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WD 2006/ 078846 PCT/ US2006/ 001945 PRODRUGS OF
2, 4- PYRI M DI NEDI AM NE COVPOUNDS AND THEI R USES 1.
wORMBH7SEFERENCE [ 0001] This application cl ai necihasedosno194s

under 35 U.S.C. 119(e) to provisional application 5
Serial No. 60/645, 424, filed January 19, 2005 and
provi sional application Serial No. 60/654,620, filed
February 12RODBIIGTRYF 2#sRYBIMIBINEDIAMINGS t hese
provi sional agpPMEEUNDS AN THEIR PSEAL ed herein by
reference in their entireties. 2. FIELD [0002] The
present disclosure relates to prodrugs of biologically
active 2,4 10 pyrim di nedi ani ne conpounds,

1. RO SSIFERENCIONMpOSi ti ons conpri sing the prodrugs,
i nternmedi ates and synthetic nmethods of neking the

[0001] Mp@%atmtéleﬁm Bewtgit ahderSsNASIA6 11 QP predisA] application

@?SIHOHS in a variety of contexts, such as in the
Serial N@ Gﬂésﬂt%oﬁleéﬂ@v@ml%ﬂo and,proyisipnabpnplisation Segial No.

ogs! ;
601654 330, HEE Ry, 18,00  EHOSI MG R o8lh (P EBRRA BN
applicagionf are 1nd)l’;&)rhe<gheraiﬁ1fbyrmfeyerrce trethefrrenfirztied. gG ( FCyRI)
activates a signaling cascade in mast, basophil and
other inmmne cells that results in the rel ease of

5 gsgﬁkpal nmedi ators responsi bl e for nunerous adverse
: For exanpl e, such crosslinking |leads to the

o SR TR el =

ynmuﬂh@cﬁ&ﬁ]ﬂ%Q:omprQxEHsZﬂlaiﬁlﬁée%ﬁeal%bfr@fésﬂtlﬂng&ﬁﬂ}iﬁsﬁﬁg the Brodrugs,
degranul ation. It also |leads to the synthesis and

intermedédtessand synthetihvaethodpelf melong thei mednygs argl meﬁhkés off usifgsthe
prodrué) ant%(t %pom 1|orr1]ss’1nan\$j ? fﬁ:ggtef(ﬁ Céuc%’x lag ﬁnnt% tre ttrrir%rélac{ rS\Ee:n)tlbn of
variousAtiHakdsonal nedlators that are syntheS|zed and

rel eased upon crosslinking Fc receptors include

cytokines and nitric oxide. [0004] The signaling

ctivated by crosslinking Fc receptors such

3. %Aé%g%(%b or 25 FcyRl conprises an array of

cel lul ar teins. Anong the

100031 Grps<higbme of B¢ rROFRHRE SUoH &ngaglg ﬁéﬁnéwée%eﬁ@rtf%%& (geR1) and/or
the high kIR6 Secdbifl foARC (FRALH ARy AR SEDEKLARAR: iy IHAYMADIH and

t he signal n pat hways assSocl at e
other immoss beltsl¢hattgestuﬂte i@y Réleasa df ohen‘iicylFihedwosgbmomlbhesfomwmerous

6/ 078846 PCT/ U 06/,00
adversq viisq 1O PO A UG UOSTImG ead o heaSRa ey B fipediators
of Typ@l (imneAe) eﬂng%ﬁylaoﬂlc h?ﬁé@érﬁittwty?@a(cﬁbn? k3R %idtBhine, from

review). [0005] The nediators rel eased as a result of
storagepsiteRin gmlg&ymﬁegr@@ém@ Teploe keafls iokihe gymahesis 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 FceRI and/or
FeyRI 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 crosslinking the FceRI and/or FeyRI receptors, as well
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responsi ble for, or play inportant roles in, the

mani f estati on of nunerous adverse events. 5 Recently,
woanieouss46| asses of 2, 4-pyrim di nedi am ne conpeanAs2006/001945

have been discovered that inhibit the Fc R and/or

FcyRl signaling cascades, and that have nyri ad

t herapeutic uses. See, U. S application_ Serial
as othengignal (rpgBWCBABCIsE4des, 19 gy‘lggmseg@ee Yalont qrigs, 2002, Intl. J. Hematol.

), international application Serial No.
15280 R0GIN8Y 111 o January 31, 2003 (WO 03/ 063794),
U.S. application Serial No. 10/631,029 filed July 29,
[0005] 206 Zelithtdrs yeleasad es matsulo AF ceRdphd FatRloecpaor cabsleilﬂ(ing are

respon%éT /fgbsgl?,,\él%}é %gp@%m gﬁeg;qg: q%é%%%ﬁ%iya% &ﬂ@%?ous a Verse events.

Recent Um/c%%%%ﬁé}?éﬁﬁdlﬂeﬁfaﬁﬁﬁ@éd d8RR)el Yedh iRBovered that
eri al . PCT/ 04/ 24716 ( ) ile many of these

inhibit herfiseRhaigl/endtuyBIl siggdong debasdes méEalat have rpymﬁeth@naﬁ@ucmes
See, e. &4, PTHeBRET St Y0 a5e 55 Bleadafirt R Rbpdpst "'

2004/00@9@@2@1 ), adxetniatiynal hpplﬂeau&pssmefl Ned PCaUUS83/05022 filed January 31,
stration is optimzed. 4. SUWMVARY 30006] The

2003 (‘Epe%%ﬂaﬂbél 85@@@6%15%»86@@1st BH61Ug&9diled July 29, 2003

& 4| py},' ﬁﬂex%ﬁ Q#Bli%ﬁu&? N%S PE:'T“ﬂ(ﬁSOé?@A’(%ﬂWd) 8604/014382),
ca ac VITI es ence erapeuti c

U.S. applicqiosi Seinamsrocmma Hi3fied ey 3p;mqglszomm9)aradd

eSS AR TIEsLT 19 the brogi s, and,

these cé!mg&ﬁxd%‘ Rehibl Q¥by Bmﬁ@aﬁfa%ﬁft? prdp@ﬁiek' dh @&nla 'i‘nsftaﬂx%e§ # ﬁé& et

_ revention of di seases nedi ated l'east 1n
desnabbawttallcnyhenhwldmhty\mtomm pufpefies rsedeqhafdhelr blogmalabqu via

0007]. The prodrugs generally conprise a
Spanﬁ%ﬁﬁpgﬁ iﬁ@%?“ iPR 15 SPUANESA i di nedi ami ne  conpound
that is substituted at the nitrogen atom of one or
nore primary or secondary amne 25 groups with a
4. BSUMMARYR' that. nmetabolizes or otherw se transforns
under conditions of use to yield the active

[0006] Ztd-pBdsehindishishRel povides protrupe GE2 arﬁg@ﬂmﬂﬁﬁﬂﬁmlﬁéw@mpounds that
roup RP is a phosphorous-containing progroup.

have my@ﬁ% biodagenl aetitides, @rrdehe@%gw&pﬁuﬁlmww@@mswewwmmg the

I
P R o e S R P e LSRR or
using thd pmdtdgs o vinydty ofiterine dildiiragzvd\dmmdkti Im&ﬂludlnlg irhtie treatment
met abolized in vivo t ld 2 006/ 0788
andlor PTPRSUDERS0Fs P aiE atlet jtyerat. Ay 7 %wtw%wh%fgﬁ TP RIOr
signalif¥f $8caded Some enbodi ments, the progroup includes an
a- hydr oxyal kyl , a- an1noa|ky| or a-thioal kyl noiety,

for exanple an a-hydroxynethyl, a-am nonethyl,
[0007] ihtemrQﬁmgShgdnew&ibf@pmpnsmmblomcaﬂaIaptrefs2 ﬂlmelmldmedlamme

compo%nc{1 ﬁilﬁf i Isﬁtis&%ltﬁ%y ﬁte[h Uéger}:%tpm é}g’r‘?ﬁ °L molrehplglgﬁg or secondary amine

groups STHOLbiBRIS RPNBatIASioides &F otBerivise@fantfdem$ QhidBd kanditions of use
- CRdRd- AR3, where each Rd is, independently of the,
to YICIbethﬁ @ptw%ﬂ-@aflg@quacbmme 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 o-hydroxymethyl,

a-aminomethyl or o-thiomethy! intermediate, which then further metabolized in vivo to yield
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hydr ogen, cyano, optionally substituted (Cl-C20)
al kyl, (C1l-C20) perfluoroal kyl, optionally

weubwiorgsss ed (C7- C30) aryl al kyl and opti onal | yPCT/US2006/001945
substituted 6-30 nenbered heteroarylal kyl, where each
optional substituent is, independently of the others,

ected f hydr ogen,_al kyl, aryl, aryl al kyl
the acﬂﬂ%bé‘r aw&a%arﬂ@em| Iypme grbogdmicais S Rf@gryup fmelndeqan

-hydré?@aw ok aRRaA9 ARLOHE Mdilly! e @ﬁ@ @Pm h

are bonded to forma cy
a-amlnemt«’thyB octhidsesihd tnoviety; that mstabalizes Uad:brfth@mrﬂnmﬁs afmhe to yield

N wher.e R50.is,selected fromh 0
the actiy ot oA Ge B Rin by B Gemnlie Pbristy A Si i Brogroup
is of th€ }EhRARLICR'RAIARA, where Akl RY Rald¥Sdndehtdy oﬁtﬁ@@‘th@? dendbtbd from
R3, and, together with the nitrogen to which they are

hydroge, cxenme @ptionsllnsabstited ((E b C28kallsyl, (feinb@Pererfligrgalkyln dptiRrally

SubStltlIt&P (537"5 é@g)gzxg a/g glg(% 5@?10 ?L}'le E‘u@@gg | Z8d f{ﬂﬂ‘g& o%faﬁ(yl

where eainhi oﬁh@’faﬁ sﬂ&tlnreﬁwspm&épendﬁftlyrtﬁ(ﬂhe 1060 8§ele'E’f&ﬂ ﬂcﬁﬁ Rydrbyen,
critical, provided that it can

alkyl, aﬁaét %@#Kyﬁ&tqﬁ%‘& andhhetcealkyleer, aliesefielso e o lﬁs@e taken
togethe?)é\@ﬂmh céfﬂ 5’[0&{;(% VAGEIPHE ﬁl%%h%fpﬁsfoﬁﬁ ﬂ%?cloglkgpceﬁn faining from

st orrac enzy found 1n vivo
3108 cgrbouratmnis mes iedafumd faom CRERod AR *yiivkere RA ﬂrsdleEiréd d&om aglrogen,

oy, B e B e R e andsolo e aan T sy rmatitabiis
combin@fl Wit e, afld &@gb‘ﬂ%”r Qﬂtﬂﬂi@ ?En 1AFhieR t}%"y & dh@lched, fomr a three to

protecting gr oup. Non- i ng exanpl és of suitab
seven maphesed Ting agd & p;@)rg@ntstg@r@mﬁhdt cande nestalmdized i vivo to yield a

eroup o P BB R T 25 s e i 70,

(especially pages 10- 142 (alcohols 277-308 (thiols)

[0008] dhd iRAEAAR (iaabnait)cal, perviledchasgaa Hefmaubdtized Snder the desired
I ncar por.at ed h?reln by reference). 25 [0009] In a

conditigrseiups.doRrEH en%rﬁ%er ﬂmw%mmletson& @g@tlﬁ dhe meh@ndém by
enzym&B&{a indisdi 'tcpﬁl el g roﬁp 3% t‘rr%x kotn‘[é.\tlg@(ﬁRdR?li hé}thelteiuéggé ReLre as

an ester, er, a Car 0
previouslyi dyﬁaﬁc&;o”ﬁhcﬂse skiled malsdlmwaﬂeappﬁciatu tha:lﬂkarx&ﬁ&bmpri@ef vidtually any

known f (b HEN by st anie o epiep s ioug ayPirimiie examples
of sultabletﬂ?bt'éﬂﬁng%-bﬁﬁsséawﬂe fou@ﬂ?r"é&lﬁﬁﬁ}@ MWZ% @rb%s in Organic

absent
Synthesay, @ﬁeneaﬁﬁ Wuts aﬂnyllféi kfphn %WI & ISene er' Vytk @99 B@spemally pages

o102 GUEURIEE9 AL S b BRHRLBHSDr i

incorpopdted pdrainchy refegence). Speci fi ¢ exenpl ary enbodi nent s
i nclude, but are not limted to, progroups 3 WO
006/ 078846 PCT/ USZQOG/ 001945 R .in which R3 is
[0009] & gecety snindimrent, R- eckyirg, fogsthoy mith, A.coyhars wicether, a silyl
n t]
cther, S ST e By TR ab i P IERBDAAT A ioiutblife o
carbamhtowsthloczatbama,te opt umiradidkyges uOEH,L S QR dviedRIis hydrogen, alkyl, aryl,

et S198HY 204L g0y, st Lt od ayer exelpal
t l
absent, 00POQNBISIY- SiLleS L st n‘gsq?)&i%ﬁei e@l éﬁfy arylék?PEg(ﬁ@?étérXalkyl or

“substituted 5- roary opt
cyclohesarpalkylalkyk @IQM?-ISC%]l&)unmrmhadlsluylly a halide ion or the like (acetate sulfate,

phosphate, efc.). Specific exemplary embodiments include, but are not limited to, progroups

3
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and optionally substituted 6-18 nenbered
heteroarylal kyl. In a specific enbodinent, each Rf is
woOheronassme [ 0010] The identity of the progroupfe)/uRE06/001945
can be selected to tailor the water-solubility and
ot her properties of the underlying active
p. 2,4 p¥ri m di nedi am ne coppound to be optim zed . 10 for
R” in vehigaR 1 isceleated fodeR o FCHIR T EDPREFAQINR R cand -SiR &

Rewhere

sel ected .t rovide for.r 1. [
A e T
alkyl, dptioh#1ey fibgistddvewt lagdroalkyl, ofticmally sulsitinmediomertyddsallla
enzymes residing in sPecific,or

i S gians sucg as the
optionaljysapstitpigd Jayer hetesenys aafiyb opHenally substigied (G&-CRS) vkt

. r < r
option P BRRRA RACA0ELA HpI-NS SRLAMRY Sub ey 1) avlalio!
and optiozallyssbsitatad asl San¢mbasébetetoapdalky. 145 spendfioembodiment, each Rf
i phosphat ases. Such enzynes are preval ent throughout
is the 9WE- hody, residing in, for exanple, the stomach and
di gestive tract, blood and/or serum and in virtually
[0010]af He itiértRy 85thB Mo %rgﬁ;qm caUe Relebred Rhatler $eRiadrRoRBility and
progroups RP wi |l generally increase the o
other prepestiessd theiridetlyingabtivha -pydeyidippdigminetcoppound to be optimized
2. 4-pyrim dj i am ne ound ' -
for a pggiGul frofl S L RB el R PRE BT be B B0 G MaP R SRR £
specifiad Bigah$ 4 dAdr tiBuasheitiEn Wat teidy saich s, ot axahld On thesiigeaativetract, in
such as, for _ exanple, oral, buccal, intravenou
blood Y ATARTHSDIF A1 MR (S KHNEBABC B OFeaRTEPEISASBE Mo
[0012] In sonme enbodi nents, each phosphat e-cont ai ni ng

in Gt SrPphdsPRoroh QE MR
B R PR By e e PR e g
includRghosphate npriaties thes cyn betleawed in aite by dngymns sushagesterases, lipases

rangi.ng fr to 3, typicall 1 or I.n .one ecific
andlorgigiar SEBe P 2E PV pidsulinatine g R T fof
exampl, IR Som 5 Sat@ebsfivOmdAyKlp QD orsehed, iabl i@ dir@blly all tissues and

unsubstituted | ower alkyl, substituted or )
organsy fgh phosphatedoptatning proguives R wilk gerprallinisatssts the tvatpr-solubility

met hyl an stituted, Qr u jo t [ |
ofthe SRS n B8 8 PAS bbb Bl RIS G0 RERDXomptel

contaifing Reiru@tibells, suied £ hedleé cDMtiyiraganwaad water-solubility is
unsubstituted | ower al kyl . Specific exenpl ar

desirablgowigh at, dor GRS ﬁf%%?%g‘ﬂgg}ﬁw@ intgrEpysqlar Ind ocular modes of
administhisO P(O (OH) (OH) and - CGH2CH2- O- P(O) (OH) (OH) 30

and/ or the corresponding salts. 4 WD 2006/ 078846

PCT/ US2006/ 001945 [0013] Wile not intending to be

[0012bburothetmtadyméerig ergh phiosplge-atitainjngregroyp R8 inf thiepradreg is of the

form Gy O AOVEHD GE e e R R o stpisiony gfined
and y ggﬁw&eg&qaﬂgmg/ﬁm 1% £RZACHRS 15040 [89nb Bee A @s®Bment, each R*
| i paseS and/ or esterases to the correspondin

g .
is, indeyegidentlymditthe dthaisneetsctaghirerh hadogeh snbstititteder unsubstituted lower

e i i by 1 h i \ _
BT TR E——
or unsdbBut6OPRAYN din ahber fRoERIAIR AR f QENRF tieddpendently of the

met abol i ¢ by-products are innocuous. )
others, selected from hydrogen and unsubstituted lower alkyl. Specific exemplary phosphate-

containing progroups RP include -CH,-O-P(O)(OH)(OH) and -CH,CH,-O-P(O)(OH)(OH)

and/or the corresponding salts.
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[0014] Wen y is 2 in the exenplary

phosphat e- cont ai ni ng prodrugs, it is believed that the
wonoemroagsde ar e et abol i zed to the active PCT/US2006/001945

2, 4-pyrimdinedi am ne drug conpound in vivo by

elimnation of enol phosphate, which further

net.abol i zes to acetal dehyde .and phosphate. 10 The
[0013] Frbjlened indengding pchethaniad Ry @BY HSPELS peTaspnovhrIGiss! iartke

! ] . g . L at o
exenol R o AL PR ol SRS AL B! i
prodrugsi avoctryepttbaphiat ey enayups suduasiphpsghatasen tipasen ahdiotesstdpyses to

e conud AR E ANy LT 810y PSSR £51 Sty
eliminafBRSPArhaReRAR 1081 QX ki Z8¢ke z,urpyﬂnmain%@iaﬁwcpggtc&ﬁpound. The

Phosphate esters can be hydrol'yzed in vivo
phosphgisasg enmaldehpirosptabeléc hbprediets grecianodyeunxi di zed i n
vivo to phosphate esters, which can in turn be

) I N Vi , con n of
oot YR B B BABRRIR o OB P BN e
prodrugsainy sictabolizedpb dsgdvat e 8,41 pyrithidine diahgnpdragd co@po@inat ety
. . inclyde progroups that conprise such phosphate
climingpR ohpar) PSS RSB HiSh SHSRATHREAMKLIZe% RecRiSsprlkad phosphate.
[ (W zed to the
The ph?g?%gﬁgﬁz£%§%eﬁ% ;ﬁ;%g&& rdusg%i@w oduut%' first being
converted into a 20 phosphate prodrug. In other
[0015] Skillsdiantsansswillappeeciags theb aptais typgs of weruwsnys carhia converted in

. i pcl ude such osphate precursors are first
vivo to pRESHEE UG, SPOERATG: PeTENAT Hy RO tncpsdimiption.
phosphifdiegars, pi@phititanl @hbgRste kstetsh %‘oﬂ@idngﬁe, phosphites can be oxidized
~ 2,4-pyrimdinedi am ne drug via aﬁ% roxymet hyl am ne, )
in vivo gasphegplgiess Sdgspisinasters eamts] bydrolyendan afvode phesphates. sRidsphite

r & r The .
esters o B8 BORL AP S 1 los AL PIerd SRR ERPANS ROLA Syt ko v
phosphbies.pAe 8 phadequdnice estherability opthesptatsphatelp@siliresiSgrodpsab convert
egatrer_s are generally |l ess water-sol uble than_the
to phosg t?se@ﬁé‘f?df}ﬁé’r?f{%%%ﬁ?ét ogepiyde progeRg Shah et such phosphate
rn : \Y; z i S,
P S Pyl e S i L AL e R TR
metabotiedd toghé agivp 2t-plrugslinetizadhe deg2withpytrirst tetimeadinaetaddnto a
conpounds re l.ow. water-solubility.is desired, .
phosphfiR EP O gl P PO P TR SCPrp RSB tude such
phosphatd PrébusdobAre Bt Yietatolh&l @td @8 coﬁ&%oﬁ&ih?‘ gh dphiteProdrBE which
prodrug can be specifically 5 WO 2006/ 078846 _
then mepablizeroby adive 25t-pyranidin ipe dgygeds b hpdiowpesthplamine, as

. ini.stration by appropriate selection of the nunber

dlscussgg@o%dent ity(ies) of the esterifying groups in the
phosphate ester. [0017] The nechani sm by which the

[0016] phesphahbodimbrts, Wb phodpahiapedduzes giotpt Bk phosghatere. Mhe
phosphat e gr ouoiiécan he contrall ed by appropriate

phosphafg|egiers R b AcxdHE 08 §YEIC 1 57§ heabesptials TirgprsoT phespbrig,

: | tqy [ t ai i€l (.Qr .
diestors SR VBl BRI s Al UIEER 1% ARl Bospliato acid
prodrugsrad the dverespinding awdnel R {imnsnitlimed@dniine ¢dnepohdsraad artberefore

. i I ye tract In.instances where it i.s. ¢desjraple
Wplcaﬂmﬁg%sbﬁﬁ%mdﬁﬁ af delvering Pocpres o atbvered-RBERIGBedigNIG o
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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correspondi ng phosphate prodrug in the digestive tract
(such as, for exanple, where the prodrugs are
wadmicrwrsdser ed oral |l y), phosphate ester progroupeTsai06/001945
are acid-labile can be 10 selected. OQther types of
phosphate esters are acid and base stable, being

converted into the correspondi ng ph hat Vi a
tailored G spensfic mederdofiadmariptration Y @mam?eef E%S fupper and

1dent1ty(gaég &t tql %%emﬁr? %ﬁshifx tﬂf%lﬁ&ﬂg%t@ X&Eﬂ cp h osphate esters

Cri . Am Chem Soc.
126: 5154- 5163, i ncorporated hereln by reference). In

[0017] Theahehamsmidyerisch thei @od;ﬁmrter esbirgroup mefobaliges togthe corresponding
phos hate es |nto t.he. cor.r,es

phosphef e PR AL ERRG Y FAP ol LR ERRE B potetos  For

exampleS i€ WAMLIKAL I R cBRaN est@ﬁ%@ﬁ@& @or&ﬁh@ rl@bﬂ&agenegating ehe
desired netabolic properti es can e sel ect 1,

correspdndlr@p’r@smakﬁ)mdqemegm etndyings popdd séqm@cgsfﬂng eﬁa e tract.

tn instarf SR st e i S tabheds s B gi?‘?ﬁg%%ét‘&
corresporfd@féckﬁ@s 4 Ho @)L{gGReﬁe(&&)clve aticta(swal 45, foh exauaple, w&lmﬁ ien

Re I's, 1ndependently of the 20 &%hers qu %
prodrugs mﬂdgub@@rﬁtdmr@év)ophﬁﬁ%ﬁg%t?&RIP%f&uP *rafSP%h abile can be

selected> @ﬁé ttyﬂés ﬁ)‘ﬁh ﬁl‘;g@@ H ﬁrE”aﬁg anfl @@se@féb)le ,3ko c@ﬁvéi“ced into the

ower al koxyphenyl
conespéhdm jstmsylmimwdz bnzyses Sountdinedrtaiotissies ahd eigens efthe body (see,

e.g., thexzv%ﬁgggycgg rﬁr h%lhlé |e)st%rs &6@%% yn&fet B/h %h ef IA%‘ (Ehe¥d Soc.

126:5154 “ %R@gggk rp@fa@éc@e%m by(r@%ﬁb%: C}?n(ﬁ(s@r@{ where it is desirable to

convert-a(ghl@sﬂh)aye- eNHr @( mt(( @Ryrysmﬁd@g@gmha@mo@;pg %5113“ a desired
tfarget tlgi}lg (ﬂrﬂt%wgtﬁléﬁgf—; Pr@rﬁ 3RS %h%tr %a@?ssﬂge d%%?& Shetdtdlid properties

can be {¥¥edt@gen and unsubstituted | over aIkyI and/or each Re
IS an unsubstituted | ower al kanyl or benzyl Specific

exe ar hosphat e ester progrou i ncl ude ut ,are .
[0018] h@@ogl)q @ﬁl{@ﬁm@@t@ eaclrppQ s@% R g %Q@)gprogroup Rpm the prodrug is

an acycli @Q atg El%_g}% §r§'ﬂ?ﬁ.; 55 @' P&(@I@%@W}Be) and

te Re’is selected from
-(CRGRFWP(@)(QRWOR )i oz sitherant] whemn yach K iswindepesicniis 94 the

s, STLSETE0SL 0135 LAl 40 BRI oy
(C6- c%ga% é‘gﬁaﬁg)rn Y1, Qaﬁrﬂ%h 4%@5}@&@Qﬁﬂﬁnﬁ3ﬂ%em&ybhﬁ1yﬂp subistianted

e edach i ndependently of

t h
or unsubstiteted,(C3 1280 taedalkyldﬁgh %w@énpmlthyla thlenylé%*éﬁ 1-yD),

or R AR PR R e R PR B AP SO

(CRdI@gtSiC(@}mefd (@Rdlﬂ);»bﬂfDBC(QJ)RfGQCR&{‘I),GW C(O)OR” and-Si(R");, wherein
cycl ohet er oal kyl ,” substituted or. unsubst]}uted

RY, Rf f(rtdsz @e 4y defipr Abgvm Jniarspeific 60 bOSIBL ER TR splegteg Sy
hydro gﬁ%é%c? %%Bﬁ&?tgﬁ g&p& Al LEHoPLac BEYOSE hdsib&Bued dsbver alkanyl 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,-O-P(0O)(OR®)(OR®) and
-CH,CH,-0-P(O)(OR®)(OR®), where R is selected from lower alkanyl, i-propy! and z-butyl.
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15

z is an integer ranging fromO to 2; and Rd and y are
as previously defined. In a specific enbodinent, each
wohomphsdse ester-contai ning progroup RP is a cycrius2006/001945
phosphate ester of the n -(CRJRd)y G PLOR O) 0-1
fornula Rh , where Rd, Rh and y are as previously
ned. 10 [0020] The mechani sm by whi ch cycllc
[0019] élhe@sh@m@@me@ﬁs web phephatesetenarrgininganogyep Re is a cyclic
phosphat e ester progroups mptabol ze in vivo to the
active drug conpgﬁ@ §§ ﬁégrt, on the
identity of the sub ﬁent or exanple, cyclic
phosphat e ester progroups i |éh each Rh is,
phosph'aﬁ@@ﬁ?ﬂfi@l@tf&i’mﬁﬁ the ot her spg’sgh ect %ﬁwger %}1@‘5% fHeBendently

and |ower alkyl are cleaved in vivd est er asés.
of the GFhers,, selented drom bydroghinamdtlewert dileylcsechiRY ip hudsphadestly of te others,

setecte g SRR et prath Bt owgtu SRl angpostinted

lower cyeleReterliye, subfiRsRd of BnbitRited (@@rcqupﬁryu REbdifged Brt
are not linmted to, progroups selected fromO

st NGRIRT 200 50| e oc IBONBREd ScRbmgmbaed igroyl

v Sl o FSLORA, BT HSROB AR e ey

embodndvie, eablbplﬁbsphath/bste@cﬁitmﬁﬁ@@ﬁﬁ@rgu@’pls(h dVelic phosphate ester of the
(CRde)Y“C>"P 0O 'M O OM and Me [0021]
tergq;lvelx ¢ phosphate ester prodrugs having
pr dgRotips Pnfwhi €h the Rh substituents are
substi tuted @ Jsubstituted aryl, arylal kyl and
het eroaryl gro ps, are not, 5.ty |caIIy cl eaved by
formulgst er ases, butRare i WoeER( > ReeabyrIcAsPredoushedefmedy
prodrug by enzymes, such as cytochrone P450 enzynes,

[0020] ?&gﬁ?{?ﬁ%gﬁ By Wb o 1 Phoshdfe %R IR dRugsdndfdihg Sudleyclic
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
8O M oM
o —(CR'RY),—O-P © —(CRde)y—O-—\F"J ©
w_0O
_d(CRde)y_O_P\J 0 @]
I Z
O Me Me

> 2 >
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phosphat e ester nucleotide prodrugs that undergo an
oxi dative cl eavage reaction catalyzed by a cytochrone
woe2bm/0eseay e ( CYP) expressed predom nantly in POE/USRM061001945
are described in Erion et al., 2004, J. Am Chem
Soc. 126:5154-5163. In sone enbodi nents, the cyclic
phosphéte 10 ester progroups are sel ected such that
4 | emeabl e by CYP enzymes expresseQ in the
—(CR ﬁ )\vep PS\@I fic exenplary @nbodl‘ﬁ@ﬂdﬁd f—o;—urcl'p cyclic
phosph#&} ster b @gr oups h P O
" 0R R |nclude(%ra%a) F!]ﬁ:)t limted to, -dpr gr oups
havi ng tNkeformJIa 0] V\/ne is selected fMem

phenyl 3-chl orophenyl , 4- p&ﬁidyl and 4- nethoxypheﬁyl.
ghﬁsz“ illed artls ns wkl |, appreci ate, phosphites
—(CR Kgﬁby_ ester@”%éhhuﬁhé?g @ oxi dation in vivo
to yie orrespondlng phnaé% and phosphate
ester anapogs Such reactions kan be carried out in
vivo by, ¥6r exadpl e, oxi dase eMfynes, oxoreductase
enzynes and ot her oxidative enzynes. Thus, the

o021 DURBROL01 S He Bk ARG 1 QUURUER T Bt G e
substlttwlntssapfh sutbsti@td qrivasyRdtutedesile Eryleﬂkﬁ @ho bperdded bR dare not
sone enbodi hments the ]gz hosphor ous- cont ai ni ng

n
typicalff %‘g"?’%{b‘éeﬁ‘f-‘&m%> b araiasteadbmetahplizedde the asivemrodgig by enzymes,

such as%ﬂi(é%ﬁ)bnﬁg P& SI&E&“(%CQR éengd@@l 10y P§7 ?F_P)gagi% , assgﬁ%%dcﬁdc)yz(hc

PhOSPhﬂﬂq@SféblﬁuCIWﬁlép @radygsRbatamdengo aaromdasv«p cleavage séagtion catalyzed by

s ool 058 ) SR b pere 1cLude 9100,

et al., 2004 gched Ghepnsby dneges4.3n4s. unlsééﬁﬁtérﬁts&d%ﬁeﬂtmﬁé cﬁhlk;‘)hosphate
and/or each Re is i ndependently of the other

ester Progioky ¥ Seleeiad srduibasithesiare glenpatde bzaCR{é’rmzmn@emqu in the
P 06/ fi
liver. S%Cy C I%gquél %nAk?Oéinggléty §ﬁ%1§glh 9?1 A}&sgke %gsgarc%a mHE prog¥oups

include, but are not limted to, -CH2-O P(OH) (Of), 0. Rh
- CH2CH2- OP(OH)(OH) - CH2- O P( OH) ( ORe) +—(@RERY),—0-P J

R incl ‘%\_ﬁ §I|1 d?g where each Re is sel eCted
inclyqe, Byt a.gﬁ ‘%%m tted;t fﬁrgwppsang @glfg;]mu agpecific ,
where 1€Xi€ gélk@}éd/frsﬂl%ﬁeﬁywﬁ‘%ﬁ{bﬁ%ﬁh%gﬁsh%grig 1%%‘219&8{118%“};%%1

phosphi t e anal ogs’ of ove escri be
phosphat e ester progroups. Conceptually, prodrug
[0022] é\éﬁiﬁléled d@lsamscwﬂﬂohppgecws@ ohosgihdepimd phoaptdfecstephaspmideo
LQanoups. can th t of a rodrus of the
oxidati G N AR R e bR P e s e SRS S aBtlp g ch
reactiorfsQ2R B¢ cﬁfﬁleﬂﬁﬁt inaRtbya BreRamble, bBidRRlcneyRek, bhaba&®ist 8hAmes
hosd;}gat e-cont ai_ni ng prodrugs netabol1ze in vivo

and othepdagire cheyessr rlidepohriPrsPhytdroRyrteningl pregraess RY can also

includehb I nes abo i,ze Jn

include fhb 4G d RS G SHUTBE I A R G e! By e

progroupe dmanheﬂsabdvhej{n soree ﬁflbdiﬂlﬁleﬁﬂs tlﬁﬁ'bh?)sﬁﬂﬂo@aébnbe@mﬁg PR Shs RP
abq t(elr ed as hydroxyal k 4 d

include DUt are not 1m1te to, groups of the formula (CR R™),-O-P(OH)(OH),

-(CR'R%),-0-P(OH)(OR®) and -(CR'RY),-0-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 others, 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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contai ning prodrugs. In sonme enbodi nents, each

hydr oxyal kyl - cont ai ni ng progroup R of such prodrugs
woO0mfo7sdae fornmul a - CRARd- OH, where Rd i s as pPeviusu®byo1945

defined. A specific exenplary hydroxyal kyl-contai ni ng

progroup RP is -CH2OH 15 [0024] Virtually any known

2, 4-pyrimdinedi am ne conpqund that has hi ol ogjcal,
Specific shetmplanieyhTBIOSpBR A1, PPABHG1esly” PLag B s rovdie héfoarafwt
limited tﬁbr@zgtrb ég?%lz(pﬁko@ggcgescr; be!g@EZr anr@SSP %{Q%I e act i ve

-CHZCH%OLP(IyR‘?)mEﬁ) nelttira naaher ‘de sgletiedifomdpwerakanil.bedopl gad +butyl.
i cation Se i.al

Speclﬁc%?l@ala%w&g? é’spm"»}g B Predi8sh Bk "66?5’8\%%%%3‘353 OF e above-

descnbe#i%'a Jab s ?rdﬁ@ﬁﬂ)zso 'Co%.@%t@éll %ogggggdﬂﬁﬁﬁfrﬁﬁﬁﬁﬁldmg

such phasphité mavcprcphoaﬂnie@btenprogmrps sqn b@@lOflghlt@é a3 grogirygs of fisn 3

corresp&ﬁéﬁg?}%@@%ﬂ%ﬁ?g hf’%@%%fozf 5 P alU gb application

Serial No. 10/903, 263 fil ed July 30, 2004
[0023] AVS2R051284R4 B)is bélivded that esrini plovsphateqsphtaaig pmdrugs

Serial No. PCT/US2004/ 24716 ( ), di scl
metaboligsiie mzvaﬂlgougk@ﬁﬁena%p@a lﬁérhéfii’i?xweﬁs’éffaé‘}%??c é‘%} EJ&
hydrox;é}‘éen %%gh%%%@@?ﬂg%@ pordind A8ive RQGhRURIdEedRmine

to any aval primary or secondar){
compoudds, mlﬁi:y ardﬂsthlblel IatlgH 7 dndrcaeoa p?pflperedtab,é aﬂmlmﬁ;tpnedg@ Bydesyalkyl-

contamlgfg @Eﬁﬁhdgggst 3 & xﬁxgp&ﬁ% F nga& F?éiy%?’f %onti\umun /pgégqgww of

such prﬁrg%ﬁﬁ Yf @k f§1%99£‘ deRyrhoH, ageR: Rt @Mk pfd?ﬁiu@@&ﬁaﬁmad aA specific
tituent on the 2,4-pyrin di nedi am ne conpound. The
exemplargdydfoxpllsglptrataining DASAOU RigisptdPslips RP is
especially useful for 2,4-pyrimdinedi am ne conpounds

30 e
0020 G353 AP 2R m RSBl UOBMARA RGFE s, o v
therapett®S Sctivityasan 30 Qudtected @/ am availafie bﬂmaryt ori snd;cmddryr@nmo Wi one or
bound by any theory .of operatio

more prRgBEPH RS 8udespxiyd kspeine Sotada 30“"881 4 B%‘Bl‘gﬁ%?v%%‘{“ﬂé compounds
are des Lb%ﬁ%?% n&ﬂ@tlﬁ“ﬂ% H{:e&ﬂ)ﬁ%ﬁﬁl Rb oy 3s3, 50| 1B druyryos l 2003

under acti 4-pyrim di nedi am ne conPoun
(U8200M00(299®2A]I)umtermaﬁmnelae&pphcattoa SsriobNai PGHUS0B{03pR2 filed January

I
51, 2005 BB B 58 bbviehlod SubEh SRR R Al R et
f d £1./00 1
( ound y ﬂltérﬁ%g?ﬂlaggpifhlcé(ﬁ)rﬂ sanl Ialggejzmgsor?g?osm(mm /0L H382),
US. ap@heatméeeaﬂ N@d@/&%é@éﬂ@? Tp BALIGHH(YSEA/ B4 24049), and
intermatdl yocaen St N BSRAGSRMAT I Pl 0L 001 020 1y ) Ak bikElosures

of which@PdRRuMdratdd herélﬁQinaB:&ﬂlcdr Breich Q- Ibwmadmdfmnu bt‘anlmjmds
to inclyde a p grou RP of the_ formul a

the progioHR(SIRPET) lqmsaz ok toramy av Al PHIPRRY &R SSROBAREHIS: dhtadine:
for exawgieot}b%riﬁz 6‘?1{?251& S8l &qHPQ,WHnﬁldm\@&aM@ne Qoiet}’, tie N4 hitrogen

atom of the 2,4-pyrimidinediamine moiety, and/or a primary or secondary nitrogen atom
included in a substituent on the 2,4-pyrimidinediamine 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 pug/ml). While not intending to be bound by any theory of operation, it 1s

9
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OHNHNHWONNHNHW OHOP=O OH Conpound

1 Conpound 4 10 [0026] Significantly, whereas the
woatmro7ssab ubi | ity of the active drug (ConmpoundpPd)/uS2006/01945

the range of about 1-2 Lg/m in aqueous buffer under

physi ol ogi cal conditions, the solubility of the

correspondi ng phosphate prodru nmpound 4) is

beheveértbaétt@phqanhﬂt%cwaumngum@pumsrﬁeg &@rﬁ@lubelﬁﬁ of theamderlypng active
ngr
2,4p yr\;\ﬁg@é Sa'ﬂflh% L%{mf {Ngv\%g %’rfl ﬁ%e Fer ltgsd]?cigéévo ?ﬁgﬁ‘%enn t he

adminigteited okdiBr dbis tfeaesrdd| th:&tthmgldsp}adte pebgranips RP atd metabslizediby
active 2,4 15 yr| di nedi am ne ¢aonp oungs havi ng ) )
phosphafasg engymgs Sy g]rlg%r%ﬁ% predttigg gpiske akihe gnfiglying active
drug. €xhibit simlar increases in water solubility and ora
bi oavail ability when fornul ated as phosphate
prodrugs. [0027] As nentioned above, phosphate ester
[0025] dﬂwrhggls digeaverpsitbatahd yatee selubitityeandsphlpbayailhztity qﬂa@amcular

biologiEANLREFR 9 LRt ReRrnuS sChdoy SipRoSict 1

mcreaswﬁﬁmmmbwheﬂ forinSlagRISh igudesisid %@ﬁp RF Qiftl@@ﬁ’ﬁhlﬁ,

mnistration via inhal ation. same hol ds true
-CHz-Q 8(0)(%)1 dIthe ripenieeen atem iphlightsd with Gieasiskipl Cegpand 4):
and phosphite prodrugs. [0028] In sone enbodi nents,
t he prodrugs descrlbed herein are
compounds at are subst t ed
] anMgf the24p30/g;8 e(J;‘nlety
N WO 20087 ®r8846 PCT/ US2 OMe
substituled or unsubstituted nltrodqp-contal i ng
bicyclic ring that includes at |east=ene progroup RP
as described herein at one or more ¢#: the nitrogen
at on( sGompounidd bi cyclic ring, the N2Gontpounéd of the
2, 4-pyrimdinedi am ne noi ety and/or the N4 nitrogen of
the 2,4- pyrimdinedianm ne noiety. In a specific
[0026] iSigniStandlly] whereasethp hatey selubibuly oftht ,acﬂi\medrpg (Cormipoting 13 is I the

range GHADR e (P sahepus Butde bl il cnpdione, 9 sopiy of

the coﬂé@ﬁ&ﬂ!ﬁr‘lé‘ﬂm%ﬁﬂlatté pro%ﬁjgv@oﬁﬁ)ouﬂd/ @y RlSi@NLhd R8I ABSder the same

her eof’,
condltlons or approx1mately 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 bioavailability when formulated as

phosphate prodrugs.

[0027} As mentioned above, phosphate ester prodrugs are generally less water-soluble than
the corresponding phosphate 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-pyrimidinediamine moiety with

10
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Y is selected fromCH2, NR24, 0, S, S(O and S(O2; Z1
and Z2 are each, independently of one another,
woeebmowedesf rom CH and N, R2 is an optionally PCT/US2006/001945
substituted | ower al kyl, |ower cycloal kyl, |ower 10
het er oal kyl , Iomer cycl oheteroal kyl, aryl, phenyl, or
hetgroaryl royp; R5 is an electronegatlve group, such
a substggte PHENEbsiiRYed mtgpgqmcgntafql%lplgycl@ymgdhat 1p,¢lyq1q!§ at least one

P rogml? R‘;?At g%% rom eﬁélg %f)gﬂeénd,%g a og'génﬂe H atdﬁi(g?/\eﬁhe bf??/] plic ring,

the N2 antbgee blijHe 204-pyr1mﬁctimdmmv @lojety Bfld’/oﬂ&}t Nxbmtzagﬁnof the 2,4~

. _.t.oget her wi.t 8 to.form an. oxo r
PYﬂmﬁlB%Etﬂﬁg’F WFE{ Tig s ’éﬁﬁ%l"ﬁt@éﬁé‘?@r%ﬁ%}" P“ﬁ’étythﬁr%o‘img isa
compo&ldﬁ:@BﬁﬂngS@ s%bﬁ@ﬂ)f@ﬂnﬁﬂ&ﬂf‘t aining from3 to 7 carbon
atons; R18 is selected from hydrogen, hal ogen, fl uoro,

| oner al kyl and nethyl or, alternatively, RL18 may be
t aken toget her mnﬂW7R'7tizfQ5n1an oxo (=0) group or,
together with the'® ormhlch they are
attached, &Dspirogy romZS to 7 carbon
atons; R19 is sel eﬂz?toe fr%m dr'gge | oner al kyl, and
methyl or, alternativgFy, Rl? 20 MRS be t aken
together wwth R20 to form an oxo (=0O) group or,

PGS Lkl n SRR ARl Sl ChyLhgy are

€1
e contal nin Ii%) "7 carbon

at ons;Y R&@leb&dfﬂinecfbm%“pm S,yStO;gﬁﬂl S(d))ayver al kyl and
met hyl_,or, _altern tlé%@ % R20 . may be taken together
Il

with R & ArsSachyn engly Oé%w%laer sedgtaddegm GH apd N;
the carhon, ghi@sRan Qutygtlhﬁéh 1%%%1@[5{3 1&%&%&&8%@10%%

spirocycle contaihing froma3 carb
heteroafigvl, loRepcywheheR2Galkyleanyh phenyil otdpensteyitdryumf one
anot h ected from h n.and a progroup RP as
Goocr Fhdn hEREreeai St Juvers Pauaat: o Halo, fucrs, ano,
nitro, tagréryagfp@tgm&@m&grd . sel ected from hydrogen,

| ower kyl and a pr grou RP as descri bed herein,
with th els;ﬁpbmeécfrmmby ragen, balggem faorsf IRzt alkpband mzt:hyl or,

sternafty T ol 35 oRERER AR " 5 Ly TG CORRIGPEY Buctner it

the carlﬁmﬂegbmué) mt@o&emy affela@tdchedp@Mﬁro@?ﬂe B8taintnghty6th 346 17.catfdn atoms;
sonme enpodi rents R21 is one of the specific ?é@groups
5 exer?p| jsrselegted dipwphydiagaupbalogem flneng, kRover gl andbmethyl or,

alterna Qg€ Ib@ tﬁﬁe% d %%{P%C&l{ﬁefgﬂ o fo%%lan (&%ﬁp P?%?oﬁ%gbtgggcher with

one i C progroups exe
the carlamﬂatéﬁ4o rvxénd}mhey amlaktyd:hed 4 §oRe¢clt nosniaingeion Spe Jtecarboh@toms;

present, di scl oguyre vi des co itions conprising
one o HerEoBA fomshydae, E@Nea alh epd ol arpliamatissly, R
may beBRIRABEdtRESYIBRR P 18 FornPXE ORI @) Poupthd fé%@tther Wi tl‘lleeaéﬂ%tn atom

nature of the carrier, excipient or di Fuent
to whichdhesnate @ﬁmhedmsml@sycrle donfsiginizdront Ado I@a@omatmms; i on,

and oran syi tabl.e, or, ac 20
a0l TR LO0RE L oA Pl i REESRA el R
may beltulfgatogfRer WilleR ¥atBest id 6xb F@) Rl &[‘ﬂ)lgkﬁ‘leﬂ Weh weecafi¥R atom
or_nore
to which they are attached, a spirocycle containing from 3 to 7 carbon atoms;

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

hydrogen and a progroup R” as described herein; and

11
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addi ti onal compounds. [00301 In still another aspect,
the present disclosure provides internedi ates useful
wobaoo6/08§836 hesi zi ng the prodrugs descri bed her ePaT/USm006/001945
the case of phosphate- or phosphite 15 contai ning
prodrugs, the internmedi ates generally conprise
rodrgg in which the oxygen atoms of the phgsphate-
and/ o pissishiet étoéfehYCHPgﬁnn vt abybanska ariogrqv@s& e daparibed
{ t.rarepse I P
herei o B oL R TR AR oot fE PR Bl . I
some embotlmﬂntm gachrafiRFS REF endRPag bnevef e smrfuahbgroupﬁeremphﬁed
é? acj dic conditions,. i ment, t he
sbove ISy SoiantsS. B oot e Bntimens KR GBh AT s Bt BratFmues
exempRfi&] dH008REd RESR>ZDINCOdrelldsh hytRbo&Aln REmPIREABAII£RIR?! R
,into active 2,4-pyrim dinedi am ne conpounds I'n oné
and R} 4rp gechr antei of shesspisoidiic peogroupsteseinplifedrativa aad R his loder alkyl.
prodrugs in which each RP progroup is, independently

[0029] gx E,{l(%?ezr%g% 83? ?xfesénq ?é&g)rﬁgr‘;é IP?@%%F%& if)laﬁ_ﬁomprising one or

more of (Hefpadthys sBEIT HetdtiRand o appt&FRtRIdarri&, BXRentdtdiluent. The
where each R 1is, |nd§§endean¥@of t he others,

exact nawre.f the CaTFigheKeRieRt ofrdinsak wilk dependmoathe desprsd use for the
i
compo Bt 3% et e tafle AT VR h A oL B R BBRAL! HEEH Ring
suitablelerf acnqniablt lﬁordlusmmsé i Theodnoghisitemtmajt dS;ﬁldnallﬁ invhdie@he r more
aditi ia udeuggosphate and/ or phosphite esters in which

addItiopy CRMRO i ndependent |y of the others, selected from

| oner linear alkanyl, |ower branched al kanyl,
[0030] iIn PHID P thertaspaet, Sthe gﬂ@%d‘c QEos &Y %&dﬁd@'lﬂt@ﬂﬂédﬁ[&%é@ﬁl for

2006/ 078846 PCT/ US2006/ 001945 [0031] |n sone
synthesigipg Hierpsedrygs d%érlbqﬂl@rmdiraﬁléga@mfmhpgéla@n opphdsphite-
contamﬁilﬁg?grg%fél:%@t % %?o %Eﬂa&% ﬁ&gﬁy !:o s%s é&&més lrl‘?‘l v%élclblt,hg l'%(ygen
atoms o¥ thdplosghaeqandfor pﬂ1b@hﬁt9¥cﬂuﬂaﬁnng(ﬁd§idmﬁé‘bre\ﬂi@k&i Héth phsleAing

e reV|oust defined. [Q032] In yet anot her
gl‘oupsg%é@tse echeelp reapleginder wetifisd sprslitionss Ipseme gabpdiments, the

protectﬁ%%&ﬁy%'a?é ibely rérﬁb%bﬁer IRl fhtllﬂi;r 28t %ncﬂ é&%r 48 §ome be

scribed herein: at e- cont ai ni ng rugs can
embodmgﬂmtm dei m‘ednblilateea&tp}mgahate aaghbsphite esters wh1ch are themselves

ot T OO B AT e

1llus’[raf1@er éﬂdbtﬁhﬁﬁeﬁtcﬁfé%n&f ﬁt@ #ER3de {ng&]&gs iR RNhlch each R progroup is,
(CRdRd) O P( O @& eﬁé , where each

1ndepemd¢§‘é¥5 @f}‘dl)@hi)lthﬁys thy H@mlhed@ Ra)yé?ePéQ)t(ORé@R v enovabl e

(ORI REHE R B PR Fele B by iR RIS,

where daoh B0 hpirRlepadeiBNsSihe 08, Rledid frsm 1WRaN@isastituted alkanyl,
previ ous] y defined. Renoval of the selecti vel y

substititedroratsiestisited Beqnyhandyrbsipyterrr ynmbatstué@dmﬁa@éhmdéi and y are
R
o e RERS o e B OO TRAL 51 B 5 N SR B o

phosphitk kstbrs amd/hichveach BYis| mdé;bénﬂentlyrbfshm@thaﬁpﬁddcmrﬁ(&n l®a&Ninear
I n_enbodi ments in which

t - byt
akanyﬁ%ﬁ% P’I@zlg%doqq}%%f@méw@ﬁe%b%@né bevgreyelic alkanydxanpl e,

m xt ur es of
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15 internmedi ates which contain different nunbers of
progroups or progroups at different positions on the
wa 2dospyssd4si di nedi ami ne nol ecul e, the desired PCT/US2006/001945

internedi ate can be isolated fromthe m xture using

standard separation and/or isolation techniques (e.qg.,

columm chromat ography). Alternativel desired .. .
[0031] Iprsm:ip egbedimepts, T@dﬂ%ﬂ%ﬁﬂlﬁf?%@qﬁ%{l&? Ve 4‘P§FFP§P%‘H?HHHC
that is sx{%ép tﬁl{e%gd% a lﬂﬁjrd% ?\8}8:2 gﬁ""& %r%édﬁﬁa@nﬂxfnﬁé gtor@lvitl #Broup of

ues i c phosphate ester prodrugs

the fonn@&ndRéRﬁ‘JMIs‘;lwlﬁde Rﬁamiﬂamasqgcmu&kadﬁfétredby reacting

t he actlve 2,4-pyrimdinediamine with a phosphate

[0032] T5 et angt 'pgn%gg_, for X a{% 8 ﬁt? nos F%gh)%tk?o%‘s QF syrtalst A% Ak
intermedfate SRERD 0@u§£ @s(:ﬁ%@i) Ké88) PhosheteeoXiaitRig psodang cRe be

are as preV| ously defined, In this mstancglaarrem)
synthesioéd bshea@stgean afcymé A-myriniginedianiinge GPaYEd X4 I%OSE@‘G ester

halide, f%xé é’g’ e%%egﬁaﬁ@e . Riigsphkleregt eb P(LC@?@RQ(:ORJ

ana ogous manner

or X—(CR@("‘)F@m@qm)(m}%ﬁhbﬂe&a&ﬁ{ﬁs 1hdépeddxsn,ﬂyf(xf rtheeo(thcqu aselectively
phosphite ester halides of the for

removalRe PRI B PORTS RO, IO TRARA FROPF L5 e R and y are s
prev1ougf§ GSRAR) % 1%(: (%B@ﬁ@%?ﬁs cYRGT s R, wiRdre 3 bprgﬁo@smﬁ d&Redr e

Brevi ousr 13" WO 2006/,07884
Remova?GﬂHdSEE@Weﬂ)@ﬂﬁﬁSfab{eQﬁ&Edm@ygrbulﬂB Iﬁryo@mwpsemtg progeeg. In

phosphi te rodru are
some erphrghnget P 1 TR Hod AL DSe IR AR, PhEP
branchef %ﬂ{éﬁr’ 5{11’(93‘3\}6? Gy&éf AkVIC IRBOEPBAbEIIRRhRS cfeh R phigspbpiler t-butyl.

