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WO 2006/ 078846 PCT/ US2006/ 00194) PRODRUGS OF
2,4- PYRIM DI NEDI AM NE COVPOUNDS AND THEIR USES 1
CROSS- REFERENCE [0001] This application clains benefit

‘ U S.C. 119(e) to provisional applicati o
"*gg?"ﬁ‘iﬂ”%‘ . 60/ 645,424, filed January 19, 200%&&’52“"8"“"“
provi si onal appllcatlon Seri al . 60/654,620, filed
February 18, 2005. The dlsclosures of both of these
provi si onal hereln by
ref erence |PnR¢ER et| es. ﬂﬁ% 02] The
pr esent dlsclogﬁwgPQEWQRQQQQ%) of biologically
active 2,4 10 pyr|n1d|ned|an1ne conpounds
phar maceuti cal conpositions conprising the prodrugs,

inter i at synt heti c net hods of naking the
L %mﬁﬁﬁiﬁods of using the prodrugs and

I t h th
[Oﬂﬂllf b Spalisatiah claia benent uriehsS URT biTEted t%%ﬁ@égo%?%ﬂpghcan%n
Serial %Wﬁ £Rd [IQ‘R]Q 19(39663552111'(1:]%6\’190:9&‘:1 E]Eﬂlcﬁt@&ﬁ@ér such

affinity feceptor for (FcaRl) and/or
60/654, 629, ﬁlangehfuhryrﬂISt 005 déxptd@nloﬁms tb@iét}( Gﬁiﬁﬂ:t)prmilomt es a

. Si nalln casc hi ot her i nmmune
apphc?:tl—ﬂ%ﬁ &r et‘ﬂ @ﬁ?fﬁm%a q’?%@”?%’lnég‘g’e IB’F&l?ﬁem cal nediators
respon3|ble for nunerous adverse events. For exanple,
such crosslinking |l eads to the rel ease of preforned
2. negEEdors of Type 1 (i mredi ate) anaphyl actic
hypersensitivity reactions, such as histamne, from 20

[ooozF d}ﬂ@@ﬁﬁdl&@&dﬂe&f@m@b&&u‘gk af slewerAlY adtiven4-1t al so
to the synthesis and rel ease of other nediators,

yrlmidﬁéﬂ@mlwma@dsf PlaFaceuia SQBRpSHINEF ARMBRYNE the prodrugs,
mtermp:hi%{eg L& %}%ﬁfef i e inags ni?[ﬁ%%ﬁé%hg 5}%?%% 2hlf ﬂ{ethoﬁggyusmg the

nportan es I ni ctions I'ona
prodnrge dncﬂtmlmstti‘mai inararistyrdf herstezg ducteazdn el teasexdht apprevention of
. crosslinking Fc receptors include cytokines and nitric
Vm““é?ﬁ8§35[0004] The signaling cascade(s) activated by
crosslinking Fc receptors such as FCERI and/or 25
FcyRl conprises an array of cellular proteins. Anpng

3. t(BAaORSRouN®rtant intracellular signal propagators
are the tyrosine kinases. And, an inportant tyrosine

[0303]<Cf1ﬁ§1ﬁumrg\/&1w @&beptdrst ARhSb Qﬁaﬁgh AffiieREH 6:00r R (PWERMS and/or

associated with crosslinking the FceRl and/or FcyRl

the higheafipitoresepterdonkeQ (FeilRh\erippiss A oiza8aR qa@aﬁusm@%ﬁ@mnl@nd

other %‘?’m@r} h Is ﬁ1tagrn€ultsa{ e S%ga% o? H} ﬁﬁcsag %%ﬁétor% Pefg%ﬁl&bﬁ fof Rtmerous

adverséidnts. ZE&-eaﬁerlfs oduchi evobsdinking leads to the release of preformed mediators
of Type I'(immediate) anaphylactic hypersensitivity reactions, such as histamine, from
storage sites in granules via degranulation. It also leads to the synthesis and release of other
mediators, including leukotrienes, prostaglandins and platelet-activating factors (PAFs), that
play important roles in inflammatory reactions. Additional mediators that are synthesized

and released upon crosslinking Fc receptors include cytokines and nitric oxide.

[0004] The signaling cascade(s) activated by crosslinking Fc¢ receptors such as FeeRI and/or

FcyRI comprises an array of cellular proteins. Among the most important intracellular signal
propagators are the tyrosine kinases. And, an important tyrosine kinase involved in the signal
transduction pathways associated with crosstinking the FeeRI and/or FeyRI receptors, as well
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[ 0005] The nedi ators released as a result of FceR and
FcyRl receptor cross-linking are responsible for, or
pI ay inmportant roles in, the manifestation of numerous
verse events. 5 Recently, vari ous cl asses .
“g)%['" S?‘ﬁt di nedi am ne conpounds have been di g{?wgtﬂggmms
that | nh| bit the FcyRI and/or FcyRl signaling cascades,
and that have nyriad therapeutic uses. See, e.g., US.

. . . . 3

e ot B A 5Bt s iy 2 (B¢ Dalchl B> SRR bematol

75(4). Ber3@ foNevieRET/ US03/ 03022 fil ed January 31, 2003 (WO
03/063794), U.S. application Serial No. 10/631, 029

| ed | 9 003 t
100051k st roesedepes el bk Ot IRb it saey S8Ry ERe o
rcspon(@i%&! fEc))P 2k Bﬁg imBortant rdNQ-in, 4 DB fedfaBoh bf Binetbtiyaddbtse SRAR.

g5/ 4049), and international application Seri al
Receny, vaRewy dlssaesf ﬁmmt(hn)&dtachgmngS bfive hegn discovered that

thlbltctg%(:aﬁ chﬂr Ecgﬁ;l ftgﬁﬁ@%g@é ege%.nrdggltlhla\%é/ m? oqo tgtg}aptﬁﬁtb uEt-ps

See, e. 0|UJ$)Ia Fﬁdﬁn@lﬁ SexidNBlo. PO/9TRT43i fasd Sdﬂﬁiryﬁm&m(ﬁf(@sr
aval lability via 15 speC|f|ed rout es of

2004/003 09 GRA) rtermgéional apspich darmseial Na. PEXIBAROIP0e] Tommey 31,
2003 GR35 SRR HRNLIRE 105 Bled Ty 29,200

i nedi‘fam ne conpoun ave
( b| ol oq|),aaterrat1bmatapplest;onaﬁedmhh’ad&]tfﬁ@ﬂyﬁe@m (iW(D:Q@@;t/Ol%SZ)

US. sppanie oo b DarActgsd Bra Rl HSooREo B B8 and

mtemﬁﬁfn@%ﬁh@afuog@cHﬁ'N&PUTﬁJWO@@Qm(' n a variety Qfhilemany of
vitro'and in vivo contexts, including in tne treat ment

these mntﬂoandquétbetrﬁop@ hlo@talldb@mmeserh@dumom ingianckei gtay ba
th t f E
desuagla é% %t &8§t1 eJIr gcblg%t V 3 %n Brgapﬂ'hgs %Jeﬁ gl'ﬁt‘t qucg &%pft‘abug? via

speciflRd @b aey @f@ﬂtmlﬁﬁattbm o%nﬁn@wl m di nedi am ne conpound

that is substituted at the nitrogenatom of one or nore
primary or secondary amne 25 groups with a progroup R

t olizes or otherw se transforns under
cgﬁMm of use to yield the active
4-pyrim di nediam ne. In so nbodt t he
WO%@FB@P%W #é@clpeﬂeprot%%eﬁe% mlﬂﬁpt&@?%ﬁ?m@%@at
have mPidd @6!9% étlré'é{?%ﬁes HhelqeﬁEé’ﬁltEﬁH&tic%ésUQ&ﬁnc%n%_‘i@l:‘cﬁn sing the

noi et is nmetabolized uhder. thé conditions of use
prodnigs, lymteb@ zad intmsediztes usethlidr syajhresizinglthe pradags mdmt:thgds abr

nmet.h i.nter.medj ate,. whi ch then furthe
using i PR oA L B0 b o3OS ot A gh e reatment
and/ofeaVddB3R 064133 4Bedidtdte aBledst UEpad, By thR\Eiivitidh BERE REEpI&
rug. In sone embodi nents, the progroup includes an

Slgﬂalﬁlglﬁyﬁéﬁﬂé%yal kyl , a-am noal kyI or a-thioal kyl noiety, for
exanpl e an a- hydr oxynet hyl , a-am nonet hyl ,
[000723&%?1{6?]%% %ne?ﬁlgr%ﬂtgngehéaﬁlomﬁfc@ﬁﬁﬁdtﬁr@i 4U155q}?ﬁ1dfn@$amme

compound that is substituted at the mtrogen -atom of one or more primary or secondary amine
groups with a progroup RP that metabolizes or otherwise transforms under conditions of use
to yield the active 2,4-pyrimidinediamine. In some embodiments, the progroup R is a
phosphorous-containing progroup. In some embodiments, the progroup includes a group or
moiety that is metabolized under the conditions of use to yield an unstable a-hydroxymethyl,

a-aminomethyl or a-thiomethyl intermediate, which then further metabolized ir vive to yield
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the active 2,4 pyrimdinediam ne drug. For exanple, in
some enbodi ments the progroup Rl 5 is of the formula

- CRdRd- AR3, where each Rd is, independently of the

ot her, selected from hydrogen cyano, optional i
WO 298078846 ed (C | - C20) al kyl, (C 1-C20) perfl%T@gﬂOR%ﬂﬂ}”“
optionally substituted (C7-C30) aryl al kyl and
optlonally substituted 6-30 nenbered heteroarylalkyl

each i onal stitue endentl
the o6 pFRRLRBIDR ' Poicrts iingluRenss B RO R pptiaan
a-hydrakyHliall ki bmind ek er @ar filoaRgImbREye fsrakkuble aﬂﬁrhyd:oxymethyl
alternativel y, the two Rd are taken 10 together with
c-aminoFethyhrondematisthmaietyiha matabelizesuaderdheieapditions ot ye o yield

t.
the acfZ LBk fdBRimile B il BBUIBAG TR modboliRe
isof tH&)fdnmgaErCRdRﬂiﬁkB;L whereghch Fd’l’:y,lladdpyrhdcnhﬁébéme afhyf selected frcljm
or te ive

hydroahegf cey(%g?r[s%hg%l'( Stﬂ?ﬁ?@@g @S&%B‘éf r@ “CaoF penerorkel ’é’ﬂX“Y
subsnﬁx&d\ﬁ@i @305 Dshual i F@%ﬁ&l@%b&%@a 8- 3b'?ﬁ&?oe§é21 heRYARlalky)

nbered ting; "and represents a group that can
wheremmp@bndeulbsmmem ,ondqpelydeetlyjoﬁtbiﬁﬂ-grsoaqhecm‘d ftdreh}"dmgml, a

alkyl, g B eba ey £ ol et ErBhval. i b S e
togethbN@ith the c&dBn RRmBtale thaese BOSHRE té Remdesicloalityl containing from

conditions of use, for exanple under the acidic

3 to 8 eashen atpmns AfibsriertediTam , SeaddiR) » aharedi kselegied fremdhydrogen,

o, SEURAR e AR B R RSLE o

combifittisith RKj dn Adgahidrivathrtie mirbgenatp whiah théyeart hndchBB ferana three to
t.ual | 20 k | at di d

seven vaﬁ’ss‘e f?mgléﬁ 18 #ﬂ%ﬂ%&@%ﬁﬁ F\@ 6 E@&e'd?&i\?ﬁqe rfﬁil%lsiﬁg

groupS %I‘ﬁx'g%ﬁﬁna @Rdﬁwm%}ﬁrﬁ%ﬁ% hi@Qs Bre9idRsly G8findae found,
for exanple, in Proleclive Goups in Organic

)\ént_hes[s eene & Wits, 2nd Ed., John Wley & Sons,
[0008Nehe Momtidy of B mr@é@p@ei atdvgdeéﬁg!ég can be matbgliged ohdsr ghe desired

condif of O FS- L OASL uPE 202 bRATNIERNa LG SbRGLOTHEE 10"
enzynled fdund meaﬂvaﬁ lts yerdcwglrbﬁpaﬁ the f&i:nudeJU'R&AH agrtRandR! freAs
an ether, a thiogether, a sily ether, a silyl

previopgly detined; Thys skilled artisgpsp|l G%F@?te thth Ry Areompgise virtually any
knowﬂ;ﬁf; lglgg ;a%gor}/g?eéitﬂ}ﬁl%‘iglr glfrﬂglgto ﬂ'll@ g@@%ﬁ%@ Q?%n'lﬁltm C)Sn?pécs
of suitald pagenting gtdupk candyeyfound, &orgkahpdy) md’rro(aclrmt(.‘étbu;ssah tOrganic
sy Pigees Wi za ol 1ofbafiles Ko Sen Moy (oDt Rgpdeially paces

10- 14@gﬂédha@n277aidsvdcml§y%ki 3094495 ?dnlmiés) tHe)dcRiigleasr Qidny | or

cl oheter oal kyl al kyi and s a counterion,
mncomy heyein bpsafergece).on or t he Ilke (acetate, sul fate
phosphate, etc.). Specific exenplary enbodi nents

' ) DR il ; ' i
10009, B4 416605 3 bpBRRARE" sl Weelir wRARR VAR o fitiher a ity
ether, sell@dchieethén, amedRr, a thitfe@pRan af{de) ORurber@G(eOr Nvdaibanatd, a

- SI RFRR, ere each I S, A dently. qf .the
syt 0o GEE 1 SN SOCH o R 9glseen ok
arylalk@\68h metal salt (e.g., sodium, lithium, potassium); -GCH—;N(R »M, where G is
absent, -OPO;-, 0803- or -COy-, R! is hydrogen, alkyl, aryl, arylalky), cycloheteroalkyl or
cycloheteroalkylalkyl and M- is a counterion, usually a halide ion or the like (acetate, sulfate,

phosphate, efc.). Specific exemplary embodiments include, but are not limited to, progroups
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al kyl, optionally substituted | ower heteroal kyl;
optionally substituted | ower cycloal kyl, optionally
substituted | ower heterocycl oal kyl, optionally
\%g?%}h%;_ed (C6-C10) aryl, 5 optlonally substi t ut ed

2 10° ered heteroaryl, optionally substltd$§652m”m0”4“
(Cr-C18) arylalkyl and optionally substituted 6-18

nmenber ed het eroaryl al kyl . In a specific enbodi nment,
P e, 6 e f
R in S L AT ORI GRS SN ISR s
each R\fat eﬁde;sa{dlabnu ofttie athels, setehed ﬁrmmmmrdsgeasopmfonmh/esubsmuted lower
erlying actjve 2, 4-py |n1d1n#gr gﬁ;pound to be
alkyl, d’fRFP*?ﬁ“ZéEIbSUWdf lgperheterpalif priton "fﬁf§¥°r1%&“l‘36n

optloé%lgg?%tlﬁﬁéﬂoasr &6 ndéfcgn‘ralkﬁ' e @u sﬁfut RRYE (?) s uch

organs a ues Wthin the bo
optiomtly sﬁh}:tlttmech‘jrﬂ)(l) m,emlbnretl hetedldgé,sipltlveallyrsabitl,mtcd}(CkC _b@dirylalkyl

erun1 Vi a en nes r specifi.c [
and ol stsiffacel s Retheatieeaniip frhbRetERabiMifen, et R
is theRA@Er oups RP that are phosphorous-contai ni ng progroups
|nclude phosphat e noi eti es that can be cleaved in vilro
enzymes such as est er ases, pases 15 and/ or

[001% H‘chg gfi@atﬂasvé the ps@@ﬁun&ﬁﬂz% rfés baﬁ@e%?detv ailoa theywatererghbiity and

other %9%5 |£ §12t|h AniGe trllyﬂﬁl acf?\'; %%?ds%%duﬂ%lﬁ% n c!?ln@ﬂvdl?e %ﬂtl[mlzed
for a pdrtictlirgsade o f aaltdlmsmagan SII cdiddo phekpladteprooidt &rrémgval at

speci s SRRl 1058 B i QoihTr 55 G xRt cigestive tract, i

bloodPanfd/d ¥dridl &k J‘@é’dz?ﬁ‘e??esi‘aﬁiﬁﬁ& QISBéxﬁcrH%Eiu@ Fuely SJ‘thQ '[19&9 hat e-
contal ni ng prodriugs ideally suited for nodes of

adm ni strati on where water-solubility is 20 desirable,
(0014 Jo horagsem baskimesta mppgsoups Ra (that m@aasphorqmﬁcamwmsarogroups

inclub L SIACHLBc. Y08 S0 AL IRARS) 86 RIS AL s tpases

o di ne eac Tafe con

and/gp @b@pﬁm&eRFSﬂch ehm@raeedpra@lmﬁ tiebughbet thé Bcﬁd’Wl’e@ldmg in, for
CRde)yO—P (OH)(OH), .or a salt thereof wher ei n
example, sioriach anskdigestig frardcblooghppdipr F%’“@na‘}dn{lé{w ly QJIIIQFSH@S and
r 2 .
orgarfs @H&c}:! p}fo%’ptl'ét Jo\‘lﬁix.r%% éﬁséglljogﬁg El{n elip T dﬂﬁ %R:?éﬁ]bé fh% ga(t)etr sglublhty
of thsmidedymgl adtive mmyﬂmgmndlamutcsmnnpumslj makmlg rssdhﬂ:tosphatee d

b Sh "R A B BB SR B

desiratls Wikt ds ! faf &Y, bukénl "JIH@NéﬁcE ussﬁﬁﬁmﬁéc@laﬁ H@@é’du‘[@ lodes of
each Rd is, in ependbntly of the others, selected from

admipiyirtogen and unsubstituted | ower al kyl . SpeC|f|c
exenpl ary phosphate- containing progroups RP include

p

e W S e
formBACTICBERY) Q@AHM@@(OH@,@I 3Jsalt¥hicteef, wdtereimR Eischis pg:vttmslbeleﬁned

hound b eor 0 a when S d
a0y B RS B8 R oo RESERT hg B BUPB BB empodiigen cach R
is, mBPeh®@WR of A8 btheRCsdMRIATIR BydrOFtaddubsitbited or unsubstituted lower
alkyl, substituted or unsubstituted phenyl, substituted or unsubstituted methyl and substituted
or unsubstituted benzyl. In another specific embodiment, each R® is, independently of the
others, selected from hydrogen and unsubstituted lower alkyl. Specific exemplary phosphate-
containing progroups R? include ~CHy-O-P(0)(OH)(OH) and -CH,CH,-0-P(0)(OH)(OH)

and/or the corresponding salts.
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prodrugs are converted in vivo by enzynmes such as
phosphat ases, |ipases and/or esterases to the
correspondi ng hydroxynet hyl am nes, which are then
further netabolized in vivo by the 5 elim nation

WO '8y de to yield the active 2, 4-pyrim dPﬁEH?’e?Pﬁ’Wé”“
drug conpound. The phosphate and for mal dehyde

rret aboli ¢ by-products are innocuous. [0014] When is 2

y
r N is
o013, QG AR UPL 0L ) G S0 1 e
c\cemp&eﬁ phceplihtéeqmymmng ﬁrdg&dlpaﬂf’ rneisdeligyed ﬂﬁpﬂi&@dosphawc\mtaMg
el i m nation_of enol phos @ta whj ch further

prodma%eraﬁaw%%mt%voa*tyeftnawaé% SkPsphaAtaseh dipeses andforpigrases to

h
the o A B R WA ot PR Bl e ST 2 e
climingtemt fiformtaldebgledd ypidibe rstves?, & ayrib#inedawend drdg componndo The

phospisl TS Rats i R BB BnE e Bt st er s,

phosphi tes and phosphite esters. For exanpl e,

[0014]%@19& idei® tHﬁkeB@l@%pﬁbs@Qﬂe cd)lﬂaﬁ’ﬂ g@rdd@u@h@mﬂ&@a that the
ate esters can be dr ol in vivo to

prodrugh wmﬁéab@bzednﬁ dhspietive, iwyegm@n%dlmne BaizeRM@punsldn viyo\pyy o

ctinish O3B B4RL Pt R BRBD MR DR DU e

The plidapisse: apiﬂcmsﬂiﬂdélﬁ/dp nwhbhoby-gmduas afeQug@OMBIt  to
phosphates in vivo, the prodrugs can al so include

oosESGECiins HahuD e o GL R o BSOS ot BTG it e
vivo tc%bHo@ﬂIataYgr&gfsaQQéH Fr8€LirsRs bRy W of example and not limitation,

- pyrim di nedi am ne drug, wifhout first being
phosplstinestars, gliosphites aad PhQﬁPbﬁ@S%&t Borgaaiplggphosphitss hasy be oxidized
r MR £O u cl
inviveETRRCTERL SoBOAN HES; GRTRT NG PLONAURBAIAL, | Ak IR

esters tdlEbeCoXidiBRIN MR POpHRB PGt eRs, PFHOEH dag in Wikt Bthhycirdil?fhd in vivo to
met abol i zes to the actjve 2, 4- d’%“ m di nedi am ne drug

phosplates. &wmyw of/thapHigy offhese ginasphiats @er-'cavé@wouqsc@i@]veﬂ

ot BR8P SRS SUE iS00, AR L SR
precura@y.clni &omrenrbpdllmemts toa @hmhatb erephospdrats mhay estiectsy or

mctabMa?h%p%\ggﬁft ers ch es(irgrs . e %ﬁ'bn'e[ al I%l é%qsdantoa

phospﬁ’a[t@ﬁfoblﬁx% @[E‘ch&%ffbﬁﬁﬁéﬁ@ ﬁﬂﬁlﬂg@ c@ﬁbhéiﬁ‘g progroups that include such
- pyrim di nedi am ne corrpoun s, and are therefore

phOSPha}ppr@mrsqrs graifirstimetatiobredipipabe mrredecmdmmhngnh@teomadxg& vdfich
f oun
then oS B2 AT E n RTR RS A Bt o
discuseedadplee and not 30 |imtation, adm ni st ration via
i nhal ation. ‘The solubility of the prodrug can be

ecific I Ly 5 2006/ 078846 PCT/ US2006/ 001945

10016] B 51 S5 bpyeaf etk PEORHE BRSPS BpBgpers. The
phospRd é@@g talw aa?dmcar e@icOind dag b8 %H@s%hat@ Bkstek AR Phbiphbtees)

of the esterifying groups int hosphate ester.
diesters. Such esters are generally less water-soluble than the corresponding phosphate acid
prodrugs and the corresponding active 2,4-pyrimidinediamine compounds, and are therefore
typically suitable for modes of delivering prodrugs of active 2,4-pyrimidinediamine
compounds where low water-solubility is desired, including, by way of example and not

limitation, administration via inhalation. The solubility of the prodrug can be specifically
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[0017] The nmechani sm by which the phosphate ester group

met abol i zes to the corresponding phosphate group can

be controll ed by appropriate selection of the

esterifying noieties. For 5 exanple, it is well-known

‘Wﬂéﬂm6'¥¥%.n esters are acid (or base) | abil eCT/US2006/001945

generating the corresponding phosphate under the

acidic conditions found in the stonach and di gestive
tallore& f?&géﬁ%l* odefe?’ C%%Fr éoer{l% arpgfod)g ﬁsefgcqaob q%ﬁlféeorgun%b%?and
ldentltﬁ(ﬂ{sy@&n@mrﬁgm@mphmm Wﬁmghmgesjm.the di gestive tract

(such as, for exarrpl e, ere the prodrugs are

tered oral phosphat e ester pr.ogroups
[0017) g ragchanif by I“’é‘“’@éﬁe Phosaifntcesfol grave me ol 7Sty H@scoafssmﬂdmg

phospHaf¥ &??éagx be %Bﬁ?o‘ﬂﬁ:é b§ a a g;?ﬂogré &%S oPtth@ I@%t@mfyth%‘ Mi8leties. For

con Into t pon I ng phosphat és “vi a
exampken it yaresl - kmmdthatrcedanteauers aré &sdiés basedl labdg@asermngtthe body

COHESR&J@EI&]BPB%S@%?%H%F = g\#aaré;i 1:011 Cl I gos %tt %@@i}ﬁ%ﬁgestive tract,
In. instaeREs méénﬁél@é’suamaf&rtwmgﬁmé@f& ?fbdmér th @{eRdbBNESh thd N

i nstances where it is desirab convert a phosphate
conespongigg phesphinte gradmointiredigestive 59@ fenchgs, pfwwgtpmabewmre theug

hi e 1 ite BNt
prodrf ) B RiERA DB B PR B i G
selectedr O}ﬂlﬁaﬁ'typﬁs of stvspHae: Sereat acld ahdbik8ktabe, I‘idih‘@converted 1nto the

embodi nents, each hosphate est er- cont ai ni ng f)ro%rou&
correspapding pbﬁ%p ﬁt%waazynses %‘Hldd{%ﬁ%qul%UiﬁH%%a&Hé’f&ﬁ%g be bedy Befe

e.g., th@@%‘%&ﬂ 3 cl Ei%gaﬁé eSteF( g it (FXidn &'al 2004, 1. Am. Chem. Soc.

(OR~, or asat t er eo erein
126:5 léaéh 6R' mqosporatmuhqmndbg mtﬂsgcnca‘) fhimstafces twherest is ﬁe:timbtm—:t_d

fromsubstituted or u substituted | o [ .. .
convert  ARGSPHEE ey Srng it T £ ot STt i o esired
target RRBOYY site AN 1Y bodyp h&?ﬁﬁt@kﬁ&%%@hﬁ@ﬂe «desired metabolic properties

4- et hoxyphenyl ), sub tuted or unsubstituted

can be(SGiTFCtGFEO) aryl al kyl (e.g., benzyl, 1-phenylethan-I-yl,
2- phenyl et han- 1-yl), (CR' Rd) y- O?' -(CRIR)r-O0 C(0) R,

[0018]’%}8&?&%&1&)(@&%{1 8@&? pl(ogﬁ%gz d%sr%oﬁgﬂ%r&group BCII:? dtll_:& d;:)rodrug is

anacybll'rﬂﬁ(o@mes&ndflﬁe dRehuBs (@nﬁtdgpcn P(QRORJ(ORY oand y are as

f fi nbodi
(or S B ORI On i sl erealm e mseeh K fe daependis PRYY
others %@Q/cl@fl ﬁ%ﬁpslﬁbﬁnut'e& o%sﬂ&%‘t'lﬁé& oldf Qg)(ll QRtituRl ARy bR Hmted

benzyl . Specific exenplary osp e ester progroups

(C6-Clderiides., bumyknephint, 4- lometaélcbm:benyt eﬁﬁstﬁwwﬁﬁrwmﬁ@@ﬂ@ﬁﬁ

B I AN T
(CR“R"Q Rf addﬁin - ?Rﬁp%deR r?lg?wgi e r(rg%ﬂ(ﬁ% aﬂt@gbpgsme

(RS NG e SR SHPE (DRG -GPeB oD RIR a0d-iRD wheesn
RY RS R y ark GRAGHY a6, 1R specific embodiment, each R? is selected from

hydrogen and unsubstituted lower alkyl and/or each R® is an unsubstituted lower alkany! or

benzyl. Specific exemplary phosphate ester progroups include, but are not limited to,
-CH,-0-P(O)(OH)(OR®), -CH,CH;-0-P(O)(OH)(OR"), -CH;-0-P(O)(OR)(OR®) and
-CH,CH;-O-P(O)(OR)(OR®), where R is selected from lower alkanyl, i-propyl and #-butyl.
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Z phosphate ester of the formula RO Rh , where each R
i's, independently of the others, selected from hydrogen
and | ower al kyl; each Rh is, independently of the
others, selected from hydrogen, substituted or
WEHHEB#0ut ed | ower al kyl, substituted or un8GHYEIPHAYS
5 |l ower cycl oheteroal kyl, substituted:-or unsubstituted
(C6-Cl14) aryl, substituted or unsubstituted (C7-C20)

yl.al k nd su £ ut or _unsubstituted 14 .
o019 yR EXOrRAPES A0h bheth e Sl PRARIE PP REr Ko i 1o
2, and Rd and y are as preQiouslge defined. In a
specific enbodi FeIRIRgaCH- hate ester-containing
progroup RP is a cyclic phgsgph e ester of the
-(CRdJRd)y O N0 Rh 0 0-1 fo la Rh , where Rd, Rh and
phosphataesteras therfemuais| y def i neR? RY [ 002Kkte ddeh Rifes; iralepeidedily
whi ch cyclic phosphate ester prodrugs i.ncludjng such
of the plgrs; %léckﬂ@lcfgo&hgx%og%&ae# lqsres ghals ﬁgch_f@f%a@qpf%fiqnﬁy o1 g ottge.
selectéd[jf?on@ﬁ%d;&%efn%&lb@tn‘&%%? WA ARBEA thver hikyD &ibstitutddbr Wi&ibstituted

I dent | the Rh substitutent. For exanple, cyclic
lower pyndchsteatadk b substiged gr onspisstitnte diiice®l 4) ead FsuBRhitatsd or

i.nde I th thers, selected f hydr ogen and
onsuby R (of ) Siakel B sabrricd it Bl Sl g SR d Bl
zisand r@iﬂgﬂfgﬁ@ﬁb% 21 41 ROWAH by GrePR QPR S REL&L. 1RQPEIMDS
a_lfr&g& 15 'sel ected such that L'Vt hegd; are cl@ea_vabl e | ngvi VO
embodiperistash abesphatspsier-qanpinnaprokrup 87 isaieyslic prosphate ester of the
phosphate esyer progroups include, but are not |limted
to_%ggbr_o%pgz htedflromO-(CRde)y-OCP'OOl\/le
_(CRARd)Y-O +,01' M -(CRJRd)y-OOPOO QIT QI M M 7
WD 2006/ 0788%6-FCH4US2006/ 001945 0 O - (CRdRd) y-O PO Me

- (CRRd) y-O B,O Mo ,0 (CRARD V-0 P > QO Me AL M O
formuff ¢ (CRdRngl “FP-0 3?&&8§gjﬁ§{jﬁﬁby&rmpr§“%@/&?§é‘e§/ 0 ' Me
Me and Me

[0020] The mechanism by which cyclic phosphate ester prodrugs including such cyclic
phosphate ester progroups metabolize in vivo to the active drug compound depends, in part,
on the identity of the R" substitutent. For example, cyclic phosphate ester progroups in which
each R" is, independently of the others, selected from hydrogen and lower alkyl are cleaved
in vivo by esterases. Thus, in some embodiments, the cyclic phosphate ester progroups are
selected such that they are cleavable in vivo by esterases. Specific examples of such cyclic

phosphate ester progroups include, but are not limited to, progroups selected from

0 0
L O M oM
o  —(CRRY,—0-P ® —(CRWRY),~0-P ©
_(CRde)y_O_\}_'a’\oj 0 0
| . :
o Me Me

] y ]
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[0021] Alternatively, cyclic phosphate ester prodrugs
havi ng progroups in which the Rh substituents are
substituted or unsubstituted aryl, arylal kyl and
het eroaryl groups, are not 5 typlcally cl eaved b
wesNevEses, but are instead netabolized to t hBCHERZYE01945
prodrug by enzynes, such as cytochrone P450 enzynes,
that reside in the liver. For exanple, a series of
cyclic phosphat e ester nucl eotide prodrugs that
der QMedat i ve cl eavage reactjon catalyzed by a
_*CR%%boéﬁ|one P450 enzyne (CEP) expﬁﬁ%§@ﬁj@7ﬁf 'qﬁntly in
the |i re deig ctéﬁ Ebion et al. 9. Am
Chem So 126:5 T\‘}ome enbodi ment t he
cyclic p phate 10 ester groups are sele@?ed such
that t ey are cl eavabl e by YP enzynmes expressed in the
lver. §Q§C|f|c exenpl,ary empogi nents of such cyclic
~CRERbSHA gr- COHER *ﬁl)ng phogsoyps n - (CRARd)y
0- POYRO nclude but are @e%>lln1ted to, progroups
havi ng thﬁ fornula where Rh is}sel ected from phenyl,
3-chl orop 8ny|an -pyridyl and %@thoxyphenyl [0022]
As skilled artisans w || appreC|ate phosphi tes and
| h
(0021 PRAFRNES. STiE pRoghle Me A it b e e R,
substitupmts arg subsEhutdd ormeadistlmtcd acdnarplelkybhandi leterauny! groups arondty

typica.g? hg;?v)égg? ggeragc)éi lg\.ﬁ 3&@%291%%@0?1?%@0%6 ac 1vee p?olzi%t}/gr%senz%gs,
such ap Bﬁﬁ@ﬁ@ﬁ@ﬂéa 6@9&1@# A1 GesPleQf EHRURST. FFor @RAM e SOseribd 6l el
hosphlte ester anal ogs of any of the

ospni te an
phospg%g%am@le%m pofagsibatanderge pn o ABle Slpgrasgatactippeatalyzed by

oo BTSSR O O SRR B

et al, 3004, heAsh o nan. Sog (1ICRDRAS-¥163. Ha Gbiné &ibodxm@@dﬁb&}l\éhc phosphate
) -

ester ROV o SHRBIER SV ey Y cloatealedy Gy e bizetes 331%1%%%@&116

liver. §B€&ﬁé é)&ﬁ%%&m@ﬁ@@ﬂéd&ﬁ@?am'ﬁ%&ﬁﬂ% egtEPéH}ﬁthBg‘MH
each i ndependently of the others, selected

hydrogen and unsubstituted | ower al kyl and/or é&cb Rew
i ndependently of the others, seIecT@EQRﬁQnD P~

e n e LS BB RO . 20 O

wheredC)E bol et te@famp pldng), 3ntl eyl 4-pydll and pmgmy nyl.
include, but are not Ilimted to, -CH2- ( (OoH),

P( OH) OoP oR)
[0022] 8@%&@’ @lﬁewﬁ?@@rﬁmatwépwh(g%%mhw@tg EFters cayudersn,
ox1datlu9i’ﬁrwv@|t$(?1@]>ﬂlthe borRis oM ngditd syt hae%x?hoslpﬁaeegtéﬂ a‘.ﬁalogs Such

exenpl ary” cyclic phosphite ester prodrugs include
reactigrisespbg ¢agri t dygvoby, ferexaipplecotdate seryinivechxoyeduttese enzymes

o oSBT BEAEL, PO RS BUEERARL B B i
mclud%@yhﬁfrphiw gy phapshite @btedhaldy® oty d@thedshophach dnd Phodphhte @ster
progroups described above. In some embodiments the phosphorous-containing progroups R”
include, but are not limited to, groups of the formula -(CR'R%),-O-P(OH)(OH),
-(CR'R%),-0-P(OH)(OR) and -(CR*R%),~-O-P(OR®)(R®), or salts thereof, where R, R® and y
are as previously defined. Specific exemplary embodiments include groups in which each R’
is, independently of the othcré, selected from hydrogen and unsubstituted lower alkyl and/or
each R® is, independently of the others, selected from unsubstituted lower alkanyl and benzyl.
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correspondi ng phosphate and phosphate ester prodrugs.
[0023] As nentioned above, it is believed that certain
phosphat e-cont ai ni ng prodrugs netabolize in vivo
‘%H h the correspondi ng hydroxynet hyl am nes. Al though
gl i@ ‘ﬁydroxyrret hyl am nes netabolize in viRG/EBR6HHE1945
correspondi ng active 2,4-pyrimdinediam ne conpounds,
they are stable at pH 7 and can be prepared and
. r
Specif Sl B 86 e Mol Y Dot AP b PP R C e F
hmltedRE AZII-IZ-@B(.@H}QOH]J E@ﬁCfB—@P(QIﬁ)@OH@r—M-&)-PW}R@RQ—hnMer e

crChgt BB b R 5Oty GRfopgind rbutyl
Specific 804t la% ?El%ﬂo&’pkﬁf&%st@f‘ﬁ% s H'LCRME Rﬁ%sﬂhﬁ@eﬁia #E5 Bethe above-

conpo hat™ has bi ol ogi ca ence therapeutic,
descrited tcyuhctp}uos:pamte lsetepprogmope &memlh\/mwm&l Cemppumhngcludmg

h RP
such pREERH Pl ARG-BE Sasteran S st BB IE SRR BEs s ne
correspoRARS pAGKHhata hEd ﬁﬁﬁﬁlﬁdt@@s@br ity xan”pl e, inUS.
appl 1'cation Seri al 10/355,543 filed January 31,

2003 (US2004/ 0029902A1) i nternational application
[0023] gk mantioner] abowyy/1USHelioed Bt Fql‘ra@uphyawhﬁrsp%maa prodpgs (WO

L e e e

hydro:@areitl@llarﬂ\hes PRETHOLSO 37 2408 The( mwmg&aﬁ@)z 4-pytisSidinediamine
t . 10/903, 2 [ d. Jul 0, 2004

compep iy HE Pis SIS PR T4 caf Rt BIeRAES BRLASoS BT FB o S

contaifig pP@?ngJS%%ﬂJe%ﬂl%@m(en)s, eJcH %y&ifbﬁﬁugﬁ%@tamu@fprwg}bmmw

i ncorporated herein y r ef erence

such pdaugsyy ¢fﬁhmlf0ne@llraaﬁ31RnE @bﬁrplbmd% is @previeusty definedip Aspedific
exempgarl{;]rlﬁ c,ﬁo%}% ag&"ngipo IF ebﬁf@gl mary or secondary

N2 nitrogen at om of
the 2, 4- pyrlmdl nedi am ne noi ety, the N4 nitrogen atom

[0024]0V1rﬁ1l§11¢y Ehydenpyeh i2pd-phiriveidinadiaménersdinpbiynd thitcias biokogival, kad Yence
or, secondary nitrogen atom | ncl uded in a, substituyent

therapgjHicy #68vBY 9AnRPAI I P hald AL I SRS HRRSY AESCCTRHETY YN MILh one or
more ﬂ%@@ag‘ﬂqﬁ% deQRbad ﬁarag RLRBHILIRSe TB. de%ngctﬁﬁé‘d%érﬁ E¥%M§&fnldls

4-pyri m di nedi am ne conpound
are deggoibed, \fmteeamlsloJ infb].$ i applicatide Bclpﬁti)N;] 0/355.648 filed dativeiycris 2003

w20 B3RO, Busriibraeehliaiee sl SnBGAN Ty Aatge ohddrspapt

31, 200PeWat[3E3794), U'S. SplibhtZRERHRINGS 40/ 3T D2 YERA0RI0B1 9¢03
bel i eved that the pE)hos phat e- cont ai ni n:géfrogrou s ai d
1

(___the sal.inpmptignabipplipetionnganl jo.A§ TAGEP3/&4087 (WO2004/014382),
05 ool S AR R oy Koo S B oo

interndtidhalapplitati bia§ ertah BlopPOTAIBR084/P4TNGr(0Uups RP ar e) the disclosures

net abol i zed .phosphat as nzy. sfo dlnthe
of whiy 8 RPUOFEe R GUr P ED g S PEIEdIATIRS FapRagnds.
the prd3@dup¥s R 2afibd/itached to any available primary or secondary amine, including,

for example, the N2 nitrogen atom of the 2,4-pyrimidinediamine moiety, the N4 nitrogen
atom of the 2,4-b3¢imidimedia1nme moiety, and/or a primary or secondary nitrogen atom
included in a substituent on the 2,4-pyrimidinedianﬁine compound. The use of phosphate-
containing progroups R is especially useful for 2,4-pyrimidinediamine compounds that
exhibit poor water solubility under physiological conditions (for example, solubilities of less

than about 10 pg/ml). While not intending to be bound by any theory of operation, it is
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[0025] It has been discovered that the water solubility
and oral bioavailability of a particular biologically

active 2,4-pyrimdinedi am ne conpound, il ust rat ed
beIOMI&Cbnpound 1), increased dramatically whe .
W1 4H48d to i nclude a progroup RP of the fBFHWﬁEmwm”’“

-CH2-O-P(O (OH) 2 at the ring nitrogen atom hi ghlighted
with the asterisk(Corrpound 4): MM F~Ow OF/ [/

belicv%%/ﬁﬁatQHe ahcfp%c '5!%1’!: an%mg pidgf(tu(% ﬂléi]Hh%soélrl]tflPt?c\:/g ﬁl}e(ands};%ng Qctlge:'

2,4- pyhhﬂdmaitﬁfuns ebmbcbdnut whioh irf daen 1acﬂens\ee1tdbi¢gvam@dmoum 1) | S

J range of about 1- 2;]%@ in aqu eous buf f er under
admmﬁtf-y SR Iéatbeee)‘f?é.ttqtéh@h% teétswatmsllt y“f‘b‘FletaP ¢liged by

s LS BN RIS A DR TINEO 6L A AP
drug. approxi mately 2000 tinmes greater. This increased
water-solubility allows for better dissolution in the

10025 £l e 28 e SbaethorBEne iy S hvab Bt Bup i Pokicutr
blolog%aﬂy Ia@ttdem mpﬁm\&ﬁkdﬁmml déBipbiid, Bsusthied BNBRGCEMps I 1),

bit sim increases in water solpbility and ora
mcreaﬁﬁddhvaatlcaﬁy wihery fomulatet de nglude e gragsoupgh odphraformpieodr ugs.

o SRR L R TERN Gy BTBRER oL R AR

phosphat e prodrugs, and are therefore generally useful
in applicationsgw20 where | ow water - SO|ubI|ItM

d dver -exanpl e, | on aMe
%Oﬁql E th anme hol ds truej;g}fj e at
m%tér %oﬁudllmty d** phosphite estef dnd: dhodphlt@“
prodrugs. [0028] In sone enbodlnent$ t he prodrugs
descri bed herein are 2,4-pyrim dl‘ﬁ’ei’ﬁoam ne conpounds
that are subd:#etuted at the N4 n|tro n of 8
2, 4- py SPHRPEG i ani ne noiety with 986/ 078846
PCT/USZ 00 6/001 94 5 a substituted or unsubstltuted
Lir cont ai ni.ng bic r t.hat | udes
ooz oG S Gt b e sclioilBett hERstive mig oBPSEHA) in the
range Bpa&uot-z o8l 1ﬂlahﬁéa9§ﬁuﬁérmé)ph9&ott)@lealb;bﬁaﬁﬁbﬁsc tHelsBBibility of
N2 nitrogen of the 2,4-pyrim dinedi am ne noiety
the cog]qujogdmg ipbosrbaty pqug;gdﬁog@oum‘él)gs greater than 5 mg/ml under the same

conditions, or approximately 2000 times greater. This increased water-solubility allows for

better dissolution in the gut, thereby facilitating oral administration. Other active 2,4
pyrimidinediamine compounds having similarly poor water solubilities are expected to
exhibit similar increases in water solubility and oral bioavailabilily when formulated as

phosphate prodrugs.

[0027] As mentioned above, phosphate ester prodrugs are generally less water-soluble than
the corresponding phospbate prodrugs, and are therefore generally useful in applications
where low water-solubility is desired, such as, for example, administration via inhalation.
The same holds true for the relative water-solubility of phosphite ester and phosphite
prodrugs.

