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PRODRUGS OF 2, 4- PYRIM DI NEDI AM NE COVPOUNDS AND THEI R
USES 1. CROSS- REFERENCE [ 0001] This application clains
benefit. under 35 U.S.C. 119(e) to provisiona
application 5 Serial No. 60/645,424, filed January 19,
2005 and provi sional application Serial No.

60/ 654, 620, filed February 18, 2005. The di scl osures of

bot h of 1 NeFEODRAYES (4P ERIMITA mgamf
i ncor porate I'r entireties.
2. FIELD [ooozﬁoﬁﬂg Sﬁ%ggﬁ&h§q§§¢g§ﬁ$ elates to
prodrugs of biologically active 2,4 10
pyri m di nedi am ne conpounds, pharnaceutica
it onprising the prodrugs, internediates
1. zﬁgggsﬁpﬁgﬁﬁggwgfhods of making the prodrugs and
ods of using.the prodrggs and conpositjons in a
[0001] Jm a@wc%mn@éﬁwé%@%eﬁtsluéﬁ 32U .St 896 waprisional application

st LU, Bl HARLPYE 05630 G5y USRSy o,

60/654 @00, fhled Fe‘ﬂixﬁ@@pﬂ&) 2063 T’I'ﬂegtﬁscﬂdr_@ﬁe@of bathchfakese iphevisibgd
affinity receptor for gG (FcyRlI') activates a signaling

applicaigascage dlcorpaied herpudvisfarensadn th@trwehrqnﬁﬁune celI's that
results in the rel ease of chemical nediators
responsi bl e for nunerous adverse events. For exanpl e,

2 rosslinking leads to the rel ease of preforned

’ ne irators of Type | (innediate) anaphylactic

[0002) T e L aég“@dl ¥ u%e\’nrega‘r?eg flitpasy olfgwéodS%nagl Q,%,Itf; Io;nozo

pyrimidi@édismine coRotiyd bmmcmdalro@h@@&ﬁoﬁsf ccﬁﬁﬁt@“mg 16 QirGtlrOg'ss
i ncl udi ng Ieukotrleneg E ost agl andi ns_and

lntermqsﬂwé@%anélt&yat{rﬁlwaﬂh@gs P g ﬂ(erxpér)Jgs tlwbmeﬂ}@dayf using the
prodru%sg%ﬂa to%:?ptsosélﬁ h afllr‘;ebﬁsx[}f a{ font %&r yUCB &Z‘*%e?% 8} H%U@nnon of

variouscdig¥asds. Nnki ng Fc receptors |nclude cytoklnes and nitric
oxi de. [0004] The signaling cascade(s) activated by
crosslinking Fe receptors such as FccRl and/or 25

FcyRl conprises an array of cellular proteins. Anpng
3. H&kf nEWﬂbrtant intracel lul ar signal propagators
are the tyrosine kinases. And, an inportant té103|ne
[0003] iGrossbisking\wéFo eebepiors, echsAsgheabigh affimydactptafoptafhfiagRl) and/or

th higf SRBRDGREP oGl BRPRD T ¢ Sete oo Ak B yppooptil and

other uﬁﬁﬁlﬁé‘@@lﬁ& thhiSresolls ik tHRasRadeTRhMAIcENhe@htod res Ble forhlimerous
Hematol . 75(4):257-362 for review). 05] The

advelsmgﬁ Jios exahplaswdh arosslinking leadsdp ﬂmmasmﬁpr ed mediators
of Type ?%urprrtlé)cﬂatg)ra%%ghﬁvléchIhr}%ersensmwty reactions, such as histamine, from

storage sites in granules via degranulation. It also leads to the synthesis and release of othcr
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
FcyRI comprises an array of cellular proteins. Among the most important intracellular signal
propagators are the tyrosine kinases. And, an important tyrosine kinase involved in the signal

transduction pathways associated with crosslinking the FceRI and/or FeyRI receptors, as well
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responsi ble for, or play inportant roles in, the
mani f estation of nunerous adverse events. 5 Recently,
vari ous classes of 2,4-pyrim di nedi am ne conpounds have
been di scovered that inhibit the FcsRI and/or Fc7RI

si gnal i ng cascades and that have nyri ad therapeutic
uses. See, e.g., U S application Serial

ot Sap P e REE St s R e ?é%@p §afi3 Aol

75(4):2674364 fdramuiamwy. 31, 2003 (WO 03/063794), U.S.
application Serial No. 10/631,029 filed July 29, 2003

0005 B i3 %%%%t%‘%eﬁ%@t‘ LT DS

i fi allide
rewons?%%%‘%}]ogt\@%kgggg ., an i{rltlt% g? nat %{%ﬁ% ap p4e|r%uast %dg hg g‘rl?natt )
Recent])dovarRﬁIE/cldS%Qﬁ/ZMﬁ}]rﬁn(dn)edtané eompmmdlhavd Hi&ﬁehscovered that

0 i.t. good bioavailahiljt rqoperties,
it S B eRh xRy Sighapasascades apa ek hets Bpinciopgiic es.
See, e.éql.]@bh#qgcétl?ﬁ s&idl T*fo B?%&ﬂ dH.fri'Llihr% BatadoRgls

i oava Ity via spec:| out és’ ‘of

2004/062pH08AS), liattimations applidanmz 8elrial Nb PSEUMWWOB@M%IM Famary 31,
t_discl sure provi des. prodrugs

2003 (§ 0T F61700 5t Sch o o Ssma LD 10029 Higd duly29) 2003
(D1 ol 094 Sibr@fibhal ablifAtion SEhidl RAE BCAOEANSMA T WS 2004/014382),

conpuosi’tl ons conpri si ng pI‘O rugs,

U.S. applitatfoneSHrial Ne. L0326 % fled Syipt30p2002i RIS2008/0p34040) gad and

. nmet hods  of. 20 usi.ng_t he Erodru in avariety of in
interna(jpnal application Semial v S B2004 3 6.

s AL AYREB M7 HEDMESL AN i

desuabqls’it%qaﬂtﬁ&hmf Qﬂﬁl?l]ltyTétQ)tlﬁHrwpéﬁ&sgﬁﬂﬁmat ihyir G RIlERNI via
bi ol ogi cal |y active 2, 4-pyrim dinedi am ne conpound
specifigcdputes of edministraioads eptingiaed.ni t r ogen at om of one or nore
primary or secondary amne 25 groups with a progroup R
that netabolizes or otherw se transforns under

i f t ld th t

4. %‘éﬁ?d?negfgm geyl ?n son: gﬁbltn\é?nents, t he

10006} X RSB Tt e or RRRE RIS S M R APIRIL BiBoodlds that
have nﬁﬁ'a@‘bibl dgtéetl abGvified, at@@hme%éﬂm@fmbth@ Eomslisttions So@ nf{ﬁgthe

yi el d”an unstabl e a- f|idrox ymet hyl a- am nonet hy
prodmes, mntlmﬁetansi Imtsm@nat@dtsa forwbmtbhmlhe therprodivgs and methods of

v AR S eV AR BB R g mstmen

and/or Bfe%ﬁt%tpof dtgéas@qeecﬁited at Mﬁ’cﬁﬁiﬁﬂ' Wﬂte aétiiifion @8 FK Ydceptor
a-thi oal kyl noiety, for exanple an a-hydroxynet hyl,

signalipg eascadaset hyl , a-thi onet hyl noiety, that netabolizes
under the conditions of use to yield the active 2,4

[0007] o “c}:)g]f’ E? géqae?aé 8{;#%% glogléﬁmjalcﬁw 5,Q-I§y9%dinedimine

compound that is substituted at the nitrogen atom of one or more primary or secondary amine

any of

groups with a progroup RP that metabolizes or otherwise transforms under conditions of use
to yield the active 2,4-pyrimidinediamine. In some embodiments, the progroup R” is a
phosphorous-containing progroup. In some embodiments, the progroup includes a group or
moiety that is metabolized under the conditions of use to yield an unstable a-hydroxymethyl,

a-aminomethyl or a-thiomethyl intermediate, which then further metabolized in vivo to yield
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5is of the fornmula -CRJRd-W where each Rd is,

i ndependently of the other, selected from hydrogen,
cyano, optionally substituted (Cl-C20) al kyl, (Cil-C20)
perfluoroal kyl, optionally substituted (C7-C30)

aryl al kyl and optionally substituted 6-30 nenbered

het eroaryl al kyl, where each optional substituent is,

‘] p . . . t
the actr ' EPRABIACKI@Unt Bk 1RERe BBLGGH, HeHRAH PRRes an
a-hydroxiyaleyh) atamiebalkyl drex- t}mnlladl niviety | fok exurdgle h@gdtyﬂecrxymetﬂyl
. the carbon atorptq whi ch they. are bonded to for
a-aminemethyly prthiomethl M qiety gthat etabalizes updes theafomd HicRet | user yigld

the actlﬁ@tﬁ%gﬁgnﬁﬁ@%’me%rﬁg ;ﬂp ngp{;ﬁ[ &@%@@a@%@%@&oyﬁﬂw

is of thm&mmaaqndm’m3 amerecemi Rﬁts; mﬂqﬁnkwﬂtly @ﬂthab!hef Relettvd frym
is conbined w ther with the nitrogen

R3,
hydrogeny cif#i0g ﬁp@m@yyau@tﬁutﬁéﬁbamk agkxnh @kﬁ?@@qrﬂuor%%h optionally

substin SR O ko T G Sigh L RS, 96 Bl

where ea€irgpiiorAbsubstifiest IRdinagéndentlyefalse Gihery] Rlisted feleh hpédgen,
The identity of R3 is not critical, proyided

alkyl, Wa&ry}a{ky‘imtﬂé@ﬂu}emwdlﬂﬂuw akternaivedss dhe o RY are taken
togetheg%]tg t{i g&%g %tﬁn g}]thgg f'a:n‘ﬁda g&]g)g;ag}l qke?yc og.ﬂ(;t;%oéléammg from

3 to § chenAtdnis VA\f@seléc@edffr@fhd) & GIQUR* oivhére RS Brsmébf%d from léydrogen
-CRdRd- AH, where A and Rd are as Brew ously define

alkyl, anylu@ylaﬁwl,l heéqxoawt ihstgrnaryinlkyl andmyelohetewalkyhtor _exmatively is

contsR IR ANt A SRR i Sl ARARUSOR g o

seven r@é&@lﬁ@@é@ﬁn cafndai’lr p@l@éeﬂtsmgb@;maﬂ&ngfeqﬁa&ba%d Bevibetgeld a
for exa otectlye G oups in Organic

group ey foomik, C@Beméi,&vms aIZhélBEJIaS preahwsiydelneds, Sons,
New York, 1991 (especially pages 10-142 (al cohols,

o008y 6 508 Sl o A Rt o sl 28 80 e
conditibiy &\ﬁ@ 6t é;k hﬁ@ﬁﬂ&@r%ﬂcadx@@oﬂmdﬂ%d tane Rk M htdloryy

an et her, oether, a silyl eth asily
enzymesHoomt tmempo aqn yeht reg:oug of thedommwa —CRnRamH:J avhege A and R® are as

ar bonat a carba
previousyl Gt At SKIPd SHRREavt appzrsts DarRp daRmarise istuglly any
| t
o BB S il i 8 o s

of suitabteeprete@ing groaps eart be fodR{For ex@B(B:, i Proléxie Gr‘aﬁps msOrgamc

Symibesth Grgeregh R i vl Gh h@yﬁ%ﬁ%@éﬁ” il S0P spboaly pages

10-142;(&1‘32@]& ﬁ?%s'(ﬂf‘lol‘s éhdoiog me%% A

dt'e peci ary erbodi nent s
incorpératetl helein bytefereace)ot |imt ed to progroups 3 RPin
vvhichR3|s selected fromR C(O)Rr -C(OORr, -C(O NRRr

nd - Si. ere, .gac S, ndent | . the .

10009] 37 Pt bR BRe R AR GG BDETIB Bk PP BULPFER 8!
ether, 4 QM Ehloéthé?}’lm et b m@éste\f ai%ﬁl’dé tatea%bnbﬁw@ thib&ksdmad, ky! ;

optional Iy substituted I'ower cycl oal kyl
carbamate, a thiocarbamate, or a urea linkage, -OCH,;803R, where R is hydrogen, alkyl, aryl,
arylalkyl or a metal salt (e.g., sodium, lithium, potassium); -GCH, 'N(R*');M", where G is
absent, ~OPO3-, 0S03- or -CO,-, R®! is hydrogen, alkyl, aryl, arylatkyl, cycloheteroalkyl or
cycloheteroalkylatkyl and M- is a counterion, usually a halide jon or the like (acetate, sulfate,

phosphate, efc.). Specific exemplary embodiments inciude, but are not limited to, progroups
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optionally substituted | ower heterocycl oal kyl,
optionally substituted (C6-CIO aryl, 5 optionally
substituted 5-10 nenbered heteroaryl, optionally
substituted (C7-C18) arylalkyl and optionally
substituted 6-18 nenbered heteroarylalkyl. In a
specific enbodi nent, each Rr is the sane. 100101 The

3 0g fsg 3 i tOn f

" in HEDR) kBl OnPROSCROR 50 BRI AR B SRR e
each Rf isemdmbﬁdd:r}tlyrtg‘ the bihems, @,labtqmy&ommgmgdm axpnnmltyombstumidtl@wer

d | a
alkyl, %Wmﬁ%ﬁw OY"FTO IE%%OQ?QEBE@O@QV é@tsgaﬂ%lomeawﬁeﬂ#ﬂr
optlon%l etkmfa efterseeiyc %plaefulﬁr géﬁﬁtéﬁ%clé"éfvgwl,hfn

hf
2 suc xaﬁp e estive ir :
ophonidlmﬂst&nt&ﬂdr—l@smembpred theter@argnaptionslly au:}:lstitun@i (OV S p&)carylalicyl

arg such as. the [ 00 sone i ments,
and OPBPWSG&HB%IW i Mg erﬁ&%@fﬁmﬁééﬂcﬁwép?ﬁl ga@%ubgachR
is the dafifel ude phosphate noieties that can be cl eaved invitro
y enzynes such as esterases, |ipases 15 and/or
phosphat ases. Such enzynmes are preval ent throughout the
[ 0010]b’ﬂd34dentﬂys bffihe progroug(sy Reoaarhelselecteti¢o tilonmthe watgresolubility and
gestive tract,. bloqd and/or serym ,and in virtually

other P&Pmerfeqsg deesungdsglyingaghine 2. QeI HRELARICSoTRoUAT M lprgopnmlzed
fora p SlfaPiﬁBFl EP ?%ﬂnksugﬁgl‘fr ﬁ'lcgﬁ’ Pé §3cRed llaeprowde for removal at

wat er - so y he un ying acti

specifidd drgays i/ tiveaksanitiie ﬂwmalwﬁﬂh asTelit mnqﬂc; hn peaBgdtivetract, in
containing prodrugs ideally suited for npdes_ of

blood apgirfesin. & VsheniBe e rapiing ingpeaific Preaps,isycoes thedverapl e,
such as, for exanple, oral, buccal, intravenous,

R e b e
mcludap Besphatp nidretien tl&dnea:pb@dlemdnﬁ vidko Byhehzyines sathais esterases, lipases

él de)YOP(O)(()—D or a salt thereof, wherein Rd
and/orj phogphatgsesy i SHGE L)z s eﬁ%arevaﬁ@r throughout thehadyeresidingnntpr

exampflé N th %th3 d@fﬁés&@é Eéct b185d Zn &ﬁexgﬂlr?ﬂaﬁﬁﬁt‘f wrtu%lly (a).{l tlssues and

eac pen

organss @Lﬁﬁ paekphitersohiiing pfﬁ),grcﬁjpb Rtp il fgegkrgity maﬁdakzsﬂae tvkﬂt@d;olublhty
| ower alkyl, substituted or unsubstituted phenyl,

of the yodsiyingactive &r4-piFuidineriemiercanacw, making a\@félmhoapf@ép or

contatfiE pPRt s et RS For s S B AR R e SRl s,
desirabiy 0l 84) faiekathipsd) bsd]] BdéhﬁdthV@fou§|LﬁtYimusﬁﬁl%§ hﬁd cular modes of

exerrpl ary phosphate- containi ng progroups RP include
adminisge#oro- P(O) (OH) (OH) and - CH2CH2- O- P(O) (OH) (OH) 30
and/ or the corresponding salts. 4 [0013] While not

00121, 14 G bolitndite 2 Phrn it ol e Biro B P R i o g R of the

formufd -(CR*R"},- OO CHT (OB ortahalt BRI Ih e R 8128 pfifriously defined

prodrugs are converted in vivo by enzynes such as 4
and y yseodpfRgarasnsing fippaktes’, dypivadly lewstZerlagas spesific embodiment, each R

is, independently of the others, selected from hydrogen, substituted or unsubstituted lower
alkyl, substituted or unsubstituted phenyl, substituted or unsubstituted methyl and substituted
or unsubstituted benzyl. In another specific embodiment, each RY is, independently of the
others, selected from hydrogen and unsubstituted lower alkyl. Specific exemplary phosphate-
containing progroups RP include -CH,-0-P(0)(OH)(OH) and -CH,CH,-O-P(0)(OH)(OH)

and/or the corresponding salts.
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the correspondi ng hydroxynet hyl am nes, which are then
further netabolized in vivo by the 5 elimnation of
formal dehyde to yield the active 2, 4-pyrim di nedi am ne
drug conpound. The phosphate and formal dehyde

met abol i ¢ by-products are innocuous. [0014] Wen y is 2
in the exenplary phosphate-containing prodrugs, it is

j0013) §3kie 5P ghdifle G118 poRb B AP 1RES, SEANALE 2Bk P15l the
exemplatyiphibsjhiatecsontdiniap pko gabgsiiait és ballhlvé‘dlthfaﬂtfhb I@ﬁbs‘fha‘ce contammg
met abol i zes_ to acet al dehyde and phosphate 0 The

prodrugsjsesgrmeee it st earEKsy alechwétpa@mhat@swyhmssa ared/er egfegases to

I
o conp AR ORLB oL S PRIy BRI Gy 7
ehmmatx@n bf\fbﬁiﬂhlﬂblﬁ?y@rts tyiesd tHBUueHveR dqimddinediamintddug bdmmdoﬁhe
|l e and not limtation, phosphate esters,

phospheih @gqb Formakichyde mpiebelin by:pwduets gre imacuenanyl e,
phosphites can be oxidized in vivo to phosphates.

tou14) SHREANS odln Bty RSP Bl bRt Duisheliorsd thrtsne
prodrudsQr@hietpbiied 16 SHeSdcSive WAL HHrgidhedAndiny Feomssm WEBSH thyn

Vivo to hosphates. As ‘a consequence of the ability of
eliminatine oéensh o @ﬂpbuté, whisbh futhar megtehobiges to acetaldehyde and phosphate.

hosphat es Vivo, t.h r odr can_al so incl ude
The ph bS8 AR S leiat s e By o BRI AR B S cur sor s. 1
sonme enbodi nents, the phosphate precursor groups may be

[0015] @kﬂﬁ@h}%aﬂﬁﬂpﬁiwé&ﬁc tiat EérenimGlpey 6 precursors can be converted in
iam ne drug, w thout first being

yrim di ne
vivo to cbwgatf: @eoupat Sueh preoursers snshidee by mop ofi grampie énche@t limitation,

phosph§} &5y RS BB ISR Rty 57 pRAttR RS e P pied
in vivo H‘?ndé PhAtES TPOREPHAE: QN9 @Méﬁ]ﬁ&f}ié«!ﬂn V3its Phodphafes. Phosphlte

abolizes to the active 2,4-pyrim di nedi am ne drug
esters C\an be axidjatd dx yive thphasphate estals, whiich cars et rmabolvgdroyoatig]vivo to

e A Sl A
to phosgﬁé‘tgé InCvidY, t cfﬁ@e cﬂ.@@%t tcfuﬁ'l?ﬁgée eh ?hosphate

osphate’ este E) Suc este gener a
precursoest dn-semk Hbﬂbedmtmts tHeqalmepha&sprendsmgrqnjpssmﬂyaheedlmﬂpl

sl A e A bt s i
phosphﬁﬁéﬂir&ﬁ%gy?&h&a&ﬂl Id&@%m@‘r’ﬁ%&ugi ﬁ%isﬁ%ﬂr&ﬁro‘ﬁé?ﬁ{apgﬁlu% such

phosphmt;eemmryhe Iﬁ:itynetsbcdesd ir¢6l thei coerespdindimg physpiase @bdrug, which
npl e and not 30 limtatjon, adm nistration via
then mﬁtﬁb@l@f taofie aqthes Ldpyrmidipsdiamine daugvia ahygroxmethylamine, as
ically 5 tailored for specific nodes of
dlSCUSS%grgnﬁdﬁ‘lrestratl on by appropriate selection of the numnber
and identity(ies) of the esterifying groups in the
[0016] ih sspb atmbodisteats, sijch@hojphiitecpraetoagroups bye piuspimte bsers. The

hosphat e .est er.. gr oup,. net abol s to the corre di ng
phOSphreJite esPers can be acychcgor cygllc angi Le ghosphate tr?esters or i] r11ate

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

limitation, administration via inhalation. The solubility of the prodrug can be specifically
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phosphate group can be controlled by appropriate

sel ection of the esterifying noieties. For 5 exanple,
it is well-known that certain esters are acid (or base)
| abil e, generating the correspondi ng phosphate under
the acidic conditions found in the stomach and
digestive tract. |In instances where it is desirable

tailored (8 spb BB BIREE0A En S ElioRbO Aot orile FRLARS drf hinidd g
identity(ied) offi tieestekidying xeouph én thelphosphhfeestepr odr ugs are

adm ni stered orally), phosphate ester progroups that
are acid-lapile, %an be 10 selected. O her types of
I

[0017] Phomphenismely whichthe phesphats stfengiour sefabrlizesije thegrorresponding

pho sphéé% gx;’cﬁl:gtscg? 8{3 E%Iﬂrc}lféﬂ by%ﬁ#ﬁ%ﬁgﬁ@gie@t@ono o Q&éﬁ@lrﬁ @ﬂigti%sé c]f: yr

I'n ce I Ssues and of gans”o

examplé,Sei€ wellekipwn thieceytaini estess ary atidopbmesplabile; gesdretisg the
described in Erion et al., 2004, J.  Am Chem Soc. .

correspandingspmepkat s Bndar teeqidie spucitionsfennd isythe epmaeherd digestive tract.

In insta Q5 \AREES USLAL borldfe HERPRARLSe! Boa oM Bl BipLpSRDat @
ester prodrug Into the cofrrespondi ng phosphate prodrfug

correspidify phadpBe praieugls th@igestive tist@uél ass fdrexdmplel Whérdehe
body, phosphate esters having the desired netabolic

prodrugs egpasdmipisteredenllple phespbate gster progsps that argeeid-labile can be

R I o e Gl R
conespéﬁ%lg%sgmﬁkﬁ;ﬁ@fbgﬂ {n@RrthinQfssues and organs of the body (see,
-(CRARS) O P(O(OR)(OR ), or a salt thereot, wherein

e.g., theeariougeydlis phy tecastbandésyribgd infigionee! gf 404, J. seh cChesa Soc.
r substi t yt or .unsipbstifuted.l ower,al kyl,, .
126:51 348085 B ineralb e orehun Rteen. b Ehreaas Wl Vi gegirable to

convertRhdY¥phatd @RiHpydrug firtd GwRioales SonditiRMBYPhate prodrug within a desired
4-met’hoxyphenyl ), “substituted or "unsubstituteéed

target tigUR-oC204 wathin thk kydy, pbosphatelrsters/having: th desned tohetabdlicypiroperties
b %—kﬁlgeagyl ethan-1-yl), -(CRdJRd) -ORt, -CRdRd) -O-C(0 R
can D¢ § OCO ORf CRIRd S-C 0 Rr -(CRJRd)S-C(O ORt,

_(CRARd), NHC(ORt, -(CRdRd)r-N+C(O OR and-Si(Rd)3,

' @ & P i fh ]
O e Bon et » e | & Sel CvecP o “hyarsgen

an acycéinghosphatsssiet of td formmea -(QRERT),-OABIQOBNER TR i s an
(CRR BRI OROR AR N ar & AR, iR Bt ir-dREpepfatlyof the
others, E@Ci%&ld—gb%esg?%ﬁ%% 0%%%t%%%gr(§?%l% g&gst)ir?t&l{‘ef ugsnugstituted

(C6-C 14002z (PO, (@R {IORI)wernlkoxygphBayl, 4-nssthaeyphehyl), substituted

| o | | "and t-buty|. 6 [0019] I'n oth
or unsub A AEATZD) BRUHRDID £p ha LesPlsey ol RSP BET 0,
(CRIRPS-GREXERIR?), -B-8(GFRE (R ) 8- CORRY(CRRY),-5-C(O)R,
-(CRRY),-8-C(0)OR’, (CR'R"),-NH-C(O)R’, -(CR'R"),-NH-C(O)OR" and-Si(R?)3, wherein

RY, Rfand y are as defined above. In a specific embodiment, each RY is selected from

hydrogen and unsubstituted lower alkyl and/or each R® is an unsubstituted lower alkany! or
benzyl. Specific exemplary phosphate ester progroups include, but are not limited to,
-CH;-0-P(0)(OH)(OR®), -CH,CH;-0-P(0)(OH)(OR®), -CH;-0-P(0)(OR)(OR”") and
-CH,CH;-0-P(O)(OR*)(OR"), where R® is selected from lower alkanyl, i-propyl and #-butyl.
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phosphate ester of the formula RO Rh , where each RO
is, independently of the others, selected from
hydrogen and | ower al kyl; each Rh is, independently of
the others, selected from hydrogen, substituted or
unsubstituted | ower al kyl, substituted or unsubstituted
5 | owner cycloheteroalkyl substituted or unsubstituted

0019 50 ot ALDSHHLEL 8L sl RSB TR0

menbered heteroaryl; z isCn,ingeger ranging fromoO to
2; and Rd and y a-l((eﬁmd) @Vpoca gefined. In a
speci fic enbodi nent, each ho g%te est er-cont ai ni ng
progroup RP is a cycl iC phds ester of the O h
phosphate €RFe) the IR O 0-1 forgul gr Rh whahesoh R is, Rﬁﬂe@&iﬂeﬁtly
are as previously defined. 10 [0020] The nmechani sm b y
of the ofpeirs; h‘elcyt@d tﬁ(onp pgeatanddewerralkylpench gid 1s,nndqundeglt13 @éthe others,

selectetﬁ ﬁ'm |G d %attl@lﬁ%;q; ﬂﬁ)&ﬁ gléeﬁlggweﬁ.&glg?&ﬂséﬁ%# quJélsu s 18.1ted

lower dy@l%ﬁ&tbfo)ﬁ]l@i shbeiriild %Hhﬁhbét}tﬁt%a(csiqa) S?S@'mbﬁltut%& gtic

phosphat e “est er progroups in each
unsubstlwmdp(&’la@lﬁ)layyl@lﬂ{yt drel ubstnted os eilsfubstﬁdteﬂrSelﬁ tmynhlbotgé thetarmryl;
. wer al k cleav Vi vo by ester Thus, .i.n
2is an et ERBERHTAIN DS 24 A BAtAch o H@P@lyg@ﬁg?d SPagBbE

B

ernbodﬁ&ii/e%é Set%g% ggggﬁétegggg@héa@xg #};{tﬁégu%li ?S{ gh@sgh&e t¥Pof the

phosphat e eé?\e@ prgxgroups include, but are not limted

t o(CRIRY;00pB sefected from 0 - (CRIRd)y-O O Me

-(CRdRd)y-O B.0 -(CRJRd)y-Ou -P 0O OO M Me 7

-(CRJRd)y-O DIT-0%Me d d 0 -(CRRy-000 P\ O-
formula ( CRARd) y- O- P, R 0" Nevtvee IGVR" afdl Pare {s@relRel sty @1ed. Me

-(CRARd)y-O- O., M Me and Me [ 0021] Alternatlvely

clic phosphate ester prodrugs havi ng progroups in
[0020] \ﬂ\%lhe@npohﬁgsmy which cyclic phosphate ester prodrugs including such cyclic

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

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

O\O Me

Q
- VO M
o —(CRRY,-0P —<°R"R°”*°“‘¢J e
W _0
0 Me Me

’ ? ?
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substituents are substituted or unsubstituted aryl,
aryl al kyl and heteroaryl groups, are not 5 typically

cl eaved by esterases, but are instead netabolized to
the active prodrug by enzynes, such as cytochrone P450
enzynes, that reside in the liver. For exanple, a
series of cyclic phosphate ester nucl eotide prodrugs

t hat . dergo an oxi dative cl eavage reactlon catalyzed

yoqctMeme P450 enzyne (CYP) ex ressg
_(CRd'%)Sxeo(gnﬁnan ly | n the liverare ddERBP R%

et
ai ., 2004, J. Ay ~§9p-0126: 5154- 51630%'%%
enbodi nebts, the'cycli’t phms\?ate 10 ester priogroups
are sel e‘hq?ed such t hat the9 re cleavable by Mgp |
enzy expressed in the [liyer. Specific exenplary
ts of such cyclic phosphate ester-containing
“(CRdB%bgg@o p@ CRAR){§ RERD, RO- RP'%OncI ude, but are not
Ilmted ¥ ogr oups havi ngdﬁ ™Mfrula , where Rhis
sel ected ¥ rom phenyl, 3-chl orophenyl, 4-pyridyl and
4- et hox;%ﬁenyland[OOZZ] As skilMed artisans wll

appreci ate, phosphites and phosphite esters can undergo
ield the correspon

d t t ndi
[0021] éﬁ%&éﬁm &' CS’EHCI‘ %ﬁ%ﬁ@@e RIPdRIEs RaYipg Bro in pRighitho R
Subsnttﬁﬁﬁ al%esu%gt‘it{l{eﬁ%r AHLubsBra¥ddY a?#ngylallﬁg ﬂer %&?’ gﬁ%ﬁ@sﬁe not

oxor educt ase enz

typ;callg rck:ymmtby deinersses | ot amlmstpttbmeuahelmdtt@t}m detivppiodngipseRifmes,
n al so __include phosphite and phgsphite ester, analogs

such asagfoahvw Pisofozymes phal e 519608 thinlbepn Epee eminds, a sgretRisuplc
phosphﬁﬁ %&E}L{Qﬁ?eoﬁﬁg é?odnk%ll thnd %H'o%ﬁ@a%l@%nagr: Teac th% u%talg%eed by

orous- containi ng progroups
a cytocl‘ih@tnemqg’@ énggimé OC YB extessed pieemirantiyirethe (h@E!ddi!d):lE{scnbed in Erion

- d - ( CRRd)
etal. 2@04921% %ﬁ;m Spc. é&ﬁtﬂ%ﬁé%%(sqmeqﬂgbnqdméw thch@b’cgﬂc phpsphate

ester pr%%roﬁr P Ie Q?%JE}X% g\?{l}f Fffrg %Leat?g)h? ﬁf d%éa’%lgl )ﬂp}t?ﬁ% ﬁq the
liver. Sﬂ&&ﬁ@bﬁ@ﬁﬁlﬁrﬁﬁh&ﬁlﬁémﬁ ) mcih)cg}bmg spmﬂe anwfmmmg %eb groups

'ower al kyl ‘and/ or each R [ ndependently of
ot hers, selected from unsubst | t uted | ower al kan I “a@
benzyl. 8 Specific exenplary acyclic pHeBpRi= a‘ﬁ’d

Rpmcl@gog&hlte?ﬁw%%%c%%rou%s!%ncltgjg?laq;it are not | oyted ,

where R'GselettEd Qo ]ISﬂ%n%rl 3ajhtbroplierd phﬂzpyﬁdﬁ’(éﬂa 4- fn@&’lo}cypmﬂ e

each R is se ed from | oner “al kanyl, i-propyl and
t - but Speci fic exenplary cyclic phosphl te ester

(00221 prsilegartisns il sl o s en ST

ox1dat1%g$’wgvgmb%d é%h %&gﬁﬁﬁgé@mﬁl&% arﬁiéﬁ&y&%e eségcaﬁalogs Such

reactlom%'ctaﬁle@% 1 viDB BBt &:8nf3d, BkidRSOGZOHRS, &é&dﬁ@tase enzymes

hought of as prodrugs of the corresponding phosphate
and otmndxmttwmmayme%sm mﬁ@hpmmrou[s@om]nmspmmupbﬂédan also

mcludegqq'gaﬁitﬁ d iosp?ute %stgp a&a 0gs 0 glrl}t' gf’ the %ﬁ Ia]t%tagd pgosp ate est%r
progroups described above. In some embodiments the phosphorous-containing progroups R?
include, but are not limited to, groups of the formula -(CR*R?),-O-P(OH)(OH),
-(CR“R?),-O-P(OH)(OR®) and -(CRR?),-O-P(OR®)(R®), or salts thereof, where R, R® and y
are as previously defined. Specific exemplary embodiments include groups in which each R
is, independently of the others, selected from hydrogen and unsubstituted lower alkyl and/or

each R° is, independently of the others, selected from unsubstituted lower alkany! and benzyl.
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met abol i ze in vivo through the correspondi ng

hydr oxynet hyl am nes. Al t hough these 10

hydr oxynet hyl am nes netabolize in vivo to the

correspondi ng active 2,4-pyrimdi nedi am ne conpounds,

they are stable at pH 7 and can be prepared and

adm ni stered as hydroxyal kyl - contai ning prodrugs. In

P

S e PSP iR E S PSR o B e SR et
limited f&l-CH;- %P@}QQ@HDL&DH;&H:@}@GOH}(Q}D&&H: @-P(é)}é)(rﬁRé); ynd

B
Spemﬁccé?c@ﬁ?!’zﬁgc}éﬁ hg%@e@ep 51megﬁ15§€rrltctaj}ﬁfoga%i"me%bove—

can e pr ot ect at an av

describeslesyolicl pliosphate Bsterproroape Ooncepiakly, mr@drﬂg umpaﬁlcas‘mcludmg
descri bed herein. Suitable active rim nedl am ne

such phespiie andier PhosBhitfeasteTiPHRAIOURSSAN &% Bt o8 4§ prpdsugs of the

43 flled January 31,
COHGSPW&%M%mﬁg%Még | %’(?’u Nnat i onal application
Serial No. PCTAJS03/03022 filed January 20 31, 2003 (WD
[0023] ASn¥aBdRd)abott, & is bpldiedahidt oartsia phedphiNe- coﬂl&ﬁrﬁﬁgpfbﬂﬁxgs
filed July 29, 2003 ( ), international applicatio
metabolege, in yfvoniroughtthe goirsspond e t{y@m@g@ﬂyi ABYos. Althpugh these

nyceon B RHS i) 2 oo e M pihdide Syt Lp il iMgpne

compoulNds, th(yTdré)52bIa 4t H 7714nd(cah be phepactidsaald Qﬂuﬁmsterefdfas WetiRyake-
|ncocp{))_\(:rat ed herein by reference. In such

containing prosifugsyilaserag rembp weagwprshidroxysiky heonipisinecupereyp Rbof
such pr&&[}%?? oft htc%xgﬁﬂ RARY. Y %efebhﬁs B pfEichsh de%&%&’”ﬁas@é%pc

or “eXanpl € rogen a

exemplﬁr?@;ya:oﬁyﬂkymnwlmﬁglpmgra@ KblSGIQHzCIHle N4 nitrogen atom
the 2, 4-pyrimdinedi anm ne noiety, and/or a primary
or secondary nitrogen atom .included in a substituent

[0024] Yirtuably any kogiwyp 2o phTiveidingdiamine enrprauind thatas biobogigal, and hence

terapeflfi0 38 Sop B ALOLTS: B SRIMIPREY & ESRTEHALL e U3B dle o

more pIB py\ﬁfﬁs“dé%@hbk’ﬁi hdréiv, Sndssle BAWRIXY- 991'uﬁﬁim&m}ﬂinblc©ﬁ§ounds
or example, solubilities of |ess " than about 10

are descg1bmi)for vyampde,in{U.$. mgprx@ﬂtmgd&eaabﬁo PSS, B3 falag Jarwenr 31, 8003
Ws2003fi8e8002 onlermationalTal PO SsE A KR USgR30% filpd Jpnoary

31, 2008 Inwou 09063204797 8ChppiRatich JerRY Nom G#Smpdwmeaquapm o00d,
in turn increases its bioavail abili

ty wh
. ad m n i )s internatiomrbapplicatian Sesiabdoi BGEA 3032624 081 éW&Q@ﬁMﬂéSZ).