,” for ‘exanple, a cyclic_ phosphate ester
In embddiheute imwhichenikoresdfantermpdiges ate OERERE) I examplpyfoixgyegs of

ey o G LGRS oo B o

p051t1oﬁé‘b%rtﬁe K4Rrimidingdiafdhean tletlle ahe dassre iretwingadsAty ca:fehia la@idted
61 Enbodi ments in which RPis -

from the mmree@lrfg Bandarfesepanation prrhen Bglation gﬁ&ryﬂm@ Ené&f uﬁm ne
chromafjog%)h%’f Rﬂetﬁgt?\)e/ :]cfégl?éd SBE %8N bE AolAPHIR G mMWREE oft

es can _be synthesized by
differentt @asiragiQisiiy stetidardeseBardtiy arndiordsolatthreietlnequesnpound,

[0033] Acyclic phosphate ester prodrugs can be obtained in an analogous manner by reacting
the active 2,4-pyrimidinediamine with a phosphate ester halide, for example a phosphate ester
halide of the formula X-(CR'R),-0-P(0)(OH)(OR®) or X-(CR'R%),-0-P(O)(OR")(OR?),
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'RY),-0-P(OR)(ORY), X-(CR'R?),-O-P(OR®)(OH),
X-(CRRY),-0-P(OR%)(OR®), where X, R¢, y, R® and R are as previously defined.
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wi th an al dehyde or ketone of the fornmula Rd-C(O) -Rd,

where Rd is as previously defined, to 10 yield a
woaoreasgsandi ng hydr oxynet hyl am ne i nt er nedi at ePCTUSR@®6/001945

RP is -CRdRd-OH). The hydroxynet hyl am ne internediate

can then be converted into the prodrug using standard

techni ques. In accordance with the definition of RP,

[0035] QYéhchymS@hgftﬁ@@thm@mh@éphnerw@r peodrugssan be prepared byreasting the

scive D AL o O AR, B B LS HISANE B o

phosphite ested Mildy,dier txan@fié, @r@chh phdsphate esspioitide g thtFoimeh abl e
hydr oxyet hyl am ne adducts, Bansal et al., J

£har moeln] B Sci. 1981, 70: (8), 850-854; Bansal et

X-(CRE ), ¥ PharRiceuti cal Sci. 1981, 70: (8), 855-856;
Khan etO | ,) . Phar maceuti cal and Bi onedi cal
Anal ysi 1 Al t vel
hydr oxyl 1 - c‘HﬁtCé{)FWfﬁ%OSB}F eSO Bista cq 1 1

two steps_ byghirst reacting the active 2, 4-
X- (CRmd)l_r@dpn@ ne wth a bis-functional electrophile,
suc as/ o y de of the fornmula 20 X1-CRdRd- X2, where
repre tg a first halide, Xz represents a second

hel | de. RRGRR | Swie XPROV, OUR) o€l i BSrcl B8y FRARIL T ©

exenpl ary enbodi ment is of
| -CRdRd- Cl . The unreact eq hagl ide is then hydroxyl ated
[0036] tFanlyadéments neWhnyh RSty ATRR -ARY maauhmpmg)arqdrﬁxdnm@e weﬁ@ondmg

d
2,4-pyEh R G B ph RO A RR 5 Bkt M@ the
intermdiRitEydan Qs pitadige St RAGingARGRTIE NY- ﬁy@rﬂlﬂinédlﬁﬂﬂhﬁdd
t he phosphate ester grou can_be 4 \WO 2006/ 078846

with a7 o ODBFODL LA Tersgh RLEUONR ST RY (g grewipiely defined, o
L |
vielda 8o ﬁdﬁ?h‘»‘e\‘m"ﬁ@%ﬁ? A eRtE GReRISVEOLS

-CRRY- G)H)h @he ﬂyﬁmmymbmb/hmme[ De38 kdiveroan ofient Heecopratidug® the prodrug
using SEBEGHFIGIAS" BrHGRNaRT o7 0! Rorap Bl 3 avpghylamine
il s P e e scempaindS i prmntlen
containhgsecomﬁasm phitdes haetecnphddd tarfmomdehydé frogffirtl theet ¢agresponding
isolabIg pihp S e LA S s orer Bl KBS 61 JaF e B S

850-8535BRESQUENDS J A A REEd RIS N a8 NTA(E), BSRE56; KHaher al., J.
vari ous nethods described herein are described in

Pharmigegticelsmd Beneden! Smabls 1989, NG) 385,43 Alidueativelyahydipyyalkyl-

iy B RROREIETA N WA, 04,

pyrimid MENiBBHREBTID4 bis-fuhGionalpdltdtephil@Rudesd z&hali&e of the formula
1 40/ 631,029 filed July 29, 2003 ( D. international
X'-CRpKis here X LPFSERLS Néirst hplide, DSagpresemtsa second halide and RY is as

previo g b e BRP eh SRR TR Kol fomals,

I-CRR%tle r’l‘rlmtunmated&phdla i altandiydﬁeaylaéd Noyiel @CHE HyS2OG4 1G4 -¢daining
scl osures of which are incorporated herein

prodruéy lpgﬁfépé#ééechmugs in

[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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15 still another aspect, the present disclosure

provi des nethods of regulating, and in particul ar
wonbicgs4ng, degranul ati on of such cells. The PeTs2006/001945

generally involves contacting a cell that

degranul ates with an amobunt of a suitable prodrug

descri bed h bl e salt
displaced iibest NPT AETHIR SAED SHHEROR EH & Bl aBfoioudy difinegeto
yield the I%?#aguelts%&ggsred LRIt (éetgi?géléwl ation of the cell. The

racticed 1n 1n vitro contexts provided
that the 20 contacting is perfornmed under conditions

[0038] Mimywdti thérptodengs dogpribed tmsm)mmemcbmam@lqrdh@p@ﬂﬁlgﬁ gecording to

st d5etTe A LD B AR B o

inhibitors '€ a&ﬁﬁﬁﬂat%n PrigvaReicens, @ﬁctﬂﬁs&ﬁm aaseihill asttephid add/oy,

caused by or associated wth cellular degr anul ??é
eosinopfiDG3B] AMHi@ahZ}ﬂ-HYﬁt‘f@dm?@i@th JeEPRBRAFEhEEXEH ying &}({ioglcal

act1v1t1e§)|I;ha? ﬁ T at P\?g dfg ?or@r&%%l as g@ 8&’ H&'efnrgnd%ée& ke TRWYus

I'am ne conpounds exert
methodd dk@d:ﬂibe@%fe’iﬂ dfe&lels@‘[bed IniﬂhT D lapphqaneﬁ Serial, N@.tl 013843 ifrked

Janumﬁ?éﬁfg)adﬁsg'egff/lé%@&a%@?rﬂ'eﬁl'ﬁ{l%qagﬂ%@lcwo el Nonk ng of
PCTms‘oBg)/gBhQ Ftlegfﬁa%ﬁuﬁ%%%)oﬁ ?Wb%@ﬁ@ﬂ) U QEaﬁplﬁfiﬁcﬁi 89rial No.

plication
10/631,8%r filall N9 291900631, 029 fil ed 1111@[’1311‘[12@211 appldRtipn Serial No.

por oGRS S st PR A0ty 0.

2004 aﬁ@b@%ziﬁﬁﬁ 'ah§ %téxﬂﬁﬂorﬁpappm%r( L2080/ 9234&899))04/2&%5
nternational application Serial No. PCT/US2004/24716 .
( ( ).t hi the distlosureseef vigchyme Jnoep@7eg hgrein by reference. Thus, in

still anol‘t}gr lgéfgeﬁg g&squr%m scl?% ero%hc}e?\rr/rget%%%p%h?atng? 4K rlﬁ :%Hﬂf@war
mhlbltn?g)'a@ §t1@H &f ek edlls. IThb indthet gen@fallboml'nlﬁsmlaht-ammg ata@ithat

% -nmedi at ed de ranulatlon %@f a consig %ﬁ |
degramtlates withan agls?ualfésf@rﬁuﬁ e ﬁ%}délilgn GHER) LI R PTG ¢ salt,
hydratee%gYagegSI ok %B%BIE-C%%& tﬂ&e@aéﬁ&qﬁé th Fegl¥e &Shhibity pe

ng suc CyRI receptors including
degranBatiatomied cdll. rilteatethad mag be pi‘mgeex}, inmmsiro dwagxptprpyided that the
neut rophi | _and/ or eosi nop

contactRg B TEId SR AR o RO aEh SEREgRPCLRGpRIS to vield the
active Zoﬁﬁg%ﬂ‘l&lﬂil didhfe ich g&h{d 8PinSh vzvo%%ﬁis%@@ﬁh&ﬁﬁ&ﬁﬁ @@sroach
res t as a consequence of activating such Fc
towards #he ejphinrens dgpabéntign of discasde thyyactSireh balowrsed ygeR associated
ﬁr ocesses 1| ncl ude, but are not limted to,
with ce CHUM' AR and/ or FcyR - nedi at ed degranul ati on,
cyt oki ne production and/or the production and/or 10

[0039] VRhiRARS 1&End1h@t<ﬁbd‘l&iﬂlha'bz afy geoty (ﬁﬁ‘oﬂe&ﬂnlonl ibelreesca ddta confirm
prost agl andi ns. The_ net gener al I \ﬁsl ves

that mappof thes¢ #ejiva %%pymésdmeé@@m@ cRRpEds é%f‘é‘bi fr degigpplatin
1nh1b1t06'? egg%t 5t£l§as? f d‘Le gﬁi’ﬁ% &Y $ifttind %Vs?gnal"‘crﬁﬁhdﬁ&uﬁ‘f@b%ﬁe(s)

rein, or-an acceptabl e sal
initiate® }S? E:ﬂis_@hnlﬁﬁé vehe hlghl\dfﬁ)mt}(:ﬂéc Eneﬂtms fmdrgﬁc(gFCtan ) andén égﬂ?f

ective_to regul ate ar_.inhi
(“FeyRED#esl ¢-Bg U2 ephemtion ek NG 1&’2@4&253%‘? 223}50%
( efTecteq 0y 1le apsiciabd S8 NG Pb?f@S(%@iOS"TQW@mﬂﬁAB 82),
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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15 The nethod may be practiced in in vitro contexts

provided that the contacting is perfornmed under
woaoniorssans under whi ch the progroup(s) metaboPCTaISE@6/001945

yield the active 2,4- pyrim di nediam ne conpound, or

inin vivo contexts as a therapeutic approach towards

the treatnment or prevention of diseases characterized

of whidjyare mg@e@atwhmm&wéf@m@edlnﬂwda these apteve %fé@@pm}medlamme
compo Bl ALhA%, ARG or 4P A ARRRERASLIRERERY . DBpyon.

As a conegfuaidd, el ;ﬁﬂdm§§1@esbﬁﬂ>eﬁﬂ&@e1ﬂ achly e wsydtoakibi thdse Fc receptor
cyt oki nes and/ gr the releas nd/ or syntheS|s of
51gnaln|1g (ﬁﬁs%adﬁ%a] aé){yd:,eﬁ TERFCEPERSSING awgltlfa eR} aad/giEcyRI receptors including
1 t
R e e e S G R
preventing di seases characterized by, caused by or
[0040] é&s mﬂmce @lspipetmit iz neghletereofh indingrirtdailar theihitigmmsofas
e of actlvatlng L or

downsGeaf D AR R R Qe e s PR s PR signaling

cascad&(S)S GRER ﬂowﬁﬁ&aﬁﬁﬁ@@&%m&lu@@ bRf @a6hbERMitbdtA Pl Gedifted
veterinary contexts or in humans. The net hods

and/or Besdrma¢digied dogrwdatipmicriokine profiiction anl/errfheratodyetisneasnd/or
release%Ff hgﬁl QQM{@&FE g?fép{(otﬁf 1 aB? g%sya%ll fhcsr 'Tﬁg %})e)?l?d;?:éeﬁerally

n acce e sa

1nvolv£ mdﬁtactu(gommmﬁplrﬁﬁmg ha I’Fe@écep’afrfsﬁielﬁ ayend &f thdf eelt typés discussed
vent the ise As di scussed prev

above, R AW of & PRATIERgitsH " B Bsspish Er%xdiﬂﬁ@ solvent,

N-oxidé %ﬁ&/@ﬁ@oﬂxﬁbsﬁfd’nttﬁéx@of AR 3018l dSorl lﬁﬁl@g tﬁﬁFé f}:‘ég;ftor signaling

rel ease and/or synthesis of a variet

cascads ansoramndoyenstthan pmcess dfectad RODS a@%ﬁdﬁ of this signaling cascade.
US2006/ 00194 harnaco ators of .a w.de

The m@i gy Opprgideinds! %ﬁ?ﬂ@% bt ge HEEhE b8 FayS i e
under doh8@bAfuRler WhedheRé g gAGHH) Ghdisbolife tcRBhO S 0f4-t he

i nvention. [0042] For exanple, in mast cells and

pyrimidiaediphine cemplognd @em Wat Yoorpnisixis dse th@l@p@ut@rappmaletowards the

treatme%lt gpﬁe{f&gloﬁ%ﬁ”é%gp %?ﬁag%etér?zet r‘t‘)‘ghcljauseqdll) or asg%m%ted W%tthe IE]c

receptq@ kiphelifpehsorid] Qichhs dRased @é(ﬁeﬂf}dﬂ@ Ifela'eysﬁ ®f kranule specific
persensitivjty reactions hi st ami ne, proteases
chemlceﬁre digiors yRpmrdegianulatien )thweéeaﬁ% @%@g&ﬁaﬂﬁw&pﬁ grfokipgcasiéor the
release%hlg)aa g_‘}rﬁﬂﬁlbsgst (ﬁgl -é-d/ fr?]lg%ha Qr?n%?‘g mb%iﬁgé%%d a{ﬁ?ﬁ%ﬁl?fﬂﬁns
reactions to environnental and other aIIergens (e.q.
[0041] dolyttemether aspect; thenutésent disilosmike momules meflods sf trdatimgand/or

ontr ast e et act oi e c ions, h )
prevenfigi 4sdiies THAFG sl B BTG CoooRio e Bt (Gt il
mediat8lsla€ b @bhscadRERS adivaBhe Fél edcBptbl hgﬁalm%% SdMBes, Widh ZFHCER]
nucosal disorders, tissue i sorders and certain

and/or § %RIr s)ugmlm qageades| B@rl@éﬂl@ds @@mherravh@eda inapigials @ veterinary
contex{s ?Ifl ﬁﬁg t]ga% npeitﬁcga% eral ng aﬁm\{m Fﬂgé aar}luq;n%tgal subject or

e an or syn

a humemml a@lomodf @pﬂ@efugaie@m&alhefmd loa b hSceptable s4Tl] Wy@lirataFoNGte, N-
ot her things, platelet activating factor PAF
a‘{ﬁodlﬁqﬁlésed

oxide q@d&ﬁa@p@m@%@e@ﬁﬁ effgciies ip itreleey prevegt the deseA&)e

iy S50 ARERPURLIEE By PR L5 Bl 5P e

cells leads to the release and/or synthesis of a variety of chemical substances that are

16



10

15

20

25

30

first of these two processes occurs approximately 3-30
mn. follow ng receptor activation; the latter
wapmoowssrat ely 30 mn. - 7 hrs. follow ng recepComs2006/001945
activation. These "late stage" nediators are thought
to be in part responsible for the chroni c synptons of
t he above-listed  atopic an gr sensitivit
pharmagclegied] girgiaters @1 o wi StHpf F"é‘s e’}ﬁycéflpt FRE JHissRtss LAyt
ases (e.g.,
teated G R 3 e Ceace
ulcerative colitis, Crohn's disease, idi opat hi c
[0042] Foxfdxamplet oy mass ook ardi treeps] cellsractizgsion dabeFeeRd pnBedie,
spast

signalmgézlag:]ag%g:pgsator{P%g?rgg%\gtgl(? %N b%bgﬁilel 3530 i, OIO %ce{a?or%ct’watmn) release

of prefoR@ed muiatlx& 8f atSFi8fd/oP W?@D@ﬁ)&rs‘ehhﬁﬂw &act\/cﬁﬁ G{bl kahistamine,
spasns, mgraine, reperfusion injur

proteasmelaasﬁrmtaqenﬂaa eld ﬁegrawdatsqrb@rac%nﬁthﬁmc Sy R

e Rl TS )OS TE DL AR Bt o

environAdeltal amh@thexohusma@ge & hﬁdlle@@,ﬂn@@t inddataatndrvepomy,dnddsgdrugs,
according to the nethods e cr|b d herein include
contrastsee it BYYEACIHEEPAGH N ’B%Vs’&sﬁﬁ?ﬁ Ter coRap Y iirallpreic

rhinitis Cﬁe¥%r %Id%g% gc}i:nc dggﬁﬁﬂg &3z Mha, Tehrid] HRGREBdibdIEY! C{%sue

di sedses of the skin such as
dwouhﬂnhﬁmedan@aﬁmmmnﬁuabmdmﬁaases such as post nyocardia

infarction, pulnonary di seases such as 30 pul nonary

0043) T fadioliar casas A prad Bt e Bl BaTbh e bt Bas by
the relebseBBor sPIESRSET @riety&f @ér cherivabdediaforg ifvhidiniy, abowelother
ndr one gspastlc colon), acute %écI0|d | euken a

things, plﬁmt agihertingnigntier PREAIBtgelapsiing anddevkotiienes (oo45] Clhgnd the

L N 0 d r S
deron i R e BN FRFLAR 2ORSMEC 118, Lo e
first of ﬁ@é@@ﬁ{/cﬁﬁro@é‘ss@%burg ,aﬁpﬂ@xfmmlghsnaﬂm&mf@m)v@hg rdﬁpt@f adlﬁzdtmn the
for 5 exa in US. application Seria

latter apppgEBIAN3 mm ed’ hﬁnfpélroymﬁrec%@tsacﬁw@zﬂe dﬁ?ﬁ% Jal558e) |

B R

atopic @dply )Ip@ dthiyperscépaitivady rédetiolQa6d in D%tidn dre dheuikyl 128iat2B08

t t | | t
inflam etk y?ﬁiqg%gl o g%ggq Gﬁgggs?)aﬂshgjllssmfggﬁpqtg%’tl?o%l disease,
ble bowel
o4 e g B O o
syndroﬁe;spa&;ucmlorperﬁl)mzxomdezzm@g(e)g spheod@nsmllwmseé ﬁbts:fsw
ar e, i ncor por at ed..her.e r ef er ence,

keloidsyposiuibital HER: BUGCED TG Aset Pt Pog BPsv ey iniury
and po%@ﬁ}t&gﬂlﬂﬁnﬁﬁﬁ%ﬁhﬂmﬁccmm& SagvhiedearAll Bflﬂhb$et dlﬁbgses may

ki nase activity The net hod general ly invol ves
be treated ot arevented accsydingforthe eeghoda dessribed berphi si ng a Syk
kinase wth an anmount of a suitable prodrug, or an
C t r /
[0044] g%afggtg%nl%{)hﬁea%?%]&at J%}é% e Refirea 3P {;/)}/e@%lgtecrl lé*g"u tcgir'?lg in%x%ilﬁt
describ®y Kekimiaslad@diseasts yssodisted ms,ethéﬁibcqﬂnmntand/ot hestSyek pathology.
ki nase is an isalated or reconbi na I Syk

Examplgsod geth dmsergiingdnde, butae ggilimited to, diseasts o# the kin such as

scleroderma, cardiac diseases such as post myocardial infarction, pulmonary diseases such as

pulmonary muscle changes or remodeling and chronic obstructive pulmonary disease
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ki nase i s an endogenous or reconbi nant Syk ki nase
expressed by a cell, for exanple a mast cell or a
woaswphisd4ccel | . The nmethod may be practiced i nPCI/USRGD01945
contexts provided that the contacting is perforned
under conditions under which the progroup(s)
met abol i ze to yield the 20 active
(COPD),dlq@yT?‘s o ehiergmt s as ienﬂmlﬁrpa:mdbmgﬂ syﬂri]ﬂrbme\(ipa@ti@ém&@ﬁ@te
as; a t her ti g.approac towards the treatnent or
nnmkﬁfgvg%??éﬁRﬁﬁEﬁﬁé@@ﬁ@%%@HQWQEWQP?%%EWBVQ"caused by or
associated wth Syk kinase activity. [0046] While not

[0045] Magp@if 0@ dctvdB4pQHnddiagdiamind @itdoutliddre b8 Pb¥nPihibitors of the
eration, it is believed that Such active

.0 .
WrOSI@PlﬂnWrSYﬂ?dﬁuﬁé@i Bramplec ofngysh Adspyrithidisiediagsné areaescribed, for
| ati:qn .0 ease of Ot chem ca
e PO oR BSOS RS T By 12803 R gt s
(US20860029926A 1 hintenigiiohdl @pghcanian SRARIN G FOHUSBS/0902F 6 &R anuary

' i.n_honpdi mer_is _shared b ot her Fc
31, 205 SR BB A5 s g e Sorib i 106 ap- Gk 265 2003
f th : ‘A : I i i
D rma Sy RaRaRR olic i | N T RISIRRH0k) FRRAU6H 0 Pibsa)
U.S. appliratiog Semiad Nog d PO§3L63 fillak Jul;hds €006 (ERRAI5E0236640)] gndi N

. ecr.ui.t t. d ] ' O tyrosine kinases
e S IRRE08 ASHINBOAE. s 20 LY 050 KReseS e
of whish gridhtdiforaetindtein Bpreferth®. PIRE! M38 1 A8SHES e{%ﬁgc&%ﬁ?fegent

. . that netabolize to such active 2,4-pyrim di hedi ani ne
disclosige pyovrise 81cthrds abreguinting zodén partioulsr inbihitheg, Stk kirmye fosivity.

| ticular inhibit, .the .
The mffE gheriRo B0 G oMb a3 i o pillbotiprsines Slaese
with ag hmionnthufrditatite prosing)) onan kesfRlablefsal Rlydrdts Blivhte, 806kide and/or
Il as the cellular responses elicited

FcaRl , as . Ul g : 3.
compqsog {hgreeth %@%UW% iuiseBiate oriphitSykinars prilvétyi én kirosmbadiment,
he SyRlk isGhlitd LN otdien.:si.gnal i es.  FEor
o SYBABMO18 of L5 ! R R e L
kinaseriggrepidogef®ER) resbghaiann§yl Rinaseexpeksed|by,a RU0fr example a mast

I nel..o day ,21:148-154) .and i.s an essenti al
cell or @%ﬁ&‘%ﬁo}% H%ég@]di rﬂe.qb}ée( %r@%t}gega%fréﬂ(zgy copfsyts pegddesh that the
contacBih@Raler e bR b6 dsunIMOG BRE t}?etp%/r?érr%u%ﬁgglglg’fag%izr? fo yield the

. lmmunity 16:547-558). Active 2, 4-
active g dripyaimmidetisminegompeundr in ithiibd tortsxto s Stherdpendisepeaich
requl ate nd in.parti.cular inhibit, any
towar Tt BHRES or bR Rer B R HEN B sl By oot
with Sflokimadlaceixayipl €, the Fc receptor, BCR and integrin

signaling cascades, as well as the cellular responses
,cited through these signaling cascades. Thus, the
100461, 3¥5js BESnirBUE fo bR D AT CHE LB poperBiosuitis believed
that suBEhdtMR 224-Ay finBA;H o3P At Lo ﬁ]FIC sed |
asuregulaté g%ch]hg%?@gﬁg#%gbﬂﬁﬁg pa?#?gu a@£%§ﬁ¥%Fﬁﬁnd%fﬂm
releaseradofem shemisgluhediadrsquritarily biy tigdbiting ISyd &pasethai getpattivated

througf e shiun® BEH horfader abkRRin T isceamota chashhdinaimenig shped by
other FR¥adEpts isfludigl FMRAT FEEERORASSRD af“ﬁ)x{%éofqﬁesE ?&%kéﬁ d

) or inhibited wth such prodrugs inc a resptratory
intracelyles gignad dtansdugtiomighessiignd by 8lel aohamordgagnan vhan homodiaed |

Bindin§ RL& Qgérre]gdtio%%lf l[horsré rcgjgt)tlo?snr'esults 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-pyrimidinediamine
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phagocytosis (e.g., in macrophages), calciumion flux

(e.g., in mast, basophil, neutrophil, eosinophil and
wa20emlrete pl at el et aggregati on, and cel |l mat uPaTIUSE006/001945

(e.g., in B-cells). [0048] Thus, in another aspect,

t he present di scl osure provides nethods of regulating,

compo G s R diesnioig Rodpdydhat it Fhe swtg%r Rcpasoades oF Fe
receptoBERSAR this JaiR) YR E&H&ﬁﬁfei @gc}f"assiyé%R@ ce ; gRﬁ? QI?CEF&{RI as

or a cell ‘expressing a Syk-dependent rwt
well as glnpeahinlag fesposags tldited timoogh thgsajmsqftoﬂsed herein, or an
acceptable salt, hydr ate, solvate, N-oxide and/ or

o047 SOERERE LBobSE PRI AR AR Sl D e

Syk klﬂa@e lsspcffeotof 6PBlcaL ecceptdd (BORPaiphalGiy @hren Bi &, LOORS
wnst r eam gr ocesses .or cellul ar responses el'icited by

Immuna@@V\Tgfi%%l #3-1 iYb apdis A ensentiabyempenspbaiiateeris |bg1iaé1|) beta(2)
and bet‘?gg B%QHI‘HQ 19@1eﬁ§(3‘%gﬁg ol8lg A RS IWMB% ﬁzyéc? Ye 2,4-

o te an ransducti o casca
pynmldimdiknmﬁmompohmisehat diesrergtigtdbitas pf 8yk Rinasd c%n bTEh@ed to
racticed in in é;tro contexts provided

t hod
fegula"?nﬁa{]?% ﬁf’éﬂ‘é‘ﬁﬁﬁ inaiotngny Sepling Gp3tace WhereSyk pbtdigtrplsnsich as, fore
examplé N8 Fc ‘B@Beﬁﬂ%r tBER REQ th&%ﬁﬁl( s?éna‘ﬁﬁ% hRhi&ead xgely 5seﬂhg célﬁﬁar

active 2, érl m di nedi am he 3 mpound,
responsgp vbmtﬁdrihr@ng these agmdﬁmgapmdq:sc Bmp,rthapfodmgmkskmw& derein that

TR IR
actlvméw ’12{% &?1&8 4611RE e 4020 R 00 434R 1rﬁﬁ8i@&f‘\gﬁmep§hcg nﬁ‘hart, on the

.. transduction cascade. Non-limted exanples of such ~
SPGCIﬁqueéletaE%nq IKesRiRIsignabBe casgads, Poissvell kosmisdhaiart. Nowdimiting

campEEFER) 5RO BB AL S UPL Sl PNl

a resp1rb1yory bust) eelh&madhemcm celililir dugrdniiation) Ml%@fdéﬂm@)’édﬂﬁﬁig@ﬁlon
e nmptif 5 on the FcR 'y playing a pivotal rol

Phagocz"\ﬂaltg slog & @ﬁ@%es)a%@m o & gT@H@?Sta@SQ@QL gemtyor)hﬂ
eosinofMthnalERLellsh g{ciataﬁfﬁ’gﬁ?e%gaﬁ ,3nf 'CXI?PﬁlturEﬁ) ' gn ih %ecells)

generatlon neol hyper plasi a
ball oon injury in mce, nost likely through
[0048] db1$, awyempthercispast) ﬂaecpneseam displosfre pkatiddsenathatsdf regulating, and in

P TR Ao e T
generaltieinoslveeebnfRtial B S§RMeprRenti8cdi®hriaell %ﬁblk%'séng a S¥k-g?pendent

col l agen-i nduced pl atelet activation and to trea

recepton yithaa eIty ircniiakle rardseg desetibed hareinr orraupseaptihye salic hydrate,

i J.ar e |l e, ,.i.ntinmal
stvae B8R RE LU USSP el BAAIELE b Py
transdu{:iﬁlﬂﬁ@]sceﬁel Mkt aretlavdd nasialgal bedﬁteditcaﬂeg@la&o aid irpattivalar eIVt

of these active 2,4- pyrinidinediam ne conmpounds nay

downstreamprocessrs Qg celilitTasnonsss ehieucbhy AchiyeBom P e Datisalas S¥k-
Sepnd S8 AT SRt M RE92ED8! PPy gy i

transdu@@@Gcagcade Wh&teefﬁykats nowdinosppirilaat dissoveeditaplaia.role. The

P W2004/ 014 |
methodggc}-zl;/yggosl 1Cq yng@&zt%go%ftq/&?%@%gu%g, t}g@tsheggg ct|1r(1:ga1tslpgpformed under

conditions under which the progroup(s) metabolize to yield the active 2,4-pyrimidinediamine
compound, or in iz vivo contexts as a therapeutic approach towards the treatment or

prevention of diseases characterized by, caused by or associated with activation of the Syk-

19



10

15

20

25

30

(US2005/ 0234049), and international application Serial
No. PCT/ US2004/ 24716 ), the disclosures of which are
wonewroggssat ed herein by reference. As a consegUEMSE006/001945
prodrugs of such active 2,4-pyrimdinedi am ne
conpounds can |ikew se be 20 used to treat or prevent
such_aut oi nmune di seases and/or synptons. The net hods
depengei sigap tyansilvativinvescader Nosdieritedgxbmples sfifijchdliseases include those
. fering.froman autoi nmune di sease or at risk of
pmwxgggéﬁ%%ﬁ%S'an aut oi nmune di sease an anount of a
sui tabl e prodrug described herein, or an acceptable
[0049% Rletent Mudies teve dhydnahs,acs @Al pRitel&d BPesTddeRRs mediated through

t her eof e%;ective to treat or prevent” the autoi mune
the sagge ?é%%véyéﬁ% B Iupynerecenipiss with gy ipmynerccoRierdyromsing kinase motif

on theH RGFHBind DBhobA Rl PyAReh BEBNRHAOM oBE %‘?nﬂ%nf?mg}lg 15880-264),

prodrugs 1n | Seases thaf are ¢
and alsg et Feeplaysm pivonbrdaarthy bastitionhyfpesisemal hypekslysia following

ti (T AT 1 d/ Type LV
balloay SR BRicb P i Abihen ey Lagereord Sdaaipnetalaislosand
leuko@/tEredREknAIne < orfiéhi le€AS L0DA ARNHatiol¥ 05 @fi?-'sdi @%{J@ﬂxs?tfhe E)po%rugs

'E%{R signaling cascade in nonocyte cé
descripgd hereimeae algp Se ased toiintgbit dellagburinduced plateldtiantitatidn tand to treat or

[ ne..di seas th re frequentl
preva) e MR IR b GRS i P B8 1 pdor xample,
intimad ity eirpiasin endliesRhogs folRMind RsE MRy MUNe di sease t hat

are frequently designated as involving systemc

ot D AR5 L 0, Y0
pyrimRBRIARBHS EorBfo e ‘:Hag a9 s tOSEt‘_%g hxﬁg%?%{t gﬁ%ﬁgmune diseases

aut oi nmune |sprder I ncl ude:
and/OItSb{mpmmﬁ ofi such distwentane. hesl ypplicanoeStrial Naul Ol6BIUDRfiled July

20, O O ot ST bR oy el NpoP CT R i1 o s
(Wozdd)zwemz),Qusoéﬂﬁwﬁﬁmti&i@mecw/m?%zaﬁle&yﬁfg_%b,h?ddztc

oght hal ma, nyasthenia 5 gravis, aves' Ui sease,
(US208p10a84 A9 ant antgrngtipnath epplisatiorh B edl Noa §TESS2004/24716

hepatitis, carativ coliti.s and ranous

atomerut Gt WS RORt G wiiEh i olimEd Bo b etece. Asa
conseqichen) pri@siGrodisach acive RAVSIrin iAthe8MET RN Snfth el SR wise be

di sorder include: system c |upus erythenmatosis,
used tQ Heal ok PV BNtSEn pytpinmuLy dsnases andéy simpiems. Rk mesthals generally

. . | i &S t itis, ..systemc

el 8RS L AN B 41 6 o

develoging dpwlitoimsnype djpeagainthmolift AttdsuitablRerodtf BbstAYELherein, or an
%hse%sgg,. ng can pe [3-cell (hunoral) based or

accepi3hIg lF N hyoraie Salatea cOMRATIHER HeboactiRotRy fpdrept orprevent

the autb¥8hd BsQRS 8hd/S) RORLEIated Oiag it di
* " DESCR PTION OF THE FI GURES O‘g?{‘f’ ﬁq‘glhi“u&?g\l/s?%g Hhat can be
treatedgu peevissted (Withsthe aradmgesineladrothpse disdabewiist 206 canmoplyaksociated

. . i ni d ;
with oY B p SRty dhe ety PR b B ot o of
hypersaisitevi§TRAdtOMs Catdldrthose ARE ARGt BB REA A 1dst 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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[0053] FIG 3 illustrates an exenplary synthesis of
exenpl ary cyclic phosphate prodrug; and [0054] FIGS.
wo-20db/op8savi de graphs illustrating various PCT/US2006/001945

phar macoki neti c data for drug Conpound 1 and/or

prodrug Conmpound 4. 20 6. DETAILED DESCRI PTION 6.1

Definitions [0055], As used her the follow ng terns
diseases dreauibelFEAIeg 2 BipBIC RS TG (HY-WESAF RFuRIh] strs

) I f canehie hudithstihd sedihic
ndude#ﬁ$ﬁ%&ﬁ?gﬁgh%§§%r%¥%' or S%ggﬁﬁﬁated br anched,
gastritis Sf pangidusaheiis, amtonmnun@emopiml&an]éﬂiﬁlsh%@mwcmﬁs

Goodpagiics Bocer oRuttee SHEMES BT R phT Sl S RO b et
gravis, @ﬁ% 8e ¥ bﬂrﬁﬁa W?Elrﬂfosw Qfhgortiy dggze@hze&tepmﬁsg alteative
om o

singl e carbon a a parent al kane, al kene or

colitis andl wmrmﬁypgbmemlgnatm I’igm@m POy UsH50%E O 0 48signated

u inclu yl ;.
as 1nvol¥1(n|g)§pr§equ éﬁ‘%"d?né?’ﬁ rllgyg)lré)eliJ er%cheny enlu% mr#ﬂg qr}tt%rr% py{i‘b
rheuma@&kpih}ﬁﬁlsPSJQF@:ﬂ‘s|sy1¥dromlar R¢ieon's Eyr)drome ypdlymycmﬂasnddrmytomyosms
prop- |-en-T-yl rop- en-2-yl ]hg .
systemig y‘dcr@gp,dpﬂyar‘@ﬁhp n9qiosaclyglt1@}ﬁ,sgk9r%l%aﬁ%1b@ ous pemp 1201
Sceflbasedas
Addltlog Bto}rlx%'&]ng' %sh%sg%%ﬁa? ga%én[% {:éhi%/ hug%%%)a%e}sgd!s?' frsce
include %umi&himdhe slop@an -y [ or hiveyitd aiset diabdtesy ind thyroiditis.
but-1-en-1-yl, but-I-en-2-yl, 2-nethyl-prop-I-en-1-yl,
but-2-en-1-yl , Dbut-2-en-2- yI buta-1,3-dien-1-yl,
-1-yl,
S @&ﬁgaﬁsﬁk@ﬁ’t@%wmﬁ ut a 3- dien-i-yl,
but - -
e L e S
Contamh{ét&eor - the nonmencl ature "al kanyl," "al kenyl "

aIkynyI is used, as defined bel ow. As used
herein, "lower alk

nmeans 10 al k
[0052] FAG Iprgvideg s¢hems) | illu%ifahag a;slaﬁ‘g %OélrC pathevay st ﬁﬁﬁ%‘{‘&f‘i}( ‘LYPhC
b hrefq£s tﬁ saturated branched, straight-chain or
phosp @§ TrePR E@? derived by the renoval of one hydr ogen
atomfroma single carbon atomof a parent al kane.
[0053] W@l % Hlusmhtkamytxegrpary syithedisofsxepptars eeclisahospheie rrgdrug; and
nmet hanyl ; et hanyl; propanyls such as propan-1-yl,

s BES b SEBROR SRR s e iy

Compd%nmitalﬁwotﬁfda émiécl)m{dHSObUty') 2- et hyl - propan- 2-y|
butyl), cl obutan-1-yl, etc.; and the like. As
used herein, "lower al kanyl means (C1-C8) al kanyl .
itself or as part of another

005
6. BﬁﬁgﬁikﬂEdQE$éBeP§%?§'an unsat ur at ed br anched,

strai ght-chain or cyclic al kyl having at Ieast one
carbon car bon doubl e bond derived by the 20 renoval

dt-l ondefipdtiRfen atom from a single carbon atom of a
parent al kene. The_ group may be

100551 Awsd aisro ol BHRSHRS TRl BT S v e ines

aIkenyI gr oups
[0056] “Alkyl” by itself or as part of another substituent refers 1o 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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i nclude, but are not limted to, ethenyl; propenyls

such as prop- | -en- | -yl , prop- |-en-2-yl,
wORowH028%06- | -yl , prop-2-en-2-yl, cycl oprop-| - eReTARLG06/001945

cycl oprop-2-en-1-yl ; butenyls such as but-I -en-

-yI but - | -en 2y| 2-methyl -prop- | -en- | -yl,

alkyl g@ap%lmfﬁlgethqé ﬁxezq(%} imi @éé@e 2’6‘?2}{1 1 et@%l%sg%t z?s e]fhas;ly(ljle?hr!:nlyl Ztlhynyl

ropylscsiﬁ% Q@Hltoplm €571 i)srbﬁgan-Z SV, ‘é!yﬂgb’xto@ari'wl 3 dﬂr@;?—'l Jen 1 -y, ?E(%- 1-en-2-yl,

Rerein, "l ower a
prop- 2-@@}2 yigc}yclmrqa@h»}bm-l y]o©§<9§>p1‘0pd2l—@yh-yfl prcb;tyhyhs]eyh‘ wop-dsyn-1-yl,

not bs fers to ap u turate
ote; bu bl e BORLICE, BHRS oh o p R e By s R e
cyc1ob¢taasty1m1caltb9n bgamﬁrz 1, szlahﬁqﬁapq el Mod by fhe 30
val of one hydrogen atom from a single carbon atom

but-2~esf2 14 bl&ﬁérﬁ—dlﬁnﬂyﬂebuwpi é@n-2aylk§m>}qbut -2 ZnvieyRopedsonesas3-yl,
cyclobﬁg/yﬁéQQ%l%gﬁg —13{18 Su lgly%%t 3% af %! alndltlllenl]1t ed

Where ppesificAeyais df saylratit @re ;lntaluie)zl,gt&‘lle &oﬁlldﬁd”lat&ﬁe blllianyl ” “alkenyl”
yn-3-y ut - 3-yn- tc.;
andlor {gTST b el o dettpel i, As piivaeraut ki sl imiins (C1-C8)
alkyl. (C2-C8) al kynyl. [00601 "Akkyldiyl' by itself or as
part of another substituent refers to a saturated or 5
unsat urated, branched, straight-chain or cyclic

[0057] §AUeanERbytitself ot as Wghofgacr@tlpr biehsiitvgnt tefers toedt ethirated ivteeched,
m one to. Si

S R T T e A S Y PN

carbon atoaidf 4 paer@atitanef Tz Wiealdhl et %Bﬁpﬁﬂﬁllaﬁé‘ ik &REoP finfted to,
parent al kane, ene or al or the renoval of

methwhﬁth%pﬂls BIGBALIAS B8 a5 DEvRaE- lsylngwam:ary@ @ﬁomppﬂb sfyclapropan-1-yl,
te; bu%gﬁ% PR é%’lé)’lr%%e ac%gf enc §'l)bglﬁ%w§ﬁ%§gﬁ)&n va SIO%utyl)

ICa center
2- methy]api‘opzai 2-ge@ttaityly @pclbbutan-toyigsc W_irichthé Mige s ARRsEQT hereln, "lower

fer t Typi cal al kyl diyl groups include,
alkanylbmeagsrgﬂng% ﬁ';grsﬁyll ed to, methandiyl; ethyldiyls such as
ethan- 1, 1 -diyl, ethan-1,2-diyl, ethen-1,1-diyl,

0058] ephenyl:
[0058] el - pgnl f% égg]y)l(/)f ?Qﬁér?fg%i; eﬁfoiéﬂé s%é{jﬁleﬁ‘l;rre%giﬁai% L%rs%}‘ug]‘té@ branched,

strai ghtccgh@uwrcdp]amalkyljha@rﬁggl at 1®y’mtm[mrh®amaﬁboﬁ dibuple, bopd (dprlved by the

removall OF gnezhy%ﬁogfx O&I? E‘;P{% a ﬁ}gg'l rcgfrlyon F{oéhbﬁ a g,aral?t)ﬁﬂkene The group may

be in elﬁy:fi ﬂﬁﬁfﬁ@*t}*mﬁ Rodfomaiiot abo@t/ﬁlb @BHGIR ‘ogn&(‘é‘)' Iy 3}%‘1(%!1 Mikenyl groups
cl oprop-2-en-1, | -diyl, prop- I -yn
mcludeb%?%twfamﬂlgméedéﬁ eikenybprenenyls such as—mpmhen 11, prop tend- vl,

prop-Z-Eﬁil %,_ ér é?ﬂatr%%-’yl, gyﬁgﬁ% él lf)’ergll 17 C)J%H)Flon % |‘en- -yly butenyls such as
but-1 —eﬂ—lnﬂt Tyt 1~ @-Q’hl’i-—ﬂlﬁﬂl‘yﬂpwp-l eiy-¢ L}Q U:uitanmll-%d ®iuybsen-2-yl,

buta-1 %gfenﬁ lbg]ﬂgli a-]ll %Fly;p—Z bluggq%lgg ulggngl-é féygll)gut- 1-en-3-yl,

cyclobd%itl ‘3|—d1§1‘il'1 1, ?et@“ ¥l thP ﬁ%_. dIA)E/ :[l?e]d Kz dh Yow@Qlkenyl” means (C2-C8)

-net hyl - prop-1-en-1
alkenylz met hanyl i dene- pr opan-1, 1 -diyl,
but a- 1, 3-di en- 1, din buta- 1, 3-di en-1, 2-diyl,

[0059] bxl;q}za 8%1;‘”’%ydjcs§lﬁ oglészpad% %ﬁan HJ@%, gqbégwgt: rg ti)4a:§1d1%1§§):prated branched,
straightCh@inC el clée BRyl hadingiaY leastore @b atbod 1Hh18 Bodd deiiedlby the

removal of one hydrogen atom from a single carbon atom of a parent alkyne. Typical alkynyl
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cycl obuta-1, 3-dien-1, 3-diyl, but-1-yn-1, 3-diyl,
but-1-yn-1,4-diyl, buta-1,3-diyn-1,4-diyl, etc.; and
woheodla7ésae \Where specific | evel s of saturati onParas2006/001945
i ntended, the nonmenclature al kanyldiyl, 25 al kenyl diyl
and/ or al kynyldiyl is used Where it is specifically

i ntended that the two | enci e on thF msl
groups inelndm Hubare mot ]ﬂlﬁée‘}}@ﬂéﬁhw i Poay™4$ Wﬁ.ﬁ&@ﬁ%’ |y§alu§ ed. In
prop—2-yé1|— - g?cnbn%ifgg@;%fuf%h al D& ﬁIyKMLyq Wt—lgﬁxgg l'b‘h’t@@h-ﬁ%) etc.; and

embodi nents inclu sat'ur af ed
the like.28Yy ﬁkdd(‘he@élh Aowetiajityngl'ougrss (G208 @]kynﬂe r adi cal
centers are at the term nal carbons, nmet handi yl

o GBS EY PR R e e,
6
o A L e it

numberiof sabbn etomsdi. pafl-Csf meanstinar OB IOSLN ¢4 atpés)eqleglvteg%g the

chain ur
removaéc?frd{?ﬁ %ﬁ’g ey aﬁoﬂbé?e re%%]gﬁ“%o nov a?{ %tmér a%I I?g By{l: g%ﬁé{eﬁr aslkane
alkene d}%'lltyﬁ@ dorkby thb eeni @ADYBEwodydesyen hyuiofyen aasingle farbon gaghof a
he two term nal carbon atons of , strai ?ht ch

parent a,ﬂgme;ﬁlk@em akyng| kahHvQpmoRe radiqal, CERTS QF S35 V. ?ency of the
dlvalenfj r%H{%alece? l?garfi rrltnrﬂomi?wl?tﬁrﬂge salnfe o dIFSERMHoms. MTPical alkyldiyl

cular a eno Is Indicated in square brackets.

groups ITMDideﬂbut atdaydt élrrﬂtegrt@,upahandnudl et divhusuch ee ethar-1, i-divl.ed

ethan—l&-@,tpgﬂﬁ’tg%ggl% g{yiﬁ: nlpf 618'; a)afhé] han as p}opgﬁ](f 1- &‘Wyno
propanfi r,’pﬂﬁ% :lnr(?ﬂaqlf'ﬁ@lyl Fii'r@;ginl-i del‘i’yl Slcloprr oﬂautulams such as

but eno eno, buta 1, 31di eno

cycloprbpar-1,pydig, pmml[ ey Acdivh nmfll el -¢idyb prej--en-ladrdivbhe
{
prop-1- i ciieh o R i & Ifar i 2 or 10

cyclop@bbyé}m Ilsdlwsg%g 1-$n-$ BrdiyE mqmursﬁmtys sutines, abrtayt lghdiyl,
group is

butan-lemﬁw.mmwmﬂ; &&—iﬁ#&%ﬁ%& Eﬂgé?r@?@wg'a&'&%&é#odlﬂ
meo GRS FROURRPL) S ety Buln- €5

but-1 ehElt Bapal deenydn- 1 24de5tlglﬁmeil -y hyphdiyl, blett eodldkdivdi yl " and
Fbteroalkyleno el ves o

2 ettt e etk &S ARG Db s By st i,
buta-1 gld(ﬁ}/bldlﬁl kyhdi #hleﬁhrlds aiymu@dﬂp 3GRQH DS, difIesRsHu M edny1 2-diyl,

ohe or nore of carbon atons are each
cyclobitrdepd iddist, lcyclobptZaced, 2vdlls’h cyHebwards-dendiZdighent

het e |
cyclobyigrieh o Chdbr el & B CYET SR AR dipn-1.4-dis) et
and t]mar lﬁ&' aﬁ’ﬁer‘é@%emﬁ@feb@l@ oﬂ&e@ﬂf&tlbﬂil @ﬂedﬂt@ndddu theatogenolnturé alkbeddiyl,
alkenyldﬁ(lca)ld/rqreamynyls(yd))smpﬁ Wh@t@t tsrﬁé’e‘Fl‘ﬁR%l y mﬁ@ﬂ?fgi%ﬁét g two

valenc%eﬁ A Oé]ﬁ[hlg g{t}ﬁ ehrgéne oarélhﬁ%'ﬁ{o ix@%gyﬁ zrlté c%ge 1s used In some
embodﬁh@lﬁb hvd alk;’vllﬂ@ll "‘otdRipas @y@lsynalkklydliﬁ Bpedifie msbbdamntsnncasde
part ‘of anot her substit ue

saurath acysi ka1 sTEPS OB the RSERRET TR ek P Yargrad Fgpons
R e e L v o e e g

butan-1,4-diyl (butano); and the like (also referred to as alkylenos, defined infra).

