| NHI Bl TORS OF BRUTON S TYROSI NE KI NASE CROSS- REFERENCE [ 0001] Thi s
application clains the benefit of U S. Provisional Application No.

61/ 250, 78¥0 2hilm@eve@ct ober 12, 2009; U.S. Applicati on NoPCIA/S2@0/082847fil ed
Cct ober 16, 2009, now U.S. Patent No. 7,718,662; and U. S. Application No.
12/ 581,062, filed Cctober 516, 2009, now U.S. Patent No. 7,741, 330; which
are incorporated herein by reference in their entirety. FIELD OF THE

| NVENTI ON [ 0002] Descri bed herein are kinase inhibitor conpounds, nethods
for synthesizing such inhibitors, and methods for using such inhibitors in

the treatnment of diseases. 10BACKGROUND THE | NVENTI [ 0003] A ki nase,
alternatively known Jy}g%ﬁggﬁt@f PM@}I?:%YRP@%E Wﬁégglf enzyne t hat

transfers phosphate groups frotgbgggggﬁégggggnor nol ecul es, such as ATP,

to specific target nolecul es; ermed phosphoryl ati on.
Protein kijgwaps, Twhi#ppliccitn aﬁhrram@b waaelﬂitfoytm]@rca@ild)rmi Aypmﬁu@m@i fic proteins,
are used t t. signals ntr I es in cells. Up
to 518 di 163/@?@%?7 E‘:l‘i‘ila@é eﬁ}i%/gg |Ad°é’ f"} ‘PP&% fﬁﬁd@éﬁ é?‘ﬁ%t?elr '&nor mous

di versi ty 2804 nbRIeS.iMatcni 96 71@956@%@@ 8. repriadtioh gt 1 V6’ L @N9EIS ObRberdr Uug

desi gn. [0004 Bruton' s tyrosine kinase (Btk), a menber of the Tec family of

non- r eSeptl6r2000+1987 he- RateiNes 7. 7415330; whigh areghearmaredherginby esfaiprssded in al |
henatop0|%&mqmg§5Ls types except T |ynphocytes and natural killer cells.
Btk plays an esséntial role in the B-cell signaling 20pathway |inking cel
surface B-cell receptor (BCR) stinulation to downstreamintracellular
responses. [0005]Btk is a ke I@%Bﬂﬂ%?ﬁﬁ”% ENHON devel opnent, activation

si gnal i ng,jpgag sqie\géﬁbah héljéi‘rlra%gléﬁdse ifaHifor EmdoiRAs, A8R0ds Y §mdRdizinSeltaef f er
and Schmartzberg Cun- | rm 2000, 282-288). In addition, Btk plays a role

ina nunbé‘?hllt}forsoﬁll*fjemeth@qﬁf?‘blﬁ%tsp@l ipbibjtors ingha rergershdeemeys, e.g., Tol |
i ke receptor (TLR) and cytoki ne receptor-nedi ated TNF-. al pha. production

i n macpophages, | gE r eceps QCKAREUND OPRHE BNOPRIiON i n Mast cel | s,
i nhibition of Fas/ APO-1 ap oFtotlc sig nallng in B-lineage %ynph0|d ceIIs

and col | ag®3kt i fukingsecplisiatiwabeknoyegs a@hespBeiransggesse, és gtype ¢ enpymggdptf rj es, et
al ., (2Oo%nsfe]@Hﬁ(ﬁglllat@%rogﬁr%&lghl%ﬁ|en<§§}eﬁ@n%¥ ﬁ%le&?lgs g&%@@A&@Z{@%pe%c

Hor wood, et al he Jour nal perlnenta di ci ne
197: 1603- 196&61 mqlcwal@s, thq mpceS( @@@de pliesphanglption PBiteem blgwalwlmm ot wl

Chem stry 2 3) , ‘Current
8(20): m13ﬁﬂmmﬂ@1nSﬂMNﬂRY>@@(FHEGMNVEN$m@NH5P@@@6?@%@@hmb@d B@meln are

I nhi bi tor %P&Llo§{1aﬁk<9rgﬁgﬁand¥§lga ﬂgna:ﬁhgﬁi% es(ﬂ?tn}l(gttrat‘élvg?ar ol !nlﬁ Qe e' nare

i rreversi bl e 1’ nhibi escr | e |rre ers
i nhi bi t or §009#] Bt IBrutha’t tyk@inmkdnasoiBik)em metmberchfwiet Tec daroyysdigionecaep®r due on Btk.
Furt her d scrlbﬁd herei.n are erever3|ble |nhuphtors of ot r05|ne

i nases, WGV HrRe ot RSy N Pl Eb i hoBiis B R Ytk oy
havi ng a dyisimphdtgter esd Idmeal(ldﬂm lceldi By phay©ys ch&itial @& id de) B-cell signaling
20  pathway linking cell surface B-cell receptor (BCR) stimulation to downstream intracellular
responses.
[0005] Btk is a key regulator of B-cell development, activation, signaling, and survival
(Kurosaki, Curr Op Imm, 2000, 276-281; Schaeffer and Schwartzberg, Curr Op Imm 2000,
282-288). In addition, Btk plays a role in a number of other hematopoetic cell signaling
25  pathways, e.g., Toll like receptor (TLR) and cytokine receptor-mediated TNF-.alpha.
production in macrophages, IgE receptor (FcepsilonRI) signaling in Mast cells, inhibition of
Fas/APO-1 apoptotic signaling in B-lineage lymphoid cells, and collagen-stimulated platelet
aggregation. See, e.g., C. A. Jeffries, et al., (2003), Journal of Biological Chemistry
278:26258-26264; N. J. Horwood, et al., (2003), The Journal of Experimental Medicine



10t hat can forma coval ent bond with the irreversible inhibitor (such
tyrosi ne kinases, are referred herein as "Btk tyrosine kinase cysteine
honol ogs"WoO 2vato46a6nt her descri bed herein are met hods foPCIyusedes9s7Ng such
i nhi bitors, methods for using such inhibitors in the treatnent of diseases
(i ncluding di seases wherein inhibition of Btk provides therapeutic benefit
to a patient having the disease). Further described are pharmaceuti cal
formul ati ons 15that include an inhibitor of Btk. [0007]1n one aspect,

provi ded Ngs.ghd-Ang: GARRAYN A0S J(Fu%aanﬁlofolg)caf'@i’e'nﬁggtj@(@mﬁ%tl Wpgyo. R0 A\
NN ITYz Formula (1); wher ei n i's a bond CO C=NR2,
or C=N- ORXassfley st & (B0 Jominal@tf@llq&ygleqh@hemwtrﬂgl%@bwﬁdéﬁmyn@ﬁeek etal A is ar yl
or hetero i t aryl is optionally substituted with at
| east oneﬂ?ﬁl& %@%ﬁ 01% lalgﬁ 1?él(gependent ly selected fromH, G -C6alkyl,
C2- Coal kenyl, C3- G ocycl oaI kyl, - Cohet er oal k CZ C6het er oal kenyl ,

C4- Ci ohet erocycl oal kenyl a@@MMARY Ot RE A @Nﬂé wher ei n Cl1- Céal kyI ,

C2- Coalskeny C3 Y inh heL& Kk t qigal kenyl ,
C4- G ohet Er ocl/cl gﬁﬁﬁeny}] 5"4& @tor et e%uodcn 6gtlly 4nﬁyﬁg§§&§ pti onal |y
subst i t ut @dsonwbedheadin hl@aIS¢Vet$ﬂfée mrbltons of Btky Fartuerzieicmlg@d drenrranesthla he car bon

atomto Wh%to&{lgfﬁtg{}ﬁ%t f%&%% valen 851{111 \%tlﬁggslgin%?%(s%u%%h I@,{ll Furt ertdgscrlbed

C2- G oheterocyc erocyc ryl,
5wherein ﬁaﬁetﬁrmyutemablb;elmhmmrQﬂmHeem@m lomdsksyvvher@ﬁ t@*nbthetreyromy@l oal kenyl ,

ahor oi n whdh B homG5EPRL AR iR T b STl R bR
attached fioir rnnafoﬁn ) bmgumm dndriwithahd adenersit]lcGhikinn étueli geysidedadakasl aror

C4- Cmrhet ero oal. ke t he |tro en. a . het. cl oal kyl or
i G oo STEESUR S BOE vre me R AR eBeBer bt o R ek IR bo e bon
atons of theméRodoThalehesyed ah khibilofs, Adthbatet @ipcyel fﬁHﬂbK@f@Yﬂthar e

optionally substl tut ed th_ at |east one se ct ed from J,
C(=0)-J, Gcap¥ 18@28%&”@@@% digspsordipren in Al@(mmﬁé? OVJ INCHIG) - J,
(=9)-J, Bema toJa aﬁ@rrt%%g dhe dlsease thﬁerﬁesc@oed#éphalrmacemal foNﬁElatwrQR?’
-N(R2) 2, -SR2 CE) % 3R2, -0C(=0)R2, - 15 NR2C(=0) R2,

- NR2('20) kabldealunhrb’)w@ -C(=NR)N(R2) 2, - C(=N-0R) N(R2) 2" - C(=S) R,
- S(=0) VR2,1gqo9( =0) Vﬁ%ne aéﬂ&tqrﬁgﬁigﬁ?@rem N2 Sap Q)nﬁﬁgf Formul (I)%aw% sEoal kyl,

C3- CchcIoaI kyl, -C2-C6al kene, C2-C6het erocycloa kyl, aryl, or het eroaryl
optionally substfuctwizied with at |east one Rl; vis 1 or 2;

Formula (1);

20  wherein:
Lis abond, CH,, O, NR;, S, CO, C=NR,, or C=N-ORj;
T is a bond, C;-Csalkylene, or C;-Cecycloalkylene;
A is aryl or heteroaryl wherein aryl or heteroaryl is optionally substituted with at least
one Ry;
25 Y and Z are each independently selected from H, C;-Cgalkyl, C,-Cealkenyl, Cs-
Cyocycloalkyl, Ci-Ceheteroalkyl, C,-Ceheteroalkenyl, C4-Cyoheterocycloalkenyl and C,-
Cyoheterocycloalkyl, wherein C;-Cgalkyl, C,-Cgalkenyl, C;-Cigcycloalkyl, Ci-Cgheteroalkyl,



20Ra is H, -S03H, or G -C4alkyl; Ro is NH2, OH OSC3H or NHSOBH; Rl is
selected fromF, d, Br, I, -CN, -N®2, -SR2, -0R3, G -C6alkyl,

Ci - Cehal osibkeyi1/04@b4 Co6hydr oxyal kyl, -0Cl- C6hal oal kyl , CrcTaisetiensmirkyl ,
C3- C6eycl oal kyl, C2- C6heterocycl oal kyl, phenyl, -NR2S(=0)2R2,
-S(=0)2N(R2) 2, -C(=0)CF3, - 25 C(=0) NR2S(=0)2R2, - S(=0)2NR2C(=0)R2,
-N(R2) 2, wherein optionally the two R2 groups of N(R2)2 and the nitrogen
atomto which they are attached forma C2-C6 heterocycl oal kyl ring,

- NR2C(=0) @ &B@'Qf{e %2&% teroRgQgﬁge %g)%eter&%logﬁre opq:l%nagpyN( R2) 2, -

Gs(=0) 2R2, - S( 0)2 -SO3H, and at |'east "one am no
aci d fragﬁ’é?fﬁtltut@lO’Rﬂlatéeaﬂon@&,@@al kyl, G -C6hal oal kyl, Ci- CGhydroxyaI kyl, or

C3- Cooye! oal fifh 7 Bacher fhn BE LNy S i R QRS9 ppyl . n-butyl,

i so-butyl, tert pharmaceutically accep abI e salt,
sol vat e, @hocyeodlloyteti- elohﬁﬂmﬁcf%mEbﬂ4mh%fpﬂ’(0%@®¥P@Tl OBRAG04952377

[0008] For %n%lna@d% cycloaf '&? Cg fhocgpl H[?yldé —?Sflétéruenfoalker ?Oaé)at Lonal |y

sel ected 1o a su PerRarives Q?rl n one
enbodi menthetetdasy] taaidpoivealiyc ubwituredoith dftéeasmnpmnd of Fornmula (1) has the

hegr oups dUEET B SHBYE sttt wik Piiie YD At N o R ha

herein. [ @@dkpd ﬂo@rwhﬂ’aelﬁngacszpce@ﬁeter&yaloﬁmymLmat:1$lﬁtemgclbhlaen$t theatitiseen Of
Formula (11) or e NR3,. S, CO
C=NR2, or a@wfdhag nﬁegera%%&ym 5&&@6@? @alka}yl é@ﬁ&%@éﬁ |S&%J%§Pw;ﬂdene 15A
is ar yﬂo Ofwithel/ Qh@ @k hrbWh &6 Rk Bf AE Y1, -(Qfhe RN QAN br CSCQRétERORIdalkeppREL i t Ut ed
with at least one Ri; Y is C -C6alkylene-002H or C2-C6al kenyl ene-C(=0)H, Z

i s G - CoaloR{reHe s sbierdgyitiat R oRG X optional |y substituted with at | east
one RL; or Yyangidwdaast her-uit odop.-garbonel onheryhi eh-thexrase attached

forma
C(=N-OR3)-J, C(=S)-J, S(=0)y-J, S(=0),0-J;

X is F, Cl, Br, I, -CN, -NO3, -OR3, -N(R»)s, -SRy, -Ci-Cealkyl, -C(=O)R,, -OC(=O)R,, -

15 NRyC(=O)Rz, -NRyC(=O)N(Ry),, -C(=O)N(R2),, -C(=NR2)N(Ry )2, -C(=N-OR2)N(Ry),, -
C(=S)Rs, -S(=O)yR», -OS(=0)yR2, -NRyC(=0)OR;, -NR1S(=0)yR»;

] is -C;-Cealkyl, Cs-Cecycloalkyl, -C,-Csalkene, C,-Csheterocycloalkyl, aryl, or
heteroaryl optionally substituted with at least one Ry;

vis1or2;

20 R, is H, -SO3H, or C;-Caalkyl;

Ry is NH,, OH, OSO;H or NHSOzH;

Ry is selected from F, Cl, Br, I, -CN, -NO,, -SR,, -OR3;, C;-Cealkyl, C;-Cghaloalkyl, C;-
Cehydroxyalkyl, -OC;-Cghaloalkyl, C;-Cgheteroalkyl, C;-Cecycloalkyl, C,-
Cgsheterocycloalkyl, phenyl, -NR,S(=0),R,, -S(=0),N(R;),, -C(=0O)CF3, -

25 C(=0O)NR3S(=0)R;, -S(=0)NR,C(=0)R;, -N(R>),, wherein optionally the two R, groups
of N(R»), and the nitrogen atom to which they are attached form a C,-Cs heterocycloalkyl
ring, -NR,C(=0)R,, -NRyC(=O)N(R3),, -CO;R», -C(=0)R3, -OC(=0)R,, -C(=O)N(R»)», -
OS(=0),R,, -OS(=0),0R;, -S(=0)R,, -S(=0);R,, -SO3H, and at least one amino acid
fragment;

30 Ry is H, C;-Cealkyl, Ci-Cghaloalkyl, C;-Cshydroxyalkyl, or Cs;-Cecycloalkyl;

Rs is H, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, or SOzH; or a

pharmaceutically acceptable salt, solvate, or tautomeric form thereof.



R4 /R5 --- NWXx group; is a single bond or a cis or trans-double bond; p
is 0-6; gqis 0-6; wherein p+qis >1; nis 0-4, RL is selected fromF, O,
Br, 1, -CMD20N@26964SR2, -0R3, Ci -C6al kyl, G -C6hal oal kylPCT@iS2010/052377
5C6hydr oxyal kyl , -0Cl-C6hal oal kyl, G -C6heteroal kyl, C3-Cé6cycl oal kyl, C2-
C6het erocycl oal kyl , phenyl, -NR3S(=0)2R2, -S(=0)2N(R2)2, -C(=0)CF3, -
C(=0) NR3S(=0) 2R2, -S(=0)2NR3C(=0)R2, -N(R2)2, wherein optionally the two R2
groups of N(R2)2 and the nitrogen atomto which they are attached forma
C2-C6 het ‘?6@%&’0' %¥5Rr§r]anﬁ'aﬂgf the %‘B%galmgﬂtg%ubsh't\ﬂ@g%r %ﬁ%ﬂl Q8RR srom & =0) R2,
-0C(=0) R2 -05(=0) 20 é( =0) R2, -S(=0)2R2,
and at Ieamongm@lbafrmﬁﬁleé@ied aherra@wem Rb is NH2, OH OSOBH or NHSOBH;

(F§2 - IngithE?) 0%2: % ne &bO@t&Q@yﬁt g%ﬁ%g&%@%ﬁloﬁ?rmula (qua“ n- propyl ,

i so-pr opyIStruqnurbufwrmulas(bAbutyI tert- butyI or SBH, 15R4 and R5 are each

i ndependently selected fromH, F, d, -CN, -N@2, -SR2, -0Rs3,

C - Ceal kyl, G -C6hal oal kyl, Cl-C6hydro yl, -0Cl- C6hal oal kyl

Cl- Cehet er oal kyl, C3- Cé6cycl oal kyl , RE2- etgrocycl oal kyl, phenyl, -0SO3H,
-NR2S(=0) 2R2, -S(-0)2N(R2)2, - =0RG - C(=0) NR2S( =0) 2R2,

- S(=0) 2NR2C(=0) R2, - N(R2) 2, -NRZd 0)RR,N-0O2R2, - C(-0)R2, -0C(-0)R2,
-C(-0)N(R2) 2, -0S(-0)2R2, -0S(-0p , NS(-0)R2, -S(-0)2R2, 20and at | east
one am no acid fragnent; or optionally enis a single bond then R4 and RS
together with the carbon atons to whith\they are attached form an epoxi de;
wherei i whenis a single bond then R4 andd R5 are not bot h hydrogen; Wis
selected from-C(=0)-, -C(=0)R2-, F&m@)ORR-, -C(=NR2)-, -C(=N-OR3)-, -

|(S_ s)el ect i@"ﬁi om‘ﬁ-rfy25x %%‘é‘hl\égfltheg ‘%@ﬁ%?WB%‘{%‘We Ihs"“(‘fg‘ﬂ?/‘gRgQ ?SCéRz 2

G - Cohet erco@bk th,edﬁ&eﬁchcl oal kyl, C2- CGhet er ocycl oal kyl , phenyl,
- S( 0)2N(@ C(=0) CF3, -0Q2R2, Cé 0) N R2)2 -0S( - 0)2R2
- 0S( - 0) 2080111 S( Imlmhera@ecm 2 pghnoypd aVb‘FEatP?rﬂ%H‘tr"r Olr%}‘ulé@cl,)ept able salt,

taut omer, or sol vate thereof 30[0012]I ne enbodi nent is a conpound

sel ected from L
A
N
m ’
NT N
T
v
10 z
Formula (I);

wherein:
L is abond, CH,, O, NRj, S, CO, C=NR,, or C=N-ORj;
T is a bond, C;-Csalkylene, or C;-Cecycloalkylene;
15 A is aryl or heteroaryl wherein aryl or heteroaryl is optionally substituted with at least
one Ry;
Y is C1-Csalkylene-CO2H or C,-Csalkenylene-C(=0)H;
Z is C-Cgalkylene-NR,C(=0)C,-Cgalkyl optionally substituted with at least one R;; or

Y and Z together with the carbon atom to which they are attached form a

_§ N
N N
20 (R)nVq ora (Rptq group;

~is a single bond or a cis or trans-double bond;

4



OH H2N N--YN ----- ; or a pharmaceutically acceptable salt, solvate,
or tautoneric formthereof [0013]1n a further enbodinent is a conpound of
Forrmul a (WOI2M1/@696¢1 | 1 B) having the structure: Fornul a @CriuARoBosI30T
(1r1rB) wherein Ro, T, Y, and Z are as described above and R4 is H or OH
and R5 is a glycone. [0014]In one enbodi nent, the glycone is a
nonosacchari de. In another enbodinent, the glycone is a disaccharide. In a
further enbodi ment, the glycone is an oligosaccharide. In yet another
embodi ment, 1he g chone is glucose. In a further S5enbodinent, the glycone
IS fructose I'n another enbodi nent, the glycone is mannose. In yet a
further enmbotlisRenwherchertgliyebne is gl ucuronic acid. In one enbodinment, the
glycone is gtfached to the oxygen atom of the conmpound of Formula (1I11A) or

(1r1rrB) via an u ‘gl ycosidic bond. In another enbodi nent, the glycone is
attached toIﬁheﬁmxygéhmafﬂﬁlbfltﬁé'dﬁhpdﬂhd(ﬂh,GoCaﬂh@(thhﬂ@ﬂbm,leIB)

' another BBEaR oOPfdugh o AR RGBT another e
iggodlnFnKk?amaqmmnmgUFMﬁ?f N@fﬁ%@ﬁRLL$¢{n¢@RﬁiLC&ﬁ»CEﬁV|ngﬁthe structure:
or mul a . . reln: I S ene or

O choyer STRINERED R OhARA IR s onbiloif e i b 2P Ry 6
G - Coal kylof NO2» Chdltikatiydgen @m Givatohcth@edrk ytkach&d fofh b €L-€1; diéthﬂoyﬂfqloalkyl

Co- Conet e 02l KA o - Shaeb SR Y08, Kookl 278 i G BRoctoal 1
C2- Cohet erosp-dgRy,- os@éf))z@mh@(aeomystﬂa)hlkzemd at ddact dad afminheldaragmyst oal kyl are
optional ly sgﬂg%ﬁiﬂgﬁqog%;{03§Hsggft one R1; or
Ry is H, C;-Cealkyl, Ci-Cshaloalkyl, C;-Cshydroxyalkyl, C;-Cedihydroxyalkyl, or Cs-
Cecycloalkyl;
R3 is H, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl or SO;H;
15 R4 and Rs are each independently selected from H, F, Cl, Br, I, -CN, -NO,, -SR», -OR3,
C1-Cealkyl, C;-Cghaloalkyl, C;-Cshydroxyalkyl, -OC;-Cshaloalkyl, C;-Cgheteroalkyl, Cs-
Cecycloalkyl, C,-Cgheterocycloalkyl, phenyl, -OSO3;H, -NR,S(=0)2R;, -S(=0),N(R»)2, -
C(=0)CF3, -C(=O)NR,S(=0)2R;, -S(=0),NR,C(=0)R;, -N(R»)2, -NR,C(=0)R;, -CO2R», -
C(=O0)Ry, -OC(=0)R3, -C(=O0)N(R3),, -OS(=0)2R;, -OS(=0),0R;, -S(=O)Ry, -S(=0):R»,
20 and at least one amino acid fragment; or optionally when ~#* is a single bond then R4 and
Rs together with the carbon atoms to which they are attached form an epoxide; wherein
when < is a single bond then R4 and Rs are not both hydrogen;
W is selected from -C(=0)-, -C(=0)R;-, -C(=0)OR;-, -C(=NR;)-, -C(=N-ORj)-, -

(C=S)-, -S(=0)y~;
/kjk\
—%Ny, N
25 Xis  (Ria™q  wherein J is O, NRs or C(R»),.

Re is selected from H, C;-Cealkyl, C;-Cghaloalkyl, C;-Cshydroxyalkyl, C;-Csheteroalkyl,
Cs-Cecycloalkyl, C,-Cgheterocycloalkyl, phenyl, -S(=0)N(R3),, -C(=0)CF3, -COsR,, -
C(=0O)Ry, -C(=O0)N(R2),, -OS(=0):R,, -OS(=0),0R;, -S(=0)R», -S(=0):R»; or a
pharmaceutically acceptable salt, tautomer, or solvate thereof.

30 [0012] In one embodiment is a compound selected from:



Y and Z together with the carbon atomto which they are attached forma C3-
Ci ocycl oal kyl, C2-Ci oheterocycl oal kyl, C4-Ci oheterocycl oal kenyl, aryl, or
het er oar yWo 20hiesed6m C3- Ci ocycl oal kyl , C2- Ci ohet er ocycl o&CiryiS2010/052377

C4- G oheterocycl oal kenyl, aryl, or heteroaryl, are optionally substituted
with at | east one X; 5wherein when Y and Z together with the carbon atomto
whi ch they are attached forma nitrogen atom contai ni ng

C2- Cmhet er ocycl oal kyl or C4-Cnhet erocycl oal kenyl, the nitrogen atom of the

C2- Crhet er ocy or C4- Cnmhet erocycl o. kenyl is optionally substituted
f the C2- er
ptlonaII}q stl

with Wand t car
2-0) 0- J, C(OHO)NRZJ
, kS)-J, S(=0-J, "8%0)
2 -SSR, -Ci- C6a|ky|
2

C4- Crhet er Qg oal
is selected frcmmJ -
- O(=NR2) NR2-J, o =NORR) 3,

I, -ON, -NO2, -O0R3, -N+#2)

NR2C( =0) R, S~ )2, -C(=0) N(R2)

-C(=N-OR2) N = ) N - S(=0) vR2, 55(

- NR2S(=0) HR2; I kyI C3- Gecycl oal ,

C2- Cohet er ocy®l oal eyl / ryI, het eroaryl optu,e y subStituted with at

| east one Ri; vis 1 Qpr/NZ Rb ~eOMNH2, OH, OSG3H MNHSGBHNRL i s sel ected
fromF, d, Br I, - CN, -SR2, -0R3, CI Coal kyl , Ci - C6bal oal kyl, C1-
2006hydr oxy C1- cahafbal kyl | O - % m WV c3-caeycl oal kyl, Co-
C6heterocyc| henyl, -NR2S(=0) 2 S( Q)RNNR2Y 2,N - C(=0) CF3, -

C(=0) NR2S(1=0) % = C( =0) R2, W(Rz)z whereiM Lonally the two R2
groups of N( R2)2 Yen at om to whi cteNghe arekg\tached forma
C2-C6 heterocycl oaI Ky

| |ng, R2C(=0) R2, -NR2C( DA R2) 2, 0C2R2,
-Q(=0)R2, -0C(=0)

0)N(R2)2 - 25086=MW.2 -OS( =0) 20Rg, - S(=0) Rz,

-S(=0) 2R2, - H, | east one am n0|d gnment R2 is H,

G - Ceal kyl N oalNky i - C6hydra yl, R - cloal kyl; R3 is H,
net hyl , I'hyl n-prop N opyl, n- butyI i g0t y ert-butyl, or

SO3H,; R4 i s H<r 9 ; or‘g phar maceut i caI RY aceept a% salt, sol vat e,

or tautoneric foc;mtht-}lfeof 30[ 0016] I n a der é\"rb’odl e S a corrpound of

Formula (1V) he struct ufte: I@/ ; in °F is a bond,

G - Coal kyl e or yel o | kyl ene;

ndependently

sel ected ffmH, G -CgalX - CBal kenyl - O
G - Cehet er oal kyl , '@)~CBhet ero | kenyl , C4- Cnhet'é?Pl cy IoaI k ny and C2-
Ci ohet erocycl oaI kyI rein G- Coeal kyI C2- Coal kefy! | ycl oal kyl ,

Ci - Cohet er oa < Cehet er oal kenyl , C4- Gi ohet er ocycl oal keﬁ'g'/l and

C2- G ohetero Io I ar tionaIIy substituted with at | east one Rl; or
10Y and Z tog€ther W tfh the carbon atomto which they are attached form a
C3- G ocycl oal kyl , ngi27S{ohet e ocycl oal kyl , C4-Ci ohet erocycl oal kenyl , aryl,
or heteroaryl, wherei - G ocyel oal kyl , C2- Gi ohet er ocycl oal kyl ,

C4- G oheterocycl oal kenyl , aryl, or heteroaryl, are optionally substi tuted
with at least one X; wh&fein when Y and Z together with the carbon atomto

whi ch they are attached form a



15ni trogen atom cont ai ni ng C2- Cnhet er ocycl oal kyl or

C4- Cnhet erocycl oal kenyl, the nitrogen atom of the C2-Crheterocycl oal kyl or
C4- Cmhet ewoaytlaedskenyl is optionally substituted w th Wand2elessar bon
atons of the C2-Crheterocycl oal kyl or C4-Crhet erocycl oal kenyl are

optionally substituted with at | east one X Wis selected fromJ,
C(=0)-J, C(=0)0-J, C(=0)NR2-J, C(=NR2)-J, -C(=NR2)NR2-J, 20C(=N-OR3)-J,
C(=S)-J, S(=0-J, S(=0)vO0-J; Xis F, d, Br, I, -CN, -NO2, -0R3,
-N(R2) 2, -SR2, -C| Céal kyl _gC( =0) R2, ) NR2C( =0) R5,

- NR2C( =0) N( 0) N( )2, -C(=N - C(=MO0R2) N(R2)2" - (=9 R2,
-S(=0) VR2,  ~BS(=0)MHA M N2 =0) OR2, O

-G - Ceal kyt® C3- Csc MK C2-.Coal kene, & (Q,ycloal kyI aryl, or
25het eroaryl opt i off y ubst ted with at i S, onerg\; vis 1lor 2

Ro i's NH2, AHo0BBH B/ NHSCBH, hal ogen, - CN, "N, -srR2\ optionally
substitut- )2 or NPRZEARFNs selected from , Br, 1,

-CN, -N2, YSR, | -.06al kyl , C6 Lky! [ on 5C ? alhkyl

- 0C1- Cohal oal ky!l w,NGC het efoal kyl , C3-C6cycl (%

Cohet er ocycl oal kyl , ), pjrenyl %RZS( =0) 2R2, H: 2N(R12E'0 C( =0) CF3, -

C(=0) NR2( 0)2R2 - S(=0) 2NR2 0)R2, -N(R2)2n er gh giionally the two R2
groups of & and t he nltrog n ;‘omto whi ch theyocare attached form a
C2-C6 hete ,HZ-N =0) R2 C(=0) R2, -NR2C(=0) N(R2) 2,

y | N
_CRR2, -C(= )RR, 2 10°C) 01@) os( 01 OR S( O1R S(R
SOlland at Iéa (one )212,)2_ _2,)2_ 3

cid fragnent; R2 is H,
G -Ceal kyl, G - CGh&L@ﬂI kyl, G - Cehydr oxyal kyI cloalkyl; R3 is H,
met hyl, et bk, © opyl, iso-propyl, n- but I, rt- butyl, or
SBH, R6 i g gel d fromy, F, d, ,

N2, * - SR2, oH ORS,

G - Coal kyl, "Ci - Céhal pakky] 5 Cl-, 15 dr C1- Cshal oal kyl ,

G - Cehet er oal kyl H, cycl 7l kyl , C2- Cshet y &yl , phenyl,
-NR2S(=0) 2R2, -S(=0 HR2) 2,\ - C(=0) CF3, R2 S( 0)2R2,

-S(=0) 2NR2C(=0) R2, -N{R2) 2, wherein optional Nywvthe two\R2 groups of N(R2)2
and the nitrogen atomto which they are attached formé -C6

het er ocycl oal kyl ring, -NR2C(=0)R2, -NR2C(=0)N(R2) 2, )\ oH- C(=0) R2,
-0C(=0)R2, -C(=0)N(R2)2, - 20 O5(=0)2R2, -03( O)ZORZQ (=8) R2, -S(=0)2R2,
-S03H, and at | east Ope cath R6 cannot all be

NNOo aC| d fragrrent S
H R7 is an ammf pgol ec R8 is optally stituted
Ci - C6al kyl, an optionally su /st % CzrCoal kenyl AY

substituted C2-C6al kynyl ,He/ Al opti ®nal ly substitubgd/ €3- Cocyql oal kyl ; or
a 25pharmaceutically accepta;l:l,él salt, Ssolvate, or netahoiNte thdseof

[0017] In sgne M&@umngau@ﬁs@bl@gmg&l&ﬂe RhanvReay fdrahdr¥ofaccept abl e sal ts of
conmpounds of lIjzorrml a (I

(rr) Illﬁ% IIB) (IIHyg (r1o, or
(1V) or of¥H3] pyr azla|aéwhqrﬁv15?41@e@mw @%éqf (IHB) Byvigy  of
exanpl e only, akeys@hts of an am no group fornmed mnth i norgani c aci ds such
as hydrochloric acid, hydrobrom c acid, 30 phosphoric acid, sulfuric acid
and perchloric acid or w tRe~&kgani ¢ aci ds suchs acetic acid, oxalic acid,
mal eic acid, tartaric acid, ci aci d, succi acid or mal onic acid.
Further salts include thosedi M ch the cqufif exiqn is an anion, such as
adi pate, alginate, ascorbate, aspartate, behzenesulfonate, benzoate,
bi sul fate, borate, butyrate, cappRoratg, canphor fonate, citrate,
cycl opent anepr opi onat e, di gl uca , dodecyl sul f /et hanesul f onat e,
formate, fumarate, glucohepﬁhnat- gl ycer oph&sphate, gl uconate,
hem sul f at e, heptanoate, hgxapeqte, hydr0|qq \2- hydr oxy- et hanesul f onat e,
| act obi onate, 5l actate, |alratle, Nl auryl sul ¢, Nal ate, nal eate, nual onate,
met hanesul f onate, 2- naphthalen@sulfonate nWCOthate, nitrate, ol eate,
oxal ate, palmtate, panoate, pe finate, persulf _% 3- phenyl pr opi onat e,
phosphate, picrate, pivalate, pr?plonate steayatf succi nate, sulfate,
tartrate, t hi ocyanate, p-tol uenesul fonate, undecahoate, and val erate.
Further salts include thoseFdrmulileh; t he bwunkéHi®n is a cation, such as
sodium lithium potassium 10 cal cium mnmagnesi um ammoni um and quaternary
anmoni um (substituted with at | east one organic noiety) cations. Al so
descri bed herein are salts of a conpound of Fornula (1), (1A, (1),
(rerA, (1), (111, (11ipy, or (1V) or other pyrazol opyrimdine
conmpounds descri bed herein having at | east one sulfate group forned wth a
counterion, such as by way of exanple only, sodium I|ithium potassium
cal cium magnesi um anmoni um and




15 quaternary ammoni um cations. [0018]1n anot her enbodi nent are

phar maceutical ly acceptabl e esters of conpounds of Formula (1), (1A, (I1),
(I'11TA), (WolB)/046d6k] C), (111D), or (IV) (I111TA), (I11B), pCrius@)ip/os37{!11D),
or other pyrazol opyri m di ne conpounds descri bed herein, including those in
which the ester group is selected froma formate, acetate, propionate,
butyrate, acrylate and ethyl succinate. 20[0019]1n another enbodi nent are
pharmaceutical |y acceptable carbamates of conpounds of Formula (1), (1A,
(), (1l I\V‘h)erem(lu ITB% anld!Z drChs de@ériﬂe@)ﬂbov@ and mv)s H)Sr (9111%'51 RBYMQ%&QW' m di ne
conpounds described herein. In another enbodi nent are pharmaceutically
accept abl d00N4hcy| dlemvamb%@elﬁfth@glm@nﬁ%m@noswmeaIl( pothe¢ | A) , (11),
(111A), (111B), : : M LLopyLi

conpounds descrlgkg&gﬁthéé%é&%l %ﬁ%hﬁ%dgfn%jﬂﬁﬁrgé&%égga?%%gghefﬂ?acetyl
and N-et hoxycamboirg;obacglnamdpsln }[eﬂﬁmtlier vmbodﬁruertthhcr glase at glagose. pinevinded

Phar mageut] Cal o RIRASL b0 eo il AR L0Ckd s IREUARGKIICAI Y I Fect T ve
amount “of at Iea§% one of =an S escri’b erein, or a
pharnaceutlcalhmmameembahiﬁﬂhakhﬁmﬁhamnﬂm@%mbmmbgywmmneptﬂbﬂmmkautoner,
phar maceuti cal | C bl e prodru harnac i acc abl e
solvate. In ce?‘%gﬁaﬂﬁm ﬁ% (ﬁ’ﬁﬁstaéta egg%glgloﬂ%ﬁg %tj\:}ﬁl %“H%?Cg&ln further

i ncl ude a phar paeR (I0A) dn’y(Hﬂ oRlaall-8lydbdidieBénd. %@ﬁdﬂieeeﬁlb@diﬁélﬁrthbl nder. WO
2011/ 046964PCT/ US2010/ 052377 [ 0021] Phar maceutical conpositions fornul ated
for adni ni st r aglvesenyatigphedin thsoxy snatanpek e earepotadplst coRie AlTH Mg P ect i ve
concenyyr ati ons. @, POGeRMidRAE A orklFn6ARALA gglﬁs&wggsﬁaﬂﬁéemnoﬁer
pharmaceutical |y effective derivatives thereo that deliver amounts
effective for thbodimesttheglycongrses@enpesn, or anelioration of one or nore
synpt ons i sea Iy t t I
othermﬁse?@yggctedsﬁém?@%ggﬁgg'epﬁggg&ggbpsg?é?kgﬁiQ@éﬁ%gg J%%ggﬁﬁé ki nase
activity is inphicamt:ed, are provided. The effective anmounts and
concentrations are effegtive for aneliorating any of the synptons of any of

t he di seases, disorders$ Hcondltlons di scl gsed hergin. [0022]In one
aspect, prOV|ded herng 5 et hods for tr PHg a pat+ent by 10
admi ni stering a conpodt yded _herei nwo i ments, provided
herein is a nmethod of e acti viltyrQdqYyro ki nase(s), such

as Btk, or of treating a di seBse -/sorder af comndition/ which benefit

frominhibition of tyrosine kinase(s), such as Btk, in patient, which

i ncludes adm nistering to the patieft a gherapeuthgll fective amount of

at | east one of any of the conpou descri bed herei’n, Jor pharmaceutically

acceptabl e salt, 15pharnaceuti8al | cceptable t N pharmaceutically

accept abl e prodrug or phar L aIIy accept abl okyate. [0023] I n

anot her aspect, provided hepgin srthe use of a coﬁbouﬁg di scl osed herein

for inhibiting Bruton's tyrosrné K nase (Btk) activity{or for the treatnent

of a disease, disorder, or conditign, which benefit frominhibition of

Bruton's tyrosine kinase (Btk) activity. 20[0024]1n sone enbodi ments,

conmpounds provi ded herein are adnifistered to a human. In sonme enbodi ments,

conpounds provi ded herein aoendsdllCy; adnifrmtle(i@d); | n ot her embodi nents,

t he pharmaceutical fornulation that is fornulated for a route of

admi ni strat*6H"i s selected fromoral adninistration, parenteral

adnlnlStratVDmalbU@Qﬁk}@mykmi%fCﬁCg@mpﬂﬁﬂ&ﬁ} adm ni stration, topica

adm ni stratiogn, or rectal adnlﬂlstratlon 25 %@$§§$ | n ot her enbodi nent s,
Fob ity

conpounds p r bt arerrasienterspdenthy selecfedranh - drrelbenyk Giedi canent for

t he i nhi bid,ico8l0akylt G- @&k@ﬁmﬂ@ﬂ@§$kﬁ§&bﬂk&&lCLML&@@?mQH&ﬁRm?Hﬂ@QL”EntS
conmpounds provided herein are used for th orrmul ati on of medi canent for

the i mii bitehsisrasyeleliitlonhesein (r-Gsaliod. Gor %@Q@nxl§k§lo%y@lqal}<iy{ - C[émﬁezeqwlu cles
of ”HnUfaQBM%&ﬁ&Bﬂk&§l@Qcﬁﬁﬁ&ﬂﬂ&a&ﬂﬂﬁ&?&MQLJL HREROALY 10k GRBMIROSI tion or
pharmaceutical ly acceptabl e derivativé thereof provided herein, which is

ef f ect i ve SPsHtudqHYIBY 4t logg MRBAEt i vity of tyrosine kinase(s), such as Btk,
wi thin the packaging material, and a |abel that indicates that the conpound
or conposition, or pharnaceutically acceptabl e salt, pharnmaceutically
accept abl e tautoner, pharnmaceutically acceptable prodrug, or
pharmaceutically acceptabl e solvate thereof, is used for inhibiting the
activity of tyrosine kinase(s), such as Btk, are provided. [0027]In a
further aspect, provided herein is a nmethod for treating an autoi mmune

5di sease by administering to a subject in need thereof a conposition
containing a



t herapeutically effective anount of at |east one conmpound having the
structure of Formula (1), (1A, (1), (I1IA, (I11B), (111Q¢, (111D, or
(1'V) or ovbertippsswaol opyri m di ne conmpounds descri bed hereiras2010/0623e7

enbodi nent, the autoi mune disease is arthritis. In another enbodi nent, the
aut oi nmune di sease is lupus. In sone enbodi nents, the autoi mune 10di sease
is inflammatory bowel disease (including Crohn's disease and ul cerative
coIitis) rheumatoid arthritis, psoriatic arthritis, osteoarthritis,

Still's di seaggy zh%\%@hkﬁh%%l%bﬁ At§mt!> WRILE the g?e%&&%d fiMAstheni a gravis,
Hashinoto's thyroiditis roiditis, aves' disease §ogren's

syndr one, Cmﬂvdpﬁké Gl shaseypeycloaliyl, ﬂaﬁmmgaWﬁEﬂgﬁhmvbwwlOa@ﬁméwd]ssenlnated

encephal ony¢ | en ngr one,

ankyl osi ng k%%o%g égtF%?pC§ }§§ﬁ§§dﬁﬁgaggbéﬁﬁﬁ?ﬁ%@§%%y ronb apl astic
anem a, amtmnmnmneaMmpmﬂmeﬁnuU@bwmguldme@ﬁ§@ Goodpast ure's syndrone,
|d|opath|c t [ onbo pen optic_ne r|t scl er rimary
biliar y cir r\}yloeglzlrsl w%é-le?tagd k(%ogeﬂl w1tﬁlthe c%rtb | atgs 1o é)vhéciltt}é are at%ccilfedrpifm P
arteritis mtmemtamtmnﬁﬁﬂMfgeCzﬁélﬂhﬁtquycloalﬂm]rnr@4 GM@emyéISallgemab ttﬂeomatgaﬁl S,

fysaut ool SBBEaC BT Poe &S] ptarcetaTapeRgRe bt FOP RBlF oHpBLSHT

SCIeroderw&m\UMn&ﬂkwadymMﬁmsbﬂ@ﬁﬁl{h&ﬁmﬂﬂyﬂ@ﬂbdaSOBCbhdﬂbQMkdﬁﬂthKEIn is a
met hod for treati mune_condi tion or di sease by administering to

a subj ect PHOHEEH qgﬁﬁwggﬁgél 8ﬁﬁ8%¥t|on contai ning a therapeutically

ef fectipve anwugtel®icdatont p@éopn@(ﬁo)m@mdomw NQENR,) St foetiry)RROf, For mul a
(1), (1A, (”(%R SHA @gm IIIC) (111D, or 8IV) or other
pyrazolop§¥ M 5 ﬁ%@ dg)iéﬂé &-bed herein. I'n sone embodiments, the

het er oi mmunex ¢ondiit 0N oK, Misease, N(Rgg agt,, V@lt@gAﬁth@(uome@@@aO)Rz,
transpl ant at i on, trans USI on, anap %l axl S

hyper sensNR2G(FPR>aNReP GOINGhj tHTP N,(lth)zasC(TNRZéNg{b &TNTQRZ%N(R@}Z at opi ¢

dermati ti gy—§) ?ZQ_kﬂ QH%L@?RQaﬁﬁggtoxmgpwﬁﬂgﬁgéyﬁeln is a nethod for
treating an I'n t or i sease dg adm ni'stering to a subject in need
3

t her eof a conpdsitdabul, @éﬁ@icmaﬂqgl Ocatlders, &péubdtaadyicloaliyt eod.iove anmount of
t | t i f F | | | A I
G (APRasRTBR RS Ng) bR BHEIERRS: O o 2 6l byt m i e

conmpounds deebﬂkméd herein. In sone enbodi nents, the inflammatory di sease
is asthma, r se (|nclud|ng Crohn' s di sease and
ul cerative cd1 i$); ﬁé%%@ d|0|€§é%€blepharltls bronchiolitis, bronchitis,

bursitis, cekvisedlddtesl franBb) @nBi, Li-EN, a¥0], 8RpSIORs] 6,-Ceatityl, t@ls£26hai0a1]cyln@1t-| vitis,
cystitjs, cryoadeni tis, .dermatiti der 0si t ncephalitis,
endocaldi { @fdréwglg%féﬁ'?@?l%%@eh'pgﬂéeter rrg cr%ﬂ’ctl? lkﬂ’ecgl condylitis,

epi di dym tG¢sterb@sialkyi, phenkyl, BNRS(FOBR,, WSODZN(R@Z, -Gga@sCFpenteritis,

myeni ti s o oRaV G 1R ePRRER b, pR eisshernat BF et By &0sst of 1 s

otitis, p@m(legzt anti lﬂsa niPdde@bichi ©,wh@rth&adrélhftdcBed LA a 1001, htSrocylaugmgi ti s,
pleurltls phl e pneunoni ti s, pneunonia, proctitis, Erostatltls

pyelonephFWﬁa%Hh9%ﬁﬂp%|§Rﬂ§apﬂﬂﬁﬁﬁt(ghRélﬁﬁépg% chfgﬁﬁt? TANBAmovi ti s,

tendonist i $EONRL, LOSHOS,0RY LD Ry, ¥RAHR L LSO HY ARCH Idaltl e afnodabidVi T s.
10[0030]In yetﬂanotﬁgfﬁaspec§ %%ov?ggg herein is aanetﬁgdl?or treating a

cancer by #8WPHi stering to a subject in need thereof a conposition
containing agt I v npe conpound
havi ng t he ?%rlggg %??"%#ﬁﬁ%r%ﬁﬁ‘ e @?@HM?& Or@ﬁdl glgll IB), (1110,
(111D, oﬁh@ﬂﬂom@hﬂoﬂhﬁrnp@pﬂzﬁbﬁﬁyylnﬂmb%eﬂt@ﬁﬁoﬁﬁdwbﬁéﬁ Pilbed herein. In
one enbodi r

it use | rent g pC bRl PicEpini L L hEw KR APERRIal L oy
| ymphoira, [@MﬁbnldnhﬁnﬁhoaﬁmﬁumhewwawmawnaxdébhmpaGN?MPMQﬁytMuwhemkenla

| ynphopl asmacyti ¢ | ynphona/ Wal denst r om nmacr ogl obul i nem a, spl eni c nmarginal
zone | ynmphoma, plasma cell nyel oma, plasnacytoma, extranodal marginal zone
B cell |ynphoma, nodal marginal zone B cell |ynphoma, mantle cell |ynphong,
medi astinal (thymc) large B cell |ynphoma, 20intravascul ar |arge B cel

| ynphoma, primary effusion | ynphoma, Burkitt's |ynphoma/l eukem a, or

| ynphomat oi d granul onatosis. In sonme embodi nents, where the subject is
suffering froma cancer, an anti-cancer agent is admnistered to the
subject in addition to one of the above-nentioned conpounds. In one

enbodi nent, the anti-cancer agent is an inhibitor of mtogen-activated
protein kinase signaling, e.g., U0126, PD98059, 25 PD184352, PD0325901,
ARRY- 142886, SB239063, SP600125, BAY 43-9006, wortmannin, or LY294002.

[ 0031] I n anot her aspect, prOV|ded hereln is a nethod for treatlng a

o, . o o Y o



peripheral arterial occlusive disorder, pulnmonary enbolism or deep venous
t hronbosis. [0032] I n another aspect, provided herein is a nethod for

treati ng wOrraB@6Istosi s by admi nistering to a subject i rCmasdomwhe23edf a
conposition containing a therapeutically 5effective anount of at |east one
conmpound having the structure of Formula (1), (1A, (I1), (I11A, (I11B)
(rrre, (1r1py, or (1V) or other pyrazol opyrim di ne conpounds descri bed
herein. [0033]1In yet another aspect, provided herein is a nmethod for
treating a osteoporosis or bone resorptiongdi sorders by admnistering to a
subj ect in need thereof a conposition R taining a therapeutically
effecti ve anobunt of at |east one conpoun Rmg the structure of Fornula
(ry, (rA, (1), (A, ey, (Hragn ID), or (IV) or other
pyrazol opyri m di ne conpounds descri hgreiRe [0034]In further

enbodi nents, the conpound irreversi inhibits the Bruton's tyrosine

ki nase. 15[ 0035] Al so descri bed h@reijrare kinase inhibitors that
selectively bind to a protein e kinase selected fromBtk, a Btk
honol og, and a Btk kinase cystédl ngl héhol og, in which the kinase inhibitor
reversibly and non-selectively bNnd${to a nultiplicity of protein tyrosine
ki nases. I n one enbodi nent the plas half life of the kinase inhibitor is
| ess than about 4 hours. In anothér ‘enbodi nent the plasma half life of the
ki nase inhibitor is |less than 20about 3 hours. [0036]In a further

enbodi nent are ki nase inhibitors thamukdl€rtively bind to at |east one of
Bt k, Jak3,W§+$lﬁ¥ Bmx, Tec, and Itk. In another enbodi ment are ki nase
inhibitorslﬁ at selectively bind to Btk. In another enbodi nent are ki nase
i nhi bi tors thatat®ed,datCukklnadCi-Ceogvlealkylodey bi nd to Jak3. | n anot her
enbodi ent e kinase .inhihitors that, sel ective ' St ec. I n another
enbodi ment af &4 Aage MHndhdBPEs % 28 BEC VR SRR E: i n' anot her
enbodi mentC,@ydodkylaSeCihnteidalkyhICs-Gshadrodiedngt (0, \rihytehicpdodlicenBt dadahd Tec. | n

anot her e di ment. ar i nase, i nhj hitors that selective {nd t l k. In
vt At ur CHOFCBRBIE R IR CCROE G eter S HaE Vbt gertli

non- sel ectd,\&hdterbilRehyl, @, fRdletdcpélbglkdny] fld ST HetMddyyloflk@tagd dptisha1BSe
inhibitors. 30[0037] Al so described herein are inhibitors that are

i dent i fi edURiERY valiH 198 MeBs OTassays and systens. In some enbodi ments, the

i nhi bipor i sy an$2h@ethbM@ith MBchbbPitomithGhiH KRG arsSRhaRlifrhiycfor a particul ar
Bt k ki nase cysteine honol og over other Btk kinase cysteine honol ogs.

h

[ 0038] Fur thévcladbdr Cpeuhtiepaiclyabiy b Cotamastosytlosanyk swher bieretizl conpri si ng
the ki nasgnepif 8l-EQER1RIyRRY-KiHRRRR B! ¢ OF GATOIUREIBEEWIAUS! Y i sted.
I n one enbodi ment the 5Spharmaceuti cal formul ation includes a phar maceut i cal
accept abl dctesoeiypiahertiopglysobititierhwith stderssonephiar maceuti cal fornul ati ons
provi ded hergjn.: LA I i t he
Cel et ve ki Tean e i ISENEENR R TR0 O IR RO A, |
ot her l&nbodiagematsm-doh@ingeg et iolhateridynalsyl axlfisiiithetesocpeloalkaned theerteégan ar e used
for the f { @N~0 i I nhi it i ne ki nase
acti vi ty. O S CEe b A ERBAI R Mool Ao R R, o1 S
provi ded hethéVnndthe cabedatbms of the Ch-OYidmriemicy dorliofl oaCiré dhagemerrtoafkonyltale
inhibitio% gfaE khﬁ15% a%%%Yk;%,niggluding a tyrosine kinase activity,
i ncl udi ng BU Y y§%€|3|ﬂyf ihet al%g’a Bt k honol og activity, including a Btk
ki nase cyst eWriesdiwmdlfag BC(F+O)-1, C.(=Q @R (=0 ek, o =N ke-JaiGsr¥RENRL-ONed
aspects are f r.e iments_ i jch 15adm nistration is enteral,
parent@ral,_%%ﬁ%gﬁﬁx_gggqﬁggk'i%}@éﬁﬁthe ef fective anount of the conpound
i's system caXliyF, @B, SCRS W, ©R:NN(RBATBR;, -C0)salkhE -€H09RS, LO€-mRrynt of the
conmpound is adnministered orally to the manmal ; (]Q the effectjve anount of
the conpodHgC=ORs, NREEOIN R, -CEOINR ). - CNR)N(R: o, -C=N-ORIN(RS Y, -

C(=S)Ry, -S(=0)Ry, -OS(=0)yR», -NRyC(=0)OR3, -NR,S(=0);Ry;

] is -C;-Cealkyl, Cs-Cecycloalkyl, -C,-Csalkene, C,-Csheterocycloalkyl, aryl, or

25 heteroaryl optionally substituted with at least one Ry;
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is intravenously adm nistered to the mammal; (d) the effective anmobunt of

t he conpound adm ni stered by inhalation; (e) the effective anmbunt of the
conpound We 2adii4ndedt er ed by 20nasal administration; or @CY/ush@omssserti ve
amount of the conpound is adm nistered by injection to the mammal ; (g) the
effective amount of the conpound is adm nistered topically (dermal) to the
mammal ; (h) the effective anobunt of the conpound is adm nistered by
ophthal m c adm nistration; or (i) the effective anount of the conmpound is
admi ni stered, q¢fally to the mammal In further enbodinents the

pharmaceutical forhulation is 25fornmulated for a route of administration
sel ected frdfmioNah. QAMPPOST era SR, haloeem €M -NadnSRi. optierallp substiutsdal

adm ni strati n istration, topical adm nistration, or rectal
%(%kylggigz q? HL

adni ni stration n any of the aforenentioned aspects are further
enbodi nent s ltlonpnicrcmdrfg)nsF ng\ Br, I, -Cad i @i, sikatQRon€-Ofallyhe efshdotlkyieCanount  of
t he phar tlca f ti n e dlrrentsm whi ch
(1) the phamiLe LY RGRR EREURE OGN ¢ @6“3(01%?%(3“(:& (ii) the

phar rraceut(khmérod}mromkbraphmls -WB, SéelD Ry, S$(€‘OQN(R92,t®(€=O)ﬁFﬂTal once a day; (iii)

i mes. over (AL BLOBP SeO BN TR CORe sy ob B Gy B ol . -

[0041] I n @ny(R), etnheheaﬁ@dig,%ﬁ'am)fm mmﬂﬁbhaﬁ@eﬁé stta@hel fhi b 0eIC s Gabdyoi@ilitys

phar meceut PRaN bl r N B OB ) M B e isaapNente R ch (i)

t he phar m@zeom(p@g bg(a‘t(yjymt i@81s0),OR3ARI=D)RY, es€0)IR), BOsHNGlat B&s6ae (11) the
time between nulti mnistrations is every6hours (1i1) the
phar rraceutap’é‘é)lacfdoﬁrar%mea‘tl ons is adm nistered to the mammal every 8 hours. In

further or attignnat- Cyﬂq@r@c’@lgh%akﬁ;cmglya}%& 10(9@rc6§5%$0aﬂ<y@rug hol i day,

wherein the adm nistration of the pharmaceutical formilations is

t enpor ari Ry 1SSII§BTB@hﬂe‘ﬂh36fn'Plf@éyldt§§@rQW1 Pf‘i’ét}’iofg?n'%l’rtﬁa‘@ﬁlﬂlb’éa)lf SPdiinul ati ons
bei ng adminyiSLREEY b 1 GTPRAI T LonTRACSH; Bk, (1806 Bf.clifufla ol | day.

dosi ng of the pharnaceutical formulations’is resuned l'ength of the
drug hiél i dalydvenyelsl, fQonedakpalsl, €oCahejesentkyl, [@%gquwﬂgfd)@ aspects descri bed

herein t h% fcliémb%t Logﬁ?,ﬁg 1 eﬁﬁzl YBO)T ﬁd ngéméﬁzsec({&@)égt ed from BtKk, a Bt k

honol og, ysterne 'east one other kinase
15sel ect e@(%@)NRzBHQ)zlﬁz &(kOhHRﬁﬂ?(G@)RﬁFNKRa)zBW@rm nptsmald,}y@t evnR: gromwl og. | n

O e e P B A I P LRk LB P MRl B eact one
over at | eagt NR@@(@)R@rNRgE(—@)N@sB, mzﬁguC(eGjmu @g(ﬂ))Racee@NtRﬁz SH gr oup.

E:gr%gg]szllo? i @??I(Lz@s@hte Q?%?Jﬁgﬁgf )%,(38)%%;%?%56%; 2%3%%@&2@%?%?2&@%%5 er, diluent,
and/ or exdiapineftt whaeid chdh)Rs@agnodhll BHEe conpounds provi ded herein.

[0044] O h r objects, features and advant ages of the nethods and
conposi t i Py OSSP wi | | become apparent fromthe fol | owi ng

detail ed (F@%?d’nl dpkibfuMly shﬁstlﬁllf@lt@lcbﬁﬂtfrllBﬂ@[ﬁtﬁohﬂ%ubhﬁﬁbﬁd/@{ Cdlivayl, the detailed
description and the s§e0| fic exa le 25 indicati ng specific
enbodi mentoBtiongthe sy iaied hy-Geallyryt, OirF“Il pitionalty whstiwed Cs-Frracledlkyli 9 headi ngs

used her eiphartHabeuti®dllyRc8pRLEALI Q0Rhte PHRAMRHCAUM¥orand are not to be
construed as limting the subject matter described. Certain Term nol ogy

[0045] It i[@017h bdn privresnahodaprnisaas Provded pireagtrichiérabe aerirblgedieof pti on and t he
fol 1'owi ng 300&HAL bﬁ%ﬁﬂeﬁ% (PA), @i, AR ) NEBPLIACY, (ANS), 6PV AftdfuRky only and are

not restrictive of
pyrazolopyrlmldlne compounds described herein. By way of example only, are salts of an

amino group formed with inorganic acids such as hydrochloric acid, hydrobromic acid,
30  phosphoric acid, sulfuric acid and perchloric acid or with organic acids such as acetic acid,
oxalic acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid. Further salts

include those in which the counterion is an anion, such as adipate, alginate, ascorbate,
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subject matter clained. In this application, the use of the singular

i ncludes the plural unless specifically stated otherwise. It nust be noted
t hat, as weedilviactche specification and the appended cl acwas2aieessrngul ar
forms "a," "an" and "the" include plural referents unless the context
clearly dictates otherwise. In this application, the use of "or" neans
"and/or" unl ess stated othermﬁse. FurthernDre, use of the ternr"including"
as well as other forms, such as "include", "includes,” and "included," is
not |imiti, rtaé,[&%&ksfa%hﬂé tbbl%aefb@ﬂeede&ge %%%t@tc'ébﬁ h&iEs are found in
reference morks I ncluding 'Carey and Sundberg CED ORGANI C CHEM STRY
4ATH ED."' V@hshorwfpm{m@)tramw@wm)oplm@n@lﬁhum@@sdomu%wk Unl ess

ot herw se a y, NVR, HPLC,
pr ot ei n oA, AR ANRLIRNBHR: By olRAR BRRCHIEOERET,

phar macol ¢glyusukﬁatt ticptandcae, h@qahcbatanhydrhledl@le t2-lgyrdeoxg i apgsetionagin lasgbdionpteci f i ¢
10def i |t| re rovrd Iat onnection wth,
and t hg I aafg?)a?% a(l)lrateol lglua:rteés aartl% ea ¥h ltjére“ge %@hangsuﬂo %t%él chem stry,
synt hetic napslg]aahnesmﬂoem smcroynatarmdramdleaﬂe;WalaWplalmhtate,rmmuﬂe; pmaimamebem st ry
descri bed her |n are those t an ues

ooy ot oS uE A ah SR Surt P hohdle oo Gl i B PR P TG L |
preparati @mlfaté @errﬁul: ahlqunate,r}ﬂtodlehesumwe alrttécatnbaa,tanfemﬁleﬁfe patlicexls. St andard

15t echni que re o used for reco nant. ol i gonucl eoti de
e R e B R e Kot s G ST Bt pelyint, BRSNS 0r bl Ton

| i pof et i Qﬁll)slunRﬁﬂgﬁdsﬂﬁﬁ a@RdniRH; hid (ﬁﬁ{etrﬁg/ drRabming 'Q@lfﬁstﬁﬁt@d pen boeaeeneUsi ng
docunent ed met hodol ogi.es or as described herein. [0047]1t is to be

under st 00@TRAKIMAFHE) G3EPHo dds ofeerbsHpIein R oREs %Feasf@mpa HéeemHa di-e not
limted t QIA)hgl&P@I'IA} el (e, newn! Gens) orae%qg@izeropyeﬁﬂdldelcee@@mfa@nst ructs,
and reagents descrrbed erein and as such optionally vary. is also to
be under stdewabedereip hrvingeat faagione gyl fagesgaumteraedivitisa gqunteripe Sbﬂraﬁ&wa@rf

descri bi ngepaklCit Oﬁfsocﬁﬁ‘iﬁorﬂhﬁlﬁl“bétas‘%ﬁw cal &, deROtim HhADHRE, a‘ian limt the
scope of the netho and conpositions described herein, which will be
limted oﬁpvmmyymheﬂappeﬁﬂ@diclarns [ 0048] Unl ess st at ed ot herwi se, the
ternms use i i s) are
to bo 1 oad U8 \ AN, TRbEHkER abdprfipmac Pl Ph B GBS Rop B R uPS). -
exanpl e, chemga (iDrrﬁLAa)l @J @hat ydIB ARG, eni®)r @f(BhH1box HlIBo (HFO)abk(dil@ne gr oup
fol |l owed b clao rou or _.a cyel oa ro MImmdby
an al kyl eneot%er razo% é‘@%.rﬂel nds de.sgﬁtée% hEe nélnélug}/nlgo ose %r Ofl‘ljghI §t Cat es

t hat such gmugnmﬂ]:cteﬂ fianch foadateabetatawwmgnam‘ btaxareph@ylouelayd ethylﬂm:fmyﬂeene is a
di r adi cal thyl. group,. t i a 30 ethylene is a
di r adi? aI[®b9gnn§?ﬁ tm%?@ﬁ%?mplgmrmem%fﬁﬁ“muﬁﬁﬁggfﬁﬁgn% Sort]group refers
to an al i pbapomdhytireealion1gy, owp (ITAhgIIRBKYIICKGIIED) of (¢} erdgigera " sat ur at ed

al kyl " group, which neans that it.does notf cont ai al kene or al kyne
Toi ot co YA FuhP RIS riber Gee Ron b T REaES | Kyl 1ot et .
whi ch ”Ealibﬁarhﬂaéunbélly(‘a@wpﬁibfbﬁ\lﬁéyl leasitiv@ng cahkengs &Foahky (g, (W), @hy. An
"al kene" group that has at. |east one carbon car bon

refers
doubl e borﬁHIMa@iHBéﬁIHCar Waé oF G&) e‘t@}herr@rer%loryama 19F SUPPIURGT dnedt | east one
car bonscambRm. Exdn}I& TNyl %ﬁ&ﬁ Ahd¥de MRE@$1Yand WoREN S EarbiyHERERD Sor
unsat urated, includes branc d? straight chain, or cyclic noieties.
Dependi ng [R01 he T8¢ fuithergsecct ais paovded pgrreaﬁelrﬂﬁe|09@ee81tspnwﬁe¢1eﬂrle@ﬂ aor a
di radi cal tl(e'rap%u‘ucaf‘}j§7l @eclﬁyé ﬁﬂ@ung()f)if Rhast d%@ gf idy c@the c%%Butﬁlk ﬁé’slcrlbéal%\é}eﬂg 11to06
carbon atons. [0 used herein, -C, 1’'ncludes - . . Cl-C
[ 0052] The ot aplwmacqu‘maélwc@prable et myarhegeumcqlhr a@@p@ékberﬁormrorrs ( whenever it
appears 1 I ach
i nteger | %nﬁh%b&tlcﬁwggg%{a'g&%md}@ggfaﬁ%&f all%g&c%p‘%ﬁg Pr(g%tﬁég ﬁésr&% at the
al kyl gr or@plbp@r@etls,exotnedsnﬁcrrmmwdmhettew flnehar g lutle @ phivoracattioatly a@cepgblyon at ons,
3 carbon %lugﬁemm,wnzmHBerdand i ncluding 10 carbon atons, although t he
pr esent dét Tt MUECE3VEYs the occurrence of the term: "al kyl " where no
nunerical range |s designated). The al kyl group of the conpounds descri bed
herein may be desi gnated
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15as "Cl1-C4 al kyl™ or simlar designations. By way of exanple only, "G -C4
al kyl" indicates that there are one to four carbon atons in the alkyl

chai n, i.w020tiae®kyl chain is sel ected from anong net Rgir/uSealaps237pr opyl ,
i so-propyl, n-butyl, iso-butyl, sec-butyl, and t-butyl. Thus Cl-C4 al kyl
includes G -C2 alkyl and G -C3 al kyl. Al kyl groups are optionally
substituted or unsubstituted. Typical alkyl groups include, but are in no
way |imted to, 20nmethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tertiary fth)ﬂ %Mkeutlbﬁﬂhlpos@ﬁgﬁg @&hﬂlﬂdqp%)ﬂlnlstpiﬁtoﬁ B% Lln aﬁ;\‘&ﬂrﬁ{y opyI

cycl obut yl', cycl opentyl, cycl ohexyl, and the |1iKke. ] The term "al kenyl
refers torentg yipslemeshs eﬂu@mm@rf@mw Wnﬂmtr@hortsr@éom <rr§1t10r@ mﬁha@@mu@ﬂs t he al kyl

group for r grmm (That is, an
al kenyl %ﬁﬁﬂge%{eﬁlﬁ Qﬁé%qﬁﬁiaﬁlemgl?yo&?&tlgf%g@vls?&ﬁ%oghlﬁ%ﬁ he(iger refers to the
r emai ni ng effertive dorshafeagtnheradek@my br ag;medilmiow\brﬁcmh oameregiy tpmstofie sane or
egI:r Ieg%?t dls\-/r\%%s %1soredn1>§|0r c?nde[toy'ls J[hata(% tloglrﬂat er &f;éir\rgllcspga%ﬁ( >yﬁyl%sme Ql?s!en or
Dependi ng activityher 1stvﬂ1whttyrbene ]anasalaktemtyhs 1g1pd1cmed amlpmiech:daTmeﬁcmd:l cal or a
Subst ¢ ut afroupndPpfe iR S ERES B atrnills o S M R ReR B Bl
- C( CH3) =Citl, disctidds WioriRyrs or c3Mifdrckdad) eCddidin. Al kenyl ene groups i ncl ude, but
are not limted to, -CH=CH , .- CH3) =CH-, - CHCH2- , . - CHCH2CH2- and
o o) ~clBE AR e B Gt P oty T £ 167 hons, and i a

" | owerioal kamjisteriha\icO@pdurdPréi@ambRMm. &t Wik emlagﬁ@/&éﬁammlﬂ 1492010/ 052377
[ 0054] The term "al kyny F refers to a type of alky roug in which the first

two at ons M5t Oﬁwénélrhwrg tht wixity of prcsing krnﬁre@ e@ﬁuas Brha%r of weatigg 2 4iSg3Ry | gr oup

begi ns Wi yiotdde orEARion Giibh bAMREY B inRibiRIneIt Sy rbGnd RasE TR0 BOA 4 | ONS Of
the al kynyl group, which is either the sane or different. The "R' portion

of the al igtgpr whbqhelflgluci?aydrbelsrﬂﬂaaém@a patient aihgispevgikallyreffoeiveamonpiof at 5
Dependi ng 106 dnh & Sy df(fﬁe‘{foﬁrpoﬁrfhs ALNBN he B P UPphRGhLdESIG LRpABRIICAl or a
diradical (i.e., an alkynyl'ene group). A'Kynyl groups are optionally
subst i Sut eHarmRequticdllyi ac¢aptpbledampmerspligfmangutidally pseeptabloprpdiugcdrude, but are not
limted t gg%& CGEHRCH3, -CC-, and - CCCH2-. Al kynyl groups

opt i onal I% %?\%egdﬁwﬂ }:agrebons and if a "lower alkynyl” having 2 to 6
car bon at ¢0f23] 10[1@@15@6%515&@:1 rbuoxméd lgar@'mrsth@ﬁsemﬁat@maaurlékﬂsylbée@hegmﬁop, wher e
alkyl is a herein 0 dr..ox 5 0._an

ad cal . 06 REme G KoaBly LS B e PO SR Por S e oup.
Non-limt |ongoreh¢a>rrpskzlash bdnefit finyral irdiby@dnkofIBriton’s tiatesinddibasa (Bk naativity. m t ed t o,

R TR L Sl e A e e R S T e
g gygr ﬁxébnlﬁcyllle, enﬁaoarrréehgs;dtd;ypﬂium@}mﬁ\ﬁwl hereln :(rh&iﬂll[l@)d&‘rﬂﬁislfejéd) f2othyrdr oxyet hyl ,
2- (hy:jr)c/)x;‘r‘ g‘ﬂ §/t53th IB%{% %L{}?%ulf‘w}é"a%‘“%ﬂco%%tﬁ? Rraroyeehr s to an al kyl

radi cal, agm@@iafiels Ras@dfrors URSAdriibkedion SdfenddialalikadyragsbhccaRS def i ned
herein. [0058] The term "al kyl am ne" refers to the -N(alk | ) xHy group, where
x and y araémmt@e@beesebadrmw%%ﬁ@p&alf mijusfratiofy ogteotal %ﬂnemstrmeﬁ x=2, the

al kyl groyggs) t a"fﬁﬂthtaloegﬁiohﬁﬁenw &d?nﬂoﬁlﬁds'}&r@%&li&ﬂﬂefbni/\&}b alrdtehane ﬁﬁﬁul@ﬁ&rﬁc hed,

can optionally forma clicri ng system [0059]"Al kyl am noal kyl " refers to
an al kyl &gedicame fqr q inkibitige PEIYFOSING kHeeq activied Infante other smRoJimgithe, as
defined henghdnal AOGALI hivelh QxRbdott ATIGARIENh or 4 REEEndORMehiiMliof adi cal

as defined herein, 25substituted wth an al yI am ne, and al kyl hydroxy, as
def i ned h@fBMOHfWOEHEIFkNaMﬁ}@IaRWIHm noal kyl" refers to an al kyl radical,

25, Ge1 | TGRS My U B A B AN Ut o, it an
the f o?rﬂrruIcamp@ét()))lNHRharmacduH@(l@)aR;epmhlerderiﬂtiivs thesbbpoeided havem.antoeigisal kyl |

cycl oal kyl 0 in ar.bon "d
het er oal i g{/fe %.VX fczr 1rt1.het3 &ﬁ%%th\ét oggftr?shneq(masgghsucfl POk Bk w1t1(1: I:[rl%e Jgrkas kel t’S, an
am de noi atayeri‘abramd;a belithi aglécalve thaethn canpaumil noc_:ampodmon oaphmmmedecarlrlp! ecul e
and a conpound described herein, thereby formng a prodrug. Any am ne, or
car boxyl side chain
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on the compounds descri bed herein can be amdified. The procedures and
specific groups to nmake such am des are found in sources such as G eene and
Wit s, Prowvectimeetsroups in Organic Synthesis, 3rd Ed., »Pommusw¥ibey2387 Sons,
New Yor k, NY, 1999, which is incorporated herein by reference for this

di scl osure. 5[0063] The term"am no acid fragnment” refers to a portion of an
am no acid, such as by way of exarrpl e only, the 20 conmon,

genetical |l y-encoded amino acids (i.e., alanine, arginine, asparagine,
aspartic agde?tzablgéﬁE %hﬂﬁmcéﬁh&h@%%tab&ltwt@%r plﬁtﬁhébeut%a}ff hQEptatlb St di ne,

i sol euci ne, leucine, lysine, hi oni ne, phenylalanine, proline, serine,

t hr eoni neprqdrqg@pbrﬁﬁanacemwkbmqweptatémwlm theyeyt, lsowedafocﬂnbévpmgdhe aqlvmp@fpu de or
ot her pol i nati on of the 20 commopn am no aci ds
or a non- X ?ﬁéélﬁﬁas%@ggﬁégia%%ﬂc ?Tr?]pg%\ﬁr(gerate)rrbodl ments, the am no acid fragnent
is attac hé&DZﬂb t Hea Gwthpoaspett, qiroxﬁdﬁddmtean(sla)metl(oki&)r tre@fihg gn gukdimMupe (111 B),
(1o, I1D or ot razol opyrimdi.ne coppounds descri bed
herein 5V| eclhste S}ibgacclfm(m??rmﬁto MG “ﬁ%rlle%dtz)tgg& c?COFIROSIPon enbodiment, the anino
aci d fr agnemnipeuticaly cffsties maount a‘gar@atton/heasmpaund hevmgmmstmcnge pﬁi‘drmola of the

conpound I [)..1S ound v

o D CRE T Ak i e S on Bl b e it APRFE bound
vi a a sul fdescribanicbranh. IAaoad ¢thtmiditheannehd suddimdnhe dikdrs@n atthetis. Brdaodienent , t he
amno acid fb rren s are derived from beta-am no_acids, In further
enbodi nent® 0(? ﬁ‘cbtoﬁl&‘?“&lefdﬂsﬁéﬁ?é%]ﬂlgu OH@FWSQHFP%H%W?IWHE‘@M

pol ypept i d@sasefis 1ﬁﬂﬁhﬁht6§/ bohd] ¥iedasd iclialg @ﬂmoglulrm@& snd Lﬂ&eataﬁrbaﬁls cid
fragnent is attached to the conpound of Fornula (1A II?, (rrrA,
(111B), (Fhqueptoid qrihritiy, pseyiatic |avslrﬂe§r Os(s%qarahrlt&y%lkari@w? ﬂ‘f‘ﬁeail%@“‘hé irpBitids
descri bed gpgki, %y‘éétﬁerﬁi@axlf\% tff‘a"slﬁihf&ﬁJstQ;'?rode% OFM| thirBlaMsN@fav& ditfag am no aci d.
[0064] The term "ester" tefers to a chemcal noiety with formula -

where R i Sidgsnseyrdione.onlaptppderatiseuillagy Bsniyrgiomegzopte dissepiapiedr yI ( bonded
through a oGy A0 ARIn DEAERO AL &Iy bB0RASthd-IhOYAR IR No car bon)
Any hydroxy, or carboxyl side chdin on the 25conpounds described herein can
be estléri fsp@dyllﬂsnﬁearpmb@@heﬂvm@alm’@@ldssfgy@éiomeca@%bqwnv@ apteleemenedigp@siser s ar e

synt hest s g IR o i RENRYRRE, bR BRL i niTRBIRA, bl D2 ©

i ncor por atnedlthescmrcvdebya peferydnicay tmnhosm Reitelissphdosme, d.ak§y@0654riRstiused her ei n,
]E he term | I’I nogal ar grfltleshsvartmoa(u 01 m%(r)u\e/ eqlor]ytlcy%l%rln?ase\geg?r%;? grta}illgl%m%tomggs f’OI n?' ude,
or exanp EIPTHS s’ an erdcycles (e.g.,
het er oar ylpsoragid, ahgreianonekals, Bﬂtgetrs@hsyaslegadl)rqmcafaogm dyZSSut()mnga aryls and
hetero ryI romatics (e.qg.,..cycloal kyls dnon aromatic

ot or oDy eieBtmeti g ST sy Fob ot i PR PRGE® an be momocyel i ¢
or pol ycygeo28] [ QR66]ther sped, fe@ridddmerciie atneitiiod fbﬂtf@tiﬁg’ashfeﬁbm{rﬁfrers to one,
or nore than.one rin 0067] The term " nenber g" can.enbrace any
cyclic st PoRAiEHer d*lsﬁ% P&P%@ls%‘ﬁ%éor%ﬂ‘bl%mﬁﬁ%ﬁ erF acFé?H‘(BP%“?Ihﬁ‘é’nFi‘HH’B%r of

skel et al atEpchiially @ﬂét&% bibient bN& 1dakiNghe cdiipGund he¥ingeha Rphcture 6YEdrRORXY!
nber ed rlngs and ¢ clopentyl

pyri di ne, ﬁyran and th an are %%

pyrrol e, flr@m): CAhEen, @E%eﬂgcér@@ A beredher prgeolonyaeBpereisnouidh - f used”
ref er s,st 0 ggdckivéd B &, Th E‘orﬂ@éxﬁtﬁbdﬁrﬂ&ltsofhefH@treR)1rhinﬁﬁl§co%Bﬁ"o§ oPMEaly is GRIE bonds.
10[ 0069] The term "carbocyclic" or "carbocycle" refers to a ring wherein
each of t ersutlnysdifcasonirpypleniation, Hansfusion, swphowciaelbey.caeBocycl e i ncl udes
aryl and cﬁyﬁér%glﬁyllty, aﬂ-éi'g %@1{ ﬁﬂchbh'@ aqikr%ﬁd Iﬂglmss&%opq@(ﬁepﬂgﬁﬁﬁl e from

het er ocycl & het erocycli c in whic he ring backbone contains at | east
one atom WMI28h i dn @nﬁfrfhelr @n@ct,fnr@ﬁdedénemws @imeghog foretteatinganonflampeidoer ocycl e

i ncl udes terocycl es can
be opti Ongﬁ%@é@%%&( lspt?s :&?13? g%ﬂ‘%%%‘é?%d@%rg?%pg@gﬁ%f%nﬁ?ﬂ?%?s to a pl anar
ring Havi mlg:r@edmaby:aﬂf¢cme¢jarﬂmmeb@ctﬂaastmnsy@nmtmdbml@g thie stgldmeer Farmelaect r ons,

where n i l 1hgs fro seven,
o ant, i turtEa) BREARRY (BRETTRLS, (FES: GELonact SR Ronk bR el
substit ut eldscribdicher@n. i $@noemliddotienits) tle ifesnnirodrip dmaxsbmmlmacmaamina(o@ g.,

phenyl) and 20heterocyclic aryl (or "heteroaryl" or "heteroaromatic")
groups (e.g., pyridine). The term
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i ncl udes nonocyclic or fused-ring polycyclic (i.e., rings which share

adj acent pairs of carbon atons) groups. [0071] As used herein, the term
"aryl" reavensit@emn aromatic ring wherein each of the aromshawnsasgrt he
ring is a carbon atom Aryl rings can be fornmed by five, six, seven, eight,
25ni ne, or nore than nine carbon atons. Aryl groups can be optionally
substituted. Exanples of aryl groups include, but are not limted to
phenyl , napht hal enyl, phenant hrenyl, anthracenyl, fluorenyl, and indenyl.
DEpend' ng bQQeltdk%aQt(anﬁhﬁﬁ%@rolﬁins (ﬁ§e¥t§e &H%‘b@raﬁ@@c&ﬁsﬁaﬂﬂ%ﬂ&l&ﬁg'b%harﬁfs

diradical (i.e., an arylé&ne group). [00/2] An "aryloxy" group refers to an
(aryl) O dravahiolitith bioachaiisy burisigis, rverats, ﬁi@dianlgékseqhnlecmp@Wl:lat}STmJltnétimls

"car bonyl p ) iety sel ected
from the v oy BEMENEL heh Bl Rskfu i GUPACATBUOLNBLRIR P
|nclud|ngen®UMﬂMMHemmnmt@mﬂmwhugmpupsWhmnEmﬂﬂvmgwakkemgﬂﬂmmmwkgﬁmm@,group,
:{ld{ g;s ?t gas raogﬁter(i)t?seheﬁ‘)!agtl %sfldgnlf) s%ppl?‘rg a/ Of, at 1t11|s anazst 1t13 r}neen%en%:}tlgsre%l eeh?llslg;_ Oﬁgd/ or
Such carbmnwbmgmaumﬁmnmobpﬂﬁmkeqmﬁ@msomhﬂ&hydﬁs mnmnbnmyhum;annm&, esters,

and thioesters are a rt. of li.near,

b anched. PEERyt Pt RN ireL s p bty M fe PR iR s Rerett 7 0 o

nonocycl|@nmmnﬁgbyaymﬁhﬁugadmﬁ@hﬂpmgmsmoﬂﬁmsm&m&nhys@ﬁwbmnmﬁmﬁnhydrogen

and is opt| ﬂ@ g saturated, p rtlall unsaturated, or fully unsaturated.