Us. st SRR DB i By W aRARR AR B e

mtematiﬂ?ﬁﬁéiﬂp\lﬂcﬂ%na&‘érial/ﬂo bcatuspook2d2pgd (It has beeny the disclosures
di scovered that the water solubil Ty and oral

of whichjateainadripatatddi heyemfoyaefpmnw clnl saeh 24t myirisgidgediagming eorppounds,
the pro%r&@é% %e a?‘gcﬁerg 8% 9%\%&%&3 pnrﬁ:lirly %‘?’tséc%tn gry%%luge including,

for example, the N2 nitrogen atom of the 2,4-pyrimidinediamine moiety, the N4 nitrogen

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 ug/ml). While not intending to be bound by any theory of operation, it is
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i ncreased dramatically when fornulated to include a
progroup RP of the fornula -CH2-0-P(O(OH)2 at the
ring nitrogen atom highlighted with the asterisk
(Conmpound 4): Ma M O- F\ NI oM Oi F\ / OwW HH1H
O e ONNHNOW OF HOP=O OH Conpound 1 Conpound
4 10 [0026] Significantly, whereas the water solubility

behevegibl-baﬁ ttheél %l}a fe- g&Hﬁnﬁxg éangggg%fq} tﬂeffﬁgl&; tlt%%; gt{egqrﬁggfl%g active

2,4-pyrifiditiet {agiise céxhpmﬁﬂ whichiif Yur@incrédoes 1@%16&&&@5‘1@@@hcn

phosphat e prodrug ound 4) is greater than 5
admunﬁ}ﬁr&élorétlb/e Eﬁrbéhe\@dﬁhatt ©Pphysplate nmsr%spﬁ e taed petabolie |bafes
phosphgté%taer S'HLIJIFAO S{‘E%e“ag‘% 1v¥\%§c§r {a¥% {.h }1@{1& ing active

drug. oral adm nistration. QO her acti ve 2 4 15
pyri m di nedi anm ne conpounds having simlarly poor water
olubilities are exgect ed to exhibit simlar _increases

[0025] .Itrhaﬁ/ép@rr dléﬁnwmdl thetthey wates s@ubiﬁnbﬁxﬂanralammaﬂpbim a particular

hate nent.i d
biologib gy A0 21 A B AR o BB e e o PR SR B
1ncrcas\9@ﬂﬁiua$1@éll§b4vﬁeﬁ Roamulatdieo Gl ARBgions RERA SRRl
rodrugs, and are therefore generall useful in
CHy-BEDY(ORD; @rihe rimpristogematovviighlightewithutia asteyisk Cotpoundct):
such as, for exanple, adm nistration via inhalation.
The sane holds true for the relative water-solubility

E Ehosphl te es"é“rqvgnd phosphite prodrugs [O In
; e prodrugs d rei
204, I)6 g @] Avia e comoundseigmr&&ﬂ kﬁd

at the M nlt"rogen of the 2, 4-pyrirydi nédi amfne noi ety
with 10 a substituted or unsubst it B ed

ni trogen cont ai ning bicyclic ring that includes at

| east ogroup RP as descri bed h@o%ilﬂbuﬁ& 4one or
nore o enltrogen aton(s) of the bicyclic ring,
the|\|2n|trogen of the 2, 4-pyrimdinedi am ne noiety

10026) P4 REackE oL E SR Bl F ofrdac Y AL EBRBLRMA 1)% in e

\ speC|f| Ve ‘exenp
range THBOGH IV mFthqﬁﬂdﬁ@I beiﬁ'eﬂ nder ploystdsgIed l&dncﬁﬁ@ﬁsf dHenwldbitity of
structura formul a ( 2
the corresponding phosphate prodrug Compound 4) is greater than 5 mg/ml under the same

conditions, or approximately 2000 times greater. This increased water-solubility allows for
better dissolution in the gut, thereby facilitating oral administration. Other active 2,4~
pyrimidinediamine compounds having similarly poor water solubilities are expected to
exhibit similar increases in water solubility and oral 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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l;r .1 ~RSR2 R (1) 11 R9 Ro NZ NNN' R21 R2 R23
i ncluding salts, solvates, hydrates and N oxi des

t hereof, wherein: Y is selected fromCH2, NR24, 0, S,
S(O and S(O2; Z and Z2 are each, independently of
one another, selected fromCH and N, R2 is an
optionally substituted | ower al kyl, |ower cycloal kyl,

a substxlnﬁéf\?&i &gug'ﬁ e fﬂtﬁ?ﬂy? cbﬁ%{ngclﬁgyc?g %%%rtﬁzﬁllﬁéﬁbdesaﬁ Yast one

ter ectronegati ve
progrou])r RJPuzn;, desatﬁitd&&relﬁ ar on@oamdre of:athB altfogeh atdda(Q) oﬂlhabmychc ring,

itro, trihalomethyl or trifluoronethyl_ group
the N2 w%ew efthe @oﬁwm@r%@@mlnamm and/pr e &4 nigassn %ﬁ tkw 2.

pynmu?ﬁ‘é&ﬁﬁn@ﬁkm?tﬁ. &‘13 ﬁ&ﬁﬁt‘gfrll'lr#tge{rt]xg )%ggr%glggyegn?%o&%ﬁgr?t?the prodrug is a

compoﬁrmedmng/mts&ucthﬁltfmmon atomto which they are
attached, a spirocycle containing from3 to 7 carbon

atons; R18 is selected from hydrogen, hal ogen, fluoro,

| ower al kyl and meRyyl, or ternatively, R 8 nmay be
t aken toget her wiR¥Y %\for arN oxo (=0) group or,

t oget her wih t hgto o $0) |Qh they are
attached, a spi rocryzyl co?ﬁt alini My fom 3 to 7 carbon
atons; R19 is sel ect e®?from R¥drogeR® | ower al kyl, and
met hyI or, alternatively, R19 20 rmy be taken together

hR20toform noxo ether W th
SReLIEEG Ealte s oA, BRArgies et Mo A tBerdts whp:
Sp' ro%’&'sﬁleﬁeﬂtfﬁin?bm WRBMO3S I 0f 2R@SAST); atoms R20 is

sel ected from hydrogen, |ower’ % Kyl andfret hyl or,
al t er ZAtnd @ yire 321, independently @ ene amg]m:rhmlemdmorﬂm{ ampd N;

o B R S e ol LI
. 1, R22
heteroag%,tlg{{vgf ac%l{e&:}%%lé%é%‘gé%p F@Q&: éHgne a%léﬁﬂlga, sel ec?1 gd
from Riisluogeotrargatvegrogy, suth BPfasxaeapkel i hald, fiesrej ayano,

and 11 Rz24 |§§sel ect ed from hydrogen, [ower alkyl and a
nitro, tihademethyl eeriglaowasthy!BE¥P; herein, with the proviso that

ot 1300 il s e, RGBSR M8 31 il
alternafReddy i I oy eftaktddetogdike itteR Brie mrﬁuaﬁomqamlgréu;ﬁ@% to@bmb!f)thh
and R24 is hydrogen. In sone enbodi nents R21 is one of
the carboneatometeiwhich thep glrecﬁrigghesl 2 RISy tIE icortaining BomriitoRxarbarpedoms,
ggg R%{hs ?srs%le%?e%rhoxﬂ %yc? gen halogg’ﬁ) rﬁ%oro'TJ'I)cP\r(\?e'rql‘-lakyl ahd mef]hyl or,
alternatively, R'® may be taken together with R'7 to form an oxo (=0) group or, together with
the carbon atom to which they are attached, a spirocycle containing from 3 to 7 carbon atoms;

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

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

R 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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and R23 are each one of the specific progroups
exenplified above and R24 is lower alkyl. [0029] In
anot her aspect, the present disclosure provides
conmpositions conprising one or nore of the prodrugs
descri bed herein and an appropriate carrier, excipient
or diluent. The exact nature of the carrier, excipient

d | frgr .
o KBS RO N S el
herein, a4th el prol Ro ftlt atll%hﬁrdne af R”l,JR@$R%3an® heusshy 4 @*@Eﬁ)ug'RP

acceptabl e for humgn The conposition may

some egpeqimgals) sachoé lRudéi ow@i P iggnecot tb@sﬂeﬂf@rmpgr@sma@@mﬁed

1) I 21

sbove IR0k HhBicikh! 1o 808 f{g,gs%@g:’agg s 08 BE@RSBLofL BanTNe

exemplmeﬂ&bug@mm’ér R’Ha@dmé‘i' giereach Mydtrds@nc an ot epbogiphateROR?
,phosphite 15 containing prodrugs, the internpediates

and R™cpsp e4¢81 ang of Hiepipesia c@rwengprﬁpbﬁﬁdﬁbomén@%yg@rkowma&%
of the phosphate- and/ or phosphite-containing progroups

100291 o3 55k AR BELIAG, A0 URS OB (B ESRLAGH 48!

er- speci 1 ons

more o£1hE PeidtR descrittd hepdif hREin ﬂﬁur@frﬁmr@éreeﬁﬁ%ueﬁﬁ drégluynt. The
rempvabl e under mldly aci condi ti ons n sone

exact natuteoefitheearsier, exeipient @rmhldntamélsieacrél yrnshhdesired use for the

sphite ester ich are .thensel ves .20 rodr
compoflii Bl iy TR Sea B B SLHS OEABRIHES Kl s fecbeing
suitabl €QHREsHAe fdrhu@ld usk | TH@Edr@ﬁdsﬁ%n%%bt%ﬁﬂy 1ﬂchﬁle one or more
i ntermedi ates i nclude prodrugs in whi'ch each

addltloml@gmpgmdSS i ndependent |y of the others, of the
formul a - (CRdRd),, O P(O)(OR)(OR)

00301 1f EE N S Hﬁr}éngi?mgﬁ%gggog e@mﬁeénoﬁ Hhepshadhe

syntheﬁmé bR p%&lfﬁésgdes%ﬁb&m&@inf [1Pfe lc WGRIT pHBSHMARL of ﬁ&%hlte
kanyl", 25 substituted or unsubstituted phenyl

contalm;mmodnugs etble orermediatsstgenerabylcdreprzsgl prodmes mdwlamhl tlye cacrygen
reV| efi ne In a.specific enbodi

stoms GpEpipsaRAE ndl Gt e iR igBY A SEGER it Protecting

groups@ﬁatt %fessele‘étlww ¢bn @Ik ﬁde ecﬂﬂ%Q%Qﬁ&lﬂﬁﬁ % sQﬁleteprﬁ)odments the

hers, selected from| o I near anyl, | ower
protectblgegmllrmdreitdlmlwbly rempvaipy hnder abldiydcidin dohditiens. dnabine

| k d
embod g HednisFBLEioh B RSO A RO SIS 45 B Ve B pfe e mTRlYRS
prodrofBhe 5 LRURTRIG LS thidborfrenl 4 b ASERIAUOR 18%6@?g6¢rl?i?r>in%e

1llustraf1€&iﬁﬁod‘khi,enu\ktm’1ﬂteﬂdedimés ihchyde p&ﬁiwgsen ivehicH yactiRi pregtoup is,
0321 I.n yet anot hter aspect, ,the present disclosure

mdep%‘#@ﬂb’@@ﬁ‘%?é‘ﬂ%bd’éc th fospRiBhR R b PROOR XAREY nedi at es

|
(RO OENED. IR B S LIRH R BERER R GO aro
where ach-Rys, Ilriﬂeﬂerrdadtlﬁﬁf the otiery) eelaciedvirbth lawphmspbatteteéslkanyl
hal i de, for ex a phaosphate ester halide of

substitytgg ﬁﬁpthsukst(t@qu Rgglw? @qb@@spmﬁ) QraRrgybstituted benzyl, and }l and y are

as previously defined. In a specific embodiment, the intermediates include phosphate and/or

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

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

12
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or X-(CRRA)Y OP(O(ORJ)(OH), where each RJ is,
i ndependently of the others, a selectively renovable
protecting group; X is a halide, such as, for exanple,
chloride; and Rd and y-are as 10 previously defined. In
sone enbodi nents, each R} is R, where as previously
defined. Renoval of the selectively renovabl e
r f
10031) B50h e OBl B S8 SmBAGSARY e PO i flmine
that is sﬁbstxmtécbaltmrmtrogmeutomloﬁylpnmaw\m sectrdamc e thegréyp withd group of
ach RJ is

al | .4l n_sonme enbodi
the fom}“i%r#%dc @/IBBI {rd A 4TR ag Py Lo rﬁiFg-“? whi ch mi xtures

|ntermad| ates are obtained, for exanple, m xtures of

(0032] ﬂl‘r}(e't MAhdradbat fe pﬁ%&&ﬁ afseRdk I&Uiéés%ﬁ&ﬂéds%ﬂgﬁt’hémﬁ%ﬁme

progroups or grogfoups at erent positions

intermediates pyd/onprotngd idageribed traiemc mlﬁsphateecdimmmg grodrugs can be
internediate can he isolated, fromthe m xture using

synthesized By ERAEUREYHFAVE d4ft- ammtﬁhnqd@mla% F%PQU@GHV}%E abosqaéatg ester

e, EPL R TYRITAEL 8L, BRI KR RT3 HGfigRIOR)
or X-(CRFR?;; OQB(O)&DRJQ(CﬂH)a mdxafsﬂeaale Rafs@inth:b’hndétdhodf ths 6ihais, @8electively

t echni ques. élo Acyclic phosphate ester prqdru S
removallg projectivgiear sk isrt hadidararlogo ber eramales ciggride At Rn gnd piaee as

previoul§ ubSec? B AUNESATIASM RE AePOSSRDAL I F B e

R 1 of thel selecti véble } yogld drug. I
eS80 AL M A i L

some etpbcéimeurg P—§Chd%Jf1F ﬂ@oﬁmerﬁmdllﬁ '@lchslt tower digearalikdf lowise

)58 0 BT, e DRARBSRS R o

In embddﬁxﬁ@ﬁ& ﬁﬂwhi&h%ﬁxﬂﬁ@d fupdfnediBenge obtagia] foe eﬁﬂﬁﬁl@smm&*emf
phosphite ester halides, for exanple phosphlte est er

intermetiateis diich estntain diffaseniwhia brs CERITRIYUPSOX P{@RIYRs@Rdjfferent

psitond o b o T e P O e S

from thé 919)?’15} étﬁldﬁlps%gﬁﬂhﬁn ersd/&f 1sélﬁﬁ'orpﬁel§ﬁguésf{e.?§ c8fumn
prodrugs can be prepared by reacting th active

chromafb,gmnhy) i Aftethatedilyg i desirgbprp dmgdande ksotate fromraas piurdiofig

cljc phosphate ester or haosphite ester halide, for
dlffere“éR g usingS{andpid Hﬁéﬁ%%féﬁ%‘slf‘g?“%’éls? 9% t he fornul a
OORY X (CRIRd)y OP )Rh OZ RO Rh or a cyclic

[0033) RRPARIHoSp IR &terhRbdrigs Qh veldBtai¥dTHaR 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(O)(OH)(OR®) or X-(CR'RY),-O-P(OXOR*}OR),
where X, RY, y and R® are as previously defined. In this instance, removal of the esterifying

groups R°® is not necessary.

[0034] Acyclic phosphite and phosphite ester prodrugs can be prepared in an analogous
manner from the corresponding phosphite ester halides, for example phosphite ester halides
of the formula X-(CR*R"),-0-P(ORI}ORY), X-(CR*R%),-0-P(OR®)(CH),
X-(CRRY),-O-P(OR)(OR®), where X, R, y, R® and R are as previously defined.
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RO OR X (CRAIRd)y-OPL Z Oh R Z5 R Rh, where X
,Rd, y, z, R8 and Rh are as previously defined. [0036]
Enbodi nents in which RP is -CRdRd- AR3 can be prepared
fromthe corresponding 2,4-pyrimdinediam ne drug

usi ng conventional nethods. For exanple, when Ais O,
the internedi ates can be synthesized by reacting an

005 S50 BLAATILS A8, ROPRRATE e Ml g

active 24 t‘&pj!mnphmdlmmle yorgburidith the coi:@spdnding cach@pllic&@ba:tl dstmgor
thyl am ne i nternedi ate (wher
phosmt%ﬁa@a% id HaYGhePhasphats Rider 19? ﬁ’émeafﬂan\élan

t hen b@ conv&gted into the prodrug using standard

(CRd@c accordance with the definition of RP,
éhylox hylamne internedi ate is alsoaprodrug
of the ion. For exanple, other drug substances

For mal Gbnyde. t Orary A aPIER BUE raRRLAe %ﬂ%ﬁﬂ ol abl e

hydr oxyne hyIRam ne adducts, Bansal et al.

CRWW—rmeleU nSci. 1981, 70: (8), 850- 854, Bansal et
al .’, J. Ph p'aceutl cal Sci. 1981, 70: (8), 855-856;
Khan et ,zJ. Pharmaceutical and Bi onedi cal Analysis

1989, 7R(GR? 685894 x AFLEE et iMaly, e B0 HRl e,

cont ai ni ng prod rugs can’be prepare Imtwo s eps

first reacting the active 2, 4- pyri m di nedi am ne W|th a
[0036] Biogboblimentts tmrahick Réds 1CRIRHIAR® mndh peeparedHiit des airespanding

forpmula 20 CRdRd resents first
24-pyidingatanise Raig s Ou o S OB ORI (A CERBPIRG IS Ags O, the
mterméa'iﬁé@ %H?dgéyﬁ@@%?%t ?(exle %ﬁ%@h@é 5 4%@&@5&1&@%@3&]{%“11“ eeclf
with mmﬂehyde oskethamomd fmmuaak‘éa@pwnﬁme Rhs as previously defined, to

d yl - cont d dar d

yield a Gleraphdas RyiGuaRRn fﬁlaa%%é’ée%nkgﬁm“@w@% 4508 or NRSO
dnpd
CRR' gﬂgphagygﬁgggﬁléﬁ?l LN RRREERRAA rgg%ﬁvé’ﬁéd‘m g the prodrug

di ng to t I ment
using smhdaﬂhedlrmqmt; £ @nonalpscecsmm the deﬂifhtldms);ﬁ RActhel hydroRymethylamine
oup of the fornula, R3-AH, where R3 and A are as

mtemﬁfh@e 1Al 3 Prasrugidhe tne{entgﬁneﬂ"‘&r@ﬁ@ﬂﬁ&hﬂgﬂmwbﬁr@e%ssed
contalﬂér&%e:dlf){g@ ﬁ%ﬁgﬁ?ﬁ%vgﬁ%ﬁ\ﬂddécptg%;m%{)@%{ig{o 1% %ﬁpé&gﬁpmdmg

in particu eprorus
1solablﬁh?&bﬂj{rﬁ&h§'ﬁm1§d dddatty) Banshlodr @) .ﬁ}(hh}mad”éﬁha&i@cb 2981 ,070: (8),

850- 85¥1 Bansal etal. pyl‘l’ﬂrgzlagggtlcglrgcﬂ]el9%? OO%Sn) %SSt Ié]?é I‘fa_l{a?l e’:t)g‘} e.P t
Pharmaceutical and Biomedical Analysis 1989, 7 (6), 685-691. Altemnatively, hydroxyalkyl-
containing prodrugs can be prepared in two steps by first reacting the active 2,4-
pyrimidinediamine with a bis-functional electrophile, such as a halide of the formula
X'-CRR%-X?, where X' represents a first halide, X” represents a second halide and R is as
previously defined. In a specific exemplary embodiment, the halide is of the formula
I-CR*R’-Cl. The unreacted halide is then hydroxylated to yield the hydroxyalkyl-containing

prodrug using standard techniques.

[0037] Prodrugs in which A is O, § 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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5 inhibitors of degranulation of immune cells, such as
mast, basophil, neutrophil and/or eosinophil cells.
Addi tional 2, 4-pyrimdi nedi am ne conpounds that exert
simlar biological activities that can be formnul at ed
as prodrugs as described herein and used in the various
met hods described herein are described in U S
dlsplacea%{ﬂ &%‘o Bf BRI foRhulNR’. A1/ White R 3nd il ﬁg as ﬂﬁ:mb%M dehined, to
S2 04/0029902A1) i nternational application
yield th@lodaig, apdisaBseT/futies deeil2elon.| ed J anuar y 31, 2003 (WD
03/063794), U.S. application Serlal .10/ 631, 029

(0038} g 'fgfémif s Febeii e, ”t Sination %f’odrgé"sfsac%&dmg to
structurd TSk %%e@@éliﬁ'to Meid iﬁ@%ﬁﬁ@m&ﬂﬂ&%&%ﬂoﬁn@m 2P %tcnt
(US2005/'0234049 and international application Serial

iIlhlbltON(Df degrehusaonaf mm& gells tsueh a wmestplsaspplsl, m:ﬁaumutp}nlrandfoe

cosinoplih e A Gl 24P S SoiReute et SirriRa igaical
act1v1t1e9fthart @&P‘)@fdrﬂﬂlat&f‘ﬂ JJC?]HIE%‘IV zlls'scfé%r?dred hefitt Bdd w428 in the various

degranul ation of s . The nmethod generally
metbods desatibvesksherein taeecddsombea 1o &l.$. apphitatiodeSgriahNb atE355)843 filad

vemuary 3805 81200300000 1R SRl ana] SwicaRon SFUE Nehts or
Pc"rfusgﬁm@wfumahh %@fzoo%f(ﬁ}f@foemam ? ngél?ca%n SBRAING.

egranul ati on o the ce The ma be practiced
10/631,029 filed Vulyr29, 2002 €xt s_pr ovi dedteniwdionslapphhtonrBeaet Nog i s

perureT G RS " deticaen seopt i 1O AR Ty 30,

2004 (LFSQU@S?U@%M% ah8 lIlltE]mEﬂl t rg@ﬂk%&sé}&l ol Pemﬂdmmw

approach ~ iowards the tment or prevention of
( di sease}, thhdiselotweres afeshibly aredacspatatey horeuabysmfemn&d Thus, in

. ith cellul ar degranul ati on, [003 hot intendjn
still an rs@%dwoprsvné%vc PHES PPV esarﬁéboal]ts.og\h tiggnaid 1p particu

Hﬁlbltlﬂ?ﬂ@%‘ﬁ?ﬁléﬁlm s gh LOR! TR NeRdd d%éh@x%ﬁy%cﬂ%’& contacting a cell that

I am ne conpoun exe
degramﬂ?eﬁ@" withlhatinonnt dfahsultatile pyodedd destribeathereiasdr anmcpeptable byt
ocking or inhibiting, the signal transduction .
hydrateowé% -gyide apd/or eqrappspipndhersal, eHRstivg toFesulade o ightbit
I F
deran el 51, AR5 Tl 5 By SRR o SO b vt e

contactih@ASgetfdpR8d ﬁlnhactoﬂdnlnynﬁi&h w00 the(progroup(s eheabblomab yield the
38 plication Serial No. PCTIUS03/24087 (W2004/014382),
active 2gopyyiml lwﬁmm@app@ﬁow PRI INFIVO TONIGHES 25 @ Sherapesgic Jnprpach

towardsgig% Flg%%%lné #Séggéft 3%9 %%?éﬁ %ﬁé%ﬁ 572’6 a}:?%ﬂ){ %reassocmted

with celfilaicdegganuésion> of which are incorporated herein by
reference. Indeed, these active 2, 4-pyrim dinedi am ne

o0 R s B o 2y o S e s
that maﬁﬂ@f ﬁ%%dd' vde zd@@,&{mf‘aﬁﬁdﬂﬂlﬁé SiFinfEettREilef AebaBRbn

receb
inhibitory effect, at least in part, by blocking or inhibiting the signal transduction cascade(s)

initrated by crosslinking of the high affinity Fc receptors for IgE (“FceRI™) and/or IgG
(“FcyRI”) (see, e.g., 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 ( ), the disclosures
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signaling cascades in any cell type expressing such
FccRI and/or FcyRl receptors including 5 but not
limted to nacrophages, nast, basophil, neutrophi

and/ or eosinophil cells. [0040] The nethods al so perm't
the regulation of, and in particular the inhibition of,
downstream processes that result as a consequence of

of whicg %?é@ggatesdjﬁé?elﬁ MEfef ern‘ﬁE% Zﬁlle'sg anv%aff-ﬁﬂqﬁ@?%n%dg%ﬁe

F'OCEesSs s I ncl ude ar € not

compourl§ Rie poRetit &ﬂﬁﬁltora afibeth FeeBRinediattdand ¢ cﬂeﬂmaﬂﬂtﬁﬂdegﬁnulation.
cyt oki ne production and/or the production_and/ or

As a copgqauerce, BE Irodsues daseribgddiesein may bdisedipdphibitahess Fgaeceptor
mgnahr%c%?éa%? ﬂlnﬂn r%gl exxﬁ? esgﬁgg Sg&ﬂgcrag_lé E}r{dé’g% }3 \fgcseac%s mcludmg
but notGineitedfto tdhercspﬁhgest Magsbatopldl) slswbp}ﬂtmlﬁn emlhdswp}ﬁrbeﬂﬁm unt
of a prodrug described herein, or an acceptable salt,
rate, solvent, N oxide and/or composition, thereof

10040) T Expthest 4k PG tEgiomoh BAC DA GRdar bR BB IHGHOn Of

nal i and/o strea [ORESS ffect q
dovnstfgs hobdies G EGHE S bl Brdr AR TR TS BOBE by Bheihe
cascadé’(?)t t9o@h BBy el @@tés@mnelnde BuVark et BAREEW, ?cﬂtl%ﬁb:ﬁ@l@d

hat the contacting is perf ormed under conditions

and/or Emi?drmwhateﬁ degramyriaey, oMokis prastuahion tndéort the piaglugtiorhand/or
release egﬁﬁ) édlgtgrsg%(;h as geﬁgﬁfgﬂe@e%gp %?u d r 3@1&:%‘1& é/en\ér%lly

1nvolvésrc8§&5'ﬁl§ a 1] BUpRkSIE1afAFcRéc to’i %@éﬁﬁs SRPE RS BE11 BPES JHYoussed
caused by or associated wt recethor signal i ng

above, pathcadeouaticha a@dmgad;as@l@déiermtoedn Byceptadle saltehydratofsolvent,

N-orvidd S Sheaikegten G2 ERERLE T RIS CORRIRIIRE Fo eceptor signaling

cascadé€ ¥ﬁc%’1" I ESWIRRCAR Prédi8s eff@tRa5Ahe Bct{Vatios )Sf‘&ﬁ‘seﬁgl%lﬁﬁ chdcRéd
nmedi ators such as | eukotrienes and prostagl andi ns.

The mdth@¥thy be preeticedniotih eitrexpits, providedthat tatcoliastigis performed
I des t hods.of treatin ngd/or preventin
under GopdiioRs indR aitich of PRAOH) Resfitae v Bl HE B A wi e
r
pyrimiiBEd ISR NI B v SRR B SRR ARPRAR I A the

treatmdnt oﬂ)reﬂ&tmmotif@hseﬁszy Rharasteigzed|yncaused by deassoditted methithelEc

practjced, in anlnal in veterinary _ contexts _or
receptqrﬁlaaah%h%asc e SHABA 6‘&§a%jé peied by x&ﬂﬁ\y%lﬁ%sg %&mwﬁes&péwﬁﬁg
r
i o8B T SRS o PR A Gt A
releases@loakgnthddis oipdé nrediht st swbrgp daikbirines el woftaglefdiact i ve
to treat or prevent the disease. As discussed
iously, activation of the Fc&R or FcryRl receptor
tedigsande

[0041]§p gﬁfaamﬁlger AERseh dhe prascabAisepire RIAYifies grsthadsiof
prevenhn sggsgéagl%trﬁd?%{ﬁﬁ b%y%&%ﬁﬁf orHss (1;'}{9({ {Vﬁh¥he elcabER C%?JT%C&[

ance are rmaco ators
medlamsche avwanseguyncefofdcening Fc rékmpto@fslghlnlmgecadwleasesh aefceBe
treated or prevented acc ing to the npthods of the

and/or Frykly sieaaling ersaares Fohe methefs may b Praclifedig animals én veterinary
contexRAR W Rithafe! T m@RbAVRERNy HvolEadbfififleriff t& &Y Blimal subject or

a human an amount of a prodrug described herein, or an acceptable salt, hydrate, solvate, N-
oxide and/or composition thereof, effective to treat or prevent the disease. As discussed
previously, activation of the FceRI or FeyRI receptor signaling cascade in certain immune

cells leads to the release and/or synthesis of a variety of chemical substances that are
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signaling cascade leads to the inmmediate (i.e., within
1-3 mn. of receptor activation) release 5 of
preformed nmedi ators of atopic and/or Type |
hypersensitivity reactions (e.g., histamne, proteases
such as tryptase, etc.) via the degranul ation process.
Such atopic or Type | hypersensitivity reactions
t
phamag Gl SnedBbrs O S, MIRL whoicH P hsodies, AP O BIditeot REH B
treated ompeentedradtondirmgno itkd methodsisf the osistiordr ugs,  cont r ast
dyes etc.), anaphylactoid reactions, hay fever,

er conjunctivitis, allergic 10 rhinifi al | ic
10042] Bt ppleniopiet s wid baoper] el e vatinm gl FogRl ci oy
| | 1 e t at]
signalinf RAEIea o B8 Hime o £ AnAN 3 ol X Beplor actvation) release
of prefonaké ardiatdrs bﬁaopﬂ:ehdkorrﬁ"glpﬂhﬂymtmnsnvmrade@wmr(u Igattusmnms

fol | oned by 5 rel ease and/ or synthesis of a vari ety
proteasesrsugh Fﬁa‘FYRthén?tE Vigyihg idggranulatiompnotessn gucihﬁewg o5 tipes |

hyperse‘hﬁ'gU?? uﬁi‘w{&ﬁ‘%a&d“?%{g %&,@BE%;t@cF{o Euﬁgﬁﬁ%ém Qt?c'}ré% andi n

rrenes
envnronmentahaﬁ sthandlletgine ésg, péll@ytmkdcnam/@tmnal&reﬁbﬁa, fobds, 4rugs,
, IL-6, 1L-13, etc. The _first of these two
contraswmééfsbéneéwéﬁcwléw@mmsﬂh@efeyeraalé@mqqnjm@qmew aflgrgic
rhinitis, a?]%fﬁé gthrﬁ& ta:téé%é H%atﬁge&czérﬁ'ﬁ icad p&aédsgﬁégérﬁpﬁ%gtg%{]é]

ng receptor i vati

- disordetadg @€rtaiipadtati Me stiral msbﬂaletsght to be in part responsible

for the chronic synptons of the above-listed atopic

and Type | h persen3|t|V|ty reactions, and in additio
[0043] aheu&rﬁe@ﬁ@ap s dncopre osmed il iebar MidedegEARulaan 15 followed by

the releﬁia}nﬁ)@i&rﬁﬁ%l défsa ‘?a%%?y cgiedtlger ch&?:&cgpl%r 31@1{0r§ u?clltldmg, among other

I'seas era ive ¢o

things, Flag a&txﬁhx&gmr (P@Fgmbhaglmdiﬁd ATl NeRO (L. Msep&m the
Irritable bowel syndrone, spastic colon, etc. e}

de novaytyattesis end ralenge pcgokineriuch el dNife, 1li-AcHe8sBd6 fILberostcs The
oj ds, post- su i cal scargs,. pul no fibrosis,
frstof s yicapro S RS CUR ABPIX RALely 5t PHS oI iR EFCFPIog Agtivatian; the
ar 0 e 8
ater afRPRRRRATY0 B 307 bl lion S BONRE (TS, CNBTAE®
mediat@s arertoupht toobd lhq)arceemdsbkiefer:me karboiesyeipiomf 008 Jabove-listed
Addi ti gnal diseases that can_ be treated or, prevented

atopic adcloma il ypersens Ry iraeacHans, apd deaddyion ase plsmicaliaedigtars of

infla Y FRTRE S BRTROLA Beatl @ LOROAM B Line RN Bty SR oS
ulcerative tolitisy Cslth’§ diseade Sdvpathicahililmandty Boweladisease, irritable bowel

scl eroderma, cardi ac di seases such as post. nyocardl al
syndrome,SRARICi COlon, pisDmonagTpde searingds. g&@elﬁrc&@ms@ IPCIERASA &ibyosis,

keloidsy W sfhaf 3RS plfnck PR AR, BBl HEbitEon nfury

and posA snyioord alriveta rtiyn o m@c@yamdrpd)mor(gﬂmmec ﬁdbbbm):se digsabes may
cloid |l eukem a (AM) and inmune thronbocyt openi c

be treatg% pbgqeaentfq)@g:g]dl%}wth@me@WS gesciiped herein.

2, 4- pyri m di nedi am ne conpounds are al so potent
[0044] A Rinh PliSea®ds thi¥an be treated or prevented according to the methods

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

pulmonary muscle changes or remodeling and chronic obstructive pulmonary disease
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tyrosi ne ki nase Syk ki nase. Exanples of such
2,4-pyrimdinediam ne are described, for 5 exanple, in
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
(COPDgedisease Nt thPQ]TISUSO& mﬂmxmmw 04885 (spasticSolon), acute

I cat No. .. 10/ 263 filed July 30, 2004
mydma%%%ﬁ {fg@kgﬁ% IMEHYF TE)OITI C}?ﬁﬂccﬂfﬁ?m%(ppl i cation
Serial No. PCT/US2004/24716 ( ), the disclosures of

[0045] ‘Mmﬁhs aétﬁ@@rﬂﬁﬁa%ﬁﬂn@ﬁiﬁhe cE‘MPB\ﬁfd% B8 thmnmbﬁors of the
stil anot her aspect t he presen di scl osure provi des

twosmn@mej Sylokinaseg leampmg ofsnch 2,A-pyaimtidinediamirierdne Besciibegd, for

cxampfyfy UL BR6 Ko o D03 S LB S

(U82054/09‘?E02W'15 *ﬂnt@ﬁamw Eﬁqlﬁzfatlé‘n Setid1 Q. PCF?T/IQ%HG?,O?_;?rﬁl@J‘January

acceptabl e"’sal t, sol vate, N-oxide and
31, 20%@&6&]3#@&%94}1H&@p]l@ftlﬁ)a&crmld\% dOV&SQ;ﬂzatfﬂedaimV ah, 2408

L_,m,é‘éﬁg{aa?ah% :a5¥%°@8% REdl %@ﬂﬁﬁé&@‘*&?ﬁiﬁa?@é] fi3),
US. a n%l{r]athg/Eo@%zs%ﬁ[kﬂ%gss égﬂ%fﬁmﬁfb%?%)

rHase expr a ce exarrpl
intema&oﬂd&lpphmbh Senala\mnmmsaommﬂhe met hod nmy tHeadisclosures
practiced in |n vitro contexts provided that the

of wmelbﬁ@a%qqugaﬁeé hersiny by refgenssa drhug,on gtk peeiber asaest, thp present
cislo 05 R84 HBLAL AT S8y U IR, SEE ) Bpnsqivo

The méthod géleealpiavélves appctiagh Syk dvaselsr 4 bedl donemrisitgd St kinase
prevention of diseases characterized by, caused_by or

with ap ameuntafaguitslile prodyue, Rt Amaweniablevplt wyd[mzﬁeyva\m Nrexiggand/or
composﬂltogw&g& Eﬁ’?cl?%e chfé:gglapeycgalﬂlﬁﬁﬁ %'S,'I(u I}f]ls (itlkllﬂ.'gow 01?«; embodiment,

era reve

the SyR kﬁm@é’fslaﬂﬂsm&ﬂ 8iNie BEM BRARBRAGndse h [Darotlee lebibodiment, the Syk
degranul ati on and/or the 25 release of other cheni cal

kinasergen @n@ggncms orrEacPmpinant Pylnkipase exgressad by aeelle farlexamgletagmast

cell oritasd AR’ dRe B REP e A /B oo ged it the
contachﬁg lePfotmed Bided @!bﬁtﬁué:ﬂ?s]ﬂder whiRihd pr@@x%u?@?ﬂetabgﬁie ®lyield the
these receptors, intracellular ‘signa ransducti on

active |'254 -pthidinediaing trampamdpor igarmiao chrtexts A athtirapentic approach
dj and regati of those receptors results in
towardfu e R ER A B SEPAES RIS Dy iRt Aagedted
ith S§kkha8SacB¥ieyki nase. As a consequence of these common
w 2. gnal i Erl1g activities, the prodrugs described herein

that netabolize to such active 2,4-pyrimdinedi am ne 18
[0046]cW’the motintemdingte badeund by ampparacdar themty iofi operatiorng ufl iabelieved

that SUf: gl t?‘éet%%ﬂhygpéggrﬁgal F n%F AV g g]#ﬂggfeilggkﬁggerpﬁﬁ@@op gﬁ’cf/o@%he
releasé &¥/dthér ch@ﬂx‘i’cal:ﬁﬁ@atorﬁﬁnmanly by inhibiting Syk kinase that gets activated

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

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

the prodrugs described herein that metabolize to such active 2,4-pyrimidinediamine
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well as the cellular responses elicited through these
receptors. [0047) Syk kinase is known to play a
critical role in other signaling cascades. For exanpl e,
5 Syk kinase is an effector of B-cell receptor (BCR
signaling (Turner et al., 2000, I|nmunol ogy Today
21:148-154) and is an essential conponent of integrin
1 bet.a : ' khg.:1 n:neut rophi
compoufth Bed be gt B EdupsfIRa FF R ERF NG, WA R KL SRS
receptox@)hﬁViﬂE dlhib 8 ki 213 CheinGRMAiLELS suchak Faskl, PetIen FoyRuM MHdlRGR], as
of ki nase can_be used to regulate, and in
well as thgrcellelat rgppanses licited tagugh thesgiresegiarascade where Syk
plays a role, such as, fore 10 exanple, the Fc

10047) §ERRAR s o R ¥lp B REA L8 P BB R TR S, 22 il
Syk kingdeds ah Effect6OIRAES recdftus(BCIISsigfa0ielp Yoemees el begh, her ei n
that nmetabolize to such active 2,4-pyrim dinedi am ne

Immunglegy odrys lcHiS- b asé s angessangjal eameposentiof integiiv betads, bew(?)
s b3 SR S e (YBSATERE SRR ML) e 2

pyrimidiRERIPAIAE cSthSRlds Akt ERTOANE inh@Sitdr$oMBYK kikeWan b uld¥to
art. Non-limting 15 exanples of cellular responses
regulate;, ppd innpeytihidarrinlibit sanydignaling basbadecshese Stk slayh a pelodruglyes, fore
i ncl ude r jratory burst, cellular adhesion
exemplg, Jfc £ Toeflof P i PlaknR afeling Frssaisheas Wl 7 S #oon,
responsBAGNE tR8Igh hesebignaliflg CRGAARNAUES Ihe HRAUAIgY AedcPBed hetéin that
(e.g., in mast, baSophrl, neutrophil,” eosinophil and

metabomei:telsusb actiyie 2depwimppdiagzing oompeunds cal be net (e sagubate such
...(e.g., in B-cells). [0048] Thys, .in .another aspect, th
sctivitdsy o8 pereiplEe AL s Bon uafpdoh bR Gl ded, iparn,gg e
specifid d311 t&% RRAMbEGHrAigralifd Bisbadidas 8iveMatnolWnaR 3Gt | WBn-limiting
cascades in which Syk plays a role. The nethod
examplegeofaeHulay raspormsk s thet mey bacdgitatedoor Sytkibdehwitt suth predmigs onclude
. or cel | ressi.ng k- dependent receptor with an
a respirgiopy it e UG AR ST S g R B Pl SREEaLHS, ool) igabion,
\ b d . . L i / .
phagoc OISR} 2 rtmactbhagk bt fim o8 BUX 48, il 6oL nRltropkil
eosinophiieand iBycdls), platelasapigedgation, aad celdl matubiéomieidydd B-oals).al so
be used to regulate, and in particular inhibit, 25

downst ream processes or cellular responses eljcited by ..
[0048] Jgps,%quhera@p%éﬁwﬁqné disgiosusg LPIOVd‘i“;ﬁéW?}B‘PﬁS oirggpigting, and in

: ﬁﬂﬁﬂH& i CRSRANS; t: H'8% i
P artlcuI';afe gul at eé’ A S| g ng‘%‘%{l ;Egﬁg g%cl F ?%ﬁc cas c@gtéso%/\ﬁgér eﬁg/jlﬁulﬁg d
generalhoiw&lvesnmontacting hSyk dleperalear edetor qrlasoell@xprekssng 418¢k-dependent

met hods may be practiced in in vitro contexts provided
receptof Wafh apwsloelah?fgac%mﬁgleipgocbua Rescrbed bergiay O wrctarRth R Salt hydrate,

solvate, AR IR cbGolE ARIRAE RHoERIEBTERARC bE A e blil
transduviimocascadee Xthe neeshals o Agrebe wsed aprepoheh) atdwgpatscitlaranhibit,
treatnent or @r evention ?1‘ .di Eeases characterjzed by,
downstreamsrgcasyesqr calulgrrespanges glicited by actiation obhepagiceia Syky
' I s [ in .
dependGARERAP AL AL ANR ook 882 HE bBYIF ARG B Brochl o BB any signal
transduction cascade where Syk is now known or later discovered to play a role. The

methods may be practiced in in vitro contexts provided that the contacting is performed under
conditions under which the progroup(s) metabolize to yield the active 2,4-pyrimidinediamine
compound, or in in vivo contexts as a therapeutic approach towards the treatment or

prevention of diseases characterized by, caused by or associated with activation of the Syk-
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previously discussed. [0049] Recent studies have shown
that activation of platelets by collagen is nedi ated
t hrough the sane pat hway used by i nmmune receptors,
with an inmmunoreceptor tyronsine kinase motif 5 on the
FcRy playing a pivotal role (Watson & G bbons, 1998,
| mmunol . Today 19: 260-264), and al so that FcRR plays a
ivotal role in the generation of neointinal .
depemtﬁpb%glpﬂlggn yducten @mpa\ﬂg? Nearlimded ¢xgmples ofsugh diseasgpinclude those
ough col | agen-i nduced activation of platelets
prevmbdl}k&is usts%{)cyte recruitnment (Konishi et al., 2002,
CI rcul ation 105:912-916). Thus, the prodrugs described
[0049]Recentrstudies edva ghdven tme activatiombf plateletoby ediagen isdnedsted through
pl atel et activation and to treat, or 10 prevent di seases
the sala%%lawax wdvnytlﬁmamecrawgas pYithsancimmunareqegtor fronsyag kigase motif

[
on the FYRP pR31ne i FARTR: Cvatsodt GBborlly RESE AR RRD dpy L9:260-260)
and almﬂata?mRﬁqila}@at;ﬁvc&thleQﬁmlﬁd geteiafiah offaeyintixhalt Hypsmplaid folewing
.4- pyrim di nedi am ne conpounds nmay al so_be used to

baﬂoon MUY 16 mips, anesh kel tlypughsrdlagensindyead achimation ofga}ﬁplptsmﬁd

leukoc%a rﬁ%;{@ghts@%ﬁesﬁ Ftsa e 0 %il;gugblt?n é@gg %-9?6) %u?et{le Srodrugs

describedttRdiR D8 besddite mmm@&geraindlti@ed Pl6iblU2EB/aliR8r(d to treat or
(W020041014382), U.S. application Serial No. 10/903, 263

prevent mse@sesj eﬁsyclgtyd v@tmr capsed2005¢ oplatedet 9ytivadie, such as, for example,
t H atl OCFI %Eg g tion Serllal No. PCT/ US2004/ 24716 (
m'ma‘! &G TGS OWECWS%R%”PH%& porated herein by

reference consequence, prodrugs of such active

[00S0RC AT a!n@aﬂirﬂﬂ@aﬁﬁl%dhﬂﬁﬁ@lm(ﬁ&n?@ﬁ thesk evvee pe 20 used
to treat or prevent such autoi nmune di seases and/ or
pyrimiginegiagyine cornpounds n:mdsalsgéwelp@d IOytreai prprevent aueimmgnediseages

andlons i SRR ARG AR e dinmeic- G CEHEE NG, 1R3G5 g ruy

29, 20@3§U| table IODoﬂ{tétﬁa@&ﬁﬁEpﬂh@%diﬂ&ia[‘NOOPCEHJS@QZmUab| €
sal T, N\Foxi de, hydrate, 'sol vate or conposition thereof,

(W02804/814382) U.5. mp@aanmsqmaévenw/ 9@31%63aﬁ|1166 alindfe2@idsease

wsaRie3hods) 8 B PR RS Al KOS R g

i ncl ude HH@81391'o§@r€§Smﬁlﬁﬁhreélﬁ@orﬁ&mmc)’eu%?Rﬁ‘éx@h&d Asa
manaphyl acti c hypersensitivity reactions (Type

consequbpce'[ppﬂirugd ofandi autiveyppepyrimidnedeansensompairily can likewise be
eact | ons{) and| or those (i seases  that are di att'?1 at

used tp Ggatior pre 5Rt uch gytoimmune, diseases Hd/qrsympapis rleeﬁa Ads generally

e

develojnma&ﬁomhmmaaﬁe mgamaint pf 6 establteapredngsiesdited rhgiem or an
gan qQr. single cell-type autoimune dISO ders an

accepiahlgsalt. Nros| diniviiaig; vl or RPOSHIEN Thereefy ertiye (0 fat or prevent
the au%o‘?ﬁin%éhﬁgas%sanh)&\‘ ‘ﬂ% ‘éks%glfa{%}iégﬁﬂo‘fnsa%&bﬂﬁﬂﬂﬁ?e alse9¢dBt can be