23



10

15

20

25

30

nol ecul e. Typical cycloal kyl groups include, but are

not limted to, cyclopropyl; cyclobutyls 25 such as
woyailembgdsanyl and cycl obut enyl; cycl opentyl s sBCH/US2006/001945

cycl opentanyl and cycl opentenyl; cycl ohexyls such as

cycl ohexanyl and cycl ohexenyl; and the like. Typica

heteroc cl oal k gr oups |nclude but are not |imted

[0061] { é,l_.‘ztﬂtg' e 109 PRPAIT of asother suhs@meam&bm srpightyghain
I
saﬁuat%f%g@?%a?{d?{}?}aa%} é‘ll P%&&mé ’twg e%% a&i n%%oveﬁgnt%c}mal anters

derived(t®y e IBIH@‘leb bobhdhydlryden aah ﬁﬂ@ﬁ‘l d:a?th4>-f yﬂe twettern)inal ca.rbon atoms of
stralgh‘rg%lgler)r gazrlg%&llfqglg, Eﬁkqu%lr gﬁcryggzal %@@@p@nj@% gglou‘tlalg %E)g(% or tnple bond if

prsn TR0 R1845 OBRE] s AL 5. 5L oo o

includeh batkdve net limitaht®, meélaeogmlth;éa:noe Isycth&steeeluamat cthencg adhyoo; propylenos

such a&%{aﬁa&@?ﬁ%ﬂﬁ@%é 1 %-]Iclgelrlﬁg%rol?ﬁi;moegtc g e%%ts (s)&ncécas butano,
but[l]en§ IQT[%&I&B' butaflpﬂdwno S‘!{u@ljyno &@J?ﬂo buﬁqpk]mm etc.; and the like.

like,” inclu nmbi nati ons
Where sm velokhé sEéur@a@m anamtp@de&i, thqd@p@ndewq glkaned plkgemangl/or
| k P t

ooty Bk ABERY, RERISI o B LLE By R e
Specifis ¥Hibodinttavd inglude siediphighb@tarirsted AlRANSYBUEIe. 2., methano, ethano,

S eC|f|caIIy i ncluded within the definition of
Pﬂﬁmn@ﬂ%F§ﬁ¥a ¥ec ring systen! are fused ring systens

in which one or nore of the rings are aronmatic and
[0062] @Pl%te% al BRI QEr b REn Y1198 eRh ke SR UIALB AN yIUNS AL ML AL REY” and

such as, for exanple, 10 fluorene, Indane, indene,
“ﬂ@g@ﬁjﬂm e, themseladsyatras pagp bf draitieas eybstituent fr'aﬁcpl tealkyp aﬂenyl
mati c.r t nB i ncl ude are n limt

atkenyf BRRU, S STV IER irsrgisnt b S teonetyh e the
carbon A B6 @A ind&pnBaLly BEIBZRNEIth BRIYSHE BE diffedd@ReRRAitoms or

fl uorant hene, fluorene, hexacene, hexaphene,
heterogeis| Speps. | nicebhricrogtomsandienbetetortarie graupg afich can replace the

t t ct ne OGtsM e e
carbon IR PN R T B8 A Bl B SO T e sl G 0
-S(0) mRr-y&@%th emndltengke, hphenenbbingims tipredNehere each R’ is
pl ei adene, pyrene yranthrene r ubi cene,

1mk¥ewgﬁﬂéWV@WBE%Bh@%%C@ﬂ@ kyl. trlphenylene tri napht hal ene,

and the like. [0066] "Aryl" by itself or as part of

[0063] ‘E!%B@fkyg%t“ﬁe't@%vd&h@ﬂ’sb}‘ &eﬁis@i@gﬁo n‘%gr o%ﬂ&fﬁ&‘ stbstituent

rocar bon group having the state car bon
refer toatywhs véiisios ¢ of Oﬂkﬁi sndridetodlkplihgBotps, redEctealpoRomaliatersdlkyl

sroups. R ERioa) sl BN oo R tH Gt g o e

molectiy ST@Ttal Ly Blogikl] @oMps 861080 Dut AelndeBmitbdito, @ff(ﬁoﬂi}@byl cyclobutyls
limted to, groups derived from aceanthryl ene

such a%@h@p\tﬁm&m@wcloév@@phb Ardiepenilesish aan:vcﬂmaﬁrlml and

tonf 8BRS 0, SN 59,080 RS BBIET By

hetero@cloam@c gfdﬁps {natizle ebutlafaiﬁﬂ @mirdphttbpdgafnasylaegne,
oct aphene, octal ene, oval ene, pent acene, pental ene,

tetrahygmpﬁeﬂetetrwww 3-5hetta) BiETIAMNbiEn P HEN-1 bl Geiperidin-2-
yl, etc.?, lrr%rf)‘ﬁ'oﬁ&%d (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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25 pyrene, pyranthrene, rubicene, triphenylene,

tri napht hal ene, and the |ike, as well as the various
waypdiem7ssgeoner s thereof. I n preferred enbodi nenPeT/uSk®6/001945

aryl group is (C6-Cl5) aryl, wth (C6-C 10) being

nore typical. Specific exenpl ary aryls include phenyl

nd napht hyl [0067] "Aryaryl" by itself or as part
(0064] Skcxchics Meteroatomie Bridast et O 2diveont il Maiah the backbone
atoms eﬁé( gLt Hetgfc%'&ﬂnsdﬁfd/&qlg epéﬁtcsrﬂlg Cg‘i@l?go?n*ygﬁgl %b?f@hc heteroatomm

drogen atom from a si ng e car
bndgesysiuéembmamkmwthnmm thrOmaSe -3-eniNR’al -PH, -S(J(D} - {&OD;,J— C-S(O)

-, B Rz008 B 1Gssino Rk orREan ety TSR aRER iy o

mdepeﬁdeﬁgyﬁy&@ggh oﬂ/\(f@t@g)tg]gylnunber of such direct ring
Junctl ons is one l'ess than the nunber of parent

omati c ring syst ens i nvolved. Typical arylar )
égc]yclic ring

[0065] § R@gﬁe&gﬁr@éﬂ&t@g_mr@fem@ an ppgatusated eyclisiqupe
system&a e%nﬁg%ﬁ%? ﬂ{ﬁlectrg %"8 ﬁPf(CéF Q%éﬁgugerg H}H%}éer de&}mtlon of

“parentCaRbiAtc BHO st 4B fddel TRk ¥ steth O HPWRICE on® oSREEd df tﬁéjrm%s are
the nunbers refer to the carbon atons conprising eac

aromatpsfmé@pe aF e picthe rings aEspturatsdegrpingatu(aie, gichssy, @r gXample,

fluorenk 1n8£rheglé1§1| 1?6?%)&1619% %{%pte gh})ggér)rggh%%&ge o ;;1%11 rﬁ)laﬁ%gt aromatic ring

system‘f; rncbidenb‘lit ardomoraiphitdayb, acehﬂllﬂyldﬁa,piﬁéﬂmﬂhthyﬁrﬁ, adephé:r@ﬁmrylene,
enbodi nents, each parent aromatic ring system of an

anthracgpg, agylene, bepgege; ey SKee serraens, fpornthens fipsynegheriatice,

hexaphSRd, %eﬁl@x{ee{rﬂla&éﬁea (nqgcé;ﬂ:oi}ldﬁ{ OREAE gaﬁgﬁﬁbﬁé Bctac ne, %ctaphene,
exénplary arylaryl 10 giroups I nclude those

octalena] dvatshet femtgpdAeti¢ncaparnatene, pentalpns ymltapherwr penyﬁma,t pheazklgne

. 0., . biphen tri hen bi na |, trinaphthyl,
phenarfisghi, pisgb ok apy oSy L B e ot RO
triphen§1eRS ttihaMalérRf SMBStht Gikan arylaryl group having two

dentlcal parent aromatic systens joined directly

t ther by a single bond. Typical biaryl groups
[0066] Aéﬂube Itsefifpr ay parheftanpthet subgtifuent rbfew@rwnonqyakabammauc

hydrocQﬂb@ﬂn,gP) ?%thléqgéjst%@g n‘.ulnlﬁgr ctfégrberilg)ﬁonésr % Fa e gntg %ﬂs ftrom 6 to

ens are
15 carbwnmeonisy diededd tyy the Com &0 bf axmiw&d)genraltdig $romPa ﬁlﬁgl‘élc@tﬂoﬁ fatom of

exenpl ary biaryl grou phen [0069] "Arlalkyl"
a Pare%yomaélé kg sy stgig.- ﬂgafpfcageIY§ Stlwcl)é%m méx@f WP@F% QS
denve@f?orﬂ%i&n‘t}gyghg yalce lenk nac\@%e?lgntﬂﬂﬁ arfé]; afthBc¥d ﬁﬂﬂ%f%b

at ons toa on ato yaterfnna
benzens pdiryseae, lsoronab rﬂuorasltheep,l famecheyhdxdacar, hexpbhgreobgxalene,

as- 1nda1c¥1$ﬁl cal af:eér}/ | %ﬁgyll%e%g%%gh&pggg%tq%g%ﬂ gcr:tgp}?e%te oc%a ene, ovalene,

pentac&repﬁh%ﬁlé&t fi&ﬁaﬂhe}ié pef‘ﬁ&m Bﬂén%ha}’ﬂhenanthrene picene, pleiadene,
2-napht hyl et han-1 -yl ,” 2- napht hyl'et hen- 1-yl’,

Yrenenmmth@bermbﬂcenez Hnélphylhm; Itrmaph‘éxahan andyhe lied as il as the

various i Bl SREE ek emBRURERE o hh AP (-1 5y,
with (G-@1 @ teitipythodeSypisad gbaﬁs @i@n}ﬁ 168 fde ghBBy] and naphthyl.
aryl al kyl group is (C7 C21) aryl al kyl, e.g., the

al kanyl , alkenyl or al kyn noi ety of the arylalkyl
[0067] G AsYlarvl’sby s el @ pari@f Q@tgﬁéub‘ﬁwew fes jo p s1qnewalents) .

hydroc%.rgg}x_? %&@f?ﬁﬁ%c{ by th%qprﬁg{lﬁ%@ be ltx}nﬁogé’nyalt&h I1‘1yom Qgﬁﬁfé éafbon atom

of a ring system in which two or more identical or non-identical parent aromatic ring systems
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e.g., the al kanyl, al kenyl or al kynyl noiety of the
arylalkyl group is (C1-C3) and the aryl noiety is
WO CHe@IHe [ 0070] "Parent Heteroaromati c R ng Bgstsad06/001945
refers to a parent aromatic ring systemin which one
or nore carbon atons are each independently repl aced
ff 30_het er oat ons_ or

are joingd, fig?cdgr erd}yzﬁj%gg e %91&{] erg,ibe appheneksugh direct ring junctions

t /
T s ey S
includenlput akd mittigdteddp, phddpt, tiphedyl, SherSt-Grpht(l0hiRaplBhyl, et c.

oA Bt 5 S0 S ey o
spemﬁddntﬁé"ﬁuﬁfbeﬁri@‘feﬁ to fFRc8rbsh atoh® donf}Eindlack ﬁ@ﬁttdr&nﬁ‘ﬁkdrlﬁ’é‘ €For

nmore of the ri ngs are saturate or unsat urate
examplg,u(&é @) apderybisammrdaryb erpzpdin (v)ébmh caple proofatic aing comprlses from

o105 GUSSAERS, 50 RSy AR g BERL 10" ons

embodibehsl emh@arht srofalig rify Syt ofhe atyagezrbes ngﬁdi@%ﬂddritl@gts
that include common substituents, such as,
(C6-Clga) aropmatic, e Peis 1o e &riuCl0rmspmlic 13@6@0@@@13}6@2 aflyéaryl

groups %ﬁﬂ fihdsBlih WhRRGhUsent y}é&&ﬁ%&tﬂﬁ&be %@ﬁ%bﬁ%ﬁ%&le?ﬁ%&%ﬂé

het eroaronmati c rong s are

biphenyyteiphenyl,gohaphkivy, tengphgiyicst.s such as cyclic
pol yet hyl ene glycols Typi cal parent heteroaromatic

oves) Sh R0 RUGEETR, el Bl 6y Rt e hvins
two idehgdut 9ﬁkleﬁ?txacib1©at1@§ﬂiéh{§56ﬁﬁd dReRBOBYERASY a single bond. Typical
benzot hi adi azol e, benzot hi azol e, benzotri azol e,

biaryl gpeips dicdidenBut e Rodiabe e, bmhwé@whthyé butmlmbaszlom the like.

&hnnal i.ne
insomd chSRAPLANE, oSNy RGO ¢ SRR g 3R iy
(C6-Cl'0}?mbmaﬂofiugsanA paﬂmum exeanslaryi Bayhglolig is Biplnglol i ne,
i soqui noline, isothiazole, isoxazole, naphthyridine,

' | | di thridi
O T T
in whicR'¢hé B?the BYARBen E’%fr@zdoﬁged B%rc%ﬁ%ln%’torﬁ *)QQE}L B%rminal or sp’

pyridine, pyrimdine, pyrrole, pyrroltizine,
carbon gfigim aizropllacmi wam ametyil gwupq i wpmhﬁ &ylakyl gmupmmluda;sbut are not

di t h |
rmited LA ol S e B Bk v BB RB e oy
-naphthwthahaeﬁf 2%131@%1@%&-10;1 SpRiHASENY Qsﬁdp‘hﬂﬁ)ﬂher{y?étﬁz[rﬁl tyPand

a_nonoval ent 20 heteroaromati ¢ group having the statéd
the liken, Yyisar siorifici allgyl an@piies(aes giended thanormenstaters’ aryielmsyl

arylakeﬁ{/l%ﬂh/%r E&lzﬁ%&ﬁ# ﬂgqs‘rél& ofmgon} er ! Vo%gmgx%ﬁs tﬁ' mrgfg??%f group is ?6“? C21)

roma sSin omo

arylalk)hﬁd gg tharaticmyi, alklenylg)rau@h?lrmoféwpcbmhé aﬂyﬁlllqﬂgﬁ g@!l@]@ and
udegcg)éé are not limted to, groups, derived from

the arylé’&‘PlP‘éﬁlﬁ 2y i RisaEe spesiiinepbodinent dhearylsling seupiatC7-C13),

o2, RGOSl or JRGOALMASITPSAIRILBAG b ) e o

moiety speXEDi ne, 25 benzoxazol e, benzoxazol i ne, carbazol e,
(3-carboline, chronane, chronene ci nnol i ne, furan,

|ndoI|ne |nqpl zi ne
arS I3 HRSE rg aromatic ring system in

wh1ch one or more carbon atoms are each 1ndependently replaced with the same or different

heteroatoms or heteroatomic groups. Typical heteroatoms or heteroatomic groups to replace
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I soi ndol i ne, isoquinoline, isothiazole, isoxazole,
napht hyri di ne, oxadi azol e, oxazole, perimdine,
woheowsansdasi di ne, phenant hrol i ne, phenazi ne, PCT/US2006/001945
pht hal azi ne, pteridine, purine, pyran, pyrazine,
pyrazol e, pyridazine, pyridine pyri m di ne, pyrrole,

pyrrolizine, quinazoline, i_noline, quinolizine,
the Caﬂqm atomaltichule, P erenas Ih@ﬂt@ldﬁpdﬂﬁgleoPeo % rﬁ(gi o1(0)2, Si, etc.

e

ring sy¥én2 QDRHI2K 384 61 iﬂ@ﬂé’ dﬁﬁ@ﬁﬁgs{)ﬁ& Qdmatierind danaenmsre ofhtke rings are

samrategfé_rer oaryl gé%u%é]t FB’é"W/ﬂ’ gﬂgepﬁnb red Fet e oar% Omvgngh
chrome%: eﬂlg&gei olif04 therfé'e%t@r %%oﬁhclh'@é@ﬁQﬁé b{éﬁmﬁ’é(n ot gf‘a{efnt or

art’ o anot her substituent refers val ent
heteroaln@harcnamg)xmtemﬁ’ aye tope mogmmﬂ thyestthat mcdmlfvcaimroon substituents,

hydr o en omfroma n m of . a ste
such a5 For g RaRLe, RABPYAR €1 Daas i Holen e Baftaftiged
from t&%ﬁﬁﬂﬁﬁ%bﬁ@n‘ﬂef&%aﬁ&ﬁﬁﬁ@ﬁ V\%E}%tdn‘?" ﬁ@@eﬁﬁeﬁ@ by fused to cyclic

toget her by a single ere the nunber of such
polyallgilenegllyaolswych am}tqhg nvelyieﬁlyaﬁme diyeoks. thmical paserilietraparematic ring

systemﬁ g}czl}disa?@fa?{]& fd;ﬂg gcklgﬁﬁsg%/r%{r{x@gzolg Vb%kxﬁ/ gcg(azo% pﬁe%%dloxan,

benzodid:Hld, ®EntoParan bdeﬁycspy@loﬂe,, bédzofi4digholle, bpmroﬂdyionm roemdmazole
bi purinyl, etc. \Were the nunber of atons are

benzoxgpiwe, Hengexazaly, bmommbm,§arfbez®¢, f-earbpline, gpmang fcheaneshs.
sin ar ent eter ro t i ns.
Cmno}l&%% gazo ZOle er &d H&?%r g?r y%m%r F (g)re%%ér@{ is a

isochrdh@drel @@ﬁﬂdb}e hﬁ&lﬁﬂ@l&[ey {soguiiabline, isdthildiold) i8N &aﬁﬁhyndme
het eroaromatic rin systen1conpr|ses from5 to
oxadlaaqlg,rﬁg(az@e,g)erlm1§1p eaanthridipe, p@)ﬂprolnéq, @her}qqlrg:ohlghalazme

s RS0 B AP B0 ARG RLLE A Sh0d

pyrrolﬂzmpj thdzy)hﬁe Buikdling rjoérodiding Squindxatioerteedles thlzﬁbmila‘ thiazole,

npl ary heteroary -heteroaryl groups include those
tthPh‘i’q*?a Wfﬁ‘?%lﬁ %nth en%ffa“@ﬁée Eléﬁi'ent het eroaromatic ring

systens are identical. [0073] "Biheteroaryl” by itself

[0071]0*1{ PibyOfkseBREE Eirt SERRIhdr YBNtitdet RIFG s tPa onovalent
heter oaryl het eroaryl group having two identical

heterogrametit gteap drviag dreattated Rimberayf singrfomolergad - b me@ioﬁryd” means

from Sttﬁgﬁt herat%e)adgrﬁi{ég C}{e th? ?%g%)vag%f 8ﬁew%$e%ta%1§ %I'o¥n %Bgfé%%m of
a parer? |h§téfddﬁ&rhat1dhhﬂ%:$y@&hﬂ NMyypica hetetdagyllgrdigps 11|1d1u<8395’&t are not limited

enbodi nment s e heteroaromatic _ring systens are 5-15
to, groppsdraived fee avridinico henzeidarqlgenpiseazplpphegpiigxa, Penzodlaxole
r h
v AP EORApy D SRRV QR el A 0 Mool i

benzox618] lbdrﬁ@ﬂizol’lﬁéf ehbatdle,Prcabylidel chrahayt, chgmeng, ¢mn<y1h1e;:fn1ran,
one of the hydro en atons bonded tqg a carbon atom
imidazolgy indarely. iadelaripdelie, wdolizine, 4y sn@@%ﬁswmer}eslsmndole

1somd5lﬁf3:| ﬁsgsnwflﬁe is8 }ga%é %@{(#olegrh r}%ﬁé SxSMERNL, oZa XY

e 15t e no Yatur e
penmlhﬁl%ep}&aﬁmhﬁﬂllna,l’pﬂenaxhlabhnaq;&xyﬂxa&h&nphthalaﬁhe,rptemdme purine, pyran,
.heteroaryl al kynyl is
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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used. In sone enbodi nents, the heteroaryl al kyl group
is a 6-21 nenbered heteroarylalkyl, e.g., the
wablbwrgssss al kenyl or al kynyl noiety of the PCT/US2006/001945
het eroaryl al kyl is (C 1-C6) al kyl and the heteroaryl
nDiety is a 5-15-nenbered heteroaryl. In sone specific
enpl.ary enbodi nents, 28 WO 2006/ 078846
embOdlmf%@d@@leﬁsup e mspbara hetagaryl, svith %10 membered
heteroal kyl, e.g., the al kanyl, al kenyl
Eﬁ%@ ynyhﬁmﬁaqﬁg%hgg (Cl C3) alkyl and the heteroaryl
ety is a 5-10 nenbered heteroaryl. [00751 "Hal ogen’
[0072] ¢ I@.@mmﬂ_;ﬁmﬂé’hbﬁit%%orms pas of andthefsubstatdne refers to a
tituent unles fer to
monov S ha BofF Berdy i e Bt pEiea Sician st om o
single atdiy off b $@kfsyREmas Whﬁihttw@for%ﬂﬁé li&'h‘u@él%%hbﬁ-&’&ﬁhcaﬂg) fhe O
an al kyl group in which one or nore of rogen
heteroagampatic 1ing sygismaceiowed ircthatoggiénr byrh aggletmed,t\dnem the number

of such éﬁiﬁkﬂﬁ%ﬁ%ﬁ:ﬁdﬁ &ﬁqgs tfnz% h@ %Lxgxt%gr cr)'glo}oa%in% h&%l kgﬂnadg Cﬂﬂgs
systemsl:mlvolve&aﬂfp;lneal Hemoaeydpimasa@h gro(lﬁ‘slmGRl)ie hﬂit @@| 1Y litited to,

. ..ncludes, flu oneth di fl uoroneth
bipyridy, gy b RSP b threlti@l PRmberSeiens are specified,

the nundbefs ﬁfefr & MR of é'toxﬁxo O% %ﬁ%;h% Q%C%g{'/ag%f% h?t!:gar matic rin

perfl uoroethyl, etc ef 1 ned group
systemmaﬁorlemmpldem b eltiqni@sec‘hhmﬂetroaryis-hétﬁziomeﬁ ig mmtemmeﬂmemmml;group
hi n the art to.create additional ni zed
in whicli 3 bePert BB <o R b P oy g, <

blpyrldylatrma(ﬁdyl &l & Sorh® eﬁb@dﬁiélﬁtsoéachﬁﬁrefnpﬁéfbhloﬁrormc'rln system is
| am ne" refers to a group of the fornmula - &

| ky
mdeperbi‘ﬁaﬂy 4 ﬁall5@¢@h¢rﬁ‘éhet¢@ﬂwtmomaregwmpﬂm 5t19emérobered a
nde ndent l
heteroaf HE, SrEET SR Shara by SRR RERRR by R oC 2 whlth an
of the passhehetetoaromagic aiig sgsterah ereflﬁéﬂﬂ¢hla OR'"', where R'"' is a
haloalkyl [00781 "Substituted," when used to nodify a
cifi e ,,?)r oup or radi cal , nmeans that one or nore

[0073] } IEpr ayRarsfnp e b iven efers todi cal are
heteroa%@-%@teréa{?'ﬂré?@m%ﬁé’tv&%f ideteal ?e?&;tm%%u%arr&%@&ﬁ?g ég’s{etﬂ]s ggfﬁed

sane or different substituen stituen
directlyjegdtigr biygr simge bomisthtpznal bglefemaryﬂygim@anéudm babira mat kdited to,

v e BTG B LB S tgpaomeic

& dre 5-159Ré@bere® ; g
ring systt ah arleomet i ere Ci&%ﬂéro_ar@atrc('\%%@ R%Qrcej\lyplcﬁl\fg 9 IOn%n%ZQ}

heteroaroqmtic®Es) 2R70, - S(O) 20" M+, - S(O) 20R71, 05( 0) 2R7O
- 0S(0) 20- M+, - 0S(0) 20R70, -P(O) (O )2( M) 2,

[0074] “%%%ngg;%ﬁt%]}" gg% ﬁa@fgﬂ%ﬁ{i@bégmg&%ﬁ &o an acyclic alkyl

group in GhISH@ERE of HHE(IPINZBA RBMs bonddiRi0) ddRemRE0m, typaDy Bé@minal or

IVk- O Ory - S)OR70, -NR
Sp ca.rbﬂ?éogg @{;plac&g@%ew lﬁ(@) o e@pe c)alkyl moieties are

intended Nﬁg?%%(ﬁ%_\g%)z R%gte?ﬁﬁﬂ@ﬁéﬁﬁ&ero%{@%l%%% (ﬂg@poarylalkynyl 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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- NR70C( NR70) NRBOR80, where R60 is selected fromthe

group consisting of al kyl, cycloal kyl, heteroalkyl,
woyaleongtser oal kyl , aryl, arylal kyl, heteroaryl PanaS2006/001945

het eroaryl al kyl ; each R70 is 29 WO 2006/ 078846

PCT/ US2006/ 001945 i ndependent |y hydr ogen or R60; each

R80 fg]sk ndependently R70 or alternatively, the two
the hetqrpasy %k@ fesgiekrek hefro g yiakey ! ,rﬁgr@@@waaylon&kmlmawnyl
moiety E:Jk?ldoh t er oglg EQT ﬂe% @ﬁ’eg}gﬁsua?ﬁquﬂﬁggg S%teer?arr%lm 1

to 4 of the sane or dlfferent addi tional heteroatons
[0075] §H&1egﬁé obrf“ﬁztg”tbydhgmmsm as bat phapadiier Gubditwent uBlesmoitierwise
stated, ine Moo c nter 5 with a positive charge, for

» T HHOT %8%” f%o % i ndependent |y sel ected from

K+, Na+, "N(R60)4, and Li+, or two of M-, conbine to

[0076] FHAKRIyTH byaksemor a9t 6f irdfher EaistibkAMRIEs & arfilvall g@ﬁp in which
counterion selected from Cat +, t+, and Bat +.

one or mpreqfftheheltasem asams isnpgerdovifsa hafpesn thysi the ke halgaikyl” is
a I
s Lo BN LU OB LY gAY, o
examplé,ahe hgm‘essgmﬂcmcm ﬂnabhlhyﬁ’t 1ﬁdudésﬂlmmh®ﬂhylatiﬁmbmmethﬁ§
wituorg iy s ool L afroctont. fyzederertiy. Jofra luesoniy
perﬂuof%@@&o trihalonmethyl, -CF3, -CN, -OCN, -SCN, -NO
. -S(0)2R70, -S(0O) 20N+, -S(0) 20R70,

0S( 0) 2R70, - OS(0) 20- M+, - OS(0) 20R70, -P(O) (O )2( M+) 2,

[0077] T b gqu\@dp@p@d BAOUpS m(a@)uqmm)rqf(gw;@;ld/or Sk e¥rbat are commonly

wsed in W) s SR B lreoe A S ST R prats

“alkyloB’ orCR(BKRT fhfers @04 @dApMF the- 10606 OBRY, “allGTUrHINORFers to a group
-NR70C(Q R70,, -NR70C(S)R?0, -NR?0C( O O M,
of the fow@@%@g “diafipyiarps) wofere to 2 gmee( @)el\iRB@FiBONR”R” where

each R4 @W&%%&Lﬁ% gmﬂ(g? eAg'g%g%\'}!?%%ég%gﬁ%@kox S etbag%(?kyloxy

refers tGa lgstuiptod ¢t fognolapOR Ot héeretRyamis RRaloafist.ul for
substituting for hydrogens on nitrogen atons in

o S b A
more h Gfoths bME@ ﬁbd%%‘oﬁﬂz or 1@3&0&1‘ ehpeac Ogerr%(agﬂ}zgy Che

) 20- Nd+ - 0S(O 2
another ag @wh@he Qf(empsuhstltu@(c((@) (S]Fb‘st))‘l@nﬂ\grpups useful for

substm%g %r&?éfcgsggq 79&%%@%@&&@ %)1 QRWEC%:}GE )RI0; or radic 1

o - -
*NR”shh@Bg‘{( gquetmvcﬁﬁ oy(%:ﬁaam 5Nom=}@@(=mm§3m&m>ﬂ¥°

ORROR Wg
-S(O)Z@&g a%BZZ revi ousl §dé?|88(e Og{?%%ﬁést i’?ﬁ%@lg l\bft}f)’s
-P(OYORByO0 Mig- mwm79)(©R§°) LEEOIR™ f@(smlhsc(mni"bm@ -Q(O¥O'M",

ook bR S ARt L RR R RGOt

-0C(0)O'M, -OC(0YOR™, -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’C(NR")R"° and
-NR7OC(NR7°)NR8°R8°, where R is selected from the group consisting of alkyl, cycloalkyl,
heteroalkyl, cycloheteroalkyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl; each R is
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30 WD 2006/ 078846 PCT/ US2006/ 001945 [0082]
"Protecting roup"” refers to a group of atons that,
wohaess/ast4ached to a reactive functional groupPCI/US2006/001945
nol ecul e, mask, reduce or prevent the reactivity of
the functional group. Typically, a protecting group
. may be selectively regpved as desired duri n% t he %
indeperdsily By@peen or ni drel Rs | 1s tadepprdestly R pprplismativglygthe tiya R s,
' R . 5
taken (P SIRTHRRL R LB 1800 ) S RRA ST G B Membered
cycloh&emslkyNvhiah chayaoptiosaily iatludé from Corpehttic samobr Gifietenesdditional

e S bt e gl
with a %&%\}éd:ﬁarg@,uﬁ)r @ieﬁnﬁ&@}a pdstivie@¥are® indepEméhily ?&(@5’[&@8 1%‘91)11 K*, Na®,

ol M flugroacetyl, ‘benzyl, benzyl oxycarbony
NRuernnd birt oxtysarfddnyompiRdo'fyrm a tivalest epintdriop] fof exaBply o

s TR S A LIS LOm TSR b L S,
meant #-ihé U@y SN, MKV, Bitly] 4ndFVRShholiiyilr O-
veratryl oxycarbonyl ("NVOC') and the |ike.

Represent ati ve hydroxyl protecting igr oups i nclude,
[0079] irpilanhe sptityenheionps pEiuldaronibstikbre for hy dipgansornunsgiuipst

i j - . kvl . | .
L N S R
M, -OREY, rSRYY oS AR IR *8 thhilsal smethyd, aCRy FEN] yOCNe4SGY, sNQe -§ O3, -Ni,

NS PPS Joy | S, 0 =

SO lWe Vi Se e tiohs et toit e MG ey G R
-P(O)GYMET:e-FON@RP M N ORORIS ORTY, -EEOREP LCPMR™, -CNR™)R™,

cgntaining the specific ¢ ant’ reglo of” an
O T aB 1) SRS ORI BB TSR R O O™,

i 4 76 i &6, 70 70 ax ahpto &
-0C R DRI e PR I AR R e R B O o
NREOJOMIE -RRYR (D)ORE, INIEC{DORA], -NRE dromRr &, LR°CNR )R

i ncl udes t he pol yneric lg receptor involved in
and -NRGONR MR RS e RO oR "> BE g M1 gwies preaviavglidsiised.

specific receptor RcaRl (also called CD89), the Fca/R

[0080] APsithed: g\f;tlfui)s\,, Jie (R 1@ nadeVer L%&g{ﬁ&g ﬁix‘éfy%lrc%@%oﬁnitrogen

recent r see Montéiro & van
atoms iArieteroalent and nyaloimdteroaylagrowth iselpddy but at inon)imitdhe, RYRO M,

720 | SuRXRLEssed s@y, neyt.rophi | s eqsi hil s, 70 N
-OR™. ;5 o’c{ét s’/'ﬁ@cﬁ{}pﬁﬂg*’ég{n %LGQF P i‘@ﬁc&?(ss'% Y@y -S(0RO0M',
- rd Fc ' tid &l M, 7
S(O0RT DYTNEECOOLINIIES PRSI0 AR TR
P(O)ORHRR D5-GBA SRR SRR GIOORL GIBOBE, Syk

| e. € sojze am W] t 70
'C<0>“§%fl?‘§n-aq<§3{ IR He s 1‘4%&%%%@3@’ GEEJoR™,
NRGrosRY’, iNr"ECH)RI, afk P’ o{0)oR™Ecam e (S)ORPINR GE@INRF'RY,

oaftibnity of about 1010M ') found, on nast, basophil |
-NRTGNR 9BsiandphR GBIR INBh R -aveioRs > Bon8neattddM| aiE as praviusly
definec€! ! surface. The FcsRl possesses one al pha chain,
one beta chain and the gamm chai n honodi ner di scussed
30 above. The FccRIl is a low affinity receptor
[0081] Sxipstésae draps fironothe aber listhasg fid YoressipstBuidg other groups or atoms

specified as "substituted" will be apparent to those of skill in the art.
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WO 2006/ 078846 PCT/ US2006/ 001945 | ynphocytes,
eosi nophils and platelets. The FcyRIl conprises a
weoi2ogloesgael ypepti de chain and does not i ncl udeCcrhs2006/001945
gamma chai n honodi ner. [0086] The FcyR fam |y includes
three types, designated FcyRl (al so known as CD64),
FcyRI'l (al so known as CD32) and FcyRII1 (al so known as
[0082] CRABIctink @ydRlp” kafers th agmlavfdfammg/thaﬁ when efiacbed (o Frastive

functloagg(ﬁ}m 1|tng rﬁ&ﬁ%ﬁ%éﬁ% reﬁﬁ rrpé%‘ﬁe)nf Ihe é%%c.lug o?:’) g?ﬁlfe functional group.
Typwaﬂ? rhdl%rbfebﬁngaﬁl@uﬂp Hﬁg%)éél@ctﬁ% fentdvatl aélﬂé‘dil@d ﬂufi@gmﬁ&buﬁe of a

o the cel surface. The F%)él i ncl udes one alp
R&H

synthe slsh alfrenamies aftpeotgetingegretsi Gan §p Aen eenepd P Uiy £ roéeﬁgve

Ther fof
Group%z%gfggg goé%ﬁJ"WéVu ng%HFbe9 Jﬁohf;i]‘g\(f:l & So %8'1\2% gflﬁo s%ﬁ etal.,
Cmnpe%%ﬁéﬁgﬁmaﬁwoﬁfgdnymmﬂwt ,6%ls. T[h&, ]JQGS{-RI996 i Jobh mmr &rsens NY.

dd t | ude th
— mﬁb rsE o uindg BERF YIRS TG ety v,
tnﬂuorggcf,elt 1bb GG bdh lg‘h@Z’%f fe%%&tb{xﬁfarb%ﬁ}p?%é))

eos hacr ophage, rophl I
tr1met}@/IIl§iﬂle(i‘§M$f§ -mméthylsﬂ)yfmthmsﬂﬁmel ATTpIsE), dtad mchw@smth@d trityl

aroupst pbgoTesRPM o SR Ry st b Mo SRR e
Veratry?&%}*égfbbn LFNGOE ? afdhehikad R@?re@érﬁ&ﬁd’etﬂy@ﬁo)@I prdtfhbﬁﬁg groups

i ous c receptors, as well as the cel

includebpt s siohgmitedtn, thase whete thohplrexd] gyourciy grtb@ta@y]iageéd)r alkylated
such a§Feg{z§'P%¥ietpﬁréS§ﬂ%{SsS!? Oh gﬁ(%l e{tﬁ%é,ggtﬁregu El%?)g?alﬁgf{ gtﬂérs trialkylsilyl

ethers% 8 TMmpps%tmy)anﬂmylmﬂ@e Systemin Health &
sease, 5th dition, Janeway et al., Eds, 2001, | SBN
0- 8153-3642-%, Figure_ 9.30 and IS

a 37 2Q .
o it AL I O LE M L HE M A
the Fc\galgftﬁo?lt(ggntg‘lhﬂlg ahd ﬁﬁ%ﬁ%@ﬁt b é@ﬁ) 0] 19§nurfo§§b%hﬁﬁ eHach Fe
e pro rug escrl ed hereln.
receptbiesiadd intmiviadiobliiols cﬁhgsmmlﬁlc dypeoriTor @Kamp]c the Fca receptor (“FcaR”™)

Recept or - | nduce at refers to
mnds&%gﬂ&ﬂﬂwgﬂvaﬁﬁggégﬁﬂﬁaga %ﬂ% an Fc receptor signa

transduction cascade initiated by crosslinking of an
[0084f‘?hé ?&ﬁp ity i8Sul&08d bolyh@hc 14 @B‘t@g{@r QR'@IV%& i gfithenial teamsport of

u
Medi at ed Degranul ati on

IgA/IgMgma mﬂcmld avcileaecoprasdiseds (Wrecde Iy e B anc ot Last
two alf R 1K ROSAUES (13 £28G36RC4 AL LARBIONY v hORALA IO,

crossliin uced by
Annu. %Vl !}Em&ﬁﬁ%cfvaﬁced&i peyligatior)r Tt WeaRTmlekpmadedmn Ibu’mopmlg

ent, such as an anti-I|gE ant %53% qFS @g %d
cosinay lzam@mmﬁmcmhm@ Fidoaglandisg pRgis- ddefge RY fpigfudes
one alB%a %Lagﬁ K F@ﬁ tg\%%ﬁ&%%d(ﬁﬁgﬂ 1ASk Ee@rsda?ﬁ{cﬁ{)&ﬂ(ﬁitﬁl&ﬁ‘f (MPXM) in the

stages: upstream and downstream
cytoplEhﬁichm&taﬁzeammoagmrylamb&g}kklrmbé of the processes that

l)

[0085] The FceR family includes two types, designated FceRI and FeeRII (also known as
CD23). FceRlI 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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occur prior to calciumion nobilization. The
downstream stage includes calciumion nobilization
wanwea7$s4pr ocesses downstream t hereof . Conpoun#eTHISA106/001945
inhibit FccRI-nediated 5 degranul ati on may act at any
poi nt al ong the FccRI-nedi ated signal transduction
cascade. Conpounds that selectively inhibit upstream
lymphdesysds) edﬁﬁdphﬂmhddﬂgahtsu IEElF@aRHchnmusq:srﬂﬁlmglﬁ pelypeptide chain and
ort| n of t he gsRl aI ing cascade upstream of the
does n‘ﬁfdp‘hltl ﬁr nobi | i zation is induced.
In cell- based assays, conpounds that selectively
[0086]" T RR RS RRmes Hasdlypss dbagmecﬂE@Ramﬂmkmm anGDb4),
degranul ation of cells _such as mast _or

il [ .
FeyRIT0l%p Haowa ne CHI9P) 4 EQTROM (869 Uit SuCUH B Tin i o fEh affiiey
receptog%En%F gé‘?lf lwf[ an gﬁg&gfq%fqggﬁu %uﬂg ORISR, vhsuphh ﬁ%n?ﬁlclear

appr eci abl'y "i nhi bi
neutroflEl ledsiHbpil, déndiifclc@lﬁﬂ bhagdayte carletlmtanchatsemrr@menc IgG to the cell

stimulated with de [ ents .bypass
surface T'ig FERG ilsg OBath &al%%ﬂ (g SEp g MRS eV FoaRt
and chg fciumionophores i onorryc:| n and A23187. [0092]
)G | nduced Degr anul ati on" or "Fc7Rl - Medi at ed

Degr anul ation" refers to 15 degranul ation that
[0087]p"fmﬁce/m1 maaowra&hﬁmaceMrgquesmdmw@pp@ﬁ BREREHS,

eosmoBE%§ gfqttﬁ ﬁgr os@(')dypegb ?%8 %f yfgfﬂ lu(%g %Hg aﬂp??chameand does not

Speci
includ@kteefaafha &[alﬁﬁ&hmmeﬂﬂisbms‘gai £lve DI ndl ng agent, such as
an ant| -1gG or fragnent anti body Li ke the FcsRI

B S A —
NK, ew%&gul%cxggh% ¢ %ﬁg?ﬂﬂ Ond RsSRIE ft \6@m§§1§’e§%§e a8 ch&amhd the

wnstr mlar to FccRI -nedi at ed
gammd égmadinatshand by ol fdsRE dndtFcgBl.ect i vel y i nhi bit
upstream FcyRI - nedi ated degranul ati on act upstream of

oo} SRRy w3 ER UL e PO B ropeiss o

these §e§io%§ e Y&eptord) Bk Well abipfetdel apek @Y Rkessimdihaingare not completely
degranul ation i nhibit degranul ati on of cells such

charagterszedoThp aboysiiscussion merahnrellsets thecqurieat gategi-the-art regarding

these heéggﬁu 1S t%gﬁ\fgmatirgm%ﬂoﬁ g%g?p g‘ﬁ Iknﬁ%lﬁé lS%tgﬁrzlg %eafﬂ'l @cdbﬁgase 5t

S an an y or r agrren
EditidaUSand@ay ot al 2EAE,200 AIEBN mﬁnm-eézcmg,rmgme@taom ppf 378) dngl is not

that are activated or sﬁpl rrul ed Wit h E%agran%ﬂ aill?g b
mtend@gé@ub%htnhtmgw by espedt et F“geﬁtaqf Sk L fyn be
ghum i onophores i onorryc:| n and
regulai%g‘i@glihe[e%gg@%%ésgﬁg% rre I nduced Degranul ati on" or
"1 onophor e- |\/de at ed Degr anul at| on’ refers to
(00904l € 3 f Z016] :

refersch :4|6$ﬁ’t6‘f att %ﬁtuééce%ﬁg1?1a%ﬁ%on%gée%tor%@a?’tgan%%& %ic c}e initiated
by cr&-@llmggpﬁ{pg@gg&opw US2006/ 001945 [0094] "SYk
Ki nase” refers to the well-known 72kDa non- recept or
(cto | asm ¢) spleen prote|nt _r05|ne kl[] f
[00914; ed e " afEed ~ lagion s afers tas, i

degraaglﬁﬁgrggha% ﬁr%lf: g%attpg ﬁ%%%@éyﬁgﬁi ?raﬂm@ﬁ&gé/asgad(e%@)lted 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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phosphoryl at ed i mmunor ecept or tyrosine-based

activation notifs ("I TAMs"), a "linker" 5 domain and a
woavwlogsdse dormain (for a review of the structuPeTAs2006/001945

function of Syk kinase see Sada et al., 2001, J.