Cycl oal kylt° tﬁp‘ﬁqﬁﬂ%ﬁ%“bV%ﬁggmh%Vm‘@“fronl3 to 10 ring atoms.

| I'l ustpat ijpsopxanplasnéheraysdc0 ptdided GérompSa mBGLY AL tichtgfadlhh@wbig noi eti es:
0 0 0 CO, 0, and the |like, Depending on the structure a

cycl oal kyRAgiiEInEdo aiybirst innepdheieats comIPoFHonRCufainipg & herapautigally 5

cycl oal kyl-gB&iv8 LRuMt of @trlgas{ cﬁne%ombsmﬁrha@ng kRaldthre oh A¥iE: @), U@) Eincyar bon

atons. 15] 0075&Hgicloal | al k means an al kyl radical, as fi ned herein,

subst it ut éBIAW (ol IPkW XI@Q guPher NHzelppyrpifige é%wwaqulbw groups
i nclude cyel.QPTORKlMBLMent %%L&QH&X'H@IWJ)M(%&M@ (ﬁﬁﬁ(ﬁgr,)/é ge&lﬂﬁ@edarge B

cycl ohexyl nethyl, and the [ik 76] The term "heterocycle" reférs to

het er oldr ol lyeiphpia, tf@lﬂlelﬂ@falymnma, ehrgling up@h@@ﬁméymph@glaoﬁéomelymhpcytlc

het er oat o h ap clic
group has TT,’Ifﬁle fé4B%@11 ?‘%ﬁ}%gphnsﬂ {l(prll&fkf Iglafl ﬂlé’%sti}m%ﬁ‘ﬂ%‘g%&aﬁ% %&%?%I so t hat
the ring mriacsagmulgreuuqa splows magdinat govtedympltom., pldjracestitmy@laora, S at ons. Her ei n,
whenever a%mgcu ea{’ e)(?tfancgalb%p i1 20 B il mehoer 0% qﬁ earI ?na% Qodl %aceﬁd (e.g.

G -C6 hetgroc I? at Peast one “other” at o H](?he et &ro ﬁf nust be

pr esent imwmﬁﬁnmumgnwmeﬁb@mabmanﬁmﬁuamﬂ@&ymﬁmm@&fheﬂﬁympMnme refer only to
the n er._of car the r d do npt refer. to the 25tota
nunbe;%gf "éfaéf?fstfa]lahﬁfgﬁ mﬁn&%ﬂa grnaﬂggﬁﬁstl%lgmpﬁ(g{la,% &t erocylic ring can
have addi ﬂyrﬁp}@hlahﬁikemﬁabld@‘ﬁlph(ﬁmdtdil& gfantigmaloeis| Ig Rahé embodimetis, ateredhd menber ed
heterocycl e refe he total nunber of ato that are contained in the
ring (i.eSubjgst fso%e}ffem?s 12 GINCer, gn giRReeL deqnt KigdmigstiiRd ofheublestidy one at om

is a car b@ﬂdlﬁ@tﬁt@lon@bfﬂh@@ﬁdve%ﬁ@tlaﬁe@r&bin§0®d§l&ﬁ ehOah A thdwititand ni ng t wo
to four atonms are ejther carbon atons or heteroatons). |In heterocycles that

have two @EcTiisras Mbiky ShmEngen-scHrd Rrogindinansiienalag &rtod{UAS IOMOBE the sane
or di fiser nf3430NPIOIHR SOMOWRRI Y- 1418K €SP G0BSSIEGH0 1 B BAR 400@s| Y substi tut ed.
Binding to a heterocycle can 5 be at a heteroatomor via a carbon atom
Non- ar onafyoEmsaRiar @dyc#029r oups i ncl ude groups having only 4 atonms in
thei r ringo@ypt e aliifer 3R ﬂo%d&?ﬁ&&ﬁewa%étﬁocgfopgpgmgu%ﬁromaye%mhcI east 5
atons in their ring system heterocyclic groups Include benzo-fused
ri ng syst eierdeppy @klampﬂe@ngﬁo aaumemwﬂél@rewéaé@l@wmqnéogmmg % s azeti di nyl
(derived group is
thi azol yl GRSl R} oA UATRAS, AL o RE IREEfle NRLRECEME LT QP
and arsoexahpll4), o), 1120 (hErbeted (HE?)eDIdW):fbrlOdlegpmwlwwrlqudlmNQﬂmundsExarrpl es
of non-ar heteroc cli FQuUp tetrah anyl
di hydr of u(raasr%/l ed 1%61‘?1[_ a?ny dnoff‘rﬁtlaoghrg} s héett rroﬁ% Qt>0'l1c d grdér 1§ ml){occ'flr 191 in arct
tetrahydr@h@nmpynmmyhmmpmmemﬂdumgwphn%phmhmmsaﬂﬁhngnmapﬁohmnmyomhﬁ@xanyl,
pi perazinyl, azetidinyl, oxetanyl, thietanyl, honopiperidinyl, oxepanyl,
t hi epanyl, oxazepi nyl,
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15di azepi nyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl, 2-pyrrolinyl,
3-pyrrolinyl, indolinyl, 2H pyranyl, 4H pyranyl, dioxanyl, 1, 3-di oxol anyl,
pyrazol i nyD20ditsbd6anyl , dit hi ol anyl, di hydropyranyl, di rgarusténionmslz7

di hydr of uranyl, pyrazolidinyl, imdazolinyl, imdazolidinyl,

3-azabi cycl o[ 3. 1. 0] hexanyl, 3-azabicyclo[4.1.0] heptanyl, 3Hindolyl and
qui nol i zinyl . Exanples of aromatic heterocyclic groups are pyridinyl,

i mdazolyl, 20pyrimdinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl,
furyl, t h'a@t%’c'oronhﬁt%?@s@'r)@tenoglg' 'aﬁ@r%bbf&oor&?é@zlﬁbysls1st1‘0§é)tt1]3h§i‘t%BJ ¥dhemPy i1 Ol yl
qU|noI|nyI i soquirnoli nyl, i ndolyl, benzim dazolyl, 'benzofuranyl,

ci nnol i nylperlphmézmrgal OCCIumnI’eIdiszlidnlypulnpmrhamézhmy|0r d@prvremlz thgmbostsy | azi nyl ,

i soi ndol yl eri i anyl ,
benzof ar a3 205 °" ISk itk Sy iath Aol PIAEE Aikiopyp 67

qui nazol i mgminimlng@«aﬁubnﬁptmnnabtﬂwﬂwﬁa dnnppﬁltlolﬂﬁmtmhlﬁgw thesapeudicallyl . The
fore90|ng erived fromt ro ste abo tionally
C—attachegg{ecqwamfﬂtlrﬁ mdml ere shd clﬁﬁmgn%ggﬁngmeﬁ mnml“&h@e§(§?group
derived f r(Hm)p(yHB;DI(HIG)r(d]IID}des(Ipymr@herby;aiol()pyrammfae bedpovads ¢eyeribol - 3- y1

(G attach%d{? Further, a group derived fromim dazol e includes

i m dazol |n1dazol 3-y1l (both N-attached) or imdazol-2-yl,

i m dazol - 40033] or Ih pétdagtir-aspagt plodided Geraintiag hethpd foThleath@taefs&ep'c&bsmorgr oups
30i ncl ude benzo fusg@S %wﬂoééetens and rln s st gbstltuted wi th one or
two oxo (Z2OYC HATRTIEESOEISETPY, mﬂ;‘ﬁi?tf’r&ﬂ%t&aﬁ“@ %gtsﬁéeﬁ ? AP RHPRe structure,
a het ellbocléﬁlht@lngﬂg@lﬂﬁbr&iﬂﬂtlcﬁﬂy SfFeBaNO KRGk f at Wasond coaplu@ahatihg e stridture

het er ocycl ene group). 2011/ 046964PCT/ US2010/ 052377 [0077] The terns

"het er oar Y Forgpila @), {14y, r{Hﬂ .<U%‘}>y<HIBP1éH€%>o(=}HBm (19 of gheryrazplopyimifeat i ¢

group t hatomPGndd @SR hefeidOr € rlng het er oat ons selected fron1n|trogen
oxygen and sul fur. An N-containing "heteroaromatic" or "heteroaryl" noiety

refers to [M34hr odafurtergehodimantsaiie spmpqun inseyerséheingiits fie Bewien's tapsing oms of

the ring e nNitrogen atom Illustrative exanples 50f het er oaryl groups
include the followng noieties: NIlilr NHN,N) %N (s) 0, Ncip) N NO
- f LSt '[0035]  NoAlyo desqribpijhergin are kinase pnhibitors, thaN seleqquply gl tN(a@rcgly NN EN)

NN, N tyrosine kinase selected from Btk, a Btk homolog, and a Btk kinase cysteine homolog, in
which the kinase inhibitor reversibly and non-selectively binds to a multiplicity of protein
tyrosine kinases. In one embodiment the plasma half life of the kinase inhibitor is less than
about 4 hours. In another embodiment the plasma half life of the kinase inhibitor is less than

20  about 3 hours.

[0036] In a further embodiment are kinase inhibitors that selectively bind to at least one
of Btk, Jak3, Blk, Bmx, Tec, and Itk. In another embodiment are kinase inhibitors that
selectively bind to Btk. In another embodiment are kinase inhibitors that selectively and
irreversibly bind to Jak3. In another embodiment are kinase inhibitors that selectively bind

25  to Tec. In another embodiment are kinase inhibitors that selectively bind to Itk. In another
embodiment are kinase inhibitors that selectively bind to Btk and Tec. In another
embodiment are kinase inhibitors that selectively bind to Blk. In yet a further embodiment
are kinase inhibitors that reversibly and non-selectively bind to a multiplicity of src-family
protein kinase inhibitors.

30 [0037] Also described herein are inhibitors that are identified using such methods,

assays and systems. In some embodiments, the inhibitor is a selective inhibitor, including
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ND and the |ike. Depending on the structure, a heteroaryl group can be 10a
nonoradi cal or a diradical (i.e., a heteroarylene group). [0078] As used
her ei n, twWe 20avmwsdsmaon- aromati ¢ het erocycl e”, "het er ocyclPO&IUSYIT0/062377
"heteroalicyclic" refers to a non-aromatic ring wherein one or nore atons
formng the ring is a heteroatom A "non-aromatic heterocycle" or
"heterocycl oal kyl" group refers to a cycl oal kyl group that includes at

| east one heteroatom sel ected fromnitrogen, oxygen and 15sul fur. In sone
embodi me ntsélectfvh? 58P RRL A Bfk%nia%'@@ﬁte‘fﬂethlam%fbg%"vé(ﬂ otidr BRELIRLL ) Wdine

Het er ocycl oal kyl rings can formed by three, four, five, Six, seven,

ei ght, ni hemolves.nore t han n|ne at ons. Fbterocycloalkyl rings can be

0Bt | onal | YogPot Iihsd B R L BIRRELIEN S 100, ALAIRLIG MlRLOCYC! o3

contain o nor e car or t onyl groups suc or exanple
oxo0- and thilptocorftaay hmmg lginbluqmsommdpteemudtf hﬁt@dlénenmylmdomnkwes i ncl ude,
but ar lim ct ones i mdes clic

t hi oi m% de é)ilarmac u.ttl(c:'ﬂ (t:‘oarr laertrlg 1ensc atlﬁlahm%feut%c]glf%cp taﬁ)le ex&m_lent In ome

tetrahydr @prjooahmpntp,r phemiadeuties] fhrnBdaioox proyiddd Berelh aveaarieun1§t¢r4d d:r admmn In

1, 4- di oxane ~azin 1, 3-o0xat hia 1. 4- oxat hi ane

Loty shoarosie BnBafRG Ge Sefi e Do i S h e e el NS b1 ¢ uri o
aci d, thi obathbi dnufotiﬁneafsl the selecvixo Rinperigdbings poyidediicadin aredisdiyfdr dar aci |,
nnrpholin oxape, 5hexa 1.3 t et.r.ahydrot hio hene

ot P ooy ar Sori Lo B0 e fRarst i thegiii ool (s Rt iGviRG 1y e b,

pyr azolbi nembpyimmdew)| thelicnLtivd ThAa zMibitde:, provilldaeeid £t G&d fdr tBe thraxietieh of

1, 3-di oxolane, 1,3-dithiole, 1,3-dithiolane, isoxazoline, isoxazolidine,

oxazol i ne 2 megicamantifon the nhiytion of p dimassAStivibh fisldmeRdyroping kinajeigiivie; and
1, 3- oxat hijQl Mg a Bﬂklagtﬂlfyaﬁlbl\ﬁ@lng)émh&ﬁol% adﬁeft}? rlﬁ&l}t’&ﬂgjﬁlhﬂk)klma% QdRhe al so

referred to as non-aromati c heterocycles, inc and the like. The
ternrhete@@@PPé?@Pﬂ% al so includes all ring forns of the carbohydrates,

i ncl udi ng (s notyy, Lﬁﬂﬁtﬁé’af&&m%ﬂ%n@@%?%@&r@%Irlh‘é?énb&dﬂﬁexﬁé 1%%931&3“ des and the

olrgosaccharrdes Dependi ng on ructure, a heterocycloalkg group can
be a ndnordaingdiatiey is gntdial, Raicataral, OF beth, ang thereer(@we idesting hragrant gF bep)

10071 TufiabShTy: SRRal v N3 S 8] RSP s Uk ZE o

st r uct ur esompousdiichinanisteed stally nethh yeanogdric) the eféqwha@anbum bthacdmgtoogén at om

I n certain, .enbodi nts i ch two o ¢ g en at are replaced
with haloéeﬁrg¥%%% QQHH mFo(EQGaamHME§&H£Gf e s%ﬁ@oﬁﬁs%n cgﬁﬁther 15

I n ot her eadinmiktarehibysinhalativini (ebrthbwﬁ‘e@m momtm]dueogmpo@ﬂdmazlnanietereérbyaced W th

0083 e " M PR Rcr i oo Gl tRbe G oo PR e B Sor oup
which at ligeasion ente mpchinagen) ths cffepl aarchinnbtthe eonfigound isneématiaded E\panml es of
L orool L SERURS. hEEUT, Ritaie noL L ea 0, T RS, | 20
refers toopmhilgieddninistdtivhi drid) @@ offekiitle amount of the compound is administered
rectally to the mammal. In further embodiments the pharmaceutical formulation is
25  formulated for a route of administration selected from oral administration, parenteral
administration, buccal administration, nasal administration, topical administration, or rectal
administration.
[0040] In any of the aforementioned aspects are further embodiments comprising single
administrations of the effective amount of the pharmaceutical formulation, including further

30  embodiments in which (i) the pharmaceutical formulations is administered once; (ii) the

pharmaceutical formulations is administered to the mammal once a day; (iii) the
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radi cals in which one or nore skeletal chain atons is a heteroatom e.g.,
oxygen, nitrogen, sulfur, silicon, phosphorus or conbinations thereof The
het er oat owp=2p11z4e96pl aced at any interior position of theChaSeroabidyt group
or at the position at which the heteroal kyl group is attached to the

remai nder of the nol ecule. Exanples include, but are not limted to, -CH2-
25 0-CH3, -CH2-CH2-0-CH3, -CH2-NH CH3, -CH2-CH2-NH CH3, - CH2- N(CH3) - CH3,
-CH2- CH2-NH CH3, -CH2-CH2- N(CH3)-CH3, -CH2-S-CH2-CH3, -CH2-CH2,-S(0) - CH3,

- CH2- - CH2 3 B 0, & ERY sormndmiCht iCa dhiRiisteredl b W Dhatnma) i SN Q0SB the 34 of
-C:I—|:CI-I-N(8H3)- CH3. In addition, in sonme enbodinents, up to two

het er oat 098¢ dave (i brpateusily vas (Visgatnugssly.by way of exanpl e, -CH2- NH OCH3 and

- CHz2- 0- Si 3. ] ’ W . .0m. ot her than
carbon or ([@ﬁt ogé%glgﬁkétt%é:%%%@r%r@%? @@ %%?%rgﬂ@eféﬁogé%%é%&@h%e ected from
anong oxygentplsadnfiiosirativing pofye effechsé dmamno&thelplphosEhirali®rmblatiorar e not

limted to thes ons, I.n _enbodi. in whic of_..nor.e_het er gat ons are
present, -t B Thped ReFEROS SRD BehPaifled fRmBlsTRIC-BRERERT, her “or
sone or alid a eifiglt deset (i thertinmdreevdee heil tipdt ahsns@anioaaskvire odiofifsgfi@nbe f r om t he

others. [0084] The term "hond" or. "single bond" refers to chem cal bond
between ¢ RgaPasEe TOBMIPRE hefbinBL At TS HE Shsh Rl HRRE bond are
consi der edlt¢raathe epdbdimiits | ths @ethod cdasdrtsekcd ding holidaP 8 cldie the adiminisimiiat y"
refers to spﬁcifi C ‘Saﬁ ment .or functi onal I?rggda % %drm}tgcul e. Chem cal
moi eti es &F BCQPHTERCILE g‘?ﬁ“i‘ OLHE AMPAATENTFINE Yritetsed! P or appended to
a nol egul §harkhfQG8A Fdmuldiibmddkpadmitstered@iskythpdti@y r@iioddpattRf @R a

- S-al kyl g{roup., [ 0087] A "SH' group.is also. referred to either as a thiol
group or Arediofifye Agingg dhgphafmrsggicearmpustions gesupisdl Thy lghsefithadeg” or

" subst i t utyglayRBARSTIDAayshE 1 8frer enced group may be substituted with one
or nore additional group(s) individually and i ndependently selected from

al kyl, cyd94al kylln semeaspedtiedessribad pereinileq ishibionigsadactive fongeplanase sdaidcoxy,
aryloxy, alkybiichi Bk RMAdNiR 2 Bk kilasid E@k ‘ﬂgmol%% %L?r:-ﬂ fexX blCothd ks ul fone,

aryl sul fone, cyano, hal o, acyl, nitro,” hal oal ky uor oal kyl, am no,

i ncl udisng seteierd frem dtldia Bslbemologitaadia B lnpasg extgies hoardpg Feotherasrsetsed
derivativ . . - \NAN I i i y be LsRs,
wher o n oaskH DS gl B P, SORR 6 @Rty ORhk ANRa SiibSh ANk s, gy e 1ET
-5(=0) -, -h8Ooyland a-BkkinaseN#TEi0d homelG¥ Okt IeasSeneQ)tiRiNIson-kinhlidSict@duR, -

250C( 0) NI—I-h vii Na'ﬁlcfgc%gscs)i'b . é sr%bsti tuted or unsubstituted Cl1-C6 al kyl), or

- (substi t U688 & 2GRSy s§| Futed C2-Cs al kenyl); and each Rs is independently

sel ect ed fl00#3] H, If sariagt drthwidenknor pronslebbdrein i eghatthacEdtah koomposifieubst i t ut ed or

unsubstituted C3-C6cycloal.kyl), heteroaryl. or heteroalkyl. The protecting
ar oup<t hEPT PR F A el PP BRF Y TET b AP NSRRI B Rlent s

i ncl ude t hasecdnponadsiploddadreesn. such as G eene and Wits, above. 30[ 0089] The
term "acceptagbl e" or "pharmaceutically acceptable”, with respect to a

for mul o+ SR ormsuirerBR Ry e eSS R Bt it i SOMRETRES havi g no

per si st entdesceiBéd hiot@Mival be@bineafpatint b teERsWIng edilddnictriptibe Isubiiest bei ng
treated or does not abrogate the biol ogical activity or properties of the
conmpound, VAHAstP hayvaer. vt (e ﬁletﬁtl%&eéqup%%mth% SReeiEg et Yihe term

“agoni st " iK@fa@hS sgebifid cmBIRMLRE ard HiGenByBSBNEe IRt aly. TRS Hktich hdddifgs

bi ol ogi cal activity of a protein that is the sane as the biol ogi ca%
activity mghlicrqimgye 5erosepnizhiéongl rseaseseondy anl Aapqlfabe songeted of limgingithpand f or
the prot eifhiedWale@Rscrib@d. €xanple, Btk. [0091]As used herein, the term
"partial agonist" refers to a conpound the presence of which results in a
bi ol ogi calCexin V¢nyinglpgya protein that is of the sanme type as that resulting
from the ?@éggcqt 0% B (AENGB Ikt BE BiEdot ML ehdrBafidkfpA6n IlERPIAbGING. Dut of a

| ower mag
30 detailed description are exemplary and explanatory only and are not restrictive of any

subject matter claimed. In this application, the use of the singular includes the plural unless

specifically stated otherwise. It must be noted that, as used in the specification and the
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[ 0092] As used herein, the term"antagonist"” refers to a conpound, the
presence of 10which results in a decrease in the nagnitude of a biol ogical
activity wOh2a11ipee@i n. I n certain enbodi nents, the presentasedloamn37?
antagoni st results in conplete inhibition of a biological activity of a
protein, such as, for exanple, Btk. In certain enbodi nents, an antagoni st
is an inhibitor. [0093] As used herein, "anelioration" of the synptons of a
particul ar di sease, disorder 15or condition by adm nistration of a

parti cul atyGARRAYAH: Ghe ARAIFRGRNT1.08hy GATPAS! hER PRIl @s igsseni ng
of severity, delay In onset, slow ng of progression, or shortening of

dur ati on, cmméxtﬁl@ﬁrlqoélrcmethpr\we ety apelioption, wtuseigf “‘of mean Sandrr” wiHess can be
attribute i on u

compos t 1 o Blso R BRRA AL b AR S a0 Run sOREIRROEL A | et g
of conpoufidsludé’s inolgdad, ”zh@hémelluded ”susloht lamtmgorrpounds of Fornul a (I) (1A,
(rry, III (1 C L1 D her razol rlmdine
conpou%ds e4 ri ?e?%l&ﬁe. nar}daﬁ)dgcglamfsi{gtterms grﬁ\(%lfn@el?ree T lﬁemﬁlelne?al

ci rcul at i dhrayfand Bencﬁ)mgn‘aleaNCIknmmmb@ClesTm“éﬁD.”Wbﬁs. Ac(R(M]O) ead®sur e
(AUC(0")) i ntravenously is usuall fined as
10056 bi may Al St ais NG Th Dby heiisr ARl BolT it iont "o

whi ch conm@umﬁctchss@ypsm HPLe), protesilichomasry, AbchompdyNdsontfindnoDA a (1),

(1A, (11 ) | | A C)

pyr azol opy© éa Béﬁﬁ%‘i?aﬁ%/ Helg F}Ieﬁ%ﬂ# ‘}fg%ee"i“nare éfP%lo‘éa&sUP{?%%Fp?%% t he

gener aly CIdemh@isla&rprweéu tHa G0 RIBRIIATERG @Hibl o5 d inGORReET W) ah& thbdpemt@y al Iy as
conpared to intravenous injection. [0095]"Blgod plasma concentration”
refers toPfIsedwesfnd tehaifyesef G‘Palﬁ‘é‘}?‘bﬁl?ﬁﬁﬁéryd%lgﬁ%%%r@arH‘éPléeiHHStrYsEft‘h as,

conpounds pedichRr A [ﬁl&lﬁﬁﬁ%@ut&&l@lemﬂiidf Heschibddt®ein 4rb tHoB knolnlih Gkart( 1 1] D) 30 or

(I'V) or other pyrazol opyrim di ne conpounds described herein, in the plasm
conponent SemdyH isinigres arasepradly us¢d for ehepyirabiathsery. dhemicat Helyptsas m

concentr a hQrHlaQJutlg'Q %ﬁ'{gﬁ& @érm’ﬁfé‘ﬁgﬁllaﬁd élél)veryg Lﬁ%)trea(nllén) of Ifa'tléﬂtsA‘)Stanﬁérhl B),
(1o, I | D) or ‘ot her pyrazol opyri m dine conpounds descri bed
her ei nis rrmfhmaw asq eptiondllyamed fpr reeemkingnt SN, @@g@ucmtedetsanth@m ail tisswey wi t h
respect t rapeutl c
agent s, 1 nuEL BROk S A e DR B b Ok RN b o R hedf

pl asma combmquatarmr@fmetmmrxg@lnpummxl nmfthd@otqgu:ls ar 4s| cye$cr1(obdb\yqrel(1l 1), ( I I | A),
(1118, % (I i 0D3€un(aerst(o Mhap t'ile Hl %Blcl’or%zgs!ltlcﬁlgﬁ SC 1€ed,%%re(1:r9 ar unds
descri bed in, does vary P om subj Ui'kew se, " Va Ues such
as maxi rrurhmptleascmhe pmoﬂaﬂm@hodolmgy Cfnr()tomis télhinek cconﬂmcﬂs amelxeagenty pl asna
concetratlon T.), or total area unde C tion.time curve
(AL 0% ) oo Pt b Bl “Bib skl BE SRBIRRRg Mty ™ e
anmount neaesiSRfdn is@orabmgtrpdsubEdesanmﬁ@ﬁmwr|emabd1meﬁf; belgtdndés @ount " of a

conpound of For ), I (FTTA)., (JI11 I1

(1V) or ot‘ﬂ%‘}deﬁﬁj}ﬁ?‘(’jf SWng‘?if ﬁﬁ Héel@g HEPOH %‘Erqeﬁ?é‘ggq1®‘3f1’nqzlf%&’g¥ﬁect ed to
vary fromh&u@ﬂ@mg,bg,%@sdpphﬂ@a6131[&096] The term "Bruton's tyrosine kinase," as
used herein refers to Bruton''s tyrosine kinase from Hono sapi ens, as

di scl osed [§048] o nlesgstafed prheravise. 1is tergs g3ng farmomplss menisties Ace SRUERIH No. NP

000052). %ﬁilﬁso&zl}l&aﬁs}a@émbe%date% VﬁeﬁtW&t%bﬂ?oﬂﬂe@ﬁ@ﬁgmlgﬁ)ﬁo eftaFOIUSEd
herein, refers to orthol ogs of Bruton's tyrosine Kkinase,

or t hol ogs cF¥Be-iteETeu diorBarcl rtiodans refers Rt twm%)growdgﬂq‘@m&n k
Accessi on oalléﬁelé%?&l%%r hsa %\%‘ioafkgfeﬂggl%lﬁp RARGSEI b galp){leﬁ\épgr 007799) ,

chi cken ( nBank Accessi on or zebr I sh™ (GenBank Accession
No. XP 69800#9)  did stfiisi‘ene” pprsnéddrie a@fouanlydl@mtth?ésmbra@gmpnga tlinadicabx hi bi t

ki nase 20%3;-[\11%/' dr %X%ﬁﬂ%@ %gﬁ?&%ﬁéme@g ﬁlrﬁﬁQﬁSf aaﬂlgtﬁyl%froﬁr {'1115‘8% itis tclxbgls i ne

k| nase (e. havi n e amno —acrd

AVLESEEEEK@BA@R@ a)l cthy30® 8)aThedicdrofgn étbszi gaelmi, né.sCHaCHoen" or the li ke, as
used herei S 0] i strati on A sel ected
t her apeut |[6b ents ta% <l;1 %rourP rIeFers tort'ﬂl) alsrﬁ%ata rFyd1n Ocarbonﬁ{ouﬁ ﬁlg/?lmrolgkyude

t r eat ment inchgicsre faturateddikydh g1tohp=, vag@nh&naﬂmt iadods mbs¢oeraadanly3alktehmls ame or
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25di fferent route of admnistration or at the same or different tine.

[ 0099] The terns "effective anmount” or "therapeutically effective anount,”
as used hwoenrnyodsssfier to a sufficient amount of an agentcCosarionssoeund
bei ng adm ni stered which will relieve to sonme extent one or nore of the
synptons of the disease or condition being treated. The result can be
reduction and/or alleviation of the signs, synptons, or causes of a 30

di sease, or any other desired alteration of a biological system For

exampl e, alkynhl AL Yo ARy (08 irbRBEARSURLErHSLRINS nbllfy, ARUNT Of the
conposi tion”including a conpound di scl osed herein required to provide a
cl i ni cal | ynoghgthitfii @amHScatebwéa@@alkeme@r alsareangigtrph b itk ane T moigty rafstiie 2adver se
side effe t i case is
opt 1 onal | §r oy nARRTARh L& porE LRt dotRe BERL Bider SRS HAGK AR S50,
The t er m 'grduprtizap batat teastiope eefrb@malrhw taplo bond: Thodkyidessty folrettex satphied a

8: ggrglsg‘gtokgr?sléaluyated; ]1cn§fr1:]1des\@)eranacgociJ ntal }{[ chalr?,IOIr)gC ] Veollee {/gge) lﬂ;?pglec@r::%pg‘l (]tﬁg mpound
pharnacolegmnmeﬁmeﬂwlgmuphehﬂgeuhmﬁnmn@mOMEmEmmaM@ehmuﬂbnﬂd@ﬂn@dmﬁdse si de
effects. Lt is unﬂgiﬁ¥ ! s ban effect anmobunt” or "a therapeutically

ef f ect i ve Fhol™ an?Q PPEMPLLBPBEt to subject, due to variation in
met abol i snosf] t hessafsed sl @-CJihcludes 8)-Co,(A110s,. . (CI- CA) (reey, (rrrQ),
(111o, RY)) ot her, razoJo rim di ne conpoun descr.i bed herein,
age, melghwgzbengmﬁ MEﬂ’HEWWbWﬁHP S%ﬂhyﬁ@ﬁmWﬁﬁ?%§%%ﬁ??%mm%@?ﬁg treat ed,
the 10%€v@eiclya iméital GARKLE 411061 (10rcldhLBlesh inREG 1ﬁ ﬂh@ givdeiigate Of«1t he
prescribing physician, [00100] The terns "enhance" enhanC|n% nmeans to
i ncrease & ! @9%@%@0% fFEPS ‘ihht ot @euprs wlected ifiom %ma@gf hegigedrep®er . By way
of eXﬁ”D'%wn1QQ&@BEMB&s3%%%&5&&%&e@fuﬁhﬁﬁéﬂﬁﬁhh%I@Qﬁﬂhﬁa%ﬁﬁaﬂﬁoﬁﬂ the
ability to increase or prolong, either |n4£otenc or duration, the effect
of t her apditnreseniglsfinisionplsgienvierigha scewrenen pf Be team drlkelz sdieredioggmgagal or

condi ti Onfraré@ 151&5@15{%@@!3(311{%%11%“1 fgt%ﬁ bf’tﬁe Wﬁds deRFibde ﬁgelh%a‘i'ﬂ&desr@{a?erds to an
anount adequate tO0 enhance the effect of t herapeutic agent in t he

t r eat nént adfCaCdilldagisimbirgiosgeationsy Bmmlpf pxamplamén “tsedalkpl” sndirates ent |
anounts e r urse of
e i seadi BB ol o b B P B T b A P P el t
st at us androneesmmgwth}d ethyd, pdonydsso- Ianlayltrh@tyludgﬁbmrﬁ scn‘ butyleandrtéeatyil.ng
physician rm Lehne, o as used.herein refers
to a cystelne %ﬂ1m$uws§ mf?%y“mdggggaﬁghzgﬁg P ?%ﬁOP%I?H¥s honol ogous
to that ofsulﬁyaﬂt@hdnen%éntméd BTypicairallszl ggoupssmciedd;bmmeam nasvagiéiniteédb, her ei n. For

exanpl e 482 s t he h n e rat. or holog of

Bt orids. FTLieE ek dob By TR RISEN SRR R SreldRT Pl ne of ¢he
fch| ﬁken (ﬁlptdp@h}ﬂggut@@ﬂ cﬁyqirhqiymeyél%ﬁtylscmh@eﬂgﬂnq{cﬁmem anyl Sliedikae 'P the zebra
ish ort In. 25 anot her  exa e, the nol ogous .cyst.eine of TXK, a Tec
ki nase. t ol e eRhES K5 R & Ao g Ve B BN Remuoni o 1 he
sequence ald gRyreniud f&h 4 JoubRibaRd iﬁbﬂ@ﬁ@@aﬁﬁn AuBkicHeeh. PRattian Wkehyd Wi de

meb at ki nase. con unan/klnone/?éﬁlog htnd . [00102] The term

“i dent i calerovpesipsuah e, “GRIFGR)-Row %}n&ref%%rt@ t@é&l@@ﬁ%gmawns of
Subs eqiyen RSN Chod, hich 8reSHiB- thd Sindfllfferihe. ThEGIKER/ Mot RSpAMalIR! | Y
identical," as used 30 herein, refers to two or nore sequences which have a
per cent agé’raé’r:h@eﬁ{?éhf Fhain, gheyclic (iImpaishsase. i Belsodneviaeh eepkewd and al i gned
for maxi i peTIESRARIANAS AL B ARERREIIPhehuBdofhnaides anAlirg T egi on
as nmeasured using conparison algorithis or by manual alignnent and vi sual
i nspect i ofii.c.By aliwyylefe gsumphlscnynBipups atporsionpibt swbgiged Mvadinities

"subst ant i, ) i L 60% i denti cal ,
about 65@6?%%%tlcaﬁgm%%%§ g A?ﬁﬁe?ﬁﬁga’ %g ogtégﬁiﬁﬁdgﬁ?ﬁial about 80%
|dentrwalCX@H@&CHBEQ@AEemdmmghnmabnmﬂeQOMMﬁd@dmnwdm%—Gﬂéébbuf 95% i denti ca
over a sp e e ch r th er cent
identity" %g¢ﬁ) eHrTQ%g?gﬂég ue§§e8ﬁ6$%gﬁféght 8f8ﬁcaqg%¥%¥ggmwsex st
over a re@pGMmﬂhah@QSOaOchhaﬁtmﬂbbuﬂo@&wmﬂﬁyﬁéqwngtt&ﬂcmﬂumzwnmn | engt h,
over a region that is about 50 sequential units in length, or, where not
specified, across the entire sequence. This definition also refers to the
conpl ement of a test sequence. By way »of exanple only, two or nore
pol ypepti de sequences are identical when the am no acid residues are the
sanme, while two 10or nore pol ypeptide sequences are "substantially
identical" if the amno acid residues are about 60% i dentical, about 65%
i dentical, about 70%identical, about 75% i dentical, about 80% i denti cal,
about 85% i dentical, about 90%identical, or about 95%i dentical over a
speC|f|ed reglon The |dent|ty can eX|st over a reglon that is at |east

o o, — — A NN . N I . L



to inhibition of enzymati c phosphotransferase activity. 25[00104] The term
"isolated,"” as used herein, refers to separating and renbving a conponent
of interes0D2riow®l | east sonme portion of conmponents noPCOUSRIMAFBST .

| sol at ed substances can be in either a dry or sem -dry state, or in
solution, including but not limted to an aqueous solution. The isol ated
conponent can be in a honobgeneous state or the isol ated conponent can be a
part of a pharnmaceutical conposition that conprises additional

30phar maceysypal Iihe AcHERHGRIE IR ol A5 &}Qﬂ!y?%roﬁﬁ(ﬁl' PHENM:S firdBly NAYmPbe exanpl e
only, nucleic acids or proteins are "isolated” when such nucleic acids or
prot ei ns dareeallfyl geupforaxa triplgdong dilket ipfanahkenyd erdupl baging with Sreatimes wChRwhi ch it
i s associ - . u ' ' rotein has
been ConcgﬁﬁggiggﬁggugﬁFﬁielnééﬂgﬁgﬁqﬁﬁéﬁﬁﬁﬁégﬁ% é§%§¥§fﬁg%q%$%ﬁgégin Vi vo
or in vit ddfqenodibetREportidh sbthe bicymyad ynoadty exabpbrenchad, gamightichainswlcatled when
separ at.ed from open, readi ng franes which flank the.gene and.encqode a

oroter - oter e 1SRG LRI ae i BoDoal AT PRI S b o

i nhi bi t or alkyaglenesgouphexlejny] groapears optmnallycabjpound Ndndimitinpeampteivdat wWith a

target protei e. qa. ki nase) .causes the forpption_ ew_coval ent bond
w b or P erdis T AR OB G S D R b PR e et et 1 s

bi ol ogi calan@cC+UCH-e31dyyIGroupp bpsgant hanftenasabast dndiit )lows atliydiini shed or
abol i shed natw.t hst andi ng the subsequent presence or absence of the
irreversi@ﬁ@ng%ﬂ? ?é%ﬂqmqmﬁ00106]The term"irreversible Btk inhibitor," as
used h@r eijgoss| ef exrs alk@xANgrbiteRrd B (QkylRd KorblRtvheR 289TR 2088REN FEBS fornms a
covalent bond with an amino acid residue of Btk. In gne enbodi nent, the

i rreversi B980] nhi“BydioxyadkylBickers Wremalky! rdigal svflefipgstheraip thbsitugsisvithe® due of
Bt k; i n pagabd dnbhgdro@foah RALIEnitik D& akdpl ¥4 By Pb:§alkdNihBLiObuf0s Mt @ coval ent
bond with a Cys %%1 resﬁ%ue (or éghog%lo tﬁ%rég}fgof Btk or a cysteine

resi due i MMtk thBrbPoFIRYL2SRFee B dibigopdsmyl.drhvdroxspropYlel- tyr osi ne
ki nase. [ GOUAELmENY LR blplsag Ry i 3ul3 SRSl 015 8 ibha Donds or a

chem cal noiety forne roma” chemc rreact’i on "bet ween the functi onal

group 16f dilyidrekepropiidl -éyydtonemnethyl)-ddwiflioxyathyl otrdihedbradiudt4s, such bonds

i ncl ude, hMm oV i.nkages and non-coval ent bonds,
whi |l e sucﬁﬁ§ﬁ§%?%§ﬁ%ﬁ%?3%$€§q%%gvgﬁéghgﬁﬁp%%g"not limted to, esters,
20car bonatl€7] i m“Adexypkds piiat ® esilet sdichly ar defioeklsreincebsilged with froest er s,

pepti de |ipkages an? | bgonucl eoti de |inkages. Hydrolytically stable
| i nkages %@gﬁ SRR ﬂ%wﬂiﬁﬁgges are substantially stable in water and do

not react [0d58h wdthetermt“alkglamile” pdery ad the sN(allkyt)dgdgrogp, bkrenaindlyiand t ed t o,
under physiol ogical conditions for, ar t end i.od of tinme, perhaps even
ndet i1 oS SEl ERarSRrEa b BT e- STHeRag s ey 2ol el RireBRL " That ot ho
| i nkages atith tRON agmadatich they s b@ich@l, canopagudig Usrmsotyelic ingsystert| udi ng f or
exanpl e, . IL.n.other pdi.ments, enzymatically unstabl e or. degradabl e
i nkages ML ¢ hRSHEh e 2GE T © b atis LA by B S EREE By oy
of exanpl anamymifEss @fded ®ra@h.ed pol yners include degradabl e Iinkages in

t he pol yner backbone or in the linker group between the pol ymer backbone

I \
and one o088} e oftyfueavallsiaminealiofn iséars ‘%ﬁawﬁg} Bisal @rdeﬁﬂ%do Mef%mer 30
nol eculse. sﬁ%ﬁﬁt&%ﬁﬁﬁéﬁ@@y@an‘lihé}%ﬁ&@lﬁyl'h%ﬁbk&gﬁs ddRdbd Rdr@nnoOt linmted to, ester

| i nkages formed by the reaction of PEG carboxylic acids or activated PEG
car boxyl i d086d] ds “Wilkonydkdenapaligrlomas Branaliyl sidisgl esdafipedlareipsubyjared

wher ei N SUGH J8SiETanGh CHRS uBRRELAL YA WIEiak¥E Cas AR IRAYS1 Ol ogi cal
conditions to release the biologically active agent. O her hydrolytically

degr adabl ¢0062hk ades amdy” irgkechismicabmeictyovith thefaraglat-6(@aHBoaatNel ¢(Opkages;
imne lin r t ' :

phosphat o ooray HFRFHEEERahGRTHE BREL LAY, 3 HERG AN AR HHEYHE ot

gr oup;30hy drhzored hetaloalipysliobonded dreughsantg cerbop). ddswote Bodiamehipdenazi de and an
al dehyde; ,aGellicd KRAYRIININAL ol Db SAGLE R RHOHNEL O, AN 8l dehyde and
an al cohol™} " Grthoest er Ilnﬁ%ges that “are e 7 BECtT on pr o uct of a formate
and an al cofpbdunddegtibetehdrédimkmges Hmtinea plodri@gnAayramiac,gir oapoxyil pidt cldimg  but
not limted to, at an end of a polyner such as PEG and a carboxyl group of
a peptide; and oligonucl eotide |inkages fornmed by a phosphoram dite group,
including but not limted to, at the end of a polyner, 10and a 5" hydroxyl
group of an oligonucl eotide. [00108] The term "M chael acceptor noiety"
refers to a functional group that can participate in a Mchael reaction,
wherein a new coval ent bond is fornmed between a portion of the M chael
acceptor noiety and the donor noiety. The M chael acceptor noiety is an

el ectrophil e and the "donor noiety"” is a nucleophile. The doubl e bond
groups presented in 15any of Formula (1) or (IA) are non-limting exanples

e - - NN A NN - w o,



nodul ator is an activator, which increases the magni tude of at |east one
activity of a nolecule. In certain enbodinents the presence of a nodul ator
resul ts iwoanizastdeei ty that does not occur in the abseneeTafS2el0®5230tul at or.
[00111] The term "nanoparticle,” as used herein, refers to a particle which
has a particle 30 size between about 500 nmto about 1 nm [00112] As used
herein, the term "pERK" refers to phosphoryl ated ERK1 and ERK2 at

Thr202/ Tyr 204 as detected by conmercially avail abl e phospho-specific

ant i bodi eg), QI% cgmpg?ddk decb"cﬂf)@il Hefkgn Jﬁ%@@l(ﬁﬂécﬁ E‘1" h& ﬁl%zgd)lres [aQ@é‘p%él’I@ﬁ)ubﬂo

"plasma half life," as used herein refers fein rat, dog o

human as dwkepyehneddcsprefeesiin émmcrqaguqb@ﬁ@émp altl(i WrtitSQP/r@tGther@roups ip| asma
fol |l ow ng phar.acoki neti ¢ nodel s
usi ng sof t(ﬁ J@u?ﬁg@sﬁ djo{l %le{t}& %ﬁ%ee}\rletr\n&ggﬁ(t ga{[@r%éagltﬁgshl ch drug has
been 50% eliqomoreaetdeietrdim byne[ﬁdrmﬂrﬁ)rtlp@@licﬂdqurérhe term"pr ophyl actically
effective nt u‘sed her refers that .a nt of tion

appl i ed t(@ggggat |Télﬁ?err\}\lh| Ch Y aclldeflrargmleflte\r/eeertg &% Onrgong%tjan At o1 alCICfC:)SurEle)re Yof the
10synpt onsvagfof madlp@@ﬂse theczo)n:drmnomnganetmﬂlg@n@lﬂed feinogeitly (eat eldmné n such
prophyl actic ications, .suc

p %@gend og% nt S state
of health ar%{l%ﬁ%paragﬂﬂa PRYTT QL oY ﬁﬁ%fz‘]a YHEF'E] YC“%
"sel ect i vésouside nglcmmpan@dnetmaﬁ@af @hdn@la&nﬁa@nmohmdsetnhatthﬁahﬁ@tﬂymebhanpi nds to

any portion af o nore .tar ei ns. 116] As used herein, the term
"sel ect i v&Y9SIH ﬁ‘b‘g“a?lfl%)f %rrasdl?%’“g%éﬂlgaﬁfliﬁ ‘Erfﬂlz?f L%EY%%’P TEIVESHSBi ndi ng conpound
to bi nd t Qo@binai@eI R WLBionSHED @8ds of @hoeXanRl SninBhdd. Wsbhegr eat er

affinity than it binds to a non-target protein. In certain enbodiments,
speci fic BMBadipgnts-dhepaing 6016ifrﬁa?1ﬁ§ 1%9&3%#6@59 Gecompawd ghFeipptadDy (Aphat i s at
| east 10, (& (IIIJAQO(IHQ}S?HL?QQID)]- br Wr%y&k&@@rﬂﬁﬁﬁé ESmpoRad debiGivad finity
for a non-target sed herein, the term"sel ective nodul ator"”
refers to arewo\ﬁfp@eﬁ@eph?a@ Oﬁbwmetawdelrwwa\bp@wgt therpynpecidieagment iy
relative taQ:yﬁelﬂQﬂaér@Jng@hel%ﬁtthevﬂeﬁﬂﬁmﬂgrboﬁﬁ)'hto@'tH% c%ﬁﬁB&Hfd%?PB&nulaS@ﬁ% fic

modul ator réfers to nodulating a target activity at |east 10, 50, 100, 250,
500, 1600 bpindeda e bmﬂn Iy amppslier p@b@fgmelactﬂlﬁ vimajning P@tiaegf Re@pperdmt

"subst ant i r. feer (o] i nt erest
that may Garep B bl SRHARAARPE BB b Eiteh (o R O e
normal |y Zlﬁaanmmnpadliragmemtsmr@daw‘ed ﬁvpmlbetakvalim@mmnémfurﬂlér armttOémE&ts @Bl or to
purlflcatlon of ex i.nter

"subst ant |agllnf0 2 urrallg}lﬂlent arevﬂ%n e%e% ér{fgo%lsroat gﬁep @est(lllrémtems 3% tttnra[?{ i nterest
cont ai ns Iemsbsdﬂnlaam thdaino 30&frafress 1stdmachealncothb c@ﬁﬁﬁunheﬁEoﬂﬁn&r(I)aﬁﬁmt 20%

about oq (L RIBLOTED. OBV pEADYbreliE ity e PEb Pl KRRt 10 oy

dry wei ghthpredifvidthe (RN tengylcompaaenths amidousid. a "substantial |y
purified" conponent of interest ma hav pur | eve .70% about
Dot | mboud b, " S (g e e B BaIDGRY anEhcCeBE, SRTER o7,
about 98%sclahi@itro ARy algyledicRalkyl, &@M@ﬂeroﬂw(ﬂoﬂamm@u@ £fihg calsonyised herein,
refers to an animl which is the object of treatnment, observation or

exper i mentieteppliGusiic Gondsddbrgpgh wgﬁart&% B & tirominyT PO tids ehatin the i ¢ ed
to, a JAaMEBhpbHal H@bﬂﬂ:d hBMtn dARbe Edtéﬂﬂe@dl“ﬁe%roc@dﬂ@m spé L BlpsAS mdred
herein, the term"target activity" refers to a biological activity capable
50f bei ng ShidcsicEtasifonyd i sewcescurlves Grsensiaad dYuts, Eeqtectivp Geovehis Qnggnie ar get
activiti exy hﬂﬂgélsuge Edb %hne\ﬁﬁeyn&tSOhé We@veidorf{ Ny, Q'9@§“vﬂgclﬁg fﬂc&'p%ﬂéted%'eﬁﬁfal
transductlon enzymatic activity, tumor dgrowth, ’inflammtion or
|anannatﬁmmﬁ@@maﬁ@dhpﬂéﬁbgges and anelioration of one or nore synptons
assoct at oo 1, Al aPRRG Yo AN e LOMATL 881 URRM BCERD Ride et 1
"target prote ers to a nD e or a protein capabl e
of beixg bolnd, ﬂoyew@@ earbquelebdergdlamgs oulrrydonibyls) hetere@tctcs(\egnbodl ments, a
t ar get prtm 2 "treat, " 't t|n treat nent”
ne beed” ndr eIl bue B ER PR Bkt et PP i e ase - or
condition synptons, preventlng addi ti onal synptons, anelloratlng or
preventing the underlying nmetabolic causes of synptons, inhibiting the
15di sease or condition, e.g., arresting the devel opnent of the disease or
condition, relieving 22



t he di sease or condition, causing regression of the disease or condition,
relieving a condition caused by the disease or condition, or stopping the
synpt ons WO 20hi@v4ciedease or condition. The terns "treat, PCTIUSR@DIONIP77 Or
"treatnment”, include, but are not |limted to, prophylactic and/or
therapeutic treatnents. 20[00123] As used herein, the ICso refers to an
anount, concentration or dosage of a particular test conpound that achieves
a 50% inhibition of a maxi mal response, such as inhibition of Btk, in an

assay t hatardﬁ?a@i@éj(re%s c§é18’hk§l§§&l%ﬁedronﬂaqg %gélocf@esysiﬁﬁigsk&%ﬁ gé Sbtloﬁgﬁp r ef ers to a

dosage, concentration or “anount a particular test conpound‘that elicits
a dose- depebstauad. R@gb@ﬂmsmnmnoa@%@qumdﬁml expression of a 25particul ar

response L at i.cul ar test

comound. R © el e KPR R PR B B et P B i

[ 00125] | h0GomE f dlhk caminrignedbsicd iripgi@n cobract pase clindtivofutohempounds sui t abl e

L?;ngzg dl gﬁnt rrlllgertrc;@t 1@%%%‘[(%8 ﬁenO{eEEe 1111um I’e?lo eldgﬁ éunrlé{:s lgla{g cZon\(s/)\%utﬁ%heerﬁtrgeghliso

(():L he_r W|t se f«iﬁaﬁ]campld dyellohemy), ,pynahnd: tpglrangnmnc@)zrgagracb (Sgn:aﬂbﬁe@réﬂg%dmanﬁgd 9 gzni ::
em stry 4t enum Press w York. In

addi tion, © ‘{}81?688’25 pg{:ri)lﬁ féfﬁ‘& %@9%81)’}5’8? ﬁreg ré URALEL 98 Btk (e.g., human Btk)

are di SC|[01B§8]1 | MThe €r@. “fuskl"SefeRab emiictides 1n6vhﬂ1&wé@9moﬂﬁ@§§ha$¢)ﬁ_&iofri c

definitions E)r ovi ded, the nonenclature enployed in connection with, and

t he | abor 3%06‘?@/0 %9¥-ocedures and techni ques of, anal ytical chemistry,

synt hefoi C [@F69RNI CThe R “BdrbYoycRdThr FRslbd dlat reﬁi%jtoﬂhﬁﬂg RAeRU daRbf e stry
descri bed herein are those known in the art. Standard techni ques can be

used for BEMSHPEENE S fipkSLearbop piom: Carbogye Peludes aph andaclogiiyk 4 pe term

preparati @Ry dfs@hgaiRS EBbey@b dofialclcY@E¥e (dB@rde &f’ét’)nfﬁ MhiRfth P BBkont 00126] I'n
one aspect, provided herein are conpounds of Forrmula (I) having the

structur eCOlF%mS atAcast qyeqtom whigh isdiffeyem fiei @rt(qn)(l ¢ hierestpm). Hefesogyclsond, CH2,
0, NR2, S;ndddes ﬁ%’f&l%l A4 hg‘%cgcﬁgalky-[ ¢§b(ﬁ%99§191d hgerog?@}éskc)éh 8o gptlogﬁlly

C3- C6cyc| oal kyl ene; is aryl eteroaryl Wwherein aryl or
het er odr ylsubsgtugdt i onal |y substl tuted with at | east 15one Ri;

[0070] The term “aromatic” refers to a planar ring having a delocalized mt-electron
system containing 4n+2 1 electrons, where n is an integer. Aromatic rings can be formed
from five, six, seven, eight, nine, or more than nine atoms. Aromatics can be optionally
substituted. The term “aromatic” includes both carbocyclic aryl (e.g., phenyl) and
20 heterocyclic aryl (or “heteroaryl” or “heteroaromatic”) groups (e.g., pyridine). The term
includes monocyclic or fused-ring polycyclic (i.e., rings which share adjacent pairs of
carbon atoms) groups.
[0071] As used herein, the term “aryl” refers to an aromatic ring wherein each of the
atoms forming the ring is a carbon atom. Aryl rings can be formed by five, six, seven, eight,
25  nine, or more than nine carbon atoms. Aryl groups can be optionally substituted. Examples
of aryl groups include, but are not limited to phenyl, naphthalenyl, phenanthrenyl,
anthracenyl, fluorenyl, and indenyl. Depending on the structure, an aryl group can be a
monoradical or a diradical (i.e., an arylene group).
[0072] An “aryloxy” group refers to an (aryl)O- group, where aryl is as defined herein.
30 [0073] The term “carbonyl” as used herein refers to a group containing a moiety
selected from the group consisting of -C(O)-, -S(O)-, -S(0)2-, and —C(S)-, including, but

not limited to, groups containing a least one ketone group, and/or at least one aldehyde
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Y and Z are each independently selected fromH, G -C6al kyl, C2-C6al kenyl,
C3- G ocycl oal kyl, Ci -C6heteroal kyl, C2-C6heteroal kenyl,

C4- G ohetwoaoyidl4emh kenyl and C2- C oheterocycl oal kyl, wireraisno1@ios36al kyl ,
C2- C6al kenyl , C3-Gi ocycl oal kyl, G -C6heteroal kyl, C2-C6heteroal kenyl

C4- Ci ohet erocycl oal kenyl and C2- G oheterocycl oal kyl are optionally
20substituted with at | east one RL; or Y and Z together with the carbon
atomto which they are attached forma C3- G ocycl oal kyl,

C2- Gi ohet Fdﬁﬁy&ﬂdﬂ)@hﬁ)ﬁst or@%stgr %8@%%5@/83’23'1&@11 dﬁ@@yljooxﬁrcﬁéld ng heliergary!l ,
wher ein G ocycl oal ky eterocycl oal k Per ocycl oal kenyl ,
aryl, or h@@tem@éhlgqster alioep cﬁytclil @%ﬁbﬂbﬂyygrgumsmludﬁl@@n@a, alldelaztdeﬂ, e@rb‘@xydme X;
25wher ei n they are
attached f %@%Q%t&ﬁ?%ﬁﬁgégéﬁ%gs?yr}%@gwgp %‘?T%gtsc*g‘?‘?:%ﬁﬁag% yC oa yl or

C4- G ohet branched) Qradyklm‘lyblpaﬁetse nitrogen atom of the C2-Ci oheterocycl oal kyl
or C4- ocycl oal ken optd gnal | bstitute i nd the
car bongat E&}ﬁ[)f %&%e?e a% atlk ?0%50 Bal nl%C e &p%eecerragfgai}gﬁww" aélrrllsyl are
opt i onal | ynyubsoh bt ledregen andis dpaansaﬂlyeamra)én partidiyiuasgehted toe dulfyr om J,

e gg j % a%ifatﬁdl el 6‘%‘(?9“1’55138 Sgﬁo“%’ﬂgdvnﬁr%on? g gﬁ%nggf\@%( 1 ‘Hggs‘)e N(R2) 2,

- SR2 -G -e%ﬁ{ilksydf cyel&{ls0 eRAps m@ﬁ(le—ﬂh): mlomng\i%@ﬁes()) R2, -NR2C(=0) N(R2) 2,
- CNR) N(R2)2 “C=N-OR)N(R2) 2, - C(=S)R2, -S(=0), R2

-C(=0) N(R2 ,
-0S( 0)vR2 =0) is -G -Coal kyl,
C3- C6eycl o b %cl oal kyl, aryl, or heteroaryl
optionally su 5titut ed W|t at i i

| east oneRl 1OV|slor 2; Rais H -S03H,

or CG-Cdalkyl; Rb is , O—I %OB 2198 s sel ected from F,
a, Br, I, CN,E|NC2, | aI kyl, Ci1-
Cehydrigxyat’kyl ,—0Cl1- ha1 o - CGhe 2 aI k - CchcI oal kyl , C2-

15C6het er ocycl oal kyI, phenyl , -NRZS( 0)2R2 -S( =0) 2 (R2)2 -C(=0) CF3 -
C(=0) NR2S( 2R2, —0)2 =0) RZ , : | n Qp onaIIy the two R2
groups of @E’ Wgen mto #tached forma
C2- C6 heterocycl oal kyI r| ng; -NR2 =0) R2, R2 -0 N R2 02R2

-C(=0)R2, - —0 0) N( O5( 0)2R2 -OS( =0) 20R2, -S(=0) R2,

- S(=0) 2R2, ea am no acid 20fragnent; R2 is H,

Ci - Ceal kyl> CGha drzmd yrad kg Dep@hdlﬁ@o@ﬁmﬁmb&yl R3 is H,

SoB o ¢ hé%bﬁﬁﬁoéﬁ B eefarn% iﬁa&aﬁfy%m Bt g, g pen Sk b ¢

t her eof [ QGiél cﬁ%alk?ymyhaaﬁhg 3&5@0%015 hemenbodi nents, substituents are
optionally selected g froma subset of the |listed

al t er ndt i V&SI For“Cé%la%}brlélkyl” ﬁlegleﬁr?él aivhdicale it defingd hegein, spbyigitedoppha 9, NR2,
S, CO C=R¥dealBi gf%uﬁkﬁa@hmhm%eya@enkﬁm%wﬁ%mn%md&cy&op@opgﬁﬁ@h @r 0. In yet

ot her enbodi ment s Ais an aryl

subst i t ut e¥clohutHmsthyl, é‘é?é‘lpe@tﬁ@lqi@’ I Cb’ﬁlowlnéﬁthvérané tsdtenents, Ais a
6- menber ecﬂ (Wﬁ}’l Tlh@ te?ﬂmﬁetgltopfcrle”er RWI &Ioﬁ*onfahé ﬁld%ﬁmﬁhcych@ glcbtuﬁser

enbodi nent's, phenyl Is substitute one Rl selected fromF Br, I,
_CN, N2, COBRRIng oOR®) foumh(eﬁzgazom&@@lhgﬂlecteérfwne@k@hndN,rwlfemﬂn prsh errbodl ment s,

phenyl, i s ' | -1 OH, funt nts,
phenyl20| S hgtl&%%%éllic%(g% hﬁ Ittrﬁmﬁ 192%% ?fﬁgt ec% TB' ?tg%ﬁ dv%fh tﬁ@%ﬁﬁ?ﬁﬂ{%

- SR2, and rin@RBsaid grommddcheot cen’damdwmdjtacenpﬁemﬁlatqw Heubmt wheteeet thd t h tvvo - C]—I,
two -0SO3H or - nd 0S03 In ot her
enodt ment 4oy oS B ek PR FERA IR bt &y e OBt 4 e s
CH2. I n otoker atemtml@hhmemh&m)ﬂmst@ﬂrbseﬂbn e rhd@lZ)esagmdtld.nsls&chChs “CnCanot her

enmbodi nen N I k [N one G - Ceal kyl
oS Conmkisme e el (e Binpent CRoTRS: e Giges SR ART ber

enbodi mnttotalliambSr dttatdnid iDER reugblmdsl uﬁieatstoothha&h&etéﬁG@mkylhag chihha@Be enbodi ment ,
Ci - Ceal kyl stituted

C(=0) N( R2)a§(lh 191 gﬁ%m%t%‘%m H’Pg lge%‘ézrl%wgq““s%;%@?raﬁgéwg r@zrﬁﬁzq =0) R2.
I n one enbogic ARAtumBAUIT alddnsitBat ble cbRtaPRBEIaAPALE [TBNE fouRkdivieSorGix E&abdd - 10

anot her enbodi ment,
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10C - Coal kyl is selected fromnmnethyl, ethyl, n-propyl, iso-propyl, n-butyl,
i so-butyl, or tert- butyl. In one enbodinent, R2 is C -C6hydroxyal kyl .

[ 00129] Iwocena/®@dsedi ment, Y and Z together with the caPb®uUSato051307 whi ch
they are attached forma nitrogen atom containi ng C2-C oheterocycl oal kyl .

I n anot her enbodi nent, the nitrogen atom contai ni ng C2-C ohet erocycl oal kyl
is selected from In yet anot her enbodi nent, the nitrogen

at om cont ai ni ng C2- G oheterocycl oal kyl is 'ssssN-Wsjs3 SCS3 N 'W-or

| east one rﬁgg 1h@thc@1tat ﬁagt%ﬁé Qgﬁl 1§Mn@(ﬂ£1a‘[ %aét%n@gtbﬁ’lqg Qget&roﬁ)[mn nd @161 Br, I,
-CN, -0R3, and . I'n one enmbodiment’, Xis -OH o H. nanother

enbodi rrentremwmg thOé@ur@@erw@er @(rbﬂ@)alQms @(he‘@yO@tOmS) émhet@pm}qwmu In yet

anot her Coal kyl .
Tnoyer a farnar: morthdodlmbiole aldl oSl p BT BA R Yame be it

i so-pr opylfl;onnorbungth@r Hstoltwqulets calah@lontonall}fcmlbglituted 3 i temhotﬂrqmdt gan

Cl- Geal kyl ts%ﬁe eqStot %¥9d Vc\"a on gto ﬁln oma cD tthe!: cﬁcSerrglqumc I uCI Goal kyl
is substltuta PROP ROV RE anot enbodirment, R %epctedfrom
F, O, Br havipg 91(]:})14 aN@% in ﬂféREmga}mIermtbut aamhmifmer@uym]mograupsdmfsr legoent. In a
further enbo

further J |s G - Coal kyl .
e Sibaie i Bl TP LT S SR G et G S AT el
n-butyl, IsW@Aﬁlexarﬁ@dofﬂt Jnfeuibyiled héteroaydit Resup evdredding nderived fré@al kyl is
substituted one R n_yet anaqther enbodi ne
Subet i { ut GeeTER AN aRIe of Bs K e A ey POarRPEd 80T om F.
a, Brio I,ma@&edma%mcﬁmg%ls byRidyEln®arf dxbinBRIof 8 TOOEHnBeRY hetbcydicat | east
one am no acid fragnent. |In one enbodinent, the at | east one am no acid

fragnent iS5OUR itgut e EXFmRYes AT RPPrRESMEtE PEEFREIFIC SYONPSHE PHENIdEh o di rrent one
Rl is an %&@fdrgﬁﬁﬁ?ﬁ Bfhy &9 ﬂlra{n@/? t@ﬁaﬂﬁd’rotﬁ%m&l&eﬁﬁlg@%?ﬂn}lr @ fFopydnyl,Br, 1,

I n"yet anot her he at | east one
am no aC| detlfah%@ﬁ@wpyliaéylaplmfldﬁf@pWﬂ%‘ohfroaén‘emfphqlﬁodhlpﬁ%ftyh@Fpeéﬁffﬁ’db| ment, the

at 10 | egsisane -ahfe, tﬁgﬂagylfﬁcﬁ%ﬁ%hdﬁl?l Bxedphily, Rﬁ'i@]%dngle ofgd’z@ﬁﬂgnt I'n yet a

further enbodi ment, the d fraghent I's a fragnment o s-@y. In
one enﬂﬁodldmmlnlethiaéep@WJ ﬁ@ﬁr@hydr@pyaudwhérpyerﬁbmdu %Esﬁmllnﬂzm@&mmene is

el octed PrORTRORE PR TR F R R R EHLSa b LaBhob RS e
is C2- C6hdﬂefd@oyltahyiadhkxdrothienyledlbjzdnﬁuraeydbpﬁaz@dmymm@@ztwnﬁr ocycl oal kyl is an
TS sel oot ARt RS SRR RS TRy 3 Ry TB O T By Epl gyl 1 1
- S( - 0) 2NRGihol)ilRA, Exa@ip(cs O @atic hdB(cs0)i@ORips aréiﬁ}zrfdl)rﬁz imalazel@( =0) 2R2. I n one
oo e it SR G o EOSTEb eReT L 2
is CF3. 20k&0k30Gjothinzodn, q)yemgzod;unﬁnﬁyl 1tscktﬁ1ﬂoanbtlolnw1§rlcbérﬁmﬁu&folyﬂ he conpound of
Formula (I )enzo Srar;[y ecm%tolrmy(f tln azolyf 1ndof121nyl ph(tha1221nyl pyridazinyl, triazinyl,
isoindolyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl,
benzothiophenyl, benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl,
25 and furopyridinyl. The foregoing groups, as derived from the groups listed above, are
optionally C-attached or N-attached where such is possible. For instance, a group derived
from pyrrole includes pyrrol-1-yl (N-attached) or pyrrol-3-yl (C-attached). Further, a group
derived from imidazole includes imidazol-1-yl or imidazol-3-yl (both N-attached) or
imidazol-2-yl, imidazol-4-yl or imidazol-5-yl (all C-attached). The heterocyclic groups
30 include benzo-fused ring systems and ring systems substituted with one or two oxo (=0)

moieties such as pyrrolidin-2-one. Depending on the structure, a heterocycle group can be a

monoradical or a diradical (i.e., a heterocyclene group).
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Formula (I A). [ 00131] Any conbination of the groups descri bed above
for the various variables is 25contenpl ated herein. [00132] In another
aspect iswea?oamgeend havi ng the structure of Forrula (I PCT/USEawmsd3ar (11);
wherein: L is a bond, CH2, 0, NR3, S, CO C=NR2, or C=N-OR2; 5T is a bond,
G - Coal kyl ene, or C3-C6eycl oal kyl ene; Ais aryl or heteroaryl wherein
aryl or heteroaryl is optionally substituted wwth at least one R; Y is

Ci - Coal kyl ene- CO2H or C2- Coal kenyl ene- C(=0) H; Zis

C! - Ceal kyl NRQ[% Tgﬂlg‘he%@rgly lor gﬁéﬁlﬁﬂ)@iyl YRR rhdtidt ?éfterg\‘tc;a{ﬁ Amigast one
Ri; or 10Y andZto ether wt he carbon atomto which they are attached
form a R4 b that mch(dmc)r@ror goyesring hetaneptamyysledted frop mﬁr@e@roxvg@r@d@uiﬁm e bond;

E I ?:I 0-6; AqIIIV %orgﬂﬁmgw&gar +cq’ obglée%e]r%ﬁr}lc@i 1%%?6‘}80 a&?ﬁ;r?dtl% Igi%]b%; ted from

G C6hydr owv;hadhlayleasmﬁeaﬁt@ﬁki@le@alaﬂoyis of Oc 1108 Ivet B trogen o). Imtr%@mmﬁbkyl c2-
C6het I =0 S(=0) 2N(R2) 2, -C(=0) CF3, -
C(= 8) %%g%?h%%@igrg? Sd?‘%‘ﬁﬁé%iﬁ?‘&f )morlf‘f?‘ﬁ%)z( vv)her(m n) opti 318.| I)y the two R2

groups 20 @I\ Hand i ich they are attached forma
C2- C6 het droclyclQabkyl @ @m =0) NR2, -02R2, -C(=0)R2,
-0C(=0) R2, -"C(=0) NI(R2)2 (2 0) -0S 0)20Fé2 -S(=0)R2, -S(=0)2R2, and
at | east one am aC| J)rag OSCBH or NHSOBH, R2 is H,
Gi - Caal ky|@ »i yI e - 06di hydr oxyal kyl , or C3-
25C6cycl oa Nrret 'ﬁ)ro , 1so-propyl, n-butyl,

i so-butyl, ert b tyI orN SCBH and PRS ar eN each |ndependently

sel ect ed fN”o CN[ R3, G -Csal kyl,
G - Céhal oal xy l\k , G - CBhet er oaI kyl, C3-
Cécycl oal kyls CZ C6het erocycl oal kyl, phenyl -0S03H, - NR2S(=0) 2R2,
-S(-0) 2N( \- 5 3, - O)NRZS( 0)2R2 -S(=0) 2NR2C(=0) R2, -N(R2) 2,
- NR2C( =0) R, -002 -0)R2, -0C(-0)R2, -C(-0)N(R2)2, -0S(-0)2R2,
-0S(-0) 20R27s - S(- 0) R2, - S@nth)lQRRQ IEpehdatg dnebesttruone, ahttnoayt gdup cadweent ; or
optionally v\/nermd aBorSi 4 % 12 } ePer 5 u55 toget her with the carbon
at ons 1o V\hlélﬁatﬁey are it achid T &l ge%(? wherein whenis a single
bond t hen [®8and AR&saﬂ&mmtthdmmln“ﬂmebmgﬁm hetb&w/tls” Skdt@otye thafkyDror - C( =0) -
- (=0) Re- "‘hetgg)ahc%rchc refersg[:o( a non- gromatlcqng wherelgl ohe or n(lore at)oms formﬂng t%le ring -N
is a heteroatom. A “non-aromatic heterocycle” or “heterocycloalkyl” group refers to a
cycloalkyl group that includes at least one heteroatom selected from nitrogen, oxygen and
15 sulfur. In some embodiments, the radicals are fused with an aryl or heteroaryl.
Heterocycloalkyl rings can be formed by three, four, five, six, seven, eight, nine, or more
than nine atoms. Heterocycloalkyl rings can be optionally substituted. In certain
embodiments, non-aromatic heterocycles contain one or more carbonyl or thiocarbonyl
groups such as, for example, oxo- and thio-containing groups. Examples of
20  heterocycloalkyls include, but are not limited to, lactams, lactones, cyclic imides, cyclic
thioimides, cyclic carbamates, tetrahydrothiopyran, 4H-pyran, tetrahydropyran, piperidine,
1,3-dioxin, 1,3-dioxane, 1,4-dioxin, 1,4-dioxane, piperazine, 1,3-oxathiane, 1,4-oxathiin,
1,4-oxathiane, tetrahydro-1,4-thiazine, 2H-1,2-oxazine, maleimide, succinimide, barbituric
acid, thiobarbituric acid, dioxopiperazine, hydantoin, dihydrouracil, morpholine, trioxane,
25  hexahydro-1,3,5-triazine, tetrahydrothiophene, tetrahydrofuran, pyrroline, pyrrolidine,

pyrrolidone, pyrrolidione, pyrazoline, pyrazolidine, imidazoline, imidazolidine, 1,3-dioxole,

1,3-dioxolane, 1,3-dithiole, 1,3-dithiolane, isoxazoline, isoxazolidine, oxazoline,
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[ Xis (R1l), wherein J is O, NR6 or C(R2)2. R6 is selected fromH,

C - Coal kyl, G -C6hal oal kyl, G -C6hydroxyal kyl, G -C6het eroal kyl,

C3- Cocyclwalkulos6%2- Cohet er ocycl oal kyl , phenyl, - S(=0) 2RCRA)S201008370) CF3,
-02R2, - 15C(-0)R2, -C(-0)N(R2)2, -0S(-0)2R2, -0S(-0)20R2, -S(-0)R2,
-S(-0)2R2; or a pharmaceutically acceptable salt, tautonmer, or solvate

t hereof [00133] In one enbodinent is a conpound of Fornula (I1) wherein T
is a bond. In one enbodiment is a conpound of Fornula (Il) wherein T is

G - Ceal kylo@%hdlh@ ﬁ%ﬁlﬁﬁBnnghlazgﬁ@é ﬁﬂ"iz@ﬂﬁné %n(g'@ 0x£tﬂlOYa%E ghAgS enbodi ment
is a conpound of 'Fornul a ) wherein I's Rois NH2. In a further
enbodi mentxgnples ﬁrhyﬂerocycrio letl geouf)wbheafereqﬁﬁ@ds mﬂroewlhetesocwﬁehwcludbn one
enbodi ment hen i s substitut ed th ocne Rl selected fromF, O, Br, I,

CN, NO2, - ‘g% ererdl menty is a corrpound of
Formul a (I nN ny s | Dut w -0S03H. In yet
anot her e | s_a/co sl ) rein phenyl is

substltuted W|thtvvo Rl seIectedfromF CI 25 Br, NC2, -SR2, and
-0OR3. In m r@ﬂ; nd@ior (||) wher ei n phenyl
i's substlt g' O—l“/oor t\Wwo /- 0303 Eﬁ 0SO3H. In yet a
further ment Y is Gi-Céal kyl ene-CO2H. I one wrbodi nent C - Céal kyl ene
is C2Hb5. In anot her enbodlrgent is a conpound of Fornula(ll) wherein Y is
C2- Coal ken eIene 0) Ki_I'n yiet ampther %‘oodi ment C2- C6gl kenyl ene i s C2H3.
In a furt @ﬁ] 30 a TP of la (IN) wherern 2Nis

CH2- NHC( I n e@n; - Ceal ky ;el ected
from net hyIH et hyl , anropyI i so-pr , utyl, i tyl', or t&rt-butyl.
|n one emogimRl s tr%m%{épd%ﬂ%hg’falsgﬂ{cmdh 1 ot R Latbofftas, RERS 1010

together wth t carbon atomto which ey are attached forma ' (R1)13
group. | nmhfdﬁgthvénotémbwd|théln1mOﬂ1$aP<§lamd®nfhe distoshaidgs arldrthfa further

enbodi nment, 3| ' ound of Fornul a
(1) wher elhﬁ&éci%lgdei ]?%% l%{l?émﬂhg Fth} C'Elﬁéé aﬁ%%‘g{&g%?l hﬁlpEaé"fugfr?n&l}[)o whi ch t hey
are attachmniotadlcmhwa(dﬂac)ltalpcpl mlmmcecibdwlmrgroup}f and Z together with the
car bon at ch they are LA, .4 and Bo are, each
|ndep21nde @@Ps\é%&teé g ol ‘If‘la%&? éal%g‘f“ < dI\I,l”P“? <ff S’ %106&3, Cl-
1() C6al kylbyonanghdasddd. east one am no acid fragnent. In a further enbodi nent

is a conp of _For rmul I ,Wwher ei 4 is Hand .R5 is -COH et anot her
enbodi mondURdl 5 JGatBebike e s iuh A e (e e s T T
one enbodirémb?l bv&hﬁhﬁl@g@i%tﬂ Tatcer0k fﬂ:iﬂmaiirﬁédts)m\ﬂd‘d Iﬁ’dfh&ﬁvﬂ oRﬂlloiﬁl@dRéeﬁire bot h
-OH In yet urther e nt is onpound o rmul a I erein R4
is Hand R%’HIS?%IEP]F‘éeéIé’le‘gﬁg’gSWtﬁ‘é‘s ék&bﬁq‘i‘%ggﬁfr‘?ﬁﬁtare 3l I’o??&lelaé(o ?T%Iw\ﬁ{]ﬁent is a
conmpound @i offie dbodintdnts)in WRRH @& of MSredl dog@SdtofN@e Aipldid #ih Balbgeagment is a
cysteine or glutathione fragnent. In one enbodl ment is a conpound of

For nul a (IaIOIﬂSvIIheP@Pgﬁnmomssar%@t@&tleoﬁamﬁamm angther. gy | ' _CN, -NO2, -SR2,

- OR3, andR{@mFﬁahIﬁB korml* ﬂu%ﬁkﬁ%@bé@ﬁ?elﬂ Peflhs @@imﬁ%pciﬁ whieh '&Ul'e@st od )
wher ei n is -OHor -0S03H. 1n a further -1-
hydrogen is replaced with a fluorine atom. Examples of ﬂuoroalkyl groups include, but are

not limited to, -CF3, —CH2CF3, —CF2CF3, —CH2CH2CF3 and the like.
20 [0082] As used herein, the term “heteroalkyl” refers to optionally substituted alkyl

radicals in which one or more skeletal chain atoms is a heteroatom, e.g., oxygen, nitrogen,
sulfur, silicon, phosphorus or combinations thereof. The heteroatom(s) are placed at any
interior position of the heteroalkyl group or at the position at which the heteroalkyl group is
attached to the remainder of the molecule. Examples include, but are not limited to, -CH>-
25 O-CHs, -CH»-CH»-O-CH3, -CH,-NH-CH3, -CH»-CH»-NH-CH3, -CH,-N(CH3)-CHs, -CHo-
CH,-NH-CH3, -CH,-CH,-N(CHj3)-CH3, -CH»-S-CH,-CH3, -CH3-CH»,-S(O)-CH3, -CH,-
CH»-S(0),-CH3s, -CH=CH-0O-CH3, -Si(CH3)3, -CH,-CH=N-OCH3, and -CH=CH-N(CH3)-
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/ enbodi ment is a conmpound of Fornula (lIl) wherein Xis (Ri)n. In one
enbodi nent, 20p is 1, and qis 2. In another enbodinent, Jis C(R2)2. In a
further ewbadivmstes each R2 is hydrogen. In yet another pemusdénomwsisy7p is 2,
gis 2and Jis 0. In yet a further enbodi ment, X is norpholine or
pyrrolidine. In yet a further enbodinment, X is substituted wth at |east
one R1. WD 2011/ 046964PCT/ US2010/ 052377 [00134] I n another enbodi nent is a
conmpound having the structure: NHR ,NNH wherein Ris an am no

prot ecti ngar QUR4ioh, iR sRALRRARHNC &) {&{w@%%fbtaf%ﬁl}ls%res&héecuﬁ%' Mh G, bPT
met abol ite thereof I'n another enbodiment, the amno protecting group is

sel ect ed wagwf Frapwle, @éz—N@ﬁCHﬁ&nd {GHAQ-S8EBaket ami de, Bn, tri tyl, 5

benzyl | dei@g@ﬂ]“eqh % %IEJBE olﬁ”?%f%@%‘ﬁfjat{) OEhQPth%Ea{rﬁ&e& h?&%g% 0f the prinary

amne is eht an e nitrogen atomto tached forma
pht hal i m distagoabams arotypa;abhmdmo@mﬂy selbdted famelpblwﬂwg@abulfursnﬂr%me or

gen{)g‘goh%t ?11;[0%? IR0 hoip%or]u%ﬁ;ut are notqfemﬁerglqg i re@er_la%rm n%eraboadlmef‘n(%s i%r %uc% twI nz ag(r)E)B[e)r

10[ 00136] niane mtéruxtbﬂneare@l’dselﬂl,l thiemto arsnae htﬂﬂ‘pa:tmmdczmeilldfmttm%am(asrbne ; or a
pharmaceutlc acce vate, o of [00137] In
e emboathint 1705 EEHER et ma b Sopd b TRt B8 [ H b an
am no probeets ng 15group. In another enbodi ment, the am no protecting
group is ted. from| trif uor o tam de, Bn, trityl,
Bensy i deif ne T kboREor e e i BPEHER RSB ¢ he
primary am e msichlSaith trntbritljombd by the bbihd 40 86Midete@d bopattuftdigdrt | S
attached for m a phthal i m de group; or a pharmaceutically acceptable salt,

sol vate, OFbsHE¢HEKol i te t her eof [00138] In one embodinment, RL is H In

one enbodigisl . RheitdmanBREy AERHRo a%ﬁbcﬁf&%@@ﬁéntér ﬁlﬂ@cﬁﬁh’%&; ofal is an Fnoc
group. In a further enbodinent, RL is a Cbz group I n anot her

enbodi mentnglesuls. 6@@%ﬁwlqﬁlawrﬁth@m@cwnméfhﬂn@ealémmﬂs cedded M2 is H, an an
am no prot, H&gtogrn%&u Ci - Ceal kyl, C(=0) G -Ce6al kyl, or C(=0)C2-C6al kene;
wherein G -Coal kyl, C(—O) ClCoal kyl , C(=0) C2- Coal kene is optionally
subst i ut 481 t h Anfthioalkety”oncalkylthit iererenefesdd ecbelylgbrom F, O, Br, |,

-GN - N2 ’[00—8§FZ’ A 5335 grSElp £8RL Kl red @ cifRP A apfﬁlolfglloup G &@ﬂﬂ¥&l&9§&¥€ﬂ kyl v

[0088] The term “optionally substituted” or “substituted” means that the referenced
group may be substituted with one or more additional group(s) individually and
independently selected from alkyl, cycloalkyl, aryl, heteroaryl, heteroalicyclic, hydroxy,

20 alkoxy, aryloxy, alkylthio, arylthio, alkylsulfoxide, arylsulfoxide, alkylsulfone, arylsulfone,
cyano, halo, acyl, nitro, haloalkyl, fluoroalkyl, amino, including mono- and di-substituted
amino groups, and the protected derivatives thereof. By way of example an optional
substituents may be LsRs, wherein each L is independently selected from a bond, -O-, -
C(=0)-, -S-, -S(=0)-, -S(=0);-, -NH-, -NHC(O)-, -C(O)NH-, S(=0),NH-, -NHS(=0),, -

25 OC(O)NH-, -NHC(O)O-, -(substituted or unsubstituted C;-Cs¢ alkyl), or -(substituted or
unsubstituted C,-Cs alkenyl); and each R; is independently selected from H, (substituted or
unsubstituted C;-Caalkyl), (substituted or unsubstituted Cs-Cecycloalkyl), heteroaryl, or
heteroalkyl. The protecting groups that forms the protective derivatives of the above
substituents include those found in sources such as Greene and Wuts, above.