Imting exa
treated or prevented with the prodrugs include those diseases that are commonly associated

with nonanaphylactic hypersensitivity reactions (Type II, Type III and/or Type IV
hypersensitivity reactions) and/or those diseases that are mediated, at least in part, by
activation of the FcyR signaling cascade in monocyte cells. Such autoimmune disease
include, but are not limited to, those autoimmune diseases that are frequently designated as
single organ or single cell-type autoimmune disorders and those autoimmune disease that are

frequently designated as involving systemic autoimmune disorder. Non-limiting examples of
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di seases frequently designated as single organ or
single cell-type autoi mune di sorders include:

Hashi moto's thyroiditis, autoi nmune henol ytic anem a,
aut oi nmune atrophic gastritis of pernicious anem a,
aut oi nmune encephal onyelitis, autoi mmune orchitis,
Goodpasture' s di sease, autoi nmune thronbocyt openi a,

' ;o " . : L a5 aravi .
discaseHRBAAP TN S Core Y 6108 b Byt altlimy bt BBy
includetidphimbto's thytbaktibiutoimmand hdnidl ytinghemBatnutdiouune atrophic

gl omer.ul opat hy. Non-limting, exanpl es of  di seases often

gastritisf pempepeTRNeaHa i qu{ndmiung eagebalpmyclity avteimmane prbitiger

i ' X .G j . i .
ooty i by ORISR RS LURUTBLA s
gravis, Gedvgshateade| prigteryiliaycashdsiss chrosiy aggrbdivekdpatias icerative

.. polyarteritis nodosa, multiple sclerosis and bull ous .
colitis a9d msmbyences siamoalopathyn Mondurisingrramaplas ebdiseses offancdssignated
. ~-cell. : ) T- b i.ncl ude

as invof§ it SeME R bipt Rl JAREE SerchafiThus BB Bmatol BT, oS

rheuma@id artiyitisO B jdigtdnSs syhdroBie, REitésSGinlrbihe Dol (Hn yddiks-Be gl dtiztyositis,
[0051] FIG 1 provides schenes illustrating netabolic

systemip selpigais spayartsrdigmiodes, gwb'sqémwmss a%})hﬂhiuﬁ Peg PPk ugs;
.1 052] FI.G 2 i ' i
Additiofd dytellunk dhSsaies Pt STb 0 S st R 1o age,

include%%foﬁiﬁm”)h@dfo?@dia,[’ﬂ%’éfi]or FivenilSondet digbdtéd @sd BRrEdRRP! ary

synthesi s of exenplary cyclic phosphate prodrug; and
[0054] FIGS. 4-11 provide graphs illustrating various
har macoki netic data for dru Compound 1 and/ or
3. FURESCREBEHANAOF ZHIE.FIQE%LEFLED DESCRI PTION 6.1
Definitions [0055] As used herein, the follow ng terns
[0051] Ei@. | proerddeschemeh dlustratieg metabalin paghwaysmif egsuplafyog®sphorous-

Al k&@m by itself or as part of another substituent
containmgRIPAIEH” 5 saturated or unsaturated branched,
straight-chain or cyclic nonoval ent hydrocarbon radi cal

0052) PRY! NBrobides 8 SétleRtt NUSRRMg 2 @hbdR ARG A AR eké I
[ ]CF(?OG&r?eanSs one to1 Si X cgr bon ator?g) tagat i§ d]:(re1 ?Ve%?’cti?/
phosphateesteeprodnig; of one hydrogen atom from a single carbon

atom of a parent al kane, al kene or al kyne. Typical 21

y]..groups include, but are. not |imted to, .nmethyl;
10053) B3 ST s xeeiilany sy et RS lang RyAlic PHHRIER Boivgiand
as propan-1-yl, propan-2-yl, cyclopropan-I-yl,
[0054] g‘l@ﬂ'tié‘_l g Er:ojlv?%/éljg’rge{SQHﬁétfa%HF _gaﬁéus pharmacokinetic data for drug

rop- cl oprop-T-en-1-yl;
Componyd Il apd/oppdderg Gempoyprdabh- 1- yn- 1-yl, prop-2-yn-1-yl,
etc.; butyls such as butan- | -yl, butan-2-yl,
2-met hyl - propan-I-yl, 2-nethyl-propan-2-yl,

6. DETAILED DESCRIPTION

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

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

one hydrogen atom from a single carbon atom of a parent alkane, alkene or alkyne. Typical
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5 cycl obutan-1-yl, but-l-en-I-yl, but-I-en-2-yl,

2-nmet hyl -prop-1-en-1-yl, but-2-en-1-yl ,

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

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

cycl obuta-1, 3-1ien- 1- yl, but-1-yn-1-yl, but-1-yn-3-yl,

but-3-yn-1-yl, etc. andthellke Where specific

e .

alkyl grblgt?/s‘%l'xauﬁ’é bﬁfﬁ:g %{ hlﬁme@[c? Fﬂ; ?]lylﬁeaslrég{% g’ﬁfel;gl, ethynyl;
propylsdedh zrsqﬂolbml— b\y/l pAspanSZayﬂ, h}ﬂﬂ@rﬂpaﬂ-lgh@ro;allkyﬂl-yk;rpmpsl -en-2-yl,

(C1-C8) 10 al kyl 005 kanvl tself or ags part
Prop-2-gj- }a’ﬁftmépr@ahgmlrﬂemc QRIPRs senrloylapg%ﬁlr tnafarleﬂ IR YBaL-YL,

o Y SLOU pERIT Y31 Bt ek 51, B ol

cyclobunmf B—lyt bat k&nel, lelem-Dah 2aylkamdth)gxpm;p$ enricylytet-2-bn] - ﬁr e
imted t et hany| ropanyl s such

but-2- elb-ﬂdﬂdﬁlla-ﬂ 3- @;pn—l@flo@g@r_l@y -§ien- @r)gocgl,c@;gyf -}-en-1-yl, cyclobut-1- Sen-3- yl,

cyclobf EBOREPAR i yo I3 HE 1y DULARKL S RUCh: 88 SR A e

Where (pe@tﬂd%»)dls) of saﬁnifﬁiﬂfﬂd‘é Iﬂ@édﬂ@@ﬁhandxheﬁdlatbﬁt‘ﬁﬂéanyl " “alkenyl”
cl obut an- etc.: and the |ike. As used herei n,

and/or kel is gq;qdaﬁg,qleﬁmé @ﬁl@v( s @ hateim nilpwer plikyb'gmeans (C1-C8)
alky] "Alkenvl" by itself or as part of another substituent
" refers to an unsaturated branched, straight-chain or
cyclic al kyl having at | east one carbon-carbon doubl e

[0057] bR b Idndie by igelf By ad pret of2fhoftRIBvatitueht reftes fyaageRd dtMBhed,
froma single carbon atom of a parent al kene. The group

Stralghtrpémflrw ayplicalkylederived by the removalof one bmrggmatpmrfr% @tngle

bl e .band('s | k I d
carbon i AL BHRGY AARY- Sapibt) AL RO Wl i Erealsl 8 v,
methanpr; @ﬂ’ranj/l' Eﬁ)fhn)){& suchf¥s %I?Opah lej?ll, 3ro§5hm 2-yl (1so;i;ropyl) cycloprOpan-l -yl,

pr op- 2- en- -y prop- en-2-y cl oprop-1-en- -i/
etc.; butmpylsspelops Mitam1 - l)hutarblrwasyct—buw cllrnmhyl’mmpanrba (1sqb|utyl)

-methglugrogargg—yggtﬁu‘tylg §n§lﬁpéta._nl qﬁqp?t%n d %‘F ){lh(é Rs used Eereln biower

alkanylbiﬂe%.nélc?’l ereAkAny) . cyclobut-l-en-1-yl,
cycl obut -1 -'en-3-yl, cycl obuta-1, 3-di en-I -yl, etc.; and
the |ike. As used herei n, "lower al kenyl" nmeans (C2-C8)
[0058) aMy_l” by[itsel'iﬁ@n a$ parkgfarothep yubistipehf refars tosanpunsatugdted branched,

stralghtsfg]ag} cgqrﬁy% ;lﬁgﬁlt lgl;'fv?x{gﬂf ?fagr %qe{é’grb%% u r\;gs«@l (fﬁu% ega(gng Hg@de by the
removd 8f J‘?ﬁt‘} Atdh ' gl% cgﬂfo iffn Bg hﬁ@mgﬁk grcﬂf may
one ro

n atom Sl ng e car atomo
be in elﬂiek ]zmﬁ:w a'rytmmaionﬁ:]rhymmh abai? thgrdouble bond(s) d‘éyp:baltallanysl grottps
ted to, thynt% propynyl s such as prop-1-yn-1-yl
mcludepb\«!i@rmﬁdnmited tpf cthenyd; propgpy rF;B‘Pléa%Pfé’H 1o&n-bi » prop-T-en-2-y),

I t
pop 2 A7 i, 53 Bl Y o YLtk Mot S
but-1-eal kylnipht-1-p0A6Q] 2-inithyll-girog-1-ebyl -1 Bt F-erp1 -y sbyp-¢n-24yl,
anot her substituent refers to a s?t ur at ed_ or
buta-1,3-dien-1-yl, buta-1,3-dien-2-yl, cyclobut-1-en-1-yl, cyclobut-1-en-3-yl,
cyclobuta-1,3-dien-1-yl, etc.; and the like. As used herein, "lower alkenyl" means (C2-C8)

alkenyl.

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

removal of one hydrogen atom from a single carbon atom of a parent alkyne. Typical alkynyl
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5 unsaturated, branched, straight-chain or cyclic

di val ent hydrocarbon group having the stated nunber of
carbon atons (i.e., Cl-C6 nmeans fromone to six carbon
atons) derived by the renoval of one hydrogen atom
fromeach of two different carbon atons of a parent

al kane, al kene or al kyne, or by the rennval of t wo

erovps SR o A RO B R S b Bl LA

prop-2-gshiydreic. pbut?ﬂ)dhsuchlaerboquh 1t-Yle b1 -gth \Bay it 3—9ﬁi—IlCﬁ| etc.; and
center can form bo \ th the sanme or different atoms.
the like-T(s jused hezeiry flawes alklglr)’éuf&aqsr{@?&@ allymyl.are not linited

to, nethandiyl; ethyldiyls such as ethan-1I, 1-diyl,

(0060] f}‘i&@‘g@ﬂ" %p gﬂsésﬁt 85%?;?@:%::%@ éqbstét‘a&p‘?@fe}s; té ggs'ﬁmfatﬁd &y

unsaturfted) baahcBed, stthight-cliziwpadyclic divaieyt hydw@d:wf gpap hhwihg cheysltated
cyclopro an-1,2-diyl,prop- |-en-I,1-diyl,

numberaf garbpn 2 omsy(p pFd széapsifr@n angfo six ¢&rbpa @ﬁgms) denved by the

removal ey rclf oy SLOBIORS g et PUEh R B s P,

alkene ordilwnc @{b?y the Bethnlall bf’iw‘o ﬁ}dﬁé’geﬁ&‘a{orbslfr@ﬂﬁ alsidglélcdbon atom of a
but an- 2d|ﬁql, butanlei, but an-1, 4-di yl

parent qﬂgmgmllgen,g adialkyne.2 The twg mope radical genpers or each valency of the

dlvalenﬁvg%gﬂ%pgcp { %ﬁo %mall]‘riﬂnds kthlﬂa% eook%u raﬁﬁjfoms yJFYplcal alkyldiyl

groups Hklhrdle tﬁﬂalrla Aot glmﬂed tg q{lethmﬁnylletﬁylaiﬂd such 2 ethan-1,1-diyl,
en iyl, bu

ethan- 1;2, dml, hSheFl'dr, ngyll e@mm-l 2~ d@(lypmpyldlyls such as propa.n-l 1-diyl,

propan<{ 27 B PBRgncde AR AR 3 i el oprepearl. vl 1
cyclopr@f:vﬂnar 3. d§yldj)t%5 118131 q'—dﬁ}'] FBﬂ-?—eﬂul Q'&i:yl? Brop-Fedilyl-diyl,

| obut ™ cycl obut n-'1, 3-diyl,
prop- l—cxydli’:edlyl, cﬂeleplrojb 12@rdﬂ Ql-dlyl_(;ypdlqhup-a eh-B24diidn- 1, 2- di yl ,

cycloprigpep fpiaquupr@m Yﬂ-i&r{iﬁi ye'@" buiﬁivl%ﬂehl %3bu@{yicl 1-diykng
butan-1{218iy) C?Iﬁgm IBRER, GRSEY uldiy) BY ;zhz§§ FQtME@gI Brhpah s L div),

e nomsnc 'at u
2- methﬂrpibpem B,El@tylyb)(blq’dutarsl skl ; C)Wtém&ml-l 24dsylsmdnmtaml ,Badiyl,
nded that t val encj.es. are on t(ge sane carbon
but-1- elanlolnﬁhy frut- ﬁt?#e]n%ﬁa’tlrﬁ)ué ef-kytditleb-1-eas1dsdyl. 1 n some
s h I
2-meth @IRS01 RH L.a S bl e ORI Hikdh)s. Bkt b,

buta-1 fﬂHieam){I-di)&J buaa-0 1 Bpdien-n, Iadiyly fbutah]e3 demhl-naJdnd ;eqtcﬁrtﬁlt-are@- BE-diyl,
erm nal carbans, rret hano)

cyelobutrhnm b 41y G YRIORRr bR bisiept BIhon- (pc;%ane) 30
cyclob&yﬁgbr?%&?%hosﬁi (5)(1? lllh/ﬂnpi-’dpﬁgﬁ.‘ tll‘g%h hgﬁglﬁutﬁ% I{(ﬁ i d$qlb\Iyl etc.;

and theilikgae IWhemé spRifitcletel Obf ARGRIGT ars ihisidet BB homehelithrd .ﬂkﬁlylchyl
ht-chain saturated or unsaturat ed al kyldiy

alkeny@%axpcgwa&lkwy Idiybis ugedyi YhEredbis sheailicedly intandss) %téh? @r%
vlen XSl TR, 0 R AL SOSRUBLETY Ll

embod;pwnantheaﬂlkyzm?l g]@hi;mem@spdlkymlgl Jireiflcoabnidiménta intbudel e
bond or triple bond
saturated acyclic atkanyldiy! groups in Wh.lCh the radical centers are at the terminal carbons,

_e.g., methandiy! (methano); ethan-1,2-diyl (ethano); propan-1,3-diyl (propano);

butan-1,4-diyl (butano); and the like (also referred to as alkylenos, defined infra).
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5 present, in a particular alkyleno is indicated in
square brackets. Typical al kyleno groups include, but
are not limted to, nmethano; ethyl enos such as ethano,
et heno, ethyno; propylenos such as propano,
prop[ 1] eno, propall, 2]dieno, prop[l]yno, etc.;
but yl enos such as butano, but[l]eno, but[2]eno,
b Sidi: : al L. .3]di ,
[0061] PAIE ’léno Gb‘}ltl‘ﬁsgffﬂrggiﬂ b#ehr eg%etgsﬁ}%ﬂpﬁefégfosi %t;alé&-c‘ﬁ%

saturat&Pérumaituitedoal Ryldiyl (gmhpdmavm@ewa QtRited] aldnbealahtadieal centers
al keno and/ or. 10, al kyno is used. In sone enbodi nents,

derived biethg rempeal 6f grok Pgen(a&qm@vn each(abthectnyo tarmipelgagbon atoms of
stralght'S ﬂ'Ea‘fﬁ éér‘é teﬂpzﬂfé' Q]Egﬁe or! &l ﬁgd?hg‘lotc%xt%l?ta cfbn@l'e%oﬁa Pgﬁp{l? gond if

gr oups, .
presentafith phﬁcﬁlbi(zﬁky]b@@ ﬁﬁ)ldlczhled BY sqahﬂe\ﬂrackeﬂsleq?rFﬁal éﬂﬁfﬂl}tho groups
Het er oal kenvl, ' Heteroal kynyl," Hetero kyI diyl" and

mclude Pt ase aal Jkrwt@i]tp, rrwﬁlapﬁeqﬁ}dwwu@h ashangy ethemo, sHynagpropylenos

such e BRATE R, Hond 2l pRRly 0o s PoPALER et s yptanc,
but[1]end, um[zqéhcpra@tapr 3}@%@ lsaiq 1He, bﬁtépz]lyﬁ@ b%teﬂ!!f%]cﬂ?ﬂ)r @RCMnd the like,

i nde endently replaced wth 't Sane or dif
Wherelspeatiialeypls of satutatipe prsanisndesd, gheawwncraw¢ elémnm@ﬂ@noamb(ns

alioymo35 il 1 S SPnenra’ B ADtfeborggodifi (L RIBE C o) adeno
Spemﬁc%n@bduﬂéﬂ% rnclu'dE’HtralghtSﬁ@n satu:rac.-‘t(e@)iﬁ’camo groape. Nnzthano, ethano,

NR -, and 1 ke, 1 ncluding conbl natt1ons
prOpanDhblrtam‘ and\ﬂ‘@rlekeeach R is 20 i ndependent | y hydrogen or
(C1-C8) alkyl. [00631 "C cloal |I" and "Heterocvcl oal kK"

e ysor as of ant r, su 't,u nt "
[OOGZ]tM g‘%@‘&ﬁ m% IICL ﬂ({uu km@g d

“Heterb ARPBES' MPIh¥rasEIOEs GOt @A kXdtherduBRSent RefBiSloQNIBAL AALGRN

occupy the position that is attached to the reral nder
alkenybfalkyingl, alkyldiyliand. allﬂ};lwocgbupsymbpﬂhk%, 1grwiupl$ oneed moae,of the

TR NIETE (P ol
heteroﬁH&E: %guﬁsy Of}g)'?&n B@t@?’dato%ﬂ‘adandfdf gh@%%n%@%lm &F@'ﬁ%‘eﬁ]ace the

suc cycl'ohexanyl and cycl ohexenyl; the
carbonp@ie mlclude et raocyat| matekytd, €-08p,s SO FNRE, -RHK, -$(09-, 80 )-,

oy Mol . Sl YL CE o s g, s o R i

di n-1-yl din-2- yl,
e B AR (3yCPRREL “ror o a1

nor pholin-4-yl, etc.), piperazinyl (e.g., piperazin- 30

. [oosslrwm‘rmet&ﬂmloam" by tl&mhelvheoﬁ asqRurt GFhanbthebdibstituent

"Acyclic Heteroatomc Bridge" refers to a dival ent
refer tgypy é!ersapuﬁm fealkyheanda b%@r@ﬁl&yl a&r@w@, @ﬁ@echelwéﬁovéﬁtyroalkyl

groupp, EHEEABATERPOR, ASSHARIEIT o HeRUnS i 30k ' ©
molecul®- TypiBal cycloallyl grd‘dB's inchide} but -afs( ok 1umfe&i(t@)c&cl,oprdﬁ@@)cyclobutyls
such ag ﬁg,‘l%gans(yoy) ﬁ@c}z N@Rycé%eanl& tcil;gloiaclankt}?ls SLC%CE{S%?(LIQ%CI%QH g1 ons

cyclopentenyl; cyclohexyls such as cyclohexanyl and cyclohexenyl; and the like. Typical
heterocycloalkyl groups include, but are not limited to, tetrahydrofuranyl (e.g.,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, etc.), piperidinyl (e.g., piperidin-1-yl, piperidin-2-
yl, etc.), morpholinyl (e.g., morpholin-3-yl, morpholin-4-yl, etc.), piperazinyl (e.g., piperazin-
1-yl, piperazin-2-yl, etc.), and the like.
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5 i ndependent|y hydrogen or (C1l-C8) alkyl. [0065]
"Parent Aromatic Ring Systenf refers to an unsaturated
cyclic or polycyclic ring syst’*e‘m“haw ng a conj ugat ed
it electron system Specifically included within the
definition of "parent aromatic ring systenf are fused
ring systens in which one or nore of the rings are
[0064] SASJHE HetdbstoPNEBAH R Oh atdiealémrwﬁg@ﬁﬁwﬁﬁh %@Ba%ﬂb&{e
unsat urate such as, for exanple, 10 fluorene, I ndane,
atoms arm@@hélvebhbﬁaﬂoems mdtqrhhtymammap igravas e Fepicaliasycliylmterastomic

bridgesfitdE, H B¢ Bt Emited f, /G eS-+ AeQha ”derlélneé(&r € 96Y-, -s0)
NR’-, 9@9@@%&&&% Inﬁeeinc1uaag%ﬁspdaﬁmsaﬁwe5ﬂ%uhe&eé%ﬁ@@qs

sene, coronehe, flUoranthene, fluorene, hexacene,
mdcpeddexﬁyphﬁhegertm&lléh%) alkyidacene, s-indacene, indane,
i ndene, napht hal ene, octacene, octaphene, oct al ene,

10065 JReted donBiE sEas siien” fie B o g S .pehrévchc ting

system ﬂh\ﬁﬁgﬁ d@hgggﬂ?%ﬁcﬁg){ sitém. Qﬁéczfﬁahz%@udédw definition of

tetr ene triphe t r1 napht hal ene,
pa.rentamhnithmﬂg doaten] 046 Blsed Anp kystdrys intwlgth ons opmoasfithofings are
anot her substituent refers to a npbnoval ent aronmatic
aromatigyigd SE%Pb’é‘ﬁf?g?ﬁihﬁﬂH&WfﬁgaWdﬁféméﬁuﬁ%mb%}C @8, onpEsple,

ﬂuoren@tlﬁaﬁe i'.ng ﬁa]a%gvfgﬁﬁg@:&{agfﬁqglglpg etct E'l'ay[cp"il(l:aﬁ) ggreﬂ{ RBFhtic ring

Ived remno dgen

system§1n6@1|de bmatmrotamtadaé aZ@arﬂhprhe,mTce@pﬁﬂ‘ﬁﬁdne ddeplieraythhdene,
Typi cal aryI gr oups i ncl ude, bhut are not limted to,
anthracgie, gpyency bERAFae Gysane cemaens: fiuarathens dhemnenberasrne,

hexaph@lﬁee B%T&ﬁt ¥l &Re, m%?%eﬂlr a5 éne%hgf' ﬁ%nthalpr?en gtggene octaphene

sene,”’ cor onehe UO’f an rene exac

octalenB e:x:awne enta B4 ali&Re pent@&@ne, pERaRAE, pefitaphetRs per§lent r}ﬂﬁﬁﬂeme
[ ndene napht hal ene, octacene, octaphene, octal ene,

phenan&vween@enqs @hl@bemwg@npm@th@ne Juhicansh étehy drongnhakaiene,

henan e, picene, pleiadene, 25 pyrene,
“‘Pheﬂggf‘%%? "lf‘u%r?dttgﬁgﬂ triphenyl ene, trinaphthalene,
and the Ii ke as well as the various hydro isoners

[0066] t“%e @g itsélfl oPESHRE 5moﬂfab§amsﬁﬁeﬁt&efe}m aafhwﬂlm&[sau Brokdatic
aryl wi th (C6-CLl0) being nor e&égl cal

hydrocsfoe@ gTQU(o mxmﬁhmtytedmwn@en ¢fchrhge apm@m@: le hapteesyfrom 6 to
tsel f t t
15 cartoRaRiy defyeq uf e stigval of badiulich i FRBL AFIals sprigpgtom of

a parerf @ckm48d i siyftem! erBYAl agf 0iss MYRHO IR 2Rtk RANS groups
singl e carbon atom 30 of a ring systemin which two or
denved\fwg acerathriyleat, a@pnarnhthyllmmqeplaﬂnamgnéme antbragene; amlﬂg%

ens. 25 are ct et h
benzengy el sP o ERG iriEenss St hoRtale. Frumbeth, ATEE
as- mddcﬁneo @-Qnda@ﬁrffe §itfe lifgerdUidpBhaRhe RRERBle, %E@Bﬁéﬂe%&hl@ﬂe ovalene,
systens i nvol ved. Typlcal arylaryl groups |nclu e, but

pentacenespentalens, ppmtephemg,, peisylpiee piy¢nalene, phisaanthrene, picene, pleLadene

phe aph bi,napht h ny hyl nd the
pyrenef PERGRER bR, B avIeDr YesaBbeatne P ik 25 s o
varioudhyd¥®isehfers thereof. In preferred embodiments, the aryl group is (C6- C15) aryl,
with (C6-C10) being more typical. Specific exemplary aryls include phenyl and naphthyl.

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

of a ring system in which two or more identical or non-identical parent aromatic ring systems
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5 specified, the nunbers refer to the carbon atons
conprising each parent aromatic ring. For exanple,
(C6-C 15) arylaryl is an arylaryl group in which each
aromatic ring conprises from 6 to 15 carbons, e.g.,
bi phenyl, triphenyl, binaphthyl, phenylnaphthyl, etc.
In sone enbodlnents, each parent aromatic ring system

are join&I dﬁ%tl?rté(ée@ﬂéflby%rs | %ild %@%@9 E%&lgr df sugﬁgeca: g%xg élf.[fctlgns

nore ar oma

is one 163X €Rlthe MurAbet! o‘cflpy.’rent é;@ngne HRg systahyg®olveds Eypidaldryiafyl groups
all of the garent aromatic rin ifl_‘sltens areldentlcal
mcludeebuj are noh LIFHEA P, blphansh@nmenylbpgw thyls bipapighylhy | |

0 . r
ishe o B0 B8, Pl RS A4 6 9B o e
spemﬁeldd@letnhﬁl%hrsﬁé‘ﬂeﬁfﬂth@rcﬂ%h aforSYeRiiBing @atiefardht'@6hbtic ring. For
ther by a single bond. Typical = biaryl groups

e
examplc r(%lédakﬁ) apilary his@nraoylatyl gioug dn whichisaphanegafic mnga:pmtphws from

61015 G P& Pt o L Flenr B ey PR B Pl rPhrge

$a¢R! .
b, 48 81 R g D A

(C6-C15haromiatigIrhore rpr#srapbyrat (C-Cab)atriveatics UBtificlexnmptaey ml}'SkaI'S’b
an clic a I |n mhlch one of the h dro

groups SebRE sk dr ech 4 e beprenteamat 1Oy ReSFies g e b

; : r pligaced with an aryl group

blphen%&pl?ca@aﬂr?ﬁbglﬂw%aé@upyg é|§1ch ude, but are not 20
limted to, benzyl, 2-phenylethan-I|-yl, 2-phenylethen-

[0068] Iﬁm_l” hmiilad:lﬁgd asqtdng/cbf anﬁﬂmapibtthlyabxﬁtrhﬁrs—tb-aylla:ylaryl group having

pht hyl et hen- 1- th enz
two ideS G BRERUBRBRYY SIHRIoUFh SrAcky DRUh: e swl@rb@ngp&m%l

d
biary! o R inqIRUC bl A6l B4 AR G%B?%’P ABOFRNE, BilbReyl and the ike
In somsanbodiinbmd) thre atcenatichingayytemk liyel (Gg-OLY) air@nét&?n@l)nore typically

aryl al kyl , e. t he al kanyl, al kenyl  or al kynyl noiety
(C6-C18) arometiaFipes| %ﬂartg%aa ,sxwgplemb@r 2194E 19kiph Yar yl
nmoiety is (C6-C15). In sonme specific enbodi ments the

[0069] 24 ﬁ' 1Q1‘k§§fi lblyq{s? %r'a érrrgIZtéeﬁPo s%lﬁgﬂxgpt {e?ﬁ?i?ci é&gﬁr%hc alkyl group

in whichGhe @iheaﬂdrdgbﬁ aﬁfrﬁ’d bonded &t d/carSor( ﬁm@&?)call& @@grﬂimal or sp’
"Parent Heteroaromatic Rl\r}‘lgm&/stem refers to a parent
carbon gtoshag teﬁlapedwgﬂtb;agtaa‘hgir@up pide] erytalip grmmél@cémctfo utzAre Aet

imited g B - PRERTRRET b oRER PO 1 SRS

-naphmgwmtl -Det ey 9&&9%&[1 Pphﬁﬁtﬁl@d&mﬁ, Eh@plﬂﬁoﬁh@nflemhﬁ-q &yl and
the carbon atons inc but are not limted to, N,

the likeNFVhere specif; algyk))mowg(:s)m mt@ndedetﬂ-lg nomgpelatufg aralaikanyl,

i n.lhe definiti f t
artakep ST 5 <50 bt BB s gaveind 772D
arylalkyf e gh tl‘i&Wﬁkzﬁ{yl NaeiyPhr d1Renyl hidiksty of BeAFAARY] Eroap &k («me(:@)rand

nore of the rings are saturated or unsaturated, such
the aryhmipietyois (@ﬁfmﬁl)e n s speridix amboBisrents e anlalisyl graapis, (C7-C13),

e.g., the alkanyl, alkenyl or alkynyl moiety of the arylalkyl group is (C1-C3) and the aryl
moiety is (C6-C10).

[0070] “Parent Heteroaromatic Ring System” refers to a parent aromatic ring system in
which one or more carbon atoms are each independently replaced with the same or different

heteroatoms or heteroatomic groups. Typical heteroatoms or heteroatomic groups to replace
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5 chronene, indole, indoline, xanthene, etc. Al so
included in the definition of "parent heteroaromatic
ring system are those recogni zed rings that include
conmon substituents, such as, for exanple, benzopyrone
and 1-nethy|-1,2,3,4-tetrazo|e. Specifically excl uded
fromthe definition of parent het eroaromatic ring

the carﬁ%lﬁﬁﬁ i fe BIAEO fot IRy %ge%ﬂ/c@)g@@?ﬁmk ene

S "such” as cyc i C p

Speclfaal}emluhed ofithar thedefimition nﬁ“ﬁaeexﬁ heteryaBorhatit) rittesy stids” AfeSfused
not limted to, acridine, benzim dazole, benzisoxazole,

Ting sypems dRMBIcArPne OpEIOFHAf Be SINES atsaromBatis and, ons @k 25y pbihe rings are
saturat cFB‘ﬁE}}sEth?a%c?égéhe e %ﬁ%&Bla%%zSdlo 508148 Sromane,
enzoxaxl ne enzdxazo bén oxazo I-ne, car ba oIP%“
chrom¢ng; GdbleQindBEne, XBtithemw) etc. YlsonRNhded irtthe defihifien of i*pkaént
i m dazol e, | ndazol e, indole, indoline, indolizine,
heterogrempemting sysiam” 416 dedse srrogpized Hagsibal iaclufle sommenisnkstituents,

such h SSARLY BeroobBOAEARE Pl 250 R et B
from tiRhRFRRA T “pRent RAGDABIHAEC nﬁEfsff‘ﬁéxﬁ‘Z hiebenzdie @1rgd &4 to cyclic

purine, pyran, pyrazine, pyrazole, pyridazine,
polyaﬂm}mecgly@ls Wmasmmlmqaolwhylmeeglycqigz rFyafi¢al parent heteroaromatic ring

system el ! 5% T B P ecr i Bt ol secasbe bevgpdonan,

benzodi &1 @R Rzo FAR, Eeli'ﬁoﬂﬁ rgﬁe bEI%Zﬂl}tdlaﬁPé YeRAtNhzol®behttRhdole,

or as part of another substituent refers to a
benzoxmnmybﬂmnkaz@& batzexmﬂma,marhazghepw-paﬂbahne] ghtolneans | giir@rdene,

er of, a on}s nbered” means from
cmnoh@e,t apgirpid ﬁ@o %t%"ﬂ?}’ ed@.dp&‘ealdeyn% Fﬂfﬂonhé%»\/la‘l’beé‘ﬁo%lfﬁla
1soch1'%%%fe OﬁgﬁdgfeoﬁbﬁdSHﬁea 15%&?.91'0&&%5%@31%01% %&chﬁ@tqaphthgndme

roarormtl cri eroary
oxadiakzéle] dxdgole! Hmegﬂlenhmtmﬂlﬁé pHeBantBrioliHg pheledzines ﬂh&bl@ﬁihc
acri di ne, benzi m dazol e, benzi soxazol e, benzodi oxan,
pteriding PHOHE.DYEAT PYTABEAZRINTAFH PYHETIRs Prodias, pyrimidine, pyrole,

pyrolig R G R0E DiSyinR ORI St RIS Yl tinaote,

thiophén; ﬁearzbfel kAtRhen€ 4@ ®MeHke.Chr omene, cinnoline, furan,
i m dazol e i ndazol e, indole, indoline, indolizine,

i sobenzof uran, isochronene, isoindole, isoindoline,
(0071} ‘Hateromnyl’ byeitseifsustas par of enomegcsubszﬁmt refensite Ayrangvalent
xadﬁazole

heteroffh R G RE i Sasd PRED G ABR R E el ipered” mens

from 574 rluﬁ'ﬁ!g At Herivey B?ﬂ'leri'@lnopéd ro@éﬁé BydrByér £18i fiin a single atom of
pyridine, pyrimdine, pyrrole, pyrrolTlzine,

a paremhetmmbmn@q rigg sxq;mnmoﬂ“meal hqtcrrmyll EOVRS, mdudm dubhetemet limited

o o B B TR B R S R o

benzofu%ﬁfrﬁér&ob l%sqfenzdtﬁlaeragélerE&Qot&%z&eb@aﬁa@meﬁe Bet@oxazine,
het eroaryl group is a 5-14 nmenbered heteroaryl, with

benzoXaztl®, benzbrazeline, vettaralay §-carbelimy chmntane,dhaothgnep pmhe]mee turan,
imidaz[é)?fgzﬁ@;olgdg {:lgta' %ﬁﬂgn‘jclpetgﬁrgf %,ds%pezzc;ffusagl 1fsoc rozggn 1som oi

isoindoline, isoquinoline, isothiazole, isoxazole, naphthyridine, oxadiazole, oxazole,

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

xanthene, and the like, as well as the various hydro isomers thereof. In preferred
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nonoval ent heteroaromatic group derived by the renoval
of one hydrogen atomfroma 5 single atomof a ring
systemin which two or nore identical or non-identica
parent heteroaromatic ring systens are joined directly
together by a single bond, where the nunber of such
direct ring junctions is one |less than the nunber of

.par.e et eroaromat.i c r stens _involy
ernbodi {5 e, el B araiy S bpe DR Pl G et Gpirmblred
heteroa.xg'l Bih@PadtiGularlPippfedeally! . tripyridyl, pyridylpurinyl,

i purinyl, etc. Were the nunber of atons are
SpeCIfI ed, 10 the nunbers refer to the nunmber of atons

[0072] ‘Gedate sty 'Bayritsatl ones pardaf anwther substitugnt sfes s

monovalgt B?%%f%?ap%ﬁveé d e Bt g ntom fom
single al¥@t 6f Qﬁﬁg’ Ws&én& i wa&hw:%? EHo?@i?jEﬁﬁé?ér ﬁ&pmeéuéa@ 831@“

atons, e g., bipyridyl, tripuridyl, .
heteroammatid |rmgrwst¢me archjoimad dnbcﬂyebgcthartqrmgie bontb vehesd theniismber
of such H{15H1 P I RGORS STt LeAS LB Er BURBERH FRFEHATFOS O EG
systems%\%mé@rm@ %Eﬁﬁfagyl %%S{%@P@X{é%r ShOMRS bwgée%?nm&?o in

h al ar ent omati’c ring

bipyrid gy ipyeidyll pyradylphriiyT HipurBivhete r Waenel the bl‘gﬁnbér&ff Iafonw araSpcmﬁed,
art of another subpstituent refers to a o
the nuﬂ}%@tﬁéﬁ%roﬂhﬂ RETORBRIr AP PRTBrIHBR F256 PRV hefervprosmatiopigent

s QBRSO B8y 4S5 SOGERE) s

in whicheiichayagern bttetdandrhait finy sydtdnbéqayprisdy frombf uUrs 4tyins, e.g.,
bi qui nal i gél . and the like. In sone enbodinents, the
bipyridyletrmusdylo ftt il some prbedimentsseash @arsnt beteroatomatig ring system is

mdepexﬂl@{xt&[ 83‘21‘3'}5‘ dlngerg,a ﬁ&groa{%ﬁ %Bi;_e‘ecr?é af %gloggﬁiﬁ{gg&
heteroatdnseicf S@&clﬂs eﬁ@hﬁlaﬁhﬂ&t@ﬁﬁhetéﬂéb@ﬂ giou@Rinchele@hssetio whith all

acyclic al kyl roup in i ch one of the hydrogen atons
of the mﬂb@emwom%@KMﬁyaﬁﬁﬁﬁqumt@al ly a ternminal or 25 sp

3 carbon atom is repl aced with a heteroaryl group

O
[0073] fides leé'l ﬁgﬁ %sa%%%ﬁe ﬁf’?f Subﬁ% g’tfltgrgfﬁ 1Ee?léf’lenyl and/ or
heteroamlkﬁfe@&{ryﬂ g’%b{&y Hé/dmg Swo Mdsichal bﬁe;&%&r@ﬂ@@@h@”ﬁﬂﬁ Systdnijoined

het eroarylal Kyl group is a 6-21
directlyttegesherdvyyd sihgly bond.eTypical tbﬂ'eteabasralrgrbupsahkledcy,lbuo areaiok lrmyted to,

bwndﬁlem%a?lfy aagronpyt peftrtule SY s o dRbud Y th%PO?LFPma i

€ b
B D A e

heteroaeorgatic rifgs. al kanyl , al kenyl or al kynyl noi ety |s
(C1-C3) alkyl and the heteroaryl noiety is a 5-10

00741 {igieiearaliS Hyelar o B e SEH ol wlefe 1 gt aloy
group iﬁggﬁ;crﬁ’\&feeof t6¢ RfR8gen’ REBE bbiielto1@ERbOE BloR, YypiLIBMreARAal or

sp’ carbon atom, is replaced with a heteroaryl group. Where specific alkyl moieties are

intended, the nomenclature heteroarylalkanyl, heteroarylakenyl and/or heteroarylalkynyl is
used. In some embodiments, the heteroarylalkyl group is a 6-21 membered heteroarylalkyl,
e.g., the alkanyl, alkeny! 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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5 [0076] "Haloal kyl "by itself or as part of another
substituent refers to an al kyl group in which one or
nore of the hydrogen atons is replaced with a hal ogen.
Thus, the term "hal oal kyl" is meant to include
nonohal oal kyl s, di hal oal kyls, trihal oal kyls, etc. up to
per hal oal kyl s. For exanple, the expression "(Cl-C2)

hal kyl " ing¢lud fl , difl thyl, :
e e PENSY RS SRR 8B AR oc o
. 1., + | . o .
iy 51 0108 0oyt 4 el b,

may i nclude prefixes and/or suffixes that are commonly
(0075} tidaldeény arl{Elakntbyt therosadvaser asipart pharmithansiibstiteant gwiezeotherwise

subst .t uent. groups. As,.exanples, "al kyloxy" or
stated, Fﬁﬁﬁfi%bymr ‘é]?la’ibsgg)éﬂc‘a”&lrlfﬁ% of the fornmula -OR",

"al kyl am ne" refers to a group of the fornmula NHR' and
0076 *'ﬁﬁl@hlh%r' 1 RRIT or @F 848 of Sothed s BNt LehGs tPAMMLR DI B 'which
[ ] ere adglz;ch R’ ig igdependently an eaI ﬁyl. Asﬁ‘lagnr‘gl{ff)herW ¢
one or me@miites hydiogenatdrox is replacedneittoahily ganx yThusy the éerm ‘thaloalkyl” is

meant (logpPRe mepeloefi o el FRRPE ot iy CapepBersaFor

examplg{ B4 Qxﬁfésﬁcfi‘ldi(@@l@ _)'ﬁ%ﬂfé&gﬁ’*ﬁ&lu@%ﬁr@m@ﬂ&? dﬁﬁﬂ)’i’@:ﬁ&ﬂyl,

atons ‘of the 'speci'fie roup or radical "are ea
trifluoromelthpk hefarrdathdf 1,orkfluaoahyier] ,2-ddmosedd/ i, 1,b-ttiflecrsetingl,

or different substituent(s). Substituent groups useful
Perﬂuomff*h}';(?t"substituti ng for hydrogens on saturated carbon

atons in the specified group or radical include, but

o 3 59 T s o o B

used in-tKF81 to- @bhte adiiNonal SEN-reedd¥Dized SRSt NP groudl, As S(AHRE 0,

oo =S(0)20- Mk, -S(0) 20R70, - OS(0) 2R70, - OS( 0) 20M,
alkyloxispio adlespey § refens toyp @ryup afithe ,Omlﬂ@opé?mﬂléﬂﬁm, ine” refers to a group

e ) T L s S AN v

each R* BINRFR)MRBIYRB ALyl OB GhGRReY, exafpl(eS) T SalkoxyOGt Chalviikyloxy”
- 00(Q) OR70, - O0f S) OR70, - NRTQQ( O R70, -NR7OQ(S)R70, -NR
refers tg @ graypoefthe formula 1@REEHETRYG, 15-2aNRIgdns) or70,
- NR70C( O) NRSOR80 _NR70C( NR70) R70 and

o0 GERSLOFS A SARER A6, SOk Sl By oo

more hﬂd’r@h&hﬁbﬂx& fitieyspecified brouploy kadliday hre a6, ndspendendiR@f one
eteroaryl al kyl; each R70 is 29 independently hydrogen
anothey; repped vathicthe Raue pdiffsreababaieinent(s) RPobsituent geuRa pyold| for

. t.h 0's, Kk t i kh 2 NI
substeft, (ot By B gy on shAESHHARH5 s 1 & bl BLAPERAIAT
include B6i 28 abeliprtkio -RiM ek, rovopd| ORY| MR c e =k R*RY o

4 of t Iae sane or different additional het er oat ons

=NR” s8¥-@R adrihalomettivh -§Foub N IS NstSGY, -HO.6NOW e -3, -8R,
SO OGRS o SR DI DRBHAR " SRR M b
P(OXBRTOYORE,, -P(O)(OR™(OR™), -C(OIR™, -C(S)R™, -C(NR™)R™, -C(0)O'M",
-C(O)OR™, -C(S)OR™, -C(OINR!*R¥, -CINR™NR*R¥, -OC(O)R™, -OC(S)R™,
-0C(OYOM", -OC(O)OR™, -OC(S)OR™, -NRPC(O)R™, -NR™C(S)R™, -NR"°’C(Q)OM,
-NR7°C(O)OR7°, -NRmC(S)OR?O, -NR7°C(O)NR3°R8°, -NRTOC(NR7°)R7° and
-NR-’OC(NR"O)NRSORSO, where R is selected from the group consisting of alkyl, cycloalkyl,
heteroalkyl, cycloheteroalkyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl; each R™ s
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+N(R60) 4, and Li+, or two of Mt, conmbine to forma

di val ent counterion, for exanple a divalent counterion

selected from Ca 2+, My2+, and Bat+. As specific

exanpl es, -NRBOR80O is neant to include -NH2,

-NHal kyl, N-pyrrolidinyl and N-norpholinyl. [0079]

Simlarly, substituent groups useful for substituting

! £ g, 80,

s s e R e G A R
taken tdgether Wb thehdtrogen flom N whidDRIiEy are BRAdd, {B M 5-,-6NBBDERMbered

cyclohett%i@ | %&Sgﬁ]%@gyg@w ﬂ%&gg;\lﬁ@%% Wr%erent additional
heteroafo% &Qpeg Heu o&% ﬁ%&@lgt&gé@g% a%)lé (S%cajc&%* is a counter ion

with a poS{tiSy Birge,-foX SREDIGaGositiveEcRArEndedeOMRY slectéd HHARTONa®,
- (R6°)4C( 0 N880R80 @% quéO?I{c}lRSORSO ao% O R70, . 15 Ogc{:( m%lgezo

divalent %%g@%g%d fr_oﬁﬁégﬂ% q@?’*@ﬁ&%@@% es, NRUR™ is

meant to NRTEHe(-NR;OINNRSDES ON - liginkbhd NRakbrp H{aﬁl}@nd I\/PF are as
preV| ousl y defined. [0080] Substltuent groups, other

han useful for substituting for hydrogens on
[0079] ﬁirﬂﬂ%ye BUbsHIUsHESTORPHeseEH don wepstitating foy by dreeens Wainegturated

cerbon SRRl BLAAES gt PLREORIarhll B S0t R 0 RV 2

MY, ORIEI\LSR?N% S{NCHRE‘%@Y , @iRdRFBethy Bé@yz%%%mg?g;s@gzorag/lq?cz)z N3,
-S(O)zR’%y(%hﬁM S Ok s MR ORI M @ @3 ﬁ’%

o0 B R T B oo

-C(0)O ORIR’, SIS ONRM?J@)CC TPONR NS OGCRIRTY,
©) KIZ R7O OR7O Qﬂi OR8O @%§3

OR/70
OGS0 caf@;MRmma@R R@@@mi ag%?@mm"’ﬁem"’m

PR Jﬂ%%@b@%mpﬁ%’ﬁ@b&bﬁ"%@“& R GIR R

and -NRUEER ?NRWR”Q)W}@& ORBSRYranatEe af pRYIdusEdefisied.
"substi ed" 'wi || 'be’ appar ent to those of Skill in the

art. 30 [0082] "Protecting group” refers to a group of
[0080] Substitudnt gtunWtéhﬂrahamI&'h elsbfubfoasutsatmmg dor Hqulmgenm omhitrogen

stoms HeFealf gnd Prsinie tonibeh ehups i o oot 55 PELmitd fo, RS, -0,
OR™ PSRPESHMINGTUP BoREUSELEFL LER WOSRIPS @RS (RO

duri ng t He cour se of nt eS| S.