Bi ochem (Tokyo) 130:177-186); see also Turner et al.

0Q0, . 1 oIo Today 21:148-154). Syk ki nase has
basophfﬁ 8&% hatEAR] vergiing asade cading o é?gr@@tl%trronomay Pe Broken into two
stages: r@%&h@ hnd BRst2hanahk tﬂ?stﬁ E.H#ﬁgée 1ﬁ$1u@és all o?fQQQproéébQésat}lat

ki nase is also cri
occur pphb’@rmbmyfh aon mnbxbﬂatmﬂ tThel ctemmstntaem siage/\imnhlkiesr egjcilatien

moblhza or t ﬂ@%%t:s:s%s'\é adl ﬂ%éﬁ;ﬁ)% f O?nglgﬁ g%g&%%sﬁf-medmted
degranlﬂitﬁirﬁhély kdt T&ﬁé@y p(ﬁW&)g e Featenedndd Q%Bﬁ%s&idﬁ@ﬁ casedlfe.

Ki nase al so plays a critical_role in integrin
Compogndsrihati Sﬁ@%l‘f?lh ibibysiream FseRl-medigted deresualation acifto inhibit that

I d herei.n, Syk
porton P& e RTUEh the e it i PR MBS IGHE B
mobilizatict isdhdgeduin cdi]l@lbasbd wWshywd cérﬁpomﬁﬁ’ﬂﬁa@dlaﬁﬁ'elﬁhﬂibﬁlﬂxpstream
por ci ne, dent, etc., recognized as bel ongin

chRI-IPBCYIatfg dpsranwgiorn i ﬂ;ﬂeg@ﬁé@rw eheally St aed onpasophil el
I V

o SIS LS AATBE b oL 0 WL

ant1~IgE; axjibedy Esut db notiappr&yibik nrﬂniﬂEéegmmlatmldf cklﬂﬁcﬂmt aedctivated or

| m GENBANK, , S f | f nMRNAs
s R TL EN V HRE T SERAGE S, o
exampl® ehef Qe dncpEdBAMAASERSIADIQ7. gi 1 213615521re fl1 NM

003177.21, gil 496899l enbj Z29630. 11HSSYKPTK[ 496899] and

20 gij 150302581gbIBC011399 1 JBC011399[ 15030258],
[0092] Shg dy eranuation” o “EardiMedigted Depranalagion” {@@93}

t OSt.hn |l Nases
degramﬁgt an tﬁgt (%e'eﬁ%?za il #‘ d %ﬁ?&égﬁ#}%& 1%% ga%:c € %laglcf b oY% or
crosshriklngdlfﬂgyﬁbbklmdslgﬂ‘l é[heazlt@shmmg aay IbB 1ﬁd1!1fc€d§byi bV BTGk sueafic

I structure a#?aé a consequence of this i
allergers g AROIHGF AYACHElRTY g, ag%‘&kﬁl i2 48 @8t-1gd OB frag@entgntibody. Like
r t

e T PUATBS A 125y SRl MRS RSt

to degréifhb?@,Omthh linlay be bayipn exo ﬁteesdmbhwb stugeh tﬁgﬁt\rem mld: éownstream
ctl on cascades in whicgh su m m cs

similar ) Rl e eSS O BB Dt Bl g Bt

mediatedyde gfﬁlnﬁlaﬁén afdipSiréam BT 1Kk SoBe REREERA t:al%iuﬂf‘f%h'rﬁ‘c%ﬁf”a%%ﬁ?ses

may be requlated, and in particular inhibited, wth
mducedmiﬁ ell- gpsedrresays cumngsndretbatrselsetivey it uBtreM@FcyRI-mediated

P T T T

stlmulatéasmaﬂ:ﬁl Ig(fr whtiie all&glen ot Bﬁh&ﬁlgﬁﬂ atSswthl#8la8 anti-IgG antibody or
mting examples of such k- dependent signaling

fragmer&b@&t&@é@t apHesble B #@%mulatmzlsq:&cellmmre aptgvpRyd qr stimulated
it e TRIROSE SR PO FOR STASRHERn 0SB oot e

calciumapeophonsnotomyss eied ARRIR7Wi th 5 t he nonanaphyl actic
hypersensitivity reactions (Type Il, Type Ill and/or

. e.lV . .
[0093] I%Bonhore-lnduced Degranulation” or “Jlonophore-Mediated Degranulation” refers to

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

calcium ionophore such as, for example, ionomycin or A23187.
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hypersensitivity reactions) that generally result as a

consequence of the subject's own hunoral and/or
woebde/omegsds at ed | nmune response to one or nore PCT/US2006/001945

i mmunogeni ¢ substances of endogenous and/ or exogenous

origin. Such autoi mune di seases are distingui shed

from diseases associated with the anaphylactic (Type

[0094] “Mg@g’%@qﬁemte dhe wWelbkpewn gzlfl?a«mryref@tp@@&qp&ﬂsguc)@pben
proteméﬁr%sm{e o4 a?%e&%?&'ﬂutdﬁ gl[s @%]otﬁ hgﬁﬁ‘tﬁf Qt?cdcéllg %gﬁgmﬁe

osure prOV| prod
includdit@b @@h%ﬁbds}Src«h@fnjokgyz (@TY2Y domiihis Illet?hnéfml lﬁﬁlt bﬁmr:to unds,

PhoSPHRBARIE ] BRBRPAFCLEPST i AN L SO | TONS, Bagker

domaid ddd&Fcal APHRE mgli'l( o 338vidw of HRAAAHAOARIZAIh of Syk kinase see
I nternationa app icatron Serial No. PCIT/US03/03022

Sada ef ¢/l, 2001 dnBarchem 3(okPO0IB 0f M- 188);068 7 JTurtidr 8 al., 2000,

e Pk g
B-cell £0040043 3)433§f?al1n FhrBer R 2OU kra)>es gkﬂilna{\d@ is also cr1t1cal for

10/903; 263 fT1 ed uI y 30, 2004 (US2005/0234049),
tyrosine phespharilasival of appiiple 2roteins Shidhargwlte lmgqmysz@mvazalm@ng

from nﬁg)%).g?rtelc? & tcgrls S lcﬁ) 3&‘ &g& nﬁolggau"‘ﬁ 'a&? m?t;é)geﬂ Qc%%%ﬁ %t%& kinase

erence.

(MAPR) ébspadeh arndal dégemmn&ne Syk&irpee Bigs pRiye a ofitiga iéle ¢ulndgrin
interest, as these _conmpounds inhibit upstream Fc

signalipg inepsugephily (§eraleign JMeeatd @ <2094, kprynigsl oA/ -3 Nase and

Syk ki nase-dependent signaling cascades. The prodrugs

[0095]%@@3‘%@'&1%%11& @9&( lk%s@ HiethdRekin¥&s %rof‘n PO dptidd Qie'ghfiﬁl Meluding but

onpounds I'n“which one or nore of thé avai
not hnpted mnaﬁlpn@samecsondnmy baving.epogeine pedens, enasketgmaedlas elonging to

the Sy? %@%&b tg)R%lﬁfaﬁ f\}%ﬁ?ﬁ}trera{tg o%ﬁ.?ﬁghcgwwa%ﬁ&ﬁgﬁg ggnants mutants,

both n&thBEYS@GrihH and Hﬁn%wma Mhe $REAd M scREnRS ofbilch & kinases are
di scussed in nore detail, below the nature of the

well kppvayansiayaiiaie fram GENRANK Spershe senmplenof mibjdg cocoring
d1fferen€%(gt.%nﬁ ﬂ%lt‘hdngie%yeﬂ gas\é%?ahﬁ %Ie S(?Jngtkﬁ:t ?I%@K atcgfssﬁ'h%%r ug,

g1|213mtsg|mﬁpd\mem3amv smngeszgp)em@fzz%m abxﬂsmmqwh&w] and
am ne_co

glll50%@@&@@%4@%&3@@%%/[%@%8] %@b@f@ %@rp@%ﬁﬁi&}eéem by

s been di scovered that a specific active
re&ﬁn§§4 pyrim di nedi am ne drug (Conpound 1, bel ow),
exhi bits vastly superior water sol ubili ty when
[0096]f Biriked atismhs agll appiscigfihitdyipsiod kimgs¢sCehpmgungdo 4the éami\l@es may

have agq?\ie s&@gg l?%&%&té)%{:}fe ts% kfuzr%e l&in&i’aﬂ%éee-mensmna]l strugture to that of
Syk. As a consequence of this structural similarity, such kinases, referred to herein as “Syk
mimics,” are expected to catalyze phosphorylation of substrates phosphorylated 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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HHH O F\ ~/ 1 Ow OW >5 ng/m Conmpound 4 O N

NHNH > HOP=0 OH[0101] This prodrug Conpound 4
wabhew/oesdas bi t s superi or bioavail ability conpar edTs2d06/601945

5 correspondi ng active drug Conpound 1 when

adm nistered orally to test animals. In fact, unlike

t he drug Co _ound 1, absorption of the prodru
[0097] Eas ingfedssadte Aetersie s signgh W%HSQP‘PQSW capgade in which

ok 0BSEHE RIS 3,511 s S a5y i

includestbé ek FcgRd, eyRIPEGRIUOBEM artdi integria mgnahng cascades.
carboxynEthyIceIIquse solutions) and powder s (packed

100981 B GinigfIE T GRRRY edic Pitansty i BB aparI Bl Apoifed wih
the norﬁﬁép}f?,flla%ﬁc h?ﬁérsénbﬁvit?@éa@t&@& ((Ify?é Hbmaéfﬁl hradpbd Tipé 19f

t he prodrug Conpound 4, as we as its
hypersq!rtsrtﬁ@ﬂya@ac@ﬁnﬁ) iilepd Bencrally rasbld a¥ peonsaquenge eifide sultjedtaaym

humorél%nd/B?E%I ajcetd 1ﬁ1§#&%e{:spwg§e B'Aﬂc’xg loy Qllor In%’mlénoz%%mﬁ gubstances of

Q)

yr|m
endoge@lﬁﬁmmdmifexbﬁﬁilbuh aMginS iSth autbimihowe disdasss £6HishhiitHedFrom
and hence oral bioavailabilities, wll exhibit

diseaseg psiopigied; Wit b gBaphvipciia Bypediria madjatethihypersensitivity

reactiod oavai l abil'ity when fornul ated as 15 phosphate
prodrugs. [01021 Conversely, the correspondi ng
phosphate ester prodrug of active drug Conmpound 1
woul d be expected to have |ower water-solubility than
tﬁh?e adiliefrodowp6emponndsnpound. Thus, it is expected
phosphate ester prodrugs of active

hat
[0099] gﬁmdqggrpbedqlm thq:eijmnﬂln'etheamm drsdbstiggroidaseprbdrmgs of biologically

r. y. t han spondi acti.ve 4.20
active LSRRkl Andd € R PR 29 R e e
compommsaitapdﬂb@aﬁm Us applnﬂcafu@ﬁ St AN S N9/3 564568 giléDPinuary 31, 2003

r-solubility 1s desirable, such as formul afi ons

(USZO%%%98@2$& 1@@;1@%}&1&,amllgathlhmaéNooBCT@éSMMZZ filed January
31, 2039 Q@?@%ﬁ%@ﬁﬁgﬁﬁ% 280594 Nd. %%%111 0B Rudd AE%29"003

I am ne CoO oun
(___expect® tht:mah@mﬁpphcfaﬁomﬁmﬁai N P@ﬂV@ﬂOﬂquWGmax/(ﬂmg 82),

[ h d [ ud 2
U.S. applieRiancionatant R res e SWD e R LisBa0T Dagidh ind ne
internaBofil BYHIt At Gh Q@x‘iiallm. PeTOSS6M/I4818 (Y - 71 oX 1y ye 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 RP 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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2 substituted or unsubstituted nitrogen-containing
heteroaryl ring of the formula HZ 5 where Z' and Z2
waneicagdds | ndependent |y of one anot her, sel ecPed/uSe@anN01945
CH and N and Y is selected fromCH2, NH 0, S, S(O
and S(O) 2. Such prodrugs can include progroups RP at:
one or both of the non-aromatic ring nitrogens of the
[0100] fFer g}pa@ml9,| it hasfhgen giﬁ@owqgedﬁh@traov@gﬁﬁgfactnfq]%4—pyr1m1d1ned1amme drug
Ll d f
(Compfylr DX TAURS RIS arel RuMcUALRERBEITL ]
phosphaietprodrag (@b psundr, bbleusubstltuent attached to the N2
nitrogen 10 atom of the 2, 4-pyrim dinedi am ne noiety.

[0104] In one illustrative enbodi nent, the pradrugs
aCompowndunds accor di ngSEBEEEe yct ur al formﬁ%lkh!}g! 1

s R7 Z~. 'R(I)Rls~YII1R2 R2o N NNN R21
R22 R23 incl udi n alts, sol va hydr ates and
Neompeiast 1 her eof e n Z ct ed fromGldzm]
NR24, 0, S, S(O E;\(/E)% oand Z2 are each, !
|ndependently of oné ano her "sel ected from CH and N;

R is selected froml ovver al kyl omptional |y substituted

with one or nore ﬁ nf@:‘@wéferent R8 groups,

| ower cycl oal kyl t] uted with one or
nepEreHidhe saneooft ﬁere R8 gr oups, cycP 8?%‘3@&/
optionally substlt%ﬁd with one or nore of the sane
or different R8 groups, 3-8 nmenbered cycl oheteroal kyl
optionally substituted with one or 20 nore of the sane
or different R8 groups, (C6-Cl4) aryl optionally
substituted with one or nore of the sanme or different

[0101] Rhigprodps, Copmsnmt 4ata exbaiitsysupartes bidausitedility chmpaed ¢ the

ne or Slffe S _an

corresRRBGE A SO ER SRS ST ER ATy IS G Gor T B WPEF Mol fact

unlike EHe @ofh ohikie] Sa@&ﬁp@dsn 6 the 8f RIRlg B@mﬁémls 3P dépendent upon
| ec rom hal o, fluoro, cyano, nit

formulatncprh dlncphempkmtjcs spelies dafriadorus fretatsy the rRadmlg Conipopned was

titut h
absorb%c!(%%ﬁa ’weﬁq%chrn s%luﬁo 3 defgg d’?&qj %6 gtrf(gnasor d car'iaaX;gr}zxet‘ﬁglcellulose
solutiol’®) 2@ pBders hecksd Bslidrd ytladn wagshled eWaile B itefiing h€be bound
same 37 WO 2006/ 078846 PCT/ US2006/ 001945 or

by any grarticafag eoraolgperion, iBisciriipyed thej thirrayreved prak-bipayargbility of
the prodﬁu%ﬂ&m '4, a&/eff’Hg)ts form%pa’tlon-mdependent absorption, is due, at least in
part, to its higher water-solubility. It is expected that other active 2,4-pyrimidinediamine
compounds that have similarly low water solubilities, and hence oral bioavailabilities, will
exhibit similar increases in water solubility and oral bioavailability when formulated as

phosphate prodrugs.

[0102] Conversely, the corresponding phosphate ester prodrug of active drug Compound 1
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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-S-(CH2) m Rb, -O CHRaRb, -O CRa(Rb)2, -O (CHRa)m Rb,
-0- (CH2)mCH (CH2) nRb] Rb, -S-(CHRa)"i Rb,
wo Ciiejoks46 CH2) m Rb, - C(O) NH ( CHRa) m Rb, PCT/US2006/001945
-0 (CH2) m C(O NH (CH2) m Rb,
-S (CH2)mC(O)NH—(CH2)mRb5 5-0(CHRa)"i
[0103] QQQI-CE?’@H(Q @ﬁ%%)srg 4-p3mp|11 A Rai%lén g&%(ngm E@CH@)RaW) Peated to benefit from

formulat{dn(d 1 2nd § &hugs, includes 2,4-
ormuldtign %%ﬁn RbRb gn?h o8 B ERugs, includes 2,

pyrimidihdigrdiHRy m Gich tiN{-SpBimeRbof tRY 2.4 syraeideetiadifia mmety isa
hydr ogen, hal ogen, fluoro, |ower alkyl and nethyl
alternatlvely R17 may be taken toget her with L

o PR b b 2

where Z'04Hdai* e 8ach! Ridkgentionty Gl ARoRED B8ectBl BoiSCH2hE S &R Y is
from hydrogen, hal ogen, fluoro, Iower alkyl and methyl

selecte@from 1.&VRA0i $,61(9) ath%(QbaySufél nrafwgs coyietiide prigtdupRRY

at: oneto(% %{] 5@ écﬁ 1?—31‘08&1&92: %eyogc%n g??l? t‘%gor gn&ﬁhf&%& tré)gen of

the 2 4@@ﬁhﬁ&1ﬁbdiﬁlafrfeﬁﬂ¢13tyt e N At @cbﬁarwfthé?ia pySinfi@inegihMche
from hydrogen, |[ower alkyl, and nethy

or
moiety gnd/gF it $¥pERle nftagen Aoy twwm@wttaag@teﬁ &¢ thgiNhnigpgen
atom of@le 2Qf?g,%d%gu{nﬁgg nRiRHP or, together with the carbon
at

ich they are attached a spirocycle

[0104] ?1? gﬁg‘{’]ﬁl t?egcl\fe e oﬁlrﬁen’[ prfi ?{0%919 al o%ﬁnilﬁo?égs accofc’cf" ing &)t s?r%ctural

fogen,

formula(Ty:er nat|vel Yy, R20 may be taken together with R19 to
forman oxo (=0) group or, together with the carbon
atom to which thewyare attached a spirocycle

contalnlngﬁfromSRﬁ FAN gs; 20 each Ra is,

[ ndependent( y of t otj@rz\ ‘:EI(:}Q ed2from hydrogen,

| oner al kyl, | owerqu:)N:I o4l kYl , Neyd¥ ohexyl, (C4-C 11)
cycl oal kyl al kyI (C6 ®%10) aR{l, pH&hyl, (C7- C 16)

%%leag}rlé%al ycﬂef Gzr%ﬁef(gﬁ? & e(geﬁg%trevowhe% n|0er a2| nyl,

honopivpgrsertiey Ifnonpcngnm%“nwl S, sﬂ(rfr);b (s ed
cycloh@teroglkylalk - ered heteroaryl and
- 16 %%@Zearerf‘éﬁlwéf&mm@ﬂy jof opganeshes, Ripcted fgom CH and N;

?% i t1 a@g & gu]rj% ﬂgff@g&daﬁglé o}ﬁt@%{ﬁ%ﬁ%&t&t@@ W@e oPR3re of the

same or &iffeRnt RA gtmxge,ripwe@%loaﬂ@[\bphd\ﬁlly séXshtutedSEh one dGnore of the

same or %e{qﬁg grouge Wgs Oy 1 opi O%ngRs%mt W}lw pr more of the same
or dlfferéﬁﬁi@)g?(gé@ C( N NRAR g@lohe&c@ ogﬁga%%t%%gﬁ%ge or

more of m(s@lszm defaff(m)}?éEmups QCEy M;z-afyl ,opﬁ’@nalwmﬁﬁtmmwith one or

more of %&al %&gﬂ R[8 %&9@%’(3@} ’op_' ’\lellrl\)fel %@%ﬁw or ppore of

the san@%@}ﬂ-"é}éiﬁ NN i ANBGRA h@t@fbaryl[oyﬁoﬁﬁyﬁ%iumt@ﬁ%h
, 38 WO 2006/ 078846 PCT/US2006/ 001945 ~ each R'is,

one or matfepfdheieams ¢ differeneR ogmoaps, sel ected fr om a
prot egt '1@&1&%&%@0% ranlo, fluoro, cyano, nitro, trihalomethyl and
trifluoromethyl;
R® is selected from RY, Rb, R" substituted with one or more, for example, from

one to four, of the same or different R® or R?, -OR? substituted with one or more of the same
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Ra, or, alternatively, the two Re bonded to the sane

nitrogen atomare taken together with that nitrogen
wataworggssborm a 5 t o 8- nenbered cycl ohet er oal KpCTAIS2006/001945

het eroaryl which may optionally include one or nore

of the sane or different additi onal heteroatorrs and

or diffefig 5 of By, - BAGRDRGBONFIR o B o R CHB e GhrE ok’
-S-(CHY, IR LGRRR IS WgRbBZ 1o- @%{”@ﬂﬁb% é@?@)oeéﬁmlrz) Rkab

|ndependentl of one another, selecte
-S-(CHRA)-RY, Fﬁ’:@@m{*@m‘)m AR LONBe(@ER D4Ry om hydr ogen,

-O-(Cq %@{,@M‘?&@ g‘% -ﬁ-gé& "&@N‘%ﬁ(ﬁ%ﬁg Iir’]rl ? roml to 3;

-O- (C}m?gn @gS?jN}m-(CHRa)mUQ'E PSNCERE), VC@HNERECRRNEIRE, Nl (CHL SaRY,
I ovi §O t hat at east one Ofm

NH-(GEER - ﬁe,ngﬁ'g@Ha)ma ]Rzm@g{z)aRphg@%@,ﬁmmmzmt he

5 eular in the
NE- ng)@f §'§ rlg(gﬁﬁ}?gpﬁz Bi%5’R§1 Rae and R23
eac h R bfseslemed éﬂohhﬁydrbgﬁﬁ[ Heg@gEnQﬂu@opIoQ@l’r Qlkg1 fhd ALBYL or,
§7reoresents hydrogen,,;a | ower alkyl or a

altematb\feésg Lpaibe takegdosatits BT Rraam Lo &rQupTrriggeher with
the carﬂe@\?edg&?rgé g}'l‘%g t%%ax?o Hgé;hgg dé)%)g% d?lélg E@lﬁaﬁ? E[ﬂc%}g Bay g%ﬁrb%fl atoms;
i dent RYisctleted lﬁmbm/\hﬁhh@n hdlegdR2 ﬂaonk»stdvtem alktyl amhemsor

e, T B 4 S s S0  TRObRbb gndoier wit

the cartiRl did:s Wb Whlcthh[ﬁey ReQehies, £ n%tcf/él@ EoMt&ihid, g%é'ﬂﬁﬂ ha, (7|c)11'bon atoms;
i ncl ud one e t hout i ntendin

r
bound owtsy eaﬁqgl fnorrequrom bopesr aliiyband intethisd op@étsmtmely, R"

D s A T AT

to whlchah@sare Eft&tiﬂléﬂ,gﬁspnfdyﬁﬂ/dld tdiaiBing i figh 8 t&RP caPofdtomy woul d
avoid _such differential netabolic kinetics. A specific

embod Pasisclssted érroaahmj@ge&e@o\fea Aiky) ansl sethikaryplsgratively, R
f t
s RO 0150448 LI B S0 OHB T Mo o

to whichrtieyRire attached,a) spRbOydle bontinﬁmgFR&ﬁ‘n B 12 chtbbin NtdrhdRP 25
[ [ ted from CH2, 4, 0, S S(O and

wherein Y i el e
S(0) 2ea9$'rY1% t5indppsndeatly fthe Oth@iasselgR?é frqmp bydmeen. soweralkyl,
I fi
lower 3EIBaRSL, te&ggﬂé&ﬁﬁ (M4d§1 1') Gﬁ&?aé%\ﬁéﬁky g(%@” 1%%@7’ 6)t7h @26@9—7@16)
arylalk A0 28R Cabmembertd heteroalkyl 3-8 membered cycloheteroalkyl, morpholinyl,

piperazinyl, homopiperazinyl, piperidinyl, 4-11 membered cycloheteroalkylalkyl, 5-10

membered heteroaryl and 6-16 membered heteroarylalkyl;

each R” is a suitable group independently selected from =0, -OR?, (C1-C3)
haloalkyloxy, =S, -SR?, =NR?, =NOR?, -NR°R®, halogen, -CF3, -CN, -NC, -OCN, -SCN,
-NO, -NO,, =Nj, -N3, -S(O)R", -S(O),R", -S(0),0R?, -S(O)NR°R®, -S(0),NR°R®, -OS(0)R?,
-0S(0),R?, -OS(0),0R?, -OS(0),NR‘R’, -C(0)R?, -C(O)OR?, -C(O)NR°R®, -CANH)NR°R®,
-CANRH)NRR?, -C(NOH)R®, ~-C(NOH)NRR®, -OC(O)R?, -OC(O)OR?, -OC(O)NR°R®,
-OC(NH)NR‘R?, -OC(NR*)NR‘R’, -[NHC(0)],R?, -[NR*C(0)],R?, -[NHC(0)],OR?,
-[NR*C(0)],0R?, -[NHC(0)],NR°R®, -[NR*C(0)],NRR®, -[NHC(NH)],NRR® and
-[INR'C(NR")],NR'R";
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[0106] The identity of any e progroups present in the
prodrugs described herein is not critical for
weue@sssde provi ded that it hydrol yzes under theCcT/US2006/001945
conditions of use to yield the active
2,4-pyrin1dinedian1ne compound. It has recently been

di th at e- cont prodru
accor SRR PRweal; g'p%rﬂée othergste e&f (T05B P g eQing Ereyp and
, OF, El%rﬂtﬁ/elyotﬂg tWoMR Mobld&dMe th&kdrhditr JQn ate {Aen together with that

met abol i"zes in vivo to the corres active
nitrogep atprpier form @i riod- mmnhered @mziohntdroa&@bommdaryb which may

d._bel .
optiond b ra g (e Free Qs BT RAHgR S5 Bt endpyhich
may opBidjalpetid substitatfed tWiB0sHE @ Redral foPBxaniple,ifford6hé RVREL, LRl same or

10 ,this prodrug netabolizes to active Conpound ivia

differeqtife %Q}%Hsespondl ng hydroxynet hyl am ne internediate

. I us j‘&%}]gh %Qgﬁo%%% I}ﬂg oqﬁg%)g%mny%ru ﬁeglec%fro

hydrogkmaxﬁmapmghmml{?st abl e under physiol ogical conditions

and v r40us ranges where they hydrolyze in,vivo to
yi el d 3 g El%ﬁﬁo$%%ﬁT§ré 1 e araggowRst ance.

Based eth ﬁ1 hd %&B&ﬁfeﬁfﬂ/ 'o?ﬁ‘re o'tﬁer% %n k?xﬁle%éar\fﬁ)% § tf@ﬁ and

prodrugs that include hydroxy protecting” groups
t hat cash ibis, mdepepdentheef theothesspan intageekanyl) ® FHwithhtke proviso
dic by enzynes

1hmatﬁg|§369f$ﬂngﬁikdl 33?4%£%F§é%gagr gpgé?rorgans

[0105] In the prodrugs described herein, and in particular in the prodrugs of structural
formula (I), R*, R?” and R* each represent either hydrogen or a progroup R?. Also, R**
represents hydrogen, a lower alkyl or a progroup R®. Thus, the prodrugs can include a single
R” progroup, two RF progroups, three RY progroups, or even more R¥ progroups, depending,
in part, on the identity of Y and whether the R? substituent includes any R progroups. In
some embodiments, it is preferred that the prodrugs described herein, and in particular the
prodrugs of structural formula (), include only one R” group. Without intending to be bound
by any theory of operation, 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):

R17

© Wl T

R20 |

wherein Y' is selected from CHa, NR24, 0, S, S(O) and S(O),; and Z% R?, R*, R"7,
R R R? R?** and R are as previously defined, with the proviso that R? does not include

any RP groups.
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and/or tissues or fluids with the body, to yield the
hydr oxynet hyl am ne internediate illustrated above
waoizbde/o7gdeewi se net abolize to the active 2,4 PCT/US2006/001945
pyri m di nedi am ne drug. 40 WD 2006/ 078846
PCT/U82006/001945 [0109] Moreover, it is expected
the am nop,and thio anal ogs of this

hat . ..
[0106] ﬁ;ba efmlwmfww RripreErovRsEssFeHdhe progrygs deteribpdersin ig not
critical E@%u@{él ?c?vr%@%i?’t@%tq{ It?%lirt&]ﬁkesglg{alg{/ {éle Q?ﬁ@g% nt]ﬁg ’rc]o d}flelrcrll t%ee active
2 4-pyrinidinedidodos cinmppupd. fitthas secahp besupksoeered iat atphesphate-

corre ondln rri o and thi.o conpounds, as well as
containgIBHE ST RORR o MO HECHEAHPHETSRPIO%: A- ¢ hi o gr oups

are masked mnth protectlng grouqﬁwéhat are renoved
under phyS|oIo§|caI ggltlons of use 1o yield the

a-amno and a 9 Re make suitable
prodrugs. [011 T bs, i njsore eE!ﬂE ments, the
progroup(s) RP7i W't hd" pModriigs No r@beur al for mul ae
(I') and (la) are f t he orrrul5| CRde A- R3, where
each Rd is, indepe dently of the other, 10 sel ected
from hydr ogen, 5 C.C(ORe, -C(OORe, -C(O NReRe,
-C(ORe) (CRe), opt|§hblly substituted (Cl-C20) al kyl,
(A -C20) perfluoroal kyl, optionally substituted (C7-C3

metaboByes Bhloab e co@r@%dﬁﬂlﬂg%ﬁl/é Y 4%5@&11&&6@11@&11@' @Fhpraber ed
het er oar yl al where each Re'is, independently of

(Compﬁlﬁélﬁtﬂ]@ﬁtﬁate%él@é’t ed from hydrogen, alkyl (for exanple
| oner al kyl), aryl (for exanple phenyl or naphthyl,
aryl al kyl (for exarrpl e benzyl) hesneg oaryl and 15

het er oaryl al ky\; A ¢lected frg oOMg and NR5,
where R50 is ecm Jfro RdN an ycI oal kyl , or,
alternativel y, ~ @3 such that RS0
and R3, together t |tr geﬁ at om P ®which they are

attached, forma three-to seven-nenbered ring; and R3
[ roup_that, together with A metabolizes under

is a
[0107] t%lec'é‘f%dﬁltﬁlﬂ%ﬁ%tod?e Resiad by apy pprdicaldr thepwropstitioneit isgiehayed that
this pro%@uglﬁgtgfs) Hgylt c%lgg@%@d a\’?l %zﬁtgagg?g&ggfgt\i}gé ﬁg \gnetgglamme
mtermanﬁatsﬂhmratadhéloﬁvor mula (1) and (la) in which the RP

groups are of the fornmula -CRdRd-AH spontaneously

hydrol yze in vivo to y| el d the actQMe

2, 4-pyrimdinedi u/\t\ 011 1 _Josenechani sm by
ol z

whi ch the R3 group(netab eld internedi ate
group - CRdARdyA: @N@an be caused
by, for exanple, ledronsls under the acidic

condi tions of the ®Homach, and/or by enzynes present

in the digestive tract and/or tissues or 25 organs of

01081 6 BRitb s ERng el - RS h P PR onTeRE o v pesica

conditi6xediaarioBFH rLpteWhe e ChRIBNOLL Mzﬂfi’@ftotyﬁkﬂd Mud‘ehyde and the
conditions found in the stomach. Prodrugs designed to

active qrpig gubstanpe el oy thig obsrevaiiopnih irbelievedibatirodmgs thaginclude

5 r,Q p )
ot 1 A B 50 BB L P ORI ]
conditibi df&h@h@inhdtﬁandt’brtldy&nﬁymsseple@an@fn @8 ajgme&tt&h oB&her organs

esterases, am %ases, . L .
and/or tissues or fluids w1th the body, to yield the hydroxymethylamine intermediate

illustrated above will likewise metabolize to the active 2,4 pyrimidinediamine drug.
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30 li pol ases, phosphat ases includi ng ATPases and

ki nase etc., to yield the internedi ate group of
woanwsi7es46 CRARd- A- H. Progr oups i ncl udi ng | i nkages$/us2006/001945

capabl e of metabolizing in vivo to yield 41 WO

2006/ 078846 PCT/ US2006/ 001945 such an |nterned|ate

roup are. well and i nc| .of exanpl e
[0109] 3&%@. > it s W@%@c{] t the pppénqsand;t 100%@ F§ IyAremestiaylamine

intenn&?fﬁété( lvpllﬂ'b%esﬁﬂﬁirﬁﬂ %Igﬁﬁga at {ph&ﬁbl%gﬁﬁpéo%ﬁht%ﬁ BRDALS Bydrolyze in vivo

ocar bona I ocar bamat es, ureas,
to the activolgysimderdroxaaides Aoet)xdmglyl, issratso qxpscrtahtba’sthea

M S TR A T -
a-~thio %ﬂoﬂﬁsr are h&sﬁed’@ﬁl@bﬁbteéﬁ@% egr@ili:gs%ﬁat £EPerRSed %h@é‘rt;ﬁi%lologlcal

The identity of group can al so
conditige @fctse@b wieldghe ganiinpand o-thie gprupdrwgl Mfemnse rd@lsq Juitbble
d characteristics. For exanple, |ipophilic groups can be
Prodiigised to decrease water solubility and hydrophlllc

ups can b se i ncreas fe soI ubi | i.t
o110} HiPERR S50 cBBptintnts: Qsmsrr ar) & indhe BRdtite oF igrisal fogmulac
(1) and '(‘Rﬁﬁl% &fth@ﬂ)?ﬂnﬁlasmkp%Ré afhd& eAltred 8 elgdep-gﬂ@enﬁ% of Qne other
grou can al so be de3|9ned to |2§art (Ero ir 0
selected fiipar hysirogsay eyans, -C{OMR’, #S(O)XOR’ (/33’5) Optlonally

s BRSO APRRHBIA SR IR g .50,

arylalkélgﬁidrtqihoﬁﬂl%t subetitaeale- Xnmnemberad heteerg @ ally D thihidgsdach R® is,
ti ssue-sel ective deliver passive enrichnent in

indepepdgnglzof thedhass selegted Sommrdspsss; rlikyl orprapola loyst alkyly, aryl
o xR TRCEARERLUR), LIRBEA (R, BACRUIBDIMBADRR, |,

heteroeeydahqyl ea isisaletfsd Emoum@ys rn@NRaY, whe2OR¥, is deledvtifrofiRémand

393- 2 t he di sc e of whjigh .
eycloaflih g ﬁi‘?ﬁ%&e By falspR foghther SRR S el g Geefliprswith
nitroged@86h kPLich MhdyNLs Srtd RELTERE §$hr€@~€b Qi@/en Weief@idd? ahdR’ is a

prodrugs described heréin. [0113] In sone enboditents,
group 1R3t, iqgethet withe'd nigtdholizE dnder e OpRlitioty @) usREdRYickieh intermediate

A A MO UGN TR T

above, bRPYRUR ARG @iiral RNEETal (NnA(RH @R Whesh thd RP gro®pe&reldf ¢he formula
grrbodl ment, the Rf groups are selected to inpart the

—CRdRpAéij&n@gtwwl}hh}ghﬁ@Vzmvém tootialdithe acfive Rdrpirimeidinediamine drug.
underlying active 2,4- pyrimdinedi am ne drug. Thus,
[0111]i Fhesnenbawistoddi wiseh the R rgzomf mgtabqlpaes 40 pickkinmonediasigréup

-CR'RGAGHTis B et e M a5t i chEr Ry Rt Fhder t acidic
cond1t16ﬁ§1613tﬁé %ma&l Ghdhy 5? eRAinkdsGpréeAURIhE diBe e GRABH H@br @issues or
unchar as |svv§ -known in the 25 art. As specific

organs g% e § httc}ﬁéd rbe Br éwyﬁ(Sbrﬁ@n bresclestascip arptahodie hwpaerg@ﬁar site
I
within ;ﬁ&bﬁoﬁpalF Y edxa‘wméﬁﬁa%lgteggggaﬁgﬁ{ea@édﬂ%ﬂdg% agl '}c/ﬁ%ﬁ(lgn%ﬁltio% foamd n

the stolnawier Prodyugk dashgr)éd to Ok&bvfoﬂ&hmyal@uhshd stomech ﬂoQMtEdictlve 2.4-

het er ocycl oal kg){ optional ] y.substituted (C6-C o%
pyrimidingqiamiier Gop saIPIQY RIAESEPY Hewiding syeh peieise ALGMALYEY ohF progroups

may beO&gsig%@@ ltc% HheSHPSelih ltﬁe:%e%_gg : n%r%%megg éﬁ‘aal Kb ragdrd arlnkdﬁe.s,

onal 1y substitut ered het eroaryf
hpolasa'sb @hb@hmﬂa&soﬂclaﬂmg ATPases and kinase etc., to yield the intermediate group of

formula ~CRR%-A-H. Progroups including linkages capable of metabolizing in vivo to yield
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30 present substituents can vary widely, as is known
inthe art. In sonme enbodi nents any present
weubsito7gsdent s are, independently of one anot hePCT/US2006/001945
sel ected from Rb, defined above. 42 WO 2006/ 078846
PCT/ US2006/ 001945 [0114] In a specific enbodi nent,
t he roups on the prodrugs of fornmula (I) and/or
such ap)| 1at)ena¢<gate @fouptrae fvell fnbwn; iAdRcude, R, wayhefrezai@Bleiagd not

limita8l & %%hié&g&fs &ng%e%gﬁﬁgltm‘%@rmé%g %ieq%g;g %bgﬁ%}es@d
thiocagfoRas, caﬂfaﬁi&k&uﬂﬁ%a%fﬂa%dureﬁé”@ubuﬂe% bbb R4rEiaey, etc. In some
ranging fromO to 6. SpeC| fic, non-limting, exanples

instangesed ° @ﬁelm AgyouRdhetris euidized by pyidaties engyiney syhorgr fon psample,
CYtOCIH'g]glr o0 EP lgythtel'fﬁ/ew ag:{et %)éﬁ% e&ropg c%%iple:?a@(éttleg tion,

I C groups Such cag s yIaIkyI or

0 | k r subst i ed wit
["llzﬁ?ﬁ%nﬁa it afis thtelnd b Seet Shlth img S frs Findlrb pich
desuaalélcﬂaraaten&EUsf o5t é‘)&mpﬁe Siibggl’uhc @fb@%ﬂpb@&‘de@lato @e@rgﬂs@ hyated
a ether, a thioéther and quaternary am ne

SOhlblgm %nd Wéf({mﬂwowanrbp@mdatﬁtm@mﬁ swéffr sphbgitpupsthis way,
prodr4é3 %b&%&ﬂl&r’cg%rg&lﬁﬁ sglgcatgd &%?Es""&f” ad%ug t?ogxac%g b% fo%f%gd The R?

exa hat e- contal ni ng

group fcaxm a]ndJ he désﬁ@ﬁd)ty 1163951‘( B peddrdg WMhQi’d&ar pR&iael‘ti:‘es asucHas, ifoeskample,

n integer ran% g froml to 3,
1mpro¥ aé(S:ﬂVF ylt%stlaﬁl ag)sorlpﬁo%t TREefl @ns;@ﬁ%lg.qhﬁ@ﬁtmte%@éhahqgrptlon
protech@n ab AR PR ﬁf‘e‘fﬁﬂo}isrﬁf(slg\k}grel@gﬁ ugdruggm egg delb LA quV?ry, passive

hydr ogen, substituted or [ ower
ennchgu:bgm ttaltgteefdssms tﬁngﬂﬂmgtsu)tmﬁe dan@@@rt@ib@tcaﬂyd)ummdpable of imparting
subs 15.unsubstituted (.C7- aryl al k
prodres ) e el beeh it R RRlahouE Hrbinds (e olip Sl b Neiley in
Ettma®dr ¢@ pler 2001 0N Mdd. Chemb#7 (11 2893 Qh]@‘I) S @iclosure of which is
phos hat e cont ai ni &g progr oups act as substrates

incorppgtechipt Fefeapnagl iAdbolzhel variduy gpmgpihmrﬁvsé in dmseymefgnces can be
utlllzedqﬁﬁiegaf}%%ﬁgi {i'e%lc{lber val fromthe prodrugs under

con i ons of use As al kal i ne

orss PR SRR e LB g
wherelige R gﬁ@t{}@sdarb Belbdred 5 &6 nﬁ&ﬁa@fhe&}:lrgﬁlugﬁﬁqtﬁ Q@§%¥l@é§’%ﬁ&bﬂlt}’,

are particularly suitable for fornulati ng .
cleavagp é@%ﬁe&a@e@@apmmﬂwg brmtméy dnphoglirdend, the R graaips are selected to

impar TR Ak lkrer RREE IS AR U= briipe artive e 1 1
pynmmrmdraugﬁe diugt dhdsdn kahe embbdiadaisNihe R’ atdups atdvelddia such that

are not  limted to, groups of the formula
they, ta]fq:q&%t)tyer@ﬁ(@;(hgqyogtqrﬁ O[\Bio8R e Walehphey are bonded, are hydrophilic

in chafa@x@? p§\gkgzbqgfdl éi)h‘?lfl Ja'ﬂ%re %hau%?ﬁ Séxr?cqjla{%ﬁ Ms4e v;éié %8915 in the

tut e al ka ry enbo
art. Asﬁpeswmmhrpﬁqshﬁm@c gncmlpl; majylbngelpmedj lﬁ@ttpbydrﬁgﬁnudﬁ;onbuy

subst1tu not a(g_()g]( § et?oaag)z sul{s‘fﬂlie% lo igﬁ;qf}')ﬁﬁlkyp optionally substituted lower

cyclo SIEBhATCAIBERILTANSwE IRETHGR1chuUb 1%n£C}Bf suBbtthted (C6 1G10)

mnistration are of iInterest, ~ski arti sans
aryl, oap@mélmsabs@tmth@ﬁ I9rmoeimbryed hqtmioaml,@tmnally substituted (C7- C18)

arylatllpytl1 gr‘i’ 1onaﬁ}9 gl!:lbaSLtllethCp6-18 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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30 progroups RP can be adm nistered via other routes
of adm nistration, as phosphatases are distributed
wohowwgssaat t he body. For exanpl e, exenplary pPOTUUSZ06/001945
Compound 4 has been 43 WD 2006/ 078846
PCT/ US2006/ 001945 found to netabolize to the active
drug Conpound 1 in in vitro experinents carried out
[0114§iln @ spaciic qmlasimentaﬂlewed)grow thhhproalmgs@mﬁmmlaaﬁ)iand/or (Ia) are

.t hat
ot BAA LERRASPOR AR Y Sher el Aonsrcnche ok et e
-C(O)OQGHQ) SR LE (0 MERY arldS-C(OFO-(EHS)-RE rJvhé}la' b@lRa R® and R? are as

hosphat e- cont ai ni ng progr oup RP sel eéted should be
PreVKrUé ABEG apd d isran IntegeroRBging Siem Ofo 6 Spacilind edn-lissting, examples

of ex Q‘rg]wa\(g} L dofu? n!lé}ga%ﬂ% ;;}9 rég}eslt:%f:ﬁ\aﬁg tlribfngyn etxgr%%[y and not

eratlon

hmltapbme;yumphﬂmcgnb@srsmlg amlhﬂ[ agl, asldlkylasr d}‘@Qﬁl@’[eM@] @kcﬁ@s
btégcf ctural fornula ﬁz are netabolized to the
substifieq \yh 9ngongpTeRtgn EHPS HRROl: B AFBERIoACH. ipRosphorous acid, a

oG S gl ODOEL T ey i

salt. reanaI of phosphoric acid from phosphate prodrug 16
via enzymatic hydrolysis yields the corresponding
[0115h Yo dpontrt ylaasofigodBupsintiobesisd gxfo@?§ﬂ1ah¢/diﬁaﬂh ¥ phSsphhte group,
eld formal dehyde and acti

for exynafépgbqsﬁ#aa? eRlP ERE RO B He T (RS RRIRON 2 where
¢ is A5l defindBab VB @A ¥ id s Bteght rahglog%loln‘?¥zg tgflgal'lfl Yt ¥Orn o specific

hydr ol ysi S, of phosphate rug s —act1ve
embocixmnbwqhﬁt dispadéremiemslyld tmmhaﬁ,cﬂeleptadsfpimhydrogkn ghibstituted or

AR NENTOTNEN S DT T A

unsubsﬂftuieﬂeg7amol)§@malmdl | appreciate that V\,hl | e
hydr oxynet hyl am ne 18 net abol i zes under physi ol ogi cal

[011 6]3 ondietdo? Hﬁeﬁcﬁ’n%’ﬂo@eq)oﬁﬁ& by Qny?-th%ory%f{ o;ﬁ)g}aﬂbﬁ] elgih %ml%d thag such

oun is stable dt can there
phospbqtteﬁantemlrmmog@dm Rf atttals Su:bsaratea for both alkahne and acid phosphatase

| - t act 10.
enzymi R oS SO BB B AR vptier iiofasgel Bpmdiions of use.
As all@hﬁélpﬁdébﬁétaéce@ ﬁfélﬂb@n&dlﬁ in 1’3@ digestve tract of humans osphate-containing

dr gxyal kyl -contai ni ng progroup of the f I?m g

progr QU@R (gba@cpn Wh@lﬁ@f erdn the presepeecafi abiading pﬁe*pha‘eehs arepaticularly

ot 5F o BRSPS e eon

Specifid d:)ianqﬂe&*,&)f @hbf;ﬁl@teadoﬁtdiﬁiﬁg PRIZESPR R Quitil]© B WeS irCROREs
quir te by, in vivo hydrol ysis of@fhos phat e ester
mtend% H%Q}étﬁat% DU, @gbqrxapet lamttedt topgrsypeighthe formula

(RdRé);l@’ P(bg&yﬂjn Mo WLy %k fatd %eg%ldegtgfﬁﬂhg% g ?élé’&é from

osphlte prodrugs
hydro gamohnplhms@stltlﬂze@bwr algsnydaBxeémplatyr dflnlb)@mmg@t@ ef @Ic@(i)hbyphate-
r in vivo.,o atio dronS|s of phosphite
contifl 8Foesp 306 bt a0l Bibedih 1 @O B Buange. 25.