[0028] In some embodiments, the prodrugs described herein are 2,4-pyrimidinediamine
compounds that are substituted at the N4 nitrogen of the 2,4-pyriinidinediamine moiety with

10
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pyri m di nediamne noiety. In a specific illustrative
exenpl ary enbodi nent, the prodrug is a 5 conpound
according to structural fornmula (1): P17 R 9~YxZRs R2
R20 N Z N N N Rzl R22 R23 including salts, solvates,

WO iPE78846 and N- oxi des thereof, wherein: Y i BCHHFBG/003045
fromCH2, NR24, 0, S, S(O and S(0)2; Z1 and Z2 are
each, independently of one another, selected from CH

ol oy ok RSBt SRR P v
progrotiy R Qb 848 B Hevdin adnélor mBRESHY lthe [ﬁfroﬁb@taﬁflﬂ@f o the 61@%]1«: riRg,

IS an el ectronegative group, such as, for exanple,
the N2ytregentof therZe?- pwlatd@edlammerr@metyranﬂ/@lr thed¥witrogen of the 2 4-

pymmﬁl[a egéfélgt{e Iﬂ?l% yl[ng léﬂ'ic 1‘31 vee gﬁﬁea?ﬂ %BgdﬁuhXtdﬁ@%?&mg 152
compcﬁxbﬂetscroaimg/&)lsymcﬂaﬂa}’fdmmaug taken t oget her with RL8 to
forman oxo (=O) group or, together with 15 the carbon
atomto which they are attached a spirocycle
contalnlngfromSR ?cqnb aorrB R1S i s sel ected
n,

from hydro e
or, alter %Qt i veIR/19

|f wer al kyl and rmet hyl
REfogether with R
toforman oxo (=®%¥*g orn et er with the carbon

atomto which they ar% atta plrocycle

cont ai ni ng from3 to 7 carbon atorrs R19 is sel ected
e vat.lsso]ﬁ?d'rat@é JodN- oﬁ‘ﬁlgs fﬁ@ttegi?' lHfRfein:
alterntlve nay be tak en together with R20
to forﬁhlawlﬂuiedf(mm;ngIﬁ&lp, @S, S(@lje'tdtféﬁ)mth t he carbon
atom

0 jzch t hey a
cont ai b 4 Aot e pb R G ndn R udp GEt g
from hBt’dtstaﬁ epmodaqy\@ltbsﬁtutedlloeémmttbwér @tloalkyl, lower
alternatively rmP/ be taken together wwth R19 to

heterop@h]l%réxﬁd(&&@alﬁyl Bheny 9pbetHERIYWEHPt he car bon
atom {o;.uf ﬁ:@tr&%%é(n\% %Pcﬁ%%r &aﬁt@g g{%ts! fRypg0, cyano,

cont ai ni ng from on dtons
nitro, Rﬂﬁloaredtyeactlmﬂubmmmgmnm y of one anot her, sel ect ed

from dr oge rogr RP_as escrlb
and 11 R %fgtt&ﬂ%f?@eﬁtsﬁ ) RaiOasnehisna. doeer A at@met ylor,
Mtemﬁﬁ'eggke’%ﬁf R KBHAE QG mthq{’"éfo Bl ¥h o%‘%h atg%tﬂﬂdr% eth? with

scribed hereih, with the proviso t one
the cagtfon Ry toR@isich TR areratiaded, mapsrocysie @ntmmgg from 3R2.7 darbon atoms;

f’ gge s Sghqg fﬁi&ﬁ&#ﬁ’é@iﬁ%ﬂd%&e ?gep::%boro rlower a?kyl 2nd methyf or,
alternatively, R'® may be taken together with R! to form an oxo (=0) group or, together with
the carbon atom to which they are attached, a spirocycle containing from 3 to 7 carbon atoms;

R" is selected from hydrogen, lower alkyl, and methyl or, alternatively, R’
may be taken together with R? to form an oxo (=0) group or, together with the carbon atom
to which they are attached, a spirocycle containing from 3 to 7 carbon atoms;

R? is selected from hydrogen, lower alkyl and methy! or, altetnativcly, R*
may be taken together with R to form an oxo (=0O) group or, to gether with the carbon atom
to which they are attached, a spirocycle containing from 3 to 7 carbon atoms;

R*' R* and R are each, independently of one another, selected from

hydrogen and a progroup RF as described herein; and

11
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above and R24 is hydrogen. In sone enbodinents R21 is

one of the specific progroups 5 exenplified above and

R22, R23 and R24 are each hydrogen. In sone

enbodi nents, R21 RZ2 and R23 are each one of the
WEWBG/ITBEI6pr ogr oups exenpl i fied above and R24PEHUPRRR01945

al kyl. [00291 In another aspect, the present

di scl osure provides conpositions conprising one or

nore Qfxthe prodrugs descr,ibed.here and an,» .

appr 03{ y égtsglegtﬁﬁgﬁ YIEQRE AP‘E?ﬁan"tﬁ agﬁh Bmﬁ?ouP%w & deseiped
herein/Wath!fle p@évdohﬁat@@[eﬁét%e ofRC R @it arr Rimuseld a piokloug @Bend

upon the desire 1“%? for,the 10 conposition, and na

some ‘#@Wé@“ﬁ“ﬁ% BBt Ry s disome gEthe 5p%ﬁfeprp@i0umewmphéecy
24t B I

above %ﬁc?ﬁ 1 n‘pgqg":)#%o Ix’?%néea%h d%%ﬁ% I?s:] tl're g&fg%%ﬂ&

exempifidd bboveahd RENREURA R {0020 hylmgsi. ]Inlsomﬂ etivedinRapert', R*
$;he present dlsclgsure rOV|de |nterned|%éps usef yl

and RY gfe cagl puaRfdhe TRegitic BEOHBE PHRIY Tifed ebaseac Rer Biorer itk ne
case of phosphate- or phosphite 15 contai ni ng prodrugs,

[0029{ ﬂleanb{%legsgsal tﬁ& L BRsF6 Hfgaaédxe/pr%om é(ﬁﬁpcﬁfti%gﬁ HSprisho ¥k 6P

he oxygen phosphat e- "and
more pitbs plditugs dc;snnmdrherﬁgn prdcfgmrapgmnap cammes Iee«dpm.ntdr diluent. The

evact BB 3 e st PRk oL S bt e SET e o HRCC"

compditineaid 8 @hLHREm BEiRg SEtaBltdr dedeytabRTOY P rehatiEhes to being
mldly acidic conditions. In sonme enbodinents, the

smtablemr argepiablstieshuman use o SRFRPMPORIHODH HGYE smumll@wéudg Ofiy PR Ore

: addm&[a Cé@;@ﬁ% ves 20 prodrugs that can be netabolized into

pyri m di nedi am ne conmpounds. | n one
|Ilustrat|ve enbodi nent, the internedi ates include
[0030p ot liag sthemaspdrit the praednt SEclpruogprovides mtermedidtepesefie diéorl y

synthe&z;;ttggg? %QH s 1bechte;:§-;\;g rRG;;tbe @s%,%drto@ﬁya)te(— @q;)hos phite-

contam(n%ﬁﬂiﬂ @e Iﬁ(téﬁe)ifa@?gknéi’illy’do%@ﬁ)ﬁéd fePFRikh Bdoxygen

wher e each R is, independently of the others, selécted
atorsfof the phospbetey mmsmtwo@alnmgwogrms masktedw@t&i portecting

bst it hen d sub tu unsubst i e
sroun} 13LSF WSl PRy G BUQRL La0uP ) m RSO RE, e
protec$1ﬁ§ gtofup§a1€ @'ﬂ@@.‘ivﬁ@%moﬁm uride e e la&HRﬁcohﬂhﬁbh@ €ln some

hosphat e and/ or phosphite esters in which each Wi s,

emboq? nisthelsvqringdigtes aiehsnhate o1 phosphita esters Whish pesiBemselvsear

prodrl]?g'bvlﬁ\lga?x%n t():e{ rﬁe‘!‘ﬁﬁql{(} ﬂ\?&1&?1§9%%9%e7cgéﬁ@¥ lcombomg Yy B
1llustrEi£v'EIehbSﬂIB:&ﬁit @lﬁbﬂiﬁt&&nec[lﬂ%mtludimlamdmmgs Tmh'ld]n mglt%n? pédig;ﬁ:pnl;
edal
indepfAgy & R HER AR (A RAGOR G BP R pr i mary or
TR TR F R L SN

where q@gigR] is,|indaperdeatinphike Oﬁ%ewdectemf@nploe@e nesulistifeted siipnyl,
s AR TR 0Re L 5 DTG b BB LT B Y e

as prepioasly defSnedaiin bepecific embodiment, the intermediates include phosphate and/or

phosphite esters in which each R 15, independently of the others, selected from lower linear

-alkanyl, lower branched alkanyl, i-propyl, #-butyl and lower cyclic alkanyl.

12
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synt hesi zed by reacting an active 2, 4-pyri m di nedi am ne
conpound wth a phosphate ester halide, for exanple, a
phosphate ester halide of the fornula X-(CRdRd)
‘g &%.9_(] )(ON  or X-(CRJRd)y O-P(O (ORJ)(OH), where
QCR0oRI8846 5 i ndependently of the others, a sHITEGEI2DR6E01P45
renovabl e prot‘ecti ng group; X is a halide, such as, for
exanple, chloride; and Rd and y are as 10 previously
n A e . . .
10031 15 SR8 Sl Py SR AR AREL fomyBREHh R Corrl ot
that is substivellaca mrog@cdtom@f g prmpsy dvRegoinddrgtandngdrospivith @ group of

prodrug., I n di ments e is the sane and
. the f°m§la§€Bg%dr ’F’E‘?fg% éﬁnﬂgg\ g i"PeP&FVIQ‘ImiX/TICI?mF‘EB\/\er br anched

~al kyl and | ower cycloal kyl. In some enbodinents, each R

[0032]118 yh%@fb@ﬁébec@ lthd pﬁé’ény HiscloduPe ﬁﬁbﬂgé Redbas 6ﬁyﬂdﬂk£ﬂng the
m xt ures of internedi ates are obtai ned, for exanpl e

intermediateand®r pfodnggs |dmce1bndahhr91ne§hvﬂphaibrcwnmmgrpr@ﬁmgmae e
ers of roups. at d

synthe e G B P2 R ol d R Kbt g

halide ¢@5éxraﬁ1gdlel mblﬁfsfmﬁé &it@ hapde dfthd Hohalacd (CRIRSP O PEONDORYWOE)

tandard separation and/or i sol ati on techni ques

or X- (@%JBS? 0@@19%J)(Q1ﬁ} SivaiecaPiuR| H§/ yindependepihn ef the pihersaa selectively

o8 SR 0G4, BN, 2818, L LA AL S kg e o

previoustydefinied. nldﬁmmhﬂméﬁnen%Oee_[cﬁ(RB&]R%whﬁh iag ppehioagh dtﬁ'iedst er

Remo B Gt Sklectio s PR OVADE PRoaeter P R s PHERRA E gt Tn

some a?:f%%f?ﬁ@ﬁs%a%kei% tH2aind @nd fs%le@cé@ﬁ‘mn%@erﬂhﬁﬁm elo@%}' er
halide of the formula X-( CRdngné O P(O (OH) (

branched @]@Rmﬁ&omm@@@@ﬂ Y €FRRg emb exgs, Xachdy is ysogqqulFQ‘r t-@p@l.
In emboﬁin?elngs;/;?n 5 né s o%%qteﬁé]ed%lo aﬁee% ezgsugegf i e ey I%Lest &e

intermédiyted which b@ﬁﬂhldifecr@n dupbas Bf‘lpl’bgroﬁp:t @[rpr@%1 d;ﬁm diffetdnt be
prepared in_an anal ogous manner from the_correspondi ng
posmosha%fiﬁu%ﬂem@gmérneﬁlamwe%o equds. thexdspimiddnisraediste can kesis@lpted

o P58 e B S R D By
chromathgmghy¥, ARemativelyRa dasickdRirodme casbepsdatedfromya dduraefl. 13
... VD 2006/ 078846 PCT/US2.00 /0,0 194 0035] Cyclic
dlffereﬁmggwa% %Slféesﬁtaéwdﬂ%mmﬁ@éwem? teﬁhrahmgs can be
prepared by reacting the active 2,4-pyrimndinedianne

[ooss]cwﬁy Bﬁbs hdtdledtdiQrédigsQan 60 gbthiged 3 #naldBOsRhAIer BSletdting
osp ite ester halide, for exanple, a cyclic
the actmq@s-’-gg

t@d@@ﬂ@mwwlaj@p@ﬁphqﬁ%e% hﬁiﬂeaforqur@ia RPhgspartepster
halide ﬁfﬁ? géﬁ;CRfR el ﬁd;o?(‘b}f’}(c%’} bt &-@RERBNOLESE R (0RS,
where X, R%, y and R® are as previously defined. In this instance, removal of the esterifying

groups R® is not necessary.

[0034] Acyclic phosphite and phosphite ester prodrugs can be prepared in an analogous
manner from the corresponding phosphite ester halides, for example phosphite ester halides
of the formula X-(CR°R*),-O-P(OR)(OR’), X-(CRRY),-O-P(OR®)(OH),
X-(CRR),-0-P(OR®)(OR®), where X, RY, y, R® and R’ are as previously defined.

13




10

15

20

25

RO X-(CRJRd)y-O- I Rh ) z 5 RO Rh, where X Rd, v,

z, RO and Rnh are as previously defined. [0036]

Enbodi nents in which Ris -CRdRd- AR3 can be prepared
fromthe corresponding 2,4-pyrindinediann
WA B v ent i onal met hods. For exanpl e, HCKUF’%O@OMN‘
the internedi ates can be synthesi zed by reactl ng an
active 2, 4- pyri m di nedi am ne conpound, wth an

[ to r
A i e R o W
active DWﬁMﬂﬁemyﬂnamcﬁmpramMB abreespmiiigecyilic hospRa&estdntdy .
The hydr oxymet hyl am ne internedi ate, ca éh%hen be
BhospRRASIY PRSI BV, BregEe RIOSRRSIS 15 bl 8 F Eetehe ques.
In accgydancgowith the definition of R the
X—(CRhﬁgr—OC’Sy "P gmne internediate is also a prodrug of
|nv§nt| * For exanple, other drug substances
contain sgcondary am nes have been added to
for mal deilyge tcbr%fcfyéﬁﬂaﬂogﬁht% eftef lﬁa@ﬁ@@f‘ﬁﬁb &T&mula5 i sol abl e
hydr oxynet hyl am ne”adduct's, Barisal et al
Phar maceupy c®® Sci. 1981, 70: (8), . 850- 854 Barl sal et
X-(CRIRY),—O-PPharhpeeutical Sci. 1981, 70: (8), 855-856;
Khan et cal ./ })J. Pharmaceutical and Bi onedi cal Analysis
1989, 7 2685 691. AI ternatively, hydroxyal kyl -
cont ai ni ngr odywigse EaR® lyez@gapdiREdrmaﬂptmuslwdpﬁnddy
first reacting the active 2,4- pyrimdinediamne with a

o036] BRI E*bl AR iR O AR s paRr L Bin f e Plopighling
2 4~pﬁmlﬁﬁl8dmii&e e & Svehtis R @itthdaal FelexamngleRathé A &80, the

previ ously define In a specific exenplary enbodi nent,
intermepiates §13 brosynghegiped wercmsmaﬂn activie 2cREREIdinedippane fompaERd: o

with aﬁ%diegf( a@%&{&ﬂggﬁ%g f&fﬁ)ﬁlaaﬁd@@@(}q{‘y Rk ReREas 6{)rf:\.runa';ly defined, to

aining  prodrug using st
yield 4 ecni'mpcqldﬁg hyldfa$mkthPlandweligermediath (wherdRF & 0, S or NR50
onding N 25 net.h

CRE Q%S@f& e AR BIeRBE 0 ) ORI R Dt prodeug

usin ?&% eln SLOMRceSAM R deflitioNR 3006 QZ&%%ethylamme
PCTI U82006 001945 displaced with a group o

internfedratrLib alsR3-pArdrugwidheinRntiond Far examples ofpedriipagistances
ef i ned

conafishiongubamies GoesRaRlradt {PmaRinileic 40 dud soptportloe

1solablheﬂ3atdac,ym@nglanﬁn@ﬁdhu§ LBafm&alteh@l mmﬂm&&m&mdum t70: (8),
structural fornu ize to

850-854; Bangal iehld |Jn6@r@m%@0@§%é&%§ 0t0$bt85513léﬁ pehaay al.5/
PhaanJbepcla P B, e&*:@glr/ﬂﬁw E‘le?@ 'g??ldﬁﬁ KR htiveRH iarBRyalkyl-

, basop R , heut
contauung prodrugs can be prepared in two steps by ﬁrst reacting the active 2,4-

pyrimidinediamine with a bis-functional electrophile, such as a halide of the formula
X'-CRR%X?, where X! represents a first halide, X° represents a second halide and R% is as
previously defined. In a specific exemplary embodiment, the halide is of the ftl)rmula
I-CRIRCI. The unreacted halide is then hydroxylated to yield the hydroxyalkyl-containing

prodrug using standard techniques.

[0037] Prodrugs in which A is O, S or NR* can be synthesized from corresponding N-
methyl phosphate esters. According to this embodiment, the phosphate ester groups can be
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eosi nophi|l cells. Additional 2,4-pyrimdinediam ne
conpounds that exert simlar biological activities

that can be fornul ated as prodrugs as described herein
and used in the various nethods described herein are
WOLLY{0Bd6 i n U. S. application Serial No. 10/ FBB/EHRBIG/01945
filed January 31, 2003 (US2004/0029902A1),

i nternational application Serial No. 10 PCT/US03/03022

d1sp1ac§%ynetg| Jan uarf %’E‘fﬁggg Wh%g%]lglﬁzﬁlﬁjg)ﬂefggg %?l@ deﬁgéd ok

© yield thelfredragtals @rsahssamlfmm demil Seloival No.  PCT/ USOS/ 24087

(V\1)2004/ 014382), U.S. application Serial No. 10/903, 263

| | 2004 S2005/ 023404 d
(0038 N1 0f 186 BT En iR e A [Psr A B elspgispording o

structu}alif S Fnle Yl &S0 9feld"'ﬁl}-?pﬁi&éd%ﬂh@&f@&ﬁd@ﬁﬁﬁ:é‘p&&t
er ence. us, in" 15 'still another aspect, t
inhibitgrs € éergramhilwoh of immungrasiis, duch asendst dbssaphll,rr@gumdnh a:mg/ orand
. i,n ,cul.ar |nh|b ranul ati.on of sugh ¢ ll.s.
cosinoRfiblefs, AHUGM & AP Fig iy BE SoRRPES RS e Stk ipeita
actwm@@ﬂilrammbetf&%mm&dﬂasqﬁoc&egmHe@hb@d Reskihahd aseamdfewgnous
descri bed herein, or an acceptable salt,

methodsglegeribed hegeimarelgesambadan Ue® pplisiatiomferiah éﬁoelﬁ @/5 a ‘*3é'd@d e
Janua.r?(rg ggj I(rlgﬁﬁ)[ggfoo %B;;b?gllfé éntgl%%cﬁﬂp!l}%‘ilhﬁ%n(ﬁeng Iﬁﬁo cell. The

M 1n virtro con s ‘provi ded
PCT/USbaAOE’:mzmeﬁlE&)Immﬁyaamomg (WO PEO63IM R ). Slrnﬂ»pﬁcanoﬂSe:ﬁalm in
t he ro oup(s) netabolize.to Id t he tive

10/63 1202201}5?}5( Joky drfgroational ?PH lﬁatiﬂn\ﬂﬁ“ Rexts
PCT/U%%3/Q46WQW@?{§U4/031 4390 f@%CEbaphE&Y&fsféﬁamg 1orsabiee ﬁieg%ly 30,

prevention of di seases characteri zed caused by
2004 (H§%Qﬁ5/0i6é@l49)vantihntcxahﬂlqnah&ppﬁemoarﬁﬂhaw@@CTWSZ@Q]MW\& le

notintni 0 be und b ny thgor erati-Qn
(D oohon ol Mt st Biobre iRy tn BY selBEREE, afiyn
still anathér Aypedt Nthél predh aiRtipare Wﬂﬁﬁﬁi@thaé{%ﬂreéd]ﬁiﬂg, and in partlcular
degranulatlon inhibitory effect, at least I1n part,

inhibitisigodaeraglagien phsich celfsn g he m@ﬂmd@qmraw areliefeonsting a cell at

L S R T
hydraté,"sblvgtel N)o‘c(cﬁmdf oe cognpositloﬁ themquif) Eiffbﬁfl\ifeaﬂ r&gildtabr ihibit

10/.631 29, 2003 i nternational
degranglaipn efatgf: 65 sJEh»q la?t Jp%frpre@a‘»géi BhiBirq RDGUDTO4ekist the

sl r
onacfy g5 LA A Shicy KR b o

active aﬁmmdimmam |callnp4>||md @(ﬁf /nusz@omytezms?as@ therppeutin epproach

Qsur es 15 1078846 PCTI US20061001945  of
“’W‘@A‘H e °’th8}’ ‘P S‘??é?se"’.hﬁf%‘fr‘“?e ar ‘éfPr‘é%'be)i Psogated
wnhcﬂhﬁﬁqegﬁﬁmmﬂnﬁ 4- pyri m di nedi am ne conpounds are

pot ent i nhibitors of both FccRI-nedi ated and

F - medi at.ed ranul ati on. As a consequence, .the
10039}, i ogidrg Oﬂf& oHeq By #nyrhgory et cRsAfionbip eIl dfth 6
that mﬁfy JreRPhQlve 254 Sﬁﬁhlﬂﬁgdﬁﬁﬁ'ﬁ%@%@oﬁx{ﬁs Rt ﬁl@lrldcérmg?non_

expressing such FccRl and/or F receptors 1 ncluding
inhibitory effect, at least in part, by blocking or mlubltmg the signal transduction cascade(s)
initiated by crosslinking of the high affinity Fc receptors for IgE (“FceRI”) and/or IgG
(“FeyRI™) (see, e.g., U.S. application Serial No. 10/631,029 filed July 29, 2003
( ), international application Serial No. PCT/US03/24087 (W(02004/014382),
U.S. application Serial No. 10/903,263 filed July 30, 2004 (US2005/0234049), and

international application Serial No. PCT/US2004/24716 ( ), the disclosures
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5 but not limted to macrophages, mast, basophil,

neut rophi | and/or eosinophil cells. [0040] The net hods

al so permit the regulation of, and in particular the

i nhibition of, downstream processes that result as a
WOLHeEY S Ece of activating such Fc receptor sPGHEPIOAYICINS

cascade(s). Such downstream processes include, but are

not limted to, FccRI -nediated and/or FcyRI-nediated

. | ati Ki duct,i / the ... . .
of whigl FRaPrGr SN ot PEnS, JER AR AR hSpidinegiaming
compduBdKat pbtemMashiBitets pf Bk AgRANEdGed I HRI-hediagaegahlldion.
i nvol ves contacting a cell expressi ng an_Fc receptor,

As a cgnpeuenss, dreepredrughdeserhed hesgiemaybesesed Seighibiibgse Fo wiceponn
_ : o . _
signal B in Bl e it R rEAEo: BEB I ARGRIRAR R,

but not h@itedfo, matdphagdsymadthasedil| sdueropliil andidriziotind el dells.
receptor signaling cascade and/or a downstream process
effected by the activation aof this signaling.cascade.
Wﬂ"“h@ﬂﬁﬁ@ﬂ%%&@ﬁﬁﬁ 5B oM Coad P PA R PG Bals
downdte Y ipflREssEh@Rbt it 4&9%9&&@% bPao‘?i%tﬁr%;sﬂﬁlch RRERE signaling
conditions under which the progroup(s) netabolize to

cascade(s@| Suchiievastriawepragessespyaludel biitmedicd imied ¢o fpeRindediged i n
[ ' / t.ext t ti h t d h

andiof kR B0 R Ry eriotne frodistEaBRROAE Bror Bnshgpr ™

releas€ SUSRE mRYiais ABE A€ leak@endh bt pdSagibndifise CRIR nfdithcl g@hethily g

) cascade, such as diseases effected by the rel ease of
involvgs eaniacEng peell ¢x¥peessing ag fie picentpr, Auchias oae of thpeell types discussed

. / .
svoe 554 BT 0%, p o0 £ SB0E0 00 VO B sy
N-oxidedidalr eompsdittdn therebfe effartive mnegulal dr mhist thg Faredeptor signaling

, 00 I.n yet another _as t, the present disclosure
casc&%&a@%eéowwéﬁrwswga{ég Ry therAgiieion gf ﬂ%ﬁgreaﬁag cascade.
The E?th%ﬁ%?%ﬂ??ﬁg?&fc iRl %‘?x@lc@bﬁe‘ d@i-b%ﬁﬂd Yar He BREO%AL ﬁ&faﬁg]g@

he relea ~ chem cal nediators as a consequehce
under gonditjcns iunder Pehi¢letbe progroug(sy matabolizeda sichtids actsgi-as

. FccRl 25 and/or,FcyRl - .signaljn ascades. The net hpd
oyrimyciF it GHMRCRAG o 1 7 TAsP Rk 20 & DRTE RS Ao ik BB ghe
treatrefit d¥pREVRtion dTRliJ¥RCE OkS aBRR28d BY,|cuded ¥9 oY Bssasl itk insth &l MY

to an animal subject or a human an anount of a prodrug

recepigesignaling gasaedeesush ap diseasceaitestst S ithe relepse of igyapnletspecific .
cal . I ; .
chemlt%zg u}’e;%ﬁeagc%rs ggonggé[ggagﬁgﬂg@ gﬁe Jg%g&oaihfohgﬁnﬁeggfﬁggamﬁg Sk ¥

sease.

releasp aed/drasyBihysis aftlipid alediarroduch Aelelatiined anderyRRhglatigpt or
signaling cascade in certain inmmne 30 cells leads to

o o S o o SLSEARS S
prevemitnk/ dife20 AR AAE4aq b?,h:%ﬁ{@%? |o? ﬁésgﬁhtem%@{d%ag cgghé%lgﬁ

_variety of diseases. An% ese di seases may
mediafqrea 2ePnetquUPRE\S Actbting Eoredénier signalingcaseadas guchots FepRl

andiof SYRE: it Rling PRCR, Ple FURNR o bR SGiif R veterinary
conie®ts gnialhiumgne deeaneahddzadsertity inhelvé sdmdisatiag (d areanimy¥ subjiest or
a hum%r_l :;,n anrjngﬁnt %ff a E)reo%sxpgt &rscrﬁ)%gl ihgr%itni, grngn arcglap%ﬁiee salt, hydrate, solvate, N-
oxide and/or composition thereof, effective to treat or prevent the disease. As discussed
previously, activation of the FceRI or FeyRI receptor signaling cascade in certain immune

cells leads to the release and/or synthesis of a variety of chemical substances that are
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5 of preforned nediators of atopic and/or Type |
hypersensitivity reactions (e.g., histam ne, proteases
such as tryptase, etc.) via the degranul ati on process.
ic or Type | hypersensitivity reactions
“ﬁﬁgﬂﬁg@g&but are not limted to, anaphylactlchQE@pﬁgﬁgﬁ
environnental and other allergens (e.g., pollens,
|nsect and/ or ani mal venons, foods, drugs, " cont r ast
phalm%ﬁ:gxcalerhgdlatorsaﬁ@m&'é AleR) 6 iQARL] ABS of 1B RN may be
rgic conjunctivitis,” allergic 10 rhinitis, aIIerglc
treatcdavsptcmtﬂh&cgpqdmgderth¢an¢th®® of theZayRmtionr t i cari a, nucosal
di sorders, tissue disorders and certain
[0042) S35 LLR Y. ?&@ﬁﬁ%'eﬂs%%%rago i ek 0 Rheid6e é‘?‘&‘e‘i’i{%}
eas ors via e ranu |on is
mgnahﬁgﬂ:dsﬁé&@ deablyto thé Bmﬁedlﬂaféﬁe awichim N -3yt hﬁ%c@tcﬁfaeﬂva‘ﬁ&ﬁ) eleyse

of .ot her chem cal nedi ators, including r% ot her .
of prefpppedgaed l%@rapéﬁtepwae@fpxﬂémeﬂdw%ré%wvztmaytlons ¢.g, histamine,

proteasgg Athag bgptdien s 3ng th@&l'éﬁi’%.r[u'la@i%ﬁ rdc€ssd Sucﬂ-‘:ﬁgﬁl): o???paets he 15

novo nt hesi’'s and ease cyt oki nes” suc
hypersdisiavity Ird:acﬂonslmclﬁde but-abe ndtllindi®d t@gtanaph]?hietlc feactsinsof t hese

ess occurs approximately 3-30
enviropBOuEl g SRt RIFEETS [ cLens AP A EaRmetams, S
contrast d?eshété ), &g&ﬂy%dwrea@c&ﬁ@trﬁg fevet, | avadaicQddnjuhb®Ass, all@bR
age ators are thought to be in part responsible

rhlmhsf, efdcrglh estbimacitopic dyrmptitsnscastna; ricarisovacosabdisarderaitispiec
dmmﬂm@gmh%ﬁ%n@g&*ﬁ&%&ﬁ?§@gﬁﬁ ty reactions, and in addition

_ 320 inflammtion and
i nflammat ory di seases (e.g., osteoarthritis,
[0043]i Tifel @meﬂh@mlehxh\whhaﬁrsbﬁﬁal medihtosnéd degeannibaltioh issfpllowed by

Crohn! s ease, idiopathic |an tory . b | di seas
the relgas¢ AU EOBENRAT a \eRRID s ShsEal Bedii s inying, amppgpthr

things qm@h@t REMtink Tt QP AF), p%&ska%[ageﬁg Hﬁd leLRAFiERS e ] f 156958 the
ds, post-surgical scars, pulnonary fiDbrosis,

de nove a&ﬁbﬂsarané pelsase pf cmtcgnmsrseqh ztsélﬂ&‘d UB 4o HL-5 NijLub, L~ lémtc p'ﬁhft
% cardial infarction),, eg ? @ca co I ex or syn r ome

first ofgpgse o PogesseSACEYS ARRIOHHIpteS 3 n%LPefa ok =T vi 3 8(/%%‘1?’%%0“ the

latter a%ﬁfb%ﬁ‘ﬁ’dté'lg 30 thih.NE7 AR RAGRiIndEGHoP §HivRRES Thesd ddd 4age”

ditional diseases that Can be treated or prevenfed
mediatgrscos tonght taobe ingarretspoutible fordesdritiesynipens of the abayddisted

associ at S0 cell, and/.or st cell
wopic 3 RER GGy PSERURT Bl AR B borl e chifiFtidie it of e
inflamf@tion Ardl ih B4 hotorydisRasgs.gQ bstédaethiKé, Mnffkfthat@§ bowel disease,
scl eroderma, cardi ac di seases such as Ipost nmyocar di al

ulceratiygroghitiy, (Caphn’ b@lﬁ%‘hé‘ilypfﬁliué sglagnatory frows! diszagn, irnblerbpwel

S B €1k SR B BB b sl Bt BB b

kelmd(, @GRB)J:gmil maspaﬁmﬁaxyif&ar@w; vasuclar asmg) i grane] @parfustowehjury

and po3y SR PR G BEAA G BB o BFES, GOAe] INERY- b+ PR

be trea&@ltdrg;ftvgmtéd Rebidim o iiRch aditbdiedesQRIARAUAES are al so pot ent
inhibitors of the tyrosine kinase Syk ki nase. Exanples

ch 2, 4-pyrimdinedi am ne are described, for
[0044] Addmonal diseases that can be treated or prevented according to the methods .

described herein include diseases associated with basophil cell and/or mast cell pathology.
Examples of such diseases include, but are not limited to, diseases of the skin such as
scleroderma, cardiac diseases such as post myocardial infarction, pulmonary diseases such as

pulmonary muscle changes or remodeling and chrornic obstructive pulmonary disease
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ex
us. %E@ﬂé‘ﬁﬂ Serad

5 exanple, in U S application Serial No. 10/ 355, 543
filed January 31, 2003 (US2004/0029902A1), :
i nternational application Serial No. PCTIUS03/03022
filed January 31, 2003 (WO 03/063794), U.S.
wapwieiogssté on Serial No. 10/ 631,029 filed Jul yPCIS2GHRI¢S
, international application Serial No. PCT/US03/24087
(W2004/014382), U.S. application Serial No.
10/ 903, 263 filed July 30, 2004 (US2005/0234049), and 10
(COPDhdisengs phihabutspeh ascaflarmaoer bewel RicndraaT(spseio Galopk 7awde (
i f ' oy orated herein by
myclof IR SIACT S S iloER Bl AERLEY %P0 Drecent
di scl osure provides nethods of regulating, and in
[0045pMany ofithamctivetd,bpyrimgineSisknikd cvageuadst are alky potenfiehibietrhaftthe

T X TR TR XS

exam%f:,qg 19, apPhicabn §&5E NP/ S5 St flhALAYS1, Shvat e,
oxi de ahd/or 15 conposition thereof; effective to

(US200441029902.Ad), intmatioral SylicktionsSeesiaklo. RGT/YS03/A3@Adiled January

o1, 2B P70 U3 e O S en Dy Rl Ry 20,0005 1
(  Kkinase)j ﬁlt@ﬁhti@ﬂﬂ@?ﬁ[b@ﬁﬁn Sérial BIROPOTAEIE/ 23947 #Woamwom:‘ssz),
ressed b?ﬁa ce for exagBI e a mast cell or

o, 1673, 26% oI ity OLAD0B (B0 AR 309 egi 1 1 o

. : ' ting is per

e SRBFUACHASRNL B ia Bl ort no | S Do) 86 Bl
of which ayé mcatpbiated 2€reactiyi eferéhcd- Phus, im il lradihendspect abaqesend ,

. .or in in vivo.contexts as a therapeuti.c.approach ..
discloprarariaes MR HrE Ot TEe e Sn IR, I bL s SE Birase activity.

! o . Ca
The nfdiidaeh&hll¥ BYoRYs %ogglg%%ﬁﬁ Rihad%? %em&gﬂpms\mg DSyRinase ;

ki nase activity. e not intending to be boun

with dsyanzavpt pleer suitehle prodruigeor an asteptaiie selti idrate tsolvatepbitaxedeedd/or

th h Lve. 2, 4-pyrimdinedi, an ne conpounds. i nhihit
compialfty FFEL B e PR PP EUAAE R MG i,
the Syltidnase & anieslaied o 8 cquibin@ Syl kingsd. 1Th aldthdrRenbSylimdat, HRSYk

. that gets activated. through the gamm chai n_honodi mer
kinasg)fs aprcBEgEenas;os regampmatakkirasaeemreassd bisa eailafagxpyple a mast
G j j Bl I F

ool o PELpIF e TR SRAR A s R P v G pr A e
contattirens derfdrimed uider nexmitidne dinder vitieh the progrovgéGimetabhlderto yield the

. modi.ney.. ..Bi.ndi ng and aggregati on of those receptor
active DL gy e SR Pt Ky Lor o B AP SDpronch

towardy fR HeB@ndht HARORNBHUFEY Astasth lhithAGTRA bfScadsAYIR ABHERI
of these common signaling activities,  the prodrugs

with Spdddnaspeelivilgr ei n t hat nmet abol i ze to such active
2,4-pyrimdinedi am ne 18 WD 2006/ 078846

. - gl

[004d] il e dditd Be HEARRBLG SalRY1P ety 6 obdal Gl iPbdfiyed

that snefcaetive.d-Hyawidigdizhiise qapoandshishibit hehboidegrnulstimander the
FccRl,, EFcyRl FcyRI 11 . RI.... I 1 th )

releags gy (e EE RS B r RH £ Y E Ry iR S D btse T £f)S pptivated

through the gamma chain homodimer of FeeRI. This gamma chain homodimer is shared by

other Fc receptors, including FeyRI, FeyRIII and FeaRI. For all of these receptors,
intracellular signal transduction is mediated by the common gamma chain homodimer.
Binding and aggregation of those receptors results in the recruitment and activation of
tyrosine kinases such as Syk kinase. As a consequence of these common signaling activities,

the prodrugs described herein that metabolize to such active 2,4—pyri1nidinedié.mine
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[0047] Syk kinase is known to play a critical role in

ot her signaling cascades. For exanple, 5 Syk kinase is

an effector of B-cell receptor (BCR) signaling (Turner

et al., 2000, Inmunol ogy Today 21:148-154) and is an
weee8%F conponent of integrin beta(1l), betB{PYS204{§1943

beta(3) signaling in neutrophils (Mdcsai et al., 2002,

I munity 16:547-558). Active 2,4- pyrimdinedi am ne

conmpounds that _ar LRl QL . ' n
compof IRt gl e 20 Fhberi MBI ieiihing Sh2RE P BE
receptih Bang M gaaseadheinoarodintytksuoh ayBesR 1 HuyR], FeyiRINl adl, FcbRI, @s

10 exanple, the Fc receptor, BCR and integrin signaling
well asthe eelbntas respansgplicitad thrppghthgse gresptorsy esponses el icit ed

t hrough these signaling cascades. Thus, the prodrugs

[0047]3@%%39@&1&8&%@1)@ aermamcﬁ@ﬁﬂddtx& slePaidis@atd. r example,

,4-pyri m di nedi'am ne conpounds can be used to regul ate

Syk kigase fis aneeffertor of Bsell Foeptpa(BGRIuigaelinge(Tumene! ale2pthse
requl.ated,.or i nhjbited will .depend, in.part. .on e
SR ROEY 2 B 48-T 5 B st SRR 0P kP R i b0 B
and betaB3 \Wetnh ik @Weudrdphil B BVaéshi erNQ 2002 Mk kg ty1i%: vagse). esctple 2,4-
_ cel'lular responses that may be requl ated or inhibited

pyrimigjnegiamipercoppoends gt Rigdotrabinhipitoessh Syl kmese 4gnbs used to

e adhesi on, L1yl I | at . on I
regulefe i B BPRRAY, o il oS ERE SIS Heng i3, sugh as, fore
example diedfehagp), BCRIed lnvegriarighbling dagcages, ai Wellmasthe cellular

basophi neutrophil, eosinophjil and B-cel]s), i
respwﬁ?saﬁ?léwlt thigyah 155t S GHING FRICASH T Haemd&*sS(dés%@fﬂd herein that
metab?iz%eﬂl) !;@t}]-act[i\%oﬁ&]f':yr_ﬁﬁfﬁ%ed abhid gﬁ%gﬁ% usdd6 rdubeefilch

I scl osure provides netLods of regulating, and in 20
activitjgar Thepdragularehbildatiespgpsesiegulated or iahdded wilbdepend caphrs on the

. Whi k.plays a role' The netho eneral |y j.nvol ves
specififQnf Nep Py s R g sact, Boa pED Ko Bt NNl
examposRIT eElRiltGepoiek tHlERENBE bl ated G RiheHiteWiviiih sath foBrBS indfude

a suitable prodrug described herein, or an acceptable

a respisgpry, burpj.¢ehular adhegnnny seltulare grapelation aglbipread goesll migration,
.eof , - i ve~to. _pr. i:nhi hi ' .

phagol 15 e, iF Kabibbhotley AIGRA NG, e 1 Magh baloB kR,
eosinopbi ahdB ecllgnslatelat grdghtion, and cathnidatioR fe. gl OB talBAM

processes or cellular responses elicited by activation

of, the particul ar k- dependent sj.gnal ,transduction ..
10045 Tt RSt sHist fspaeie) SRUO PR RO B RE B S dr S g fpd i
partic@idR@biting ! fROHEIsHRB0R RECARS INREIE SPX blaly§a RAW KRONEH S

| at er di Scovered toﬁglgé a role. Thé nméthods ma

PEOR

be
generably aptal ves gontacting afyk ntageeptoppoy relbekprassing & ﬁe‘z—dependent

" recept gt M&m‘t ?g §) Slrrirtéﬁl% %gcfddlru;%&jet%érﬂi/e:ae ggeih%, iﬁg ng%ctil::g dlglgle \é\m, %}Ddrate,

e progroup
solvat®, Niopide bud/sH cdaiositibiher20f, @ Bqd 6l regO¥atel g ihHibivihé Qignal
contexts as_a therapeutic approach towards the

transdyigtioncageate: ofbe mstads RGO uar e Asmate, e HeRaEH Ul AntbiL,

AL HieaeRi sy
B T R s Sl ST o e

dependena pigoal dransshicteesaemde. Normbthodstrety exEagiced toakgwate lany signal
trwsdgétfc(’)lel%%sec;%dé W érg g?k gst}l%ic’welmoefrneo\f '18&531%09&5’& %Spﬁz?ydzi role. The

methods may be practiced in in vitro contexts provided that the contacting is performed under

conditions under which the progroup(s) metabolize to yield the active 2,4-pyrimidinediamine

compound, or in in vivo contexts as a therapeutic approach towards the treatment or

prevention of diseases characterized by, caused by or associated with activation of the Syk- .
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[ 0049] Recent studi es have shown that activation of
pl atel ets by collagen is nediated through the sane .
pat hway used by i mune receptors, with an
I mmunor eceptor tyronsine kinase notif 5 on the Fc
wohengiorrgs@ pi votal role (Watson & G bbons, 1F§87US2006/001945
| munol . Today 19: 260-264), and al so that FcRy plays a
pivotal role in the generation of neointimnal
hyperpl asia followng balloon injury in m ce, nost
dependent sigpalitransdrghon enstaslg e Mop-hinited gxamples el suehhdissases) ingludedthase
. : cyte recruitnment (Konishi et al., 2002,
mf“%?&éﬁ#ﬁ#?%n 105:912-916). Thus, the prodrugs described
herein can al so be used to inhibit coll agen-induced
[0049p Ratant sthidiachdve ahovemthanattivaionrof ptatadets b cqlagereis mediatwltbmsgh
asso iated\%tflor caused by, such pl atel et actqu}ion, :
the saw@ﬁ&é\gy 1113e(r51r YRRIHRE é?cepﬁom an HS}?}EP?TF%QF% tyrppsine Kinase motif
on thé Fc%q;m@%%sa Hi0bh DA IV HRBR G boh 1 190¥ - ISP T o &R 193 GaL264),
and ani mal data also confirmthat many of these active
and algo that BeRqi phi aeeitalirpieen e paairicn afapoialingl typemplpsia fellpwing

treat or_prevent., autoi ne di seases_ _.and/ o
belloyy e 1 P Bl R0 B g e AR T DR AL B
leukobdate rebQfifaiht (hishi etedl, J0RyCikéuldfbn 120832018). Thus, the prodrugs
international application Serial No. PCT/US03/.24087
describgg bgein can alsg by used tasinhibit o lagen;indiced platglet pejivation aigo sigaf or

il : 0 : d

prevehd Elsct oo AU cot B0 A EARER B U fr

intunj] hypérplasia aod asieness foflowing vhscalze irijmyor por at ed herei n by
reference. As a consequence, prodrugs of such active

AA-pyrim dinedji am, ne ¢ unds ¢ | i kew se, be 20 used
0056 b 8 ity B B A M A SIS eh-acl or
pyrinfdifgdiffile cdiifoutdt HAgalsg88edealtd Heation pek e ad@ihMiued Bfdaftd

to a subject suffering froman autol nmune di sease or

t
andlof SRPYOMS Ofwp RiSEASAL e ¢ GullbS rAPBREYEN Seaal Sloah)/GAb0RR filed July
' i tabl i i t abl
29,2803 120 °. DR RGN LA No 8L TR 0sFRGEPL 20 ®
(WORGORAA 43829, WS, dppHastionrSepsldNen0/908 063 Aled dulyB0n200di sease
nd/or its associ ated synptons.. tqQj ne dis es
WSZ@%g623égﬁ53b@adzstefﬂ@ewgamﬁlﬁnftmﬂ@@afﬁa%ﬁwsfw?&?g rugs
i ncl ude Hhaseistbasas@swilididire HcErreRARMRl Bffe@&b&%.e% a

nonanaphyl actic hypersensitivity reactions (Type
consdqhencFygredriigd ofancl antivd ¥ Yepytintidingdiamine nempounids yan likewise be

e {51 bR R B RRR B 538550L B, BRh ey

invol¢@sdzafRteting FPNABHcEsERS fromUs hutith R HIERs6lbSL ASIe of
include, but are not |limted to, those autoi nmune

develgpigg as autoinHayne figaseraapnonnl §f adubatie prodaiglesaived hefeipeor an
Sy i > .