-S(0),QRE} mcmm’&r-asm@)zwb@smwk P nP@)é@r)mvﬁm M)@R"’)o M,

-P(O)(@B%&%‘i{’%% QL C Rl v O
CoMERL Ry OO PICRR™ E’@@ésé‘ﬁ“&?. @’ar’r? 0

NRPGOORE pa:l«i‘mf C@r)ﬁwpmﬁe(om bm’&ecs)@ ° NRI’CE@)NRSR
-NRmé(erR%Shw a%e-{\léflmC(NRm)NRsoRso, where R®®, R", R% and M" are as prev1ously

defined.

[0081] Substituent groups from the above lists useful for substituting other groups or atoms
specified as "substituted" will be apparent to those of skill in the art.
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trifluoroacetyl, benzyl, benzyl oxycarbonyl ("CBZ"),
tert-butoxycarbonyl ("Boc"), trinethylsilyl ("TM5"),
2-trinmethylsilyl-ethanesul fonyl ("TES"), trityl and
substituted trityl 10 groups, allyl oxycarbonyl,
9-f|uorenylnethyloxycarbonyl ("FMOC'), nitro-
veratryl oxycarbonyl ("NVOC') and the Iike.

[0082] r esent at i V’iraﬁ%%{ooai(%rggg gﬂect w& éouBs }Swlfd’lc Iragtggcqvgut
functidtial E{%ﬁp ﬁw&%ie%meojrnaai k¥Rt 8 pres et @R aBBARYIS tﬁ@ﬁmkﬁbﬁax kroup.

ethéers, as wel| as al’kyl ethers, tetrahydropyranyl
Typlc:@b(h&pmtedtmg grduplmay bd selmm@yser(aevegi as deNBdodurifigPRScourse of a

r oUps nd, al et hers c Re tor” )
syntheflsy ER&hp T 6 FoiebinE BrOUPhcect by Bt Ot S M &rotectve
[ mda' .
Gmupg?eg ﬁngégho{}}??g%tﬁ?%dgl E)dr;}@ .Fé]mz&g'i Iltajr’n%un%cg{él obuli nﬂ&gg{}ﬁet’gé,
Compargaep 008ynihetid Orgama MnjhaﬂsuVo]lssl-Gf 17 1s86;, Jabm Wylpe & Fans, NY.
e the Fca.receptor the Fc¢R

| bi.nds .| gA,
Repfﬁ@’ﬁm@ F’&E‘)efﬁate{“iﬁ%g FOYRE wpm@w@ ae q%bgut?d ﬁ?ommcety

|
tlﬂuofcﬁ&tkpélblé%ﬂ %%?&gkyl'@gt;? - Wﬁ&%&&bdx@h’gﬁéﬁ") in
trunetls:pﬁlyl {tIMB%¢ E-pnmeﬂﬁts&iﬂ emadesmlfm@ll I( ECETNA)y] ahd subistiantdd trityl
and at |east, two alternative ggA rece tors.(for a

groups, éuﬂﬁmaéaﬂn@wb@rwﬁ%ﬁhmx&w v é“lw fee); nitygy0 3,
verat 'S expr egs We %V ngep?eesg%?!ﬁ% I%H@@l pr(;w(?tmg(‘g?&lp s

includexbud aretres [imited o:nlnlaxgesNheeEemd myano&ylcgbhps isaitlekatytaeed or alkylated
cells, The FcaRl includes_ one al pha chain and the

FcR
such ag heary] sshisid ieters, pawvel @ ptkybetherst ﬁetrmd@cppyﬁwl thersyimejkylsilyl

ethers ({815 BB P AT e 2 Uao v types,
desi gnated FcaRl and FccRII (al so known as CD23).

[0083 PR RedeBtol” RRFGH1cP lefiibeyoff thE G0 ofl d2lindefadeolathlbs ehat binds
affinity of about 1010M ') foun on mast, basophil and

the chgiqmmtamm the sneh:efic conetaniTegiophois imsnyngglabalinh BackeFg

receptGhnd Bimletloth Rl ERRARN G o hsr B eubeCetrestP GO PR

binds 26 tRCRER! bihds 1%E| a@w&é me Biddd ReRpt or expressed on

nmononucl ear phagocyt es, 31 I'ynphocytes, eosinophils
and platelets. The FCCRII conprises a single
[008410611(;/5@;11 fmlmahudesaﬁhd powmnc Agrecepior invelwedén gpithediaktrexisport of

oA HE b RO R T B VAR s

two alll‘e?%eq A%ﬁﬁor?{fgr ffe)é%t'réwé@'s@@l\/f@ﬁ% BYaie 1u‘@ﬁﬂ(el’:@(iiﬁl

is a high af 5 receptor (binds I1gGlL with an
Annu.devi. Fupypnaf admaamn{ -p’ddmdtumﬁ ﬁ&sﬁcalﬁhsappnelssed on neutrophils,

cosingp R GRRO EUPRCTOphERe B RS H BTBPEE Fells. T RaRL incfudes
one algh'zf é}ﬁaﬁ?anthh@ FER%%::Azmdu&&ﬁﬁepﬂﬁSt &'aﬁ% 4 dhttbrARstift (TPAM) in the

amma chai n di mer shared by FcaR
cytoplasmic domain and phosphorylates Syk kinase.

n

[0085] The FceR family includes two types, designated FceRI and FceRII (also known as
CD23). FceRl 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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and FcaRlI. [0087] The FcyRIl is a low affinity receptor
expressed on neutrophils, nonocytes, 10 eosinophils,

pl atel ets and B | ynphocytes. The FcyRI | includes one

al pha chain, and does not include the gamma chain
honodi mer di scussed above. [0088] The FcyRIIl is a |low
affinity (binds Ig@d with an affinity of 5x 105M)

Iymph G gt opp 200 blaleiih] o b RO O TsRas SHELEPoLRB ffchein and
doeSH?@iﬂHﬁf@WE{cﬁﬂ?ﬁ&ﬂome -caRl, FcaR and FcaRl. 15

0089 ed artisans wll recognize that the subunit
structure and binding properties of these various Fe

[0086]r BlelxtyBr familyandedds thrse tyypes,clebignityd EsyRIqplse ksowm as BE6H),
ot co et el C cterized. above di scussi_on
ForRIfafiaikpopaen L) el FETTalso sparva 2of Db SRR g Bl gty
Folg . 1 j R i)
recepiqy B3RS 16O PRI ah Ry ofxCOMT) Kb tn Akopp I bR,
neutrophil, eokidsphi R @8AdriticSHBN phadcy B @64 Phax andhiogincen @n@ir G tophe cell
371), _and.is not 20 intended to be limting with
surface.o EheEeYRI dnglydes ope alpha chate gad thegagwea shagn dimss shased by EeaR]
and F gg be regulated with the prodrugs described herein.
CF )90) "Fe Receptor-Medi ated Degranul ati on" or "Fc
Recept or -1 nduced Degranul ation" refers to
[00870 € PeyRIBisiadowtdffifitypreoe etk prdssedadh treitiopkidy) frnosytey)al
. transduction cascade initiated_ by crosslinking of an
cosimophily, pladslets and Biympheeytes: |Ide Fewll daeludss gng alnha chagp; angrdoes not
: ; - ' Lon'. . refers to degranul ation
1nclud{a ﬁge?ﬁhﬁ%%%gﬁ%g&%ga#g@%cg%eoﬁbr signal transduction
cascade initiated by crosslinking of FceRl-bound IgE.
[0088]THBe E¢/®IH it b kiw gffinaty {binds taGlewith yn affinigofspeeiM T xexpressed on
al.l ergen or other nultjval ent binding agent, such as an
NK, eqsipqphlgmagrephagseneutiophiyand masigells. B 20mpasasine alpbachain and the

s 5o G5 AT PR, e oo

downstream The upstream stage includes all of the
[0089p5RItIeS a@Barksh@il] re€spRiile thAtithe sub@nit 8ir€dtilian@ Binding properties of

nmobi | i zati on. The downstream stage includes cal ciumion
these yasious Fo secepiorsagiwall bs fresel $unes cxprapsing bam, agaoeegmpletely

chars AR S S G bR B TRL B e
these fet@Redysdel & g ¢RERAS0logtO TRE Bfwiné B3iteniah elehitly 8 Disease, 5™
i nhi bit upstream FCeRl -nedi at ed degranul ation act to

Editionphantway ¢tedt Edp@01,daBdY 0-8 his-8e42Rk, Keye &1 30raj ppadtiadaad is not

endh3 53 b B g o4t Bt e ol dp PR S i eades that can be
regula?éi’l@ﬂ’ﬁ‘ﬂﬁ?r&&’rﬁ%s &aLEGAd hepdiy. i nhi bit upstream
FceRl - nedi at ed degranul ati on inhibit degranul ati on of

celI's such as mast_or basophil cells .
[0090) “Fc Receptor-Mediated Degranulation” or “Fc Receptor-Induced Degranulation”

refers to degranulation that proceeds via an Fc receptor signal transduction cascade initiated

by crosslinking of an Fc receptor.

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

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

allergen or other multivalent binding agent, such as an anti-IgE antibody. In mast and/or
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10 that are activated or stinulated wth an
| gE-specific allergen or binding agent (such as an
anti -1 gE anti body) but do not appreciably inhibit
degranul ation of cells that are activated or
stimul ated wth degranulating agents that bypass the
FceRl signaling pathway, such as, for exanple the
basophilcil1E, théFéRIGRAT LS cdseaRTYAdiny Rt A43k86n ldtroken into two
d "1gG | nduced%r%nul at i on"lﬁgor "FCc7RI - I\/lediag’?gd
stages: Wgpsieam@ind dpwnstreast. eFhe upstrears sigg inghides all ohtherngecesses that

rQc s via the.FceRl ~signal .transducti.on case
ocour pft R EE g o RHERR, T §0 Gt e G o SR B
mobiliz&foasat iall ré@sseaohastidagiited oRyCanpdiaids #e itibic FceRI-mediated
al  ergen or another nultival ent binding agent, such as

degranulgtion may-actat asy poimd glenatheaFreRboendiated $ignal traasduetipq cascade.

Comporgiaf i bl 2BRAB R RRE ke R RE Ml el R e
portion 8Fthe Pe:HN dcRiling bR addgpsTredB of MR poiRAeSvhidhtaldheaiernd
downstream 20 Simlar to FceRl-nedi ated degranul ati on,

mobilizgtiomgs tndysed: Hatcel diasast dssaysycomeipds thatpstectuely mehjiRt upstream
reen il SRR PR 81 SHU 5P ol ot

that are G&tivatddat QHmATRAY With 6R MFRLAFid IREgen Vr BaldingLAgdent 3H¢HPAs an
upstream FceRl - medi at ed ‘degranulation inhibit

anti-IgEdmgibedi)|tat o notofppessiably whitit degranaktion of ellsdhitiare antivhted or

. that .are acti.vated or  .sSti ated wth.an | gG specjfi
stimulats B lsgrB iR oy ot RPArahE hoad SraURe Py SHer Bbag
exampl©the ¢Rlchin B PhorePithof9ci@hd 22B1 LI abl y inhibit

degranul ation of cellS that are activated or stinul ated
wi t h degranul ating agent s that bypass the FceRl

[0092] ‘Jegriaduced Desriationd oc HEQR]-Mediated Beptagulatien” reédrgfoum
degrand AR S ek A UMY PRI L G008k ade tated by
crosslinkin@ e bBA I?G‘? HRRE MM mBYP be [RIBESLY £n 1gG-specific
degranulation of a cell, such as” a mast or basophil
allergenclanpthehmultortent bindpgregentporshre an ental 806 oc ihgmemh antibody. Like

i onophore such.as, for,.exanple, |0 i.n qr A23187.
the FosRESIpibaa Fascafi, iREirUE AN oclis e ETLH PoRinalrocha bso leads
to degaﬁﬁﬁﬁtibﬁ GRROhad 6¥ bRUREAR fe siRk 3@9 sﬁlgés‘?t shednf bRF H&Wnstream.
I nase expressed in B-cells and ot hér hémat opoéetic
Similar teFteR1-riydiatkd degrenulatioy, odepoinds thad s erisaly ighibithipstndangiicyRI-

) (SH2) domains in tapdemithat bind to phosphoryl ated
medlateﬁrﬁ?awapléeglb@%}ruw%%f) € PGl %{@9 faleiughiongRetrization is
. (II A [1] [1] i [1] . . R . Y - Y H .
e 1Tl ol i SN A b et
degranfativasrhiba degi@adlatiet obdells s@Bik, makt oBhasopiahells Tt yaee) activated or

. 130:,177-186); see_ also Turner et at, 2000, | nmunaql o&;y
stimulated ygih amlggnspessipallergen o binding agant (Bebipsara@atidganyibody or

fragmeliq gﬁ*i %o@ﬁ;z]%@ci%l&%}ﬁigﬁi dQér%Lgat?cﬁf of c’éﬁiﬁﬁg% a&%d o stimulated

nal i ng urner eta!. , Supra Il nase 1S
with degianolating agents thitdrypatstheBeyR signakipdipatirivag,isoch as, forshinpleethe

rotei ns which.regul ate ortant pat hways | eadin
calciumpionop ores ionomycin a:%:&l A3318').np P y J

[0093] “lonophore-Induced Degranulation” or “lonophore-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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10 from i mmunoreceptors, such as Caz+ nobilization and
m t ogen-activated protein kinase (MAPK) cascades and
degranul ati on. Syk kinase also plays a critical role in
integrin signaling in neutrophils (see, e.g., Mocsa
et al. 2002, Inmmunity .16:547-558). [0095] As used
herein, Syk kinase includes kinases from any speci es of
adRl ) [ t [ :
[0094) rkg_g#_a_sg Féf&g’t@&gﬁgénnkeﬁ% Jé%mr?ta fogltrteeept ERRBRLEE spleen

protein pebsingkingsd exprekSed ineB-Sylks dndrittiey he;ﬁmapoéuccxallh Y Sylkinasted
are isoforns, splice Virl ants, allelic variants,

includep iy eansensys Src-hemology 2y SHe L dpmaing ndardesn Hathiag t0 The

phosph A o S E R Ao BL L e AR oR AP ARSI ey

domalri’ﬁﬁﬂl'%&aamﬁmﬂd?@m Qﬂof h edveaw of Sl@fsﬂmffﬁre%d HiukaRion DF IS yk khasesee
e found at NBANK accessi on

Sada etgﬂl b %@Qj@ {Bipehem |(ﬁﬁpykmjgl§ﬁ7l7§-1l 86); see also Turner et al., 2000,

gl 8 £ T 20 N S 4088 SR A% ap efestppof

B-cell ﬂeEEp%rF{BUﬁ)%ﬁj%ﬂa.ﬁ.ﬁ@(’!hrﬂé/r et e:efmoe NESra) FIR&inaskid d18Fkcritical for

artisans ppreciate that tyrosiné ki nases
tyrosing phasplybmyiatioo 06mvétnplf: amttmewhwhyegtﬂaav gnpartant eatbwagslemimg

from i el e, utthan Cio epizatigh ! miRedieERaGy GOt kit
(MAPIé)tdab’&ew ald &egmﬂu@e&iohy SyR kﬁiasé<a1§@§1§§s a LA Ecﬁ@' it ﬁhtégﬁhe' n

25 mmcs," aré expected to catal yze

signalingioshoopHikst(sese.gf. Modssitar . @803 Howp ity \1i6ex18e5 38). Syk.

Thus, it will be appreciated that such Syk mmcs,
005 BRSBTS s o
not 1m1§¥a<tdrh8ﬂn6§apmﬁ sitffan, BHVThE TRERR) ﬂﬁﬁht %thr}@édgﬂ&eﬁﬁﬁélgﬁgng to
be regul ated, and in particular inhibited, with

the Syltnﬁnyly Sipecifiealfy wdhdgd antdsafornime eplfeevariants, :Mle[l@@g‘?qnts mutants
refers t

votn P R o6 ek Se R TG Sjhcearaagso by SyERippes e
well I3 dnt b dile RUAIBERS ANK SR Lo fRRMIGANEL GHdilg

cascades inc e the FcaR, FcsRI, FcyRl, FcyRIII
d1fferemnsbfomusa@frhumm Sykaktinasg cembe fihnd at QHDMNKAut@swmmne

air13elsSBeRnea W T 26 et e rmAEaRs TR S EERBRT o «
gil 150%033@%&!@@12?9@3ﬁ]3bb1 1@9‘?30@@583“\%1% agéylﬂﬁrl/)yrated e{em by

Sensit1vity reactions at “genera resu as’ a
referenc@nsequence of the subject's own hunoral and/or
cell -nedi ated i mmune response to one or nore

nogeni ¢ subst ances. of endpgenous. and/ or exo
l009610$nk1iﬁ§qdrﬁmme Wil apRF e bataroBae @a%ﬁséehangmgﬁaeﬁseﬁgaamﬂ%w

have aﬁivé% e€or tﬁﬁcﬁ?ﬁ h@élge?sstghtts JI}% Elli]rﬁlaf‘ l cﬁﬁltehﬁoﬁa] ¥RGctliredb that of

drate reactl
Syk. As a consequence of tms structu:al sumlamty such kinases, referred to herein as “Syk

fl:

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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6.2 The Prodrug Conpounds [0099] As described in the
Summary, the instant disclosure provides prodrugs of
bi ol ogically active 2,4-pyrim di nedi am ne conmpounds,
such as the various 2,4-pyrimdinedi am ne conpounds
described in U S. application Serial No. 10/ 355, 543

filed January 31, 2003 15 (US2004/0029902A1),

sy HSHERBBREY ABRL SRLLAP 3851 iy TR 004 i

Syk kinageplagsed fols) 1Sex-liaditidpexabipl &HE sOAPS fki-ia@ndedt igAQlin?€d3cades
), 1Int er natl onal application Serial No. PCT/USQ03/24087
include thpBedd) BERI BRI, KevBILBER; and integrinsagnalingggscades.
10/ 903, 263 filed July 30, 2004 (US2005/0234049), and

 [0098] LRk _@Frnl%gé & B?JI ca?em%fegsgt%itﬁ&eﬁ?srehﬁg wilfch A?gzéryﬁ‘l%?.g’ é"cﬂtgd (vith

are | ncorpora

the nonb:ya;ihszlfaeni@mﬁﬁrseﬁﬁlﬁdw gcbnst(Tepell 2T ¥pe Iy M&IWIWm ne

onpounds are of particular iInterest, as_ these

hypersqpémﬁm FRAStionm) thit gengsally wawh mea sanseqiease ofthe Auhjegis own

humorag %Iéc%gll’ (i:cilgmgcg\é\f@:g d@gim%épor&c%a ?ﬂg B m%&pﬁ%ﬁgﬁlg lsﬁ%s'?an%gst of
endogeo\Eind/ek eXSzedods MYFih MEdENAdbiaith iR dRaR LAl 8isiiflyuidted from

one or nore of the available primary or secondary
diseasea pisneiaigd viisthe snaphylestic (Typs lor pglrgrediedrrhypiesensiBvity

net abolizes in vivo by to yield the active 2,4
reactiony - i i di nedi anmi ne drug. As al so discussed in the

Summary section, and as wll be discussed in nore

detail, bel ow, the nature of the progroup can vary,
& WrHe rdeR cu und§ong ot her factors, the desired
wat er sol ubili the prodrug, its |ntended node of

[0099] @Qraeeer?&ea% ufersmﬂ " theligstdd? HRBRSEte m%ggpﬁnag{g@s 81 tiSlogfcally

netabolismto the a flve 2,4-pyrim
active Z,pynmidi nedddm @ to6iboknds, euchrapltle, varibubhad-pemmdiiedemnisy ed

that a sp CIfIC active 4-npyrim.di nedi am ne druy

compomégﬁiﬁw%a n Ub%IaBR})lcatléQéieB?lt 009&5%‘3&@5{1@%@1&0%
h §

US200R0HSR AN B T o o) N PE RNy FHRR 1S fypuary
31, 2003qWH0 U863 94), E'IS\IapphaheB Sgr’mﬁNd)lM6BﬂJUZNﬂN:d]\&ky 2%2095

OV OJ] %F\ N\ | Ow Conpound 4 n@l
( Q ), international application Serial No. PCTfUSO3/24087 (W02004 4382),
U.S. application Serial No. 10/903,263 filed July 30, 2004 (US2005/0234049), and

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

of which are incorporated herein by reference. Prodrugs of these 2,4-pyrimidinediamine
compounds are of particular interest, as these compounds inhibit upstream Fc receptor
signaling cascades as well as Syk kinase and Syk kinase-dependent signaling cascades. The
prodrugs generally include such active 2,4-pyrimidinediamine compounds in which one or
more of the available primary or secondary amine groups is masked with a progroup 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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HO- P=O OH [0101] This prodrug Conmpound 4 al so

exhi bits superior bioavailability conpared to the 5
correspondi ng active drug Conmpound 1 when admni ni stered
orally to test animals. In fact, unlike the drug
Compound 1, absorption of the prodrug Conpound 4 is not
dependent upon fornulation. In pharnmacokinetics

st udi es carried out in rats, the prodrug Conmpound 4 was

[0100] 2@15%{ | lvle¥n Hvef'er o% 9'3&1\(692 A5 W@E&lé&&gme drug

n§ and car xyneth ose sdl

(Compganddie ibslofy) podhédtsivasthasupe ged Mtemoo‘,tﬂcﬁl‘iwlvels:h fodbulaednet
i nt endi ngpto be bo 0O by any particular theory of

phosphalg gredme FCompoyngd %EFIP ed that the inproved oral
bi oavailability of the prodrug Conpound 4, as well as

formyl ati on-i ndepengent. absorpti on,
IM part, to its € wat er - solubllm

expected that other active 2, 4- r| m di nedi am ne

conpounds that hawegsimlarly Water solubilities,
abempende or al b| v iT éﬂjﬁﬁl \M|| exhi b2tpgghli | ar
i ncreases i n wat ogf al bioavailability
when fornul ated as 5 phosph e prodrugs. [0102]
Conversely, the correspondi ng phasphate ester prodrug
of active drug Co %E;ﬁp @ expected to have

| ower mater solub%i?ﬂiﬁl ctive Conpound 1
covppeid 4 Thus, Tt lis' eﬁpgct%d t 4t phosphab@ mmbr
prodrugs of active 2?4 pyri m di nedi am ne conpounds

t hat have | ower mate&m%olublllty than the correspondi ng
active 2,4 20 pyrim di nedi am ne conpounds wi |l be
especially useful in applications and fornul ati ons
where | ow water-solubility is desirable, such as

[0101] f‘I‘Pu g UEmpan adsd @:'Iul:ﬂt%'shye@foy biﬂa@mldbﬂh?'caﬁnb%d tSthe
[0103] One cl'ass of active 2,4-pyrimdinedi am ne

correspoodipg antdee ding Compoargé ovhed atminigterstioralfyrtortest animald. dnifant,

unlike ff PiCeRB0wnd F\abrcipli ke e cmi ﬁ@ﬁi w@ dependéit upon
| . i .

fomul%“é %?‘l tut Eeﬂémg{rmhnslj%gst It utded n{atpsre gig t al éi # vibs

absorbtrbtcmaﬂamycﬂl frorm golafionsh(e. gf, AEGH B0 Mlﬁh(ﬁlswhé mabﬁkymauhylzallulose

. are each endentl of, one anot sel ected f
solutiops) a @R 5‘%% aPked 1n bt ge ot oARoBleRIor it iptendy ngﬁzb&wd

by any 1c§f@h€eoﬁbf$bcﬁ%tf&ﬂr H 9bei@led RS HE ﬁnﬁ{o%ﬁ Qfépﬁlogf'zﬁ{ahlélty of

ne or bot nbn-aromati ¢ ring nitrogens o

the proﬂﬁige(tmpcydndrd agwell e ithEormiulatiogamdepbnddnhgbsorption, is due, at least in
rim di nedi_mai ne noi ety, the N4-nitrogen at om_of
part, to 1p§ehlg WIS Pl d ,Italﬁpﬁ%ccted 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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noi ety and/ or any available nitrogen atons in the
substituent attached to the N2 nitrogen 10 atom of the
2, 4-pyrimdinedi am ne noiety. [0104] In one
illustrative enbodi nent, the prodrugs are conpounds
according to structural formula (I): MR B YlIIl Z~RS
R2 R20 NZZ N NN R21 R22 RZa including salts,

1005 DR} K35 42 ot s e ARGty ol o

formula@iBfl ag grodfiggseaniin phmbehe asipindsplate prodnezsainoludes 2,4sel ect ed
from CH and N, IS selectedfromlovver aIkI

pyrimidinediagriagy ip %lu@%metNﬂ aipstiiuent ofitke Hf- m'ﬁlnrréd@ﬁdlwe Bty 52
different R8 groups, |ower cycloal kyl optionally y__»n
substituted with one or nore of the sane or di fguIs‘L

swsinf 3 1y 4RGn Y E DR oAy AR il
where Z/RRBET aft &) RO&ead My flone Eﬁétﬁﬂakdl%tﬁlﬁ%ldﬂbﬁ&il\wﬂdw is

one or 20 nore of the same or different R8 roups,

selectec{ fmm@ﬂ:), Nit.\0, S)[S(Obm $P)s uféi@bl ptermgB wntlhclu P@@OUWBR@

arre or dif.ferent, R8
at: onef Bt R B opefalih Bng Mrisens SRbE RueRRE Hng B P Siglen of
the 2,4-BPriRiRHREmARE rsidt, 1B MCkiRdodelish QRN 2 @%hﬁﬁﬁhédﬁamme
ubstituted with "one or nofe of the sane“or different
moiety R8l/gr myEyailitde m:.trcgeﬂl etotsdn thecwbstahant afthahed to theyNihmfrogen
fgtbté tr| al and 25 trifluoronmethyl; R8 is
atom ol the ﬁm m BY-substituted with one or nore,

Ie from one to four, of the sane or
[0104] én @meelﬂlesﬁatwe@mmslmamﬁh%mém§ @t%@nmmmdwowwrsmwal

f ula same 37 or different R or Rb, -B(ORe)2,

orm ‘NR R )2, -(CH2)- BY, -(CHR mRb, -0-(CH2)m Rb,
-S- (CH2) m Rb, -OCH -OCRa(Rb)Z -0-(CHRa)M R, -0-
(CH2)mCH[(CH2)
C(O)NH-(CE]Z)mRb O)N ;Efb -0-(CH2) m
C(O NH (CH2) m Rb, R'E BH2) m Rb, 5 - O (CMm
C(O)NH-(CHRa)mRb R¥S 7 O N (Cl W m Rb,

-NH (CH2), " - Rb, -NH- RB)mRb - NH[ ( CH2) nRb]

iﬂﬂﬂﬁﬂ@éﬂ@bﬂvmes’\hﬁ@ﬁ@ aidE N (il Mhdréb f, wherein:
N (O (O2) m GRoRy and - M (G2)m 0O -\ () m
Rb; lslsglegféﬂém@m,m hQaB.oY aﬂﬂﬁ&(@ben f1 uoro,

lover al kyb2and pRt hé’epen&e’ntly of one another, selected from CH and N;

R? is selected from lower alkyl optionally substituted with one or more of the
same or different R® groups, lower cycloalkyl optionally substituted with one or more of the
same or different R® groups, cyclohexyl optionally substituted with one or more of the same
or different R® groups, 3-8 membered cycloheteroalkyl optionally substituted with one or
more of the same or different R® groups, (C6-C14) aryl optionally substituted with one or
more of the same or different R® groups, phenyl optionally substituted with one or more of
the same or different R® groups and 5-15 membered heteroary! optionally substituted with
6ne or more of the same or different R® groups;

R’ is selected from halo, fluoro, cyano, nitro, trihalomethy! and
trifluoromethyl;

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

one to four, of the same or different R® or Rb, -OR" substituted with one or more of the same
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alternatively, R 7 may be taken together with R18 to
forman oxo (=0) group or, together with 10 the carbon
atomto which they are attached, a spirocycle
containing from3 to 7 carbon atons; R18 is selected
from hydrogen, hal ogen, fluoro, |ower alkyl and nethyl
or, alternatlvely R18 rmy betakentogether wth R7

or dlffertset  ROGREAL QN B Ol lP9aciaL 0-fig,)SRtbon
Hey are tac ed, "a spi ocy‘cl e
-S- (CH;(),QRP AONCHRRP,00-GRI@Y, eﬁ(ﬁﬂiﬁ“ﬁmﬁm@ RI4,)), CHECHS),RIR®,

fr om,hydr | | k t hyl
S{CHED e mﬁa”cﬁﬁh%eﬁ@a&ﬁ%ﬁﬂ Toget her with Re0

O (CHQFoén@)W%ﬁ%’h 1{ hey Zzu (?Wt(ggeghgm \rMOE:SCIt ge carbon
-0- (Cfmﬂt@gﬂmm(@mmw S-LHRDH OOABNCHIRGORF SN CHYF R,

| ower kyl_and_ net

NHCHRObrR at-NHg‘i(%Hz)ﬁ&bd NHGH DR kM- e@eweécmmmg to

QRO #%ﬁiﬁ@%&@?ﬁ\?@'@l Ekrocyci o

cont aRHiipgelédtedFrdmt iy dfo arlﬁwgeat fhigro, 18%?@1&21 dRdiRethy! or,
mdeEepdently of the others sel ected from ydr ogen,

alternativelye R ‘amRy be takeniggethey pith & f<§o| form o |oech é‘R@D groug4r, (mg_e)ther with

the carbéﬁ)? L&M‘labﬁe!ﬁg Cg cgl%ﬁg%%lﬁ nen &5%7 g;% g carbon atoms;

ne nber#d; cyed ted &bRY 19Rk&kh, hdl@g'elﬂhﬂﬁdrﬁ)’lbwer Ql.k??ilﬁzrh&l@l 'O,

honmop |ﬂoera2| nyl, piperidiny
alternativgly, Bhemay batdkynmgcﬂ'ler “&hlﬁ tQ‘r‘IbMQneJdolﬁefDempw tegedher with

the cafbapefpaﬂmfwﬁﬁﬁ e Raibech Slory Rt fingaron pdq I daoR afoms;
hal oaRP@ylS Q&Eete&ﬁox&%ﬁ@!gsn'\l%r ﬁ%q:\yamd m'éﬂy'f{or aﬂ@ﬂn@@@éﬂy RY
may be x;ﬁ(cﬁ))miher 84 mo forS( ) @ORED) gﬁ(u@)dku?toghther \&tlﬁ)}l&l\d@rban atom

to which geé)) attacéecgs a%%%?f @(rﬂm%zg?an@ ﬁ &F{L@Iﬁoﬁls
FDSTEIIE T

may bc-ta[.ld‘dhl@é@)ﬂer Reth R PNRESEEO ¢ SAS(=0) [ghdidp(c) th g €ReY, with the carbon atom
h‘ﬁ ]nORa, -[NHC(O)]aNRR’, %NRaC(O)] NR' R,
to which @(rchhcth@ RirgayFle contaspiog iRy P INReRbOB SRR h BY | s,

d
or oup ERATT iin@épeh By o Meornaf BRERL A o Bt 18G9,
lower cyl8algglTeydlbliexQY €04 lqrybwl@alkﬁklﬁm (@@ﬂlbysaryw;ihlanﬂh@n -C16)
nitrogen atomto forma 5 to 8-

arylalklybgnghle 2y r@amlbyned@pteﬁ@tlleﬂo%rs wemmrwmwmall@dampgpholmyl
. i nclude one or t en al
S R N T e STl
membc%dtﬁétémﬁ-ypind@'l6mefnﬂcreréﬂ><}ﬁ:fﬂ%ﬁ—ylaﬂ€y(1>m one to four, of the
same or "different Ra groups; .

each R” is a suitable group independently selected from =0, -OR®, (C1-C3)
haloalkyldxy, =8, -SR", =NR", =NOR®, -NR"R", halogen, -CF3, -CN, -NC, -OCN, -SCN,
-NO, -NO,, =Ny, -N3, -S(O)R", -S(0):R", -S(0),0R?, -S(O)NRR", -S(0),NR‘R", -OS(O)R’,
-OS(O)R?, -OS(0),0R?, -0S(0),NR°R", -C(O)R?, -C(O)OR?, -C(O)NRR’, -CINH)NR°R®,
-CANRMNR°R, -CANOH)R®, -CINOH)NRR®, -OC(O)R®, -OC(0)OR", -OC(O)NR'R®,
-OC(INH)NR‘R’, -OC(NR")NR R, -[NHC(0)].R?, -[NR*C(0)].R", -[NHC(0)],OR",
-INR*C(0)],OR’, -[NHC(O)].NR'R’, -[NR'C(O)],NRR’, -[NHC(NH)],NR'R® and
NR'C(INRM],NRR®;
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R21, R22 and R23 are each, independently of one

anot her, selected from hydrogen and a progroup RP; R24
is selected from hydrogen, |ower alkyl and progroup RP
10 each mis, independently of the others, an integer
from1l to 3; and each n is, independently of the
others, an integer fromO to 3, with the proviso that

at le ne : ' : :
o105 P ep Bkt ofne il eclied ot SpRAAHLE Youp and
RY, or, ghmmiatieelly ahe twio Rf bopdeddo tigssanfe iitrdgentatralare thlogmiogethérlyith that
3 each represent either drogen or a

, R21, R%Z ang R% hy
nitrogematgRg g dprmRp> taPpemberad qyslohsirrealkylios heteap uch mager
optionag!f g%éhu lon@ oP FRYE Ot Rhine JPUirerdnl Sadii Qe #ﬁl?lgg% 2l wdlen

ngl e e progroup, two e progroups,

may oppomadly deapsbstituted wéth one roe niske, forogkamiples frodementdifogr, of he same or
) part, on the identity of Y and whether the R2
dlfferer’é%b&qupﬁent i ncludes any e pro groups. In sone

enmbody et if23i f. t r

descr Bb ég 7ﬁﬂé'lrd el? n, aér%gﬁ’i ﬁ&éggg?e}'@ 2I0£?H?ﬁ@t8%r odr ltf’él sﬁ%
hydroged andcd progdoup ®Ppul a (1), include only one RP group.