_CHzcmquQO?(eﬁ.mndl ng phosphate ester phosphi te and
phosphi ester prodrugs of phosphate prodrug 26 are

[0117] AieHSthAnEGhHalk-EdrintnB pRSur S RN Sor3 a1 aithid W ation 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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30 32, respectively. Thus, as will be appreciated by
skilled artisans, prodrugs that include 44 WO
waQo/088846 PCT/ US2006/ 001945 precursors of PCT/US2006/001945
phosphat es that can netabolize into phosphate groups
i n vivo are also included in the present invention.
[0122] In sonme enbodi nents of such lprodrugs t he
4

found tplm@muz@ trsthe @it e Grina G OpIOBRGL i RVilre SRRIFIRGEES gprried out with
rat plasgrb 0%9 Wﬁfl &s ﬁntglll&gl eDatSPE ihdeStiff 9&9(@.1?12%% {588 in f:atmg that

gontai ning prodrugs i es pro rug

: phospmwgama dlso ipfeswitiin blabhe. FhogtieumlRiequiementtibithal terpattivular

phosphalrdREARIng GIESTUN R Slasir S e tattt SafiE R o

mtendg(ﬁgephosphorous contai ning progroup R conprises an
cyclic phosphate ester or phosphite ester group.

[0118] pﬁ?ggé hbtcint%ﬁ(? bRy bovﬁ-{qx%ggﬁai1 ?}?ﬁe]éo?y 8f ol afﬂfﬂ)élfev?d ‘g%t when y

ate es r and ester prodfugs inc
is 1, plipspigiteupsaithgroditigy, bﬁx:h‘ asrthmﬂeaccc(rmglﬁd};tyuctural formula (Ia), are

o P(O Re), -(CRARd)y. O-P
et ERAHIY Ve YR e CERARIYY T S e o
hydm){?ﬁqe't&la%ﬂg@cﬁ"ﬁﬂ r% SHBBIRHOS tiidsihRd iPFIG.UnS U@&’éﬁiﬂgtt@ @1? 1A,

stituted or unsubstituted (C6-
removarof]| Iph()@hogc acip tﬁmmyphosphaph prodingg 164vipy @mnn@,cl&mdmjmﬁyuelds the

correslz(@ge réy;i}/cg(ye %ﬁ}@lne? %111 glgﬁeg%?e%%irﬁrqi%%s nho trc]) y1eld
formalae}BIH@ Ryl aétharn 4- yhﬁndméﬁﬂlﬁ@)ﬂm dH(CRdRd)y O C( O) R
(CRdRd) y OIC)Z(O)CRt -(CRJRd)y S-C(ORt, -(CRJRd)y

[0119]3&%%% r1G ((SARthY i3 DHy gl@h@ved thiGRIRD) M’[?fs(;& 8 msphate

SiP(Rd) 3, Wherei'n each i's, indepen
prodrugtl6@n@ds actieb 8k p}dlrmdumdmyrdn@ 4@ and ened Db@h@@l‘ ‘éhllcb ﬁhen

bstit d I bstituted bstituted
hydroly g vyt 1S Sty 1f et bR S Onotbat tored

- C20 I d d . /i |
o207 e BIG A SR AR BBl B
hydro%ﬁ;h%ﬁfé§8%&£@dlﬁb§‘&l&E gﬁ;vsm%m%namshy@eﬁaa QstRat £

rsors are pro rugs I n

pyrimidhedjphonousampont d0nit ixstgiogrdl g arPcavthpreiere e grapprediand

siminf i S RO S B BB SR Bp R ER 4 Thinsome

embo&lﬁi@m@ th ﬁfe%yroc&ﬁése&ﬂ BehcufQ Toivds QYT i8R tylewedlkAl doytaining
each is, | ndg qgndentl o the others, selected

progromp@nﬁthwfam@e nCRsfg O whxﬁ@d% o ayprstileuslydgfinel. | logespecific

| k ubs p nsubstituted 25 |ower
CXCIR e)‘/rg?ég‘n B0 oailkiqlg,_e | tuted or unsubstituted

o2k e ki g%ﬁﬁ?-i Wbt Prima T bt BRdsptine
prodriBR ERE b& BerREH&T B@hlivo hydrolysis of phosphate ester 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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z is an integer ranging fromO to 2; and Rd and y are
as previously defined. 45 WO 2006/ 078846

WOCTIeWSHIO6/ 001945 [0125] In still other enbod#CTRISE®E/001945
phosphor ous-cont ai ni ng prodrugs that include phosphate
precursors are prodrugs in which the

phosphor ous- cont ai ni ng progroup R' conprises a cyclic
precurng; of(pﬁsasjmayey thet pan weRRolizo intp pheeRNsH §reURSTH afvoGHe glﬁ% included

, Where Rg, Rh, Rd, y and z are as
lnﬂwIﬁW%@?%ﬁ?Fy deflned 5 [0126] In sone enbodi nents, the

ubstitu h cl h hat d
o2 bt R TRl ol ORI o
compnpés%qsh% eSroRy. ab@béczﬁdexeﬁaplary lefhbollimeDs bﬁms@hemmees
Specific exanples of such phosphate ester

containfrigpptivge inshides padeig Qﬂfmsvunﬁ?cmm@da H@ﬁogrﬁg R &ypidhgfprmula
o DI SR R e S Lo,
[0123] sfre% g fgrlggnt S S%%}&@rugg 80 Pdglfc’osp %R}zsqcodl%%*g%éfpﬁ”g%no% RP

comprlgs an(a@ﬁﬁ)dphos%awes@erw pN@sphﬁe esté(gRetinsl) e&ﬁocﬁx@d}zfﬁrﬁ)

- (CRARd) y O POONMQ M
embod@neolts ng]ﬁdgyych@ph@sp@te egpﬂmg ogphl]:m_e@jqr prgsirugggnclude progroups

R0 AP iy, RIS EBRY 1y v 1
«(CRR?),- ~P(OH)(ORe) and -(CRR%),-0-P(OR®),, where R® is selected from substituted or
unsubstituted lower alkyl, substituted or unsubstituted (C6-C14) aryl (e.g., phenyl, naphthyl,
4-lower alkoxyphenyl, 4-methoxyphenyl), substituted or unsubstituted (C7-C20) arylalkyl
(e.g., benzyl, 1-phenylethan-1-yl, 2-phenylethan-1-yl), -(CR'R%),-OR’, (CR*R%),-O-C(O)R’,
L(CR'RY),-0-C(0)OR, -(CRIRY),-S-C(O)RY, -(CR'R%),-S-C(0)OR’, -(CR'R*),-NH-C(O)R,
(CR*R%),-NH-C(0)OR’ and —Si(R%)s, wherein each R" s, independently of the others,
selected from hydrogen, unsubstituted or substituted lower alkyl, substituted or unsubstituted
(C6-C14) aryl, and substituted or unsubstituted (C7-C20) arylalkyl, and RY and y are as

previously defined.

[0124] In still other embodiments, phosphorous-containing prodrugs that include phosphate

precursors are prodrugs in which the phosphorous-containing progroup RP comprises a cyclic

0 g
w_0 R
—(CRIR%),—0O~P R
O
z
phosphate ester of the formula RY RM , where each RE 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 alkyl, substituted or unsubstituted
lower cycloheteroalkyl, substituted or unsubstituted (C6-C14) aryl, substituted or
unsubstituted (C7-C20) arylalkyl and substituted or unsubstituted 5-14 membered heteroaryl;

z is an integer ranging from 0 to 2; and R% and y are as previously defined.
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-(CRdRd) -O-P-O -(CRARd)y-O-p-Oy M -Me

-(CRARdA)y-OP 0 OO- M M and -(CRdRd)y-Op- O1I _~
WOR00cH5sIE 46 WO 2006/ 078846 PCT/ US2006/ 001945 PCTAS205/001945

Many of these phosphate esters and phosphite esters

are acid | abel and, when adm nistered orally,

nmet abol i ze to the correspondl ng phosphat es. and

[0125] ém@i@lbﬁﬁh@@@nm@pmﬁmosﬁmrws&%lmng pradsugsfthat ireludedihosphate
precursgﬁdzfég Ero%y& 9&%{:%] c}h% E ;phbr%%x% ant . %8?5‘ Rh 95'1&1?1’5& AGyelic

parti cuI ar phosphor ous- cont a|(9| nggpr ogr oups RP

enpl oyed can be S(I])E‘%Rdegﬁ-mﬁPfal hthe prodrugs for

particul ar nodes of dellver@ £. [0129] The

suitability of any particul arXpregroup RP for a
phosphetegiteiest ti@ftemefa adm ni st r atRbrRtan | waereRAM" REJ dnd z are as

bi ochem cal assays. For exanpl e, if a prodrug is to be
previoyghirdedingder ed by “injection into a particular tissue or

organ, and the identities of the various phosphatases

[0126] 10 seme ﬁ@bg@mem, thh@ubatlémés Rromtugh ey dicephiopiivit, estarand

art. cuI pr odr b S t
pnospt kit T B B Bl OB bEfbae B sELERL A vy
esteras@eAAHIpL S}é&hﬁc etdigpleeisutle ph@phzné eﬂéﬂ@dcpihﬂsﬂlﬁtete@lﬁf pdgroups
for metabolismto the active i mdi nedi ani

includecBafsdandich sashl 4 dedeapriicaty ef @é@t@% selestsd oy %@mgen lower
u
oo R R AT S e
expressed in the tar getO 15 t |Iasues or organ} 8em

unknovvg, or mCRﬁRQ)?ngep ?he(caérk -e0-p~

Igosph t BeS are no veni ently avail abl g Skill ed

—(CRE éjarﬁs@ be abl e to éadily sel ect progruolps RP
havi ng O abol i c propertjpes (such as kineticgg

suitable fof particular applicafions using such in’
vitro O course, specific prodrugsocould also
—(CRYp®) tegst stc:oE o‘lMesw tabl e net abol [ sgg Fgqudp_ i‘ 0 an| mal
dels 520 J0130] In sone Qmbodi ment s, Vthecrgro
are pro gs accomﬁdyt’@‘sﬂr ctural formul ) or
(la) thatyhave one or mor e geat ures sel ect ed om (i)
R5 is fluoro; (Cii) R2 is a phenyl optionally ’
substiputed with one or nobe of the sane or different

\
—(CRﬁ@)ygf@Lﬁ%‘@ y —~(CRIRY),—0—P~O " .
Me , Me , o ,
- .0 O WM
_(CRde)y_O_$jMe _(CRde)y_O_‘?\/\rMe —(CRde)y_O_‘?\‘j e
O O O
Me , l\:/le , Me ,
— dpdy ——p-0, _ dpdy —~_p-0
(CRRY),—0—P Ve (CRIRY),~0 $\><Me
~(CRIRY),—0—P~ O o O~
0 , Me , Me and
—_ dpdy —_~_p-0
(CR R )y O g\e-ume
Me
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25 (iii) R2is 3,4,5-tri(loweral koxy)phenyl; (iv) Rz

is 3,4,5-trinmethoxyphenyl; (v) Yor Yl1is 0; Z is CH,
wad20468078846 R17 and R18 are each nethyl; and R19PCams202001945

are taken together to forman oxogroup; and (vi) RP is

a hydroxyal kyl - cont ai ni ng progroup of the fornula

CH2CH, or a 30 phosphate-contai ning progroup of the
[0127] Msmmféhese ChreRlyip-esiers(anyl (pbpyphite gpters asherdt ?ﬁ&@ rds Pagn
0g/

admlmét%rgg\gﬁaﬁgré (el %gﬁéeatﬁaﬁréogﬁ.%g&%ggﬂ@é@m@;&?@gg@@% uréder the
acidic conditeas bf Rd sidnachndépepgaent |y of the others, selected

from hydrogen and unsubstituted | ower al kyl, or (vii)
[0128] BBuk,Sn &) o ﬁ%r&ﬁﬂﬁgé%ﬂg%o&%ﬁ Aﬁhﬁnbe@'ﬂ@reNHZhe identity of the
partlculacpbosnh@(ogym@mg(mgg&wa IS NF@lRifed va@é?ee*eleste;i 2 F@l@r %5
prodrug n%)?éﬁ‘tﬁ?ltapﬁl%%% oéfsde}{v&gf dped. [0131] In sone

rod s of structural formulae (I)

ot 20 Ak POSAG g  in cn

be confi@yd infoeahe@sl bdshys. (HoreXxardpld, if ¥ brodrilg ﬁﬁ@bh @dimﬁﬁﬂerleﬁ bg
enbodi nent, the prodrugs have features (i), (iv) . and

injectiqnyipto 4 pareylan tissaoeHERats god il identthse af the Wﬁno‘ﬁ%@oslﬁ’hatases
expres%d%l ;Hégtfssﬁ]eaéﬁecfr%ﬁ%ﬂé 8W1(1 St}leé Bérklcﬁl)ar ?%}%xgaﬁg be Yés?]ed]fgr or

anot her I"nent ,
metabdbisednbjschbavel daayuwis thel 19Q1até<ﬂ phospha/t)lseéﬂ’)d A(l’wn')atlvcily, the

. In still other pecific iment.,. . RR.is a
particulsh guiliad G ARG ST SRR 2oL 2 e figediamind
compoth ERARYkYe@nbildPhbt e%tra&t@ 1@3}1@ kiRl and f of A8 cGREROERAS of

escri bed herein i ncl ude substituent” alternatives
particuldngbnveayenchehsu ﬂ@tldcmnﬂ@bs) sfiibh phesphﬁf@seS@xameé in éh@rtérget
rnatives, del t ed f

t1ssues%€ o%gg%‘hgr%b\ﬁ#nggﬁ n%ﬁ]g Lt anc?sh\ghewgg {sol Ch,?gpha Ases arb B

convedidilyGhilble.| SEBE RERAMs|WillHe a@moaéuamly&a,ectngg@up@w hBiing
anongst the Rb groups described in_connection wth

metabaicrpiepantied (SRady apkvigetics) suitphle @rgwé&dar@ppw@as Wb Such dyy vitro
tests. Q g?s\ﬁge sgeg:e t rtOngJg? @S‘ular @éjs?e{?l%fjﬁﬁ{ab% talg)cﬁﬁm In in vitro

rom F OX ower a
animal(edelsl4) aryl oxy, | ower aI koxyal kyl, met hoxyrret hyl ,
met hoxyet hyl , et hoxynet hyl, ethoxyethyl and halogen

[0130]21@1 sbid %albom@&ﬁs e Sikddubs hrd ptrdsuiu%er dcchididg BRAUEGTAT@mula (I)
hat many of the prodrugs described herein, as well
or (Ia)é@tthh‘ee wqrmegfw@rpwl%@kﬁr@@ specifically described
and/ or | I lustrated herein, may exhibit the phenonena
of (i} aLRoméhllomn conformati onal isonerism georret ri c

i somerji.sm and/or opti soneri s For exa

pr odru@@ mallgl PAAGEE © ﬁgnaéirys g“tng“Ptgl ong Oﬁpjer?#%c’f thb Yime or
dlffereﬁﬂwglrouggubl e bonds and as a consequence nmay exi st as

st er eoi somer such as doubl e-bond 25 isonmers (i.

georet (i | %%ﬁér‘b§-trl@¢mﬁﬁlﬂ<QWPbefé’hd di ast eroners and
m xt ur&_\.}) t hﬁr ﬁ%t4,5~§1u I%hthg>§yphenyl,
v)  YorY'isO;Z'is CH, Z%is N; RY and R'® are each methyl; and R"
and R* are taken together to form an oxogroup; and
(vi)  RPis a hydroxyalkyl-containing progroup of the formula ~CH;0H, or a
phosphate-containing progroup of the formula -(CRde)y-O—P(O)(OH)z, or a phosphate ester,
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racem ¢ m xtures. As another exanple, the prodrugs nay

exist in several tautoneric forns, including the eno
woaomwo7sdae keto formand m xtures thereof. As POEUS2006/001945

various conpound nanes, fornulae and draw ngs wthin

the specification and clainms can represent only one of

t he paossible tautoneric, conformational isoneric,

phosphiig Pwosp@mﬁf enapg @@mﬁétWhl%‘ethYosré i 2 aB0 e{ia}erL‘ls, intlependently
r ood th €.l ntlo nconpasses
of the %h%&gt’ gﬂ?‘%ﬁ%ﬂ?@ AP §5P§uctl} F\tétf’lpe\(/li ]éﬁ %rpt i c al
i somer (vdi)anBP & sepe@udEtdnh CCHSOMBCHSSHOLOE, -8 NHR
avi

M0 2006/ 078846 PCT/ USZOOG/ 0%31915 h
o s A R G TR G G630t an s CUONERR, where
A.R?Qﬁdﬁ?%&@&ﬁﬁeﬂgul??é?m%@r'OUS different isomeric
forns. In'cases © imted rotation around the

4-pryi mdi nediam ne noiety, atrop isonmers are al so
[0131}355% cmbadiments, thé podsyesof stdlrkyformalas @ dnd (Taj keve two or

e GRSt LB BB b R Eashave
featuradl (De (HPAAME) SHPSotHH S I!tséof:ﬁc éxﬁl&ld&&ﬁ@m i 45 fe-QNEDE), (iv)
to va”gggéﬁreqU|renen s or other reas annot ab

and (v)skptid papectiigambpdyaent the Ipmdr@scmm fetahﬂresl @ (i), <v) and (vi)
t t ho
el AT

or (vii}. hie siflranbihiet ﬁfectj‘fccmﬂ)odﬁﬁént SRRaERlpRos h&i&t&dn%nﬁg bl of the
fo ]\éyl @ﬁgﬁ)@@&@ﬁhat while all of thellste
Imu f A § >Ro can be used to 10 substitute an

kyl group, certain of the alternatives, such as =0
[0132]c]§rﬂylr‘d%f%%%°%@}mﬁ§) deseribed barein that pvdwde substiumt altemmsvas dhat may
b d si b conb nat i on e
c st RUAIGLALERS: KO0k RERE LR TR OB B0 Rl o

R R® ;R om‘ aughR dﬂﬁe(snbhﬁ@hd]ﬁ 83 HpREYy, bmapeﬁﬁ&ltw beEndd e N@lected

gical struycture or their chenical name. Wien

from afr}?élg%ﬁﬁ%ﬁ giouBs fesetibbingqpnacken shdmietural muéaaﬂf | nct specific
embocﬁrﬂ@ntléu}ﬁﬂ}%'&g ﬁlbsﬁﬁﬁﬂﬁ% ok Qn&e}ggcgén%f%g%g% iar\llc& S oS5 eéi from

dent It of the speciti1Cc pr
hydroxy,hdgwpﬂﬂkmaft (CeCift) aﬂyh)xwa]bmuslksxgbﬂ;ltyltmeﬂibﬁyméthﬁ

dru escrib her e be in the form of
methoyquﬂiyg g%ﬁ‘é’ﬂl @bﬂl EEQ?WET}’[XB%“C]S}}I}IR‘%I@%Ul table for
"pharmaceuti cal | y-accept abl e

U uses
[0133]p]§rqsg og: sk ]i Wlaqppgecmth@@p@m ¢fzthy progiasgs desaribedbetein, as

well asSthé b%&érfggv%%ocgﬁg ec!ie\ér% ed‘lg%'ﬁ?gl%éc%% ?%n%/ﬁé ﬁlzlﬁ%agaﬁl h%rﬁlln may

exhlblltthe phelotnensg Oﬁtaphmamme ubmfomhdttpnalQG@mér@dmh ,@ebiktric isomerism
rnace aIIy acceptable salts are

and/or SRAGH ot AT CFGEelpril DN R RS ecs o ghistl conters
and/or db€ble BE%dsr=8d ap E%bﬁ@%@éﬂé@ I eg?@ﬁ% éﬂnrebﬁé ofs ¢ ﬁ ?Iﬁéﬁﬁ%—gond

conmpound and which are sul i ni S
isomerp, (jPa B OmPtiteripRIBRIO) ﬁn@ltﬂomemndphamremsmlahd mmﬁalresdﬁera@ﬁ, Such as
th.ino r organic

. i.tian for rgani ¢ acids
AT 35 s LORTRS 44D DL AL, LS L, 00N,
includip &rermohfd)&mg:ﬂie Ik¢toafea RhaMiguaAs 'tlﬁ’er@c?fd A5 R8v &% usSompound

i ncl ude, g of _exanpl e and not
names, formulae and ravnngs within the specification 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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limtation, hydrohalide acids (e.g., hydrochloric
acid, hydrobromc acid, hydriodic, etc.), sulfuric
weaedm/078846ri ¢ aci d, phosphoric acid, and the | PKE&US2006/001945
Organic acids suitable for form ng pharmaceutically
acceptabl e acid addition salts include, by way of
exanple and not |imtation, acetic acid,
haVlng P prpeisad dhe Wildiss descmbgbhermnc aswtlias mesarsbfthagd ehrious

it AT 2 EEAGRPEroPGPL a  one

moiet$, Lbﬁﬁ)p R4oEneRE i@ al SFBJOs GibIR Gindl ard MBS Ldpecidichlty inkivd B[ t‘Be @6ifounds of
tartaric acid, citric acid, palmtic acid, 49 WD

the1n'2‘%3’(§'8¥1078846 PCT/ US2006/ 001945 benzoi c aC|d
4- hydr oxybenzoyl ) benzoic acid, cinnanc acid,
[0134 GCNCG skidled artmakWslhmfpmmlacte that ivtlen lists gf alternative substituents

nesul f oni c. a et hanesul f on
inetadf AR R s B3 e S A5 i B isaat e be used o
substifié 8 parﬁb@lal) %roap,y&@ ki Hténdag kdiSe £eBd th conRRZLRERMEL HRRL C
acid 4-chl orobenzenesul foni ¢ aci d,

membgrs-of S Tk st @z suitable dorssabgtituting e partisslar gtswpc Farexiympls

sklllecgrm %rvfigl E)glré & eatﬁét%l]u?e el g%bee lﬁset? ?lé%?%[bvffl f&i)rcR Sap &)’e used to

substlgjtejmohkaitgnmlg catdifl of Srepilieniatipgs0Piobriis (B Chithot be used to substitute
rinmeth Iace‘t9 cid, tertiary butylacetic acid,
2 Pheeré §FPP- SUF éﬁtaod ‘gridnpessils enmbnationsiof sehstitnent-group
pairs 4¥ SHtSheépapht h0| c acid, salicylic acid, stearic acid,
muconi ¢ acid, and the I|i ke [ 0138] Phar maceutical |y
[01352?1'\19?{09{“ tdg%!r%%d ﬁ%%glelfgll ﬂ{%ﬂéﬁé&akr?ye {:11 en?h eir chﬁlaucagstructure or

their chbfe! namqol Wen t}ta:)chamﬂm éﬁmdtlﬁe aﬁ& tig. cheﬁhﬁba&hdfrﬂé todTRétathe
h q an alkallnee%\éﬂ metal ion or an alumnumlon)
chemigy! strytiites h dPEE Rt TE ofribe KGR O Haswepidicprodrug.

et hanol am ne, di et hanol am ne, tri et hanol am ne,

[0136%@%@9&)@5}3@ praure s ﬂ%ﬁr]Oﬁé substipienisdtha @rodrugs described herein

e TSRO0, S0 L0 ] G e s

(“phaﬂﬁwemmﬁllympaibmwe’ )i sults beitdbly for Obteriddry el afce Such salts may
sol vat es &Qd N oxi des, _.as are well-known in the art.
be derfyg( drogn 49 P hasey, §/1S|WF& kaavayin the #ér wi se, t he

expression_ " prodr u% is intended to enconpass such
[0137 by eng enphpdiragndsthe § tv@t@@mmuwmllym@sptdé@sals@mefalh

phanngﬁegﬁg%dgr éslcggllﬁ%}%l? sSbl Clrd ﬂq%’se ?alf{s tﬁ‘a& ?e&ai%tsut)st glphoglg PF gl’ore Oof the

noNno-
desiredpharmaacldgidil dckit/hies Hf thelpatent caIALOUNd rﬂtﬂd dﬂnclﬁdrk yhigdbldor
sal t.s, no- ma%ﬂesn um sal.ts, mono-cal ciumsalts and
adminisieafion tonauang s Pharmageuiioglly aesgatable saliingbie acidaddiopn waies

forme® mrlﬂagaﬂeﬁ&ag Bfegr QﬁE ks, i %ﬁa acd® éuﬂ!a@é @‘&%ﬂﬁﬁg

t her ef or, may be s nt esl ze a varil e
phanndceﬂﬁleatlé/mccsgmblh etidaddition esltsuacluge byrwar i mhmple and not

ST Y IR T N
sulfuridWcidoRige 58 "ﬁl’x'o%ﬁbnc %fdh Qgpthk MRE. @?g/anﬁeadi%ﬁtﬁlﬁle Yor4Sffling

and/ or adapt ‘ed to synt hesi ze active

pharmgeeutiaalbi areentable n@d@dm@n nelts ioelndd é>yfvmymf elxnmpleﬁnd not
limitati c?n %(lgétlclyigid ?rit?uoréace? ¢ amd proplgﬁglc acfa flexanow acid,

cyclopentanepropionic acid, glycolic acid, oxalic acid, pyruvic acid, lactic acid, malonic acid,

succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, palmitic acid,
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Serial No. 10/355,543 filed January 31, 2003
(US2004/ 0029902A1), international application Serial
wOla006RTIY4S03/ 03022 fil ed January 31, 2003 ( WOPCT/US2006/001945
03/063794), U.S. application Serial No. 10/631, 029
filed July 29, 2003 ( ), international application
Serial No. PCT/US03/24087 (W2004/014382), U.S.
benzo&pamlid Ga(mk}qﬂro'i@btr&b Dioenzoid £G3, c2Bnfic hed, rﬂaﬂ@eha @cid 2kylsulfonic

s LR S e S50 s R e
hydroﬁ’gﬂéﬂ%ﬁfbﬁ{%%@%ﬁ; ). slglsu1fgigle £ a8id8 ¢4 95 BEBIn QLML Ghiqar e

I'ncor por at her el rence. T hese active
4- cthZbenpgnesmi“fQillmwd é&maphtha&ﬁnpﬂufws: arath deelugsestiliasic acid,

camplRsSilint g‘ﬁ&ﬁ*ﬁr% iR R Lot en DR EbRHR acid

gluco]ﬂé’b&%ﬁ@@dl& Hp:%&pl timetB§lac¥i dmca%eraafgfrm%ﬁﬁeh@ acid,
|nterned|ate there are provided in the Exa

laurylsulfetioeeid, /ghlwoafc acite gbltmr@dlmdg bydresyrapbbgicasich ﬁ@ilqyﬁy agid,
S heS| zed ti.ne adaptation of this nethod.
steari %“i‘ir mcaCl Cﬂﬁelskome enbodi ments of prodrugs

orssL5 G SRR e b e o

preserd ,114 t}fé}ﬁakéﬂt e hRpsindnd B@he(r Ireﬁaoed b ATRAHINES (A6 SIkAIY nde®ul ion, an
structural formulae (1) and/or él a) in which each RP

alkalipeseagihgnesglday or ¢4 elbmarim fane ky eeordinaigs Kethanerganigbase (@8-

ethancﬁm{ﬂ%:n%r gfé '&E& 1¥11nea eﬂx 8%}1 e%wé\f:gl%th:ﬁo%uca%l n%n%?&ﬁﬁgln} Plyerldme

ec rophi
dlmetbydmhhesdﬁt}@tamlhd: &td){pe is illustrated in Schenre (1),
bel ow. 51 WD 2006/ 078846 PCT/ US2006/ 001945 Z= Z= Z

[0 139%“1?:% pfogr&gs\deécﬁbea hérefd, adwhll abtiN daWNHRrRf, dy al8d be inth&Fform of
hydrates, solvates and N-oxides, as are well-known in the art. Unless specifically indicated
otherwise, the expression “prodrug” is intended to encompass such salts, hydrates, solvates
and/or N-oxides. Specific exemplary salts include, but are not limited to, mono- and di-
sodium salts, mono- and di-potassium salts, mono- and di-lithium salts, mono- and di-

alkylamino salts, mono-magnesium salts, mono-calcium salts and ammonium salts.

6.3  Methods of Synthesis

[0140] The prodrugs described herein, as well as intermediates therefor, may be synthesized
via a variety of different synthetic routes using commercially available starting materials
and/or starting materials prepared by conventional synthetic methods. Suitable exemplary
methods that may be routinely used and/or adapted to synthesize active 2,4-
pyrimidinediamine compounds can be found in U.S. Patent No. 5,958,935, U.S. application
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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10

ZalZzZZzZ4, Z--< CLz 2aZ=v NNtIJ-N }\ /zZ=1}~ZS
Q mrn ~" "n~. mmNZZ= dZ~-z={ [/zZ2/Z UU Z=
wa@2006M7886V / Nat NNey _ 0O ~ Z4- -(/ BCT/US2006/001945
~ON(if d noO" 2°. x. mmK O=~2Z= Z Z= NNN
0o >4 Z= x WD 2006/ 078846 PCT/ US2006/ 001945 [0142] In
Schene (1), Y1, z1, Z2, R2, R5, R17, R18, R19 and R20

( are as defthadidclbamesof wiith awl incdrpomatedeefdi) bprefé¢rene. Tidse

. defi [ ra. According to
active?géﬂgﬁmﬁ@edﬁ%ﬂgg Eéﬁgguﬂdrs] C%E.Ip Be ltlseeéta’s sfaﬂpngamateﬁaﬁs to synthesize the
prodrugs. Specific examples describing the synthesis of phosphate prodrug Compound 4, as
well as a synthetic intermediate therefor, are provided in the Examples section. All of the

prodrugs described herein may be synthesized by routine adaptation of this method.

[0141] For example, some embodiments of prodrugs according to structural formula (I)
and/or (Ia) can be prepared by reacting the corresponding active 2,4-pyrimidinediamine (i.e.,
compounds according to structural formulae (I) and/or (Ia) in which each RP is hydrogen)
with an aldehyde or a ketone to give an a-hydroxymethyl amine, which can then be reacted
with an electrophile to yield a prodrug. An exemplary synthesis of this type is illustrated in

Scheme (I), below:
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active 2,4-pyrimdinediamne 10 is reacted with ketone

12 to yield a mxture of four products: unreacted
webtenstorssge mat erial 10 (not illustrated) and cORPDWSE®G6/001945

l4a, 14b and 14c. 5 At this stage, the products can be

i sol ated from one another using standard

chromat ographi ¢ techni ques. Reaction with

el ectropholic R3 yields prodrugs 15a, 15b and 15c.

[0143] As illustrated above, a-hygroxynethyl anm nes

14a, 14Q{Zzénd 1l4c can be converted #=nto a variety of

dlffelrg_< types of prodrugs 15a z‘ﬁSb and 15c. For

/

exanpl, a- hydr oxynet hyl am s Ean be reacted

Wi th dh ahol in the presencerzonJaé trong acid 10
cat al & 6r & carbon- bear | ng reger &g., CHBr), to

yield f‘ﬁéz correspondi ng et her d9ﬁ<vat ives (e.g.,
corrpou)gld,a,ln which R3is R f, V\BI—K%IRf is as

previ Bagly defi ned). [0144] Reic ¢ Y

a- hydr oxynet hyl am nes 14a, 14b and 14c with a
carboxyl4ic acid in the presence of a strong acid
catal yst, or. a carboxylic acid anhydrjde or a
carboxyl“iz_éoam d halide (e.g. with aé appropriate acid
scavengse( )z ¥i el ds the“correspongg‘é@t er derivatives
(e.g. S\:;{ conpounds i whi ch R3§d< C(ORf, where Rf
i s asqfetined above). 0[01451 Regacti on of

a- hydrpx(ymsthyl ami nese14a, 14b Bnd14c with a

hal of te ester (e-g., — d - C(F) ! ) 2yi el ds the
corregpondi ng car bonate deri vaty'v (e.g., conpounds
in wiithsR3 is -C(O ORf, V\,here)Rfils as preV|oust
defi neﬁ)cr [0146] Reaction of aZRydFoxymet hyl ani nes
14a, 14b and 14c with a hal of ormani de (e.g., 20
Ad-C(ONCH3)2) yields the correspondi ng carbamate or

Sur et han&_derivatives (e.g., conpounds in which R3 is
8- C(O)NB:I(ﬁ where Rf is as previougtfy defined). [0147]
BAs w Iy Me recognized by skilled artisans, other
Ohydr Zplrot ecting groups coul 4l so be used,

i ncl udjxQ, fq; exanpl e, the vaﬁy_ﬁg di fferent hydroxyl
pr ot et tlﬁgggnoups described i n¥/ Green & Wits,
"Protgctiy€ Groups in Organic Cﬁﬁﬁlgiry, " 2d Edition,
John~W—Ke % Sons, 25 New YorK) gpL&10-142, the

di scl%surfe of which is i ncor po¥pted “her ei n by
reference. [0148] Alternatively, prodrugs according to
structural formulae (1) and (la) can be synthesized
by nuclteophilic substitution of the correspondi ng
phosphate esters. An exanple of this synthetic route
is i yustrated in Scheme (11), below 53 WO

2008 £ 078846 PCT/ US2006/ 001945 Z= Z /z o-a- z-~ 0O

j VNN N

Z
72
10
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[0142] In Scheme (D), Y, Z!, Z%, R%, R, RY, R™, R"? and R” are as defined for structural
formula (I) or (Ia). R® and RY are as defined in the text, supra. According to Scheme (I),
active 2,4-pyrimidinediamine 10 is reacted with ketone 12 to yield a mixture of four
products: unreacted starting material 10 (not illustrated) and compounds 14a, 14b and 14e¢.
At this stage, the products can be isolated from one another using standard chromatographic

techniques. Reaction with electropholic R? yields prodrugs 15a, 15b and 15¢.

[0143] As illustrated above, a-hydroxymethylamines 14a, 14b and 14¢ can be converted into
a variety of different types of prodrugs 15a, 15b and 15¢. For example, the
a~hydroxymethylamines can be reacted with an alcohol in the presence of a strong acid
catalyst, or a carbon-bearing halide (e.g., CH3Br), to yield the corresponding ether derivatives

(e.g., compounds in which R? is RY, where R is as previously defined).
p

[0144] Reacting a-hydroxymethylamines 14a, 14b and 14¢ with a carboxylic acid in the
presence of a strong acid catalyst or a carboxylic acid anhydride or a carboxylic acid halide
(e.g. with an appropriate acid scavenger) yields the corresponding ester derivatives (e.g.,

compounds in which R? is -C(O)Rf, where RY is as defined above).

[0145] Reaction of a-hydroxymethylamines 14a, 14b and 14¢ with a haloformate ester (e.g.,
C1-C(O)OCHj3) yields the corresponding carbonate derivatives (e.g., compounds in which R
is -C(O)OR', where R¥ is as previously defined).

[0146] Reaction of a-hydroxymethylamines 14a, 14b and 14c with a haloformamide (e.g.,
C1-C(O)N(CHa),) vields 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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WO 20eki4852006/ 001945 [0149] Accordi ng to SchepeTfuskoos/001945

—

Scheme 1

active 2,4-pyrimdinediamne 10 is reacted with
di-tert- butyl chloronethyl phosphate 13 in the
presence of cesium carbonate to yield a m xture of
four products: unreacted starting material 10 (not
illustrat ed) and phosphate esters 17a, 17b and 17c,
whi ch are Cthemsel v prodrugs as described herein.
Wen R2 |_< tfi met hoxyphenyl phosphate ester
1l7a is t 9 roduct. Reaction of this phosphate
ester 1 _ffﬁ -AH (where Ais 0, S, or NR50),

yi el ds p°f/mgzr ug °18\ The mi nor phosphate esters 17b and
17c can e fsi ng | arly reacted to yield the

corr espoydi prodrugs. [0150] Di-tert-butyl

chl oroms {gphospha e 13 can be prepared from

di -tert &5t ¥ phosphate as illustrated in Schene
(11r), below 10 Scheme yI111) 0 0 11 d | a)
KHCCB/KI\/hO4/H20 Na O HP -OHOP-OC=P- 1 ~ ~O\\
O b) H+ n-Bu4N (¢at.) \/O CHCI2: H20 /~I 13 7
50- 70% 9 qtfa DPl“t j [ 0151] According to Schene
(rrnry, d|z=t<ert-cb yI phosphate 9 is obtained fromthe
correspondiAg di-terti-butyl phosphite 7 as descri bed
in Krise.etyual., 1990, J. Med. Chem  42:3793-3794.
Reaction_pg& phasphatg 9 with chl oronet hyl

chl orosulNfate 1% (avdilable from 15 Synergetica, Inc.,
Sicklervidlex NJ 08081) as described in Mantyla et

al ., 20@2f%et. Lett. 43:3793-3794 yields

di-tert °butny°f chl or-efret hyl phosphate 13, which can be
used in Schenme (11), above, crude w thout
purification. [0152] Although the Schemes illustrated
above depi @t the synt hesi s ﬁf prodrugs®that include a
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singl e progroup, prodrugs having a plurality of

progroups coul d be obtained by adjusting the 20
wounodsarssat equi val ents of reagent 12 or 13 use®CT[U8118D01945

As another alternative to Scheme (1),

hydr oxynet hyl ami ne 14a can be prepared in a two-step

process by first reacting active 2,4-pyrim di nedi am ne
[0149] Yocouditg @ Ssheme () eftévedl.4-petimidipeshtming, 1058 eactgd withgh-ert-

anpl hl or.g-i nmet han - C [ :
buty oEFER rab R L AR ERG S Sbborf s a it of
four prodebtR xitrédced sprtifiematerianl Wrohillhssitedandrphxsphateossters 17a, 17b
reacted 25 with varjous nucl eophilijc \&(ﬁa}% at s igch as
and 17¢| whigh aredherasplvre Hrosirugs asresraibed hsske Whe Eema €~ 55
' A | ORMA&HoA1E Hi@Phosphate est
e e A A R RcR B el Bhosplpt aser
17a wittoRSWE fvesre A is BeSporddR Yy yieldesodiigd®. Nweaninor plmsphate esters
exanpl e, i.n.Bansal et al 1981, J. .Phar Sci .
17h and 418 parg beysimslany peiisdia Jield G caespopdag broflugsy - o6
70(8):855-857, the disclosures of whi c% are..
[0150]; Iicistigatgobiprpraetdyhpliogphaie [ 3 pankegprernrpd figmydiApyt-butyl phosphate
. i &-foute that can be used to
aSﬂhﬁ%éﬁ?ﬁég?%%&%gh2§%%§Yary phosphate prodrug 16
according to structural (la) is illustrated in
Scherme (1V), bel ow. Thisscfh%lwhgd may be routinely
adapted to synthesize the full range of phosphate
prodrugs described herein. 56 WD 2008/ 078846
PCT/ US2006/ 001945 72 Z > O Or L-97 3% NN ~~zS r

O w+ON NI 20-n-025 0/\ Z 220 22 o
& KHCO4/KMnO,,/H,0 i NaHCO ?
HP—Q 2) KHCO/KMNO/MO Ho—p-q : . 0=P-Q
o >§ b) H* o X 1-Bu,NHSO, (cat.) >r0 >T
:>T/ CH,Cl:H,0 "
7 50-70% ° .
quantitative

[0151] According to Scheme (I1I), di-ter#-butyl phosphate 9 is obtained from the
corresponding di-fert-butyl phosphite 7 as described in Krise et al., 1990, J. Med. Chem.
42:3793-3794. Reaction of phosphate 9 with chloromethyl chlorosulfate 11 (available from
Synergetica, Inc., Sicklerville, NJ 08081) as described in Mantyla et al., 2002, Tet. Lett.
43:3793-3794 yields di-fert-butyl chloromethyl phosphate 13, which can be used in Scheme

(I), 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 (I), 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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c~l O Oa-o Nz--/ 11 Z2cr ~2 Ix zZr ZZS N N

o zS K WD 2006/ 078846 PCT/ US2006/ 001945 [01551 In

.Sch%ne (v, vy, z, Z2, R2, R5, Rl7, R8, R 9 and R20
conditions Torcaypnng e reastions ofithisiyre thatfesn be lused tio)synthegizabhe prodrugs

; N oY € 4- L g disnedianm n
descn?%cﬁii?ésrgﬂrnég)é %g%ﬁsl\%e%{%%%%{%eé?l??@gyy{ . %hamp.)gm. %E’é)'?;%g BTNT Bansal
et al., d A8 hrioRkdrhy Sph 38885 2813 thadistlespeLsomteh & i6@shotaled herein by

carbonate to yield a
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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wokoos®@78360 1 N O '"Zr ZZ\ /Z Z 1X Z2 N RCTZS206/001945
Y 1Y 1Y WO 2006/ 078846 PCT/ US2006/ 001945 [0157]
According to Schene (V), the reaction of active
2,4-pyrimdinedi am ne 1Q again ieldsam'xture of
[01551 JIuSchdeM), §, zh nzé,ak%,@d lperlk‘r%i R’ med R&hames d€firfeddbr structural

PITIEE IR A S RE LE To

with cﬁrtmlbaajyl b}ﬂéltdni%fﬂh}(lﬁlﬁ% L4te 1550 b@@eﬁ&cdflc@ﬁu&&%rb%ﬁht%a@bfeld a
condi tions), dissol ved in a mxture of

mixture of four products unreacted starting material 10 (not illustrated) and compounds 17a,
17b and 17c. 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 alternative method of obtaining phosphate prodrug 16 is illustrated in Scheme (V);

below.
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5 acetic acid and water (4:1 AcOH H20) and heated to
65C for approximately 3 hr to yield phosphate prodrug
weaomn7sdae nmaj or product. [0158] Al though Scheres/uSkodyp/001945
and (V) illustrate the synthesis of a phosphate
prodrug in which the phosphate progroup is
-CH2-O-P(O)(OH) 2, skilled artisans will appreciate
that phosphate prodrugs including other phosphate
progroups ctul d be readily obtained according 10 to

t he same netfods ugi ng the appropriate reagent 13.
Phosphate\ er prodruygs, phosphite prodrugs and
phosphlta _g?@p?odr gs can al so be synthesized via
routine gda tatl off the met hods using the

appropri ate jphosphat e |ester, phosphite and phosphite
ester haly 13. Exenpl ary nethods for synthesizing
cyclic phﬁsfgate estenn prodrugs, which can be used as
prodr ugs “ianztthe varioys met hods described herein, or
converted into phosphate 15 prodrugs, are illustrated
in FIG 3. Nbreoggg lEe Schenes (1) and (111)

depi ct corrpoundO bei ng the desired product,
prodrugs ha% ng pRogr oups at other positions within
the prodrasg nole I coul d be readily obtained by

i sol ating} $or exanple m nor product 17a or 17b
and/ or by/adiusting the nunmber of equival ents of
reagent 13—sed.s [0159] Referring to FIG 3, diols 21

are conveitgd to the orrespondi ng cyclic phosphates
23 20 u:ﬁig%il terature procedures as depicted. Cyclic
phosphat 8 are conyerted to the corresponding
chloronethyk phosph e esters 25 in any of the three
ways depict®ed. Conmpound 1 is converted to cyclic
hosphate ester derivatives 27, 29, and 31, via
ddi tion of“25 under conditions as prevt;§§ly

QJ

qdescrlbed - the synthesi s Zof conpounds a-c. Cyclic
hosphate er derllatlvesq27 29, and are
Sonvert ed , .t he cor Bespondizng phosphat\ £

Rerivati Ve V|a tpeatnent ugdef acidic ®onditions as

descri bed{f 6r tKe yht hesi-s—of—conpound:/ 16, & wa
hydr ogenatT ﬁij for exanpl e, paIIadF&qLQaTﬁlyst
[0160] SkiKed artisans will recognize E@Qf i P sone

i nst ance&% % Ke active 2, 4- pyr|n1d|nedm%g&ﬁe compounds
used as starting materials may include functiona
groups that require protection during synthesis. The

exact identiity of any protecting group(s) used will 30
depend on the identity of the functional group being
protecte h aﬂd will be apparent to these of skill in

t hg AnitR |ﬂ§gce for selecting appropriate protecting
groupéf s |[wef""as 60 WD 2006/ 078846

PCT/ US2006/{001945 synthetic strategies for their
attachnent and renoval, may be found, for exanple, in
G eene & Wits, Protective Goups in Oganic
Synthesis, Bd Edition, John Wley & Sons, Inc., New
York (1999 and the references cited therein
(hereinaff\ey "G eene & Wits"). 6.4 Inhibition of Fc
Recept or ¢S | Cascades
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5 [0161] Many of the prodrugs described herein, and in
particul ar the prodrugs according to structural
woaommresas (1) and (la), netabolize to active PCT/US2006/001945
2, 4-pyrimdi nedi am ne conmpounds that inhibit Fe
receptor SI gnal i ng cascades that |ead to, anong ot her
ranulatlon of cells. As a specific

{0157] ésﬁ ré% tOt h%rée 8¥1 theereadippu etave erlmlqhﬁ%dlwemlﬂ again
al

vields EAEEL TR FproL RS ulasRaRSHnk BRLUAEHR 10 ot iptrated) major

producetizi axdphinby pnmdsd:ts 17 asdh Bi7 o rMbjas pmldubt Jaldas be B@llduedmat

hil cells play.a r al
orystal iR G e pranles USH BEFQTaoIe g CReptvedia fhixture of
acetic ®id ﬁ{dgw&exf ‘lnAEG)H T AdtHagRd 1pPT i%i‘%%'ilﬁaaﬁilﬂr She®weld
whi may be, anmong ot her things, poll'éen or parasites,
phOSphatelmv@@alépéﬁlefmaion pedugit i bodi es are synthesi zed by
B-cells activated by IL-4 (or 1L-13) and ot her
[0158] Hdt®eply8clentes (BW)i andH{ VD) dlustykie thd sysshesised iafphos;matm Hrodiyg in

e R A L OSSR e 50
phosphﬁ&%?édlﬁg#ﬁ@uhﬁésotﬁér%h%ﬂﬁ& prbgré 8k @l B@&a&%&ﬁt@ﬁ@@ﬁ&brdmg

ansduction pathway is activated, which |eads
to the Stamed@ftjh@s dy asingriho apprperiatetdageradd. Pb@spélétqwém prqslhms e
phosphatg %{r&%ugslsyﬂg%%& %1‘[% eest%r groo{‘ug g:%rg 5‘1‘55"{)8 synﬂ%erslz’g? Yial routl

adaptat@dw(ﬁf&liein,etﬂod@uﬂng’fﬂﬂl a@pﬂfp&a&lphbsyﬁﬁtd @tﬂf quobﬁﬁ&San(i@hlsphlte
21 pl at el et-activating factor_ (PAF) _ and
ester hw@g %gE%i‘ﬁH]Plﬁ’éy r(l%t hgds fOPaﬁgesmg eycie phesphafe esipr predpies, which