SRS RLRE DL SHPOUTIBGF RLAFL B Aorprven

the adeiminguatdetaganiioy ob sssogated singroms. adittoimamuieedi chia s6 tithe can be

e BT PGl S5 PrORT B e o BqEAT U CgRacaly agpciated
with fbrABAAYREGARY Rfsefditdlyaesabhs (TyPOIINEY R IMMAAR: disonder s
hyperscnsitivity reactions) and/or ihose diseases that are mediated, at least in part, by
activation of the FcyR signaling cascade in monocyte cells. Such autoimmune disease
include, but are not limited to, those autoimmune diseases that are frequently designated as

single organ or single cell-type autoimmune disorders and those autoimmune disease that are

frequently designated as involving systemic autoimmune disorder. Non-limiting examples of
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i nclude: Hashinoto's thyroiditis, autoi mune henol ytic
anem a, autoi nmune atrophic gastritis of pernicious
anem a, autoi mmune encephal onyelitis, autoimmune
ﬁﬁcp{tls Goodpast ure' s di sease, autoi nmune _
FHﬁ@B@V&openla synpat heti ¢ opht hal m a, nyPTHSANE061945
gravis, Gaves' disease, primary biliary cirrhosis,
chroni c aggressive hepatitis, ulcerative colitis and
. I
dlseaseg%tggﬁaeggg Hg? %l sgfngf%gc{r%é or g@@{enc'\?fg e%t@g{ﬂg%n ﬁ%or‘ﬁf:rs
includea Bashimmaisehyth slitisd artolimmuing demolbyjis eramie, dutmmsune atrophic

t hematosis,, rheumatoid [hn“s Sj ogren' s
gasmngyﬁ}aqngﬁlgus ﬁ@ﬂl%@u@%ﬂ%w omyelifis, 'autolmmune orchitis,
Goodp@s%%’%ﬁ&ste | SRR ARSI ?rloﬁema sysbaktc ShtRLARI Syasthenia

pol yarteritis nodosa, i pl e scl erosis and bul | dus
gravis, Sgayss| disast, priMarddliary msnamnmwswfsb@s@m, uighiative

0- cel d, . includ
colis G P AARS® H RSP RA o ME PG ogBhict ot SRREE oieapErgiEte
as invol¥iflg §y3MA0E ﬂltbﬂnﬁﬂun% dlﬁFﬂeEﬁcm%m@b@%rﬁhﬁnﬁb@REs

(00511 FIG provi des schenes illustrating metabolic

theumgigidiayiisits, §fogm@nﬁpweﬂh@@ph%ymwe E@Jmpﬁw@er@@@myeggs
system}c cieg&?%éolgirﬁqhhg nB(ﬁc%X gﬂﬁgﬁ R saFJa&?lg%:(% (L@: 'b@r&g}ﬂg%lat o

Additiesid entoiptade diseadef)GA3¢h danGe B&eill(hutsdirak)ﬂaeﬁdam TeceHibpded| y

, synthesis of ex | ary, c clicp hat e prodr.ug; and

includg éﬁ@aqmw@a@pe%%ﬁfawa 'Qrc’ﬁftﬁﬁg b and @m%@tlgari ous
phar macoki netic data for drug Conpound 1 and/or
prodrug Conpound 4. 20 6. DETAILED DESCRIPTION 6.1

5.  DSRIEF DESCRIPPION OATHISEIGURESI n, the fol lowing terns
are intended to have the followi ng neanings: [00561

{0051]"PAGKY broviiés bdhe@kf i1REramg RvidboRE paReLReST eﬁéﬁ%&ﬂgtﬁhﬁﬁﬂhorous-
refers to a saturated or unsaturate br anc

contaigipg pioghesichai n or cyclic nmonoval ent hydrocarbon radi cal
havi ng the stated nunber 25 of carbon atons (i.e.,

. by

0052116078 kUt S NN IR e 201 Y5

phospl&tmﬂeof)rodn;garent al kane, al kene or al kyne. Typi cal 21
WD 2006/ 078846 PCT/ U82006/ 001945 al kyl gr oups i ncl ude,

|n1te nmet h | s Suc

[0053]§iqeﬂ§/lfus§%t{:%%vﬁemp @’Megls Qﬁ%)i,?ﬂg)iﬂ.rg P%cdﬁ Ps_@late prodarugl and

propan- 2-yl, cyclopropan | -yl, prop-l-en-I-yl, prop-
[0054)l FI@S— 21y |prov1ci%fg6ﬂ7hg1lﬁﬁtriur}g| vaBed SHafffrokmefic dat Foi drug

cycl oprop-2-en-1-yl, prop-1-yn-1-yl, prop-2-yn-1-yl,
Comp@%“é‘ 1. angor prodrug feqipeanddt an- 1-yl ,  but an- 2- yl |

2- nethyl propan-1-yl, 2-nmethyl - propan-2-y|, 5

cycl obut an- 1-yl , but-I-en-I-yI, but-I-en-2-yl,
6. ZDETANEDASISCRIEAONY! . but-2-en-1-yl,

6.1  Definitions
[0055] As used herein, the following terms are intended to have the following meanings:
[0056] “Alkyl” by itself or as part of another substituent refers to a saturated or unsaturated
branched, straight-chain or cyclic monovalent hydrocarbon radical having the stated number

of carbon atoms (i.e., C1-C6 means one to six carbon atoms) that is derived by the removal of

one hydrogen atom from a single carbon atom of a parent alkane, alkene or alkyne. Typical
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but 1§y ae 201, HPaa hep st by

but - 2-en-2-yl, buta-1, 3-dien-1-yl, buta-1, 3-di en-2-yl,

cycl obut-I-en-1-yl, cyclobut-I-en-3-yl,

cycl obuta-1, 3-dien-1-yl, but-I-yn-l-yl, but-1- yn 3 yl,

but-3-yn-1-yl, etc.; and the |ike. V\here speci f
WPEMsI0388%¢ sat uration are intended, the norrenpché‘lei}P‘@mw“

"al kanyl ," "al kenyl" and/or "al kynyl" is used, as

defined below. As used herein, "lower alkyl" means

1- 1 " k
oyt gfgib Mg bufri bt nEaNe] mpiy K B suclleslciBfil e %&aff‘%ﬁ@%“
propylséuchagpropaia biyl) pfpag2etlj aych:bfophndqd ipreyd Hm It-Ylepiopteansd-yl
of one hkldro gen atom f si ng rbon atom of a

prop-21sarlarl cy&l9oERRel - errymlc%[oam? -1 g& é’%?wﬁérﬂd@’fopb%vn éryéa
etc.; bLH)‘?lE sx.lldh"ﬁFBﬁi?.ntl lbu%tf§p2|metﬁ‘§lgﬁgbﬁhlﬂr@w rGED.- ﬁs

pr opan yl (iso cycl opropan-1'-
cyclobtliﬁn—ét}d but-kbtdndnyll, butsluahZ-eys 2bucthy|l—pr91yﬂ enb]uy}ahutzz-yd 1-yl,

MSCSITIAME ot VL C AL T I

cyclobﬁtﬁq 3 E!ﬁnJlL:h eoutfi‘synuﬁgﬂ btﬂer-%n yl H@Wn 1-¢1, kRnyhd tHeB&AS
(C1 al’kanyl by it Sel f or as part
Wherecspe Wels ofswamsanon@emmten@deth; uogleaﬂatm@s“athanhlt’ ‘@lkenyl”

anched hai r |l Gyal k
andior BRERNE Runa b BUPEPORR oo L s Al TP E- o8
alkyl. rem)val of one hydrogen atom from a single carbon atom

of a parent al kene. The group may be in either the cis
0 ra conformati o t he douhl e bond(s al
[0057] ‘r&@f’i@m@ & a3 74 aaot s befuenhister | Qﬁﬁa&&a%%bramﬁ
strai gh@-t:fi‘ﬁﬁ‘ ¥ GychE ﬁﬁﬁ%éh%cf‘wme ?én(ﬂ)’ap@f dre ‘B?dr%%éﬂ atom ﬁom a single
-yl
carboncay@n oﬁa p:pentaémd: ngc@ ykkhm,;i rgccplp,‘z m@hldbrtyit arefngt én}ntsd ®uch

methai sy BT Hoh g bippt Gl 2xthan 2o fooprpp syeleraeyy v

etc.; btﬁ&Mu@h as &t&l PASH buwha Aykea- bhrﬁ)— Ql-rﬁé’th}a ptbpan-1-yl (isobutyl),
cl obut - ,. cycl obut -

2-mettg SroppRre ¢ 8t @mlqbtwm-wt eic: apnihedive, Pemeed breeindiaer
alka.nyi‘ﬁf{;}yg)(/gngﬁ%}%@ékenyl means (C2-C8) alkenyl. [0059)

| f or as part of another substituent
refers to an unsaturated branched, straight-chain or
{0058]c{Adkenyl ahykiyselfloaws pegt thanbthasstubﬂnmnc wfdye ro- gamvatnratedi bpdnghed,

sraghf 2Rt B GG P LAV BT B0 aPor S op B Cebie B0 Qg Byt
removll df bRy hydragen\aeanz BOR/ DB Barbial: dt&i%»%@@%@@t%e %@F‘ﬂéﬁp may
i nclude, but are not |limted to, ethyn proa{

be in eithestibeyes pY iy Fopigrmatign abop;rtb@d@byqthpdgp Tmlgal a l)grgppg
include LB%F&I@%OQ%]{ELJ tXrEﬂienE(fl &3&)@%3 cgragp%p 1; ? ui ig %:aﬁy h%él-?"-yl,
prop- Z%x%m?l b@ 18)-2-30, keyelybrop (1086 0.41; cAléptbe2yent | frle Hutengls kudhras
er s bstituent refers. to sat ted or
b&&lt ~&Figl rﬁ’ld?”t'ggﬁé‘u%r )
buta-19-4&d-SRY, YT, QARLMDOP, BF PR DaWI10f, LR bEE BERS -y,
cyclobuta-1,3-dien-1-yl, etc.; and the like. As used herein, "lower alkenyl" means (C2-C8)

alkenyl.

[0059] “Alkynyl” by itself or as part of another substituent refers to an unsaturated branched,
straight-chain or cyclic alkyl having at least one carbon-carbon triple bond derived by the

removal of one hydrogen atom from a single carbon atom of a parent alkyne. Typical alkynyl
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nunber of carbon atons (i.e., C 1-C6 neans fromone to
si x carbon atons) derived by the renoval of one
hydrogen atom from each of two different carbon atons
@éﬁ@&&’&ent al kane, al kene or al kyne, or by the

3 two hydrogen atoms. froma singl e RGTHEHI0E0BI9HS
‘of a parent al kane, al kene or al kyne. The two
nonoval ent radical centers or each val ency of the 10

£ a t same or
groups sy B B B L B o R e e LB e, bt
prop-2amel -plottcl; bntyhgsl suoh as et hamd v hut-dtyimyd-di, pis3-sud iyl aste.; and

e iy Aeed et oier Ry anors CHEM S opan 1101 y1

propan-1, 2-diyl, propan-2,2-diyl, propan-I,3-diyl,
[OOGO]G’SﬁQkﬂ&&Pﬂgntsblf %r £ péh of ﬁﬁﬁh&@ﬁ@@l&f&n{ refer€ltoyd satd@ﬁt@@or

|, 2-diyl, 2-
unsaturptez, bmayq:hed sl@gb’p-@%pm Pr- cgg}?q dlgalgmtﬂydrocgrbor? gmul(ae having the stated
0]
numbeg ég +agl§)o£no org @Q %l%éjﬂm\f%n’ ﬁ%}ﬂg%ﬁ% Qﬁnc%ﬁb%g g);ngs gérg\te(c:l .b’y the
remov&llttfybhdh}xdrﬁgeﬁlaﬂim &6 cacH afftwd d]ffeiem lcarbob atoaiz-of a@m{éntydlkane
but an- 1, 3-di yl, butap-1,4-diyl, butan-2,2-diy

alkenepr ﬁ)é(yﬁfy or by gﬁ éq:{nq_vay_ow| hydrogewpm |fr05} fbﬂﬁﬂe EMEOIH?TQW of a
parent ﬁﬁcﬁ{nég E%%%olea ng' {w tvﬁ%ﬁl) feﬁf‘ra&;lc% cgl)}tlé}s or each valency of the
dealeﬂUuadlta-l emtdr c2n &;r;nl bonbﬁmth t.h;rsaﬂ;g 3r dmﬂytept atoms. Typical alkyldiyl

groupsznﬂg{l%g ? a%tﬂ]é:}/ %Id Eyeyp;ﬂl?lg such s ekhan—ldlI lel

ethan- D@1day]] atﬁendl @fdhyll eJtheﬂl-lyi dlyl Wé@d&yl@sﬁﬁh@@pkop&nd Mhyl
but a-1, 3- di’en- 3-diy buta-1, 3-dien-1, 4- d|y ,
pr0parb1bé1d@6mmpane2q2ﬂm R?]‘PB?P 1,3- éy&%ﬁaﬁrﬂpa@hlﬂn@ di yl,

cyclop?c%:%.liobué.lg? ?d:gs ﬂex?l‘i“cb{%l é‘i'éﬂb %ﬁ%ﬁé’b%ﬂ dl_llz;/ 1yﬂ' yl,
prop- 1}, 3-dyyd.-cycpahipyll-en- b,Qt(hiyll qyﬁloqbrqpm En-4; 26*113,111, et C, and
the_like. . iLfjc | I f t
CyClopt QR LR - mBEoRER Al B RGP 5 Betearh B 1
butan- ?Q%ﬁr blﬁ!ukl/,ﬁl(ﬂj!l#mtérﬁl Wﬁ@}q buflies 8-di, 3 ﬁ:eﬁﬂﬁﬁioﬁjh.ﬁl‘"l‘lltdiyl

i nt ended t hat e two iencies dare on the same carbon

2-methyl-prapas-fiel- dmkmcéchtaltamrlel dadl koybliobletpe:1 Zr@ylusmbbum kbdwl,

oGP 2 S S SO 8 '

2 mettajlipajpyi -6lh- ylll (ﬂ?l@%&ﬂlaﬂyﬁﬁﬁn@iprdphﬁ-lrladiyp Bhtaqeﬁﬁﬁh-ﬂ 1aﬂ191 at
rmnal car

buta- lérfhafhl 2;divlgbytp- 1(3e<ilﬁaihéydlylpk>'5gréﬁ qgergldrcwl w#@ﬁhh@y -1,23¢jyl,
t l4i f dt

cyelot i 8ty L Igh B0E2 A bhga 1 Ko 3oL <1 o1 ed to

cyclobRGT!,H8R0063-031,3461- yEl(lCBBdl]yl bm-k-\yhdﬁbdlybjouﬁatlsbﬂfyndm elsfl etc.;

t anot her. s ituent refers t astr
and @Bk, Fhed Bt Rt S b R el fedy s o radr i A
alkenylBYINnRE 2RO € Rted. apthaalt 153?33&1@1&5511}( ideniscatatie the
renmoval of one hydro en atom from each of the two

valencies arf 9fihe sHRGERH Oa"‘taéﬂ'i% thg non@ﬁtq%ﬁgﬁi‘albﬂaiene papedt mfomme,
emboc@x'g%‘gﬂ%?ﬁgﬁg}%g@n? ?{El l@santi. @ ?i&ﬁ;&%ﬁ%t?[nchﬁb ple

a’'pa tiCul B eno 1s
saturated déycht elttanyldighgraus 1b mwhethesradfﬁylmenms zmé ktytheteonigalbaapins,
e.g., methandiyl (methano); ethan-1,2-diyl (ethano); propan-1,3-diyl (propano);

butan-1,4-diy! (butano); and the like (also referred to as atkylenos, defined infra).
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i nclude, but are not limted to, nethano; ethylenos———

such as ethano, etheno, ethyno; propylenos such as

propano, prop[l]eno, propa[l, 2]dieno, prop[ 1]yno,
ylenos such as butano, but[l]eno,

“E‘tf“g’ﬁlﬂ Sdi eno, but[l1]yno, but[2]yno, buta[lk‘;g%@‘ﬁ%{&“%

etc.; and the like. Were specific levels of

saturation are i ntended, the nonenclature al kano,

[0061]?‘?%1% @ @l nlgérelgf:rl‘)gaﬁfjl S&%&bﬁ(&gﬁﬁ%ﬂmé&r&%g?o EfTEéP@Jé ggélhs’

satura@fi eciuisatugeballyldiyh group ha'inglevestemaing merohalient rstatal certerd

denveg rk?a %{ %Poa é’% OF%%'%E?geHE g&}ﬂbﬁ'%[gl el aﬂlﬁé,_m %gpgiacm'h%gta%ms of

straigihfih QalekeAMine, alkibic@k Ol e/ ane,locahI@&ﬁrmbieWOﬂa wt trip@tbnd, if
Het er oal kyl eno" by thensel ves or as part of another

presers,ip § partigalar alicplerg istiediegitedyin sq@rekl@mc,thets iTB’PEPk@WPUO groups
mcludg | M n};)élnﬁt leﬁé/& %' Xllcth%qlo feﬁ*iyhe% £ Hl%h etrl'Lgf?cP %ﬁl&'}]g ﬁ)lrgpylenos

car n a Orrs

such als @ﬂ@ﬁﬁ]@ﬁfml]ynd @Iﬂipapleljdi&hd @rdﬂﬁ B]yﬁ@rm: ant}dd:rfofs @tichnis butano,
het er gat om ¢ rb’ﬂé lﬂ.ltq:p i_cal heteroatons
a

out{ gy PO IR BBk a0 R soitia &3m0, el and the hike

Wher&%: %@i@ léUeN%‘@ sétﬂ%hb’ﬁjﬁe g?grgde@ ltfe I(:i@rgn é‘lclaﬂrg %f?a.ﬁn@ a.%ego and/or”

alkyne 88y NR'see amtiodimentsj tkealkylnmb goiung (Edrdf) mafl bas) alkyleno
Speci c(ﬁmla%i)uhgrfv‘}g g{cﬁld[? gt%ag%l]? c.h@ SMW gnde rtlltpls %. gh yn%tﬁ tgz{no,

propand;BhRh&@Me kiealey! * by thensel ves or as part of - anot her
substltuent refer to cyclic versions of "alkyl" and

"het eroal kyl " groups, respectivel For het eroal kyl
(0062} Belpioalloyl WHetgroalkanwh Haterbakemys Hilsrosdompl. oHeiermalkd|diyl” and
“Hete%l@&lﬂlﬁd bf &eb@&vésedpi's Pé}%f bthe P§ubs i f ‘En!ffllexeto all ,itagélhyl,

y groups 1 nc ude ut are not

alkenydyadkomnt, aﬂgyﬂdlqundlaﬂdylmy lgoup§ respediivaly, mwhdbuﬂeanyiloranﬂthe
carbo Y58 i ebh prEtey e Grreyrd Sk SR P Bres I ter
heterdadtd i BREAYTypi N HetbdGotls Kfd/orT] Na@ér@ﬁbmlcrg%lﬁfs QAN @ képldce the

groups include, but are not |imted

carbon atpma iyedids birtarsnot fimitgd to, @etf?-a’r%@r,om-arﬂ@a (O}, -S(O)a-,
; d 2
-S(O )pl p(r%?ral @ﬁﬁ’{{u %1'?1 tl?fe Mf(e u%u)f_coﬁﬁb?naﬁl?nsl t;q?rc?rié}evggr&%%]$ is

indepériiegtly hymadsg%h@k (G?ll- ESYilkylnDr phol in-4-yl, etc.),
pi perazinyl (e.g., piperazin- 30 1-yl, piperazin-2-yl,

), .and the like, 24V 06/ 078846
. l0°63ﬁkc§@§3df-%f§%é‘4%0—°el[s@3@%}v%Agwa\@s PR s SRpthersubgifeent

refer tb%ﬁ/ﬁ[csvetrs‘?oxﬁ A VRY e ahd et N WS Fbs&a&:%vpl?c KBOReroalkyl

atons are exclusively heteroatons and/ or héteroatom c
groupgrachgpesoatdiy sh edcupy the [positivrethet is attaphidto the fedyasier oltheide,

t i) . Or,, =S- .. .~S; -NR - - PH
molec?.l%( ﬁp&a{‘%&&ag{ﬂ é‘r_%g}zstcﬁclu%bt_lt’ are g:zt &Hﬂﬁ&t@,’cygﬁgrop%lecxﬁlq?g;tyls
such dsre@tlgblitagyl @.@dTbjclttitﬁitemﬁB cidftﬁfeﬂ@fs, suther §clepeltadyl ahd 5

[ ndependen}tll y oLr ogerl (CLl-CS) al kyl
cyclopentenyl; cyclohexyls such ascyc ohexanyl and cyclohexényl; and the like. Typical
heterocycloalkyl groups include, but are not limited to, tetrahydrofuranyl (e.g.,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, etc.), piperidinyl (e.g., piperidin-1-yl, piperidin-2-
yl, etc.), morpholinyl (e.g., morpholin-3-yl, morpholin-4-yl, etc.), piperazinyl (e.g., piperazin-

1-yl, piperazin-2-yl, etc.), and the like.
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[0065] "Parent Aromatic Ring Systent refers to an
unsaturated cyclic or polycyclic ring system having a
conjugated it electron syst em Specifically included
within the definition of "parent aromatic I‘In_lg
WA W06/78%4 ring systens in which one or nore ’Pﬁé”“mﬂ&“
rings are aromatic and one or nore of the rings are
sat urated or unsatur at ed, such as, for exanple, 10
[0064]t fd UQL & etcrog ANE Brild %Ql%{s tBQ?ﬂﬁie@Q id grl[é w 1cgrﬁéerr%atckbone
atoms aiertgclusyay @emroatvedstsie/or butroabmmpbu;bsl Miypedl dc@clic heteroatomic

aceant | ene, .acena hyl ene h nt hryl
brdse e B b e 2 BPGHLLE, Bon s Ou i Semel SO brokah- S©O)
NR’- fé(ggwt RRA the 1%%9519&@? @ﬁmﬁ&m@m&?m@@%h pigxal ene,
cené, s-I1ndacene an i ndene, napht hal ene,

mdepeﬂ;dtrﬂ]g@ryégogam:bﬁ(ﬂie@@ alkybct al ene, oval ene,
pent a- 2, 4- di ene, pentacene pent al ene, pentaphene

[OOGSE%{MM gﬁ{}ﬁ nan]_ltnlggten eg gﬁcélc or pblycychc ring

trﬁ@iv‘i SHnRpaRa A BBe systdnf. | mehl Riclubléd WARA LA BRARION of
e 1t e In?%g [00666] S}ENVIS)%E |t§)2Ifuor as part of

pareranmmep rigg bystén Uara fused fing systemsan mbfrdvoak enmorr af il ings are

o S5 SN YRR BTG 8L ELBRR,

fluorefl€ indd B ikdené HBeriadieVtralydronashthileiepge N TRbi€dNphieBMarématic ring
single ‘carbon atom of 20 a parent aromatic ring system

P
systenysipgludn, buaye nefrliijsd tofesagteylens, poeaprhiidene) soephagnthgylene,
u r C
snthrdE R PRlenE e i, AEATHECERRL MGRe REAARI hlE0e,
hexaphd:ney]makene cmﬂaomnemdﬁctane,nadmh,andaane;‘ﬂalpblme]nme, ohtaxene poveaphene,
exaﬁhene ?ﬁa(# ene, . as-indacene, i,ndacen i ndane

°°talcPfh8¥, 81°, Rt 12118 POt BFEAI N, P ?F&‘ﬁ’ée P feﬁ‘f’* na éie,
henaRhaing r};ﬁ‘een@ 641413408 SryrdiR NbyRhftRene, PAMeAR Ry dRAA ﬂﬂ[\ﬁm
phenal ene, phenanthrene pi cene, pl ei adene, 5 pyrene,

trlphemglmnwﬁlﬁbalewm%fénéket ri phenyl ene, trinaphthal ene,
and the like, as well as the various hydro isoners

[0066[ E’%@f@%& 1tJ§By ra?ﬁzﬁ{ %ﬁ%?@gps%ﬁgﬁ g?ert]'%rts E&[;ar i %Qwaﬂirng%lfr:gxrliaﬁc

hydroGpbmi drowp nghastytedmyﬂnbcrldﬁ chroceatphe (id., Caﬁﬂlﬁﬁl}&lntsff;dm 6to
0067] "Arylarvl" itself or as art of anot her

15 ca}g%@@ﬁh@%ﬂ? by @Fge Bvai. Jvsrogen it OR\ERTR 8 §18 ﬁa@Psawm of

a pare?i?:{rbl’ﬁ@l% ylé‘ﬁ‘:mr erpual ar?l‘c QR i EHOBR AR '['ﬁrfﬂ@@'f@ ,@roups

single car onatom30 a ring systemin which two or
derwqdrﬁroel hagamthiydenk, @pn@bﬂxyledam:@r@ananfﬁwlem apthoasens, ezulénag
25 WO PCT/,US2006/,001945
venae R RS Canrs, RGBS Iy oI e hiseae bR i b
as-mdﬁbﬂi‘fﬂ&f-mﬂﬁceﬁ@lﬁﬁﬂﬂb Jif@dne [ laPBthhlBC bit@dtae, defapBétR, b@slene Bedlene,
t he number of arent aronati c rlng systens i nvol ved.

pentaceps SRR ea%;neaﬁathnsﬂ&@ﬁ@w PisenlgRfe P %@Pthéerﬂé Rierne] Rleindeag
pyrent, Ciryramlﬁé}f%nﬂbhceﬁé 'txﬁ’ﬁlﬁﬁ %hﬂ@%?ﬁ&% p'a@%htapg#e

bi"phenyl - napht the ere nunoer _
vmouélwdmnscam@mﬂlerenf alin merfyrlr@rg]hbogtmm drearylFropes(€6- €di$) arjle

. with (g%m g%ﬁg%g)h %&cﬁlﬂ ép {:3 gxnemall) ary ary sO ( nI:leS f)h%%yle a.n% naphthyl

[0067] “Arylary]” by itself or as part of another substituent refers to a monovalent
hydrocarbon group derived by the removal of one hydrogen atom from a single carbon atom

of a ring system in which two or more identical or non-identical parent aromatic ring systems
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exanpl e, (C6-C15) arylaryl is an arylaryl group in

whi ch each aromatic ring conprises from 6 to 15

carbons, e.g., biphenyl, triphenyl, binaphthyl,

phenylnaphthyl etc. In sone enbodlnents each parent a
WPORIGT8846 i ng system of an arylaryl group is PCT/US2006/001945

i ndependently a (C6-Cl5) aromatic, nore preferably a

(C6-C10) aromatic. Specific exenplary arylaryl 10

.. t h whi h I f ot t. . .
e o BER B e R S Vi mhBle Gt g gions
is one l%Esl tﬁahﬁtﬂ& humbdrlﬁ)apﬁlﬁiﬁ)dromﬁtl’d risRsthb inveived. TOSES hrylary] groups
itself or as part of anaqther substituent

include, ép@r@nqtémawdé@ yiRhepyl, @wbwl phemirgaphing, hipghihydal

oA PEATRE 5. YRR hOURESr S5t 850 Bty

spemﬁé‘d)thel numbbﬂdeffef)to the @E{iﬁdirydtombcmnmrl‘sﬂrtg)ﬁlaph parenttabomaatiglringaidr

examp%ygq | maﬁpé argegl?gggxghge r}Pahe@ngWar gga ¢ Iﬁi%@rgllaqlig;s from -
i I I
o LGS %I%%EIIIG oy DA Rp] PRI EYPRL 3ol 22

embodpmertts, edchpanhawmaubsg sysemnt ofrapfagrlaryt groamisacdepkndenty Ky |

oup .in which ope t hydr ogen atons bonded to,a
cco-cE8) AsBars ol s pRRR AT S D RhTRAE S e aPotH o
groups! ificl i®ithae 84l which R T tiRMétenBireMBtic MXPéyERmsatyildahteyl, e.g.,

groups include, but are not 20 limted to, benzyl,

blPhenXLmrélﬁWleblh@hihyl)ﬁTlﬂaP@ﬂ'ﬂhéWyl et hen-1-yl, naphthyl met hyl,
2- napht hyl et han- 1-yl, 2-napht hyl et he- 1-yl ,

g SPGB g 1 e ks

two 1dasrmlnw1mkeat ammate mIsmInIsgmyLIad direztly kepethiay/by asidgle bond. TyplcaI

biaryl érro l a %:(Iﬁg%/ é\?tl %ﬁ%st 1]:%[}639:1%(, &%nylgggaphrtrqe)ﬂn;bsl t&a aa.n}c/l ﬂ?e h&

In som@leﬁ%ﬂﬂ'lhleﬁfs Rk K.%HM&IUC Rk §YsYen®f ard h’% @'I&a.%xﬁéﬂc rgfg@ L&Hoﬂe%yplcally
(Cl-C6) and 25 the aryl” noi et

(Cé- C&b@mnﬂatf@ riogh oflipadisuler exeaplary bamtgrougnbbnphems'l ( C7 (213)
e.g., the al kanyl, alkenyl or al kynyl noiety of the

ono R o et e R L T Ao

in whwhedmrcff t}te(.hyﬂrq:gaﬁ etoinsdondatto @ cibogateys typallpa taxdnmhozoyp
or nore car bon ato are each ind endentl y . repl aced
carbongtemp, if Frplasetrith an anyf grorRni YPIS apdt eyl sEupminchide, bt are not

limited @l GEHRAL 9 &Ygért%pp yl, I)bﬁb&yfl‘éthéh@f Zr V%;h%%‘g, O¥8846

het er oa fo groups'tfo repl ace 2
2-naphaFlétus2 1-¥ 6#Iﬁﬁmﬁﬁ15then-ﬂ almplnhnbmyin%-nhp’mmaphenymm- Biykand

. |imt N. NH, P S(Q), (0)2i Si, etc.
the 1Dt s 2R igt < isriedt e SHEEPRREIA 8K Yar ont
arylak&@tl eRDGT RyTRkcyBy] id Red S IhSdofiFembddaentsS B aryldIRg gPHplie (B7-C01)

ch one or nore of the rings are aromati ¢ and one or

arylaﬂ%re@ dhe tkanyh, |3H@§Y@félk3f§&1tf{!ﬁlatﬂé’é therarylalkzh green is dC 166 pnd
the aq@%:ro(l){gg s (B Qﬁgg eIn’ s%ﬁ‘fgﬁg%ﬁ?@(&ﬁbodﬁﬁ QIhIaI %@ﬁ%%ﬁ? fe7-813),

X ant
eg., tﬁemﬂiauﬂedkcnyl vhakyed moiety ofithoirytaigd grmp is (C1-C3) and the aryl

moiety is (C6-C10).

{0070} “Parent Heteroaromatic Ring System™ refers to a parent aromatic ring system in
which one or more carbon atoms are each independently reptaced with the same or different

heteroatoms or heteroatomic groups. Typical heteroatoms or heteroatomic groups to replace
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heteroaromatic ring systenf are those recogni zed rings
that include common substituents, such as, for
exanpl e, benzopyrone and 1-nethy|-1,2,3,4-tetrazo]e.
Specifically excluded fromthe definition of parent
h r matic ring systenf are benzene rin
\%@@ﬁﬂ@%& onaIkerge élycols such as cycllchCTH%mmwm”9”
pol yet hyl ene gl ycols. Typical parent heteroaronatic
ring 10 systens include, but are not limted to,

ﬂwcaﬁ%n Zodi oxolg&nB enz&%ngﬁngﬁi%ﬁ@ﬁﬁ%Pbesaﬁeﬂiﬁg®9éﬁn

ernzopyron
Spec1ﬁxa[1?! @ztcﬂuchd lvﬂl:h(ﬂ the d&:f'emlzcmt ofi “pmhtd;etdnmamatm mgﬂyetems” are fused
benzoxaxi ne, benzo benzoxazol i ne, carbaz

Fing SR BUTAARE OF MOGH A BS FHHSERRACC RICRISF ATe s re
saturalelfiofl 5 QhFated, RAAZA! fr ekd?t‘}jﬁ.l: BenzddtRhh MRnzdfitdR) chid

I sobenzof uran, 1sochronmene, 1soilndole, 1soindo ne
chromea@qmdo&ﬂ;hndohne |x3mh¢neaeztol Alsoum:dlx@zlmnh the dnﬁqnhbinyf ﬁ‘pzlreme 15

oxadi .azol e, oxazo erimdi ne henant hri din
heteroBfogisi FHE 511, A ok e P s i b IRRBe copmigpy gityttuents

such RUfot E‘@am y, %@&op?%ﬁ@ﬂd‘ﬁmeﬂ&[—@é@ RtenBYdld. SR ally excluded
pyr i |ne®fgr|m dine, pynole,” "pyrrolizine,

from e dnmwn panqmi hmrwemammmgﬂystzmﬁ @re pokenexaigs hised to cyclic
triazole

polyalsienFERESTs sich o8 st B retb Bpe 8o S Tiatial PR sgfb B i ing

syster®y 1n@l%d@®ﬁi ar@ ot iNitddas, &£HbEmE ] HeBtliddz6le Shehzis®xa2ole, benzodioxan,
nonoval ent_ 20 heteroaronatlcagroup haV|ng t he stated

benzodigrpler beagofurangbearenyoneebyyzothiagiaz en@ﬁ?ﬁh@@ e, feagpiriazpleom
benzoga%.g O 4nzrolx%_%le Pgrgﬁ%azggéén¥?rgaz§¥ oﬁ:-'k%fbo par gxﬁaﬁ‘ne % eomene

cmnohﬁt @ﬁ&amm&me ifidaB@le Syi@é1eThdolivp) iB@dliziR! RALYura8] OUPS
: i nclude, but are not |inited roups deri ved from
isochmggreneliseandolse Hetndplines tSP‘éUlﬂQiéﬁzllS@fb%i%&I igoxapdp 2@ pithyeigine,

oxas NS R B0 2 B AR ind SREARIANE pengppe, pivalioe,
pteridd@N@@k@7pyien, p?ﬁzhe@mzakobﬁldahﬁlmmamej p}mmldma,rﬂyamm e,

3-carbol i ne, omane, _.chronene, . cinnoline, fura
pyrmfwed g5l mﬁr?dl&@ﬁip% unelEne quneNdinentsrazolgy &I@émgf thiazole,

thopﬁeﬁ@tfﬁ%?é Whdthenel 2QGHY @RENE, i soindole, isoindoline,
I'soqui nol’'i ne, 1sothiazole, isoxazole, naphthyridine,
oxadi azol e, oxazole, perimdine, phenanthridine,

[0071p HEptaroatyl® by nse)f thepatofmoﬂqghmbamtamt mefers (b emodovaéent

ey P g R BE) B YE 401 YL AL DSibere” means

from §¥ NPAR 4tHAs) &vaml: kdhfovabibH de hiydioBéh ateiifRax @kinfle atom of
tetrazol e, thiadiazole, thiazole t hirophene, . tri azol e,

a parea@hmtwéaf@maaﬁans sisten. KEypicabheieropry heronprenelde, Sutarppeirignited
| fler g e 0 6
to, sy PRSI e Deri Bl el sl R BAIABRAE benzadiaxale,
benzodiran, ])én:mplyhme di[éﬂit&ﬂll&dlﬁ)ﬂﬂ@{ [benastHidroks; Béhzowiahee E}:Elnzoxazme
e arvyl n ul arl referre 00721
bemoxﬁﬁ%g X PZOE\E? g?‘g qﬁq iz abq ‘%/152%1]1‘0'%“ %ﬂgafme: erodine:Hen.
imida%!@ﬁhaag%nﬁld&ﬁflﬁ&amEOinéohzm”% nggf‘éuaﬁ fé@&ﬁ’&ﬁ&ﬁafsb&flole

group derived by the renoval "o rogen atom from
isoindwline, isoquinoline, isothiazole, isoxazole, naphthyridine, oxadiazole, oxazole,

perimidine, phenanthridine, phenanthroline, phenazine, phthalazine, pteridine, purine, pyran,
pyrazine, pyrazole, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolizine, quinazoline,
quinoline, quinolizine, quinoxaline, tetrazole, thiadiazole, thiazole, thiophene, triazole,

xanthene, and the like, as well as the various hydro isomers thereof. In preferred
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5P’ carg%atﬁﬂs 1§ ToplpGed Wi

S single atomof a ring systemin which two or nore

i dentical or non-identical parent heteroaromatic ring

systens are joined directly together by a single bond,

where the nunber of such direct ring junctions is one

wbeass&/égan t he nunmber of parent het er oar omat | RCWUSIHO6/001945
systens involved. Typical heteroaryl-heteroaryl groups
include but are not limted to bipyridyl
ripyr.i dyI pyri dyl purinyl, purinyl, etc. Were the

embodwemaﬁs@ﬁh dreteiRagtheratipds @éé&.nﬁ%@redll@tqrwlﬂmﬁbér@ menlgred o

onpri sing each parent
hetero i) ep% {cu B}lg% Bl L

romatic'ring systens. For exanple, 5-15
menbered heteroaryl-heteroaryl is a

(0072] Kéteterqray vl etére trmyt dayritsklf gr et dfranothércsnbse gt pﬁerssmta

mono 4 BB R e pig e o e B Ahg1 onedpregh a8pgom o
single ST FRRFsterR FEWHRATES br ;ﬂSFe%é?ﬁEﬂ'Bﬂhb&-xdehﬁ&l PUBAEM | S
i ndependently a 5-15 nenbered heteroaromatic, nore

heteroarylpafecamg/syate@s 106 jniad direcdy tezether by v aingledond wispebe fingber

of suctRFPHEE Yoo OGS s Ik et LSRR e Bont ok iRe '
system@ fi@/olv@@ N Tiysiad] hele@R A3 IheteBiaba tged 1.?@ in¢lude B0t bfeset fim@ed @S
anot her substituent ers to a

bxpmt@éﬂ!émgaw IPYH & ByEwh\pipusngh, ptCh Nhengythe pempereaf iy arp eneaified,
the nmgﬁér [0 %tr{)uﬁ'lbgf Sgt&ﬂéé %ﬂ@l Lgtegag%arg'lt &% 1 daYonttd %}hgef

single plca groups I nc
systembuFommmpm; 5-Il|5 lmdnﬁﬂrddmetﬁ@rﬂl-m;emmlyll isa hetpmanynyétproaryl group

nol i , and the like. In so od nts, the
in whiltheh B BRI T Y B ORPRSS 1) PGS 6
blpyndwttﬁfnﬁﬁfy?@% ITg s&h@&ﬁbodﬁl@ﬁs te)ﬁ @dthe@r&fbﬁ%@ﬁ@%ﬁstem is

het er oaromati c rings. teroar} | alkyl
independandllyfa ot> mempered hmroanmaherm@cl b@qatlueﬁtl()rretrebeged o an

f th
heterofiias SRof exrBOR Bl RS R ik g SR A
of the %ﬁr@xﬂﬁi@féfba@dm@iﬂc ring syfehagedanitd a heteroaryl group.
ere specific alkyl noieties are intended, the

nenclature heteroarylalkanyl heteroarylakenyl and/ or

[0073]h‘§M&®4 YBRN T asgpart pf @goth ¢rrFUEs§wnéw%ar0rpents t he
hctero ﬁét%@flbglj E%}na\gﬁétl&% 1H§r{tﬁa16p t B ﬁro t1c gﬂng Jste ome

er oary any
directlptogethyr bf a sihgle betid rDgigal bibkigtoatyd g{o@pim&'ﬁl)ie chluk yre naﬂ(ﬂnitehﬁo,

nb d.h | . .
bipyrii P S ireb iR D ladPre REGodDB o b PP EsiG
ring S)P @Hsle&?—@ @%Q%%éﬁ hekfb%rdﬁ%féﬁﬁ%g H&E k}%kcall? 54 0@11&1?’0ered

nbered heteroarylal kyl, e.g., [ kanyl, al kenyl or
hﬁmoabkyhyhnghnlety s (Cl- C3) al kyl and t he heteroaryl
nniety is a 5-10 nenbered heteroaryl. [00751 "Hal o en"

[0074]0‘[%1 %@ﬁlal@)’ l;L}hFess oﬁeiaé—%& agigthgxas{ug%t&u&n@pe?érp r?or %noac%%lié:raélfyl
group &hwvhich pndsfth®hgdrogenacons twnféDib@lcartoh atmltﬁyctallyb)teri[ﬂlﬁai of
o A el e A A eler Sty sroup. “Where Spoerie alloyl Mbiches e
intended, the nomenclature heteroarylalkanyl, heteroarylakenyl and/or heteroarylalkynyl is
used. In some embodiments, the heteroarylalkyl group is a 6-21 membered heteroarylalkyl,
e.g., the alkanyl, alkenyl or alkynyl moiety of the heteroarylalkyl is (C1-C6) alkyl and the

heteroaryl moiety is a 5-15-membered heteroaryl. In some specific exemplary embodiments,
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one or nore of the hydrogen atons is replaced with a

hal ogen. Thus, the term"haloalkyl" is neant to

i ncl ude nonohal oal kyl s, di hal oal kyls, trihal oal kyl s,

etc. up to perhal oal kyls. For exanple, the expression
wO(2006107883% hal oal kyl " includes fluoronethyl, PCT/US2006/001945

di fl uoronethyl, difluoronethyl, 1-fluoroethyl,

1,1- dlfluoroethyl 1, 2-di fl uor oet hyl

O SRR RSB o VL A O Y

- moiety3¥{d1- @Walk)h%il ﬁ{e%eﬁ:%m M ¥ety L4510 Hnehm@rearhﬁtel:&rﬁr eate

addi ti onal recognlzed substltuent gr oups.
exanpl es, "al kyl oxy" or "al koxy" refers to a group of
(0075}t M@m bl “Halotyy thenaﬂelm eirspert of atadhey sukstifuegh ouipss agferwise
and | kyl ami ne" refers to a group
stated, 5&% tﬂgluf)%) ?rIHP Fﬁarﬂﬁoﬁnd ere 15 each R' is
i ndependently an al kyl. As another exanple,

[0076] ™ PRlgaddyk 0syitsedior aﬂs’r’drﬁﬁahofthamabstmﬂ@f s tcoantallgyl (gl:u‘meIﬁ which
the fornmula - OR" wher e is a hal oal kyl . 007

one or mofk the hrdéasen afigiesis gepdaged Wlthé&lﬁbﬁelh Hyecne Fe@a Q?lefdbylo#s
t

meant (0GR mafANRNL RO AR, bR HOER MAIRIRL. soF

exampithe eaptmsﬁmr“(Ctéﬁ]) adledkyll’ irkludeeflsammethyl, diffubsmettiyl,

R N o SR T S
pmﬂu&ﬂahﬂpgglfled group or radical include, but are not
limted to -R60, halo, -O-M, =0, -OR70, -SR70, -SIC,

=S, -NRBOR80, =NR70, —N-CR7O tri hal onet hyl, -CF3,
[0077]- 'El;m abomﬂ@ﬁneggmups may inciydp preﬁp@s andfqg suffig) mmmommorﬂy

usa i G LIS A S s TP A o3 Rk M,

' “alkyloxp¢ O (ﬂRE@) (6P @) a groGp OF fRE @omﬁdas)(j??@“alkﬂétbﬁz@}dﬁ-’r@to a group

,25 C(C»CR?O C(S)CR? .
of the f@@ga gard o @nNRg@quz o agreyprofdhe foppylayMRER”, where

each K”%g%?&si@%%g w%%@%) @lmlkoxy or “haloalkyloxy”

refers o MG @) HRFOMMIRZOE 3) GRZOR > MRYRGANRSORS0
- NR70C(NR70) R70 and - NR70C( NR70) NRBOR80, where R6 is

007 S5 9 L A SOt L0 0L B o o

more rgme ah kivins off Ble@p&afiod rhsdl%wééblaldﬁeben@ﬁ@ome i's
2006/078846 P 2006/ 001945 mdependentlgllf
or

anothmymlmgémﬁrthme ferahﬁﬁerﬂs Qubssitiendsp §nu%me1nygmpﬁ WE

tegnatiy ken_t h,the
subsi R Bkt op Gl i 14 B Thec PP IR ol
mclud@ fbu?axmﬂbl&bﬂdi tocR@l m@,t-emal:mLomﬁl ®R7?Ia3/1\ﬁp=t=$ ONRFW
ude from 1 4 of the sane or different addition

R, g thalome st t &b 1o DRG @@H@K&N@zm%@%ﬁ(@ zRﬁ"
S R M AROHOR, S ATRR
P(oxgm"’e)@tbéa PERK. (0R5° , C(OIR( %ecgsaRanccml YRE - acwmry
ORI Q8R! A ENTRARM2 R GHBRS | 900)RY - SERTRRS 2
-OC(0)OM", -OC(O)YOR™, -OC(S)OR™, -NR™C(O)R™, -NR"°C(S)R™, -NR"C(0)O'M*,
NR”’C(0)OR™, -NR”°C(S)OR™, NR’C(O)NR**R®’, NR’CANR"™R”’ and
-NR7°C(NR7°)NR3°R8°, where R% is selected from the group consisting of alkyl, cycloalkyl,

heteroalkyl, cycloheteroalkyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl; each R” s
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di val ent counterion selected from Cat+, Mt+, and Bat +.
As specific exanples, -NR6OR8D is neant to include
-NH2, -NIHal kyl, N-pyrrolidinyl and N norpholinyl.
[0079] Simlarly, substituent groups useful for

W6 2984/478%#6i ng for hydrogens on unsaturated 1BCEHHPIHHH001945
atons in the specified group or radical include, but

are not limted to, -R60, haI o, -0" M, -OR70, -SR70,

indepenfgy BB R coch & SRAGEPTUEYTD. R AlgegTihey o ks,

taken fo ﬁQ)w%{Wth h%&gt&ﬁ]% whrc% )@Wlﬁed fB’&nQ)t 66} éf YhRmbered
(O (OR70)O, "-P(O (OR70) ( OR

cyclol@eg)a@d)w@(chﬁ@)ymp@onﬂl@(l@)l e|\from .1 @( &)p E@amc@sy@'mt additional

heteroat%(s )@I}Iﬁ%?ﬁom C( NR7 ;g’t%:\ésc&%wggd %%Bntbr ion
with a pOBR A 8/ fr ex S}i0e Miarge INRpLALNEY SBEQed from K, Na',

e FRR70Q( S) OR70 o NRBCREO, - NR7OC( NR70) R71 - and
NR )NFmid;(l Nvayq\ﬁeMngm wnév @m@cﬂ vatens couRdnoanter ppamilea as

.dlvaleﬁﬁcgﬁﬁtg%?rl s)éleq fil 'fﬂ) Ca 88@ {1 8% l‘g)as{ I‘%ygﬁgﬁggr 52 es o[{]ﬁakso 18

, use t1 ng s”on
meantné txfcmgemHgt-NHBaLkﬁ m@:tyﬁbkixﬁhﬂ)ahd ahstospheliofet er oal Kyl
groups include, but are not limted to, R60 OW 20
net h

[0079] @ula:lm% s7tl,%¢§21t goyﬂsg&%@%o ()I&tl%rglf&]yalygroge W@ua’ted

arboni ra are 2 o, -
carbo %%)@(r?tﬁ@ 83 & @)gﬁf?ﬁ) / Oc%(n@(%%%@ C(nE’{lQMtéa C% -)(RM Ralo, -0

M, -QR o PR”, 10y ORRERY, Siipivuethyl, -CFs, -CN, -OCN, -SCN, -NO, -NO;, -Nj,

-swwwé%s@ﬁ% LR o

-p Q 70 70 70 70 T\ 70
T RO, SR, G
-C(O)OM%GQ ‘?)@) F@@P@B p 8 F@@ﬁadNBn Qﬁ@Ras

1 th

-OCERE BB, SO ARER L WER ORI R °E§<?ﬁ’@rﬁ32§;, R

NR”@:(@)@M*,sp@E?le(oade%?s Nps’Em(ﬁgoklﬁ emwwm}\mﬁ‘&z* BNA é:(NR MR
t 2006/ 078846

and @c@@?@g b@*ﬁg%’l’rgﬁgre ‘?ﬁd@iﬁ @fq BPGRoEldefigsdr s to

a group of atons that, when attached to a reactive

[0080[ S isstihR A ro@sOstRer! Mmieﬁﬂ%ﬁub%g fb?ﬁt#i@gc% o:Pﬁl@PéEéH
he reactivity of the functional group yp

I Ca
atomspn betel@ahkmlgengrcwphermyalbﬂ gsseups dndluds| lyutramméulﬂaé tcdeli

R e M pe B S oY L B SRR ssonone

S(O)m’f’ eost@ @fseommh Osgayaoa’mwn(ﬂﬁm; "B(OFOR™0 M,
999, Jahn Qangd Harrisgn et at,
‘P(O)@Tfrp)éﬂ .amce?)RSyn@m. CC@B{:\&BC KRS, -CIOOR",1- 8,

Fd24 9 g |
C<°>§%o?f§a@ﬁﬂ* R BRI, - RS RRCT L8LygroT N0
NR™C60WR/A, - @(S')IR, NRPC(@)@Fd&cER;’/WC(S)mﬂ%,yNRWC(O)NRSOR“

NR"OE?[G@(]SI?M Usf _fhﬂf’lﬁlé(&Ném)ﬁﬁloﬁso \wtrh%rret R@,Lﬁﬂ,)%@ cP Ielm%:e a(s prevmu)sl’y

defined.