Wt hout, intending to be bound 20 by any theory of

oper aki dh selpeted Hopdusirages, lowar alkpeandi prograptR'RP gr oups

in pr | | thapn o RR_progro may

ot ab St 1 7B bR Py o BE Bk iy BFa bl £ 51492

si ngl gacR™: is Ph@EHeadtIVIflTke @Nes CarSitfeBeOirbih ey 118, kvith the proviso

met abol i ¢, ki peti,cs. A specific embodiment of prodrugs
that at lgast eneiof Ry + B sRr wad & ais Awpgrake: (1) that include a

single progroup RP are conmpounds according to

(0105] B3 B8y do3ioegbelsifng b partiiar o B bl of ey "
formuldR\{Jl?%ﬂu R fhd RP@hck redét)ettheridraien oR3 préfroufy., Alskl &

, R20, R24 and RP are as Ell;ew ously defined, with
represenis dygrogen, sdowpmalkgoraquegraup Ri .n€hes the pragrugPeayr inolude a sipgle

P 010 be identi p any_ BY progroups esent in the.
R proggpf Pl K B FHse FHHEk cPREICPOF SVt HipredS] FRg gt dshdBing
in part, PheNd destity baty ddd \bﬂéiné}ltuezﬁ’ssub@ﬁﬁﬁnttihﬁu&és%ytwqﬁgg@gpy S (H

to yield the active 2,4-pyrimdinediam ne conpound. It

some embgdimentsnit is/prioteered dhat s podmigs Aescribedolrareiphartdein particular the
prodrugs of structural formula (1), 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 R” are compounds
according to structural formula (Ia):

R17 1 5
Y. R
(1) ::win I\/ﬁl\ R?
R20 N zZZ "N N N7

wherein Y! is selected from CH;, NR*, 0, S, S(O) and S(O); and Z%, R%, R3, R,
R3 R R® R* and R are as previously defined, with the proviso that R? does not include

any R° groups.
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contai ning prodrug according to the structure
illustrated below Ov 01 %F\ / | O ONNHNNM
O OHOP=0 5 OCH netabolizes in vivo to the
correspondi ng active 2, 4-pyrim di nedi am ne conpound
(Conmpound 1), illustrated below Ow OI i F\ / Ow
O NNNNMN O® HHH[0107] Wile not intending to

0106 157 RS oo gt oStk 8 05 BB bl g
critical fGo1spagsy) plovided thdtet h}cnlrmlgmsamderrtge bcyrdh@oqsﬁhbg/ toamlﬂe.he active
internediate ill ustrglted bel

2,4-pyriggidigedianqing compouay ft ibsﬁ]celélvcweﬁﬂeﬁcewﬁ%thmah@wéate-
isha #R,gler physi ol ogi cal
contam& :PP g%%rog% @%F%%%ﬁqr ang %'g re they hydrolyze
|n vivo to yield fornal dehyde and dype 15 active drug
subst ance. BasEd on t hi % observatijon, is believed

t hat prodrugs o) SVStecting" gr oups
that can be ne bo||z yﬂxo exanpl e by the
acidic condl@lo ge §1onﬂch andP¥e by enzynes
present in the d stlv tract "'or other organs and/or
tissues or fluids Wwth the body, to yield the

hydr oxynet hyl ant!RefTRt ermediate illustrated above will
i kewi se netaboli z@Ht 0 the act ive 2,4 pyrimdinedi am ne
drug. 40 [0109] WMoreover, is expected that the am no

oL 80888 2 5RO B8 oo

(Compaqimddli) dllogitated betowdi ti ons and al so hydrolyze in vivo to
the active 2, 4-pyrindi endi am ne dr ug Accordingly, it
is al so expected that the

imnﬁe

[0107] While not intending to be bound by any particular theory operation, it is believed that
this prodrug metabolizes to active Compound 1 via the corresponding hydroxymethylamine

intermediate illustrated below:

OMe
|
07 N7 N7 N \N)\N OMe
H H
OH

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

illustrated above will likewise metabolize to the active 2,4 pyrimidinediamine drug.
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correspondi ng am no and thi o conpounds, as well as
conpounds in which the a-amno and 5 a-thio groups are
masked with "protecting" groups that are renoved under
physi ol ogi cal conditions of use to yield the a-am no
and a-thio groups, wll |ikew se nmake suitable
prodrugs. [0110] Thus, in sone enbodi nents, the

10109) REFESERY FlebEed Vi B e Bl S S R e

intermeRthte, svill ibe dpitanlyanmistaplecdt physiologioalr conditioas ket ilesihydrolze in vivo
hydea%g‘;en,, cyano, -C(OP& -C(OOR, -CCONR R,
to the actyeg¥Hpyriradjendigm %a%ugl yrecargingly.iif is gdpoeapectehhatthgy | |

= f I , i i s
e T
a-thio gredfseire thableddenidar prbitinyd”, srodiethatedeienfdved ander physiological

_.Independent|y of the others, selected from hydrogen,

conditignsafjusg fapyieldtagpiaBineshet a-HuR groups.avi] likeprssrmekesswpkle
roch_u#henyl or naphthyl, arylal kyl (for exanple benzyl),

P éteroaryl and 15 heteroarylal kyl; Ais selected from

(0110] dpuhd8Poapt PGSl REOBRIS Kk i Of Rictygel ormulae
(I) and tfig) %_‘Eﬂ'tﬁ }mB%Qc?{“ﬁd-ﬁ?zﬁé,g%?é DRy pe i%fp%dee{ytelédéﬁa%fﬁ{e%er,

ich they are attac orma t

selected Broarhydesdeal edno, -MO)IH‘;]@C@OE& L(OYNRIJ, @R ) ORIE bptionally
i SabT e ook S et 65 s
, ; . . q
eyl e B B e BN, v B RS
independentifpiof thetdigeriYRelgeted fdnaliriredent ARyl (fsmaxhmple IRERalkAY] aryl
spont aneoqusl y hydr ol éze in vivo to yield the active

(for example phenytion nprbdhdnarilelkyt (fgr exqupda bynzyhehetetonuyhaadn by

neterosf il o R 8RR CRAPENK e KT Sk SRR g

cycloalRyl, of, @ltegaval gs tahye todetst svitirdanck tat REIGHUR?, together with

i conditions of the stomach, and/or by enzymes present in
nitrogen tomg fywhich skeytargaitachedi/form o thyserksseyen-peme gfnd Reis a

ody. lndeed,, th r ou can..be selected 10 . .
sroup ek as e B R FiTatifed PRt B cBRBRR, FHE T E Uy meomgpate
group SPBERIrAu JURRESHEWRerdRE anll @@ ds BRSRIusly R fided dAS mentioned

conditions found in the stomach. Prodrugs designed to
gt

above, compounds fof sireciiutal formutaH(®) and {fe an whizhttheRagtoupearz of the formula

i m dj nedi ami ne .can. enpl oy .Qragr oups..i,ncl udi,ng ,such
-CRRESH shontangousP it ofr i ypelop R VS Al e drue.
o metabolize in the @r esence of enzynes such as

t
[0111] elheanechanismayy whisk the KSErpwpmetabelizes ihisihisteagediate group

i nc ' AT Ra ' | Vi . gy
RPN ATIORREATY L0356, BhSianb, WD) s it
conditibRE€ bttt B@machleagRs be 2pARh® méseAtinaROdizZdtivg tiabt Aidva tisSues or

yield 41 such an_internediate rOleﬁt@are wel | - known, )
organsf ghe hedy u ddeedytho By gempes) aﬁmb@segwbe tmetahalize gt 3 particular site

within Y \a9: FOPLASIIE anySsteld &E BRRSed dded Mo Qflitions found in
esters, "throesteéers, “carbonates,

the stomach. Prodrugs designed to cleave chemically in the stomach to the active 2,4-

pyrimidinediamine can employ progroups including such esters. Alternatively, the progroups

may be designed to metabolize in the presence of enzymes such as esterases, amidases,

lipolases, phosphatases including ATPases and kinase etc., to yield the intermediate group of

formula ~CRR%-A-H. Progroups including linkages capable of metabolizing in vive to yield
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t hi ocar bonat es, carbamates, thiocarbanmates, ureas,

t hi our eas, carboxam des, etc. In sone instances, a

"precursor” group that is oxidized by oxidative enzymnes

such as, for exanple, 5 cytochrone P450 of the liver

to a netabolizable group, can be selected. [0112] The

|dent|ty of the R3 group can also be selected so as to
mpart the prodrug with desirable characterlﬁ . For

such a%%meélatq $158P ATE Well- Krom $ne nelysis, bis Bay obexasanle gagnot
limitat}¥3t @Lﬁerssﬂc}ém&é ts%qll@@gﬁ h%{gﬂtﬂ.fya{}{ehs eﬁér?%e?@ﬁ pﬁb&?ﬁ?& to

I ntrease water’s prodrugs

thiocarbpeated, carbhmytel,ahicosrdamétes, lﬁ&lsemlcﬁﬁeaﬁpﬁﬂﬁo&ﬁndes, etc. In some
adm nistration can be obtained. The R3 10 group can

instancgp, g PHRCWEROS | oA thas 15 hpdized bmuéata@reagywq such@p,dpr example,
C)"ﬁOGhIPJnr{PéJF{% Stihe gk)&h metfaB«;s%ﬁﬁ{%auQ cail g@geﬁ%’c?@'d passi ve

nal sor 1 on ran medi at ed
inte tlnal tion, rote i Qn agai nhst f
o121, FiSeatE of L Pty o 38 Fa rere BF vt
desuatqg Eﬁéf?{té’msh@?sﬁbﬂ’éﬁ( , hggﬁﬁ?ﬁé gfo'ﬂpg Snluskd 558k ease water
targeting-specif ran te etc. G oups capable of

solubllntmaad hydl@phlﬂllc(gdmums:a.mbt bsedhe feredsamater eolubility sinahis way,

and e des ed, for exanple, in 15
prodrugs iRt el bailgred ©opapdectecmontscst adwanistraipn con bggétazwé4?he R’

group feid) GEAATICH Slml 68 pl i BEREHAF BleBErRY L FE T Bample,
improwdrpabsive mtastmﬂlat}ismrptldirh éemproved trgsspdaanedibed 1dl€stmalrabsorptlon
10113] In sone errbodl ments, R3 |s selected from

protection egarpst faspmejakpdisn (sdowrelepsrpradmes), tigsug-seleqiive Fq,eh‘éefwswe
enric ﬁtuciec‘ér &Ltf‘s? {s&ﬁ&%&cpéﬁ?ﬁ‘é {raﬁsgﬁla?rg,?g U8y, stcgpa%?eséfrlﬁl%artmg

| oaval eavage ar e

prodru@E @.@mrthetses:haﬂaateﬁst&@aea welt-kesie indary desbﬁl@eﬂor@k@tﬁp& are
el ected to inpart rodru&wth hi ghe

BrimayiaebAL 000 M Conant KFEI 012404 e dseloe of which i
incorgBAtd RS H BT AIPoAh Garl Rl DR SRR RIS LS

utilizeWhn thetphedrigy @&fsoab<dResdin gr oup to whi ch they are bonded,

are hydrop | lic in character. Such hydrophilic groups
3 f fl h i f
[0113]‘31’1‘1'%&5?:%s Lot €kt O/R )L}grsrég &Fﬂo a%z'%é&)@i Sd‘@mblt"fbnh NGIRERRS,

where 3ied R{:gredps‘ aro selboted sgto mptmt dreqirbdrugs;whhtdbtlwd&dod\mmmty,
al kyl , optionally substltuted | ower heterogl kyl
cleavaeﬁ)ﬁmy%qargﬁhga BERFCEtips e I # ERGSHIC Ephadimpndythe l%ﬁrquﬁ are| splected to

imparlHFBlRR Bl P16 SR AR R gl 24 o
pyrim ftinkdiaffind érugd Thek eih@amy lembomtneﬂfsaﬂie)R Sudifdsiatd $ededted such that

(C7-C18 aryl al k and optionally substituted 6-18
they, taleapiege errm%ﬂ@é&@{%a% jor g toyathighethey arg hpndel, predydraphilic
|
mchafa%l%?t L8 1@{)&%&9 %%gng/!ndogrcés ok ﬁ%&{apg@aé#ﬁgmﬁ l’a{o%mthe

art. Ak Bptepfneentples, tie Ringours otdyde, seiveted diond hjrdrogeerpn@i&ﬂlyned
above. 42 [0114] In a specific, enbodinme

subsnwﬁe@dpweb@kﬂn OPthQélaHV éabsugge%bws P?Fﬁlroalkod )OPH%ﬁlb’rSUP?tH}‘ted lower
cyclodtkyi, opttonally substituted lower heterocycloalkyl, optionally substituted (C6-C10)
aryl, optionally substituted 5-10 membered heteroaryl, optionally substituted (C7-C18)
arylalkyl and optionally substituted 6-18 membered heteroarylalkyl. The nature of any
present substituents can vary widely, as is known in the art. In some embodiments any

present substituents are, independently of one another, selected from R", defined above.
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of the fornmula -CRdRd-A-R3, where R3 is selected from
-(CH2)1-Rb, -C(OR, -C(O-(CH) Rb, -C(OOR and
-C(OO0(CHR) Rb, where X, RR, Ro and Rd are as
previously defined, and i is an integer ranging fromO
to 6. Specific, non-limting, exanples 5 of exenplary
wat er-sol ubility increasing progroups include by the

. way of exanple and not [imtation, hydrophilic groups

[0114]dpespasifia empodimany,| tke progyduas ky the wedrgs bgfwmelrddg)l aogljor (la) are

of the SRS CRH 2R s £ Lsefiofea Mol domu e G EPR"
-C(O)gtgigﬁpm’,de(omw%a,-cgt?}m(@mj-m‘qivq)er@xg Rt ®W.ana Mkl . a

. er, a thioether and a _quaternary amne salt. 10
previopgly definednend s onfirtager ghnging mm&tog% dipgsificheonibméting, examples

ofexeBg B8t RS T B R B Se VB | SR
limitat;&qfiﬁ?&bym@c B Sk Shibiras AR Rylk ,'fﬂ?'iéiﬂg@,sor stioReeralgy Erogﬁéj

y is an integer ranging from , typically 17or
substitutedavigpens drimore eifbn dinmen alcoled chcarbloric acidde phospbotouy acd, a

the others, selected.from rogen, substituted or .
sulfoxid e SR CRraaing Bulie® AR OKCIng nets e dORet A et TpAry gmine
salt. (C6-C 14) aryl and substituted or 15 unsubstituted

(C7-C20) arylalkyl. [0116] Wiile not intending to be

or1sD B D A b B s,
for exabipls] phdkgifatd-e6nthiaidy @bielpsvs thdfbragiad (RIS POF(BKOH),, where

¢. enzymes, |leading to their rempval fromthe prodrugs i
R is agdegBredabps e andyiscan integaranging &oof | tisd. typipglyal kul.i lea specific

embofiRh e RS ARG At Andst sies RStz BB Motpred or
unsub&futel EAVE QI subgiitifed 92 DERIbH tuRU Kekiae) RRY SR sliRERSeddre
articul arlg suitable for formulating

p
unsubgtiteted K@7-6-200 atyddlkylng prodrugs i ntended for oral
adm ni stration. Specific exanples of

[0116pRdsehat mianiiigiortiertgupd bgswpihsoffRdfopeiatibh,at fsdyeliensd that such
rodrugs. intended Eor oral adm_nistration include, but
phospgat@-c%ﬁwnwrps@u%B aFtes sebstrates for bogh alispline and acid phosphatase

ey TR BMEE b 0 R R o
As allalisepisdsphath 6 ateaRndalt kg ldigebtiedpdcd b heied phephste @bntaining

such ,phosphat e- contai ni ng progroups include, but are
progrovps R ithat caribe eleavedtip the presoneaed gkaling phosphatases are particularly

. CH2- 0-.P( QO . 117] At hough .. :
sutable o€ bk bbb oAb PG p ook 8ae g o) agminisration.
speciﬁ@mﬁﬂp‘;ésr@tﬂhegplﬁfeec&ﬁamﬂngbﬁf%e@jdps Bhulthid f@risk sppodiigs |
) appreci ate that prodrugs including phosphate-containing
intendgd ferrasgiradapsisREtiqeinclvde, dubraminst kmged td, gravph of thedomeda of

dm pj i.on,,.as phat ases, ar,e i stributed
®REFELEIROa R Rb RS R Lot Rl SrBed gom
hydrog@iReiunEukkstiiasd ke alkddyl. Exemplary embodiments of such phosphate-
containing progroups include, but are not limited to, -CH;-O-P(O)(OH)2 and
-CH,CH,-O-P(O)(OH),.

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

distributed throughout the body. For example, exemplary prodrug Compound 4 has been
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found to netabolize to the active drug Compound 1 in in
vitro experinents carried out with rat plasma, as well
as wWth rat hepatic and intestinal mcrosonal
preparations, indicating that phosphatases are al so
present in plasma. Thus, the only requirenent is that
the particular phosphate-containing progroup RP
o B e B P s i) ey it
rat plasaray ag Welbagywith ratgepatid and, infestiriab mixerbscenad grepasationkendicating that

1 hosphat e-cgnt aj ni n rodrugs, such as.tho .
- phosphifasB e RS prssrtin plegmar TR s iy reajieraid it ot s pertcule

phosphta&-&ohamﬁ%Fer?gr&ﬁ%fp%ﬁécmddsw@ﬂiberfé;a@va@ommep ﬁlevc%oﬁdﬁiiaﬁs of

correspon roxymet hyl am ne. This netabolismis
mtendddidsestrated in FIG | A Referring to FIG 1A, 10
renoval of phosphoric acid from phosphate prodrug 16

[0118] WRileh\iMeAdiag FYBE Bodundlity anly ehedsy bhdperftdhl B $PB¥IRVEBthat when y
) hydr oxynmet hyl am ne 18, which undergoes hydrolysis in
is 1, phpisphte-¢pnjaining prodings erdirasdhosaaacoading (estructural formula (la), are

metabefiegd Bt B oD in R ARRE UEmb dun W ol GG ©
hydrox@MREAsihe PhisPhAsidNamss ilRiasted th RIG. iAC| Rieferfli tY F1G. 1A,

, 4-pyri m di nedi am ne 10 and enol phosphate, which then
removal BT phehpbpysasid fiemyphasphase arodrug ety dezyaradicglydsyiyus yiglds the

i,d. 1201 I j Fl 1A .skil.led .
comesiapng tySehpmelyruioe SR Anditedes B aghbisih moieif vis ne
formaldéhyde bAPQtive 234 -PRGBIdi RdiYAhigk esthp@Inda@ndi tions to yield

active 2,4- pyrimdinedi anmi ne conpound 10, it is stable

(0119)FetBind (FEIG TR0 PR3 S 0 B i BUBLERRRGH s By R Ui
prodrug @6 yiddssactive 2 gopprinzidiretaedharthimi aibl piesphatedwhigls theh
structural formula (1), RP is a hydroxyal kyl - cont ai ni ng
hydrolyses g vup tarcetatdehyds ard phosphrIr-acid, " where Rd i s as
previously defined. In a specific exenplary
[0120}dfetingmptin tRPLG sl A, Ghkizled artisan Ml agredintertbftovhileng agai n

N
pyﬁmiﬁ%@&@lﬁ%ﬁ' SrffouRB 26 AP RIS HYH PaédiGRerefiE Be ﬁ?eggféd and

phosphat e ester prodrugs 20 ‘and/or by 1 n vivo oxidation
adminnferqaassitydtexyplikgbcorgsiningurodrag of pdivs phinpeunpd bdir Tiyss, Rvsome
Such phosphate ester an ho i .prodrugs can in.turn
embodigenty g Faféiauwféfmﬁ*@%a?f%m?fﬁ@,ﬁilgagrirﬁ%&lkﬂwpmgs
' vs: 1e) 4 U : j t
progre D S R o SGSa g BRGCATASraa of HSphdific

exemppdrpspbodimean RPpheSHEDHe ester prodrugs of phosphate
prodrug 26 are illustrated in FIG 1B as conmpounds 30,

[0121]33ki1R14erdRg Bain EEBRB A, WRil ¢ artiRbkss, widlsels Apprédeate that phosphate
appreci ated by skill ed art i sans, prodrugs that include
prodrugg can be generated by in vivo 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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precursors of phosphates that can netabolize into
phosphate groups in vivo are also included in the
present invention. [0122] In sone enbodi nents of such
prodrugs, the phosphorous-containing progroup BY
conprises a phosphite group. A specific exenplary
enbodi nent of such phosphite 5 contai ni ng. prodrugs

C g j j Is
pecsg AU R SRRl OB BOEAR g tced
in the paésentaigventierti ously defined. [0123] In other enbodinents

of such prodrugs, the phosphorous-containing progroup

[0122] BY sorf@ BRbbERR R B 36 Hro8ruRs, Qﬁ@ﬂ%sﬁh&%ﬁs%orﬁﬁmﬁ@%@ﬁibhﬁR"
ester group. Specific exenplary enbodinents of such

comprisasyqibiosplptegspimt A spenific examblpti esyvhdineend of suchphosprhitgs

contmné]g%rgb?@égér%%g% BISOd%l?-%Rﬂﬁgé(i}ltng \%.\E%&e?régreeﬁ&ds) ?/f the formula
(cRdR@%Fﬁe B eﬂg@%) Mere HGRABAY o r@(z@ﬁ%l%deﬂﬁ@fe BY is

m substituted or unsubstituted | ower

[0123] ?41 Kot emﬁ %eﬁt@to?gﬁcﬁ% ﬁﬂmﬁﬂa oé\lzotsﬁgcfré %r]gzﬁ)m% p%group RP

comprléesfmtahgéqw}ﬁﬁ;yﬂa}e eﬁd&bﬁtphbiﬂlﬁg eQEr gﬂiﬁ;ﬂ b@;ﬁdclﬁﬂ eﬁ(@u(pﬁ}y C20)

aryl al g., benzyl, - phenyl et han- -

embodrznqmﬁﬂaﬁwmeh h@mllp pmsphatc(es]adﬂm) phosphite eS(eCRdﬂdygs loc!@(le:prﬂgroups

R of b SRR ORI OB DS o G B

(CR“Rdbe ?&)Hﬁi@ﬁ) aﬂwgCRFRd e«@ﬁi’((ﬁi");‘ Vhele TP SA16@Ed ¥ mAfubltiited or

hers, ’selected fromh hydr ogén, unsubstituted or
unsubsgum lowet alityl, swlstmmd@n unssbsm;md (@60 14raryl(s@ogthenylt waphthyl,

o s 5, Vi A W P ARG Ly

(e.g. bgﬁzfy'l ﬂe&eniﬁfédaglﬁﬂﬂ 21ﬂheﬁ§1bihgrr1 8tﬁff | ﬁc(?@ @1%11 Qﬁgacgomf

Sp orols-cont al ni'ng pro

(CRdRﬂyy@mc@o@R aGR'B pe-GER)R n(m?m)y BHGO)OR', CRR), NH-COR,

R SHRYPOR’ 610 0B oerehd pechihich dependsriy S e ths,
selectel] &0 ‘PIL Eﬂjhfdr%nl?ﬁns ggﬁtﬁfcﬁ oﬁ 208k iRled Bw gi‘ ?ﬂg’é 915!5%%%{:&/ or lﬁfsl%ﬁ%futed

ers écte ydrogen an r al ky eac
(C6- c14s) ,aryl,miﬁrmbsiﬂfmtad pr ofisubbtituet (67.£C20) snlaticyleahd R dand y are as

dro substituted or unsubstituted | ower alkyl,

PfeVlo‘éSdb \ Fte ted or unsubstituted 25 Iower

cycl oheteroal kyl, substituted or unsubstituted (C6-C]
[0124]4n still pther smbsdmeutseplhasph@mssxbmtammrg@doctrags thaol)lclude phosphate

aryl al k %qu{hﬂ ﬂte or unsubstituted & i
precur &PE ¢, ye PROSENQTAYS-CORALIRE PIOZIRYP CPFtH'ﬁS%’F q@rehc

2; and Rd and y are as preuDoEFI¥$def|ned 45

—(CRIR*)y—0-P" " fgh
0 b))

phosphate ester of the formula R# RP | 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) arylalky] and substituted or unsubstituted 5-14 membered heteroaryl;

z is an integer ranging from 0 to 2; and RY and y are as previously defined.
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[0125] In still other enbodi nents,
phosphor ous- cont ai ni ng prodrugs that
precursors are prodrugs in which the
phosphor ous-cont ai ni ng progroup RP conprises a cyclic
-(CRRYy-OP' 0 Rh 0 2z phosphite ester of the
formula RO R’ where R, Rh, R y and z are as

i ncl ude phosphate

previ ously defined. 5 [0126] In sone enbodinents, the
[0125) %&J?tﬁt btheedthBodie s, ﬁdé%ﬁhd%&?sLdo‘hta gg sQﬁétQﬁcl@{ﬂEdphosphate
phosphite ester prodrugs are se d such that the

precursprsage pupdnigs inmthadbahe phmjsphmous-t:mmtam;ug prsgronpBe cemprisss cyclic
Speci fic exanpl es of such phosphat e ester and phosphite

ester progroups qu éihgs@ i,R”whi ch each Rh is,
i ndependent |y of %)W\ Sy ed fron1hydrogen,
| oner al kyl, nethyl et hyl O ropyl. In sone
enbodi nent s, such progr oups el ect ed fr
phosphite extarrofithefemelae  (CRRy- O oR*Me ,heye R &? yrand zgre as

“(CRR)y-O-POMe 0 -(CRR)Y-O P O t

OM M 011
prev10u91 '\}gefmgd (CRde)y O ~-POOM 0-7\M 00
O P QM

R Ry-OP M
[0126] gxp@g @S @%Kpéltue@@:& Rh i)lcbcpnl‘@(gﬁsgl%te ester and
o SR 1 s T
esterase enzymes. Specific examples of such phosphate ester and phosphite ester progroups
include those in which each R" is, independently of the others, selected from hydrogen, lower

alkyl, methyl, ethyl and propyl. In some embodiments, such progroups are selected from

0 Q
\ O M .
~(CRIRY,~0—P © —(CRde),-—O-\ﬁ’\(j’Me
_(CRdey O- I’O 0 0 '
0O Me Me ,
Q 0
u /O ‘\Me \
—(CR'RY,~0-P o  —(CRRY,—0-PO y
\ e
© —(CRIRY),~0~P~O o?‘
Me , o/, Me
dRd C‘)‘aO dRd) (‘) -0
(CRIRY,—0 E\)—Me (CRIRY),—0O— , o
O ® —(CR¥®RY,—0- F',\j
Me , Me ) S
.O._Me LOLUM .0
~(CRRY),—0O~-P —(CRIRY)y—0-P~ ® —(CRIRY,— o-P
0 0 o
Me , l\?’[e , Me ,
-0 d d
—(CRIRY),—O-P —(CRIRY)
~(CR%R?),—0-P~© C')fme \)-Me
I
o, Me | and
—(cRipdy —A-p~Q,
Me
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-(CRRYy-OP OO 15 ?2ulMe M 46 [0127] Many of these
phosphate esters and phosphite esters are acid | abel
and, when admnistered orally, netabolize to the
correspondi ng phosphates and phosphites under the
acidic conditions of the stomach and/or gut. [0128]
Thus, in the phosphorous-containing prodrugs descri bed

[0127) Rﬁingioﬁg} ghé%ﬁ%'egﬁrs%d R&s héee%ga%ﬁa Jabel and, when

ntai ni ng p oups can be
adlmmﬂaJee otaelgi tnetabalizeoto thEhearrel@p@'rdY gmtaadnﬂlghuklﬂntesmﬁt&s the
delivery, etc, [0129] The suitability of any

acidic %&MIPB%P%W%WB@B RPZYlor a desired node of
adm ni stration can be confirned in biochem cal assays.
[0128] Fbns, éx thephesphiorows-gemirdming picsirags describddiheriesst, decidemity of the

{ Ll I {
perticle PR Bo e RGP Bl SRl Soe s Eee e bubate,
prodmgsrf@r%érﬁ&!d&r Rbd&Y (a1, dilown, the particul ar IOdeng
can be tested for nmetabolismin biochenical assays

[0129] \'T'hg ?uftﬂ:?latj;y r'aﬁ%ﬁ%&@@lgﬁﬁ%g{oﬁg ?{P%ér 3 dc ﬂs‘:@ﬁ E\é? Ll&lhp&ﬂ%ﬁon can

be coni&@idd\lﬁ bﬂ)cﬁcrﬁidal £9s6lysn @ axdntisle, €9 ﬁﬂﬂhfgjls% bé‘l a&mﬁﬁs#&ed by
and/or organ extracts. Using tissue and/or organ
injectiomintoAcpastiarar tissuedr organ, end meadeut@ns/@fﬁhe N80 sphatases

expresip S bl R el A £ BB SREBLPSRE RABARAE B e
metabdh@ﬁtxﬂlamﬁem&anastsbﬁ W@th@ﬁﬁﬂatéﬁ‘ﬁl&ﬁbﬁétﬁb%@b? mt@rdaﬁbd

y, th
conveniently available. Skilled artisans w | abl e

particulap prodae ¢ap hedeyed foymngatolipn temherrativng4- pmmadmled@mme

oo RS o S B 5 55 P20 e R e o

particuBiP 86ihviehfenBE RHEM B 18QHHF1eR) ¢ §Pth@ %h&@ﬁ&tﬁ&sfe%refjééﬁtlﬁ‘ bdee:arget
nmetabolismin in vitro ani mal nodel s. 30]

tissues 9o nEgansive dinkeIWS,, ortih spnosrwiys the eokatedmgphawca)nd mng
to stru mul a (1 t hat have one
converjegyl§ o BIAHA. SSkille] Bieahs Wil g abieh Madily 1t i eroups £ having
| i t
mctabdlﬁ g?%ﬂa?:ﬁlntze’%%uc@xg,{s fk]j!lgér%é:r?ysu%bs’&g Fdor psfc‘&la\f"awldﬁﬂ&@ﬁslﬂ?ﬁx%h% vitro

tests. Gf doubset spei fmwandiuge kgl bisopk testedifon) suRBbleanetabolism in in vitro

almodeiss tri met hoxyphenyl ;

[0139] [n some embodiments, the prodrugs are prodrugs according to structural formula (I}

or (Ia) that have one or more features selected from:

(1) R® is fluoro;

(i)  R%isa phenyl optionally substituted with one or more of the same or
different R® groups;

(i)  R?is 3,4,5-tri(loweralkoxy)phenyl;

(@v)  R%is 3,4,5-trimethoxyphenyl;

™) YorY'isO;Z'is CH, Z%isN; R' and R'® are each methyl; and RY
and R® are taken together to form an oxogroup; and

(vi)  R”is a hydroxyalkyl-containing progroup of the formula —-CH,0H, or a
phosphate-containing progroup of the formula -(CRde)y-O-P(O)(OI-I)z, or a phosphate ester,
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(v) Yor Y is 0; Z is CH Z2is N R7 and R 8 are
each nethyl; and R19 and R20 are taken together to
form an oxogroup; and (vi) RPis a

hydr oxyal kyl - cont ai ni ng progroup of the fornula - CH2OH,
or a 30 phosphate-containing progroup of the forrrul a
(CRde) OP(O)(C]—I)Z or a phosphate ester,

phosptf 5 BbeBied peibromelpahedt wﬁaﬁﬁv&é‘#&%wh“%f%%hshés, GideieLently
of the c&sérecsheetearm Hy%g&?&ﬁﬁﬂu%ﬁﬁﬂé@WeW§H9wer al kyl ,

or VII is selected from - CH2- NH2

- CH2- NHRBO R"Cimzelu(t%ﬁ)am CHOHACK,;SH onemzmm OCH,-NHR™,

% SR R £ 5 OB 00 By R e

A, R”%H@RGM‘EE‘EI%WME fedgugs of structural formulae (1)

ave t or three of the above-delineated
features In one specific enbodi ment, the prodrugs have
[0131]fle aome embpdiments, ithe) pradmigg «rf)strubtmredrfomlnﬁae G})mﬂ (rIa)chave two or

thres of g SDpie-Gtlinepted BAties. o sprciicABBRTmant the pradhies hitigs
featureg ?1?%11{)%3 YW SIn(a!n)Jtheg édec)ﬁc eﬂéﬁadﬁﬁ%t (t}i{e1 éroﬁglcgg :hg(/%’ Fdatures @), (iv)

anot'her specific enb ment ave
and (v). datsti eﬂothelj speifie jemtod)ment,dhe projirugs rha'(/e/feiat)uresl (In) i), I(¥) and (vi)

or (it 1o SR an b EARE SR o Eix%e‘é?iswﬁgﬂr'wga Bave GameRsdD. (R O
or (viiPIRGN %gr spL:Qiﬁ%?én ridnk, Ffis L BR {pﬂgﬁ%ﬂgﬁugg Efab{g}cﬁ._@%f the

erein I'nc bsti’t uent Fal ternati ves
fonnullae(@lfﬂ%)ﬁ@-@(@){ol-’s)uch as, for exanple, sone of the
substituent alternatives delineated for Rd, R 15 Rf,

[0132]RaalIRF theRonAitin deschBeShHpsih itHat iRk sabgithetR B@htives that may
i ndependently of one another, selected from anpngst the

be substisuigd.cuuek asidereramade, isame of thestbsituant altersatives delingated for R, R°,

RS REgEL B SR Bisen B R inale R ny BRRERRIR selcted

from a.%ﬁ:'n?ﬁttﬁéw s Bé/s‘éﬁgéﬁ’ in cohREbn %ﬁ‘%ﬁﬁcnﬁe@@m@uﬁﬂl) In a specific

aryloxy, |ower al koxyal kyl, methoxymeth
embodime it panyeirbsent suhshnm;aneudaymdemndmmyelf lopé a.mﬂjemmlcxgehfrorﬁo

byt donE R, G ey e el e AR, BRBORER ks | he
metho)( Jgtrat tie, aﬁgﬂe lglgfﬁd%%&al |y descri bed and/ or

here| n, t the phenonena of

[0133]I L1 r?g l#,lr]ﬁn'ﬁ ng:?ag{ &&B?ﬁpre naet‘e sﬁégﬁé?f ﬁg}; 890ecf?'u c[clsgnbctd herein, as

well a@ih@d'hﬁ&ﬁs p?a&rugrsgbdwsesp@aﬁcary de8érehedhinA Rk i1DRRhRE heren) a9
doubl e bonds and as a consequence may exi st as

exhibitthe phenaseans of tauters frises, (@oivpnatigghisomsrismogaometyi¢ isemerism
oS B T S BADR SELR L F B L EPRLR Al g
and/orel6@bRbendd &el RrohhsgheiBymexeait ak @tcs@vsahwrs isa¢H rdvube-bond
1somex]fs%r fr:rs geometric isomers), enantiomers and diasteromers and mixtures thereof, such as
racemic mixtures. As another example, the prodrugs may exist in several tautomeric forms,
including the enol form, the keto form and mixtures thereof. As the various compound
names, formulae and drawings within the 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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including the enol form the keto formand m xtures
thereof. As the various conpound nanes, fornulae and
drawi ngs within the specification and clains can
represent only one of the possible tautoneric,
conformati onal isoneric, optical isoneric or geonetric
isomeric 30 forns, it should be understood that the

. _inventio co sses any .t aut oneri.c, . .confornpti onal
having o RE of of 17 HULeS deSpdhed pein, AT Vel miies ofdhsrs vatovs
differeﬁtoi!isdil?_ﬁm‘_itic forkie Bf @@és%ﬁimi‘ﬂ;ﬁi &N drdAne thy Z,Wrﬁnﬁﬁinui‘iﬁmine

utilities described herein, as well as m xtures of

moiety, hlzeeisomers Gisalselpossiriepnd irs alve spesifieslprdniclude doa sscapipounds of
the i limted rotation around the 2,4-pryim di nedi am ne
cmvﬁB‘il@(y, atrop isoners are al so possible and are al so
specificall]ly, included in the conpounds o t he .
(0134] Momysropcillés atigans WillspRBGREE théwlpqngbstsaqf{ql@ma&vwhsnmems
_ . . . . bsi |
i L S T

substitofeleyartictis @cup, CRNivis ibRndad be@eadsiukahiektfodnélude those
particular group, the list is intended to be read in
membess of thedist haf #e sudrble s substifuting dhapasticulargroupt Ferrrxemalee

11a S U [t Utd e riigul at owp.. . For
sitle a7 e HETUMAE TR o R DR o B pas o
substit@tel anQikyll Bfoupl séreh of the aRerhatyes, suek afB0¢ adhnbEbe /s td Subbfitute
substitute an al kquggroup, certain of the alternatives,

a pheny|,graupstipto heamderstagd thafealit prssiblssombimations opsibstjiuent-group

. t is to be understood that only possible
pausagegﬁlgéi%ﬁgil.i ons of substituent-group pairs are intended.

oo S5 b RSG5 et Rl o AR L o
their céHiRal RN ‘ﬁfﬁ@n &Ja%ﬁi:ﬁ&ial ftmcaﬁé Hﬁdath@'aﬂeﬁlgﬁl R Slict g
con ICt, t he

15 chem cal structure 1s determ native of
chemitdlstrucheetis dsteminatinge ofpleidentity pf datrspecifif @dRbhg. Dependi ng
upon the nature of the various substituents, the

[0136]PDEsndiS PeR Ehd RRtke HEFRI vhrio(BYILIRtuE s [ HE pfodiiBsQlesdilel erein
Such salts include 'salts suitable for pharnmaceuti cal

may be grethe fgrmpefaaltac Sueti wits includeselts supble ot pharmacesticalaises

Cohaigpraliy peispiBlecial D s SEReiectof voGify Bt el Mo s may
be derfell froaPadi &l Hasd N aOROvENRRHI B ALe at.he salt is a

pharmaceutically acceptable salt. Generally,

[01371?)21851{5%?1160%%@34‘( : the ??]g %gat r@ﬂ%ﬁacﬁ@ﬁéaﬁg?ﬁ%&ﬁ?&é%ﬁ? 3%%1%1’35 19?“

aln su anti a fe

pharmBéeitioaEl bodcoggptalble saltd drv tHose salBfthdt heaipaubsthntROFRAE BE mdhdof the
which are suitable for adm nistration to humans.

desirepphirragelagicalactiyitics ob e soreat ceampaing aad yeechuare quitahin for on
admin?sﬁrlg{icgn tc:cf h%n%g Whgrtr]naltcg%icgﬂ y ac?ce?%l\;%.ss%fég E%[L%%qlcﬁ a%ﬁitl%ﬁ'salts

|
rgani’c acrds sui 0]
formed hathiaergtitic @sids Yr aagiptaaids.c e eabid s suftable dbit Brming

phanniagé:ultilézﬂ% ac?:%:/pt\all\blal)é agifd a%ﬁﬁi%?llsgltsai?lgluggtby ‘way of example and not
limitation, hydrohalide acids (e.g., hydrochloric acid, hydrobromic acid, hydriodic, etc.),
sulfuric acid, nitric acid, phosphoric acid, and the like. Organic acids suitable for forming
pharmaceutically acceptable acid addition salts include, by way of example and not
limitation, acetic acid, trifluoroacetic acid, propionic acid, hexanoic acid,
cyclopentanepropionic acid, glycolic acid, oxalic acid, pyruvic acid, lqctic acid, malonic acid,

succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, palmitic acid,
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l[imtation, hydrohalide acids (e.g., hydrochloric acid,
hydr obrom ¢ acid, hydriodic, etc.), sulfuric acid,
nitric acid, phosphoric acid, and the like. Oganic
acids suitable for formng pharmaceutically acceptable
acid addition salts include, by way of exanple and not
limtation, acetic acid, trifluoroacetic acid

o e ey AT S
acids g? gnetﬁﬁllegﬁl'fgmé‘ﬁélg ethﬁfégtﬂfd?ﬁccaé?&'ldl eMBhd-GisBE btgc aHﬁl £iC

fumaric acid, tartaric acid, citric aci
hydropyetianesud foaix atid, £8:.)p eryisul foniaictls (Bg( Berrgnesaifphienziay| )
benzoi c id, ¢innam c acid, mand [

cid,
4- chloa@trsw%w %acl‘éc% a@ Ienesul fapic, ﬁuqof Afsulfgpicacid,

amp %ﬂ?@% E&é)l%{é: UI onl %lﬂucéclg ﬁ? Eoglfgﬂref/?sul P gﬂlicgacgg ds

glucolﬁ@lcgnc adién2-ghemiplopivinic Rid, drimethyRibétiy ik nerd mesbiltfladtie acid,
acjd, 2- naphthalenesulfonlc acid, 4-toluenesulfonic
laurylég.}fgnc zrid aheaicsasid, ghitemigdcl, @@xynaphthmc acid, salicylic acid,

Steam? rﬂ%oltﬂl Cé(:ﬁi %&Egé l@ge oct - 2-ene-1| - carboxylic acid,

P on|c >acl phenylproplonlc aci d,

[0138ﬁ hiactufefy peeeRbly salit o iz onle Bged ShPE ahagiic proton
presef? & HRPPANGR %Iﬁﬁélﬁléﬂg bﬁher%ﬂhé&%ﬂ& r?&%ﬂg? #aggglg I‘a%g.ﬁ‘fﬂe@al ion, an

nmuconi'c acid t he
alkalimceartht akthlcios al s alahmioum nod) wd eosrdinates wathnaachrgdra o base (e g.,

cidic proton 10 present i.n e. pa nt conmpoun
“"‘han@P‘PFP& dpelamineyicl: a&}m?éﬂ-ﬂ(e@aw ucwwgqu ligh piperidine,
dlmethﬂQ_m a)ﬁfi‘ﬁlhé‘eet )arth metal ion or an al um num i on)
t

or coo es with”an organlc base (e.g.,

[0139&11@%”0% L}f(’:gcfﬂ%ﬁgtl'ng%g[? :5‘%?13 r?ﬁ th a.gép]aegﬁi%ﬁ,emay &ls0 be in the form of

hydraEE's RNV aYdsaH Meoxide£bE Hﬁe&ﬂ@lpﬁnovﬁ{ i the att OURRkss Eﬁb%lﬁ%%ﬂ?' (ridEkated
descri bed herein, as well as the salts thereof, may

othenaiss,dhbexl)rcsstdné‘pfaﬂmg’bs 1nt&1§deldy@l eeogpassoich aales hydwtes, solvates
oXi, as..are own in the art.. Unless

andlogoRidese SpPy e FigERpFA ot B Erc i i dSapepp- and d-

sodiuﬁggﬁg rrfﬂ&ho Vﬂ}%cﬁ&qgﬁing seﬂs AR i3 Hm%ﬁ%ﬁ $nono- and di-

at es, oxl des. Specific exenplary
alkylasidho saltsp nioudenagjnenlmarselm morﬂomaidlmﬂ shles, andanonodnn sdlts.
sodi um sal ts, nono- and di-potassiumsalts, nono- and
di-lithiumsalts, nono- and di- al kylam no salts,
Mg - N"gedsdsof Slthésis nono- cal ci um salts and ammoni um
salts. 20 6.3 Methods of Synthesis [0140] The prodrugs