I

prodrugy, atehéssrateldn i Cr 3. Mommmswmmﬂthemesb@mp}ﬂll) dcantts;ompound

acco o t.he ear| n | at e st age_ responses
16 as bE g R S50 BYRB GBS es T PSRRI IR gt witin the
prodrugi %P&h[e%ﬁlcﬁbéex@ﬁcﬁlﬁ Mkined E@Qoiaﬁn@ foHStRl € Fhinor product 17a or
| ammatory state. [0162 he nol ecul ar events in the

17b an%FbRIadJ@stgrgathe nmhgmfmumlepstdfmenm useéad to
rel ease of 25 preforned nediators via degranul ati on
[0159] dederriep eaBES. dn dioty 2 by tchewired 0f thetdoarspondimgegtlic phosphates 23
nedj ators are wel | -kno The FccRl_|s a
wsing |Gl PE T ARG CoPEEtn I iE BBLEE B 38 FORREedsp il ng
corres;ﬁ)lnﬂfﬁ% cﬁHﬁé&ﬁéthyl Iﬁlo%%a?e SHRYDE 1 2B theVr EAHTR RpRWal TS

(gamma honodi mer).” Cross- |inking of FcyRl -bound | gE
Compdwpd thik tonwattedito CL’YIChd phespagfesstsr ddarivetivesi 27g 29 fand 3dxairptidition of

ec ific all tibodi e
25 undp PopdBRAE i iiefead FRERe Qo IR st shm g g Fooe. Cyeli
phosphafd dswea de@vhtiobs 2 NIt 3 E st @@ vidias ehd-dttrespotling phosphate
phosphoryl at es |nnunoreceptor tyr05|ne based 61 WO

1
derivatpg g1e0rRgaet potprIsEio ePr1od 3s dasstibehior ke sywthiesis of compound

16, or %ﬂ?ﬁ@%m&goh N€in| niloil @)‘Ea% lyl p%ﬁa&?.ﬁlacfa?a%t gamma subuni ts,

ditional Lyn to

o160] kel “%“Ea%cggwé% ﬁ’%ﬁf Rl 3Guhdendis RS wni ch

pyrimidihediaginevdiduiids is8l bastading nA¢NIBb R edéhdle functional groups that
phosphorXI ation, phosgﬁor yl'ate ot her conponents of the
requirqapteaien duingrsyathesine Thy Rxagt Waniity ob anyygrotestig group(s) used will

depencﬂ%%?ﬂﬂf? de%i%ﬁ%egﬁﬂg%nal'&ogﬁm% préa‘gctéd/ %ng gvllli)lﬁ

es pat
these of skill in the art. Guldance for selecting appropriate protecting groups, as well as
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that lead to protein kinase C activation and Ca2+
nobi |l i zati on, both of which are required for

wdegreansgd4at i on. FcsR1 cross-1inking al so acti vRtEaSk(we/001945
three nmajor classes of mtogen activated protein -
(MAP) kinases, i.e. ERK1/2, JNK1/2, and p38.

sy UL 90 B LRGP b R AN i Grne

&W sz@wesc; B FESyarREe, 3dlditibn GohR Wins! &
. pi d rredlrg?%f |@é’§€0trl etne 4 (L'IZ(.lAI)1 0[ 0161%? Tﬁgﬁsﬁglgl%INew

York (1sﬂ9g)md the referspesd sitpd theedin Eieaginatier Shiggeac oML dmon
elenents with the FceRl signaling cascade.
I mportantly, |like FceRl, the FcyRl includes a gamma
@ehodilniibitianhefiFd Reqehtm¥ignaliGaseadesnd recruits Syk,
and |i ke FceRl, activation of the FceRl signaling

[0161] Menyaddhd pradsigs descaherhigereinhard intparigs|ar degrradmiga t¢cording to

structur%gorwﬁl&d) ﬁ?%grn?eé%l?ﬂ?llgfz hgcglsle?hégpgéqi%@réemaa hn%ngompounds that

inhibit Be fecBtot SiballRedh st eehatlesP@URESNd HiGikiiflerhes MtorAuRIBRYS cells.
[im ?%tg tﬁg FgaRI and FcyRI | i [Og164] I ngV| tro -and

As a speeific gkamplasibespactve earhpasingly rnheluhtﬁlp FréRlpndfos FsyR1 sipna)

rti n n
coscad 108 B0 oo G 5 A Pl
and/or BOBH5 3 Boit mdstbaﬂ basophad J:ells'ilﬁl@fz? a (cbi20 641£ 02020t Ahjiuced
i nter datl onal Ea b ation Serial No. 20 PCT/ US03/03022

disordeys, el 3% Joarre&;(a@lf glcmt@g}m@@g’fhgkg) Ungngxposure allergens,
which ﬁ@f{bé Q)th%? ﬁhﬁ‘% E@ll? g{a%ilteso aﬁerg ﬂ-ﬁ%ci]ﬁél Y EZ23tibsd03are

|nte nat i on lon Seri
SYnthemeU%BMMBVatéd/\b)’Z UO4/ (61HA.382) and UtiRr negepdnigetto switch to IgE

class sTERs BEPOYSIGHIN. ARcreiolFGERAP U EEagon] Bdbr bishadiri
FceRI. '@ponﬂg[élhjégp% fihOFER1 g&nﬁQﬁﬁ?ke@@ss@kaE& b¥d 8 18F receptor

particul af prodrug to netaboliZe to an active
signal tPanddypyion pathwag di amivaed, whicjp dnadsitqﬂa@;eanuidmen@émero&ﬁs and

di.t f
conseaift lease Aad Bhydess S BorGhengiaberdeter Mashisng BStetiine
proteasgp((;?) Stkrjpt28%nd Qﬂﬁﬁflseﬁf’npﬂf 1%\4&19%6?4 éﬁcﬁ'a§ Téﬂlﬁ@@fénest @eg LTC4)

rugs describ herein, such as the prodrugs
plateleta@él@at@ngfgcm(&%ﬁ)w@d prestadlandins| (., EGD2Ardd @lsedies of cytokmes

o R0 1153, B S B e et

and/or SR ShdsE ﬁfediafﬂi‘é Bk &st raﬁ&/%PBééf)Fﬁﬂ SR ac&gm@saﬁ? 8fQ%rly and
especi al Iy those Fc' receptors including

late staporesplinses induesdbyadlerdens, RodtRy dizastly dmkﬁt@movmsgm Eveapts that
lead to ?%ﬁﬁﬁggéinrglat ha %%fages. . anong ot her thi ngs, t he

el'ease a of chem cal nediators from

0162 e 5l e e PN st v S S BirelRee of

preforndith 8diktefsSyi@ e %I&idﬁ%@ rel@%e%@%? SRANARCS MherlchEaR A
activities, prodrugs of these active conpounds may be

mediators etk Well-knean.i €hey FofR1] in aieteratgtramenid reoepammtoexposed/of an IgE-
bindingcﬁgltla?g(l}b?lmtt,oa 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
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regul ate or inhibit Syk kinase, signaling cascades in
whi ch Syk ki nase plays a role, Fc receptor signaling
woaswadesss and t he bi ol ogi cal responses effect edThg2006/001945
such signaling cascades. For exanple, in one
enbodlnent the prodrugs may be used to inhibit Syk
I nase, elther in 10 vitro or in vivo, in virtual

acﬁvaﬂaﬁ Podiet (ITAMED andpe g&f@?ﬁallcsw@t%q%&a@marﬂwnﬁ%wla%lsa%%o the

recru1tﬂ\fl\ilﬁ %ﬁ El%dl’[(l&%g lﬁggté@tp ggg@b%ﬁ%ﬁ%ﬁ{: ]EIB ;Cta e eéh Bomodimer.

These mc@ml-aswmwmaseemmws amda&svatnd: by dm;a- bod inderenolsotilar
limted t

phosphpTEGH: HSPRTATE FHHSAEEEHHS ebOE Qaalayriish gf Qi inase,

LAT, aH@¥h@§ BliPRe @sgﬂnmmzctga%rﬁa) | Abtihied PLICR AR idtigtes pitBways
partl cular Tnhibit, cellular or biological

that leariés pmﬁ@e ¥ina¢ Ecrntion and €l sgznbx_hsatu@p et wvlgqhgena required for
u ar or bi ol

degran?lé‘g%rb %gélgi ?ﬁ)&? g@?}g %@9 a%%}veatesﬁg? hr?erfpfgga ges ogmltogen activated

protelngﬁ/ﬁﬂ’)rléﬁé%éé/ i lQUE§K1/2C K Y22 hn @FHE SASati6 R bf tHedd pathways is
egr anul ation, spreading, cell mgration, cell

importag g ﬁxgatammyptlphdg@glyzttm o preipflekimtors yredfases.sualngs TNF-o. and
rel eas ation a t+ flux. Inportantly,
IL-6, afWSﬁﬁFaﬁrllPé‘inﬁg’;% Oﬁi “{1}93&“{?@%(&% it Syk Ki nase in vivo
t her.apeuti c approach tovva ds the treat

as or
[0163] &w@m Handmegpiads BOCHERIAP share &P PR EPTHOB] egne%wsb the
FceRI §1gn£fﬁ% cas %i Insgyd&ahﬂ? 338 Rekd, \ﬂllé P’cth‘%‘lﬁde@‘atg'aﬂl%a homodimer

es o ki nase medi ated di seases that may be
that is phcephcsmﬂatﬂd qmdevcarnﬂtse%jyhgvanm likhEcqRlpahtivggoraefghe Fodd signaling

di scussed in det | ow. 67 n t.her
cascadg | imaon pREF Biien OB iR pice A s e
gamme{ l'ﬂﬂh&hfnef Red khidhess PE)E dgu%ltékﬂ@ﬂf tHRGCcEAS T AGREinAdBEPhmine

FcyRl - and/ or FCyRI - ated degranul ation as a

compotlmtsrla@ed@, byt atp poblaied wHeds! ande’cyREAL nent  or
prevention of diseases characterized by, caused 25 by
[0164] dnobiror arals@diulaaaﬂdywmthbhe Her ¢oalﬁeasg the actimitytod gipsrtshilar 2,4-

cal nedi at uch Ee . or Si
pyrimidiienanale GRRIBT At e i &l 5 PR ShaRedoR oA o
10/3556\31@ NS IRIRE 102609 qméz@ou/@ozmmo riﬁfeynaﬁeﬂatl%pﬁcagbn erial No.
humans. Di séases that are characteri zed , Ccaused g]y

PCT/US03438%% fileddanuayy 8h 2002 hWi03/86 51946V §a@m3 icafyan Fraied

10/63 10(?‘23391%% Zlgy W‘@t %db?” andl t hat g rlrrgtg%lﬂgofal ggﬁlc%ﬁoﬁ g%ﬂl% or

PCT/U@O@IMD@? N ®2004/01 43803, a5 oappliditaipySeptal BO. mxa@ﬂ]%faﬁlhd duly 30,
gersen5| tivity or allergic reactions, aller
2004(‘@%

005/0234049) rred ingsapaiioael applieaiion SeripbNgi RCTAY SgﬁOP‘i‘/§4716
atopi c asthma, atopic dermatitis and food allergies),
(——hjvv—gra'd)z scarring (e.g. of scl eroderma, increased
fi.0 LS, oK I I
otesf B8 o Sl BBl B 8RR B e R L AR Mo

compokthd {ihife? AROIRAI donditspe DiMese dindeaonBrmdedipgn iisad aid/or in vivo
injury and post nyocardial infarction), diseases
assaysgasqueviagsbidesgribed-t i ssue destruction (e.g., of COPD,
cardi obronchitis and post myocardial i nf ar ction),
di seases associated with tissue inflamation (e.g.
i¢-5i t abses apdvfermpesifdonsne, spastic colon and
i nfl ammat ory bowel disease), inflammtion and
[01 66]s«ﬁaplrewi®gsly5¥ 5[003_868] thﬂemémgsglemﬂbéé hpgine setoasribe pragrugs

accord?rfgtrté\é (I:tgpal 9OI‘IIHII1 d?Ia?%e%e?oo 29 \evrﬂerlx gdtgﬁlgslté%c? 9) animals and
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t he sane pat hway used by inmune receptors, with an
I mrunor eceptor tyronsine kinase notif on the FcR Yy
wohensiongg4a pi votal role (Watson & G bbons, 1998CT/US2006/001945
| mmunol . Today 19:260-264), and also that FcRy plays
a pivotal role in the generation of neointimal
hyperplasia followng balloon injury in mce, nost
humans ikl %ptwh canpduncle kHaa gpdubit F\cdtecep‘toﬁﬂgmalmglcanadés especially those Fc

receptgp mc?lg E a%%%# Ii%(e: lt@gcbrga%%{l@li%%ﬁ apf §K Q«I{ 1gneaii1ng cascades,
that 1eaa @@I H@%g oBRS Bih dé%eglel'iﬁéﬁéerhn&%g sAHBIDET c%&%‘}l:al ﬁleaia’fur@frsm
aenlnduce pate et activation and to treat
cells, gﬂ@v ert degiangtasion ongborpratessesn Ashalsyr disengsaskl thw&c@mtpmpounds
el et

are B B0 KRS IR RY AL ARist Blen R E actild BRdoues of

these 488 mlpburdddhdyl sk id Hearisty bAdh mrs 6AAS AL ¥8Sdntexts to
above, cellular and animal enpirical data 15 confirm

regulaieyegt inhibe Sadiinase. Blgnaliye P%P@d%é@wélrﬁhn%/kd%ﬂf’éé ks a role, Fe
recept??%ggélgig%akd%gg %%gﬁ?)ll 18@?:%1?55 0 (ga‘;f]‘i}ae g%ﬁé}g%éna%%g cascades.

For exﬁﬁ‘rphalm oﬂbemﬂﬁfmbﬁQﬂieWgs(Mﬁiﬁedédalﬁé Sﬁiﬁbl;t Stk Kinase, either in
I L catian 93 ri aI ﬁllo 10/ 903, Zg I(i | ed ,iJuI y 3?, 2004

vitro QR IBASRRHINGRY S Re FRRIaRsiE SRS finast| TResm e ALisgRq tsed to

regulal}@mgf?ﬁ{ah@lggéﬁ %Zé&s In @fﬁﬁh@yﬁcklﬁh%gﬁlélys f e81e! BEch Syk—deé)ce):ndent

treatnment or prevention of autol nmune”di seases,
signalytesins duption h@sceéftsuwsdeswwg nst lasécd:toaﬂ?@cF oaRE el FcyRILL, BCR
i seases odr f t h act i

ond i RGP R PR oberdae Fity LG rEEagg or in vivo
to regalaeh, afid HypHpti il inHibe, deliiias or Blﬁlo%wapfd@mtﬁ@s ehf&eRIS8Ssuch Syk-
that may be treated or prevented with such prodrugs
depeng@wéi%ai/t}ansriﬁ@m@dr@sqaﬁ%ﬁs eSugh sethdar o hiplogice) rﬁ@?oels%@@ude but are
not hrhﬁ%,cr{cy retsgi?cjit{)lglglﬁﬂgetzceglﬁgag a{i}ﬁ%{g ceq{uleﬂ* dlg g%?ﬁlglﬁ?ﬂggf% gﬁrg?dmg, cell

migra€ioglagH ngps g, phag@)&}ttgﬁm,myﬁakma @Int‘hesﬁlaﬁdh rel&nseli ceB aswration and
referred as. dis ses |nvoIV|ng t he

L are frequentl
Ca’ fﬁah ]P%Dbtt cprpflrugs may: 5élsad1t0 i ﬁéy Kinage #1810 Ffpe
therapelic Q%ﬂi‘&?&ﬁﬂ%hltd's Vel tﬁeyagg?ge gf&enﬁ&ftgﬁwﬁes%&ﬁé{éé &fther wholly

previ Type Itirvity reactions
or in mim by aISyj( kiresel h¢t1vﬁ1ryo MNdnAemiting|ezamples Hf Syk kinase mediated diseases

that "ﬁﬂ%g’i G O bl S R ARt BEEHs S gpare et below.
01675 3¢ acﬁ%&nﬁn@éﬁ@n@ Bt Frovipies Aty e i regntemaghiki g B

oplf QAR ARS8 SISl RS LA B
therarfeqii¢ amow/ 008K Bhe rmdit oTpmenmomqirhxeamsnhanavuenyed by, caused
ferr ed as .C

by ané@ﬁ%ﬁtséﬁgtrsqfl Q’H&‘p@ﬁ aez?ﬂse 8t SX; qsmé{f | ﬁ?{g rrhédiat%}/st c?tj sYlglll fic receptor

signalVPELSRIRS b daprAntlARAC SueNEIathestd|ay ke ministered to animals in
i mmunogl obul ins react with antigenic conponents of

veterln@Mcgn@KtStqr $slyemansr Dipaabesghatame Plipearterized hapeaaped hyser associated

it 28 pRSGRIR 0, O SOLBLE 0, 55 Oy Ry e

prevehi¢B OAgERS hétivel doyhpoaditih€lige, bR Ghayds exipleahe nBPlimitation, atopy or
limted, to autoi mune henolytic anem a,

anaphyjagtie hppATseESHIItE Of allexgic seagHantalensics (&g o plergicooripBCtivitis,
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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[0172] Type 111 hypersensitivity reactions, (also

referred to as toxic conplex, soluble conplex, or
wOonmsnessaenpl ex hypersensitivity reactions) reBaustiwenvioss

the deposition of soluble circulating

anti gen-i mmunogl obulin conpl exes in vessels or in

tissues, with acconpan 10 a u e Jinfl ry X
spasms; BRSNS T PEfusigTEingyry an 190%% TR }pr?r&w@wgg%%ﬁ yjociated
with {308 aldubAid Jp% & EFRIPIS ScaPdioRoREREY RICHst hyB&rkih] infarction),

reaction ses 1 nclude the Arthus reaction,
diseasashesonmted with tssub mﬁamnatmr(am wﬁahﬁ@b@welwsdremec spasfpueolon

tOSI ce t f gl omerul onephritis,
and inf RGOt BisgErh 1o Sﬁ%rr%lﬁl ngoi 3. (0173
[0168]C1¥qcp1y| sg}dl?gsgggfg gnSI t V‘Ibqtlj:ylvr ean%f te legéarygi% lggetnl 1>s/n$ %mted through
the sar%eg}l%qfé 4 ﬁﬁa@g@@%&g@g{bﬁ b atnxnﬁﬁﬁl%}éce R6RiRAYSRE motif

tiz ytés which resul fron1contact
on the Wthp]aymgeacpNotd ralet (Vgmson diétibbanyj 19%8glemangll €edayf19:260-264),
i ted a i nvol vi ng Type ctl ns are. .
and alQ R L e R AR e n K1 g aben phdeatiet TR gliSigfottowing
balloofiH) @y THHAS, ﬁio%?ﬁl&@)‘at@@tﬁ%@oﬂh@e@l-ﬂi’d&&d@@ﬁvﬁfontdf@la@él@t‘s’ énd
nonanap hylactlcb téigersensltlwty reacti ons
h¢

leukocytega¢ragment (Koais W Ctrn@lamro HuY-2o Fféﬂlﬁhgjhft EOQOIgS
descrﬂi@?ﬁ%‘é@ r%laas} b lbsgg go {rj!h]l{lf c;bgl o l)nglrlée éﬁ%@fet %ch vation glmo treat or

preven@ dis@isﬁi&ﬁ@@mﬁkb& eathes chiised berudhyplatekt actariba, &ﬂclaSS formghmple,
organ or single cell-type autoinmune di sorders

intima] hameaﬁ@%anddsﬁtems ﬁOilPrWtD@d’aﬁ%* arfRRIRY- ot o' s
thyroiditis, autoimune henolytic anem a, autoi nmune

[0169]alnradgition te ﬁ@tmymadsdlmsqﬁéhwu@seé aBoven eeH war and mainptgmeirical data

haI or S
coni I SRUARTYBL PR B0 0L A RGPl o
Serial N@hl(bmf& ITOZQ ﬁmiaﬁlty@m(wmaw s, G ayy aﬁfendlltﬁﬁﬂ&@phcation Serial

cirrhosis chronlc aggressj v

No. PEEROR ST (N ERDad D ISR T 51 Pl e rNg L/ 503,263 fled Tuly
0,204 RUSEAND 5 8l MiGRE B SOhAT B ctymsarn7c
( aut oi nMmuneredissansel@l forwi tméatmemlom quvbmmoramfeautmmmunmdiseaises, as

tQ: systemc Iu nato 1S , .
well ag,he AR YSS Y MBI %ﬁ%ﬂfga@@ H%h %S% Lﬁ@ s?fﬁ %? active
compd%ﬂhé/% Qsdthi 1 deLIRL &rpfasehhhgssucﬁmteﬁws Gnd/et ?ﬁﬁ’ﬁtbﬁs The types

polyarteritis nodosa, multiple sclerosis and " bullous
of autqiempie giscates 65t WAy 2006461 88 16VELT WERGOE! DOUoWs generally

5. 1t, W. reci ated by skilled ardisans
includf et impeives PG B B i af S ARGl aor cn
med1aﬂ:§l$éb%bﬁ‘§e&6 ihriufo S ©F BntSoLRP bPRlogéttRis ai®bi Sfoath®n ofiigin. Such

ich provides significant therapeutic benefit even

diseaspyare frsauantlyseipred o asrlisapriaryolving tha nosepalilacts §easope I,
Type fﬁa%/qd/ grts'l“}@g ?Hﬁlegé%ﬁ Leds (JeRy,of these synptons, as

y|n 'Sease states, result as a 5

R M R e
releasé ef ;Bﬂéhﬁ@coﬂ deca@HCﬁcﬁb@éuUﬁﬁh@éaoéch @s h3tamine, from mast and/or basophil

yrim di nedi am ne conpounds that are
cells followmg 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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potent inhibitors of such FcyR signaling in nonocytes
and other cells, the nethods find use in the
wonrewmtoTgsas and/ or prevention of nyriad adver sePEYNSL@®AEB01945
associated with the above-listed autoimune di seases. -
10 [0176] As a specific exanple, rheumatoid arthritis
ically.results in swelling, pain, _|oss of
0171 oo P mstirat reaciont (HRgErreflgh at Srtethisugolite t he
complRait-ddenicht 6PaIRGHRILE Rl ' d
. synoviﬁﬁ?that.is Qenselﬁggﬁ%ﬁﬁeﬁlgﬁ%ﬁﬁP%%%L%%§?g§nghe
Immugggiebylas reagkwish anégenihéanpdnents pp bl dryisareocelth ah ayeten or
' cones. i nt.ensel.y, cel l.ul ar. and_assunmes a form
hapted Mo, oREGA T ot o S OB e el e finsfng DGRt Pt arecericagnly
associdted vidth By INhfhee@nkifivitBGERRAAGEdel Bubdid nbl K5}EL S0 Qi%toimmune
pl.asma cells. This process, as well as a plethora o
hemolyHganawias Foiheilestosis fotabinand Sosdpaseireisdisgasehe f or mati on
of antigen-inmmunogl obulin conpl exes, eventually result
[0172] dypreBE Ryrersensitivity tenetionst @ipoireferred td dvetokinicomplex, soluble

resyl:-1i i.n deformty, . permanent | oss of functian
compE S b LB Ry B TEREThe 255, P Bt slu
circulathig dnéigeis@ein ool iR c@fnp?éii}?é 10FeRdeds BN 1isQARS, wiE ¥&hfipanying

or_all of these synptoms of RA. Thus, in the contex
acute yiflammatqry; geactipriridhesite of mavme icdmplsd depositiay Nbe-limiting

' f I scussed .nor enerally, .infra .

xR ol PR ol ARS8 AT il Wi

arthritisy sapgrosEkocnyaysieyniakpas egtiethatsis) ckhih 5pesbi @¥RErulonephritis,
i ieﬁir dl.ess 1tg)f whet her, the treatnent results 1n a

MUpIG LB HLY 4tk Pullogs Perepkingtidt he under|ying RA and/or a

017.#§duck}on in the amount of circulating rheumatoid
[0173) TgneohV ypresensitiyigy reagtiops éfragrenily aalledakllelge colf-mediated, delayed,

or tu ! . oped criterj.a defining. .
g ey A O Bt B D A B picn
result fyamawetet with hepAER2Ah ARG jit@iighexafPles 20 Uisehded 6 as
vol §%§ﬁ§§EVE§%%” requires 20% i nprovenent in the tender
mvoly I"EAF 1B HE corlBefrftermatatis,gaidallggrad relBotiompr ovenent

iag 3.of the following 5 paranmeters: patient's gl obal
[0174] 4 wiotamups dissascasassocigiod with by of the sbewmemanagialdctnt ' s

: : ., r of disabi]ity,, and | evel

bypers e ot 2 e R PR B PR bt EeonsS Shraine o
structuead famudlgat MoandS0 @n garfioffadthd HBhONELMEN be LiLIACRRS: FPevent

ACR70, respectively. Qher criteria includes Paulu"s
those a&‘%iﬁ{’fné‘}‘ﬁnsg’éﬁ%ﬁes fiaaayy sprreteprasipssinglorrspe oysingn aelptype

autoim®fiRe sordess Mﬁua%%ﬁé%ﬁﬂﬁuggd 'Rl Q!ttcglg) %8145fhlt1 ga(]l'l cﬁlnrrllur}le

some enbodi nents, erapeuti c benef {5%{
hemolgigf nemiian gutbmamuRAatraphic grstritzchf pedidioldedd, ia@dimmune

hi bi.t.s an.ARC20. .specific enbodi nents, ARCs of

encepbFEALRNLS 2 {}gﬁmuﬂﬁz_erf%ﬂ}f»ag*oa@aa@ﬁ? BYERRSC{YPYIUGg st e ¢
thromboupidBered, i pambRsoshtkal e myabdediy BHGH, BYaRes9Ghat Slqmary

.. W th synptons such as 5 fever, Joint pain ’
biliary chrhopis sghgonia peeressiveriepatsts, nledrative odlittsiand (pinehtancy or

| Leargditl . e _context of SLE, the nethods are .
some BRSBTS b A AR e oS ISP i
systemicemittsiintime disorder, which include but are not limited to: systemic lupus
erythematosis (SLE), theumatoid arthritis, Sjogren's syndrome, Reiter's syndrome,
polymyositis-dermatomyositis, systemic sclerosis, polyarteritis nodosa, multiple sclerosis and

bullous pemphigoid.
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anel i oration of any of the synptons conmonly

associated with SLE are achi eved, regardl ess of
woheiclesssshe treatment results in a concom t anPCT/US2006/001945

treatnment of the underlying SLE. [0180] Miltiple

sclerosis ("Ms") cripples the patient by disturbing

acuity; stinulating 10 double vision;
[0175m[ @’r | APETCTEASS O thddad) %H@nafhfaéwnﬁ gt thaleke vylistediauigienmune

diseaseé afeh8sJeBRCSwitR E@Qi’@ég%torﬁ d 2 B0Eh A R dﬂgﬁ’[’ ch grogz%dga gignificant

i nconti nence; spast| sensory
therapsaiinbensit tempe imtances Whem $h€t urdeetlyihg alvirhiene 0RERY mafnot be
ods are conS|d§I ed. to provide therapeutic

ameh%@feéf Manyvaf Sa WV FRBRSvEH 2ohels updaliing dseashsiplgs resultasa

conse@icde¢ E50tRRLAY tha B¥y0B@n Ak E@ad@
g% fects corrrlrrtggn G%Eaésg% |natnegna:A G In%ﬁ%&g%:ﬁ& Q% the prodrugs of

structqlré]gfé)frgplég éD) end (Jarmatapolizedo tZI;AeRYmmrdunedmsruhd: somfidunide thet are
potent? %Rgﬁgeg% htIFc ﬁt tﬁ'&%ﬁm%h@@ﬁqc‘ﬂ%%ﬁd nggé{g' tlle%egﬁgds find use in

the treptocht agd;/oﬂlaseemtfr@ﬁ @f gl advaye %%pt@iﬁﬁhd%béﬁﬁl%ﬂ Sl tSthB 9bdve-listed
as m xtures of one or nore prodrugs or In m xture or

autoinypi; 48825 with ot her agents useful for treating
such dlseases and/ or the synptons associated with such

[017 6hﬁ§ aspesdtic WR},@ gh@lm@oudmythatls Rbptyadtailynicstits E]dsWelﬁmg, pain,

loss of%éﬁ&fﬁ 5}({:{5 e%ne%% gg{e %O?Ht t n ag?ﬁygz)gﬁy agi’s{s & %)rpggrlzed by

chromnﬂtgbmﬂameé taloviing €28 is deh6ly bﬂ@b&d@ﬁ Wﬂﬁﬁmg 85k Ssr '(;If%@ %yril_:owal

n hs and receptor i nhi bitors
membf%lﬁ gl@ ésv\ﬁypleﬁ]'ly]@neoqe pmz_: t]glyhth(f@@mgs 1ntegs§:1y gdhymnd assumes a
form sPWI&GD VIR 1i6ze Slﬁﬂh@l‘é%gﬁndrﬁg’qb&?g:g Sks én%cLl(IﬁP ig,trgacrophages

I nhi bitors, aspirin,
and clmﬁqrs off Nﬁsrda ogls, Trh&st pmcefss, d3éelll azhu ﬂjeth@fa?af iR#8mopathological
nhi bit itors, and antihi stamnes, to

mechapf 3t 1848 e io A gati Ay B U ERa g Bl chemdvally result
in desth@tioh of ﬁl&ﬁtegﬁmﬁlrﬂeﬁesﬁﬁn g ug%frg{%ﬁéf%%gﬁé 168 of function

conposi tions conprising a pro
and/orpiege pEcOULF emlear tmp@wt t Tonmethodpmag ba gsddte txreamifam&ﬂls}ate any
of .conventignal m xin

f t
one, s%@%’aég z\yl?ﬁg’ esaecsgﬁ{m %{’P% ?fg;a% an Hagmomj:x‘[ %ﬁ%a@p ﬁr&thods are
con31delr<1§ﬂ ks pfoy/id%gher@}ﬁkﬁﬁl@ %@hﬁlt'(@@eus@éﬁ h8RYAG 1Y, infra) WBen a reduction
yophi li zati on processes. The conpositions ‘e

or meﬂl@?ﬁﬁ@ﬂ&f awy phihe symeiemissammaninasseciatsd mthdhe iotchioed,
regardEstéf \Qﬂlé?ﬂér(t‘ﬁé . atﬁ&ﬁt%gm ln? \Aﬁgﬂqrglngég a?rg?xg og ?lbetlé@glﬁ]&g RA

exclipirents or auxilrarires IC

and/or efreduvtiop imte ugHurifeiptefag dtdusatid Mateh “mag be used
phar maceutically. 67 WD 2006/ 078846 PCT/ US2006/ 001945

[0177][ TH:88hetTte (ullgs YIRABMASIoEP (ARG hENdvE] b@@cme ia for defining
harnaceutlcal COHDOSItIOh per se, or In %
1mPr0V§H}?9E1%1t Q@inicghfopyssion - RAi Qace sutharm@utheoéamm/o (ACR criteria

0 ey descr.i bed
for 20 AR o Rk, A R o B R0 XEiend e ol o
count, ashwe]d: as 1 28pangtavgmeht B3 tthel fol RAENDABBEmeRid: ﬁcﬁ lehfs global
%,J ower § E ubility than the corresponding free
assessrg%qtdgq SIS gssF,sggpeg’f PALGE'S pesesmment ]degree of disability,
and lev%héf d&%h@ﬁhct%%ﬁéé érﬁ@ﬁa R bteglfgxpan&eod’ £ S 28! Ros

for virtual
improvement in ACR50 and ACR7O respectively. Other criteria includes Paulu's criteria and

radiographic progression (e.g. Sharp score).
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adm ni stration, including, for exanple, topical,
ocul ar, oral, buccal, system c, nasal, injection,
wonersgdessoal , rectal, vaginal, etc., or a fornreuiusanb®01945
for adm nistration by inhalation or insufflation. 10
[0185] For topical admnistration, the prodrug(s) may
be fornul ated as solutions, gels, ointnents, creans
[0178] Juspren sinbpdimestsctherpeuicebanefit migatonts Pritaring fram R4 b rabipved
stem ¢ .f.or ml S L1050
when tﬁ%ﬂﬁt}?ﬂ?xr}%lfll{sgyﬁl ‘%ﬁblﬁ@ Ienc |%lﬁg %mfbgﬁﬁr?en?se cut gdrilpeous5 oreven
ARC7(D hal; B¢ Qelgdeded. i nt raszcuI ar, int rat hecal or
intraperitoneal injection, as well as those designed
01791 Risteldi@NFAS ERematdsBSBLE @‘t}gﬁkfa@lly a@docpirddWitiasymptoms such as
[ ] r%enlls?%gt [ fgﬁl 15 [ 0187] Us I nj ectabl e
fever, Jprné pama(axtmgmsh@mm@s samérspnoceltlg l(i@;lﬁ‘é?ﬁéfu B ericagitig)  1grihe gntext
| si8 | of
of SLEeerJ ch% coﬁsﬁkﬁér&ﬁto \fgxglﬁ ?Ql‘ﬁ Shenks i;ito @g%{ﬁ?gﬁﬁﬁ on or
amehofaﬁ!foﬁldf ahy Bﬂthagﬁlﬁpﬁ)msm&hn@‘iﬁy sssspxated |W1tj1 SIsE atei dchizvedy regardless
and/ or di spersing. agent. The fornmul ations  far S E
of wheithey st tresHmpREyCIS Bt REUIPBAPHITGHPENQ g%?d’éldfré]“ﬂ? LEq
in anpules or in nultidose containers,

[0180]”nttiplascieresis (PLEIsripples thepatiog ‘{ycﬂlﬁeqblrm Yl@%a#] a‘fl}% Pfy}mula’ﬂng
tha 1N i ipaMdekod
doublep iy AR SelcP P! AR AR A SEOLHR IPRUS Producing
bowel ah¢ bladde[ignéhmtmﬂﬁk $piastidiiscl aﬁcbse&t(ﬁ‘yidleﬁmm(tcngh;paim el temperature

water, buffer, troses ution, etc
sensitiyiy) fp ghecioBtext Ve teves E%%@%Wgerm Pb%“%ﬂrhswpe@if benefit
when aﬂf‘ﬁfnﬁ&en@?@%a RBOMLi8he ﬁﬂé%ﬂ:sﬁ&l by 8BNddel #atdre s t}féﬂ:%pphng
nstituted prior to use. 89] For transnucosal
effectsacbmmordy asaetocmted vpantSrla aclse\eqdpregpudﬂm ef whethrethp freptimsnt results

to be pernea 3 in the formul ati on. Such
mac%‘n‘é?f@’ct?rgﬁ‘ﬂte%“% f(‘i]?‘ﬁ\}m ?rfyngg] art. [0190] For oral
trat th h t I
(0151} SR orrel PO STEECTeaE By arraT: U BRERUBLe g e may be
admm?sﬁe[}éd%ﬁ%la/pﬁsexﬁﬁlﬁﬁgs ¥orfe QP VERE bRIuRksTHR %ﬁlﬂﬂerbl combination with

ar naceudti ca accept abl e exci pi ents such as
other dgen‘dlusgfuh@e mttestn(gsugh dlspaEQ ehdior the spupivrisassasiaigdwith such

dlseasggt I {s %)%lg)a 8?3%@ r h 8 éX Bl 1§1\éet %’éIé cox§81nat1on with agents
useful %%tﬂéﬁ@dokdé‘@oﬁﬁhﬂa&'e@ Ssﬁc]@ﬁs S@bids e yhe @@Blhzers S5LO
phosphate); lubricants (e. ., magnesi um 68 WO

inhibiRGQ &ma&n@ sﬁtﬁﬁs@%@@qwmmblt@ﬁeﬁmﬂ@rs of igkg1sgfype switching or

IgE sygx{t}glsléﬁfgg] glgtglpeg%\g éh%gé or \(%g‘} %[nﬂqg glg}d?- gonsis(téar xé}Bta% rg‘ﬁ)alcolf@aspmn

COX hﬁ%ﬁb&s SttifAteRte, AHETNR G SrefBin, PO Ccoabedrhy3 SRhitidss, PDE4
known in the art with, for exanple, sugars,

mhlblfqrst mad ontilgsinmirics, to came adew. Phe @,timlamg@ YRR %ﬁj@mswred in the form

BRIV AN s

o182 e P 95 S b b ??Fﬁfm ARCeg o
meang %ﬁv&fﬂoﬁgﬂﬁﬁn& glsﬁ&vkgograﬂﬂéﬁﬁg, @?agl@é%ﬁdkﬁ{gqgw@@dmg? H

are especially suited Tofr oral admnistration via
emulsuﬁyhigemg:aamdatugpgrutaegmg\méyp;édmaﬁolgpl@p@sdeq 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.

67



10

15

20

25

30

Sprague-Dawl ey rats orally from capsul es, prodrug
Conpound 4 exhibits a bioavailability of drug
wGCaopoussde 1 of about 30% (see FIG 5), w th abBorpuSeme001945
being nearly identical to that of 10 active drug
Compound 1 (see FIG 6). O her phosphate prodrugs
havi ng water-solubility properties simlar_ to those,
[0183] gfhepredine gracdiedetmdated i the phpmracediqaboERpRsHiqn REF §F,|04 i the
0 [ [ :
form o BRSSP 1 RIS phirBcelHa hepBBR Sl & prmd
describeds Twpichllpsuch sedts arqphombhbée maqtedusisniytipnotiry ge)corresponding

e BT s o B 0 SO A 05 182

bases HaPXLSBe fReat 0.5 to 5.0 wt% croscarnel | ose sodium
about 0.25 to 5.0 w % nagnesi um stearate and about 20

t % mi . i . ) . i
BRI GARELIBALL) e 195b] WA i )ikl
adminisrpicmyidclobeg, fod exampie; bopxoahyeichipt, otal) bugcals gystamic, nasal, injection,

fructose, which can optionally_.contai.n col qri. .
transdeyggah ec Al YRR aleeic g7+ T DI Rl A arabpn ByRelariongy
insuffifidon. FD&C yel I ow #6 and titani um di oxi de. 20 [0192]

Liquid preparations for oral adm nistration may take

" e . .
[0185]011;& Stéﬁ%ﬂ]aﬁfmnlgt?e{tlo%z(?%%g@dnr%%jbﬁ ¥ Be forﬁﬁlag@d é%rk%lué%}}&lé@&

spensi ons, or e presented as a
ointmemts) dreains f suspasivnt,j dicits ere wall-kiowvainghe ant. ot her sui t abl e
vehi cl e before use. Such liquid preparations may be
[0186]P8 Bpesatiie dodiryul atixms ieshlideahede designad foir bémplisiration y injectidnye.g.,
acceptabl e addi .tives such as suspendi ng agents .(e.q.
subcutgpRoyp. BIraepPY, IntEaspysei e dntiec laqri%@esron%ldwagfé%ﬁg&’e“ as
those ER1ALE ;Jrét{a%zaer&qy l3hdotldB6al REA T Buibrorkfy Aiminls@&iiddli N or
acacl a); non-aqueous vehicles (e.g., alnond oil, oily
- | [ . L ' .
01576845 55 Eh PSRNG4 ) ELSTBASLETM A, LaaghSpaheons o
the actVedqdy popnBgiinoxyibenzn ailg sehicles OFHei conpokitipns Mg also contain
reparations nmay al so contai.n buffer salts,
formugx;

igg AESPAY SUdsas SuRAREEntabiliEng ARd{gr diserrine gt Thy formulations
inj G RAra A5 ABRIARYih AR doldll I, B LARNHORAS: hPfm A8k
for mjg{gﬁﬂrﬁat racion maly e gu%%aﬁrh/’ efgg’r mul at ed tro giuve ©
containerstandlnhaydconBin néddedasesenfativése prodrug, as is wel |
known. 69 WD 2006/ 078846 PCT/ US2006/ 001945 [0194] For
[0188pAtemhti i the &j¢cddbloformuadot arydeiprodda inppwdak fortlfer
formof, tablets or | ozenges _formulated in,
reconstiginant ittom apitaptenrbicle frplghne bt Benia toFEFilg QR Gegn free water,
buffer! &’éktn%?e ARl $efat LTy HRE e, Y 4G6S LoBYudPs) may be dried
fornmul at e% as solutions ?f or retention enenas)
by ansarposivh techesjuersuch at lyepitibzations idmeeapstotaderiar dmase. 5
suppository bases such as cocoa butter or other
[0189pFycesrstRsosal B stiation, pasetanaschppripsiateab itlombanrier to be permeated
adm nistration bSy i nhal ation or insufflation, the
are uset Bthe frgylatioan Syeh pesirants ars PRt td in the form
of an aerosol spray from pressurized packs or a
[0190hBpudrakasiminisiratioth sha gharmogcextiea comppetipnsopa fakinthe farmg of, for
examp%ﬁ&e%fggsq 'te&llelfg 6P %glngsngr’epared 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 cellulose or calcium hydrogen phosphate); lubricants (e.g., magnesium

68



10

15

20

25

30

trichl orof | uoronet hane, dichl orotetrafl uoroethane,
fl uorocarbons, carbon dioxide or other 10 suitable
wgasene/ogs4s he case of a pressurized aerosol, theCclwSaye001945

unit may be determned by providing a valve to

deliver a netered anount. Capsul es and cartridges for

use. in qp tnhaler or insufflator (for exanple
Stearafe, (lq pred l%bro‘l' 1gBieerant( &€ PEifH $1atsh o podymn stareh glienlatol or
wettidoQlzBhb 8 £ dso bRt | n

A B P s Al ) Aoy T o B TREYR e
known & the a9 7ithe 6or exemiphe; swmir, filrss omdnitarit, coatisgsp FO@Eplaesprodrugs in

: be f | at ed ion, i
whichJRY pRER Bl 0458 et RER DB Rk hess cach R
indep@MentlyPoMBE beeYs, Qéleét&hfrsﬂn%édﬁdgieﬁ at Rviep 511\:3/?9(%3?2%?4 & 3 09 that

., conpounds to the eye are known in the ar
exhibih a aterrsplubHiy éxthephrss ofabout delsior 1008 dng/ml bt [Hiysiodigicl pH are

. 7 . 2at ent . 6,197,934: U S. Paten
especipfly st HAf s Rirali] R o a Capiuies oWhep admirpstgigs
SpragidoDa®]ey tbisdidly fbib.caPail@NbroMae Go A YBxhdits W-boavailability of
i @éentdm. g 521.222; U.S_Patent No. 5,403, 841; U 'S
8 (emraypd ot aBoy 2P Gge F163.9), with abrorptiam bemnegggarly sdenticaido that of

acti , E rol enged s
e GRS e B3, ke phORSRL (R S g
propeyties pianikat toothofeosf prading Wostpoahd ¢ ardukpeepd andaitiDamelar

h intnaqusculan i njection. The prodrug(s) may be

PhaTmAG ARG PEPT S h sui t abl e pol ynmeric or hydr ophobi c

019 ggteri.?l s (e.g., as an emulsion in an acceptable oil)

[0191p4 sgecifip, premplpmigelet ianplationfor prodspe Epmgbyndsd (ashyedl as other
hospBRE L@k , - i le salt.

phow i A 88 PRI R ALY o s
thereofjaaheiut 6 06 1te 8. SastYanoliuitd silicen dickidepEbqB 0G0 w1 croscarmellose

sodiun B 3615 st Galiatimras ik and et 2 R amhamicrocrystaliine
cellul3BhBTHeSik S, PRYtaBIBts 488 be bt B&ith btf%hesdcgl‘%gﬁ%?g% lose film
. uf t hsder rmf

penetration of the prodrug(s) able t
carboxyzredityd sellulesedwdimictasedvliinh far optioantty eqntdin SoloRag egdntd\euch as

v/ UL Pat e 5, 352,456, U S. Patent
for ex g8 ED bl 41 PP BT HC3ela Haad tgngim Bipain
[0192] 1qu1g,5pfé3%,(r)éfgg% ’f@_Uc'ggl' ng}aitgggétf@b rh@? tfég ?}g?fggn oig if(?mz?ntp?erj telixirs,
1 . (%9 S . .
LS80, S G4y Yl i
with watep 9Bothg0suitahig viehigle beffere ene. SNoh liduid ptepavdion§ k9 B prepared by

ti th . i ..del i t
B T A
(e.g., sosthitol srapyecRulapPd@ s aQbesd hiy MBI MQNEHHIE Fatl _@ﬁqulgﬁry/ing%fgents

sof vén

used to deliver 5 prodrug(s). Certain orgdnic S
(e-g-, lecifhen escasing PRYageAus XPlieles NSQImeng ofll eily dsters, ethyl alcohol,

oty RV, he cpst of greater
cremofRR R hracRoh b kB ol pheSEn TS Gl i s
propylpalyydroxybdeziateathr stdidquoeeTliestepataordaniy Ao BinsHE BEEr salts,
contain one or nore unit dosage fornms

dgvi Cﬁ whi ch glay. :
preservafiies fIAY e ARIOBRS aRd Fresjeningragepis @R 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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may, for exanple, conprise netal or plastic foil, such
as a blister pack. The pack or dispenser 10 device
waoayoslmessacconpani ed by instructions for adm ni BCTAS2ME/001945
6.6 Effective Dosages [0201] The prodrug(s) described
herein or conpositions thereof, will generally be
in an _anmount effective to achieve the intended

(0194 Eglu‘PLtCCalfaémleﬁtaﬁtﬂnetheﬁomoeﬁ@waﬁéfatke ¢he fpam 06 tablesner lorenges
ﬁnnnmﬁ&y ?%%ﬁoﬁﬁ &ﬁﬁ}ar di sease being treated. The

pro e adm ni stered 15 therapeutlcally to

oosEEfl 2t PSR SR o ARG P Hehlpared o

solutidiss (fﬂiaﬂbntﬁj’rﬁ&iieﬁﬁt) sﬁ’t@p&ﬁtoﬁﬁﬁbﬂ cﬁﬁt@idn@ﬂ:o@falﬁlﬁg cORafbA NY
dlsorder bei ng treated and/or eradication or
SUPPOSIERIY bates FRrAsSPCRLSE onpther glycerides-synpt ons
associ at ed with the underlying disorder such that the
[01961)59# wasel adepeisiraticarpriadminsteationtbyiinhalftiel drigsudflation, the prodrug(s)