[0081] Substituent groups from the above lists useful for substituting other groups or atoms
specified as "substituted" will be apparent to those of skill in the art.
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trimethylsilyl ("TM5"), 2-trinmethylsilyl-ethanesul fonyl
("TES"), trityl and substituted trityl 10 groups,
al I yl oxycarbonyl, 9-fl uorenyl nmet hyl oxycar bonyl
»§" FI\/DC_&Q@, nitro- veratryl oxycarbonyl ("NVOC') and the
QRUSOES esent at i ve hydroxyl protecting gr ol§3/US2006/001945
i nclude, but are not limted to, those where the
hydr oxyl group |s ei ther acylated or al kyI ated such as
bgnz 1 and trjt et hers, £33 tll al k et hers,
[0082{ d rS te@eE, of pioms thay %’ﬁmﬂa hediip p geaclvey. |
functigh4p g%gm P Ex% Rh18 RSk, éﬁgceadr |pYéve§tttH§fe?et1\&t§ QB Rhetioh group.
Re erstoarre er of mTly of cell
Typicslllbr fa@uﬂecmng gmlupexmytﬂaatletimt}sremtoh@ #Halepodiduoing the course of a

i nj ng.th fi

synthdsio Erap B Al pritecmsepionms ¢af BE BRI Gre i RikaProgtsats ns

Groupin @r%&)ﬁ@ Cﬁén?zsthy pe Equ'99@>§aﬁptW1ep Res iz Ny e88 MaBrison ef al.,
(" 'gA, ‘the 'FceR binds | gE and the FcxR

Complindias Of@@rherrgwgqmcrmﬂ@daNOﬁSarln& 9971ntﬂ dlsgniiey & Sons, NY

S e e eI e
trifludrédcs§1, bahdyt e k&Kl carbbisy] ECHAR rébm@u@kyéa@lﬂﬁltyl (“BW )

alter nat [ ve I A receptors (for a recent reviews
trime ksl (F EME @thW%ﬂeqﬂlanwdfsnyl (‘ﬁ?ﬁﬁj’) R ang Wﬁﬁﬁé‘led trityl
I lec d
group%‘%‘él?&%ﬁ%.@?“%%@. g O B e

veratqummyla:airﬂidngl CEEMOC aand ti piker Rq&hdematﬁrdnbycﬁmaﬂ?prutmhgl gesps
ha.chain and the FCR ga honpdi at. be

inclucin SulGr RIS o fhope pRSEA T AR hEBB AR cH il o7 Sy ated

such ﬁ%ﬁiﬂ' aﬁtﬂ\g’ltﬂtéﬁﬁ&hﬁ’sr WtiphLTkyPbthel ﬁﬁﬁ%dr@é@ﬁ?ﬂetﬁ&@ tHgIR sﬂyl

i ncl'udes two types, desi gnat €d cRr and
etherS((aIgs honhPES gravpe3ind aftglefliers.s a hi gh affinity
receptor (binds |gEWIth an affinity of about 101M')

[0083gaﬁé:ﬂece%ﬂ)r %?Fté? toC %ﬁgrﬁgt%r of f}h g&%g? PP és)e@:l.#ll’f geerL(Hlﬁcel}I&a%aé Igfnds
the FPRBHEE5QOttaaieg th niaalfe lRanstant o 6f & RdiRiidgRblid. Each Fara
chaj n honodi ner di scussed 30 above. The FceRIl is a lo

recepief pinds mpposbubips haspesd Se Pent FRFBRBII el cukerpi \ thegR”
: 00194-, | hocyt es,
bmd&%@ ﬁﬁ%gﬁ%zlgg%]lgﬁ%ﬁétﬁlgﬁgﬁ Uﬁgg ccRII corrp%/ingegcg =

singl e polypeptide chain and does not include the
[0084g Jitmerd cacth il shiochodisrtke pol froOB6lg rdteptor oivRlvied m épthelied ankpert of

tga il BR T R b Retid) b . e R Abb et

two afténde. Igﬁqe/o%btokss(f& ahleé}lﬁt @fvfewueb Mon&nroe@ Rt & WikteN 9803,

G with an a found on nast,

Aﬂﬂubgé‘b éﬁmUHOln@iY@Wélele@%hC%@m rBﬁH’I chl é(%PWéﬁﬁﬁ jon peutrophils,
cosini3P bt Do PRABRREY dlnifl B 1P BRE 8013 TR TRIR es

one alphacimimmet thé BcR) gamma dabmbdﬁnnkr that b&kmmdnwloﬁmﬂf (I’Imfl) in the
Fc cRI . .
cytoplasmic domain and phosphorylates Syk kinase.

[0085] The FceR family includes two types, designated FceRI and FeeRIT (also known as
CD23). FeeRl is a high affinity receptor (binds IgE with an affinity of about 10'"°M'} found
on mast, basophil and eosinophil cells that anchors monomeric IgE to the cell surface. The
FceRI possesses one alpha chain, one beta chain and the gamma chain homodimer discussed

above. The FceRII is a low affinity receptor expressed on mononuclear phagocytes, B
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[0087] The FcyRII is a low affinity receptor expressed
on neutrophils, nonocytes, 10 eosinophils, platelets
and B | ynphocytes. The FcyRIl includes one al pha chain,
‘@Fd does not include the gamma chai n honodi ner

SWHABEY above. [00881 The FC7RIIT is a | owPEAfUSAIOEA)01945
(binds 1g@ with an affinity of 5x 105ML) expressed on
NK, eosinophil, macrophage, neutrophil and mast cells.

It conprises ong al pha_chain and the anma homodi ner.
lymphogyies gotiyorbils rad Plﬁe@m Thadcety pamprisesa ?@é‘e o3RRI g and
does ﬁﬁdgﬁﬂ@%hevgaﬂmg&g&%ﬁg% fat the subunit structure and

ndi ng properties o ese various Fc receptors, as
wel | as the cell types expressing them are not
[0086¢ dirp FetRefagnilyghcludes theed typeb, designateh Feekldialse knevoes GRS y

flects th re - of -t he- anding . th
Ferifl ipigre  GiD B oM diedisobr as y D sh e pRTieel 87 By
receplod gﬁﬂ:{%' I%Gl &it@i&ﬁ@ﬁﬁﬁ%' 0? 10 Y BRindd @ mast Ay, @badnuclelds,
2001, | SBN 0-8153-3642-x, |qure 9.30 at pp. 371), and
neutrgpdiil pessinpphil, deediiie and phagecyte pelisithay anghors nosgeessic g6 te the cell

kh ad rac r_signal i c ade

suctach! TP S UM o AR Crafh SRTECHR L e SR Bopggygiears
and F¢dR3. Recept or - Medi at ed Deer anul ati on" or "Fc

Recept or -1 nduced Degranul ation" refers to

degranul ation that proceeds via,an Fc receptor signal
10087) (3 SR fscriow SSTesRIK PsprEsed B@nfatfag@f  OPREISf an

. . 3 r n 1- n

eosm&@gié%??%&%_and %ﬁyﬁﬁg&%}ﬂes. TR RAVAEHRAE AP Bl and Bdes not

i at ed anul ation” refers to “degranulation
includetih¢ gamme elerdrs horhedimbedifapsed@beyst or si gnal transduction
cascade initiated by crosslinking of FccR -bound IgE.

r inkin he.induced by_.an. | gk- ific
(ooss] e FEART 5 BRI (BRI REN SRR At R B S FORE  elrassegn
NK, ed8inbpHiQ madfobhdpetheutrbphin@sitmanedier t33 o2 QR6 A1PRS Ekén and th
l PCI‘I'/ILJJSlgOC%/ Oé:;f)%g%u haso hinll cel | s, trﬁl\g@f:cle ?i gnal i%ng )

gammachomadinershard gy ForRdelbedh andfey8d nay be broken into two

stages: upstream and downstream The upstream stage

[oosdl Rk S sahd w@%ie.fdgﬁiz@ Era?ﬁﬁ_srm hthetuRGHH 'Birfa{dggfroﬂeﬁ’tlies f

t
alciumion no i"zation. The downstream sta iI'ncl udes
these gatioistfinreaptorsyabweli zsathe osll typek exptespnpthemsas ndosungtietedpm

ey R B DR A LA i
these E&E{)t@é T s e thnaLeO oty aneddhine @Eﬁﬁﬁﬁﬂl‘éﬂth &IPRQL g

_tha ectrvely inhibr't upstream FcyRl - medi at ed _
Editiate daraway sltdl oRdacf0, ESBN R 4I58-36ha, Figertidrat op. X7k arE EROt

: ignal i.ng.cascade upstyream.of the point at LC

el B MR SRl CR PSRN re Bl ing eate et sgn o

regulﬂé@a&ﬁihegﬁﬂdmmmﬂ&dhe&ﬁi.E‘Ct ively inhibit upstream
FcyRI - nedi at ed degranul ati on i nhibit degranul ati on of

05 e B S D S SR SRS, G 1R e
referb deARNbrABR Hrock8d4GH ASF@Rceptor signal transduction cascade initiated
by crosslinking of an Fc¢ receptor.

[0091] “IgE-Induced Degranulation” or “FceRI-Mediated Degranulation” refers to

degranulation that proceeds via the IgE receptor signal transduction cascade initiated by
crosslinking of FceR1-bound IgE. The crosslinking may be induced by an IgE-specific

allergen or other multivalent binding agent, such as an anti-IgE antibody. In mast and/or
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anti -1 gE anti body) but do not appreciably inhibit

degranul ation of cells that are activated or

stinmul ated with degranul ating agents that bypass the

FccRI signaling pathway, such as, for exanple the
wEabEi0assé onophor es i ononyci n and A23187. [ QCRAYUS2006/001945

"1 gG I nduced Degr anul ati on" or "FcyRl - Medi at ed

Degranul ation" refers to 15 degranul ation that

roceeds. vi nal trans uction ,cas
basoptfliFfs Gty eierBlog ok HEBo PETRI Loty BT RRgno two
stages: CJp@ﬁ&irrh Md RSmIRYar eTH %1 &y, ﬁﬂclh«%@aﬁﬁﬁﬂieﬁir@cesses that
| ergen or anot her nultlvale bi ndi ng agent, such as

occur palﬁr ﬁmaicaur@ GrgnotiihzagieenThedavnseam stag&@clume:ak@ymon

N I e

degranmauoxh@a)bm lkEdhyi Pt aloR g t1RFTER 1@ digted i2aal msddc&am:aame.
downstream 20 Simlar to F cER -nmedi at ed

Compayady pfLrelse ity iInbibHpeiFan FosBi-mediatedidegranylatiopachiorinhibit that
. i i : f
prio{ S 830 iy SRS PO AP RGBT o
mobilizatidn cseielduck t hﬁell-ﬁas&i&ﬁsaas,&amoum LiiF:) BB1ei$1vtllyamh1b1t upstream
sel ectively in am Fgy nmedi at ed

FeeRI- %%@H@F%‘ﬁ%ﬁlqwﬂ%@ aiomie %f%ﬁ%lf asppst or Ragenilee!ls
that aré%‘izat@& opﬁﬁrﬁﬂﬁéd wﬁﬁlzull %Ef %}S&ﬁ@%ﬁer@&{ dMALERE Yent (such as an

stinmulated wth an fic allergen or b1 hdi ng

anti-lgB goithodysous o ast a:rpmmbly- inyGit degramdationet cglls thata@mtitvatecbout

simui .5 AR g e ot et BRY e R Rl R o

exampleltBé cdRiRaIondpheeFYbBhy&h RBARIB7PAt hway, such as, for
exanpl e the "cal cium i onophores i onorTyC| n and A23187.

[0093] Ionophore | nduced_Degranul_ation” or_ °
Mciiced bga lnDegMJ;M%é&%@u&aa refers to

0092 “LglGalady
o 14285 . ] a5 g B o e

CI um
crosshnlong)pfhyﬁl-bormtd la&, The prossdmkpigenam tenodnced by en Ig&R8E8ific

33 WO 006/ 0 PCT/ US2006/ 00194
allergepiop auother gm{ﬂws ARy Su grésé 3&%@8@13%%’ Like
the Fce_(IQBé ga I?%sm&he SRhf8Mnd m;g,sﬂ @clIsMﬁ@lsdyW sﬂghﬂﬁ%%aﬁﬁ@é AsSRMs
in hema

and ot her opoetic cel SyK ki nase
to degriamd htimheghiclvmay be b@ﬁsrumtcsm smqumgez Q@Hzam dudrddwnstream.

t hat nd t hor t.ed n tor
Simila} (YYSERY Hofh el Bt lyich SRy B Rl R B Bl FeoR
mediated deif@iulatidAdcttups@éa Nﬁﬂm@ &ﬁmwn&mfo@rcl@n [RMthEbiitioh xe
structure and function o Syk ki nase see Sada et al.

induced oy cellzbases) fﬁéqyérﬁon{wewayat 1§eotI:Lf?17 nigBy upgwamdicyRl-medinied
degranﬁfangl%uﬁntgp& anul ﬁgéélcﬁgg @Sst%} beﬁé&?h& égl s tha?méﬁﬂfﬁcﬁor

een ex enS|v as an ector
stimul#ted efth an IgCB@R)nf&l e@lafglen ngbx(n':ﬁug agent @uiclabs an aﬁﬁQ@G aftiprdgor

k | f
Srgmef hubiib g anpe RO GRTR foebrtulasb ebralls HinFerorug pstimulared
with déﬁﬁﬁﬂétﬂi@tagﬁﬁ ﬁmaésm@m 4 Jlfn? PathWAYNQAELES PSr@kSmple the

such as Ca2+ nobi'lization an ogen-activated protein
calciugjigppphores ionomycin and A23187.

[0093] “Ionophore-Induced Degranulation” or “Tonophore-Mediated Degranulation” refers to

degranulation of a cell, such as a mast or basophil cell, that occurs upon exposure to a

calcium 10nophore such as, for example, ionomycin or A23187.
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(MAPK) cascades and degranul ati on. Syk kinase al so
plays a critical role in integrin signaling in
neutrophils (see, e.g., Mcsai et al. 2002, Imunity
16: 547-558). [0095] As used herein, Syk kinase includes
WO 098846 om any species of animal, includi nBCBUE200G943
limted to, honpsapi ens, siman, bovine, porcine,
rodent, etc., recogni zed as belonging to 15 the Syk
fam. ly. Specifically.inclu are isofor lice
0094, AR inas B Bt A8 2R B Shs Bt o ronEBpled Fjeen
protei®§Ed4ire Ikitths@ Bepr bR iREBIEs]ls hAE ofhBE Hb@la@déiogﬁéﬁw.eﬂﬂeﬁinﬁe
such Syk kinases are well known and avail abl e from

includeENBANRSn SIS SEH-hPBoleg APPIL) domairiintndere gt igd tali f f er ent

phosphi PR TR o kPR s nc hABS B P8 9T ke £ ek
domaigiahd+9 648 9l adrhair K680 rel iedSHHETHc 496 8 mated oG ylkinhse see

50302581gbl BC011399. 1 JBCOll? 9[ 15030258], which are
Sada ¢t fe.i0B briaBghem(dpkydy 30:1 E-68Qnves alsp duowT etai PPN

. ] . )
im0 M 3001 S5 10808, 083 tocrof
B-cellhecegion B PR cdk@tating (Butrmeareeals 200, anpriah 3k ldsase isdsosdrivioal for
.Structure to that.qQf Syk. As a consequence of this.
tyr05 34 PGNP QG TLiTE ProSesphiR LSS IO Fgvats IFng

from igftnunowketors Hubh §5Ca*" BloBil X RMCHE thitoRen-G@vAleY Potein kinase
phosphoryl ati on of substrates phosphoryl ated by Syk.

(MAPKhgascades apd fi¢gripwmiagiopr Sxk kinasd alshalays a chti®y) kolerimintegrin
. signal .transduction,cascad I~Ne. Whi C y K mmcs
signalfppdf Botio BRI O b o MG LA Pl Ll B3 oy cucn

Syk mimcs and Syk m mc-dependent signaling cascades
[0095]MAY uted hesii)ISak ihaseaincludds kmsés feoth afiy dpatieDoft Biinalnintinding but
.many of the praodrugs descriped herein. 34 WD .
not liniigide.CPEmatP I PSTIINGS BRIt RYEWE, ARG AfC. esaenissd anbrionging to

[ | i I : j r -an
o S R o R SR Pl AR L Elap s
both nesusatiylcesurohg subinabyiadel e Parmizing asi grpknaeg ofash Setle kinases are

~include t FcaRl .F c'Rl, FcyRII and.
well Knfig 5 ol S P U B e b sy o dine
differddlt $8REAS of BIRASSkKihO 54 Kb HERPA HEM® ANKaCessioAABN| Y
associated with 5 the nonanaphyl acti c hypersensitivity
15([496899] and

gil213663R1rePA_(0GA3E7-2 gil4PpBROIamb|Z 23640 S

s sGERRE N GO PESh BER L i bl gl 7 °
refere@®l. | - medi at ed i mmune response to one or nore
i mmunogeni ¢ substances of endogenous and/ or exogenous

10096f5kBlsd ars ARG TG BRSPS 1D YISE D s ey
have 45?5% ggg bggigg%lﬁ Egg&fﬁﬁﬁ%}é diMiiioin Hled BREhLORT strferdre 1@iat of
Syk. As a consequence of this structural similarity, such kinases, referred to herein as “Syk
mimics,” are expected to. catalyze phosphorylation of substrates phosphory.lated by Syk.
Thus, it will be appreciated that such Syk mimics, signal transduction cascades in which such
Syk mimics play a role, and biological responses effected by such Syk mimics and Syk
mimic-dependent signaling cascades may be regulated, and in particular inhibited, with many

of the prodrugs described herein.
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[0099] As described in the Sunmary, the instant
di scl osure provides prodrugs of biologically active
2, 4- pyrim di nedi am ne conpounds, such as the various
rim di nedi am ne conpounds descri bed i . )
wgﬁﬁq"’(‘%’g‘t‘? on Serial No. 10/355,543 filed Janurgeréjng},ﬁmm“s
2003 15 (US2004/0029902A1), international application
Serial No. PCTIUS03/03022 filed January 31, 2003 (WD
(00971924083 L AL nt o 13in B PRALIAGE R, 555l bl &%dlﬂc%ééésc&%% which
f ury ) , Internatio ['1cation
Syk kifSse phays Nole. Rﬂﬂ'd-ﬁﬁﬁlﬁigmaﬁﬁleg Vﬂ)@l@@&f@d%&@e)m sighhlBg cascades

inctuc{ BT Bobloofd. Beet BRICHRLTRBrar RpR ke Sor i al

No. PCTI US2004/24716 ( ), the disclosures 20 of which

_ [0098]3%%61&%@ D RhR réTers & mom/dlgeaﬁe@rvﬂﬁaﬁm E6RRAbHYasRkiatddesth

ég i nedi am ne ounds are of partlcular
the nomam;éw fic hH@f&Ch%@elt)Cerﬁ@Qﬁ pe Hin L b (Hugngfor dape B¢

hypcrs[g%it reactlg'n E'L%Lg facflgsi'gs%ﬂ%§ a %gns\g@enc ac¥ t§ écpg‘ gm N d

Pnase- i'gnal’t ng cascades. e pr odrugs

humor@leme;oabdwmemﬂe& fematCispuakd 160n2 oA mPw itindiogerde arbstagices of
npounds in which one or nore of the avail able

endogwphﬁrdipr@m&eaewry HienARtoyr IR dipeaserREk et inguishedfrom

ciscas BB I 00 Blas Pl AP LR o) BbePllRcy

reacndnlne Sunmary section, and as will be discussed in nore
detail, below, the nature of the progroup can vary,
and wi Il depend upon anong ot her factors, the desired

V@#ner ,@{)I b|dl | t(é Jle prodrug, its |ntended node of

i Ni arr o shgrPartt s |ntended nmechani smor site of
bol.,i m 0 Jdhe act m din )

(0099 7K: SR 2 S BE b Gatin GRS ATG TGS ofpicdegically

active E@f-pﬁh&ﬂﬂﬁﬂbcﬁaminé cb@golriesuch @sCtﬁN%rﬁﬁis thiyrmafme@mﬁin@

active 2, rimdinedi am ne und 1, bel ow),
compaagd dgperdied VIS aerisangsertabNer | LS P S Tagbisi 3L 2003

(USZOEOI{) oun%ﬁgfruc ureg%tobpﬁ fog?% %06? oun%fﬂ%ﬁgﬁl\mﬁ%}g

31,2003 @N@gﬁrﬂ&@ﬁ 1SN RS eribd Wb, HO/GOME2 Dfile B ZON20030VE
( ompoung A dtional abphcatan Sexal Mo BoT/Gs03/24087 (Wo2004/014382),
U.S. application Serial No. 10/903,263 filed July 30, 2004 (US2005/0234049), and

international application Senal No. PCT/US2004/24716 ( ___), the disclosures

of which are incorporated herein by reference. Prodrugs of these 2,4-pyrimidinediamine

~ compounds are of particular interest, as these compounds inhibit upstream Fc receptor

signaling cascades as well as Syk kinase and Syk kinase-dependent signaling cascades. The
prodrugs generally include such active 2,4-pyrimidinediamine compounds in which one or
more of the available primary or secondary amine groups is masked with a progroup R” that
metabolizes in vivo by to yield the active 2,4 pyrimidinediamine drug. As also discussed in
the Summary section, and as will be discussed in more detail, below, the nature of the
progroup can vary, and will depend upon, among other factors, the desired water solubility of
the prodrug, its intended mode of administration and/or its intended mechanism or site of

metabolism to the active 2,4-pyrimidinediamine compound.
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HO- P=O OH [0101] This prodrug Conmpound 4 al so

exhi bits superior bioavailability conpared to the 5

correspondi ng active drug Conmpound 1 when admni ni stered

orally to test animals. In fact, unlike the drug )
WEAHMWURH® 1, absorption of the prodrug Conpouffel/4S3006/494}45

dependent upon fornulation. In pharnmacokinetics

studies carried out in rats, the prodrug Conpound 4 was

saorbed eqgual| Ll fK | utd ons_ ( i PEG 400
orooiG Bt SEAR vesh eymel R 28l gl S Bpmbietuye are
(CompRaidl &1t o) pexdhitsits ivastiyauperipe hater Bolaiifisubies)fortflatt €agnot
i ntending to be bound 10 by any particul ar theory of
phospl@&eﬁ»ra#r.us%@mpoqné 4pksloied that the inproved oral
bi oavailability of the prodrug Conpound 4, as well as

its formul ati on-indepe bsorption, is -

I e%s%ﬁ%]nﬂ part, to itsw wat er - sol ubi | H)l]l‘ﬁ?lh
expected that other active 2,4 pyrim dinedi am ne
conmpounds that ha Sj. Mz /,Iy Llow.wat er sol ubilities,
afgmpewtel or al  bi oavai | ailkit i, will  exhl-Bipg/mli mi| ar
i ncreases in waté&¥ %oNuli ITt§} anderal bioavail abili {y
when fornul ated as 15 phosphate prodrugs. [0102]

Conversely, the correspondi ng Ehosphate ester prodrug

of active drug OO-TE)@: Z W0 e expected to have

I r - sol ubg=j /ﬁé;* tive Conpg

cg%%{ﬁﬁﬂif Thus, it\,s pecged t hat phospha g%éster
prodrugs of activeup4 pyri m di nedi am ne conpounds .
that have | ower watefpdsolubility than the correspondi ng
active 2,4 20 pyrim di nedi anmi ne conpounds w || be

especially useful in applications and fornul ati ons
ere low water-sqlyubiljty is desirable, such as
IOIOImﬁawoéfqgﬁnwaéﬂéﬁ?0ﬁzsfaﬁva%ﬁqp%qrﬁnwalla%illﬁh &papaTErthio thy
corresMAdRIEORL 0 838 € oREhAMdSP QA& %ﬁﬂéred[&glgf’%) ﬁ%%ﬁﬁﬂa&% Rk,

_active 2,4-pyrinidinedi amne conpound IS expectéd
unlikette dreg €ompotirdimabsomptinm dtliegmodrsg Pomgouyist isantiddpandent upon

rtigular as, phosphate pr.odrugs, .includes 2 4 :

fommnufih0. iRt PSS ARER PR o SRR Caprogng des

absorbéd 4quaitlky il g1 66 8i6ri3 €e. FDPEGY00 Solatiofsiad khrdbbk BektBylcellulose
unsubstituted nitrogen-containing heteroaryl ring of

solutiqngpandgomiders (prckedimiaed gelatin caplesr Whie gefdhtending to be bound
i | f . . > ) .
by anf PERQEAIRRE) ¥t Her§OF, B BhGe ipFUETERVEY B SRAALY of
the pr&lred Cpmpehindgls acaell kyied foceulpicgindeRaddnt alisorptior, i dud)at Bast in
of the non-ar ﬁ.{mlt ic ring nitrogen of .the heteroaryl .
part, t rtﬁﬁl,gh?rwéatmp Bltpgl s Gpectehibaiotherggtivend Hpramidingdipaine
compéé{ﬁliﬂh\ét hdvB girﬂ\iﬁa@ 14 QARR sAhR &S aﬂd}?ence oral bioav_aila%llitées, will

~2,4-pyrimdinediam ne nolety and/or any availa
exhibihpimilegmareases mswater tohbilgybed oralibnevadthihiyhdwntforniigeds

phospHellté {)1%%1%%5.

[0102] Conversely, the corresponding phosphate ester prodrug of active drug Compound 1

It 2R

would be expected to have lower water-solubility than the active Compound 1 compound.
Thus, it is expected that phosphate ester prodrugs of active 2,4-pyrimidinediamine
compounds that-have lower water-solubility than the corresponding active 2,4-
pyrimidinediamine compounds will be especially useful in applications and formulations
where low water-solubility is desirable, such as formulations adapted for delivery via

inhalation.
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10 atom of the 2,4-pyrimdinediam ne noiety. [0104] In
one illustrative enbodi nent, the prodrugs are conpounds
accordi ng to structural formula (1): R7 R sYxZ-N Rs
NZ NN 01 P22 03 including salts, soI vat e
Wi%/’(??%‘l"’é%“'and N- oxi des thereof, wherein: Y i8¢ E’E?’QE@@@“
fromCH2, NR24, 0, S, S(0) and S(0)2; 15 Z' and Z2 are
each, independently of one another, selected from CH

_[oms]?;}ges‘{}%sfs ¢ Féﬁlv\%z?t eiligtedib A Me! ce%m%?ﬁg' S lgysh is%QE%&é&iiatHbéneﬁt from

one or nore o sane rent
formulRBorgasqupdmgd, andin pastchbahkgtosphptd podiupy iwhidlss 2Hut ed with
. Qne.or, nore i f.ferent. R8 groups,. .
pyrin g giaminey b BBk Byt §SUBEtof e def-rhidpre oy GEHE
the sane or different R8 groups, 3-8 nenbered Y
cycl oheteroal kyl optionally substituted with o e jg
substifRA Br QhsubiRute@ARro én—&inﬁzﬁﬁh%ﬁétex@%ygﬁﬂyé?ﬁthe fdhufald) &t

opt |onaIIy substitut ed one or nore of the same Or
where @'t Zeart RS, pdepepdentlyiodogé anmhen',anlatﬂegr fromysil iandiNedd W 1sh

S o LR S S

at: on®BELAR ofBE Aofhronfi€ic %ﬁ?ﬁlﬁb@erﬁl JftieS iRRdrodRl (Ot N2-IRBrokeh of
sel ected from hal o, oro, cyano, nitro, trlhalorrethyl

the 2 ”ammnﬁmedmnaﬂneumlmﬁlhw-m%qn@mpﬁb@ ad-myriorifirediamive R
moietf a7 ob b Me MBS o TR L syl Bl BBl e o Pl

atom ofithid 2, dperididinmiianind mblkey. same 37 WO 2006/ 078846
PCT/ US2006/ 001945 or different R or Rb, -B(OR)2,
[0104} B(MNR iIR)sZative(dahtdHimdnY, the frodirubd #re Bompo@rdé &4d}dind¥0, structural
-S-(CH2)m Rb, -0-CHRRb, -O CR(Rp)2, -O(Cl-IR'mRb, -0-
formutacﬂ%z) m CH (CH2) nRb] Rb, - S- (CHR) m Rb,
-C(O NH (CH2) m Rb, C(O)NH-(CHR)mRb, -0-(CH2) m
C(0) NH (CH2) m Rb, ONH (CH2)m Rb, 5
-0-(CHR) m O)NH- R) m C(0) NH- (CHR) m Rb,
- NH ( CH2) m Rb, (FBH2) nRb] ,
- N[ (CH2) nRb] 2, -NHP@ft ; mRER, -NHC(0)-(CH2)m
CHRt Rt and -NH (CH2) m C( O) - (CH2)'m Rb;
including salts, solvates, hydrates and N-oxides thereof, wherein:

Y is selected from CH,, NR*, 0, S, S(O) and S(O)s;
Z' and Z? are each, independently of one another, selected from CH and N;

R? is selected from lower alkyl optionally substituted with one or more of the
same or different R® groups, lower cycloalkyl optionally substituted with one or more of the
same or different R® groups, cyclohexyl optionally substituted with one or more of the same
or different R® groups, 3-8 membered cycloheteroalkyl optionally substituted with one or
more of the same or different R® groups, (C6-C14) aryl optionally substituted with one or
more of the same or different R® groups, phenyl optionally substituted with one or more of
the same or different R® groups and 5-15 membered heteroaryl optioﬁally substituted with
one or more of the same or different R? groups;

'R’ is selected from halo, fluoro, cyano, nitro, trihalomethyl and
trifluoromethyl,

R? is selected from R®, R®, R® substituted with one or more, for example, from

one to four, of the same or different R" or Rb, -OR?® substituted with one or more of the same
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R17 is selected from hydrogen, hal ogen, fluoro, |ower
al kyl and nethyl or, alternatively, RL7 may be taken
together with R18 to forman oxo (=0) group or,
together with 10 the carbon atomto which the

WA 8HBYS a spirocycle containing from3 to ‘?C%QWBQWPO”‘“
atons; R18 is selected from hydrogen, halogen, fluoro,

| ower al kyl and rret hyl or alternatively, R18 may be
or dlff%r% he?‘gehpﬁﬁn)f ’he car g’rﬁwﬂbgfb\/\ﬂﬁ gﬁ‘fh&&gﬁz PRO
S (c}g),,t n?; he%t:lfgaﬂrémo l@e&(ﬂ" amm:HRh;,,m Q- c(ﬁlﬁfg?)mt@HR(lZI;Ia)lr,,R?]Rb )
ONns; is selecte en, |ower alkyl, an
S(C%?nl’ig‘l ~GFOINE- fcetflﬁraﬁ% &@)ﬁ%@ﬁﬂ% y be taken toget her
t Qb t th ith
O (CPMI%"' @é%{K@H%)S[%@ ﬁ‘)(%ﬁ %ﬁ are” atiacggg Zr "
-0- (CH]&‘T);@W}NH (CHRE)RRY, riy(GHRDR-S(QINH-(CERBR aﬂ*&MCHﬂam{"J s

GRS ARG il TS QAR TRt Reo 10

NH-J(O}- (@ﬂ{] PHRYREQd GIPUEHDL,-C(DSORL- e, WRPh the carbon
atom whi ch they are attached, a spi rocycl e
cont auch el Farel picdu lwdvogcarfbmelatfblﬁm loxger ebkyhar meshyl or,

pgndent .y of th 3. el ected
altcmqtlgg\]g aln}(ambeXalieB\}\%greﬁ'g F{g 8 Sf n%%?)boh(g §|grou¥ Q%f%er with
the caib¥£ hioa tKWfﬁdH‘tﬁéy a.ré @ﬁac‘ﬁw)a ng Udyclembﬁtﬁﬁim ﬁ@ﬁ 3G 6)0arb0n atoms;
arylal kyl, benzy ered .het eroa

, k
memberkd issplerish éqoar MF%}H: hajagemHBIora Jawer Aﬁwbertdamthxhor

yi
st 9EORPH Bl IR o ekl BEP00 St o gt i
the cafhod Gtomewtydriectheyetre madavhyd,al skirbcycRrosaingvorm S ta 7saibbabloms;

Pl ool e FEARPct Som SRrosERpiowengiRlL, SR o DGBACeloRY,
may be {alen fo er YR -t SENm an I& OS\E% UN‘?Q ethBwith He@fBon atom

E6) 2RSS0 20R S ONRR L&) IR T GO R
to whlcm(eg))@m‘ttack@( qumr;{{cl? QB 2NROR, 3‘ toQ(c@pr ata@isy) OR,

(0 R, I B BNt B,
may be Qﬁé NBewath R%NB@% zh{%xgg-o FNEE?Q& gefRer withie(cadthbn Bom
to whu:% mca@)a]ttam R Spuop qqp;gll}m £ Npmp3 to rp@rbon@@qqp:@),] NR R

38 WO h

710 8RR TEGEBL T R, AP0 0ol o a8 o

lower gyabeatkya iy cldhexod,, (CAlG D nﬁﬂ@ﬂ@lalkylldﬂﬁ C V) alyl, ﬂh&ﬂﬂ?@l%@l@
t he sane gltr en atom are taken tqQgether wt

arylely B g2 RS G A b R TRER Eralgheterdalky], mOipholiny,
plprﬂ?%l%{ gg‘gBﬁb%lKW pl%éﬂ(ﬁﬁ)tlef-{ QR Eb¥Rk SR eroARHIARNIRL 11

ohe or  nore of  the same or different addltl onal
membhret detomaniendird 6wirindierdd heteyoaogslkplnal | y be substit ut ed

\émaﬁrg gpe h B8 TP etablfe %rrou%)&?dﬂrgen%cntiy seincgala%rom SO%R“ (Hl (E%e
haloalkyléxy, =S, -SR*, =NR®, =NOR®, -NR°R®, halogen, -CFs, -CN, -NC, -OCN, -SCN,
2NO, -NO,, =Ny, N3, -S(O)R?, -5(O)R?, -S(0),0R”, -S(ONR°R’, -S(0);NR°R®, -OS(O)R",
-0S(O)R?, -OS(0)0R?, -0S(0)NRR, -C(O)R?, -C(O)OR?, -C(O)NR'RE, -CNHINRR®,
-CNR*NRR®, -C(NOH)R®, -CANOH)NR‘R’, -OC(O)R?, -OC(0)OR?, -OC(O)NRR®,
-OC(NH)NR'R, -OC(NR")NRR’, -[NHC(O)].R", - [NR*C(0)},R’, -[NHC(0)},OR",
-[NR®C(0)],OR?, -[NHC(O)],NRR®, -[NR*C(O)],NR°R?, -[NHC(NH)],NR°R® and
-[INR*C(NR*)].NR°R";
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different R groups; R21 R22 and R23 are each,

i ndependently of one another, selected from hydrogen

and a progroup RP; R24 is selected from hydrogen Iovver

al kyl and progroup RP; 10 each mis, |ndependen }/
WORBI6WTHdS s, an integer from1l to 3; and eachPGI/¥¥Y oesborgas

|ndependently of the others, an integer fromO to 3,

with the proviso that at | east one of R21, R22, R23

and [ I . '

ner oi renfS (6RO BT of BBk, BIANG REELbIUARHE B A
, or, Bivernatlvaly( the twRRi hoid22 tathd sk Sneagén dtemraestekin tepdthe with that

hydr ogen or a ogroup, RP, Al so 4 15 represents
mﬁogwa% m 3 |ta§éiaeraw§;1 cyabhatefﬂaﬁgfzdﬁtw FrHigel meye
Optlonﬂ[ﬂgElH@eSorfé%ﬁl nl i€ lbiutH@ sdneSor G entBB4iRHRL rh@ﬂéFbat&nY%nBE’uhch

progroups, three RP progroups, or even nore
may omimgibohqcmlbstdutpémlthrmgse or mnreptor exanagple, tiven Dmleemrfomryome jame or
diff {1@, whet her the R2 substituent includes any RP
tHereg Ws. In sone enbodinments, it is preferred that

t he er?d RAY$addes G el agigl ﬂtﬁb&id@mlyﬁéﬁn& Rn®Béd seddttedrfrdabie

prodrugs of structural fornula (1), include only one RP
hydroggn gnpa prieT¥o R’ i nt endi ng to be bound 20 by any theory

of Opeﬂm S%Ct Jl%ramshyg li?]wer a@gﬁ a}lc{' Iﬁ)a%ngur]i)e Pent RP

gr oups i N pro ¢ PRETE RP progroup
may nmehébelid, elepéndentlyf a’rm&méra,temmegb"rcﬁb“mlgso 3:nediudi ng a
single RP  progroup woul d avoi d such differential

met abSRFIEN 8 wé@neeéentw of H@c,qth% ap et frem 0 1913, with Shfrrrggse

that at%gﬂfng'of‘ﬁ“t RESRPUGH R rrpgg%uﬁgs( I') that include a

single progrolp RP are c according to
structural formula (la): R17 (la) R9~RS RZ R20 N ZH
[0105|Nnrhe-prafrugodesoiifenddiereing'and & pasticntar enithe pordr@s2f stiRutal 0,

formuig ) KR B R B Rert Shes P PRt 2 RIPERUTRG POV 20

represéihy dﬁ’geﬂoﬁ%WBﬂilkymﬁ la We&ro . BRugiBeIp®drug® callnclude a single
2006/ 078846 PCT/ US2006/ 001945 [01061 TﬂEJ%I dentity of &

proawpnpforﬂ RGBS, BiFesde MrograuRsher §YeR oIy PreEHPhAgpending,
in part)6H Bk Fﬂe'nﬁ Nty ar&ir%e'tt&% Ef?tsuﬁéﬁ%?e% ﬁmuaésoa‘ﬂy‘i?%r%g}@# | {a

hydro under e con I ons o use t
some eanlhodmentsz ,1t4s e feirei chan é@ipasdrigs desoribed hekein| hndlaiiaa.ﬂtleﬁl&ﬂtﬂlh y

oS R A BB BB S S B o
by any theory of operatlon, it is possible that the different R groups in prodrugs including
more than one R” progroup may metabolize at different rates. Prodrugs including a single R°
progroup would avoid such differential metabolic kinetics. A specific embodiment of
prodrugs according to structural formula (I) that include a single progroup RF are compounds

according to structural formula (Ia):

| E:Zi/ I\)\ .R?