[0140§ qfherplr&ﬁ-é NRE&iTed HReiNls weliSasiinte Bhm st athe i Mg he synthesized
may Dbe synt hesi zed via a variety of di ff er ent

via a waretyef dm?fereamS)eﬁhanmrmgtes:mm@cmbtc;allar\aaailm gfagingmpatergpls

rial nd/ or arti rrat eri

snd/of S RO BRERRLT conbenn vl Br BB cipbls xomplar
methdBitRAGSay RabuiiEely Q?bdrzﬁhblﬂdr R84 pted RAYnfRBSLO4ctREINY-ed to

synthesi'ze active 2,
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), intemmational 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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25 pyrim di nedi am ne conpounds 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 (WD 03/063794), U.S. application

Serial No. 10/631,029 filed July 29, 2003 ( ),

i nternatiqgnal application Serial No.,  PCT/US03/24087
sigssiosurgs of whinh are mepmerated hegeinlyy refeggnses Thess

il v 130 .
ective 2o Sfimd Skl SrpRes RS IREP SR m B0t agize he
prodru@d) Spetifictdxamgles déwsibimgshe§ynihdsthofphesphatqirpdrug tGathpound 4, as

herei.n by reference. These a&é& ve .
well asa synihstic mtermedintatheredore angpaoiiaed pdhe Bxampplegisesion Allgf e

o EASEC L PSSl e U BB BOSE U e,
o RS e B BB b BB By

and/or (13§ cah B }S}@g&%&f bl Fe%@ﬁﬁ@ﬁﬁ _cbﬁﬁs.gy'toﬁcéiggﬁctl[i’%ﬁ% &E%?diéi‘(gaﬁrg?ﬁg ,(i.e.,

routi ne ‘adaptation of this
composndsrceotdon tostrustual fgmuthefsandbo kadlinmghich esth Rt istiydtogen)
a), can be

it JRE o s St e et 6 i s
it PRSI OGRS i AU e A

Scheme (Rebedone: t 0 gi ve an a- hydroxymet hyl am ne, which can
then be reacted 10 with an electrophile to yield a
prodrug. An exenplary synthesis of this type is
illustrated in Scherme (1), below 51 z= _zZr /' 0,z /
zzZAmMNNY K~V NNt2 Z=K- KrY cc a: _ 0 cc
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active 2,4-pyrimdinediamne 10 is reacted with ketone
12 to yield a mxture of four products: unreacted
starting material 10 (not illustrated) and conpounds
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

0142) R T o R G Shov. - K Rl sk 8 cBfed RE el

formuld A oa(18). RecandRF he acdufired tretheitedtOsuppa.VALiREMga6 Scheme (I),
different types of prodrugs 15a, 15b and 15c. For
active %ﬂmmédmm@m@-m reseiedenith feseneniasto vigld panixtme pEfpui t h

it d t
produc?sn e%gl{ég ng Iggtleﬁgleﬁﬁ@gﬁllﬁgtrﬁacﬁ a%;ﬁ @?gﬁgm?dsé%gét&b aJ}dol4c
At thls)éta@la Cthé bl%dﬁé’té rcmsls@rsela&@ fﬁirH 8he @lxﬁfthétalbin‘g%ﬁandéﬂ dhrematographic
rrpounds i n which |s where Rr is as previously

techmcnﬂehR@e@;lon mtiur«hqctrﬂph@tql?q zaldhpmda;@;riéﬂhyﬁlam - 14a,

14b and 14c with a carboxylic acid in the presence of
[0143] msmlum@eMode Gﬂhﬁlryxymethylmnm dxyldbcanclclidd can by donvdeted into

a carboxylic acid halid Wi th anaproprlate
a Varleafcqfdiiﬁ%raméﬁ@férqf Ppedngssiya éSb; éIPdr b%pcfwa _@ﬁ@n
e ARSI AR

catalysfof ¥ @adSH Bebfinyd HdndeQé gl@ﬂgBl)Artb y?lBl@ thé €orvdshbnding ether derivatives
hal of or mat e ester 3; i elds the

(e.g., comppendsamuhicg R alﬁﬁowalueée Belrslaemeivwgly( ed)- conmpounds i n
which R3 is -C(OORr, where Rr is as previ ously

[0144] d%aa‘abtﬁ@@-hy@x@i#ﬁ}a@tmﬁhéMapl4lﬂartwmcoxmthjobﬂyhmizi ih4he
14b. and 14c W|th a halo

presengq oy BPRE efid)catalyst emgar \de@émdenfg 2 AT R acigihalide
S i e

compo&ﬁdsfmlwmaeR% BCOYD)R pehéry RSk dsldefined dbovaps, ot her
hydroxyl protecting groups could also be used,

[0145) R&GLHSH H00-h{@ox graRlaindsN@a Y iy SHds1 481 itiea aRbidpdreQx: (e.g.
protecting groups described in Geen & Wits,

Cl-C(OYACH R yieldssheromgspoidingrayhoniate Grbmtives (p.g., compommtistinovhich R?

n f& Sons, w,York, pp. 10-142, the
is -C(Cgpl?)g%p\évlgng:é Efas\ﬂﬁ?vd?flsf%dql}b g)rporat ed herei n by

reference. [0148] Alternativel pr odr u according to
(146iskesiousta- hy dromaahaiby ryincada 148 ke s ploRumEAls @,

or-C(HEEERR el e SR sl o RO R aRes (o o

compoufidd fnlvisEN RY RAC(O)RMRE Bhdré R) is B8 pkeWbusBddinéd). /z-( |

[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 1s 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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ZS if [01491 According to Schenme (I1), active
2,4-pyrimdinediamne 10 is reacted with di-tert- butyl
chl or orret hyl phosphate 13 in the presence of cesium
carbonate to yield a m xture of four products:
unreacted starting material 10 (not illustrated) and
phosphate esters 17a, 17b and 17c, which are

o1 QT B TR 50 BT MOBR o
butyl cﬂﬁkcﬁﬁetﬁﬂgﬂﬁhate 183 tediteRhcd Hf @sROSRhRag 1©S/i€8 a pdikfure of

wth R3 where Ais 0, S, or NR50), vyields prodrug
four productst Harerictrsk stasting prateriel 1 (nst dlustated)eand phpsphatmestess 17a, 17b

and 17 e e s et Sl R B R B an e
mmeﬁi%&?ﬂ@h?ﬂplfo&?fﬂt@ bstérel%'@ﬂ'fe){ﬁa Ml:@t Rcac@ﬁn'df |11H§bﬁé‘sbﬁﬁc ester

bel ow. _10 cherre l) - S- o/ Ci

17a withiR: MM‘H(IBI&O B, @Nkﬂmm@m@mgm nnm@nme@mpmate esters
- By, NHSO
17b aﬂ%i?&ﬁ% Pe By e R ud ﬁﬂﬁﬁp{f@mﬁ%ﬁf} For ding to
wiyllcezw di -tert-butyl phosphate 9 is obtained
[01501fIP1dﬁirft pragihphphosphase 13 ean beyeparefomstit/ens-bptyl phosphate

t al., 1990, J. Med. Chem
asﬂlusgrg:&g gwaﬁéie “I?OH of phosphate 9 with chl oronet hyI
chl orosul fate 11 (avail e frgm 15 Synergetica, Inc.
Sicklerville, NJ 08081)Sa°2’§m8éﬁ§ri bed in Mantyl a et al .,

2002, Tet. Lett. 43:3793-3794 yields di-tert-butyl

chl oronmet hyl phosphate 13, which can §e used in Scheme
(I'1), above, crude w thout purificat+ /T@152]

Al t hough the Schenes illustrated above dep| ct the
synthesi s of prodrugs that include a 11

NaHCO
a) KHCO,/KMnO,/H,0 HO—%-O a 3 N o_p_o
)V by H* o >V n-BU,NHSO, (cat.) >§
CH,Cl;:H,0
5 13
50-70% N~
quantitative

[0151] According to Scheme (IIT), di-fers-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 chiorosulfate 11 (available from
Synergetica, Inc., Sicklerville, NJ 08081) as described in Mantyla et al., 2002, Tet. Lett.
43:3793-3794 yields di-tert-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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singl e progroup, prodrugs having a plurality of
progroups coul d be obtained by adjusting the 20 nunber
of equival ents of reagent 12 or 13 used. 10153] As
another alternative to Schene (1), hydroxynethyl am ne
l4a can be prepared in a two-step process by first
reacting active 2,4-pyrimdinediamne 10 with a bis
..functional electrophile, such as, for examle,
conditip{ SF B 8L RAHIOTT PL N tha Geyeaiiad B SREEsSe decmpiues
‘H ' k the e 1 i Rexydi .Daf_
e B e T 1 BB 54 and Bansal
et al., 1681 j b Phammucd ce GBI 856 -§55 athe niiss | csuek ofiwhixhlaox indeporaaed eeain by
or sulfide to nake R Specific 55 conditions for
reference, rying out reactions of this type that can be used to
synt hesi ze the prodrugs described herein, for exanple,
[0154]; An eemplirysynisietic rontrgthat Gin bpyagdhto sgathesizogmyregglarg phosphate

proaruf 18 2GRERE o Fuctyp! (ol 0 is THRER Pt cngR R, Bty This
method Ba rge R&Rinedy ddapledlto AyhtieesRaPhefill raygH dTgthbsphagsirediubat

_can be used to synthesize an exenplary phosphate

describgddgresy 16 according to structural forrmula (la) is
illustrated in Scheme (N), below. This nethod may be
routinely adapted to synthesize the full range of
phosphat e prodrugs described herein. 56 \t 'Zr 2=C
N~Z O Oa- Z~-0eNnox K KKGC 04-02zr ZJ 11
~/[/ Oz 1
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"s Zr Z~ u\ /Z zx NN¢c K' a K[01551 In Schene
(v, Yy, zZ, 22, R2, R5, R7, R18, R19 and R20 are as
defined for structural fornula (1) or (la). According
to Schenme (1V), active 2,4-pyrimdinediamne 10 is
reacted wth di-tert-butyl chloronethyl phosphate 13 in
the presence of cesiumcarbonate to yield a mxture of

o151 R GuthE ) Tl Zopoinds - 1oa K S aiies dedinb s ppptuce
fonnuilam%r flaP- AEédﬁ&EX@SW@V?} a@@@@ﬂ%ﬁﬁ@mb&aﬁﬂ% maﬂs%acted

product. At thi's stage, e maj or product can
with di-got-tattgd-hiaromethiytphosplate 1 indbe presanse nfjcesivam danbdnate to ywld a

mixtu S5 E PR Rl Uarea G dE g neeR T Ryt B sgpSunds 17a,
17b addrmr i 39¢jsigk§ g tpgch I rc%gngaﬁﬂ@m iskBe T}ﬁfbrl%?oduct At

I sol at ed usi ng st iques. 10 [0156
this stagef the nmgcmmodm:lt badboiolateddram tl‘g rpinospriodtes psinglstagdaté i s

| | ted, h 58
chromlgtgg%?) aq:\cf quﬁ% err‘zal (IQ}[)H'}Q tert- %u’@'\(vg{pw Iyye S azmxngre of 8esu:ed
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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[ 0157] According to Scheme (V), the reaction of active
2,4-pyrimdinediamne 10 again yields a m xture of
four products: unreacted pyrimdinedi am ne 10 (not
illustrated) nmajor product 17a and m nor products 17b
and 17c. Mggor produgt 17a can be isolated via

crystal | i zat#mn (see Yhe Exanpl es section for suitable
condltlonf’<d| ve in a mxture of 5 acetic acid
and wat er Y4 loAceH 0) and heated to 65C for

appr oxi naatelzy-/sohr)yto yield phosphate prodrug 16 as

t he mgj or—/_‘{,de@t [0158] Al though Schenes (1V) and (V)
illustrat he Synt he is of a phosphate prodrug in

whi ch thélp phate progroup is -CH2-O P(O (COH) 2,

skill ed &Etd8ans will |appreci ate that phosphate
prodrugs i"n€l udi ng ot her phosphat e progroups coul d be
readi |y obtained accorndisg 10 to the sane nethods by
usi ng the appro%ﬂi(ate eagent 13. Phosphate ester

prodrugs, % o4
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phosphite prodrugs and phosphite ester prodrugs can

al so be synthesized via routine adaptation of the

nmet hods using the appropriate phosphate ester,
phosphite and phosphite ester halides 13. Exenplary
nmet hods for synthesizing cyclic phosphate ester
prodrugs, which can be used as prodrugs in the various

[0157] mw@ﬂg t6 S St @), fRTRAdfon OF a RS Gbﬁ(ﬂmid}ﬁéa]ﬁﬂiﬁéﬂb Wgﬁfle

rugs, are Illustrated in 3. Moreover il
yields aseme 9f fOIUJ Prodkicts] unicacted pmmuhmdmae 10 netslivnsiateg) maisr

rodu odr n r oups
product 5% p8 BuREEHers PHRA PR My oraRiHzR 2B peisgBiedln |
crystaJlQEﬁ@ﬁ 3esithe \Exafplediseétebn fbpgmﬁmrﬂah@mahg)oalswma%ta r&&au@ bf
7b and/or by adjusting the nunber of "equival ents of

acetic ap@eagd ryraterg4:d s@@Df{ 09 and Redted 1o 65§Ctfor appExidately Hhstoyield
re_conyv to the orrespondi ng cyclic phosphates 23
phosPh% fﬂsdr?'%% tg‘Féi[fan?reprB Wledures as depicted. Cyclic
e converted to the corresponding

ph sphat s 23 ar
[0158] érlﬂgev%%q es ﬂﬁ’ o<pH &Yéﬂ@étr@fs éhezesmﬂﬁmaﬁ%@homhétem%g in
whic UYL Bup GOCROLPY| OOy NS Al e

phosphad Pradrogs inéluding witske phosphalietpraursurdopldebs readilyotdsined adesdding
for the synthesis of conpounds 17a-c. Cyclic phosphate
to the same giethpds by a81ng dhe spproprigte magent13. Bhfe‘ipb@)tﬁ%tﬁt@@d{%%t he

phosphﬁQ é Q.ga @9 sglﬂ.gé Q&@lt ggf-[d M?‘.{)ﬁe ds%?l es?ﬁa beab

descr e syn SIS

adaptatibfn of Ql@lﬂbitﬂldds Udbng e a pp@lpﬁytd phahateicofer, Whivithitefaad phosphite
exa pal | adi um catal yst. 101601 Skilled artisans
ester haljdpg Wﬂléféf metheds fer siesizing eyale phosphete gster prodmgs, which

can be fie'af Rﬁqd&agg iR P Far SRR s FRe Berp oo b d B9 B Rigiphate
prodmgiuwenuumfeaheﬂ@ 3. ThR @8k twhild @ahdérhas (qﬂj‘arﬂr(mpdqﬁaebmﬁemci
group(s) used will 30 depend upon the identity of the

16 as beuul ¢11q dmw:d gqod\m preinigs having pragaqupaatiothet positions e e

prodrug fislesiE R e tadily db @ utisbiany PR g e fra or
17b an%f 9}5 %hﬁﬁl f1RE nﬁtﬂﬁérr of%hhﬁﬁlléﬂﬁ"étfr %ﬁntrlgr@\!@l may be
for exanple, in Geene Protective

(0159] gﬁ%ﬁﬁ io”FI% %@EH Eﬁ%@ ?g@gegx)ed ?@g@%hhh&%&@%@@g‘g %f?&ﬁ%l‘gates 23
using litdreticd }ﬁl'oédﬂ@f@a@ dkpieted” GyeRe1phabphites2) are Godvdrelitbitel on

of Fc Receptor Signal Cascades 5 [0161] Many of  the
correspapdiag ghiorareesbyli phesphats esters 23 ianyrpfthe thiresuvays depisted.

Compa?x](‘xg ? 1?%@@&? {odééﬂﬁo}a lpﬁ!lt% %%Ellﬁe?iva{ls)é’s?"lhfg 131204 addition of

edi amng

25 und€0JBRAMIRES ad fRatiouslp mbiuribeﬁﬁorrtﬁ@gmﬂeelsﬁf@mFbmsqaacx:adm1ic
that lead to, anong ot her things, degranulation of

phosphatei aster dernatizess b 9% and B arpoavertadds dhesearrespondinaphosplsate
derivat v'ggk’{%ll tle B'H&t &g L c?d’]g[: 1tE YR dg‘gcgpfdsfo‘f‘ @gehs%'gg'l%sﬁ IAclyﬂ:ompound

d"t o degranu I mrune ce
16, or vig b drepétiation asiap fop bxdmplmlladlum catalyst.

[0160] Skilled artisans will recognize that in some instances, the active 2,4-
pyrimidinediamine compounds used as starting materials may include functional groups that
require protection during synthesis. The exact identity of any protecting group(s) used will
depend upon the identity of the functional group being protected, and will be apparent to

these of skill in the art. Guidance for selecting appropriate protecting groups, as well as
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10 and/or basophil cells. Both mast and basophil cells
play a central role in allergen-induced disorders,

i ncluding, for exanple, allergic rhinitis and asthna.
Upon exposure allergens, which may be, anong ot her
things, pollen or parasites, allergen-specific IgE.

anti bodies are synthesized by B-cells activated by

IL-4 (or IL-13) and other nessengers to switch to IgE

syntheticlsastegiep farithéic attachinenidandsymbivd singy bd femd, for example, in Greene

s R R e T i e G S . e
Vork (1999 SR RUPASI AU (G ARE PO B IR
degranul ation of the cells and consequent release
PAC) ORI ReseP d pnal b0 g ?FSL?QSLSW
o T B Bkl e oS A8 Bt
structutgl(') R’lﬁr}%ghgpng %_@%e%aabloﬂggg%ctﬁg 43?%&% 'dﬁ%ﬁﬁ%mﬁ%/ E%}%)&ﬁﬁs that

inhibit BMESeptoMiSikaling dastales(tBat 18dtetor ah@r@cﬁherahmgs’,rdegmnraesh sf cells.
of. _these nedi ators from mast and/ or, basophil_cells
As 2 spg(ifie GRAIPIF JPeseRE aFqIP O s inhhitthe Fagfel andays SigaREsignal

cascadég@ﬁ’a‘f?@a‘a t@de@%ﬂtﬁﬁt@cﬁf‘ 1{19151]916 acgllgétfcﬁ% 'n¥ut¥dprﬁhegost1ﬁbphﬂ mast

ownstream nts t to a sustarned

and/or bastpldhvals o Bytisinastend baskphil cdlieplaph eenttahrole wealles gérrintheed
FceRl signal trapsductjon, pat hvvay that lead to reI ease
disordegs, inc ramR Bl ratcd RS apd Jemen (ran cxRogrg allergens,

which xﬁﬁy Fé %Fn[o?lg %ék%g uﬁéﬁ} éBﬁlzéeanrq:{aga% gé"%‘: Eltlé”rgé?kﬁiﬁc lg%%ﬁb&{xés are
synthesmddagtB:—beltsmmoaedi bptL«ﬂr(oi OEl B)Gnﬂwtm nﬁs@dmgefsub gwitth todgE -
beta subunit, and t anma subunits onodi ne

class speﬁlé@@tlbod&ksmgmaﬁ Eéewallstaﬁnépwgﬁc IgFs ctﬁqﬁhmﬂbafﬁmty)

FeeRt Ayt GREREFtiveh it oo Pt 168 AP gl S fie b aseopro

signal &ﬁﬁdﬁc@ﬁh?ma&%?% Adtivaad a'sﬁ}ﬂlcﬁ (Raaaﬂd d’e%?drﬁlhti% JfBR cells and
Src-rel ated kinase Lyn. Lyn phosphoryl ates

consequemrm‘lcase eedpoosynthesoof ndiobtafetiemBal mediatosy, imudimg histmine,
TAI\/IS on th ntra | ar. beta nd rrmasu uni_t
proteasgfe g, ‘%1@5% ang cfwﬁgasef 3@.1 meRigrs Bich 2Rk Iears { Itf)C‘D
t
platelet %v?t%?faét‘dpgrml? 44 I%éﬁd?}%gg gs‘?’dv]\?;ﬁ aﬂamn&o

ese recept SSO are actlvate

includiby TINWt ¢ 1. -400- 1301165 n1)-6 Cl)- B IGMIISE pWEGH fidi TBE-B. The release
phosphoryl ate ot her conponents of the pathway, such as
and/or gynéhesisiofithase sediaprs from mast apdlos prrophibaclts accepntinder the early and

late stag?ﬁ%sgflrgngzﬁdgé‘étﬂa& eﬁgde% naggécarectl l@(?cf %ﬁds gﬁ%&heé%%iems that

lead to ARGéthiné@irifRhmAerystHé. which are required for
degranul ation. FccRl cross-linking also activates the

[0162] tﬁh@%l@aﬂﬁreveﬁ@ﬁﬁﬁ% FeERTY; %anmkﬁa&gszﬁgwapﬂﬁi RLdtd ﬂx&eae of

ki nases, 1.e. KI/2, JN and . Actlvation of
preformtfdemedlp@tmm;ismulammpmdt Iahrasq amdi.’dneymthemscimtbcn a;lnnmhcal
ul at | n of |Pn ﬁf tory nediators, such as f‘
medlatglﬁ e well- ceRI 1s a heterbtetrameric receptor composed 0 gE-

binding alpha-subunit, a beta subunit, and two gamma subunits (gamma homodimer). Cross-
linking of FeeRI-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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10 IL-6, as well as the lipid nediator |eukotriene C4
(LTC4). [0163] The FceRl signaling cascade is believed
to share sone common el enents with the FceRl signaling
cascade. Inportantly, like FceRl, the FceRl includes a
ganna honodi mer that is phosphorylated and recruits
and |i ke FceRl, activation of the FceRl signaling

Lati

tivat

o EREARETE A8 e RO B e, SRS

recrui tneamd oﬁ\hﬂd:ﬂnomnybm the §elaztibehibynd $yk I&ﬁiﬂe\t@ the gamma homodimer.
2,4-pyri mdi pedi am ne . conpqunds_ i ncl ude, . but are not

These rpgepiQrAASIRE BRI, aﬂecfrérmpwatect o Bt i iptareielesilar
phosph&‘?iétﬂdh?ﬁhq@éﬁcﬁ%ﬁ Aesd{hér%ghﬁ b Qs GORE hamgbaﬁﬁ g%gz&%&é

art ned| am ne conpoun

LAT, aﬁi@ Edspb@ltbalsﬁcd@uﬁni PLG gdmila)aﬂmtﬂvﬁtaﬂ PD.C- S8 indlinitites pathways
355,543 filed Januar% 2003 (US2004/ 0029902A1§
that leadﬁﬂ BIOHAR KB Caﬁ%w@atan FaSanehilizayen, bath pEvhishore gapEed for

degram.g l edFé%lu 9ro)1(sbfué§_nl %a tf\iaée&%%%e%grggjbrzgasosef ag) Bltoge%t ac%\r/]ated

protein| dMdsey) 2. BRI 2CRTK 90 %%ﬂ mVau&%fM@&?ﬁ
W02004/ 014382), U.S. application Serial No. 10/90 263

important irete Jnah;cr@(ipnal:iémﬂlat(ohﬁi (j)ﬁcﬁhﬂ&ﬁzﬁ@tbﬁ;) mediatbrs, such as TNF- and
i nternational application Serjal PCT/ US2004/ 24716

IL-6, asz\gelf ]llmﬂﬁ@egsfor het‘*gO%Fn%%éH[péhl ar prodrug to
metabolize to an active 2,4-pyrimdinediam ne conpound

[0163] The&eyRImignidiog rcesyad;ﬁm bieli¢wsdso slfereisene comiven elenfentsmwigh the

rect b 595 Bhrkfhol e SRR SR Bl s orotines

that is pHoSMdYiated aﬁuse&&w&k wllpép&m%tldmmﬁéim@w@almg

such as the prodrugs 30 according to structural
cascadd leadatbamn¢ng othcmﬂl(dga)degmmahum z©theh En recetpiond thaeshack the

g g e WBEHCEH OE FHATHY B SENb T PUBRtng  ryine
compobR3FIF, ihaiphiels pHIRGe8 FPRITE Porodi rer, such

FéeRl and/ or FcyRl signali cascades, that

h
(0164) 25 Rt B0 BIRAL ARl B op gﬁwﬁaﬁeg‘ 3519198 Bl 3
pyrimi@igedi AR inedbinPousd areldegsiribed RE@SSEH UAS agplRatioh Serikd v,
the active conpounds 5 are al so potent inhibitors of

10/355 Sﬂﬁ filschlrowary Ad , 20Q3RSIH04AE20 R AL hasternationaliapplégation Serial No.

peTruRh PRV Rt s £, 250 (GCBTBRPE TRttt o

10/631r0§9lﬁr1]@&§upn9lzmwlt Syk Ki n?%ﬁemﬁh&ﬁ%ﬁ)ﬁlﬁ:aﬁéﬁsmwd n

ki nase % rol e receptor signaling

PCT/US@%/@A@%CW@%O*%/%@@E b§i ap@llcatmrﬁ@msle§o ef/203,268 folgd éula R0,
SC For. ex n
2004 GRERARROED: Rl FimepoBe PERTRAIHAIR 16 TLCORR TG
in 10 viyro or in VIVO invirtually any cell type
(____€7ET€§§%%9 Syk ki nase. They may al so be used to
[0165] The ability of a particular prodrug to metabolize to an active 2,4-pyrimidinediamine
compound under the desired conditions of use can be confirmed in i# vitro and/or in vive

assays, as previously described.

6.5  Uses and Compositions

[0166] As previously discussed, the prodrugs described herein, such as the prodrugs

according to structural formulae (I) and (Ia) metabolize when administered to animals and
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regul ate signal transduction cascades in which Syk

ki nase plays a role. Such Syk-dependent signa
transduction cascades include, but are not limted to,
the FccRI, Fc7Rl, FcyRIII, BCR and integrin signal
transducti on cascades. The prodrugs nmay al so be used in
vitro or in vivo to regulate, and in particular

homan i85 3y bRt ki e Caion MORARE Grretdiscemmegaly those Fe
receptSyd Qﬁbl@cﬁh% g g%‘ihgﬁrhomd?ﬂirﬁ&i Gith 45 SRPRORE And/BF FHEE sididlin @ERcades,

not |im , respi rafory burst, cellular adhesion,
that leadelol, ennang dthgr timgsathe oelease ehd/os pymtteedisrof cherrichl mediators from

s G b FEBEETE s, OS50 g
are alsE PRt BiRiHidrs SSYKUIRALE UAS aTo¥sdiBettef thele h&Wiﬁ%fté plt%élglgs of

inase 1n vivo ds a therapeutic approach towar
these actizatompounds npayeeased ore oirieth sieaséso, irdivatad gx ehvd bemtexts to

whol.ly. . 20 [ ., b Syk Kij tivjty.
regulai. it ' fLnesariana i fasesfes 1 Wais SYieeBlays & eleds
recepth kndEY Al Pl Blol e OBl itk By Nt ng bscaces
For exam@te) @1 orndndishidifaait, the peodetigdhaigbe w8d tb tnhitsieSylt Rinase, either in

. regulate or inhibit the Fc receptor signaling cascades
vitro o5 lyise, ipyvarially 2ay cell tpe gipressing Sykekinaseq ?l&ﬁwneayi a9 bgsusgd to

[ - r t.0
regulslg 3P idhido MR Q00R: LUK Suk b BRETF Rie Buch Sdponcent

signal &madléduicti as Sapeadis ettlide, Buttdhendtaliitaitopthe FERT) e‘eTIBI, BtyRII, BCR
_chem cal nediators of such Fc receptor signaling o
and ineggia sigmnal Bansdugiioarfasateso thequedrugy may alsatbs used ingitro or in vivo
i nister anels in veteri n
o s, e bbbl AT P B AP SRS W pf

depen@ént 3ipeICt Als@ettionichitadeiC IS uBR 8¢1All A or el 16854 responédlandlgded but are
degranul ati on, and that can therefore be treéeated or

not limites tontespiraipryrbursieceular gdhesionpealinlis dpgrenwaiéon, lsgll vprgading, cell
. _exanmple and not Jimtatiaon ,ato or. 30, anaphyl actic ..
migratiQyy SR ApPen: PRagPeuhib, Aok e SRt nd ffsags. Ged giatiration and
Ca®* flu&. ImpoAhntB, HeSprE@EIMEY bY Lbddto intdbi s?g kfhabdinVidd &a
atopi C asthnma, atoprc dermatitis and food allergies),
therapeotie appackehsosands thy ttesatngent or pfeventicarafdkseases medgated sibler wholly
. fibrosigs, kel oi ds, t-surgical scar ul nonar .
or in ety P8 Sqk KiRSE eAtity’ Spnaatig examplea ey Faper g discases
0 r - .
that gt 8¢ai@8 r BEYS by ARAS odlups b Wliscuica B3R fital,below
rdi obranghi.tis d st ogar di i nfarcti.on).
0167 P SRR 6Bty 3R bfies AR FrflonteRbidlechy byt e
receptof EiFﬁﬁﬁng:aELQﬁ@.‘i ARyt ATCERE an8RAFEVRI-mediaRd dép@nulation as a
i nflammat ory bowel disease), inflammtion and scarring.

therapgufiQdmapachRdewands she feiatserti 2y ereyhetion efithseasasichomactegreddsy, caused

by antglglfl %ﬁ%l%(sg‘%g %thbct;ﬁ/tla %'eﬁﬂueﬂ 81" sr%/ ggegf.ts %&ggecé&lé%lt%gﬂatotrsho S receptor

signalin@a4peudes ePdepfariuydtions Saeh tedt@dsets iyl e adafinistetedt R)imals in
playing a pivotal role (Watson & G bbons, 1998,

veterinaringABEXts Po tralyuansp dtiseages)that agmehasaciesized &, R i eryassagiated

with sﬁkﬁ/Hlteﬁlatorrglﬂ%#enf)}nlﬂ%sg%? ﬁéﬁ%ﬂ&icﬂ{ ahf ﬁfapéén%l:refore be treated or
Yyperplasi a tol I'ow ng

prevented with the active compounds include, by way of example and not limitation, atopy or

anaphylactic hypersensitivity or allergic reactions, allergies {e.g., allergic conjunctivitis,

allergic rhinitis, atopic asthma, atopic dermatitis and food allergies), low grade scarring (e.g.,

of scleroderma, increased fibrosis, keloids, post-surgical scars, pulmonary fibrosis, vascular
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bal l oon injury in mce, nost likely through

col | agen-i nduced activation of platelets and 10

| eukocyte recruitment (Konishi et al., 2002,

Circulation 105:912-916). Thus, the prodrugs described

herein can al so be used to inhibit coll agen-induced

pl atel et activation and to treat or prevent di seases

ag, t t i i
spasms2iR é?ihé‘ 8 grasgd)}a%rgm tt%@&g@p@gﬁg@g@&gw&&wﬂed
with tlsseesd&}!tmmcm @l | FRORD m&hubranchlhtq andypos{ ﬂy6®]rd1hhinfarction),

ddi t th d i s bove,
diseased g1sptiet s AU GHASIOP € s LHILELE COMSE SMP R SPRBic 1oken
ds descri bed
and infffi s%ﬁ‘??"ég?{s%%"”jééﬁr%ﬁl‘hﬁa AR 20 ed suly 29,
{
v 8y < 1L R e TG T B s W5 oeentP el poven
the sanf¥OpattdyAQ3d B %nfduh@ ?ecépltbiv% with, mZﬁ%aGH‘é@;ﬁ@ﬁfy@&%ﬁﬁ@ﬂme motif

and international application Seri al

on the FeRty plaviop a/pivotalgole (Bfassoml & Gibhnas.ul 99Boknmh@01t T@@wd@rﬂﬁOe%@
and ais ¢ Y 8RB R e EiRien o RRinsiy B i qfowing

bauooxpfnﬁﬂy Uil moEIBR1AGkbusA colFRAHNESd %E@va‘ﬁ%ﬁfo@bla“t&éts and
treating or preventing such di seases and/or synptons.

leukocyth ecaryifraent (Kpnighit asichn2(E, direwatians] GSHAR2- 97156) Bbus, theepredrugs

revent d wth i.ncl. ude
desmklﬂﬂggrémoﬁ@ “SF%{Sfb}r“&Ibﬁ ﬂ?%?gu‘é ﬁ&’? ¢ %“’6%%%1’9 g dreat or
prevenfdis @Sy a‘ss&fiatéd BAERE Bhusd Q{I Qﬁchﬁﬁﬁtl:l'et AEALBEE QuiesP RiIRarhfle,
| nmunogens or antigens of” endogenous and/ or exogenous
intimaldrypgiptasiaSwdhegénadissolieengangutar eguent | y ref erred to as
di seases invol ving the nonanaphylactic (i.e., Type 11,
[0169]111# ﬁ@dltlblll tethe nfrialydi adeY isonsRed sieiei &dlmnawmﬂ eaigdal emgmcal data
70] As discussed previously, Tﬂa/fed | hypersensitivity
confirp é@éme@ﬁgvgéﬂmmmlghm@mne esereeddn &J.9fapplication

serial B3 oI S BACHIONT, " oot ra bimBHFHgAl ahb RaCh i

No. PCU/T86%24087 @ROSMI0H330Y, wgmpPH&tﬁﬁ@ehﬁmQ APR05E2635RI6d July
Type | 30 reactions play a role in nunerous di seases,

30, 2004431 S200 W§22 049),gid taterhfional applisagorSerial No, PET/ 5200424716

[0171] Tiy*{'%% allgg u&%}ﬁg{%i‘?ﬁs&é&% né%g/h%?grtﬁo%no afi S Sune diseases, as

well asCtﬁE'P!uﬁ:ﬂE R{mARRENASIHiated witBlshetSdibdie 2 1THS, prodrugs of these active
hypersensitivity reactions) result when

compoundserogsedtlfbi treatingans tpreven ingsuech dsnases exdiposyatemef The types
cells qr tissue, or with.,an antigen.pr ha n that S

of autcDengie isHiseR LY be Hor e of mevenPEGR slCod bepstissalis

mcludé Bte RESdERTHRIN g %sﬁﬁ ns | ﬁd?c%rts Bis Y8Rt df a humoral and/or cell-

hypersensitivity fFeacti ncl'ude, but are not
mediated rdspade t¢ unmunmgqmﬁnnmnge&smﬁ qpﬂogermnsammdor exogenous origin. Such

. I f
sl SRR AR feL bl oo, Crodnastuce s foehse .
Type HGh@/ck §9pé Wﬂ%yﬁe%’éhﬁnﬁmh@&bnsso' e conpl ex, or

i mmune conpl‘ex "hypersensitivity reactions) result from

[01‘7’0]t R? dfé’&i%?eﬁf ﬁrb\?lguﬁ{(, fﬁ}el’f%ysersensmvxty reactions generally result from the

release of pharmacologically active substances, such as histamine, from mast and/or basophil

cells following contact with a specific exogenous antigen. As mentioned above, such Type I

reactions play a role in numerous diseases, including allergic asthma, allergic rhinitis, etc.
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circul ati ng antigen-i mmunogl obulin conpl exes in vessels
or in tissues, wth acconpanying 10 acute inflammtory
reactions at the site of imune conpl ex deposition.
Non-limting exanples of prototypical Type I1I
reaction diseases include the Arthus reaction,

rheumat oi d arthritis serum si ckness, systemc Iupus

mat f
o170 bt RSB S BT S  LURE R s T BB RAS B 1y e
comple&n\énhwﬁha&ﬁ%lrEelwsﬁﬁiuraﬁﬁg h}éﬂ?&néﬁw&ﬂ H@Bﬁbﬂé) et Ofhen

cel lul'ar, cell-nedi at ed, | ayed,
immunpglobulingireast wqbfanhggac semponents quelﬂwdtssum 9} witheingatigedor

e LRI S5 e, P 508 5
associaSFRT EFp eCHQJ??er@énsnl %a‘@nﬂﬂs ﬂ@e'bYltEu%adbtt'hﬁﬂéd%%utmmmune

contact " dermatitis a l'ograft rejection. 101741
hemoly%iatanbmwn@ﬂﬂoblaasasfeaslmda}cmdpmurh’sahgcam‘ t he above
nonanaphyl actic hypersensitivity reactions may be

0172] tTypa (B & rseFHsﬁM@tPtrsﬁchsI alsdR fdfeddn WY foxds Efislex) Gohu®le20
[ ]styl?uctu?(gelLr ormulae (1) gnd (la). In particular, the

complemephmunmgorrn?éemhﬁurmmtw@atea@ironp} wowlhfrom the deposition of soluble
ut oi.nmune_di sepggfl?fre uent.| racteri zed

ciculafy SR EritnPERRe LGB Y AR R Grufh qfiacttmparing
acute 1h.ﬂ11eﬁhﬁ=l@|tbﬂgnea$ﬁ3ns rapthelsitmor Bl cdngnét a8PRitRnt Nléﬁ-@i'xrﬁhﬁg S,

aut oi mmine ﬁtl c anenmia, autoimmne atrophic
BX&mp!}an piotdtgpioAl Tp@p dllgeastion d;semea;ncmglp dheArthes reaction, rheumatoid

hal.onyelitis, .autoi ne, orchitis astu
erthripy SEBBR BCNRS, 5vSiEdBBY THPGRASCY BN o L SRl qRghrits
multlpﬁf%me?@isrﬂn@’bumé@ﬁ&@ﬁﬂﬁgcﬂd avis, Graves' disease, primary
[1ary cirrhosi’s, ‘chronic aggressive hepatitis,

[0173] m%rﬁtﬂyiéﬁrs&%llt b re?&gng% Q'c&ﬂﬁﬁﬁ };Qpﬁxtcmétedaaelayed

ose aurol nmun reque nt

or tubeghAinagpeEhypeesdnsitivity veabiiory arescﬁﬁied l’ﬂy@eﬁ@iﬁﬁdmmphocytes which
di sorder, which include but are not limted to:

result &y centpet Witlha gpecéim@n@tﬂfm lsm(tslgeycampké Ghrdiseasgs cited as
involvlg {he 0 HacBbBRh e R Rnd arp AR B il o, *°
R S P S LB L7
ropers GRS R o RRENER L S e
structupaTgoiauias ([andofia)Mih phrtiptlay, itkemethodninky banted tbltﬁ:aa@qmvant

benefit even in instances where the underlyin
those stRigimiRg discencs &gquenilyychagetepsed arﬁml@mae Qr swalweléftype

[
autounéﬁg}%gdéﬂr esﬁgﬁ"d‘@s b'\‘['@ égﬁligﬁgcgr%agm}?& gltdl ngy ﬁignmune
hemol{tydRefiig) Aatoimmueaatapidc gabnmmb"v@trpehﬁc@eé bﬁemlé\s@mtdimnune
prodrugs of _ structural fornulae (l) and (Ia)

enceph@& 15, ZANtqEIpung o5chi ii5iGROHABAIRT ASCRSnPHOIYBUREhat ar e

&nomlﬁéo%&%@%%%,%& fhg’{é toﬁflth§ Hﬁﬂ rgga\éﬁxeﬁ%gggﬂlé,:t%a{/& &B&?g,yptrﬁary

biliary cirrhosis, chronic aggressive hepatitis, ulcerative colitis and membranous
glomerulopathy, as well as those autoimmune diseases frequently characterized as involving
systemic autoimmune disorder, which include but are not limited to: systemic lupus
erythematosis (SLE), rheumatoid arthritis, Sjogren's syndrome, Reiter's syndrome,
polymyositis-dermatomyositis, systemic sclerosis, polyarteritis nodosa, multiple sclerosis and

bullous pemphigoid.
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the treatnent and/or prevention of nyriad adverse
synpt ons associated with the above-listed autoimune
di seases. 10 [0176] As a specific exanple, rheunatoid
arthritis (RA) typically results in swelling, pain,

| oss of notion and tenderness-of target joints

t hroughout the body. RA is characterized by

01791 A LT R OO e

diseasek Wi &@éd@te@ﬂrﬂh%@%re Eﬁﬁﬁbmts hthe kmeRGaOERET WhicRPpe®ides significant
cel lular and assunes form simlar to lynphoid

therapeptie bg@ﬁt |emm indhstanoge m@rzﬂeﬂh@ u@@rwmg antoimpung idseric may het,be
15 and, cl ust er cel,ls
amelioffi, JRaRP SN PGtcns Bt Beflaf B RURE B Bite vt os 2

conseqﬁ@d‘c'@%‘ﬁ 'a@tfﬁhh@ ﬂ{elFBng;léxﬁﬁné @is@dd @Qndﬁoc%'te cells. Asthe prodrugs of
ant i gen- |m“runo(? obulin conpl exes, eventually resul't in

structuwé&muu&ael (Orandf(lTa) metaboliagta 2,9- po"fumdmef}mnmc compouhds that are

potent G S1of 2B FEAIE HE g i ap oo e o Rl me o g ve n

the tredt@eht Bdlor %Eev%Hﬁ‘é)ﬂ eﬁﬁyﬁa@merse @%ngﬁ»‘ﬁiéearsﬁicléi’éd @th 118 above-listed
t hese synpt ons of Thus, in the context of RA, the

autoimmamhddsasgs.e 20 consi dered to provide therapeutic
benefit (discussed nore generally, infra) when a

[0176]r riugiecdit ex@inpRIEehalatdid efthidls @A) tpdicdllyeresulfdih Welling, pain,
comonly associated with RA is achieved, _regardless of

loss of\m@m@mdttmem@a@fr@mt Joggmlhc@lghnutéh@ berdso B4 dpeharacterized by

oheoniodl ST Spp il U s B Armief Bt b e P i
membiafd; mcﬂ EerﬁGﬂ[y‘ sintelfohyee 88clQ beddiedi e flePOVel WiMeRhd R&Simes a

devel oped Criteria for deflnlng 25 i nprovenent and
form sippilasite ;rb@nd gsshann¢lndipg\demiritie cslis - plr anddiBreells, imacrophages

and ohfSEEE O 1SR Gty Thishooddh o8 el oo nbisifora o RS il dagical

mechahj@hl@'inclﬁdiﬂgf}w fesnaMinlof %ﬁugena%fﬁlhﬂﬁgldb\ﬁﬁﬂeaﬁlple&cﬁ eOdnthd)§ resuit
lowing 5 paranmeters: patient's global assessment,

in destpieyisn of toe' 1Btegﬂ11(ybziltheapmssmlhmg inpieférenty, peramsentd nssrof fariction
f ability, d. | | t h

and/or bgargrion avfroesr tenoat Hidmetoivn B Bsdb bt ey

one, se?x@;hé‘l 3Paj) Hﬂh@%gs@lﬁﬁ'{?rhﬁofﬁﬁg 85 4n AfeRbrexf @Plgﬁcf}ﬂe\{'@étﬂods are

er criteri ude us criteria an
considerad ito groxitei the ppaic e aéfitr(diseusged Shrergeneally erfrap&heidd vdliction

In some _enbodi ments, therapeytic benefit ati.ents
or ameligration;oh gny ?’g‘#? @;&np@ﬂ&mrrmﬁy agFAeipte ﬁ@thp%f\ igpghieved,

regerd A e e & P o A yine R

and/orlaupdisction yit the rmdoust of difcSlafithy rhesintaygd fai:ltdr}(“RB’S)OCI at ed
Wi th synptons such as 5 fever, joint pain

[0177)(Bd RERliSAASHlegd ol Mleﬁrhﬁtolcfg@(iA@P Baé 8dveldpel @Hfdrfodefining
pericarditis). 1n the context SLE, the nethods are

improvesresit deg ¢linicad remission & RAerQuse sustcpdsameter, theAER28 (ACR criteria

for 20% cqlmcaj 1mprovement), requires a 20% improvement in the tender and swollen joint
count, as well as a 20% improvement in 3 of the following 5 parameters: patient's global
assessment, physician's global assessment, patient's assessment of pain, degree of disability,
and level of acute phase reactant. These criteria have been expanded for 50% and 70%
improvement in ACR50 and ACR70, respectively. Other criteria includes Paulu's criteria and

radiographic progression (e.g. Sharp score).
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anel i oration of any of the synptons conmonly associ at ed
with SLE are achi eved, regardl ess of whether the
treatnent results in a concomtant treatnent of the
underlying SLE. [0180] Multiple sclerosis ("M")
cripples the patient by disturbing visual acuity;
stimulating 10 double vision; di st urbi ng not or

101781 530t o sl URFr DR RBAT Praclfts Rt SHRGA i aeieved

when tBOatRANSHNi s ARCDS. [d lEiffic eRMoBinfnes, WRRESBARES) or even
sensitivity). In the context of MS, the nmethods are

ARC7¢waygibdecligvedo provi de therapeutic benefit when an
i nprovenent or a reduction in the progression of any

[0179] Byeteatic pue egtheirtueosty (“SREIYig typidalls ek cesdith ¥ymptoms such as
assocjiated with M5 .is achieved, regardl ess of whether

fever, joms paind athralgias),asthritis, andseropitis (Rlewresyar panearditisht nehe casttext
of SLEI Eb% ﬁ%ﬁgﬁsl a\ﬂa @gnsg@rec{ tging 1&16%% ggl?tlcgbeagﬁ wféeat a %31 envent

I Seases

ameho%"ﬂihl?nlfﬁﬁ)ebﬂ(ﬁe%yrﬂﬁioﬁns Rty Bisesiaell wHHESIE afé‘Hc?ueved regardless
prodrugs or in mxture or conbination with other

of whe&'geﬂtestrqa@emmremﬁs it ¢ eerchmifant frsatmierd o tesinderdyiog SLFe
synptons associated wth such diseases. The prodrugs

[0180] M yltiplesw]dvesiafitd 3iT) shppledtﬂerpaﬂénttbgrdestmblﬂgmmmmmxﬁ@t btinulating
w.t h ents 20 usefu reat of her djisorders or
doubleﬁasl%.dg%ur%mm@g %ace%ﬁ ct%%&meem@t%spgtf@éqagds pregucing

t
ove KADUBAIA o U G0 DS 0 GHER By d cops
sensitigiyynt ﬂneﬂ1e&pnieg60ﬁ 168t ghpenahwdscam ctglsraltreldg@pﬁcwm&mﬂapeutm beneﬁt

(3-agoni st s, yptase inhibitors, aspirin, COX
when WPB?‘F@}%“ Ohaefq@laftmlatﬂée pragtessiqved a1 Ras of meare, of the cpppling

effects c'a h montif ES%DCIQéﬁ »\tuﬁﬁlf[%' it %lﬁ?veﬁ%é.ﬁdle@b%flé{ﬁ& th& atrnent results
antinis

am nes, odru

macoaebﬂlimlﬁheamnt@fmhandarymgm of conpounds per se or as
phar maceutical conpositions conprising a prodrug.