L RO SR TS T

nebuheeﬁa\mﬂh the vaelof ningtabRipropelldht, 8.oC AAHOHifluBroindiRfree Nt
froman allergy _provides therapeutic

mchl%%{%‘é%r{’éigf%é?e dihioroieanilyciecthanse fngropaybens, exngpe dicaijsom sther
b |
smtablp 28" BPinE RAEDFQr presg{ﬁ[fiéd%reﬁ)tsgp the dc 3sa s%ver | ger degurrng{l? Lby

. atient reports "a decrease
providafig 4 have Eydqbﬁvmmm@barmm Qupsties el @iﬂrﬁg%lfof abd i@Wnighaler

. t h | th
e RN
contaifihgla FRMRMERBNSS the c!’)ﬁﬁ&hﬂdaén'd%rkugc%lg ?H}V@W Bide %JE:% BMR%se or

of ‘an asthmatic attack, or a reduction in
starchf r equency or severity of asthmatic epi sodes

Therapeutic benefit in the context of RA also includes
[01971 E@‘ 0&QlR2 8dmonistrafiGR5Be prodAQRY)nayalse forviatdsdsy solution, emulsion,

s L T oV

dminis@GaEo8SsuRd r V- '
006078846 Psct:@#/i‘l B o%é/%%%‘gh%% %rﬁog ec@?“pﬁ% W ?‘QBRS are

describgshin]-8 ¢ Rasgrit d¥e, 6126¢,587 0ldrSu @eemt N6, 1, ey ins. sﬁamnewot 0

e 0 reviou
6056, 358 5 Blerfine, 2680 BRI IE. IR s U GG S ¥ 210
U.S. Pateat Ners, 50 19200; &€ns. Pa%erf@k\l‘oes,@bg sip @SPP&tEht‘N’é %foﬁfdsg U.S. Patent
t he rodr§%§6) naKbbe adm ni stered pri or
No. 4,88 ) ang¢ iteat Nohd78%.891-t o avoi d or anellorate an
allergic response to the drug. 5 Alternatively,
[0198]p¥ Qrpm]lpagetdl delizelnyi theprodimg(©hcanebe fanldpiptilaed depotvepiachtion for

admm}spr tlo ))i' it @t%tg%oﬁghvscggﬁppg%cgggz ?oglaﬁ?g?{é(rgey Eeagprmulated

with s@ﬁble’iﬁﬂyrﬁbﬁd Siedirdghodit 13Atkd19¥e. € Ui BI @FulRbh & ardt Qcce table oil)
expected exposure to the allergen. Prodrug(s)

or ion gF g EsETeBEmO S ﬁmlmﬁmjdqwnm B8 ahpaingﬂvysoluble salt.
Altern: t?\%l 'tﬁﬂ?deﬁn%h@%rzf Ea/gcgl%ﬂne gllu%c Sed ;gé? egf I8¢ Or patch which

to one ove- escr|
slowlym:hm&:s thet p"redmgeséﬂforqferdulr@edmssew@&@ﬁon ilr&yﬁférus&i( JoRhR.end,
gé%%ﬂéﬁ?)\é dm nistered to a heal thy individual

perme 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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exposed to an allergen known to induce allergies, such
as latex, in an effort to prevent the individual from
wdevwloogi4ng an allergy. Alternatively, prodrugfe)Y/usepe6/001945
be adm nistered to a patient suffering from asthnma
prior to partaking in activities which trigger asthma
attacks to |essen the severity of, or avoid
U.S. Patanb et h83.9%H LS PrientNo. §9i82346; U S5 Prier0S). 5108, Hifoamt U.S.
(s) adm ni stered will depend upon a variety
Pamn@$o 5Qg0rs i ncludi ng, for exanple the particul ar
t.he of ad nistra i.on,

(0199 M@l o o Bt et B b gmgloyed. Lipbsomes

and ethfigioad elétwell-kidvh S@MMdstof defivdri@chibidt &@t i3y b %ls&gto deliver
treated and the age and weight of the patient, th

prodryg(®aerpiasirginiy saventhaichas dinathepul fridy GYIEP) map elso be
emploggﬁl\éﬁhg HL%gaﬁf:%t%héapo% &F %re%t % c1’tynt 0 active drug

orrpoun he se ec T o0l of 20
.Det erm.pation .of an effective

trat t
10200548 B Sy 88 coBieS5PBr v e Bt PrERRed e ppenser

devicer@hich infdylcdhiaBoreSorMedrt uwt Bl etf&%s%ﬁ?a%hg iﬂee;ﬁo&%ﬁg(s) The pack
those skilled in the art. q%nl Ef fecti ve dosagesS ma
} JUC

may, fige cxapplereoBrisqunetad pr plast iag p blistet packt Vheapatk or dlspenser
dev1cé%5§99 Ll&c?)mlpar?%& %?/ ?nstrlﬁgﬁo %)%gpfdmlgls?r]ah fitial dosage of
prodrug tor use

nmul ated to
achi eve a circulatlng bl ood or serum concentration of
tg% negﬂgghét ogptlve conmpound that is 25 at or above
an 1 C5 ‘e Fticul ar conpound as neasured in as

a as the in. .
i e B, e
amourﬁ&:lfﬁeaﬂlvd‘ﬂo achid 86 tbd dfrbdudfol ARMAPINE 1B dn adBOR effective to treat or

(U82004/0029902A1) i nt er nat i onal gpl|cat|on Seri al

prevenydhe pastyluishsseesdne keated] Thenradye® mam@ad(m:@stered

O3 BRSSP S B T
beneﬁSeBy diera[‘;kqu(BBerEﬁﬂ' 1s\iseBt %%Ztldd/ﬁ%ﬁh‘}{o@@lfbﬁ&ﬁ)che whderlying

icatio rial No. 10/903,263 filed July 30, 2004
dlSOfdefE@Z%ﬁ? %Q%rg‘Z@)eradé??alow émﬁla@rﬁamp AATITRRAE 06 Fes¥mpiIms

iNRd WG IS A0 éo?
aSSOCIPCT/ &8 ey OO% I%Adz d%?suyggi ﬁxg tpI g g%osogta eag 11%18rove erét vué
feeling ac¢pnditiopumawithgaidiog thadthe gagm_:rmmaymmdidmafﬂictexdmt}t thk iuRderlying

sy TN chIP SRS | SR oo SR hAL o s
providé® teraetitid BenbNEn®BBPWhéL the %n@érly?nlf% ilﬂe'?;gic Zi‘éstpbﬁﬁ'ﬁ e Eﬁﬁted or

gui dance, the reader is referred
ameh@r@éﬁ,ebtﬁ rlspihep sl pasient reportsGodatnene Brttle @\dent&nblsdlﬁatiﬁmmf the

symptgllﬁg ggg%ﬁgté vf ﬁl tgeB?ﬁer y f %ﬁ%% eu{l%r 8§Iéed1§2%?nt hi\és anbther

examp‘l@ftl@a’repmﬁs béidfieth the Qbﬁﬂeﬂt oﬂa@@ﬁﬁ] in¢108ds 2l infpesReRet Bfrespiration
prodrug can also be estimated fromin vivo data, such

follo‘%g thaioRsst of shartligatiogiiagh or goediciion snthgifrepaency es sevegty of
asthmatit€e ?sfofdésc aﬂ%r%euﬁ@ﬁer%‘fﬁ n'the g&’i anqle 'I%f%ls{) gncth[deégtthe%CRZO or

pre ent the vdarrious | Seases escr
ACR50eir IAGR TS prﬁvﬂohﬁy aetcrib8dli Thdrheeusioibsrdfit horgedehBy bicludes

sen ItIVIt |1 ergic reactions are descri bed
halting ﬁrp 1356 e e gs? s1 g 1s%ase regard&ess of whether improvement is

realized.
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50( 21 Suppl):6-9, discussion 34-38 and Tumas et al.
2001, J. Allergy din. Imunol. 107(6):1025-1033.
weauadcanssas ani mal nodel s of aIIerglc rhinitis apeT/US2006/001945
described in Szelenyi et al. 2000,
Arzneimttel forschung 50(11) 1037-42; Kawaguchi et
24(3):238-244 and

Exp, Allerg
["WEE&F P g caiminisBisn. t%?féﬁ&@} Pk 6F egpimgerey foa patient at
[ t
s oRM, Tl SIS B 1 o
whetheyyin pitianiris| allergi7(08) p50@u & idng, Sae p@datg(may BeQitinistered prior to
45-50; and, Kunert et al_., 2001,

al pi.c Res. 1
admi n{/yélg %%ﬁo%f)&l %yaglehg{:laite any e:{g_lf Tespanasedq g}gi drug.
Alternativélg t}br@pl@ladﬁ@'adﬂiﬂﬁﬁka%oﬁfm% %ygh&l tdBILPHY toﬁs°ét f §rftptoms in

described in O Keefe et al. Vet. Intern.

a patiqpi diagnpseyl with the uadrilyRedisordery de nxanpla) the paediBg:(s)\fedy be

It bl f h
i RSB8l oA SR e AL AL Rl 050
may a@blbﬁ adinmmtera:ld prdpﬂ?lblﬁﬁ@ﬁlﬁ"t@ |heal§@(1i‘1&hvf’cﬁ1a§3Nho apb kép?:@ﬂe&ly exposed
nodel s_of B-cell |ynphoma are descri bed

to agepﬁ &@ngtto gre of the algpvemlegeribedianaladiesnoguevegtihe oA of the disorder.

For ex3Rr

s P T

eXPOS@tl @cﬂnd?élleges lrobwaso atlog ailedgesmﬁcth‘, asdatefli0ph @fOAZE ffﬂavéﬁtdhe
are.descrjbed in Chan et al., 2001,

indivieted Blof A e BIITET ) earesivGlysPieaness i s adkminiierod o a
patieni &FRrink Fom AVtGHa prbd 168 paMallifF U Rrivitied %Mggér)asﬁlgnga%acks to
Animal nodels suitablé for testing
lessenghe;spyaifyai or avgidligsethenren aﬁbmaammﬁoqar odrugs into
active nmetabolites are also well-known. Odinarily
[0203)sKhe 4raurdof p@dng(s)adrmmm&rddezl/ﬂ/l dgant umchyarisfycriradthen

et er m ne S articul ar prodru S swtable
ncludh, K FRb G ARRERET heaDanbrioe st mad of s meration,

whethéraBle iRt ®estdH &4 hropkl 1hdictdeh
treat o{ﬁn 06] Dosgge arrﬂt))u%%,s Wil ty |ca{°e[ﬁeg hp(?f g’gldmanonbemg
reate

drthe)ageatnduveightod e ragichly tlmdycpa\z@llﬁ]ﬂmty dfg]ﬁdqgﬂtﬂa;lar(p’rodrug(s)

secof e 00 00 T el bt Ty

admmd&p)mn;i efeg DEEMinA0R R a0 bFedtivk %E%?%f pBudS) ﬁoy %ﬁ)%fmgﬁlar use
e active netaboljte conmpound bi oavdi
and mgge Hrdminisatiog,is vl witimtis|cepahilitiaset itmse slitledintbe art.
phar macoki netic properties, the node of
[0204] Bk chive dpsageoman helestamatedimititllyerorh mvmmtlﬁtﬁmdﬁﬁadbohsm

assays apgy gxag%?c? %9%%1%550 og%geag%ﬁ?dgg%ggrﬁglg it %3/ trﬁagr };Jes ormulated to
achlev@ B @dbmlgt(hs@ blami 610§ertﬁrﬁ CoNRnBatiBi GRS heRibERRRLHNY shipound that is

ch are sufficient to maintain therapeutic or
at or ali&f’r"@ﬁﬁ); socqfithe parfadar, COH#P@ﬂnféﬁfampa%lredtlh@s pr wdeg&ynwhkaethe in

vitro cﬂlﬁ&lb% ﬁl\%/ﬁ,darﬂrb% erlfy (JZZ‘I\”I? asssgﬁ gcgg)?h 6{5]9'% Fpﬁfﬁappleglal No.

e.g., every other da
10/355:54&efﬂecpéanud@y31 ﬁme(mtsmgmpmozmp NftefiafiBhal applidAsn Serial No.

adm ni stration, pecific indication
PCTIUSI EDES BRI RS & RE0) GREHEHOSHED Shé. snpiceiontianigl No.
10/631 es of Ioca ratl on o
e Ay e ot bR Bl e or Serial No.
PCT/URE32A08% (WHOROM/0 1438211, Scdplpueatio@&haDNB CEM03d630Me@fuly 30,

nd/ ar active metabol i
2004 (ﬁéi’é’ds%%%@ andanternatlonal apphcatlon Senal No. PCT/US2004/24716
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conmpound(s) may not be related to plasm
concentration. Skilled artisans wll be able to
wopbaierargsac ef f ective | ocal dosages wi thout undueCT/US2006/001945
experimentation. [0207] Preferably, the prodrugs wll
met abol i ze into active conpound(s) that will provide
therapeutic or prophylactic benefit w thout causing
DaCatcylatiop dosagsoici ashioye sficht disubating bod b6 semm
. ' |l .as..the.unnetabolized . .
concel g AR dtSan e Yo ABNYY 6F AR AT bEGRug via the desired
route pfrainiacteitiorca weblrwitea H;He&&paﬂiﬁﬁeﬂ@fl%ﬁilreﬁta;t@saﬁftFbtﬁ*%ﬁlidatncr:]e, the
t.oxic and t.her utic (or prophylactic) effect is the ,
readeftlﬁé“rfg‘ﬁ%‘ﬂ‘i‘% Ptdnglr@ 0odBPEel gyl Briigiples s iGooringh and Gilman's
P at i i-ndi . ) [ 2 %
P PUBAROBL Bl SR R0, B H (LA HR M. pgamonon
Press, and ithe rerences cifddghedinby way of 20 illustration and
not limtation. 74 WD 2006/ 078846 PCT/ US2006/ 001945

[0205) IniElAlvRigeS o prbdSigriah @k be @ftimted fivgh HOmaO@l stclaslanimal
model’gﬁ é&%ﬂéﬁ%&)ﬁ%ﬂ@%m ?t‘(ir!t( %Iél;gghe%éf-ﬁg%yy%dhef actiyp metabolites to treat or
preveftBZ Vs Miskases fbddAbr Mot %re%%-k@xﬁ&h@é %Rhﬁya%é idkal

5 pyri m di nedi am ne ( Conpound
modelgyof gypy‘rs_ppsitiViDy Pt MlekpiNreaetibns ar® dS2E08A jn Busetr oIS, X0y
[ 4 d O~.l,.ot ol' JF-NI~o0o+ FIl o
5 O(21_§r19ﬁ})!)§§\|-§g&gﬁusglo? ?%-’%SIaH(’i lI‘Hn’as ,g,{:afqa,goggﬁf Adlergy el forupplh
107(6)NL 025N 093N SitBb1Blaintd] Modeld ofbNHoicdhinits dte HeRriBOT SRR et al.,
3 mgjor  15-20% TFA/ GH2CI2 mnor-1 W Oc 1-2 h
2000, Arzneimittelforschung 50(11):1037-42; Kawaguchi ef al., 1994, Clin. Exp. Allergy

24(3):238-244 and Sugimoto et al., 2000, Immunopharmacology 48(1):1-7. Suitable animal

models of allergic conjunctivitis are described in Carreras et al., 1993, Br. J. Ophthalmol.
77(8):509-514; Saiga et al., 1992, Ophthalmic Res. 24(1):45-50; and Kunert et al., 2001,
Invest. Ophthalmol. Vis. Sci. 42(11):2483-2489. Suitable animal models of systemic
mastocytosis are described in O’Keefe e al., 1987, J. Vet. Intern. Med. 1(2):75-80 and Bean-
Knudsen et al., 1989, Vet. Pathol. 26(1):90-92. Suitable animal models of hyper IgE
syndrome are described in Claman et al., 1990, Clin. Immunol. Immunopathol. 56(1):46-53.
Suitable animal models of B-cell lymphoma are described in Hough et al., 1998, Proc. Natl.
Acad. Sci. USA 95:13853-13858 and Hakim et al., 1996, J. Immunol. 157(12):5503-5511.
Suitable animal models of atopic disorders such as atopic dermatitis, atopic eczema and
atopic asthma are described in Chan et al., 2001, J. Invest. Dermatol. 117(4):977-983 and
Suto ef 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 administration. 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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O~/~F~/~00FpP11 OLNNNG6G~O0OOLPpPHNHIt- O
OH OP.OH off 4 [0209]
wOke(6D74di met hyl - 3- oxo- 4H 5- pyri do[ 1, 4] oxazi nP6TAIS2006/001945
fluoro-N2- (3,4, 5-
tri met hoxyphenyl ) -2, 4-pyri m di nediamne (1, 1.0 g,
2.12 11111101), Cs2C®B (1.0 g, 3.07 mml) and
depengingtupan.- #eng otherl factorethh prtiihosthataive petthobite gpmmubs, the

. [ ne -(2 .was 10 stirred at rogm .. .
bioav TRty PRGSO R e rlish et S P e Pt reppertis
the modaaftddatinis@siontmdivagoecothot thébVBdis&dsbEiPabo®@Chb&ge amount and
. I Xt u e%gisplayed t hree product peaks with cl ose )
m’fervg’]em@h § YU hdGdualy e piqveisPlasmansyels pf the 9sodrwg(p)nd/or active

. . ] . : Y '
B R 5 ) BRSLAS B R B b e
For exan(ple, tlorsrodpigs aray be atltménisterd tononperi wdeldf ssvembtimes per week (e.g.,

cqoncentrated and diluted with ter. The resultant
every SEFESE0) i PEE T GeH P I ER G HRE R CNA GO etmByE other
things, telrh@del FadAMlstetiond i ' %L,
e Si Iéi ca gel (pr fet rteaf ?gg%&%%&%g%%%?%%%gﬁ {c})l\?\gu(f%em of
the prescubmgga?wmnh &xeasess)f loodl adminighationmt egjeajvhyptake, such as local

. gradi el ut i i th 70% Et . [ hexanes-1 % . .
ropiei€p ey b Ascllh focbbShupiamiion cCorRbtERD *boanactipspptabolie
comp&RB(s)eisy obt egited taplasmoaaRMtFAAd SkilRE afRaHd fvilEk able to

crude white solid was subjected to repurification in

optimizq&tigptiie lagal darnges Witbowawdvs pagrimsniaior006/ 078846
PCT/ US2006/ 001945 previously but by eluting with
[0207R Bozferably 7howiaussevidinot theoliza eato atle: erajoungpthatwill provide
therap%@ka%&%?%gg%ﬁgvﬁa 0;1:1 %e%uglgltgesdlgs%g’nt%l ¥\£(L1ct1t§f. Sl%lx{ccljty %% Zh% active
and othér fh2taBolitesyat byl -ad tHe(Wimetolizélirblirug may be determined usin
phosphonoxy) et hyl ] - 3- oxo- 5- pyri doJ ,4]Qxa2|n-6-yl)-§-
standqrdl phgrglagputical proegdurgspdip desairtinpetyesn mxisadiheapadicd o

proph g SRRRC e horgiRIIEY, PIMEELS Dby Saltyleh Bgrebilifc pdices
are prefeBed Hz), 7.44 (d, 1H, J = 8.5 Hz), 7.02 (s, 2H),

5.78 (d, 1H, J3PH = 6.1 Hz), 3.64 (s, 6H), 3.58 (s,
[0208Bfthe invéntddnsbaving Hren desé8bdds the%blowin%émgl%ﬁ areldff¥8ed by way of
. 14.70 mn,; purity: 95% M (in/e): 693 (MH). 31P
illustragigr qudnastlimgption. 11, 36. 7. 1.2

N4- (2, 2-di net hyl - 4-[ (di hydr ogen

phosphonoxy) et hyl ] - 3- oxo-5- 10

pyrido[ 1, 4] oxazi n-6-yl)-5-fluoro-N2-(3,4,5-trinmethoxyp

henyl ) -2, 4- pyri m di nedi am ne (Conpound 4) [0210]

Trifluoroacetic acid (1.5 nL) was added dropw se as a

neat for 5 mn to N4-(2,2- dinethyl-4-[(di-tert-butyl

phosphonoxy) net hyl ] - 3- oxo- 5- pyri do[ 1, 4] oxazi n-6-yl ) - 5-

fl uoro-

N2- (3, 4, 5-trimet hoxyphenyl) -2, 4-pyri m di nedi am ne

(Conpound 3, 120 ng, 0.173 mmol )
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15

15 dissolved in CH2C12 (10 nlL) at OC under nitrogen
at nosphere. The contents were allowed to stir for 1.5
w0 2008roa884ess of the reaction m xture was nonit 8BCEASBN6/001945
LC/ MS. After conplete consunption of the starting
material, reaction mxture was concentrated, dried and
7 t ’“W’E with ether. The ethereal |ayer was :
d@can e %a%nd dried to provide the crude solid. LC/ M5
anal ysis of the crude di splayed three peaks with M-+H
5 4 nd 5 The peak 20 orrespondi ng to Mr+H
5211 §}n f‘%g?gﬂo‘ﬁ'}g&? e HPLC chr onat ogr aphi ¢
purifi catl on. The fracti ons were |yophilised and dried

f:(lzafgg?erlze gﬂ" ]2‘“@ m}fliyj flu”yﬁgglleétgyl?-gdoxo-s-
p

phosphonoxy yede, Z“bﬁ??’l)s Hrorerdi2r 45 -trimethoxyphenyl)-2,4-
1, 4] oxazi n- BYXmjid ‘Bﬂﬁaﬂﬂw%)((l;@n(’@mﬂ@t ri met hoxyphenyl) -

2, 4-pyrimdinedi am ne (Conpound 4). 1H NVR (DMSO d6):

6 9.21 gbr s, 02H), 8°'16’p(°e{< 1H, J = 2 6 Hz), 7.93 (d,
Z?f%l?rv;@?—lz) 7. §9~[§(~d 1H, J = 8.5 Hz), 7.05 (s,

2H) N BUEON f H, J3PH =66 Hz), 367(5 6H), 3.59

(s, 3H), 1.44 (s, 6H) .achaCMS: ret. time: 8.52 mn.;

purity: 95% Ms (m ef*3%8T (M#+) 31P NWR (DVBO- d6):

-2 17. 7.2 Alternative Synthesis of Prodrug Conpound 4
[0211] An,alternative I’TEtJ’—\*Od of synt hesi Z|51g prodr ug

z%@mm@@ it el ool dee T

bel ow. *Z6-D 2006/ 0%8 PCT/ US20Q864 8 1 45 7 2 1

Synt hesi® of N4- (2, 2- thyl,- 4- (@ - ehbhpput vl
\-ﬂméﬁhéﬂ%h\lﬂ-q X0=5-pyri do P‘l 4] 1
oxazi n-6-yl)-6-fl uoro- 15:20% TFAICH,CI,

N2- (3, 4, 5- t minget hoxyphenyl ) - 2 4 pyri di r?ghdl am ne
(Conpound 3) 0. 1 civo.. NNNNOH

H H Cs2 i -DNF 800 hr rt : |o /'OF~OO
FO F,(ﬁi@ﬁ'nﬂm&ur\loON&mﬁf NNNNO
LOH H H
OH
[0209] N4-(2,2-dimethyl-3-0x0-4H-5-pyrido [1,4]oxazin-6-y1)-5-fluoro-N2-(3,4,5-
trimethoxyphenyl)-2,4-pyrimidinediamine (1, 1.0 g, 2.12 mmol), Cs,CO; (1.0 g, 3.07 mmol)
and di-tert-butyl chloromethyl phosphate (2, 0.67 g, 2.59 mmol) in acetone (20 mL) was

stirred at room temperature under nitrogen atmosphere. Progress of the reaction was

monitored by LC/MS. Crude reaction mixture displayed three product peaks with close
retention times with M™+H 693 (minor-1), 693 (major; 3) and 477 (minor-2) besides
starting material (Compound 1). Upon stirring the contents for 4 days (70% consumption),
the reaction mixture was concentrated and diluted with water. The resultant pale yellow
precipitate formed was collected by filtration and dried. The crude solid was purified by
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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HHLOOO~HO9. 0~ OP.0"( 3H [ :

maj or AcOH H20 (4:1) mnor 65 C hr quantitative

W02006M78086 0 N NN NI 0.1 HHOP.OH5 off 4PCOAE206/001945
N4- ( 2, 2- di met hyl - 3- oxo- 4H 5- pyri do[ 1, 4] oxazi n-6-yl ) - 5-
fluoro N2- (3, 4, 5-

met hox phenyl ) ri m di nedi am ne (Conpound 1,
prevm_yg y71?31t Y eﬁ‘imgmﬂwﬁﬂ/ﬁ SOgﬁooylEt%/hﬁxaA& Iﬂlermwjo)' product

e AL TR P TS G o
N4- (2t2edmmﬂa§ﬂmgdmdmum|phoggleno>gx)meﬂ9nes-3xo R L}%ﬁﬂ@ﬁ &rgfcaz‘irh@—yl) -5-

d by
forep a5 A B U el BB ompeeaE Y NN

(DMsb-éé)'?}s 9\!21%@ gg)%qw?tﬁp kgg g& Jgﬁskﬁﬁzﬁw iy MFIZII 6% 1),
7.44 ((1 C]dﬁ;dcm&d le)) 7.00(s, RH), /28 {dpWHY Fag £i60nHgj, Btmrg/\betmr negd (5,38,

145 G L% (RBESL 0B g 1 f0omniomer 0% AGS Qo OB ML),

31 tion mxture was 15
P NI ($Ms0-d632%4 ggnsunpt i on), reac
pour ed ont@; ice-water (400 nL) and stirred the

contents by adding brine solution (200 nL). Fine

hed
R e ol s,

d _
di ssor ved | by Mg i s b e (2 x

02105 P lnbacelc e S TEE EVF Sl afortiie ticivet RABSOR lan-02-
dlmetlﬂzbé{ﬁa[mthet!ért bﬁ@l%%@ﬁé@?&@ﬁ@l]%ﬁ@%gﬁ Sﬁ/%!]%a@m— d ) 5 fluoro-

an be done directl % however, extrac
N2- (%a%%mfﬁh@w@mrwﬂ)i b Hysiatding ammef(ﬁompbmyd 3.1 20heg, 0. 173, mmol )

dlssolﬁé';ad)sﬁﬁs Jldtle C(?b (rjlﬂpoa% ?9(9 unC’l)’e?r n1trc? ﬁrgr gl%gntgr?tls l\"}\}elreoarlhowed
to stir fordlaf hEBto,grdEe af thd I‘éaltlbﬂ Inhxﬂli’fdwﬁs ﬂnbﬁﬂ“t&gd bp LEMSThEr G /bHplete

r sol ution was concentrated by normal heating
consuqlBtl%gfe tﬁ?_ stgfting material, reaction mixture was concentrated, dried and triturated

maj or: mnor 6.5:1 ~
3

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
purification. The fractions were lyophilised and dried to provide 53 mg (52%) of off white
fluffy solid and characterized as N4-(2,2-dimethyl-4-[(dihydro gen phosphonoxy)methyl]-3-
0x0-5-pyrido[1,4]oxazin-6-yl)-5-fluoro-N2-(3,4,5 -trimethoxypheny!)-2,4-pyrimidinediamine
(Compound 4). '"HNMR (DMSO-d6): 8 9.21 (brs, 2H), 8.16 (d, 1H, ] = 2.6 Hz), 7.93 (d,
1H, J=8.5Hz), 7.39 (d, 1H, J = 8.5 Hz), 7.05 (s, 2H), 5.79 (d, 1H, FPpy = 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 (DMS0-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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its volume and left for crystallization. The solid

crystallized as granules was filtered, crushed the
wanremsirgssct o powder, washed with MIBE (400 nli) pamaiS2006/001945

dri ed under high vacuum See step 7 for the workup of

not her |iquor. Weight of the solid: 17 g; purity: 90%

(Conmpound 3), 6.26% (Conpound 1), 1.8% (m nor Mk

693). 18-15) .~ Aynthgsis of Ny, 2-dimethyhd-[(distert-huty500

of et hyl et her Phedphamss)nethylSi-0xo0-5-Byoidefll 4josafinic-g@)-Sdluoro-

to renove undiN&@,4.8drimedthoxygphenyl)-2i4-pydmidiaediamine

concentrat ed. (Epmpdhads)concentrate was subjected to

crystallization in MIBE (300 nL). The white solid

forned was fidtered, cwad with MIBE (100 ni) and

h vacu o provide the desired
ifzﬂnfﬁ@ - 4-{—&- but yl
phosphonoi<y3 met hyI] 3%%&0-5 15
pyrido[ 1, 4] oxazi n- 6-yl3w5-f | uoro-N2- (3, 4, 5-tri nmet hoxyp
henyl ) - 2, 4- pyr|n1d|medhaa%ne ( Conpound 3) in 97%

purity. O&H NVR (DVMSO-d6):-6 9.21 (s, 1H), 17 (s

L l/iz,;ﬁA e ok ﬁfms@ﬁm) &J@%N@i/ 578 (d

114, @3@ = 6 64 (S 6FBF;0\%E5§‘ (S 3I_l)niajor:‘l'mmor .5:1
(s, 6H) 9 33 (s, 9H)o\N ret

Pl (inl fm/ ( MEH) . U NI\/R (DI\/ISO d6)
-11. 36. V\él g

of the 20 solid: 15.6 }gm%¥|eld 559 ;
purity: 97%m@pR935787), 3% ( Conpound

““Mbt her
I i quor was concentrated and steps 5 and & were
repeated to provide Conpound 3. 7.2y2 *&Athesis of
N4- (2, 2-di net hyl - 4-[ (di hydr ogen

phosphonoxy) met hyl ] - 3- oxo 5- pyr E

oxazi n-6-yl)-5-fl uoro- Egﬂfﬁ~j%* IiI

N2- (3, 4, 5- trlnethoxyphenyl) 2, 4 ﬁ%mbﬁldlﬁed|anlne
(Compound 4) [0213] N4- (2, 2-di net hyl,-4-4 (di -tert-butyl
phosphonoxy) net hyl ] - 3- oxo- 5- pyri do[ 1, 4] oxazi n-

[02 12]6N9'+@ 25lifkyt-8-okp-4IB 54yGdo Elgﬁmdzﬂxg-gh)eﬁﬁhbroZNZHBmﬂ- md

rimetl SR NEE r> AG DB s AEORROuB b Srlic. HOQY atmal, €5C6:
(15.04(0i4b. 102k Ho Qﬁ@alkte;rttlﬁltyl%gld%ﬁgﬂh?%o@éhatt@?3r@§’c§0' mhRP in

moni tored by in process LU eaction”m xture
DMF (108 mdf)ovasestired af rmomt temperaivire tiades mitrageafatrmsphéreofProgress of the

s 58 Bl BB S 3L SR e gy o

peaks (raﬂwl ‘ﬁlS) prithodlede- rethti @ timbBs @kplRg@at MIGH Bt £ 69@ (major)
compl ete conversion of intermediate (nono d

b351de§ Stﬁﬁt"ﬁln&%t%e)l (Fompewrubt Injiéad yelbes repstion dreare] tued ¢o olrm: green
as the fS@aé't‘idH e].g’ %@%eﬁ%ﬂoﬁ&p 198%]?8‘ ? X eaflg\%]\Nat er (200 m),

tirr 0D mn-a e clear white

T e AR LI D
pouredim’t@ fg-wintele@ 00ig!) avaetined heRbn®RBy aAdidg Bk S61aEHM (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,SOy4 and decanted.
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Wei ght of the solid: 12.70 g; purity: 97% (Conpound 3)
and 3% ( Conpound 1) 1H NMR indicated acetic acid
wonres@igsde (1: 1) [ 0215] To renove acetic acid, proeuseiosdo1sds
was taken in acetonitrile (300 nmL.) and concentrated
by rotovap vacuum This process was repeated 2 tines
wWith acetonitrile and toluene (3 X 300 10 niL). The
Note: §t§p|20pambteai|on@ direaily, bewegr.undErextragfionvack iniv acluBon 1Bais to

e solid was taken in acetone (400
dlfﬁcér@%,n%l inyétla %X%%g‘a?. ed to provide M-

(3).2- diIllIEHb]ﬂdreécIeﬁﬂédIl)tdihﬁ%%ubjected to 10 g of activated charcoal
phosphonoxy) 0xo0- 5- pyrido[ 1, 4] oxazi n-6-yl) - 5-

ﬁeatmpbélﬁ%ieql\@ (Bl %FldSéllﬁf?dret hoxyphenyl ) - 2, 4- pyr| m di nedi ani

o0 ot 1 M ARy bty .o

its Volﬁn&gmﬁdeft fdd cryisballizatioB. Fhewolid ctyQalitad asZdhinul&s wes fglthiedrd, crushed
the g%@leséa;gwaggwgsﬁa@itgi\/?@ ?@Oggg)}ﬁr% dsrgagl(};lﬁgr?};')g]@ KaguuS See
Step 7%@0%%0703 G&ﬁpﬁicgr?“usz 06/ 001 %@%&g 1dg/lnTt § bty 9P ompound
3), 6.2¢% (Cor2pdindel) hiB¥AnfifatiMy @Pdyen phosphonoxy) net hyl ] -3

-5-nyri.do [1 . .

X8 B S sttt s e i 590 il of pihulethsg g s ool
CooleByhd Hilieicaes k&ﬁd)\ﬂ:am@s@élvgcﬁinﬁteﬁﬁl Bttt GRS Hda.{ F

NaHCO 3 (2 eq) { FO ONNNNNO ONVUNHNHI

{ 620 Abﬂvmceﬂrm was swtemwxstadhzanon ICMIBE (300en].). The

it g s et R O ) 1y e v

to prosie Ulhe d)ammﬁBMa(dQediméﬂ@M[@(ﬁ tE@—b&tyl @h@d@ﬁﬂﬁd)@f)\m@ﬂlyl] 3-0x0-5-
I - 4 di h
yrldc’g|4 bd 5% . 'r?é % I -tgr_nethoxyphenyl) -2,4-pyrimidinediamine

(Comﬁée{,{r’%(}@[n%9ﬂ%3{§?ll gﬁn)é)g& %@?@?g%l(@; P ol TEBO¥YB @,
1H,J=2.6 Hz), 7.76 (d, 1H, J = 8.5 Hz), 7.44 (d, 1H, J = 8.5 Hz), 7.02 (s, 2H), 5.78 (d, 1H,
Py = 6.1 Hz), 3.64 (s, 6H), 3.58 (s, 3H), 1.45 (s, 6H), 1.33 (s, 9H). LCMS: ret. time: 14.70
min.; purity: 95%; MS (m/e): 693 (MH"). *'P NMR (DMSO-d6): -11.36. Weight of the
solid: 15.64 g (yield: 55%); purity: 97% (R935787), 3% (Compound 1).

7). Mother liquor was concentrated and steps 5 and 6 were repeated to provide

Compound 3.

7.2.2 Synthesis of N4~(2,2-dimethyl-4-[(dihydrogen
phosphonoxy)methyl]-3-oxo0-5-pyrido[1,4]oxazin-6-yl)-5-fluoro-
N2-(3,4,5-trimethoxyphenyl)-2,4-pyrimidinediamine
(Compound 4)

[0213] N4-(2,2-dimethyl-4-[(di-tert-butyl phosphonoxy)methyl}-3-oxo0-5-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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0.86 nmmol) in water (5 nL) at roomtenperature while
stirring the contents. The clear solution fornmed was
wonremtoegB4ei t h aqueous (10 nmli) CaCl2 (0.11 gi n BOTMIS2006/001945
water, 0.99 mmol) 10 in a dropw se manner at room
tenperature. The addition resulted in the .
cmnwg5§C|pltatlon of a white solid fromreaction m xture.

[ @%ﬂ@trrwwom. Afieih effieatdes cenvanniionof SM ardd
. con e . W Lh wat
omplpfifconforiEh of fitmedthyRebgo dey BB Ruc 35 BRI dRbSRa

R g%grooae@t e EPal S DL i i

ﬁltereé oIThei cleat Weitd BHerasalle fwds Wagredebﬁﬂedatuﬂ 0 nm glliu YREMR (260 mL)
C far %2 h to 15 provide 0.41 g
succeque t2 doieqy quprfg)]lowec[g dwmtg@@ﬂug vacuum over P,0s5 in a desiccator.

T

1ndmmmdmyﬂy>au&ppyﬂmﬁﬁuﬂhedlan1ne mono cal ci um sal t
(Conmpound 6). 80 WD 2006/ 078846 PCT/ US2006/ 001945 7.4
[ozls]sgm trémmasaceﬁc Ryiedhe golowRabke i8 aCtbnirild %B%LN&Q%&I%emated
qap ONNHr-NH CHBOH/ RROONNHNHNG O 0
by rotqvdpivaguymy Thys maceED WS kppsiecy Fimes Wit acetenitrilgwngitoluene (3 X 300

o PR RS i

[0216%?@8&%{%1@6%%2: n%%etgnen@pgf@ RéRe @143 %1(1?{1_50 fioyide N4-

(2,2-dEh 2RY1{4B[ (dih)’dfc%hh Pﬂosphbﬁﬂybrﬁ&hﬁ (Qﬁo-ﬁ)—p%dm!]axa%@i%—yl) 5-
?gt once le stirri ng the contents at qu

fluorog TSt h%mk)g bpyimidipesianing ﬁCmnoundm)t OFlddMBy
(OMsES4Ss o216t 80 of 1814, r1§405‘9r20§/ B, 7 (B! PERR 590 @, 11
J=8.3\dz), 2,03(sli2iBt hyb{(d- 1r}EU?m>%/6r6my|3-@7 (98, 3:39¥(k) $19), i 44 (s, 61).

LCM%{%&WRC@‘ 93 yim; pyrify QIREMBAmAe)5 581 (IMEE OB DVER (PMSD-46):

2.17.pyri mdi nedi am ne 10 (Conpound 8) as a white solid
(0.11 g, 74%. "H NWR (DMSO-d6): S 9.47 (s, 1H), 9.15
(s, | H, 8.16 (d, 111, J = 3.8 Hz), 7.87 (d, 1H J =
8.5 Hz), 7.37 (d, 1H, J = 8.5 Hz), 7.03 (s, 2H), 5.40
(s, 2H), 3.66 (s, 6H), 3.59 (s, 3H), 3.27 (s, 3H),
1.44 (s, 6H). LCVS: ret. tine: 12.88 mn.; purity:
92% WMs (mfe): 515 (M#). 7.5 The Active
2, 4-Pyri m di nedi am ne Conpounds Are Tolerated In
Animals 15 [0219] The ability of nunerous
bi ol ogi cal ly active 2, 4-pyrim di nedi am ne conpounds to
exert their activity at doses bel ow those exhibiting
toxicity in animals has been denonstrated previously
(see, e.g., U S application Serial No. 10/ 355, 543
filed January 31, 2003 (US2004/0029902A1),
international application Serial No. PCT/US03/ 03022
filed January
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31, 2003 (WD 03/063794), U.S. application Serial No.

10/631,029 filed July 29, 2003 20 ( ), international
wapmisiocgdss on Serial No. PCT/ US03/ 24087 (W2004P0TARSDF/001945

U S. application Serial No. 10/903, 263 filed July 30,

2004 (US2005/0234049), and international application

ria P 04/ 247 0220], The safety
? nﬁx%\'%a ngaé% @@mﬁp‘bﬁﬂ@y : rt)%ﬁﬁgtwol@sﬂtyﬁ--’»-
a cor éx%ﬁtﬁyét‘lf’[bf‘]m‘épﬁoq’@g 5(?%‘%? 3 %rt( y-trimethoxyphenyl)-2,4-
car di ByHBUdingdiaming meprGplcipmsa gﬁpmp@aué@ on in heart
rate and 25 increase in RRinterval was noted at 50

mg/ kg in the~gardi ovascul ar study and a slight ef\fict

81 WR 2006/ 078846 PCT/ U82006/ 001
vi rz‘L @ st er N mﬁo ntnjied
¢ NS t/udy hervvl eNa

< GNS
har ffacol oy studies deterntned t ha Cbnpound
|| tolerated. G.P toxicology stydiesy |ncluded
O=Fe¥iti ve nutagenicity and clastogen|¢|ty studi es
H§ Anes, chronpsomal aberration, and RBuse
ntcronucleus) In 28-day toxicit studles in rats and

5 monkeys, higher doses had eV|de e of a reversibl e
ef fect, an Qe an (mld effect
in théfgﬁﬂ_ﬁgiy /ze (rat only)

t an

and bonenp@ar r ow celﬁu nonkey) .

I munophenot ypi ng i the rat study reveal ed a

signi fi cant decrea@epko the percentage of CD3+ cells
in high dose rats \/\ml)l-e @*ignificant increase in
CDA5RA+ cells was noted fol |l owing recovery.

I
A o T
suspenson dEN4-€2.2 elimeihy bivd (el é @atphogphohomgmathyl li- 3voxmiSt y i n

pyrido Kol DS e th 1 fRAEE R DY 5. Fay RGH B ee (05

0.86 mfn@f)ﬁn anttr @-@QlL'Tﬁf Kﬁﬁrﬂﬁhp@ﬁturg%ﬁ@)éﬁmn-é tBe DY e COTROUSE
i's Biologically Active in In Vitro Assays [0221]

soluttot@fm’m@@ Mds tredted siih a{qt;gcms.( Hemén daht: @dtli g/t li0onL ofater, 0.99 mmol)
ina dropw1se %%glgfj %Ié.‘géllﬁl\ég%?g‘ A e’rh%d?lﬁy)ﬁgﬁe%%?%ﬂ%%rempt ation o}a

white saRP 0K reRdtDh nix4360 MUp&s c 8 51eSGESE dMitiomamidcoi@nts W re stirred for
activity of tryptase rel eased upon degr anul ati on.

a peno@gf,%(b@ﬁa 1ite§p§egfam§:f1 Wikhwaes (40 i ditedn dije elgar white solid was

n I
taken 119%9&??% @%aﬁe?l}ﬁstﬁ%?g}%%ﬁla% ast%}u(t)l{rf])ﬁsx?as lég(l)led ﬁltered
and drlerhrlea \ma sﬂhgra:allecnqi aridhfugther diwdamﬂexﬂggh hatuo@ow&n nﬁ@t L hto

prov1dep@lllf Z% f(%zﬂé%é :ﬁdmit%nal | d|1 ?{gdepg E) %ngfyggtle‘?lfyi]o3noxo 5-
pyrido[fT leﬂazﬁe@?g C_*)g{hlﬁox@ sl E§ﬁr I5C QHn@%xgﬁﬂ(e%%gb , gyﬂrﬁgﬁﬂned(tgx%g mono

cytoki'nes teste hgl ng from
cakumﬂﬁﬁnﬁhﬁﬁﬁnm46)7 7 Drug Conpound 1 is Effective in
Ani mal Model s of Rheumatoid Arthritis [0222] The
bi ol ogic activity of Conpound 1 in |IC nediated
vascul ar edema (Arthus reaction in the rat), in
col I agen anti body-induced arthritis in the nouse, and
in a rat nodel of collagen-

80



10

15

20

25

25 induced arthritis. 7.7.1 Arthus Reaction [0223]
| CG-nedi ated acute inflamatory tissue injury is
wonpleiogstsed in a variety of human autoi nmune HCTAEIW®S/001945

i ncludi ng vasculitis, serum sickness, system c |upus

eryt hemat osus, 82 WD 2006/ 078846 PCT/ US2006/ 001945

RA, and gl onerul onephritis. The cl assical experinental
mbdel Pynthegs ebBredrag Gompornd $j ury is the Reverse
Passive Arthus (RPA) reaction. Intravenous injection

of antigen (b al bumin, OVA) follow ng i nt rader nal

1bodi es specific t b t
i ;@\j\&@n re;,ul #hag; 'l’?ob"é??q)/ascﬁ?
e

N CVanll & ra fl am‘@.ta@f:,ya gspon 4
edema, neut roph| | infilt ra i on, and rmrrhage at
o injection sites (Szalai, et aI 2000, J.

ol 3 164(1):463-468). [0224] A si ngl e oral
treatnment of rats with Conmpound 1 one hour prior to
antigen/anti body adm nistration reduced the cutaneous

[0218]?&4 (RERgikd eBY1- A il 1Bt LRTRh RO REIE Rl 81]@ 6%&?? pytido[1,4Joxazin-

pendent manner. Adm niStr at ion of 1
6-yD)- %@Nﬁ%ﬂé (34 mimmsith sy pbseyi el éwunadlnqmamml(agaeamﬂ aEdesosibed

sone i LRI, LA 545250080 Bt GO PRBALES o

NaOHaqomﬁzBi d 0 S[ﬂﬂaﬁkva'ﬁhddﬁﬁtlonb@fvhﬂﬂﬂtﬁhﬁg Yheadontetd 3 r€dm

nd eval uated in the nmuse col | agen
tempea%“{p b]g@ﬁrqsh eEFasHempRs meniterad Ry LS. Afiendhi ofistising, the
solid Iﬁf@&bl‘tﬁtéﬁp%aé hi1tGel b&&&ﬂge@ﬁt - 5a8y Ngf()@kzt (?b%%y}-?-ﬂmi?‘t nﬁ%ﬁ% tﬁﬂ-}

to 1 nduce arthritis Teroto et al
oxo-5py8ida)l, 40 LBirra-9Y:5- ﬂb@@yN@{G éJS-trmﬁﬁ)l(iIﬁgypHenyDLI m-pyhm\i(ﬁﬁ&dlamme

110(,5) : 651- 658;
(Comﬁcé’ﬁ%i%} a3 3 Bgte iﬂlb(g@g 7§¥yﬁa3§|WRn@M$Ocﬁ69ﬁé?§7 % dmh 9-15 (s,
1H), & f@(d% 'Iﬁd;r Lhana) ﬁ%@'?@tlﬁqu @9‘%&3' ’i‘§"7*fae‘i}ﬁcﬁ18"£ Ho$ 7.03 (s, 25D,

t hat di seas€ synp
5.40 (:( @&es. 6@(9ngHw3t$9 @, 24), £B827I'(s,53}a)‘ ﬂem (@,nSH)I IVCMS eett ii@p: 1f 88

S T e AR

and it allows evaluation of inflanmation that is
i pdependent  .of i body roduction. [0226] CAI A wa
i 2guceﬁgf’% CHYS %gzg Yhupadip IPW‘F%QQWQGEWM&TP’GH&*S@ T Animals
hr.agen- Cl A(r I\/bnocl onal . Anti body Bl end (Chemi con
[02191&{?{1%?@1 157 Q%lmerg‘ﬁ Olologetiycastize 2dmyrimidineAiaming somaunds to
exert tﬁ@ilr EE{YW@ o dgﬁ.\é %ello@ﬁ tﬁBse@khMﬂ%}t‘g &%aﬁ 5@@1 B8 hels %E%lcaén%}lstrated
of 1 treat

Conpound star
previowly hime, 64gh Uu&‘f sapplﬁcaalnn iSeoalyNad 673555348 dtledbFan(idg)3 102003The

' .the i t s in. hind- ored
255D dtGmeonl gl seriet S LRPRES 2L B sanuary
31, 2003 annm%mﬁ% U.BaappHeatRRtSra PR Q68 OLMled A '2992@30'

vehicle, reached their peak clinical score wt
), international apphca’uon 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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di sease incidence of 100% [0227] Reduced inflammation
and swelling was evident in aninmals treated with
wa@anpoassde 1, 30 and the arthritis progressed ROTAIS2006/001945
slowy. Treatnment with Conmpound 1(b.i.d.) :
significantly 83 WD 2006/078846 PCT/ US2006/ 00194
[e ed clinical arthritis (p < 0.05) conpared with
ona fey ?’%"é"ﬂ@éﬁf@ exgiaf %5‘ RErkeYes dpn yoteduh m%&mmwgéy.
Othertvi¢@hesaBity DRITRAEAE | sralRVas [ duced
arthriti syggyeri ty‘,gylgli seaseeﬁ?%ggg%ﬁggmggnodﬁvﬁﬁwgp tolerated.
GLP tgriselogy Rigdies ércludetl ocghitive emeagepicitwend chstogshighy fug@htAmes,

7,3, Col | agen- | Acthritis 5 [0228
chrom g PRl R NS 281 g wies s and

monkeéys] higheridosésteadGhilehdt sRoSNESibId IRt HRY i :
~Med. 191: 1611-1616). | nj ect onelg%m?’l%’eh‘%?Qrgnsammase

1 9an EXP
(mild gffpqt Ly rteniy sokees and desarnisssizer (ouwokd aad bomemagow cellularity
8RGHI Tl .erjstical i.nvol ves.infl ammatory.