R20 ".J

wherein Y! is selected from CH;, NR“ 0, S, S(0) and S(O),; and 2%, R?, RS R,
R", ng, R2°, R* and RF are as previously defined, with the proviso tha_t R® does not include

any R” groups.
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O OF\ O ONNNNNOW HHO HOP=O 5 CH

nmet abolizes in vivo to the correspondi ng active

2, 4- pyri m di nedi am ne conmpound ( Conpound 1),

|IIustrated below O Ol %F O ONNNNNOW H
WO PPOP/O7884) \Whi l e not intending to be bound byCayz006/001345

particul ar theory operation, it is believed that 10

this prodrug met abol i zes to active Conpound 1 via the

res n dr oxynet h Ian1 te nedi ate . .
o106f fh GERTY Bt PN e R P ol B e o
cnncamftﬂ@@eemeﬁrhylhadnhaﬁt BP9 dindérahK Eidtiohd oDese Ui SleRith€@active

under ghym ol ogi cal conditions and various pH ranges

2, A-pynimidiaedipmine §o@penngz &t hag regeniy be@nws@quddh#@mhl@MB and
t hi
conta]}uélgé) F@dg "m‘&r\éﬁ]tgq ?gbgrﬁ%qg st(?“i%\etﬁ %%fr%gld?ngs It ﬁat i ncl ude

hydr oxyl "prot ectl ng" groups that gan be metabolized in
vivo, for examn| &,by th% acidic onq% sdons of the
stomach and/ or resen e digestive
tract or other S, an JU\tl s or fluids with
the body, to Wel tHe Ry dridxy Net hyl dM'de int er medi at e
il lustrated above~y 't kewi se netabolize to the
active 2,4 pyr|2k9| |an1ne drug. 40 WD 2006/ 078846
PCT/ US2006/ 0019 g;h 09] Moreover, it is expected that
the amino and thio al ogs of this hydroxynethyl am ne
internediate, will be simlarly unstable at

metaua.hyesl iplg it coppotdignatiant, 4 gysimidiyetiahiyie eompondvo  to
ve 2,4- Byrl ndi endi am ne drug. Accordi ngl y it

(ComP%‘lﬂéﬂidhvé%Fﬁ@étbé “ hat the
OMe
| I\I
07 NTNT N \N/I\N OMe
H H H

[01.07] While not intending to be bound by any particular theory operation, it is believed that
this prodrug metabolizes to active Compound 1 via the corresponding hydroxymethylamine

intermediate illustrated below:

OMe
i
07 N NT N \NJ\N OMe
H H
OH

[0108] Such hydroxymethylamine compound are known to be unstable under physiological
conditions and various pH ranges where they hydrolyze in vive to yield formaldehyde and the
active drug substance. Based on this observation, it is believed that prodrugs that include
hydroxyl “protecting”™ groups that can be metabolized i» vivo, for example by the acidic
conditions of the stomach and/or by-enzymes present in the digestive tract or other organs
and/or tissues or fluids with the body, to yield the hydroxymethylamine intermediate

illustrated above will likewise metabolize to the active 2,4 pyrimidinediamine drug.
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correspondi ng am no and thi o conpounds, as well as
conpounds in which the a- amno and 5 a-thio groups are
masked with "protecting" groups that are renoved under
\J)hysi ol ogical conditions of use to yield the a-am no
A6 R0 0 groups, will |ikewi se make suit abPEl/US2006/001945
prodrugs. [0110] Thus, in some embodinents, the ;
progroup(s) RP in the prodrugs of structural formul ae

v e L UL

mtermbdﬁdﬂ’e 0gIrbe sy, unst@blOn RphysioldgidaORnditioné G)INRER hydrolyze in vivo
R optionally substituted (Cl-C20) alkyl,
to the e@ye ééogw@%md@g%eaqlmw Acepginghyalt Fw%?qti%%fdhe

COITBSérglé ng%grgn%ﬁ{&’thﬁl c%%/ﬁ:p %Eisﬂ e@%éll%%l) E{i{ Whidh 82 Bamo and

et eroar wher e e
a-thio igruokp p erg deazkddywitk “grinectotgh grcmps that @e lrcﬂnb\fed mmidnpﬁyn@eglpa]

condi§S RSt Vs B Rpneig oI oo LIS YT

prod gteroaryl and 15 heteroaryl al kyl; Ais selected from
, S and NR50, where R50 is selected fromRd and

Ollﬂ%ﬁdso s%%ﬁn P%&@B]%lé{ﬁ’ghggk gt’o%gg? E\b th ﬁlg?ﬁoﬁdﬁg t%?%tgghlr%g'tfggnulae

(1) and @a)vm& ofithé ftﬁmuauézm‘t Ae}kﬂa shhefe@ach R is mnéq)chdnnt[y of the other,

select G A Ay g B0 L0t OTHR > e b L QR 0h%; ggrtﬁpo?ﬁly
substlﬂﬁ'te‘ﬁl (@180} DLGr f@ldCﬁ@?erfﬂfo%éﬂlq@foﬁlgﬁalfy%ﬁﬂﬁﬁlnﬁed @d

where Rd and A" are previously defined. As nent ned
arylalipd and optepaibyosmpstimidd 630 rsmhmdh@dromhaﬂm awh@tp)eaamﬁ 6] a)

indepegdeatBl it AferS o et B MG alfa i Srirdle o Ry o
(for e;&nﬂ:rl@ﬁl:[eﬁ?ﬂ cglélaﬁﬂh}a NarABIkYT Y& examBlkblazyT)) BeteReRRAAE M DY

group metabolizes to yield internediate

heterogpybaliey]; A crgRetedfiam Q, hand KTt whee R angeleded Hemdapadd
cycloemgyn dJ °£1teﬁ%%ﬁ0§l§ qF]taﬂé( {og?%ﬁlj éléky}gdﬁfchttlm?Rmdng'ﬁ) together w1th

trons o /or by enzynes esent
mtrogtmaoﬁju tg aﬂﬁdh\tﬁeyt erraa:ttacbm;l Fom 4 thessue seven- n%nhmregiamg afd Rhe a

body. | ndeed, n. be selected taq
group Mr&%ﬂ hey i A 1?% ﬁ?r TE? ?@%‘twﬂf ﬂf yredpuieldgyntermpdiate

. group%%ﬁ'{)ﬁnmw %ﬁeréﬁeaﬁdsaay@% Iy&q&%u} Dginds! al &eﬁnotngd

ions foun e stonac Prodrugs designe
abovectammoandhaisiroctival formula B asd Gapinhwiich thh&® gotupy are 2f the formula

-CRdfgééfg%“g%t%%Sﬁsﬂmif‘%}n% PR Bl RSt 2 A b dsedegi e
ortt} ol Fhduai ek ﬁ@&%&a&i@%é&i@%&é‘%
CRden&Jwglnegcr&EE@maa e ck&s@é‘ﬁ? f6t &ampteo hydr@l'yﬁs LBGer the acidic

I ntermedi ate group of formula -CR H” Progroups
condifi¢nslof tierstpndchkeagos by enpabice pn:semrm &hb dlgeztmqgramrandlov ¢sques or

organ¥ bttethg H%(f' 1 Ivg%eg 0[9%9 { gp@eﬁ:% 9[9(? anraé‘[gﬁloillze gtl'lac}g1 Cu\l/\é site

Iate grou p ROV,
wfthnﬁﬂhc sdyH oz eRdifbple) GlianylebtBistadd ¢ledved ahdve e, acidid mﬂhﬁmfound in

the -stqsplél L%tgﬁhdgégss degi,rlle)c/ll t(t:; Elleg\%t crlllg&lscall}(? ?r} t%g %tomtacrzllll tcc))eﬂ?é aegt]ﬁre 2,4~
pyrimidinediamine can employ progroups including such esters. Alternatively, the progroups
may be designed to metabolize in the presence of enzymes such as esterases, amidases,
lipolases, phosphatases including ATPases and kinase etc., to yield the intermediate group of

formula ~-CRRY-A-H. Progroups including linkages capable of metabolizing i vivo to yield
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thlocarbonates car bamat es, thiocarbanates, ureas,

t hi our eas, carboxam' des, etc. In sone instances, a
"precursor” group that is oxidized by oxidative enzynes
such as, for exanple, 5 cytochrone P450 of the liver
woaom/onssu@bol | zabl e group, can be sel ect ed. IRETIUBROPHEI4S
identity of the R3 group can also be selected so as to
impart the prodrug with desirable characteristics. For

exanpl e, lipophilic groups can be used to decrease
such amamermedmt gnoup ateywedlicholnclarsiing lnde; by mai o8 exsarplbrodnoéd to
imital o FRRC YRS, R et o i s Shbtates,

t}uoca%iiﬁlat&ls Sctafbahllaféﬁl tRRBarBAn A0 BleRE thiokBR, F3bdHAmIdes Hic. Clkome
al so be designed to i art the(grodrug Wi th ot her

instangespp EPrEPWEr” g1peh thas is Oﬁtﬂizeébamm tive ¢ngpnesy/BIgh pader ayxample,
eytochBEHSO8 ERIS! Al Sl TR YR LRASRARLATR O At

Sstina <ot ption ‘on agalns f ast

' a rel eas ssue eIe ve
o112 Fhe Yl 5&5&&%@%{1 3o BE Releqlet sy BRAAFL G pBae Wien
desua‘b&r&l@fabféﬁstﬁ:@ePbrféxﬁmbfeafﬁﬁnﬁﬂfcegEéij s @4:Cbe 136@UPgechARARAter Of

nparting prodrugs wth'these characterlstlcs are

solubm andkkwdmlul@rmow eardlafslcspd @edcreasswaéeraﬁbbélw i In this way,
2004 4710, 3
prodfi PR Bt iPaea Sl ned®E Brach Bl e PRed bl =
groupAah al3b b AesigE it® iSpaBtBRS dehe SHfh dikd ph'd’pei'tft@Ss@c}i &f & %ﬁ:ﬁﬁ;ﬂc
can be wutilized in the prodrugs descr.i bed her ei n.
imprqved papive iR AbFRIBANERRIGvedRENsROTS MEdated dntestigshabserption,

protcct&%glnst fg ?e'ta@gﬂ'& SW rel éﬁgﬁ%éﬁ[u'gs ;4 Gt @elg&ﬁc ﬁ&a\%@? Péﬂ%lve

are Selected so as art t rugs wth

ennclhn@ﬁuaﬂai@bhdsud:syta:@ﬁng bmxfng:emsgmiﬂemg etta Gg@Ips ngpable of imparting
r n a specifi enbodl Rr groups are
prodeli B B SRS S DGR GLRT HESRT G for SHATDIE in
Ettmay@f &'at. sgdoub;r hvtddy chétam 7t {ie2 3904204y bR REs e f dhtkh is
pyri m di nedi am ne drug. Thus, in sone enbodi nents, the
incorpratgd by, p?sferam@ éél efthevhrious grotprdescritiedyn thessaeferaneseteh be

the het or_group to which they are bonded,
uullzé&@%@%@ SS“ Eﬁ%:ﬂeﬁeﬁér acter. Such hydrophilic groups

n be ch d or ar [ H t
01131 3F sorse SRRMERFRE Rohse E@eﬁqﬂh ?faré@ﬁﬁup%@ménd SRR,
wher§ﬁ1|e?@ BRApE £1QRLIBMEH QRN (PR RO BlodMgs w@%%sl}édtb@&vbﬁmrty,

al kyl , optlonally substltuted ower heteroa kyl,
cleavegst dndfeakdrgetipgipsapiettiss.ebh 4 Pagific cmpodivakhie R’ gp:tumaralselycted to
bst uted lLower het er tional
impa 55pdre Sitn O LB S B e g 388 ¥ et 5- 10
pyrimTBiREE A the AL ITORE, Yth sorfdérhbiidhbnts, Skt drbupsaek deeéte€oh that
aryl al kyl and optlonally substituted 6-18 menbered
they, frkiee fagathor with he hetprratamprgraupio viigh they piedadnd, are hydrophilic

in ch??rHQ&I ISUrR asrgﬁﬁ‘ ic %/r%[] s c4h 9€ 'cP{ar ISl:l‘al% éé‘ﬁ”aé i9 wWell%nB%h in the

one e Ny | present uents are,
art. AngpepiEindratplys, tfe R geoupnmanbe selenddeane ttiydimg;em amond]éf i ned

boye. 42 WD 2006/ 078 PCT/ ys 2006/

subs gy Eover b RO ER SYJ SHROb P Ry OB ed Byeer
cyclchyTepRorally seRE@Id 16Wer)helkdtycloalkyl, optionally substituted (C6-C10)
aryl, optionally substituted 5-10 membered heteroaryl, optionally substituted (C7-C18)

arylalkyl and optionally substituted 6-18 membered heteroarylalkyl. The nature of any
present substituents can vary widely, as is known in the art. In some embodiments any

present substituents are, independently of one another, selected from R®, defined above.
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of the fornmula -CRdRd-A-R3, where R3 is selected from
-(CH2)1 Rb, -C(OR -C(O-(CH2)1 Rb, -C(O O W and
-C(OO(CH)i-Rb, where X, Ra, Ro and Rd are as
previously defined, and i is an integer ranging fromO
woaoBHn7@peci fic, non-limting, exanples 5 ofP(EXEHYIHPIPIS
wat er-sol ubility increasing progroups include by the
way of exanple and not limtation, hydrophilic groups -

such as al kyl, arylk, arylalkyl, or cycl oheteroald[yl
(0114 Mg p}@c@wmstmdmﬂnédhwmmmeondhe pusdaige b f malm(B@n or (la) are

cofhol 4aC 3aci,d ho r
Ofthe?‘) "gé()l%% f X%re anlsas?%leﬁeaaﬁgmd&ﬁgﬁ Iﬁus(?@ﬁa poI yol, a
—C(OF@G}BZD.TRba-G(m)OERahﬁd -@I0J O CHYR-RE r\nmry X RF, R an8 &' tre a0
[01151 One inportant class of gr oups i ncl udes

previgushigtediaprh anthar ap FHesH FOgIngHIsh f E%we@ I5: norrbmﬂfgaggnales
lhnitati%&%hi%imﬁ Eigciif %MP}'%%E%S my)psl:llﬁgl f;ibloheteﬁéfkﬁ:upas%m
Substtwtﬁiwg Og%grgePgrgé PR Wﬁ%%@%ﬁ'ﬂ%%@?ﬁeﬂ%ﬁ] ordus i 2
sulfoi(:‘i%%ié%?%drt At ﬁﬁn& QUBTa Bl pvolﬁﬁI bttt U @R e %&eﬁa}'} Shline

aryl and ‘subst’itut'ed or 15 unsubs
salt. (C7-C20) aryl al kyl. 10116] Wil e not intending to be
bound by any theory of operation, it is believed that

[0113 Ui impbos bateefpoegraipsinndudes p@lgmmps tHRPcamedin aphosphate group,

fo ri’aﬁ@%é CAPREBRPHETE AP PLBIAT 4 S heOpRBA s Where

dis HB&’&Tne@ bk Qh@ iRl m@gg%ﬂgu%nﬁoneﬁ tb‘%ety{ncﬁﬁy pbkal mespemﬁc

phosphat ases are abundant 1 n the di Ive tract of
embddumaﬁsacmh ospindtrendaatly af thie nﬁxcﬁsosmqb@rﬁwp SydRPganh aubsttated or

b I d I h
wsub e IRV E . ST B PSR R BLAG RG BIRRERERER o ©
unsudteseh@yecTai@ilrging prodrugs intended for oral

adm ni stration. Specific exanples of

[OllﬂhWﬁH’J@ét@nt&QﬁﬁgadorHe MPuR] BRSO SdtdidR) 1€1sfb@ﬁe‘}é§ hat Ehch

prodrugs intended for oral adm nistration include,
phospirate- mtammgrpnog@upsoRp apt eupbstoatestfhebdth alkalize and acid phosphatase

enzyigbdfeaithg 6 GOt bl HOb i B8 o Fhyl Rod BRI bt Yoe.

As aluﬁlﬁiéﬁ;ﬁbép‘hblféﬁ'@ ateoabRfdant oty digedive &’ﬁ&tanlf}iuﬁﬁﬁkoﬁhcﬁg Scdttaining
such_phosphat e- cont ai ni ng praogroups include ut are

progiqups R thiticaq be gleavedyipthg pP{S@C@gﬁ}&(alarmphosphatases are particularly

su1taBlﬁ%%u@aﬁg%&%tﬁ%gco%l(rzéng}}gh:é@régso#gzgped %or oral adnfnmstratlon

Specifitrexmnplts of phosphateeconfainingipregeaps R‘éknﬂabledorarst irsirodrupd | |
eC| t hat 0 gs i ncl u phos hat nt ai ni ng
inteng {9 %fﬁ'b‘é“sﬁﬁlcg“&ﬂglﬂ% §eﬁﬁrwwgt i oz REe AT of

(R UEDJP'(@}(D@M i‘ﬁnwhlélﬁealaﬂ RS E&hﬁ‘lﬁaﬁﬁéerﬁlryeof tigh o?lﬁéfr!; *aa&&e'd from
ir oughout 't he bod y. For exanpl-e, exenplary prodru

hydrqg@ napubistivated lpeven alkagyl V@(Q@ﬂ@ﬂ@ﬁ@@d@ems of such phosphate-

contdh I%Ié B'I%E%Ql%? ﬁgl%lg,db%t are not limited to, ~CH,-O-P(O)(OH); and

-CH,CH,-0-P(O)(OH);.

of ex

oﬁh

[0117] Although phosphate-containing prodrugs suitable for oral administration are of
interest, skilled artisans will appreciate that prodrugs including phosphate-containing
progroups R? can be administered via other routes of administration, as phosphatases are

distributed throughout the body. For example, exemplary prodrug Compound 4 has been
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- phosph@asepate 4

found to netabolize to the active drug Compound 1 in in

vitro experinents carried out with rat plasma, as well

as wWth rat hepatic and intestinal mcrosonal
reparations, indicating that phosphatases are al so

“8?%@@%@&ﬁn pl asma. Thus, the only requi r emenPCT/SIA¢01945

the particul ar phosphate contai ning progroup R".

sel ected shoul d be renovabl e under the conditions of 5

T A b S

rat plabma PR QARG KethGAMHepatit dAG uﬁléﬁdﬁl@ﬁrosﬁrﬂ@l@r@ﬁrﬁhﬁ@endmatmg that
accordi ng to structural formul a a), are _metaboljzed
P

iPreseT im PagtRa. nf @sndg P%f?@ﬂéﬁlﬁ%‘& fhat the gagtigalar

i v R S S
intendeémmval of phosphoric acid from phosphate prodrug 16
via enzymatic hydrolysis yields the corresponding

[0118h Wiy imteRNing fd BebokBd byah e theodydE bpaston) itds Bdligsd dthatwhen y
vivo to yield forml dehyde and active

is 1, p@owhgtwpmiﬁmﬁem%w@@@ﬁﬁ@ﬁ%ﬁcwmqteiwmr@b@gﬂvlﬁ K3). age
F
metabﬁi}%d oti}gls?l agﬁxgepz y- ﬁgﬁmﬁdme'dﬁanjuﬁe %ﬁt!ﬂpg %gra Hklaé T eg%%?&g

hydro?yrﬂethylmnmed Hhsdmﬁxholhan 1£)1Hastdate&hn IFI(E hbﬁs pRefeeingwh Fih 1tahen
remov p hoF 3?5‘1@'@%@}’ II?}}\{)gE)l}ageg%g 8 Iagl P é%glﬁﬁ%&ﬁrp{qﬁg%oyﬂélgs the

corres?fntxdu%%ﬁ d\M‘JyEneﬁBfPinﬁﬁé 88 SvililAlndbpob EnydbdI i OxWARIB Y M ne
abol i"zes "under phyS|oIog|caI conditions to yield

formadehy decand adtived4-pyimidirediasecomponpblthd 10, it is stable
at pH 7 and can therefore be prepared and adm nistered
[0119% Refertmyato FX§ al B ywheo gng 2Ziinis ﬂ)gliqormbthamy wifo tgydtdlyses efqimpgyhate

10, Thus, 20. enbod f. th . f
prodri 2 20t 37T (i o3, 0 340 Rt RPNy YHEBTER] ni ng

hydroBys@0H B 19hcetdMEnk Q¢ Mdl fhos &BQBQCHS}' where Rd is as
previously defined. In a specific exenplary

(0120F TR (P16 18 Shlfietartls el applectale it N9 agal n

FIG™ I'A, sk ed artisans w |l al so appreciate that
hymmmstme I;Bnmmhmgsesamderuﬂlygelmgmalt @additipns to yweld ective 2,4-

pyrimaicEintie ontioud IP5HR LR Pl ARG o el Be 57 BwR A on
admugétexehl@ss@mcﬁ&qan@ﬂ&wsﬁmng BEAN@Sof aBSIRkpoBnd 1 ® ATHESin3dme

phosphate éester and phosp h|te prodrugs can in turn

embogignentyenh éxeaxr@huwfétrvmqal fcwnvha\@ Rkis @ & fonydkylivpaieipingsi s

i rof’ 8 e
poucf ARERPLS CRUETOB SULUS SRR ABRRALIL S SRIAY
exemplaospitictEnaanR°heSH0Me ester prodrugs of phosphate

prodrug 26 are illustrated in FIG |B as conmpounds 30,

[0121?}4.3t1ﬁri§fe§91g 3gain kEBIE QAL Mallad arfiés wilbsdVhppredRe that phosphate
reC| ated b skllled artisans, prodrugs that include
prodriss AP e8TEF 16 Ve ISt Ghasphae cster prodrugs, such as

phosphate ester prodrugs 20 and/or by in vivo oxidation of phosphite prodrugs, such as
phosphite prodrugs 24. Such phosphate ester and phosphite prodrugs can in turn be

generated by either in vivo oxidation or hydrolysis of phosphite ester prodrugs such as

phosphite ester prodrugs 22. The corresponding phosphate ester, phosphite and phosphite
ester prodrugs of phosphate prodrug 26 are illustrated in FIG. 1B as compounds 30, 34 and
32, respectively. Thus, as will be appreciated by skilled artisans, prodrugs that include
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precursors of phosphates that can netabolize into
phosphate groups in vivo are also included in the
present invention. [0122] In sone enbodi nents of such
prodru t he phosphor ous-cont ai ni ng progroup RP

VO HEEP %é? a phosphite group. A specific exenBf&U§2006/001945
enbodlnent of such phosphite 5 containing prodrugs
|ncludes prodrug conpounds in which the progroup RP is

oo LS LU et ST USRS58 e

h”hegkﬂgmgnmﬁkmdrugs, t he phosphor ous-cont ai ni ng progroup
conprises an acyclic phosphate ester or phosphite

[olzzﬁﬁlts%fnegmemmeﬁe%bﬁdhcprsa%sgmh@rpxospﬁmqabmﬁhﬁlg% dg,;‘iugs

acyclic phosphate ester and phosphite ester
comprises h piesppitcoggeeny ps spificRremplanhembasiment gf sy ggp}ute-

ontalgmg%dq&gé%ﬁg% Brod@?&?&%ﬁd&%w pr&%{ ﬁd s qf §he formula

(CRdR'éal @qt(en!{) TP PEHR T dn by @k BrprevidiBLNE Rt ed I ower
substituted or unsubstltuted (C6-d 4) aryI

3f Br &h drugsttd hBISQXYRAE RP
(012 ‘ﬁln(%t tﬁg)%l}gmeﬁﬁﬁs)%%r%{) &I%f eg%\gﬁgpunsubst it u%gm(gg?UPCZO)

comprigey hmbdyglic pioeplpte eskeanr phosphitessten gloap h§pecifiggxemplary

e_mbo«iglen %%é)r;}ancg% @%dpw QSCER daegzljagas)poﬁt% s&raﬁﬁggs 1{1%&@0@5

RP of &%ﬂmaﬁﬂdg@m@ ON)E(IICP) WRR ;I,!D?H((}m)l?llaw fC(tO) W and
epenaen (0]
(CR“Bt)thrEQOH)@Rée@MCRr%Ih ﬂ;PdPBg)emh%%ﬂEé@theﬁ @améidbstlmted or

s SHRSRIG S| LY s MBI €1 At
4—lowéz@fﬂ_€d§2gl)en§h mngmlqu’dyphmyt} Rbstandy oamesuhshét_ltpd €V1-62%) ayylalkyl

s LTSt b DRI R i
(CRdRﬁ)e@JC@CRfa(@{dR”PI# AR N(ARENLSLO@)OR', -(CR'RY), NH-C(O)R’,

orous-.cont ai n ng progroup.RP conprises a cycllc
<CR°'E Ix%gcccp i ead SIR' whamzeaphﬁsphxaﬂ@eemw ob thetothers,

scleotbh I b9 ERe L paun WS of BRI e fISEREDIRNE o vaRlngliffec

(C6-018) aryh depabsteniet yr mfsubdiﬁ.‘ut@d (IET -G20) a@thie gl e R“r aﬁfdly are as
hy droggn substituted or unsubstituted | ower alkyl,

previayighglefine® ed or unsubstituted 25 | ower

cl oheteroal kyl, substituted or unsubstituted éCB Cl14)
(0124 fy 3l s sembpitsitsophosPBISt RGNS raTED B! i

precuﬁgrg a?éé@%éﬂu&ylneﬁua{ tht Bﬁ&?ﬁ&oﬁyéonﬁmﬁnéﬁoﬁc}%g{ i rnfnses a é:ychc

eger rangin
Rd and y are as previouslyQdeiingd. 45
—(CRIR),—0— F"’ Rh
0
Z
phosphate ester of the formula R R" | where each R® is, independently
of the others, selected from hydrogen and lower alkyl; each R" is, independently of the others,
selected from hydrogen, substituted or unsubstituted lower aikyl, substituted or unsubstituted
lower cycloheteroalkyl, substituted or unsubstituted (C6-C14) aryl, substituted or
unsubstituted (C7-C20) arylalkyl and substituted or unsubstituted 5-14 membered heteroary!;

z is an integer ranging from 0 to 2; and R® and y are as previously defined.
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WD 2006/ 078846 PCT/ US20061001945 [0125] In still other

enbodi nents, phosphorous-contai ni ng prodrugs that

i ncl ude phosphate precursors are prodrugs in mhich t he

“%gos hor ous- cont ai ni ng progroup RP conprises c%clic
2°€ d)y-O P O Rh  Z O phosphite ester BF“W H06/001945

formula RO R , where R8, Rh, Rd, y and z are as

previously defined. 5 [0126] In sone enbodinents t he

orasEBELE TR0 MUERGRLS LS, RIBTANRNS 0 A

precurpere arequqrings inethidhahé gledphdrons-dontidiyg pregioep R§ eomprzgene syclic
Speci fic exanpl es of such phosphate ester and phosphite
ester progroups _inc|ude thoge jRF which each Rh is,
i ndependent |y of f%%F%hﬁé}éﬁ sdaét ed from hydrogen,
| ower al kyl, nethyl, ethylO é)ropyl In sone
enbodi ments, such progroup el ected fromO,O M
phospigte qstRIREF JOrOUR oYM - ( CRAR) ¥ o P, Wb@RB«EQlf} yRoymng z arg a9
Wm%@ Ve OQ-W%%WOPOM& -(CRdJRd)y-O P' O
y CGuPO_~M O Nb OM 00O (CRde)

s [126] P'e(?mb%%%ﬁR% S@SE%“ %%V‘”(‘ﬁ@f’ RARd), 3 O PD

hosphﬁ%gagg)dﬂr%ﬁ S'&OSCIeMEd Qudh thi tlﬂéi‘prb@rouﬁ @@Rﬂﬂﬁzé& ' vk by
esterase(cnzymes) yS_pemﬁc examples of such phosphate ester and phosphite ester progroups
include those in which each R" is, independently of the others, selected from hydrogen, lower

alkyl, methyl, ethyl and propyl. In some embodiments, such progroups are selected from

0 o)
. V0O M '
0 —(CRdR")y—o—‘FI’ © —(CRde)y—O—\}?\O;l’Me
.0
_(CRde)y__O_\l‘]:\J O O .
10 o, Me Me
N 0
w0 \Me \
"‘(CRde)y_O_'E‘j _(CRde)y__O__\ilj—O
© (CRIRY,—0~-P~O O\RRME
Me , \) Me
(CRIRY), OC‘)I‘D’O (CRIRY) oc‘)ﬁ—o
- ,—O~F _ ~0-P-O |
O\)—Me O\.e 'Me _'(CRde)V—O__I?,\OJ
Me ? Me H O L]
,O M /O -~ A
—(CR*RY),—0-P ® —(CR'’RY,~0-P Me ~(CR'R,~0-P O Me
o) o] O
Me , |\:I1e , Me i
—(CR9R%),—0—-p -0 —(CRIRY,~0—P~
5 o ( )Y 1 Me ( )y \)—Me
~(CR'*R),—0~P~ O
O s Me s and
_(CRde)y_O__P/O
] -n|Me
15 Me
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/-Me -Me -(CRdRd)y O OO M Me and -(CRdRd)y-O-P O
"Me O 15 Me 46 WD 2006/ 078846 PCT/ US2006/ 001945

[0127] Many of these phosphate esters and phosphite
esters are acid | abel and, when adm nistered orally,
WRIEBB#Se to the correspondi ng phosphat es aRET/US2006/001945
phosphites under the acidic conditions of the stomach
and/ or gut [01281 Thus, in the phosphorous-contai ni ng

2P} e R B B e Tk st B o840 oy

adminfedGa B InetitRlzd @ theaddrREpdnAfe pRbQHA e fhoslites welet the
nodes gl?ﬁdellver etc 10129Jg.#h%ﬂswtablfhlrlty of any

acidic gapdifieng|od thegsiaseac apl/mPgitor a desired node of
adm ni stration can be confirnmed in biochenm cal assays.
[0123F6husemh@pleosphdr0@s cmntmmu@pnoémgsd@enbaﬁlrhcmusttm identigy of the

cti.on into articul or, orga
particIghafEr PRl 3 D s i S aBntte i oF Dol
prodrigh Cortpaf i By fodey SFaR1idre, eidown, the particul ar prodrug
can be tested for netabolismin biochenical assays

[o1z9m@sdulaﬁnhs@aﬁ %1@5]91515}8%%9515\@?& d%&efar;ﬁ@ielo\fga.ﬁmlsrtason can

parti cul ar prod ug can be tested for netabolismto the
be cordzmied e Bochemyeal adsaysnddr emimpde, ifzoprpdrug s twibe ladmirsdered by

inject S £ pEE AR TRub P orgine arbF idenBSirpe AR CBR i e
expredsE@ilthé Hésu€8D orhn 410 RnPE IR FHAGRS pRIdRILGR Y tdsiedtfbe

target 15 tissues or organs are unknown, or in

metabphmi srliecheppesh agshys Wightha isoltesirboshatase{®s Adieenaively, the
pmlcglgﬁg(r‘s&gg b ¥e @l’t@a k2 M Banolplsh JF@Q ﬁ&[‘k'zscﬁﬁﬁg{\fdklepfa&&b' €

ect progroups avi ng
compgund ettt tnssmc z(rﬁiiurlmr@s ekiraved |l¢:ﬁﬁg tsgnd afdlee of gah epiadtd cmlbanf

o e N R e
tissue§'BL PRI afeMrdkRobB, Iiidh [rStan @R wieh tHEQSHEA&d f?oQ Hegk80ake b

sonme_enbodi ments, the prodrugs are pro rugs accordi ng
convenignéy avacleble abkifled artisans (wﬁ)l be able (d aydltylmtccthgoopaeR"dravmg

f 5 fl [
metatFBC ropRaRy oS gL R Dy LT Pitied R aeeuHE: Bindsph ropiro
tests. (TR 0BBERp&ific prodrugs could also be tested for svitable metabolism in in vitro

animal models.

{0130] In some embodiments, the prodrugs are prodrugs according to structural formula (f)

or ([a) that have one or more features selected from:

@ R’ is fluoro;

Gi)  R%is aphenyl optionally substituted with one or more of the same or
different R® groups;

i) R%is 3,4,5-tri(loweralkoxy)phenyl;

(iv) RZis 3,4,5-trimethoxyphenyl;

W) YorY'is0;2'is CH, Z%is N; R and R'® are each rhcthyl; and R"
and R? are taken together to form an oxogroup; and

(vi)  RPisa hydroxyalkyl-containing progroup of the formula -CH,OH, or a
phosphate-containing progroup of the formula -(CRde),',-O-P(O)(OI-I)g, or a phosphate ester,
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ifferent R8 groups; 25 (iii) R2is

4,5-tri (1 oweral koxy) phenyl; (iv) R2is

, 4, 5-trimet hoxyphenyl; (v) Yor Yl is O; ZI is CH Z2

s N, RL7 and R18 are each met hyl; and R19 and R20 are

wo adoenrssaget her to form an oxogroup; and (vi PCIRUSRIE/EHIIS
hydr oxyal kyl - cont ai ni ng progroup of the fornula -CH2OH,
or a 30 phosphate-containing progroup of the fornula

-(CR'Rd)y OP(O (OH)2i or a phosphate ester, , 47 WO

phOSpm@ora/p@rzm@ ePURNLISE OEs7aB0TTAEN ¥ fhbephindeach Rpisoingenendently
e SR, BBl IR S BT o Bl ™ S ™

d
3,
3
|

e en &4 from
hy:jr og(eg) ?rmP ly@aw@tﬂrémteldzommnz @HkyJH2 WHz,(QHh NHRE,ji 5
sel ect ro

o NGB Rt B - LN -l G{BOB) 1 -Chz&-C(ONIRIRY, where
A,Rsiéﬁ%f&e%g}e%ﬁ@pdde P-A-C(ONB!IC where 5 A R50 and

are as-previously defined. [0131] In sone
enbodi nents, the prodrugs of structural fornulae (I)

[0131]ahtlso(neae)nmdinEnts¢\ﬁj1eq1rodrugsroé stngftura e rmalles/ @) ael ({a)daveetvo or

e o35 oS8 ep ol o aEE T o, Py RO P Sy ™
featur@} OQliyBat(v ) tTRQnehedipyasc Bay&iiheat HE Blodhigs ,ha&e félmre@(lﬁi (iv)

I'n still another specific enbodi nent, prod rucg( )
\2!

: Emd( estillemptherspegifiy embpdiment, (hst)PfQﬂi@ES(hﬁV‘) feﬂ@lr@r(l)(@nl)l, §v) an

or (v1 n}leebg&ﬁahr)e srpe nggmi)?&‘i’n%qp %1% rroeo?&gs hav efegﬁl)re%r(ﬁ g&\Q?G}‘{ and (vi)
or (wanm sl‘ﬂﬁlransmelcﬂpfetlﬁc enmbodimERNR? isRRphioSphate-containing progroup of the
at e- contg)ﬁgl ng progroup of the formula -(CRR )y

form ”@‘F@F% @3‘—9‘?(0( In all of the conpounds descri bed

herein that incl ude substituent alternatives that may
(0132 &n allpicthe earepaymdssdashribed heyesy thatdpgipdessubginent alfernatives that may

be su%ﬂ%eg Eﬁéﬁg& F@l é)?.h@‘f'et 's%uqn? ofqﬁsli élﬂ)@%gnq t?x’hatﬁre?fifhrljegteﬁafor% R,

I'tutions are

RL RS, Rblem emthtHemubn‘umrws arajfieily, meé;eﬁd@dyfofom mﬂmgsélea&e
descrl bed in connection with struct ur al

oup
from %?I}ﬁﬁi@ §1F°“P§1 escdbrdan connectignsth srestural fonuls ds dp@ specific
1
emboditRal, hhHpleine s@sﬁtutlb&digp?t?}gggﬁkﬂtf k%f)(o&@ ﬁ?@tﬂ& &‘chted from

seledted from hydrox
hydroayly lovey alkbomgC6-£11 Kbaayh)lxk )lbwerrﬁtdxgxlyydetnhwoxymethyl

met hoxyet hyl t{] X E%td t hoxyet hyl and hal ogen. 20

meth‘{xdigg?giﬂ’&é'éé%ﬁ E‘?’%’F iJi]éF OFFR wil appr eci ate that
he prodrugs described herein, wel | as the
[01335%.119 %ﬁllda?hf page%ﬁélaqtﬁaeapf we@&devaswéacrﬁ)ﬁ@h?fﬁm as
well dslthe ioad AR spldles PR ficafly BboRlibed 1R/ RRANEN Berbhn, may
tautonerism 1onal 1sonerism geomnetr

exhibitdlenphenemenazd (ﬂatmmnemm catlfonmmgineal iomerikoy ge@mtrpi 1eqm¢dsm
andfoPop‘ucafJ omdts. B 0(} e%algpl qﬁe prodrqlgg r%aj(; tl]nlciu%e one Q} more chiral centers
and/or double bonds and as a consequence may exist as stereoisomers, such as double-bond
isomers (i.e., geometric isomers), enantiomers and diasteromers and mixtures thereof, such as
racemic mixtures. As another example, the prodrugs may exist in several tautomeric forms,
including the enol form, the keto form and mixtures thereof. As the various compound
names, formulae and drawings within the spéciﬁcation and claims can represent only one of
the possible tautomeric, conformational isomeric, optical isomeric or geometric isomeric

forms, it should be understood that the invention encompasses any tautomeric,

conformational isomeric, optical isomeric and/or geometric isomeric forms of the prodrugs
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and/ or doubl e bonds and as a consequence may exi st as
stereoi soners, such as doubl e-bond 25 isoners (i.e
geonetric isomers), enantioners and di asteroners and
m xtures thereof, such as racemc m xtures. As another
WORBNEHITES46 t he prodrugs may exist in several tRATGHEOORINS
forms, including the enol form the keto form and
m xtures thereof. As the various conpound nanes,
formul ae and drawi ngs within the s ecification and
having png ermers A1 the pitilies fes@ied hergin, & well aaniygues of these various
c
aifrr o BIURE fime  BEr R ol B TR (OB PR GIBRE
mmetyj‘ﬂitophd’a)ﬁmrme also possihicanipasassspaayicalundngsd ia the compounds of
conformational isoneric, optical isoneric and/or
me“ﬁ WBtric isoneric fornB of the prodrugs 48 WO
2006/ 078846 PCT/ US2006/ 001945 havi ng one or nore of
[0134) Adoreavier.iskilled aisansrwill appmeinte it when Ugﬁ pf dlisrptive sibstatuests
S ff&h
inchud SRR il [ AR 1L BRGRGICor Ml Reactlh, EARERhed o

substitEte @ pyrticalbr @pup, Sigiie & iAteRded|ts be 228 & dineexandnende thbgo
Sp eC|f|caIL% i ncluded in the conpounds of the

membexs, g bt that aresyrdable fop pehstging ﬁ%upﬁﬁ@ﬂlﬂéﬁwﬁ aher gxpmple,
skillef Eﬁ[s%g vﬁh%ﬁ% aﬁtemﬁ 'Guﬁnlle shor@k h’@lea Q{té}ﬁéﬂv\@ forROShA b4l B
I NCl ude I Chn,

ers ow ng to val ency requirenents or
substoith en alkplagous certam aidthe bhaernamds tsach &Y tardnot be wsed to substitute

rticular list is i tended to rea
o pheB oty T 0 Pyt o SHraRiitle CRO Eaisns PLE b R e
pairs &#iihiRled. for substituting the particular group. For
exanple skilled artisans will appreciate that while

| [01353 ’ﬂt')h ?yfod‘r&h% deéc%“o@ ﬁl%%’aﬁcﬂ &ALy ?&e{?ﬁd&ﬂ%ﬂ&%ﬂsﬁu&’mﬁe

Itut®e an al certain alternatives
their sheahcahgame), %amﬁmtchbmcabﬁdcm asud tist hienical nEmeérafiydt, the

roup. i,s . to. be u t ood at only ppssible
cherfighRistrs 5 dErebRne st et L bl PR 1 nt ended.
éOlSS] The prodrugs described herein may be identjfied
[013¢)\Deprading upondhg natpie of the)vadeys subgituentss thetpﬁféwgsaﬁwbé%hercm

may Dé{i%he Mhe %f%l 1§E‘ aﬁ?lncﬁ.ltdg W s Wi bRy b%ﬁme esnamne

conflict, en1ca structure 1s rn1nat|ve of
(“pharﬂnecelutieaﬂﬂwabgﬁpm“old sabtsymatts fuitablp fardreteginafyQbSH ptc DEpenditngay
u.p%g t he 13 re of the various substituents, the
be depvetiiromg acide e iastreds WAYRUROWRME ths@rt [ t he form of salts.
Such salts include salts suitable for pharmaceutica
(0137 Ja ¢ne embpdippiicibe salbis|a pharmasapically dccepipble salt. Geqeradly,
phm%ﬁéd;:ﬁ@tggﬁ Péc%fgnagl%ts%{é 41ah h\égcﬁs%@? thaﬁtc?am %ﬁ@n@ﬁfg ohe :3%{){?20? the
desirext phari2ébolo@ical]ctivities nfethe et cmsmpbund avel glath are Suitable for

phar maceuti cal |y acceptabl e salt nerally, ..
admlﬁﬁ%ﬁ‘ tende bhmens) Pima@e%tcgl@f @cglﬁﬂtlgsafe éncéw%saéldsag#tt@nfﬂﬁt
formécﬁvﬁh &o?%dﬁﬁta@ﬁlfs lopblg¥niPREdO rInHi%Eﬁc atidd figtabes! folfling

phar macol ogi cal activities of the parent co ound and
phanpgrieatically accgpiablgisrid addition salts include, by way of example and not

limitation, hydrohalide acids (e.g., hydrochloric acid, hydrobromic acid, hydriodic, etc.),
sulfuric acid, nitric acid, phosphoric acid, and the like. Organic acids suitable for forming
pharmaceutically acceptable acid addition salts iﬂcludc, by way of example and not
limitation, acetic acid, trifluoroacetic acid, propionic acid, hexanoic acid,
cyclopentanepropionic acid, glycolic acid, oxalic acid, pyruvic acid, laptic acid, malonic acid,

succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, palmitic acid,
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adm ni stration to humans. Pharmaceutically acceptabl e
salts include acid addition salts forned with
i norgani ¢ acids or organic acids. lInorganic acids
suitable for form ng 25 pharnmaceutically acceptable
WO GEHPt i on salts include, by way of exanp!elHrdoHEI*+s
[imtation, hydrohalide acids (e.g., hydrochloric acid,
hydrobrom ¢ acid, hydriodic, etc.), sulfuric acid,
nitric acid, phosphoric acid, and the Iike.,C)ggnic )
benzqieaqid 3sdrhydmrabamaeyl) brvpisgcidptinnanie st reandeljc add efiviaylifanic
. id i1 .sal- ' . r _hot
scids {47 pBCL M fid SaREnHBe oy, DB Bl SHAI AR
hydrouyetharesilfonacici, efodxapioulfordcacils (8., byrdengselforneqid.opi oni c
acjd, glycolic. acid, alic _acid, pyruvic i.d, lactic
4-chlgrppeizerpatliicacid denepbBalerssHitenis, gy 4 plHenesliEnig acifiml of
s ffori AR lefe )26 iden 2 0 236k -efd-{ LhboBHccid,
campAtnsafome AU, o8 )55 R s 280 PCT/ US2006/ 001945
glucobeptemt ecidc B-gherlprdpihyid acidythierethyydctidasid; ddrtary butylacetic acid,

i nham ¢ .,aci d,. mandel | c .aci.d,, al kyl sul.foni c cids .
ury A s GRS R e BroSYmalibp G, sffeufiacie
steari agid iR 4icS hd @Blige.aci d, 2 hydr oxyet hanesul fonic

acid, etc.), arylsulfonic acids (e.g., benzenesulfonic

' d ) 1ds (¢
0134 Bl achufclI PAQPRAGE ORI el omed when an acidic protop

nesul Toni ¢ aci -t ol uenesul f oni ¢ aci d,
preseotimpbopaserit tompaing ¢d eltheeteplayed by a metal ion (e.g., an alkali metal ion, an

4-met.hyl bjcycl o[ 2. 2. 2] -0oct - 2-ene-1| - ca,boxyl i ¢ aci
slkalfe FEUERLIRN Bt G it Rk oG i oAt cregnie b feg.
etharlolaniTRY, etAGSThi fhedEiethand1@h e AN Ym Ak Yk Seihe, Gn @héline | Fpeiidine,
~ sulfuric acid, gluconic acid, glutamc acid,
dimefhylanans, digdiylankios. ¢tcaei d, salicylic acid, stearic acid,
muconi ¢ acid, and the |ike. [0138] Pharnaceutically
[013% Breptradrhgs deadribed hersim, asmeé¢lliakethe salts shefendmeay albrebe iathe form of

hyceife, o Aberionsy A el o B3 U TR et ndieared
otherw@R, thaeépraésml“bfb;anﬁgaﬁé MteABPlo enOdintss Adh BATh H#ANed, 961V ates
or coordinates with an organic base (e.

and/astNraxidesarfipeeific exeatnery oaltsrindlede, butiase hethiotigditoanono- and di-

- N h I ' nor Line,.  piperi.di .
s B S URER s O S, ol 550 80 mpmorspd g
alkylelfiersalps ehoblemeighesias sag| tos cdlti@msaltd Mdtahffi@Oim sdRy

also be in the formof 15 hydrates, solvates and
N- oxi des, as are well-known in the art. Unl ess

spesi f iMedhbis bfBlnelaisRd ot herwi se, the expression
"prodrug” is intended to enconpass such salts,

[014@]Yﬂ{e6}ir§&u%§d?:lsc\&ﬁkﬂﬁereﬂﬁﬁﬂ REI N igdekH@RatesSBeefdr] BaE¥esynitasived
salts include, but are not limted to, nono- and di-

via ayadety of didferent symihsbic routps vging semassiialln ayailable staringmaigrials
e TN e B (B oy b xnBE PR SRS mxemplecy
methedd that m@0betroBtindt inod sndibr &ypttt essyathefidelitivd Bd- pr odr ugs
pyrirﬁiﬁ?l%giéggt%fg%gﬁlngié gax b found U 'SPEETHG. 3588 9549 § ptication
Serial No. 10/355,543 filed January 31, 2003 (US2004/0029902A1), international application
Serial No. PCT/US03/03022 filed January 31, 2003 (WO 03/063794), U.S. application Serial
No. 10/631,029 filed July 29, 2003 ( ), international application Serial No.
PCT/US03/24087 (W02004/014382), U.S. application Serial No. 10/903,263 filed July 30,

2004 (US2005/0234049), and international application Serial No. PCT/US2004/24716
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via a variety of different synthetic routes using

comercially available starting materials and/or

starting materials prepared by conventional synthetic

nmet hods. Suitabl e exenplary nethods that nmay be

routi nely used and/ or adapted to synthesize active 2,4

WOR006(#78%4¢ di nedi ami ne conpounds can be found BGT/{§2e96/001945

Patent No. 5,958,935, U S. application Serial No.

10/ 355,543 filed January 31, 2003 (US2004/0029902A1),

internatijonal application Serial No, PCT/USQ3/03022
(__filed Jahigdiscsnres gbwhicinereinrapaaied herely by refesgnce.cBegsen

. ial_ - . fi | . . , .
e P el L B s RO e e
N R AT T

11 e , ) , .
well as 3 gRthetic; %ﬁ%gnw%f‘pihﬁrégqra BA P@é«ﬂgaw %&%X@kmea/ Bl pithe
prodrlgélgsc r%@@ﬁérgﬁ%%e@ 1:{1&[%9%@1'&9&1%ﬁ@aptit%qolrofﬂﬁ@glethod.

osures of ch are inCorporated herein by

[01411 %BF&%H@%, s&%e%&odﬂﬁ%{té’ & p%?cﬁ'u gsVJc'c&‘d W& gﬂn?c%?leformula O
onpounds”can be useéd as ‘starting nmaterrals to
and/o8 %m}tdﬁﬁﬁb pephrbé b¥ ﬂfaﬁtd{gugs cor&ﬂﬁ@l&iﬁﬂg:acﬁxaﬁplp@gn‘ddiﬁaﬁérﬂhél :jjie.,
- the synthesis of phosphate prodrug Conpound 4, as. we
compgunds agGprtipgio; SH“?%?Q@HES(% apg{gy @'5@9 }vhgﬁéaﬁ} RVis gwoew)
GO oy anh o TR e
with avedtldvirdphile[to yld a prodrugx ammExempeoneynthebie df thestype isfllustrated in
Sch rgy%ug§.according to structural formula (1) and/or
¢ m%? » O8&®% be prepared by reacting the corresponding
active 2,4-pyrimdinediamne (i.e., conpounds
according to structural fornulae (1) and/or (la) in
whi ch each RI is hydrogen) wth an al dehyde or a
ket one to give an a-hydroxynethyl anm ne, which can then
be reacted 10 with an electrophile to yield a prodrug.
An exenplary synthesis of this type is illustrated in
Schene (1), below 51 WO 2006/ 078846 PCT1US2006/ 001945
zzx z~/ o~/ oNNr IH N NNA?”Y~-Zx ,HZx 5 K
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K~KKOwO zrcz4 Z22Z~ Zon /Z _SWZ NY
N Nh Z2 zx z~ry ,~n\ z 2Zx NNx~N 4N/ O Zz4
H Y Z4 xn uxKk= ~K KO04 Zx Z=~ /Z zx M\/No

X0 0 ~ WD 2006/ 078846 PCT/ US2006/ 001945 [01421 In
WELHAHYSHE) | v, Z1, Z2, R2, R5, R17, R18, R BCHH&ROpEY1945
are as defined for structural fornula (I') or (la). R3
and Rd are as defined in the text, supra. According to
Schene (1), active 2,4-pyrimdinediamne 10 is reacted
with ketone 12 to yield a mxture of four products:
unreacteﬁ Sstarting naterial 10 (fiot illustrated) and
conpound§ "14a, 14b and 14c. 5 AI_FHIS stage, the
products xan be isolated from zapot her using

st anday _Q?onatographlc techﬁ?ﬁbe . Reaction with

electr/ klc R3 yields prodrugs f 15b and 15c
[0143]N i 11#&strated above, mﬁ%%rﬁxwhethylanlnes 14a,
14b a can be converted igfe _a variety of

diffeegﬁfﬂtypes of prodrugs 15§¥ﬁﬁ b and 15c. For
exanpl™& zFhe

xrxe =
o
+ +
~ X “
@
L . B2
b z
3 @ °
Z=< ‘E: L Z=-< g:ﬂ:
z ) =
S_(\ 4 5 Wi
‘G zT B8
i 4 % T >T
__// \<N L
T_F b R @
> =T ._>_<
¥ zr
P N {
T2 =2 ~ g
r o n:?c;'z i 4
-3
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~~ ~ .
- m‘z:: &
[ ] = ZzZT
g = z=(
@ \ z
X 4 N\
w1
73] o4 =T o —
7R g %, 2
_ Lr - N N T n
.-,: <—éo >=< O
¥z -
= e &% N Cte
e a % :Hg T
r G e 2
xe . o
-
g
o= o
=
4
™~
g
N
zz
L—(
z
S\ /(
r T
N W e
e

i
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a- hydr oxynet hyl am nes can be reacted with an al cohol in
the presence of a strong acid 10 catal yst, or a
carbon-bearing halide (e.g., CH3Br), to yield the
correspondi ng ether derivatives (e.g., compounds in
WH0BHOA®ISi s Rf, where Rf is as previously dePEHESHI6/001945
[ 0144] Reactlng a- hydr oxynet hyl am nes 14a, 14b and 14c
with a carboxylic acid in the presence of a strong

cat 0] Caf XY, 18 acl anny.
o142f 8558 L 5 7a 2l Be X (g R MR RS Sty Erogure
formuﬁac(@\t@ l(llg}érR3 atide dige isftféﬁﬁéﬂ 1h€tl$epleﬂdkz@;ga esterdidg fd smamu@

g., 15 conpounds in which R3is -C(ORf, where Rf is
active gl mm1ﬁ@gd1a1§wéj) is Tepatad witiRketorg bhtogpeld a mixture of four

produﬁaI %rﬂ%a?%%ﬁg&[?ﬁﬁo%éﬁ’115&&%5%@p%&4§ (}Qa ]ﬁlb and 14c.