30 [0089] The term “acceptable” or “pharmaceutically acceptable”, with respect to a

formulation, composition or ingredient, as used herein, means having no persistent
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O0C1- Cohal oal kyl, G - C6heteroal kyl, C3-C6cycl oal kyl, C2-C6het erocycl oal kyl,
phenyl, - OSG3H, -NR2S(-0)2R2, -S(-0)2N(R2)2, -C(-0)CF3, -C(-0)NR2S(-0)2R2,
S(=0) 2NR2Z020)1RA6964 N( R2) 2, - NR2C(=0) R2, -O0Q2R2, - C(=0) RRCTABS{1605R27 -
C(-0)N(R2)2, -0S(-0)2R2, -0S(-0)20R2, -S(-0)R2, -S(-0)2R2 wherein R2 is H
or G - 15C6al kyl. In another enbodi ment, the am no protecting group is

sel ected from Fnoc, Boc, Cbz, Ac, trifluoroacetamde, Bn, trityl,

benzyli deneam ne, Ts, or the H attached to the nitrogen atomof the primary

am ne is %1@1?1%&21?&?&% tﬁ@%er&?ﬁ?héﬁlth ?&%@u@&&%ﬁ?tr%éac& dbls ro? al%éa@&t*ﬂ@d forma

pht hal i m de group; or a pharmaceuti cal acceptabl e salt, solvate, or
met abol i t@lqlqr@qaémtlvzmpmm68|0ﬁﬂ@r¢emewb@dmdemelatwlyungntpmc| n anot her

enbodi men 00 %AcfaaSMer&@H@ternll ”a(ggﬂl% *P@f%rs%‘%?gcgﬁ@?f& ’thﬁ?reéeﬁ%ead}wﬁl c group.

In a furt nmbodi nent anot her enbodi nment,
R2 is @95@1’6@&@ bldlogleahattttvay Oémbnv@hlrnémttlﬁ tﬂazamsaﬂbcﬁl)o@gi&@mm‘ny tesulangf ur t her

gg}jgghg‘a f]iorr%ﬂﬁ% presence %1 4 natl%ral}/yegcc%n];lgm%h é‘or Pro{en}’ﬁ ruc%xancllg_ﬁc gﬂ( A -R5:
wherei n L[0091h bondiseddkd?ein,Qhe ﬂ%s%“paﬁ;al mm@h{kﬁ?& to(arcoﬁpNHﬂI% présehs &r yl or
het er oar yl V\/nere n. ar het er oar al | ubstituted with at
onst *ons Tt e o@budSe iR kbrogit oBPh of B beolp SERBHMAHEEEE! (R

G - Coal kylfyonGhe piekhakoat d<r)6|tural@l occﬁﬁﬁlgllrigﬁrﬂxyl&hé(yﬂotem 0Glof @Gdswér(h&lgkl‘y’ddﬁ

Ci - Cehet er pal kyl aIk et erocycl oa nyl

- NR3S( =0) 1@21( S(MW%%G% e te _%})ta@p%lst Ie @(slqﬁ u%%esence 0¥

- S( =0) ZNRHG(cHAYBRs irr N2, in vﬁaeﬁa%hmudmifh@mg@él &dﬁeuﬂimlﬁ&e@r ouRsa@l  N(R2) 2
and the nitrogen atomto which they are attached faorma C2-C6

het er ocyc CBRPHETEN, hgPreseRpexiea@yireonist kgoley in gy Rpote infiipewof a biplogipsky

-0C(=0) Rz,acﬁ\g—;gf'o@h Mo%@ﬂ %uc}raslfar %(n‘p@ BRZ In c&@ﬁreg*)b%@lﬁ%nts a%(an@a)ggﬁst i§ a( =0) 2Rz,
and at |least one amno acid fragment; Rb is NH2, OH, OSO8H or NHSOBH; R2

is H O - @iyl , G - Oshal oal kyl, G - Cehydroxyal kyl, G - Cedi hydr oxyal kyl ,

or C3- Cogymupal lfﬁ)/suse(?llfége BS‘ahéh(ﬁ'at?dﬁb%HhE Q}%lﬁﬂoﬁl%pe) ﬂd’i’éléﬁﬂr dREas@ &%Pd%}l tut ed
(C(0))al kenyl'. 15[00143] I'n one enbodi nen I's a substituted

C( 0) - @i5- C@acwlltlon b admtsrerioreefisaditivelat comunéoraphgmwttc@k@mp@mn ethyl. In

a further 4 I

enbodi msnt g(sia@qggg% flls?jvuet?1 dld%?% oé%&%é&f %Oﬁrgg% yon SFLUS her errbodl ment ,
R5 is a suib@tlmt mhedheﬁée@l)namhgrltemmrarwﬂasmg oetrtnsd:nmutcan@{ Ajréviukegdito or

C(0) al kenyé1 t| t ut d W tfqhat I eaﬁ&or%rg%BORSlm roup. In one enbodi nent,

R5 is subsiizs’0 e 3’1% R IthI} 2ast “TWst 'n a further enbodi nent,
at | east t[m}%]a Rl“]?gommﬁnhty’hrey@s toaha‘wdehege eﬁTb@deughmif compoundaditclésodr RI1

o 2 pndr o wstie APy S ot . yARReE eI, by Rt oo
wher ei n t lenef pyrh@wplstgmﬁcmmmpdﬁnds klasbrﬂa@l Iebirdidh, Qll‘oﬁdttheﬁ uhdtil-dreetsthé f or e. g.
Rl and RB)gerilacel;a 01rcu ;[meocril olf Hletapnematl grb }lluemal?l elng stug{éﬁ dl"he total expos%g)&[?C(o «)) of a
drug when administered intravenously is usually defined as 100% bioavailable (F%). “Oral
bioavailability” refers to the extent to which compounds disclosed herein, such as,
25 compounds of Formula (1), (IA), (II), (ITTA), (IIIB), (ITIIC), (IIID), or (IV) or other
pyrazolopyrimidine compounds described herein, are absorbed into the general circulation
when the pharmaceutical composition is taken orally as compared to intravenous injection.
[0095] “Blood plasma concentration” refers to the concentration of compounds
disclosed herein, such as, compounds of Formula (1), (IA), (1), (ITTA), (I1IB), (IIC), (ITID),
30 or (IV) or other pyrazolopyrimidine compounds described herein, in the plasma component
of blood of a subject. It is understood that the plasma concentration of compounds of

Formula (1), (IA), (I), (IITA), (IIIB), (ITIC), (IIID), or (IV) or other pyrazolopyrimidine
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compounds described herein, may vary significantly between subjects, due to variability
with respect to metabolism and/or possible interactions with other therapeutic agents. In
accordance with one embodiment disclosed herein, the blood plasma concentration of the
compounds of Formula (I), (TIA), (II), (IITA), (IIB), (IIIC), (IIID), or (IV) or other
pyrazolopyrimidine compounds described herein, does vary from subject to subject.
Likewise, values such as maximum plasma concentration (Cp,,x) or time to reach maximum
plasma concentration (Tmax), 01 total area under the plasma concentration time curve
(AUC0.0)) may vary from subject to subject. Due to this variability, the amount necessary
to constitute “a therapeutically effective amount” of a compound of Formula (1), (TA), (1),
(ITTA), (IIB), (IIIC), (IIID), or (IV) or other pyrazolopyrimidine compounds described
herein, is expected to vary from subject to subject.

[0096] The term “Bruton’s tyrosine kinase,” as used herein, refers to Bruton’s tyrosine
kinase from Homo sapiens, as disclosed in, e.g., U.S. Patent No. 6,326,469 (GenBank
Accession No. NP_000052).

[0097] The term “Bruton’s tyrosine kinase homolog,” as used herein, refers to orthologs
of Bruton’s tyrosine kinase, e.g., the orthologs from mouse (GenBank Accession No.
AAB47246), dog (GenBank Accession No. XP_549139.), rat (GenBank Accession No.
NP_001007799), chicken (GenBank Accession No. NP_989564), or zebra fish (GenBank
Accession No. XP_698117), and fusion proteins of any of the foregoing that exhibit kinase
activity towards one or more substrates of Bruton’s tyrosine kinase (e.g. a peptide substrate
having the amino acid sequence “AVLESEEELYSSARQ”).

[0098] The terms “co-administration” or the like, as used herein, are meant to
encompass administration of the selected therapeutic agents to a single patient, and are
intended to include treatment regimens in which the agents are administered by the same or
different route of administration or at the same or different time.

[0099] The terms “effective amount” or “therapeutically effective amount,” as used
herein, refer to a sufficient amount of an agent or a compound being administered which
will relieve to some extent one or more of the symptoms of the disease or condition being
treated. The result can be reduction and/or alleviation of the signs, symptoms, or causes of a
disease, or any other desired alteration of a biological system. For example, an “effective
amount” for therapeutic uses is the amount of the composition including a compound as

disclosed herein required to provide a clinically significant decrease in disease symptoms
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without undue adverse side effects. An appropriate “effective amount” in any individual
case is optionally determined using techniques, such as a dose escalation study. The term
“therapeutically effective amount” includes, for example, a prophylactically effective
amount. An “effective amount” of a compound disclosed herein is an amount effective to

5 achieve a desired pharmacologic effect or therapeutic improvement without undue adverse
side effects. It is understood that “an effect amount” or “a therapeutically effective amount”
can vary from subject to subject, due to variation in metabolism of the of Formula (1), (TA),
(II), (ITA), (IIIB), (ITIC), (IIID), or (IV) or other pyrazolopyrimidine compounds described
herein, age, weight, general condition of the subject, the condition being treated, the

10 severity of the condition being treated, and the judgment of the prescribing physician.
[00100] The terms “enhance” or “enhancing” means to increase or prolong either in
potency or duration a desired effect. By way of example, “enhancing” the effect of
therapeutic agents refers to the ability to increase or prolong, either in potency or duration,
the effect of therapeutic agents on during treatment of a disease, disorder or condition. An

15 “enhancing-effective amount,” as used herein, refers to an amount adequate to enhance the
effect of a therapeutic agent in the treatment of a disease, disorder or condition. When used
in a patient, amounts effective for this use will depend on the severity and course of the
disease, disorder or condition, previous therapy, the patient's health status and response to
the drugs, and the judgment of the treating physician.

20 [00101] The term “homologous cysteine,” as used herein refers to a cysteine residue
found with in a sequence position that is homologous to that of cysteine 481 of Bruton’s
tyrosine kinase, as defined herein. For example, cysteine 482 is the homologous cysteine of
the rat ortholog of Bruton’s tyrosine kinase; cysteine 479 is the homologous cysteine of the
chicken ortholog; and cysteine 481 is the homologous cysteine in the zebra fish ortholog. In

25  another example, the homologous cysteine of TXK, a Tec kinase family member related to
Bruton’s tyrosine, is Cys 350. See also the sequence alignments of tyrosine kinases (TK)
published on the world wide web at kinase.com/human/kinome/phylogeny.html.

[00102] The term “identical,” as used herein, refers to two or more sequences or
subsequences which are the same. In addition, the term “substantially identical,” as used

30 herein, refers to two or more sequences which have a percentage of sequential units which
are the same when compared and aligned for maximum correspondence over a comparison

window, or designated region as measured using comparison algorithms or by manual
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alignment and visual inspection. By way of example only, two or more sequences are
“substantially identical” if the sequential units are about 60% identical, about 65% identical,
about 70% identical, about 75% identical, about 80% identical, about 85% identical, about
90% identical, or about 95% identical over a specified region. Such percentages to describe
the “percent identity” of two or more sequences. The identity of a sequence can exist over a

region that is at least about 75-100 sequential units in length, over a region that is about 50

sequential units in length, or, where not specified, across the entire sequence. This definition

also refers to the complement of a test sequence. By way of example only, two or more
polypeptide sequences are identical when the amino acid residues are the same, while two
or more polypeptide sequences are “substantially identical” if the amino acid residues are
about 60% identical, about 65% identical, about 70% identical, about 75% identical, about
80% identical, about 85% identical, about 90% identical, or about 95% identical over a
specified region. The identity can exist over a region that is at least about 75-100 amino
acids in length, over a region that is about 50 amino acids in length, or, where not specified,
across the entire sequence of a polypeptide sequence. In addition, by way of example only,
two or more polynucleotide sequences are identical when the nucleic acid residues are the
same, while two or more polynucleotide sequences are “substantially identical” if the
nucleic acid residues are about 60% identical, about 65% identical, about 70% identical,
about 75% identical, about 80% identical, about 85% identical, about 90% identical, or
about 95% identical over a specified region. The identity can exist over a region that is at
least about 75-100 nucleic acids in length, over a region that is about 50 nucleic acids in

length, or, where not specified, across the entire sequence of a polynucleotide sequence.

[00103] The terms “inhibits”, “inhibiting”, or “inhibitor” of a kinase, as used herein, refer

to inhibition of enzymatic phosphotransferase activity.

[00104] The term “isolated,” as used herein, refers to separating and removing a
component of interest from at least some portion of components not of interest. Isolated
substances can be in either a dry or semi-dry state, or in solution, including but not limited
to an aqueous solution. The isolated component can be in a homogencous state or the
isolated component can be a part of a pharmaceutical composition that comprises additional
pharmaceutically acceptable carriers and/or excipients. By way of example only, nucleic
acids or proteins are “isolated” when such nucleic acids or proteins are free of at least some

of the cellular components with which it is associated in the natural state, or that the nucleic
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acid or protein has been concentrated to a level greater than the concentration of its in vivo
or in vitro production. Also, by way of example, a gene is isolated when separated from
open reading frames which flank the gene and encode a protein other than the gene of
interest.

[00105] The term “irreversible inhibitor,” as used herein, refers to a compound that, upon
contact with a target protein (e.g., a kinase) causes the formation of a new covalent bond
with or within the protein, whereby one or more of the target protein’s biological activities
(e.g., phosphotransferase activity) is diminished or abolished notwithstanding the
subsequent presence or absence of the irreversible inhibitor.

[00106] The term “irreversible Btk inhibitor,” as used herein, refers to an inhibitor of Btk
that in some embodiments forms a covalent bond with an amino acid residue of Btk. In one
embodiment, the irreversible inhibitor of Btk forms a covalent bond with a Cys residue of
Btk; in particular embodiments, the irreversible inhibitor forms a covalent bond with a Cys
4381 residue (or a homolog thereof) of Btk or a cysteine residue in the homologous
corresponding position of another tyrosine kinase.

[00107] The term “linkage,” as used herein to refer to bonds or a chemical moiety formed
from a chemical reaction between the functional group of a linker and another molecule. In
some embodiments, such bonds include, but are not limited to, covalent linkages and non-
covalent bonds, while such chemical moieties include, but are not limited to, esters,
carbonates, imines, phosphate esters, hydrazones, acetals, orthoesters, peptide linkages, and
oligonucleotide linkages. Hydrolytically stable linkages means that the linkages are
substantially stable in water and do not react with water at useful pH values, including but
not limited to, under physiological conditions for an extended period of time, perhaps even
indefinitely. Hydrolytically unstable or degradable linkages means that the linkages are
degradable in water or in aqueous solutions, including for example, blood. In other
embodiments, enzymatically unstable or degradable linkages means that the linkage is
degraded by one or more enzymes. By way of example only, PEG and related polymers
include degradable linkages in the polymer backbone or in the linker group between the
polymer backbone and one or more of the terminal functional groups of the polymer
molecule. Such degradable linkages include, but are not limited to, ester linkages formed by
the reaction of PEG carboxylic acids or activated PEG carboxylic acids with alcohol groups

on a biologically active agent, wherein such ester groups generally hydrolyze under
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physiological conditions to release the biologically active agent. Other hydrolytically
degradable linkages include but are not limited to carbonate linkages; imine linkages
resulted from reaction of an amine and an aldehyde; phosphate ester linkages formed by
reacting an alcohol with a phosphate group; hydrazone linkages which are reaction product
5 of ahydrazide and an aldehyde; acetal linkages that are the reaction product of an aldehyde
and an alcohol; orthoester linkages that are the reaction product of a formate and an alcohol;
peptide linkages formed by an amine group, including but not limited to, at an end of a
polymer such as PEG, and a carboxyl group of a peptide; and oligonucleotide linkages
formed by a phosphoramidite group, including but not limited to, at the end of a polymer,

10 and a 5" hydroxyl group of an oligonucleotide.

[00108] The term “Michael acceptor moiety” refers to a functional group that can
participate in a Michael reaction, wherein a new covalent bond is formed between a portion
of the Michael acceptor moiety and the donor moiety. The Michael acceptor moiety is an
electrophile and the “donor moiety” is a nucleophile. The double bond groups presented in

15 any of Formula (I) or (IA) are non-limiting examples of Michael acceptor moieties.

[00109] The term “modulate,” as used herein, means to interact with a target either
directly or indirectly so as to alter the activity of the target, including, by way of example
only, to enhance the activity of the target, to inhibit the activity of the target, to limit the
activity of the target, or to extend the activity of the target.

20 [00110]  As used herein, the term “modulator” refers to a compound that alters an activity
of a molecule. For example, a modulator can cause an increase or decrease in the magnitude
of a certain activity of a molecule compared to the magnitude of the activity in the absence
of the modulator. In certain embodiments, a modulator is an inhibitor, which decreases the
magnitude of one or more activities of a molecule. In certain embodiments, an inhibitor

25 completely prevents one or more activities of a molecule. In certain embodiments, a
modulator is an activator, which increases the magnitude of at least one activity of a
molecule. In certain embodiments the presence of a modulator results in an activity that
does not occur in the absence of the modulator.

[00111] The term “nanoparticle,” as used herein, refers to a particle which has a particle

30  size between about 500 nm to about 1 nm.
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[00112] As used herein, the term “pERK”™ refers to phosphorylated ERK 1 and ERK?2 at
Thr202/Tyr 204 as detected by commercially available phospho-specific antibodies (e.g.
Cell Signaling Technologies #4377).
[00113] The term “plasma half life,” as used herein refers to half-life in rat, dog or
5 human as determined by measure drug concentration over time in plasma following a single

dose and fitting data to standard pharmacokinetic models using software such as
WinNonLin to determine the time at which drug has been 50% eliminated from plasma.
[00114] The term “prophylactically effective amount,” as used herein, refers that amount
of a composition applied to a patient which will relieve to some extent one or more of the

10 symptoms of a disease, condition or disorder being treated. In such prophylactic
applications, such amounts may depend on the patient's state of health, weight, and the like.
[00115]  As used herein, the term “selective binding compound” refers to a compound
that selectively binds to any portion of one or more target proteins.
[00116] As used herein, the term “selectively binds” refers to the ability of a selective

15 binding compound to bind to a target protein, such as, for example, Btk, with greater
affinity than it binds to a non-target protein. In certain embodiments, specific binding refers
to binding to a target with an affinity that is at least 10, 50, 100, 250, 500, 1000 or more
times greater than the affinity for a non-target.
[00117]  As used herein, the term “selective modulator” refers to a compound that

20  selectively modulates a target activity relative to a non-target activity. In certain
embodiments, specific modulator refers to modulating a target activity at least 10, 50, 100,
250, 500, 1000 times more than a non-target activity.
[00118] The term “substantially purified,” as used herein, refers to a component of
interest that may be substantially or essentially free of other components which normally

25  accompany or interact with the component of interest prior to purification. By way of
example only, a component of interest may be “substantially purified” when the preparation
of the component of interest contains less than about 30%, less than about 25%, less than
about 20%, less than about 15%, less than about 10%, less than about 5%, less than about
4%, less than about 3%, less than about 2%, or less than about 1% (by dry weight) of

30  contaminating components. Thus, a “substantially purified” component of interest may have
a purity level of about 70%, about 75%, about 80%, about 85%, about 90%, about 95%,
about 96%, about 97%, about 98%, about 99% or greater.
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[00119] The term “subject” as used herein, refers to an animal which is the object of
treatment, observation or experiment. By way of example only, a subject may be, but is not
limited to, a mammal including, but not limited to, a human.

[00120] As used herein, the term “target activity” refers to a biological activity capable
of being modulated by a selective modulator. Certain exemplary target activities include,
but are not limited to, binding affinity, signal transduction, enzymatic activity, tumor
growth, inflammation or inflammation-related processes, and amelioration of one or more
symptoms associated with a disease or condition.

[00121]  As used herein, the term “target protein” refers to a molecule or a portion of a
protein capable of being bound by a selective binding compound. In certain embodiments, a
target protein is Btk.

[00122] The terms “treat,” “treating” or “treatment”, as used herein, include alleviating,
abating or ameliorating a disease or condition symptoms, preventing additional symptoms,
ameliorating or preventing the underlying metabolic causes of symptoms, inhibiting the
disease or condition, e.g., arresting the development of the disease or condition, relieving
the disease or condition, causing regression of the disease or condition, relieving a condition
caused by the disease or condition, or stopping the symptoms of the disease or condition.

29 &

The terms “treat,” “treating” or “treatment”, include, but are not limited to, prophylactic
and/or therapeutic treatments.

[00123]  As used herein, the ICsg refers to an amount, concentration or dosage of a
particular test compound that achieves a 50% inhibition of a maximal response, such as
inhibition of Btk, in an assay that measures such response.

[00124]  As used herein, ECsg refers to a dosage, concentration or amount of a particular
test compound that elicits a dose-dependent response at 50% of maximal expression of a

particular response that is induced, provoked or potentiated by the particular test compound.

DETAILED DESCRIPTION OF THE INVENTION
Inhibitor Compounds
[00125] In the following description of kinase inhibitor compounds suitable for use in the
methods described herein, definitions of referred-to standard chemistry terms may be found
in reference works (if not otherwise defined herein), including Carey and Sundberg
“Advanced Organic Chemistry 4th Ed.” Vols. A (2000) and B (2001), Plenum Press, New

York. In addition, nucleic acid and amino acid sequences for Btk (e.g., human Btk) are
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disclosed in, e.g., U.S. Patent No. 6,326,469. Unless specific definitions are provided, the

nomenclature employed in connection with, and the laboratory procedures and techniques

of, analytical chemistry, synthetic organic chemistry, and medicinal and pharmaceutical

chemistry described herein are those known in the art. Standard techniques can be used for
5  chemical syntheses, chemical analyses, pharmaceutical preparation, formulation, and

delivery, and treatment of patients

[00126] In one aspect, provided herein are compounds of Formula (I) having the

structure:

10 Formula (1);
wherein:

Lis abond, CH,, O, NR;, S, CO, C=NR,, or C=N-ORj;

T is a bond, C;-Csalkylene, or C;-Cecycloalkylene;

A is aryl or heteroaryl wherein aryl or heteroaryl is optionally substituted with at least

15 oneRy;

Y and Z are each independently selected from H, C;-Cgalkyl, C,-Cealkenyl, Cs-
Ciocycloalkyl, Ci-Ceheteroalkyl, C,-Ceheteroalkenyl, Cs-Cioheterocycloalkenyl and Cs-
Cyoheterocycloalkyl, wherein C;-Cgalkyl, C,-Cgalkenyl, C;-Cigcycloalkyl, Ci-Cgheteroalkyl,
Cy-Csheteroalkenyl, C4-Cioheterocycloalkenyl and C,-Cjoheterocycloalkyl are optionally

20  substituted with at least one R;; or

Y and Z together with the carbon atom to which they are attached form a Cs-
Ciocycloalkyl, C,-Cigheterocycloalkyl, C4-Cioheterocycloalkenyl, aryl, or heteroaryl,
wherein C3-Cigeycloalkyl, C,-Cygheterocycloalkyl, Cy4-Cioheterocycloalkenyl, aryl, or
heteroaryl, are optionally substituted with at least one X;

25 wherein when Y and Z together with the carbon atom to which they are attached form a
nitrogen atom-containing C,-Cjoheterocycloalkyl or C4-Cygheterocycloalkenyl, the nitrogen

atom of the C,-C;gheterocycloalkyl or C4-Cypheterocycloalkenyl is optionally substituted
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with W and the carbon atoms of the C,-Cjoheterocycloalkyl or C4-Cjoheterocycloalkenyl are
optionally substituted with at least one X

W is selected from J, C(=0)-J, C(=0)O-J, C(=0)NR,-J, C(=NR;)-J, -C(=NR,)NR;-J,
C(=N-OR3)-J, C(=S)-J, S(=0)y-J, S(=0),0-J;

X is F, Cl, Br, I, -CN, -NO3, -OR3, -N(R»)s, -SRy, -Ci-Cealkyl, -C(=O)R,, -OC(=O)R,, -
NR2C(=0)R2, -NRyC(=0)N(R2)2, -C(=O)N(R2)2, -C(=NR2)N(R2)2, -C(=N-OR2)N(Ry),, -
C(=S)Ry, -S(=0)Ry, -OS(=0)yR», -NRyC(=0)OR3, -NR,S(=0);Ry;

] is -C;-Cealkyl, Cs-Cecycloalkyl, -C,-Csalkene, C,-Csheterocycloalkyl, aryl, or
heteroaryl optionally substituted with at least one Ry;

vis1or2;

R, is H, -SO3H, or C;-Caalkyl;

Ry is NH,, OH, OSO;H or NHSOzH;

R; is selected from F, Cl, Br, I, -CN, -NO,, -SR;, -OR3;, C;-Cgalkyl, C;-Cghaloalkyl, C;-
Cehydroxyalkyl, -OC;-Cghaloalkyl, C;-Cgheteroalkyl, C;-Cecycloalkyl, C,-
Ceheterocycloalkyl, phenyl, -NR,S(=0),R», -S(=0),N(R;),, -C(=0)CF3, -
C(=0O)NR2S(=0)2R>, -S(=0)NR2C(=0)R3, -N(R>),, wherein optionally the two R, groups
of N(R»), and the nitrogen atom to which they are attached form a C,-Cs heterocycloalkyl
ring, -NR,C(=0)R,, -NRyC(=O)N(R3),, -CO;R», -C(=0)R3, -OC(=0)R,, -C(=O)N(R»)», -
OS(=0),R,, -OS(=0),0R;, -S(=0)R,, -S(=0);R,, -SO3H, and at least one amino acid
fragment;

R, is H, C;-Cealkyl, C;-Cghaloalkyl, C;-Cghydroxyalkyl, or Cs-Cecycloalkyl,;

Rj is H, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, or SO3H; or a
pharmaceutically acceptable salt, solvate, or tautomeric form thereof.

[00127] For any and all of the embodiments, substituents are optionally selected from
among from a subset of the listed alternatives. For example, in some embodiments, L is a
bond, CH,, O, NR;, S, CO, C=NR,, or C=N-OR;. In other embodiments, L is a bond or O.
In yet other embodiments, L is O.

[00128] In some embodiments, A is an aryl substituted with at least one R;. In yet other
embodiments, A is a 6-membered aryl. In some other embodiments, A is phenyl. In other
embodiments, phenyl is substituted with one Ry selected from F, Cl, Br, I, -CN, NO,, -SR,,—
OR3, -N(Ry)2, methyl, and ethyl. In further embodiments, phenyl is substituted with —OH, or
-OSOsH. In yet further embodiments, phenyl is substituted with two Ry selected from F, Cl,

38
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Br, I, -CN, NO,, -SR;, and —ORj. In another embodiment, phenyl is substituted with two —
OH, two -OSO;H or —OH and —-OSO;H. In some embodiments, T is a bond. In other
embodiments, T is C;-Cgalkylene. In further embodiments, C;-Cesalkylene is CH,. In other
embodiments, R, is H, Ry, is NHj, and L is O. In another embodiment, Y is C;-Csalkyl or
5 Cy,-Cealkene. In one embodiment, C;-Csalkyl or C,-Cgalkene is substituted with —C(=O)R,

or -COzR,. In a further embodiment, R, is H. In one embodiment, Z is C;-Cealkyl. In one
embodiment, C;-Cesalkyl is substituted with -C(=0O)R,, -OC(=0)R,, -NR,C(=0O)R,, or -
C(=0O)N(R3),. In one embodiment, C;-Csalkyl is substituted with -NR,C(=0)R,. In one
embodiment, each R, is H. In one embodiment, R, is C;-Cealkyl. In another embodiment,

10  C;-Cealkyl is selected from methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, or tert-
butyl. In one embodiment, R, is Ci-Cghydroxyalkyl.
[00129] In one embodiment, Y and Z together with the carbon atom to which they are
attached form a nitrogen atom-containing C,-Cgheterocycloalkyl. In another embodiment,

the nitrogen atom-containing C,-Cjoheterocycloalkyl is selected from:
W

\ . \ w N SN W
S 0 h T o0 O Q,
W W W ' ’ ’ ’

" :

In yet another embodiment, the nitrogen atom-containing C,-Cigheterocycloalkyl is

T, LT
N EN/W
, ‘W °r ‘
T A, O
In a further embodiment, ; Now o

least one X. In yet a further embodiment, X is selected from F, Cl, Br, I, -CN, -OR3, and

is substituted with at

20 NO». In one embodiment, X is —OH or -OSOsH. In another embodiment, W is selected from
J, C(=0)-J, C(=0)0-J, and C(=O)NR,-J. In yet another embodiment, W is C(=0)-J. In a
further embodiment, J is C;-Cealkyl.

In yet a further embodiment, C;-Cgalkyl is methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-
butyl, and tert-butyl. In one embodiment, C;-Cealkyl is substituted with one R;. In another

25  embodiment, C;-Cgalkyl is substituted with two R;. In yet another embodiment, R; is

selected from F, Cl, Br, I, -CN, NO,, -OR3, and at least one amino acid fragment. In a
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further embodiment, W is J. In yet a further embodiment, J is C;-Cealkyl. In one
embodiment, C;-Cesalkyl is methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, and tert-
butyl. In another embodiment, C;-Cesalkyl is substituted with one R;. In yet another
embodiment, C;-Cealkyl is substituted with two R;. In a further embodiment, R; is selected
5 fromF, Cl, Br, I, -CN, NO,, and ORj. In yet a further embodiment, R; is at least one amino

acid fragment. In one embodiment, the at least one amino acid fragment is a cysteine or
glutathione fragment. In another embodiment, one R; is an amino fragment and the other R
is selected from F, Cl, Br, [, -CN, NO,, —OH, and -OSO;H. In yet another embodiment, the
at least one amino acid fragment is a di-peptide fragment. In a further embodiment, the at

10 least one amino acid fragment is a tri-peptide fragment. In yet a further embodiment, the di-
peptide fragment is a fragment of Cys-Gly. In one embodiment, J is C,-Cgalkene. In another
embodiment, C,-Cgalkene is C,Hs. In one embodiment, C,-Cgalkene is substituted with at
least one R, selected from F, CI, Br, I, -CN, NO,, OH, and -OSOsH. In one embodiment, J
is C-Csheterocycloalkyl. In another embodiment C,-Cgheterocycloalkyl is an epoxide. In a

15 further embodiment, is a compound of Formula (I) wherein R; is selected from -
NR2S(=0)2Rz2, -S(=0):N(R2)2, -C(=O)NR2S(=0)2R2, -S(=0):NR,C(=0)R>, -OS(=0):R>, -
0S(=0),0Ry, -S(=0)R;, or -S(=0),R,. In one embodiment, R; is OS(=0),R,. In one
embodiment, R; is —S(=0),R,. In another embodiment, R, is C;-Cghaloalkyl. In a further
embodiment, C;-Cghaloalkyl is CFs.

20 [00130] In one embodiment, the tautomeric form of the compound of Formula (I) has the

structure of Formula (TA):

Formula (TA).
[00131] Any combination of the groups described above for the various variables is
25  contemplated herein.

[00132] In another aspect is a compound having the structure of Formula (IT):
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wherein:

L is abond, CH,, O, NRj, S, CO, C=NR,, or C=N-ORj;

T is a bond, C;-Csalkylene, or C;-Cecycloalkylene;

A is aryl or heteroaryl wherein aryl or heteroaryl is optionally substituted with at least
one Ry;

Y is C-Cgalkylene-CO,H or C,-Cgalkenylene-C(=0)H;

Z is Ci-Cealkylene-NR,C(=0)C;-Cealkyl optionally substituted with at least one Ry; or

Y and Z together with the carbon atom to which they are attached form a

R4___ Rs
—§§H¥k N‘<_/ ‘§(/(/\)rx N-W,
(e} X
(&M ora (R1)\n6/)q/ group;

~is a single bond or a cis or trans-double bond;

p is 0-6;

q is 0-6; wherein p+q is >1;

nis 0-4;

Ry is selected from F, Cl, Br, I, -CN, -NOy, -SR;, -OR3, C;-Cgalkyl, C;-Cghaloalkyl, C;-
Cehydroxyalkyl, -OC;-Cghaloalkyl, C;-Cgheteroalkyl, C;-Cecycloalkyl, C,-
Csheterocycloalkyl, phenyl, -NR3S(=0):R2, -S(=0)N(R2),, -C(=0)CF3, -
C(=0O)NR3S(=0),R;, -S(=0),NR3C(=0)R», -N(R»),, wherein optionally the two R, groups
of N(R»), and the nitrogen atom to which they are attached form a C,-Cs heterocycloalkyl
ring, -NR,C(=0)R,, -NRy;C(=0O)NRy, -COzR;, -C(=0)R,, -OC(=0)R, -C(=O)N(R3), -
OS(=0),R,, -OS(=0),0R,, -S(=0)R,, -S(=0):R,, and at least one amino acid fragment;

Ry is NH,, OH, OSO;H or NHSOzH;

R, is H, C;-Cealkyl, C;-Cghaloalkyl, C;-Cghydroxyalkyl, C;-Cedihydroxyalkyl, or Cs-
Cecycloalkyl;

41
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R3 is H, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl or SO;H;

R4 and Rs are each independently selected from H, F, Cl, Br, I, -CN, -NO,, -SR», -OR3,
C1-Cealkyl, Ci-Cghaloalkyl, C;-Cghydroxyalkyl, -OC;-Cghaloalkyl, C;-Cgheteroalkyl, Cs-
Cecycloalkyl, C,-Cgheterocycloalkyl, phenyl, -OSO3;H, -NR,S(=0)2R;, -S(=0),N(R»)2, -
C(=0)CF3, -C(=O)NR,S(=0)2R;, -S(=0),NR,C(=0)R;, -N(R»)2, -NR,C(=0)R;, -CO2R», -
C(=O0)Ry, -OC(=0)R3, -C(=O0)N(R3),, -OS(=0)2R;, -OS(=0),0R;, -S(=O)Ry, -S(=0):R»,
and at least one amino acid fragment; or optionally when ~* is a single bond then R4 and
Rs together with the carbon atoms to which they are attached form an epoxide; wherein
when ~=* is a single bond then R4 and Rs are not both hydrogen;

W is selected from -C(=0)-, -C(=0)R;-, -C(=0)OR;-, -C(=NR;)-, -C(=N-ORj)-, -
(C=S)-, -S(=0)v-;

/\)r\
—E-N\/ N
Xis (Ra™q  wherein J is O, NRs or C(R»),.

Re is selected from H, C;-Cealkyl, C;-Cghaloalkyl, C;-Cshydroxyalkyl, C;-Csheteroalkyl,
Cs-Cecycloalkyl, C,-Cgheterocycloalkyl, phenyl, -S(=0)N(R3),, -C(=0)CF3, -COsR,, -
C(=0O)Ry, -C(=O0)N(R2),, -OS(=0):R,, -OS(=0),0R;, -S(=0)R», -S(=0):R»; or a
pharmaceutically acceptable salt, tautomer, or solvate thereof.

[00133] In one embodiment is a compound of Formula (IT) wherein T is a bond. In one
embodiment is a compound of Formula (IT) wherein T is C;-Cealkylene. In another C;-
Cealkylene is CH,. In yet another embodiment is a compound of Formula (IT) wherein L is
O and Ry, is NH;. In a further embodiment A is aryl. In yet a further embodiment aryl is
phenyl. In one embodiment phenyl is substituted with one R; selected from F, CI, Br, 1, -
CN, NO», -OH, -SR;, and —ORj;. In another embodiment is a compound of Formula (I1)
wherein phenyl is substituted with —OH or —-OSO;H. In yet another embodiment is a
compound of Formula (IT) wherein phenyl is substituted with two R; selected from F, Cl,
Br, I, -CN, NOy, -SR;, and —ORj. In a further embodiment is a compound of Formula (IT)
wherein phenyl is substituted with two —OH or two —OSO3;H or —OH and —OSO;H. In yet a
further embodiment Y is C;-Csalkylene-CO,H. In one embodiment C;-Cgalkylene is C,Hs.
In another embodiment is a compound of Formula (IT) wherein Y is C,-Cealkenylene-
C(=0O)H. In yet another embodiment C,-Cesalkenylene is C,H3. In a further embodiment is
a compound of Formula (II) wherein Z is CH,-NHC(=0)C;-Cealkyl. In yet a further
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embodiment C;-Cgalkyl is selected from methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-

butyl, or tert-butyl. In one embodiment is a compound of Formula (IT) wherein Y and Z

together with the carbon atom to which they are attached forma  (R1)n*/q
group. In a further embodiment, p is 1 and q is 0-3. In a further embodiment, q is 3. In yet

a further embodiment, is a compound of Formula (IT) wherein Y and Z together with the

DA
carbon atom to which they are attached forma  (Ri)n'/q group. In one

embodiment, Y and Z together with the carbon atom to which they are attached form a

}ﬁi\\j\jﬁ\(\RS

Ry

(R group. In another embodiment is a compound of Formula (II) wherein
R4 and Rs are each independently sclected from H, F, Cl, Br, I, -CN, -NO,, -SR;, -OR3, C;-
Cealkyl, and at least one amino acid fragment. In a further embodiment is a compound of
Formula (IT) wherein Ry is H and Rs is —OH. In yet another embodiment is a compound of
Formula (IT) wherein R4 is —OH and Rs is H. In one embodiment is a compound of Formula
(IT) wherein R4 and Rs are both —OH. In yet a further embodiment is a compound of
Formula (IT) wherein Ry is H and Rs is at least one amino acid fragment. In one
embodiment is a compound of Formula (II) wherein the at least one amino acid fragment is
a cysteine or glutathione fragment. In one embodiment is a compound of Formula (II)
wherein R; is selected from F, Cl, Br, I, -CN, -NO,, -SR;, -OR3, and C;-Csalkyl. In one

embodiment is a compound of Formula (IT) wherein R; is -OH or —-OSOsH. In a further

—g'N/\)FNJ
X

embodiment is a compound of Formula (IT) wherein X is  (R1)n"’a | In one embodiment,
pis 1, and qis 2. In another embodiment, J is C(R,),. In a further embodiment, each R, is
hydrogen. In yet another embodiment, p is 2, q is 2 and J is O. In yet a further
embodiment, X is morpholine or pyrrolidine. In yet a further embodiment, X is substituted

with at least one Rj.
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[00134] In another embodiment is a compound having the structure:

; wherein R is an amino protecting group; or a pharmaceutically
acceptable salt, solvate, or metabolite thereof. In another embodiment, the amino protecting
group is selected from Fmoc, Boc, Cbz, Ac, trifluoroacetamide, Bn, trityl,
benzylideneamine, Ts, or the H attached to the nitrogen atom of the primary amine is absent
and R and the nitrogen atom to which it is attached form a phthalimide group; or a
pharmaceutically acceptable salt, solvate, or metabolite thereof.

[00135] In one embodiment, R is a Boc group. In another embodiment, R is an Fmoc
group. In a further embodiment, R is a Cbz group.

[00136] In a further embodiment is a compound selected from:

; or a pharmaceutically acceptable salt, solvate, or metabolite thereof.

[00137] In one embodiment is a compound having the structure:

~

Boc  ; wherein R; is H or an amino protecting
group. In another embodiment, the amino protecting group is selected from Fmoc, Boc,

Cbz, Ac, trifluoroacetamide, Bn, trityl, benzylideneamine, Ts, or the H attached to the
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nitrogen atom of the primary amine is absent and R; and the nitrogen atom to which it is

attached form a phthalimide group; or a pharmaceutically acceptable salt, solvate, or

metabolite thereof.

[00138] In one embodiment, R; is H. In one embodiment, R; is a Boc group. In another
5 embodiment, R, is an Fmoc group. In a further embodiment, R; is a Cbz group.

[00139] In another embodiment is a compound having the structure:

; wherein R, is H, an an amino protecting
group, C1-Cealkyl, C(=0)C;-Cealkyl, or C(=0)C,-Cgalkene; wherein C;-Cgalkyl, C(=0)C;-
Cealkyl, C(=0)Cy-Csalkene is optionally substituted with at least one substituent selected

10  from F, Cl, Br, I, -CN, -NO,, -SR,, -OR3, C;-Csalkyl, C;-Cchaloalkyl, C;-Cshydroxyalkyl, -
0OC;-Cshaloalkyl, C;-Csheteroalkyl, Cs-Cecycloalkyl, C,-Csheterocycloalkyl, phenyl, -
OSOsH, -NR»S(=0),R», -S(=0):N(R3),, -C(=0)CF3, -C(=O)NR,S(=0):R», -
S(=0),NR,C(=0)R3, -N(R2)2, -NR2C(=0)R3, -CO2R», -C(=0)R,, -OC(=0O)R,, -
C(=O)N(Rz2)2, -OS(=0),R3, -OS(=0),0R;, -S(=0)R,, -S(=0),R, wherein R, is H or C;-

15  Cealkyl. In another embodiment, the amino protecting group is selected from Fmoc, Boc,
Cbz, Ac, trifluoroacetamide, Bn, trityl, benzylideneamine, Ts, or the H attached to the
nitrogen atom of the primary amine is absent and R, and the nitrogen atom to which it is
attached form a phthalimide group; or a pharmaceutically acceptable salt, solvate, or
metabolite thereof.

20  [00140] In one embodiment, R, is H. In another embodiment, R, is a Boc group. In
another embodiment, R, is an Fmoc group. In a further embodiment, R, is a Cbz group.
[00141] In another embodiment, R, is C(=0)CHCH,. In another embodiment, R, is
C(=0)CH,CH,0H. In a further embodiment, R, is CH,CI. In yet a further embodiment, R,
is CHCL.

25 [00142] In one embodiment is a compound having the structure:
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H 95 CH3 4-0H 77 CH3 3-0H 96 CH3 3,4- di hydroxy 97 CH3 2-0H 114 -:, ,Br
3-0H98 -:,,.,Br H115 -:,,.,Br 3,4- dihydroxy Chmpd # R3 R1L Cnpd #
WO 2011/046964 PCT/US2010/052377

C"“Rs; wherein L is a bond, CHs, O, NRs, S, CO, C=NRs, or C=N-ORy;

A is aryl or heteroaryl wherein aryl or heteroaryl is optionally substituted with at least
one Ry;

Ry is selected from F, Cl, Br, I, -CN, -NO,, -SR,, -OR3;, C;-Cealkyl, C;-Cghaloalkyl, C;-

5 Cghydroxyalkyl, -OC;-Cghaloalkyl, C;-Csheteroalkyl, C;-Cecycloalkyl, C,-

Cgheterocycloalkyl, phenyl, -NR3;S(=0),R,, -S(=0),N(R;),, -C(=0O)CF3, -
C(=0O)NR3S(=0),R;, -S(=0),NR3C(=0)R», -N(R»),, wherein optionally the two R, groups
of N(R»), and the nitrogen atom to which they are attached form a C,-Cs heterocycloalkyl
ring, -NR,C(=0)R,, -NRy;C(=0O)NRy, -COzR;, -C(=0)R,, -OC(=0)R, -C(=O)N(R3), -

10 OS(=0)R,, -OS(=0),0Ry, -S(=0)R,, -S(=0),R,, and at least one amino acid fragment;

Ry is NH,, OH, OSO;H or NHSOzH;

R, is H, C;-Cealkyl, C;-Cghaloalkyl, C;-Cghydroxyalkyl, C;-Cedihydroxyalkyl, or Cs-
Cecycloalkyl; and

Rs is a substituted (C(O))alkyl or a substituted (C(O))alkenyl.

15 [00143] In one embodiment, Rs is a substituted C(O)-C;-Cgalkyl. In another
embodiment, Rs is a substituted C(O)-ethyl. In a further embodiment, Rs is a substituted
C(O)-propyl. In another embodiment, Rs is a substituted C(O)-C,-Cgalkenyl. In a further
embodiment, Rs is a substituted C(O)-ethylene. In one embodiment, C(O)alkyl or
C(O)alkenyl is substituted with at least one Ry group. In one embodiment, Rs is substituted

20  with at least two Ry groups. In a further embodiment, at least three Ry groups. In yeta
further embodiment, at least four R; groups.

[00144] In a further embodiment is a compound having the structure:
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R3 RL 99 CH\Br 3-0H 116 -3.,Br 4-0H 100 O4\ H 117 OH\Br 4-0H 101 OH
\ 2-0H 118 OH\ 3,4- dihydroxy 102 C H 119 \Br Cl 4-0H 103
WO 2011/046964 PCT/US2010/052377

//R'I
0™\ /
NH,
- N
PR
N N
C\N\H/Rs
O 2 2
//R1
o\ _/
R =R
o\ J 0\ /
NH,
XN
NH, NH, '\1 N
kN/ N

,\i\ ; Nl\ ; O
= A1 Q0 I\ ~ 20
N N )LRS NN )LRS
N N N
(3 pu
o)

, ) ;ora
pharmaceutically acceptable salt, solvate, or metabolite thereof wherein the

following compounds, having different substituents (for e.g., R; and R3) are listed in

5 the table below:
Cmpd R; Ry Cmpd # R; Ry

#

1 w~C H 3 2~Cl 4-OH
2 w~C 3-OH 4 ~C 2-OH
5 \N - 4-OH 17 \N _ 3-OH
6 \N\ 2-OH 18 \N\ 3.4-

3 /—/ 3 _//—/ dihydroxy
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c

di hydroxy 105 Br

\ 2-0H 120 d \ 3,4- di hydroxy 104 Cl \Br 3-0H 121 Br Br 3,4-
Br 2-0H 122 Br Br 4-0H 106 Br \Br H 123 Br .31) 3, 4-
WO 2011/046964 PCT/US2010/052377
Cmpd R3 R1 Cmpd # R3 R1
#
7 \ H 19 \ 4-OH
NH NH
8 \ 3-OH 20 \ 2-OH
NH NH
9 7 3-OH 21 }VH 3.4-
- \7/_ \ ; _//—/ dihydroxy
O -
10 Y H 22 Y 4-OH
7N v
0] 0]
11 J 2-OH 23 Y 3,4-
- \7/_ \ 5 \7/_ \ dihydroxy
0] 0]
12 7 H 24 7 4-OH
7 7
0] 0]
13 | 3-OH 25 0 2-OH
7 N
0] 0]
14 Ny OH 3-OH 26 N{_l 3,4-
/ ~
HO N 3 \?/_ dihydroxy
15 ., DOH H 27 ., DOH 4-OH
5 / 5 /
HO N HO Ny
16 ~ PH 2-OH 28 ., OH 3 4-
5 / 5 / ,
HO N\ HO N\ dihydroxy
29 OH H 44 OH 4-OH
‘}"L, Cl %)\/C|
30 OH 3-OH 45 OH 2-OH
’511‘ Cl ?“L.)\/Cl
31 NH, 3-OH 46 OH 3,4-
E—//_/ 2O dihydroxy
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di hydroxy 107 Br 2-0H 124 Br 3-0H 108 Br
0 H 2-0H 127 Br

0 H 4-0H 110 Br

H 125 Br 4-0H 109 Br 0 H H 126 Br
OH 3,4- dihydroxy 111

WO 2011/046964 PCT/US2010/052377
Cmpd R3 R1 Cmpd # R3 R1
#
32 NH, 4-OH 47 ., OH H
/ * /
g_/_/ o i
33 NH, H 48 NH, 3 4-
E—//_/ E—//_/ dihydroxy
34 NH; 2-OH 49 o NH; 4-OH
Yl 7
£ o
35 3 NH, H 50 o NH, 3,4-
\?/_ \?/_ dihydroxy
36 o \W/_NHz 3-OH 51 OH 3,4-
;\JJ B
o HO7_&N H, dihydroxy
37 3 7_& H 52 o 7_& 4-OH
HO NH2 HO NH2
38 }‘, 7_& 2-OH 53 L\ 3-OH
HO NH2 \
39 A\ H 54 A\ 4-OH
\ \
— / - — / -
40 A\ 2-OH 55 A\ 34
\ \ dihydroxy
41 A\ H 56 A\ 4-OH
\ \
42 A\ 3-OH 57 A\ 3,4-
\ \ dihydroxy
43 f\_NH 2-OH 58 ﬂNHZ 3,4-
\ dihydroxy
59 ﬂNH 3-OH 78 ﬂNH 4-OH
2 2
60 AL\ 2-OH 79 AL\ H
NH; NH,
61 Cl 3-OH 80 Cl 3,4-
£ Cl By Cl .
’ g dihydroxy

49



Br OH 3-0H 128 111-Br 3,4- dihydroxy 112 1%Br 2-0H 129 1% Br 4-0H 113

1% Br H 130 --OH 3,4- dihydroxy 131 )-OH H 148 -OH 4-0H Cmpd # R3
WO 2011/046964 PCT/US2010/052377
Cmpd R; Ry Cmpd # R; Ry
#
62 ‘hL)CI\/CI H 81 ?‘LCI o 4-OH
63 cl 2-OH 82 cl 3.4-
2N s dihydroxy
64 Cl H 33 Cl 4-OH
s e
65 cl 3-OH 84 cl 2-OH
N o~
66 %JG\/OH H 85 %JCL/OH 4-OH
67 cl 3-OH 86 Cl 3,4-
2\ O 2\ O dihydroxy
68 cl 2-OH 87 e 3,4-
2\ O dihydroxy
69 e H 88 e 4-OH
70 e 3-OH 89 e 2-OH
71 2 0H H 90 2 0oH 4-OH
72 2 oH 3-OH 91 “oH 3,4-
dihydroxy
73 R oH 2-OH 92 LS 3-OH
74 g H 93 g 4-OH
75 2 g 2-OH 04 % ~pr 34-
dihydroxy
76 CH; H 95 CH; 4-OH
77 CH; 3-OH 96 CH; 3,4-
dihydroxy
97 CH; 2-OH 114 B ™~Br 3-OH
98 e ~-Br H 115 B~ Br 34-
dihydroxy
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Rl Cmpd # R3 R1 132 -3/0OH 2-0H 149 -N, OH 3-0H 133 CH2CH3 H 150 CH2CH3 4-OH

134 CH2CH3 2-0H 151 CH2CH3 3, 4- di hydroxy 135 CH2CH3 3-0H 152 -!,,,Cl 3, 4-
di hydr oxyw02611/046964 PCT/US2010/052377
Cmpd R3 R1 Cmpd # R3 R1

#

99 OH 3-OH 116 e ™~Br 4-OH
'S.LL.J\/BI'

100 OH H 117 OH 4-OH
%J\/Br %J\/Br

101 OH 2-OH 118 OH 3,4-
BN B dihydroxy

102 Cl H 119 Cl 4-OH
—EL._‘)\/Br ’}Hﬁ)\/BI’

103 Cl 2-OH 120 Cl 3,4-
N BN dihydroxy

104 Cl 3-OH 121 Br 3,4-
v BN dihydroxy

105 Br 2-OH 122 Br 4-OH
h)\/Br h)\/Br

106 Br H 123 Br 3,4-
POV TN dihydroxy

107 Br 2-OH 124 Br 3-OH

%)\ ’n)\
108 Br H 125 Br 4-OH
%)\ "n)\

109 Br H 126 Br 4-OH
k3% OH ny OH

110 Br 2-OH 127 Br 3 4-
%\ O 2\ dihydroxy

111 jBr\/OH 3-OH 128 2 g, 3,4-
= dihydroxy

112 B g, 2-OH 129 B g, 4-OH

113 B g, H 130 n~_-OH 3,4-

dihydroxy
131 n~_-OH H 148 2 ~_-OH 4-OH
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OH H 153 OH 2-0H / *)8c_NHHO Yi / ¢ NHHO 137 OH 4-0H 154 CH 3, 4-
di hydroxy Yi / ¢_NH HO HON\H

WO 2011/046964 PCT/US2010/052377
Cmpd R3 R1 Cmpd # R3 R1
#
132 2~\_-OH 2-OH 149 2 ~\_-OH 3-OH
133 CH,CHj3 H 150 CH,CHj3 4-OH
134 CH,CHs 2-OH 151 CH,CHj3 3.4-
dihydroxy
135 CH,CHj3 3-OH 152 O 3,4-
dihydroxy
136 - OH H 153 < OH 2-OH
b / by /
HO NH HO NH
137 < OH 4-OH 154 - OH 3,4-
by / by / ,
HO NH HO NH dihydroxy
138 - OH 3-OH 155 - OH 3-OH
e T
HO NH HO NH2
139 ﬂN/ H 156 ""‘4":\—N/ 3.4-
\ \ dihydroxy
140 ﬂN/ 4-OH 157 ﬂN/ 2-OH
\ \
— / _ —_— -
141 ﬂN 3-OH 158 v NH 2-OH
\ \
142 ﬂNH 3-OH 159 ﬂNH 3.4-
N N dihydroxy
14 — - —
3 %/‘"—\—N H 4-OH 160 %/‘"_\—N H H
\ \
144 o | 2-OH 161 0 3-OH
}"\/\/N \) ?"\/\/N \)
145 (\O 4-OH 162 (\O 3.4-
NN \) NN \) dihydroxy
14 — — -
6 A, NH, H 163 A NH, 4-OH
14 — - — -
7 ﬂNHZ 2-OH 164 ﬂNHZ 3.4
dihydroxy
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138 OH 3-0H *) 8c

_ NH 155 OH 3-OH
H 156 \ di hydroxy 140 14,\ 1\ ( \ 4-O0H 157 1-/\\ _N

/ HO Yi

c NH2 HO 139 ,/ u \\-N/

WO 2011/046964 PCT/US2010/052377
Cmpd R3 R1 Cmpd # R3 R1
#
165 ﬂNHZ 3-OH 178 ;;\/\/rh 4-OH
o
166 | 2-OH 180 | 34-
PN PN :
] ] dihydroxy
HO HO
167 | 3-OH 181 $ N 34-
] NH dihydroxy
HO
163 & 7 \ N\> 2-OH 182 £ \ N\> 3-OH
NH NH
169 & N> 4-OH 183 CCH 2-OH
\ N\
NH
170 CCH 3-OH 184 CCH 3.4-
dihydroxy
171 CCH 4-OH 185 ;f\ 34-
X
dihydroxy
172 % 2-OH 186 % 4-OH
\ \
X X
173 2 3-OH 187 O— 34-
\ 2
X
\ E—//_/ dihydroxy
174 O— 3-OH 188 O— 4-OH
175 o~ | 2-0H 189 3 Vi 2-OH
176 3 / 3-OH 190 3 / 3,4-
dihydroxy
177 5 / 4-OH 191 OH 2-OH
- gﬁ
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\ 2-0H 141 ,/\/ \ 3-0H 158 NH \ 2-0H 142 14- 'NH \ 3-0H 159 14- 'NH \ 3, 4-

di hydroxy 143 147\ \ 4-0H 160 147\ NH \ H 144 ro VN 2-0H 161
WO 2011/046964 PCT/US2010/052377
Cmpd R3 R1 Cmpd # R3 R1
#
192 OH 3-OH 194 OH 3,4-
% % dihydroxy
193 OH 4-OH - -
[00145] Also disclosed herein is a compound of Formula (IITA) or (IIIB) having the
structure:
R5/O R4
L) o)
4 RS/
o L0
Rp Rp
NN N
S O
NN NT N
T T
v v
Z Z
5 Formula (IT1A); Formula (I1IB)

wherein Ry, T, Y, and Z are as previously described and R4 is H or OH; and Rs is a glycone.
In one embodiment, the glycone is a monosaccharide. In another embodiment, the glycone
is a disaccharide. In a further embodiment, the glycone is an oligosaccharide. In yet
another embodiment, the glycone is glucose. In a further embodiment, the glycone is

10 fructose. In another embodiment, the glycone is mannose. In yet a further embodiment, the
glycone is glucuronic acid. In one embodiment, the glycone is attached to the oxygen atom
of the compound of Formula (IIIA) or (IIIIB) via an a—glycosidic bond. In another
embodiment, the glycone is attached to the oxygen atom of the compound of Formula (IITA)
or (IIIB) via a B-glycosidic bond. In one embodiment, the glycone is a pyranose. In

15 another embodiment, the glycone is a furanose.
[00146] In one aspect, provided herein are compounds of Formula (IIIC) or (I1ID)

having the structure:
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163

roijs3N 3-0H 145 ro N 4-0H 162 ro V,N 3,4- dihydroxy 146 \- _47\ NH2 H
.,4-\ \-N H2 4-0H 147 _47\ 'N H2 2-0H 164 .,4-\ \-N H2 3, 4- di hydroxy
PCT/US2010/052377

Cnmpd # R3WO 2011/046964

10

15

20

W oH o R
Q
¥R o © Ho 0 O
OH  H O 7 on
R4 OH H
O or Rp O
R NN
b le ) N
NI i\ NT N
m = NIN _<T
N \ Y
T z
v
Z
Formula (ITIC); Formula (I1ID);

wherein:

T is a bond, C;-Csalkylene, or C;-Cecycloalkylene;

Y and Z are each independently selected from H, C;-Csalkyl, C,-Cealkenyl, Cs-
Cyocycloalkyl, Ci-Ceheteroalkyl, C,-Ceheteroalkenyl, C4-Cyoheterocycloalkenyl and C,-
Cioheterocycloalkyl, wherein C;-Cealkyl, C,-Cealkenyl, Cs-Cjocycloalkyl, C;-Csheteroalkyl,
Cy-Csheteroalkenyl, C4-Cioheterocycloalkenyl and C,-Cjoheterocycloalkyl are optionally
substituted with at least one Ry; or

Y and Z together with the carbon atom to which they are attached form a Cs-
Ciocycloalkyl, C,-Cigheterocycloalkyl, C4-Cioheterocycloalkenyl, aryl, or heteroaryl,
wherein Cs-Cjocycloalkyl, C-Cioheterocycloalkyl, C4-Cjoheterocycloalkenyl, aryl, or
heteroaryl, are optionally substituted with at least one X

wherein when Y and Z together with the carbon atom to which they are attached form a
nitrogen atom-containing C,-Cjgheterocycloalkyl or C4-Cioheterocycloalkenyl, the nitrogen
atom of the C,-C;gheterocycloalkyl or C4-Cygheterocycloalkenyl is optionally substituted
with W and the carbon atoms of the C,-Cjoheterocycloalkyl or C4-Cjoheterocycloalkenyl are
optionally substituted with at least one X

W is selected from J, C(=0)-J, C(=0)O-J, C(=0)NR,-J, C(=NR;)-J, -C(=NR,)NR;-J,
C(=N-ORj3)-J, C(=S)-J, S(=0)y-J, S(=0),0-J;

X is F, Cl, Br, I, -CN, -NO3, -OR3, -N(R»)s, -SRy, -Ci-Cealkyl, -C(=O)R,, -OC(=O)R,, -
NR2C(=0)R2, -NRyC(=0)N(R2)2, -C(=O)N(R2)2, -C(=NR2)N(R2)2, -C(=N-OR2)N(Ry),, -
C(=S)Ry, -S(=0)Ry, -OS(=0)yR», -NRyC(=0)OR3, -NR,S(=0);Ry;
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Rl Cmpd # R3 R1L 165 .14,-\ 3-0H 178 -ss,51 HO 4-0H 166 | -ss(Nj HO 2-0H
180 | -ss(N HO 3,4- dihydroxy 167 | -ss(Nj HO 3-0H 181 NH 3, 4- di hydroxy
WO 2011/046964 PCT/US2010/052377

] is -C;-Cealkyl, Cs-Cecycloalkyl, -C,-Csalkene, C,-Csheterocycloalkyl, aryl, or
heteroaryl optionally substituted with at least one Ry;

vis1or2;

Ry is NH,, OH, OSO;H or NHSOzH;

5 Ry is selected from F, Cl, Br, I, -CN, -NO,, -SR,, -OR3;, C;-Cealkyl, C;-Cghaloalkyl, C;-
Cehydroxyalkyl, -OC;-Cghaloalkyl, C;-Cgheteroalkyl, C;-Cecycloalkyl, C,-
Ceheterocycloalkyl, phenyl, -NR,S(=0),R», -S(=0),N(R;),, -C(=0)CF3, -
C(=0O)NR,S(=0),R;, -S(=0),NR,C(=0)R>, -N(R»),, wherein optionally the two R, groups
of N(R»)2 and the nitrogen atom to which they are attached form a C,-Cs heterocycloalkyl

10 ring, -NR,C(=0)R,, -NRy;C(=O)N(R3),, -CO3R», -C(=0)R3, -OC(=0)R3, -C(=O)N(R»)», -
OS(=0),R,, -OS(=0),0R;, -S(=0)R,, -S(=0);R,, -SO3H, and at least one amino acid
fragment;

Ry is H, C;-Cealkyl, Ci-Cghaloalkyl, C;-Cshydroxyalkyl, or Cs;-Cecycloalkyl;
Rs is H, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, or SOzH;

15 Ry4is H or OH; or a pharmaceutically acceptable salt, solvate, or tautomeric form thereof.
[00147] In some embodiments, T is a bond. In other embodiments, T is C;-Cealkylene. In
further embodiments, C;-Cgalkylene is CH,. In another embodiment, Y is C;-Cgalkyl or Cs-
Cealkene. In one embodiment, C;-Cealkyl or C,-Cgalkene is substituted with —C(=O)R; or -
CO;R,. In a further embodiment, R, is H. In one embodiment, Z is C;-Cgalkyl. In one

20  embodiment, C;-Csalkyl is substituted with -C(=0)R,, -OC(=0)R,, -NR,C(=0)R5, or -
C(=0O)N(R3),. In one embodiment, C;-Csalkyl is substituted with -NR,C(=0)R,. In one
embodiment, each R; is H. In one embodiment, R, is C;-Cgalkyl. In another embodiment,
C;-Cealkyl is selected from methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, or tert-
butyl. In one embodiment, R, is C;-Cghydroxyalkyl.

25  [00148] In one embodiment, Y and Z together with the carbon atom to which they are
attached form a nitrogen atom-containing C,-Cgheterocycloalkyl. In another embodiment,

the nitrogen atom-containing C,-Cjoheterocycloalkyl is selected from:
®_ R " K AN
>0 n D O U L
w " w w
A AN
\07 and N-W
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168 1 NH 2-0H 182 NH 3-0H 169 1 NH 4-0H 183 CCH 2-0H 170 CCH 3-0H 184 CCH
3,4- dihydroxy 171 CCH 4-0H 185 ', 3,4- dihydroxy 172 ', 2-0H
WO 2011/046964 PCT/US2010/052377

[00149] In yet another embodiment, is a compound of Formula (IIIC) or (IIID) wherein

the nitrogen atom-containing C,-Cjoheterocycloalkyl is

Ot QL L0
N N-W
’ ‘w o ‘
T QO
[00150] Tn a further embodiment, , Now or is

5  substituted with at least one X. In yet a further embodiment, X is selected from F, Cl, Br, I, -
CN, -OR3, and NO». In one embodiment, X is —OH or -OSO;H. In another embodiment, W
is selected from J, C(=0)-J, C(=0)O-J, and C(=O)NR,-J. In yet another embodiment, W is
C(=0)-J. In a further embodiment, J is C;-Csalkyl. In yet a further embodiment, C;-Cesalkyl
is methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, and tert-butyl. In one embodiment,

10  C;-Cealkyl is substituted with one R;. In another embodiment, C;-Cealkyl is substituted with
two Ry. In yet another embodiment, R; is selected from F, CI, Br, I, -CN, NO,, -OR3, and at
least one amino acid fragment.