[0181][@%3335 hg m%%gé&ﬁ{ sucfIRRadeL | tBY) Ero‘aﬂlﬂa rd'e§drﬁ39d hBfRin may be

pro manuf act ured by" neans
admmxsmradeqmtglpmlmmhmng‘ ondios s:cuim/pnmgrugg Danuhaﬂumg),r combination with

other nggGCRI 00, Lovi gating, | cpul el 1y ng. encapey ating,
dmeasecsor’f%‘é%‘r$d18g§mg€¥lggg 3:8[ Lah Sf'xlny acce‘éf%rfx&ﬂ@ﬁ ior "Wih Gents

usi ng "one SIO 0gl ca e carriers;

useful &Dtrekit buenﬂ&ormrmamlss Qlcheddtdroids,imeemane ktabitieers) 3140 e
processi ng of the prodrugs into preparations = whi ch can

inhibitggs, E&E@Htmﬂm&@éﬁ@é aggeptor grkutptmse snhitptars pf by @@myw%@nng or

195 sypelh Bt R TE6 ARGl SRR ol Fhitifrs, pisn

COX RRRIBRCREHoGRkALY, A6 CEVE BRIgS, rekkin, PRI iBRIBMHR! Eleubltors PDE4
descri bed. Typlcally, such salts are nore soluble in

mhlbltaqwcdmtmtmmgh 4o ndrama féve The prodpgn diayde admanisigeddds the form
£ cg‘;ases but Ea ts Q gf ovt\er sol ubi. |It§ than t he
© °°mé’8PP s”ﬁGﬁ%n‘HgasP dEagy %P%H’Oél P53 ENPRYGf B

[0182] Ig)harmaceutlcal compositions comprising the prodrug(s) may be manufactured by

means of conventional mixing, dissolving, granulating, dragee-making levigating,
emulsifying, encapsulating, entrapping or lyophilization processes. The compositions may be
formulated in conventional manner using one or more physiologically acceptable carriers,
diluents, excipients or auxiliaries which facilitate processing of the prodrugs into preparations

which can be used pharmaceutically.
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10184] Pharnmaceutical conpositions may take a form
suitable for virtually any node of admnistration,
i ncludi ng, for exanple, topical, ocular, oral, buccal,
system c, nasal, injection, transdermal, rectal,
vagi nal, etc., or a formsuitable for adm nistration by
i nhal ation or insufflation. 10 [0185] For topical
b Lon, . ¢ .
10183) 3HLpRELE Bl U3 fofdiaiBl AN BB AP AEIMARY &3 in the
form ofshydrateywllvaté Mdomidenr phamatéutich i 8&iptayleisalt) 4 previously
. forpul ations i ncl ude those designed ?or admnistration
descnbs@- T¥pigelty, such salty are margiselvbleniagdaeous selutorsigar the corresponding
' i t o ' . .
free acld3hE FHRE il Saltg VIR 16BNty RAARE Lo B Ring free acids and
bases nidyedisobecfosmed.or al or pul nonary admini stration. 15
[01871 Useful injectable preparations include sterile
[0184) PHAREASLOOS compbsitibRNBaiake M QNablRfor ¥iRBalBFidyMBode of
conmpound(s) in aqueous ‘or oily vehicles. The

administoatipos including, fenexample, topdalionulaf, orallbuatalpsy stegrent resal singeetion,
as suspendin tabiljizing and/or ,dispersing. nt. The
transA i el ALl o AR POt BRI SGAD o IrAlincr

insuffigespage form e.g., in anpules or in nultidose
containers, and nay contai n added preservati ves.

20
. A Lvel t he inj ble f | atj b
o185 b S b AR o phePus RELE L Bl S e B
ointmefits] ErRBS, svsitnGioRs, etd1ad adiviedl-ldwiiatthd o ted to sterile
pyrogen free water, buffer, dextrose solution, etc.,

. : ete.
[0186]3/sRhfic g@ﬁg@gns fHe d%rﬂﬂoseﬁgﬁﬁ;?éghfg%’ﬁ%%%gggQ?lnjmn, Eg.,

art-known tec
subcuthrnpopd) iihtrAa@hows) inteunthsedao ittatHevdled ipraperitoheal usjiectidn) A89E as
For transnucosal adm ni stration, penetrants appropriate
those degigperbiop fapsdsrmaly trapsngisesab 5ad QT Pylmogay adgupistaiqme
formul ati on. Such penetrants are known in the art.
[0187] 110sedd JinjEcta blemat pazativing insludatstepite, suspensisimas sohtions ptehulsions of
conposi tions. may take the f.arm.of, for ..exanpl e .
the actfyg L Bmpoundls)igy adhieous,or oy ¥elricles e sampasitignsary, akie ol
formuldBRA Spetitst BudRhAsIBeRMhE Ci Nzin AEEOR BRletsiSX £ it AHeSommAktions
as binding agents (e.g., pregelatinised naize starch,
for injeutiby wiayytepreseateiddo neit dosagy dorox ¢ g, opwinpnies hy Inceliltidbses e) ;
fillers a&e. % , lactose, 30 mcrocrystalline cellul ose
containgys, aad gayFo Wﬁgjéﬂ PREYANYSe) ; | ubricants (e.g.,
magnesi um 68 stearate, talc or silica); disintegrants
[0188](1@1_%

gnatiysdy, dheingactablhfoanulgtion may be aravideyl in powderiormder
{] ) . sodi.um | | .sulfate). Th
reconsffiioh S EGIsBeCnticy i i ol 301 Wi B4 o 5K myb ke e pter

buffer Mekfrosel @lutRmasi], Befopdiehal To tHid &t tHeracBPd 8drhFoui@a) Mg be dried
Phosphate prodrugs in which the progroup(s) is of the
by anyfagt-kedven te¢IGRGRE syctOsRy @by on, andaeconstitvtedRatior & us.
i ndependently of the others, selected from hydrogen and
[0189] Bmetransrnkyd sabathiniyistratidn, peneZraatsdipptoptiate to the barrier to be permeated

are used in the formulation. Such penetrants are known in the art.

[0190] For oral administration, the pharmaceutical compositions may take the form of, for
example, lozenges, tablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g., pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose,

microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g., magnesium
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exhibit a water-solubility in the range of about 0.1 to
1000 ng/ mM at physiological pH are especially suited
for oral adm nistration via tablets and capsul es. Wen
adm nistered t Sprague-Dawl ey rats orally from

capsul es, prodrug Conpound 4 exhibits a bioavailability
of drug Conpound 1 of about 30% (see FIG 5), with

4-0R. bej I J e

sars G40 B Q880 SOV xS0t f AROREY

wettingepentsge g@‘s@dmmdhubl hilfaye). Thiectpleletsinesy, tsd a‘ﬁalarbyt Bethbdseeldf
prodrug Conpound are expected to exhibit_simlar

known;w]ﬁ}e@ﬁfcwln Paanmlwegw, Hms ppeRfenc eoadings | ?h@pb@é@ﬁfﬂdﬁqs;m

U |d|
i B8RS0 UL ok BE LD ERIOM el Bl
indepefddnflQOf tHg qRka€lIsdBcrea mlﬂsﬁﬂrégb’n and $Gér all@ltah@ 516@1 br 2 and that
about 0.05 to 0.5 wt%colloidal silicon dioxide, about

exhibit@ Bat@rosc@mllm inothg @gg@pmonb@,é to £Q0fl meimlab physiologisakpdl are

t { d 80, wt 9
especially b 1T PR ER AN AR En i B & ) W Bl 1
spragu@zmvhey mﬁbﬁﬂy\ﬂcﬁﬁ‘czﬂ)sﬁkb Brodri€ Tompoandy BXIIBRS 4 BRAvdilability of
car boxynet hy | ul ose or fructose, which can

drug Copppansal pi;/ahﬂ@hﬁg%r(sw 16 Shithpdaerptios being asarlsf xdr:ntlcal to that of

sctive S BT hgal o, (Fd 1C56) B85 Pils igrigs R gty

properﬁ’ésasllmﬂﬂrfb fﬂh@s% IR ptitugiBYmpakfl 4 &€ ekpecidab exhibit sﬁﬁﬂﬂml e,
elixirs, solutions, syrups or suspensions, or they may

pmﬂmﬁwkpmb@pﬁmedwas a dry product for constitution wth
wat er or other suitable vehicle before use. Such liquid
[0191] & epemifad éxenmplargyatibet fomeylaticedfobyrodagnienpiundad (aseetiss other
wi t h pharmaceutical |y acceptabl e additives such as
phosphaips¢antaiag Py g§ cor(l%m@ ab O%épﬁosélllg BYPATHE cqslwquafizgr@ salt
thereof) St hY 0 8w HIIRGER 1aiiech ke ol 1o S, E¥kMmellose
gent s (e’g., Tecithin or acacia); non-agueous

sodiurn/ abot! (X5 toe5.Q wi%ah amreiuai dtearne hid &isivels to 80 Wy% mikarhatalline
renophoretm or fractionated vegetable oils); and
cellulopq» e desiepd; thedalilets gan wqtﬂ;h wigh a film, such as a hypromellose film

carboxgmgg-m %‘{311 %gr %@%ségval}glﬁ OrP%% )pco gég%%logng agents, such as

for exddi16 BDWAL bMe %1, PDEBDEle 43, FI&C lyBﬂo@l#@ asdEeinfth ﬂilmde
agents as approprl ate. [0193] Preparations for oral

t
R R
solutldnamps 69 shsp2Asidnsi-or theyamglbe @dmmteckhs atityoprodidi €or constitution

onpositions may_ take the form tablets or |oze
with Wi AP RE LI A HlE AR TORAE Sk g‘ﬂ‘“ diraergEations may epagpared by

I
conveal ROt Y ficlicRL L ALELIADod 16 B AU e
(e.g., sstmmbsyrtnp,rdeﬁﬁlo@e derdvativendrhydooperited edjbledasy ridubsifingbagents

t b h but t t he
(e.g., Eﬂ po&; eg:gé%) n%i_easduggucs ve cles?cg aa]m%ndeorll 81rly gsters ethyl alcohol,

™

cremophore  or fractionated vegetable oils); and preservatives (e.g., methyl or
propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain buffer salts,

preservatives, flavoring, coloring and sweetening agents as appropriate.

[0193] Preparations for oral administration may be suitably formulated to give controlled

release of the prodrug, as is well known.
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[0196] For nasal adm nistration or adm nistration by
i nhal ation or insufflation, the prodrug(s) can be
conveniently delivered in the formof an aerosol spray
from pressurized packs or a nebulizer with the use of
a suitable propellant, e.g., dichlorodifluoronethane,
trlchlorofluoronethane di chl orot etrafl uor oet hane,
f
(01941 1 P4 B pra O, 0 R By e REb Bl e
formulatey ieondentéomal madndry provi ding a valve to deliver a
nmet ered anount. Capsul es and cartridges for use in an
[0195] i Fth 2dc@d] an@WagingublifesbPidnkihtrateors Y Iﬁo@@@@hﬁ@ WRfemulated as
cartridges conprised of gelatin) may be fornul ated
solutiogg ffpatetnnhgn angroaN euprmsxorms or eEntmentp somfainingomventianabl e

r such_as tarch. 15 [0197] For
supposgtgﬁi%;cs s AP §25°4t |ugF1r Or 03@“&%88?%( s) nmay bEe for ]rrul at ed
o196 irpnr b oR o Byt B Gl e gy

f
can e BHLIARARy PIer B0 QLB LR SOTBRUERE L 008 206 o
nebulizhe $4thi thedsel of alduBablPpt@etlanipe. g O ditblbr&diflnoromSthalat ent  No.

6,197,934; U S Patent No. 6,056,950; U S. Patent No.
trichlomfiygromyihane; dighlopeieterfluopgsthage. Aupracashons, erbomadioxde NbOthef

suitablfg i g B «prsseBef hvob e oGeps wpifpay PRt by

providiig.a vh#33,db606r aanétetddSmddat. @apsuies and, cl&ﬁd@é'slfor (142508} inhaler
For prolonged delivery, the prodrug(s)_can

or insufflatat (for exampde %apa@lpb@nqoc‘raétpég%ﬁltqomprrs@d of gﬂiaﬁrﬁm%ﬁﬁoanulated
contamﬁ{% 3 Ipu\é.r? Igﬁfaofn%g (r:? é%hn'% é]fléglim?al{l%ﬂé 4! s 0s sul Suﬁol erﬂeCtose or

starch.0Or hydrophob| c mterials (e.g., as an enulsion in an
acceptable oil) 25 or ion exchange resins, or as
spar 3 Y,
[0197]Slgflu cPlg} ésfdérﬁftﬁhétﬁk s grﬁén t A éY@%ﬂ%yre%e%fg t;i‘l%rrtaelﬂ ag Qﬁﬁluﬁgh emulsion,
susperS o etossuitalile farciduiiedtratorato theléyes A/ earthity of werln@la:t nﬂtablalfom
slowy rel eases the prodrug(s). for percutanequs

adminigiesige ﬁPWﬂBﬁ‘-‘l‘rﬁé)ﬁO Bhe evsaee ko imithe & pe%@f mhmewnng examples are
descnﬁaﬁﬁ%§fﬁtém§&% 584710 o ?Eﬂ)e{n' r&@h&e f‘s'eh m No

etration the prodri trans der mar
6,056 9&0 cisPamﬂ Nite $800[3ed; UrS. P@ﬂénﬁ’l@l"m‘?’/&i 445 g.s. F}!ﬂtcﬁmNoNSﬁ% 219;
3., U S 30 Patent No. 5, ; Pat e
Us. Pmnt Tdo 3%%21221232 Up Satemi Non 6,408,845, Té§6f’qtelst N‘U 5§77sfbi3eh&3 Patent

No. 5,254 346; U.S. Patent
No. 4?%1%)5:?%‘2 ggﬂa“ﬂ@% i‘ﬁ? oo, 5,163, 899; 70 U.S.
(0198 o longed Blges, ihecirodrialsy 658 b¢ bamuaiedias & dspojbrenpagion for
admmﬁs%ﬁgd bﬂrjr]té@&g%éﬁl&{ %ﬁg}'g h&ﬁi{aﬁo gtfnﬂégcqlﬂ% enug@jl %ﬁng?ogmulated
with smﬁﬂle lbm;mmne&ahnxﬂremobfc mieteiisle (a/g.y ahdncénesisivhan anmageeptable oil)

. I r
or ion %}%ghanée? re%%s ' oras sparingly soluble derivatives, ¢.g., as a sparingly soluble salt.

Alternatively, transdermal delivery systems manufactured as an adhesive disc or patch which
slowly releases the prodrug(s) for percutaneous absorption may be used. To this end,
permeation enhancers may be used to facilitate transdermal penetration of the prodrug(s).
Suitable transdermal patches are described in for example, U.S. Patent No. 5,407,713.; U.S.
Patent No. 5,352,456; U.S. Patent No. 5,332,213, U.S. Patent No. 5,336,168; U.S. Patent No.
5,290,561; U.S. Patent No. 5,254,346; U.S. Patent No. 5,164,189, U_S. Patent No. 5,163,899;
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5 prodrug(s). Certain organic solvents such as
di net hyl sul foxi de (DVMSO nay al so be enployed,
al t hough usually at the cost of greater toxicity.
[ 0200] The pharmaceutical conpositions may, if desired,
be presented in a pack or dispenser device whi-ch may
contain one or nore unit dosage fornms containing the
( y I B4l
U.S. PAERAG SR 571 B. & 2alept KBV 0 PGPS o SR 08 B U S,
PandkBpﬂﬁaé75 10 device may be acconpanled by instructions
for adm nistration. 6.6 Effective Dosages [0201] The
[0199]9&1@%&%@) ofhe5 plidrRRseutiRhIielivery sy Stoip falyHe RIS A € Posomes
Il genérally be used in an ~amount fectlve to
and ena&mrwée wek-knawasdamples Qﬁd@lwef}b\‘eh@l@sﬁb&t@ambmsedrm dq:itver

prodrule a8 iadnte SRen syl bt B i TRk KPS Bl P AR 86

employdHC ARIRAIGh LSyt R RShirRYSndiiskigRput i ¢ benefit or
prophyl actically to achieve prophylactic benefit. By

[0200]“@'& ﬁﬁﬁﬂ{deﬁtl&? P&%h&lﬁg ﬁf fes iR %i &J dﬂ%@ntgé Imn % p?clk or dispenser

i oration o SNt yl ng eat e

deviceantdélomag E@ithidaine @p ndre ﬂﬂEHdasﬁE@fdrﬁh@ cOntaiiie e peddreg(6f. The pack
the synptons associated wth the underlying disorder,
may, gwmmﬂmommsqda@ﬁabmplaséﬁémd,swah]as #plieraipekit Therpack or dispenser

oo ) W0 g0 i BRI 12, e P ot

For exanple, adm nistration of a conpound to a patient

sufferj fr an aI | ergy provides therapeutic benefit
‘g% n*‘@ ﬁ% underlying all ergic response is

2011 Bicproaugty aespasgihér‘%ﬂf%éfw%hoﬁé?@f%%ﬁm ¥Ry bE eed in an
amount? éﬁ?ﬁg%g? ?ﬁﬁéégntﬁé %eﬁ’&e& ?‘ﬁ’ Hefoialai n‘p@g u{ ?LA[HM %F@?ftm%' bgat or

ano exa erapeu

preverb ergfarticuldr diszesecivigeixdataf. 'Eﬁtﬂwf&'uFQ’SFhMﬂ% adiinistered
nprovenent in respiration 25 follow ng the onset of an

therap%tcrq}hatq achigve shagapeytic hepediy prlioﬁhylﬂﬁlcﬁﬂb tq a@qqy@rmsrplw&actlc

L G S DL

disord YTl trédSedinir @eedioatid o€ ﬁmbﬁﬁatﬂh@ﬁ e mdte Bﬁﬂﬁfsyﬁlptoms
al so gener ally includes halting or slow ng the

associgted yrithdhe wndedyingtibsaiies suetethat thg antiing seports antapreyement in

feeling, (T R oy nstbiiing e BRism 2 syl Y AR RANRE e fgaeqtying

dlsordaatfrcﬁrek d]Sle acﬁﬂlﬁi&tr@tfiorij@ﬁ’a‘e&&ﬂdﬂﬁd ang paifent Ekﬁ”fé}[r@ﬁdiﬁ'ﬁh ¥llergy
descri bed di seases. For exanple, if it is unknown

provideh tierepeutic raefibnot dndy whérethg |und¢rb/11% giargic ccﬂpansedis ugldlcand or

be adm nistered prior,to st at

aanelidSp TR0 RS AR EPS Ssraeh e SredEpro s

symptbfis Eik%cﬁfeblgwﬂﬂ'ﬁth@\'all@rrg? %l’ld&ﬁhg expIsORY tiRCaliebgen. As another
adm ni stration may bé applied to avoid the onset of

exampds, rifperapestic henefit in the context of asthma includes an improvement in respiration

following the onset of an asthmatic attack, or a reduction in the frequency or severity of
asthmatic episodes. Therapeutic benefit in the context of RA also includes the ACR20, or
ACRS50 or ACR70, as previously described. Therapeutic benefit also generally includes
halting or slowing the progression of the disease, regardiess of whether improvement is

realized.
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a patient diagnosed with the underlying disorder. For
exanpl e, the prodrug(s) may be admnistered to an
allergy sufferer prior to expected exposure to the
all ergen. Prodrug(s) may also be adm ni stered
prophylactically to healthy individuals who are
repeatedly exposed to agents known to one of the

- | aRe: t
(0202] 3P Y AFREG{ REFNTBLAMN P f8afler Sl UeMBofiifledlh a'fiflentar

risk of delelapisg efieest th@FﬁviwallytdeycriUed idge glieal Fodexahtpld, em ahedthywn
exposed to an a en known to i nduce al]l e%&g such _
whethez g paiiens is allengia fo @ prrgienlar drugy e sradrug(s) may)be sdmimstered prer to

admuugt?vc{%l 'tﬁ%gdrgE {@L\lo% 9?’ Ak %llgﬁlcyre§ﬁnggg§tgé y be

Iﬂ nister ent S rom rior

Altemdtﬁ/el}a biopkiiy1agtid mmstrml@ﬂ may bb ap;therdrtb gosid t@éédﬁﬁﬁof@yﬁ@f&tﬁs
| essen the severlty of, or avoid aItogether

2 patieqiglisgraned with theguderlyigg disenisy. E%reexaﬁwimthedfw%w bagt(@)‘:

admuugt%{ﬁdﬂa%.ﬂéflgr%% uigg{ ﬁﬁrﬁ’cgqg ﬁgecg § [ etoytlhg lerggllg ggroglagrgsé

may alﬁd pedd@slinistdied ﬁﬂééﬁyl@éﬁoﬁﬂ &h@lmﬁﬁn@ﬂdualmgbﬁwrechdly exposed
desired benefit né actic or therapeutic, the

to agendeknawn ip ak of the abnm‘: d@ﬁc ed taladigs te prsaentdheomset dithe disorder.

For exiply PR St e R ey Eing 8 fodh A e L ybS Xsnr&pea‘t hd‘?y

exposedfth afs hﬁ&gb’n kiftivéh RGhiNR aHErbEesCATRAY Dt Il 8F effbie tc
route 20 administration, etc. Determ nation o

individepf ﬁmmdaeeldpmag& abérgpr mu@@s@lﬁ wodmgfsanaydeladministered to a

patieniSHTerig FoRuAsTON R0 PAINIGE ARVIERE Whieh bipes gajhma attacks t
lessen el G4ty 8f, %%@&QSAH @}ear?%tﬁrﬁﬁ iddaktially fromin

V|tro act|V|ty and dabo I'sm ays. For exanple, an
5 O B T SR T B

mcludﬁlgnﬁﬁ ekz[@;slb ORe partithlar ifEicaton béigg Beittd ehe HIFRO uﬂ@limlh&trau@n
at or above an | Cso of the parti cul ar corrfpound as

whetherdbe desirad benedis iy prophlacsicas sheyapeytiethaseventy ofrthe indiqagion being

weatedfrd sy O B, He i ARATR Rt g

the corersatlOf gaté m&ﬁé{eﬁgﬁ&?@&’e‘m drug’wﬁ H%@ér tBPRIb& fogt of
Seri al . PCT/ US03/ 03022 filed 3/ 31, 2003 (WO
n

admin38A0S68 Empet@mlat@pmf ap affectivedosigsl of Hoodrug(s) 8 2 p@v;l@ular use

July 29, .200 t t t
ot ol iR S A
Ilcatlon Serial No. 10/903,263 filed July 3 2004
[0204]( 54Q mem@y be sizmated aitvallyi Tsomin i 4ceawérirdsétabahsm

assaysgk?" E’SFA %{tlg %cfsgge?gf gﬁrB%rugggll &%lu{i‘ 1&%15%? 9 for&nt%latedsto

eve circ or se Uﬁ] CO en

achievk al@uaglatlﬂg Bloa& oPstthmidagcdrtaty@bf b indtibplied actie compound that is
articular_ prodrug via the desired route of

at or el as iy @ the RartigulpesqmpdunHiap meARLedEAsi I Vi dassey, such as the in
o AL G300 9 L s 0 ER Byl 0
10/35354B fdel TRiuasy 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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5 The Pharmaceutical Basis of Therapeutics, Chapter 1,
pp. 1-46, l|latest edition, Paganonon Press, and the
references cited therein. [0205] Initial dosages of
prodrug can al so be estimated fromin vivo data, such
as animal nodels. Animal nodels useful for testing the
efficacy of the active netabolites to treat or prevent

t he variyo hSe Cri ahoye. are known i n
et D AR R RO LR (SRR Fo e ol T BHE |
concentratiésl tﬂngg énté @EuhiOihe bﬁ:faeal%ﬂﬁ? lop@fé paftiduletpesdrud 98ahe desired

Al lerg 50( 2l Suppl):6-9, discussion 34-38 and Tunmas et

route 0§|admumr@mon s wall wethgvhcpamblhtmﬁsimled atyans) Feoggdape3he
reader gq-gfeﬁ% %?ﬂlg@l \é/{gg&’bj.}xy, otIe Ia.ll 558 ll'rr'z1 | éoodman and Gilman'’s

The PHOFABEIIEAT B sfsQ) @Rl 43 4p 42
‘ 1994, din. °E mEAMPertgy @%ﬁ’té{ §%81 %ﬁ%%&a& E%%ag{og?n

Press, and the mf@@ncqsmmsm macol ogy 48(1) 1-7. Suitable
anlnal 15 nodel s of allergic conjunctivitis are

[0205] degial ddvages of pliadrug casaled bﬁéstuﬂz@&ﬁfroﬁrm vibo dﬁ}ahﬁdbhhﬁ&h]mal

7 09-514; Sajga et at 92, Ophthalm
modelsy A%Jypaigmggls ugsful fof, esting the egfticacg g@ﬂge acpm,@gtabohtes to treat or
prevenmlgtvﬁgbgg’&sea\s@ssdesé?ded aﬁ%éela]r}: v?eﬁ%o%qg thedt tﬁ@ﬂaﬁleml

system cC ocytosis are described

modelﬁﬂ{@@éﬁemmaty or]aﬂ)18r7g;1c r]:act‘iéefs ard dtttse:nhibd 1h@dsteﬂ, (1295 7&1-1&@}'
Knudsen al

50(21%@)@%@11@9%1%% a8 ol Bivinaee! atpdth s Jomlms Ciin lemgigol.

107(6)31305%6?? Shi m@ﬁ%%%ﬁ%gﬁgdgg?%l%g él?..{'utgt re %%sgﬁtéedgﬁ' Shelenyi et al.,

2000, mﬂemtterﬁforecmmglsotmwbmz K ewvateshirdt lag d199, BhiugbxeiAlREgy
998, Proc. Natl. Acad. Sci. USA 95:13853-13858 and
24(3): Mkﬂﬁ@d Sugimotogygl., 2000, Immmphmmplpzy 48603 - B53uyitable animal

oce Y REHE BT HE R ChOBkR AL A S5 B Bl
77(8): 50858 14; Bei aleﬂa)Chl@szem lahalmiREsL 2401):4500e 8hd KRREHBAA, 2001,
117(4) 977-983 and 25 Suto et al., 1999, Int. Arch.

Invest /Dphshajnol. ﬁefmﬁﬁl A2(D)2485BA89.) STitabitsanimai sradelsrofisistemic

masto s sl Qv siarereh, SEE YT Ve Bieraoliefr H2PEs-80 apd ean
Knucls!‘l?le:I alKoRe e Pjitl'itﬁrld(l/) 5K} | St Ar3RABmMEAdls BPH}ﬂeFFéE’
adapt 'such information to determ ne dosages of

SYﬂdIOIDE’f are dedcabecbnp@lamg.a etall ,t1460.Cliroimmmmeh Iadminnpathelaté@n46-53.
sutab DBl S E Sl ol s, e descr) gy 6 LG,

p L fr b 0 -5511.
Acad. %1/ U@%dg’lms BgsRend ggjlag% gtfcgr 18%683 B&%&Q?ldg{a?(ti%) 5503-5511

SuitableGimeg)/ rkodedmyf, atb)put drsa;detsesuhh ghatopordetmatitis, atéBiccepemaamy

stopic ARG SECEBHIBTEN f fle 200} obyaePa et df g 7985 and
Suto eP 094999, In{. tﬁ&cﬂl@é@% Iﬁﬂlﬁélnﬁﬂ(gﬁlﬁqgm—t €TAnimal models suitable

arrracometlc properties, the node of adm nistration
for tesamgjttwammﬂaldﬁtymdfoammb@hsmucrf qmshregﬁ intomactive Detahghtes are also

well-kgcr)r\z?rrllj.nbrglggrﬂy 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.

[10206] 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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interval may be adjusted individually to provide plasm
| evel s of the prodrug(s) and/or active 5 netabolite
compound(s) which are sufficient to maintain

t herapeutic or prophylactic effect. For exanple, the
prodrugs nmay be adm ni stered once per week, severa
tinmes per week (e g every ot her day), once per day

t [ u
epndif B i B bURERCRRE ke A FI R BB S e
bioavailaisilityadfi thmprbarugg 1t§ freedbelsra RihetibeardusiBerhbrredcokingtic properties,
prescribing physician. I.n cases of |ocal adm ni stration

the mog of gdrmipistsation pachagious gHr fastarp discussed ebpyiee dPosage amount and

oty e S B B P61 8ol P e RURRIEAER) s active

metabdlié chRps@ided) eehiétDarp |saﬁﬁ&n€wmaﬁtahﬁt}ieﬂ?eutﬁ<¢r| ﬂr@phylactlc effect.
artisans will be able to optimze effective |ocal

For exgrgplggihs mdwahh@@@n@a@&é@ PRASINSE IMGPK, Spiozaltjmes per week (e.g.,
every EEBSJ cﬁgzg)(ﬁs% p{ %ﬂjpéﬁgg Et)L{lnlegber grég‘a'e'g@ﬁg'uﬁ&‘i’ 2Afcnlg bther

ﬂungsﬁh@ﬁﬁ))dé at hdlﬁmﬁwaﬁﬁh tthd\’sﬁebmétmdfl@itﬁﬂnftﬂ:lrﬁglt%téﬂrﬁddahe judgment of
t oxi mtg Toxicity of the active 15 and other
Y

the pregenibing physician. gln oagqs|ofdecat admipistratieibon seke@avguptakm §ueheas local

topicat et ERR B ol BRAREH SoRG PRERlell ralpgRaH iitiboric
compdﬁh@@ﬁ%'a?‘hbt () reﬁftécﬁ@tplds‘ﬁlatd&ﬁcérﬁﬁﬁ@@ egkilled hitidiis will be able to
Prodrug( s hat exhi'bit high therapeutic indices are

optimige giffgthgdpca{ dags witkout nndustexpegmpntefiony been descri bed,
the followi ng exanples are offered by way of 20

[0207]i Piefesiblptthe prodngsiaill rhétabdlias umsm actW@ c?:mpEWEﬂJEB Willlprovide
Synt hesi s of Prodrug ound 4

therapmg;m(oz pzogj]yll,pé'{lﬁ)bpnqﬁtw ou c@,ufmg gglg,srantlal toxicity. Tox101ty of the active

s L e A
standa5d p}yarrmmsﬁltmﬂquamdn&s( @h&'ﬂ@uﬁdﬂ@bet@b&xﬂoﬁt adﬁ%érapé\NEf(oﬂ\l

O OHNMHIIINGg Ce2CO_ 1 acetone 70% conversion
proph)qlaca@ gffectys e th.q:pppp‘plc index. Prodrug(s) that exhibit high therapeutic indices

are preferred.