At thxs:siag'ce&p ordintiy canlbdiesiatke frdﬁlfdmahd)ﬂla&ls(r% stpndard ehpoaatebgaphic

techniia Ré%%mﬂ[“@til@gﬁf?ggéﬁ%ﬁl%f S nady %ﬁéf%@oﬁﬁﬁ]' hes 14a,

14b and 14c with a hal of ormani de (e.g

[0143As diuglraedriBye)o- wdéqv@@nqthyéan@m wpmaqﬁlgl%&arbmnéer@ﬁd into

s RS R o AR B 1

a- hydfﬁymieihblabﬁwfs eaobsicaced With akalcdied irathe pRadike 00 Bigdng acid

ydr oxyl protectln gro ould also be used,
cataIYﬁtn%q AT RRg; berBRS féa)bé 8&%%3\;%6 ke gorresapnding giherdesiyatives

(e.g., &n%o%ﬁ& i gvtﬁéh%ﬂl% Rd %?h%fé 060ad ReviGiBER e éﬂm S,

Priotective Groups in Organic Chems try, ™ 2d ‘Edi ti on,

[0144&?12%&%% u?}évdfg?{?ﬁmﬁr?% | s gy 1¥Bfal§d tl}Qch‘é&glf‘c%dmme

Stincor ora
preserceb€s st acdChthBlst &l 4 @rbmyhc/ﬂhd/anfgdﬁdtr mrgswﬂmghdadmgheﬁmc
structural, fornul ae can ,_be synthesi z(eed by

(e-8 WilcanezpproPriRie ag} SR Hﬁgﬁ?hcm%eseawlg%g,sameﬁ&auves

5i.e ¥R ynthetic route
compf2 B \Fieh R gdtﬁomég?’ﬁerre (%lgﬁda%“g?gﬂ’vﬁ% “E3 WO 2006/ 078846

[0145,2&}:5(:&@%gpﬁ%’h%%@&ethyl&ués 143, 19b Znd {14cdwith ShatbbodBhileder Kg;

CI-C(O)OCH;) yields the corresponding carbonate derivatives (e.g., compounds in which R’
1S -C(O_)ORf, where R is as previously defined).

[0146] Reaction of a-hydroxymethylamines 14a, 14b and 14¢ with a haloformamide (e.g,
CI-C(O)N{CH3;),) yields the corresponding carbamate or urethane derivatives {e.g.,
compounds in which R? is -C(O)NRfRf, where R is as previously defined).

[0147] As will be recognized by skilled artisans, other hydroxyl protecting groups could also
be used, including, for example, the various different hydroxyl protecting groups described in
Green & Wuts, "Protective Groups in Organic Chemistry,” 2d Edition, John Wiley & Sons,
New York, pp. 10-142, the disclosure of which is incorporated herein by reference.

[0148] Alternatively, prodrugs according to structural formulae (I) and (Ia) can be
synthesized by nucleophilic substitution of the corresponding phosphate esters. An example
of this synthetic route is illustrated in Scheme (II), below:
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Mm /a Zx Na NNJ[r KZ=2Z2S GZ~ _=Zz .UmM Z a

ZQm-/zZzWvl d) Zr JI~Ea Zx J No-/ OGa-0 @~ It ok

d o-al'-oK zZ~ \'/ CS N Nczr dmK 1K W

2006/ 078846 PCTI US2006/ 001945 [0149] According to

\ﬁfﬂﬁo%s“ ), active 2,4-pyrimdinediamne 10 is reacted
t fert - butyl chl oronet hyl phosphat e P8TAURbAN® 1945

presence of cesium carbonate to yield a m xture of

four products: unreacted starting material 10 (not

illustrated) and phosphate esters 17a, 17b and 17c,

whi ch are thensel ves prodrugs as described herein. Wen

R is 3,4,5% trinmethoxyphenyl phosphate ester 17a is .

t he nmaj or Q duct].. Reaction of this phosphate ester

17a with H( ree Ais O, S, or NR50), yields

prodrug 19 T_h%‘u nor| phosphate esters 17b and 17c can

be siml ar}% redcfed fto yield the corresponding

pr odr ugs. Nj O"‘f’t; 50§ Di-tlert-butyl chloromethyl phosphate

13 can bespregpared fromdi-tert-butyl phosphate as

i |l ustratg¥fien Schemgl (111), bel ow
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10 Schenme (I11) O A-SOGC 071 A Q 11 a)
KHCOB1KMhO4/ H2O NaHCO3 HP-O _ HO-P-0 O=P-O ~O b) H
>1,0 n-BuaNHSQd (cat.) >1,0 CH2Cl2:H20 13 7 50-70% 9
uantltatlve [0151] According to Schene (I11),
W& 20pE47P846 ¢ yI phosphate 9 is obtai ned from t RET/US2006/001945
correspondi ng di-tert-butyl phosphite 7 as described in
Krise et al ., 1990, J. Med. Chem 42: 3793- 3794.

act 0 ate th r onmet chl Lfa
10149 R 1oshBEF Fpire dyer e B d0s spkd ip g6
butyl Mor@ﬁ%}l?h@s?hﬂ@ﬁg il 1€ PrelséhchBnEeshan @Arb@l{ate to 420 Pa mT)&IlI-C of
Lett 93-3794 yields di-terl-butyl chl ororregmy Wb
8y

four produesphanreacted), stmm&:rhat@raai 18 én@s@@tmwdmh@sphe!elcyters
and 17iCcr }Vﬁ%{l Vr\}e tﬁ stte Wl ' fgru%?té gtgﬁnlgc%%%{z%%%gr? ﬂ 3%1 £ Schemes

At ec e syn SI'S o prodrugs that

trunethdi@’ph&i@l ﬁlosﬁhalﬂgés&r RYDBItE R ajoppodidtg Rehdioh B this ;ﬂiobl}ﬁlﬁld dster
roups could be qptained by adjusting the

17 v REAES B O ot SR el arectugsh o T he s gaposplg Resapers
17b mﬁﬁldﬁg%ﬁﬁl %Hﬁlféa%ayeylglg#%e pré)é)lgl)rngc?r?drﬁu & two- step
[0150@1’89%‘??%@3’% osr&ﬁ{ijmn@%%# A 13%hd Eé?%%ﬁarreaﬁ’l‘r 1ol 9hR g%flg‘]ro@ﬁlate

elec OSuch
as illusxadih Schetid @R -belodonet hane (1 - CH2C1) to yield a
chl oro-nethyl internedi ate, which can then be

hydroxyl ated by reacti gBhdphd dlirpasi c hydroxi de or
reacted 25 with various nucl eophilic reagents such as

al koxi des, am nes or sulfide to rmkeDR Specific 55 WO
2006/ 078846 PCT/ 1JS2006/ 001945 copditiexnsg for carrying
out reactions of this type that can fle used to

synt hesi ze the prodrugs described hgrein, for axanple,
|$ansal et al., 1981, J. Pharm Sci. 70(8): 85Q-.854

ans ala) K, ahn0 M b981, . B _Phar meHcgsi . 70(8): 8@5 857,

cl osures—of—whi ch arie }‘acorpoml-ed—he'r ib%
ce bl H >], n-Bu,NHSO, (cat.)
CH20[2:H20
50-70% 9 .
guantitative

[0151] According to Scheme (III), di-7ert-butyl phosphate 9 is obtained from the
corresponding di-fert-butyl phosphite 7 as described in Krise ef al., 1990, J. Med. Chem.
42:3793-3794. Reaction of phosphate 9 with chloromethy! chlorosulfate 11 (available from
Synergetica, Inc., Sicklerville, NJ 08081) as described in Mantyla ef al., 2002, Tet. Lett.
43:3793-3794 yields di-ters-butyl chloromethyl phosphate 13, which can be used in Scheme

(ID), above, crude without purification.

[0152] Although the Schemes illustrated above depict the synthesis of prodrugs that include a
single progroup, prodrugs having a plurality. of progroups could be obtained by adjusting the

number of equivalents of reagent 12 or 13 used.

[0153) As another alternative to Scheme (), hydroxymethylamine 14a can be prepared in a
two-step process by first reacting active 2,4-pyrimidinediamine 10 with a bis functional
electrophile, such as, for example, chloro-iodomethane (I-CH;Cl), to yield a chloro-methyl
intermediate, which can then be hydroxylated by reaction with basic hydroxide or reacted

with various nucleophilic reagents such as alkoxides, amines or sulfide to make RP. Specific
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5 [01541 An exenplary synthetic route that can be used

to synthesize an exenpl ary phosphate prodrug 16

according to structural fornula (la) is illustrated in

Schenme (1V), below. This nmethod nmay be routinel
waomprsdit o synt hesi ze the full range of phoé’BWeiltSé’““m”mS

prodrugs described herein. 56 WO 2006/ 078846

PCT/ 1JS2006/ 00 %®a-, z=z~ =0k ' J oO NNn 3. Hx +

A C. Ou -p Il .0 ~- Z m NNO' N
condltllonf \fqgﬂrrgllgg %quea_Czﬁ)éanf t&&%&g@ thsf_t Ea.ruiy g%cyi & Wntl‘gsx&p BOWQ prodll\'lugs
descrifedRefein, ¥dr Qathple, in Bansal ef al, 1981, J. Pharm. Sci. 70(8):850-854 and Bansal
et al., 1981, J. Pharm. Sci. 70(8):855-857, the disclosures of which are incorporated herein by

reference.

[0154] An exemplary synthetic route that can be used to synthesize an exemplary phosphate
prodrug 16 according to structural formula (Ia) is illustrated in Scheme (IV), below. This
method may be routinely adapted to synthesize the full range of phosphate prodrugs

described herein.
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ok z- zx 02 0o-~-a .78/z Omzx x N Noe 0Od-O
Zr z~m z mzx NNo >HZM K- K WO 2006/ 078846
PCT/ US2006/ 001945 [0155] In Schene (1V), Y, Z, Z2,

R2, R5, RI', R18, R 9 and R20 are as defined for )
WOUMTRHE] formula (1) or (la). According tBCEHFARA0I94S
(I'V), active 2,4-pyrimdinedianmine 10 is reacted wth
di -/er/-butyl chloronethyl phosphate 13 in the presence

of cesium carbonate to yield a mixture of four
products: gnreacted_starting material 10 (not
iIIustratgﬂ?:and conmpounds 17a, 5 17b and 17c. When R2

is 3,4,5-% negpkbxy henyl , conpound 17a is the major
product. YA¥ Ghi-s stage, the major product can be

| sol at ed&f r s thexwi mor products using standard
chronatogfézhig echni ques. Renoval of the tert-butyl
groups yieKds a mxtyre of desired product 16 and
inmpuriti&s #8 and 10| The desired product 16 can be

i sol at ededisiing. st andard techni ques. 10 [0156] An

al ternati¥& met hod of obtaining phosphate prodrug 16 is
illustrated in Sghe ¥Y); below 58 WD 2006/ 078846
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10
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WO 2006/078846 PCT/US2006/001945

{0155] In Scheme (IV), Y Zl, Zz, R2, RS, RY, Rls, R"? and R™ are as defined for structural
formula (I) or (I2). According to Scheme (IV), active 2,4-pyrimidinediamine 10 is reacted
with di-tert-butyl chloromethylphosphate 13 in the presence.of cesium carbonate to yield a
mixture of four products; unreacted starting material 10 (not 1llustrated) and compounds 172,
17b and 17¢c. When R? is 3.,4,5-trimethyoxyphenyl, compound 17a is the major product. At
this stage, the major product can be isolated from the minor products using standard
chromatographic techniques. Removal of the tert-butyl groups yields a mixture of desired
product 16 and impurities 18 and 10. The desired product 16 can be isolated using standard

techniques.

[0156] An altemmative method of obtaining phosphate prodrug 16 is illustrated in Scheme (V);

below.
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WD 2006/ 078846 PCT/ US2006/ 001945 [0157] According to
Schene (V), the reaction of active

2,4-pyrimdinediamne 10 again .yields a m xture of
four products: unreacted pyrlnldlnedlan1ne 1 not )
“F%?'@&?%?ed) maj or product 17a and ni nor prBﬁﬁE§QWQW%9b
and 17c. Major product 17a can be isolated via
crystallization (see the Exanples section for suitable
conditions), di ssolved in a mxture of 5 acetic acid

and water (4:1 Ac . H20) and. heated to 65C for
apprOX|nateI#53 yield phosphate prodrug 16 as

t he nmaj or odu Lk:[0158] Al t hough Schenes (1V) and (V)

illustrat eogy@the>|s of a phosphate prodrug in
whi ch t hex phospléats p ogroup is -CH2-O-P(O) (OH) 2,
skilled ap .sans appreci ate that phosphate

readi | y oRt a#med according 10 to the sanme net hods by
usi ng thé&dappropri ate|reagent 13. Phosphate ester
prodrugs, ® Phosphite prodrugs and phosphite ester
prodrugs can al so, be nghesi zed via routine
adapt ati on of the<pet h6d8 using the appropriate
phosphat e este5ﬂ,@hosahite and phosphite ester halides
13. Exenplarthéazqﬂs for synthesizing cyclic phosphate
S, c

prodr ugs %:§¥ ng ot1er phosphat e progroups could be

ester pro h| can be used as prodrugs in the
vari ous ods descr|bed herein, or converted into
phosphat €% 1 “prodrugs| are illustrated in FIG 3.

Mor eover , le&Schenes (1) and (I11) depict conpound

" 16 as belﬁg{the “desi r ed product, prodrugs having
progroupS)hkzbther positions within the prodrug
nDIecuIem%ggmd be readily obtained by isolating, for
exanple mnor product 17a or 17b and/or by adjusting
t he nunber of equivalents of reagent 13 used. [0159]
Referring to FIG 3, diols 21 are converted to the
%orrespondlng:cycllc phosphates 23 20 using literature
Erocedure "és depi ct ed. Cycglc phospha1£§f23 are
Bonverted\ > t he cogrespongi ng chl orosethyl phosphate
gasters 2% i :any of Ehe thréeumays depi/cted.  Conpound
1is con cygllc phesphate estqﬁxderlvatlves
27, 29, ig:;@épmyaa additron of 25 under @on&iglons as

previ ousl cii bed for the synt hesi sy/ofy, cBnpHdunds
17a-c. Cy€Td§ phosphate ester derlvaepwég 27, 29, and
31, are cénVerted to the correspondlndﬂpﬁééphate 25
derivatives via treatnent under acidic conditions as
descri bed for the synthesis of conmpound 16, or via
hydr ogenatijon using, for exanple, palladium catalyst.
[0160] . 8Kkil{l ed artisans will recognize that in sonme

I nst gsiz [tderactive 2,4- pyrim di nedi am ne conpounds
us®d’ as xtdqrd&hg materials may include functiona
groups thatl require protection during synthesis. The
exact identlity of any protecting group(s) used wll 30
depend upon the identity of the functional group being
protected, &and will be apparent to these of skill in
the art. Quiffance for selecting appropriate protecting

gr oups, a§_{ Il as
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60 WD 2006/ 078846 PCT/ US2006/ 001945 synthetic
strategies for their attachnment and renoval, may be
found, for exanple, in Geene & Wits, Protective

n Organic Synthesis, 3d Edition, Joh ' _
ngﬁgﬁ%ﬁdﬁg New York (1999) and the refer eng%ﬂ%%%%é@ms
t herein (herei nafter "Greene & Wits"). 6.4 1nhibition
of Fc Receptor Signal Cascades 5 [01611 Many of the

[0157]%&6&11‘&% deR&Hhd ﬂlﬁ)dthﬁ SERLih oBRvd N 4?)%51'1(%&@&11&1@ €0 again
prodrugs according to structural mul ae nd

yields ¢ rayturerné fauy pradpetst unrgactedpyrimidinpdinininedOr(aatii mﬁtrn@d) major

ds th bi,t t d
producf R 2 SIS of B8k 1Y Btar MaRR PRk TSR b PR o0
crystalGi@dtlos (see fife E(aﬁwlsf:dﬂbn%ﬁﬂnhtﬂe cddﬁlﬂ&ﬁs)@ﬂisbdl@ed&ﬁ ARGMRESof
inhibit the FccRl and/or Fc' nal cascades that

acetic peddyand Watergilame(PHEE26m apd hqaﬁﬁﬁiﬁﬁ éS" OF appsgieimalgly 3 hr to yield

'phOSp%%B%EIkasglgbaéogﬁb uwet Mast 10 and/or basophil cells.

t an cells pI ay a central role in

[0158] .Ht gﬁ '”d“%ﬁﬂ Iqéflllgﬁha?e the ﬁgnt}h%g;bgg gﬁgs@h?%%erdéu in

which il ghbsphale passrogs e HQH pORR(0) (TR gskilled attlsens will dp@feaﬁtettﬁa
al l ergen-specific IgE anti bodies are synt hesi zed by

phosplgtepro g%tmuwg@&lebthseh%e Pr9eroups copdd beyigadibt ghigined according

o the R & 3R e PPl W B ol AR

phosp]lutegho@'ﬁgs amdmjzospﬂiltEeSﬁl prodopgsreabialydibe gymiieséened vigenytiniehe

b I d the .lL.gE .
adapte e PPTERES O RPNy PSP 0% A RSP o SRERHE
ester HaRdedqar Eﬁél:h bdyQRetRédstfhesyhlediSing eyichcqjessiﬁm QBter $8HR3S Svhich

and/ or ;é'u eS|s of a host of chem cal nedi ators,

can bejused RFdirpRTues 18 thenyanious mpﬂl@@%@ﬁ@'ﬁ?eé éergm og ¢0}1|M@Iéﬂsﬂen@mh105phate
prodﬂ%g,%ﬁl%g%ﬁt%dtlg IPg?.f‘.g gm%/%{/%h% % éﬁ%d’ daﬁf]c?epl cq @o:gpo und

16 as tﬁzeg@ma?ésgaai pm_cli_gﬁf:t ﬁodm@ﬁﬁ)rllgimi3 u;lssﬁjt b&ﬁT ﬁfsﬂﬁm‘s Okthihethe

I NCl udi a -0, -
prodrygypralecul W@Eig%aadr@mb&meﬁrbé isolatgstor examplemingy ﬁfqﬁlégn 1da g
17b alddAG 5 ARG R ﬁﬂB&%@&ﬁ@%%?éﬂEa@ﬂﬁ%bh cells

accounts for the earl at e stage responses

[01 59Lﬁ9ﬁ&?‘% Q¥ 1@l g{ogse{lh a% 631 t? &gegp%og?glgggcl cophosphates 23

ownst ream evé o] a su
using hmfalhaapmtcextwessats dtlacted.O(L‘ﬁaib phbsphawh 23 edeannesredtsthen t he

ccRl nal nsdqucti o at hwa | ead to rel ease
correspgd it B Kt e G P AN e s PO B

CompBﬁ{deﬁﬁ %omﬁé@fo cwm ﬁ%p@t@ést&m@&aﬁ@&eﬁ 68 and AR A2 RfiSon of
-known. "The is a heterotétraneric

25 undee e@rphtmns eoppvsetly descahed fgEthelsymtbiéstapfabmpeursly Bdaict Cyelic

o B P AR A RS AR -

derlvaﬁvﬁd.lla’l@e&gmﬁﬁdf(rlaﬂﬁiidwnﬂ@onsf Drdesotidad e theodynihsfie 6f fongound
all ergens or anti-IgE antibodies or fragrrent s) induces
16, OIWW&Yﬂ‘aﬁP%ﬁtQE‘%‘BB afPT%iﬁLmé’uleP@@ H& f3ilvston of the
Src-rel ated ki nase Lyn. Lyn phosphoryl ates
[0160] Bkilletharbisanp mall racopnyzg that in semaejinstances, the active 2,4-

pyrimidinediamine compounds used as starting materials may include functional groups that
require protection during synthesis. The exact identity of any protecting group(s) used will
depend upon the identity of the functional group being protected, and will be apparent to
these of skill in the art. Guidance for selecting appropriate protecting groups, as well as
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61 WD 2006/ 078846 PCT/US2006/ 001945 activation notifs
(I TAMS) on the intracellular beta and gamma subunits,
which | eads to the recruitment of additional Lyn to
the beta subunit and Syk kinase to the ganma honodi ner.
WOREK $8E ept or - associ at ed ki nases, whi ch ar ePGEHEPINUPWE4S
by intra- and internol ecul ar phosphoryl ation, '
phosphoryl at e ot her conponents of the pat hvvay, such as

bl 0 ek A sy R AR (RSEC SEIRE y rone

& Wutt I'Ta'btebtéb&CGrbop.spn aﬂrgamc Eymhss Tl Bditipw,dohoWikp& Sans2he., New

York(@g é‘i’fﬁtl %ﬁnckégt 4 %‘F’(% CIF‘PF‘!% g‘lg%ilné?‘d‘é’fa?% Vates the

t hree mgj or cl asses of mtogen activated protein (MAP)
k| nases e. ERK1/ 2, JNKl/E and p38. Activation of
tbse B@HMF°§3°FE\‘BB§t§§ﬁ Cassadefe transcri pti onal

gul ation of proinfl ammtora/ nedi at ors, éJCh as TNF-a
lOlﬁlldﬂalmf ﬂmpredruaed%embedéeremaén inregtiopla thetRspdines Acserding ie

stuctuf o e P BB L A R R oo pa
mhlbltsﬂcgmbion gigrAmg asheadek b idad i, Ia;n,ong piber ﬂﬁm)gRId,egtahelaiEcnch]cells
udes a gamma_ honodi ne r t ed, and
s & spedii i apidy He ariy o ORBORE IR BEERERL DY o Tt sl
cascad@é @RAkidE degrandadR Jreafand ébuseﬁem r@htAShill &isﬁﬁﬁhﬂ mast
degranul ation. CGther Fc receptors that share t

and/or pasaphil hellso dothemast amﬁbampluhced;lanlab@ cpetgah rele edalbygmheduced

N N e T T

which @fagl be @:ﬁdﬂg@theﬁ&&@‘ﬁﬁpcﬂl&hbﬁbd:@slﬂ‘e@ falleltgeﬁ-tspd&iﬂ’tggE hagtibodies are
actjvity of a particular c?/ m di nedi am ne
0

synthegiged oy FAgeldy actiwded by Bedi (qrﬂLdéB & thfﬁ meseengens i $asgh te RE
class spERAon B wRosls) TRES el rp oS RY Rk ol affin

FeeRINGpor2 BindiGg, bfﬁﬁ@éﬂ?nﬂe?ﬂcsmlltednd] Egﬁlsafeycraéls linked and WOIGE receptor
03/063794), U. S. application Seri 10/ 631, 029

signal #Pmseactmwthz‘@y 152@@3“%‘1 Whiqbrieeisﬁ%\fl%ﬂmlat@wrf thegellomd

conseqiEhy BloadtAndlo Ly AR S SRR IR e hudd Ghisarggg
proteagelG20067 128404 )y mae)d Lipidtrerdieddrs ol as aqlqkpﬂrxeaw (exg., BRI
platelel3aitg D FATD dbd P SRERaDET (o SaP D abpes of cyrolanes,
mclud%gw&' n-gijpedi g JE-6, ‘PP"SPGME%PU RARIF in'aerGifiﬁ' frgé release

condi ti ons of .Use can Be confirmdd in in vitro and
and/orispnthesiooof thess aediatoasirpmevdsbasior bdsepbil ickbléschcc@unts fos the eanh)dand

ate sqgB PR (R R ORIk BBt cosgs

lead tAC&iRfateA ehlatnSdtdriiclater @l fornulae (1) and (1a)
met abol i ze when adm ni stered to animals and 62

[0162] The molecular events in the FceRI signal transduction pathway that lead to release of
preformed mediators via degranulation and release and/or synthesis of other chemical
mediators are well-known. The FceRI is a heterotetrameric receptor composed of an IgE-

binding alpha-subunit, a beta subunit, and two gamma subunits (gamma homodimer). Cross-

-linking of FceRI-bound IgE by multivalent binding agents (including, for example IgE-

specific allergens or anti-IgE antibodies or fragments) induces the rapid association and

activation of the Src-related kinase Lyn. Lyn phosphorylates immunoreceptor tyrosine-based

61



10

15

20

25

30

WO 2006/ 078846 PCT/ US2006/00 t 945 humans into active
conpounds that inhibit Fc receptor signaling cascades,
especially those Fc receptors including a ganma
honodi mer, such as the FcsRl and/or FcyRl si naling
WOLRGHE-IS  t hat | ead to, anmpng ot her things, PEHES2006/001945
rel ease and/or synthesis of chemical nediators from
cells, either V|a degranul ation or other processes
S he ac 0
actlvat?o 1:8%(%% gﬁ%ﬁ\% nltrra]c%f gfﬁr &9 5'313(9 %aﬁrg eea gue‘t%ggs gv @ﬁga%ts ?Jllthe

recrmtanehﬂ oflatidlieiSnal iR @trwu Setefsubutnhase Sgle kinus: t6 GhenQuRsiShoreithe.
used in a varjety of in vitro, In_vivo and ex vivo

These gespptaessoqiged kiagigs athichore petHilsa 0y difke- kg mtemolervam| i ng

phosp PR Rl BTG Lo b IRAR SPURRIRD B sh e HLRRERLYT
LAT, zﬂfdf mtmﬂllmse Sdgamrsd Rip@lghmenal adcidesl. PLCFga‘.mmx atindtes, pathways

TR T KA )
de gran%ﬂtlon tF”cEFa%?SQg ﬁﬁﬁh#‘gsosﬁlc‘ﬁvlét'eyﬁﬁ hred. E@}()r yse?hﬁ%@@ﬁléwted

regul ate signal transduction cascades In

proteuk(MAB)?klphﬁy,S eaBERXK1 /2, INKID'D, andlp3 Ble petvitioh of thiegaathways is
transducti on’ cascades |nclude but are not limted to,

importapein thestranscrintippal reguiajinn pf propdiammatery imediaiirs.fuch gnkft-a and
IL-6, asrxfenlsagll‘}?e 1!1&%%&%?&%&@&5 {’g&f&ﬂgs may al so be used in

d in parti-cul ar

(oL PR B B8 RS S

FceR1Sip@hlingedakdadar Indortantd), 0Wé E&IRI) 186 POYRIESCIndE hlgdﬂmabféhmdﬁ]ﬁzr

not limted to, respiratory burst, cellular_adhesian,

that is pRpPhPEriateseand aparnits yépanddide|Fegiph aiyetien ofdthe FeyR1 signaling
cascacfylgz{dgrédg g@nngg hlsr gE QAL ‘ﬁfhoﬁ’gﬁ?é&ﬁ%ﬁ&g% &{fﬁ%ﬁﬂe
ga.mmh hpmbfﬂlmt— |ayid “mitda cpi bdrejggl‘atemy theeactise 2, 4t pyrinmidhindgd dm By k
ki nase vivo as_. a ther ti roach towards the
compqqne%ltnﬁlélﬁ%s byt atg patimitgddp, @eﬁﬁ ﬁ%ﬂﬁ%@@@ Unedi ated, either
wholly 20 or in part, k kinase activity

[0164]\I8h‘ﬂ-1"9 ARd W}lglaeﬁ%iﬁbﬁl sgiabg %/osy Kimvingstbe petiiitioda pawtlﬁ@las%é

pyeim{ LR AL AFhE o BlnBl BERNSH Y SlphcifpfROR T *°

107355643 filed Jamb@da 1Yeens, (Usneoqmmmpwsl)m;enmona @fplication Serial No.
e Fc receptor signallng cascades

regul ate or inhibjt
PC Fﬂ&@/@ﬂ%@k@ﬂﬂﬂ%ﬁeﬂowﬂw 036060 B Seyriiptfionriesal Ma o
ach towards
101631 0% AR Soppp e Rkt .
PCT/G N/ 082§ W e20ad/6H138RY, B.3. hpplicatiemSaiab Nos | H9¥8e2i3filed July 30,

200+ (RSBhSR BTSL ot A Sa ST L hen e LR JB s
( admnistgred to animals in veterinary contexts or to
humans. Di seases that are characterized by, caused by

[0165P ‘Th@?ﬁf?@' o@taegmcw dﬂo&:‘rﬁ?*ﬂo FREbaIRN o beh&RE S 4- ﬁ%ﬂﬁlﬁﬁéﬂl&n%
degranulati on, can therefore be treated or

compgmgederabe desied cmélt@es pluse cambrotandismedhinl indigro angl/onémvivt
imtation, atopy or 30 anaphyl actic
awmy%asqgslﬁs¥??$P%?for aIIerglc reactions, allergies
(e.g., allergic conjunctivitis, aIIerglc rhinitis,

p|c asth atopic dermatitis and food aIIergles)
B or USSR e o

[0166] As prev1ously discussed, the prodrugs described herein, such as the prodrugs

according to structural formulae (I) and (Ia) metabolize when administered to animals and
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of scleroderma, increased fibrosis, keloids,

post -surgi cal scars, pulnonary fibrosis, vascular 63
WO 2006/ 078846 PCT/ US2006/ 001945 spasns, m grai ne,
reperfusion injury and post nyocardial infarction),

WO BBA58Y6 associ ated Wi th tissue destructi onP%UFQ’O“G/OBf“"
COPD, cardi obronchitis and post nyocardial infarction),
di seases ‘associated with tissue inflammation (e.g.,
irritable bowel syndrone, spastic colon and

humapyynfoAehEe eYPaBdE atdnlsléléE@;eceptﬁr yignakag ceiradencespesiallyithege Fo
t
recept%fsl ﬂa'll di g'a:\e%y I'nléq sli]@ﬁ/ %‘ e ggﬁ%{ aﬁ@/‘br Y ﬁ%ﬁélg—%sc%cades,

coI ag en I's e hrou
that lqsadttdn\mmng sthdr thyngs rﬂmmhaaseemdﬂirmpmhem dﬂzthermcal mediators from

s R B S be e e e Sy
are al&d"ﬁﬂrﬂm bnnithRaeyr shR:1a80 2841 consédidndd $qndsh ﬁétl\h_ﬁe@}’pr&liﬂ§§oia

pivotal role in'the generation of neointinal
these h«ytp@mphmmaﬂsﬁmﬂylbo\»mdgn alyati¢tyoh i vijrariy viva and eeviverpaitexts to

regulsgh iy SR e S e i ok Kpg s Bysfy Fo ' ©
recepfor kigHAlagl @Ebaa&5mﬁi]tﬂe SibkicalliRbfonsdshEfePe @6y thith sigh@Sy dab@des.

herein can al so be used to i nhi bit col | agen-i nduced
For epreplelie pogerebodamensiheprgdrugs map e uead to mfebﬂbﬁxk lipasepdther in

vitro 815 I§Tq1?\Joafnq$rhMllg Ilnﬁp?lpﬁﬂes S%tr&){m? %ﬁg Egllr 5 Zl;h%g rxﬁ& éis\é 8 lu?&].i 'to
regu]ditesigﬁﬂoﬁmmuf:@d)d Qivsades M&ﬂﬁ:ctﬂ Sy’k kumsa phays Elﬂil69$uchr$yk-dependent

ddi tion to t di d
signaf RSN on SRS M I e ORI 1, 23 CE G PYh EHBITLOHGR

and uﬁS rEnVﬁ ] faihdtiSh hdeadhs: a%@ﬁroﬁﬁ%@ YA deSedd h %ﬁrd &t in vivo
pllcatlon Seri al 10/631,029 filed July 29,

to ICQZIEKDG d in, partruéar mﬁublbn@llulappbnoct@mabmswcmffecm by such Syk-
PCT/ US03/ 24Q087. (\W2004/ i cation

depergh ngglsg op EREHES P e ool BRSPS i, Sht are

not ligdidd ltcmrﬁgiﬁﬁbﬂy%ﬂt o3 [ihd LakdieH) c&ﬁﬂér&ieﬁﬂﬂﬁulanon cell spreading, cell
PCT/ US2004/ 24716 . are also useful for the treatnent

migrfﬁionpﬁfélwgaweg%iwnophaammswm@bm syaiheal andyeeleasg colbmatugation and

2+ d-
Ca HAE MRSy, SRR BE7A0IBY Bl LR MERLEARRIER,
therapeaitic taplﬁ’aﬁdhrtgwm:ls fhie enéetitenter lﬁmhtlﬁh Gﬁﬁ&@.&s awvd{204d, either wholly

.S tons., .The of _.autoi m’run eases that nay be
or in bRy A VB ST BN ORGP 58 Eé keassaaciajed discases
that rhmeupe%tetdmfev%twm&ﬁﬁ plrwf@ésvaraamgé §1§éﬁ§se’d'ﬂ1 HoYe demt below.

occurs as aresult of I ot al and/or cel |l - medi at éd

(0167 3ARAAGRE dhfbokfHBAR ENTREs ARY bIRRS 10feefNAY grn&'tﬂfm@m/ or

Xxogenous orli gin. I'seases ar
recepltc&fsgnalexcg dascadss ahide s - amarl Rcryﬂgntehﬁted@lamnmdmtal c
e |lIl and/or. Ty

thcran%% Pg%‘ﬁécf%ttP\VF‘tdﬁ %%meah%r PrESRYoN OE@“&??&H%‘%@EI“Z“ by, caused

by arﬂ?&\ébs‘%b'i%{e}zi ,mila.\,t@@relea&y&%yﬁtﬁéﬁs éﬂ c\hb&}{:afﬁé‘ﬁﬁtb{%rb‘f sQGR B dpior
result fromthe release of pharmacol ogically active

signadin® sasgafiee o1 degranilagign hp uhdrepimeents manbenaistinisisrid de animals in
veterBﬁ%p clxts ¢t ‘ta'c% h\ﬁnztngl kﬁs\éﬁn%% hl?agﬁ% gﬁir%oveﬁd %H’C(%%ﬁcdpbg oF associated

enous an
with such medlator release, synthesm or degranulation, and that can therefore be treated or

prevented_ with the active compounds include, by way of example and not limitation, atopy or
anaphylactic hypersensitivity or allergic reactions, allergies (e.g., allergic conjunctivitis,
allergic rhinitis, atopic asthma, atopic dermatitis and food allergies), low grade scarring (e.g.,

of scleroderma, increased fibrosis, keloids, post-surgical scars, pulmonary fibrosis, vascular
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30 reactions play a role in nunmerous di seases,
including allergic asthma, allergic rhinitis, etc. 64
WO 2006/ 078846 PCT/ US2006/ 001945 10171] Type I
rsensitivity reactions (also referred to_as
W@{?@Wﬁ%é cytol ytic conpl enent - dependent oFCT/US2006/001945
cell-stinulating hypersensitivity reactions) result
when i munogl obul ins react with antigeni c conponents
ImigRideS rePrflsh Md st fyRa cﬁ‘ﬂtlﬁﬂl%ﬂo [ disERRL Kbl
Spasmg ml%%econg r| nt(f3131 ‘E]nfy C%MS )éd {o cel lgr lts?agsue o
with tﬂé}weias;estmm@tg af @Qﬂﬂmmudio}or@cb@ls axd mSémmamarryfae:tuon)

d1seasp¥ eﬁv.Fe ! zageds \fll%l‘ll yid qﬁ%ﬁgﬁ | ,|n1§:|et;a]@ Bﬂ‘é’# sgnérome spastic colon
and lniﬁﬁmfnlafo?;bbaﬁél gfsb@e)‘ HifhkdrsatidndndRadpast ure' s di sease.

1721 Type Il hypersensitivity reactions, (also
0168}‘ RE&LI ﬁﬁjdléqua@é sl‘&)% tRatGRERIBK of elﬁﬂel-é@s] 5 cofl9 1?ﬁl’cd19fed through
nrune conpl ex hypersensitivity reactions) result from
the sank atiwpypsietliby imofuns micegibns, with arcunramnqng:eptor tyronsine kmase motif

on the Ry BB e g VB AT Ao PO e LD APt gy 9260-26),

and al%@ﬁhﬁlt FRIAE atph@tas 'rél@upthe géH&H’m%n &0 AR iftkn4l thp@éi?hél@ following
-limting exanples of roto pi cal

balloqnea]w igmieH, Swaklikely thaquahleolf mglsacflé@@ménlatelets and

o TR R e ST 3D T e

descnmd lidr¢ih emsalécelbea&b@toalnﬂlbb @bllapes-iioghplnget stiivhibhanH tdr SER or
I V. hypersensitivity reactions equent|y calleg
preve@é:qegﬂeé?.ssog%tpq:l B 9T sqused bwc]ayfg&e let agtevagipn, such as, for example,

sitized es whi c result from contact

(0169 ﬂid?no%qgﬁ-{ fdloﬁlaﬁraﬁée%%é‘ ISME‘ecLlalezé \?\?lreac ARbiG %pmcal data

| seases Cl nvo Vi ng I ons ar
confirenthbithd actioe At pyrintidiasdiaminke @gmpnﬁﬁnds d¢sedbedoin.U. S&bﬁlﬁidanon

s W D 5 P, 2 Bl e
No. berﬁ?étﬂﬂm Ave w@qﬁ elm)t iR dagpli%t%}r $aRI ﬂSFfU/?&%ﬂfﬁeed%ly

st ructura I'n particul a
30, 2008t(H82305/Ry4 1E), s é dhteroatianelxtppbcation SepaltNo. PRIFES2004/24716

(ot ganor) Al SRttt 15 Pt o RGO g pRans GRchsS, o

well ds i Mﬁbﬁ%yn@tﬂmé’@&ocﬁdt&ﬂ WRelsdch diseRe i 'Ffﬁisoprédﬁiﬁyéﬂhéyetabt%e
aut oi mune henol ytic anem a, autoi nmune atrophic

corpgyls pretusefubfor peatimgor preyenting wieh diggasesianfionsymptoms. The types
h
of i FREEGRSHATKE L i oPYLALTRIRS LA 5on SRORE RS

mcludmmsh dlsoidars mwcﬂﬁhg\ assua iriglirg \had pcdut Pasasresulll sfadmiehordd hdred gell-
biliary cirrhosis, chronic aggressive hepatitis,
medigigd Epanse, 18 IMEIUNPEeEs ArAPEHOL SPHAGENOUS RAY/RT HHOBERAUR Prigis Such

diseald® ble RYudNGSEreRLL Q) agmefseéﬂin%@@ gshef ﬁ&m&ia&{nc (e, Typel,
haracterized as involving system c autof nmmun
TYpeélﬂsmU@reTYPe\W) byversanditinde teactioss- e not | i nited to
system c lupus erythematosis (SLE), rheunatoid

[01704 Ashdiscudssd piSyiogslpifype § hmphrmma’tiviﬁaienc&'rohs ganerdlyoesalt from the

release of pharmacologically active substances, such as histamine, from mast and/or basophil

_ 1nt1m§l%91?€r§lhglé &Jﬂéﬁs}qdﬁémocy Udsbhi hu"rﬁaCt' ons) are caused

cells following contact with a specific exogenous antigen. As mentioned above, such Type I

reactions play a role in numerous diseases, including allergic asthma, allergic rhinitis, etc.
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30 pol ynyositis-dermatonyositis, system c sclerosis,

polyarteritis nodosa, nultiple sclerosis and bull ous

penphi goi d. 65 WD 2006/ 078846 PCTIUS2 00 6100 19 4 5

[0175] It will be appreciated by skilled artisans that
worEnyoict he above-|isted autoi mmune di seas&GTHFH0OC/001HS

associ ated with severe synptons, the anelioration of”

whi ch provides significant therapeutic benefit even in

es where the und ut oi ne dise se may
[Olﬂinﬂ e‘ggﬁyp&ﬁséflﬁl%'ﬁﬁi 1ggptio %ﬁ g?P’??fg@€S§ GnE R wel |~ as
compleRehtidepaideftl of cad stith SI8AsEn DAL R VI Q@déhbns??es@lt Srhen
consequence of activating the Fc ing cascade in

immuneghouinreacs it anfigeniheongroperits ghceds or %&S\d@@r Witthlan pefigenioae
| t
e 9 Bl e Y, B Aoy

associgled RathiTyge IMypBeaLitivas ratbm iftides Bitlage ndt higiwe o @ﬁlﬁunmune
find use in the treatnent and/or prevention of nmyri ad

hemolxti anegua, pptrblagtots ki ap Goodraphuercdignitte- | i st ed
aut oi nmune di seases. 10 £0176 As a specific exarrE e
[0172} Eemﬂéltkdmlrsgmtmtiytrﬁ:ash@m alsoyplened toyasteye pamplex sol

comp B osaeins RRSTon bRty OitdeRn] Ak B R B Blp o ot
circul&ifhg @higearigaldoylobilid Weﬁy IO 448 drliatisduss, dethsetdmpanying

crowded with |y nPhoc ytes. The synovi al menbr ane, . whi ch
acute frflappafQry Faagtiosis @t digsite plipapung ﬁprexalex HeRasites- Nen-lmdingy

exam?l@g Mtﬁr@[&yﬁﬁ'ﬁu e lF §ac n &%a%sqr{m&ﬁﬁe WOty @af%drheumatmd

I'ss ritic ce B- and NK cell
arthritiq serop smrss, ]sﬁstand: lcpusstﬁh@nabcbsqo bammatyped cbﬁcglorﬂ’etrulsnephntls

i SRR AR BRI bor on o7 00 o
gl.obul I tual | |t

(0173 &?e? ﬁﬁﬁp%“é,gsﬁt?\pﬁégﬁqg%&%gﬁgy o #é‘vtj%@sﬂ%ta ce f%@?&gﬂﬁl%ﬁd

or tubdR LRS- ?RE RELTRIRMeabtRRS) 24 cafue&pw &Hﬂni’éﬁldl‘ grmd@lesyees which

er osl or near  the joint. The 'nethods may be ‘used
resulttfront ¢amtact with an@mfmmtlgerahlpn ligribng saumplalof diseaskd citsfl as

. .h RA. .Th f RA th
imvolHF AR VR e B s e Bt ”r%@?%%ﬁut. : e
10174) STyt SETE ST Y B SOre R ooH PrEhe B e

hyperga@mm Ya@ion9 tlad b8 Gredted Br ;R@vdn%edaﬁm @Y §deru%s qeRrdhers of
her the treatnent results in a concomtant

structturaé’éwmlm (Ipgnd (. dmy@“rltqlmn@cRﬁethoeindiaarbeasqdetdmmtuoopmvnm
t he. armun& rcu mat.oi,d f actor.

those )i A Hhse s el et b GO RGBS ofeBR SE inbla b

autoiil@Vied @ipgders fctudldgabitaibt Eﬁfttﬂoﬂﬂashﬁﬁoﬂomﬂﬁ}%ﬁﬁlm Nutcimehune
clinical rem ssion in RA Oncg such paraneter, the
hemojytirpnerpiacricimuas AEoPhGFasBlgEE PR IORp AR R APEFE RS

encephSIgH 'tyélﬁé ﬂnaﬂlﬁng%;.gmﬁsneasdﬁama%Jesgédﬁtomﬂﬁm' | en

join count, a as a 20% i nprovénent in 3 of the
ﬂnonfootyrtmwuagsy@maﬁampléh%mlqo alyas;h&magrg‘h&h&iavcsa@mss pemary

blha.rg gﬁoma égﬁpglggaggreaﬁlgea}bel%gt?t{s r’atlve COll?lS and’mém Iedggurgent of
glomerulopathy, as well as those autoimumune dlseases frequently characterized as involving
systemic autoimhune disorder, which include but are not limited to: systemic lupus
erythematosis (SLE), rheumatoid arthritis, Sjogren's syndrome, Reiter's syndrome,
polymyositis-dermatomyositis, systemic sclerosis, polyarteritis nodosa, multiple sclerosis and

bullous pemphigoid.
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and | evel of acute phase reactant. These criteria have

been expanded for 50% and 70% 30 i nprovenent in ACR50

and ACR70, respectively. Qther criteria includes

Paulu's criteria and radi ographic progressi e -
WESHAS/p7S8t0r ) . 66 WO 2006/ 078846 PCT/ US2006/ 6%1@%%““%"“19“ ‘

[0178] In sone enbodi nents, therapeutic benefit in

patients suffering fromRA is achieved when the

0175 B ot B B0 0o 8 STl e BT IR TR Bagne

diseas@y £t af¥beiated P sfeyd YRGS itike a(meﬁbﬁh))n bBwhighipevidey significant
associated with synptons such as 5 fever, joint pain
therapesfic henefitgrenip, m%autca? where theinderbang,aytoimanyng |dle$easegrgﬂya}ot be
C {
amehégrg%g 13%‘9% gf ttﬁ%sc 6&1%8{0512 %ﬁgérlgﬁé etB?ll?{l:na\EhﬁDF Hﬂ@asg@faﬂag A3 & a
consed}tedcmﬁf aotivaing tl&lﬁlyR@rgahlnma@dadaﬂymoﬂocyﬂaeeﬁy n*m tthrodrugs of
ssoc ted LE are achleved dless

n
SWCHHFI%%%% Rt o SRR R omRp gyt are
potent 151%3&5@ of su‘él‘-l E/Eﬁ@mgﬁh‘irﬂnﬁllﬂ md c?&g and 98 %elMihd fn@ﬂh@ds find use in

scl erosi s crippl es t e patient by disturbing
the treatxmmahncﬁ@mmy:pn@t ofmoyreadi adgersel opoentd assadiai¢owith the above-listed
. b|n not or functions affecting wal king and use of
a“tomi“ﬂ c&??&% produci ng bowel and bl adder incontinence;