[00151] In a further embodiment, W is J. In yet a further embodiment, J is C;-Cgalkyl. In
one embodiment, C;-Cgalkyl is methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, and

15 tert-butyl. In another embodiment, C;-Cealkyl is substituted with one R;. In yet another
embodiment, Ci-Cesalkyl is substituted with two Ri. In a further embodiment, R; is selected
from F, Cl, Br, I, -CN, NO,, and OR3. In yet a further embodiment, R; is at least one amino
acid fragment. In one embodiment, the at least one amino acid fragment is a cysteine or
glutathione fragment. In another embodiment, one R; is an amino fragment and the other Ry

20 s selected from F, Cl, Br, I, -CN, NO,, —OH, and -OSO;H. In yet another embodiment, the
at least one amino acid fragment is a di-peptide fragment. In a further embodiment, the at
least one amino acid fragment is a tri-peptide fragment. In yet a further embodiment, the di-
peptide fragment is a fragment of Cys-Gly. In one embodiment, J is C,-Csalkene. In another
embodiment, C,-Cgalkene is C;Hs. In one embodiment, C,-Cealkene is substituted with at

25  least one Ry selected from F, CI, Br, I, -CN, NO,, OH, and -OSOsH. In one embodiment, J
is C-Csheterocycloalkyl. In another embodiment C,-Cgheterocycloalkyl is an epoxide. In a
further embodiment, is a compound of Formula (I) wherein R; is selected from -
NRyS(=0)2R;, -S(=0)2N(R2)2, -C(=O)NR,S(=0):1R;, -S(=0):NR,C(=O)R;, -OS(=0)2Ry, -
0S(=0),0Ry, -S(=0)R;, or -S(=0),R,. In one embodiment, R; is —S(=0)R,. In another

30 embodiment, R, is C;-Cghaloalkyl. In a further embodiment, C;-Cghaloalkyl is CFs.
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186 ', 4-0H 173 ss4 3-0H 187 0, 3,4- di hydroxy

/0, 4-0H i -11/ 175 /0, 2-0H
WO 2011/046964 PCT/US2010/052377
[00152] In a further embodiment is a compound having the structure:
Rq
//R1
o\ _/
NH»
’
, ) LN
e RS GRS
, R3 , R ;ora

pharmaceutically acceptable salt, solvate, or metabolite thereof wherein the

-1-1 174 /0, 3-0H 188

5 following compounds, having different substituents (for e.g., R; and R3) are listed in
the table below:
Cmpd R; Ry Cmpd # R; Ry
#

196 2™~ C H 201 2~ O 4-OH

197 ™~ C 3-OH 202 O 2-OH

198 \N\ 4-OH 203 \N\ 3-OH
1V 1V

199 \N\ 2-OH 204 \N\ 34-
3 /—/ 3 _//—/ dihydroxy
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189 -1/- 2-0H -1/ 176 11- 3-0H 190 I1- 3,4- dihydroxy 177 -11- 4-0H
191 / OH 2- OH -1-1 WD 2011/ 046964PCT/ US2010/ 052377 Cnpd
WO 2011/046964 PCT/US2010/052377
Cmpd R3 R1 Cmpd # R3 R1
#
200 \ H 205 \ 4-OH
_//_/NH _//_/NH
206 \ 3-OH 219 \ 2-OH
Vet Vadl
+/ +/
207 J/ | 3-oH 220 L 3.4-
- \Z/_ \ ; _//—/ dihydroxy
208 v H 221 v 4-OH
7N v
(@) (@)
209 J | 2-oH 222 J 3,4-
- \Z/_ \ 5 \Z/_ \ dihydroxy
210 0 H 223 0 4-OH
7 7
(@) (@)
211 | 3oH 224 0 2-OH
7 7
(@) (@)
212 w M 3-0H 225 0 3.4-
/ ~
HO N 3 \?/_ dihydroxy
213 ., OH H 226 ., OH 4-OH
5 / 5 /
HO N HO Ny
214 - OH 2-OH 227 - OH 3,4-
5 / 5 / ,
HO N\ HO N\ dihydroxy
215 OH H 228 OH 4-OH
‘}"L, Cl %)\/C|
216 OH 3-OH 229 OH 2-OH
’511‘ Cl ?“L.)\/Cl
217 NH, | 3-OH 230 OH 3.4-
E—//_/ 2O dihydroxy
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# R3 R1 Cpd # R3 R1 192 /OH 3-0H 194 / OH 3, 4- di hydroxy 193 / OH 4-0H
-1/

WO 2011/046964 PCT/US2010/052377
Cmpd R3 R1 Cmpd # R3 R1
#
218 NH, 4-OH 231 - OH H
/ * /
g_/_/ o i
232 NH; H 248 NH; 3,4-
E—//_/ E—//_/ dihydroxy
233 NH, 2-OH 249 o NH; 4-OH
g_//_/ {
234 N NH, H 250 N NH, 3,4-
e 7 |
o o} dihydroxy
235 o \7/_N H, | 3-OH 251 5 7_& 3.4-
o) HO NH» dihydroxy
236 }‘,7_& H 252 }r}_& 4-OH
HO NH2 HO NH2
237 + 7_& 2-OH 253 AN/ 3-OH
HO NH> \
238 AN/ H 254 AN\ 4-OH
\ \
239 4 \_/ |2OH 255 A\ 3.4-
\ \ dihydroxy
240 A NH H 256 A NH 4-OH
\ \
241 A\ | 3OH 257 A\ 3.4
\ \ dihydroxy
242 W\ | 2OH 258 N\, 3.4-
\ dihydroxy
243 A N\ 3-OH 259 A\ 4-OH
2 2
244 W\ 2-OH 260 W\ H
2 2
245 Cl 3-OH 261 Cl 3.4-
)\/C| )\/C| .
ot s dihydroxy
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C6hydr oxyal kyl , -0C1- C6hal oal kyl, G -C6heteroal kyl, C3-Cé6cycl oal kyl, C2-
C6het er ocycl oal kyl , phenyl, -NR2S(=0)2R2, -S(=0)2N(R2)2, -C(=0)CF3, -

C(=0) NR2Syo 2RR6964 S( =0) 2NR2C( =0) R2, - N(R2) 2, wherei n opCirarsadtiopsishe two R2
groups of N(R2)2 and the nitrogen atomto which they are attached forma
C2-C6 heterocycloal kyl 10 ring, -NR2C(=0)R2, -NR2C(=0)N(R2)2, -0O2R2,
-C(=0)R2, -0C(=0)R2, -C(=0)N(R2)2, - 0OS(=0)2R2, -0S(=0)20R2, -S(=C)R2,
-S(=0) 2R2, -S03H, and at | east one amino acid fragment; R2 is H,

G - Coal k 'Clr‘ﬂd' cohat o Kyl ai kon) ar@%(,ﬁﬁli%yi, or G- C6Cy |oa|§ R3 is H,
met hyl , ethyl’, p- propy |so-propyl -butyl,|iso- butyI tert utyI or
SBH;, 15R4 H% H or OH or a phar maceutical |y accept abl e salt, solvatle, or

t aut onerifc nttherenf 00147 son nmbodiet isla b 11 ot her
enbodi rrentsi,gdl' s G -)\n‘gékyl en 30’% n fu?t Eer errbochF%ts G- %myl ene is
CH2. In dnot her | enbddiment, Y is Ci- Csal kyl or C2- Ce6al kere. I n one

enbodi ment, G - C6al Kydy or (,z- Cogl Kene i3poSubstitutgy W th [-C(FRZ or -
CO2R2. Inafur.herd%/ ment, R2jis H 'In one gmpodgpent, Zis
G -CBal kyll . In bne 20 &nbodinent, G -Cbalkyl s sabstituted with - C(|=0)Re,
-0C(=0) RZ, »dMR2[C(=0) kH or - [Cf=® N(R2)33d1 I n jone eododi nent, Q4+Coalkyl is
substitutled with - %) R2.| I n one enbodi nmgnt eprBRZ ils H In one
enbodi nent, R2 |s G <Chal kyl.| In anot her enbodi neft, G - CealdPdrexy del ect ed
from met hylT3o02T Ny, rerpropyl,| 1 §0- pPropydip n- but ylI, ¢ji So-buflyl, g @y tertbutyl.
I n one enbodi nent, i sg;C - G6hydr oxyal kyl . 25[ 0 Lk,l@lBJ n one enbodi nent, Y
and Z todether wth'thé carbagn atomto which they“are attached formja
ni trogen |at 3® cpnt ai riing C2- Gi oloet er ocyaeboal kyl . @ anot her ersppdi nent, the
ni trogen |at om cpnt ai}inli\n/garcz- di ohet er ocycl oal kyl WBect edéﬁyom
VIV ;PPN1 WNNWvy .7.seN|N -W | [00149] In yet anot her (51Eﬁxl¥ent, is a
conpound [of3d@orpula (TTC) or| £od D) whenein fhe nadrogen|at omcontai ni ng

C2- Ci ohet|er ocyc| oal ig '-/INW\N) \N or W| [ OJJ\Sgingn a further
embodi nent, 5subsfitlted wifth at |l east one [X. I'fi yet a flurdihgroxy
enbodi ment, 395 1 5 selgpted frambpg C, Bhy 1, Br 4-OH
h)\/Br h)\/Br
306 Br H 323 Br 3.4-
OB R dihydroxy
307 Br 2-OH 324 Br 3-OH
%)\ “—“‘u)\
308 Br H 325 Br 4-OH
'5"1.)\ "—n)\
309 Br H 326 Br 4-OH
}HﬂJ\/OH }L‘ﬂ)\/OH
310 Br 2-OH 327 Br 3.4-
%\ O 2\ dihydroxy
311 jbr\/ 3-OH 328 2 3,4-
B0 dihydroxy
312 2 g 2-OH 329 2 g 4-OH
313 g H 330 we~_-OH 3,4-
dihydroxy

314 2~ OH H 331 ~-OH 4-OH
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CN,
enbodi nen

-0R3, and NO2.

t,

I n one enmbodi nent,
Wis selected fromJ,

anot her ewbadiwvmanies Wis C(=0)-J.
In yet a further enbodinent,

i SO- propy
Ci - Coal ky

n- butyl ,
is substituted with one R1.

i so-buty

Xis -OH or -0SO3H. In another
C(=0)-J, C(=0)0-J, and C(=0)NR2-J. In yet
In a further enbodi nelrCI/Ub2019/0837C6al kyl .
G -Co6al kyl is nethyl, ethyl, n-propyl,
|, and tert-butyl. In one enbodinent, 10
I n anot her enbodi nent, G -C6al kyl is

substituted with two RL. In yet another enbodinent, Rl is selected fromfF,

a, Br, I s NC2 R3, amd Rr fea am no d fragmeng. {00151] In
) ! Cmpd RIS R Cimpd' q¢;) giteng; |
a further| embod ment, Wis J.| In yet arn}pglrther enbodi ment,| J is' G -dsal kyl .
I n one enbodi ment, G -C6al kyl|is nmethyl, ethy|l, n-propyl, |iso-propyl|,
n-butyl, [so-butylLand tbtertsbpty—tyyanotherenbodiments—Ci6atkyl is
subst i t ut edé)lva th on%""ghf n yet l(’blaﬁnot her 3%rrbodi rreFft"/\/L(gSH Ceal ky?dol}tsJ0
substitutleds th twelBtH,Tn d Terther epbodi nent,cilREH,s sel echedifromF,
ad, Br, IL——-CN 1IN and ORI ! 1Invet g further enhbodinent | R1 is at || east
one anmind adi’d fragidhtH:i n gn&O8hbodi 8At, the #&HiGhst dne atno acid
fragnent [is a cysteine or glutathi one fragnent. In anot her qﬁg;apdé?ent, one
Rl is anlamno fragnent and tlhe other Rl 20 ils selected friom Br, I,
-CN, N2,| -8d, and (OBBOBH. | n $&H anot B8 enbjodi rrentCt he |at I3gkst gne
am no acild fragmrent is a di-peptide fragnment.| In a further e({ﬁﬁ,(agd'x nt, the
at least |one anmno acid fragnent is$s a tri-peptide fragnent. yet a
further gnbiih ment,?,th Hli - pejpt Hde |fragifént ijs a fr nt lof Y§tdy. In
one enbodi nent, [ J i - Cgal kene. | n anot her e itent/, (€2-C6al kene is
C2H3. I n |one empodi®ent, "2- g6al kene is substfitdPed wWitR at 25| east jone R1
selected [fromF| C_, Bron T, -[QNp , @41 and -Q0S03FbH I'n ane ephodi nent, J
is C2-Céheterocycl | . An janot her enbodi ment :@-—@e& er ocqycl oal kyl is an
epoxide. |[In a fyrther e iment, is a conpoundHof ForNml a (dhydigerein RL
is sel ectiedfgom = NR2Y(70) 2R2; 5= 0) N6 R2) 2 = C(—NR2S(=0) 2%
-S(-O)2NFQC%-0) R2, W - 0),2R2, -%S( =0) %RZ - S5 , or |-S(= R2.| I n one
enbodi nent, Rl |S g®(= . |In anot her 30enbodigrent—Nk i|s G - C6hal joal kyl .
I n a further—enpodineat—C—6hal-oalkyl—-s—CH3- 001521 —+n—afurther
enbodi nment 15’359 a corﬁp%a}mde?avi ngﬁ[ he structure| %/uigr_,\g phar (r?’a%euti cally
acceptablle salt| solvate, ‘or |metabolite thereof wherein the digldtsyi ng
conmpoundsy—havi HEE pt—substituents (forl e g Rl and i sted
in the tabl #be| ows R3 RPTopd #9%3 Rl 196.- 3, f H|20120% g
\ \
— / _ p— _
341 ﬂN 3-OH 355 o NH 2-OH
\ \
342 ﬂNH 3-OH 356 ﬂNH 3,4-
N dihydroxy
343 ',vé.:\_NU 4-OH 357 ,,%/hz\_N{4 H
344 o | 2-OH 358 0 3-OH
}"\/\/N\) ?"\/\/N\)
345 @o 4-OH 359 (\o 3.4-
NN \) NN \) dihydroxy
346 ¥\, H 360 Y\, 4-OH
347 ﬂNHz 2-OH 361 ﬂNHz 34-
dihydroxy
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4-0H 197 1,,Cl 3-0H 202 1,,,C 2-0H 198 \ /N---. 4-0H 203 \ /N ----
199 \ /N 2-0H 204 \ /N ---- 3,4- dihydroxy
WO 2011/046964 PCT/US2010/052377
Cmpd R3 R1 Cmpd # R3 R1
#
348 ﬂNHZ 3-OH 362 ?\/\/’L 4-OH
o
349 | 2-OH 363 | 3.4-
PN PN .
] ] dihydroxy
HO HO
364 | 3-OH 377 © N 3.4-
AN ¥ Y dih
] NH ihydroxy
HO
365 & 7 \N\> 2-OH 378 £ \N\> 3-OH
NH NH
366 e N> 4-OH 380 CCH 2-OH
\ N\
NH
367 CCH 3-OH 381 CCH 3.4-
dihydroxy
368 CCH 4-OH 382 ;f\ 3.4-
X
dihydroxy
369 % 2-OH 383 % 4-OH
\ \
X X
370 2 3-OH 384 O— 3.4-
\ 2
X
\ E—//_/ dihydroxy
371 O~ 3-OH 385 O~ 4-OH
372 o~ | 2-0H 386 3 Vi 2-OH
373 3 / 3-OH 387 3 / 3,4-
dihydroxy
374 § / 4-OH 388 OH 2-OH
- gﬁ
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i i Cmpd # R3 R1 Chpd # R3 R1L 200 \ H/NH NH 205 \ NH 4-0H I -11

206 \ 3-0H
WO 2011/046964 PCT/US2010/052377
Cmpd R3 R1 Cmpd # R3 R1
#
375 OH 3-OH 389 OH 3,4-

%j_/ dihydroxy

376 OH 4-OH ~ ~

[00153]




/'NH NH 219 \ NH 2-0H 207 N Y\\ 3-0H 220 \ /NH 3, 4- di hydroxy or
-1-1 208 N H 221 N
WO 2011/046964 PCT/US2010/052377

HoN N
NH,
NH
2 N/ a IN NH2
NN
| N N \N N| A
N~ N k =z

NH,
NH,
71 "N
NT \N N x> J
L. :
N N
N\(v
o} ; or a pharmaceutically acceptable salt, solvate, or

metabolite thereof.

[00154] In another embodiment is a compound having the structure:
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4-0H )53\\ or YW\ or 209 NV 2-0H 222 /-N 3,4- dihydroxy \ YZ\or
7 0 210/ )5\ rNH H 223/
WO 2011/046964 PCT/US2010/052377

o~

OH
Ly

@W @f Cf

on ViNH Ho N @
Cw Cf Cf
)

0]
AN
NH
NI A\
N
OH
N \(\/
0 , or a pharmaceutically acceptable salt, solvate, or metabolite
thereof.

5 [00155] Also described herein is a compound having the structure:
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Scs3\ /-NH 4-0H O 0 211/ 3-0H 224/ 2-0H O 0 212 OH 3-0H 225
/-NH 3, 4- di hydroxy HON\\

10

15

20

25

WO 2011/046964 PCT/US2010/052377

OH
O O
OH
’ y OF

OH
NH>
NH» NH>
NK/ [ ~ NE g
~ N
N I N LN
N k\N N k\N N

N\
O - Q
NH NH ora

pharmaceutically acceptable salt, solvate, or metabolite thereof.

[00156] In one aspect, provided herein is a compound selected from among:
1-(3-(4-amino-3-(4-(3,4-dihydroxyphenoxy)phenyl)-6-hydroxy- 1 H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidin-1-yl)propan-1-one, 1-(3-(4-amino-6-hydroxy-3-(4-(4-
hydroxyphenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-yI)-3-
hydroxypropan-1-one, 4-(4-(4-amino-1-(1-(1-hydroxypropyl)piperidin-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-yl)phenoxy)benzene-1,2-diol, 1-(3-(4-amino-3-(4-(3,4-
dihydroxyphenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-y1)-3-
hydroxypropan-1-one, 4-(4-amino-3-(4-(4-hydroxyphenoxy)phenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)-5-propionamidopentanoic acid, 1-(3-(4-amino-3-(4-(4-
hydroxyphenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-y1)-3-
hydroxypropan-1-one, 1-(3-(4-amino-6-hydroxy-3-(4-(4-hydroxyphenoxy)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-yl)propan-1-one, 1-(3-(4-amino-3-(4-(4-
hydroxyphenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-yl)-2,3-
dihydroxypropan-1-one, 1-(3-(4-amino-3-(4-(4-hydroxyphenoxy)phenyl)- 1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidin-1-yl)-3-hydroxypropan-1-one, 1-(3-(4-amino-3-(4-(4-
hydroxyphenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-yl)propane-1,3-
diol, 1-(3-(4-amino-6-hydroxy-3-(4-(4-hydroxyphenoxy)phenyl)- 1H-pyrazolo[3,4-
dJpyrimidin-1-yl)piperidin-1-yl)prop-2-en-1-one, N-(2-(4-amino-3-(4-(4-
hydroxyphenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-5-oxopentyl)propionamide, 2-
(2-amino-3-(3-(3-(4-amino-3-(4-phenoxyphenyl)- IH-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidin-1-yl)-3-hydroxypropylthio)propanamido)acetic acid, 2-amino-3-(3-(3-(4-
amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-yl)-3-
oxopropylthio)propanoic acid, 1-(3-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)-5-hydroxypiperidin-1-yl)propan-1-one, 1-(3-(4-amino-3-(4-
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sr\ 70 213 OHH 226 ¢/ OH 4-0H Y? HO\ HON\ 214 OH 2-0H 227 OH 3, 4-
di hydr oxy

WO 2011/046964 PCT/US2010/052377

phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-5-hydroxypiperidin-1-yl)-2,3-
dihydroxypropan-1-one, N-(2-(4-amino-3-(4-phenoxyphenyl)- | H-pyrazolo[3,4-
d]pyrimidin-1-yl)-5-oxopent-3-enyl)-3-hydroxypropanamide, 3-(3-(3-(4-amino-3-(4-
phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-yl)-3-oxopropylthio)-2-

5 (carboxyamino)propanoic acid, 4-amino-3-(4-phenoxyphenyl)-1-(1-propionylpiperidin-3-
yD)-1H-pyrazolo[3,4-d]pyrimidin-6(7H)-one, 4-(4-(1-(1-acryloylpiperidin-3-yl)-4-amino-
1H-pyrazolo[3,4-d]pyrimidin-3-yl)phenoxy)phenyl hydrogen sulfate, and 1-(3-(4-amino-3-
(4-(4-hydroxyphenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-yl)prop-2-en-
1-one; or a pharmaceutically acceptable salt, solvate or tautomeric form thereof.

10 [00157] In one embodiment is a compound selected from:
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c HON\ c HON\\ 215 OH\Cl H 228 OH \c' 4-0H 216 OH 1,t,Cl 3-0H 229
1,t,C 2-0H 217 /NH2 3-0H 230 CH 1,,,,Cl 3, 4-
WO 2011/046964 PCT/US2010/052377

N~Z
; or a pharmaceutically acceptable salt, solvate, or tautomeric form thereof.

[00158] In a further embodiment is a compound of Formula (IV) having the structure:

R
Rg 6
Re
0
R
Re 6
Ry
N™ XN
L LY
NT N
v—
Z
5 Formula (IV);

wherein:

T is a bond, C;-Csalkylene, or C;-Cecycloalkylene;
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di hydroxy -1/ Cmpd # RB RL Cnpd # R3 RL 218 /NH2 4-0H 231 OH H

)ssi / cNH HO

10

15
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30

WO 2011/046964 PCT/US2010/052377

Y and Z are each independently selected from H, C;-Cgalkyl, C,-Csalkenyl, Cs-
Cyocycloalkyl, Ci-Ceheteroalkyl, C,-Ceheteroalkenyl, C4-Cyoheterocycloalkenyl and C,-
Cyoheterocycloalkyl, wherein C;-Cgalkyl, C,-Cgalkenyl, C;-Cigcycloalkyl, Ci-Cgheteroalkyl,
Cy-Csheteroalkenyl, C4-Cioheterocycloalkenyl and C,-Cjoheterocycloalkyl are optionally
substituted with at least one Ry; or

Y and Z together with the carbon atom to which they are attached form a Cs-
Ciocycloalkyl, C,-Cigheterocycloalkyl, C4-Cioheterocycloalkenyl, aryl, or heteroaryl,
wherein C3-Cigeycloalkyl, C,-Cygheterocycloalkyl, Cy4-Cioheterocycloalkenyl, aryl, or
heteroaryl, are optionally substituted with at least one X

wherein when Y and Z together with the carbon atom to which they are attached form a
nitrogen atom-containing C,-Cjgheterocycloalkyl or C4-Cioheterocycloalkenyl, the nitrogen
atom of the C,-C;gheterocycloalkyl or C4-Cygheterocycloalkenyl is optionally substituted
with W and the carbon atoms of the C,-Cjoheterocycloalkyl or C4-Cjoheterocycloalkenyl are
optionally substituted with at least one X

W is selected from J, C(=0)-J, C(=0)O-J, C(=0)NR,-J, C(=NR;)-J, -C(=NR,)NR;-J,
C(=N-ORj3)-J, C(=S)-J, S(=0)y-J, S(=0),0-J;

X is F, Cl, Br, I, -CN, -NO3, -OR3, -N(R»)s, -SRy, -Ci-Cealkyl, -C(=O)R,, -OC(=O)R,, -
NR2C(=0)Rs, -NRyC(=O)N(R2)2, -C(=O)N(R2)2, -C(=NR2)N(R2)2, -C(=N-OR2)N(Ry),, -
C(=S)Ry, -S(=0)Ry, -OS(=0)yR», -NRyC(=0)OR3, -NR,S(=0);Ry;

] is -C;-Cealkyl, Cs-Cecycloalkyl, -C,-Cealkene, C,-Csheterocycloalkyl, aryl, or
heteroaryl optionally substituted with at least one Ry;

vis1or2;

Ry is NH;, OH, OSO3H or NHSOsH, halogen, -CN, -NO», -SR,, optionally substituted
C1-Cealkyl; N(Ry), or NHR7;

R; is selected from F, Cl, Br, I, -CN, -NO,, -SR;, -OR3;, C;-Cgalkyl, C;-Cghaloalkyl, C;-
Cehydroxyalkyl, -OC;-Cghaloalkyl, C;-Cgheteroalkyl, C;-Cecycloalkyl, C,-
Cgsheterocycloalkyl, phenyl, -NR,S(=0),R,, -S(=0),N(R;),, -C(=0O)CF3, -
C(=0O)NR,S(=0),R;, -S(=0),NR,C(=0)R>, -N(R»),, wherein optionally the two R, groups
of N(R»), and the nitrogen atom to which they are attached form a C,-Cs heterocycloalkyl
ring, -NR,C(=0)R,, -NRyC(=0)Rs3, -NR>C(=0O)N(R3), -CO2R2, -C(=0)R», -OC(=O)Ry, -
C(=O)N(R2)2, -OS(=0)2R2, -OS(=0),0R3, -S(=0)R;, -S(=0):R», -SO3H, and at least one

amino acid fragment;
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R, is H, C;-Cealkyl, C;-Cghaloalkyl, C;-Cghydroxyalkyl, or Cs-Cecycloalkyl,;
Rs is H, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, or SOzH;
Re is selected from H, F, CI, Br, I, -CN, -NO,, -SR,, -OR3, C-Csalkyl, C;-Cghaloalkyl, C;-
Cehydroxyalkyl, -OC;-Cghaloalkyl, C;-Cgheteroalkyl, C;-Cecycloalkyl, C,-

5 Ceheterocycloalkyl, phenyl, -NR,S(=0)R5, -S(=0),N(R3),, -C(=0)CF3, -
C(=0O)NR,S(=0),R;, -S(=0),NR,C(=0)R>, -N(R»),, wherein optionally the two R, groups
of N(R»), and the nitrogen atom to which they are attached form a C,-Cs heterocycloalkyl
ring, -NR,C(=0)R,, -NRyC(=O)N(R3),, -CO;R», -C(=0)R3, -OC(=0)R,, -C(=O)N(R»)», -
OS(=0)R,, -OS(=0),0R,, -S(=0)R,, -S(=0):R,, -SOsH, and at least one amino acid

10  fragment; wherein each R¢ cannot all be H;
R7 is an amino protecting group;
Rs is an optionally substituted C;-Cgalkyl, an optionally substituted C,-Cgalkenyl, an
optionally substituted C,-Cealkynyl, or an optionally substituted Cs-Cecycloalkyl; or a
pharmaceutically acceptable salt, solvate, or metabolite thereof.

15 [00159] In one embodiment is the compound of Formula (IV) wherein Y and Z together

DA
with the carbon atom to which they are attached forma  (R1)a%/q ora

(R)nt"/q group;
~~* is a single bond, a cis or trans-double bond, or a triple bond wherein Ry is absent;
p is 0-6;
20 q is 0-6; wherein pt+q is >1;

nis 0-4;

R4 and Rs are each independently selected from H, F, Cl, Br, I, -CN, -NO,, -SR», -OR3,
optionally substituted C;-Cgalkyl, C;-Cghaloalkyl, C;-Cshydroxyalkyl, -OC;-Cghaloalky],
C;-Csheteroalkyl, optionally substituted Cs-Cecycloalkyl, C,-Cgheterocycloalkyl, phenyl, -

25 OSOsH, -NR>S(=0)R», -S(=0):N(R»),, -C(=0)CF3, -C(=O)NR2S(=0)2R0, -
S(=0),NR,C(=0)R3, -N(R2)2, -NR2C(=0)R3, -CO2R», -C(=0)R,, -OC(=0O)R,, -
C(=0)N(R3)s, -OS(=0);R,, -OS(=0),0R;, -S(=0)R,, -S(=0),R», and at least one amino
acid fragment; or optionally when - is a single bond then R4 and Rs together with the
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carbon atoms to which they are attached form an epoxide; wherein when =~ is a single
bond then R4 and Rs are not both hydrogen; or a pharmaceutically acceptable salt, solvate or
metabolite thereof.

[00160] In one embodiment is a compound of Formula (IV) wherein Y and Z together

_gé/\)mN‘RéO:/RS

with the carbon atom to which they are attached forma  (Rint/q group.

[00161] In another embodiment is a compound of Formula (IV) wherein Y and Z

together with the carbon atom to which they are attached forma ~ (R1a'q group.
[00162] In a further embodiment is a compound of Formula (IV) wherein W is C(=0)-J.
In another embodiment, W is S(=0),-J.

[00163] In a further embodiment is a compound of Formula (IV) wherein J is an
optionally substituted C,-Csalkene. In another embodiment, J is an optionally substituted
C1-Cealkyl. In a further embodiment, C,-Cealkene is ethylene. In a further embodiment,
cthylene is substituted with with C;-CealkyIN(R,),; wherein R, is selected from H, C;-
Cealkyl, C;-Cghaloalkyl, Ci-Cshydroxyalkyl, or C3-Cecycloalkyl.

[00164] In yet another embodiment is a compound of Formula (IV) wherein Re is OH. In
one embodiment, OH is substituted at the 2-position. In another embodiment, OH is
substituted at the 3-position. In a further embodiment, OH is substituted at the 4-position.
In yet a further embodiment, OH is substituted at the 3 and 4-positions.

[00165] In yet another embodiment is a compound of Formula (IV) wherein Ry, is NHR>
wherein R7 is an amino protecting group. In one embodiment is a compound of Formula
(IV) wherein the amino protecting group is selected from Fmoc, Boc, Cbz, Ac,
trifluoroacetamide, Bn, trityl, benzylidencamine, Ts, or the H attached to the nitrogen atom
of the primary amine is absent and R and the nitrogen atom to which it is attached form a
phthalimide group; or a pharmaceutically acceptable salt, solvate, or metabolite thereof.
[00166] In a further embodiment is a compound of Formula (IV) wherein Ry, is N(Ry)a.
In one embodiment Ry is selected from optionally substituted C;-Cealkyl or C;-Cghaloalkyl.
In another embodiment, R, is C;-Cghaloalkyl.
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[00167] Also described herein are irreversible inhibitors of Btk. Further described are
irreversible inhibitors of Btk that form a covalent bond with a cysteine residue on Btk.
Further described herein are irreversible inhibitors of other tyrosine kinases, wherein the
other tyrosine kinases share homology with Btk by having a cysteine residue (including a
5 Cys 481 residue) that can form a covalent bond with the irreversible inhibitor (such tyrosine

kinases, are referred herein as “Btk tyrosine kinase cysteine homologs™). Also described
herein are methods for synthesizing such irreversible inhibitors, methods for using such
irreversible inhibitors in the treatment of diseases (including diseases wherein irreversible
inhibition of Btk provides therapeutic benefit to a patient having the disease). Further

10  described are pharmaceutical formulations that include an irreversible inhibitor of Btk.
[00168] Also described herein are irreversible inhibitors of tyrosine kinases that have an
accessible cysteine residue near an active site of the tyrosine kinase (referred herein as
“Accessible Cysteine Kinases” or ACKs). Also described herein are irreversible inhibitors
of any of the aforementioned tyrosine kinases, in which the irreversible inhibitor includes a

15 Michael acceptor moiety. Further described are such irreversible inhibitors in which the
Michael acceptor moiety preferentially forms a covalent bond with the appropriate cysteine
residue on the desired tyrosine kinase relative to forming a covalent bond with other
biological molecules that contain an accessible SH moiety. Also described herein are
methods for synthesizing such irreversible inhibitors, methods for using such irreversible

20  inhibitors in the treatment of diseases (including diseases wherein irreversible inhibition of
Btk provides therapeutic benefit to a patient having the disease). Further described are
pharmaceutical formulations that include an irreversible inhibitor of Btk.

[00169] In one aspect is a compound of Formula (I) wherein Y and Z together with the

carbon atom to which they are attached forma (Ri)n"/q , wherein ~ is a cis

25  or trans-double bond. In one embodiment, is a compound of Formula (I) having the
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structure . In another embodiment, the compound of Formula (I)
forms a covalent bond with a cysteine residue of a Bruton’s tyrosine kinase.

[00170] In another aspect are methods for modulating, including irreversibly inhibiting
the activity of Btk or other tyrosine kinases, wherein the other tyrosine kinases share
homology with Btk by having a cysteine residue (including a Cys 481 residue) that can form
a covalent bond with at least one irreversible inhibitor described herein, in a mammal
comprising administering to the mammal at least once an effective amount of at least one
compound having the structure of any of Formula (I). In another aspect are methods for
modulating, including including irreversibly inhibiting, the activity of Btk in a mammal
comprising administering to the mammal at least once an effective amount of at least one
compound having the structure of any of Formula (I). In another aspect are methods for
treating Btk-dependent or Btk mediated conditions or diseases, comprising administering to
the mammal at least once an effective amount of at least one compound having the structure
of any of Formula (I).

[00171] In a further or alternative embodiment, the compound of Formula (I) having a
Michael acceptor are irreversible inhibitors of Bruton’s tyrosine kinase (Btk), while in still
further or alternative embodiments, such irreversible inhibitors are selective for Btk. In even
further or alternative embodiments, such inhibitors have an ICsq below 10 microM in
enzyme assay. In one embodiment, a Btk irreversible inhibitor has an ICsg of less than 1
microM, and in another embodiment, less than 0.25 microM.

[00172] In further or alternative embodiment, the compound of Formula (I) is a selective
irreversible inhibitor for Btk over Itk. In further or alternative embodiment, the compound
of Formula (I) is a selective irreversible inhibitor for Btk over Lck. In further or alternative

embodiment, the compound of Formula (I) is a selective irreversible inhibitor for Btk over
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ABL. In further or alternative embodiment, the compound of Formula () is a selective
irreversible inhibitor for Btk over CMET. In further or alternative embodiment, the
compound of Formula (I) is a selective irreversible inhibitor for Btk over EGFR. In further
or alternative embodiment, the compound of Formula (1) is a selective irreversible inhibitor
for Btk over Lyn.

[00173] In one embodiment, the irreversible Btk inhibitor compound selectively and
irreversibly inhibits an activated form of its target tyrosine kinase (e.g., a phosphorylated
form of the tyrosine kinase). For example, activated Btk is transphosphorylated at tyrosine
551. Thus, in these embodiments the irreversible Btk inhibitor inhibits the target kinase in
cells only once the target kinase is activated by the signaling events.

[00174]  Generally, an irreversible inhibitor compound used in the methods described
herein is identified or characterized in an in vitro assay, e.g., an acellular biochemical assay
or a cellular functional assay. Such assays are useful to determine an in vitro 1Cso for an
irreversible inhibitor compound.

[00175] For example, in some embodiments, an acellular kinase assay is used to
determine kinase activity after incubation of the kinase in the absence or presence of a range
of concentrations of a candidate inhibitor compound. If the candidate compound is in fact an
inhibitor, kinase activity will not be recovered by repeat washing with inhibitor-free
medium. See, e.g., J. B. Smaill, ez al. (1999), J. Med. Chem. 42(10):1803-1815. Further,
covalent complex formation between a Kinase and a candidate inhibitor is a useful indicator
of inhibition of the Kinase that can be readily determined by a number of methods (e.g.,
mass spectrometry). For example, in some embodiments, some Kinase-inhibitor compounds
form a covalent bond with the aforenoted cysteine residue (e.g., via a Michael reaction).
[00176] High throughput assays for many acellular biochemical assays (e.g., kinase
assays) and cellular functional assays (e.g., calcium flux) are documented methodologies. In
addition, high throughput screening systems are commercially available (see, e.g., Zymark
Corp., Hopkinton, MA; Air Technical Industries, Mentor, OH; Beckman Instruments, Inc.
Fullerton, CA; Precision Systems, Inc., Natick, MA, etc.). These systems typically automate
entire procedures including all sample and reagent pipetting, liquid dispensing, timed
incubations, and final readings of the microplate in detector(s) appropriate for the assay.
Automated systems thereby allow the identification and characterization of a large number

of compounds.
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[00177] In some embodiments, the inhibitors described herein are used for the
manufacture of a medicament for treating any of the foregoing conditions (e.g., autoimmune
diseases, inflammatory diseases, allergy disorders, B-cell proliferative disorders, or
thromboembolic disorders).

5  [00178] Insome embodiments, the inhibitor compound used for the methods described
herein inhibits a Kinase activity with an in vitro ICsq of less than about 10 uM. (e.g., less
than about 1 uM, less than about 0.5 uM, less than about 0.4 uM, less than about 0.3 uM,
less than about 0.1, less than about 0.08 uM, less than about 0.06 uM, less than about 0.05
uM, less than about 0.04 uM, less than about 0.03 puM, less than about 0.02 pM, less than

10  about 0.01, less than about 0.008 uM, less than about 0.006 uM, less than about 0.005 uM,
less than about 0.004 uM, less than about 0.003 uM, less than about 0.002 uM, less than
about 0.001, less than about 0.00099 uM, less than about 0.00098 uM, less than about
0.00097 uM, less than about 0.00096 uM, less than about 0.00095 uM, less than about
0.00094 uM, less than about 0.00093 uM, less than about 0.00092, or less than about

15 0.00090 uM).

[00179] In one embodiment, the inhibitor compound selectively inhibits an activated
form of its target tyrosine kinase (e.g., a phosphorylated form of the tyrosine kinase). For
example, activated Btk is transphosphorylated at tyrosine 551. Thus, in these embodiments
the Btk inhibitor inhibits the target kinase in cells only once the target kinase is activated by

20  the signaling events.

[00180] In further embodiments, the compounds of Formula (I) irreversibly inhibit Btk
and are used to treat patients suffering from Bruton’s tyrosine kinase-dependent or Bruton’s
tyrosine kinase mediated conditions or diseases, including, but not limited to, cancer,
autoimmune and other inflammatory diseases.

25  Preparation of Compounds
[00181] Compounds of any of Formula (1), (IA), (1), (IITA), (IIIB), (IIIC), (ITID), or (IV)
or other pyrazolopyrimidine compounds described herein are optionally synthesized using
standard synthetic techniques or using such methods known in combination with methods
described herein. In additions, solvents, temperatures and other reaction conditions are

30 presented herein for illustration only, and not to limit the scope of the methods and
compositions described herein. As a further guide the following synthetic methods may also

be utilized.
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[00182] The reactions are optionally employed in a linear sequence to provide the
compounds described herein or used to synthesize fragments which are subsequently joined
by the methods described herein and/or documented elsewhere.
Formation of Covalent Linkages by Reaction of an Electrophile with a Nucleophile

5 [00183] The compounds described herein can be modified using various electrophiles or
nucleophiles to form new functional groups or substituents. Table 1 entitled “Examples of
Covalent Linkages and Precursors Thereof™ lists selected examples of covalent linkages and
precursor functional groups which yield and can be used as guidance toward the variety of
electrophiles and nucleophiles combinations available. Precursor functional groups are

10 shown as electrophilic groups and nucleophilic groups.

Table 1: Examples of Covalent Linkages and Precursors Thereof

Carboxamides Activated esters amines/anilines
Carboxamides acyl azides amines/anilines
Carboxamides acyl halides amines/anilines
Esters acyl halides alcohols/phenols
Esters acyl nitriles alcohols/phenols
Carboxamides acyl nitriles amines/anilines
Imines Aldehydes amines/anilines
Hydrazones aldehydes or ketones Hydrazines
Oximes aldehydes or ketones Hydroxylamines
Alkyl amines alkyl halides amines/anilines
Esters alkyl halides carboxylic acids
Thioethers alkyl halides Thiols
Ethers alkyl halides alcohols/phenols
Thioethers alkyl sulfonates Thiols
Esters alkyl sulfonates carboxylic acids
Ethers alkyl sulfonates alcohols/phenols
Esters Anhydrides alcohols/phenols
Carboxamides Anhydrides amines/anilines
Thiophenols aryl halides Thiols
Aryl amines aryl halides Amines
Thioethers Azindines Thiols
Boronate esters Boronates Glycols
Carboxamides carboxylic acids amines/anilines
Esters carboxylic acids Alcohols
hydrazines Hydrazides carboxylic acids
N-acylureas or carbodiimides carboxylic acids
Anhydrides
Esters diazoalkanes carboxylic acids
Thioethers Epoxides Thiols
Thioethers haloacetamides Thiols
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Ammotriazines halotriazines amines/anilines
Triazinyl ethers halotriazines alcohols/phenols
Amidines imido esters amines/anilines
Ureas Isocyanates amines/anilines
Urethanes Isocyanates alcohols/phenols
Thioureas isothiocyanates amines/anilines
Thioethers Maleimides Thiols
Phosphite esters phosphoramidites Alcohols
Silyl ethers silyl halides Alcohols
Alkyl amines sulfonate esters amines/anilines
Thioethers sulfonate esters Thiols
Esters sulfonate esters carboxylic acids
Ethers sulfonate esters Alcohols
Sulfonamides sulfonyl halides amines/anilines
Sulfonate esters sulfonyl halides phenols/alcohols
Alkyl thiol a,B-unsaturated ester thiols
Alkyl ethers a,B-unsaturated ester alcohols
Alkyl amines a,B-unsaturated ester amines
Alkyl thiol Vinyl sulfone thiols
Alkyl ethers Vinyl sulfone alcohols
Alkyl amines Vinyl sulfone amines
Vinyl sulfide Propargyl amide thiol

Use of Protecting Groups
[00184] In the reactions described, it may be necessary to protect reactive functional
groups, for example hydroxy, amino, imino, thio or carboxy groups, where these are desired
5 in the final product, to avoid their unwanted participation in the reactions. Protecting groups
are used to block some or all reactive moieties and prevent such groups from participating
in chemical reactions until the protective group is removed. In one embodiment, each
protective group be removable by a different means. Protective groups that are cleaved
under totally disparate reaction conditions fulfill the requirement of differential removal.

10 Protective groups can be removed by acid, base, and hydrogenolysis. Groups such as trityl,
dimethoxytrityl, acetal and t-butyldimethylsilyl are acid labile and may be used to protect
carboxy and hydroxy reactive moieties in the presence of amino groups protected with Cbz
groups, which are removable by hydrogenolysis, and Fmoc groups, which are base labile.
Carboxylic acid and hydroxy reactive moieties may be blocked with base labile groups such

15  as, but not limited to, methyl, ethyl, and acetyl in the presence of amines blocked with acid
labile groups such as t-butyl carbamate or with carbamates that are both acid and base stable

but hydrolytically removable.
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[00185] Carboxylic acid and hydroxy reactive moieties may also be blocked with
hydrolytically removable protective groups such as the benzyl group, while amine groups
capable of hydrogen bonding with acids may be blocked with base labile groups such as
Fmoc. Carboxylic acid reactive moieties may be protected by conversion to simple ester
compounds as exemplified herein, or they may be blocked with oxidatively-removable
protective groups such as 2,4-dimethoxybenzyl, while co-existing amino groups may be
blocked with fluoride labile silyl carbamates.

[00186]  Allyl blocking groups are useful in then presence of acid- and base- protecting
groups since the former are stable and can be subsequently removed by metal or pi-acid
catalysts. For example, an allyl-blocked carboxylic acid can be deprotected with a Pd°-
catalyzed reaction in the presence of acid labile t-butyl carbamate or base-labile acetate
amine protecting groups. Yet another form of protecting group is a resin to which a
compound or intermediate may be attached. As long as the residue is attached to the resin,
that functional group is blocked and cannot react. Once released from the resin, the
functional group is available to react.

[00187] Typically blocking/protecting groups may be sclected from:

SIS
H ~ CcS )j\ 0.

O C\ -
Hc? e ©/ S Y H, ™™

Ha
allyl Bn Cbz alloc Me
gz — H3C\S'/CH3 & jl\
A~ H.C)-C H-C).C~ > Si
H,C (H3C)s (H3C)s (CH3)3C/ \/\O
Et t-butyl TBDMS Teoc
o}
(CHaC” Wl/ O/ (CeHs)sC— CJ\ O
Hs
H,CO
Boc trityl acetyl
Fmoc

[00188]  Other protecting groups, plus a detailed description of techniques applicable to
the creation of protecting groups and their removal are described in Greene and Wuts,
Protective Groups in Organic Synthesis, 3rd Ed., John Wiley & Sons, New York, NY, 1999,
and Kocienski, Protective Groups, Thieme Verlag, New York, NY, 1994, which are
incorporated herein by reference for such disclosure.

Synthesis of Compounds
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[00189] In certain embodiments, provided herein are methods of making and methods of
using tyrosine kinase inhibitor compounds described herein. In certain embodiments,
compounds described herein can be synthesized using the following synthetic schemes.
Compounds may be synthesized using methodologies analogous to those described below
by the use of appropriate alternative starting materials.

[00190] Described herein are compounds that inhibit the activity of tyrosine kinase(s),
such as Btk, and processes for their preparation. Also described herein are pharmaceutically
acceptable salts, pharmaceutically acceptable solvates, pharmaceutically active metabolites
and pharmaceutically acceptable prodrugs of such compounds. Pharmaceutical
compositions that include at least one such compound or a pharmaceutically acceptable salt,
pharmaceutically acceptable solvate, pharmaceutically active metabolite or
pharmaceutically acceptable prodrug of such compound, are provided.

[00191] The starting material used for the synthesis of the compounds described herein is
cither synthesized or obtained from commercial sources, such as, but not limited to, Aldrich
Chemical Co. (Milwaukee, Wisconsin), Bachem (Torrance, California), or Sigma Chemical
Co. (St. Louis, Mo.). The compounds described herein, and other related compounds having
different substituents are optionally synthesized using techniques and materials, such as
described, for example, in March, ADVANCED ORGANIC CHEMISTRY 4" Eq., (Wiley 1992);
Carey and Sundberg, ADVANCED ORGANIC CHEMISTRY 4" Ed., Vols. A and B (Plenum
2000, 2001); Green and Wuts, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS 3 Ed., (Wiley
1999); Fieser and Fieser’s Reagents for Organic Synthesis, Volumes 1-17 (John Wiley and
Sons, 1991); Rodd’s Chemistry of Carbon Compounds, Volumes 1-5 and Supplementals
(Elsevier Science Publishers, 1989); Organic Reactions, Volumes 1-40 (John Wiley and
Sons, 1991); and Larock’s Comprehensive Organic Transformations (VCH Publishers Inc.,
1989). Other methods for the synthesis of compounds described herein may be found in
International Patent Publication No. WO 01/01982901, Amold et al. Bioorganic &
Medicinal Chemistry Letters 10 (2000) 2167-2170; Burchat et al. Bioorganic & Medicinal
Chemistry Letters 12 (2002) 1687-1690. As a guide the following synthetic methods may be
utilized.

[00192] The products of the reactions are optionally isolated and purified, if desired,

using conventional techniques, including, but not limited to, filtration, distillation,
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crystallization, chromatography and the like. Such materials are optionally characterized
using conventional means, including physical constants and spectral data.

[00193] Compounds described herein are optionally prepared using the synthetic
methods described herein as a single isomer or a mixture of isomers.

[00194] A non-limiting example of a synthetic approach towards the preparation of
compounds of any of Formula (I), (IA), (II), (IITA), (IIIB), (IIIC), (I1ID), or (IV) or other
pyrazolopyrimidine compounds described herein is shown in Scheme 1.

Scheme I.
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N
S~ ,
N N

k\N H DMF, heat cat. Pd(dppf)Cl,-CH,Cl,
aq. K,COgj/dioxane

microwave, 180 °C, 10 min

1.) 4.0M HCl/dioxane, 2 hr

_— -

DIAD

N

N
resin bound PPhg, 24 hr | N

V
p=4
=z
/=

/ 2.) Acryloyl chlorid
N ) Acryloyl chloride, " N
CH.Cl,, TEA
o R.T., 2hr —
N\« \é N\(\
3 0 4 0

[00195] Halogenation of commercially avalaible 1H-pyrazolo[3,4-d]pyrimidin-4-amine

N

provides an entry into the synthesis of compounds of Formula (I), (IA), (II), (IITA), (IIIB),
(ITIC), (IIID), or (IV) or other pyrazolopyrimidine compounds described herein. In one
embodiment, 1H-pyrazolo[3,4-d]pyrimidin-4-amine is treated with N-iodosuccinamide to
give 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amine. Metal catalyzed cross coupling
reactions are then carried out on 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amine. In one
embodiment, palladium mediated cross-coupling of a suitably substituted phenyl boronic
acid under basic conditions constructs intermediate 2. Intermediate 2 is coupled with N-
Boc-3-hydroxypiperidine (as non-limiting example) via Mitsunobu reaction to give the Boc
(tert-butyloxycarbonyl) protected intermediate 3. After deprotection with acid, coupling
with, but not limited to, an acid chloride, such as, but not limited to, acryloyl chloride,
completes the synthesis to give compound 4.

[00196] A non-limiting example of a synthetic approach towards the preparation of

compounds of Formula (II) is shown in Scheme II.
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Scheme II.
Synthesis of 3-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d|pyrimidin-1-
yDpiperidin-1-yl)-2,3-dihydroxypropan-1-one

5 100197] Compounds of the general structure of compound 4 having an alkene, undergo
dihydroxylation in the presence of OsQs. Following workup, the resulting compounds of
general structure 5 are afforded.

[00198] A non-limiting example of a synthetic approach towards the preparation of
compounds of Formula (II) is shown in Scheme IIL

10  Scheme III.
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[00199] A non-limiting example of a synthetic approach towards the preparation of
compounds of Formula (IT) is shown in Scheme I'V.

Scheme IV.
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[00200] The compounds prepared by the methods disclosed herein are purified by
conventional means, such as, for example, filtration, recrystallization, chromatography,
distillation, and combinations thereof.

[00201] Any combination of the groups described above for the various variables is
contemplated herein. It is understood that substituents and substitution patterns on the
compounds provided herein can be selected by one of ordinary skill in the art to provide
compounds that are chemically stable and that can be synthesized by techniques known in
the art, as well as those set forth herein.

Further Forms of Compounds

[00202] Compounds disclosed herein have a structure of Formula (1), (IA), (1), (IIIA),
(ITIB), (IIIC), (IIID), or (IV) or other pyrazolopyrimidine compounds described herein. It is
understood that when reference is made to compounds described herein, it is meant to
include compounds of any of Formula (1), (IA), (1), (ITITA), (IIIB), (IIIC), (ITID), or (IV) or
other pyrazolopyrimidine compounds described herein, as well as to all of the specific
compounds that fall within the scope of these generic formulae, unless otherwise indicated.
[00203] The compounds described herein may possess one or more stereocenters and
each center may exist in the R or S configuration. The compounds presented herein include
all diastereomeric, enantiomeric, and epimeric forms as well as the appropriate mixtures
thereof. Stercoisomers may be obtained, if desired, by methods such as, for example, the
separation of stereoisomers by chiral chromatographic columns.

[00204] Diasteromeric mixtures can be separated into their individual diastereomers on
the basis of their physical chemical differences by methods known, for example, by
chromatography and/or fractional crystallization. In one embodiment, enantiomers can be
separated by chiral chromatographic columns. In other embodiments, enantiomers can be
separated by converting the enantiomeric mixture into a diastercomeric mixture by reaction
with an appropriate optically active compound (e.g., alcohol), separating the diastereomers
and converting (e.g., hydrolyzing) the individual diastereomers to the corresponding pure
enantiomers. All such isomers, including diastercomers, enantiomers, and mixtures thereof
are considered as part of the compositions described herein.

[00205] The methods and formulations described herein include the use of N-oxides,
crystalline forms (also known as polymorphs), or pharmaceutically acceptable salts of

compounds described herein, as well as active metabolites of these compounds having the
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same type of activity. In some situations, compounds exist as tautomers. All tautomers are
included within the scope of the compounds presented herein. In addition, the compounds
described herein can exist in unsolvated as well as solvated forms with pharmaceutically
acceptable solvents such as water, ethanol, and the like. The solvated forms of the
5 compounds presented herein are also considered to be disclosed herein.

[00206] Compounds of any of Formula (1), (IA), (1), (IITA), (IIIB), (IIIC), (ITID), or (IV)
or other pyrazolopyrimidine compounds described herein in unoxidized form can be
prepared from N-oxides of compounds of any of Formula (I), (IA), (I), (IITA), (IIIB),
(ITIC), (IIID), or (IV) or other pyrazolopyrimidine compounds described herein by treating

10 with a reducing agent, such as, but not limited to, sulfur, sulfur dioxide, triphenyl
phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride, tribromide, or
the like in a suitable inert organic solvent, such as, but not limited to, acetonitrile, ethanol,
aqueous dioxane, or the like at 0 to 80°C.
[00207] Compounds described herein include isotopically-labeled compounds, which are

15 identical to those recited in the various formulas and structures presented herein, but for the
fact that one or more atoms are replaced by an atom having an atomic mass or mass number
different from the atomic mass or mass number usually found in nature. Examples of
isotopes that can be incorporated into the present compounds include isotopes of hydrogen,
carbon, nitrogen, oxygen, fluorine and chlorine, such as ’H, °H, “c, “c, PN, *0, "0, s,

20 18F, 36

Cl, respectively. Certain isotopically-labeled compounds described herein, for
example those into which radioactive isotopes such as *H and "*C are incorporated, are
useful in drug and/or substrate tissue distribution assays. Further, substitution with isotopes
such as deuterium, i.e., °H, can afford certain therapeutic advantages resulting from greater
metabolic stability, for example increased in vivo half-life or reduced dosage requirements.

25 [00208] Compounds described herein (for example, compounds of Formula (I), (1A), (1),
(ITTA), (IIIB), (IIIC), (IIID), or (IV) or other pyrazolopyrimidine compounds described
herein) are optionally in the form of, and/or used as, pharmaceutically acceptable salts. The
type of pharmaceutical acceptable salts, include, but are not limited to: (1) acid addition
salts, formed ) by reacting the free base form of the compound with a pharmaceutically

30  acceptable: inorganic acid such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid, metaphosphoric acid, and the like; or with an organic acid such as

acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid,
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pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric acid,
trifluoroacetic acid, tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic
acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-
ethanedisulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, toluenesulfonic
acid, 2-naphthalenesulfonic acid, 4-methylbicyclo-[2.2.2]oct-2-ene-1-carboxylic acid,
glucoheptonic acid, 4,4’-methylenebis-(3-hydroxy-2-ene-1 -carboxylic acid), 3-
phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid,
gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic
acid, and the like; (2) salts formed when an acidic proton present in the parent compound
either is replaced by a metal ion, e.g., an alkali metal ion (e.g. lithium, sodium, potassium),
an alkaline earth ion (e.g. magnesium, or calcium), or an aluminum ion; or coordinates with
an organic base. Acceptable organic bases include ecthanolamine, diethanolamine,
triethanolamine, tromethamine, N-methylglucamine, and the like. Acceptable inorganic
bases include aluminum hydroxide, calcium hydroxide, potassium hydroxide, sodium
carbonate, sodium hydroxide, and the like.

[00209] The corresponding counterions of the pharmaceutically acceptable salts are
optionally analyzed and identified using various methods including, but not limited to, ion
exchange chromatography, ion chromatography, capillary electrophoresis, inductively
coupled plasma, atomic absorption spectroscopy, mass spectrometry, or any combination
thereof.

[00210] The salts are recovered by using at least one of the following techniques:
filtration, precipitation with a non-solvent followed by filtration, evaporation of the solvent,
or, in the case of aqueous solutions, lyophilization.

[00211] It should be understood that a reference to a pharmaceutically acceptable salt
includes the solvent addition forms or crystal forms thereof, particularly solvates or
polymorphs. Solvates contain either stoichiometric or non-stoichiometric amounts of a
solvent, and are optionally formed during the process of crystallization with
pharmaceutically acceptable solvents such as water, ethanol, and the like. Hydrates are
formed when the solvent is water, or alcoholates are formed when the solvent is alcohol.
Solvates of compounds described herein can be conveniently prepared or formed during the
processes described herein. In addition, the compounds provided herein can exist in

unsolvated as well as solvated forms. In general, the solvated forms are considered
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equivalent to the unsolvated forms for the purposes of the compounds and methods
provided herein.

[00212] It should be understood that a reference to a salt includes the solvent addition
forms or crystal forms thereof, particularly solvates or polymorphs. Solvates contain either
stoichiometric or non-stoichiometric amounts of a solvent, and are often formed during the
process of crystallization with pharmaceutically acceptable solvents such as water, ethanol,
and the like. Hydrates are formed when the solvent is water, or alcoholates are formed when
the solvent is alcohol. Polymorphs include the different crystal packing arrangements of the
same elemental composition of a compound. Polymorphs usually have different X-ray
diffraction patterns, infrared spectra, melting points, density, hardness, crystal shape, optical
and electrical properties, stability, and solubility. Various factors such as the
recrystallization solvent, rate of crystallization, and storage temperature may cause a single
crystal form to dominate.

[00213] Compounds described herein are optionally in various forms, including but not
limited to, amorphous forms, milled forms and nano-particulate forms. In addition,
compounds described herein include crystalline forms, also known as polymorphs.
Polymorphs include the different crystal packing arrangements of the same elemental
composition of a compound. Polymorphs usually have different X-ray diffraction patterns,
infrared spectra, melting points, density, hardness, crystal shape, optical and electrical
properties, stability, and solubility. Various factors such as the recrystallization solvent, rate
of crystallization, and storage temperature may cause a single crystal form to dominate.
[00214] The screening and characterization of the pharmaceutically acceptable salts,
polymorphs and/or solvates may be accomplished using a variety of techniques including,
but not limited to, thermal analysis, x-ray diffraction, spectroscopy, vapor sorption, and
microscopy. Thermal analysis methods address thermo chemical degradation or thermo
physical processes including, but not limited to, polymorphic transitions, and such methods
are used to analyze the relationships between polymorphic forms, determine weight loss, to
find the glass transition temperature, or for excipient compatibility studies. Such methods
include, but are not limited to, Differential scanning calorimetry (DSC), Modulated
Differential Scanning Calorimetry (MDCS), Thermogravimetric analysis (TGA), and
Thermogravi-metric and Infrared analysis (TG/IR). X-ray diffraction methods include, but

are not limited to, single crystal and powder diffractometers and synchrotron sources. The
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various spectroscopic techniques used include, but are not limited to, Raman, FTIR, UVIS,
and NMR (liquid and solid state). The various microscopy techniques include, but are not
limited to, polarized light microscopy, Scanning Electron Microscopy (SEM) with Energy
Dispersive X-Ray Analysis (EDX), Environmental Scanning Electron Microscopy with

5 EDX (in gas or water vapor atmosphere), IR microscopy, and Raman microscopy.

Therapeutic Uses of Inhibitor Compounds

[00215] Described herein are methods, compositions, uses and medicaments for the
treatment of disorders comprising administering to a patient in need an inhibitor of an ACK.
In some embodiments, the ACK is Btk or a Btk homolog. In further embodiments, the ACK

10 is Blk or a Blk homolog. In yet further embodiments, the ACK is tyrosine kinases that share
homology with Btk by having a cysteine residue (including a Cys 481 residue) that can form
a covalent bond with the inhibitor.
[00216] The methods described herein (which includes uses of a pharmaceutical
composition to treat a disease or disorder, or uses of a compound to form a medicament for

15  treating a disease or disorder) include administering to a subject in need a composition
containing a therapeutically effective amount of one or more Btk inhibitor compounds
described herein. Without being bound by theory, the diverse roles played by Btk signaling
in various hematopoietic cell functions, e.g., B-cell receptor activation, show that small
molecule Btk inhibitors are useful for reducing the risk of or treating a variety of diseases

20  affected by or affecting many cell types of the hematopoietic lineage including, e.g.,
autoimmune diseases, heteroimmune conditions or diseases, inflammatory diseases, cancer
(e.g., B-cell proliferative disorders), and thromboembolic disorders.
[00217] In some embodiments, are methods for treating an autoimmune disease or
condition comprising administering to a patient in need a pharmaceutical formulation of any

25  inhibitor of Btk (or a Btk homolog) of Formula (I), (IA), (I), (IITA), (ITIB), (IITIC), (I1ID), or
(IV) or other pyrazolopyrimidine compounds described herein. Such an autoimmune disease
or condition includes, but is not limited to, rheumatoid arthritis, psoriatic arthritis,
osteoarthritis, Still’s disease, juvenile arthritis, lupus, diabetes, myasthenia gravis,
Hashimoto's thyroiditis, Ord's thyroiditis, Graves' disease Sjogren's syndrome, multiple

30 sclerosis, Guillain-Barré syndrome, acute disseminated encephalomyelitis, Addison's
disease, opsoclonus-myoclonus syndrome, ankylosing spondylitisis, antiphospholipid

antibody syndrome, aplastic anemia, autoimmune hepatitis, coeliac disease, Goodpasture's
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syndrome, idiopathic thrombocytopenic purpura, optic neuritis, scleroderma, primary biliary
cirrhosis, Reiter's syndrome, Takayasu's arteritis, temporal arteritis, warm autoimmune
hemolytic anemia, Wegener's granulomatosis, psoriasis, alopecia universalis, Behget's
disease, chronic fatigue, dysautonomia, endometriosis, interstitial cystitis, neuromyotonia,
5  scleroderma, and vulvodynia. In some embodiments, the autoimmune disease is selected

from rheumatoid arthritis or lupus.
[00218] In some embodiments, are methods for treating a heteroimmune disease or
condition comprising administering to a patient in need a pharmaceutical formulation of any
inhibitor of Btk (or a Btk homolog) of Formula (1), (TA), (II), (IITA), (IIIB), (IIIC), (ITID), or

10 (IV) or other pyrazolopyrimidine compounds described herein. Such a heteroimmune
condition or disease includes, but is not limited to graft versus host disease, transplantation,
transfusion, anaphylaxis, allergies (e.g., allergies to plant pollens, latex, drugs, foods, insect
poisons, animal hair, animal dander, dust mites, or cockroach calyx), type I hypersensitivity,
allergic conjunctivitis, allergic rhinitis, and atopic dermatitis.

15 [00219] In some embodiments, are methods for treating a cancer comprising
administering to a patient in need a pharmaceutical formulation of any inhibitor of Btk (or a
Btk homolog) of Formula (1), (IA), (II), (ITTA), (IIIB), (IIIC), (IID), or (IV) or other
pyrazolopyrimidine compounds described herein. Such a cancer, e.g., B-cell proliferative
disorders, includes but is not limited to diffuse large B cell lymphoma, follicular lymphoma,

20  chronic lymphocytic lymphoma, chronic lymphocytic leukemia, B-cell prolymphocytic
leukemia, lymphoplasmacytic lymphoma/Waldenstrom macroglobulinemia, splenic
marginal zone lymphoma, plasma cell myeloma, plasmacytoma, extranodal marginal zone
B cell lymphoma, nodal marginal zone B cell lymphoma, mantle cell lymphoma,
mediastinal (thymic) large B cell lymphoma, intravascular large B cell lymphoma, primary

25  effusion lymphoma, burkitt lymphoma/leukemia, and lymphomatoid granulomatosis.
[00220] In some embodiments, are methods for treating mastocytosis comprising
administering to a patient in need a pharmaceutical formulation of any inhibitor of Btk (or a
Btk homolog) of Formula (1), (IA), (II), (ITTA), (IIIB), (IIIC), (IID), or (IV) or other
pyrazolopyrimidine compounds described herein. Mastocytosis includes but is not limited

30  to diseases characterized by hyperactive mast cells.
[00221] In some embodiments, are methods for treating osteoporosis or bone resorption

disorders comprising administering to a patient in need a pharmaceutical formulation of any
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inhibitor of Btk (or a Btk homolog) of Formula (1), (TA), (II), (IITA), (IIIB), (IIC), (ITID), or
(IV) or other pyrazolopyrimidine compounds described herein. Bone resorption disorders
include but are not limted to Paget's disease of bone, osteoporosis, and the bone changes
secondary to cancer, such as occur in myeloma and metastases from breast cancer.

5 [00222] Insome embodiments, are methods for treating inflammatory diseases
comprising administering to a patient in need a pharmaceutical formulation of any inhibitor
of Btk (or a Btk homolog) of Formula (1), (IA), (I), (IITA), (IIB), (IITC), (I1ID), or (IV) or
other pyrazolopyrimidine compounds described herein. Inflammatory diseases include but
are not limited to asthma, inflammatory bowel disease, appendicitis, blepharitis,

10  bronchiolitis, bronchitis, bursitis, cervicitis, cholangitis, cholecystitis, colitis, conjunctivitis,
cystitis, dacryoadenitis, dermatitis, dermatomyositis, encephalitis, endocarditis,
endometritis, enteritis, enterocolitis, epicondylitis, epididymitis, fasciitis, fibrositis, gastritis,
gastroenteritis, hepatitis, hidradenitis suppurativa, laryngitis, mastitis, meningitis, myelitis
myocarditis, myositis, nephritis, oophoritis, orchitis, osteitis, otitis, pancreatitis, parotitis,

15 pericarditis, peritonitis, pharyngitis, pleuritis, phlebitis, pneumonitis, pneumonia, proctitis,
prostatitis, pyelonephritis, rhinitis, salpingitis, sinusitis, stomatitis, synovitis, tendonitis,
tonsillitis, uveitis, vaginitis, vasculitis, and vulvitis.

[00223]  Further, the Btk inhibitor compounds described herein can be used to inhibit a
small subset of other tyrosine kinases that share homology with Btk by having a cysteine

20  residue (including a Cys 481 residue) that can form a covalent bond with the inhibitor.
Thus, a subset of tyrosine kinases other than Btk are also expected to be useful as
therapeutic targets in a number of health conditions, including:

e autoimmune diseases, which include, but are not limited to, rheumatoid arthritis,
psoriatic arthritis, osteoarthritis, Still’s disease, juvenile arthritis, lupus, diabetes,

25 myasthenia gravis, Hashimoto's thyroiditis, Ord's thyroiditis, Graves' disease
Sjogren's syndrome, multiple sclerosis, Guillain-Barré syndrome, acute disseminated
encephalomyelitis, Addison's disease, opsoclonus-myoclonus syndrome, ankylosing
spondylitisis, antiphospholipid antibody syndrome, aplastic anemia, autoimmune
hepatitis, coeliac disease, Goodpasture's syndrome, idiopathic thrombocytopenic

30 purpura, optic neuritis, scleroderma, primary biliary cirrhosis, Reiter's syndrome,
Takayasu's arteritis, temporal arteritis, warm autoimmune hemolytic anemia,

Wegener's granulomatosis, psoriasis, alopecia universalis, Behget's disease, chronic
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fatigue, dysautonomia, endometriosis, interstitial cystitis, neuromyotonia,
scleroderma, and vulvodynia.

e heteroimmune conditions or diseases, which include, but are not limited to graft
versus host disease, transplantation, transfusion, anaphylaxis, allergies (e.g.,

5 allergies to plant pollens, latex, drugs, foods, insect poisons, animal hair, animal
dander, dust mites, or cockroach calyx), type I hypersensitivity, allergic
conjunctivitis, allergic rhinitis, and atopic dermatitis.

o inflammatory diseases, which include, but are not limited to asthma, inflammatory
bowel disease, appendicitis, blepharitis, bronchiolitis, bronchitis, bursitis, cervicitis,

10 cholangitis, cholecystitis, colitis, conjunctivitis, cystitis, dacryoadenitis, dermatitis,
dermatomyositis, encephalitis, endocarditis, endometritis, enteritis, enterocolitis,
epicondylitis, epididymitis, fasciitis, fibrositis, gastritis, gastroenteritis, hepatitis,
hidradenitis suppurativa, laryngitis, mastitis, meningitis, myelitis myocarditis,
myositis, nephritis, oophoritis, orchitis, osteitis, otitis, pancreatitis, parotitis,

15 pericarditis, peritonitis, pharyngitis, pleuritis, phlebitis, pneumonitis, pneumonia,
proctitis, prostatitis, pyelonephritis, rhinitis, salpingitis, sinusitis, stomatitis,
synovitis, tendonitis, tonsillitis, uveitis, vaginitis, vasculitis, and vulvitis.

e acancer, ¢.g., B-cell proliferative disorders, which include, but are not limited to
diffuse large B cell lymphoma, follicular lymphoma, chronic lymphocytic

20 lymphoma, chronic lymphocytic leukemia, B-cell prolymphocytic leukemia,
lymphoplasmacytic lymphoma/Waldenstrdm macroglobulinemia, splenic marginal
zone lymphoma, plasma cell myeloma, plasmacytoma, extranodal marginal zone B
cell lymphoma, nodal marginal zone B cell lymphoma, mantle cell lymphoma,
mediastinal (thymic) large B cell lymphoma, intravascular large B cell lymphoma,

25 primary effusion lymphoma, burkitt lymphoma/leukemia, and lymphomatoid
granulomatosis.

e thromboembolic disorders, which include, but are not limited to myocardial infarct,
angina pectoris (including unstable angina), reocclusions or restenoses after
angioplasty or aortocoronary bypass, stroke, transitory ischemia, peripheral arterial

30 occlusive disorders, pulmonary embolisms, and deep venous thromboses.

e mastocytosis, which include but are not limited to diseases characterized by

hyperactive mast cells.
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e bone resorption disorders, which include but are not limted to Paget's disease of
bone, osteoporosis, and the bone changes secondary to cancer, such as occur in
myeloma and metastases from breast cancer.

[00224] Symptoms, diagnostic tests, and prognostic tests for each of the above-
mentioned conditions includ, e.g., Harrison’s Principles of Internal Medicine®,” 16th ed.,
2004, The McGraw-Hill Companies, Inc. Dey et al. (2006), Cytojournal 3(24), and the
“Revised European American Lymphoma” (REAL) classification system (see, e.g., the
website maintained by the National Cancer Institute).

[00225] A number of animal models are useful for establishing a range of therapeutically
effective doses of inhibitors, including Btk inhibitor compounds for treating any of the
foregoing diseases. Also, for example, dosing of inhibitor compounds for treating an
autoimmune disease can be assessed in a mouse model of rheumatoid arthitis. In this model,
arthritis is induced in Balb/c mice by administering anti-collagen antibodies and
lipopolysaccharide. See Nandakumar et al. (2003), Am. J. Pathol 163:1827-1837. In another
example, dosing of inhibitors for the treatment of B-cell proliferative disorders can be
examined in, e.g., a human-to-mouse xenograft model in which human B-cell lymphoma
cells (e.g. Ramos cells) are implanted into immunodefficient mice (e.g., “nude” mice) as
described in, e.g., Pagel e al. (2005), Clin Cancer Res 11(13):4857-4866. Animal models
for treatment of thromboembolic disorders are also known.

[00226] In one embodiment, the therapeutic efficacy of the compound for one of the
foregoing diseases is optimized during a course of treatment. For example, a subject being
treated optionally undergoes a diagnostic evaluation to correlate the relief of disease
symptoms or pathologies to inhibition of iz vivo Btk activity achieved by administering a
given dose of an Btk inhibitor. Cellular assays are used to determine iz vivo activity of Btk
in the presence or absence of an Btk inhibitor. For example, since activated Btk is
phosphorylated at tyrosine 223 (Y223) and tyrosine 551 (Y551), phospho-specific
immunocytochemical staining of P-Y223 or P-Y551-positive cells are used to detect or
quantify activation of Bkt in a population of cells (e.g., by FACS analysis of stained vs
unstained cells). See, e.g., Nisitani et al. (1999), Proc. Natl. Acad. Sci, USA 96:2221-2226.
Thus, the amount of the Btk inhibitor inhibitor compound that is administered to a subject is
optionally increased or decreased as needed so as to maintain a level of Btk inhibition

optimal for treating the subject’s disease state.
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Combination Treatments
[00227] The Btk inhibitor compositions described herein can also be used in combination
with other well known therapeutic reagents that are selected for their therapeutic value for
the condition to be treated. In general, the compositions described herein and, in

5 embodiments where combinational therapy is employed, other agents do not have to be
administered in the same pharmaceutical composition, and are optionally, because of
different physical and chemical characteristics, have to be administered by different routes.
The initial administration is made, for example, according to established protocols, and
then, based upon the observed effects, the dosage, modes of administration and times of

10 administration are modified.

[00228] In certain instances, it is appropriate to administer at least one Btk inhibitor
compound described herein in combination with another therapeutic agent. By way of
example only, if one of the side effects experienced by a patient upon receiving one of the
Btk inhibitor compounds described herein is nausea, then it is appropriate to administer an

15  anti-nausea agent in combination with the initial therapeutic agent. Or, by way of example
only, the therapeutic effectiveness of one of the compounds described herein is enhanced by
administration of an adjuvant (i.e., by itself the adjuvant has minimal therapeutic benefit,
but in combination with another therapeutic agent, the overall therapeutic benefit to the
patient is enhanced). Or, by way of example only, the benefit experienced by a patient is

20  increased by administering one of the compounds described herein with another therapeutic
agent (which also includes a therapeutic regimen) that also has therapeutic benefit. In any
case, regardless of the disease, disorder or condition being treated, the overall benefit
experienced by the patient is in some embodiments simply additive of the two therapeutic
agents or in other embodiments, the patient experiences a synergistic benefit.

25 [00229] The particular choice of compounds used will depend upon the diagnosis of the
attending physicians and their judgment of the condition of the patient and the appropriate
treatment protocol. The compounds are optionally administered concurrently (e.g.,
simultaneously, essentially simultaneously or within the same treatment protocol) or
sequentially, depending upon the nature of the discase, disorder, or condition, the condition

30  of the patient, and the actual choice of compounds used. The determination of the order of

administration, and the number of repetitions of administration of each therapeutic agent
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during a treatment protocol, is based on an evaluation of the disease being treated and the
condition of the patient.

[00230] Therapeutically-effective dosages can vary when the drugs are used in treatment
combinations. Methods for experimentally determining therapeutically-effective dosages of
drugs and other agents for use in combination treatment regimens are described in the
literature. For example, the use of metronomic dosing, i.e., providing more frequent, lower
doses in order to minimize toxic side effects, has been described extensively in the literature
Combination treatment further includes periodic treatments that start and stop at various
times to assist with the clinical management of the patient.

[00231] For combination therapies described herein, dosages of the co-administered
compounds will of course vary depending on the type of co-drug employed, on the specific
drug employed, on the disease or condition being treated and so forth. In addition, when co-
administered with one or more biologically active agents, the compound provided herein
may be administered either simultancously with the biologically active agent(s), or
sequentially. If administered sequentially, the attending physician will decide on the
appropriate sequence of administering protein in combination with the biologically active
agent(s).

[00232] In any case, the multiple therapeutic agents (one of which is a compound of
Formula (1), (IA), (I), (IITA), (IIIB), (ITIC), (IIID), or (IV) or other pyrazolopyrimidine
compounds described herein described herein) are optionally administered in any order or
even simultaneously. If simultaneously, the multiple therapeutic agents are optionally
provided in a single, unified form, or in multiple forms (by way of example only, either as a
single pill or as two separate pills). One of the therapeutic agents may be given in multiple
doses, or both may be given as multiple doses. If not simultancous, the timing between the
multiple doses may vary from more than zero weeks to less than four weeks. In addition, the
combination methods, compositions and formulations are not to be limited to the use of
only two agents; the use of multiple therapeutic combinations are also envisioned.

[00233] It is understood that the dosage regimen to treat, prevent, or ameliorate the
condition(s) for which relief is sought, can be modified in accordance with a variety of
factors. These factors include the disorder from which the subject suffers, as well as the age,

weight, sex, diet, and medical condition of the subject. Thus, the dosage regimen actually
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-1/ [00153] In another enbodinent is a conpound sel ected from

net abolite thereof [00154] In another enbodinent is a conpound having the
struct ur ewo 200/@6%1/ 046964PCT/ US2010/ 052377 N k \ N pPCWUS®H0#0523T/ 0O, or
a pharmaceutically acceptable salt, solvate, or netabolite thereof

5[ 00155] Al so described herein is a conpound having the structure: WO
2011/ 046964PCT/ US2010/ 052377

employed can vary widely and therefore can deviate from the dosage regimens set forth
herein.
[00234] The pharmaceutical agents which make up the combination therapy disclosed
herein may be a combined dosage form or in separate dosage forms intended for
5  substantially simultaneous administration. The pharmaceutical agents that make up the

combination therapy may also be administered sequentially, with either therapeutic
compound being administered by a regimen calling for two-step administration. The two-
step administration regimen may call for sequential administration of the active agents or
spaced-apart administration of the separate active agents. The time period between the

10 multiple administration steps may range from, a few minutes to several hours, depending
upon the properties of each pharmaceutical agent, such as potency, solubility,
bioavailability, plasma half-life and kinetic profile of the pharmaceutical agent. Circadian
variation of the target molecule concentration may also determine the optimal dose interval.
[00235] In addition, the compounds described herein also are optionally used in

15 combination with procedures that provide additional or synergistic benefit to the patient. By
way of example only, patients are expected to find therapeutic and/or prophylactic benefit in
the methods described herein, wherein pharmaceutical composition of a compound
disclosed herein and /or combinations with other therapeutics are combined with genetic
testing to determine whether that individual is a carrier of a mutant gene that is known to be

20  correlated with certain diseases or conditions.
[00236] In some embodiments, the compounds described herein and combination
therapies are administered before, during or after the occurrence of a disease or condition,
and the timing of administering the composition containing a compound can vary. Thus, for
example, the compounds can be used as a prophylactic and can be administered

25 continuously to subjects with a propensity to develop conditions or diseases in order to
prevent the occurrence of the disease or condition. The compounds and compositions can be
administered to a subject during or as soon as possible after the onset of the symptoms. The
administration of the compounds can be initiated within the first 48 hours of the onset of the
symptoms, within the first 6 hours of the onset of the symptoms, or within 3 hours of the

30 onset of the symptoms. The initial administration can be via any route practical, such as, for
example, an intravenous injection, a bolus injection, infusion over 5 minutes to about 5

hours, a pill, a capsule, transdermal patch, buccal delivery, and the like, or combination
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NHNHor a pharnmaceutically acceptable salt, solvate, or netabolite thereof
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Formul a (| e struct
agents. Examples of anti-cancer agents include, but are not limited to, any of the following:

30 gossyphol, genasense, polyphenol E, Chlorofusin, all trans-retinoic acid (ATRA),
bryostatin, tumor necrosis factor-related apoptosis-inducing ligand (TRAIL), 5-aza-2’-

deoxycytidine, all trans retinoic acid, doxorubicin, vincristine, ctoposide, gemcitabine,
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wherein: T is a bond, G -Cb6al kyl ene, or C3-C6cycl oal kyl ene; Y and Z
are each independently selected fromH, C -C6al kyl, C2-C6al kenyl, C3-

Ci ocycl oavkyb11/0@r96€6het er oal kyl , C2- Cehet er oal kenyl , PCT/US2010/052377

C4- G ohet erocycl oal kenyl and C2- Cmheterocycl oal kyl, wherein G -C6al kyl,

C2- C6al kenyl , C3-Ci ocycl oal kyl, G -C6heteroal kyl, C2-C6het eroal kenyl
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a pharmaceutically acceptable sal't, solva or metabolite thereof
15[ 00159] phespbate sasdimyaditanidagolp; §tqph@dwwpgu¢mplmphﬁm etoprene{ faftozelperein Y and Z

toget her h%Rénlorlde, fazarabine; fenretinide; floxuridine; fludarabine phosphate; fluorouracil;

30 flurocitabine; fosquidone; fostriecin sodium; gemcitabine; gemcitabine hydrochloride;
hydroxyurea; idarubicin hydrochloride; ifosfamide; iimofosine; interleukin I1 (including

recombinant interleukin II, or rlL2), interferon alfa-2a; interferon alfa-2b; interferon alfa-nl;
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Cl O with the carbon atomto which they are attached forma (Rl)qgor a

group; Is a single bond, a cis or trans-double bond, or a triple bond
wher ei n REOI2811aBe®At ; p is 0-6; 20g is 0-6; wherein p+qPC3/US2010/053337 0- 4;
R4 and R5 are each independently selected fromH, F, d, Br, I, -CN, -NO,

-SR2, -0R3, optionally substituted Cl-C6al kyl, Ci1-C6hal oal kyl,

Cl- C6hydr oxyal kyl , -0Cl-C6hal oal kyl, Ci -C6heteroal kyl, optionally
substituted C3-C6cycl oal kyl, C2-Cé6het erocycl oal kyl, phenyl, - 25 CAn 1-1-
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J Ln_a further enb i s a canpound of Formula (I
wherein J pF g%)tpﬂl??ﬁ%ﬂnfai)‘ %‘H‘bqél{f?"c Qt@’é?nt‘i?ne(%’&f%@l‘?ggg ﬁcaéWSPher enbodi nent ,

J is an optdneR@hd; posins bodivth§fbrfidom al ¥dnimbdting protattagine Bydhedi B! |
C2- Coal kene is ethylene. In a furt enbodj ment ,

puromycin; puromycin hydrochloride; pyrazofurm riboprine; rogletimide; safingol;
safingol hydrochloride; semustine; simtrazene; sparfosate sodium; sparsomycin;
spirogermanium hydrochloride; spiromustine; spiroplatin; streptonigrin; streptozocin;
sulofenur; talisomycin; tecogalan sodium; tegafur; teloxantrone hydrochloride; temoporfin;

15 teniposide; teroxirone; testolactone; thiamiprine; thioguanine; thiotepa; tiazofurin;
tirapazamine; toremifene citrate; trestolone acetate; triciribine phosphate; trimetrexate;
trimetrexate glucuronate; triptorelin; tubulozole hydrochloride; uracil mustard; uredepa;
vapreotide; verteporfin; vinblastine sulfate; vincristine sulfate; vindesine; vindesine sulfate;
vinepidine sulfate; vinglycinate sulfate; vinleurosine sulfate; vinorelbine tartrate;

20  vinrosidine sulfate; vinzolidine sulfate; vorozole; zeniplatin; zinostatin; zorubicin
hydrochloride.
[00241] In yet other embodiments, other anti-cancer agents are employed in combination
with an Btk inhibitor compound include: 20-epi-1, 25 dihydroxyvitamin D3; 5-
cthynyluracil; abiraterone; aclarubicin; acylfulvene; adecypenol; adozelesin; aldesleukin;

25 ALL-TK antagonists; altretamine; ambamustine; amidox; amifostine; aminolevulinic acid;
amrubicin; amsacrine; anagrelide; anastrozole; andrographolide; angiogenesis inhibitors;
antagonist D; antagonist G; antarelix; anti-dorsalizing morphogenetic protein-1;
antiandrogen, prostatic carcinoma; antiestrogen; antineoplaston; antisense oligonucleotides;
aphidicolin glycinate; apoptosis gene modulators; apoptosis regulators; apurinic acid; ara-

30 CDP-DL-PTBA,; arginine deaminase; asulacrine; atamestane; atrimustine; axinastatin 1;
axinastatin 2; axinastatin 3; azasetron; azatoxin; azatyrosine; baccatin III derivatives;

balanol; batimastat; BCR/ABL antagonists; benzochlorins; benzoylstaurosporine; beta
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ethylene is substituted with with G -C6al kyl NNR2) 2; wherein R2 is selected
fromH, G C6al kyl, G -C6hal oal kyl, G -C6hydroxyal kyl, or C3-C6cycl oal kyl .
15[ 00164]wortoyiaemwaot her enbodi nent is a conpound of FoPEWE2€0NF23Rher ei n
R6 is OH 1In one enbodinent, OHis substituted at the 2-position. In

anot her enbodi nent, OH is substituted at the 3-position. In a further
enbodi nent, OH is substituted at the 4-position. In yet a further

enbodi ment, OH is substituted at the 3 and 4-positions. [00165] In yet
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ot her tyr GSFAgENR; Gapahesct ATt ARY CiNgy GYPIRBMEIHA dEValKe e honol ogy
with Blok byrabiaw;RgclepcaisithiqiRond® Séydleplatanil el piehiyan; ayttlise 483sritgsi due) t hat
can forma coval ent bond with the irreversible inhibitor &qsu‘ch tyrosi ne
ki nases, &YEbiiefactrey aitie; fcldmelprieitapingsichudrrilifgrann By diserd®: honol ogs") .
Al so descigbhedihesRi fxabGaiRENRA%ZE:Qhe; ARINAT NELIGAE didehRYeBSi bl e
i nhibitors, nethods for usi ng}é@uch irreversible inhibitors in the treatnent
of di seasdylogi HethylapmpraingediBuko-waascytiging: Or dipgprayayn dinhamil BRiFARKtiRE: Bt k
provi des hefaReUol:SetRANGI i flurfithedBRKIFETL AN dubCrfll GRBRS s t her
10descri bed are pharmaceutical fornulations that 1 nclude an irreversible
i nhi bitbor cofmBtire; cfldpipg]cdmicalomdestloipbierdenedng; capitefyry gnaspbicsk bl e i nhi bitors
of tyrosing.kinas : ' j i r an active
ol ve of t R RBERRuhiRthe ARVG ELAGRRSRUIE SURLPUNENRS, RGOSR, o
Ki nases" oeftopddKsphosphlasocdessnic) édrdrelcefaparanies; fanrawelesiilgtastimnfimabiectidr, s of any
of the af gy enenti .ahe yr.asine Ki. es.. .o whi.ch the.irreversible inhibitor
"ol udee. S aHE ARNG ol AR5 S and G B RE RS
i rreversi hbréenimdx; firtnostanct fostnheioHfoteh@stMecgraleliniameeq@plofringrgdliny njpraeef er enti al |y
forms coval.ent bond with the appropriate cysteine resj.due on the desired
tyr osi e RrRsERnecpRi: erats: ARRYOR, s SUEraHs LhuREolTHOM e bi ol ogi cal
nol ecul es hefkaifadOitiakiulin;dRx Actigdaic biseccbirhionihgparicinAimadrdsis acidhiedubienei n ar e
met hods for synthesizing such.irreversibl.e inhibitors, .methods for using
Such 1 r eolrdlET RSB TTORae HOPRLS PH Bt T eddEbe (f nol udt ng
di seases WAfHRsAmulahEYPTiddsDingulinikeRidvi R factfi- 1BbdepRi MhiLIBS ithi@srapeut i c
benefit to a patient having the disease). Further descrihbed are
phar maceufB¥ATS: APPTRIPEE NEHSUI Hat OPRRIPR & AHONOFOMYE ARIBEBOT HRI RIS of Bt k.
[00169)s | fi'rs%ﬁii@e?Q@Eénghz%l@is@%ﬁ?&idﬁ@bn@ﬁn BOfaXréh; (plabhiSIRI KinYlaRiRdr;Z t 0get her
with the RARS )---/ 4 0 carbon atomto which they are attached forma (R)n,
wher ei ni s lametipgn-PHriggetaty:; dmscogideineipamishy lenpgraging leiperituietst lepfolstaging onpound
of Formul @etl(okale;h@ﬂﬂeﬂlga itnﬁ'l%iting factor; leukocyte alpha interferon;

leuprolide+estrogentprogesterone; leuprorelin; levamisole; liarozole; linear polyamine

analogue; lipophilic disaccharide peptide; lipophilic platinum compounds; lissoclinamide 7;

30  lobaplatin; lombricine; lometrexol; lonidamine; losoxantrone; lovastatin; loxoribine;
lurtotecan; lutetium texaphyrin; lysofylline; lytic peptides; maitansine; mannostatin A;

marimastat; masoprocol; maspin; matrilysin inhibitors; matrix metalloproteinase inhibitors;
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N NI -..... " RaONN, structure . In another enbodi nent, the conpound of
Formula (1) fornms a covalent bond wiwth a cysteine residue of a Bruton's

t yr osi ne wWorzasi#0469600170] |1 n anot her aspect are nethods fPor/useawloais’ng,
including irreversibly inhibiting the activity of Btk or other tyrosine

ki nases, wherein the other tyrosine kinases share 5 honology with Btk by
havi ng a cysteine residue (including a Cys 481 residue) that can forma
coval ent bond with at | east one irreversible inhibitor described herein, in
a manal %drﬁ'rﬂ&baﬁ'gﬂ@ HeRl ! B&hfoﬁm&&em@%mﬁan@&e MeRghiace an effective
anount of at Teast one ¢onpound having the structure of any of Fornula (I).
| n anot hemigppsenc; anlectoratchmasmdssim; nn@aﬂt@pd depblg mn@@&i@» gty aione;

irreversi c i sing

i i 5t et biel Rhhiah arhlOf @5l Rl bt BulTIRRL ke IPR, B 10t
one conpounthxirEroneigndiimotest;mudgramestof; rmm;bcloflalﬁmuhm}' durlah chdrivngnot her aspect
@ e Bl e S IR RS Rl Rl o TP P o B ARG LR O!

di seases, gcorrpr|p3| i Ry once am ef fecti ve
anmount of daig rbseaance Qe mlnhmundlnph\mmq suﬂy[ﬁessbrrludnamdcﬂae@fpyamysmﬂ Formula (I).