(rat ang estr ngtji on o Oi)@%h%%gl tgalﬁ ga%gjg%lg r%‘fea[eﬁea Sﬁ%ﬁ%ﬁﬂ%f?ﬁsg in the

percenfidgetpf§ Mitiordlls amhigh\detd tangwinile 6 siphiidadiiR@eask i SBRASR A Alls

was ni n ?P?lt S.is com‘mnhy used to eval uate conpounds that
A fflogdng rec R tisigpatholosyovassnaiewierhyt anly faraail desductishs in
witenamEQ) A hash disbd | - | i anpat or

Tnmoc_ ondi t ilgllns ggrﬁlddbrs?gs @ﬁ%@%?%lgﬁgé gﬁ%‘%"girgte?%&ﬁgn%‘?mom

immugtyt ipdhe aitcKLEr antibody pypedsmieatt TherNoDbsdrked AdiaSORTEER TR Vel

 #iE snjoact TienNoDbGried Adiex
voABLTHID o BRANEN el b kaie or tobarct or i zed

by synovi al hyperplasia, infiltration of nononucl ear
cell s,nwpanpus formatign, .a estruction of cartil age
aﬁ' bo’%g‘.‘g Pmﬁggnﬁé%ﬁml%ghfggsgyﬁwmIHdK@MW%ﬁ t hat
ti bodi 15 to Cll are a prerequisite for CIAin
[0221] ¢ %Po%@%ségleglﬁ P%a%%—fime@ﬁwnt #révaties of lordtBlasiddperived Primary

Huma® sl [ . 8 in. p, | munol
e N S VR 55 B e S Bldcn Ay Wil s B ezt

43nM gﬁaSBsB}eCDberehsmﬁag ithﬁ&;cdhit}z ﬁényﬁhéd tefeAsed@pah deéﬁaﬁ‘é&?ﬁ&ﬂt

egan, at the set of _arthritis synptons (Day 10). A
Comp UG ng G Hh B Sipuisi et e G s o Finotmacin i o

lciurf BbreAhat GRIR - el:s (-1
UM 18 and 20 3?%%%5.913%@{31 %%g551‘£€aglg?fef%ﬁ Ypnaling, thus
indicatinghat Gampound drie spedifid tp FeBrsigraling,caall nat ddprartul&ion per se.
Fity. . Usi ndar,di zed, met hod. based on the

Compog’g‘é?ea s%lPh#’b"F Hie I‘?’ﬁﬁ'ﬁ?ﬁ?&@%ﬂ@%@ﬁn Ardseslaass oL TG4 gi t al
ECso = 38NN Beyabkify ' i ¢
(ECs0 concl Esi on %}?élilﬁggqgstt%dd?@(sbg%rg%%?&g+E§Ig\éa46|2}ﬁgg' wer e

al so anal yzed for histopathol ogi c changes. 119G

anrt i by i . d,.i . "

quadr up Iui%ig(%lng@dEili %S%féc'lt'ﬁ\gﬁé %\Rar@ggwgoﬁﬁ K O?iR&fHP‘atmd Arthritis
0222] "REWRID : j hddi SeeVeri LY, th s
10222 T3 BB bt ot A8 1 o e B MR rsction
in the rgt}),@nwpgageu@gaboctyﬁﬁdmgﬁlagt}mgs e hivase, @AA A AHRGhdde] of collagen-
inducecllglrglgrg[}/se throughout the study. By Day 28, the clinical

sE6ME™ n the animals treated with vehicle al one was

6.08 0.67 conpared to 2.54 0.98 in the Conpound 1
30 nyl/ grou p<.0.001). Blinded radiographs at
st udy7tk72 m na&é‘HSBBE lon

[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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28), denonstrated a significant reduction in joint
damage: 3.66 O0.71 (vehicle) vs. 30 1.63 0.67
wOCwepmagead 1) (p< 0.02) (E. Brahn. 2004). Bl i n#e®@/US2006/001945
conposite histopathologic 84 W 2006/ 078846
PCT/ US2006/ 001945 studi es confirned the regression of
pannus and erosions: Mean nodified Mankin scores were

RA, agnt(i glomeguloneppaitis ¢ IThg clessicabexperimental swdahfor gcm@mtm@ssmg injury

is the gg%@% g% 1]v|23 rz?ﬂ% mgﬁﬁgglee%ct x ea@a %e%%ygnjef gn ?E %rgt en &crvva bumin,

OVA)Cfoﬁpwm’gdﬂtré‘deemﬁl i) ebtiorBo fmidbdiab b cHiic[t0 ZB0A (Rbbd antd-OV A IgG)
bi oavai l ability. For

und 4 t est for oral
result Wgééltf&w af\ga ’rowff S an@vééargf‘ é%fb%nt}%FOerreW%ﬁ@ractenzed by
edemd’ QBHEd B 1§1ﬁ}’c1%t101|f> %ﬁdé@l@toﬁ Hitéét Atk A t1 te%%ggﬁﬂvﬁ%ﬂ) 2000, J.
for intravenousS and oral dosing erats ere
Immupeldil ¢Hf Bd63-468). acti ve nmetabolite Corrpound 1 conpound
(drug) was fornul ated and adm nistered in the sane
[0224} Adindle sral kethewnt oityatsadth Gompodid DondHouic PEoPABkide/antibody

and/.or dyu pl asma sanpl es were obtai ned and
admmé%t’ta?la’aff‘é@‘ éc"dr‘ilﬁte cYgneAUs %ﬁ%ﬁt@dﬂﬂaﬁ@a@w edranpingatase

depenﬁ&g/n%mgf Uzgdﬁ’iffﬁs@raﬁ@:{tI S); l%bé{'al%&ﬂ dflofttff%ﬁ&? extravascular
i qui d chromat ograp tan nass s ectronet
leakageL@/BVBmB)le dEe (Pdso) fﬁhntlmdimpsms iby 80%1@dnym&i with @chicle
erforned based on the plasma concentration data. The
‘har macoki netic paranmeters of interest include
G earance (CL), Volunme of distribution at steady-state

contr

(Vss), rmn hal f-1jfe (t and. or al
bi oavai'l agl lit Ol lagey Anﬁm?i@ﬂgﬁ;ceﬁq%ﬂ,hggm ts of these
xperinments are illustrated in

["22Sﬁﬁ'&g&ilfﬁ{%@m@g@%qg}ﬁ'é?%&?mﬁgw s vapatgskindhemppssscollagen
ant1bo€57ﬁn(§fé@%rtfn@t‘is dCAFA‘j h IS AAMhiBh 5 haH- 'ty% it Qolﬁg&%c%{ﬁ)ody cocktail

ey rats. adm ni strati on, nmpoun
is apphtct@andtw atrttlmne@ew@ eanti 1998nd. Ainstuapkd48(¢7): al@aagm&;McCoy et

o B8 KPR, S RAPRSEA0ES 8 AR CHERGHNS, i

1466)s TR (R8si AbIBHEIREITEE BOhi A8 tﬂauﬁiebh@rroa&tt I@ouag@hliﬁdhc@& thiYts
in the same vehicle, no prodrug Conpound 4 was present

(CIA) 4y Siai disease [sympioms anpehy quickise(dsvelppidg wgthine24t98Ihirs after an
IV-inj {B?lgér#%ﬁté %dﬁgé %@9?2 Esvlggncdglggxgg%tpl @&sqs&epﬁ%&ae{nﬁzﬁ-resmam

mousd:ﬁtmd{su gnd Calpwsienchvhtibs of ﬁﬂladhﬂatiﬂn&ﬂdt@ﬁm@%bndérﬁ dfaftibody
converted to drug Conpound 1. Gven orally at a 25
Pmdu?ﬂ%’e of 4 ng/kg, bioavailability was determ ned to be
9% This bioavailability nunber is based on data

[0226b§AéAww indusatl in Bribieimigs by tinteayepelstinjenioen eftuirpgemCIA®

Moo, SRRy bep BN, B 780G 3 0L BT v
followkd @xjags iste byrnSpitagtieonea\iheytisrabSLES| OAMOdgpanad 1 treatment was

dmnistration of either drug Conpound 1 (2.5 ng/Kk
startecg“g@n@dbl}o%q 0 piiga d@tﬁﬁ&gﬁ@? n&)) The sever1ty of t?tg art 1tls in

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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85 WD 2006/ 078846 PCT/ US2006/ 001945 (4 ng/kg in

PEG 400). The values for AUC/ dose are nearly identical
wonadicmasdsng t hat the prodrug Conpound 4 i s abBoThseno6/001945

equally as well as drug Conmpound 1. [0235] FIG 7

shows a plot of cLogD vs pH cal culated using in-situ

di.%ﬁll ons for both Conpound 1 and Conpound 4.
reduc%)cﬁ% arthritiss(prs %H{S)ycqm@mgbxﬁym pignadsiteatnd] withveetitly ogly, while
Jowerid@§y l%@@L &f Cgﬁg&ﬁ X slﬁ)%eﬁa t%e&ﬂ%\kziga?&%ea Euqﬁ]r% sowgntﬁ disease

i n phosphate a no
incidepemtand time oComptyindvedet, $hefﬂ1ﬂ‘aﬂenc¢$0i/éié nét sifefitdnd(p>k0s).
Measured solubility values are consistent with the
predi cted cLogD values at pH = 7.5. [0236] FIG 8
denons/7& es t@alagendddugdraeiisd 4 is stabl e under
acidic and neutral conditions at 37C. 10 [0237] FIG

[02289 Oink Ioﬂﬂtereapﬁﬁnéﬂtel maodelefos [Omdiatd Qeus ﬁuﬁi‘?rfpﬂiér@iA“mtr@dents

n i crosome preparations. Prod
(Reings B0 31 s B AT L ehl ) nietign obispo rapliagenCIL) into
roden O T R Ao O L el Ty SRR nd iy
destrupfieor ofendagaodiddione of ﬂreoilntd Jdlmfsf\eMIEEﬁncsmwélﬁteswelhng of surrounding
was _ observed

f CO
tissue oS o FonmpD 1655 b2y e PR oI ekt B of ragntal se

as drup$ £ ftlé@n{eRrHOMBEm 4ol Barthiisis akd StHePcKirBh toF e
hydrol ysis to drug Conpound 1 |escobslcgE‘I\k/fg%ﬁﬁ {975 fopditions and

is lnd%’éi% Veruseant leos giier mice ot tatighinjectobef CHtimincoagplete
presence. of .Phos
Freuncli}gtal ELQ?IS{}QI iy a asg%rr]ision %;t%%s §1% 81V6§ng§en@ &Tyart%ntls

charaqperizriet byj Piervyal hpbﬁ?hblal Rifittratidn of o BuddSH: call € phiRfus formation,
[0239] FIG 11 illustrates the absor tion

hosphat ase,
and deg {E’W Garidagnsad bane K hanbesnreieusty welhdeusentedapat antibodies
to CII 'alfél d Ih't‘éreq& fle &8 Lllﬂqnl%e a@%s e{lpcﬁéf%ﬂan? 1(% uréol% %a%%ﬁﬁuﬂls

i s not” dependent on I'on
(Svenase;n ettos oY W98 oClry) b Iymnmioll. 1|1 h53bb26)i on for rrul ations
(PEG 400 and carboxynet hyl cel lul ose (CMC)) and as a
[0229]o®3n@enew DO geledinnfungRESH RS- 0 WRR4QlivEasadn @/ite Oral
rmacokj netic data, the oral bioavailability (%)

treafmﬁ?@&ﬁ%}ba t the, st plcprihritis s Riomst (Rlez d ) ehitethleef Yastsartre treated
Wil € 11 0) ! ud
th el E RIS O] B CorMunial HChOBE (AP RAMASK (112, 1B

CapSU es was deter I OX
30 mgﬂc@O@ﬂOﬂ)SﬁA@@@g'é)Uﬂﬁ@ (5734 013) iz\&ﬂéscoWdaiallbf‘foﬁlﬁlhdﬁﬁ frithetis sbverity

using {3 PERHEPEBE DAt oBr b Ghap b gt Sarssvletion
digital ﬁleSéIﬂpM h@ﬁd 111%B§ {Veférkﬁ)ta[fﬁ&gd:t PRI RA F 1 S @y%S)

being covalently linked to a prinmary or secon
These Lpba gverg sty zt don ldftopdileol@gid 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

84



10

15

20

25

pyri m di nedi am ne noiety. 2. The prodrug conpound of
claim1l which is a conpound according to structural
woaomwsores46l ): RL7 R1I8 I (1) 8 194 2R5 . R2 RBOTNSZH0K001945
N N R21 R22 R23 including salts, solvates, hydrates
and N-oxi des thereof, wherein: Y is selected from
CH2, NR24, 0, S, 'S(O and S(0)2; Zl1 and Z2 are each,.
studiei nokﬁ‘pmdelm tegres§ionn€pamaos met srosiens cveah modime@Markdn $¢ores

were (e GeBlaiive - SR GromviE Srofl LR oy phneges o

natlveF@II We@éiﬂe? deb:edse@8 CoMfpoaad kK¥leatoptdtonal |y substituted
one or nore of the same or different R8 groups,

cycl ohexyl optionally substituted with one or nore of

thg Sqie p%dmg é@ﬁl Blin KA OVRISy BiraSailpIper ed

cycl ohet eroal k | onally substituted with one or

[ozsog@t;&r@g CB&%O\S{‘EEEEW% te@teﬁff&r&mtbl&&agmﬁas Fo&% &ddY), 1R prhdrug

optionall'y"s ituted wth one or nore of the sanme
was dtssolded fneragiotis R&ngcsaﬁstpg PEﬁm@%ﬂoh@mmaad AINIG sgspsssippuioed
one

inteo e a8 BT 0nEE BB sty SR ORr et Fy RS e GRTpound 1

comp¥hrdd{dri) Svad Fordil fe®@hnd ABniSRMReDMn tH §nes Rihicléd FHllowRs:
R5 is selected fromhal o, fluoro, cyano, nitro,

adrnlmaatman efthernypdras and/pr g, plasresamples wgreioktainsdgad eytracted. The

plasma cgﬂgeRﬁ'atl(gng}f Fﬁ% eﬁrldg% aﬁlﬁ}oggru\g ‘%ﬁa Brg ne{irggr i ag% V&)e% ﬁgzﬁnece

hqulditfhrcﬂﬂz[tsgﬁf)h}t/ﬁﬁdaﬁ ﬁliEas@ Epddtrf)lfnetlry‘.‘ (ItC/R&SMS)RbethodsB(f%ﬂa’&’:pkinetic

analyses ees DTS bASTRBISSTs EpiSRRT R O] K Rap st

paranzeqc)[ éﬁ%@%ﬂﬁéﬁ'ﬁ%ﬁ%@&&%@ \%}I{%Rg?%@)iml%utlon at steady-state (Vss),

termindDhQICHEY (b DdNR(tShBpitatidlity (%F).
- S- (CH2) m C( O) NH ( CH2) m Rb,

[023H @he Cdnit} 6F hesd MrtolChiRajmred®inetic experiments are illustrated in FIGS. 4-
-S-(CHRa), , - (O NH (CHRa) , , - Rb, - NH (CH2)/ z- Rb,

12 _NH (CHRa) m Ro, -NH (CH2)nR1'], 87 WD 2006/ 078846
PCT/ US2006/ 001945 -

. (CH2) ", Rb] 2 .

[0232] Referrimy tNELG-AHPK proﬁg’s ateNLp@{l & IZ\]C‘P@) P admipisteptign én Spraque-
Dawlet Nt FEIv adnThiShad¥t, €5hRbudl Ras 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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R 7 is selected from hydrogen, hal ogen, fluoro, |ower

al kyl and nethyl or, alternatively, R7 may be taken
woagstongtsowi t h R18 to forman oxo (=0 group OPCT/US2006/001945

together with the carbon atomto which they are

attached, a spirocycle containing from3 to 7 carbon

atons; R18 is selected from hydrogen, halo fluoro,

(4 mgfkgvip PESH- fk%) die velen{dr AJyC/dogg are nmm ldémt}ca?mﬂ&atmg/tméthe
proarp SRR s thi el kb ST ARl Surer "

| lﬂBSﬁF@@é’”%@w ABLARTHERG PP Ot St 1ot

CompdBAdY bn® Conpbin@l HaCh¥pbind f%ﬁugmﬁpp@htyﬁ{&eaﬁdt&gewﬁay

wth R2 to forman oxo (=0) group or, together wWth
ionizapledmeasuseth skt lséesma@rl megipl it phasphate hefiier a4 pH = 7.5, data not

Show@gF ec?%lgasg %%r ogen: E]& \%r;é F Y b ‘%ﬂﬁ%ﬁ% Rﬁ%t onﬁ S%l}% fie) Fatues

are cosibteninadth ﬁﬁlpjedlaa@cL@vﬂ&esialpE#U@get her w t h R19 to
forman oxo (=0 group or, together with the carbon

[0236RFTM § &&ndﬁékrﬁﬂés ﬂﬁt@?ro@h% @&hﬁ&ﬁl@dl» is 3taBR! lfnggﬁ/&ﬁ(ﬁc and neutral
containing from3 to 7 carbon atoms; each

condifionsesp@fdent |y of the others, selected from hydr ogen,
| oner al kyl, |ower cycl oal kyI , cycl ohexyl, (C4-Cl11)
[0237¢ F@(ﬂaillluyﬂraibm coif@8si@1 0f pradyplg Capipermt 4 t0 GfrgGlG&npound 1 in

micro it B QR BE SR R5F BT FAeE ' prisel apoppd L in

microbSHhal PrdRFABNE Ybtained Bk Rbdbtéch. 4n }I10WR0H &fBEs usin mtestmal and
cycloheteroalkylalkyl, 5-10 nenbered heteroary

hepatig migrosempeeainpd fremcadifferenksaurcee gertyertion of @rgmqnétﬂ te
ed fr om =0, -ORa, (C1-C3
Comp%[ul%ogl aQ ﬁg%%qf@gax’%@ - NRR, hgl ogen?

[0238] gfc%) ]FgalﬁNStg(t%%ﬁé)%é}lg% §§@§gnd A gﬁ(ﬂs%gfg in:rg(zﬁys_érk\%h@ydrolysis 0

drug CEtddnRa, is obsdpidd ABahe cﬁé@o%%@omp@ﬁ@l 3NBRetsht to be catalyzed
ORa, -C(OON -C(ONRCR - C(NH NRcRe,

by phos&mme) qurrRes. Tley pesgure of hs(sMsmraeWW 0apQ) REma was confirmed

using p{RG eI ptafield KA ka0 SN RpospSth B NFRC
[0239] E’Ngé(q(,\]ﬁ;l tf%%@ 3#8%%@%9%%5@%(€%EH%BF@M vehicles.

Unliké ﬂﬂ%ﬂ%’iﬁﬁﬁﬂﬁlﬂm %so@%n@%ﬂ&mg @Sﬂn?gﬁlﬁm fs'¥Mépendent on

otecting Erou and ernatlvely the two R

formubgiencdiradsi hempaned isabsiybed mL@HyaYeél in aRlation Sgerubasions (PEG-
400 aI)M éa{?b%@ﬁ{eth q(l'ﬁ?c%g ?Clglt(g r%dgarsyal ﬁn }tla?d gelng? c%q,?gfels y

de .e of
l”‘“’Lﬁaﬁ%] B8P BhBnaP i Berfeb e OaVﬁﬂ§;b1E { anafiogodsue
CompSuRs 4 iffow A0thvée VEhile tedt @(bo §d1gicR MO Soflitlohesowd
omp‘éRa groups; 88 WD 2006/ 07 8%46 CT/ US2006/ 001945 RO, erin
capsules) Wegrdpiqeaanagrte be ABPrOXi Wependently of one anot her,
sel ected from
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hydrogen and a progroup RP; R24 is selected from
hydr ogen, |ower al kyl and progroup RP; each in is,
wonadepessdent | y of the others, an integer from BCTWS3106/001945

and each n is, independently of the others, an integer

fromO to 3, with the proviso that at |east one of

R21, . R2 R23 and R24 is a progroup. 3. The prodrug
“HMIEH#BHﬂ%ﬁbe claim2 in which R5 is fluoro. 4. The

prodrug conpound of claim2 in which R2 is a phenyl

opt id mﬂdwg eqmraungyeredsaltniol vate hadiste ordi-exite théreofs eoreprising a

2B P p B TR R

covaleﬁltly'lﬂmke(ﬁ)to@dpmma@mm%ﬁﬁda@fanﬁh@hi@o@em Btowhbfhe BR2-1 S

trimet hoxy)phenyl. 7. The prodrug conpound of
Pynmtql%?dﬁﬁlé‘ni?ﬁl%ych Yis 0, zlis CH z2is N RL7 and

are each nmethyl, and R19 and R20 are taken
t 8g ethsagrodiyg comppend Qf)@éalgt bupichds 2 Terepeursidicagrdogrtp sumetural
fla|n17 in which R2 is a phenyl optionally
stituted wth one or nore of the same or different
R8 groups. 9. The progdrug conpound of claim8 in which
R2 is 3,4,5- trl(IomgF |- 10. The prodrug
conpound of (&l ai m 9ied_ whi C -
3,4,5-(trimethoxy)pheayN . 41|“T ﬁfodrug conpound of
claim 10 in which only ®21 i % prd§toup R 12. The

pfrf%ﬁfdg% ﬁﬁ%QWﬂ%s q{grc]l%t@g %Hd]NL okﬂtemege%f t\ﬁhﬁ er 1@?8{ oup RP

I NC [ east an
et her, Yds senecnect frem, CHz,NRZyIO,@‘,IS@)araiSGQ))QSI | yI et her

a carb nat a a a t hi oam de,
car ba dg%zdar §° Eﬁq‘eglLéF ’@‘gy 1‘?313 @H@eb SBEeiag fr@m@Hlﬁﬁé N;
of cla WS
hosphﬁéf”s’s”legﬁs B S D B S RIS B Bepggnore of
the samg or d‘ﬁ@rq@ﬁ %{% Iguglpe,d@fﬂllmydﬁ)a}kb’h®pnohﬁlly substitutdd Wik one or more

T NE AT L G O
same &;diffarefit I@dgrohﬁs. 3iggenBade oy dlyhadrodiRel (ﬂﬁﬁﬁﬁl?y s%@ﬂ;ﬁ'f\etd%th one

fron1hydrog optional |y substituted | ower al
or moxsfitlsnigmmeyorshiffrent Rit gsaunsop- L a3) prtmdlhomhsmmmdl Vylth one or

more ocfucﬁti %eflnltié"uée ﬁ(ﬁfsférggte I@gl)oa}g%é d’lé[E %gPﬁon\éﬁy Sﬁ%stugﬁgq ngj one or more of

the sarme bediffecknt RS grdupsl ok §d15 Iﬂl@x\i%?ed Iedtde0xty] oftéiralPy ddDstituted with
ar¥ i | ower %Jkoxiglkyl met hoxynet hyl ,
one or, g@ﬁﬁ?ﬁoréf tSHHPS; et hoxyet hyl and hal ogen,
or, al RefsNBebME bm b Gabon
atom are st g‘k t éng efﬁg\gvl&? ﬂgﬁh %é%%ﬁalgrﬁ%lt‘% whi ch
trifluorcesthydy e bonded to forn1a cycl oal kyl group cont ai ni ng
from 3R5 1S se ected r%1r1]1 ﬁl, %IEFR substituted with one or more of the same or
different R* or R®, -OR® substituted with one or more of the same or different R® or R®,
-B(OR%), -BANR'R®)z, -(CHz),»-R”, -(CHR®),,-R®, -O~(CH;),-R®, -S-(CH>),-R?, -O-CHR'R?,
-0-CR*R"),, -O-(CHR?),-R", -O- (CHy),-CH[(CH,),R"IR®, -S-(CHR®),,-R",
-C(O)NH-(CHy),-R®, -C(O)NH-(CHR®),,-R?, -O-(CH,),,-C(O)NH-(CH,),-R®,
-S-(CHz)u~C(O)NH-(CH,),-R®, -O-(CHR?),,-C(O)NH-(CHR?),,-R",
-S-(CHR"),-C(O)NH~(CHR?),,-R®, -NH~(CH),,-R®, -NH-(CHR?),-R", -NH[(CH,),R"],

formupj
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15. The prodrug conpound of claim 14 in which the
progroup RP is selected from -CH2-OP(O (OH)2 and

WO Chi@AB40- P(O) (OH2) and salts thereof. 16. ThecCcprsanego194s
conpound of claim 11 in which the progroup RP
conprises a phosphate ester group. 17. The prodrug

RS S B e Do e o

“NH- IR YRE- RRe) (&), -(CRdRd)y- O P(O (ORe) (CRe),
NH(ESP%BQ@%N ‘IFC)%}?) etreof, wherein each Re is,
i ndepeRdeis &élycte)d frbimaqydtdgenmalagehgﬂmced 1bmmlkymfdj thethgicbr,
J,Jbst or

ed | b
altemgiystibd | PAY B8 a@% taggyr tw( ko %ﬁnsé%htéﬁ &? ) B9BRCRypgether with
the cafbionQih 3 KA Qﬁ%‘h\ﬂ: attAthBE r&g?&%@ﬂ@éﬂrﬁmnﬁgﬁﬂ 8 8daBbn atoms;

unsubst | t uted aryl . benzyl

1- phe nﬁl % hdnet&d from @dmwnyhaémgmnﬂllolyj Ipwer Qlk:ﬁda%dl)metﬁﬂ or,

alterng g?@?ﬁ’f XlaY Eﬁ%@%ﬂi} t@e@%byv%gqg yto(%e% ﬁ;‘fxf{ll(f%i gﬁORP 02' M[ogether with

the caroaaEdsa ky w[’}ﬂdh%ﬁ) &Rattﬁ:'h@d a%p(r@é‘;)c@e cOMIBRRL FrRR S Ro Rearbdn atoms;

i ndependent | y the others, selected from hydrogen, .
unsubsi tigsdacted frgmkigtdmgfnel@vwem\lévl am&ylhthyéglbgtwm@m@av R

may bg r’ﬁasltégstéjg etrR»g{heI%7 tn&%%sncéf’% 03| i} or tggéflért\wﬂ?%e carbon atom

to which dle@@md ettdchyd, Qf sptrheydlﬁ ferBning @ﬂoﬁﬁ ﬁ:d7 Earoom hyveso g en
and | ows, agkyl each Rh is, independently of th
s]élS

ot her s K tedirprdideqeasnolgiier alky T’E“E}fhié‘cpro?hematlvelya R*

e e | oxoY
may ﬁé&g t o g‘gt}ﬂ oweér fcfé}l;lﬁﬁo X0 erbzg#{}lél&dtog%}sl%rl \?’16}% ‘éh carbon atom
to Whl@h$hﬁtysarc bitrtobeld, (A0PirGryedy CCHJIt%lillng $iolos3 kd Bitmtiomatoms;

unsubst i 4 | al bst ted 90 WO
006! o oabat bt beTony ok s Rubors, sSRred Hort hitgins opyer oyl
1owerré§abﬁk§ﬂ CM&&&%\M@M ) by‘icl@d]!kylélk?lg @fs C@!}Jéugg phelg}n]@ﬁ@m)
ar as efined in laim1
arylalbyloblfmgl acﬁmgmﬁae@het@mw B18 pemieicsteyEohrs asBtybonagholinyl,

plpera21 Il'nhOfl‘{Ong:eﬁaZ ré'gfp(llg_%lz ny},h%plga}bﬁbed gﬁ]&%&ia&y%%la
memb&ﬁidq{étdi*@&yldiﬁ 616 Behberd(bktckdarylafig (111) o F\ bR31

ONNNNNR32 RP i .

each R is a suitable group independently selected from =0, -OR”, (C1-C3)

haloalkyloxy, =S, -SR* =NR®, =NOR? -NR°R’, halogen, -CF3, -CN, -NC, -OCN, -SCN,
-NO, -NO,, =Nj, -N3, -S(O)R?, -S(O),R?, -S(0),0R?, -S(O)NRR, -S(0),NRR’, -OS(O)R?,
-0S(0)R?, -OS(0),0R?, -OS(0)%,NRR®, -C(O)R?, -C(O)OR?, -C(O)NRR’, -C(NH)NRR®,
-C(NRNRR®, -C(NOH)R?, -C(NOH)NR‘R’, -OC(0O)R?, -OC(O)OR?, -OC(O)NRR’,
-OC(NH)NR‘R®, -OC(NR)NR‘R’, -[NHC(0)],R", -[NR*C(0)],R?, -[NHC(0)],OR?,
-[NR*C(0)],OR?, -[NHC(0)],NR°R’, -[NR*C(O)],NR°R®, -[NHC(NH)],NR°R® and
-[INR*C(NR")].NRR’;

each R°® is, independently of the others, selected from a protecting group and

R?, or, alternatively, the two R® bonded to the same nitrogen atom are taken together with that
nitrogen atom to form a 5 to 8-membered cycloheteroalkyl or heteroaryl which may
optionally include one or more of the same or different additional heteroatoms and which

may optionally be substituted with one or more of the same or different R* groups;
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wherei n each Rao, R31 and R32 are each, independently
of one another, selected from hydrogen, |ower alkyl,

wo owen7shkenyl , | ower al kynyl, (C6-Cl4) aryl, ptEDNgt006/001945
5-14 menbered heteroaryl, (C7-C20) arylal kyl, benzyl,
7-20 nmenbered heteroaryl al kyl, -OR chloro, fluoro,

br ono, o, ni.tro, -CCOR, -C(OOR -NRR -S(0O) 2NRR,
Nege) rﬁé%@ NQCH)‘%(@@) eaeh epenflﬁf(%»%ﬁﬁ,ne\%ﬂ%wllg@ é%{eq({e TP
hﬂmggﬁ%@%@%%%dg"%@f the others, selected from hydrogen

I'kyl; and RP is selected from

- CH2- ®B*P{sQpleCie)l From Ty d2aEen, OvRE AyDr)® progbiadR{;and

salts thereof.. 20.. The odrug conpound- of .clai m,19 i

ohi o etk indidcbpadenty g° RS SO TRANAGRh 1% 2 0, "
conposhti A, GRRPEHdshMEoPhE bEdfBn GRSERS tath AeCrvatGe poviso

claim1l and cceptabl e carrier, excipient and/or
thatatlﬁaﬂumnprélzR%%errgmddgm@?am%ﬁpsteri ng to a subject a

2, 4- pyri m di nedi am ne cpnpound according to
oo T B Bl ohin 2 DHROS EIOIY [t os dnd

N Sth e eyt BRI % w B T i e i
with 0SEb1886R b ilcoyiield2 difirent R afeups,  conpri si ng

adm nistering to the subject a prodrug conpound

accapd Bf&lrﬁ%ccﬁ;ll uf 3£ clim Weh 230EH R7RBBAE5-tri(loweralkoxy)phenyl.
PCT/ US2006/ 001945 23. A nethod of inhibiting cell

deg :[ﬁg Blé(ﬁﬂ%ljﬁ%&dlﬂbuﬂd ¥ PIafih 5 in GHIBY R 3174, 3¢RInBS 8 pHegy].

to ct "an anobunt of a prodrug conpound

cordin 0.cl ai ] : i-nhi bi 2. 17 2nd RS
o 55 B e Bl B tab 2 iQP 004 20l Gt 2o R end R
are cadli BEB$E ahdR Seind R Larefilemtagetiar ke fgncandioersey. | ow
grade scarring, a disease associated with tissue

de Stk etddedly célnshune B Blaih 06 v @0R Wistd bhehyIs@ii@nally substituted
__inflammation, inflammtion and scarring. 25. The

with opeethmdrestf ted saimp @ 3liffereitR cgio¥Pfe di sease i s rheumat oi d
arthritis. 26. A nethod of inhi bit'&ng an activity of a
Yk Thi paskug cormpandjoé chajmdonpvhiei Rgis adhitr{lewvenalkeyypbenyl.
the subject an amount of a prodrug conpound accordi ng
t 1. dhaiplRugtapivind@f ckabmi dninivitiich Rhis 354,E-(krimetsexy)phenyl.
activity. 27. A nethod of inhibiting an Fe receptor
si DAk pkd @RS BotapduRa of AGRAM ih hicisertly BCtis a peeurpup BF.ng
adm nistering to the subject an anmount of a prodrug
COITAOE o BEE OHHABAL claim 11 in which the progroup RP includes at least one

of an ester, a thioester, an ether, a thioether, a sily! ether, a thiosilyl ether, a carbonate, a

thiourea, an amide, a thioamide, a carbamate and a urea linkage.

13. The prodrug compound of elaim 11 in which the progroup R” comprises a

phosphate group.
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claim?2 effective to inhibit the Fc receptor signal

transduction cascade. 28. The nethod of claim27 in
wohbwlh7sdae Fc receptor is selected from FcaRl, PETRRLG06/001945

FcyRII'l and FcsRI. 29. A nethod of treating or

preventing an autoi nmune di sease in a subject, and/or

one or nore synptons associated therewith, conprising

athi Thiegtredrug gompotrveofwldiel} inawhigntherprogrotp B basot&ic tﬁgmula

RV SRION ARt o e Bl an 5 b R o coen
is, de}Be%'dBﬂt%Qoﬂtﬂe Bitef sdl e dPfibR yHto3en, BptieAds suﬁst&a%ea ¢804t alkyl,

from autoi nmune di seases that are frezuent

optiongBs isghstitwer! €6-Sil hyirel asd parorllysiuhgitated éC7-GAPp arylalkyl; where the
iSRS £l BEHEREAP0 A Bp T A B8R R 2 e
alkox@YCeiamy Aey16kyS kairalkofiﬂzalkﬂ]h metteikhoethef, nedtdaye@ 91, iethoxymethyl,
whi ch the aut oi nmune di seaseped s sel ected from
ethoxygilatliand batogen, Ryraieeativ ey, it hardabioHarsIye aroemupmaare taken
£ |
togeti2h i TR BT oL AP R 00 Bl g BorRid (PRI £ AUBT BB contaning
from Bookipabomateins. di sease, aut oi mrune t hr onbocyt openi a,
synpat heti ¢ ophthal m a, nyasthenia gravis, G aves'
dil S €Bgeprodiug BMmpotind éfulyincl4 inhwkick thegitogoup RAggetesid\eom
he gatl tis, ulcerative caolitis, Cgerrbrano%s
-CHy-§)- @(@H@MW}QHZ%t%T%@)(p@Eb%n Mestedtosi s,
rheumatoid arthritis, § ogren's s?l/ndr one, 92pV\D
20067'T138dwe pomPosEboFiton bls Wike ﬁl@rprgg@}m&r GPRaprises a

s der mat onyositis, system c sclerosis,
phos&g%égé?g is nodosa, nultiple sclerosis and buI | ous

p??pffﬁgsrrggﬁlﬁ%%ﬁn@%@% Dl b Sich Bk P ER IR B i sslqetsd from

subj ect suffering fromrheumatoid arthritis an arbugt Rg
of prodrug compound according to clai m@RreRY 0P8
provi de therapeutic benefit. 33. The nethod o clé )
32 in which the amount of prodrug conpound z
-(CRRAY-OIR OTRF)(O18), (ORER A P(O)(@RTj(ORE), 2 serum  RI R"
concentration of the corre(gondi n%édru t hat ? at gr,
and sedtﬁab@eeﬁn&vhelleez@CBfR gjv@qeam pily ghibgotheps selpefed frgm substituted or

unsubfjERRE Icﬂk@hsdﬂgu d & ﬁmmt ch(g?@ng%QQg ; Sherfh HaBhthyl,

e prodrug compoun
4. 1owamﬁmxgpmy1 t4ems1ﬂnbmmhanﬂb sirbstituted of Msubstitated (CAC20) arylalkyl

har utic S d t £S £
(e i iRslerEa i Rer ebratene ok (K R DRNECK G- B ROR.
-(CR“hidj;Lé\ldrbN)@'YE(CRde)y-s-C(O)Rf, «(CR*RY),-S-C(O)OR, -(CR'RY),-NH-C(O)R’,
-(CRde)y-NH-C(O)ORf and -Si(Rd)g,, wherein each R'is, independently of the others,
selected from hydrogen, unsubstituted or substituted lower alkyl, substituted or unsubstituted

(C6-C14) aryl, and substituted or unsubstituted (C7-C20) arylalkyl;

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 alkyl, substituted or unsubstituted lower cycloheteroalkyl, substituted or

unsubstituted (C6-C14) aryl, substituted or unsubstituted (C7-C20) arylalkyl and substituted
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O HO-P=O OH 35. A compound useful for synthesizing a
prodrug according to claim2, having a structure
wacowrodssag to structural fornmula (VI): RL7 Y3 BQT/UR2006/001945
(VM) RI9 2~ .R2 RRONZ NNN R26 R26 R26 |nclud|ng
salts, sol vat es, hydrates and N-oxi des thereof,
wherein: Y3 is selected fromCH2, NR26, 0, S, S(O
or unsahgitSe P 214 RENbaRE] hmrmrsfklzsts aRigegmzagi® framd 22; andR® and y

%ﬁ f|n 4Cla|m2 "and each R26 is,
are as;AgfiR elﬂd’ g of the others, selected from hydrogen

angl. Bhe ROGSP BOMPY ST W AN NG WHiB RO iiikeledtetFrdnin e
provi so that at | east one R26 is_other than hydrogen.

-CHz@SP QP61 T80 RP) (BP0t b0 bax! safgtherod conpound

of claim 35 which is a conpound according to

st puBteypradrug oompband ¢f\dlaim 2 Rhizhhag thel stucturd (II):R 9 Y R
R2 R20 NZ2 NNN R26 including salts, hydrates,
sol vat es and N- oxi des thereof, wherei R*R2, R5, Z2,

R 7, R18, R19, R20 are _As pre Ry deflned
and Y4 is sedmpt ed , | o a S. 37. The
corrpound of claimg Gk get ed from

CH20P(O)((R)2 CHQCHz OiP(O)(E'Rf)Z and salts
t her eof vvhere each Rf is the sane or different | ower

St 28T RIS LSS ST Mo
hydrogen, lower alkyl, lower alkenyl, lower alkynyl, (C6-C14) aryl, phenyl, 5-14 membered
heteroaryl, (C7-C20) arylalkyl, benzyl, 7-20 membered heteroarylalkyl, -OR, chloro, fluoro,
bromo, cyano, nitro, -C(O)R, -C(O)OR, -NRR, -S(0),NRR, -C(O)NRR, -N(R)S(O);R and -
NC(O)OR, where each R is, independently of the others, selected from hydrogen and lower
alkyl; and R® is selected from -CH,-O-P(0)(OH),, -CH,CH,-O-P(0)(OH),, -CH,0H and

salts thereof.

20. The prodrug compound of claim 19 in which each R* R*' and R* are each

methoxy.

21. A composition comprising a prodrug compound according to claim 1 and an

acceptable carrier, excipient and/or diluent.

22. A method of administering to a subject a 2,4-pyrimidinediamine compound

according to structural formula (IV):

™ R“iE L e

including salts, hydrates, solvates and N-oxides thereof, wherein 7z, 73 R* R° RY,
R RY and R* are as defined in claim 2 and Y2 is selected from CHy, NH, O and S,

comprising administering to the subject a prodrug compound according to claim 2.
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R26 H H wherein R26 is selected from

-CH2-OP(O(OBu)2, -CH2CH2-OP(O(O:xBu)2 and salts
wOhere®a$s489. N4- (2, 2-di net hyl - 4-[ (di hydrogen PCT/US2006/001945

phosphonoxy) net hyl ] - 3- oxo- 5-

pyrido[ 1, 4] oxazi n-6-yl)-5-fluoro-N2-(3,4,5-trinmethoxyp

henyl ) -2, 4-pyri m di nedi am ne and salts and sol vates

hepefdthatlof inhibiting cell degranulation in a subject, comprising administering

N4-(2,2-dinmethyl-4-[h - 3- -5- '
to the S@k‘@gq q@.a@aéq?l? ogﬁ’ px[ogm[rgoc}{)%p%)%ggctzc%ﬁillg :E%o gléio e?i}écr:tlivdeqc[) %ﬁlﬁﬂ)it

degranﬁﬁfiéﬁg.’ 4,5-trimet hoxyphenyl ) -2, 4-pyri m di nedi am ne and
sal'ts and sol vates thereof 94

24. The method of elaim 23 in which the disease is selected from an allergic disease,
low grade scarring, a disease associated with tissue destruction, a disease associated with

tissue inflammation, inflammation and scarring.
25. The method of elaim 23 in which the disease is theumatoid arthritis.

26. A method of inhibiting an activity of a Syk kinase in a subject, comprising
administering to the subject an amount of a prodrug compound according to claim 2 effective

to inhibit the Syk kinase activity.

27. A method of inhibiting an Fc receptor signal transduction cascade in a subject,
comprising administering to the subject an amount of a prodrug compound according to

claim 2 effective to inhibit the Fc receptor signal transduction cascade.

28. The method of claim 27 in which the Fc receptor is selected from FcoRI, FeyRI,
FcyRIII and FceRIL

29. A method of treating or preventing an autoimmune disease in a subject, and/or one
or more symptoms associated therewith, comprising administering to the subject an amount
of a prodrug compound according to claim 1 effective to treat or prevent the autoimmune

disease.

30. The method of claim 29 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 disease that are frequently designated as involving

systemic autoimmune disorder.

31. The method of claim 29 in which the autoimmune disease is selected from
Hashimoto’s thyroiditis, autoimmune hemolytic anemia, autoimmune atrophic gastritis of
pernicious anemia, autoimmune encephalomyelitis, autoimmune orchitis, Goodpasture’s
disease, autoimmune thrombocytopenia, sympathetic ophthalmia, myasthenia gravis, Graves’
disease, primary biliary cirrhosis, chronic aggressive hepatitis, ulcerative colitis, membranous

glomerulopathy, systemic lupus erythematosis, rheumatoid arthritis, Sjogren’s syndrome,
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Reiter’s syndrome, polymyositis-dermatomyositis, systemic sclerosis, polyarteritis nodosa,

multiple sclerosis and bullous pemphigoid.

32. A method of treating rheumatoid arthritis in a subject, comprising administering to
a subject suffering from rheumatoid arthritis an amount of prodrug compound according to

claim 2 effective to provide therapeutic benefit.

33. The method of claim 32 in which the amount of prodrug compound administered
is effective to achieve a serum concentration of the corresponding drug that is at or above the

ICsp of Syk inhibition of the drug, as measured in an ir vitro assay.

34. The method of claim 32 in which the prodrug compound is a compound according
to structural formula (V), and/or a pharmaceutically-acceptable salt, hydrate, solvate and/or

N-oxide thereof:

e

V)

‘ OMe
T L0
|
PN N N \N)\N oM
L H H
0

|
HO-P=0
OH

35. A compound useful for synthesizing a prodrug according to claim 2, having a

structure according to structural formula (VI):

17
R% Y ZL R~
o mel XX
oL LA
R26 RZG R26

including salts, solvates, hydrates and N-oxides thereof, wherein:
Y? is selected from CH,, NR*, 0, S, S(O) and S(O)y;
R?, R, RV, R RY, R¥, Z' and 7* are as defined in Claim 2; and

each R? is, independently of the others, selected from hydrogen and a
phosphorous-containing progroup, with the proviso that at least one R? is other than

hydrogen.
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36. The compound of claim 35 which is a compound according to structural formula

(VID):

R17

(VID) Eﬁ[ lAL r)\ _R?
R26

including salts, hydrates, solvates and N-oxides thereof, wherein R% R, 72,
R”, Rw, R19, R and R¥ are as previously defined and Y* is selected from CH,, NH, O and
S.

37. The compound of claim 35 in which R is selected from —CHz-O-P(O)(ORf 2
-CH2CH2-O-P(O)(ORf)2 and salts thereof, where each RY is the same or different lower alkyl.

38. The compound of claim 37 which has the structure (VIII):
OMe
|
07 NN N S OMe
25 H H

wherein R% is selected from -CH,-0-P(0)(OtBu),, -CH,CH,-0-P(0)(OtBu), and
salts thereof.

39. N4-(2,2-dimethyl-4-[(dihydrogen phosphonoxy)methyl]-3-oxo0-5-
pyrido[1,4]oxazin-6-yl)-5-fluoro-N2-(3,4,5-trimethoxyphenyl)-2,4-pyrimidinediamine and
salts and solvates thereof.

40. N4-(2,2-dimethyl-4-[hydroxymethyl]-3-oxo-5-pyrido[ 1,4Joxazin-6-yl)-5-fluoro-
N2-(3,4,5-trimethoxyphenyl)-2,4-pyrimidinediamine and salts and solvates thereof.
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