(0176} B speii examplen g bRgrold sritin (A e ADe TS pa e, i,
loss ombﬁ&g&dqaﬁe&ﬁ%ﬁﬁgaqom t&roﬁgﬁoc&@thte 'Bs&)ap@ﬂtlg &apa%&%&é& by

when an |nprovenent or a reduction in the progressi on
chronghllnimflampé symovinor thatg$ derdsely crawsist ivnid lymplicsytes. Thnsyonyigl

assoc achieved, regardl ess whet her
memtFRE" Fhih FitgbtbAl R b8 9SO RK ool fRlebiety folRlas A Ehesce
form $iM@laikd G pRol dGs s ind] Gk enmh@@cdmgepl BOad 1€ tce ¥, nRERYRAHes
such di seases, the prodrugs descri bed herein nmay be

and clystpss oif Blagmeeellsi dgIsyProosss, a5 welliaseasplethorgmé immupepaghological
mechﬁﬁé?ﬁjsrjﬂgﬁdlﬂg u]-{e'}"%)r[?ﬁa?ﬂ%lf 51‘3319 %ﬁ%ﬁﬁﬂn%&ﬁlga%% 2 ly result

agents use or treatl seases

in demctmnmfmheamgnﬁyaif éd joint, hemhmg in défomeis permbhent poss df figstion
in mxture or jn conbination

al so be admi ni st.er
andfoa%% S5 Onpsag bEQipt. ?@etnaeé%& s Grapy b ugRdde tgaly aaxehorate any
one, sgaérﬁ% 88 of ﬁlefefbye@to?ﬁs%fw STh¥ERRhEDRtet 8O AT REIRthoat-Se

i nhibitors kotriene synthesis and receptor
considentd toipronds themprubic bemedit (ﬁlsqumd mwt gemeradlyj ffh) wienor reduagign

S thes sot e smntc o I nt h sis

or ampiRattiedg o B SRRYES, Lol KX

regard |30l ivhethsr thérﬁédmt:ﬁtemtts in a’itanlco&{MElt teaiient df%dhﬁd@nlyﬂ@RA
i nhi bitors, p38 inhibitors, PDE4 inhibitors, and

and/opp pedustinndnihsamountoficapulating wopmatpid fnterdiRED. may be .
adm ni stered in the form 25 of conpounds per se, or as
[0177p e reismeemn Cellege ofiBbeimatelngy @deibrtias denglopep evigria for defining

1mproLvagr%] f;ilmgﬁ 1&41819%11 %(‘f’é Sgl Eggrar%gtnﬁ %heoéeﬂﬁ EECR criteria

pro € manu ac ure
for 2(1%’ BMﬁﬂatl Iuﬁpralfeﬂ‘irm() Rguirell 520% Whfrgyer@én iithatendér and swollen joint

count, as weﬂ as”%'/? %}Argyelment mr%gof the following 5 parameters: patient's global
assessment, physician's global assessment, patient's assessment of pain, degree of disability,
and level of acute phase reactant. These criteria have been expanded for 50% and 70%
improvement in ACR50 and ACR70, respectively. Other criteria includes Paulu's criteria and

radiographic progression (e.g. Sharp score).
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ermul si fyi ng, encapsul ating, entrapping or
| yophi l'i zati on processes. The conpositions may be
formul ated in conventional manner using one or nore
“gk%ﬁlologlcally acceptable carriers, 30 diluents,

P EPtos or auxiliaries which facilitate PPETRSHN6I0P1945
of the prodrugs into preparations which can be used
pharmaceutical ly. 67 WO 2006/ 078846 PCT/ US2006/ 001945

183] The .prodr e f rnulated n.th : ,

(0178} s cabon Baamo DB e bR dn PB S SR ipaRm Retis artived

when MY PaBdrR exHBks/ARALARCD. ONIsPLIRY cRBIHBRSE E\R@saéflARCJO oreven -
acceptabl e salt, as previously descri bed. Typically,

ARC79undy teaichisvaak e nore sol ubl e in aqueous sol utions than
the corresponding free acids and bases, but salts

[0179hﬁy§tmc Ilupme eryiemabislsi(CSLED éntypiballycassoctzsabwith manftoee such as
aci 5 bases, may al so be rmed. [Q184].
fever, m&%m@&bﬁa@rs @Hh%% i“”é“% %%Slfﬁsa{yféyaweor@LFwﬁa]tléh i 4o Gomtext
of SL]@ Qhe Mbﬂﬁﬂ@irla ¥orﬁ[&ére@qg ﬁroQdee tﬁgﬁﬁeﬂ{@&!&m Q’Hen 4 ALY
for exanple, topical, ocular, oral, buccal, systemc,

ameligraterl of anp p&the ispmptoms camsdelyrrasociatadovigh SLE angiaohieyedetegardless
d trati hal
of whiterdhs Feelp i 48 m%éfo""n&%“an'i‘h%aaﬁfé‘g hshrdrdirectn, tne

| [OISOEF/EM%Q%%? KRS cerlipche isd: rcteriros el st timplating

doublé Uisfohedtﬁ’tﬁfblné B8P undsis %ﬁe&mg%a’%h@ﬁﬂcﬂﬁ% of ﬂfélh'dﬁ@s bi3a8&ng

desi gned for adm nistration By injéction, e.
bowelsand btﬂddﬁemtmmc,rsammd isertsoyg S citd (amch i mm andhgnmrature

seasitte]. SRR @IP RIS PRl U0 R B8 o Biovide \fBSpeutic benefi

when BA trﬂjﬁeacrnyena i rRUsdtioatih 0” prddedsida 3F hnysefod ndrobeibE elping
preparations include sterile suspensions, solutions or

effectbpamBPEHgs<Fiatch REHAUS isashicyteh exganilesy of whethurdbseagnenrgsylts
inac n%t}ﬁaﬁ}ugﬁrea&{k‘ﬁt M%e}lgﬁgﬂﬁay al so contain

ormul ati ng agents as suspendlng, stab|I|Z|ng

/ f he f t
[0181?%&%{%&3%&&% htar gsglcr:]t% gl eag?]s p{oa%u | %gicr%bst? h]ermél r&ay be
admnmﬂera@ﬂugl?sas%mhfesmﬂohd: 6O 6re gﬁ@dﬁ%’@ldﬁ%{ Fixt@e Gr BRMbiaHnAwith
added preservatives. 20 (01 ternatively, the

other pggnisdisefiy] for frestingisaeh @ﬁﬁaﬁwnﬁf@r ihe SYmplems |3P}509’@Wdé‘t‘lﬂ¥ e
ases 0 TR PSR Pl LR ALl Rt
usefulie)tlteata:ﬁl&rslﬁbtdei'm ,mﬂdms sdnbﬁmterom,aneﬂhmhéwstsblafws, 5Lbe

t d dried by t-k
TR N .
0, 6 4583 AL o S ol SR

COX 2hitaroes, neéabtrexatd, h&tiﬂmﬂrhm retukin mhnmbh@tsnﬂmsluamﬂs PDE4
known.in.the art 19Q€

b A R TERP e S8 10 iR e CBRRRGRd i OF form
of compounds per se, or as pharmaceutical compositions comprising a prodrug.

[0182] Pharmaceutical compositions comprising the prodrug(s) may be manufactured by
means of conventional mixing, dissolving, granulating, dragee-making levigating,
emulsifying, encapsulating, entrapping or lyophilization processes. The compositions may be
formulated in conventional manner using one or more physiologically acceptable carriers,
diluents, excipients or auxiliaries which facilitate processing of the prodrugs into preparations

which can be used pharmaceutically.
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exanpl e, | ozenges, tablets or capsul es prepared by
conventional neans with pharnmaceutically acceptable
exci pi ents such as binding agents (e.g. pregelatinised
mai ze starch, polyvinyl pyrrolidone or hydro§¥
WOLMRATEYE | ul 0se): Fillers (e.g., |actose, 30PCT/US
m crocrystalline cellulose or cal cium hydrogen
phosphate); lubricants (e.g., magnesium 68 WO

[0183%@?&%@?1%@ gﬁg%%égﬁ%ﬁ%gﬁ?@%%aétﬁ%{ %rx?%)sh%hg)eloge in rtrIIIe

form cfﬂaawdﬂateghqlcalé a{-exide or phamadeungﬂlagamp&bl(eealg as pﬁe@ﬁhusmm
ur, | fate The tabl ets may be coated nmet hods
descrify 1Y PIERGOF Sl e SAlkiHe in aieqie apiapens @ﬂé@? gorrqsppring
q tp@els Couft QasIHA0Rg | i W d Eacidi@nd
free acgrsoaglpgu% (SS Saisladihe d%ég?ﬂu ﬁ“alﬁ(_ tH&rP%E Qﬁest_:}@np(ug"i('r O—Bcz,
basesmh}ealsoéa&lmléldl is, 5 ndependently of the others,
sel ected from hydrogen and lower alkyl and y is 1 or 2
(0184 pPlshrinhaeuticad x bin bositi ans wenly ele b bitable. fonvitthalyr auy geodefof
. about 000 nmg/ Ml at hsioloicl H are .
admingsfraion, é‘l‘c}%ﬁ‘% T EHTLF tpigt, ‘gfb‘?‘/ﬁrwﬂf%]t oﬂP SipmaC.maialbapigetion,
transd@fthl GBRAUL HSnal e rbrﬁqgﬂrrpéuﬁttaﬁ% ?@r a‘dmn§5ﬁ‘&ﬁ‘19ﬂ Sy BMa8n bAL S
orallyfromcapsu es, prodrug Conpound 4 exhibits a
msufflatiomvai | abi lity of dr ug Conmpound 1 of about 30% (see
FIG 5), with absorption being nearly identical to that
[0185pForlibpiaaltadménisiratign,Cherpoding(s] mag ee fdrinGlatdd)as sGuhers, gels,
hosphat e rod.ru S, havi n% er- SOhUbI ity properties
ointmgRtsyic St%‘ GH‘B’QE > 61 584 Elg%{’ﬁb BURt2%: are expected to

exhibit simlar . pharmacokineti % properties, [0191] A
(0186}, Systemic forgdations jnglude Biogs designgd, oataﬂlaﬁnqt@iaorb%awaon e.g

I
e GO0 ok s i O s DISRLL GuEAM B1yo1
those dcm;gied farSrantdermedf fransminoostl @al0s pubndhaty adndmisodtioni dal
silicon dioxide, about 0.5 to 5.0 wt % croscar nel | ose

[0187% Qdefuhinjeatabletprépadbiohninblule séide sEpEstindohitieas at eemamdns of

lED/(IOOH-H

about 20 éo 80 vvt%mcrocry? line cellulose.
the aca}é%fqrwun (SLinagugous er eilynveicles o Bies@mposiHons may #50 %qala*fl as
fom@atﬁ!@%&ﬁ?lsﬁéhsag shd ﬁﬁm%@fapf?l)i @hﬂ' diSserditg AR%t. Ghe formulations
fruct whi ¢ an tiona contain coloring agents,

for mpctodn raay léq‘ peseabed mp lugit mge ﬂorcgll,eﬁ g#,gg a?g)%g ]gr Jﬁlemulﬁgose FD&C
an di oxi de i qui
conta%?@pﬁﬂé?a}yowgpa%?’&dﬁ8 CSSIVARVRS st r at i on may t ake the form

(01883 @gtﬁ%ﬁg@@ﬁ? w&ect"ﬁlsfmﬁatwgsm éfa?@%c pgw ?rfglaa fuct

reconétﬁﬁn&mﬁ{ A hutabrawemwet mcm'alfng fhuPot Rldiea t&géﬁ]@mr%g&?ﬂée%ﬁer
before use. Such liquid parations may be” préepared by

buffer; denteont sadutiin, eteahefoiust Tprthxswa@,éhﬁ actizié bympmod(s) mby be dried
addi. t h bi t ol

by angyﬂ S e et Sl Th AR a?ncﬂ%eﬂsét@ﬁ PEAT B o

o185} 2 it sdiBR R oaheFe’ FatprisledF Hsrhamit (o beppeated

‘are use8 irfth§ forflultiYion A5G Rhetranémeival i@ T 4. fracti onat ed

vegetabl e oils); and preservatives (e.g., nethyl or
(0190} For oral administration, the pharmaceutical compositions may take the form of, for

example, lozenges, tablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g., pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose,

microcrystalline celiulose or caleium hydrogen phosphate); lubricants (e.g., magnesium

68




10

15

20

25

30

propyl - p- hydr oxybenzoates or sorbic acid). The

preparations may al so contain buffer salts,

preservatives, flavoring, coloring and sweetening

agents as appropriate. [0193] Preparations for ora
waadmsnissia ati on may be suitably formul ated t #CHUR006/001945

controlled 30 release of the prodrug, as is well

knomn 69 WO 2006/ 078846 PCT/ US2006/ 001945 [0194] For

cal administration, the conpositions: na t ake the

Steafaﬁeoﬁalrﬁc’éﬁl iea)p fisintessinty (S e RYRL ST SRACHREHSRY glykolaietii%nal
wettmgggn e.d. Q4 | &%'l %@ﬁFengh@%lé@&hﬁ% ccfa‘t)édittglsm&ﬁods well

tratlon e prodrug(s) be formil ated as _
knowrs ol the Mowﬂh(ﬁ)ocxmqﬂe 19t gans) ﬁbmawrwsl)ens wppogs.t Brasphatoprodrugs in

which e ROER RS B BistpBiig Ak ar SIRODePrisgeny bk Reor
indepdiRe@ly GFHHE fthad sleted fr%En rfyafsgeh shd @wepzmcﬁma 5}'}@1 alt 2 S 1Bkt

insufflation, the prodrug ﬁ? can be conveniently
exhibitie Mateeselbilify inkke ﬁaogmf@bmet lalerl§8e rn%rplr %t;phwfdnglcal pH are

esPemaB;r 3 ﬂfl fgrgogalp gﬁlllfn;%t{oe{tlog WézQaebti (L]tl é.?]qe coalp%L%}es‘, lwg?n 15{6%6% t

Spragh¢-Datle9ratk bta0lk Rt fipedes, glodhlgaT Gh@iuvhalllekbibded biabwailability of
fl uorocar bons, carbon di oxi de or other 10 suitable gas.
drug Gompqyad d o€ abayt 3% peeddlr )z with absogatism bemﬁéleer&slég@wahfptthat of

actwc%%(ge?gaﬂﬁkﬂﬁ%&e%apsm(gtglé’r géﬂﬂte%r&g%%%a‘v q’?zltéerS[ubﬂl

anou cartri S fof Use I.n
propettieh aieiar tocthoderd pfddngt Oomgduad 4exmpbcaecbmpnhibaslmm

cartridges conprised of gelatin) may be fornul ated
thn@ﬁ?ﬁ”éqq‘i%ﬁ%oeg‘eﬁowder m x of the conpound and a suitable

g wder _base such as | actose or starch. 0197] For -
[0191p & ipssifia exampnlacy tabist dermulation Srrguediyg Qymﬁagn (a5 yeHas atherd

phosyfc o Sinie 128 BT b e G aho? {6 gl oy e O
therecsm labal D5 fto 0.5 el allostabsilicoy dieripg abmh_it Ot5ato tS5tlew@y erosaaemellose
oK L0510 m SRS A e B S S
cellul@sel QF de@géd tﬂe‘ tgbleg g cd}t&d Wl@l Dk 9&.@1 ‘asy @proﬁﬁﬂl@i&tﬁlmo

S. Patent . 776, 445; U.S. Pat ent .
carbosyraglzylzmmlomr lfrtxstospa‘tlrmitcamop tighalig morz@a colLCJrng amrtsemch as

for ople G bf%%’ﬂ EhRG e e%afﬁ&c Fgoipe e igghom iy

oIon el i ver the rodr .
0035 Bl S5 5 G G R SR S I o,
solutiBs, § d}%ﬂ)@d?ts%ﬂeﬂﬁoﬁr ol MEY ﬁ@"ﬁ@ﬂe%téd% aQlky %@ducﬂ?@r constitution

pr odr u formul ated w th suitable polyneric
with mtemr@ﬂ@p hmmbba vehicker iefdrs ugee Sych, liquid prapasatidns imagi be prepared by

table oil) 25 0o n_ex n
convegﬁél%ﬁj g}|1 B%ﬁrxga%%fl?%}lgﬁcvgga%ﬁa a%gﬁwesé:‘éucg h% %Lgp?rﬁla}gyagents
(e.g., Sétbiﬂcﬁﬂs?r@ﬁ&eﬂluloséﬂérﬁfaﬁ%sldiﬁi/d(co dnaa edeleals); @elulsifying agents
systens manufactured as an adhesive djsc or patch which
(e.g., lécithin or acacia}; non-aqueous vehicles (e.g., almond oil, oily esters, ethyl alcohol,
cremophore™ or fractionated vegetable oils); and preservatives (e.g., methyl or
propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain buffer salts,

preservatives, flavoring, coloring and sweetening agents as appropriate.

[0193] Preparations for oral administration may be suitably formulated to give controlled

release of the prodrug, as is well known.
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slowy rel eases the prodrug(s) for percutaneous
absorption may be used. To this end, perneation
enhancers may be used to facilitate transdernal
penetrati on of the prodrug(s). Suitable transdernmal
woatwchesi@r e described in for exanple, U S. PATARROKKEO194S
5,407,713.; U S. 30 Patent No. 5,352,456; U.S. Patent
No 5 332 213; U.S. Patent No. 5, 336, 168; US Pat ent
90, 561; .U S Pat ent. No. 5, 254, 34 Pat ent
[0194]\Bor tglcq_aé gd.rggg;tra’gp:g EERMPASILIRARS. may t}%%thggqm of-,t@j) r lozenges
fofm%@%ﬁ%&?ﬂ@if@ 006/ 001945 U. S. Patent

088, 97 tent No. 5,087,240; U.S. Pat ent No.
19 O o R B 0 Bt
solutity(fds e=t&itioh @yetlas) bnp@oammesor (ﬂl‘ﬂtd‘leﬂmmbﬁﬂam @heentional

wel | - known_ exanpl es of deli very vehi cl es that may be
suppogidQry basgs #Hehiay 6708 bpites @ aBesslycesiget ai n or gani ¢ soI vents

such as di et hyl sul foxi de (DVMSO). may al so be npl oyed,
[0196h Feruss)isdmenigination at adatiaistaion hyfinkplationor lrtsrsﬁlabort,yhe prodrug(s)

can b Q00T RDALTRSBUE 3l £ B8 UL PRSPV feoSale )

in a ac
nebulizenivih the U)Elai‘oﬁ)fsuifﬂfle ptﬂpblﬂand@%a,gﬁclﬂﬂbdﬁﬂuﬁmﬂie&iam ng t he
. pﬁru(s g for exa conp gmetal
trichlospilpgromethenes uchlorcgﬁ@ﬁlua@ﬂémaﬂ, Rl ek T

ns
S o L P St A DR e éod%%‘i?%rﬂé’?
prowamg)d velgé b)detiegarmétersd hmowitnCapsnles ambasirit gesrier wseer oihaler

or nsigtos Y87 B bRt cothifets pRRPHRAaFEuh i e it

contal fg@Cidwier fatk dfitB@éoriound hRVLATitabll PoRaEtHaSedRh adliasBas®
being treated. The prodrug(s) nmay be adm nistered 15

starcly her apeutical |y to achi eve therapeutic benefit or
prophyl actically to achi eve prophylactic benefit. By
[0197ﬂ Wer ap@madmirb@méom,tthdmoma@ mey belformulated agp solution, emulsion,
ratipn of the under]| in i.sor.de el n
suspefig. ot SuBE S achTiSor iRl e 2ok AnESS Shut i Cpl gl
admuhhem@/dmip@aﬁds o BRQgk alteq@owhmmte AR, Ypetefid YdnemMing @k defles are
such that the patient Borts an mgroverrent in

described j Y§- Batent diey i5t2i5b-ﬁ47 ﬁb i atems Nan@il 915934 &S Patenpie. ent
6,05673; 8 8ts' MtF]R‘Noaf febb %b ﬁi?enﬁ NB ¥ 9?@5435‘ N9 Pl BNs A 6’9%r 219;

m ni s on 0 nd to a pat’m’
U.S. Baérdt Nol su,gzr P29NASR fatelneNgyS 43, 8N t Ués Phﬂe&lrtéqnégﬂ?ﬂgmbdm Sf P:Itent

en the underlying allergic response is
No. 4&%2&8&?9@%1%%&“5”@14@ %/%d but al so when the patient
orts a decrease in the severity or duration of the

0199& ﬁb?@n“?ﬁlg%%wfé(t g prrdree(®isan e fmiﬂtqdcﬁs A ERPH prepusbion fas

admj gtrr]atéxgﬁ b? e fon 0% @z{h‘fﬁ Fﬁ rra : n e d%%gﬁ%@%ﬂﬁ}; e formulated
with sunqablo\pelrymﬁnc pnh)r@qmoblatmmnawefgq lab ewemylsiohén ansetptalfle aib)

or IO%W ;?r,rqag%l gsg‘%t (Er%% lépanngr,ly SO u%?eucfenvatwes . gt haes afs%z?n %';” go\fub(fe salt.
Alternatively, transdermal delivery systems manufactured as an adhesive disc or patch which
slowly releases the prodrug(s) for percutaneous absorption may be used. To this end,
permeation enhancers may be used to facilitate transdermal penetration of the prodrug(s).
Suitable transdermal patches are described in for example, U.S. Patent No. 5,407,713.; U.S.

Patent No. 5,352,456; U.S. Patent No. 5,332,213; U.S. Patent No. 5,336,168; U.S. Patent No.

©5,290,561; U.S. Patent No. 5,254,346; U.S. Patent No. 5,164,189; U.S. Patent No. 5,163,899;
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asthmati c epi sodes. Therapeutic benefit in the context
of RA also includes the ACR20, or ACR50 or ACR70, as
previ ously described. Therapeutic benefit al so
eneral ly includes halting or slowing the pr | <
‘”8?”%”3“ ! sease, regardl ess of whether inproggﬁg#§a§@884°
realized. 71 WD 2006/ 078846 PCT/ US2006/ 001945 - [ 0202]
For_prophylactic adninistratioh the prodrug(s) may be
i S [ e n
s I Sp SRR O LR RBIARES 24008 BhcBYeb SRy aRF
Patent 1§o.urdon@@p.  whet her a patlent is allergic to a
particul ar drug, the prodrug(s) my be adm nistered
[0199P Alteﬁlaﬁmy, At ﬂha‘iﬁqﬁ&hﬁ@d]’ d@ﬁvehh@ssémgndya;e@ﬁ@wear Liposomes
anmel iorate an allergic response to the drug

and emilsionsiare iweHlgnowp exarhple seftded vear neti¢let 'iha&mahquyd fredeliver

i voi d t set t t
prodr 18 Rl SR S RS RG IHIBR AETOME0 Al
empldyBé, ath@dhugfsly abdhi¢ cbe of gataientosicityed to an al |l ergy

sufferer prior to expected exposure to the allergen.
[ozoofrmd by@ﬁnﬁaeunemoxﬁb&qld@@ i i Béshe@ R GBrave i Agdck %ﬂﬂllsflenser
heal t hy i ndividual s who are repeatedly exposed
device yhish saysenipintane ohmoesf unitilosags dormsostamingehe ﬂmdam(@sThedJack

Vv the S r
may, Por ﬁnu%l 1o Ly rg stal (% l%tlaﬁl? cS FOél? g eclE a bﬁ%e aq%tcﬁg] eﬁl%;%él?(ﬁl’ éhs nser
devica\hmy b8 adc@m@ahaﬁbymmmoﬁefdr hdlmﬁm‘.trahdrer gen knovvn to

i nduce allergies, such as latex, in an effort to

prevent the individual fromdeveloping an allergy.
Alsieer nEifettleyDospgesdr ug(s) nmay be administered to a
patient suffering fromasthma prior to partaking in

[02013Gthé Yiddngss R\dfédcﬁbed Rér@l8 831 cambiiBorRthedédfswillogentraip BéludeB & an
severity or avoid aItogether an asthmati ¢ epi sode.

amouaseffeetztﬁs]) aq*néve&hwmnd@# regilb dor sesrple A AR AN eEertiNg (q treat or
prechtetﬂgrggrt1&ﬁ%1s%a§’eq{e a@ﬁ fl'ggé o tdlfu(%s) lnﬂ&'b@ dhiehistf 24

the parti ar in berng treate t he
therapanteallyfto achidve |t}m:t;mmmbnneﬁtmqirdnﬂnylabh@lld ee; acrhﬂmlze lpmpef/hattid S

| acti.c, or .t her apeu the severjt
benefft 35 DG iRt 1S FleaR icaligh O o ety s SHEOGRE 1 ho

dlsor&hﬁbblﬁ@Heat&d"aﬁld?ﬁr‘é?a\d?dahé‘rpbﬂ drteYioftioh B?o;&ﬂfrtn')&b' bﬁfhe symptoms
prodrug(s) the conversation rate and efficiency into

assocgagad wigh e urdeclymgcslisedden serbrthat ithe pagem cepsats rao amgromrn@m in

et PR LR B e B s

dlsordmlnmﬂ &umple] AihStravinl ofWicbMbOurldne a Gaieald blffdring Froaf ad MRES
skilled in the art. [0204] Effective dosages nmay be

providesitherapestic bemefit agt WW@W underlyips alargigiresponseds eradicated or.

ameli§EHk b%t'afsmwh%ﬁ Wp%tleﬂ: 9&?%)?% @@érg%se "ﬁfth'e @éJe'n‘?)l J%ﬁi%ﬁ oBfhe

prodfug for use i'n ani or mul at’e
sympécie EBSC@I&&BdO/Vlﬂ'CﬂhE alimr.jg fdblowargg e(xposmtr twrth@dtm:@mt rAatanctherof

t ol i t e .cC d t IS 25 at or, .above
examp B HIE OERE LI PO Y GBI e et  Fpgpn
folloWin fige @ﬁa@y an Mat&&ﬁhﬁ@ ot AredvittidnGn Hd\VkeqREndBMYEev@RE of

er in vitro assays descrlbed in US. application
asthngélp iepisodggs,. Therapeutic benefit in the context of RA also includes the ACR20, or
ACRS50 or ACR70, as previously described. Therapeutic benefit also generally includes
halting or slowing the progression of the disease, regardless of whether improvement is

realized.
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10/ 355,543 filed January 31, 2003 (US2004/0029902A1),
i nternational 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 ( ),
wo fjogunads onal application Serial No. 30 PCTPOSMSHRAOYT4S
(W2004/014382), U.S. application Serial No. 10/903, 263
filed Jul y30, 2004 (U82005/0234049) and i nternationa
plication Serial No. PCT/U82004/24716 72 mﬁ
l0202h arertgBgtc Mmﬂw&@mwmay becadhmigistarerd ey 2 paticabals

risk oii%ﬁ@lgﬁlinggﬁe SHED r%{/mﬁéﬂf ﬂ&écﬂgecpél%ges‘)?ﬁg%aﬂ%ﬂe if i 1s

i ons. L aki ng I nto account ava| |ty
whethefa pdtientia alidrgic tea pmmm@ug itkee grhdrugd@pmap te adrmnis&mf priorto

adm.nistration is, thntecaabl
admméqjé”rap?‘?le@tltg\? %‘:’”g 5911%"01 r%ﬁoff‘é‘%ﬂ@eﬂl et gﬂ%regi’@léﬁbrth? éﬂﬁgef erred
Alten%ﬁxa&ié_rbi%ph%lamé&%.fétratlo@qﬂﬁf 5l apBﬁécf‘l%'anlﬂsthe odsBt of GRAGIRNA in

_ man's 5 The Pharmaceutical Basi s
a patiehh diagpused ith theGindgriyeng disorder. For A&mplatﬂeesnw@ug&s} mAy be

saming SSRE ek Sie e e TRt 5080 i St ol

.may also®@atMiNdtded fabRylaciidsily @heaftyTadividiBld hs aré¥epémddly exposed

nodel s useful for testing the efficacy of the active
to agepistkaptin fq ene of herabern-deseribsraaladies torpeevpalthoomsetptsbadisayder.
r
ror L8R4 PREEARY P Rt ROl By R0 i 0
exposed acdn ablepen ksowtewdnduse dilérpict,aattess, latt9 b an Affbre tcggtcvent the

mdlwgeﬁ%romﬁewfows@y oferi uﬁﬁ%ﬁ%%hvgf%%%%w?@ S pdigaEeied 02
pat1en$§'uﬂ‘t§ g%oﬂf‘ésffﬁﬁa PRAE ﬁar%i(u@lulx %tgz'lt?esrvhﬁdﬂ thilbSer@5tBima attacks to

described in Szel enyi” et al
lessensthe mﬂemytqurfamldcahugﬂgleﬁ,oxnmmoa?pm@e Kawaguchi et al.
1994, din. Exp. Allergy 24(3):238-244 and Sugi noto et
[0203%/The aA0af) of brodrug(s) bédn imstatdgill d@)@ﬂd uplon?a vaSetytcdfdctors,

inctu g, dor yeapier neanH GHlaan e Giberngggied e moE effdirisHion
wheth%? ﬂ@ﬂeﬁ%‘b’éﬂtﬂit 1s§ﬁb 1Rtic 8} thelaﬁg.ﬂg thgs’ateﬁﬂj (SPtHe fR8Ration being
45- 50, unert et al 1, [Invest

teatedqahd Hnalaemnd waight obtlie patiext.ithy b@amlamagof tBuparttilar paorirvgs)

el.s of s st osi s are .de
the ociPiegaria Tatp F ALy A B RE B SRR e el Daoupof
admidiftehtiBR . DeierdiRition bf &l effecti9S8osaMedf praﬂhﬁ(@j for a particular use
26(1% 90-92. Suitable ani mal nodels of h¥1 E 20
and mode gf apinisirationds well pethin the capahiditicsef thpse s 119@91
| mmunol . I mmunopat hol . 56(1):46-53. Suitable ani rral

lﬂlﬂ%ﬁ@ptsvecﬁosaee gial be ymmdammaéy frescinivifexpcimityendghetabolism
199 S 5:13
assay§ Forakgmnte, o 2 A of o5SN fopls in Simalsiay BORnRtg o

achmﬁﬂ.’i tiedulging BlovBlor §82EE keSndehtratonif Chethiadlits Stiselcdmpsind that is
topic _derpatitis, atopic eczenm and atopic asthma are
at or ghoye at Hesa OF the eRtiRulat cogipoundaiomeasyred g vir auss v s as the in

vitro éi-lﬁébr ﬁﬁﬂ@%ﬁ? @tﬁgr if ?rtr%“atsgay@tdeﬁhbed ﬂngl?g %HEamﬁ\' Sehal No.
1073 5§L5|4B éitbﬂdelanuary 31, 2003 (US2004/0029902 A1), 1ntemat1onal apphcatlon Serial No.
PCT/US03/03022 filed January 31, 2003 (WO 03/063794), U S. application Serial No.
10/631,029 filed July 29, 2003 ( ), international application Serial No.
PCT/US03/24087 (W02004/014382), U.S. application Serial No. 10/903,263 filed July-30,
2004 (1JS2005/0234049), and international application Serial No. PCT/US2004/24716
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for testing the bioavailability and/ or metabolism of
prodrugs into active netabolites are also well-known.
Odinarily skilled artisans can routinely adapt such
information to determi ne dosages of particul ar
WQemdntees suitabl e for human adnministration. PAIHSEIOGRUP4S
suitable animal nodels are described in the Exanpl es
section. 30 [02061 Dosage ampunts will typically be in
the range of from about 0. 0001 / kg/ day, - 0.001
(_nglkglday Clowape dhepeRYIoal %suggamulaw BiRpdag e but
C
onceﬁfga_l_)ﬁolﬁgtggio ggr/ﬁg S%gﬁﬁggxggﬁag?lxgﬁu%gﬁ{ &gﬁ%{ﬂ]}g péodﬁug via the desired
route ¢izacnamistrativhes welt wxlhmyheorfapammxamlf iskitledratisdyol Forguidance, the

reader S TRRATI L FINE Fcl PR B OB REPHSR R StadBry R e Giman's

The PRESRRENICBERasistJTThEvapf s, AdPlen] Sp! A4k OBtedrditloa! PaaHHonon
other factors, discussed above. sage anount an

Press,japd ehevefereness cited thajeinst ed i ndi vi dual |y to provide pl asma
| evel s of the prodrug(s) and/or active 5 netabolite
[0205¢ bmtiad Wnshiey ofphodrhg eanaalsfefestinated from imaivatdaiansuch as animal

modelsy ity S RLAREEs Eaend e ik mRe S o et

prevehti thBFarRas dMERK deSorbed ab&N @ty well-RedwiiRMhe ar® Buaflenighdy
or multiple times per day, dependi ndg Iﬁ% anong ot her
modelsgf hmerseﬂﬂbwﬁwélle@cae?ﬁnﬁn%err:étsscahe inthosishd 995, iAdlergy

50(21%?@%)%‘5,‘()&15&?&%&"94 34 SR ﬁﬁna%'}?'af %0 Lﬁdﬁ b, hﬁrﬁﬁ Lo

I Ng pnysi cl an. cas€s O [ ocal> adm ni's _
107 (6l 05210861 iSurtatlgdrake, m&iﬁdﬁbf&ﬂcﬂgmmlﬂﬁm dgziniladd in Szelenyi et al.,

2000, il irocine SPOS TV /e Rmient & ol bopa(SP olgrey

24(3)D9%- 2@@&@%@&&%@'2@@@%&%&&%9&& 4881117 e8iitable animal
arti sans e to optimze effecti've | ocal

modeli@d alirgicwonjhouitvitisrgedesendsdiin femeras ¢/an, 15[56257]1 Ophthalmol.

76 BEsThrh b S mntialincs FRNEPR AR kb 8%, 16,

InvesP Oppityinag t Vie. frerefily.2u83-buBet Seantsie ﬁhﬂnﬁuﬁaam&ﬂs@btemm
toxicity. Toxicity of the active an

mastQgOEp ate; d@@élbew cpfexps at H@Sanhéftebmmzwad plr(%}ﬂ%o #ighBean-
I r [ res.
Knudgfh #5LHEDPH PO AOTY. Solt FREGLELAR oPhpErte
syndrpine pieydesaribed )n Elfen bt dls 1990 Alineliamens. |Immundmthol 56(1) 46-53.
Prodrug(s) .th bit high therape e
Suitaje é?l@@?é!ag‘el 9@%«3?1 o afkdessitoen o iy %d-’ééﬂ {83 Brpp dipt.
Acad! e T4 bmm @sagr&h@ﬁajafnee:af feyosdr. %\A@M 047 L %503 5511.
illustration and not limtation. 74 WD 2006/
Smtatﬂwmlsmo@@ oletepigdisorders EhohvPlaE@icrdetmSytist lrtegucscmna and
at0plcpz{s 2 eﬁbsnggecp il C‘l‘lan et al., 2001, J. Invest. Dermatol. 117(4):977-983 and
Suto et al., 1999, Int. Arch. Allergy Immunol. 120(Suppl 1):70-75. Animal models suitable
for testing the bioavailability and/or metabolism of prodrugs into active metabolites are also
well-known. Ordinarily skilled artisans can routinely adapt such information to determine
dosages of particular prodrugs suitable for human admimstration. Additional suitable animal

models are described in the Examples section.

[0206] Dosage amounts will typically be in the range of from about 0.0001 mg/kg/day, 0.001
mg/kg/day or 0.01 mg/kg/day to about 100 mg/kg/day, but may be higher or lower,
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N4- (2, 2-dinmethyl -4-[(di-tert-butyl

h honoxy) net hyl ] - 3- oxo-5- pyrido

1, 4] oxazi n-6-yl)-5-fl uoro-N2-(3, 4, 5-tri met hoxyphenyl ) -
5

7.1.

pho

[

2, pyri m di nedi am ne (Conpound 3) 01 C-0.9.0 1 2
0

a

1
sp
4]

4

M6NTEHAN OL C'CO 1 acal one  70%r rvar si orPCA/UF34pg/001943

"~ FonFr oOF opt} +H 477 | ;~1 it O HNNNNO O
I ONNNNNOONNNNNO~mnor-2 HO901( H 10
00H LOO OH F1 or 15..20% TFNCH2C 0 m nor -

depenémgilgo:h agpng oth@r factprsb ].heﬁct@w@/ of the actips mefapolilte @mpc@mm tkp H

b10av£fla|éll_gy 3{: tgle El;e Wl, 3mg%bl%g§;%&l fﬂlgl%ﬁl%l]macokmehc properties,

the mddmf@ﬁmmmaﬁeg{ hpd ‘E&nbhmmhcr o1 3digguSsed above. Dosage amount and

el o Citoan iy BRI iplahe g By e
metal‘ﬁ)mecﬁ'oﬁﬂi%%lh%b HaSRE @Ifﬁm@ﬁ’t to thabiaifl thefape i @ rdpHyMctic effect.

acet onée m.) was 10 stirred at room tenperature
For expmidg, thei nm@gemw brozsiphisisieredpnegypas yeelsfsevarel timess et whekias.
e reacti o ture di
every G SR Gt b s Sk e RS bl e o RBnE i
thingdylehh &R DT (aﬂihﬂﬁytraﬁdn tiEXPedifi®ndicatidn baniréhied dnditgudghent of
besi des  starting material (Conpound 1). Upon stirring
the pmwbg@@pgﬁflgn f Iyrcases @ﬁ%al(aﬁmlgt&ﬁ]gg ﬁ)f)gqlqﬁtfye uptplge such as Jocal

toplc:ﬂv\gtﬁ&gﬁl&tgé lig r i ffecﬁ\@eslogaq RGfBht @foﬁ%f R Yh&e: Wil b metabolite

ul tant pale ye
compound(s) may not be related to plasma concentration. Skilled artisans will be able to

optimize effective local dosages without undue experimentation.

[0207] Preferably, the prodrugs will metabolize into active compound(s) that will provide
therapeutic or prophylactic benefit without causing substantial toxicity. Toxicity of the active
and other metabolites, as well as the unmetabolized prodrug may be determined using
standard pharmaceutical procedures. The dose ratio between toxic and therapeutic (or
prophylactic) effect is the therapeutic index. Prodrug(s) that exhibit high therapeutic indices

are preferred.

[0208] The inventions having been described, the following examples are offered by way of

illustration and not limitation.
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15 precipitate forned was collected by filtration and

dried. The crude solid was purified by silica gel

(pretreated with 10%N\Et 3/ CH2C[ 2 fol |l owed by el uting

wi t h hexanes) columm chromat ography by gradi ais
woeloudiressswi t h 70% Et OAc | hexanes- 1 00% Et OAE‘ST’U%;H%(’/"O”“

fractions containing Conpound 1 and Mt+H 693 were

coll ected and concentrated. The resulting crude white

subjected to repurification in the simlar '
7. m descri bed 75 WD 2006/ 078846 PCTI US2006/ 001945

previ ously but by eluting with 30% 50% 75% 100%

cl/ epanes uct peak with Mr+H 693
b C P RURRES RE G Rolp BRI 5700y, "85 and v
characterized as MN-(2,2-dinmethyl-4-[(di-tert-butyl
phosph,opi)x § etl?ylgf-(ﬁdl tertpl)/t[tjypgh({sphonoxy)methyl]-3 0X0-3-

1,4 oxa2|n

i tor o o @arihets A

e (Conpoun YE‘P’ pedRinG 6 9.21 (s, 114),

9 17 (s, 1H), 8.16 (d, JAH, J = 2 6 Hz), 7.76 (d, 11-1,
= 8.5 Hz), o7 7. 44 (°‘df°r:f+qlﬁ J =8.5 Hz), 7.02 (s, 2H),
8@@4 PH = 62fWz), 3.64 (s, 6H), 3.58 (s,

OBH)W(‘S" 9H). LCMS: ret. tine:

14 70 mng ; purlty obi% M5 (me): 693 (M-1). 31P NWR

(DVBO- d6): -11. 36. ’/“J’A’",f

N4- (2, 2-di net hyl -4-[ (di hydrogen

phosphopsoxy) net hyl ] - 3- oxe- b-

Wo[ 2] px ~65h) c1‘I u o r i meMhBk4ph
j @ Qg py%% ﬁﬁig ( Qm 00210] minor-2
Trlfluéﬁ etic acis g dropwi se as a
neat fof mnto N40 2- |rret hy 4- pofjoki -t ert - butyl
1, 4] oxazi n- 6-¥yl ) -5-f| uoro- 11&MTF~CH:C|2

N2- ( 3, 4, 5- t miverelt hoxyphenyl ) - 2, 4- pyr iy dicfedi ami ne
(Con'pound 3, 120 ng, 0.173 rmol) 15 di ssolov d in CH2Cl 2

(10 ) CF e i trogen at contents
were al |4 f;k for1gl 5 h-,T; 5;?:& b~ t he

reacti on mg(ttjre Was m)nl tored b)%o MS.” After conplete
consunption of the st art| ng materi al #eaction mxture

o200 Y SRR L S e A e ™

a6 ReryOLd ApyliddiR diaatind (S1 .8 g0F.12 kendly, @i ad 1
trlmeth)?ge r§’gaksp?/rvlth VH+H 58‘31l 4782 and 50}1 %ﬁ?@m{& mmol)

and dic’é’ffrbé?% shgiomsthyd Phmsphite @ 048, &69 meeelbin asgtops @ﬁamla)twe

s L ROEERIBLR0P BB ) Sy gl Ry

momtrmh'd tbg LC/MGST €ynds oéabtﬂoramdcturh displayet thie qbrcﬂhct peaks with close
retent@)gdmg:s wfg I@Eﬁt}ggéf] (ml IIP%% 8 gf,ﬂr p3r}%181€ 49 11)1(1)1/1)0?%5 Eég es 3
startif@rRdériil EComhpouad fi). “L?Joﬁ 'sﬁl@m@:?he“n)o%ehfs'fﬂi&‘ H@éxm@ EUﬁshménén)P

yrim di nedi am ne Compound
the reg:t@g migfpreswaszppcengated agdidilutert with water. 2’[1@ ra@)ltantpa eflgw

prem;%@éeflf&é?eﬁléva(s &?tl%-%dz%ﬂgfﬂ%?@()%ég‘g ’dﬁ%é_.' ’ Tl’éa. cbrL}ée( sg’h'&@as pzm?e% t‘f‘

silica gel (pretreated with 10%NEt:/CH,Cl; followed by eluting with hexanes) column
chromatography by gradient elution with 70% EtOAc / hexanes-100% EtOAc). The fractions

containing Compound 1 and M"+H 693 were collected and concentrated. The resulting

crude white solid was subjected to repurification in the similar manner as described
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6H), 3.59 (s, 3H), 1.44 (s, 6H). LCV5: ret. tine: 8.52
mn.; purity: 95% Ms (mle): 581 (ME). 31P NWR
(DVMBO-d6): -2.17. 7.2 Alternative Synthesis of Prodrug
Compound 4 [0211] An alternative method of sznt hesi zi ng

wpmoslergiConpound 4 whi ch al | evi ates the neeB T@émp@?"m
col umm chr omat ogr aphy and HPLC purification is provided
bel ow. 76 WO 2006/ 078846 PCT/ US2006/ 001945 7.2.1

previoRHi BB R P AP S TR di0sg ErbAG heenas. Thepior produc

peak vﬂthcdy-,-ﬂ 593 {hiReted as a white solid (270 mg, 18“/3 and was characterized as
N2- (3, 4,5-tri net hoxyphenyl)-2,4-pyrimd 1ned iamn e

Ni-(2 0 Emplbyit (- {o0- Oy OhPpBoROXYPmdthy] B—roxO—SZP}(DldO[N]MaYllﬂ\ﬁ-Nl) -5-

floro ALy Frpethpperg 2 Epyipifined dpind CRRQURT - NENUAE

OMSY- d\*,)l\m Bh Q Q{MNNS NH)N% & (4, il 9=H. @H@ 243 (&) 18, P8l ﬁz)
maj Or : I'Z" maj or _ minor 0 (a: 1)

7.44 ($56, 185 Ha)amt(alzmes T, 1H’pd = @ummcw dst GHXB.58 (s, 3H),

1.45 (S,QHS), 1% (s, 9H). LCMS: ret. time: 14.70 min.; purity: 95%; MS (m/e): 693 (MH").

3'p NMR (DMS0-d6): -11.36.