15[ 00171] rther (ﬁ n‘f ﬂ he conmpou of Formul a
(1) havi nd“técaR/?eé ﬁ%él ‘%&%‘*ﬂi‘%’% e‘%fr“éy“’og%“é"\? &1 < BYWE‘ "’."H?ﬁt*dﬁrbatpg °8%> 'Br ut on' s
tyrosine ktaggmalpidt K)substhitbdEbdnpansitiést hafhralii; hegrealp; adlb@nagichieoctrbodi nent s,
such irreversible inhibitors are :lectl ve for. Btk. In even further or

al t er nat i VAPR IR, BRRDEREP At QgAHIN: Riap; 31118r%enl?£¥}°é01‘éﬁle’f1@f§8‘cﬁélflo%“¥ m croMin

enzymejoas adopeptilady? &il@AiRe] diRRtycindniBidoxidelRyRIadr) In@rdxifiaBiid-adanhas an 1 C50
of less than 1 20 m croM and in another enbodi ment, |less than 0.25 m croM

[00172] | AitFHiyE; HE-DeEyIghanieh egtieg bdes A BIORE 191 ZoNuRls O ids P BARIFBE: For mul a (1)
is a sel e%hﬁéﬁ@etiolhr SNBASR IO @rdc bR &6k OhdBEK 0B Satint dsateldhef SkatifIftin; O
alternative enmbodi ment, the conpound of Formila (l) is a selective

i rrever si WKRIMPRNFI] Rbrampe; BRIt zoKiaKDandropig peiH efanaty gl ranpmifeige

enmbodi Menty, L A& G HMHQ %fgaéfﬁ{g%él Belddsine] ﬁenﬁ)sﬁ%o?}%mfé’tgsddﬂrﬁgﬁﬁt%kt%rﬁ

i nhi bitor for Bt1< ove ther or alternative enb ment

corrpouln'd @ﬁntmpmeaﬂl(mn psrf%f@eﬂe@@ﬁlﬂbé ajcphadymherdzlomycinhplisnyle¢ctdtiar Bt k over

and. r (1) is
@ el ect | LopREk IR ELMERNYTEERARL RERhoni 08 SATRRAR iR FRE M
al t er nat i Ve pbatiods; rlmsnundghleaommtpomhﬂltmt plﬁomunmt@mr(lm plagmam sethpeniy e
i rrever Si b’a%n Il'lépl’ll’llt grO 5 lgxor or%tmers 1um 01%73I'Ld llS%l’lgne ¥, Odl r’rent t he
irreversib P BITOF npoun sele f R r P avel %Iylnhlblts
an acti vataauhohe;rpmsm‘glanﬂm JQaj‘rgteﬁsotnymﬁﬂblm brd&mse t(aeedgm,rmme p’rmdelpﬂoqr yl at ed
formof the tyrosine. kinase
tr anspHos TSz g Bhisia Paad TRt Eon A HBeE DB aIr R s ¢ he
i rreversi bhespBithscintibiird; trinentuclebdige ﬁli@g)hb@ﬂzg;eﬁnhmmo&spurpﬁrmkpcel | s only once

the target kinase.s activ he SI events 0174]. Generally,

o 11 o e BT I B L B b PR RS Tt her o n &

i denti fi egalffrexelatid6ic@6h;Z@0qiNAsyR ?rdté’ln hiisFePas@ ifhditorsSrag inhitdrsa feld A ar

bi ochem cal _assay or .a cel Lul ar, functional assay Such assays are useful to

det o1 i ne PR ety dsgtstpdeda e iudtio bR H HiBPYBriostpeuRY.

15[ 001:45] rérbm@es %’Eleﬁmldenroﬁﬁiﬂﬁn@@ﬁ’tﬂhﬁ@%qﬁmlﬁ& aastihodeas; kivogpe assay is

used to determ ne Kinase activity after incubation of the kinase in the

absence orafFeek stipterig SHCNEh tpacaphy tebiycerr#adstian Sdigf minctigh geratiac: nh| bi t or

conpound. serfeséeﬂge (fe?i%ﬂ ﬂﬁlﬁOROIclo E@l@é’Ql¢g0h§cléd?1dgsa§1tgnﬁ@rahs'amtp}ntlﬁ{lblto'fé i

activity wll not be recoveréd by repeat washing wth inhibitor- ee

medi um Sér@nsdgctg)n mlulaprs; Sglelchain @ntigen- b1r(d11%g9teln;]51zq§g@1, s@tiyapranc;

42(10):18 (eloTaye] en a Ki nase

and a cang?%%lgjeogfoﬁﬁﬂ %Egélumigg&ﬁ%g G 1> nd C%%&gﬁo‘?% ‘E&%‘%@Hgﬁl of the Kinase

that can belerlemd'snayfoaiea@d mpmedydmyDasmmniuetnneosplmpMdsspoeglgatm hass

(S:(F;ﬁgf){]ﬁg‘sat oot amlrlfg stefilt cernhebltor Nt 2081 c? i 1nrfrlaorft%§s stﬁ)(i)arﬁ%de s romglysllrrll hibitor
inhibitors; sulfinosine; superactive vasoactive intestinal peptide antagonist; suradista;
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forma coval ent bond with the aforenoted cysteine residue (e.g., via a

M chael reaction). [00176] Hi gh throughput assays for nmany acell ul ar

bi ochem calD 206198y®4(e. g., ki nase 25 assays) and cel | ul arcCrarseaionsmslz7 assays
(e.g., calciumflux) are docunented nethodol ogies. In addition, high

t hroughput screening systens are comercially avail able (see, e.g., Zymark
Corp., Hopkinton, MA, Air Technical Industries, Mentor, OH Becknman
Instrunents, Inc. Fullerton, CA; Precision Systens, Inc., Natick, M
etc.). Th%%mm&vaﬁg%nh%[) yﬁailehy %m&s@y@ﬂg 'talﬁmegt%egﬁasﬁ%en'rﬁ&ﬂIH@luag all
sanpl e and reagent pipetting, di spensing, timed 30i ncubations, and
final readdungBusghc; ttmromne,rtwlg@lalesqdﬁlrmé@@ﬁtrdpkhgypyaxipmperl@raqreseflnirlbltqm assay.

Aut omat ed &l zation of
2 arge i ThRTR EBERGElh B G AL ORE Ay AR BRI F2L 1 o o
descri bed thiesogilme ghembspaetin throteopertin frawt i ehyofal fasimeliginggoetin rdceptot r eat i ng
Spgegfse; h%g(%tﬁ I’t etg g‘gg%nr, }d Irglld (s)nsulgt &tn& ar%l'é; ’Ee) r[; %:[ }/Ce%odl Suer%lS %raga%aﬂﬁrleam't ory

t hr onboe rrimlnbcnnel bblodds; Ssterﬁ{nO((bite?lﬂfenb notyirat eomodi faem S];anilditwnl nhi bi t or
conmpound used for the nme described herein_ inhi a Kinase activity
with an i hlﬁ\(}at?l{OF ke “Fté%“ 8ff‘aCFt§g‘§ldPlﬁ H‘“é Blﬁt“%gf’iaﬁ “tpéor&h“ UPRE P han about 1
[tM |ess tﬁrhs&é‘nc&b’@bﬂsm@ kﬁlaédanbit@s Syﬁph@smn@fnmﬂ 1nB1b4l'01[sIMenﬂn&ﬁﬁurbﬁh’mﬁ’talabout 0.3
[tM less tha gut 0.1 X t han % Ie SS thgn about 0. 06
[tM | ess SEHuALE gongh 6‘@“’[“9‘1’% a‘ft%rs gro ‘r’i‘&?? YS‘B’BM agpRisfs; KAPT§O8ES VAR about

0. 03 [#M B;esdortshaemadatfocite @énelthdvhpyl; 3§§re§0|1}%rahﬁﬂé3€}bkﬁm@ Witepdrgs than about
0.008 [tM .l ess than about Q.006 [tM |Iess than about 0.005 [tM less than
about 0. 00ofeliNpe: VEKalting Nitadpaigrozplepeoriag: Zeilatipizalascaiiy ard BIQBIN (M | ess
t han about;@.984s; | ess than about 0.00099 [tM |ess than about 0.00098 [tM
| ess than about 0.00097 [tM |ess than about 0.00096 [tM |ess than about

0. 00095 [ {1#242les <Y of Ay ABeARECIGLOBDDAt i R cmplexed in sembiBeisn WOthooBs3 [t M | ess
than abouty 0008 2p..A1 ioRR8 ADRMARRN, 15R.AR0RQ. hiM i 0ARL7S] I n one

enbodi nent, the |n%|b|tor compound Sselectively inhibits an activated form
of itslst arhglémonw eEs inHrogRi Magerds . gy mechloptetmpties gycipbasphanigeof t he tyrosi ne
ki nase). FEqy. i tyrosi ne 551.
Thus, in £ ggéﬁgﬁgogphenISMtIggﬁg%giﬁﬁw%#?gaﬂgn %R%é trﬁﬂgg%get ki nase in
cel I s onl yoromdee, ktve, @angen%Kﬁﬂaﬂeﬂh@eEOtEmmmédOBwnﬁmmﬁmhwsgnbhchgasvents

[ 00180] In fur nts, t unds of. .For ) irreversibly

i nhibit BtK lnnﬁgg?gﬁﬁggﬁaggogﬁﬁ%ﬂ Fﬂﬁp)og%?¥%?$%an %%ﬁé%ﬁuton s tyrosine
ki nase- deﬁ@ndﬁmk&qmnarumugss:gym@sqm@mhnﬂdSQQMRMBq&mﬂmmmﬂdlt|ons or

di seas udi ted o oi and ot her
inflaﬁﬁatéwgﬁék é%g@gﬂ %@wgrégg; Bﬁ’@ﬂne%ﬂ%ﬁﬁwaém%déggg {¥hounds of any
of hFOI‘ mul aoﬁl%)bund(lﬂo‘l\)dg bl drd not(lintideAro \(fjl(ld:d dlB)bolgs((lﬁlgl , ©Jnblatid, kdkristoe), I( : V) or

ot her pyrazo m di ne co s described herein. are onal l'y

aynt heb 7 ERPuE P S g CEP R EOP BRI P HESUGP RS PSRN et hods known
i n conbi natdopiycind, ehzyit (OESL-dgatikinagy JheloRigal fefpoadtidinbdifes (e.g0l vent s,
tenperatures and other reaction conditions are 30presented herein for
|IIustratW8ﬁ“6ﬂ1§p‘ﬁnd not to limt the scope of the nethods and

conposist i pRR44ES Hxhils beBiNing ASer thitrat@hplGHiddecdntindiieh b Bt RbibyNt heti ¢
met hods nmay al so be utilized. [00182] The reactlons are optionally

enpl oyed icAMBOYnd dpgymescappodircatsy Helyae biise pefdindise o dHwecHBEE M hEE her ei n or
used to SYNLRERIAHSmid-A0MRPhSpIMiGH cfifo Pmﬁ,taa% ?ﬁ&iﬁﬂfah)’et& plefmnmnmﬁ met hods
descri bed herein and/or docunented el sewhere. Formation of | ent

Li nkages Ei}etlmélad@mmns cfe. élﬁxe@neéléymdpmnleethmemh) alknluolferphi(¢-e. 5118[1@@1183] The
conpounds 4 rophil es or
| cophi P gtRTEe S tnE Bl 6 UShORCHELE AR oEl-EGR PO
entitl¥d (&xaﬁpﬂgsebﬂlﬁmn@kenmemwh@gbgsmnmdeeUu¢ewﬂmnwﬂerﬁbtﬁMHlsts

sel ected exanplas OfnGAUALED KOS A0E: LT EGHLRLY, hungblignal o oups

whi ch ylela e uséﬁ éngUI ance ot d{ne var iety of el ectrophil es
and nucledphuﬂﬁmaqmnhtmakgs&gganar@m@heneBnagmnmaquMnmhLonal groups are
10shown as el ectrophilic groups and nucl eophilic groups. Table 1: Exanples
of Coval ent Linkages and Precursors Thereof Coval ent Linkage Product E |
ectroph lie Nucl eophil e Carboxam des Activated esters



am nes/ ani |l i nes Carboxam des acyl azides am nes/anilines Carboxam des acyl
hal i des am nes/anilines Esters acyl halides al cohol s/ phenols Esters acyl
nitril es wbeohal4edsphenol s Car boxanm des acyl nitril es ampagdr/Saniolosases | m nes
Al dehydes am nes/ anilines Hydrazones al dehydes or ketones Hydrazi nes Oxi nes
al dehydes or ketones Hydroxyl am nes Al kyl am nes al kyl halides

am nes/anilines Esters al kyl halides carboxylic acids

[00245] Examples of hormones and antagonists useful in combination with a Btk
inhibitor compound include, but are not limited to, adrenocorticosteroids (e.g., prednisone),
progestins (e.g., hydroxyprogesterone caproate, megestrol acetate, medroxyprogesterone
acetate), estrogens (e.g., diethlystilbestrol, ethinyl estradiol), antiestrogen (e.g., tamoxifen),
5 androgens (e.g., testosterone propionate, fluoxymesterone), antiandrogen (e.g., flutamide),

gonadotropin releasing hormone analog (e.g., leuprolide). Other agents that can be used in
the methods and compositions described herein for the treatment or prevention of cancer
include platinum coordination complexes (e.g., cisplatin, carboblatin), anthracenedione
(e.g., mitoxantrone), substituted urea (e.g., hydroxyurea), methyl hydrazine derivative (e.g.,

10  procarbazine), adrenocortical suppressant (e.g., mitotane, aminoglutethimide).
[00246] Examples of anti-cancer agents which act by arresting cells in the G2-M phases
due to stabilized microtubules and which are used in some embodiments, in combination
with a Btk inhibitor compound include without limitation marketed drugs and drugs in
development.

15 [00247] Where the subject is suffering from or at risk of suffering from a
thromboembolic disorder (e.g., stroke), the subject, in some embodiments is treated with a
Btk inhibitor compound in any combination with one or more other anti-thromboembolic
agents. Examples of anti-thromboembolic agents include, but are not limited any of the
following: thrombolytic agents (e.g., alteplase anistreplase, streptokinase, urokinase, or

20  tissue plasminogen activator), heparin, tinzaparin, warfarin, dabigatran (e.g., dabigatran
etexilate), factor Xa inhibitors (e.g., fondaparinux, draparinux, rivaroxaban, DX-9065a,
otamixaban, LY517717, or YM150), factor VIla inhibitors, ticlopidine, clopidogrel, CS-747
(prasugrel, LY640315), ximelagatran, or BIBR 1048.
Pharmaceutical Composition/Formulation

25 [00248] Pharmaceutical compositions are formulated in a conventional manner using one
or more physiologically acceptable carriers including excipients and auxiliaries which
facilitate processing of the active compounds into preparations which can be used
pharmaceutically. Proper formulation is dependent upon the route of administration chosen.
A summary of pharmaceutical compositions described herein is found, for example, in

30  Remington: The Science and Practice of Pharmacy, Nineteenth Ed (Easton, Pa.: Mack
Publishing Company, 1995); Hoover, John E., Remington’s Pharmaceutical Sciences, Mack
Publishing Co., Easton, Pennsylvania 1975; Liberman, H.A. and Lachman, L., Eds.,
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Thi oet hers al kyl halides Thiols Ethers al kyl halides al cohol s/ phenol s

Thi oet hers al kyl sulfonates Thiols Esters al kyl sul fonates carboxylic acids
Et her s alw9l20swi4bwnat es al cohol s/ phenol s Esters Anhydri @#€3/tsk@olosizg? phenol s
Car boxam des Anhydri des am nes/anilines Thiophenols aryl halides Thiols
Aryl am nes aryl halides Am nes Thioethers Azindines Thiols Boronate esters

Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y., 1980; and
Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh Ed. (Lippincott
Williams & Wilkins1999).
[00249] A pharmaceutical composition, as used herein, refers to a mixture of a

5 compound described herein, such as, for example, compounds of any of Formula (1), (IA),
(ID), (IITA), (IIIB), (IIIC), (ITID), or (IV) or other pyrazolopyrimidine compounds described
herein, with other chemical components, such as carriers, stabilizers, diluents, dispersing
agents, suspending agents, thickening agents, and/or excipients. The pharmaceutical
composition facilitates administration of the compound to an organism. In practicing the

10 methods of treatment or use provided herein, therapeutically effective amounts of
compounds described herein are administered in a pharmaceutical composition to a
mammal having a disease, disorder, or condition to be treated. Preferably, the mammal is a
human. The compounds, in some embodiments, are used singly or in combination with one
or more therapeutic agents as components of mixtures.

15 [00250] The pharmaceutical formulations described herein in some embodiments, is
administered to a subject by multiple administration routes, including but not limited to,
oral, parenteral (e.g., intravenous, subcutaneous, intramuscular), intranasal, buccal, topical,
rectal, or transdermal administration routes. The pharmaceutical formulations described
herein include, but are not limited to, aqueous liquid dispersions, self-emulsifying

20  dispersions, solid solutions, liposomal dispersions, acrosols, solid dosage forms, powders,
immediate release formulations, controlled release formulations, fast melt formulations,
tablets, capsules, pills, delayed release formulations, extended release formulations,
pulsatile release formulations, multiparticulate formulations, and mixed immediate and
controlled release formulations.

25 [00251] Pharmaceutical compositions including a compound described herein are
optionally manufactured in a conventional manner, such as, by way of example only, by
means of conventional mixing, dissolving, granulating, dragee-making, levigating,
emulsifying, encapsulating, entrapping or compression processes.

[00252] The pharmaceutical compositions in further embodiments, include at least one

30 compound described herein, such as, for example, a compound of Formula (1), (IA), (IT),
(ITTA), (IIB), (IIIC), (IIID), or (IV) or other pyrazolopyrimidine compounds described

herein, as an active ingredient in free-acid or free-base form, or in a pharmaceutically
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Boronates G ycol s Carboxam des carboxylic acids am nes/anilines Esters
carboxylic acids Al cohols hydrazines Hydrazi des carboxylic acids
N-acyl ur ewsi® 20r1/04pdsydr i des car bodi i m des carboxyl i c aci deCEAISe019/052377

di azoal kanes carboxylic acids Thioethers Epoxi des Thiols Thioethers

hal oacet am des Thiols WD 2011/ 046964PCT/ US2010/ 052377 Ammotri azi nes
hal otri azi nes am nes/anilines Triazinyl ethers halotriazines

al cohol s/ phenol s

acceptable salt form. In addition, the methods and pharmaceutical compositions described
herein include the use of N-oxides, crystalline forms (also known as polymorphs), as well as
active metabolites of these compounds having the same type of activity. In some situations,
compounds exist as tautomers. All tautomers are included within the scope of the

5 compounds presented herein. By way of example only, in one embodiment, the tautomeric
form of the compound of Formula (T) has the structure of Formula (TA):

I\

Rb /_L \A

HN™ X

PN
07N N

"
v~

Z

Formula (IA);
wherein:
10 L is a bond, CH,, O, NR,, S, CO, C=NR,, or C=N-OR;;

T is a bond, C;-Csalkylene, or C;-Cecycloalkylene;

A is aryl or heteroaryl wherein aryl or heteroaryl is optionally substituted with at least
one Ry;

Y and Z are each independently selected from H, C;-Cgalkyl, C,-Cealkenyl, Cs-

15 Cycycloalkyl, Ci-Ceheteroalkyl, C,-Cgheteroalkenyl, C4-Cigheterocycloalkenyl and C,-
Cyoheterocycloalkyl, wherein C;-Cgalkyl, C,-Cgalkenyl, C;-Cigcycloalkyl, Ci-Cgheteroalkyl,
C»-Csheteroalkenyl, C4-Cioheterocycloalkenyl and C,-Cioheterocycloalkyl are optionally
substituted with at least one Ry; or

Y and Z together with the carbon atom to which they are attached form a Cs-

20  Cyocycloalkyl, C,-Cygheterocycloalkyl, C4-Cygheterocycloalkenyl, aryl, or heteroaryl,
wherein C3-Cigeycloalkyl, C,-Cygheterocycloalkyl, Cy4-Cioheterocycloalkenyl, aryl, or
heteroaryl, are optionally substituted with at least one X

wherein when Y and Z together with the carbon atom to which they are attached form a
nitrogen atom-containing C,-Cjoheterocycloalkyl or C4-Cioheterocycloalkenyl, the nitrogen

25 atom of the C,-Cypheterocycloalkyl or C4-Cigheterocycloalkenyl is optionally substituted
with W and the carbon atoms of the C,-Cjoheterocycloalkyl or C4-Cjoheterocycloalkenyl are

optionally substituted with at least one X
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Am dines imdo esters amnes/anilines Ureas |Is ocyanates am nes/anilines
Ur et hanes | s ocyanates al cohol s/ phenol s Thi oureas i sot hi ocyanat es

am nes/ arwbi2oa4d%sit oet her s Mal ei m des Thi ol s Phosphite @€TAIS3010/052377
phosphoram dites Al cohols Silyl ethers silyl halides Al cohols Al kyl am nes
sul fonate esters am nes/anilines Thioethers sulfonate esters Thiols Esters
sul fonate esters carboxylic acids Ethers

10

15
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W is selected from J, C(=0)-J, C(=0)O-J, C(=0)NR,-J, C(=NR;)-J, -C(=NR,)NR;-J,
C(=N-OR3)-J, C(=S)-J, S(=0)y-J, S(=0),0-J;

X is F, Cl, Br, I, -CN, -NO3, -OR3, -N(R»)s, -SRy, -Ci-Cealkyl, -C(=O)R,, -OC(=O)R,, -
NR2C(=0)R2, -NRyC(=0)N(R2)2, -C(=O)N(R2)2, -C(=NR2)N(R2)2, -C(=N-OR2)N(Ry),, -
C(=S)Ry, -S(=0)Ry, -OS(=0)yR», -NRyC(=0)OR3, -NR,S(=0);Ry;

] is -C;-Cealkyl, Cs-Cecycloalkyl, -C,-Csalkene, C,-Csheterocycloalkyl, aryl, or
heteroaryl optionally substituted with at least one Ry;

vis1or2;

Ry is NH,, OH, OSO:H or NHSOzH;

Ry is selected from F, Cl, Br, I, -CN, -NO,, -SR,, -OR3;, C;-Cealkyl, C;-Cghaloalkyl, C;-
Cehydroxyalkyl, -OC;-Cghaloalkyl, C;-Cgheteroalkyl, C;-Cecycloalkyl, C,-
Cgsheterocycloalkyl, phenyl, -NR,S(=0),R,, -S(=0),N(R;),, -C(=0O)CF3, -
C(=0O)NR,S(=0),R;, -S(=0),NR,C(=0)R>, -N(R»),, wherein optionally the two R, groups
of N(R»), and the nitrogen atom to which they are attached form a C,-Cs heterocycloalkyl
ring, -NR,C(=0)R,, -NRyC(=O)N(R3),, -CO;R», -C(=0)R3, -OC(=0)R,, -C(=O)N(R»)», -
S(=0)R3, -S(=0)2R», -SO3H, and at least one amino acid fragment;

R, is H, C;-Cealkyl, C;-Cghaloalkyl, C;-Cghydroxyalkyl, or Cs-Cecycloalkyl,;

R3 is H, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, or SOsH; or a
pharmaceutically acceptable salt, solvate, or tautomeric form thereof.

[00253] In one embodiment, is a compound of Formula (IA) wherein Ry, is NH,. In
another embodiment, is a compound of Formula (IA) wherein L is O and A is an aryl group.
In a further embodiment, is a compound of Formula (IA) wherein T is a bond or CH,. In
another embodiment, Y and Z together with the carbon atom to which they are attached
form a C;-Cjocycloalkyl, C,-Cioheterocycloalkyl, C4-Cigheterocycloalkenyl, aryl, or
heteroaryl, wherein C;-Cyocycloalkyl, Co-Cigheterocycloalkyl, Cy4-Cioheterocycloalkenyl,
aryl, or heteroaryl, are optionally substituted with at least one X.

[00254] Additionally, the compounds described herein can exist in unsolvated as well as
solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and the
like. The solvated forms of the compounds presented herein are also considered to be
disclosed herein.

[00255] A “carrier” or “carrier materials” includes excipients in pharmaceutics and is

selected on the basis of compatibility with compounds disclosed herein, such as, compounds
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sul fonate esters Al cohols Sul fonam des sul fonyl halides am nes/anilines

Sul fonate esters sul fonyl halides phenol s/al cohols Al kyl thiol

a, 3- unsatwpavad4estier thi ol s Al kyl ethers a, 3-unsat ur at edTaste@w/o0aicohol s

Al kyl am nes a, 3-unsaturated ester am nes Al kyl thiol Vinyl sulfone thiols
Al kyl ethers Vinyl sulfone al cohols Al kyl am nes Vinyl sulfone am nes Vinyl
sul fide Propargyl am de thiol Use of Protecting G oups

of Formula (), (IA), (II), (IITA), (IIB), (ITIC), (IIID), or (IV) and the release profile
properties of the desired dosage form. Exemplary carrier materials include, e.g., binders,
suspending agents, disintegration agents, filling agents, surfactants, solubilizers, stabilizers,
lubricants, wetting agents, diluents, and the like. See, e.g., Remington: The Science and

5  Practice of Pharmacy, Nineteenth Ed (Easton, Pa.: Mack Publishing Company, 1995);
Hoover, John E., Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton,
Pennsylvania 1975; Liberman, H.A. and Lachman, L., Eds., Pharmaceutical Dosage Forms,
Marcel Decker, New York, N.Y., 1980; and Pharmaceutical Dosage Forms and Drug
Delivery Systems, Seventh Ed. (Lippincott Williams & Wilkins1999).

10 [00256] A “measurable serum concentration” or “measurable plasma concentration”
describes the blood serum or blood plasma concentration, typically measured in mg, |Lg, or
ng of therapeutic agent per ml, dl, or 1 of blood serum, absorbed into the bloodstream after
administration. As used herein, measurable plasma concentrations are typically measured in
ng/ml or [Lg/ml.

15 [00257] “Pharmacodynamics” refers to the factors which determine the biologic response
observed relative to the concentration of drug at a site of action. “Pharmacokinetics” refers
to the factors which determine the attainment and maintenance of the appropriate
concentration of drug at a site of action.

[00258] “Steady state,” as used herein, is when the amount of drug administered is equal

20  to the amount of drug eliminated within one dosing interval resulting in a plateau or
constant plasma drug exposure.

Dosage Forms
[00259] Moreover, the pharmaceutical compositions described herein, which include a
compound of Formula (1), (IA), (II), (IITA), (IIIB), (IIIC), or (IIID) are, in some

25  embodiments, formulated into any suitable dosage form, including but not limited to,
aqueous oral dispersions, liquids, gels, syrups, elixirs, slurries, suspensions and the like, for
oral ingestion by a patient to be treated, solid oral dosage forms, aerosols, controlled release
formulations, fast melt formulations, effervescent formulations, lyophilized formulations,
tablets, powders, pills, dragees, capsules, delayed release formulations, extended release

30  formulations, pulsatile release formulations, multiparticulate formulations, and mixed

immediate release and controlled release formulations.
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[00184] In the reactions described, it may be necessary to protect reactive
functional groups, for exanple hydroxy, amno, imno, thio or carboxy
groups, wwenreittdiese are desired 5in the final product, POTAWRNIIH/0513&T r
unwant ed participation in the reactions. Protecting groups are used to

bl ock sonme or all reactive noieties and prevent such groups from
participating in chemcal reactions until the protective group is renoved.

I n one enbodi nent, each protective group be renovable by a different neans.
Pr ot ect i veg@iau psrh% ?ﬁ&rnaée%tlsdl SN hRdims Rl iR BTG Ry fERELA On
conditions fulfil he requirement of differential renoval”. 10 Protective
groups camobpound rdwelbedi}prem pfl onig e moreidriagatisgibnesicgsibic a@tty@@wh ath as
trityl, di I | abil e
and may bg%gsggﬁ%%&%é%ﬂ%n ’ca@%%%@g @E%h%%qu regéﬁk%éaﬁgﬁg??gg in the
presence @gmmnhm@qgwugwgmpﬂﬁﬂewﬁe@gwuumﬂﬁbaugnbmpsgCMhmnmdﬁﬁmtreanabIe by
hydrog<§nolsglu %Zmaﬁgmwnnc are bo§% {c acid and

hydr oxy reacti ve noi Pet essh ?B%ﬁmﬁﬁ %%ﬂgmﬁp?ﬁaggggn2§ﬁm}%%mn% s’such 15
as, but nmhu#bwnmgmgmmmmnmkmmjmeﬂ%hmkqoaaMnacmﬂytmmmanQﬂmmﬁﬁémmmlof am nes

bl ocked mn%h aci ab|t ‘%‘f 8@ as t- ¥ car a]iz

car bamat eSIh&Po} &SR ANGE & rB%élgre%tsﬂ % Bt Ieg RS 197{3%155 Oﬁsrem)vabl e.
[QO%SF:)] dC&?hbﬂmkzltt'@aa%éicémﬁt?thﬂdmeﬁYZODeﬁﬁﬁlrﬂeodﬁﬁg @tpreﬁddaimyo@blsl& beI bl ocked
wi t ydr ca renovabl e_pr ot s z group,
whi e o Sttt eapamranse ByeBabht et pBA BT 68 el iDetr Gcken

W th base oh@-thﬂ)(ﬁlnﬁérQLbI@ﬁle%H@lhoﬂﬁe Faraeles @alﬁetumpbu@ SIFoEile AGYIAeINPi eti es may
be protected éﬂconver5|on to sinple ester nEounds as exenplified

herein, ofll¥he{IRnylle BB REAV MO éla%q%@w %%mogleﬁfélﬂ@%tb?ve groups
such as 2, 4ﬁ£k§§hﬁ9&%ﬂ&ﬁﬁ&bfE%HMEQDC@A?¥HﬁSﬁM? @WBPQJQ?Qﬁni)Hﬁavpﬁeb|00ked
with fluoride labile silyl carbamate % groups are
usef ul i nMigfepncppsakEadckn sgl anethey en@ﬁ@m@ats@ﬁ ppitistee et thagorppavd et Birmels t he
former ar @)S@@o 9, an@) C(ﬁEB)bGII@P'Qﬁﬁﬂ)U%‘i/)/aré OB R Bk an@larePi - aci d
10cat al yst's bl 'ocked carboxylic acid can be

depr otléct @dcastedh a Pd catal yzed reaction in the presence of acid |abile

t - butyl t I i et

anot hor S0V BBl BR € Rkl BoR B! AL PELIR BAeR S 1 BLR R nord
|nternedlaomimmymmewahbaﬁMQMHeAﬁhbqngxmmdi¢mmﬂméhdﬂm,mﬁmaﬂba£Mémgﬂ® t he
resin, gl IDGHEOR2LA0n QUR S, PLAGEdr A0 CNNAL I RS S GG L RL cased
from the resine the ﬁ%P group P Ay MAD P TS RAE FH&ES?]
Typi cal | y ifdesicdd m)gfbmmtabketslolngrageemmpfs mblbex@mbmstrehhdé rfmmXamb{e fillers

(Cl 1 0 3 .. i a's 'Sl'léajrsj 1n§?“gln§§%clt-lose Hﬁmég mﬁnrg{go or sorb1t01 cegulpwf:[?agaftions such

as, for example, maize starch, wheat starch, rice starch potato starch, gelatin, gum

tragacanth, methylcellulose, microcrystalline cellulose, hydroxypropylmethylcellulose,
sodium carboxymethylcellulose; or others such as: polyvinylpyrrolidone (PVP or povidone)
or calcium phosphate. If desired, disintegrating agents may be added, such as the cross-
25  linked croscarmellose sodium, polyvinylpyrrolidone, agar, or alginic acid or a salt thereof
such as sodium alginate.
[00262] Dragee cores are provided with suitable coatings. For this purpose, concentrated
sugar solutions may be used, which may optionally contain gum arabic, talc,
polyvinylpyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer
30  solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be
added to the tablets or dragee coatings for identification or to characterize different

combinations of active compound doses.
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H. .2 Cbzalloc I-13CQ ,C1-13 (H3CO)3C---(H3O)3C-"Si'% t-butyl TBDMS H2
(C6H5) 3C-- H3CQ)L. PMBtritylacetyl Fnoc [00188] Ot her protecting groups,

pl us a deweizbad4eescri pti on of techni ques applicabl e t oPCmaSeoeasi3on of
protecting groups and their renoval are described in Geene and Wits, 20
Protective Goups in Organic Synthesis, 3rd Ed., John Wley & Sons, New
York, NY, 1999, and Kocienski, Protective G oups, Thienme Verlag, New York,
NY, 1994, which are incorporated herein by reference for such disclosure.
Synt hesi s |z 0 MRabAScudcAMGNaib e ah e SHRACHIRER S Y] dedugier ei n are
met hods of nmaki ng and net hods of using tyrosine ki'nase i nhibitor conpounds
descri bed nde ef gelatinnascrel agispft. spdletié sgnade ofrpduncnd dedsti¢ibeduplessei n can be
synt hesi z i - ] tic . ] e
Syt hosi 2ot Aokl KB R gl Bk RS RN e ey ¢ e
use of appvitgilicasueh a$ ketosrabindegs suchrs staghevpangdrar AlbsicarftO0EBAY taldescr i bed herein
are Cogpo%]adgestu%gt iraﬂ@ Iarp . t0 ttior}l%ll a%%a.t)i iizé%(lr?fso é(ar (sjlﬁisngleléictglvaescg S?)lindgﬁl%h as Btk,
and processés f'or therf pr%par ‘i on. 's0 de¥eri Ped Herein are v

phar maceutk dabdlyedac septabl & siithlils liqpdasuch ee titty ods, lliguid peefirm bt Bqusd! vat es,
pharmaceutically activye netabolites and pharmaceuti cally acceptabl e

P odr uge. oPb S SGslt HEETR R el SR AR BRER et ude at

| east one aguibistaoedoild bolin dosplrasiiabRubi welh hdmiaseaphabl e sal t,

phar maceutjcal |y acceptabl e sol yvate, pharmaceuti cal active nmetabolite or
har macouthERH ) BSEaL R i dRoli g bR San e S ol hea . 1 00101]
The st@rt ifoigh sratteléalindhaieh 4 AEpcnkien BYRE ATH-meRfabldia RIMAMBESatidescr i bed
herein is either synthesized or obtained fromcomercial_ sources, such as,
but not | it3hleteidrapid;disnpiegrition Abitraieriescent iy PigiRISE; 2 RIlstRNEICh) | Bachem
(Tor r ance (inGiakinf @5 RHR)paci@be S Rr, LIRBE R FOwdd Jr an b ScelVBodder)he
conpounds descri bed herein, and other related conpounds having different
subst i t uestsuls Eckding SamIsPY oslaid prpstloe @ cusimuley Badmirguasmahderivad er i al s,

such as. dgseh Bt v Sor b liMRIcE L ANANPER, CGANL STRY 4th
Ed., (WIey 1992); Carey and Sundberg, ADVANCED ORGANI C CHEM STRY 4th Ed.,
Vol s. 1A abeeBdilit dasegn Do, 2owmlled odaaye fogneletons neilstitegelepRATESTIoUES, GROUPS | N

ORGANI C S ) " . i ? ents for
O gani o oy by A o, REK. SRR i S8Rl At EETG Ao 8"
Chemi st r y pbérn@aguticsl f{@onroiom dsin theédbumes powslen hrdstBulpdr embodimbsts, (ke sevi er
Sci ence Puyblisher.s. .1989).. Or.gani.c_ Reacti,ons ol unes.. 1-40 (John W1l ey and
Sono. 190 DRy shaRop B ERTP OGN APE Dot R PR B R B v
Publ i sher snditnghlet. 2&ALOEA)ly, pButerccutieslfocslftions ddheritsy hthmshe @f conpounds
described herei in International Pailen Publ i cat.i on No.

B Rl o

n C[’ray be  f oun(ii 21 WO
01/ 01982934 MAIHE] & YNk CePRIIG g A IccaR BRSSPSR 10
(2000) 216hephinhliceBi¢hicthatul@ionad adnBhis@fedaniveg, & thd) @ifona] caphadsi s tabletd et t er s
12 (2002) -1690. As a guide the follow ng synthetic nethods may be
i) s 1080801 S rormtmRtolitare i Somae FaR ot T TR ot el at ed
and puri ficgshuleb, fardd@spai@chy mixing particles of a compound of any of Formula (), (IA), (II),
(ITITA), (ITIB), (IIIC), (IIID), or (IV) with one or more pharmaceutical excipients to form a

25  bulk blend composition. When referring to these bulk blend compositions as homogeneous,
it is meant that the particles of the compound of any of Formula (1), (TA), (IT), (ITIA), (ITIB),
(ITIC), (IIID), or (IV) are dispersed evenly throughout the composition so that the
composition may be readily subdivided into equally effective unit dosage forms, such as
tablets, pills, and capsules. The individual unit dosages may also include film coatings,

30 which disintegrate upon oral ingestion or upon contact with diluent. These formulations can

be manufactured by conventional pharmacological techniques.
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usi ng conventional techniques, including, but not limted to, filtration,
distillation, «crystallization, chromatography and the |ike. Such materials
are opti owael2oy/abwract eri zed usi ng conventi onal mneans, Paglusdémgysphysi cal
constants and spectral data. [00193] Conpounds described herein are
optionally prepared using the synthetic nmethods descri bed herein as a
single isonmer or a mxture of isoners. 5[00194] A non-limting exanple of a
synt heti c approach towards the preparation of conpounds of any of Fornul a
(), (IA [0(‘2%]) dohbérfﬁ))nal%hirh@éoloéléall {e@nlqlfek ﬂcB)de c(nk\&a%m‘&ﬁzﬂf%ﬁ of
pyrazol opyri m di ne conpounds describ herein is shown in Schene I. Schene
| . 1.) mptlons: MO driinsxiag é2) ctzrehtrqqmrqwon, I(3)2n1}11nAcG49'ﬂlbfyﬂlr nehpocPee, , N N
CH2d 2, T 0 CHOIEY y
aval ai bI e agoné%%v%graﬁﬁ%]w]n a ﬁél]on?é %P@\%ﬁl eaé an er?t8 y h to
synt hesi s Poafctlcmﬁimdmdal Eifarrﬁmyrfﬂlﬂ)%) (Qthgr nfdthyds includp, e.g. | sprag)dryigg, IphrB) (1
rei

t

I
(IIID) or, Iop i e _conpounds rlbed n.
one enbodi mamtg mqﬁﬁran‘l logt rf"s“ %Oa‘ﬁy?ﬂz%db&ﬂ 3oy SRS Cog{“rggaﬁeg‘“ “th
N- i odosuccbatmg), mbelgém1ag¢oaeng3mp@¢}myﬂnlg-qaylea@bﬁflﬂmg ad{l paerliked di n- 4- am ne Met al

catal yzed upling 15r re then carri.ed ou n

321 octe T REE o 3F Bhar s hiaT A e B RO PR B pat 1 act urm
nmedi at ed compamdaugelibbhedin andsatictod bloye Iﬂﬂahﬁatcbﬁtuhmdaqaﬁﬁmé addatvensuchaci d under
basi ¢ condition constru@s nternediate 2. Internmediate 2 is coupled with
NBoc- 3- hy P8R %aepc&meaam NE &J@“}%ﬂ%"*‘i‘tu PRSI AR [289TIRE 4 TESISBBE r eact i on

to give thgedBaksiftb@htimighit! @xpEaremmt! Juréitaabednd, pilehnedirhe 3. After
deprotection with am? coupling.20wi th, but not limted to, an acid
chlori de, Selyilzesmoisigring agent. plsticizsrstbilizery Pensirtiquenpatcefe WelBERIEh es t he
synt hesi s 3h@ fSinMfe £RAP AU ¢nt, pEQEEL e, Br BRrIhIR EdritnRNA ML o @1 Synt heti c
approach towards the preparation of conpounds of Forrmula (I1) is shown in
SC heme || othesespesie uping staydsrdeogiing ypcedures, such as those described in Remington's

3-(4-am “%én(aé‘eﬁ@ﬁ%@?&ﬂ&@%ﬁdl%ﬁ @%?Zé)hﬁh Ecdtifts g%p%deﬁ‘amuﬂd fie YI)Pip
eridin-1-y1)-2,3-di hyd roxyp rop a one Og.L Conmpounds of the
gener all’ sthm’sllla‘ulp@Oﬁ‘ﬂle eonpyod df anyreavpmeplad), IR eme, (II@M@H@@ Hi®ydr oxyl ation
in the preggicg Qt §8§§)¢fe}mglff O‘ﬁ‘é&égﬂ oMRE KiRicted HEnd EtHobh G £ TPRHAES OF

gener al st r ucture
(D, (TA), (I, (ITTA), (IIB), (IIIC), (ITID), or (IV) are coated. In another embodiment, some

or all of the particles of the compound of any of Formula (I), (IA), (II), (IITA), (IIB), (IIIC),

he
! )

(ITID), or (IV) are microencapsulated. In still another embodiment, the particles of the
20  compound of any of Formula (I), (IA), (IT), (IITA), (IIIB), (ITIIC), (IIID), or (IV) are not
microencapsulated and are uncoated.
[00268] Suitable carriers for use in the solid dosage forms described herein include, but
are not limited to, acacia, gelatin, colloidal silicon dioxide, calcium glycerophosphate,
calcium lactate, maltodextrin, glycerine, magnesium silicate, sodium caseinate, soy lecithin,
25  sodium chloride, tricalcium phosphate, dipotassium phosphate, sodium stearoyl lactylate,
carrageenan, monoglyceride, diglyceride, pregelatinized starch,
hydroxypropylmethylcellulose, hydroxypropylmethylcellulose acetate stearate, sucrose,
microcrystalline cellulose, lactose, mannitol and the like.
[00269] Suitable filling agents for use in the solid dosage forms described herein include,
30  but are not limited to, lactose, calcium carbonate, calcium phosphate, dibasic calcium
phosphate, calcium sulfate, microcrystalline cellulose, cellulose powder, dextrose, dextrates,

dextran, starches, pregelatmized starch, hydroxypropylmethylcellulose (HPMC),
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[00198] A non-limting exanple of a synthetic approach towards the
preparation of conpounds of Fornmula (Il) is shown in Schene II1l. 10Schene
[11. [00IWOR0A/m@ew4| i M ting exanpl e of a synthetic appr @atluscanaszsg7 t he
preparation of conpounds of Fornmula (11) is shown in Scheme IV. Schene [|V.
15 Mchael Addition [00200] The conpounds prepared by the nethods

di scl osed herein are purified by conventional neans, such as, for exanple,
filtration, recrystallization, chromatography, distillation, and

combi nati gogokAzESahehH0Akke AKLETRLARYLBR Abn Y RANL YRR dGsRAE Ded above
for the various variables 1s 5contenplated Herein. It is understood that
subst i t uefttiBM&RS) subresd, kulitplolactyal mepmtol sarbithle swlormp elordds, pelwsihdend herei n can
be sel ect ordinary skill in the art to provi de conpounds t hat
are chem %gllc%algdt}g%ﬁ%e'and t hat can be synthesized by techni ques known in
the art, d8027R] | Imsrdehtoseesethefcompbundexf enynof Heomula €, (Fo), (), OIIACdHIHuUNnds

10[ 002Q2] o) dj Qsed rein have a.structure of Formula (1), (1A,
Chy . 23T RO af g hPRENoNE il AR Frhidh SRR af o SBIT0) Soyr i i e
conpounds diéseyrantede bgenaised inlthe fosmuintiter, sdpodalyt wiain thhdnageedersaince i s made to
conpounds described. herein, .it i ant to ingoude compounds of. .any of

For ¢ e9mieross St PROE! Drsitibgrinty FTRpul e S (ERERAE RS pP R Ot her
pyr azol opyspinardiactnGaizp aloivbige dedcorbdidatoniey @stige fasn. Waltdbladisinegahds f@f t he

specific 15conpou that fall within th cope of these generjc formnulae,
eSS ot ok GBSO s S Yoot Ouio Ba s LaRRT ok Hal Sy
posses$ OREchls cHMIstirdhl @HeRKAMrE, & pidela@aLdd seedh Qth fBYatRXAISE5] & the R or S

configuration. The conpounds presented herein include all diastereoneric,
enant i omer 1R G sedipiaterch gselpe syeh fdirpmagel® Re Exppipbipra cetleloss suelupses

t her eof St\x?oroggfoﬂﬁéf?ﬁl&h%ﬂystlaﬁiné’Qélﬁid@&@zg.,iAvi&‘?@j Aaehinipy ot Agdse Prabhyas, for
exanpl e, the 20separation of stereoisoners by chiral chromatographic

col ums. [PoozbuPHEaslemeRdrl N8 mseptrey vear®bMingeliaP sind Folkatidocthei r
i ndi vi dualme%ﬂéhﬁ’l'b?e?&%ﬁc%r&é]lo’éé}%r Q@I%Essli&fed Eé]ﬁldse,@ﬁé&%s%%ss—ﬁﬂl@eﬁ"sga{lm

di fferences by methods known, for exanple, by chromatography and/or
f r act i ldnalcaibpxpanctividednloprc-DPinSabfe ceonbhbekicdepboxyeregividedmhorcs ocepssbe separ at ed

by ohir al |SRIQTBLAGARY £oBOLHABF R A E Lo RIPANLIBNL S cCRLIAE] S can be

25 separated by convertin enant omeri c m X 0 astereoneric
m xt ur e byolyegctuchas ewtshoadonapperoplinktepadptind@rtojidast algmaconghound (e. g.

al COhOI ) ' .afﬁ% 25&4 L saEt%?ald{nzia‘csaEc?J SI%FI naesrssodf'lajﬂldal‘%lga e\:/,earcal nsgclgaes'\ge'e unrl"(%q{\pl yzing)
t he i ndi vidua i astereoners to e correspondi’ng pure enantionmers. All
such i sonmgémsgnesinmlalichingm diliagt)esa gonsuch, as egaduan ens bean Karyx tpactes ot her eof

i d t of th d i bed in. 30[00205] Th
A N e R I
crystal | i neafi@ra®hdngt s@inkeiownpuas spdiliynmipRksifate, aodiphasuipicealiit oal |y

acceptable salts of co Bnﬂ described herein, as well as active
met abol i t MBI PSLEC g&gt f having the sane type of activity. In some

si tuat i 0Nge02e 0P Windss iBphiS LolRSivéRk 10 RBliBoeralA okage AHhOTBHPlat@Ing: fongdwided wi t hin
t he scope of the cqgnpounds presented herein. In addition, the conpounds

descri bed et gasule Amaletian. they aifia plugdparptign thipgan b dillsdinietodipr hafidigellni t h
phar mageutchsialel ¥n@eF BBk AR HBuISRINY 8BY SnsakGhe @BlcWRehingghd@nat, and the |ike.

The solvated fornms of the
compression and help assure blend uniformity prior to a compression or fill step. Materials
suitable for use as binders in the solid dosage forms described herein include, but are not
limited to, carboxymethylcellulose, methylcellulose (e.g., Methocel®),
hydroxypropylmethylcellulose (e.g. Hypromellose USP Pharmacoat-603,
30 hydroxypropylmethylcellulose acetate stearate (Aqoate HS-LF and HS),
hydroxyethylcellulose, hydroxypropylcellulose (e.g., Klucel®), ethylcellulose (e.g.,

Ethocel®), and microcrystalline cellulose (e.g., Avicel®), microcrystalline dextrose,

110



5conpounds presented herein are also considered to be disclosed herein.

[ 00206] Conpounds of any of Formula (1), (1A, (I1), (111A), (111B), (1110,
(111 D), owo(bMyo4ea640t her pyrazol opyri m di ne conpounds destnrish@d/ossrein in
unoxi di zed form can be prepared from N-oxi des of conpounds of any of
Formula (1), (1A, (1), (111A), (111B), (111G, (111D, or (I1V) or other
pyrazol opyri m di ne conpounds descri bed herein by treating 10with a reduci ng
agent, such as, but not limted to, sulfur, sulfur dioxide, triphenyl
phosphi ”e1anbl&@'ﬁ£%h&9fn@§!¥ﬁfﬂuﬁ?g1l1c% P&&Qa@&%ﬁ&@%‘idsdﬁmwﬂﬁ&s phgus trichloride,
tribromde, “or ke 1n a suit nert orgahic solvént, such as, but
not |im t@@llywmylpatr@h@nﬁ/vmvl @eta@tChmibtlner erqerpovidondi povatoac, sgrchthe like at O to
80C. [002 r& api ed
conpoundsgz%ﬁ ﬁgggggékggéﬁéicgﬁm?g t séaggg?§15§?§”$]g@%g i%ﬁg)%ornulas
and st r uctlaxtese,pradsesnt manthtel, eprhitolbutlitdl 6e.2.t KelithlaR) lactosd, aonterabor nor e at ons
e Lo SO D LR AR 19 A0 B AT TR Rl TR TR E gyl epent rom
i sot opes thng@yHMﬁkmacngpﬁwabed@(mlKoMMemmEESEMMMﬁmnmﬂMKHQOLmﬂlude

ae 2n st ord SR 1R el 3SR O ae BBk Gl ol ai e =

|sotoplcahkymwﬁbmiﬁdhﬁﬂnpounds descri bed herein, for exanple t hose into

whi ch radi ive i sotopes. s a nd 14C are | rated, ~are useful
G RE ¥ Tt Rt b o T R e v T B gk MR B oL tott on
W th igot apamlsiged B@ﬁeﬂ@ug@emm table€formdiion€ @4Yicd ifhether @@r:tto@h@rasheﬁ apeutic

advant ages resulting from greater netabollc stability, for exanp

i ncr eased Weh gwwlqﬁlawoﬂleq qm@aﬁwnr N L e a@gra@@pﬂe@wwlb%’ﬂkegs W%{ 1@@508]

Conpounds cgesehd Regriiebabd. €drRiulaeoradM in %W&m@ﬁhﬁ%d&' leRel(tbd the (1 A)

(rry, (IIIA) (rre)y, (111, (111D, or (1V) or other pyrazol opyrim di ne

conpounds ferasdatippe Butthindsr wpealewel op R R4 i tithetforauiasion isEomeaar or used as,

phar maceutijgak] y s%ﬁ@&@ﬁl@ma%ts%@lghéamsﬁbpuswrpﬁe Qliled dg’é‘?&%iétd'e&%be@&qﬁf?t abl e
salts, include, but are not limted to: acid dition salts, forned )

by r ealdt | mlgthtdnebtﬁ pigaoblagised tor yqap e a(tlﬁe,cabcmp iqg, tale, aorpmrqha@éum cally

30accept a r m c acid,

ul fur | o sy hAREAR G Ak RS AR e b M R 2 371 e

| i ke; or waghesam, arngaﬁmauca0d¢0émmt®9t®cmagrrcsiamlSt:bgrap:r oip¢ gindrate agdxds, hexanoi ¢

aci d, cyclopent i | ycol i ¢ UV Cq acid, lactic

aci d, nalgﬁggwgblggngﬁ%gln@8m§§P&m% &ﬁumlmmﬁgismhngmon §umPUWar|c aci d,

tr|fIuor0@ob®mywmmygqﬂbaatmmbnqmbmmywnegyuﬂsammdﬁaﬁmmmﬂmbPEﬁmdm)PEG

3- (4- hydr o) benz mandel i

et hards T ECREA PeaDfiah B i et e bR el ol ¢ aci o

2- hydr oxy@hllﬁam@tsarhtéogly@r}aeeﬂpatbaﬂazgae@ﬁﬂ bf @diven BGitytsulfat] uelrtﬁaésmltef oni ¢ 5aci d,

2- napht hal ul f oni id, 4-nmeth Ib| ycl o- carboxylic

R R R s A s R S T T A

aci d), 3- aphRRANMREOR] QRRE (Eluding laciob® bitybRcaldidextakbpolyREdiadlids butyl acetic

aci d, Iauryl sul furic aci gl uconi c aci d, glutanlc acld, h drox napht hoi ¢

aci d, sal ilagnfiag destigtes apdmplidexfziny polypls Gasludiag mannitoh xviitek apd sast lt%{)z) salts

fornedmmh@gﬂ&ﬁxggﬁgmpmphggon present in the parent conpound loeither is
epl aced bg a metal ion, e.g., an alkali netal ion (e.g. I|th|un1 sodi um

pot assi umi0023l alTearqrme Inerpw pRr-sobblq dlugnt” FRpges mwp%ndewI@qluWe igthean

al urm num i gp&faﬂha&@a&ammaml&aﬂamsghgééacmﬁ%ﬁa& Apkécor gani ¢ bases

i ncl ude et hanol am ne, di et hanol am ne, triethandl am ne, trometham ne,

N- et hyl gIntmisfmdrs@rchamldtmeropliyﬁtelhnm@@msabmé mlcrme@alﬁsec(elgaéle\gng ndéngie

al um num [ [ U roxi de, sodi um

15carbonapgg&ggggﬁﬁ$ﬁ§%§g¥%%2¥ﬂ%g§b?>%e{gﬁgﬁg?b%%g%? The correspondi ng

count eXi oné0236] t ﬁslt@iﬂawm&cg@geintsébﬂ upe actbeﬁnlidlﬁloslgséd)rtrs descabaPteramal | y

P P S R ik S S T

el ect r ophaicasiasrate] mét]raholmainy olewmmod{sd)xpéthﬁafa: sogtitemimonaddser, pt i on

spectroscopy, nmass spectronetry, or any conbi nation 20t hereof [00210] The

salts are recovered by using at |east one of the follow ng techniques:

filtration, precipitation with a non-sol vent followed by filtration,

evaporation of the solvent, or, in the case of aqueous sol utions,

| yophi lization. [00211] It should be understood that a reference to a

phar maceutical ly acceptable salt 25includes the solvent addition fornms or

crystal forms thereof, particularly solvates or



pol ynor phs. Sol vates contain either stoichionetric or non-stoichionetric
anounts of a solvent, and are optionally fornmed during the process of
crystal | iwatoar4egsth phar naceuti cal |y accept abl e sol venPsTalsetoas2inat er ,

et hanol, and the like. Hydrates are fornmed when the solvent is water, or

al cohol ates are fornmed when the solvent is al cohol. 30Sol vates of conpounds
descri bed herein can be conveniently prepared or forned during the
processes described herein. In addition, the conpounds provided herein can
exi st in ypsekwahfbe auMe hotusfl \aaéteqarfy%%mumc&%eﬁ@(egt belygek vat ed
forns are considéred equivalent to the unsolvated forns for t%e pur poses
of the corpBundéummdratpetadouslaprybwil@sdmhgnesium, stdagoR $@ium goaisee | tdacyen,
UnderStOo‘ézn%rﬂf?ltEf‘Pﬁ§E&f§9ﬁE to a salt includes the solvent addition forns
or crystal torns ereo particularly solvates or pol ynorphs. Sol vates
contai n eil@i?2g7] Sugtbdé ahfackes firason tirowlid todaghfoomedescbed tmougnt isclode, a

SOl Vent (gl'deXar GOSfOEﬁ%n lgorfr%ﬁ‘adusrolr n n%n%% (Hea?ceSSO)(()feth [ ggoar%nltalnzatl on \M t h
phar maceut | cafHPg/ accemt abr e sorvent s such” a P’ Yt hano and the liKke.
Hydr at es maoéleateg@dlymemeﬁ, belamlhere iile 'sasts,vggtoeryl rrmnosadamds) ob@atlwescraoe f or ned

when the s ent .i.s coh | ynorphs . the di.fferent crystal
o eki no. ar P lEE R eRF b e R S e k. 2 Cormaana.
Pol yror phg00298Rl ISyithtay eispintifngragérits fr i@yin ﬂl{édblﬁd d@sedd formyurtdridedbere | nf rar ed

spectra, nel t oi nt densi ard tal .sha t| cal and
oot 1t amaids o BRus! R nlim R bE T hs £1 10 AP et by o saoh as
the regr y@b@bingy@irbmme Klwqblyvnfyqiyeomione KPS} élpo é&altylp@f}oh@ﬂe K3bor age

t enperature cause a single cr}ast al formto dom nate. . 00213] Conpounds
descri bed PH]é(P‘e‘Vlﬁn“aglécoéﬁtg dh%lpquetlv eng ghcghan hayersmolpeidar yerigh Okbe uinep

1511 m t ed ¢ ouBEIR0PEAYSut BI5MR.abBItl4bES of HUTB70d ARAPs4eB! Sihaul ate forms. In
addi ti on, conpounds described herein include crystalline forns, also known
as pol ynoppHelidopevscsts copdymerd S6HY, seilinmegererymetydeddivlosacki ng

ar r angene pf s lebidg, ﬁfdr@xﬁgreﬁs%mymeﬁm@sdows%aefsoahﬁ%@%ﬂ@euu'f&byrmr phs
usual Iy have “differen ray diffraction patterns, infrared spectra,

mel ting popdHus alegtstes Beys, Suféara@l,rm@sguntfrrgg@mrh @Id@pel aceqit, iguet| susm ganghaast r i cal
20pr operti. i t he
recrystal I1llf\ciuadtllﬁlﬁgi)}%m:»hgl:l %ﬁ/m Sﬁgﬁ ?;itsé gl %&SIJS Stugl% % aé{ﬁu&l @&Bg}{dﬁ%t ?%1@%% errper ature
may cause ngtlyilaethleses Bcy@maI:arb@qymetlwlodmwah@rm{yﬁ@mlnjethﬂ@elldoﬂeeen| ng and
characteriz t|o f 1Lhe i ept.a |t ol ynor phs

and/ or Solhv(? th (i)cell lose %dé §° ulérinﬁl na?e l?le%oxyfa?ed sof %1 ques

i ncl udi ng ,mdnulaumtet pdlymmutddeorbithlembmdlamme,lppmdsne andrt]awhldl ffr action,

ar oct RBETe CREIRISH TR e Bl o oF ShEPREE Ryt G sy BERRBLKnel Ll mg.

but not |Ifd5ﬂetx€1dplb,0e.g.pﬁl|t}}ldif9d Plirexytolaens (BH O sodidn ascotbate, amdttbgherall € used to

P R R RN A e R A IR R e e o P

studi es. Quahn MRIBBESshRCloHAedes&ibed BEGINMPRus! thebBRE-1itRd adifiee kiRfuld 1
scanning calorinmetry (DSC), Modul ated 30 Di fferential Scanni ng Calorinetry

( MDCS) , T%ﬁ%ﬂgmar\?lweéempleryam Rpg figitingcghithe types of Adtiinsy that pandisdngieded ng

Infrargd anaiMSbsagt ek Rscrideddyeid iTh bRGEHO8F sh@t MRSl BGlpd@giput are not
limted to, single crystal and powder diffractoneters and synchrotron

sources. THErmipet hows skifed inrtba b greordins terthopasiculps eeprivey daacd-but are not
limted tQgoByMaNy ofidi éﬁnboﬁ%eﬁts @r{edor% ﬁa&érng e Blrfbﬁim%e'uh&l %trﬁ{lﬁ‘)lon JQE
various nicroscopy techniques include, but are not Iimted pol ari zed

| i ght mi cirbsicory,; Ligsteatinglng IE#lSéleltZﬂohgwe@ilbgcbtgh)bo(@Eummoﬂlﬁ OEh@lrl@y Di spersive
X-Ray Analgygiige élgs@qzers%ﬁybg éara .‘;lab GRULAL aﬁhﬁ‘%%%ﬁ 35\4%\ NQ%%B with 5 EDX
(in gas or water vapor at m)sp m Crosco croscopy.
Ther ap@ut |ceathﬂsesmp¢s1tlomhl)lb$ttcmers@mimbum 8re n[oﬁmszq tomsthyhpﬂlédlateeclemq are
gg?rg(r):jzl n SSta r‘PIelﬂplgernle %iécg?loglgcerol ace{ﬁ/fa & rgl}(_lcerlgcl‘es tr1ace%H1 ;bo%{propy(rl; e gf;%/c | sor ?ﬁr S
sone enbodi nents, the ACK is Btk or a Btk honolog. In further errbodl msnts,
the ACK 10 is Bl k or a Bl k honol 0og. In yet further enbodi nents, the ACK is
tyrosi ne ki nases that share honology with Btk by having a cysteine residue
(including a Cys 481 residue) that caniforma coval ent bond with the

i nhi bitor. [00216] The nethods described herein (which includes uses of a
pharmaceutical conposition to treat a di sease or disorder, or uses of a
conpound to forma nedi canent for 15treating a di sease or disorder) include
adm nistering to a subject in need a conposition containing a

t herapeutically effective anount of one or nore Btk inhibitor conpounds
descrl bed here| n. Wthout be| ng bound by theory, the di verse rol es pl ayed

s 1 e



[00217] In sone enbodi nents, are nethods for treating an autoi nmune di sease
or condition conprising admnistering to a patient in need a pharmaceuti cal
f or nul at iweo 20f1/@m64 251 nhi bitor of Btk (or a Btk honvol ogpcofuskawmsdsar (1),
(rA, (1), (rreA, (1), (111, (1ipy, or (1V) or other

pyrazol opyri m di ne conpounds descri bed herein. Such an autoi nmune di sease
or condition includes, but is not limted to, rheumatoid arthritis,

psoriatic arthritis, osteoarthritis, Still's disease, juvenile arthritis,
l'upus, di %Q@El‘%?lené@?ﬁl hﬁ&hﬁ cgcfa@é/ 'dﬁ)utyﬁ'?eﬁgéa@gtgarﬁ atcﬂly§t92[rgl' §téa§ate %@ S
thyroiditis aves” disease S ogren's syndrone, nultiple 30 sclerosis,

Qi || ai n- I@ﬁt(?re)llsyndrorre acute di ssem nated encephal orryel itis, Addison's

di sease, | 0 I

ant 1 phospharie) d o g g, AHe SR AR BRI-RID RRRRhE eI ot
coel i ac dibkmdséthe @erdbasm&deairéed slgorvdrlow,lous dinbpdimhinte, compeatsd tcablatpeni ¢
purpura, Qpl IhCaren(?e%{glngd & dlssc():lvéa {nqg r’rath vxp {1 1nrérP dégobl (!)rlrr?‘orrg ﬂgxlfol}{nhosén S, InRel ter’s
syndr one, Ck arter arteri agt ol m

hemol ytic o&meemlaqmrm&g@ mercomp@sad ttralbdmsa\tzmlsndudm[ﬁim sasmsndneg tb@ﬁmala

uni versalis seas chr c fati

onoret o1 SaneRSR B i LR g PSR e bl G st R S AR Daeeme o ang

Vlﬁl| vodyni ahe domﬁsmrmofenﬂaoﬂﬁmnra@ thg (Iay(mlAmnHmB) CI[ISJ@E(HE)) Sr @e) ﬂ@he}&hf EI orr:c

r neunat ol a ritis_or are net hods or
treating gorﬁlé"ﬁaé‘%llﬂﬁ{!i’ﬁ'é I’Eil?og gﬂﬂaﬁ‘a ‘i‘t{“igﬁﬁlngtb%‘le’i“s‘ioﬁ’ﬁ aa‘iffl%(‘?'ng 'stering to a
patient i mpageed o@atmg@b ﬁlag) i baakiags indludhg © aﬂry@)mpmanpfangé fribink (or a
Btkhom)log) of Formula (I gll) (111A, (111B), (111C, (111D, or
10 (1V) of Q}ttﬁéortan%M Q%%Fr fcwera@ dBREBLFRR f@é@mﬁ@ﬁ%ﬂﬁaﬁ%ch a

het er oi MMy, QRLbLHOR cRipidhtgease includes, but is not limted to graft
versus host di sease, transBI antation, transf usi on, anaphylaxis, allergies

(e.g., all¥283es A epplamey popieaed. forgxample.dyuisingttorldk biepdeliche poi sons,
ani el haigg, ARbRBE (g aHRund Pl JFFbERula (&90&3 cmb) E@BWHC)t YRe),!
hypersensitivity, allergic conjunctivitis, nitis, and atopic
der matlist i or (11/5{1@92@_@]%0% ioide obmrosilerdnsane @m@dmnmad@ f@f@‘rulattlnoeaa(tnpmg a

6 tical
L e S e S L S S
(rA, (11 )emb@dhtnlevﬂt},,tht( fOthE)lt,lOI@ latel fB)ced (nl dtdndyrd gokatif tap)sulgs' orgbhegelatin

pyrazol op din unds desc ein uch. a cance , B-cell
7o 1 T er atPyaeqh ] G APRA SR HEBRC LS8 M MR isE Tt e B

cell | ynpiptwed mfacsbhnldmd:@Sulb wiphdnée cgBule Irnagl’me ewhljnmhadrpta @ theyaputara,

o heR naTR AR Ebel nEite S S ey aRfRubIBR Sk et SPbRmsis var gi nal

zone | ynphlﬁ:rﬂieram:lu&S&@eﬁ:ﬁpht inoerhgitiple (O, aﬁummyéepmou@xdprsﬁismiaion{mr gi nal zone

B cell 0 nodal in one B cel | nphong, ntle cell |ynphoma,
med st | MACOORGHE R PPt Rt FTg MO re e A A8 bR AP ar go. B ol

| ynphoma, [gu284Br Yn 2&idRb Elhﬂlsd)di?rﬁeﬂté/m&&lesl@ﬂﬂiélcb sunaphexpdirerkanig, and

| ynphomat oi d @ranulonat05|s { In some engodlnents are _met hods for

treating HESt Ay} B HHG s IH&MHW&.%@ 875 H@re exeinients &p driendedd a

phar negeutyh§ admireingtd @iks uctpila thinbd Rivia 1kdnBskufRienttoBlidsidtonol og) of
Formula (1), (1A, (1), (IIIA) (IIIf3) [11C, (111D), or (1V) or other
pyr azol opy raeRuiieal compsilinagha ewtsantidly dintegrates Wit dsythas plouf 31 udes but i s
not |im t%ﬂn@t@st fés@ﬂh%@o%ﬁ%%ﬁ%f%@l@s‘é kBRAbAN 4D URARAC Il MBa BB bt &%llnt?tes [00221]
In some enbodi ments, are net for treating osteoporosis or bone

r esor pt i orteselthen plojait 80 BOMRS] 1§$Sﬁ@anae@mtr§|5§memtmgr lets thanpboiteminpten efier a

phar maceu i honol og) of
For mul a (To o Q%T%y&gtﬂnf ghel% ?/FJI?&?HX }16 f%@dt?ﬁ Inrt%{he%%\%ﬁo stlﬁal%ﬁ V) or ot her
pyr azoioo p)[ﬂﬂzﬁﬁldl e al@mlnﬁp@umtsd@e@dm@edamdedmmlcmnwpmé@od pringlatighisslor der s

i ncl ude buyt mLeud mmnén%gg_tgeo COInagﬂ)lsea oa}eopor05|s and

t he bone c%anges secondar 0 cancerp elona and
netastase&ﬁhbaﬂm@mamsmnmandeEmﬁﬁﬂﬂﬁaﬁﬂ*mhmx$mhﬂmmmhm0tmBmng1&{e net hods
for treating inflamuatory di seases conprising admnistering to a patient in
need a pharmaceutical formulation of any inhibitor of Btk (or a Btk

honol og) of Formula (1), (1A, (1), 31A, (111B), (111, (111D, or
(1'V) or other pyrazol opyrim di ne conpounds descri bed herein. Inflammuatory
di seases include but are not limted to asthma, inflamuatory bowel disease,
appendicitis, blepharitis, 10bronchiolitis, bronchitis, bursitis,
cervicitis, cholangitis, cholecystitis, colitis, conjunctivitis, cystitis,
dacryoadenitis, dermatitis, dermatonyositis, encephalitis, endocarditis,
endonetrltls enterltls enterocolltls eplcondylltls epldldynltls

s 0= o L . o, o M. o o, e e

erlalo are LPresel‘lt mn



Sjogren's syndrone, nultiple sclerosis, Guillain-Barre syndronme, acute

di ssem nat ed encephal onyelitis, Addison's disease, opsoclonus-nyocl onus
syndr omre, warkyllastsng spondylitisis, antiphospholipid anPtchasgoispsdrone,

apl astic anem a, autoi mmune hepatitis, coeliac disease, Goodpasture's
syndrone, idiopathic thronbocytopenic 30purpura, optic neuritis,
scleroderma, primary biliary cirrhosis, Reiter's syndrone, Takayasu's
arteritis, tenporal arteritis, warm autoi nmune henol ytic anem a, \Wegener's
gr anul OB, QS Sy BSODh ARI1Rarord] ARESIRNYANE! SRbkSanBHICG oS HiisqAEe, chronic
fatigue, dysautonom a, endonetriosis, Tnterstitial cysti t| S, neuronyotoni a,
scl er oder warricamatexals whymbladers Kesperdigagante divretreticormsens, filingegents, whi ch
1t ude. . BitncR® DA LadLR. AEALRLY RETHELIOR! o GRARE. LT ansblant ati on,
t ransfusi on, anaphylaxi's, ergles efgies to plant pollens,

| at ex, dr lﬁ@jﬁ86]f oM%Ee;rlalmeﬁut fOpmesmn@;ancamuMbn H%lcnbeddmemalmcldémmeuel;laldust
mtes, Sor coc cal r e

conj uncti Vit ég[lb ecron?l%uﬁ%otrﬁ‘{"t?y Oleor Qﬁ e(ﬁé Ig)é{;IhXP (ﬁ és) {Iﬁbﬁf( HDr?ma

di seases, (IM)manch suﬁlcumhdy isolate the eommmm Dﬁ\antyaﬁFbmdeh(itm (Hr);f(HmmﬁHBDy bowel

di sease, ritis nchlo i ti bronc ursitis,
Corvorti STRGOTGH Shiv) PeSRIRG bl Db PR ERGBer b e el ik

cy;tl ti 3 cd@pmmaadmybf Bornthed (MRLTAY,i (8), (HBRO)NaELBRYDED) (IED), @ﬂ(l&’pbﬁhhdsbs
endocarditj s, enteritis er oc e |t|s

O av e teiRaberTeasof B gttt S Siorons (OgIAb PoRIER Y. henati t s,
h|drad@nlqnﬁgs@ppybagwya;wb@rynglt|s mastitis, nmeningitis, nyelltis
nyocardltl n%03|t|s nephritis, oophorjtis, orchltls osteltls otitis,

pancr eat i f? argemply, m@@ﬁé@ﬁ?@é’«f@flﬂ%@ﬂabéﬁfﬂbﬁer @qlasvmaoth%lf%gq qfithe

pleuritis :forﬂﬁha@i@hst 1h§lud19@€éiﬂ§8ﬁh@l§ EescrbR@HARR! Belul®, B6ddrd At linfc@8, at i ti S,
pyel onephritis, rhinitis, salpingitis, sinusitis, stomatitis, synovitis,

t endoni t i diydosyrsom reljulose giperp {HRC) syelypsrfluped® oy NasHPEC) ow-ahditwed vitis.  a
cancer, epfdqmoxBiGRi Lelﬁ[cﬁé btfl@rﬁ ?ﬂ W@%quygﬁéﬂﬁ%ﬁyl ni’&ﬂy‘f'gbll'ufb% é‘tﬂ@fs (ircqr e not

Ilmtedto di ffuse l'ical ar |'ynphona, chronic

| ynphoéyt |such2®|89mmﬁ1®nh Elwrmmoet@] Mﬁ@i@@y&& dethogRl@n, é)pagﬁycﬁé‘f, IPrigragloy nphocyt i ¢
| eukem a, I a, splenic
mar gt nal B e H e R b R e et

mar gi nal b@mxﬂrwmethymhMacemmarmAgoaméHIF iSnIéFBCcéJIFFMS)/mdhorra mant | e
cell lynp n. ¢ arge B.ce cul ar

| arge B C@%ﬁpse@%’t ?ceihg ses a>r/1d n¥1 tldrsel gln elof sue JEX()r[p Egﬁgcd{l(t@ qua FHh%>

| ynphoma/ |E€L) EQMeaseC@aBdlyhylydmmﬂmlt(BNek) gmcamsl Dcpmzh'WMB hydtdxyﬁhjdo@hmsd:sl c

di sorders imte n angi na
pect ori's  EIeR miy triet st B AT RERSs puGuby D st Bns el R el f or O
angl OE| aschhCHs A@Qﬁl?ﬂ%gﬂb@@ﬁfoyyvbwmglsshol Zﬁdlﬁk}&,thy}ldnalg@bblafo)polﬁmﬁﬁml Ras 4 d

peri phera ter occl u i sgrders, . pu ary ephol i an eep
Venous. t hkSRSEER®, moagelspiesd I S RN

di seases ghaimatiesd ZLéh, bM'(\;fWWrﬁé‘rﬁ hﬁtﬁnﬁ&ﬁrés cﬁ‘@bﬂyﬁc polyrbaﬁmmsmﬂ&bl on

di sorders, which include but are Li s di sease of bone,

ost eopor o$thsrs suelpsidragif & gﬁﬁé%lt@ &80 ééfr%“dtr"’cg“@gFrﬁ:@D Eudipit®E1®ecur in
nyel org and PRE-AHRASHD, EldRipitdr St EGRAGE RD | R0 234hSyipi T Buddiiggnost i ¢

tests, and Brog nostic tests for each of the above- 5mentioned conditions

includ, eld2? pgitRoPt 2SS, Brilngiih NES 0B and Fudrag iR WeHildcpllilesy acetata 6t h ed.
2004, The Mﬁga@’\é'eglﬂnls sm%&ﬁl%s ok‘ﬁ‘PM@ﬁiﬁ s‘?éarl@led gg@e)xtrm Jngln’ﬂ%f@'l 3( 24)1
and the "Revi sed European American Lynphoma” (REAL) classification system
(see, e.g.ofthespemaieidd.t e mai nt ai ned by the Natl onal Cancer Institute).
[00225] A fis a nge of

t her apeut |[ca?F§ fggt%lf&lé%}?e\k}lggglgge@ S%CM%EE&{}ISE g&y?ﬁ)‘gﬁ@cﬁlfé&s PE |bi tor
conpoutds 3PP RG €k PE@ 680 \PEST 145ﬂePE®Bl=fgbarrdg°m 8 stewic a&idspmpﬂome exarrpl e,
dOSI ng Of HCO Qfelc amd Olall'lcre]: r?are?nrc oradf n 1aleIOte(1’)lla S 101’1 maﬁeeaa?%ncan be
assessed i¥na sdel ™S APt TS fﬁ”ﬁ d arthritis
is i nduce@thenerﬁaddhlhmtm}membrpemdpsuﬂutmg atatenigl wofui foﬁ:délhﬁggtheafﬂéasé)oﬂhes and

| i popol ysacchari de. See Nandakumar et al. (2003), Am J. Pat hol
163:1827-1837. In anot her 15exanple, dosing of inhibitors for the treatnent
of B-cell proliferative disorders canibe



examned in, e.g., a human-to-nouse xenograft nodel in which human B-cel

| ymphona cells (e.g. Ranos cells) are inplanted into i nmunodefficient mce
(e.g., "mmoetiwise®)¥ as described in, e.g., Pagel et al.PC20683)10/0€37n Cancer
Res 11(13):4857-4866. Animal nodels for treatnment of thronboenbolic

di sorders are al so known. 20[00226] In one enbodi ment, the therapeutic
efficacy of the conpound for one of the foregoing diseases is optim zed
during a course of treatnent. For exanple, a subject being treated

opti onal | Bf)hé{ﬁﬂé’éuﬂ‘é’aﬁ%oﬁ AAORTHIrf 1€ VRIPUR IOt Bl FBFREL I R £ i Reydi kel of

di sease synptons or ? hol ogies to inhibition of in vivo activity

achi eved l@ylbadimemts,gh@miqt@n@apgmle/@m mderenl ofKlaeel B ktili ethetsimtbodimeats| theil ar assays
are used N ity of Btk 25in the presence or absence
of an Btk%@%ﬁgﬁﬁ#ﬁbﬂg bgwé%aﬁ%@@%&%lnce activated Btk is phosphoryl ated at
tyrosine IGBSHYZZﬁwmamdpmyn@bmn$055m0(MﬁﬁﬁfbﬂpﬁmﬁmNEXB@Ec@HA¢(Hﬂﬂ

i nmuno yt 1 S nin 3 or Y551-nositive. cell used to
detoct “or (ar By RR Plaf Be RrgfTE Y mingte KRR BREK OV RLER w R B by
FACS anal yisti Sucbknew@amathddsviscludis t.ai, ey d@lnigproceSee spignigg distNsdvdnani et al .
(1999), Pro 96:2221-2226. 30Thus, the anount of the
Btk inhi blpf"SFSSF%h?tﬁ?"ﬁo‘?m%e&%%%s@%’tg “i‘eihoé&ﬁtf%&%dj’reio"l‘lﬁ‘tcg"%gkcubj ect is
Optlona||mqmmﬁbﬁ&&@@ﬁgkldﬁﬁﬂ@ﬁ&&ﬁu@ﬁlﬁ@@ﬁ@dn&@w&ﬁmﬁ@0@Bkﬁhﬁbﬂaﬂxhﬁye| of
Btk inhibition timal for treating.the su ect' s di sease h

Conbi nat i &f° @FrSSQ‘f RS E RIS O S PYrC RIS KSRk OF SRt H}gtSBIrVe‘&tc?ﬁg%félPP PR descri bed

her ei npcand@tisdroRestise¢trdl Rh&RiodlitethhigOR, Mt Fortllbedoaddidtioknomwentt her apeuti ¢
reagents that are sel ected for their t herapeutic val ue for the condition to

be treat e&Vanor?t@%»rp@}ygrer-ptﬂb@ewﬁ%@%ﬂmh@hént%féag@# PHlwgczat i lighyd media, g

enbodi ment gy YhehEriHas i AGli@BRkingt RN RRYvdDn GIR{RY 86dia BSNEiIsdBeRts do not
have to be adninistered in thé sane pharnmaceutical conposition, and are
opt i onal | yurthrsearss ethefmethdds svadiis refley serenaction gxtesoRiseRaronizdPaCt er i sti cs,

have to b%ogcglr{;amnsgteﬁa@lgpmclgwaﬁlgé RRY G QUL &34, The initial admnistration is
made, for exanple, according to established protocols, and then, based upon

the obSer [&298F f dupues emh@énmsélgea)artm@@@npoa}adﬁ afiasy pEidronlaghd(A). (Bs of
| oadmi ni s i

appropri aideﬁ%)oagg @D@HB gg@%ﬁﬁ%é@t S%[art p?)llO% %féecg%\ounééddlescrl bed
herein in oo@nﬁihﬂdtqvoltbrms tlh salhmtdﬂwr emh@hlapﬁustom cagesttof tlB;pamiesafe exanpl e
only, if o f.the sid ffect experien . patient u cel ving
one”of ¢ he BRIk A BB B T b R o P E i BEM L FER 11 "7
appr opr i atdesctibedsid Rcniigit@n’s Paiarrﬂz&amtcal-msw(hlyédmoh R060Nbi nati on with the

initi euti c the ther.apeutic

or 1 sceiyenE8RE h S Mool B8 s e AR S po s cRuh B ARE

aﬁm ni st ra?btrglna (12 (B0, %Ijj (mI\mmH?(r?g, @LIC), blYID)t(ﬁrQI\f) atd‘[ﬁaﬁdjzﬁd/(&ﬁited‘)aﬁthmnﬁl mal .
t her apeutl C enefit ut CcoO i natjon WI ot her t er agent e
e aPr Y REmag s, I HureD. § Satsro s erah R g b R rgigas o
exanpl e OTSIuMablé MestlopBr kit bexdaed fremapsht DY 1% thabd@BY%ibs w?eﬁghm (w/eﬁsmle by

adm ni stering one of the conpounds described herein with

t her apeut .Ceat%éﬂ@p?wncwa%ﬂ%rs.l%lrdﬁd@g ate ok RMEekG fil%th}ll@@rwm C{TRSt al so has
t her apgut icGeReBfekiylenk gly@&%gl‘}@&@; ac'é@%@é'dcglﬁ\%ﬁdé@f trib&¥&in % lendisBREIdEr or

condition being treate e overall benefit experienc by the patient is
in some empdinent glyeslirethylsiie id\]i’éthﬁebﬁ%é? pogyictagis %{%Qﬂt jtedrgigefids or in

ot her enbogismts, the patient experiences a synergistic benefit. 25[00229]
The parti cuI ar choi ce of conpounds used will depend upon the diagnosis of

t he att end?2§2bhys pdirmampodimepntshepewden thghnd e tf forméatean dithiagampdundied pat i ent

and the a i [

adm ni st e?g%gﬁdnfg&frar@n@g@%mﬁ) O(h%nﬂlﬂczggggl’ y,@gg(gegcrlrﬁeglh%ﬁl’s@%})t aneously
or wi t¥i n fermlatalte lncwapnemmcppphfumw)mcni exmpjerendiddlavyss. Sispempdivag upon the
nat ure of th r opdi ti the condition 300f the
patient, ana’ reepgr(?? liexaﬁlgfedg g i gunglapouﬂsae Péin B NAL i on of the
order of adm)mntstorhtmeibulkébﬂmidtchlepassurdneAdd)ﬁonaéqsmlbadﬁmmnssalmmddaha ai stration of
each therapeutic agent during a treatnent protocol, is based on an

eval uation of the disease being treated and the condition of the patient.