[0208] The inventions having been described, the following examples are offered by way of

illustration and not limitation.
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oO~\TT OO0\ FI. .60. ~~J.O- FK -N~0"'0- F, I’
60 ~OHNNNONNNH~ONNNO mnor-2 Fi L 0.p0
~0.01~0.0F1~ m3 Oajor 1 1520% TFAICH,ClI, N
iuor-1 10-2Ch OOFOONIN~NO i NONNNDO
"OHHHIOP.OHH FFil OH4 [02091 '

N4- (2, 2-di net hyI-3-oxo-4l—|-5-pyrido[1,4j oxazi n-6-y|)-5-f

tﬂ%g}, 3,4, 5-
7. Il E& phenyl ) -2, 4-pyri mdinediamne (1, 1.0 g, 2.12

mmol ), Cs2CO8 (1.0 g, 3.07 mmol) and di-tert-butyl

Iorme | osphat 2, 0.67 g, 2.59 mmol) in

et o§¥ {hfg‘ r?@? gl@’é??'ﬂqsg at room t enperature
under nitrogen atnosphere. Progress of the reaction was
noni t gr.e [ xture displaye
t hree d&"t b%%%ge%#ﬁw g?%%ﬁgt@rﬂsp ?P‘l’ﬁ}'h%§thi\’)/]t§7°x° 3-
M +H 693 (BYRErihfloxann-oyhpdluorgyNZtd.atrinethemstpbepyh)-2,4-
besi des sma[rtmldgleldmremﬁécomcﬁp@@hd 1). Upon stirring
the contents for 4 days (70% consunption), the
reaction m xt, ure WasiCo ntrated and diluted with

E@ | t ant pacb yel low 15 precipitate forned
ﬁﬁ@ eﬁﬁgy fi and dried. The crude solid
d by siliga®gel (pretreated with

10%\IEt 3/ dHZClZ foll om@ﬂarhvy el uting with hexanes) col um

chr omat ogr aphy by gradi™®nt elution with 70% Et OAc /
hexanes -100% Et OAc). The fract| ons containi ng Conpound

d M+H 693 yere col I toed d o,ncent r°at0ed T
YT < éﬁ St & S5 e X Bk TR
i r@purfﬁ b?%tl oh Kn" t'beo di m ar falingr a"é Fblescc’rl bed agor-

previ ou§' ¥ but by ella%gg with 3098%5€% 75% 100%

\EtOAc/he?&anes The mefyer profuct *yw =%

15-20% TFAICH.CY
oc

minor-1 12h
NS &
v &
ojnmnrn\’)‘w@o’ 1 jnmuj‘/\)‘
Lon H o ).OH

OH 4

[0209] N4-(2,2-dimethyl-3-oxo0-4H-5-pyndo[1,4]oxazin-6-yl)-5-fluoro-N2-(3,4,5-
trimethoxyphenyl)-2,4-pyrimidinediamine (1, 1.0 g, 2.12 mmot), Cs,CO5 (1.0 g, 3.07 mmol)
and di-rert-butyl chloromethy! 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™+HH 693 were collected and concentrated. The resulting

crude white solid was subjected to repurification in the similar manner as described
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peak with M++H 693 was collected as a white solid (270
ng, 18% and was characterized as

N4- (2, 2-dimethyl -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 tri met hoxyphenyl ) -2, 4- pyri m di nedi am n
e (Conmpound 3). "H NVR 5 (DMSO- d6): 8921(3 1H)

prewouslylblg(bqu uwg?”ﬁh}@d(%fﬁlgh’f £00§4: ét&é?ﬁgxfmg%zfg m@mr proguct
peak w?thw-rﬁ—ﬂ 693”5'?3 Jcﬁfe”é‘ceﬁ a@alwﬂﬂé)soh@l(_'i;?@ rﬁ%\/s@ﬂ)andgwa@%hﬁﬁctenzed as

ret time:

N4-(2, Z_duﬂﬂhM[(ﬂl—m lmttyl phesphonhey uetig)l}-3-096- Scpaido] 1,4 Rk RzinidRy1)-5-
fluoro- Wg ggﬁpﬂ.@% eglyl Eé—wlgaagﬂlamme (Compound 3). 'H NMR
(DMSGE)%??@QP%ZHZ?W% ﬁﬁ”Sglésquor oJ N% 6%2)217576 (rjl lrrPtIe’tJhox I-Lz)

7.44 (demML y=2, 54Hz]oyr0[2r(‘s dam)ednar@i nel (J@gma@mmm 64 (LZGiH} 3 58 (s 3H),
Trifl uoroacetic acid was added dropw se

1.
L5 o1l TR FEBEh i1 s el SR 6 25 v
3‘PN§@Q§I§M§%‘—8§)¥)—W§@V|]'3 0X0- 5-pyrido[ 1, 4] oxazi n-6-yl)-5-f
uor o-

N2- (3, 4, 5-trimet hoxyphenyl) -2, 4-pyri m di nedi am ne

Co d | ved

oo W7o P st B -
cont ents waY&1doll.4laxazinggy R 3-Hluerg N2-(F415- trWB@Pé&&he@ﬁ’l) -2, 4
t he react i diyrimidingdiaming (fomposndd)by LC/ M5, After

onpl ete consunption of the starting nmaterial,
[0210] r”ﬁﬁ&udrmem adidi{ b5 wds) wasradded dmpwdse adlameait fan@ minite i e22d

dimettgls i eSO ST b e PR xego-g--- Huoro-
Nz-(3,§rhf5%ﬁ1e |xRhiegH-2 4 g—ﬂ ntefcc%gblnﬁﬁsl 126 g, ANG3%0hol )
e pea nding to

corres M++H 581 was col [€cted by
dissolyed ep &HAC,V(&0 MP)@Et 61 omder agrogphamosphere f Thatoments Wees allowed

o s ST g W B LS PN B8 e
consurhénc(r?ofzchéjét%%tnFﬂlatéjr 41 (bt éﬁ&ﬁ{ﬂ %9?@{&9%&&'& BieR¥%hd titurated

pyri oxa2| n-

with et]ner dﬂN2&t]ﬂe3e14 1@et miasdeduniedpind dyik) tprévidy IthmrddmmlldarhCWMS
npound H VR (DVEO- d6): S 9. 21 (b
analystSde the frude d*SIéaieed'%ee ppaksawityM 3 E 581, 471 andgs ). @)e Pe?k 39

comesgiffy M 9oyt i )l -

punﬁcb.ﬁ?diﬂS TllieeﬁactibnﬂﬁfereﬂyEﬂmmdﬂl a.nd mlmed tcyprogﬁli%ﬁl‘yﬁ:‘g (3296) of JBBWhite
Alternative

fluffy Q}H’t wéma@ﬁenmdo@r%(z;%ﬁywhul ‘lt[([ddwﬂqgemhamhéﬂ%f)mo@yll -3~

o BB gL DS 05830 DRSS 0k

(cOmﬂchaMp?g{ f;uxgatm?ﬂsoasprs?md stbm)owm?@ 1H,2. 42 3nshess &d,
I met ny er tyl

1H, J=8.5Hz),7.39 (d, 1H, J = 35Hzg 7.05 (s, 2H), 5.79 (d, 1H, P’py = 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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ph osph onoxy) net hyl ] -3-o0xo0-5-pyrido [1, 4]
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Iuo$o N2- ( 3, 4 (3, ,SB rlm eny {l} imi J
tri met hoxyphe '?P‘.?z‘"!ﬂ@yrl ni d| nedi ami ne (Conpound 1,
19.73 g, 41.97 mmol), s2CB (15.04 g, 46.16 mmol) and
di -tert-butyb ¢hl or&'naétiél‘?y(t phosphate (13.0 g, 50. 38
mp;‘ D@?loo n) *was stirred at room tenperature

oat nUs-p+r§J-e—>Progress of the 10 reaction
was noni tlored by in pbp@éess LCI MS. Crude reaction

m xt ure di spl ayed tvvo“p’roduct peaks (ratio 1:6.5) with
cl ose retention ti nes«displ ayi ng M +H 693 (mnor) and

693 (nmejor) besides stagtjng material ound 1).
;Ja I+I EtQn ALXL ur t Ive green
eerlvk eills ke tivotb b e
000 L°‘g'°‘§ gOF 3 major:minor 6,5:1
K } O\I'T ] O\R major
.v ACOH:H20 {(4:1)
minor 65°C
143
quantiialive

LAY, @

OOH

OH 4

[0212] N4-(2,2-dimethyl-3-ox0-4H-5-pyrido{1,4]oxazin-6-yl)-5-fluoro-N2-(3,4,5-
trimethoxyphenyl)-2,4-pyrimidinediamine (Compound 1, 19.73 g, 41.97 mmol), Cs,CO3
(15.04 g, 46.16 mmol) and di-tert-butyl chloromethyl phosphate (13.0 g, 50.38 mmol} in
DMF (100 mL) was stirred at room temperature under nitrogen atmosphere. Progress of the
reaction was monitored by in process LC/MS. Crude reaction mixture displayed two product
peaks (ratio 1:6.5) with close retention times displaying M™+H 693 (minor) and 693 (major)
besides starting material (Compound 1). Initial yellow reaction mixture turned to olive green

as the reaction progressed. Workup is carried out as follows

1). Upon stirring the contents for 30 h (92% consumption), reaction mixture was
poured onto ice-water (400 mL) and stirred the contents by adding brine solution (200 mL).
Fine yellow tan solid formed was filtered, washed with water and dried overnight.

2). The solid (35 g) was dissolved in MTBE (500 mL) and washed with water
(400mL). Aqueous layer was extracted with MTBE (2 X 350 mL) till the absence of UV on
TLC. Combined organic layers were dried over anhydrous Na,SO4 and decanted.
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as the reaction progressed. Wrkup is carried out as
follows 1). Upon stirring the contents for 30 h (92%
consunption), reaction mxture was 15 poured onto
ice-water (400 nL) and stirred the contents by addi ng
brine solution (200 nL). Fine yellow tan solid forned
was filtered, washed with water and dried overnight.

e i P D S s BT S Pt
deﬁcullwhhthMEgEteﬂHz@ﬁoﬁfs&an) till the absence of U/ on TLC

Conbi ne organl c layers were dried over anhydrous
NB2 SOATherrnrig easbaieas golution Ngk subjeqtedtod Oaef astivetedeharcoal

treatm%ltrl-gc% etdyto bgﬁ;ggg eQM: extraction back into solution

{y in the crystallization step. 3).

TH)e daTie d2lrad edr ssiRkidh Waf ciReniSAte] B heghdl Bedithedo @00 mL of
activated charcoal treatnent, heated to boil and

its volyme aed left fopcryptallipatiord afhe solid cafs@éhzed(gp grangleswess filtered, crushed

the graf4S PO watho AR b o o e findis e e SEe
step 7 ﬂdrélﬁlél{:vﬁfku nidthdral }891: W'éigﬁhéﬂhe Eh1gi: qvgg?hﬁ‘@ 56%RC¥EPbund

washed wi MTBE and dried un vacuum
3), 62%6(C091;@pm71) dr8%lﬁmumMU§93c)f nmot her |iquor. Weight of

(B s stdzetbop et kion R3O GRAP AR e hid Beaffadd bpil

Coole@&’dd fines t& RERRe 'uﬁdi%@ﬁvélﬂ m&Erndt Fbethess c%ﬂgent&%?ctded to

oll. Cooled and filtered to renove undi ssol ved
n63)t eri abovd-'qolnt;crmaee msxﬂ:mtﬁdno r:anstaﬂmaﬁgm AR (300 mL). The

white {okgqorasd v ey PR e M B R i iald A6 prbimter igh ggeuum

to proviié {heMEQchﬂI@QZ AldimRigI- Qg(d%-@%rlﬂﬁgl? 9| s%ﬂfr}@(‘}}ﬂgﬂ%fml‘] 8. -oxo- -5-

provi de the desl red buty
yrldo[)h@]s)[xhnnﬂﬁxyl)-l‘jﬂmbil‘lzs(mm&tﬁoxyphenyl)-Z 4- pynm1d1ned1arn1ne

(Comf@)ﬁi}h%?gp b pmria AR S0 Th0s 0 ke 14D, P 69 oD S 18

1H,J 9206' f; HE'((Q“\‘BI (IIDW?}%)? %43@ 15 L%s %%j‘)? qj’cslilﬁ 378, 1,

Pog = %ﬂ)Hzg%gﬁl(e dSH)lBtSS\Is 3}3 545‘@6 1083 «sss:HjZLCMs Rt. Zﬁn&d#l 70

min.; gty €% M58/ 695@4141@@% i ASOnae): 114,30 Weight of the

solic: P kyielig S8 bt 7o BRB Vb, ST 67 50g

PRy i t Y Mo iqB8BNASdohcendfitdddRaRRPEY add 6 were rdyeh8%o provide

l i'quor was concentrated and stepsS 5 and 6 were repeated
Comppendod.ovi de Conpound 3. 7.2.2 Synthesis of
N4- (2, 2-di met hyl - 4-[ (di hydr ogen

7.2.2 Synthesis of N4-(2,2-dimethyl-4-[(dihydrogen
phosphonoxy)methyl]-3-0x0-5-pyridof1,4]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-ox0-5-pyrido[!,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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phosphonoxy) net hyl | - 3- oxo- 5-pyrido [1, 4]

oxazi n-6-yl)-5-iluoro- 25

N2- (3, 4, 5-tri net hoxyphenyl)-2, 4-pyri m di nedi am ne
(Conpound 4) [0213] MN-(2,2-dinmethyl-4-[(di-tert-butyl
phosphonoxy) et hyl ] - 3- oxo- 5- pyri do[ 1,.4] oxazi n-

6-y|) 5-fluoro-N2- (3,4, 5-trinethoxyphenyl)-2, 4-pyri m di

conver P ety PyGPHocts A I8t RatipEoronforiaiad oM 34

comple?@é’ﬂi&)«ersm%f ierRE Qe ERSnPdest ity 1886} o PRoRE Wi Bbdeplead

by in process LU M. "The reaction nixture transforned
(0214] %a&fdn%n{r&@ cbgleaﬂﬂddugedac[;%&{gg 'rﬁ/héé}{(%% ”Qimﬁ ol % fin and

filtered! “Thetcldar phéte fitter ceﬂa‘etvﬁs vadshaf witle ataten §600ca l’)?ahﬂ'&bﬂ@ﬁb @0 2i1l)
and conplete conversion of jntermedi ate (nono des

successi vedy;tdyieg fer3h fOélomeé by dryinggndss mumy OyaOram a desierator.

weighGothe i 7 68 i, A COmPRMELY SR Flamboiiely '

indicatéd Ade€it agidkRestnse (laphed with wat er (600 m ) and acetone
(200 nm.) successively, dried for 2h foll owed by

o711 IR L et 4, 188 PR 1A g
by rotoaaplv&¥unColtio prodesk)wdshie pdefed 2 tivdescaitle deetmretrile aad toduene (3 X 30(
rese (1:1) renove acetic acid, the solid
mL). ﬁ?&s“ g@gﬁ-‘fﬁq %&%ﬁ.mﬁ?ﬁ%}( ERy A ‘gérqu concentrated by
rotovap vacuum This process was repeated 2 tinmes with

[0216] Feallynthersolid waa takeo lin a¢esone £490 BB, ﬁlmedm;d dripdgo peavide  N4-

2B Ao 0] SRR T Rl R 55
fluoro- Nztgef ﬁ@uﬁaﬂoﬁgprﬁﬂym PpRithdehetlhmine (Compound 4). 'HNMR

di net hyl di hydriogen
(DMS®¥d6$ ) b)@l;r)snﬁﬂbnﬂ 16 (ﬂ d)HpI 5206/ He ) 398 d Al ez B15-H2)y 7 39 B4, 1H,

= 8.5 05 b ati5 75 TR LI EREY éb)ﬂs@ﬁ)g o A g 6, B,

8..16: (d, . )
LCMS7.r%-8m%%,S-%lrﬁspﬁ?@é%Mé)? 5 8@1 g, PB4y
-2.17.J3PH = 6.6 Hz), 3.67 (s, 6H), 3.59 (s, 3H), 1.44 (s,

6H). LCVS: ret. tine: 8.52 min.; purity: 95% NS

(me): 581 (MH). 31P NWMR (DVSO-d6): -2.17. 79 7.3

Synt hesi s of N4-(2, 2-di net hyl -4-[ (di hydrogen

phosphonoxy) nmet hyl ] - 3- oxo-5-perid o [1, 4]

oxazi n-6-yl)-5-fluoro-N2-(3,4,5-trimethoxyphenyl)-2, 4-

pyri m di nedi am ne nono cal cium salt (Conpound 6) \ F~

NaHCO3 (2 eq). | FN\ I %
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O~ N~-NHOON- NN pO |I'pHHI 0=P-CH 0=P ONa
HO ONa Ilz~ CaCl2 (1 eq) O NNFN HOO0=P-O 0- Ca
+2 5 [0217] Aqueous (10 nmL) NaHCO3 (0.17 g, 2.02 nmol)
solution was added dropwi se to a suspension of

N4- (2, 2-di met hyl - 4-[ (di hydr ogen

phosphonoxy) met hyl ] - 3- oxo- 5-

PIr i Ofukhddiosemi g2 8- dihﬂetlﬂfl-fttl-[l@@llhng"gveﬁ %sﬁh&ﬂdxgﬁh@mwm

enyl ) gx-$R¥ido i MoREAD FFINS-ffdre-M-(3,4 586 h&¥Bb nyl)-2,4-
Cont g Eﬂé%*?m"éﬁ{%fﬂ‘%‘h“éﬁ&% bugd (reiatned with

aqueous (10 rrL) CaC12 (0.11 gin 10 nm. water, 0.99 mmol)
10 in a dropwose manner at roomtenperature The

es \I n I\Faplﬁoorgfgé pi O
fﬁ‘ufﬁ& t’ents WeDe St)l E o ﬁ’gﬂﬂod 6f B

o
L‘,[” f||te ed, washed with water ( nm.) and dried. The
o= 0 r white solid was taken in wapep-g0 nmML) and
“heated on a stir plate to boil. The $ol uti on was
Hool ed, filtered and dried. The whit® solid collected
and further dri ed under high vacuQ at 80 Cfor 32 hto
15 provide 0.41 g (83% of

N4- (2, 2- |%nat hyl 0/‘&6?3 ~
phospﬁﬁﬁg&fﬂh - QX0 —

pyri do[ 1H4fb oxazi%h- 6! yl"j ﬂfl”uoﬂ.“p - (73, 4, 5-tri nmet hoxyph
enyl) -2, e pyri m di negi am ne nono cal cium salt
(Corrpound 6). 80 7oép5195nt hesis of Prodrug Conpound 8 0

N FN-NNj 2N aq. NaOHI(2 eg) &' ~Cr~ | CH30H / Et20 O N
N N 04=T-~ > 10 Fi 83[02181

©217) BSOS MR 05T ke o etion s agied dropuise toa
suspensﬁoﬁ/bﬁN&(i tm%@mb?agéhﬁyd%ogeh rﬁﬁSﬁJ‘h@Mﬂ’j&@bﬂyﬁ] ?-oﬁosyr | mi di

nedi am ne (prepared as desc d 5 above g, 0.29

pyndo[W&m&eﬁsyb{ﬁdﬁmmd\lb(m,ﬁttﬂmﬁmﬁym@b@ %pyrmrdinﬁhﬁﬁ)mé 0.5 g,
S de

086 BN RhleF & ) O mél ieFeeibite B sETmesBhpontents. The Slear

solution formed was treated with aqueous (10 mL) CaCl; (0.11 g in 10 mL water, 0.9% mmol)

"fi‘é

in a dropwise manner at room temperature. The addition resulted in the precipitation of a
white solid from reaction mixture. Upon completion of addition, the contents were stirred for
a period of 30 min, filtered, washed with water (40 mL) and dried. The clear white solid was
taken in water (30 mL) and heated on a stir plate to boil. The solution was cooled, filtered
and dried. The white solid collected and further dried under high vacuo at 80 °C for 32 h to
provide 0.41 g (83%) of N4-(2,2-dimethyl-4-[(dihydrogen phosphonoxy)methyl]-3-0x0-5-
pyrido[1,4]oxazin-6-y1)-5-fluoro-N2-(3,4,5-trimethoxyphenyl)-2,4-pyrimidinediamine mono

calcium salt (Compound 6).
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tenperature. Progress of the reaction was nonitored by
LC M. After 8h of stirring, the solid precipitated
was filtered and dried to provide

N4- (2, 2-di net hyl - 4- net hoxynet hyl - 3- oxo-5-pyrido [ 1, 4]
oxazi n-6-yl)-5-fluoro-N2- (3,4, 5-trinmethoxyphenyl)-2, 4-p
yrim di nedi am ne 10 (Conpound 8) as a white solid (0.11

749 47 11-1), 9.15 (s,
T %“’i%@z’ﬁ"ﬁf"@“%w%"g“ 7(27 (d, )1 H o J =(§.5
Hz)737(,1HJ:85Hz)703(S 2H), 5.40 (s,
21-1), 3.66 (%, 3.59 (s, 3H), 3.27 (s, 3H), 1944

Bt 8 929
@ mijidcy Ao, ! 2% By depko
Compauntls Br e TOI er at tlsdHY eAai mal Mo2H o™ TrHe

bility of nunmerous biologically acti
0- kyrl m di nedi anmi ne conpounds to exéert their
vity at doses bel ow those exhibiting toxicity in

anlnals has been denonstrated previously (see, e.g.,

U.S. application Serial No. 10/355,543 filed January
0218]394-(2,0@3meth 44 E0BASDBMEphorioR lj-ando- Rppliddf 8| x@zin-
[ | erl%l NO. g?ﬁ%sosl 09[822 flbl ed gg‘ﬁﬂgﬂy 31, gﬁh & ]
6-yl)-SoBpaedvd .4 Stmls;etl@wphe@ak)r%psémuhmedmnlnsOprsaared)a escrlbed

sove L35, 0 B 08,6 DS SHRBE aAPELLTS A o,

NaQOHdpRD3 ga(o 5B mnEel) Wak added al BhQOBRiBOstirfing 8@ cdielts A roodd04
(US2005/ 0234049), and international application Serial

tempem@re Roogressaddhy 2actien way mombyredrbe LEAYISt yAfisn 810k sdiriagythe

TS TR S e s
ox0-5-R [ 1,4 kindhLy 1) L PHuEHLION (3,4 SHﬂﬁfeﬂlO&?}g&nﬂ)@ 4-%§r1mt1dmed1am1ne

increase in RR interval was noted at he
(Comprand 8passs ehitasolsk ((dy | 7d%a. &HT\@QIR @M&@{dG) &i19.6% (9 1H\W.15 (s,

tr), sl 18,7 AT T (b 5 S LB 837 B e S, 210,

340 (%Egs“t%% {cjsb ﬁ%y stgdﬁz)ggl nc n?#;é ?I\)/\éftp{st %teﬂﬁgeﬁbgg
min.; Ry SRasIMEémniagi 6Y5 guEd).es (Ames, chr om)somal

aberration, and nouse mcronucleus). In 28-day toxicity
studies in rats and 5 nonkeys, higher doses had

eysdengge Altide 2 ﬂW&hMlﬁﬂﬁﬁﬁlﬁE CoRpbendy m@wmma %k Animals
transam nase (m effect in the rat only), spleen and

[0219]t Wé@t’tﬁll 'o?%ufnr us%m n‘n%l ctH9994 fnﬂ\ﬁ’irﬁ@iaﬁih@édrﬁ%oalyds to

monkey henot yping i n the rat
exert thav eaivetqb aadsseg betfow:thme ejcdadnm@teantymln enimpady las ey demodnstrated

previofil eaee2: H Camaeaiopera Nodlissied def Fsupmeal. 2003
(US20DERBS8I05A 1 SERORE BN SPLINDTCY 80391 6ty

ctions marr ularity
31, 2003 EWE 030637945\ .8 eappdicitoom SemiabMar bD/é:ﬂf @Zﬁﬁled du]lyu’&?o@@m

e ahoieaston ons| No P RRADIER? wbiboha3s2),

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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(NOAEL) is 10-30 ng/kg/day for rats and 100 ny/ kg/ day
for nonkeys. 7.6 Drug Conpound 1 is Biologically Active
inlIn Vitro Assays [0221] Conpound 1 bl ocks

FccRI - dependent activation of Cord-Blood Derived
Primary 15 Human Mast Cells (CHMC) in a dose-dependent
manner with an EC50 of appr oxi rmtely 43nM as assessed

on oS SEATHLLBBROB SR A LT SO

Otherwis@ RRagth phiehe el gd eaidaR deRihRiad ®lat Copdund @ M@ Itolesated.
calciumi onvé)hore that induces CHMC degranul ation

GLP towp@gs istugiesangl dﬁf%ti‘@rmvﬁaagﬂmm clasteienisity stpdigsd Ames,
chromoRHREAatod 3T BSOS st oA ot SR dn o

monkeys$ eﬁ&ﬁ@@ﬂﬁ’éwﬁn@é’ HE4 tevBrsiél effedt @a e matoldghhver(thias@iminase
39n and all cytokines tested (EC50 ranging from

(mild effegrimtieaaholy), spleemindthpmnp siaa (rationly) adfbone imagromneellularity

(rat an R hE R oenCHPHEA istTaFrhd isVedled & HERT A egrepredp the

percent@EEHBCOA BN adse Rats Whilk la%l%f?maam inRrea &Y I AUSMRA cells
anti body-i nduced arthritis in the nouse, and in a rat

was noteddellowing ceddvarye dilstﬁﬁathnlom eds aotewoithy snty7Zo7 mildAedustiens in

0223] | C.pedi at ed n f
marrowy (HTLNASTY at MER Apies: SREP A AS Po 4P 1Bher 157 unard SHeptLph AR
immunfty $E 82 881 K]E‘Hlaﬂﬁlbd'@ ANEREHLA e I\%%b’é&@édc 'Effect Level

system c | upus erythematosus, RA,

(I\IOA@)osré@tﬂ(Xmg/ﬂlgfday [ﬁsr raf§ haddD&s@fkgdiayeﬁopmunkem al nodel
for ICGnediated tissue injury is the Reverse Passive
Arthus (RPA) reaction. Intravenous injection of antigen

(e al mignCompbifyd 1 & BioWdgicallyA dtbaan Tal Vit Ashyon of
anti bodi es specific to OVA (rabbit anti-OVA 19Q

[0221] r&?ﬂ%&lﬁd i bl s TP R g@hdaﬁ ROPatibRBf brd ﬁlcfbaq)anreammy
["ammat ory response characterized by 5 edems,

Humamleliaktr(qulsl(C}ﬂ\m@) intar didse-daperdeant thamer withga EGsg bflqnprommately

| ai, 2000 ol..
43nM é%%?%éd%%aﬁmé ?@%ﬁi’lwiwﬁ% réleéf’redt”&’%tdﬁ@ﬁfl&é‘fm} ats
b
Conpdi] ERPRRAh i R Bl R B TEAAEL DRy

calciuth ﬂﬁdophmtﬂwyncimteﬂﬁmc degiamﬂatmiﬁtmmng edrprfoR signaling, thus
Adm ni strati on of 10 gf or al Corrpound 1 inhibited
mdlcat&&tha\%@amw 19 spe@aﬁ@atggc SIgRAHAG, a@ﬂu@ é%@ﬂ('-@ﬁmefﬁfom

conp} LRI YR SOTRTE o LS| B

(ECsoﬂg%M) Rfd ﬁmsﬁhys Rakd ety r&}rgu%o@mqedmk ¥esveyal uat ed

mous€ col | agen

7.7  Drug Compound 1 is Effective in Animal Models of Rheumatoid Arthritis

{0222] The biologic activity of Compound 1 in IC-mediated vascular edema (Arthus reaction
in the rat), in collagen antibody-induced arthritis in the mouse, and in a rat model of collagen-
induced arthritis.

771 Arthus Reaction

[0223] IC-mediated acute inflammatory tissue injury is implicated in a variety of human

autoimmune diseases, including vasculitis, serum sickness, systemic lupus erythematosus,

82



10

15

20

25

30

anti body-induced arthritis (CAIA) nodel in which an

anti-type Il collagen anti body cocktail 15 is applied

to induce arthritis (Teroto et at, 1992, J. |mmunol.

148(7):2103-2108; MCoy et al., 2002, J. din. Invest.

110(5): 651-658; Kagari et al., 2002, J. Immunol. :

169(3):1459- 1466). This passive nodel differs fromthe
RA, RIS e CRANLARRARTMER R KOG bRdinkBud By
is the Reters8 Passivenhithus @PA)Irbaciting e bitravenafs injettdnosf m&ken (ovalbumm

rthritis i.s induciple _in, both CIA-susc tible a
ova) fgl wing Ingtaderma orURgi8 Of antibadies spegific fa OXiA Gakbit oA IgG)

results %?%r%&%églﬁ&pd}%aéla + gﬂi@{rﬁ é%n%kfl@ﬂm%gg’? E’%ﬁgﬁ‘ tCithfa%thlB?d by

edemamem&obuil irfilfrétieen) antshdngreteige atthe finjétidarsge (Szalafi(et hl., 2000, J.
clonal Anti body Bl end (Chem con International,
Immuqqhd“&bé%é&ﬂ % CA) via the tail vein, followed 2 days
| ater by an intraperitoneal injection of LPS. Oal
[0224)Cb singlenatalitreatraent rof mats with Crinptuad tl eche o tuhpnior4o Ianﬂg@/amtlbody

t i bod nistrati Da T severlt of. t
aaminffoa ERatihe hitiirdus BB AR iorhnd ity Spccdtrrd i tser
dcpencﬁﬁfﬁl I, %Lﬂﬁﬁlﬁfstr%&{ &s100A E%hh dUan)u.ﬁ&‘i%b@é’d extAVaseular

b control groups, sall and ve reached their
leakagp edEvarsi blnecdye (€2yi@ froit hssae bitipsieaby 80Yaiodgaces with ¢€iele
0227] Reduced inflammtion and swelling was evident in

controhni mal s treated with Conpound 1, 30 and the arthritis
progressed nore slowy. Treat ment wi th Conmpound 1

(b i %SQSI gnificantly 83 reduced clinical arthritis
(p < 01.68) corfgdlagen dintihodyrlnduncediAdhritid with vehicle
only, while |ower dose |levels of Conpound 1 showed a

[0225} Tlmmu-mﬂamdaatmlm@dt}mﬁ@nmpamddeva avtamatedu in dzsrgouse collagen

i,nci de of ans however di ff ces
antivogad i St AT ot Sagh iy ok {llgtie FRboRE Gockail
is appl'at‘.rclt 0iAduce aﬁhﬁﬁ?—@%}ot@?apfwy@e.l ﬁﬁﬁ%bl@mﬁ@j 2[@?1@ MCoy et

C-nediated tissue Injury is the CFA in rodent

al, ZOOKI Je Chavulneestal 10(5)2?&50%58JKa§a¢pet dl/édOO?],glhﬂxﬁnﬂmlBSH@) 1459-

I nj ection of typ r odent
1466) B Pt ot romer BACLRR! edent Selagen SR F-‘;Ih“tls
(CIA) u?,ﬁ%* ek B PO Db PRR T UG 4 30 e,
IV-injsatioh@fadiibglies), asthies is i6iicible i btk G1a-asoepibleyandEIch -tegistant

eval uat e, conpounds that m ght be of potenti al use 10 as
mouseciiais, ans} it alleg exatuatigp of Wéﬁﬁaamoa thatanindependappf gapkady
cdqﬂ)ronl c inflammatory conditions and is induced in
susceptl bl e strains of elther mce or rats by injection

(02265 ATh s R T BTbf rolok Gt e A i ot of Alrogen-CIA®

MonoB8hMaitiHoldy Biend EhemaohThicARBoRM, BYNT¥MALulRYPAY Pladld @il vein,
infiltration of nononuclear cells, pannus fornation,

followed 2 days later by an intraperitoneal injection of LPS. Oral Compound 1 treatment was

produ

started within 4 hours of antibody administration (Day 0). The severity of the arthritis 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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and destruction of cartilage and bone. It has been
previously well docunented that antibodies 15 to Cl |
are a prerequisite for CCAin mce, as B-cell deficient
m ce do not develop arthritis (Svensson et al., 1998,
Ain. Exp. Imunol. 111:521-526). [0229] Syngeneic LOU
rats were imuni zed on Day O with native chicken
<b
reduce B DIOSF PR e AR Anfthet, Pt A 3 vabict only, while
lower dosekcweld of Wottpoend hehO\aed/zeincmi tew«an.‘mtedmtedcarthﬁtmpwnty, tisagse
d 8f fou dosg evel Eﬁﬁgﬁ and /5 5
inci e“(ffe Bime,0tPnsets hopever, t eF‘?Dt?BssWG\Er”é’t§l t4&7 @ ¥ or
cI|n|caI arthritis severity using a standardlzed
met hod based on the degree of joint inflammtion. H gh
resol de1-dn  dfgllegan- M&Cﬁbﬁaﬁﬂﬁmf hind |inbs were
obt ai ned at the conclusion of the study (Day 28).
(0228] ﬂr@gef the enpsrimenial mlodols fordCymediated tissriednjmpaisiibé GfA én rodents

eingy A AP SEBYedpAt eI JfEipnar gt cdfieet (Efh i
rodentd }%a&deb an jhRude Pe'i);nmnthgﬁcrﬂfatcwrishéamy%ﬁvméstMﬂ&!aﬁ]tatdw

evident within 7 days after initiation of therapy 1n
destruatior oficgtilagoeed bedOofithe Higlal gmum pmﬂllmtlcarmmant swelding of surrounding

isses, TRGH Fat (1o AR eedto Exalife apRO i o b et gl use

t
as drug- fgﬁgeag?g%tpdf‘(?g&jﬁ%ﬁétd @ﬁhg’#r?d(gga%gg%% %W;&Pgdﬁoﬁ@and

1s indutet i snsepbile sDaips oﬁ&)her dmﬂmsmus é)lyem_ﬁealcm afrCH m:mnomplete

Fresnd S0 D 5 e e .
characﬁh‘z&ijﬁjd UBPﬁhS 1iistiaRAaRch 88indnofiftleat E@lseém ??drgﬂﬁgn,

he regreSS|on pannus and er osi ons:
and demhrdnm of caotilage a.mla benel 11t Bas 2e® pfevituisiyl vegll dcmunﬁ:nﬁ:d that@ntibodies

to ClI euaﬂr}grﬁegl%ﬁlgqo fg Zﬂ?gal a&.ﬁ%&ﬁ&éﬁﬁwﬁﬂﬁfwb@gl@ﬁ ;‘g&@”ﬁ%{%ﬁ
7 ngﬁlré[ 6\ B lable 5 [0230
(Svensgcih Al ol@&?%%g%ﬁ was gétpg%lii $ Io:)g?/albl gavgl I aEn [ t%/
F th d d | ved
o ShpbSe e AR Bl 0 Eh PR A AR o

treatméRt e UL IS orR Elo O rbritd @ﬁhﬁﬁnisr(Dtai?‘%)' @R%talvgfeﬂ@erats were treated

i ndi Cated, the active netabolite Cohpound compound
with eithbr lag/):hmbscmhm @wreplomdd adnt of fuedest lsw:ls e 3sHiyand

30 mg);iﬁeghi glr ‘%ap ngg‘flﬁg S Ilg ﬁﬁﬁp gxlée%\é;?)téé grfﬂrte{ i %& glgt{uliltgs severity
using @&Eﬁcﬁ%@&i méth8d %Qseraloa&H@de;g%cmsfnaLdmﬁfmﬁfont '}ﬁ%pféa%ﬁgn

drug were determn hi gh pertormanc [1quid
dxgltalchdxographmfdthmbm seem mi:a&ﬂeckqiethet a:mmrhlsrqp of ltl@! svsinBay 28).

ods a etic naJ yses vve erfarmed base
These Sty T, P15 ARAT B BLs o7 ol OB e o §5F B o0k i BE LS CII
were n?@a’éﬁ’é@ﬁr?ﬁ@ad?ﬁplicﬁfcq{yeﬁilsw ChHdptewsd @gg@@i@m&&!ﬁcno}{%%) in

di stributi'on at "steady-state ( ,
arthntls severity that was evident within 7 days after initiation of therapy in the high-dose

(30 mg/kg) group that continued to improve throughout the study. By Day 28, the clinical
score in the animals treated with vehicle alone was 6.08 + 0.67 compared to 2.54 £ 0.98 in
the Compound 1 30 mg/kg group (p<0.001). Blinded radiographs at study termination (Day
28), demonstrated a significant reduction in joint damage: 3.66 + 0.71 (vehicle) vs.

1.63 £ 0.67 (Compound 1) (p< 0.02) (E. Brahn. 2004). Blinded composite histopathologic
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termnal half-life (t h), and oral bioavailability
(9%). 15 [023].] The results of these various

phar macoki neti c experinents are illustrated in FIGS. 4-
12. [0232] Referring to FIG 4, PK profiles are shown
for IV and PO adm nistration in Sprague- Dawl ey rats.
For 1V adm nistration, Conpound 4 was dissolved in

ot s SRS o i Bl o RS

were Arg:g 0@0(%1%&91 vd. 3Rs 0fPBOGnd/Rg Cbaptand B RLes 00Pf A MAfddies to

fromthe jugular vein. Gyven orally inthe sdane
native\(dhivgteanot decrpassd iim § oopapulihtreatedueas. pr esent
system cally, but high levels of drug netabolite
Compound 1 were observed. [0233] FIG 5 summarizes the
PR8par ThrePeodrugoCoimpeusd LAlye Oesdly Bvadailablél G 4.
Prodrug Conpound 4 is rapidly cleared and, in part,
[0230F Brovdeig CshnpOuridr 41 9a et firchrdl biéavditabibtyalHoy tia st@dy, &R prodrug
dose of 4 ng/ kg, bioavailability was determ ned to be
was dspled inmarigupyahisies (e PEC4POrsalvibien and OGS suspsnsiom) far

oGRS RRE o BRI E e e Bl P28 BB Bappgune 1
compSl@Edaig) ﬂvaﬁﬁirhﬂﬂatétﬂirﬁl"ﬂdnﬁhlﬁere@ @Qﬁmﬁhﬁesve@ﬁdl@ oMo 1 -

exposure in Sprague-Dawl ey rats foll ow ng or al
@,

adminggimation of thareiug Andpr drug, plasmp @opleste obiained apd exigadted. The

| PlasmEEecicﬁ%g%%mnmE%%%*rﬁ@@gfas"%mﬁwg%ggﬁamﬁgiF?%ah&@ﬁ@%ce

liquidi cﬁfﬂnﬁﬁégrﬁlﬂ'l}t/ﬂ%ﬁ&elﬁ H&ss §HeREHEEAr rhéth@fdS PhlRshcokinetic
equal |y as wel | dr ug Corrpound 1. [0235] FIG 7 shows

analysgs mempecsform@é@@edsmrlhe plaboa tencentratinripta. nlhsi pharmacokinetic

peranfiFEefinl et s e Hefence SRR RGeS o TS Afstkiay-sote (Vo)

temuha@ﬁhlf-ﬁ?éﬁﬁg%ﬂ%ﬂil%a%@ﬂé&hﬂy év yi s less than 1 meg/m in
phosphat e "Duffer at data not shown). In

o251] QA FR5hs oEPURUREy b AL BBl Fros o
12. predicted cLogD vaI ues at pH = 7.5. [0236) FIG 8
denonstrates that prodrug Conpound 4 is stable under
[0232??{&&&%&%1@% PRI profiR9 gt shagﬁfé}trv%ﬁ P39drh sggalloﬂlgspr%quc-
ustrates thé conversion of prodrug Conpoun
Dawlely raty. Gonp¥udnhidistrationnCompsunrist wasehiascdvddan PEGRA 00 andy

.Conp und4f|Iedtocovr to dru Conpondli
admmﬁterﬁggbwse dpar%8; BARidsBeRPsRERNCE ObRT e dit was

oGt 8RO
obser{dd elnﬂ di&P1 4R ?&n‘dnﬁ gﬁ%#ﬁ@ém?l@gobtgﬁg@@tﬁ'oﬁ the j u laI vein.
m croso o f ai ned rom a erent source, conve

GiverodralBpimpthe sdnévelncleﬁmmdmg Comvgsind us.eas\mebe(ldsa}tsannmlly, but high

shown) . .
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 I'V 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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15 [0238] FIG 10 illustrates that prodrug Conpound 4
is unstable in rat plasma -- hydrolysis to drug
Compound 1 is observed and the conversion to Conpound 1
is thought to be catalyzed by phosphatase enzynes. The
presence of Phosphatase activity in rat plasma was
confirmed using p-nitrophenyl phosphate -- a known

(4 mg/;ﬁ%gﬁﬁgetﬁ)o}mrh@bgﬁm} ﬁ%ﬁ:/d&%@&eaﬁﬁe;&& dlh@;egttrlﬁ &Sthe

absor ption of prodrug Conmpound rom
prodrugéluinggoand 4 12 @bsonbedlegualiyiay vadhgsadmgl Compabsdd pt i on of
prodrug Conpound 4 is not dependent on fornulation.

[0235]FFICH 7ulo e apiitiRd cBols va B @aleaitedistgl iyi-sivalpreditich® Fsd bodh
fornul ati ons (PEG 400 and car boxynet hyl cel | ul ose

Compuoid) gndeaempeurd 4 dverepound 1Ha 1phophYylbia gad oaly. weaiibi 0]

o BRI B B S st i . e o

shown).hIrE@nwafi Chepohesd ﬁ,dng}ﬂ’ﬁﬁaléaﬁt eQiralt f1p nMe@@e@%]U&h@"\ﬁalues
and povvder in 25 capsules) was determ ned to be

are COWW&)MMWW@M@.@W@ vahestat pg <f.&i ned is: | A nethod
of making a conpound according to forrmula 3, and salts

[0236]t Fi€r. 8afemonetrgtes thangrodrugd)ontipeaat drigstabiepadercheldic &hdmnettral
Y-, NONNNNNO HHHI wthdi-tert-butyl
conditics 8t &6t hyl phosphat e under conditions to nake

conpound 2: 0 0" ZI- 114, ONNNNO HH Q 0=P-Ck
[0237)F 1% 9 illustrates the conversion of prodrug Compound 4 to drug Compound 1 in

microsome preparations. Prodrug Compound 4 failed to convert to drug Compound 1 in
microsomal preparations obtained from Xenotech. In follow-up studies using intestinal and
hepatic microsomes obtained from a different source, conversion of Compound 4 to

Compound 1 was observed (data not shown).

[0238] FIG. 10 illustrates that prodrug Compound 4 is unstable in rat plasma -- hydrolysis to
drug Compound 1 is observed and the conversion to Compound 1 is thought to be catalyzed
by phosphatase enzymes. The presence of Phosphatase activity in rat plasma was confirmed

using p-nitrophenyl phosphate -- a known substrate for phosphatase.

[0239] FIG. 11 illustrates the absorption of prodrug Compound 4 from different yehicles.
Unlike drug Compound 1, absorption of prodrug Compound 4 is not dependent on
formulation. Prodrug Compound 4 is absorbed equally well in solution formulations (PEG-
400 and carboxymethylcellulose (CMC)) and as a powder in hard gelatin capsules.

{0240] Based on the pharmacokinetic data, the oral bioavailability (%F) of prodrug
Compound 4 from all three vehicles tested (PEG-400 solution; CMC Solution; and powder in

capsules) was determined to be approx. 30%.
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(b) exposing 2 to an acid to give conpound 3; and ~
ONOI N N NXN &0 HH O=P-OH OH 3 (c) exposing 3 to
an aqueous base. 87 2. The nethod of claiml, wherein
the said conditions in (a) conprise a base. 3. The

met hod of claim 2, wherein the base is cesium
carbonate. 4. The nethod of claim2, wherein the said
conditions in (a) furthercicQMgi se an organic sol vent.
5. The nmethod of claim4,~Wherein the organi c sol vent

IS . dijet formam de. 6. The nethod of claiml,
Wﬂ\'/\"iilsdélp{ﬁ'l P#e acid in (b) is acetic acid. 7. The nethod

of cl ai erei n the, agueous base jin ( sodi,ym
‘i on Acfaﬁgn%m i"ﬁ/@ng B STEpouE oG Ry PIBNAs 219 Sa?twfeoaflvmp@%lw
the sodiumion containing base is enployed to form a

di sodium salt of conpound 3. 88
(a) reacting compound 1:

WP _
O N N N N N
H H H

1

with di-tert-buty! chloromethyl phosphate under conditions to make compound 2:

-~

PPN _
OO N N N N N
H H

L\ 0
o=$—o
>0 N
2

(b) exposing 2 to an acid to give compound 3; and

-~
T )
O N N N N N O
|\ H H
O:E’_OH
CH

(c) exposing 3 to an aqueous base.
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The method of claim 1, wherein the said conditions in (a) comprise a base.

The method of claim 2, wherein the base is cesium carbonate.

The method of claim 2, wherein the said conditions in (a) further comprise an organic

solvent.

The method of claim 4, wherein the organic solvent is dimethylformamide.

The method of claim [, wherein the acid in (b) is acetic acid.

The method of claim 1, wherein the aqueous base in (c) is a sodium ion containing

base.

The method of claim 7, wherein the sodium ion containing base is employed to form

a disodium salt of compound 3.

88