7.1.2 N4-(2,2-dimethyl-4-[(dihydrogen phosphonoxy)methyl]-3-0x0-5-
pyrido{1,4joxazin-6-yl)-S-fluoro-N2-(3,4,5-trimethoxyphenyl)-2,4-
pyrimidinediamine (Compound 4)

[0210} Trfluoroacetic acid (1.5 mL) was added dropwise as a neat for 5 min to N4-(2,2- ‘
dimethyl-4-[(di-tert-buty]l phosphonoxy)methyl]-3-oxo-5-pyrido[ 1,4]oxazin-6-yl)-5-fluoro-
N2-(3,4,5-trimethoxyphenyl)-2,4-pyrimidinediamine {(Compound 3, 120 mg, 0.173 mmol )
dissolved in CH,Cl, (10 mL) at 0°C under nitrogen atmosphere. The contents were allowed
to stir for 1.5 h. Progress of the reaction mixture was monitored by LC/MS. After complete
consumption of the starting material, reaction mixture was concentrated, dried and triturated
with ether. The ethereal layer was decanted and dried to provide the crude solid. LC/MS
analysis of the crude displayed three peaks with M"™+H 581, 471 and 501. The peak
corresponding to M'+H 581 was collected by preparative HPLC chromatographic
puriﬁcdtion. The fractions were lyophilised and dried to provide 53 mg (52%) of off white
fluffy solid and characterized as N4-(2,2-dimethyl-4-[(dihydrogen phosphonoxy)methyl]-3-
ox0-5~pyrido[1,4]oxazin-6-yl)-5-fluoro-NZ-(B,4,5-trimethoxypheny1)—2,4-pyrimidinediainine
(Compound 4). 'H NMR (DMSO-d6): § 9.21 (br s, 2H), 8.16 (d, 1H, J =2.6 Hz), 7.93 (d,
1H, J = 8.5 Hz), 7.39 (d, 1H, 1= 8.5 Hz), 7.05 (5, 2H), 5.79 (d, 1H, Pou=6.6 Hz), 3.67 (s,
6H), 3.59 (s, 3H), 1.44 (s, 6H). LCMS: ret. time: 8.52 min.; purity: 95%; MS (m/e): 581
(MH"). *'P NMR (DMSO-d6): -2.17.

7.2 Alternative Synthesis of Prodrug Compound 4

[0211] An alternative method of synthesizing prodrug Compound 4 which alleviates the need

for column chromatography and HPLC purification is provided below.
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5 off 4 [02121 N4- (2, 2-di net hyl - 3- oxo- 4H 5- pyri do[

1, 4] oxazi h-6-yl)-5-fluoro-N2- (3,4, 5-

tri met hoxyphenyl) -2, 4- pyri m di nedi am ne (Conpound 1,

19.73 g, 41.97 mol ), Cs2CO8 (15.04 g, 46.16 mml% and
wal2oos/e18846but yl  chl oromet hyl phosphate (13.0 §CTA§208g001545

mmol) in DVMF (100 nl) was stirred at roomtenperature

under nitrogen at mosphere. Progress of the 10 reaction

i xt ur'e? .OESF '“swﬁ’ @Mamet AL EEEE e PRI
cl ose retent | BHPSPhepaxy Trgl- fﬁbélﬂ(xﬁ?lﬁzﬁrlj ~Srilporo-
Bfipy

693 (maj or) Iﬂéﬁ,ﬂréstnsnearmn € ringidinefisarine 1) .

Initial yell offomeppamid@) ni xture turned to olive green

as the reaction progressed. Wrkup is carried out as

fol |l ows 1) bppn st fPp the contents for 30 h (92%

092 teactiop®y@ xture was 15 poured onto

i oeN ‘M) —and—st+rred the contents by adding

bri ne soI]utlon (200 * Fine yellow tan solid fornmed

was filtered, washed ¥fth water and dri ed overni ght.

2). The solid (35 ge*sw@sxdi ssolved in MIBE (500 nL) and

washed wrh vvater (400nk),. Aqueous |ayeg- was extracted
Or'g;}gu °I Lt g °W on TLC

oi ' co‘rg g@g ?@“m ydr ous
0

N
" NastJrOa deoante V\D2006 major:minor 651

PCT/ US28Q6/ 001945 step 2 bemdone directly,
- i k into solutlon | eads to
difficulty im the crystallization sjeRu.a), The dark

red clear s®Mition was subjected to|10sgcof activated
charcoal treatnent, heated to boil aqgf?jwutered 5 4).
The dark red clear soI ution was contentrated by nor nal
heating to 400 nL of its volune and | eftyfor
crystallization. The solid cry iFm Qr anul es was
filtered, crushed the granul e o’ iers~atashed with
MIBE (400 nlL) and dried under hib:l’g.ovacuum See step 7
for t he vvorkup of mother liquor. \eigHt of the solid:
. purity 0% (Compound . 3), 6.26% ( Conpound 1),
[021211 Né%?@rﬁlﬁérhym ozs«aél,(rl 5-pyyidg) 1,4 ]axaziinby)st-Byerodbi-(3t-dms

wime G s P iRl Kot BRI E T P oo

(15.04¢ | 46r1tremu anddirrergbintyd tiddronfeihyl flispleate aocneg;tso a8 ennwls in
ected to stallization in MIBE (300
DMF iﬁﬂ@)s%n S&Hnir%eamr%rgqurwérnee nitfegeR ainaip rre r\/rPEng%SiG"éthe

reach&-%aﬁﬂgnlgrﬁl:@hl)&}'}ﬂ%?f% (Igl?/tISé ??ﬂ:&ﬂmc;&ﬂm&ﬁ%g BishbiBGeddeB iptflct
peaksrmog p rﬁoﬁomsn Hesegfetiop-times-displpging M'+H 693 (minor) and 693 (major)

besuieg %@??é}nﬁo%gﬁ Qﬁﬁ a.L}éelﬂow real\%or(r m1xth1% tEurnlengo cnlve ecn

as the reaction progressed Workup is carried out as follows

1).  Upon stirring the contents for 30 h (92% consumption), reaction mixture was
poured onto ice-water (400 mL) and stirred the contents by adding brine solution (200 mL).
Fine yellow tan solid formed was ﬁltered, washed with water and dried overnight.

2). The solid (35 g) was dissolved in MTBE (500 mL) and washed with water
(400mL). Aqueous layer was extracted with MTBE (2 X 350 mL) till the absence of UV on
TLC. Combined organic layers were dried over anhydrous Na,SO4 and decanted.
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(Conpound 3) in 97% purity. 1H NVR (DVSO d6): S 9.21
(s, 1H), 9.17 (s, IH), 8.16 (d, 1l-L, J = 2. Hz,
7.76 (d, IH J = 8.5 Hz), 7.44 (d, IH J = 8.5 Hz)

7.02 (s, 2H), 5.78 (d, LH, 13FH = 6.1 Hz),

W@Fﬂ‘!“’"%’!’%% (s, 3H), 1.45 (s, 61-1), 1.33 (s, Péﬁ?" E%f\‘}%”“

ret time: 14.70 mn.; purity: 95% Ms (me): 693
31P NMR (DI\/ISOdG) -11. 36. V\él ght of t he 20

Note: é%B&pcaaﬁadT}e Sty el M Ao el ik (T RE Sl 167

d1fﬁc§lt}elﬁ&he5cr§1ﬁﬂhﬁatmrs&pr epeat ed to provi de Conpound 3.
%nt hesi s of N4-(2, 2-di net h}éb di hydr ogen
pﬁbsph @Qgr}cﬁﬁqigqr]solugorb\;@&gbﬁwd IC[go ctwated charcoal

[ f
Heamﬁcé'?%@ﬁc?@%&l aiaﬁtgf%gghcnyl )-2, 4-pyrimdi nedi am ne
( @npoThel dabk r¢dDAd3 JsolbMor| Raskotltenttateyl |by4a0flﬁzﬂlhcitm’gtte BOG mil of

) h t hyl 4

oy I AT S U e S —

the gﬂaﬁﬂéﬁmpﬂadéﬁmnﬁ%ﬁth%mﬁ%@e&ng) and4dtie8 (ndeTQ Cgh Hesge! Séed
AcOH H20 (225 L, 4:1) was heated at 65 (oil bath

step ’/tfenme wothep of30otherdgues sV ughttdf ¢hersolidt i 703y puaty: BoMi(Compelind
ro T ction mxture transforned
3), 6?@ ﬁg?‘ﬁl’o‘{"aﬁﬁw%%?%fpﬁ@ssler | b of heating. At this
C?’m MR s gﬁ%e%ﬂﬁ Q4B €hken in/ DO of BRI ePheB BhPheated to boil.
/ US20061 001945 converted to nono des t-butyl

Coolqsira@dlfdneredA@ fespovg fngifsobved maggial cHilisaigyey encefrai and

| et
SO OV L8 T MRIEVAS o, e
whitengoXd fb’rﬁlems Gitterdeé, dvasbﬁUWﬁIdIlVHmBD(c}lOO ;ﬁli;:rr]]'_\f)ahié driéPienbiph vacuum
tere e C ea

to PIC?VtICie{tE(?e giSHR Nézbg@ rﬁ]wﬁ@ﬁfgal w@nt%w POETRHORAY %ﬂaﬂigaxeﬁe
pynd&[a%mz}n & ggmﬁﬁéw 3%, 5- Q{Iﬁe@l@o%%engp zf@gymﬁi%eaaénllne

I'ng und hi gh vacuum over esi ccat or

(cOmpemgm) i0 7%/ periyol 'HINMRADIS@:d6prd.2ly(s, BETNO(Tesmalysil G)d,

1, 528 Bt ) By ot Hey 1o Becab s et e G B, Sapia
Py Y83 HAKESY (sNgIRL 9%9@.4, @Hb '1645(@0614)%)3,3 S@@H? cmﬁgt fefiad: 14970

rotovap vacuum hi's OC SS Was re eate 2 tines wth
min.;uityo A5 ¥or MSe(rde)d 6193) I(MHn+)9 'PANMRIDMSQ@E)ri) 1. 36T hWeight ofithe

28 LS et Bl |22

fidt er edoBardiqibi Wek dofcddraét d&d Mdps S and 6 were repeated to provide
(2, 2-di methyl -4-[ (di hydrogen '

ComEmJ@ééhonoxy) met hyl ] - 3- oxo- 5- pyri do[ 1, 4] oxazi n- 6-yl ) - 5-
fluoro-N2-(3,4,5-trinmethoxyphenyl)-2,4-pyrim di ned| amn

o (TP s ERGA Ansdrits ©

7,39 (d. 1H -3-aXa- S pyndo[ 4Joxazin- 6—y -5-fluoro-
N2-(3,4,5-trimethoxyphenyl)-2,4- pyrlmldmednamme
(Compound 4)

[0213] N4-(2,2-dimethyl-4-[(di-tert-butyl phosphonoxy)methyl]-3-oxo-5-pyrido[1,4]oxazin-
6-yl)-5-fluoro-N2-(3,4,5-trimethoxyphenyl)-2,4-pyrimidinediamine (Compound 3); (15.0 g,
21.67 mmol) dissolved in AcOH:H,0 (225 mL, 4:1) was heated at 65 °C (oil bath temp). The
progress of the reaction was monitored by in process LC/MS. The reaction mixture

transformed to faint tan white solid after 1h of heating. At this point most of Compound 3
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15J =8.5 Hz), 7.05 (s, 2H), 5.79 (d, 1H, J3PH = 6.6
Hz), 3.67 (s, 6H), 3.59 (s, 3H), 1.44 (s, 6H). LQCVS:
ret. tinme:.8.52 mn.; purity: 95% M (me): 581 (MH).
31P NVR (DMSO-d6): -2.17. 79 WD 2006/ 078846 i
WOONLBBO06/ 001945 7.3.Synthesis of - PCT/US2006/001945

N4- (2, 2-di et hyl - 4-[ (di hydr ogen phosphonoxy)nethyl] 3
0X0- 5-pyridoll, 41

convefid ol RV B RN Aaat 11 Urhraie STEIRB «Erh#%l)a\ldz -

compl’ete canHh%:r@?&hoﬂg &bnoQie_}r t-byDitdd) 0\%\' ddﬂ@a@oﬁcﬁaeg}fgl Nll

[0214?%%‘&0'&0? n}\%asw(gmfgl pcmreSQ)g{o iR- QJateF@ZOl% lﬂl?fr)%%ﬁ'ﬂm%l;fofgj"dﬁgl%d

filteredr Gpevcls® Wmteaﬁltes claiqﬂemfs ivashedfwith water (600 ml) and acetone (200 mL)

succe%%yé&éﬂ%%?ﬂ@@ﬁi [b( %%gd r relg}gh vacuum over P,QOs in a desiccator.

Welglfﬁ)()'f tﬂé%ﬁd 41hoz>eagz b0ri®: 1% (@oxﬁlbdaﬁa <3) M?er 123 (é@épéﬁnuwlmh

enyl) 4- pyrim di nedi am ne
lndlcamaﬂtaeﬁflf(@ld”rm_f)fseace tloldm t enper at ur e V\,hl I e st i r ri ng t he
contents. The clear solution formed was treated with
[0213316[ ue@m&ve(atéllcrﬂc)d CaGbRd (as thkerginianethitrite (308tnel) and cBBcentrated

dro W se manhner. at roomte era e.
by rolfyi Yo Gfin 1 B Pis e A BN S s U At OB ey huee (X 300

mL). Ik kélid mméd&@&tdrﬁﬁ ullHes thiphSyac kR Bt @ eti on of
addition, the contents were stirred for a period of 30

[021621[Fihau§'dlé ﬁ:nlﬁdnas}%%éﬁ%gaé@!t&lg MRLET), fﬁ@re%doé’r'%tggmﬁde e

ear white sol n|n wat er
(2,2-dieeth@et -Hdihadogen phsispicaorymisthiy!]-3-TtveS-pptida] 1 8 joxagis-6-y1)-5-

fuor R G setime it Fitan I P inediemie sbSmtaary, TR T
(Dmstﬁdsar ewvﬁlf{bps éﬂi ® ifﬁ(f(a"/ﬁﬂqf 2.6 Hz), 7.93 (d, 1H, T = 8.5 Hz), 7.39 (d, 1H,

dr ogen
J= 8@hb$ﬁtﬁ5r(@,>é56)wéﬂwd 3T @ﬂ(ﬁéﬁ’»Hz) 3.67 (s, 6H), 3.59 (s, 3H), 1.44 (s, 6H).

LB} 9 s S0 R b s g i 3 R (S BR3P

-2.17.
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calciumsalt (Conpound 6). 80 WD 2006/ 078846
PCT/ US2006/ 001945 7.4 Synthesis of Prodrug Conpound 8
FrN 2N ag. NaOH (2 eq) - \ F11, ONNF N ~J CH30H
| Et20 O N- NHNF OI1Il 3 [0218]

WRAMSHTEEGi et hyl - 4- [(d| “tert-butyl PCT/US2006/001945
phosphonoxy) net hyl ] - 3- oxo- 5- pyri do[ 1, 4] oxazi n-
6-yl)-5-fl uoro- N2- (3 4, 5-tri met hoxyphenyl) - 2 4- pyrirridi

Pr%d' ag}ﬁlﬁe&?ﬁﬁ@@-{?ﬂ-dﬁﬁetﬂ ﬁ&{ﬂdh?&i qﬂm%)a nﬂath

éﬁf .ﬁlﬂlls- )Uiﬁu&o-
once %I rri ng ?'ge con enﬁzc room terrperat ure

Progress of the reaction was nonitored by LC/MS.__After
8h of stirring, the solid preci pltated vvas f||t reg

io d‘fﬁ, to J\Olerxlchoa- @2e) -

'/2, -/ll\rre

0 OX0- B P | oxazi RS yl ) - 5°fl oro- INZ (‘3 H 5- tr?mst
oxyphenyl ) -2, 4- pyri m di nedi am ne (Compound 8) as a

o=pbhfie solid (0.11 g, 74% . 'H NMRoOE d6): 5 9.47 (s,

H, 9.15 (s 1H), 8.16 (d, 1H J §y3-8 Hz), 7.87 (d,
H9H, J = 8.5 Hz), 7.37 (d, 1H J = 8.5 Hz), 7.03 (s,
2H) , 540(3 2H) , 366 (s, 6HNO3.59 (s, 3H), 327

(s, 3H), 1.44 ( ret Jti 12.88 mn.
puzlt)CaC%aq/‘bq)stl E | % ol

7.5 The Active
Yol erated In
Ani mal s Ha_% [0219] tl'he aBi lity'of numerous biologically
active 2,4-pyrimdin ‘edi_ani ne conpounds to exert their
activity at doses éTo%t ose exhibiting toxicity in
ani mal's has been dendnsfRat ed previously (see, e.g.,
U S. application Serial No. 10/355,543 filed January
[0217]34quea@q30 m(ﬂ)JMIQQa(IOZQ@OZM)n,de}ﬂOMWaMao rddedadoprivissatoiaon

suspen§Sh 6 B4 852-diep by L gy A B S Rl 85 000

pyridof1 4]@@51&% Y1) SHuctoB&- %& {-trimethd} %ﬁﬁ??imggmﬁﬁmwﬁﬂimm 58,
erial No. PCTIUS03/24087 (Wp2004/ 01438
0.86 maab) invatar 6hmEe At repmNpmper gy pagring thecapigngs. Sihe ckgpa

soluno&b&%%g%a%égﬁltgégi pﬁ%gmsl 1@%?15)['%6@%@%'0' &?Ua&? 03 thibl)

in a drphveisemaaaleo girooh tﬁﬁ[bdrMEreCd'lrfJ edditionlrelded hne&ﬁ psdclpliua'é@h offa a

. core battery of di es espiratory,
white iﬂiﬁ%ﬁomgf&wmlm% mm@;np{eﬂog of awetl%%&?msws pirerbapd for
a peridd 80 &3] iRl ARARA SN MhdRTUS AL LENAr MR TTRRREARe Bd was
glntecarlovascuar study and a slight effect
taken 181Nater (30 mL) and heated on a stir plate to boil. The solution was cooled, filtered
and dried. The white solid collected and further dried under high vacuo at 80 °C for 32 h to
provide 0.41 g (83%) of N4-(2,2-dimethyl-4-[(dihydrogen phosphonoxy)methyl]-3-ox0-5-

pyrido[1,4]oxazin-6-yl)-5-fluoro-N2-(3,4,5-trtmethoxyphenyl)-2,4-pyrimidinediamine mono

caleium salt (Compound 6).
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WD 2006/ 078846 PCT/ US2006/ 001945 on a few behavi or al
paraneters at 50 ng/ kg was al so noted in the CNS
(Irwin) study. Oherw se the safety pharmacol ogy
studi es determ ned that Conpound 1 was well tolerated.
wERRsHEsicol ogy studies included negative nutt4deH2@Ac1)1943
and cl astogenicity studies (Anes, chronosonal
aberration, and nouse micronucleus). In 28-day toxicity
s];llidre in r_at} E 5 .nonkeys, hi gher doses had
evitdend¥niBesispfReodiug Grmputdt  on hermat ol ogy, |iver
transam nase (mld effect in the rat only), spleen and
t hymus si z at onI y) and bone marrow cel | ul ari T

n Cpe 0 yp|
t ag
m |"bn:e;ﬁ‘ga @

"LCWDE% el sP‘u n h gh dOSI%OHaEtg) whi I 8 a,\E

crease in CD45RA+ cells was noted ol | owi ng
very. Histopathol ogy was noteworthy only for mld
a}ce tidns in 10 marrow cellularity at hi gh doses.
There was no evidence for untoward effects on hunoral
immunity in the anti-KLH anti body assessnent. The No

(021800l \2edimAthy b 4-$eli- Efrn‘ aty] phesphbnoxyéhi)-3iexolDpy@idiof 1,4]oxazin-

kg/ f ) / K / day f k
o SR LRk hs. a0 208 ey Lo onkeye. 15
above) $E 2¥50.28 2l v%%@émt@ a:ltmglhﬂé:gﬁ\/[g@ﬁ@ md§ Qlﬁf‘EIﬁOt(S mL). 2N aq

activation of Cord-Blood Derived Prinary Hurman
NaOHH.0% g, CRRB)molhwas aislsd atimse midiédln stivmag i&@rco‘menh aamomcso of

tempG BB FepRaTot s e e Rt e o NEG AR of Sfrine the

solid @Uﬂpﬁﬂw wis ﬂl@@éd ﬂﬁtdrieﬂhb Priokide lelidjﬂreth’ydmiﬁdhoxymethyl-}
degranul ation o ._lonomycin is a

0%0-3- @ﬁts!sﬂ@%]@wrva@ Yl)r?d@‘&i% NEHE: ir%gxamyahw}) %&p&%@dﬁ&dlmme

(CorRidly 36 Rl By g, 1. STRMESIIMB0 R s SRR MR otz o

1H), .86 (cZOHQDﬁ‘BC&mi) 187(&oHi, hkisH Ms), Vbe (d:QGIRUbCRe:DHlpleJOB (s, 2H),
roduction and rel ease of LTCA 44 = 39nM and all
540@5&}&(?'1% s, CEptIet? Getbo3 LakyPHy I oﬁ%ﬁi@sw\’%zﬂmme 7238

$ ctive in Aninmal Model s of
min.; %gumat oi g Kr eérIStsl [(0222] The biologic activity of
Conpound 1in |G nedi at ed vascul ar edema (Arthur

[9R0L! ke Adivd PR Alhididddifidnk R9RbaAARL ROCY5lePAUE A Animals

ritisint use |na agen-

[02 19:]) g’he %gﬁ‘igtegf dﬁgltgmu's %io?c%%lga%‘%_ag‘t ive {'kﬂg 115&1?1 h11a80nd %ﬁa%].mds to

ute In sue injury I1s
exert lthqiﬂ actieityedt doses deloarthede \exhibiting lmnmtyautanmmmme beé¢rsdeasmstrated

previpihpt o Lo PPl iolsS Bety e sy Beie v Gl dis

szﬁ’ﬁuo@@?oﬂ& Hnafekﬂaﬂeﬁzﬁ Iafjl%ﬁca\%n Jdit) RbasSTARI03 L% 0L file8 .mnﬁL:y
I'C-medi ated tissue Inj ury

31,2003 (WO 03/063794), U.S. application Serial No. 10/631,029 filed July 29, 2003

( ), international application Serial No. PCT/US03/24087 (W02004/014382),

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

international application Serial No. PCT/US2004/24716 ( ).

[0220] The safety pharmacology of active Compound 1 has been studied in a core battery of
studies (respiratory, CNS, cardiovascular, and HERG). A slight reduction in heart rate and

increase in RR interval was noted at 50 mg/kg in the cardiovascular study and a slight effect
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IS the Reverse Passive Arthus (RPA) reaction.

I ntravenous injection of antigen (oval bumn, OVA)

followi ng intradermal injection of antibodies speC| f| c

to OVA (rabbit anti-OVA 1gQG results in perivascula
walBpaesisticon of | C and a rapid inflammatory r@%@ﬁ%"@(’mm”h

characterized by 5 edema, neutrophil infiltration, and

henorrhage at the injection sites (Szalai, et al.

ona 5By i MRl SRV oo S R AR

OtherWige BRishRSYaRhicBRAY studREHbgdihed thi Congsbia8 d wadyvell tolerated.

cut aneous RPA reaction and inflammtory edema in a

GLP t@:@g@wmwbmeﬂudqq*ma@we mdegericey ped ¢larogsnicity stagick (ABesl

toonRRRY b e PHERURSE 1 2l kA0S, BTy B
monkeyis] tighes bsek dad é:x(i)dlhhb@bf a rlvﬁsﬁle@ﬁfebﬁgﬂ&nﬁmmm ﬁycrltfmdsmdase
itis [0225], The anti-inflammtory activity

(mild %%E {Jlutﬁva raf oplys Seloeh AdtRYnssize{Eat RS AAERne ApseW c%“ularlty
(rat mﬂr}ﬁér@(t@% éﬂnﬂﬁﬂ@@ﬁl@t& i B ihg rétgﬂdg)éeﬁglgﬁh sigﬂ:ﬂ@@ﬁtcdam@fblc in the

ant | ant1 bo cktall ~15 1s app
percerttage af dlide atls hrhigh dos¢ Tay whude EMgmﬁcant 119:9@,53 mcmmmqens

was “‘itigg l;owérég_)r%%éépys @étg%tgcgi?gya%as ncﬁﬂﬁ% nlyi ﬁﬁwﬁglrcﬁctlom n

marrohGR (13 hridAe Righ HERE) ThekBhwis REEFilMR e TRARkowhrd EfEs énr}ﬁmdrne
traditional rodent collagen-induced arthritis E'féf of VIQI
Chwg n

immupifain @éaEbHsa}aﬂ’mddrﬁsseaﬁmar Thhe Kbgeryeibddyesysi
NOARE) 310158 o3l 30} ol Yod TOPEEAB2 ForBMhBRC €9

rirtirsrs suscep |bIe and
CIA-reS|stant 20 nouse stralns and it alloms

a® by GPinaattd B Bplsghaly DR b A FRGTRSHs © ot o)

0221 %%e?t‘é#;fﬁlﬂﬁ% heacarhdal tain @’#qri%%%ﬂﬁna%é%mm

Humah'lqasi CiREINIe 2 &) inelosd dépehBdnt hdhher W@t an Eé E'of W&lﬁa@@ys

later by an intraperitoneal injection of
43nMGas nprstsad by mepnmingehetactivity ABryptase rededsed umnnieﬂrawdmcm of

L d trat Da
Comrafipd P ek B it By Bl GRd cBran - EINEY, Blngfiln s o
calciugBlonPshare bt théice SCHMES ddg@anubiioh b?pd@ﬁn F)aaMiy)F cRBignaliay, thus
bot h control groups,_saline and vehic reached their

indicatiag khat Compeund kis éPeélfw tp feR sigaplingaand 59} dperameationmen 80%

CompolfEf pisS S KERATRMOR oA G0 LG BEL R (0T "
(Ecso(wmmsm dll aptokings t@.%éd/fﬁcsar faQ i eein 198uiv-Gapound 1

i.d.) significantly 83 WO 2006/ 078846
PCT/ US2006/ 001945 reduced clinical arthritis (p <

\%Oilfi) DRUR @ohfhovhd I islifedive i AQahAMBENo R EhRo@MN Mhritis |
e

[0222] The biologic activity of Compound 1 in IC-mediated vascular edema (Arthus reaction
in the rat), in collagen antibody-induced arthritis in the mouse, and in a rat model of collagen-
induced arthritis.

771 Arthus Reaction

[0223] IC-mediated acute inflammatory tissue injury is implicated in a variety of human

autoimmune diseases, including vasculitis, serum sickness, systemic lupus erythematosus,
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| oner dose | evels of Cbnpouhd 1 showed a trend toward
reduced arthritis severity, disease incidence, and
time of onset; however, the differences were not
ni fi cant (p>0 05). 7.7.3 Col | agen- 1 nduce Ikl
wgz?r@ 27815 one of the experinental nodel s fordpcéﬁé{ciﬁ(}aot@g :
tissue injury is the CCAin rodents (Kleinau et al.,
2000, 'J. Exp. Med. 191:1611-1616). Injection of type Il
' d
RA, st oddiinils, T Slas O SR RROR HER GF1C ARAPE e njory
is the ResdrseRassion Aothuc@Py) reegora nhitrbmeunhj ettien ofi agtigdn (pmlbmmn,
h conconji tant .swel | of.. surr tj.Ss
ovalklipyfg mfgadeamlraﬂfswoagﬁﬂgtbsdlsmeagﬁ 93%%366‘?% QYA 1E0)
resultmngﬂzhv&%u@f dePRLIBHH LAIC A43Q r ;I%d SisHa Sy reNp ohsre%ﬁhaaeﬁzeafby
rheumatoid arthritis and other chronic |an anmat ory
edema, ol ¢phd nsfilamtion, Ad hempubege dtihsiniecton $itsh ES2atat.at dls 2000, J.

ts b t f Cl | et
ImmUﬁPfeEﬁ‘Eﬁ?‘@a?@@aL? (1 k) hdri ni Stration of this @ ¢

nmul.sion gives rise to arth characteri ze y
[0224iﬁqwlapraﬂ§;fﬁéwt£ra&s wﬂﬁﬁpﬁp upd L fhouﬁa%rﬁaemé!&fmdboﬁy
admuﬁ?&a!n%n rRBU e Elﬁﬁff&%ﬁé RPA rea@fibh Qfﬁﬁhﬂé&ﬁ&h@?}r Qlenfadh b gbsoe

and bone. It has been previously well docunented that

deperainnti e sﬁ\thﬁmtst:atmm ofdP @%@@1@} @@fuptsmtié ifilibite@ eXtrayascular
leaka%qs%fj?h p‘lu%fi 401515 ;é&‘ﬁg‘lehs&le 10ps§§3)yrkﬁ devel e%pwi%r \t/erﬁ{cllet ' S

contrdll1l: 521-526). [0229] Syngeneic LOU rats vvere i mmuni zed
on Day O with native chicken CII1JIFA Oal treatnent
began at the onset of arthritis synptons (Day 10). A

total @qf7.59 ratdlaped Antib&BLRAucvd Abtheitisher a vehicle
control or Conpound 1 at one of four dose levels (1, 3,

[0225} Ohe %Hﬁi-uﬁﬁnfnﬁ)at&?/akﬂmyfbf CorfPouid P waf 8GRI in Hid}ﬂodsb d¥fagen

were scored d for clinical arthritis severit

antibedstinguagd @ttbmﬁeﬁ%léwwﬁ@tm vhicbasaptidypetlheolbaey @élb@qu cocktail
h |
s el B GOD [ 98o 1 1015050 0B 19404 b 10 wecoy o

al., 2002) €. Clir. Divestl 110086514688, Kdpayi €28),.2007 e kemlihsthNB 1€ 59-
sto hgl ogj c ,chan

146%@%@%3&%rznggelfﬁig’é’qrg‘éowfeattrwéﬁlfélah@égwe Caopindhced arhri
(CIAFH) :{tlaﬁ)ajehéé?gﬁ 8@3155)% lgl?tr(ﬁerv?é??m@ Wit 4 483 after an

ction sseverltyt at was
w-m'@ztmoﬁ anpibodies), aTthdays lmducthle inrtioth GLA-susceyftibtervad 41k -resistant

t he .hi gh- dose 3 / k roup that. conti d.to.
mousp §5g, 404 {ADGium Be S SLORY BERop ey s TREPHEN of ey
prod€gie in the aninals treated with vehi cle al one was

6.08 t 0.67 conpared to 2.54 t 0.98 in the Conpound

(0226} @Am@wmeﬁ&a Pn QBE/chQQ%)) mtr%bérf&g?ﬁil{ercﬁgﬁ SOARRBEeREIA®

study term nation denonsirated a si gnlfl cant
Mongcdeha Antbbpdelm (Eﬂietd@nagﬁcmalml Ig., Temevdhni CAkvia the taiBeein,

follo%?aesf’g e)% ngr cnto %alg Jﬁ“}"&%ﬁpé8?5@2}?@8’}“8%@%‘“ was

starte@@HHUS2 asﬁ/s eﬂé;ﬁx%dy @dmdis&mcmqnfay OWEThet saeerit@ af 8 atthitisoh
pannus and erosions: Mean nodi fi ed Mankin_ scores

hind-paws was scored daily (scale of 0—4 per paw, sum of scores for both hind paws). By

Day 5, both control groups, saline and vehicle, reached their peak clinical score with a

disease incidence of 100%.

[0227] Reduced inflammation and swelling was evident in animals treated with Compound 1,

and the arthritis progressed more slowly. 'Treatment with Compound 1 (b.i.d.) significantly
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were 11.8 0.9 (vehicle) vs. 3.7 0.9 (30 no/kg
Conmpound 1) (p< 0. 001). Antibodies to native CllI were
not decreased in Conmpound 1l-treated rats. 7.8 The
Prodrug Conpounds Are Orally Bioavailable 5 [02301 )
w@RdNIRg4Conpound 4 was tested for oral bi oaf&T@BIPIRIGS
For the study, the prodrug was dissolved in various
vehicles (e.g. PEG 400 sol ution and CMC suspensi on) for

i ntravenqus. and .qr.al dosing in.the rats. .\Were .
reduog PR R a5 brreedi fioa ot b ehisls gl
lower d§elgel RCnonH kRSN Credd 1WA k&Il drihritih €eve AR disease

vehicles. Followi ng admnistration of the prodru

incideaerd purt tinie 0fonspt; heweyesdhgdifiereness evesbratisigatficaniop>0.03).
extracted. The 10 pl asma concentrations of the prodrug
and/ or drug were determ ned by high performance |iquid
chr oma¥-3gr aphollagrelndueskAstbedisr onet ry (LC/ MS/ MB) .
nmet hods. Pharnmacoki netic anal yses were perforned based
[0228) @nt e thp leamamenentah owdels furil Grmatheated tisFheinpimisthe GkA. imstoidents

e G oG it 87 dgl e e BB BB ey T o
rodent3rdducd £ iffmine keacARHthAl GhhrableARicailly BRbIVES Mfladnhtory S

)2311 The results of these various pharmacokinetic .
destrusfiprepf esetHegs aad dong ofiibe disekigintywith amcomitantzwellipg gpgurrounding

. ing . fi .
t1ssue§%&ﬁ{ il 28 1% (?on@n%&%y ?‘%"'dgg?g%ﬁaé‘l: éoﬁp\ﬂﬁé(;s t?lcté]tﬁi\fggh{:l%gof :p&eﬁ{l]ﬂ use

adm nrstrati
as dngd fdrniestnieat o rheuntnsin atthiili Yandashet ctlas fik \iethni mat&iy Coddi Gomarad

.. admnistered at, a dose of 1 / kg, .Rapi d_dj sappear ance
is mda?eg]w wa%%&%%ﬁgm emsce@err%%&mama%c ECEBrpSund

Freund’ 4RfuvAR! r?l' N iﬁéﬂ&ioﬁ%ﬁh@&nﬁ’l@i‘bﬂ%ﬂ% giﬁer t%gi‘ofﬁﬁhﬂit%gm ar

vein. Gven orally in the sane vehic prodrug
chara@eriged by g ydowe dyparplssatinfSlyrstienifoadriopycléantcells, ginnus formhigon,

of dru tabol i Conpound 1 were.obser,ved. " g
and apest Pl TR 200 o TPROE SR B Paj dpsigieate] it mibodies
to CID&#S & prcpekisitd farl(BA it mil¥, 6B Lgll AR ik db hd dEN itis

cleared and, in part, converted to drug Conpound 1.
(Svengyopghlol M8, GlimExp. Impenglo bl ¥-%26hy/ kg, bi oavail ability

was determned to be 29.9% This bioavailability nunber
[0229] Sybgeseid 1M dus wembinaiunized 6n Bay 8 withewativuchicgten @G/ Fdat Gral

‘ h [ j . d i nj St d
ety AR Wl ket it &l St R A 10y B3R B SRl it e
with €lfhéfla CEHIRO bdtrol oLBHASNE 1iahorfEguttoRaN &Y (I, 3t ), and

follow ng oral administration of either drug Conpound

30 mg/kg. .4 biygrdc gavage)PElnd bups weregeerad dylydonplousnd aghritgsevaoty
L T T T
digitdl bsiiogrdphs ophiad timls Cergubtaitkddt the cahdodidest thestady (Dag28).
Thesg\ﬁrln s \?vesre %[slc'la%na yzne?i(:)fgrn]gst%ﬁathologic changes. IgG antibodies to native CII
were measured in quadruplicate by ELISA. There was a significant reduction (p<0.05) in
arthritis severity that was evident within 7 days after initiation of therapy in the high-dose
{30 mg/kg) group that continued to improve throughout the study. By Day 28, the clinical
score in the animals treated with vehicle alone was 6.08 + 0.67 compared to 2.54 + 0.98 in
the Compound 1 30 mg/kg group (p<0.001). Blinded radiographs at study termination (Day
28), demonstrated a significant reduction in joint damage: 3.66 + 0.71 (vehicle) vs.

1.63 £ 0.67 (Compound 1) (p< 0.02) (E. Brahn. 2004). Blinded composite histopathologic
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[0235] FIG 7 shows a plot of cLogD vs pH cal cul at ed
‘'using in-situ predictions for both Conpound I and
Compound 4. Conpound 1 is highly Iiphophyllic and only
weakly 5 ionizable (nmeasured solubility is less than 1
WEPUI384A phosphate buffer at pH = 7.5, dat a®hS2006/001945
shown). In contrast, Conpound 4 is highly polar at
neutral pH Measured solubility values are consistent
Wth.th redi cted cLogD val ues at, pH = 7..5. 10236
studigejcenigneg i ReterToel FERRE 81 SHF08° QiR BedirRd, frgs
were g:ﬂ%@m.@@eﬁjcﬁz 30a NeYlor(3h mgAkRrCinipcRng 18tp<IY 601)1 A nkiBB¢d to

_ 9 illustrates the conversion of prodrug Conpound 4
native §llgvarg n@isteproessd i Cpmpoyrddrisestadaater epar at i ons. Prodr ug
Compound 4 failed to convert to drug Conpound 1 in
m crosomal preparations obtained from Xenotech. In
f 3.8 owTihe BrpddigeCompeunglsiAre £yally Bioayadable hepat i ¢
m crosones obtained froma different source, conversion
[023@]fPr@bmp Camgound dwaCestpd fon dral binaailebidiar. Vied thedatdy, the prodrug

was GBI oS e PR PO B GE T B geD 8%
intraebnbek 428 HPAUBEnd inl the RIS EWHAE irdlivdtddNBe GO EAINtd Compound 1

Conpound 1 is thought to be catal yzed by phosi)hat ase
compnEq (f5E) ER EorprEhAne RiTHeSS HubasEoe iR  oflpwindl

e S

plasthd domséntraties of e @bdrog phd/ardrod werealdtengined bp bighbedofmance

o PP s B I NS Rln desogfne

anz:ll;,fs@sr Wtk g@ﬂf&ﬁzed PR oA I IR chtraforP@RL" HafdRbkiYetic
well in solution formul ati ons (PEG 400 an

parametels of intaresh yrictusle (Gldaoanse (CNCY pluarecb fasstrbypiondsteady-state (¥ 'ss),
' l.es. .[ 0240] . th h ki neti
o 5B B B S R PRRTERD. 00 e P mcol et

ound 4 _fromall three vehicles tested.(PEG 400
023 s St ts S HoB s TR 58 iMelsn dF G-
12. determ ned to be approx. 30% 86 Clains 1. A conpound
which is of structural formula. i Ol F\ Pit\ I O O

[023&1 I%fﬂn%g i ﬂG.Q, pﬁ%rcgm'es d&bshown for IV and PO adminstration in Spraque-
Dawley rats. For IV administration, Compound 4 was dissolved in PEG-400 and

administered at a dose of 1 mg/kg. Rapid disappearance of prodrug Compound 4 was

observed and drug Compound 1 was found in plasma samples obtained from the jugular vein.
Given orally in the same vehicle, no prodrug Compound 4 was present systemically, but high

levels of drug metabolite Compound 1 were observed.

[0233] FIG. 5 summarizes the PK parameters for the study described in FIG. 4. Prodrug
Compound 4 is rapidly cleared and, in part, converted to drug Compound 1. Given orally at a
dose of 4 mg/kg, bioavailability was determined to be 29.9%. This bioavailability number is
based on data obtained from a previous study (data not shown) in which drug Compound 1

was administered as an IV bolus dose at 1 mg/kg.

[0234] FIG. 6 compares drug Compound 1 exposure in Sprague-Dawley rats following oral
administration of either drug Compound 1 (2.5 mg/kg in PEG-400) or prodrug Compound 4
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or a pharmaceutically acceptable salt or hydrate,
sol vate, or N-oxide of the conmpound or salt. 2. The
compound of claiml which is a pharmaceutically
acceptable salt. 3. The conmpound of claim2

WPH%‘“?’&W of a hydrate. 4. The conpound of c}@/@%kﬁ”bﬁﬁ
which is an alkali netal salt. 5. The conpound of claim
4 which is a mono- or di- sodiumsalt. 6. The conpound

mff TR S o, CRSLUR Rolyiod FATRAN Y e
prodrégSdinpdhund 4G5 alb‘darbedlaqwmalyes weB as ding Coarpeandtl. of claim 4
which is a nono- or di- potassiumsalt. 9. The

' -[023s$rmmo;ushdw@fa g@‘dt@fﬂl&’gm cdlGul@edbded iasss pradseiohs fot Both

he conpound of claim2 or 3 which is an alkaline earth
Compesnd] aagCempound 4. fampognshb isugtdy liphophydlic andvanly pvepkly o
1onleen(§nea§§nl:cP §011‘1m11§t2 1st less]tﬁa.nI ];rﬁgg@? ﬁ%&@%&% blﬁ’ke?l {;BI'}Q 7\@1 &l not
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treatnment or prevention of a disease selected from an
microgpingRipRaraiosberiained Bom greaetects dadeliavgup audies éﬁ%mtestmal and.
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one of claips | to 14 for use in a nethod of .inhibiting
drug Gpmpound 1 is observed and the conversion to Compound 1 is thought to be catalyzed

by phosphatase enzymes. The presence of Phosphatase activity in rat plasma was confirmed

using p-nitrophenyl phosphate -- a known substrate for phosphatase.

[0239] FIG. 11 illustrates the absorption of prodrug Compound 4 from different vehicles.
Unlike drug Compound 1, absorption of prodrug Compound 4 is not dependent on
formulation. Prodrug Compound 4 is absorbed equally well in solution formulations (PEG-
400 and carboxymethylcellulose (CMC)) and as a powder in hard gelatin capsules.

[0240] Based on the pharmacokinetic data, the oral bioavailability (%F) of proer1g
Compound 4 from all three vehicles tested (PEG-400 solution; CMC Solution; and powder in

capsules) was determined to be approx. 30%.
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activity of a Syk kinase in a subject. 21. A conpound
as clained in any one of clains 1 to 14 for use in a
nmet hod of inhibiting an Fc receptor signha

transduction cascade in a subject. 22. The conpound of
claim21l in which the Fc receptor is selected from
FcctRI, FcyRI, FcyRIIl and FccRI. 23. A conpound as
claimed in any one of claims | to 14 for use in a

met hod of treating or preventing an autoi nmune di sease
GiHmy subj ect. 24. The conpound of claim 23 in which the
aut oi nmuune di sease is_selected from autoi mune

1o senrourd whigh is 9f rupweh{9EM!'y desi gnated as singl e organ
or single cell-type autoi nuuune di sorders and autoinu
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i nvol vi ng system ¢ gdt o-i mune disorder. 25. The
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per nilci ous Hanenmi &  aut oi nmune encephal onyel iti s,
autoiﬂﬁyne orchitis, Goodpasture's disease, autoi nmune
I hro <:(,)I_sﬂﬂopenia, synpat heti c ophthal m a, nyasthenia
gravi s, Graves' disease, primary biliary cirrhosis,
chroni c aggressive hepatitis, ulcerative colitis,
oPEPRAAROMR 1B RBblelsAPG M ate, soEE W NCoxldeRE e compound or salt.
erythematosi’'s, rheumatoid arthritis, Sjogren's
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dermat onyositis, systemc sclerosis, polyarleritis
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The conpound of any one of clainms 17 to 25 for use in a

4ggﬁefb@ﬁi.p&ﬁamaw§mgorgrvmich iARAMIAI; slefafdalion of the conpound.

5. The compound of claim 4 which is a mono- or di- sodium salt.
6. The compound of claim 5 which is a disodium salt.

7. A compound according to claim | which is

-~
|
0% N" N7 N \NJ\N o~
L H H
? .
0=e-0 Na
0 *Na

in water,

8. The compound of claim 4 which is a mono- or di- potassium sall,

9. The compound of claim 8 which is a dipotassium salt.

10. The compound of claim 2 or 3 which is an alkaline earth metal salt.
11. The compound of claim 10 which is a mono- caicium salt.

12. The compound of claim 10 which is a miono- magnesium salt.
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13. The compound of claim 2 or 3 which is a mono- or di- alkylamino salt.
14. The compound of claim 2 or 3 which is an ammonium salt.

15. A composition comprising a compound according to any one of the preceding claims and a
pharmaceutically acceptable carrier, excipient and/or diluent.

16. A composition as claimed in clam 15 adapted for oral administration,

17. A compound as claimed in any one of claims | to 14 for use in a method of inhibiting cell
degranulation in a subject.

18. The compound of claim 17 in which the method is for the treatment or prevention of a disease
selected from an allergic disease, low grade scarring, a disease associated with tissue destruction,
a disease associated with tissue inflammation, inflammation and scarring.

19, The compound of claim 17 in which the method is for the treatment or prevention of
rheumatoid arthritis.

20. A compound as claimed in any one of claims 1 to 14 for use in a method of inhibiting an
activity of a Syk kinase in a subject.

21. A compound as claimed in any one of claims 1 to 14 for use in a method of inhibiting an Fe
receptor signal transduction cascade in a subject.

22. The compound of claim 21 in which the Fc receptor is selected from FeaRI, FeyRl, FeyRIII
and FceRI

23. A compound as ¢laimed in any one of claims | to 14 for use in a method of treating or
preventing an autoimmune disease in a subject.

24. The compound of claim 23 in which the autoimmune disease is selected from autoimmune
diseases that are frequently designated as single organ or single cell-type autoimmune disorders
and autoimmune disorders that are Irequenlly designated as involving systemic auto-immune
disorder.

25. The compound of claim 23 in which the autoimmune disease is selected from Hashimoto’s
thyroiditis, autoimmune hemolytic anena, autoinumune atrophic gastritis of pernicious anemia,
auloimmune encephalomyelitis, autoimmune orchitis, Goodpasture’s disease, autoimmune
thrombocytopenia, sympathetic ophthalmia, myasthenia gravis, Graves’ disease, primary biltary
cirrhosis, chronic aggressive hepatitis, ulcerative colitis, membranous glomerulopathy,
systemic lupus erythematosis, rheumatoid arthritis, Sjogren’s syndrome, Reiter’s syndrome,
polymyositis dermalomyositis, systemic sclerosis, polyarteritis nodosa, multiple sclerosis and
bullous pemphigoid.

26. The compound of any one of claims 17 to 25 for use in a method comprising oral
administration of the compound.
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