[ 00230] Therapeutical ly-effective dosages can vary when the drugs are used
in treatnment conbinations. Methods for experinentally determning

t herapeutically-effective dosages of



5drugs and ot her agents for use in conbination treatnent reginmens are
described in the literature. For exanple, the use of netronom c dosing,
i.e., provodong4awne frequent, |ower doses in order to RCHIUS2@E/0523%7 c si de
effects, has been described extensively in the literature Conbi nation
treatment further includes periodic treatnents that start and stop at
various times to assist with the clinical managenent of the patient.

10[ 00231] For conbination therapies described herein, dosages of the

co- admi ni $L&k Ogcggarmmﬁaw&uh Qlenf AUESRINIEN lgieﬂfo@my%b&wldwgt&m of
co-drug enpl oye on the s e0|% ug enpl oyed, on t'he di sease or

condi tion db@gﬁgaoﬂ<ﬁ@eg erdmdhtﬁb%ep@ﬂkﬁgingumtsaddl ti on, when co-admi ni stered

wi th one re [ ofe herein
may be ad;ﬁS nis erlg elt réﬁbgglﬁﬁ%aég%g%gﬁ%m@”dtﬁg%ﬁe %D&%B&geldgg%/ Qgg Sve
agent (s), W)'th tﬂfslsreszpuequhahteyEffetrﬁfesadmadis@aw@dn sﬁqm@chlspeaﬂelrg@dictirtee imwatendi ng
physi ci.an eci.de..on riate sequence of adm nistering protein
in conbi na?r fhash agmf%sqrahon g'tf 'S Cl%c%a llsare %ram@e argcg%tse(%%W '[S Bﬁtélﬁl]mgl n any case,
the nul ti mieeheﬁrfaéampeutaldw ageunt, &s(ladlye:ombosmhloﬁirodlm bicabomau tidicadcidFor mul a (1),

E);/'rb\;zol( LL%?W%&I ‘%t?% afgll g\}r?ﬁ%)ﬁﬂtgé §8‘F‘Ig‘%§5§1%?%1Q?Sé‘ilt??%&‘\%g’rarr%%#ﬁéor‘éi“ﬁr M e

opti onal | viciddadrnhSbae edctito libdiyte ofrde dlomdegﬁnthsnenylbatuelﬁgwﬁelnxescehée "

si mul tanequsly, t e apeutlc nts are option row ded in
o St o: HiRmbRee FBceaRafHE pai b faEng By oot R

ei t herioas ofa Sitt@le®f Ridilm Bicar®sndidvdhdse@amb®oRitd, lefdic addNenddfr térfagic a&ler apeut ic
agents may be ’glven in . multiple doses, or bot h may be aﬁven as nultiple

doses. | f Af¥racilitain qombastian th@‘rféswhﬁﬂﬁ% libaRan e digi FR51uecdiBses may
vary frompigg @fth@@&n@ﬁdftf%n‘@??dﬂ%rﬁ BicABShtd MaRitFOMd MRLBHScidb Rs BAGIal fen, the
conbi nati on net hods, rrgomtlons and fornulations are not to be limted to
the use oﬁngﬁq?ﬂlgnthfe algeh dor phagnagewicauspid iepilidn e pErof goeit O < bighfhat i ons
are al so gapsog ONLGhel BddaRhents! the ForHRBEHR ROGibkP A reh NEHiEPFR[G: L €91 MEN to
treat, prevent, or aneliorate fhe condition(s) for which relief is sought,
can belSno@pmbexhdiof Fersuidr darrresalididisparsigas. iMathods pf poduraieoeh sofidese factors

i ncl ude t t e age,
wei ght, srea%pgjél?)fe?{gg cﬁnl é]IYE{QJ 83‘% |dt%;]%1rtl§%fn0§weift&f fog Lel UaSSP%Q dosage
regi men adtosad.34p, 78@;’433@}/5% T 476,924 3, 700.4561 §,720ap%t m@rléﬁol?lé dapl deviate from
t he dosag h. her. 0023 The C cal agent s
whi ch nakgo{ifggql%ﬂgo |0rt;évt%| l(i)ln erﬁ?aaﬁly lléfogpcolrgsde fepenc rfaSth%th a conbi ned
dosage f ormbodimiemnts quoﬁ)rmtletlcdxsslmﬂbédi’remm amtselrtbkewnfomsr sslsmmmm ially

| t d st rat t ts t
Rt A D e R LA
t her apeut itie meapOtendtshe liv@hadrionths darcadd e rasuttdgicompositédnl it thgn E@iedtoo- St ep

i i ot AR 0P R BRI EnOHR g s R Gy ASEPART on of the

separat e @6chpiGcagrNh &blemeetﬁddgef@eau&{g dJuett veigRolutiéhs M RHotvin b Bhe art
adm ni stration steps nmay range from few m nutes to several hours,

dependi ng 2BHBR! “fi?ré’“barrﬁﬁ%trltni“@ t%fforéé%plﬁh%ﬁr%% W S Agent s e mdys’

pot ency, QRYRBI S ichdh ofHiHRAMALPcaldcdliyt iMcorpIr@sd By Raddcki fe and kinetic profile
of the pharmaceutical agent. G rcadian variation of the target nolecule

concent rat[9Q¥ﬁ5]na>Thalpb%5mél%qu§Wrﬁ‘H@ arelelotise forams ingdsieng faradations desodzds] | n
addi tion, ythe %ﬁﬁ%'ﬂ@% aqgﬁﬁédnla%@aﬁ}%@oﬂmﬁﬁ a9 éﬁ&)e(IBP(ItHIQS'((‘iﬂBﬁ yged in

15conbi nation Wi th procedures that “provi de ad or 'synergistic
benefit t ¢llihHeord&Y)eenbe le@lew@yn@ﬁteem‘rlée a)mnyollqﬁaﬂemﬁth&rcemem@i ed to
find ther %Bﬁﬁ'&lé E:A aagﬂtpcﬁle@ Fe%gl e%/ Ile?e(fst tIO(Ehé]l%EQJG Jf ]ﬂle ggun%tfg glt?

herein, wherein 8 harnmaceuti ca nposition of a oun dISC osed herein
and / 60 cohpi @Ei(iﬂém (H\liBt)I(Hd)@héﬂDt) rmr(ﬁbefm @:éosageefoumnbwlmeldltw th genetic

testi ng t ?ncdetoeate acc @h ohae I’estrer:’I roh{e]:%lv\e/rl agll'cle‘% ende erl(o:(fl 5{ t%n% C%ntrol tant gene
that is knowt to %rre? Ated rtain dir'seases of ~con i ons.

[ 00236] Imd&mapménbmdmnbn%sammme mmmpmdnﬂsmdeedmmﬁédﬂaweeuhmﬂe&kmnnbination
t herapies are adm ni stered before, during or after the occurrence of a

di sease or condition, and the timng of adm nistering the conposition
cont ai ning a conpound can vary. Thus, ifeor exanpl e, the conmpounds can be
used as a prophylactic and can be adm ni stered 25conti nuously to subjects
with a propensity to devel op conditions or diseases in order to prevent the
occurrence of the disease or condition. The conpounds and conpositions can
be admi nistered to a subject during or as soon as possible after the onset
of the synptons. The admi nistration of the conpounds can be initiated
mnthln t he flrst 48 hours of t he onset of the synptons within the first 6

e 4 b1 T Y b1 e Y M ~rN Y .



t hereof A conpound shoul d be adm nistered as soon as is practicable after
the onset of a disease or condition is detected or suspected, and for a

| engt h ofwoi2na/memessary for the treatnent of the di seagel/usaeio/oss;7 f or
exanple, fromabout 1 nonth to about 3 nonths. The | ength of treatnent can
vary for each subject, and the length can be determ ned using the 5 known
criteria. For exanple, the conpound or a fornulation containing the
conpound can be admi nistered for at | east 2 weeks, between about 1 nonth to
about 5 yeggy delaytl réléa%rbl%hfé's‘tln 11:01{{91@11‘[9 11{186@9@ l1’$Iea§e y&ﬁﬁo%rtlons controﬁ&?”pl ary

Ther apeutic Agents f Use in nbi nation with an I'nhibitor Conpound

10[ 00237] r¢lepse wmp@mb@wiﬂ}mfrﬁeéwew@meagehtéo gyW)ieat pvdrgn gmn@d pergpdrafeimeor at
risk of s B [ i ﬁqﬂﬁ dlsease, or
an aIIerggkfségg Iﬁ&ﬁﬁ%ﬁmgﬁﬁggg?gg%ggﬁ%g%ﬁ%(ﬁggﬁge i In mﬁt bne or nore of
t he foIIowﬁhQWBhﬁbhpéuxnC%aQEﬂﬂamEmpﬂmv0t0mbamhmm@hympwﬂunhm@pnmeséants

(e.g stagrol i mis cl.ospori.n, .ra aHICI thotrex % c .ophospham de,
azat hi opr| Floharmawio SpPur env‘él}1 errn}lllcr:no HERD| e?ffec of “FIN7Y ‘)%COI_JL%B 1 I%?ogf)artl coi ds

(e.qg., predamsdmmgeﬁnmﬁBsdnbngneaakbpfmmﬁmﬁnsohdmﬁnnmnyhmhpmﬁdnﬂhmlone

dexanet hasone, bet triancin drocorti sone
Cenrnte D% aart RS BTERE b B S Bder B R SR s

anti - : nf | 300296/01 Yin Shmkgﬁn‘t(oﬁuganxs ﬂﬁlsbl@c}o@ﬁ@&‘orn?@éhc&ibk@ﬁ@hﬁ cﬁclbeds

2-ary pro ion aci ds,, N-ary nilic aci oX1 cans

sul phonani ‘Primdl‘beaé‘)d aS@JB‘)?mzC é&e@?/%‘;qreﬁﬁﬁ%ﬁr% 8P$§1g? gorﬁ‘s 1.6y 4t %Pe%r OBagecf‘é%coxu b,

or 20ref ecex biyrmadcafitall 6 Rion GOUdcritel gleCatsieh utgREarnt dhtcpidebaing to aur of i n,

sul f asal azi ne, hydroxychlorqu|n|ne m nocycl i ne, TNF-a_ bi nding proteins

(e.g., inffipst irclease indhé el iafsptine f tl]&c%é$tf%li]??é.15§1 tragihZheerdesic Cogﬁ%ﬁ%ﬁgﬁ‘a
interfero BorkBmay BYE £EJn§rQBedvor nidM@ror 8xtkidBd #iblehmbRI(EYAtdIaR fahaﬁt%d)

anti hi stam nes,” antil eukotrienes, beta-agonists, theophyllin

ant i chol i KeRtgnte genulss e derepalets Reedswormasisles ahihp petye m@h@t p@%orlqﬂwr bitors,
Syk i nhi b'cBﬂﬁc?smﬁ’Eme&@nQ' LRER lre tl?eﬁ{sQlegss&Lteh 'ar ﬁ(r‘rnctoatg(ﬁ h‘ﬁE eﬁgli?coéya{éﬁ %}ﬁ wher e
the subject s suffering fromor at risk of fering froma B-cel

pr ol i fliér atdpsage dirmanayealso(be agapsufs (aentel Qfelmoatwlb@@tm)mg pdhlets shagjlseatt ed | S
treated w [ [ or nore
ot hor - ant 2ranits F e b0kl EEURAMRINh. b AorE BTRLIA (Bl
ant|-cancémna@enﬂ§eaﬂmﬁpdaﬂpmﬂmmﬁi@1mg®mw®nKﬁﬁ&ﬁﬂh@@ﬂbﬁyanﬂm¢¢ancer agent s
i ncl ude, t..are not |1i d.to f t he Q ossyphol ,
genasense ,réieasf’ Canhbee ATo) =i Slt&%l R u% ity aPmdltc tra]éllc‘)ﬁs oG %ém | %éhe ml%sun&y%%sl)'RA) :
bryostatimynémmmhomﬁmmmshsmeHMQebmmha&e@hdndphh&ekmiMﬂunbdgakﬂgand

(TRA X t|no c, aci.d b|C|n

U mor 2§ eBRE i Yl atolinn he DT Rl BB REHS ol Aory el .
g? N-AIIyEaﬁmgoﬂmﬁmmemp@hﬁxygaﬁﬁaaﬁnmdnmaﬁﬁazﬁﬁ@&eemhaaﬂmngdd@hm]LY294POZ
ortezom trast uzunmah, BAY, ]11-708 12 84352 axol Tm al so
referred C5SY¥e ing %%%S‘tr%&téf““al di‘szlSc"Pi P%sb (E?“(% %ﬁ‘d\/d; V@é‘hk}%ﬁ W dg whi ch
acts by enha@msivedt RRepdsicakiak hini MGHnio folydhdtRuhiBitih@k BtheEéhdeﬁ@dluBﬂl@J ogs of 5

Taxol Tm such as TaxotereTm . Conmpounds that have the basic taxane skel eton

as a conmbPids sandeyrel o @ epipic cogtineindhsnetBeds ind ROARPS OIS RCAECER 1ity to

arr estyscelid gehicde HOR k2o MNBRESR sl edtiBaltia@D I JoARENPoGinRhld R R%yrand may be
useful for treating cancer in conbination with the conpounds descri bed

herein. [ do2gbyd Imugie peanieigepibesylispolymers berecs embadimests.fthe palwaerp pnd
combi nat i Qpmudibie lﬁ&t@éskthélerf“JHdeﬁlQ bf ﬁ&%ﬁ)‘ﬂ%eé 'ﬂ{elddg Ebu't 5&18'119! 1Rt t9f D

m t ogen-activated protein kinase signaling, e.g. 6, PD98059

184352, PﬁU@?&QO§hdkRR¥meH€&@HﬂB$B@Qﬁﬁﬁnﬂﬂpgmwldgwn@#ﬁmnngﬁmwus

wor t manni bitors; and anti bodies
(e.0., rlgﬁﬁgn BY%%@%%gfhﬁ%%?hQ?Lg?Ngﬂg HJr}h]léther anti-cancer agents
are el 03[@1199]n domjicratyiners. The pdrfonmanve Bf kcrylrvablrmemx(pumaplyuhdu ncl ude

Adri anycin t.i i i.nhl astine acivicin
acIarub|C|(r)1]’ulg)%1 %1W¥cmﬂﬂg&8 or ggfyé%?%ﬁ$%eemkﬁ&“”ﬁé@wﬁﬂﬁm?desleuk|n

al tr et am eamplabofivyzabig acmymtp@bmmﬁclamhahmylamcm(;gbmlymbﬂs iand glemodmmacr i ne;
anastrozol e; anthranycin; asparagi nase; asperlin; azacitidine; azetepa;
azotonycin; batinmastat; benzodepa; bical utam de; bisantrene hydrochl ori de;
bi snafi de di mesyl ate; 20bi zel esin; bl eomycin sul fate; brequi nar sodi um
bropi ri m ne; busul fan; cactinonycin; cal usterone; caracemn de; carbetimer;
carbopl atin; carnustine; carubicin hydrochloride; carzel esin; cedefingol;
chl oranbucil; cirolenycin; cladribine; crisnatol nesyl ate;

cycl ophospham de; cytarabi ne; dacarbazi ne; daunorubicin hydrochl ori de;
deci t abi ne; dexormapl ati n; dezaguani ne; dezaguani ne nesyl ate; di azi quone;
doxorub|0|n doxorub|0|n 25hydroch|or|de droIOX|fene droIOX|fene citrate;

e o o o o o, o N e




hydr oxyur ea; idarubicin hydrochloride; ifosfam de; iinofosine; interleukin

Il (including reconbinant interleukin Il, or rilL2), interferon alfa-2a;

i nterferomoabfiade®y i nterferon alfa-nl; interferon alfa&cmaS2emwsasfier on
beta-1 a; interferon gamma-|b; iproplatin; irinotecan hydrochl ori de;

| anreoti de acetate; |etrozole; |leuprolide acetate; |iarozole hydrochloride;

| ometrexol sodium |onustine; |osoxantrone hydrochl ori de; masoprocol;

mayt ansi ne; mechl or et ham ne hydrochl ori de; megestrol acetate; nelengestro
acetat e; 'ﬁ?eltlﬁbl%lld?@co éf}ﬁﬁﬁg@ﬁé Eudr rs%ﬂ&tE)ﬂuS'I@@’RSr%Hﬁ@ (lﬁfﬁﬁatﬁl»anﬂﬁta&m rexate
sodi um netoprine; fretur ed epa, mtindomdé;, mtocarcin; mtocronin;

m togil|im@yal leand!ehitized i @r@ﬁﬂy@Eqivenmag@@p%dwpwﬁl@rtwampowﬂqr@)@m rone

hydr ochl of, egel

oxi s an; s KRR, i Bkl RGO IAREL Ko RO T o CEARRAL

per f osf amad@are s pigimengnior p@lpms takdeting. Tihie Eostagit scoreE [dysdolocihl thy stategch.
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natural products useful in conmbination with a Btk inhibitor conpound
include but are not Iimted to vinca al kaloids (e.g., vinblastin,
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Del ivery Systens, Seventh Ed. (Lippincott WIllians & WI kins 1999). [00249]
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10net hods of treatnment or use provided herein, therapeutically effective
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agents as conponents of m xtures. 15[00250] The pharnaceutical formnul ations
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are incl ud e it ﬁéeﬁlﬁﬂgé @Q%l §0?@?9%Q ﬁmf‘e)é C%%% ]gh]éeﬂ{r{‘tageed%er ein. By way
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Formula (1), has & shluctyre of F [.A For. - wherein:
1oL 1s a BORIR e ® FONREEHE Pl RS nithpgrighdt e A,

G - Coal kylabyiec acid o@a(ﬁ@cﬁylginqiedckysluehneg Sodlumﬁalglﬁate;ra)dlayGMCIhBt\éi’egmn®|H\WheI‘ ein
aryl or heteroar 0 substituted w one. Rl Y and Z
ar Y eoln TR Ty TR EEPe e ST bid e Bers KA BBRON O .

15C ocycl eagdcyhth; SCltthietiegioalldey: bentCRiteCd Aethal gahge ayhrfactant; a resin such as

C4- Ci ohet eroc(}/cl oal keny] and - O .ohet er ocycl oal k%}é V\fgS [fEI n G - Ceal kyl
C2- Cbal keAyrUoNCECHNgE 1 0GRy PUIP: P A g YT Ry P AU BI NS REtHF bl kenyl |

C4- G ohet epaByeddakd@nyhd @ndkL2- G ohet er ocycl oal kyI are optionally
substi t ut ed vvlth at |east one Ri: or Y and Z together with the carbon atom

to which B0k dn serpephod megisyibg degersing a@ﬂ&@ygq ior(g}qe aqueous

C2- G ohet @ﬁ%@ﬂs@dn@@hd@ﬁkper%%Qh@écﬂ{e’%’&ﬂ grle Qabke Mthe ardhid incl@e, AR LLRIQAE
wherein C3 cl oal kyl, C2-Ci oheterocycl OalE@é 9JD’C4 G ohet erog/ycl oaI kenyl
p

aryl, or thedeplyte ml}’m%lfﬁe?l%‘ﬁpb’%éﬁ"(%?n®&8§(f pe viRylgyrrelilgse (Fdife X:
wher ei n W@Qﬂm%rc?aﬂl? kgoxkﬁgse[tl%Bné@)t Qldttﬂ@ca?l?or @Qte%@é@cﬁs‘ﬁe F%Eetﬁs@%l‘h A e

attached forma nitrogen atom contai ni ng het er ocyc
C4- G ohet doroaymplodiydenypropylemiutise mgefdrozsmmmcdiulweth@z(@g oHBfJeIrIB@ycl oal kyl

atoms of e (B bay o ouehd Pk ARt e UARE R E PRSP dubige carbon
opti orsél | fe 5 UBSYICIUOBCHIVICH A, HISAE K IGNG 23] HPMIC K 100N

carboxymethylcellulose sodium, methylcellulose, hydroxyethylcellulose,

hydroxypropylmethyl-cellulose phthalate, hydroxypropylmethyl-cellulose acetate stearate,
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Wis selected fromJ, C(=0)-J, C(=0)0-J, C(=0)NR2-J, C(=NR2)-J,

-C(=NR2) 1\ I R2-J, C(=N-OR3)-J, C(=9)-J, S(=0-J, S(=0)vO0-J; Xis F, d,

Br, |, -ONp20N@269640R3, -N(R2)2, -SR2, -G -C6al kyl, -C(20rTR&2010083720) R2, -
R2C(=0) R2, -NR2C(=0)N(R2) 2, -C(=0)N(R2)2, -C(=NR2)N(R2)2,

-C(=NOR2)N(R2)2, - 5 C(=S)R2, -S(=0)VvR2, -0S(=0)VvR2, -NR2C(=0)0R2,

- NR2S(=0) vR2; Jis -G -0C6al kyl, C3-C6ceycl oal kyl, -C2-C6al kene,

C2- Cohet erocycl oal kyl, aryl, or heteroaryl optionally substituted with at

| east one n&o s\(alh& éllﬂBsgmggQ51h& Mﬂuﬂllc%%ﬁhﬁfolmu ;191%400% | sel ected

fromF, I?/ (y:6hal oal kyl, C1-

Cehydr oxyéﬂ@) pOLYMmlpmmoodeyl acet@je-cmﬂﬁlv@rr@hﬁd@w @r%é&)c‘l -Oal.kyt, C2-

&628§ ﬁ?eg%%&%%@w@?@%@ﬁ&%? B%%Q&%%%gé{ﬁv\%er ecigﬁ}%p? ]ig(g{ﬁ%g%n%: ? he- two R2

gr oups of tNP:RPYR, phdambre (€.t Plogeres Eﬁ&@rﬂ%%dcﬂi%@e\yhlah erchlachched form a

20 B OGRS B eab Ry de My iy N a4 OGRS Sl SURRES,

| east one ah;nikn@rvraﬂsl Rbldmamgm%B@ WRich # aHetrdDincG6idl k}pbk cc@o}mhaéromh Kipin,

a - CGhydro

o propyl . SHUE ion TGS RE itpiene ot kYR pPhe RS,

phar naceutooqﬁirdtmnalzmﬁmiaabNJ }:)alntqthei% ehbadifentq nhetcawefsmralganﬁmembﬁehﬁbmof

20[ 00253] I n one enbodi G onpound o(f1 hﬁrrul a %Ib)I wherein Rb is

NH2. In aﬁ@f%@ﬁlomf,mswgﬁfle of tb ¢ fpllewHsasrts: G¥ eBh HuPUY PR CIsHENE N L is o

and A ilos awedhi® b0 oF swaGl ﬁol@vlﬁylpymfdome M BloxyprSpydcclgmoaad of Formul a
(IA) wherein Tis a I n_anot her enbodi nent, Y and Z toget her

with the él&?lﬁ@fpr%é)ﬁ%ﬂﬂl&sagﬁlerﬁ%e@P%r%PCatS{uaa@Hé&Pq bk vdroeravbeycl oal kyl |

C2- G ohet %e‘i’rﬁr&’&:llﬁ’l@&é%hh %Whﬁfh?%%@dl&%'eﬁﬁﬂ% g. WML K 100, Bbretiengar yl
6het erocycl oa C4- Ci 6het er ocycl oal kenyl

wher ei n Ciocycl oal
aryl, or WWKZ\?M HPM\/CeKé%M@ﬁéPhVH@W@MS@@@}éO (MhihEl®)] east one X
[00254] A@%Bkﬁ%&ﬁl&éﬂuk&%oﬁﬁﬁp%ﬁ&ﬁ:eﬁlﬁ%f hﬁﬁ&y@ﬁyﬁélﬂn&s@“ exist in

unsol vated as ‘wel |” as solvated forns wth pharnmaceutically acceptabl e

sol venifs élméﬂquomém@hyl cethldawmhthahmlhydﬁ@ﬂprmlmeﬁryécglbﬂwta@@aw geargieiof the
conmpounds rein.
£00255] AQBE %@r gafe@g célﬁl'iq%k Qna?giﬁng sidth §f&m§r9ﬂ1félﬂ&'i ﬂretﬂ%nglﬁrg)%lg?%l %Rlﬁl?ﬁ %ﬁoﬁlﬁ

phar maceut(P¥4);drd, 1L3§ Eahmcth}fidut@h phérel palginer with cibytpwthtﬂeland ﬁormakdhh}(de,rrpounds

disclosedhreln (rrrA,
(111B), (PP Oggmett | "1%%;]“”“1“ fﬁ%@ﬁ@ %“ﬁce%f“r’g e"érws}%h arg@”‘ﬂf Opo 6@% Yies of the
desi red degaipec bndmndlixqryﬂﬂnabmde)ab]rpmxaMee(e al Eetnonml%@l@ alﬂ) lownhi nder s,
suspe roll ng @gents si ntegration agents, filling agents, surfactants,

sol ubi POXaRpE 30F), o s Tl ubri cants, wetting agents, diluents, and the
li ke. See r2003(1}|g] VRatth e o suitibk f&memoﬁmdslﬁnd?dir&&hd dﬁp@ilorﬁhﬁﬁdm&y

Ni neteenth E

st on, i Shl ) ver, John
o et SR et A e i 2 ot e B SRoRD e Lt on
Pennsyl vamighodi&f&e, poiydeydi@ilenc Isblﬁuaraﬂady L@@B@ﬁ@ﬁl(e gl— the EgmercibiMpsvIBSRL | cal

Dosage For s, Mar cel Decker, 1980; and Pharmaceuti cal

Dosage ForMEeRkerueR pe @JW&%@@%F@%&H 80:%@@%%%@@ ChempBiacBt Wilians &

WIkins 1988kthy bR 99?0556(13 oA CaPRASK BBL® 5€ 1 UKD GREERbEF W (1Gfion Measur abl e
pl asma concentration” describes the blood serum or blood plasna

concent r atGagnde)} lsicegid glyesalguenestesrpte grbitag gonepleayy sgpitanaenplsiae.c agent
per ni, dltmetﬁ%{nol%m?ﬁe otl)éa@pﬁol?@;&éﬁﬁ&leﬁ@&f?&pﬁ%dn'aglgatg %lﬁkméne%éﬂmtﬁ{ ter

adm ni St rati on. used hereil'n, “nmeasurabl e plasma conceritrations are
typically mmabuﬁa@dsqdmrmglﬁm sgdlumd¢w1 sulfgp, GO@Bm]dOC@h@rtﬁlamyﬁ'@mlltE refers

to the aqheiss il Buiieh oqgt@sﬂﬁetﬂlb&eb%@kﬁ% fybRHRRARARORRET ved T el ative o

t he concentration o at a site’ act | macoki netics" refers to
t he f &0t ol @O3NA]J cﬁuddﬂ@pmem‘eitw@efoatﬁlt aquenmersusEndomsair dispersincedesdribethe

appropri athgre?nolﬂc u o%teké)ng]plg fpo ASEn sorba%e paragen%f(e g‘c}net%ylparaben and

propylparaben), benzoic acid and its salts, other esters of parahydroxybenzoic acid such as
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[ 00258] "Steady state,” as used herein, is when the anount of drug
adm ni stered is equal 20to the anobunt of drug elimnated within one dosing
i nterval woonitti4sp4i n a pl ateau or constant plasma drugPexassuds23Dbsage
Forms [ 00259] Moreover, the pharmaceutical conpositions described herein,
whi ch i nclude a conpound of Formula (1), (1A, (1), (I1TA), (111B),
(111, or (111D are, in sone 25enbodi nents, fornulated into any suitable
dosage form including but not limted to, aqueous oral dispersions,

l'i qui ds, %ﬁiyﬁ)ara%é(ﬂ YRSholSducK | 'a§ &h 1%&0%551'0?5%2?%&%@15 bﬁ’éﬁ%h@&gnﬂohﬁ’ds shéfas FOr
oral ingestion by a patient 0 be treat d, "solid oral dosage forns,

aer osol s, pbenel, roonmaé@narrepemnﬂmunhnmbqn@ﬁﬂsommeghlow Prefasyatiybsatd &ad,

ef fervescept, f QJe%Uog} Rintq! t Oé %ﬁwnﬁ&t AStickAPloShiSibit powder s,
pills, drageeé capsu es aye ease formi atlons ext ended reIease
30f or mul amiignbial gaweati | e rel ease for mul ations, nultiparticul at e

o2t s T R P RS R SRS PELSRRR e

her ei n optdeenadd herdimoiclude bat «o npdinncdde swathyb edluhse, eaamthanghrmne or nore

phar maceut i aI I abl.e additi a co i bl carrl er, binder,
Pl ing: agumpomkgiSiRias Sedairon SRR asfr st dReb g hgent
di si ntegr a?uasm@@agem,,cambmaepslyﬂgylaagenbl algubtbgatant chilokdds bedeimbigdbey ant

di | uent, 5sol izer, nois e | asti ci tabilizer,
Conot rat i S hren o ok i Al SDhine B B R G bR el 6l ant

preseryat |SM@Gte(pg[ndQH@VI§UOSIf31)deglr@0nbl nation thereof In still other aspect S,
using standard coating procedures, such as those described in Remington's
Phar maceutl#433#l ScﬁXeIﬁ‘E]@%Of DYSERNIER LB UIEOBY the 2I4OPTUSRFIPRY i s pr ovi ded
around t hejg 5}516}1'4 &kdiad ﬁéreﬁlhﬁclﬁ%ﬁn}%@%ﬂg abR[aWh, a(c@ulfaﬁle'ﬁ) alitabb) . (111A),
(rreey, (11 or (I1ID) I'n 10one enbodiment, some or all of the particles
of the comfpt ﬁaplefasnméﬁamm bgninya) Bavyarigy cregm, berry (hlack gyrranty Guitggpcotgh, palgym (||| p)
or (1V) ar cRrafQ8dn§hor, o2 RBOE Y &f@ﬁ?gfegﬁn&ococ’lﬁ)t@‘ecnﬁfam%hlbuBf)le Qﬁ"ﬁst' cles of
t he corrpound of Formula (T), (e, (rrrAa, (1rse), (111 D)y, or
(1V) abe miter peirbagtul e coutqn @tuilw Focgacsiohe Food Alti mhcltrum hjeclmtm cles of

t he conpo I (1o, or
(Iv) are Egﬂm%fec(fgg%a%g g‘#’éﬁ“%%{‘%n‘al gﬁﬁéetzngﬁr{ﬁlkgﬁgcgaé IllEJ[ B?}gﬁrﬁeﬁ ar maceut i cal

pr epar at i ghsyfiora @llcmlceb@eurcgmpg@rabfralt d]@de}bysonlabtllcrgoroﬂleleollemnmceampl id

excl pi ent. ity 806 O 1R £:0f (\iflG GOIPOURIR. IES L PRA-NErEl R RRL T onal Iy
gri ndi ng {'he “resurth r%gy 1% ge an dw eSS hg The" mxture granul es,
after addlnregtmumlmbir@namddlbmry e&ohelspﬁernlﬂm[)@dlpotame @lndr@e,rpehlabéaehs or dragee
cores._ Suitable. |en e ers 20such _.as sugars,
et uefing PARTEEE PR BL S e PR SRR E oL b G B ar at fons
such as, fsﬁﬁolexamblespemlzteslﬁ:mﬁﬁ:tmeametadwtﬁtrg,rse’awbérr}weasﬂ arefa, potato
starch, gelatin, gumtragacanth, methyl cell ul ose, crocr stalllne

el il ose Pt BRb YR AECR U, P BLe Bttt B R rcel | ol ose: o
ot hers suGkunassl, RN, ¥idralydePYoiiedl], lseb@@ereéiﬁvtlagmsepeﬂgeﬁﬁeeliauﬁfau@ aht6il fbi,
phosphate. If desired, disintegrati ng. agents nay be added, such as the
cross- 25Nk avalng s melon o ¥l QS HY URPICRB PSR PRIE Ry FoaRiaion 9§ hese o

al gi nig aqiathriy ifors@édis, tRELEQE- MMl aRnSadist! m@bﬁbﬂeﬁaﬁge LRIROZInaRoRgEe
cores are tLi)row ded with suitable coatings. For th pur pose, concentrated
sugar sol Gn9ekic-mEY. gaeyslsegn. lmP%hmﬁﬁW%ﬂiﬂéﬂaﬁlﬂ}Ol@B‘Fﬁ}@iﬂﬁ efaracre.c, tal c,
pol yvi nyl Ryfifi anoﬂl%’m&ﬁfég?ﬁe%of 4&lone H%M%mltﬁ@ﬁu%&é(ﬁéﬂlﬂ d?ngl/sfafl c&ﬂ tani um

di oxi de, lacquer 30solutions, and suitable organic solvents or sol vent

m Xt ures. cwee&elﬁwe@mlnm@ﬁmnfbvm 4gentael g eehcewratine rangipk éos) abputdr agee
coatings f d 1 t . ons of
ot ve ot Kbt 157 hE TRl bERE NAILBR! flciont I AEHERmERRE C05 Be
used o¥al Iaguqontllqldfédimﬁsdhorfdan cclapls'asvlaesveﬁaldeg gdeny@l favonmg agsntweh | as soft,

seal ed capsul es_.jmad tdo r4ds | ycerol or
sorbitol. %Centratloﬁ rarngfngca s e{sb @6;%%03% 1%%“;?1”01“@6 qu} A r%&%’(ents in

adm xture dwpérhloﬁllh Iyetranslhel’rbnﬁﬁ)dinmt, dsaeaqubiun tquid dspakioasansboapdkes, and/ or

| ubricants such as talc or 5nmagnesi um stearate and, optionally,

stabilizers. In soft capsules, the active conpounds may be di ssol ved or
suspended in suitable liquids, such as2¥atty oils, liquid paraffin, or

| i quid pol yethylene glycols. In addition, stabilizers may be added. All
formul ations for oral adm nistration should be in dosages suitable for such
adm ni stration. [00264] In sone enbodi nents, the solid dosage forns

di scl osed herein may be in the 1()formof a tablet, (including a suspension
tablet, a fast-nelt tablet, a bite-disintegration



tablet, a rapid-disintegration tablet, an effervescent tablet, or a
caplet), a pill, a powder (including a sterile packaged powder, a

di spensabWwe 2povidesss or an ef fervescent powder) a capsul eCfiusedas2sgr bot h
soft or hard capsules, e.g., capsules nade from ani nmal -derived gelatin or

pl ant -derived HPMC, or "sprinkle capsules”), solid dispersion, solid

sol ution, 15bi oerodi ble dosage form controlled rel ease fornul ati ons,

pul satile rel ease dosage forns, multiparticulate dosage forns, pellets,

gr anul es, s@Eetéﬂn eﬁ)tscf? lﬂavc!rﬂlg%tgglﬁ fin @%@Qtﬁﬁ&{ 2n 15@%019%@51[{@%% ﬂocct%ut
formulation is In formof "a powder. In Stl% ot her enbodi nents, the
pharnaceuﬂﬂﬁéﬂwﬁehﬁﬁkéﬂEGHWﬁ@Smﬁxﬁh@lforn1of a tablet, including but not
limted t fa I [ | J¥ s [ ations
L ed %Syt 298 304G 3l A0t o IEIRSAUEL L LT o) ol e
capsul e dm@agbmﬁﬁ$nnmhmﬂ$onﬂlmﬁbadJmmma$wm@hmOﬁhaMmEnEumhbahn@n@mU$at|on is
adm ni stere or hree r. four es _or.ta g, 0265] In
Sore er%rbo &I (?T% nrisfﬁers %xeglp C?(% eml’,l151 1ers are ethé/l afigh %qpr(%pgl alc (%q\pg rev lsicaé n%natteabI ets,

and capsulethy] acatae, bﬂeplaﬂ@)ﬁolbyennybhen@amaplbpydbreglyoél h3-botypavgideodf any of

or more piupsibeiElis b egbirghakiatih i o8k iReyrbh Rl 1 on. “When

r ef erri ng ettors} th@seholicl b&d t;ihemloﬁ@rlﬂhoﬁnet, bily) Suchsis barmgenen L@rouﬂdhuti &l, meant t hat

e %%W%s@)e?nfl ol ipg ST ) ha Pl a@?%%ﬁﬁ@&ﬂ()@%ﬁ%ﬁﬁvréfhr?@ b (LA

conposipt | l POlys@ylehadly¢ e fAQupiaThitis o sdelYanb@r rhigaekdslof t}&b@ﬁthlﬁeﬁ ahdthe equal ly
ef fective un|t dosage forns, such as tabl ets, pills, and capsul es. The

i ndi vi dual®&nit dosages may al so include filmcoatings, 30which

di si nt egr 3@316P0 M Wr! ehHRABInkO the PhartRONEA MrRflativhd dtsdive 4 88tin IhESE

formul ati ons can be manufactured by conventional pharmacol ogi cal

t echni quesslf-cpplofag dusdolaieey whams GHE PR Bngiosatre dseempyudont ncl ude, e.g.,
one or a Qﬂﬁ%'ci%?etﬁh‘a& iR dREhRSy i6 e FFY ofArspIBY: Gdnélandl] dnfiilions QRERT €SS on,
(3) milling, (4) dry or non-aquéous granul ation, (5) wet granulation, or
(6) fulSi osreaddy vigotpus meghehivalflispersgin, SEDRS, aFiopinsyd wreenubiessof ce of

| ndustri a'ml?ﬁag{iﬁ'i%xs Ii'o%?aﬁlwsg‘ 5191% e{n% 88“% ss’of%me?ﬁmﬂ&}{' ng, pan
SCoatlng, ranul’ation ranu |on 1ze spray drylng or
coating (enyg extem&lnmclgarm@bérspemg% Ortagngwnt Amhdweorgd ofERRpis shpit eyl gentle

tabl eting, .extrudin n 267 c | solid dosage
forns. desdirbbd RePd B Euhfs e REREhl R BUEP B aaR: w8 one-or
nor e phar necgutdus phdsy caceeydtialyjue paiddiotad masststich) whschanaoepaibilby ef aar ri er,

Tongert, e RdRAPHPAGERE MeRipen i et PO PR TR BB eant

col orant, sghtdrul@toral 8@ ppdntdrzlelelivaip bSitydriphgbiageit ingpddastsi SE2DS ,masrt abili zer,

penetration ephancer, wett agent, anti-foam ng. agent, an OXI
P eor uat PR DEREngHS b P e Ry PER ool A A TER et MR oS8l o

usi ng st apeRIuEing MAt-Er@siBiCRIACE imsHEkhods ih R 8@ Seridbasit 48 nilem ngt on’ s
Phar maceuti cal Sciences, 20th Edition (2000 a f| | m coat i nq} i S prOV| ded
t

around t h&msd &. fRncxamel - hasdNes - PO 1 FOmEP agh 9T Whighay (1),
(TTTA) (kdd @lﬁcgﬁﬂyhﬁcg}porﬂéd[{ylrkk@mén one enbodl ment, some or all of the
particles ofp t he conpound of any of Fornula ( %%IA) é‘ll) (L1TA),

(111B), (N903dy] (ip m)e apgrecigieyfhag theredp ayealgn b¢twe Ao addBes, some or
all of theg teaHlttHe%'qﬁ@ouQEhs%é?ﬁo&Q)@t%B&Qm% a@0H> AR Tbéa bildn adidis (1),
(rrrA, (11B) IIIf) (1 are microéencapsul ated. In stil

anot her e@ﬁ@uiﬂn@étfted diffpeenylsi by iddfesent pactitipacr drbapoldner lmormnvnly)flseﬁé@rrml a (|)
(rA, (1 I

m cr oenca)ﬁlsl % ldlfgér{%t? nﬁﬁé%sa?@ th% B%dvggljsgg% ?((IL es%glﬁﬂl%gt%léenfagr use in the
sol i d osaecly oxennmlamglod niydunitieg, ef the ityyeh uﬁbeldltlb@ﬂttharcen hoincluied ined t o,

acaci a, g%lrat ;latlbns r% 8’ ﬁ remI 'i"lllec%{]oun{s 0¥ suc adc? 9 Ve%lcg ”%&e?é%?%fé%?n‘%ﬁa@@ gt €

cal ci um | actate, £0o rin, aI Sodium

casei nate onssigllddenlt}tehnnaccaﬁmgdo tlmpahicmlm pfeperﬁe‘sldeafedl um phosphat e,

di pot assi um phosphate, sodium stearoyl |actylate, carrageenan,

nonogl yceri de, diglyceride, pregelatinized starch,

hydr oxypr opyl net hyl cel | ul ose, hydr oxypeopyl et hyl cel | ul ose acetate
stearate, sucrose, mcrocrystalline cellulose, |actose, mannitol and the

| i ke. [00269] Suitable filling agents for use in the solid dosage forns
descri bed herein include, 30but are not Iimted to, |actose, calcium
carbonat e, cal ci um phosphate, dibasic cal cium phosphate, cal cium sul fate,
m crocrystal line cellul ose, cellul ose powder, dextrose, dextrates, dextran,
starches, pregelatm zed starch, hydroxypropyl nethylcellul ose (HPMO),



hydr oxypr opyl net hyl cel | ul ose pht hal ate, hydroxypropyl net hyl cel | ul ose
acetate stearate (HPMCAS), sucrose, xylitol, lactitol, mannitol, sorbitol,
sodi um chworidé4eal yet hyl ene gl ycol, and the |ike. [O002Z@juskolonssr7to

rel ease the conmpound of any of Formula (1), (1A, (1), (I1TA, (111B),
501110, (111D, or (I1V) froma solid dosage formmatrix as efficiently as
possi bl e, disintegrants are often used in the fornulation, especially when
the dosage forns are conpressed with binder. Disintegrants help rupturing
the dosaggyfegm rm}gnldggﬂ pé(mﬁmlohg ng or capillary action when noisture is
absorbed into the osa(T:; form Suitable disintegrants for use in the solid
dosage f orl¥B18esdntrdnesd! feemelationsprd knden ibile areed prodedciibgd indor examplet ur al
starch 10 o} tar : zed starch such
s hat i onal s TeE NG M8 Teg 78R Rl HALER or AuRLBABLARUAL =2 B Srogel 0
or Expl ot ém:@poaateﬂdiyl rﬂfewee §umhulasmathanoduqlrra)dmm10pndmtahy oEFyrstkl (Di ne

(I;falclelrjnla JO% g%{c @%QWI@C@%Q q{/II—‘J@ |ce10 P 1002r'd A %S;(eoangH105

met hyl cel Ioﬂieo&ehm@remwemkmm mgkg aroare @repaleé 8&sloilumloesj1ncselhﬂeud:rn[ﬂey1ngtmlzylas
cross-1inked, sodi thy ose c-pDi - ), cross-1linked

o boxymt e PSRRI PRRLEY hfhtP S GalaF i SRE e oos | | nked
starch sudbipasing leﬂ.lntsmmsiivﬁﬁrﬁhe gﬂtysz;e | fat eqam@leCAﬁﬁs‘ﬁ, H.imked , pldryiseoti@lch as
crosspovi done, cros V|n i.nate such as
oo R R Drye Dferd Suteiesy § B, kSR §Eﬁfﬂ§?1§rh§f%£wwa°® ay such
as Veegu mnmrlﬁﬂngmatm@mmmmmé hm@;@a hadm@eBlic@UE hecdstaBlgar , guar,

| ocust bean, Kar a&a pectin, or 20t rag@cant sodi um st.arch gl ycol ate,
bent oni t e Ingiediehi T Agse dygikrals a5 knvmde fheng skilldrie depreparationef ngdal dosage

cati on- exXGHaRARI §GRd dhth&b Ea[nUo% BidAn REVANGTON U st SNDITH emciEaur yl
sulfate in conbination starch, and the |ike. [00271] Binders inpart

cohesi ven&SPHARNANGY 24 sheditifns HY8. ¢ sriverdgeteianes indhstield.gre shaierett fi | | ed

capsul e f Qﬁl'f%leacrafrféps is hidg d%bgldbrﬁ uBl)IyﬁiefeQa{cpﬁtﬁlg Bt thB Ahsaf @RafE o lidsGdy i Nt O
soft or hard shell 25capsul’es and for tablet formulation, they ensure the

t abl et!5r e nplagonsnivaRansighs eintrawip plagbi Hﬁsaéd%ag@ﬂommma&y poréaiel laggei formi ty
prior to s bi nders
P the sorreiponaatal afliudllo makeh: sk iy SHLbALAARTHaRAS O 195,

car boxynethhl as Hl adjuwoses, emelsllﬁyﬂs(Deﬂlbpﬂrs)@ageets,g)re;senfatl‘ifmmﬂﬁ)gtants gelling
hydroxypro Irreth cel lu l l.ose SP Ph coat -

hydr oxypr og l?*l%*ermg ?n4 ngzeer S{aaglél 1511 HMCP Oglg}r?laztlrg a(gﬁn dare ﬁ&gﬁ? esent Q%

hydr oxyet lnyslatdxbshgﬁ msnshdnybbeoqu@nmwyhn&hl wtesens(e. g., Kl ucelO)

avi o1t | FRoc 7y eamihRECRE pellon B GREl T G i U R <P cat e,

pol ysacchaij, d[eIA{:)c('HdB) (IbI@)t(ﬁ_ﬂ‘ID); es(Ivg&saﬁbeﬂ heiRol niayi teyih Wdirhodslad agesoljay!

acetate co oI crgsspovi done, pavi done,. starch, pre i.zed starch,
FFagacant R Rghaicanentaton iraee! FO e brraaly Tyl eesce
dextrose, iimhk ASHESan AEOW] bisthy preunBitib® Frompydskdrbd p&kGor 2 iPliliderMth thd act ose,
a natural or 5 synthetic gum such as_acaci a, tragljacanth gahattl gum

muci | age &8¢ YaybolareRalanise gy dihlopditiporanatspe.tasieaihereaetiane. povi done0 CL,
Kol I'i dgn0 d@hlorﬁ&kaﬁﬂb%@ﬁi%@ar&ﬁcﬂ}@)ﬂd@é’l@ﬂf’&%lggﬁ%@s 1 thekaseloRb pRssurized

arabogal act an, Veegund, pol yet hyl ene ‘(_):1 waxes, sodium al gi nate, and
the |ike. apoB7hy despecgentana be dsicraiapd wev@n@fa valye Todelineie metergd n

powder - f i 'ahl%gntgéé;ﬂﬁlwarﬁi%ﬁfﬁl&s %Pfs&hwlt@t\ba@rb?exﬁm&i&ﬂy}g%ﬁﬂﬁ fdrQ¥&Eh ahn tabl et
fornul ations varies whether diréct conpression, ranul ation, roller
conpact i onghalgr ougatjﬁat@frn@tb@prr@;l@pcm@m@nsmmw@s mrlw the sonyteiundh | t sel f can
act as no I an determ ne the binder
| evel forqg{?%?dor rru‘?glﬁ%ﬁgaﬂghﬁﬁﬁgggu&ggg&é@%\% o up to 70%in tablet

f or mulZat i ¢e821ks (ﬁ)lnmbﬁoqnﬁmmsq Sui tabl e |ubri cant s or gI idants for use in

the solid e in_15i nc mted to,
stearic aéa%?i]gal aﬁ%maﬁlﬁonsaﬁg ecom Orurrllﬁs9 Xﬁf @f Q&fé I§/

fumar at e, (HIA«)adIIIBMIIEl) (zmﬁ) al W) magbea?dmmsmmdaismgalvhﬂety sﬂbhnﬂsncmhurri num
cal cium magnesium zinc, stearic acid, sodium stearates, nmagnesium
Stearate, zinc stearate, waxes, StearowetO, boric acid, sodium benzoate,
sodi um acet ate, sodium chloride, |euciime, a polyethylene glycol or a

met hoxypol yet hyl ene gl ycol such as CarbowaxTM PEG 4000, PEG 205000, PEG
6000, propylene glycol, sodiumoleate, glyceryl behenate, glyceryl

pal m tostearate, glyceryl benzoate, magnesi um or sodium lauryl sulfate, and
the like. [00274] Suitable diluents for use in the solid dosage forns
descri bed herein include, but are not limted to, sugars (including

Iact ose, sucrose, and dextrose), polysaccharides (including dextrates and

I Y D



25cycl odextrins and the like. [00275] The term "non water-sol uble diluent”
represents conpounds typically used in the formul ati on of pharnmaceuti cal s,
such as cabeoumspsasphat e, cal ci um sul fate, starches, mpdirfisedossmsrthes and
m crocrystalline cellul ose, and mcrocellulose (e.g., having a density of
about 0.45 g/cmsup.3, e.g. Avicel, powdered cellulose), and talc.

30[ 00276] Sui tabl e wetting agents for use in the solid dosage forns

descri bed herein include, for exanple, oleic acid, glyceryl nonostearate,

sorbi tan mRAeR|&RL &1 P%Péﬁhip?e”sd’éﬁ@&hﬁiﬁ‘h@ﬁs%clh&é Sﬁt%%ﬁt AMiRE10LSRPE,

pol yoxyet hyl ene sorbi tan nonool eat e, yoxy et@y ene sorbifan nonol aur at e,
quat er nar Woaraa%i4dm %iﬂﬁp@én‘ﬂ@%@%ﬂnd 557(395,1(%@&3@0111 Oyhichsip gpegiticallyeat e, sodi um

I I l t ' in E
TRGS and (KT IE B I AR Ehons BREHILARHRR Ererbd AR L T e
forns desdndlisled bhr@rcelubie {hydiolydehle)Fohmeeix ampblethatsa@dlsmd taadidre aldbage,

sorbi t an oi Ot%'tl?eabuci:atl %%%gﬁax'yhe brlllﬁa? Hgsag Ofoprhtls?tn brlcaﬂea s? asf’it rod% ﬁr%%l%{ybat €s,

polaxoners eara | ene oxi de
and pr opyloetre ppedethemined gme pEihcuﬂr whereild thBREFry oﬁthd cbﬂnpodnld Ioéany[ A@F2r8jla Sui t abl e

out "are ol T Ded ey TR Jubnginag: vore B RRS GS5 By G ifPuy BiGet done.

K12, 10poldyag deylqy,ris el ﬂ@di‘[tprdéﬂa?ed Hyahose slayE i rtiicodri, daids tK2&isad@tintages

ponV|nyIp rrolidon ol yet hyl ene cql, e.g., the polyethyl ene

oy ol s it o oG St bt iR O0HE OV about

3350 t@ atagéﬂt b 000Qs pREcnaad gam&atemaa@mancﬁ&(iﬁst Msrmdcupmn% indonel vi nyl

acetate co ynmer (S630), sodium carboxymnet hyl cel | ul gse, t hyl cel | ul ose,

hydr oxy- pr"@ﬁwe&%ﬁ F@Iheéiopwri@éf‘e(hyi!faIY%b@Isalwglegecarﬂgw ) e er‘& qdihdse,

15sodi um gk fiaN@hiSs sublbBRricreWe Be @4, $6 16hgas AéMcliFAYREARI I FRFIOKRoRCAC @, guar

gum xanthans, includi ng xanthan gum sugars, cellulosics, such as, e.g

sodi um cacBBRYHECHyANd dhd Galtiss & comprti)e wish fhgicompound o pryngf Formula (1), (TA),

car boxy nEt(ﬁ I(ﬁl%)l qu’llﬂ@)S ?HICljy(ﬁr[lg?( XP{IVPXAd%& r&ﬁllef;@cjnllﬁéh%ﬁhat may be present in

hydroxyethy cel I'ul ose, sor bat e- 80, Sodi um al gi nate, pol yet hoxyl at ed

sor bi tldn risriviceal desege u bﬁymrﬁbxwe@p@megg edsTietnompeprs Ihadnonltibic (yasri done and

the like. ge fornms

doscr i bed ‘Fiar SRl PhebhARbE AR ALt he Pl e A tpoleb HIBFRTT,

(BHT), sodkmmDESQbeﬂMEkcamﬂmnm@bbhammmcmEQGZﬁMﬂWﬂdpabmmmIdmba appr eci at ed

Ejhat ther %hose Co%]ns'cisder brhe(afs" G t1 ?n% f)tt Lne %edlg (%oodn&e sol id
osage forns escribed ereln % ove d"addit1ves” houl d be

taken as mee aich pelyewpl @thys coam)dne‘m’stmdl}l mdbmgqoqmjratbmmtdtypbmcaifdo@a:gd| tives that

can be_included 25in solid age forns. anount s of
st adar trPeateaRe Dt by e R RS L ul ol i ar s
accord|ng1Mﬁwmhgf@a&hgpuﬂamugm&gawﬁhesad@ﬂmnﬁdfb&ﬁ&ﬁB&isMﬂu@ﬁﬂer

enbodi ment one_.or nore Ia ers of t har paceuti cal for

oot T O v aAnIn RS e e eors mgp ke s Ban of B rar ey e B e o
poi nt sol iiga e¢nvbhtiphldnanhed. t abl e pl astici zers can be added from about 0.01%
t o about 50@6%{ wei ght (W w) of the 30coating conmposition. Plasticizers

i ncl ude, e YL kE@uREONsdi et hyl phthal ate, citrate esters,

pol yetyl ¢ouz28] Y a@insd L@ ERklatiAS é¥ipdiaret] ¥EEhd ARSnistrel AGRE b Rariety

pol ypropyl ene glycol, polyethylene glycol, triethyl citrate, dibutyl
sebacat e, o§tleviges whighihave bepidessiibedgn thast or capaple auehdevisey includip patre

Compr essedof a5, @5eE A0 deRaes SoL IR, PrERAILY by cgoTpashing the bulk

bl end of the formulations descri bed ‘above. I n’ various enbodinents,

conpr essed.¥ABP B3 25:0R0.3P 731085 d°>e9§i3@ﬁéd3 998.08p SEUWIB4i H0THO4 b DS | |

i nclude o 2 @7 b 2w t I e onpr essed
bl ot s T A T R s MR T
sonme eXtbodidigate S.800099,i4.993 O84t6.979, 8@ann43@ 844, e, eachlef winehlisrspéa@amBy of t he
conpound of an (1) IA) (rey, (rerA, (), (111G, (11D,
or (1V) from K qkﬁﬁiﬁm¥?%ﬁ§er%3ther enbodi ments, the filmcoating aids
in patient conpliance (e.g., 100padryO coatings or sugar coating). Film
coatings including OpadryO typically range from about 1% to about 3% of the
tabl et weight. In other enbodi nents, the conpressed tablets include one or
nore exci pi ents. 126



[ 00283] A capsule may be prepared, for exanple, by placing the bulk blend
of the formulation of the conpound of any of Forrmula (1), (1A, (Il),
(I1'1TA), (WOI2B)1/04696k1 C), (I11D), 150r (1V) described abovel/tisasiods230f a
capsule. In sone enbodi nents, the fornul ati ons (non- aqueous suspensi ons
and solutions) are placed in a soft gelatin capsule. In other enbodi nents,
the formul ations are placed in standard gelatin capsul es or non-gelatin
capsul es such as capsul es conprising HPMC. In other enbodi nents, the

for mil at | g, plﬂe%ngd@m?al g&ag&ﬂs&rﬁs @e%&%éhﬁeremﬁh&r‘%]d?ﬁe capayl e may be
swal | owed whol'e or the capsule nmay be opened and the contents sprinkled
on food prph@rmat:@tle%umangeptab}@ eg@mn@m@dhamﬁwgennph%é in theprpayne ¢ dose is split
into nul tipl r nbodi nent s,
the entire gggslgl%% th%&%%%r{rlrlg tgtﬁ?%%{alnéa %ﬂ?e\%/lgl?%ﬁl @ﬁlu%é agé%gﬂﬁrggf orm [00284]
In vari ousommwdisn(ém §rmulgopelrat dogipesndoff anhef ompe DA Ls¥, (Anylldf), For mul a
(n, (IA) § A1 1B e (III and.one or nore
ex0|p|ent§Hﬁbe&%C n&é%) gg t%%ﬁ%}egge m“%Pm)SY%w?ﬁgﬁlas a tablet,
havi ng a tadahdmesmngdenfrﬂail tirenktiome cpi m\zludeaca:htmmara“mmenmmmbh asompmst tion that
substanti i 5| rat es wthin.| ess t han m nut e ss than
about 35 ige B 2o PREeRh ettt S pteend P dke dRaPh i GRms Tyt oo,

| ess thanmhmngdeﬁﬁalrfbmﬂmn chiefusthérhi@duddoudved or Minowib @8 bacﬁkﬁng| @&erid han about
60 m nutes, after oral admnis ratlo t her eb Ieas orrrulatlon
into the §A4Fo? ?‘@E?fi Ipr?ﬁeﬁ‘itfﬂe re§t9[“ %traP?@éHﬂagtﬂPf&“ agg‘bé’ ‘b%(ghge forns
may i nel udeofktCn@RERRRAG N trethdt@ial At laOss deicﬂb&ﬂ@mﬁfmﬁﬂm%ﬁtas one or
nore ot her conpatible materials are present in the mcroencapsulation

mat eri al . Sﬁk@fﬁﬂ|oaﬁlgpe%wﬁqda@ra§e @@é@%@dlfﬁyﬂpn ek i mited to, pH

nodi fiers,o@2esi #drh@stidnt k@taleFor ARt derhARATIMNG RSN onPBidd¥bLARdS |
flavoring agents, and carrier materials such as binders, suspending agents,
di si nt egr dereBrmaarey ramparmplglclyan devices gnd wesdams] delyery prichcs gpdcan

stabi i zefgy; &;&h‘ﬂi‘c‘ AN Ss OY\@ﬁftfér&g a@&@ﬁgs%lun%ﬁ%d dgécjl%rﬁh@or (ﬁl%%?s%@ln Mt erials
useful for tRe m croencapsul ation described herein inclu material s
5conpalti blpelymetwa@@ﬁb@md%ucmataw nesfy begprrtiueteqd for cortinayus, pylyayile, ¢nqn| A) |

(175) (bl g b By o AR SRy bt comourd of

from ot hercommlmd@ embeldlhereeman le ecroeplifiied by mahs of amparhpioliepasgtichambnpounds
of any of t}%eh al.<te %3(?1{10&1 1¥I’ ran c‘erng th’c?e(slc%e 1)0V1dg lcér{trB led éelhlvé:rgf‘)of%h(el 11D), or (1V)

are those ease conpoun Formula (1),

(1A, (11 eompdunkiApS an@ loF FB)nula](ﬂ)X (T, @), (TITA)L CD)IB) cQHIC()] M)(HHD) Thonate f00287]
Exenpl ary on material s usefu he releaase of

croenc
The T oTmuBOTRE SFn g s s R ot oo ULt PR BhP R S PBULT ar e not
i rcr:l tled tmlghyﬂpcﬂyqyarmy;td ool |C1¢)h®&?&l}e:'ai|5§blﬁﬁ10ﬁ bﬂﬁﬁﬁc@ycﬁﬂ tﬂ&ségltﬂ@&i&gsd)r Ni ssoI
HPC, | ow substjtu I ox cel l ul ose ethe HP r oxypr opy
meChyl oo PPUrEon AE P LRI Bt el el MBI PRI Ch i Bt O
Met ol ose Jke wblreia@w@dk@roass@pamgé SugHiht BRI Fr cBeipes ehniH82ddevaidaBenecel
MP843, neth ceI | ul ose pol yners such as Met hocelO- A,
hydr oxypr &b Y adandage samPrising ahagking mamhered Kapuei ¢qniiniag thep | G HE- MB)
and Metsol Q@ﬁ@aun&fogﬁ&ﬁﬁ& lvith @s@iSrs (SfabnaR% ra@e%wfcﬁl%gtﬂaﬁieew dedivehna@s E461,
Et hocelO, Aqual on Sur el ease0, Pol yvinyl al cohol (PVA) such as Opadry
AVB, hydr sxiyaeudite e kin o5 the hop stizerngsllodeand peedriermipe 1is,0y et 9loagdd| ul oses
and sal ts jofo EQTRRERDNL GELL L 8328, QY. ayieh as Agual onO GVC, pol yvi nyl

al cohol and pol yet hyl ene glycol co-polyners such as Kol licoat IRO
monogl yced9tdl (Mav@atdq: Formudtighsycer i des (KLX), pol yet hyl ene gl ycol s,

nodi fied f Y yners
rod 11 2, 9sP L 3Rt S BELYBRER A SF Mo PSPl Yo
FS 30D0EudiByi d0CL 0D, (251\5)5u1t=&11ﬂjf0agltmmu$9m)0 sulbeuthnegis{ @ i8EOoukudr agi t 0
RDL0O, Eudr.a 110t Q aElO ude F \ 3G 1ca91 fables CI1 aﬁ% to(l)ls §r1r¥0n5 clezol‘lllgrsglgfht Q NE3OD,
and Eudragl? RE“20b, QY?O% ace t ate, sel

m xt ur es dispéfEIdMs, angersioaant @nmddod, arﬂi}&tﬂrﬂnjlﬁ)v\tdersrf& reeamdmmmmuroesserﬂn‘ these
materials. [00288]In still other enbodi ments, plasticizers such as

pol yet hyl ene glycols, e.g., PEG 30 300, PEG 400, PEG 600, PEG 1450, PEG
3350, and PEG 800, stearic acid, propytene glycol, oleic acid, and
triacetin are incorporated into the mcroencapsul ation material. In other
enbodi nents, the mcroencapsul ating material useful for delaying the

rel ease of the pharmaceutical conpositions is fromthe USP or the National
Formulary (NF). In yet other enbodi nents, the m croencapsul ation materi al
is Klucel. In still other enbodinents, the m croencapsulation nmaterial is
met hocel .



[ 00289] M croencapsul ated conpounds of any of Formula (1), (l1A), (1),
(rrrA, (1), 5111, (111D, or (I1'V) may be formul ated by net hods known

by one ofwondiwmasgs4skill in the art. Such known met hods pChmalSeale/05387Y. ,
spray drying processes, spinning disk-solvent processes, hot nelt
processes, spray chilling nmethods, fluidized bed, electrostatic deposition,

centrifugal extrusion, rotational suspension separation, polynerization at
l'iquid-gas or solid-gas interface, pressure extrusion, or spraying solvent
extract i ony;Batie sohfliohOGdMkisRAs. t@ﬁ@@@mﬁ@d{@&@b@%&%&% deShakes, e.g.,
conpl ex coacervatlon solvent evapor at i on, ﬂIyner- yner i nconpafibility,
i nt erfaci ailugng, Wrmnit&alt‘rebr@lers mdu@m@&m@h@o D yglrst(momdfrrwlemlzatr on,
in-liquid d.

Fur t her mo gfy)ér!h?%ne Qrggol ﬁ%%l‘o\factr%{l%;)hblna tfge:j'l'ﬂ%% fé‘ﬁ‘ga{g?e HQH RS, \%%et%r@

ext r usi on/ogpbechoniotiat Dld))ra,ndmmﬂwgamsmﬁrsunlawﬂcmlarlbleaﬂeerwtﬂui@ywmy al so be

used. 15] 0290 ne. e artl .of onn oun y of
Formul & ( P TACralged BF By TRE B A s p}4 G BRY Rt PR &7
nlcroencam&ub@n&dpmmmbmmbmlmecngofmmnumameddeM&wmnefnﬁﬁmmﬁsabove forns In
still ano herlenbo %Fl > gng of thg part.i c §§ are coated prior to
bei ng fur tREPUFEPRITEPEAOBY ‘E}”r“ﬁ%‘“é‘ﬂ&ﬁ‘&&r*&i‘yc? SEPHE" ORGP such as

t hose deseﬁmaedgrwmaggbmgmﬁmngaﬁhamﬂa@@gbg@ﬁiPﬁ@ﬁﬁ@ﬁesme%ﬂkthdrtion
(2000). 20[.00291]. In o her enQPdrnents t he f % e for Iations of

t he compolHES SISy ABPe EBYHRNDY Veriyus pfitgeterip g e pGAAGEEnt| YRS (111 C)
(111 D)o Ohakabdf, @r&omitaalst pﬁénZ)BGOI{)E‘Q@Tdeﬁa)d tch ik, DRARYAlso BB HEsifaBlY €F s.
IIIustratlveé% Iastrcrzer is generally a high borllng poi nt solid or

li quid. Si#d |1S@tq9r°a9§@rté|82er%sse%ﬁﬁs Beheaalélaﬂrler hpbke Poolenesd elsombistit 50% by
wei ght  (WoMhe fjedidie fRRMIREIGPIRA $id bedfou ﬁt Al & BELR JrAgdnddRiaylidt are not
limted to, diethyl phthalate, citrate 25esters, pol yet hyl ene glycol,

gl ycerol , shwatipnapelagilyriapmdeanosteaata ged gakatingol ypr opyl ene gl ycol |

pol yet hyI ?6\%29]' yGRt Intlla&én@ﬁsh}{ject?dnfs rc%hlgourglk Qéktcm)ed%%?ﬁ rr%be ﬁ)}rﬁfﬂﬁﬂe& i ci d,
stearol, stearate, and castor oil. I'n other enbodi nents, a pomd

i ncl ud1|5ng afipous mlumnemr@rsblywrmhyawl@ewm fibla hyffess such psriihek' S(S|0)ut10(1| A,

(rr), (r in, may be
30fornulaﬁéle{%&wh%%ﬁggth&%%CQSbhg%u% r%%ggﬁ |ca%ﬁg§§ﬁgp%%§% and flavors.
Such a powdlmtramtaypm@rpmeetpaheemrlefrmbee)eanwtﬂl aré)ysedImﬂlm@)rmhbtlémrSmh ation and
opt i onal Qr?etrranczelru td Cé%‘lll L& he rttkoor oflel} az%‘engcyr!allﬁn %étleorr]ld aHOrePa el:t I on.
Addi ti onalP enbodi ment s 3’50 inc suspen Jagent’ *Bhdr'or” a wetting

agent . ThﬁsnﬁMﬁMn@Meﬂﬂcméeumb&mmmhmmqmﬁﬂsMmd@dsmnﬁeaMmmnm¢m§g@egpa@kagrng

or multi-dosa i .uni t 00293] In sti di nent s,

of f or s EREPBIHET R BRG Srebar i Se kB Bhe. present

di scl osur ¢003Ef)]f ermeateem1nJ&abﬁssmek}ameolbﬁﬁﬂusuﬁ]edldn®rdorsmemsenﬂmdﬁ.ci nes in

wat er 5for orq dglnrstratro% Ef fervescent salts are ranqles.or coar se
powder s cdRTBYHIGHY fof IHRRHiOR MRYIPe RgaTed iy ut ﬂrmg PR &, M ESRAN Y ¢bnposed of
sodi um bi ganipasriceataidbkWith 8Cddde@predcpratil @ Thaphdmacduteal YgpbsHdht s of the
conposrtlons described herein are added to water,. the acrds and. t he base

react to Idpssabedherqinpay Re i aformsuihls fornqesntar) injeqtien Ay? Htele syspeisioance. -
Exanpl8s Qbrugbds@f VassRM in%al b adu@@ﬁs%ﬁwle@ afld may B&ntdiR ldrBNMaR Sy dg'&fs%dé}ff‘ nts:
sodi um bi carbonate 10 or a m xture of sodi um bi carbonate an odi um

car bonat e 2s gsperidingagiatalizpggngror digperaipg agetsi harmgpputis] tprigalaiéons dofbi nat i on t hat
results i %aﬁeﬂ@rall brpﬁﬁi%ﬁét% 1ﬁgluc§aaﬁﬁ)&>'ﬂs wlﬁﬁnggf tﬁ@ﬁ’ct{\)f@ c&‘rﬁﬁ(%nhﬁnma?&e of the
conbi nati on of sodi um bi carbonate and citric and tartaric acids, as long as
t he i ngr edplable §0rWeAédlggliwtllabsruepeﬁléipnsmfalrermemqnmund;wym@rqpe@d B8 in a pH of

about 6.0, t f
doscri bed ‘?e“ FinkPRftpchfo! %%B%pmggﬁ{d{%@‘%%?tr?g?? e ;H,félg‘%ee olid
disper@iomﬁsmmbaheﬂ@nemlpra@ﬂmﬁn@ms@dﬂesamsmmw$mbﬁsw@n©rambwmmtmnnin t he

art and |nclude ut. _are no imted t Pa Nos.

2 343, 750 PRy Al RIRARh g0 ghT shh s BTGt iRreffle B5. appi
2004/ 00137 34dositg af the alispadianisich asgelding carladxbrmethyb@ﬂploseabrﬁbhtdjyorrdeitemence In
still other enbodi ments, the fornulations described herein are solid
solutions. Solid solutions 20incorporate a substance together with the
active agent and ot her excipients such2ghat heating the m xture results in
di ssolution of the drug and the resulting conmposition is then cooled to
provide a solid blend which can be further formulated or directly added to
a capsule or conpressed into a tablet. Methods of producing such solid
solutions are known in the art and include, but are not limted to, for
exanple, U S Pat. Nos. 4,151,273, 5,281,420, and 256, 083, 518, each of
mhrch |s specrfrcally |ncorporated by reference [00295] The pharnmaceuti cal



i ncorporated according to a desired profile over an extended period of
time. Controlled release profiles include, for exanple, sustained rel ease,
pr ol ongedwoebsase9é4pul satil e rel ease, and del ayed rel eas@/yse@bioss37 | n
contrast to i medi ate rel ease conpositions, controlled rel ease conpositions
al l ow delivery of an agent to a subject over an extended period of tine
according to a predeterm ned profile. Such rel ease rates can provide
therapeutically effective Ievels of agent for an extended period of tine
and_t her ey, pf Qi fﬂ@ sRpeRHYGhayR& cQﬁjtaﬁ%flltar?)Mdm%}sQ)g h&nfs%lﬁ&ﬂﬁ@re% il e
m nimzing side e Ps as co to conventional Tapid rel ease dosage
forns. Su@hlublbhfgértheg@m@mgis nﬁesﬁﬁorhgerqﬁﬁr@wrd@ highly ermagntiated eplatiensbenef it s
that are te
rel ease p?g%g?g?ﬁ§¥§gwp%%gé%?%?&ﬁéé %Hgﬁg&%?ﬁgﬂ§£&) ghgng% eggge forns
descri bed vhigelej axg. cearilbpyrbgmrftdeatasul, tegorendeer i ¢ coat ed del ayed rel ease oral
dosage f or, oral dosage form 10of a pharnaceuti cal
conp05|t|eﬂﬁgéfdggg??éé%ﬂﬁgweln which utilizes an enteric coating to affect
rel ease i f0a3a2] srmatdrtaimdngstlinmatsolelivhiy sgashy for phaesbdentdal tommmundsihey @nt eri ¢
coat ed dos%@ﬁ (grn1na%?be a fo ressed .or | d gd or .extr ded tabl et/ nol d
(coated of "HI¥EhEEH) S cShT 4RI OdP%Stﬂn%m“ED SherdP TR PR 4 or
parti cl es coipdsitenapiovided hargineah s inalndd zﬁfm@ctohﬁfesﬁemﬂgiﬁlblt s@ataddmonent S,
whi ch are then&elves coat ed or %,%P ted. The ﬁrlc eﬁate or al 15dosage
form may AMOBSHY sxappls<rtexyRghyledy S FALERER ?y oHtdPlYBY pel | et's, beads
or granul gslyphethylticlhiadryBictdolyalafide PélyetPHS, abiyal acidBiGhactfigc t hemsel ves
coated or uncoated. [00297] The term "del ayed rel ease" as used herein
refers toCPM%WH%I$VeWyﬂ§%MFﬁ%%‘?H@lrelease can be acconplished at some
general |y gu3gsl Ctiadse érﬁ’c%ﬁidl&ﬂfb {h@ c&'ﬂ?odnﬁ& gstiinahelcmatly sfumidistal to that
whi ch woul'd_have been acconpli shed t here had been no del ayed 20rel ease
al t er at i or@pically andenn beAgyaaiatsinte avirectnef tvoigalbordnyeib tsplafonipesidersestch
coating. AQY,GRALIsAGRnIHR UL RE @so Bés'té%dméd?ca@edssﬂglzs' G0 rdaftsGkness such that
the entire coating does not dISSO ve In the gastr0|ntest|nal fluids at pH
bel ow dbowintBenty @vcld@egnmegtyel qoanpgiindsidampantain $lemidzeshaetalizery, tingeityx pect ed
t hat any y pH dependent solubility profile can
be used agggﬁgggtgghéﬁgﬁg ésg]lvgl%]eglrrethods and conpositions described
her ei n 25t33¢hi §\he cclepcnmésr @escrdoetl hereinoweralgestiomiutttasinireredl compmitions n sonme
enbodlnents the eSC{lped herein are ani oni.c ca box | i c. pol ynmers.
ats rec ﬁ%@ S a ?

P%laa odis, rectd aerosol %qpom 01'16% ele 0S1totic
In other e ime yners ’an ereo and
sonme of t berenenpompmntas esmammglwni\emn&mﬂ s@pesmgfcbahesrsuctlm& cbcna b[uaems] Shel | ac,

also calle rifie rod tai ed from resji nous

oor ot fon ST i gD at Ty AR S by ST R SOR PEG: 4530 0200
Aclr yLl Ic pmkyneglq)ploélih)ey ﬁ){ﬂﬁi i@ﬂtﬁﬁmo@mmmaw\% mepﬁgms%h(ag,mumtihhmgﬂ hei r f
sol ubi |ty i n .bi ol ogica ui can ased. on the nd type o
Sobor tut loo Mg ST Yoid tierddy S e Bl OB g iRt et S My oF
acid copolpred.s and ammoni um nethacryl ate copol yners. The Eudragit series
E, L, S, RL,, RS and NE (Rohm Pharna) are available as solubilized in

organi ¢ sol venfxunpleee, e’@?‘é‘ﬁél”é’?’ﬁﬁ””6?”6?’5’/”636@6’1‘@ The Eudragit series

RL, NBs; angh3R§ armecHsduvald &sérbeli |ﬂ@reﬂa§1tsl’oﬁl'e RnBSdimeAL, il tR¢in MLt are
perneable and are used primarily for colonic targeting. The Eudragit series

E di ssol v@rdparatipieofgneshespignts Soriiee ishibition of B&arlaé@melogﬁheg% el e ar e
'”SO|Ub'en%ﬁnéhﬁﬂ%%@méﬁgx%h&ﬁ&h%ﬁu%&w??%tkaﬁﬁéﬂﬁﬁﬁomhﬁﬁﬁﬁglQﬁhk%¥959
Derivati ves. anpl es of suitable cellulose derivatives are: eth

cel l ul ose homeb)etthemf ri Reditiess a ofethod for tephtingany f dealseeses orgfondigpisy| ose With
pht hal i ¢ ree and type
b subst 1 Lty ed fiin HEBEL OB SudARaRY RARES Bt A A0RT Pe Bs.
Aquatewlcpbﬁw@@mM5ﬂanmammem&smmameﬂmeyet@nmanmmu@Céamﬂmﬁbmawaﬂbﬂéﬁ)CAP

psuedol at S onents in erd ¢ n i nclude
pIuronlcs?ﬁ%ygﬂg @ﬁé%gﬁkg(pﬁﬁéghgvﬁ%ﬁgbfﬁgggld%%ap mmuum ¥é§ﬂgq§ellulose
der|vat|veﬂtmhmhmdﬁmcﬂEkkummbe}eomﬂamemhmnmn&ﬂbﬂmheu@&d&ﬂman),

met hyl cel | ul ose (Pharnmacoat, Methocel); hydroxypropyl nethyl cellul ose

pht hal ate (HPMCP); hydroxypropyl net hyl cellul ose succinate (HPMCS); and
hydr oxypr opyl net hyl cel | ul ose acetate swgccinate (e.g., 15 AQOAT (Shin
Etsu)). The performance can vary based on the degree and type of
substitution. For exanple, HPMCP such as, HP-50, HP-55, HP-55S, HP-55F
grades are suitable. The performance can vary based on the degree and type
of substitution. For exanple, suitable grades of

hydr oxypr opyl net hyl cel | ul ose acetate succinate include, but are not limted
to, AS-LG (LF) mhlch dlssolves at pH 5 AS-NG (NF) mhlch dlssolves at pH

P — o —— -



[ 00302] In sone enbodi nents, the coating can, and usually does, contain a
pl asticizer 25and possi bly ot her coating excipients such as col orants,
tal c, andworomagrssi um stearate, which are well known i RCThiS2@00052380i t abl e
pl asticizers include triethyl citrate (GCtroflex 2), triacetin (glyceryl
triacetate), acetyl triethyl citrate (Ctroflec A2), Carbowax 400
(pol yet hyl ene gl ycol 400), diethyl phthalate, tributyl citrate, acetyl ated
nonogl yceri des, glycerol, fatty acid esters, propylene glycol, and dibutyl
pht hal at €,p)haPafitdIf S tabRHr AN E oPRERLRRNNIE 1 2CHHbIL SolPAE WRREE whisual Iy
will contain 10-25% by weight of a plasticizer, especially dibutyl

pht hal at e thompeytecaHy Piestiveipeusts toseifl suthiget. citrate and triacetin.

Conventi o at i . tin re enpl oyed
o appl y. o FEqne SRR LR e e R5maRRA) e KRRt W ® P ¥ Fhat
the oral dobagmehtoran zdemistesdifortpagthylantid dndtch hedpsutrogtbagienes. bf t opi cal

del i veLy it}per'} rél?tici A ﬁsattiio nsajthetcg aCtsitilo%s L&3 Ql?nq 'terL(P 0303alig19 laﬁéa%ntsgf‘ferin

det acki'fi ers.  surfacrants, antr oam ng agents, dbrT CaAt S (e.g.,gcarnuba
wax or PEGonmayisdase @ddedtito it dneancmat sufifrsend @sivdes apleas pacinitearsest the sol ubi | i ze

or disperse the 5¢coating materi.al,, and tq.inprove. coati er f oy mance and
the coat ed BPSEIEE e A5364] CoPATOR HIPOBl e PR e HER AR Bhe
descri bed sbherigi dnd codrs €6 thar@ikdasteora otditign yireliond the@pimuhapatifyt's hadlé sedlsi ver ed

using a pulsatile dosage form A pulsatile sage.form.is capabl e of
o ove e b STt an P e b T, Ah Eihe BBkt o B RS NNERE o ad. Li me poi nt s

after @ cqou3syl | afplopBylidti@Rpslica@dns SPRaHLEitiensToAERing Galpolitisdesapel f or ms

i ncludi ng the 10f orrmul ati ons descri bed herein, which include a conpound of
any of Fomfi§inearg pdminisiepe to g patient qupqepiahle tq qriothsywisg pyrisiept a parfigutyr disgpse( | v) may
be adm ni giefRAUDhBHoR SUSH dreioutf is RRAES bEa FREPMY|aBlidaAP STk mOMAMbIhe t he art.
For exanple, such formulations include, but are not limted to, those
descri bed oF fose)” dn thbgigse, thppreciss gnounggo dspad pn Ygpatient’s state piBealthnweightg 40, 329,

each of V\’@h(‘f’ﬁleiliﬁe.s&?ﬁ'&liJs.écfi"ﬁlalﬂé}iéﬂ?,}fe@fe%e%%ﬂnt@%rrtﬁg ﬁsre%ﬁ%epegd REkhePul satile

rel ease dosage fornms 15suitable for use with the present fornulations

i ncl udé, Bemerigrandgonrse fithe disrase dispigder @ eamdlian, prgvigus fherapy, thpspatiant871, 549,

5, 260, 068, 4 - all of which are
specificaﬁfém%%%ggggygﬁggggvﬂ$%?§$3ﬁgé?ﬁ#%“%ﬁgﬁgﬁﬁg%?ﬁﬁﬁ??g?ﬂe controlled
rel ease dd®3d8| f dn remnsemhddgadnid, the kelagaiskibgali$ dlnonaleredds tigeatiant om & ncl udi ng
at least two oups o rticles, (i. e, | tiparticul at ach cont.ai ni ng
the for rrulr%gtullagnaSIég'gi‘ hggegl eesraecﬁ?ﬁ’.twgfﬁlén ¢ fqu%f’ © %gar(%)aabevg?' Og%err :51 icr'es” r3§vi des a
subst ant i ahysyIn otiredimbdd&mdos,ehoifindsh énhitowp Budohimadteraditp thd pdaontmmlaa (1), (1 A),

(rn)y, (A, (1B, (11.c 41D or (I n i tion by a mammal
The 95t i Pisar & brigde ddfoliabes 9ipate B0 BF ik At 4de 8B ng
and/ or sealleafitit. twd ey ssEFeodid wgelg upthe firgdakd dnd lagd thind chyl deswehatmaedmpar t i cl es,
whi ch inclugeg f rom about égbto.abo t .75% from abo tf2 5@6%$ about 70% or
f r om abou™RBHEES ABSTRIMSH PSR 1S RRPIEIHves regplar daying. Ip fuglhereor sfteppyyec onpound
of any of ch@bdihests (thd kindsk Ahibifo Is)admididtérd onl{ hbiBhe phtidnt &hibifs klpbikulapr (1V)
in said fornmulation, in adm xture with one or npre binders. The coating

i ncl udes AYBHAPnREelbeiorset pipait Cbhe ABICEOf gy & dha onsef o4 AN WHBBRRIALPT i ci ent
to proyi denedyd&loay siah afsb@mp about 2 hours to about 7 hours foll ow ng

i ngestion before rel ease of the second dose. Suitable coatings include one
or nore dil#438Plentp diclcyseetsraritip paticibaeendion slaesnoa Enprexe, wrap th dgtieanpl e
only, pH gRBRb M€ JGRRLKIGH (R &l %uﬁu@%azrﬂ)g%mﬁl%@éae@au@}ﬁéany) {Rat€$4:NS
(e.g., Eudragit0 EPQ, EudragltO'L38D-55, udragit0 FS 30D EudragitO

L100- 55, Bodxtagflet @eriddod tinfyekiding throtghout tydiratepintod tRD20QW's lifuidoadsi t0 E100,
Eudragi t O it oy i : i NE 40D0)
ci'thor al G sFUREAR B otbe it A AT ot 3 e BF O TG aoe
or nordoent@I346] cdathcrgs Wrwinte patrdngbbtetus hoes knersse, upopthedodde’sdi f f erent i al
rel ease of.the formulation that includes a.,conpound of any. of Formula (1),
(o skt 5 Rbpisrafor O oG e B Ot Rk ahar t ypes. o
cont r ol | edher d@keasBusySigeadmikinona ntag bt kageroily eddicdar enpkiatily suspehéiel art and
are suitable for use with the fornul ati ons descri bed herein. Exanples of
such delivery systens include, e.g., polyner-based systens, such as
pol yl actic and pol yglycolic acid, polyanhydrides and pol ycaprol act one;
porous matrices, nonpol ymer-based systens that are |ipids, including
sterols, such as chol esterol, cholesterol esters and fatty acids, or
10neutral fats, such as nono-, di- and triglycerides; hydrogel rel ease
systens; silastic systens; peptide-based systens; wax coatings, bioerodible
dosage forns, conpressed tablets using conventional binders and the I|ike.
See, e.g., Liberman et al., Pharmaceutical Dosage Forns, 2 Ed., Vol. 1, pp.
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154, 968, 509, 5, 461, 140, 5, 456,923, 5,516,527, 5,622,721, 5,686, 105,

5,700, 410, 5,977,175, 6,465,014 and 6,932,983, each of which is

speci f i cavbyoiwvmaerspor at ed by reference. [00306] | n sonePErsdd 10mH337
pharmaceutical fornulations are provided that include particles of the
compounds of any of Formula (1), (1A, (1), (I11A), (11IB), (1110,
(111D, or (1V) described herein and at | east one dispersing agent or
suspendi ng agent for oral 20adm nistration to a subject. The formul ations
may be a ROWORLHANHeM ofShANHL &5«dQf hoHdSPS Ak Ok thad’f%e%%’%’hcﬁﬁ | XU, Wi th
water, a substaﬁtia?lf)unigorhysﬁgiengégﬁ 'S o%tained. 003%%] Lﬁ%ﬁid

f or mul at i Gatwgosadeysfand hyedronclodiag baway of exemaleionly. & dayshedayguedays SSuspensi ons
selected f i NG, t..liBi rnac jcally
ccopt abl ST 488, FEBKPIO G AT ARG, 1 b Ml T R, U BIBUIRORBARR oY
and syrups00 Ses, 1225y 150 Siynglt0dtysalQ0, dafn Cy¢ Hopetfitalapd, 3¢thdaynel@deyscal
Technol.og Sup. Ed. o d24-757 (2002) . 1.0, addition to the,particles
o compound SRR RS R Ren alR Db oSGl o DRttt PomeBobidBuBal ¢ Vee.
such as: (@bjutdd@inhdgdiag,ibngvaa@eéatasipld dnly, dbapadBi stguafehtabout 6%, st i ng

agents; (d),at, | ne preservative, (e) Vvis Lty enhancin ents, (f)
o Tenst | on bR EhRaT AL RSt R Byl BAEF ST hetbe it e aline . i
sone enbodbsmrBE%, aohe7086)ubaU T 5B08HaPEN%S,1200& 36BN about 2096 rabbutebud er @bout
crystalliqﬁ(jnhibitor. [ 00308] The aqueous suspensions and di spersions
descri bed A% %ein can remin in a honbgenous state, as defined in The USP
Phar negi stigi34Bharome anabeencd0Oaheshticht@Rondh@Rhe! occBP&), a nfadiendhcel Rast 4
hours. The honobgeneity shoul d be determ ned by a sanpling nethod consistent
with regarthrdinigaied ifHeRssHEY RORSGRTHEY t he desagh thirequency hpdRintstraien. P one
e”bOd'”?n%omﬁamﬁﬁH&ﬁH&L§§§Rﬁa§mQﬁﬂﬁ%?mp%nﬁﬁb§q&EﬁB@ﬁﬁjhﬁéQmﬁoﬂﬁnbgenous
suspensi on by physical agitation lasting less than 1 m nute. |In another
enbodi mentdiscig, Chﬁ?&@éefscoé]gglﬁé HorBies Pateecap hoaypypefsdwige isrmitianthompgenous
suspensi OR B RIS 168 teRTibh & iRA ah@RELRGCE Qﬁﬁrn%ﬂﬁ% 45 seconds. In yet

anot her enbodi nent, an aqueous suspension can be re-suspended into a
honogelnoud003dedde amowy op gy agenbifpttvatlicomespearst to yechl aagsonpfanll3aryseconds.
In still ' ' ' ' - Fatain a
nomgeneo e g i AALEE R as P AR R0 BRI LAGRAIRL I 2 T 2 ent s
for use i nevwchty, dgudntty (sgs perbi) ofithcangect 0Odhspamsedolsreamehtided isbut are not
1 ted t Qo SLAB S Sine o AAAHI AL ShRLEN UGN, 85 SOLNE SN AR SR or potato
starch, a pregela FRCYES gkgrc U Rat 1onal Y1551 or’Rnlje%ﬁf%or sodi um
starch gl yleoipadific saeatbeag a@mininged, Ghamwutop hdhiabGatica, the kbnditomebesigch as a wood
product, nethylcrystal.line cellulose, e.q. vicelO, AvicelO PH 101,

i cort pREBSY. o e aedbr 1 baetPOGi.G ity Ve basY ORI ng

Ti a0, and hHebkaedthes il hpicalingd dehd tuhgse abeurt 0Pasbvat 5009 eng @f day, of 0Ss- | i nked
cel lul ose,. such as cross-|inked sadi um.carboxynet hyl cel | ul ose ¢-Di -Sol10),
ross. 1 et EabGAGHEa A BEPF et g gt R boe Bivatliae.
cross- | i nkpdleslogy ¢ifas aiveldd @ses adthinMetddiirgtita@boe B! (8t &er RsHokPREod bty pol ymer
such as crosspovi done; a cross-linked pal yvinylpyrrolidone; alginate such
as al gi ni O &@PEropriaty Idcty4ls, §9r expgpla pt e fhices {puh o1B0Te SEl-tRtFP g idMat e; a cl ay
such as Ve@ousP HYc ARLIRENES] ohAdsHIbh AW iBEd Heb@h Bhy b&indMM BUEE fmsagar,
guar, |ocust bean, Karaya, pectin, or tragacanth; sodium starch glycol ate;
bent oni t e suitableefpizgle adappigation of prepise degages. 1a upi dpseee form. e fogmulation is

cation-ex i AoseCl ; ' ' ' [ auryl
gm%% %ﬁf_t Bose§ &(;n'idﬁﬁmg %p?opr%%ﬁu?iﬂé{e?% %ﬂg fg %'Holl;@ctoﬁlpoﬁgg 'TH@ﬁI_h?‘

sulfate in conmbination starch; " and t n some enbodi nents,

t he di sperdsiagemaybainsthe fprmehp padkage qontpinrpdtnge ABHtivad dicdpanudgiign.
di . . . . g e,
| Spersio %n%@@%@%@pgﬁ L chl?a)r%gd t%ﬁ'l@%lre %%8151%%8 algc{ ﬂogagjféflﬁ}t%%is%&j Gnpdils. €xanpl e

hydrophilic p ectrol ytes,

pol yvixy| pyaueais iseippssiqnRyPposamysac bapackagkd ovemghs ik asdonb§yble and t he

car bohydr at e-.hased. di spersi agent s .su as,. for exa e . .

nyar oxypr spyFaa ol DLEt S AR aR TR BB B SEa BN plicp eose o
HPCSL, andk tiypicallt) inchudeln pieygvapy lin thetdhypoaiohuByosey afttalyldioolyy pr opyl

met hyl cel | ul ose ethers 30 (e.g. HPMC K100, HPMC K4M HPMC K15M and HPMC
KI OOV, carboxynethyl cell ul ose sodium nethyl cell ul ose,

hydr oxyet hyl cel | ul ose, hydr oxypropyl mesihyl -cel | ul ose pht hal at e,

hydr oxypr opyl net hyl -cel | ul ose acetate stearate, noncrystalline cellulose,
magnesi um al um num sili cate, triethanol am ne, polyvinyl alcohol (PVA),
pol yvi nyl pyrrolidone/vinyl acetate copolyner (PlasdoneO, e.g., S 630),
4-(1,1, 3,3- tetranet hyl butyl)-phenol polyner with ethyl ene oxide and

f ormal dehyde (al so known as tyl oxapol), poloxanmers (e.g., Pluronics F680,
F880, and F1080, which are bl ock 5copol yners of ethyl ene oxide and

o o . o o NN N PN o o o



sequential addition of propylene oxide and ethyl ene oxide to

et hyl enedi am ne (BASF Corporation, Parsippany, N.J.)). In other

enbodi nernwe,20tidewitsper si ng agent is selected froma gr @ap/usea100623pT i Si Ng
one of the follow ng agents: hydrophilic polyners; electrolytes; 10 TweenO
60 or 80; PEG polyvinylpyrrolidone (PVP); hydroxypropyl cellul ose and

hydr oxypropyl cellulose ethers (e.g., HPC, HPC-SL, and HPC-L);

hydr oxypr opyl nmethyl cel | ul ose and hydr oxypropyl mnethyl cellul ose ethers
(e.g. HPN@O%@&%OHW M%r@%%l 1lﬂ|eaé\{%nlﬁa§/m &@Weﬂn%‘ﬂdo@a@@'f& B%%ﬁ%h@e USP 2910
(Shin-Etsu)); carboxymet hyl cellul ose sodi um nethyl ¢el | ui ose;

hydr oxyet B etrencbtdln@@é to amgpppdps o ypmoliydase confdinas Mlthlaegédqﬂrmmnvam@

hydr oxypr L, et t Iulose
magnes, amiaLn ity LiFociih 8% BCHALE BLEANE. S el dSARNNIR Bl
4-(1,1,3, % aremdmtbalh;damumylb}gmmehoge pol qonsdervhle txcatshopb énm these de and

fornal eh . Iur s _F680. .F8 1080 whi ch are
bl ock gop%‘fco ende ute%arleglrolte&h(():g)éln e asﬁcclfl ﬁosa%es e be aﬁ Igd ?epeng dxani nes

(e.0., Tetnumhera)f Qﬁlﬁﬁb es,aiosbmkerbwnheaz&nﬁﬁy Gfah@mmpoumd %80}1e d15e&@esdr1] Wt ting

nar i nar GoRREH° Ph obiEs BROSG FURRERE Mol MR u IR PR coty

al cohol ghyjesrihd seraitg st hakatse opainyitisy béihy trenel, sar the judpmédtiof yheaci d esters
(e.0., t he connerC|aIIy avai | abl e TweensO such as e.g., Tween 200 and Tween
800 (1C BFSEIYty Chenicals)), and 25 pol yethyl ene glycols (e.g.,

Car bowaxs (@3S0 andicikdalherapaitiCafoayaf s@hdhkrigdiiongmanbiaak) , ol ei ¢ acid,
glyceryl nonostearate, sorbitan nonool eate, sorhbitan nonol aurate,

tri et hanolaifhactesindard BriRISGiCHhPrechdiraun ISP siiturs Ro BtRsEmental animals,

pol yoxyet hydiRig, 6@mbi fiidfRedBNAE MR Ritios LM TDY) @RlS8se 18AGI YR il sul fate,
sodi um docusate, triacetin, vitamn E TPGS, sodi um taurochol ate,

si met hi comepulgimmspiighe BDlodthedpsrahapeutiordy effreaive 30110 Stiths mnviatipne The

pr eser vat iiesafiober{ R RANER YR BURBERRI:ABS: RindlhaRihl A ARSrohied herein
include, for exanple, potassium sorbate, parabens (e.g., nethyl paraben and
propyl lp'ar abrpysed sethevtie betwieen biRd 2hd EDsal erpountheshibatintecigh therapeutic

par ahydr o i hyl

al cohol oéy(%ﬁégﬁﬁaﬁ%(ﬂTﬁy&R%gﬁg %ﬁﬁ%%gﬁgﬁﬁ %aéu&igng%%ﬁ%gﬁp?égwﬁﬁuaternary
conpounds usadoh fasubeng ardngﬂoiiﬂnszgwlfmrusclm huprag sBrevlkage o suchsompaudhbesei n, are
i ncor por at he dosage. f rmat a concentrati S f| ent .t |nh|b|t
o obi ar PGraH G RE S ik Sr Bu GRS P ARG ERre i e

aqueous s m@mtysirhnmSage mhys;agmnlnm ﬂnsjles@rdebaumﬂgalpen theidosdgul cﬂc&m dmptloy&de not

limte han gum carboxynet hyl cell ul ose,
hydrokﬁpr@%@ﬁF ?ﬁfgggnmﬁV8?BQV§éopylnethyl cel l ul ose, Plasdon0 S- 630,

car boner, lp@hgﬁhﬂ&@wﬁhﬂ&hﬂh&%ﬁ%@hﬂﬂieS acaci a, chitosans and conbi nations
thereof T ntr n of the viscosi enhanci ng. agent w | epend upon
he agent TGEEI ottt BoreReri b iy chab FacCrbo A ek mim RS

sweet eni NgnoAgieY SBt&Ud Betoghof gl aﬂdmestaqmﬁms@ms BEMSIoBNE s ShBRN&ILONS
described herejn include, for ex acaci a syrup, acesulfanme K, alitane,
ani se, appteanhiaiess desgrked hereialso bi va?rﬁlaw te phghkingsey (sgme pf whigh, & yoment |

but t erscotefiodifdhS] ddd16d ACREL As & ARV T enCALREBle scBORAE YrofidI QLY Cream
chocol ate, cinnanon, bubble gum citrus, 15citrus punch, citrus cream
cotton canmdybitosoesormelgicd (foeauiﬁtmﬁmlv@ﬁs chaspral @adifigations pé tha prttilitor, 45¢ amat e,
dextrose, 0?%1%% 3 ph%gl@&f%llcal chhHgsgt?o?leandeOHlbﬁnaﬁMQQKbrecgj ngh:'{hat the

gl ycyrrhetinate, glycyrrhiza (l'icoricej syrup, grape, grapefruit, honey,

i somal t, Ipkarevcokinetie profinienors ptanged weladsivitiohiba in l‘g@rsrfhfr a1 AGKever a

(NhgnaSMe N t I cream
m xed ber ?&9 Ar? eﬁo% é/svgJ W l%@ly’r? g%lg& aI%S fg@lﬁ%%gg@o h(‘Né%ar maﬂtepm'lﬁa h% ke
pepperiti ntn oqhetm@éxommmtscareaﬁi( iPoosweet @ lmmleexterrdaé pbsm Walf-hfgot beer, rum
saccharin (ﬁql} [ Ol £ one %bbold'%ng)elnt are [l%en%ser?nﬂgftorg RgA semcp vel anecla% e%mblamﬁr [y,
stramberrJ an1 nQ eVia Suct e, >°S6di Um'Sacchar Saccharin,
aspartanea pm:taﬁ tyrbsamekipat sadaitadronnBtkna B hontofkbg, And asBrkrlaﬂasesq;steamr bitol,

SW ss cream tagatose, tangerine, thaumatin, tutti fruitti, vanilla,

wal nut, waternelon, wild cherry, wintergreen, xylitol, or any conbi nation
of these 25flavoring ingredients, e.g.3 anise-nmenthol, cherry-anise,

ci nnanon- or ange, cherry-ci nnanon, chocol ate-m nt, honey-|enon, |enon-I|ine,
| emon-m nt, nenthol - eucal yptus, orange-cream vanilla-mnt, and m xtures
thereof In one enbodi nent, the aqueous liquid dispersion can conprise a
sweet eni ng agent or flavoring agent in a concentration ranging from about
0.001% to about 1.0%the volune of the aqueous dispersion. In another
enbodi nent , the 30 aqueous I|qU|d dlsper5|on can conprlse a smeetenlng
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5and enul sifiers. Exenplary enulsifiers are ethyl alcohol, isopropyl

al cohol, ethyl carbonate, ethyl acetate, benzyl al cohol, benzyl benzoate,
pr opyl enagybyoulo4694 3- but yl enegl ycol , di et hyl f or mam de, peodiSaomolosasry |

sul fate, sodium doccusate, cholesterol, chol esterol esters, taurocholic
aci d, phosphotidylcholine, oils, such as cottonseed oil, groundnut oil,
corn germoil, olive oil, castor oil, and sesane oil, glycerol
tetrahydrofurfuryl alcohol, 10pol yethyl ene glycols, fatty acid esters of
sor bi tan, hgﬁloﬁ‘;lﬁ))%w ich (R k1habs@§rﬁnl§f6p§év@1‘§ﬂbﬁzsand%ﬁﬁi sél&%vlel'y s E@Qﬁ&ﬁbhé@ some

enmbodi nent s har naceuti cal fornul at’ions describ herel n can

sel f - emul of plg@ierugtymsug kd?@ﬁqsmriyfulﬁ%tnewﬂncf(@Ema h&ﬁiuﬂes)fﬁlﬁéﬂrmeemhilbé@er si ons
of one I My 5GBS RukILANO BELmn IfbaL Lk 1ifhsb DR Dy ARt ot s
GEneraIIy, sions are 1 reate y VIqOFOUS Fechani cal I 'Sper si on.
SEDDS, as umep/pmﬂcésdbmds tertilesst omsofddtk kY, BEmMBNgd, dos anc‘sblorin afiethgs| y form
emul si Qns e ded.to an cess of . wat er MAt e nal. . mechani ca
di sper gl Or?V\A(P))r crﬁgle{cljtt ﬁlte klnasel hlg%d‘ sele(ftlvel anfl 1r§‘EzBB 1n?s %étk)f %é@nt le mxing
is requir edlbbmmdntsthe ikbnameenmhmrdeleqﬁivety&nﬂ hlf@ﬂgfhn@tjlbmdsh& J&8| Intd forther

Addi ti onal | wat e can t or to

et i ot et e R gt B SRS RI DT 4B RS R0RES 213 RS, ophobi ¢
active i ngmbddigwit, thekingse 1hme1tcSEE)aSw|arycavldd@@eﬁm}eﬁlﬁmt) BdeardielccVany syst em
for oral renter al I|ve hobic actjve jn dj ents. SEDDS
oy or ovi dhep SRR e fhs FRRE O AR AR b bl A et ve

i ngr edipentrgrtheMerh B Ger@f thOkiashd Gilgtos eévérsgmurﬁinwisagctﬁelswﬁls fox ms ar e known

inthe art and include, but are not limted to, for exanpl e S. Pat. Nos.
5, 858, 401 Mutindisty elasc-famly neotgdingsesinhibiiems. Iap fifics ﬁm%inselgﬁé%pIPWahlal%

i ncor por atigds e Kigdsei@iiRr is1QQdhAkbdut BSohQ. 1RQ ARRF 8GbALRcht H@pladere is
overlap between the above-listed additives used in the aqueous dispersions
or suspendriéhf dhedringse mhipiteris fess diamalous2 §pwen additive is often classified

di fferent lf[U03Q8’ d'Ifl bRt &ﬁﬁodﬁﬁ&@&ﬂeﬁdn@é’@flﬁlbh&s Ehgﬁseiécﬁéf arf?lrlrrbvsers(f‘tqm% ¥ used
for any of several different functions. Thus, ove-listed additives

shoul dihe atraktein tagsiBUfease gjecexdenph By 2 Bskrﬂummg, Fuildﬁ Bikrignasogystehis t ypes of
additives e e
S ount o oft @ngOﬁ lﬂgﬁ’?c?ﬁd\‘,%@l%gn M&r ‘Eé% d#;ﬁ‘lﬂ ﬁd%@ﬁ séigc%gélg%‘ﬁf&s%a{ @h ‘Eﬁphéﬁ} 1 the
art, accomﬂmm@ntwnmmekpa&ﬂﬁmdﬁaﬂwpmoﬂ@dtmeshdeshdéu&0f@©®8m3$nhmnmanasal
Formul ati ons 9 anasal f.ornul,.ati ons .ane kno and are
descri bed i “%{e*[t?rgﬁa e%?%“ﬂP 1O suqtph e‘rﬁ8dlm‘*ﬂ§ H"ié(%i%mﬂ@“ir 6, t ?

6, 391, 4521n@@mﬁﬂpbmmhmmhwa$osm@ﬁhkuaaiEMgEmuoianamdbhIbyﬁnﬁkerence

(A (PP ey PRl RN e R eRionr B o Bk e SRIG U ng 1o

t hese and eabbdimehtetbRingsteighibdrlselsdrly and irfkdversivit b1ﬁdiseto mﬂ@pﬁlraefdrtba sol utions
in saline, | oyi n benz al cohol or qther e_preserv |ves,
o ocar BEBCEmaH e kGO Sy a1 D! T e bR B e A RE Behown | 1 t he

art. See, eﬁfbbdlﬁléﬁtnmk@mamﬁﬁbuorlsleleéﬁve@tanahrrevellafwusm&‘sauuslﬂcaid Tesmage Forns and
Drug Delivery Systenms, Sixth Ed. 1995) Preferablg t hese congﬁﬁltlons
1

10and f or rthsr prabrdiment. the kigaye dahibifor pelectively BrdiriusrtiBlitinds P latieut i cal Iy

acceptabl gukigEasld@nés, thd KBS ilhbioe tiveRibsy MG okRA¥RIvER biddeeea skilled in the
preparation of nasal dosage forms and sonme of these can be found in

REM NGTONMujtiggicCpieRmivprgradmaeEntobit@pipapaier gnbodimeayithe kaipse 2005, a

standard ﬁrﬁfltﬁ{o‘?ﬁﬁ%ldsﬂlar}@@ lifel g klﬁra!@@mﬁﬁ)@tbﬁg [gféfa tePthhd %uglézl?(hrré ers is highly
dependent upon the exact nature of the nasal” dosage formdesired, 15 e.g.,

soIut|ons[0%ﬂgbeﬁsﬁmﬂ@ﬂaﬁﬁﬁﬁﬁ@ﬁﬁ§0M0gH@ém®SM%B@@ﬁw@%BQ@éﬂmbhhwwgeneraIIy
contain | t f I: t) t. Mnor
amount o of Papai R e? ierhhElich ARG B ta ATk Rl BEGRLRD
disper@ingxeg@mr@sogmesbo@ammvsgduﬁunﬁaﬁmant@ngakmsn@f@@Bmﬂsimoa buffering
and ot her stab A and E n ents na The
nasal - dos AR P LB PR SRR LR BRI L PR 3P BB SO BB 07 For
adm ni st r atimouistdagton, nésal :alhmmmt,rautohetomoa‘qadmnmmramcﬁn anygctef adironisdtian.(th) , (1 A),
(rey, creeA, gy, (111, (1r1b, or (1V) described herein may be in a
formas an aerosol, a mst or a powder. Pharnaceutical conpositions

descri bed herein are conveniently deliiviered in the formof an aerosol spray
presentation from pressurized packs or a nebuliser, with the use of a

sui tabl e propellant, e.g., dichlorodifluoronethane, trichlorofl uoronethane,
25di chl orot etraf | uor oet hane, carbon di oxi de or other suitable gas. In the
case of a pressurized aerosol, the dosage unit nay be determ ned by
providing a valve to deliver a netered anount. Capsul es and cartridges of,
such as, by way of exanple only, gelatln for ‘use |n an |nhaler or

e . N 1 . - Y b1 Y 1



[ 00322] Buccal fornulations that include conpounds of any of Formula (1),
(rA, 1)y, (A, (), (111, (111b, or (1V) may be adm ni stered
usi ng a waoi2ety4ede4f or mul ati ons known in the art. For exargsk@p/0523¢h
formul ations include, but are not Iimted to, U S Pat. Nos. 4,229,447,
4,596, 795, 4,755,386, and 5,739,136, each of which is specifically

i ncorporated by reference. In addition, the buccal dosage forns described
herein can further include a bioerodible (hydrolysable) polyneric carrier

that al so .8y &fbddinai) ﬁ{e%hwﬁ%cg%ﬁ%rnﬁﬁ&fom 519 férﬁﬁla'%%ladralwcos a. The

buccal dosage formis fabricated so as to erode gradually over a
predetermalif\@t!llﬂttliﬁl‘ﬁ@l period, wherein the delivery of the conpound of any of

For ”!" a gll)d350]§ | '2%1 'rlno(tﬂeflgl)a%)eét olf Eliaé)n uc% lgl@hads( alrl: 51% ds( 110¥ r@tmg %eiu&htl\é}ed s

provi ded essen ughout . rug very, as-w
appreciatedmm%cmhmssngk@hmewnngKUhthﬂMpyaﬁdwdﬁnmmﬂmdmﬂadﬂénmag95
encount.er d.wi,th qgral . dru n e.g., slow absorption
degradatlg%u%? twgyan%umnggPQ%K{%b S present in the gastrointestina
tract andﬂﬁBS[ﬁrﬂhaﬁ&ﬂsrupambfﬂmhd@mnymanEsmkmeﬂmdMﬁﬁheﬂégaﬂEcﬂb t he

bi di bl d l bl | i, ted that

vi vt ual |y PaReReteR RaR Pl mBS TR G e spatite sl uBRPERA LG of case
pgoflle ;@aﬂﬂﬁH?Q&Dfpm%m%%um&mdnm&ﬁnmﬁbfg?ﬂﬁMﬁw@ﬁ&@&ﬁb?#%é@K??F?g§sConp?rcs
of any o r , , or

and a%y ot[ﬁgﬁgﬁoﬁ’béﬁ%ﬁféa %FéPfSSr’ﬁ d‘bqé“gpsrtrétf@ﬁf Sr?ﬂle%flﬁéo 'HEEES® dosage unit.

Cener alyl y rhdubfRtaRPAhiEE bEcomakivh €6m d}ﬁtﬁ%ﬂ@ddﬁﬁﬁstﬂﬁ@t@@@hﬁdn@m(ﬂé@d gr- soluble and
wat er - swel | abl e) polyners that adhere to the wet surface of the buccal

nucosa. ERSMPRedtis! chgpsrifanof apatithetferepsrfared AEKenhibieie lnadv et yl i ¢ aci d

pol ymers affcCstsudh dsing SRASEsKROMBNER foCRaRRIE liScasd @ﬁfaléf%ﬂ@éa@ whi ch may be
obtained fromB. F %rlch IS one such polynmer). O he conponents may

al so be i rhbf@ﬁrfpf@wa%allﬁ GOmprisiHe ABEETING S5RRAECPOR 8P r&lé%\cmﬁ@al her ei n
i ncl ude, ?@s'itﬁ)nrb@tan)l 6frfhé ﬁgrehl%ntldiil'eé A@ﬁ@gﬁf@ﬂ&@ In Q'ﬁl,u‘tiﬁzp Es%ect QT ﬂgﬁ rs,

Iubrlcants l'avoring, colorants, preservatives, and l'i ke. For buccal
or sublsi n@gsng steptagres aterraathasi forttwetlm@@%etqh@mtem bvéakeer%q’qlée foestreeldsy

T ansder mr o pa Pk ouflis B8 SoBh I M §ah By e LR TR o b
her ei n rraylfdn@naxﬁnnerdl A€l imdabiesd. hp Brtharasmcyofohiclddsingegategiescine matheddbeen
deser bed AR o CR-EORTRLS pAF Q0B 5631 AR oBGS0EE
3,742,951 comﬁl;lsﬁﬂgflacﬁﬁlﬁsteﬁn%h paBént nﬁne@(f 2 pBaacca i@ 8010pRitioB 09 9T, 7R,
3,996, 2%34 afolrlén(?e?ﬁ 10r§egd4ACIé1 n 6b01f0(r)s8f1ri any o’f %%%fo?fgnZéntllolhc%Z[Zéatngent methods using such
dosing strategies, the pharmaceutical composition is administered once a day or less
frequently than once a day.
Kits/Articles of Manufacture
[00353] For use in the therapeutic applications described herein, kits and articles of
25 manufacture are also described herein. Such kits can include a carrier, package, or container
that is compartmentalized to receive one or more containers such as vials, tubes, and the
like, each of the container(s) including one of the separate elements to be used in a method
described herein. Suitable containers include, for example, bottles, vials, syringes, and test
tubes. The containers can be formed from a variety of materials such as glass or plastic.
30 [00354] The articles of manufacture provided herein contain packaging materials.

Packaging materials for use in packaging pharmaceutical products include, e.g., U.S. Patent

Nos. 5,323,907, 5,052,558 and 5,033,252, Examples of pharmaceutical packaging materials
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4,201, 211, 4,230,105, 4,292,299, 4,292,303, 5,336,168, 5,665,378, 30
5,837, 280, 5,869,090, 6,923,983, 6,929,801 and 6, 946, 144, each of which is
speci fi cavbyoltvaaewnpor ated by reference in its entiretyPCT[U30BAHF23The
transdernmal dosage fornms described herein may incorporate certain
pharmaceutically acceptabl e excipients which are conventional in the art.

I n one enbodi nents, the transdermal fornul ati ons described herein include
at | east three conponents: (1) a fornulation of a conpound of any of

Formul a (herude! ¥k arelolt 1)1m1te(d| tbllﬁi)ster f_?z(cké Ib@tles de'eé qahale?sr pl(uhlgé plgs Gid), a

penetration enhancer; d (3) an aquéous adj uvant tion, transdermal
f or nul at i epfaigern swmgea,d@ttbf@tdmd pRACkacorgoatennl gul@h@tfora%selebt@ﬂ forotulatipmi t ed t o,

gel 1119 agelRung S SEIPraARRHALIPI RARRS, AA0fCLAR idGaydn ST,

enbodi nent's atron can i'ncl ude a woven or
non- moven0bmp@mdQMMamempahmB@Hamham@enabsampmmmnahmdumaenewuﬁthe renmoval of

the tr %ns Q%gtn%htsf (?rrag%?l ldl%galsg r%llsfogcf?efr;I tr Q?e_l nhat %eneﬂt 19 1tnﬁ;b1t10n o?g man%ls the
t ransder mal ons descri can nai urated or

supersatu mamcﬁchtk fisat @edigoporenmtibutdi tbftlwsqymptqmtom cise skin. [ 0032 6]

For mul at bl f transd trat f ds descri bed
ot 61 n- RS oy o PR e e ary PRur wee B LB RGO [ very

pat ches alhéreﬁlaﬁptbﬁalﬂy mambmbbsmcemtluscmﬁnmon buith fagsteet, agaq vedisdossd! uti ons,
di ssol ved and/gﬁ%dlsperéed i n r or an gghe5| Such gatches may

15pol vyr
b Sonas » hetan The orBae R gt iy SL HTE neclts i e S irgps

phar mageutht e int@g@dhSsoludloh bhe St Fiflaving b sapste bivelcatleby ¥ Byodeimié he conpounds
descri bed herein can be acconplished by nmeans of iontophoretic patches and

the |ike. IMerdiop Pessldn) Spch #v%%leé%lmomﬁaﬁle%gownm}b.awe%fﬁmgm | ed delivery
of the conpBRUPEH @flatRNYr iRftrub@SnIWIRingd its e the(rﬂeltl)ods Gdsbfifihefeld. 1 B) . (1110,

or (I11D) The rate of 20 absorption can be s|owed u5|nq¥rate controlling
menbr anes [HB358l A KppilhyricHly iBdufromns@r Woferﬂdﬁltlan%iéPl}‘Wﬁ?fSarﬁﬁf Vith g Qe .
Conver sel v, abSQFBhd BRI RNGEE Seab ks, %ﬁn&ﬁ%ﬁ? il QnédAGhEAREMAARA:PLT ON.  An

absorption enhancer or carrier can Include absorbabl e phafnaceutically
acceptlabl degedsydesirable Gomggionimepraal sadyeset spmsipgint fohasogi |ar¢0m9@rndélmmb¢@

transder Myl 43k Gifhid, xblﬂ%fei‘gf sfugﬂe métgiflalé‘m@ﬁ‘lﬁg Yt ‘ﬁﬁ%l@tlr {1 ;?/o' Bk s,packi ng

menber, a reservoir cont aj conpound opt1ona ’carriers,
opt i onal | ylilgentsafibiers.ontdlol, $yrmgesbaarnerepa0k@ged®lntamwr vidlendortplounktls lstinge ski n

of the host .at. a controlled and det er ate.9 d period
of time, ant s Aot letenony (57 i RAE aCL%ée fis? %"” I%*Stmc\(lt’bso'gﬁ%e Injag)gt abl e
Fornulat|mmauﬁﬁﬂgaﬂ]MEnwpmmaﬂmomsmmbat |nclude a conmpound of any of Fornula

(0, L A B0 Ol L han B 5 L e s 1o
physi ol ogiwtah leyte@Co@ibcallr @thst @atdcRrsagingoglthe ddbe NGO atB@G e U 1de 0 biiéttleds
into the container itself; a label can be associated with a container when it is present within
a receptacle or carrier that also holds the container, e.g., as a package insert. A label can be
used to indicate that the contents are to be used for a specific therapeutic application. The
25  label can also indicate directions for use of the contents, such as in the methods described
herein.
[00358] In certain embodiments, the pharmaceutical compositions can be presented in a
pack or dispenser device which can contain one or more unit dosage forms containing a
compound provided herein. The pack can for example contain metal or plastic foil, such as a
30  blister pack. The pack or dispenser device can be accompanied by instructions for
administration. The pack or dispenser can also be accompanied with a notice associated

with the container in form prescribed by a governmental agency regulating the manufacture,
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di spersions, suspensions or enulsions, and sterile powders for
reconstitution into sterile injectable solutions or dispersions. Exanples
of suitabwe agueeses and non-aqueous carriers, diluents, PEDIUSRIMDS5230T
vehi cl es including water, ethanol, polyols (propyleneglycol,

pol yet hyl ene-gl ycol, glycerol, crenophor and the |like), suitable m xtures

t hereof, vegetable oils (such as olive oil) and injectable organic esters
such as ethyl oleate. Proper fluidity can 5be mai ntained, for exanple, by
the use Oqu@ oF Gl 6f@)§1a1%ié@éht1@§ls lv@ﬁdhtrwtl@e is l?éﬂeEtm% df%b&%@i‘@?% géncgf hemkequi red
particle size in the case of dispersions, and by the use of surfactants.

For mul at i d¢rs &fiha @mg éorﬂlemalsmb@mnamed@lmaﬁqae@t Soeh radige, d0rsramplat @i ke addi ti ves
such as p [ reventi on
of the grﬂ%ﬁﬁ&%¥ I%&%%%g?%ﬁsﬁgﬂggﬁL%bﬂ%nsureggggﬂﬁgf %%g&%ﬁ% c?erlal and
ant|fungahmamenWeimswmmnmstI@p@n&b@mspmaMH@mabmman@hmnphem@mnlsorb|c aci d,
and t h% l I é(?nulate i ast%le gwdeaiscle rtlac carr Qe aﬁso%de I Sd%td r‘laced i ennt S such as
sugars, umc Po PR P T RE K ro onge A sorﬂ% of" t
injectablepmhpmnmaemmumaMdkmBMdﬁamehemﬂnﬂughwuahdmbmhmnihe use of agents
del ayi ng absorption, such as al um num nonostearate and gelatin. [00329] For
i ntravenous injections conpounds BXaMPBLESI herein may be formulated in

15aqueous ti ref erab si.ol ogi ¢ atible buffers such
2o Rank- s 1BHE | SRS oG n Bk ol e SRpERs i BER AR P er . *For
t r ansnmucosialstradli anidsfomat firait thepesettrdaalosura ppang prayattatsbevet.he barrier to be
perneated ar use in the formul ati on. Such penetrants are generally known
in thelar XL nteral injections, appropriate formulations nmay
i ncl ude a%ﬁﬂ%& RIProsuraGsESUS A B 13 LPBenoRYIHea YR HYpyhaEdlo[BJaY i ol ogi cal |y
ZOConpatlbIe uf fers or excipients. Such excipients are generally known in
the art. ‘ﬁ%?@nteral i njections may involve bolus injection or

conti nuouqomﬁpsuonmm%qar (U 1RhdQPRenlyDI1H- r%td DA MRYink@n PR AIRE )0 uni t
dosage form e. in anmpoules or in nulti- ose containers, with an added

preser vat |1S/I§6P3T‘Pﬂeasﬁrﬁﬁ]tof’ﬁﬁcleMi’fé%loné]d’rﬁ?@‘sﬁhhéﬁloéé%% WQAHOKSRRi Brigty4be in a

form syi t ablRx{ ¥ RGN IR Hks ddﬁéc?t%tﬂh@ﬁ'yl WloAdSUBH hiL§ 2 RHRRRASh AN Bentle
25sol utions or enulsions in oily or adqueous vehicles, and may contain

f or mul at onr«;ﬂtesgfemlt koug.jldnonaschderglsanigimaged st dissillation. thy resdiyebeil dibsoped 81 ng
agents. flﬁéi&%%ﬁ&'%l?tﬂl: Hfa%hg%%%‘a’&% 36072 aF %QFe%lUﬁx%?@ % h?l&‘?&tlé on include
aqueous sol utions o e active conpounds |n wat er - sol u orm

Addi t i onaldisyolvesiis paweic 6209 n@fL) anH ¢ctabydroferand dpoln ddalomyitble (bt %phis edileds

appro r|at |I g n ts or
VEEI cloes |ﬁ% glu{‘l&{at%% glg S sucﬁhlgesasdggl La O%l%q?leﬂg'ﬁ)%gml?lﬁe %\6%?ty acid
ester 0 smtdhlenaslfémﬂy wlmleemmatammgtthe tginpereﬂured&inw @C. IAlﬂpolsbcvmatO Aqtheous

i nj ection SUS enst o cont S. whi ¢ r i SCOSI ty
of the SuSHETBT ORI IES SRR AR B ERAT ElelBhaRR ihofe sy oy
dextran. ﬁmpn¢an@bm&dnihﬁu@ﬂ$9&ﬂﬁhen¢ﬂ&yu@hﬁ@hﬂ@ﬂﬁﬁbmusummabweh$nab|Iizers
R R T A A T R
[ ngr edi entglmyséaﬁsdum rBQNVREFhidhOik ffbaft@rwmomﬁtﬂleteﬂﬁyl '&b@taWtb kiva 45ui éfabi-e vehicl e,
g., Sterile pyrogen-free mater ef ore use. 331]. Ot her For nul ati ons

[ 6033215 | Hicyanr ZhHreRb it R Phemy W@?%%ﬂ@ﬁgln@rp pRer feceuthtal

conmpounds fiBe HEVaPRh@MEvesSYSR (B%%) Al -AXARBRLSwdldkpos@es and enul si ons.
In certain enbodi ments, conpositions provided hereln can al so include an

mucoadhesiPheopBIipREethens g 2 Lrsy-revehs ckifomeh B sritisieathppuse for further use.

car boxynetldjmlﬁﬂel llull BR: anocﬁﬁﬁ%@yf 2- (@ﬁl{eﬁei}ffohﬁﬁ/l)gth&%l (X@? ?]m acetomtrlle (780
a)poly(nethylnethacry ate),” polyacryl am’de, ycar bophil, acrylic

aci d/ but ylmldelng/mthen@é%myhentlrr@bmdarmlmgyn At éi \alnti: adéiwgran. [00333] In sone
enbodi yen ﬁﬁmﬁﬁ t pically
and casﬁﬁbteiﬁ O(S’Tﬁﬁfea e H@(? arflléé’f‘?éél @%rhfggﬂ?@x lgﬁh%mg%ﬂglt%er(ggf%ﬁ fy
conp05|t|dﬁ§’Tbmmhxamlsﬂﬁmdﬁudsmysu§p%h9n©ﬁsn2B0ﬁsmn$wag@ﬂiﬁﬂpastes

el cat o Bl MR brak A oREiod BRMIIREL 5o e AL EBR A diGA!
conpounds can ¢ ntal’n so BT Zers. stabilizers onrc anci ng agents,
buffers and preservatives. [00334] The conpounds descrlbed herein may al so
be fornmulated in rectal conpositions ssch as enemas, rectal gels, rectal
foanms, rectal aerosols, suppositories, jelly suppositories, or retention
enemas, containing conventional suppository bases such as cocoa butter or
200t her glycerides, as well as synthetic polyners such as

pol yvi nyl pyrrol i done, PEG and the



like. In suppository fornms of the conpositions, a |lownelting wax such as,
but not limted to, a mxture of fatty acid glycerides, optionally in

conbi nat iwO wittdiewadcoa butter is first nmelted. Exanpl esPofi/usealhoss7of

Dosi ng and Treat ment Regi nens 25[ 00335] The conpounds descri bed herein, in
sone enbodi nents, is used in the preparation of nedicanents for the
inhibition of Btk or a honolog thereof, or for the treatnent of diseases or
conditions that benefit, at least in part, frominhibition of Btk or a
honol og t hgy ér%l‘fetate"hn@%kﬁe'd%ll v@thr(?a{tmgenfﬂ?fnetd’rﬁatahdq&aﬁ&){teﬂ)fﬂlteri'@sugl'e?seases or
condi tions describ herein in ubj ect in need such treatnent,

i nvol ves auftmctidstithadi¢thy] ctifer @@2%@Lhd@@ntmg:@¢mmﬁﬁlpb1§|0ﬂ| Bragorgten efithd ng at

| east one a (d A B)
(rrro, ﬁ%@gﬁag g%i@”égit :fgﬁec%ezr (eﬂle}r?ox}grb '%%’phé] %Pémg}lil car iy a'Iﬂacégept abl e
sal t, pharomgewhdc“éltd ipschubdept Jalpheﬁd\l-tmcﬂadbs:hrpmatpglaple@|gwllﬁyﬂ aftai roe

nmet abol i tein %) ?r maceutical |y acceptabl e prodrug, or pharmaceutically
accept abl 8887 Vit e thereof, in therapeutically effective anbunts to said

?] ubj ect. [[OIBBﬁ]G] 1]1h91cgmmp23meﬂmxm3 (@pMﬁxyﬁhﬂgrl)teﬂfn@@ﬂﬁcg) Ao 5) tdd:@srmr%I ;oed
er6|n in er odl | Ster | C an or
t her apeut 0L N2 e TR o g o0 & B Ee R st OBt Bkt one ar e

adm ni st em@dratc@1@mpatn eetiiolaR s ﬁﬂdyn(swafeﬂrohlﬂg: shgamitshtd feli ISieas Etinolc@ndi tion, in
an anount f.fi gur e I arti.al est t ynpt ons of
Fhe ar soasth i Ef Bierent Kistrp Sor fgts falarotds SUER R ond on t he
severify ang e@gﬁéls@t@f(mhﬁlddh@ﬁaee i04ir @wxmﬁlﬂo 4pgyend-egs therapy, the
patient's health status, , and response to the drugs, and the

j udgrent @hertorséplterealtsrrwlepwmﬂoawgeSqld [00337] In prophyl actic

applicati qmms]c0mp&&rntoupasan&@qh@héﬂoﬂﬁ)&hﬁ)@%&@Wﬁﬂ@%&@@d@er ein are
admnistered to a atlent susceptible to or otherw se at risk of

parti cul arforgiaguded 800 al-geiddhspted pndes pidogenom 1 8&Gcliar fhhowrﬁtmfearf&ondwturred to be
a " Pr OPNYKAGHI A bo-ChieEhiA SRR YR ARk, HRSEH o dnldie® Wiy wblt il eCi se
amounts al so depend on the patient's state of health, weight, and the |ike.
VWhen u$ed waterdhgravitiemethanof prdedriodan emtﬂmr@ofﬂoqrmmh%mhelwphensdepTénd on the
15severit u he di sease, disorder or condition, previous

t her apy, typhlgg(gg@q‘ (lrit]?%nﬁlhhentaQIth status and response to the drugs, and the

j udgnent dixamipl ka: Spithegs gy SHdtaarinoPdd-pB8joxyphaybd tephadolnmt-s, t he ki nase
i nhibitor js n ered i a regul ar basis, e. g three
tinmes a daglpyrfmﬁll iﬁeglperlglnol'yﬁ%mgaztedayfle very ot her day or every 3 days.
I n ot her &cobeonké Wents, the kinase inhibitor is adm nistered to the patient
on an 20intermttent basis, e.g., twice a-day followed by gnce a day

foll owed by three tlrres a day or the two days of e Week or the
first, second and tJ#iJ day of a week{ I'w—$ome embodi nmeft ntermttent
dosing is as effeg as regul ar g. In further Iternatlve

enbodi ments, thekinase inhibitqr, i dm ni st ered ,&nl en the patient
exhi bits a parft | ar sy&mpt om t he ondet of pdi or the onset of a

fever, or t ézot of an tnflm Non, Or 25Chend of a skin disorder.
[ 00339] I, gase rein thé Ient s condi tilondgds not inprove, upon
t he doctorms |a\cre i the adm' |s ration of the Ytonpounds may be

adni ni st er 84”¢ N oni ¢al hy is, for ano t ended p@d

i ncl udi ng t haoughout d) t| on, ient's i order to

anel i apat e or ot herw se @on r ol or I|mt0the syrrpto of tl®e patlent S

di sease or Céilﬁﬂté 8 orr?fo P29 ’lnérfb%uﬁﬁr?%{l ﬁo‘h%gglm%%fﬁ i f}gat us
aesy

does i mpr Odlazbdl ngy ate( \9) Otgtra ?u%n
conpounds nay e grrven con |nuodsl rug bei ng

adm ni ster y be te %&a il end for a
A L Wafeﬁxrtﬁ%flzeﬁ?w e %%Q* PRLy g
hol | dapg C&ohanay 1y, Aetewdednl]ﬁstcbalyse;&h@lelofylmweacmoﬂcdmddwngslh)anwa)%clmﬁneeIKarrpl e

only, 2 da 5 days, 0 days,, 12 days, 15
Gays. 50" dtdertsd R niian Lo g s PG aly b out g 8o g0 days: " 150
days, 180 doBYimidid A0y 1haysidin25Q) fiery- 3-cnd 8hhe dayfipoud@@adays, 320 days, 5 350
days, or 365 days. The dose reduction during a drug holiday may be from
about 10% about 100% i ncluding, by way of exanple only, about 10% about
15% about 20% about 25% about 30% about 35% about 40% about 45%
about 50% about 55% about 60% about 65% about 70% about 75% about
80% about 85% about 90% about 95% or about 100% 10[ 00341] Once

i mprovenent of the patient's conditions has occurred, a maintenance dose is
adm nistered if necessary. Subsequently, the dosage or the frequency of
adm n| stratl on, or both ~can be reduced ~as a. functl on of the syrrptoms to

o, M L T T o, .



20treated, and the subject or host being treated. In general, however,
doses enpl oyed for adult human treatnent will typically be in the range of
about 0. 020 2010046965000 ngy per day, or from about 1- aboRCTAB@OMR3PEr day.
The desired dose nmay conveniently be presented in a single dose or as

di vi ded doses adm ni stered simultaneously (or over a short period of tine)
or at appropriate intervals, for exanple as two, three, four or nore

sub- doses per day. 25[00343] The pharmaceutical conposition described

her ei n_maYodas| N 19Nhfs HASAER- 01 TRorSUicha 21 00 raShing L pATh Al L@SPN Of
preci se dosages. In unit dosage torm the fornmulation 1's" divided 1nto unit
doses conte efipalymeppewyrtiipticaylghesnhine(I'8E) (@plymadaty weppnixed togpibemeith The uni t

dosage may be:.i i -aining di tyties of
the for mist rasuriBRelAl M), AR RARu SRS SHSEELTAOHARIS T o
and powdereguivalenti)atas addedaohe missre fBlovAgbydisadditmpehdiisoproppinposi ti ons can be
packaged iy, ShOgl & U106 009 T Sl 9RRRL S SO BEDSTRa LS AARYELY:
mul ti ple- d6§&" Fecl'dsabl’e contai ners can be. used, 1 i Wil ch case it is
typi cal tovéernghudie magionssrwat wasdilicredtth enpeogesedisand tiycavdyn nixtexanpl e

only, formulations for t | .injection b esented ip unit
Gosage 1 ortis cquspaRsdsan R hyeSh e g in BB aRb RIS o) B gt

mul ti - doseéente@ftiaterBar(Ss mgh.t h an added preservative. [00344] The foregoing
ranges ar rely suggestjv as the nunper of vari es in regard to an
i dua0ERES, feRrAaE a2 Marge iR b SRetE vl Bak ' r om
these 9 r eeINe A GoNRhIRE] t31deyNBAT ThI G BNIDRs B HlvEDH G BForbadthAR addl t er ed
dependi ng on a nunmber of variables, not Ii to the activity of the

mted.
conpound  dagkylaping (H4Qaulsvasaddedallersdibyrastyb ghlpiidedP 840 mip el hewenstion
agm ni St 1 alal Qppddfer Tk THERLSiAMmikiR: LA Ahdakh SHB) Qelon iigomever ity of
t he di sease or condition being treated, and the judgnent of the
practiti of#fic acl@f@dh@tsxylthr@fmecﬁ%praw eyesmap duied witleMeSOacpd encgiieted
t her apeut ipgygh @fabﬁs@ﬂagrapmm dgicemiard ml)féa@é%ggp&a{p%ﬁﬁm ds@BYhite

procedures in cell cCultures or experinental animals, including, but not

limted toolid WS @étlor Mliatil-oMMR400NEIZTHRD, 61 b Tddse, Pldt hdd, i, dH5096 of t he
popul ati on) the 0t th A | y e V<. | 0% of the
bopul at i on AN G2 OO IILOF ORE 1087 AR é‘g’glﬁ‘dl@h‘g%‘g%&sﬁ 2 Pacts i s

t he t her apgélutilcmi Giidx3.3md 0.3H;Gah nhéH150xpr®&S$eB. a5 1Hhe. lrat 11y between LD50
and ED50. ,G¢ Q%nﬂ§ exhi biting high therapeutic indices are preferred. The
data obtained from'cell culture assays and ani mal studies can be used in

f or mul at i Mixampieakbg SywthedoefAy@-fminoids@-phen nypheny)THé-pomals,4f such
compounds lies preferably wihin . a.range of citcul ating concentrations that
i ncl ugzg tr‘ilimﬁt% 1-“}-9' hpﬁeﬁpmﬁt’%’gﬂ’ %‘FY@%XWQP%iQGS%y vary within this
range dep@onémgvupon the dosage form enpl oyed 20and the route of

adm nistration utilized. Dosi Strategies to Increase.Selectivity [00346]
Descri bed herein are ki naseﬁ@gi tors that are sele for one or nore
ACKs, including a Btk, a | og, and a Btk kifiaXe—ysteine honolog. In
sonme enbodi ments, the inphiNRitors described hereigial so bind reversibly to
ot her ki nases (sone of G ¢h, in some 25enbogimintg, are also ACKs). As a
means of enhancing t & SE ectiviQ%oE@QJile, sUth)Tnhibitors are fornul ated
(formul ati on incl ugessetiem cal H ORS ®F Y he i nhibitor, use of
excipients in a phdgngcedtical cofpodi ti on,l_apd. fbmbi nations thereof) such
that the pharnacokin@tig%ffofile favors enhaNced\ selggtivity of the

inhibitors for an ACK oyeria nan- ACK. By way of /exanpl y, an ACK is
formul ated to have a shart Npiasma half-life. 30 er enbodi nents, an
ACK is fornul ated to have an @xtended pl asma hasd -1ife. [00347] In one
enbodi ment are kinase i¥hibitors that selectively and irreversibly binds to
a protein[o03eDsi temkitirasel-sk(4eahiad-3f(nhedikikpheay Bl K-gyeuroloBy-dppadmaliBt k

ki nase cysteine . homol og, ,i n whi ki nase i nhibit ver si bl y and
non-selecﬁf:@H§“6?ﬁG§hF%*%€ﬁﬁﬁ?F%%Pégf?gbgméﬁG%QWHEPV%%gﬁﬁéﬁiphg , and
furthes i pymiih€ .04l phastBed@lrborh tddefurt fe 1B hRASE: MiXAir®ivbORoiksd hess t han
about 4 hours. In such an enbodi nent, the kinase inhibitor selectively and
irreversibly binds to at | east one of Btk, Jak3, Blk, Bnx, Tec, and Itk. In
a further 5 enbodinent, the kinase inbdi bitor selectively and irreversibly
binds to Btk. In a further enbodi ment, the kinase inhibitor selectively and
irreversibly binds to Jak3. In a further enbodi ment, the kinase inhibitor
selectively and irreversibly binds to Tec. In a further enbodi nent, the

ki nase inhibitor selectively and irreversibly binds to Btk and Tec. In a
further enbodi nent, the kinase inhibitor selectively and irreversibly binds
to Blk. In a 10further enbodi nent, the kinase inhibitor reversibly and

o, o v o a - Y o r o, . o



honol og, in which the kinase inhibitor reversibly and non-sel ectively binds
to annultiplicity of protein tyrosine kinases, and further in which the

pl asma hawb 2bifeeéwh t he ki nase inhibitor is greater thamrcCahmsadioh23nours. I n
such an enbodi ment, the kinase inhibitor selectively and irreversibly binds
to at |east one of Btk, Jak3, Blk, Bnx, Tec, and Itk. In a further 20

enbodi nent, the kinase inhibitor selectively and irreversibly binds to Btk.
In a further enbodi nent, the kinase inhibitor selectively and irreversibly

bi nds to Jak3ar hheBus MH%% SRR E[tha sfiG 45 ARBR: hAY Bicliicgpg! ectively

and irreversibly binds to Tec In a Turther enbodi ment, the kinase

i nhi bitor n@éﬂu@c’s’ﬂrs\ﬁ‘/étrw@nﬂth Etoéedp& b} |5 bLrad Snd-)Btle canbidergania a furt her
enbodi men i i to Bl k.
e 25t aet P eSS RAITLL MRS BF ity BVhold TRUELRL Dy g Rues

non- sel ectin mllyantmumd@ chainltaommthanepemdqiutif}ecblﬁy ﬂaEShdnamatographsotséicm, b nase

i nhi bi t.or rt her o) , ~the nhlbltor th S hal f
life of tﬁg3 |né§g(ﬁﬁﬁﬂggqgigh 5%%@? ﬁlgﬁaét (?nTgmﬁ%mF§V1%6®§gg] I n
anot her asgpBahg)of such d05|ng nethods are pharmaceutical formulations

accept abl &anwcr s P AT ARt oSy el 7

fornul ati erﬁﬁlﬁllf-p-lynpllk)altl&ﬁi 1-p)-2aydesstyethahodm) ni strati on sel ected from
oral adm njstragjon, parenteral adm nistration, buccal adm nistration,

nasal adnmidiners %tk on, topi cal administration, or rectal administration. In
certain enbodi nents, bhe pharmaceutical fornulations aredhornul ated for

oral adm nistration [00350] In another aspect of suyech dosing nethods are
met hods for treati @ eumat oi d arthrltl S conprising & nistering to a
subj ect any of thie 0

¥Fdr enent i oned JA |nn H{tors Shiwaty-sel ecti vel y and
o Btk and Tez” 41%%3 % n a f‘ gl aspect of such

%ratlve dlsorggmm@rrprlsmg rri jstering to a patient

in need a pharnmaceu al conposition of any of the af nti oned ACK
i nhi bitors. [00352]\ Invi@ further aspect of such dosingy stwaf effes are
nmet hods for treating™a 10rheumatoid arthritis or condiTion {¢conpri sing
adnmini¥tering to a patient in need a pharmaceutical cofposition of any of
t he af or ene368pNaW Afiktur b (R) BQﬂ{aherﬂoﬂyIﬂleﬁﬂ)’ 1 @pertisPeet)-10f-pybitiv[glasi ng

strategies_are nethods for_treating a ease char erized by hyperactive
B cells c&’ﬂﬁﬂlﬁgﬁhﬂ‘g‘"%ﬂ‘? {ﬁ) e gagglmhaa%f% Eng) andh tfﬁ@@iﬂnanepﬁar et i cal
conposi ti CFP{PQEO@HJYL) afrrihdm Al e Rt aed HAGK 44'3 B ?9 fnQUn® poltidnartfeur t her
aspect of s dosi ng strategles are nethods for treating a disease

char act er .rﬁzaéaorb‘yasm}lﬁw%tw@ U fooskiemeeTaiy AR stifiefl Qigrigt §40ditng to a

pati ents '@oﬂ%ﬁﬂmﬁr&ﬂﬁkﬂ%?%H&k%&hmﬁ&wﬁﬁ%b&wﬁﬂmﬁmﬂﬁQﬁw%%d&ﬁﬁn&ﬁ&ﬁﬁﬁent'Oned
ACK inhibitors. In a her aspect of such dosing strategies are nethods

for treat (Y raldwaead avith paveguy Ea@lié@llubvl @@%hswpb} dbe pahd vBs didtered ofind

hyper act i iy need a
pharnaceu%ﬁ% %Elﬁgjgﬁ?ﬁgﬁpgﬁﬁgﬁg 0 t%hﬁégﬁgggﬁgﬁgﬁgﬁgﬁegﬂé8%Q?nhlbltors
I n any of(NhéCaE5h@mémuhwmgmmmimamqgnEhmemﬁmUs%uswwgmbudhM@@snn@(Nm
strategie i a day or

| ess freq%ﬂﬂgﬂ%sgﬂgﬁmgn QL&S mﬁgﬁ?¥§%§?? UI%gﬂ% )ﬁgﬁhggﬁﬂﬂggg %0353]F0r
use i ot heittityeat Wmemm[ﬁ weanghm s lnesod lﬁbadd kTéue eolnl cokedtal wamsdvahdd cl es of
25manuf act ur e in. S ude ac rler
package.  PIGBAl SRR RERFURESH IS Cinlin T Dt L P AR ORISR B
contalnersvamemoﬁvamaM$gmthﬂ$knammBgme |'i ke, each of the contalner(s)

norein. | SERCRBG: SRPETR AL Q0T e 3 ey e B P EE P Sy nges.

and test typesmidideyDpipeadner-§l)&hindae (§)or rred froma variety of materials
such as glass or plastic. 30[00354] The articles of manufacture provided
here|ﬁ500ﬁ?5?ﬁe¥H@kaging mat eri als. Packaging materials for use in
packagi ng pharnmaceutical products include, e.g., U S. Patent Nos.
5,323,907, 5,052,558 and 5, 033, 252. Exanpl es of pharnmaceutical packagi ng
materials include, but are not limted to, blister packs, bottles, tubes,

i nhal ers, punps, bags, vials, containess, syringes, bottles, and any
packagi ng material suitable for a selected formulation and i ntended node of
adm nistration and treatnent. A wide array of fornulations of the conpounds
and conpositions provided herein are contenplated as are a variety of
Streatnments for any di sease, disorder, or condition that benefit by
inhibition of Btk, or in which Btk is a nmediator or contributor to the
synptons or cause. [00355] For exanple the contalner(s) can |nclude one or

o I L o, o "



10 be an intravenous solution bag or a vial having a stopper pierceable by
a hypoderm c injection needle). Such kits optionally conprising a conpound
wi th an iwernifosbdsg descri ption or | abel or instructi on®CralSatioos3vd its
use in the methods described herein. [00356] A kit will typically include
one or nore additional containers, each wwth one or nore of various
materials (such as reagents, optionally in concentrated form and/or
15devi ces) desirable froma comercial and user standpoint for use of a
conmpound descri bed herejg,. Non-limting exanples of such gmterials include,
but not limted to, fers, diluents, filters, needles yringes; carrier,
package, contai ner, and/ or tube labels listing co @ s and/ or

[ i [ gAs for use. A set

instructions for nsg,
7] A | abel can be

of instructions wll @l so typicall y/Uh JJQ| uded. 20
R R
on or associated wfhhe container” A abel can bl dncont ai ner when
@are attached, nol ded

letters, nunbers>qf of her charact ersD"f,@,( q:l_)'pg the | al¢
I'a

or etched into the cg i ner itself; can be assgdeiated with a
cont ai ner when it is{pr nt within a receptacle or carrie at al so hol ds
the container, e.g., a package insert. A label can b to indicate

that the contents aré to be used for a specific therapeuti c appl i cation.

e e G St e R D R

phar naceutipaimidiofposid (60085 gan Thd (hmeEsevs eddddncaicpalidride (m&m«a)msér devi ce

whi ch can i ope nore unit dosage forns co ning a c und
brovi dod HAPEMET HES BBE IR o bR B COREHME ot HrDet PR te foi 1
such as atﬁeqleédugﬁ ﬁﬁxt@l@%s p%?@re@?&KWS@hzﬁ?ﬁ@ﬁ@ﬁLQ)?MieQ@acﬁ@ﬂmQ@ur@%@”pan' ed
by instructions for adm nistration. The pack or dispenser can al so be

acconpani ddutgs with AR GN & cxbwaeiuliiee OhingimE pecpewtomi HeMS ¢pnfigned thitescr i bed
by a govertﬁg@{ﬁtltﬁjg \}ﬁ&ﬁ%axﬁﬁg&'h&tdf@@9)}1§'ﬁleqﬁi@%?ﬁ&ﬁﬁe use, or sale of

phar maceuti ca otite Is reflective of approval by the agency of

t he form dixamipte 4Syythesis oA A3 dd-Aneined-Haxhgnexgphenyde HapyonoloBsh noti ce,
for exanpl i U.S. Food and Drug

Adm ni stra dﬁf 5%1?1 b“?%b@@%‘#@%ﬁ %129 r5“35 ggn ?ﬁoél%g%proved product insert.
Conposliot i @eBemokX.ai ni ng a conpound provided herein 5formulated in a

conpati bl e pharmaceutical carrier can al so be prepared, plLaced in an
appropriate contai ner, aabel ed for treatnent of an it ed condition.
EXAMPLES [ 00359] The fo ¥ng specific and non-linmitipg ®xanples are to be
construed as rrerely ustrative, and do not limt t pr esent di scl osure
in any way V\/natsoevlo Synt hesi s of Conmpounds Exenple 1: Preparation of
4- Ami no- 3- (4- pheNoxypfreny1) - 14+ pyr azol AFI dl p P
4- Am no- 3- (4- phenx henyl) p razol%ié&, Wi | ne (Internediate 2)
is prepared as |?\IS | gsed™i ®Tnterwati gnal Pat ent! o|Acation No. WO
01/019829. BriefNy, N- 15phenoxybenzoic acid (48 'b) |s ded t hi onyl
chloride (100 nL) a eated under gentle refl ux for gy\/g‘ onyl
chloride is renoved\by i stillation, the residual oi Ns¥ol ved in tol uene
and volatile materi ) removed at 80C/ 20nmbar. The resul gin@ acid chloride is

di ssolved in toluene (200 nL) and tetrahydrofuran (35 nlL). Malononitrile
(14.8 9) |[m)3ad]de(Toaarsdlutnbmoﬁ(a)a)ﬂt(n{phemgzlp}&hylbﬂéplipa‘ﬂdm 1§1)A Avhyheoleddi ng

i nt Bl i A4 ERR e PoRD e i Qe T i W 20 Betn i e 1 <

stirred atrnla(kﬁ‘oled/e)roﬁ(g\his a@lﬂécmacﬁwldpmpdiﬂogrctmtmdle@ [}2’@\2&)@ iytolf.i Aftgrat i on and

the filtrate ey rat in vacuo. The r ue | et hyl acetate
and washed! IWH{;H?{ Cﬁ/ﬂ?dﬂ?ﬂ?ﬂ mExtyg wgs d ‘H Wik ?tﬁylﬁf?tﬁté(lgﬁdm{}r"ingd over

sodi um suhfaaited wifuaar (86 QO Iqa% o@ﬁlcwewag@leﬁl(mgsog ﬁl@mcs@ldl d residue which
is treated with a little e acetate to

25di cyano-on9syiiekiy colleey. 6?15%9(%%%}1#)781 t@ Sa%d %fawbﬁéteétﬂ flagh (m p. 160-
162C). Th %hlfohla{org?arpﬁy o %@M@Ac% lgbofl@@o 36 %@z%)%@%b Rf3-(4- amino-3-(4-

1, 1- di cyano- 2- hydr ox -(4- enoxyphen é hene as a grey-brown solid,

V\:hl ch is §hq3rf0p<wh@mrlp H faéolp%r4 - IRy fREsin- ‘{rg piperidin-1-yl)-3-ch oropropan 1-one

[ 00361] 1, 1- Di cyano- 2- hydroxy 2- (4- phenoxyphenyl )ethene (56.5 g) in
acetonitrile (780 nL) and nethanol (854am.) is stirred under nitrogen at 0OC
whi | e addi ng 30 diisopropylethylam ne (52.5 nlL) followed by 2M

trimethyl silyldi azonet hane (150 nL) in THF. The reaction is stirred for 2
days at 20C, and then 2 g of silica is added (for chromatography). The
brown-red solution is evaporated in vacuo, the residue dissolved in




ethyl acetate and washed well with water then brine, dried and evaporat ed.
The residue is extracted wth diethyl ether (3x250 nlL), decanting from

i nsol ubl ewoi2b1/Eempor ati on of the ether extracts gives PRTAISQ010/052377

1, 1- di cyano- 2- et hoxy- 2- (4- phenoxyphenyl ) et hene as a pal e orange solid. The
insoluble oil is purified by flash chromatography to give 15.0 g of a red-
50orange oil. [00362] 1, 1- Di cyano- 2- net hoxy- 2- ( 4- phenoxyphenyl ) et hene (22.5
g) and 1, 1-di cyano-2- met hoxy-2-(4-phenoxyphenyl)ethene oil (15 g) are

{1 eated wdl.a vaak WO OMRYHAG NDIXS A0 (18111304 1B hangk g0 ) and
heat ed on the steanbath for 1 hour. Ethanol g added fol |l owed by

wat er (10 7r0)m, 3Rk 7@Pedd0dint dHpd- 3, dH). ¢.18d) l(b,(m, éd).add- W5t @H10wi t h

et hanol i no- 5- (4-
henoxy phang Pyl Shaftds bENRSH @R 3k pheh A n ARkt

3- Ami no- 4-d¢yyaimoidin-{-41)piperidinylil3y((S) By lemuine-3¢(@phsneryphenydbibended i n

f or mam_de 300 nd. heat ed..unde it for 4 hours. The
reaction My E‘H dih Swlﬁg'?gl)%erélggd léga?gan-?g%ﬁn% is added. The solid

is collecﬁkmmnmxshed well with 15water, then with nmethanol and dried in air
to give of 4-am no-3-(4-phenoxyphenyl)-1H pyrazol o[ 3, 4- d]pyrkggdlne
Exanpl e | a: Synt ﬁIS of 1-(3-(4- agb$o 3- (4 phenoxyphe y&) - 1H pyrazol o

13, 4- d] pyri m di yI)plperldln-

Synt hesis of c¢

dllsopropyINw

descri bed ker K
25Scheme | I'N: detailed illustridti ve exanpl e of the 'keaction itions
shown in Sche | is describe r the synthesis of N

1- (3-(4-am no- §- M»Qﬁ?hoxyphenyl - ¥ pyrazolo [3 , 4- Im din-1 -yl)p
iperidin-1 -yl,)propc2- en-1 -one g Conpound 4a). WO 160

2011/ 046964PCT/ US2010/ 052377 [00365] 101 ng of

4- am no- 3{¢87pheridx ypired 1y cankpopyd dBdlsofBhesizd]l pybasivicdidieonandoi33@mplg, of

pol ynmer-b ry P gether with
5 nmL of tggﬁ@%&g4g uragﬁgﬁaggb&{ }tE%H%E?’ SQ?%&?%@%%“%%ﬁ%%(Q%carboxylate
(200 nmgy; 2nI0. @qHENaquﬂt)sé addad toatieldction nmlsamremn)dthaxted toabi3sweg Cbyrhthe addi tion
of diisopropyl 5diazodicarbox (0.0 The reaction nixture was

oti 11 ed ATCLEBEORRE SranEBYdPHgS. The Tsaetron et B SHE F1 Tt ored to
renove th@eal’cﬁ@dIﬁ&tﬁﬁfbsﬁlfb@1ﬁ@1@@1&d1@6t1ﬂb&6mﬁcﬁlnm. concentrated and purified by

fl ash chronatography (pentane/ethyl acetate = 1/1) to give internedi ate 3a
(55 ng) . [Qera-t P8 ORI HII Y O popads ng) was treated with 1 nL of 4N HCl

i n di oxangxhmplels: lﬂk'ﬁ&%tr@ﬂﬂn&hﬁ?&ﬁﬂﬁﬁm rated to dryness The residue was
di ssol ved in dichl oronet hane and triethylamne (0.0 nL) was added

fol | owdd BY034&k yvIThe BitlolGseef compourmls ﬁﬁyloseﬂrbére#r@aé@tf:@ﬁnw@zg bethgppediuter t er

hours. Thgif,&aGtdyOnd Y &by %&1&@%%@7 ORIk -AYARY cXY@ithuxaag Hé‘s@H§edC' tri C
acid and then mnth brine. The organic’layer was dried with MgSO, and

concent r abel@w. Fl ash chromat ography (with CH2Cl12/ MeOH = 25/1) gave 22 ng of

g f) rrg atj nCYi 3@39%]‘ 2E§M<" kib$s ZT 2al'§v1t§/qg Eﬁer d(u%’ﬂi%)a Tlm%%%i_{?veg :h?' %Mgﬂéeﬁgs%ﬁﬁ‘): 6. ? ? ?n

1H 5.5-5 eﬁergmrar@&r (TIR -FREM) m@ﬂhodmﬁﬂMemur@n@H aredjpe@formed ihlreaftidn m 0. 5H

T lﬁOﬁme Ofg%%g}%l 9?-5%9 §§fni' Rgseis Iklg?se ehzyrrge 1nt|ib1t0r JXTP%‘[ t}]fel_k %org m 1H

1.6,
3-(4-am n%&qﬁaée)pmﬁimomma@mékhbshhkemsroaaci\«LEi@E%LYSSARQ-NHZ) are incubated
20d] pyrimdin-1-yl)piperidin-|I- 3-di hydr oxypropan-|-one (5a)
in a reaction buffer composed of 2 mM TI'IS 50 mM NaCl,"MgCl, (5-25 mM depending on
the kinase), MnCl, (0-10 mM), 1 mM DTT, 0.1 mM EDTA, 0.01% bovine serum albumin,

0.005% Tween-20, and 10% DMSO at pH 7.4 for one hour. The reaction is quenched by the

25  addition of 1.2 equivalents of EDTA (relative to divalent cation) in 25 pL of 1 x Lance
buffer (Perkin-Elmer). Streptavidin-APC (Perkin-Elmer) and Eu-labeled p-Tyr100 antibody
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Schene VI. [00367] A m xture of

1- (3-(4-am no- 3-(4- phenoxyphenyl) - 1H pyrazol o[ 3, 4-d] pyri m di n1-yl ) pi peridin
- 1-yl) prwp-28t1é16961- one (4a, 220 ng), 0s04 (2.5 wt % i n PCBASR)1065837M) and
25 pyridine (0.04 nL) was stirred at roomtenperature for 18 hrs. The

m xture was worked up wth sat. aqueous NaHS03 solution (6 nmL) and stirred
for another hour. The aqueous m xture was extracted with Et0OAc (30 nL, 15
mL and 5 nl). The conbi ned organi c extractants were dri ed (Na2804)

filtered %ﬁ&klﬁ‘ﬁﬁ%ﬁ{aﬁg%ﬁ&ﬁ;ﬁ?ﬁ%@r%%d&ﬁ ah%e;h"‘@éuﬂb?o &S&lcérﬂ% ibps@mount

of di chl oromet hane romat o r I ca ]?35%5 MeOH
i n CH2C12 of t00LD¥eaE Dl nivh r@pﬂiﬁ&ﬂ)/ and tlm‘mmMe Ehﬁomdtbenomtmpﬁmnde bwira white

solid (10 nt hesi s
(R) - 1- E 3. (ﬁ" an F@cg”g%?ls mea 1§r§&p ?_'neah r)lllﬁtmio'c_lﬁ Bl)%e ar%aodle{) \ifgh ex&]tatlon
pyri m di n‘V&Zb,‘VMbI)gﬂi p@;)loﬂBm &aﬂd)ieté’cﬂbﬁdﬂ’a@éﬁ@&%ﬂﬁiﬂ@ﬂ@f ¢18)anBebenm. Mitlvity 19
[ 00368] To a m xture %
- (4- phénoX§iSHERSAYY. t‘fe (%‘Pﬁé he dfupescepasat 00 Byt 181 4 P8 B B §95hi i di n- 4- ani ne

(6) (38.620@pound! #ePhé GctRf] ths (Rashddd vaifls Eéﬂc@ﬁtﬂﬁb@@f@@mﬁ&hd%@egﬁh‘)e in THF
(500 nL) stirring . in an ice bath, was added HATU (45.63 g) in one portion.

The react COMTAMRECHINS Blkadrfpmnadan eabsenes efowbitas ipepligaiss of Hhdnd tW¢ ped

over ni ght eﬁ%e%ﬁt)rols %@%@éd‘&@'&&te%% Ea%%‘é%oﬁ&!ceﬁ&at19%{@%5@&619&nstﬂ1§ residue
was diluted w th dichloromethane (500 ni), washed with aqueous NaOH

sol uti on iGpy). BoObtapd usiigthe progmBacH. (Kermael ool f 200 Ak Bavchemyer system
was separ akeds sdnec.of ﬂ@%t&né@%@&d}ﬂ‘@% M‘f@%ﬁ'&% off th brine, dried (Na2504),

filtered and evaporated in vacuo he re ue was triturated with
acet oni trilCe= (IQOE(DPM_I)F [ATRIAK £ OnktRdat/2ng and cool ed to room tenperature. The

m xture {ﬂ k1£§%se%?][s?<{m‘*@0@ﬂ %LQggﬂv\%‘gq%‘ﬁ%?ﬁdat ure overnight (16

hr s) and ered with small anount of
acetonitr |[0(137¢]nd Q}hiqueni ﬂumﬂecvredeh@plcioasai:assnys arcpedyingd it hElekBthlien EWpound a
white po nt hesi s of

K
(R) - 1- (o ol 3o BB PR 5eeia el ao BT BB fuefura S
d] pyrimi dlnﬂ;trihetjdn& [h pe¢fl ﬁﬁtlneligmﬁﬁh@meﬂﬁ%mﬁﬁ: RevH ddilm WO

(2%1' }g??ggg / R 01 / %5/2;']%% IB\élFrpgqn arg _\Vil%e%fpg b%/ latf%}nzl?xlg%%y%nmg ium at
approx1mately 5 x 10° cells per 100 pl per well in a 96-well plate. Compounds to be assayed
are dissolved in DMSO and then diluted in low serum medium to final concentrations
ranging from 0 to 10 UM (at a dilution factor of 0.3). The diluted compounds are then added

20  to each well (final DMSO concentration was 0.01%) and incubated at 37 degree in 5% CO,
incubator for one hour. Afterwards, 100 pl of a calcium-sensitive dye (from the Calcium 3
assay kit, Molecular Devices) is added to each well and incubated for an additional hour.
The compound-treated cells are stimulated with a goat anti-human IgM antibody (80 ug/ml;
Jackson ImmunoResearch) and read in the FlexStation 11384 using a Az=485 nm and

25 Ag»=538 um for 200 seconds. The relative fluorescence unit (RFU) and the ICso were
recorded and analyzed using a built-in SoftMax program (Molecular devices).

Example 7: Inhibition of Btk
[00375] The properties of the compounds disclosed herein are further characterized by
assaying a number of cellular biochemical and functional endpoints. In particular, we

30  sought to assess the selectivity of these compounds for inhibition of Btk versus the closely
related protein kinases Lck, Lyn, and Syk. In anti-IgM-stimulated Ramos cells (a human B

cell line), are assayed Btk-dependent phosphorylation of PLC-yl; Lyn and Syk-dependent
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dlpyrimdin-4-amine (6) (.05 ¢g) in THF (1 nL) was added acetic anhydride
(12.8 pL) and DI PEA (23.1 pL). The reaction was stirred at roomtenperature
for 2 houwe.2o/aespl e of 5 the reaction m xture was preparas2610/0513¢ VS

anal ysis. 10 pi, of the reaction mxture was diluted with H20: ACN = 6:4 to
result in a 0.1 ng/nL preparation. LC M5 confirnmed that the resulting
product (having a miz of 429) is the title conpound. Exanple 4. Synthesis
of (R)-1-(3-(4-An no-3-(4-phenoxyphenyl)-1H pyrazol 013, 4- d]

pyri m di nyisyhdbiaRes bplw-sﬂle ¥ o &NREBE QR4 ABEM( Rk, $Q: FRbESE | X

[ 00370] To a soldtion o

(R) - 3- (4- shapasadphiegigsty hareinwindurkpigicHs @e ycpsuted ywiareiz o hyhan Keell line in

d] pyri m di | T 2.08 nmmol) in
THE (15 nt i ARk e bRt O WSQB%%%E%%& 7ol (0.132 g,

2. 08 mmol )Examfpleeﬂ" U.“sBsf 2 Clomtpgulld HescribedOheEeintth brepedictmatvidranthuitie was di | ut ed
wWth et hyl[ (]lﬁg LI%& e[&“ 2: ca%(tjt Wagrrr]ledun glescrvf%d%e 5a(?e c%% ateghne Pnr s%m ¢

| ayer was Yered COnCent rat ¢ by g of a
white sol |nd1de1'|'dfehauh1'atoed sdhmsdAwhﬁnsuslmdaoetdeni Bulb/cf hias hy edmmmaﬁtmroapﬁty (5%

gﬁgnl-vo%gﬁé?}l gﬂ%\é@gg I1 Xs(ag‘]%ﬁ/%q‘? @Péﬁ?eiNé'ﬁ %‘I‘Iﬁaéref %’09%95%‘3’ 3_chl or opr o

pan-1-one Pakﬁ@l 26118174696413@12{1&13210&0{1165&3?rEaté(QMtE&BO(Bm‘gﬁkgtoECB@hi'b@h mAbl NVR

300 MHz, 8.25 , 1H), 7.64 , 2H, . J= 8. 7.40 2H) ,
(7 20-7. 00 C%%%nypﬁ.ﬁééﬁ%ﬁ? miwlﬂi)(";noﬂs: még_%iéa%{]-%qq;{?«ggfgﬁs 1. 60 Em 6I|:|)|).
[Eéazpl 1® 5intRy&ithesils o® Dal 4(RlesBohtpoant i0admm(ster@in@nexiy sy ddeildiosyr azol o
d] pyri mi dibAsed agyepps piepsngion formylpgiomat l¢ &) 10and 20 mgkgpnse dally SREHGP Y 1) - 1H

Spyr azol ohﬁro‘% Hb Ry mo@u Rardp1dd Sk @EIREDL @k slandl ) IRuARREr dhsosand #4) Scheme X
[00371] The desired title conpound (10) is synthesized in basic conditions.

For exanplcempeihseuHdtatoy apDey)2. ARisEunpensariragorud thayystaemeowtd §5ol ved in
anhydr ous hﬁﬁ@@bgLémgf/Ms T%ﬁ’%l(r%@&rs bhat db, RIAEGr hOtek®nipG@RIYRYY M Xt ure

and heate C. The'reaction was stirred continuously for 48
hour s. 15Pr ¢l ITyetof eueatitem@: MeOH 1: 1) of the reaction mixture resulted in the

desired t'“{’igﬁ‘,"oemﬁ“gﬁ“’m’f“{Q%Q‘Pﬁ%ﬂfﬁrlgﬁg‘%] TI nhi bi tor Conpounds Exanpl e

6: Btk In Itory Activit he Btk |Cso of conpounds
di scl osed [0M87&] n HunadétBdrricaldddiffereirotdi tamasteelld byl Gwedks megdtumssdye and in a

cellular functio a sNebice i flux escrihed bel ow.
C505751 Rk 2L HleBPRSY. B B io AR CRUC AR Lt Hn SR AERETERSA.-
f | uor escendder 4 ésye aahihen éagmngwwrr ansfuesd t(de%bsEHElﬁ)ng Nﬁeﬂlhnddgm@egrawblasm enent s

are perfo n a.r ct ion. ay pl at es.
i nabeben gy R aEg e dia Fle R Rr emi i R clint SimatHiN Dept  de
subst r at e afeRiedrintireA\GdnHlobinls WOHARQrNHZ), vares i addabetle tréatmeﬂteact i on buffer
conposed of .20 MM Tri s, 50 nM NaCl, MyCl2 (5-25 mM depending on the

ki nase), mfﬁl‘a{mfﬁem Such ayfyUH#% 0.1 nM EDTA, 0. 01% bovi ne serum

al bum n, E&xQRP %fﬁ\g\@ﬁmﬂg&eumcmﬁﬁbm at pH 7.4 for one hour. The reaction
is quenched bé the 25addition of 1.2 equivalents of EDTA (relative to
n)

di val ent d437 Thg c%pqsp]_on%gesgrﬂgg |_ bgleweire presented with a compound described
25  herein for illustrative purposes; any of the compounds described herein are optionally used

in such pharmaceutical compositions.

Example 10a: Parenteral Composition

[00379] To prepare a parenteral pharmaceutical composition suitable for administration

by injection, 100 mg of a water-soluble salt of a compound of Formula (1), (IA), (1), (ITIIA),
30  (IIB), (ITIC), (IIID), or (IV) or other pyrazolopyrimidine compounds described herein is

dissolved in DMSO and then mixed with 10 mL of 0.9% sterile saline. The mixture is

incorporated into a dosage unit form suitable for administration by injection.
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buffer (Perkin-Elnmer). Streptavidi n-APC (Perkin-Elnmer) and Eu-| abel ed

p- Tyr100 anti body (Perkin-Elnmer) in 1 x Lance buffer are added in a 25 pL,
vol ume t owg@i2oe/fs9sal concentrati ons of 100 nM and 2.5 nkCTSe@ensi3vel y, and
the m xture is allowed to incubate for one hour. The TR-FRET signal is
measured on a nultinode plate reader with an excitation wavel ength (4) of
330 m and detection wavel engths (XEni) of 615 and 665 mm. Activity iss
5determ ned by the ratio of the fluorescence at 665 T to that at 615 m.
For each ggggp, Ep: BRA Y IR 959,?(jnvi ty iss nmeasured at various concentrations
of conpound. gative conf]ro reactions are perforned in the absence of

i nhi bi t or 90380l plTodutrers agthagnaecutigalromposiien onosphdelivenit HWIme effee used to

det er m ne i I I tAi ., K (a , are
bt ai ned. SOmRSluRerbLkAl ER A0SR AV fum A diBR SR8EH A MG e
10286: 45- pPazolbii35dudiae eorpfyuailndedcried berdinngmixed whth 760 oetaf starch. The

| C50={Ki (a [ (:1+] ATP] [ KATP) 1+ total £.2. For al i es ATP]. sKmATP,
PR Gt e e AR L L A T R e

f | uor esenceitdb&sfodoralsslaysstaationperformed in a Fl exStation 11384 fluoronetric

i mgi ng plate der (.Ml I Devi ces) according to manufacturer

5 pst P ub g iele TP Syt SR parir st GG s vel s (ATCO) i n RPML

medi um supEi38NENtTRGrapatdn phafmdcBRical dowipbsingef) bascsl dshsdigdudng arbardl ated i n

| ow serum nmedi um. at_appr oxi mat el x 105 cells p 0 [ [ | in a
o0 el | - ploteee BB’ mpetaadyiniar G s SorShat bl tfihen

di | ut ed i nr [19WoB&h&HPyRREPYAMIAInk CHBpoRBNESMHTeahbRMSWItRAY Mg of peMcdt 0 10 pM
(at a dilution factor of 0.3). The diluted conpounds are then added 20 to

each wel | Spgar miredpivigo! & e efftehasard iy -4omb flodilled et nandat a8l #1037 degr ee
in 5% OO2 ekt @fixthiRris ey BRUAcd M HEiv@mdSa mbRQo Iﬁlrmoaﬂcloﬁeng@itﬁﬂabl%&ens' tive
dye (fromthe Calcium 3 assay kit, | ecul ar Devices) is added to each well
and i ncub®uesd! $dpnigptigadi ti onal hour. The conpound-treated cells are

stimul at e%an%}} Ba98RB CoYbesyd M anti body (80 ug/m; Jackson

| mmunoResearch) and read in the FlexStation 11384 using a XE=485 nm and 25
XEne538 prdE382] 200 pseetsrrddharifseuticel eanipewtin fgo mbsleeoncdslivery t20(mREC)2 and t he

| C50 were g A gram ( Mol ecul ar
vt coo . RS raMAREING At SR AD RpTLlIcs tlIpEQL LS BRGITEM {10
conpounds pdiagdbmsmddine ranpouadsedekerieh bereimhamact eth26 dndoyf aakslagusggria nunber

of cel lul ar.,bi } C nd functional, endppints. In partjcular, we 30
Sougnt 10 Hg AR EOPHLSRLPRADa IR0 G R Bhfira S ARk s 4n 0 of et
ver sus t hénhaladsetgliveslvmitedicipaod eibnlizer, vasehss kdtable lfymrinhadanidn SYyiiniskation.

anti-lgMstinu ed ells.(a human B cell line), are assayed

Bt k-dezgen écﬁf"p%?(tgg'p%%?”ﬁ{?‘gﬁpoﬁfﬂ(ohc-yI . Lyn and Syk- dependent

p]tl](c)sphor ]Yl[mB'ss]n afo ﬁr%ﬁ‘a&?d pharmddutizal cBhipbsia&dfoB%a&flivm&t B Babtd u&n :‘Nlh ux. The

ef fect of conpoyn i sclo r t cells e npasure erein a

human T céP‘FI%‘I“HQ??W"IIﬁﬁ @naﬁgk&ir{ﬁi&t aﬂBﬁ{ﬁ(@o@ﬁ%g’I{” Q%} F8tired for T cell

receptor @Eﬂk@b@din@&ﬁé‘ccﬂﬁ@%ndﬂ%@ﬁmwh&éin%‘ﬁhi;@ﬁ wath Gonpeunshdes@rosded herei n
r

to treat eumatoid arthritis 53&)30376] The .in vivo effic-ac% of the
conpounds (HO8hahdH0 mgrodimethylnarabem S gatfedy Gerin apdyfddrl- pigyeificdrateh diifrat oi d

art hi tiss. &b bl ixiue ik A GRErjofutddahdd/réctdliacey By urddNubh & &y AhéQNwiAth
anti-coll agen anti bodi es and | i popol ysaccharide (LPS). See ndakumar et
al . (2003)re spfigblgfor mgtahpiminipgaiong27- 1837. Femal e Bal b/c nice are treated
with 100 @/a%z%leolfo :q%?fpa;:@g Cﬁp%%oglgg,lft ail to Type Il collagen intravenously
on Day 0 and .Zgng kg of LPS 10intraperitoneally on Day 1. A test
conpound [€038dli riogrenateck rherhdcyutical tapipd ighldogwpsitivng €0 mp gt e gorappyadab

suspensi o Ne) ; j i ng on Day
> hr ough Bl et (e ZRE Lt Fal52 8GRI EREEL 13 P e
of t hesot espmpamdodaydritzed dereinsit mastcddoyitholn7 Dayf MyAroxTirepd eellitese oficrehof at | ons  of
the test co und are quantified by LC/ N5/ nt y. f.our ost dose,
evel 5 of PRRE ok o R urE Marms T mET B PO HBEnm €5

I nhi bition of Mast Cell Degranulation [00377] Human CD34+ cells
differentiated to mast cells by 9 weeks in culture in the presence of
lng/m 1L-3, 50 ng/m [1L-6, 100 ng/m SCF. Cells are incubated with IgE +
IL-4 for 4 days and then degranul ation44d s induced by cross-linking with
anti-1gE. Degranulation 20 quantitated using hexosam ni dase assay. The |1Cso
in MC degranul ati on of the conpounds are determ ned Conpounds with desired
| Cso values are used for the treatnent of inflanmmtory di seases, such as
asthma. Exanpl e 10: Pharrmaceutical Conpositions: [00378] The conpositions
descri bed bel ow are presented with a conpound descri bed




25herein for illustrative purposes; any of the conpounds described herein
are optionally used in such pharnmaceutical conpositions. Exanple 10a:

Par ent er avOCompaedstti on [ 00379] To prepare a parenteral pharusacensical
conposition suitable for adm nistration by injection, 100 ng of a
wat er -sol ubl e salt of a conpound of Forrmula (1), (1A, (Il), (II1A),
30(11iB)y, (111, (111D, or (1V) or other pyrazol opyri m di ne conpounds
described herein is dissolved in DMSO and then mxed with 10 nL of 0.9%
sterile sabhiifie ol o ilcdrmloRRQNRAIBhEHANON & HASATRAAL LuifBlm

sui table for aém nistration by injection. Exanple 10b: Oal Conposition
[ 00380] Tdoppripdpémimisghtaemaceuti cal conposition for oral delivery, 100 ny
of a conmp f1oFQ (reeA)y, ey, (1r1e, (1py,
or (1V) o?yg?’ ie%rw yéé@%?g'%‘%(fhﬁédﬁoem@gr%gunds descri bed herein is m xed
with 750 n@p386] stTa)rmftpareTahélaﬁmcmtwalsmhﬁlalnnc@crlmmnaioemommrol@ﬁmlgloadl dosage

unit faqr, such as abI for oral
adnmi ni st r SPTBA" fﬁom}u a(ﬂ%@A‘?éh@l U h% Iglﬁm(f (ﬁHb mﬁ)om tion [00381]
To prepar@yaz@m@nmadmutmmahnﬁampnﬁmﬂh@ﬂmﬁ@ﬁm@d&mmmSdgMﬂ%ﬁH 1®uchofis a hard

| ozenge, m x.1 ou of F | A |1 [ 1A,
ey Pt gl SEREY Dot Bifarfe Fidond sbee htina! Bhmbunds
descri bed nhﬁf@'rzmed indotaphéhZichid1gclio trypane etdichs SUGHDLD Bdrxaitkrs, Wiidh atc Giitathle of | i ght
corn syrup é» thtllled water, and 0.42 nL mint extract. The m xture
is gently ﬂV@h BEPIGHIMBBUMEY i nto a mold to forma | ozenge suitable for
buccal adm nistration. Exanple 10d: Inhal ati on Conposition 15[ 00382] To
prepare a pharnmaceutical conposition for inhalation delivery, 20 ng of a
compound of Formula (1), (1A, (1), (II1TA, (11IB), (111G, (11D, or
(1'V) or other pyrazol opyrim di ne conpounds described herein is mxed wth
50 ng of anhydrous citric acid and 100 niL of 0.9% sodi um chl ori de sol ution.
The m xture is incorporated into an inhal ation delivery unit, such as a
nebul i zer, which is suitable for inhalation adm nistration. 20 Exanple 10e:
Rectal Gel Conposition [00383] To prepare a pharmaceutical conposition for
rectal delivery, 100 ng of a conpound of Forrmula (1), (1A, (Il), (IlTA,
(rrey, (111, (111D, or (1V) or other pyrazol opyrim di ne conpounds
described herein is mxed with 2.5 g of methylcellul ose (1500 nPa), 100 ngy
of net hyl paraben, 5 g of glycerin and 100 nL of purified water. The
25resulting gel mxture is then incorporated into rectal delivery units,
such as syringes, which are suitable for rectal adm nistration. Exanple
10f: Topi cal Gel Conposition [00384] To prepare a pharmaceutical topical
gel conposition, 100 nmg of a conmpound of Formula (1), (1A, (1), (I111A),
(ree)y, (e, (1o, or (1V) or other pyrazol opyrimdine 30 conpounds
described herein is mxed with 1.75 g of hydroxypropyl cellulose, 10 nL of
propyl ene glycol, 10 nmL of isopropyl nyristate and 100 nL of purified

al cohol USP. The resulting gel mxture is then incorporated into

contai ners, such as tubes, which are suitable for topical adm nistration.
Exanpl e 10g: Ophthal m ¢ Sol uti on Conposition [00385] To prepare a
pharmaceuti cal ophthal m c solution conposition, 100 ng of a
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5conmpound of Formula (1), (1A, (1), (I11A), (111B), (111G, (111D, or
(I'V) or other pyrazol opyrim dine conpounds described herein is mxed with

9 g of WaChme®hd0 nL of purified water and filtered ®BRETAH2@005B7Mi Ccron
filter. The resulting isotonic solution is then incorporated into
ophthal m c delivery units, such as eye drop containers, which are suitable
for ophthalmc admnistration. WHAT IS CLAIMED |IS: 1. A conpound of Fornul a
(1) haying the structure: Ro "A\ NN /T Yz Forrmula (I); 5wherein: L is
a bond, ChEpAG ISNRAINMEDESY C-NR2, or C=N-OR2; T is a bond, G -Coalkyl ene,
or C3- Cﬁcycloalkylene Ais aryl or heteroaryl wherein aryI or
heteroaryll-is éppmmwawhﬁFgumé%ﬂim%@uwhﬁﬂhwb!eIeast one Ri; 10Y and Z are
each independently selected fromH G - kyl, C2- Cﬁalkenyl, C3-
G ocycl oal kyl, G -C6het eroal kyl, C2-C6het etlgal kenyl ,
C4- Ci ohet erocycl oal kenyl and C2- C oRete yCA oal kyl , wherein C -C6al kyl,
C2- Coal kenyl , C3- G ocycl oal kyl O-— groal kyl, C2-C6het eroal kenyl,
C4- G ohet erocycl oal kenyl and -G het rQCycIoaIkyI are optionally
substituted with at | east one ng)OFN 5¥, and Z together with the carbon
atomto which they are attached forn1a_gg- G ocycl oal kyl
C2- Ci ohet erocycl oal kyl , C4- G ohet er ocycTval kenyl , aryl, or heteroaryl,
wherein C3-Ciocyc|oa|ky| C2- Ci ohet erocy@ oal kyl , C4- G ohet er ocycl oal kenyl ,
aryl, or heteroaryl, are optional | yosuts(l)t ut ed mnth at | east one X;
wherein when Y and Z together with the carbon atomto which they are
attachéd OFfi™S 20ni trogen at om cont ai ni ng C2- C ohet erocycl oal kyl or
C4- G ohet er dcisaleal kany O, NRhe, 00t CeyRR cateM-OR,;t he C2- Ci ohet er ocycl oal kyl
or C4-Gi ohet cl o is qp al substituted with Wand the carbon
atons of the @%ﬁﬁgfiﬁ?@ﬁ?ﬁq 85118?(@?03’?1]1031&‘6‘6 ohet erocycl oal kenyl are
optional Iy sallsdryitodheerowdyl WhatinlaBast hédtBar3Sis optionally subétitsed RitRatiesht f rom J,
C(=0)-J, C(=0)0-J, C(=0)NR2-J, C(=NR2)-J, -C(=NR2)NR2-J, 25C(=N-O0R3)-J,
C(=S)-J, SpeBy-J, S(=0)vo0-J; Xis F, d, Br, I, -CN, -NO®2, -OR3,
-N(R2) 3, SRZand Larcad 1|ﬁb[é ndeilly 1d&3eed fi’&gﬁ—@ kyl, RZ GO R
- NR2C( =0) e T O =NR2) N ))Bgﬂié’(—r\poma% RO)2 - C(=S)Re,
- S( 0)sz Clocwcstealby)l Cshﬁw&v—»éaz@ézet croplfengl, £gypterocycloal nvlsandﬁz- Ceal kyl ,
C3- 6yl Qqliihocy i TR ERE, - A FRNSE IQRASE 08 Kilon 3L V- Ricr bk oaryi

optionally substltuted W th a ast
C»-Csheteroalkenyl, C4-Cioheterocycloalkenyl and C,- Cloheterocycloalkyl are optionally

substituted with at least one Ry; or
15 Y and Z together with the carbon atom to which they are attached form a Cs-
Ciocycloalkyl, C,-Cigheterocycloalkyl, C4-Cioheterocycloalkenyl, aryl, or heteroaryl,
wherein Cs-Cjocycloalkyl, C-Cioheterocycloalkyl, C4-Cjoheterocycloalkenyl, aryl, or
heteroaryl, are optionally substituted with at least one X
wherein when Y and Z together with the carbon atom to which they are attached form a
20  nitrogen atom-containing C,-Cjoheterocycloalkyl or C4-Cigheterocycloalkenyl, the nitrogen
atom of the C,-C;gheterocycloalkyl or C4-Cygheterocycloalkenyl is optionally substituted
with W and the carbon atoms of the C,-Cjoheterocycloalkyl or C4-Cjoheterocycloalkenyl are
optionally substituted with at least one X
W is selected from J, C(=0)-J, C(=0)0-J, C(=O)NR;,-J, C(=NR3)-J, -C(=NR,)NR>-J,
25 C(=N-OR3)-J, C(=S)-J, S(=0),-J, S(=0),0-J;
X is F, Cl, Br, I, -CN, -NO3, -OR3, -N(R»)s, -SRy, -Ci-Cealkyl, -C(=O)R,, -OC(=O)Ry, -
NR2C(=0)R2, -NRyC(=0)N(R2)2, -C(=O)N(R2)2, -C(=NR2)N(R2)2, -C(=N-OR2)N(Ry),, -
C(=S)Ry, -S(=0)Ry, -OS(=0)yR», -NRyC(=0)OR3, -NR,S(=0);Ry;
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Ra is H -SO03H or C-C4alkyl; 5Rb is NH2, OH OSOG3H or NHSO3H; Rl is
selected fromF, d, Br, I, -CN, -N®2, -SR2, -0R3, G -C6alkyl,

Ci - Cehal oaibkyio4&6€6hydr oxyal kyl , -0Cl- C6hal oal kyl , Ci - E6hatSeroabisyt

C3- C6eycl oal kyl, C2- C6heterocycl oal kyl, phenyl, -NR2S(=0)2R2,
-S(=0)2N(R2) 2, -C(=0)CF3, - C(=0)NR2S(=0)2R2, -S(=0)2NR2C(=0)R2, -N(R2) 2,
wherein optionally the two R2 groups 10 of N(R2)2 and the nitrogen atomto
which they are attached forma C2-C6 heterocycl oal kyl ring, -NR2C(=0)R2,

- NR2C(=0) M F2) 2, . ORRR2:, ¢ GLANER . OGIR. B p R SOLNGIRR). gyt or S(=0) R2

- S(=0) 2R2, -S03H, Gndat 'east one ami no acid fragrent;

G - Coal kylhete@ar}d:emmnaléyWﬁtltu@W@BhyléfFS@Rl}fdﬁkyl or C3- CchcI oaI kyI

R3 is H neth thyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
tert-butyl, or §62H or a l15phar maceuti cally acceptable salt, solvate, or
tautomeric fRuistt i€rBobr @-Caligl,conpound of claim 1l wherein T is a bond. 3.
The conpound, of s C - Coal kyl ene. 4. The conpound of

cl ai m vvhe?%ti oG- aﬁ% (‘éﬁg%rg\lllqéa 2. 5. The conmpound of any of clains 1-4
wher ei n Ra iR iHseldgiedi feonNF2AC1, Bnd, -CNi, Q\I(Oh m @nghél Caitiyd Uh eCsbilodkyl, Of cl ai s

5. he comsbuRtSsRYor e e PrE AR & SRS Wi th one RL
sel ect ed fagumrbeycldalkyBphenyl, -NIJS(=OIER,, -S(SBXZN(% C(cN()RQQ,Z net hyl , and

or " 0503HC 8RNI ebmsbcE BrCTary or e By HEra ougheolh g

substifut @NWR Y ik fRtogs |aﬁ>€ﬂ t@dvlﬁd‘fﬁﬁéyl:are @ta’ch& forrh a CCNlhetNRyclo , and
-0R3. 11. The corrpound of claim 10 vvherel ngphen is substituted with two

“OH, two JinesMReCGIORG-NEH= 0@1‘4@3]% COpBa, -G78)RonPotittiRoF CartyN Q%Mcrau ms 1-11
sherein Y s(So, Geabu) 1 HGubabkeneum 03 Tgnearpound of any of claims
1-12 wherein | kene is substituted with -C(=0)R2 or
-02R2. 14. ﬁqzels H@ﬁp&ﬁ#@/l&l (édhalpﬂyﬂscmﬁéwémﬁyqﬂézﬂﬂgCiarC6C>W9alkyl

2011/ 046964 HSRQ401 BY: ) qlnmg}qnl a IC a4
wherein Z |;@I:|é- ; 2 Pt émp% éso-(?g)ﬁ%ygund of B B{%ttlymﬂ%t mv%eérg%d%ﬁbar Céal kyl
is subSti tpmréﬂcwtlt:ﬁl}’-a@(ep@bﬁzsalt-Solw@;@)tmomefmm te)Rl, or - C(=0) N(Rz) 2.

17. The cgmpou er]gg al kyl is substituted with

- NR2C( =0) R2. Tg él)mrl (E)'uﬁ‘dglf.octjﬂanla1 & IRT% %Lg&wher ein each R is H 19. The
conmpound &f cl ahmol@oumaoféﬂmmolwl@ﬁ@h lliyst Ci-€cedlotmti tuted with

- NHC(=0) CLCoal Iyl o o 204 IS SOTRONEL Ok G AL 8y Wher ein G-Coal kyl is

sel ected ftom net Wy C'H)”ICI npr opyl , 160 yropy *n-butyl, iso-butyl, or
tert-butyls. 10TRéLconqﬁ>umbm}m§aroﬁcla)ﬂndezawheréﬂRmdﬂeﬁmsRﬂz,iaﬁdq]is a6hydr oxyal kyl .

20 6. The compound of any of claims 1-5 wherein A is aryl.
7. The compound of claim 6 wherein aryl is phenyl.
8. The compound of claim 7 wherein phenyl is substituted with one R; selected from F,

Cl, Br, I, -CN, NO3, -SR,,-OR3, -N(R;),, methyl, and ethyl.

9. The compound of claim 8 wherein phenyl is substituted with —OH, or -OSO3;H.
25 10. The compound of any of claims 1-7 wherein phenyl is substituted with two R,

selected from F, Cl, Br, I, -CN, NO,, -SR,, and —OR3.

11. The compound of claim 10 wherein phenyl is substituted with two —OH, two -

OSOsH or —OH and -OSO:zH.

12. The compound of any of claims 1-11 wherein Y is C;-Cgalkyl or C,-Csalkene.
30 13. The compound of any of claims 1-12 wherein C;-Cealkyl or C,-Cgalkene is

substituted with —C(=0)R; or -COzR,.

14. The compound of claim 13 wherein R, is H.
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22. The compound of any of clainms 1-11 wherein Y and Z together wth the
carbon atomto which they are attached forma nitrogen atom contai ni ng
C2- Ci ohetwoaoyial4emhkyl . 23. The conpound of claim 22 wreraiSpowios23nit r ogen
atom cont ai ni ng C2- Ci oheterocycl oal kyl is selected from 24. The
conmpound of claim 23 wherein the nitrogen atom containing C2- 'siSs'sss3N
N ' W G oheterocycl oal kyl isor ).sj. 25. The conpound of clai m 24 whereinor
substituted with at | east one X. 20 26. The conpound of claim 25 wherein X

is selectqd fr?%&mp%nd@any'ofclm%l r%elﬁﬁqs 51%62111()27 The conpound of
claim 26 wherein X is - H. The conpound of any of clains

22-27 wherléi n W @nmll@fb@féﬂﬁlmrlémh@rm@:@aaﬂwl isgpbspjuedwitlhkd=QR=0) NR2- J. 25

29. The CORRQ of C 8 wherein Wis C(=0)-J. 30.The
conpound oOf c{}g?x I\%‘Z%ﬁ@fl{ Arag{n@%é{g%al kyl. WO
2011/ 046962 PCTTUS20d@uOEAIT4im 18 lwheﬂéhteCQGmﬂtym naulptitutddawith 3RO H2n

G - CGaIkyI i's th e opr,opyl, n-butyl, iso-butyl, and
tert- butyI18 gﬁ ﬁ%néjoun(w%c&dﬁ ofWh((:eFe){n i ggsrﬁ)Sl wherei n G - Cgal kyl is

substi t ut ad. wi The ameokid ofc$a3m IThehecomPeUrutkydfs sabstiined30itlorNBL(=MHEr-ei n

G - Ceal kyl ilEyISUbSti tuted with two RL. 534. The conpound of claim 32 or 33

wher ei n 6 selected fromF, C, Br, I, -CN, NO2, -OR3, and at | east one

am no aci @of r aghesdmpouidbof cldif 10Heaind,-Ofallgmis solected AbmBneRAA, 2thylrer ein Wi s

J. 36. The coppound of %@ 5 wherein \E is G -Co6al kyl. 37. The conpound
n-Rdl) iRY y

of cl ai m BERNEEPYC ut?’]sohtﬁ’ftﬁw ethyl, n-propyl, iso- 10propyl,

n-but ylo, 2$0- buhytompaas sfdimbutwHereiBR, 1581@6@219@@@11@1 of claim35 or 36
wherein C -C6al kyl is substituted with one RL. 39. The conpound of claim 35

or 36 wherdin &< Q%%HORW of; ary 9f gJaimstlgtlephersin i qng{,g tmether with the carbon

atom to which they are attached form a nitrogen atom-containing C,-Cjgheterocycloalkyl.
23. The compound of claim 22 wherein the nitrogen atom-containing C,-

Cyoheterocycloalkyl is selected from:

w
\ N N - L} ¢ W
=l b sy -0 T QL

W w

15 B O

24, The compound of claim 23 wherein the nitrogen atom-containing C,-

T QO

Coheterocycloalkyl is ; Now or )
0, O

25. The compound of claim 24 wherein , N wo o is

substituted with at least one X.

20 26. The compound of claim 25 wherein X is selected from F, Cl, Br, I, -CN, -OR3, and
NO,.
27.  The compound of claim 26 wherein X is —OH or -OSOsH.
28.  The compound of any of claims 22-27 wherein W is selected from J, C(=0)-J,
C(=0)0O-J, and C(=O)NR,-J.

25 29.  The compound of any of claims 22-28 wherein W is C(=0)-J.
30.  The compound of claim 29 wherein J is C;-Cealkyl.
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40. The conpound of claim 38 or 39 wherein RL is selected fromF, d, Br,

I, -CN, N2, and OR3. 15 41. The conpound of claim 34 wherein RL is at |east
one an nowacod/dswgnent. 42. The conpound of cl ai m 41l wo@Eseenovbs7at | east
one amno acid fragnment is a cysteine or glutathione fragnment. 43. The
conmpound of claim 33 wherein one RL is at | east one am no acid fragnent and
the other RL is selected fromF, d, Br, I, -CN, NO2, -OH and -0SO03H. 20
44. The conpound of claim 41l wherein the at | east one am no acid fragnent is
a di- pepgide TRAgHEIMind oﬂ%m%%é%m@uagm sGhahyT g I Fhnsghe at | east
one amno acid fragment 1s a tri tide ragnent e ‘conpound of

cl ai m 44 Wbmrbuwzesquutﬁemt@i’ébﬁtb’ gnent is a fragment of Cys- 25dvy. 47.

Th d d of
clai m 47 her onhe OMEUATEAER Y| ot FRCRREE s SR -°Z9 wher ei n

C2- C6a| ker3é i sThaudbstponnd efcblawnt38 oaf Wbersin Cbrté;a]k&llsaumm@d withgwoR,. O . Br, |,
-CN, d 0503 050, Th i m ere
C2- CGheterocyc ﬂ(mﬁoun@lf lrél%ggﬁg%\l}'ﬁgrg IT $C ec%ggro\rl\%lg%lvﬁ"rf ER, ol S

C2- Cohet erORycahmallka}tonesarraniDa&pbﬁxégﬂ&nt WD 2011/ 046964PCT/ US2010/ 052377 52.

The conpouynd o cI a| m 1 ere sel ect from NR2S(=0) 2R2, -
S(-0) 2N( R%rflz If a@yfté\almsé?szé R2, -S(-0)R2, or -9S(-0)2R2.
53. The ceﬁpoumhleafmp(bhﬂd m&:aZm\/Bh@ﬂetdleOl&j@lﬁfl 0)2R2 54. The conpound of

claim53 erel R2 is C -C6hal o heco ound of c¢laim54 wherein
G - Cehal odl'kyl T F%Cod?t@undo %fec?%%' ‘ﬁﬁﬁ%@bgﬁiﬁylﬁlwhy &@&%@P@ﬁsﬁh of a

corrpoulrod @fopgi Albiyl, iso-Bufyl, aﬂmqerphatg,rraceutl cally acceptable salt of claimb52
conprisin | east one_ sul fate anion of the conpound of claim1 and at

| east one%ﬁet allhegamnonnd ofpaimpgor Ao mhefaid-1 &saklfvladﬁ PH0BtGed MEihpne Re t aut omeri ¢
form of tb@ COMROMMhoRhd FUAMI33 of 36 hhbbinf@sChRG! i bidGluttt &rithRRo N NN, 7

Y Z, or 8har maceuti cal IB/ acceptabl e salt or Sol vate thereof
The compound of claim 38 or 39 wherein R is selected from F, CI, Br, I, -CN, NO,,

and ORs.
15 41. The compound of claim 34 wherein R; is at least one amino acid fragment.
42. The compound of claim 41 wherein the at least one amino acid fragment is a

cysteine or glutathione fragment.
43.  The compound of claim 33 wherein one R; is at least one amino acid fragment and
the other R; is selected from F, Cl, Br, I, -CN, NO,, —-OH, and -OSO;H.
20 44 The compound of claim 41 wherein the at least one amino acid fragment is a di-
peptide fragment.
45. The compound of claim 41 wherein the at least one amino acid fragment is a tri-
peptide fragment.
46. The compound of claim 44 wherein the di-peptide fragment is a fragment of Cys-
25 Gly.
47. The compound of claim 29 wherein J is C,-Cgalkene.
48. The compound of claim 47 wherein C,-Cgalkene is C,H.
49, The compound of claim 47 wherein C,-Cgalkene is substituted with at least one Ry
selected from F, Cl, Br, I, -CN, NO,, OH, and -OSO;H.
30 50.  The compound of claim 29 wherein J is C,-Csheterocycloalkyl.

51. The compound of claim 50 wherein C,-Csheterocycloalkyl is an epoxide.
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59. A conpound having the structure of Formula (I1): Formula (I1);
15wherein: L is a bond, CH2, 0, NR3, S, CO C=NR2, or C=N-OR2; T is a bond,
Ci - Coal kywerel11/ma696€3- Cocycl oal kyl ene; A is aryl or heCerusarglos2sher ei n
aryl or heteroaryl is optionally substituted with at | east one Rl; 20Y is
G - Coal kyl ene-0O2H or C2- Coal kenyl ene-C(=0)H;, Z is

Ci - Coal kyl ene- NR2C(=0) G - Coal kyl optionally substituted with at | east one
Rl; or Y and Z together with the carbon atomto which they are attached

forma NWHIrogRs conhRufd Sf dIhe Mé?é&*n RH 1s%e1%&t§d ﬁ‘BthRm gprbl.e bond; p is
0- 6; 5q|s 0-6; wherein p+tq 1s >1; I'S selectedfromF a,

Br, - CNEONIR2 )2, SR2OINBBRGEO)R 2 (%a@kszC(GDJK}Bh%F@Hth -SEQ)Sehy dr oxyal kyI :

-00106hl | k | kyl, C2-

Cohet or 0033 oaﬂ} ?09‘1’0&9 gﬁc?glﬁﬁzgﬁfre&%@g@)q%)zl\l( R2)2, -O(=0)CF3, - 10
C(=0) NR3S(#0) chwoum)aﬂ‘dﬂ%&@(ﬁ@?m;nRj\I@I@Zﬁlgalmel n optionally the two R2
&5 et rocy Ry R n SHEDES Mt i, ©. SR, - o 20 Fo,

- 0C(=0) R256- C(iﬁ)e)lblt(aﬁﬁaczut1call35@ec@ptﬁtﬂ¢ saiﬁ(faé))ﬂmmdaxﬁdlaamﬂ east one am no acid
f t

G - Sohal oal eyl TR i AioRgroIS B s iy AR e e e

Céecycl oal layion oRBe cSmphundef Elyim 1 eidw leasttnpiefaytationso- propyl, n-butyl,

ol oot ot Fiom P Fetd st 1 whergn D omasegorts GRe coouRLp iy

Cl- Cohgl oal)hyd the Ghuctbrydr oxyal kyl, -0Cl- C6hal oal kyl, Cl1-C6het eroal kyl, C3-
20C6cycl oal , , kul , C2- et erocycl oal kyl, phenyl, -OSOSH, - NR2S(=0) 2R2,
-S(-0)2N(R2) 2, - = , -C(=0) NR2S(=0) 2R2, -S(=0)2NR2C(=0)R2, -N(R2) 2,
-NR2C(=0) R2, -0C2RRe, '=Q) R2, -0C(=0)R2, -C(=0)N(R2)2, -S(=0)R2,

-S(=0) 2R2, and at_l eagt one am no acid

z ; or a pharmaceutically acceptable salt or solvate thereof.

59. A compound having the structure of Formula (II):

Formula (I);

15 wherein:
L is abond, CH,, O, NRj, S, CO, C=NR,, or C=N-ORj;
T is a bond, C;-Csalkylene, or C;-Cecycloalkylene;
A is aryl or heteroaryl wherein aryl or heteroaryl is optionally substituted with at least
one Ry;
20 Y is C-Cgalkylene-CO,H or C,-Cgalkenylene-C(=0)H;
Z is C-Cgalkylene-NR,C(=0)C,-Cgalkyl optionally substituted with at least one R;; or
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fragnent; or optionally whenis a single bond then R4 and R5 together with
the carbon atons to which they are attached form an epoxi de; wherein whenis
a singl e wondittdiess425 R4 and R5 are not both hydrogen; PCTWS2&1098438Tt ed
from-C(=0)-, -C(=0)R2-, -C(=0)0R2-, -C(=NR2)-, -C(=N-OR3)-, - (C=S5)-,
-S(=0),-; , wherein J is 0, NR6 or C(R2)2. R6 is selected fromH,

C - Coal kyl, G -C6hal oal kyl, G -C6hydroxyal kyl, G C6het eroal kyl

C3- C6eycl oal kyl, C2- Cehet er ocycl oal kyl, phenyl, -S(=0)2N(R2)2, -C(=0)CF3,
-02R2, - ‘QL&Z 10, Q&hep&d\i( B@Lgrbon §§mQ3 @%lch't ?a@a%&led%rmaa pharmaceutical ly
accept abI e salt, tautorrer or solvate thereo 60. The conpound of claim 59
wherein T is bonB4 _6fRs The coppound of claim59 wherein T is

G - Coal kyl ene. e conpo cl aim 61 wherein G -C6al kyl ene is CH2.
63. The cogp \or vany of clainms B9%62 wherein L is 0 and Ro is NH2. 64,
The conpoun, Many of cIIaAmQR§ (16 %;&{Pn Ais aryl. 10 65. The conpound
of claim64 erein aryl '1s pheny 66. The conpound of claim 65 wherein
phenyl is subSisiasitgidbonidtoha oiner Rinssebdebed;f rom F, C, Br, |, -CN, N2,
-OH, -SR2, and060R3 67. The compound of claim 66 wherein phenyl is
substi t ut ed R tR”- OH or -0S03H. 68. The conpound of any of clains 59-65
wher ei i pherryisOL(swslmkeﬁipMUied with two RL 15selected fromF, d, Br, I,
-CN, N2, fnd -0R3. 69. The conpound of claim 68 wherein phenyl is
subst i t ut ed %Stoh ‘two -OH or two - OSCGBH or -OH and -0S03H. 70. The
conpound of RNy seictedll fainiB, GI9BH'Y, -Bhvened N -SR,| DRG] €CoalkY,|GrensleRiyl, c71. The

any of ol AidkiroTlig. dilor oAby s C BB e M1 75 The. compound
of claim %M&}@@ﬁloalkszﬁp@@ km;d(aa@ﬁm SS(%M&(RM _c{Fgcegnpound of any of

clainms 59-73 wherein IS =0)Q . 75. The conpound of claim

74 whelei ﬂ(@l%ﬂzf@k&r 33(3@12585%((]‘ Ru rﬁ@e}zh‘ﬂ\/’h‘ere%?lﬁwnal%ﬁ% §pyR2 SPes- pr opyl

n-butyl, i$ aﬁh,heq{ S RN bRt X hichdBey/fe TR &OTRAY fhe@io¥yQdansh ai ms
59-69 WhEI‘OEI Fl %t j ltr gEsgther W tlc teye t?:atr bon @gcg ee c}(l) aolﬁJnd of

cl ai'm 76 mgf éiRnC(‘%@)BndN (aPENRa O dEienientaG= @&zé&(e@m@m H F, d,
, at | east one am no aci d
( %)'No?rﬁg (?3@2, and R tgnf %ﬂllo k¥l £ Vﬁgﬁgnt

fragnent orrpound o reitn R4 is Hand RS is -CH
Rb 18 NHz, OH OSO3H or NHSO3H
15 Ry is H, C;-Cealkyl, Ci-Cshaloalkyl, C;-Cshydroxyalkyl, C;-Cedihydroxyalkyl, or Cs-
Cecycloalkyl;

R3 is H, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl or SO;H;
R4 and Rs are each independently selected from H, F, Cl, Br, I, -CN, -NO,, -SR», -OR3,
C1-Cealkyl, Ci-Cghaloalkyl, C;-Cghydroxyalkyl, -OC;-Cghaloalkyl, C;-Cgheteroalkyl, Cs-
20  Ceeycloalkyl, C,-Ceheterocycloalkyl, phenyl, -OSOsH, -NR,S(=0),R,, -S(=0),N(R»),, -
C(=0)CF3, -C(=O)NR,S(=0)2R;, -S(=0),NR,C(=0)R;, -N(R»)2, -NR,C(=0)R;, -CO2R», -
C(=0)R,, -OC(=0)R;, -C(=O)N(Ry),, -S(=0)R;, -S(=0),R», and at least one amino acid
fragment; or optionally when - is a single bond then R4 and Rs together with the carbon
atoms to which they are attached form an epoxide; wherein when ~#* is a single bond then
25 R4 and Rs are not both hydrogen;
W is selected from -C(=0)-, -C(=0)R;-, -C(=0)OR;-, -C(=NR;)-, -C(=N-ORj)-, -

(C=S)-, -S(=0)v~;
A

Xis (Rda™q  wherein J is O, NRs or C(R»),.
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30 79. The conpound of claim 77 wherein R4 is -CHand RS is H WO

2011/ 046964PCT/ US2010/ 052377 80. The conpound of claim 77 wherein R4 and

R5 are bowb 2001469681. The conpound of claim 77 wherei n RETIGS2H0ARMBTRS i s at
| east one amino acid fragnment. 82. The conpound of claim 81l wherein the at
| east one am no acid fragnment is a 5cysteine or glutathione fragnent. 83.

The conpound of any of clains 76-82 wherein RL is selected fromF, d, Br,

I, -CN, -NO®, -SR2, -0R3, and C -C6al kyl. 84. The conpound of cl aim 83

wherein Rl g i QIEC‘PJd ﬁo%’?ﬁ?’U&C@%érl dhe 6h§19:HP3qU@1 gﬁfydl% i1 RY-wherein X is

nmor phol i ne or pyrrolidine nmpound selected from or a
phar mac euﬁsh%ftrpﬂ,lk}elc@ae@&ca@i)@k}éa@i C6hg‘@to\¢m1@alk}d,rphplaxjx SFENEE by (TR Feof 87. A

conpound h@ﬁ% é(}:?%;_;rd{ V\?W&Z Saj) zn &%‘ﬂh%%éa{c% cglwe%ég%);ﬁb?e R6 N

, TY-Ccz erern
C3- Céecycl odl, k@ultcem,,orsolvartedmboz are each |ndependently sel ected fromH,

G - Coal kyI C2 al ken cyel Ci - Cohet er oal kyl ,
C2- CGheter6oaI ken (fomp&XACff e esrg)(ﬁley n? aekﬁlnofllf]l and C2- Cmrheterocycl oal kyl

wher ei n 064CGaEky&o;m@ﬁncOﬁfa:lldqerIwheﬁ&rDlsdcly@atkalehg/l G - C6het er oal kyl ,

5C2- C6het er,oal het C2- Gi ohet er ocycl oal kyl
are opti 0%31 lfﬁ%%oﬁqof”ﬁq gcf Q‘s{: enﬁis Y and Z together with
t he car bom3at omhé @mﬁmuﬁmoftdﬁewaa@swmaﬂe&ﬁ DD andRBs is CiEDcycl oal kyl

C2- Ci ohet erocyc] oa eter cl oal k |, aryl, or heteroaryl,

wher ei n C84G o@‘é‘?%‘ﬁ%ﬂw Ofaéﬁog’ 15§ I%%//Tryl C4- G ohet er ocycl oal kenyl ,
aryl, or ¥8het eﬁ@@fmﬁounca@femlﬂtmm{dm@ub§ﬁdn§yut ed with at least one X
wherein when Y _and Z t&ﬂether with the carbon atomto which they are

attached 8r m Ahsvanpnoyeholpladmos orheEmphsgyldsubsihiet #ith oPe Rosalaeid Tpm

C4- G ohet gf oy oad ey, ,O}T{thplaﬁ([Q@ﬁp atom of the C2-Ci oheterocycl oal kyl
or 4-C oheterocycl oal ken % is optionally substituted with Wand the carbon

atons of e CPhzasmered imGAhereippheryliciubétied vé cOSI k&N Har e
150pti onalgky S‘Fpéédnli hf?(fiofvﬁngf Rt @1511115%@%‘5 v@ﬁ%l@hc%%ﬂdb%ﬂt?@h %’&I%O géom J,

C(=0)-J, C(=0)0 J,
C(=S) -3, s¢leqyd fyom §( b)%r,d, jJN NOz, SRz, and —OR;.
69. The compound of claim 68 wherein phenyl is substituted with two —OH or two —
OSO;H or —OH and —OSOsH.
70. The compound of any of claims 59-69 wherein Y is C;-Cealkylene-CO,H.
71.  The compound of claim 70 wherein C;-Cealkylene is C,Hs.
20 72. The compound of any of claims 59-69 wherein Y is C,-Csalkenylene-C(=0O)H.
73.  The compound of claim 69 wherein C,-Cealkenylene is C,Hj.
74.  The compound of any of claims 59-73 wherein Z is CH,-NHC(=0)C;-Cgalkyl.
75.  The compound of claim 74 wherein C;-Cealkyl is selected from methyl, ethyl, n-
propyl, iso-propyl, n-butyl, iso-butyl, or tert-butyl.
25 76. The compound of any of claims 59-69 wherein Y and Z together with the carbon

C

atom to which they are attached form (R
77.  The compound of claim 76 wherein R4 and Rs are each independently selected from
H, F, Cl, Br, I, -CN, -NOa, -SR;, -OR3, C;-Cgsalkyl, and at least one amino acid fragment.
78. The compound of claim 77 wherein R4 is H and Rs is —OH.

30 79. The compound of claim 77 wherein R4 is —OH and R5 is H.
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Xis F, d, Br, I, -CN, -N®, -0R3, -N(R2)2, -SR2, -GCi-Csalkyl, -C(=0)R2,
~0C(=0)R2, - NR2C(=0)R5, - NR2C(=0)N(R2)2, -C(=0)N(R2)2, -C(=NR2)N(R2)2,
- O =N- OR2YDICRAY@6964 20 C(=S) R2, - S(=0)VR2, -0S(=0)VR2, PRRAGLEIONSR2]

-NR2S(=0) VR2; J is -G -C6al kyl, C3-Cé6cycloal kyl, -C2-C6al kene,

C2- C6het erocycl oal kyl, aryl, or heteroaryl optionally substituted with at

| east one RLl; v is 1 or 2; Ro is NH2, OH OSC3H or NHSQ3H, hal ogen,
-CN, -NO2, -SR2, optionally substituted 25C - C6al kyl ; N(R2)2 or NHR7; R1
i s sel ect %@ fr?ﬁé&mp%nd@olm&ﬂv@é‘rem%d R0ty A3, G - Coal kyl

G - Cehal oal kyl , roxya , -0Cl1- Céhal oaI kyl, G -C6heter oal kyl ,

C3- Cocycl &l kyirhe @Zﬂpowﬁéﬁ@rlmdyo’*mmnk&l 18 H%ﬂ&s@h?tﬁaSt@héﬁ%O acldNR2 S( =0) 2R2

- S(=0) 2N( R2, )F’r%en C(=0) CF3, - C(=0) NR2S( 0)2R2 - S(=0) 2NR2C(=0) R2, - N(R2) 2,
wherein optfonally the two R2 groups 30 of N(R2)2 and the nitrogen atomto
whi ch t hey2ar eTht ¢cagioend dialamas 1 Ghetn the beleocyod apahkadid fragngnt sNR2C( =0) R2,

- NR2C( $0) N 2..-02R2, -C(=0)R2, -0C(=0)R2, - C(-0)NR2)2,
-03( - 0)ZﬁyStelﬁ%?r%tﬁtg@éﬁz@éné) -S( 0) 2R2, -S03H, and at | east one am no
acid fragmrent; TR2cdngobdd @an@ﬁﬁ&lklyﬂs 76@2-WIehdd Rads kylbctedirerC6h@ll BoXy-daiNky| , or

C3- Coeycl |, ethyl, n-propyl, iso-propyl, n-butyl,

i so- but yl Oﬁb %Rbl%1 anﬁl'@ﬁ){‘ 5R6 is selected fromH F, O, Br, I, -CN,
-NC2, - SR24. - ORBe cduipotidbikydim sGiwhehhaR pal-lyl or -GSO:K6hydr oxyal kyI ,

e S o A I M crrc

C( =0) N2 S(g%0) Z%W&ﬁQ}@H@%mO) R2, -N(R2)2, wherein optionally the two R2

groups of N(R2 and the nitrogen atomto whi ch they are attached forma
C2- CBhet er oc 10 ring, -NR2C(=0 OsMR2C(=0) N(R2) 2, - OCRR2,

-C(=0)R2, - ) R2) 2, - 2 <0R(50) R0R2, - §( 0)R2

- S(=0) 2R2, HOSO3H, and gt one anhfo laci d frap ; rein each R6
cannot all be H RHAN am ﬁ@oprot ectif§ gr oupyg R8 iI\s an optionally
substituted G - C6al Kyln #8n optional |y substituted_£2- Céal kenyl, an

15optional | y _subst L.{ ut ed, C2- C6al kynyl , or_amn _opt
C3- Coeycl oal

; @ phar ceutical ly 3@{ @
met abol i t g, Tef eo oz onpound qf ai m Y and Z together

wi th the carben atﬁ)ﬂ] Q/ WhY (’3‘ they are attachekg fa €i ocycl oal kyl or
C2- G oheterocycl oa | . 9, OHThe conpound Gt cl @i m 87\or 88 wherein Y
and Z together with t“he’ garbon atomto 20 which tN'ré’y are attached forma

ionally subst i t ut ed
sol vate, or

C2- Gi ohet erocyclpal kyl . OH The conpoun aj m@6 wher ePh Wi s C(=0) J.
91. The corrg@/ | ai M 90 wherein J @é @ ky! - C2- C6al kene. ~ 92.
The conpouyp; 1 rein J is wubStituted{wmy geast one RI.

93. The co"h“pound of cllajm erein Rl is selgqtes from a, Br, I, -CN,
-NO2, - 25SR2, -OR3)~(C yC6al Kyl, Gi-Cshal oal kyl’, 0O NC6hyd axyal kyl |

- 0C1- C6hal oal kyI : Cl N@ghet er oal kyl, C3- CchcI oal yI OH
C2- C6het er ocyR | o het eroaryl, or ph A pharmaceuti cal

for mul at i on gghpr L@ rapeuti cal | fe of a conmpound of
any of cldions 1-93, afid N argraceut i cHlly accept bl )6 ipient. 95. The
phar maceuti cal forHw on of{claim94 that

30adm ni stration sel geiy&8d fromoral adm ni stratl CNL/ par e al

adm ni st rati/@

HO
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adm ni stration, nasal adm nistration, topical admnistration, or rectal

adm ni stration. WD 2011/ 046964PCT/ US2010/ 052377 96. The conpound of any
of cl ai rew@-208/mb®nei n t he conpound fornms a coval ent bomdTwistéroasBys 481
residue of Btk or a cysteine residue in the honol ogous correspondi ng

posi tion of another tyrosine kinase. 97. The conmpound of any of clains
1-93 wherein the conmpound forns a covalent bond 5 with an am no acid
residue of Btk. 98. The conpound of any of clains 1-93 wherein the
conpound i s an h{rever5|bl ol nhi bitor oo B 99. A nethod for treatlng an

aut oi nmune df as ition co - Bi N dm ni rlng to a patient in
need the ph Iatlon cla N 00 The net hod of claim
2unmatoid arthritis or

99, mherelﬁ)the aut0| thése is selqgﬁe
| upus. 101. A nptW for treating a het er Oi ne dIS se or condition

conprisin ! tenvﬁg to a patlent in need The phar neceuti ca
fornulatigjzgf] for treating\a eanger
conpri sing ad

formul ati on of clai

m&p}har Aot wal

3. 'The net hod of[ chai 1%2?therein t he cancer
is a B-cell prolif \gﬂlve disorder. 104 HANTe\met hofl of cIain1103, wher ei n
the B-cell proliferative disogder is diffus

har gey | ynphona,
follicular or chronlc |y hocytlc Ieukenla; 105. A nethod for
treating oc

L8, +§N gfadm n to a’patient in need the 20
phar maceuti cal fornul A metod for treating
el

fe"\resor |on di sor
patient in need tha\ﬁharna uti'cal fornulatl N 94.> 107. A nethod
for treati ¥ | ammat ory di sease or con tnonNconprl ng adm ni stering
to a patleﬁgjan R o5 mul &tYon of cl akm 94.

mof cl&m?o9
ost eoporosis or H admgnlsterlng to a

,_

or a pharmaceutically acceptable salt, solvate, or tautomeric form thereof.

87. A compound having the structure of Formula (IV) having the structure:

R
Rg 6
Re
0
R
Re 6
Rp
N™ XN
P
NT N
v
Z
5 Formula (IV);

wherein:
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T is a bond, C;-Csalkylene, or C;-Cecycloalkylene;

Y and Z are each independently selected from H, C;-Cgalkyl, C,-Csalkenyl, Cs-
Cyocycloalkyl, Ci-Ceheteroalkyl, C,-Ceheteroalkenyl, C4-Cyoheterocycloalkenyl and C,-
Cyoheterocycloalkyl, wherein C;-Cgalkyl, C,-Cgalkenyl, C;-Cigcycloalkyl, Ci-Cgheteroalkyl,
Cy-Csheteroalkenyl, C4-Cioheterocycloalkenyl and C,-Cjoheterocycloalkyl are optionally
substituted with at least one Ry; or

Y and Z together with the carbon atom to which they are attached form a Cs-
Ciocycloalkyl, C,-Cigheterocycloalkyl, C4-Cioheterocycloalkenyl, aryl, or heteroaryl,
wherein Cs-Cjocycloalkyl, C-Cioheterocycloalkyl, C4-Cjoheterocycloalkenyl, aryl, or
heteroaryl, are optionally substituted with at least one X;

wherein when Y and Z together with the carbon atom to which they are attached form a
nitrogen atom-containing C,-Cjgheterocycloalkyl or C4-Cioheterocycloalkenyl, the nitrogen
atom of the C,-C;gheterocycloalkyl or C4-Cygheterocycloalkenyl is optionally substituted
with W and the carbon atoms of the C,-Cjoheterocycloalkyl or C4-Cjoheterocycloalkenyl are
optionally substituted with at least one X

W is selected from J, C(=0)-J, C(=0)O-J, C(=0)NR3-J, C(=NR3)-J, -C(=NR2)NR;-J,
C(=N-OR3)-J, C(=S)-J, S(=0)y-J, S(=0),0-J;

X is F, Cl, Br, I, -CN, -NO3, -OR3, -N(R»)s, -SRy, -Ci-Cealkyl, -C(=O)R,, -OC(=O)R,, -
NR2C(=0)Rs, -NRyC(=O)N(R2)2, -C(=O)N(R2)2, -C(=NR2)N(R2)2, -C(=N-OR2)N(Ry),, -
C(=S)Ry, -S(=0)Ry, -OS(=0)yR», -NRyC(=0)OR3, -NR,S(=0);Ry;

] is -C;-Cealkyl, Cs-Cecycloalkyl, -C,-Csalkene, C,-Csheterocycloalkyl, aryl, or
heteroaryl optionally substituted with at least one Ry;

vis1or2;

Ry is NH;, OH, OSO3H or NHSOsH, halogen, -CN, -NO», -SR,, optionally substituted
C1-Cealkyl; N(Ry), or NHR7;

Ry is selected from F, Cl, Br, I, -CN, -NO,, -SR,, -OR3;, C;-Cealkyl, C;-Cghaloalkyl, C;-
Cehydroxyalkyl, -OC;-Cghaloalkyl, C;-Cgheteroalkyl, C;-Cecycloalkyl, C,-
Ceheterocycloalkyl, heteroaryl, phenyl, -NR>S(=0):R», -S(=0):N(R»),, -C(=O)CF;3, -
C(=0O)NR,S(=0),R;, -S(=0),NR,C(=0)R>, -N(R»),, wherein optionally the two R, groups
of N(R»), and the nitrogen atom to which they are attached form a C,-Cs heterocycloalkyl
ring, -NR,C(=0)R», -NRoC(=0)Rg, -NR>C(=0O)N(R3), -CO2R3, -C(=0)R», -OC(=O)Ro, -
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C(=O)N(R2)2, -OS(=0),R3, -OS(=0),0R;, -S(=0)R,, -S(=0),R,, -SO3H, and at least one
amino acid fragment;

R, is H, C;-Cealkyl, C;-Cghaloalkyl, C;-Cghydroxyalkyl, or Cs-Cecycloalkyl,;
Rj is H, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, or SOsH;
Re is selected from H, F, CI, Br, I, -CN, -NO,, -SR,, -OR3, C-Csalkyl, C;-Cghaloalkyl, C;-
Cehydroxyalkyl, -OC;-Cghaloalkyl, C;-Cgheteroalkyl, C;-Cecycloalkyl, C,-
Ceheterocycloalkyl, phenyl, -NR,S(=0),R», -S(=0),N(R;),, -C(=0)CF3, -
C(=0O)NR,S(=0),R;, -S(=0),NR,C(=0)R>, -N(R»),, wherein optionally the two R, groups
of N(R»)2 and the nitrogen atom to which they are attached form a C,-Cs heterocycloalkyl
ring, -NR,C(=0)R,, -NRyC(=O)N(R3),, -CO;R», -C(=0)R3, -OC(=0)R,, -C(=O)N(R»)», -
OS(=0),R,, -OS(=0),0R;, -S(=0)R,, -S(=0);R,, -SO3H, and at least one amino acid
fragment; wherein each R¢ cannot all be H;
R7 is an amino protecting group;
Rs is an optionally substituted C;-Cgalkyl, an optionally substituted C,-Cgalkenyl, an
optionally substituted C,-Cealkynyl, or an optionally substituted Cs-Cecycloalkyl; or a
pharmaceutically acceptable salt, solvate, or metabolite thereof.
88.  The compound of claim 86 wherein Y and Z together with the carbon atom to which
they are attached form a C;-Cyocycloalkyl or C,-Cigheterocycloalkyl.
89.  The compound of claim 87 or 88 wherein Y and Z together with the carbon atom to
which they are attached form a C,-Cjoheterocycloalkyl.
90. The compound of claim 86 wherein W is C(=0)J.
91.  The compound of claim 90 wherein J is -C;-Cgalkyl or -C,-Cgalkene.
92. The compound of claim 91 wherein J is substituted with at least one R;.
93. The compound of claim 92 wherein R; is selected from F, Cl, Br, I, -CN, -NO», -
SR,, -OR3, C;-Cealkyl, Ci-Cghaloalkyl, C,-Cshydroxyalkyl, -OC;-Cshaloalkyl, C;-
Ceheteroalkyl, Cs-Cgeycloalkyl, C,-Cgheterocycloalkyl, heteroaryl, or phenyl.
94. A pharmaceutical formulation comprising a therapeutically effective amount of a
compound of any of claims 1-93, and a pharmaceutically acceptable excipient.
9s. The pharmaceutical formulation of claim 94 that is formulated for a route of
administration selected from oral administration, parenteral administration, buccal

administration, nasal administration, topical administration, or rectal administration.
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96. The compound of any of claims 1-93 wherein the compound forms a covalent bond
with a Cys 481 residue of Btk or a cysteine residue in the homologous corresponding
position of another tyrosine kinase.

97. The compound of any of claims 1-93 wherein the compound forms a covalent bond

with an amino acid residue of Btk.

98. The compound of any of claims 1-93 wherein the compound is an irreversible
inhibitor of Btk.
99. A method for treating an autoimmune disease or condition comprising administering

to a patient in need the pharmaceutical formulation of claim 94.

100. The method of claim 99, wherein the autoimmune disease is selected from
rheumatoid arthritis or lupus.

101. A method for treating a heteroimmune disease or condition comprising
administering to a patient in need the pharmaceutical formulation of claim 94.

102. A method for treating a cancer comprising administering to a patient in need the
pharmaceutical formulation of claim 94.

103. The method of claim 102, wherein the cancer is a B-cell proliferative disorder.

104.  The method of claim 103, wherein the B-cell proliferative disorder is diffuse large B
cell lymphoma, follicular lymphoma or chronic lymphocytic leukemia.

105. A method for treating mastocytosis comprising administering to a patient in need the
pharmaceutical formulation of claim 94.

106. A method for treating osteoporosis or bone resorption disorders comprising
administering to a patient in need the pharmaceutical formulation of claim 94.

107. A method for treating an inflammatory disease or condition comprising

administering to a patient in need the pharmaceutical formulation of claim 94.

157



