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Rl-L.{TI1D APPLIC,\TIoNS

This application is a conlin ation ofU.S. anplicarion Ser.

No. 16/?48.142. filed on Jan. 2l. 2020: which is a coflinu-
alion ofl-r.S. applicalion Ser No. 16,/536-058. filedAug. 8.

2019: which is a conlinuation ofU.S- application Ser. No,
15./965.114. filed ,{Fr. 27- 2018r which is a contiruation of
lLS. apnlication Ser No. 15,/715.995. filed Sef. 26. 2017:
ll-hich is a continuatioD ofU.S. applicatior Scr. No. 14/091.
196. 6lcd Nov- 26. 2013i which is a continuaiion o{ ti.S.
application Ser. No. 131869.700. fiJed,A.pr. 24. 2013r which
is a cootrnuation of U.S. applicaliou Ser. No. 13/153.317.
tiled -llm. 3. 201l: \j,hich claims thc benefil otpriodty Imm
U.S. Pmvisional lratcd .A.pplication No. 6l/351.130, filed
.Iurl. 3.2010: U.S. tuovisioml Palent Application No.
611351.655, filed Jun.4.2010: U.S. ProvisioDal l'ate
Apl,licalion No. 61/35i.793. filedlun. 4. 2010i U.S. Provi-
sional Parent .A.pplication No. 6ll351.762. filed Jun. 4. 2010:
U.S. PmvisioDal Patenl Applicatior No. 61/419.74>4. filed
Dec. l. 2010t and [J.S. I,rovjsional l)arefi ,A.Fplicatio]r No.
61/472.138. liled Apr 5. 2011; all ol which are herein
hcoryorated by reference ilr tbeir entiret"v.

SIQULNCE L]STING

Ihe instant applicarion contains a SequenceListing which
has bll]tr sublnilled in ASCII fomral via EIS-Web and is
hcrcby incorpomlcd by rcfcrcnce iD its cntircty. Said A!('ll
copy is named 25922-819-307SEQ.lxt and i! 812 byles in

2
the mobiliTed pluralit, ofcells. In some embodinrents. the
anrount of the irreversible Btk inhibitor is suilicient to
inducc lyophoc),losis of a pluralitv of ceils ffirnl dre malig-
nancy. In some embodiments. the hematological mdjgmncy
is CLL. lD solle e,rbodimen$, lhe reatiDg the hematologi-
cal daligJraDsy comprises managing lhe h€matological
malignarcy. ln some embodimenrs. the h€matologjcal
nuliginancy is a B{ell Dlalignancv. In come embodiments.
the hemaaological malignancy is a leukemia. lyrnphopolif-
crative disordff. or myeloid. ln somc embodimcnts. thc
mobilized celis are myeloid cells or lymphoidcel)s. h sone
enbodimcnts. rnElyzin8 the mobilized pluraljty of cells
compriscs ]ncasurillg the pcriphera] blood concetrlrdlioo oI
the mobi)ized p)urality ol'cells. In some enbodiments, the
metlxJd fr]Ither compdses admiDistedng a second calcer
treatDrent rc8ime[ after the peripheral blood concetrtratioo
ofthe mobilized pluialily ofcelts increases as coopared to
rhe concenrarion hefore adnrinistmtion oflhe Btk inhihitor.
ln some embodinrents. adrninistering 1he second carrcer
treatrnenl regimen occurs afrei a subsequent decrease iD
p.'ripho-dl blood utncentratior of fie mobilizcd plunlily of
cells. Ir solne er$odilrreDts, aDalyzirg the Inobilized plu-
nlity oI cells corDprises measurilg the duraliaa of an
increase in thr periphertl blood cr}nccntralior oI thc nlobi
lized pluralilv of cells as compared lo rhe concentmtioo
beiore adrninistration oftLe Btk inhibitor. In some embodi-
menls, the merhod furlher comprises adminislering a second
cancer treatu ent regimeo aner lhe pedpheml blood coDceo-
rration ofthc mobiliz.ir, pluratity ofcclls has incrcascd fora
prcdctco ncd lcDgth of timc- In somc crDbodirrcnts. ana-
lyzing the mobilized plt'rdliry ol cclls comprises couling
lhe numbe, ofmobiljzed plurality ofcells in tl1e peripheral
blood. In some embodimellls. the Drethod fullhei conrpdses
admioislering a second cancer tlealDrefl1 regi etr after ahe

number of mobilized pluraliq of cells in the peripheral
blood increases as coml,ard lo the concentmtion before
adnidslmlion oI the B1t inhibito. lD some embodiments.
adrninjstcrrnp tle second cancs treaunent rcSinrcD crcurr
after a subsequent decEase in the nuEb€r oI Erobilized
plurality of cells in tbe periplteni blood. ln some embodi-
mefls. amlyzing the mobilized plualily of cells comprises
measudng lhe duralion oI atr iocleasc il1 the mober oI
mobilized plurality of cells ir the peripheral blood as

compaied 1o the Duaber before adminislfalioll of lhe Bt[
ir.hibitor. Ia some embodimetrts, the melhod lirrther com-
pnses adlninisterin8 a s€cond cancer treatment re8imen after
the number ofmohilized pfurality ofcells in the peripheiEl
blood has increased for a predetcrmin€d lenglh of timc. In
somc cmbodimcnts. analyzinB the mobilizEd plumlity of
cells comprises preparinS a biofiarker prolile Ior a popula-
tion of cells isolated fiom fte pluralily of cells. wherein the
biomarker prolile iDdicales the expressioa (r1 a biomarker.
the expressioo lerel of a biomarker lnutations i[ a bio-
marker. or the prcsence oI a biomarker In some embodi-
ments. the biomarlrcr is an], cylogenelic. cell surface
rmlecular or p.oleii or RNA expressiotr rarker. ID so e
embodimerts, the bionlarker is: Z-{lr0r t(l4,lli): 0-2 micro'
Blobr in: p53 muralioDal slalusl AIM mulalioDal stalusl
del(l7h: dcl(l1h; del(6!; CD5: CDllc; CDl9i CD20;
CD22r CD25i CD38r CDlo3t CDl38i secreted. surface or
c],toplasmic iErEunodobuliD expEssionl V/1mutational sta-
tusi or a combinatioD theretrf. ln some embodiments. the
method funher comprises providing a s€coDd ca[cer treat-
menl regirnen based on the bioma*er profile. Ifl some
embodiments. the method iinher compdses not adr]1inister'
ilrg hased ol1 the bionrarker profilc. lo so&e eD]bodiorents.
the method fidher comFrises predicting the efrcacy of a
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Bn.rton's tyrosine kinase (Btk). a meDber of thc Tec
farnily of noD-receptor tyrosine kinases. is a key siglraling
enzyme cxpn"ssul in aJJ Lcmatopoielic cells l)?cs cxcepl '1'

lyrnphocltcs and natuml killcr cels. Btk plays an csscDtjal
rale h lhe B.cell sigralirg pathway Iiiiring cell surlace
B-cell ,eceplor (BCR) slimulalion lo dot!nstre8m iDuacrl-
lular resp0nses.

Bth is a key relulator of B<ell developmfl!" aclivaliorl.
signalitrg. and survival (Kurosali. Cu Op Inn 2C0O.
276-281: Schaetrer and SchTian?l'€tE. Car Op lM 2U)O.

282-288). In addido[. Btk p]ays a firle in a number ofolher
hcmatopoictic ccll sipaling pathways, c.g.. Toll like rcccp-
tor ('l'LR) and cltokile firccplor-mediatcd 'I NF-(. prcduc'
tior in Inacrophagcs. IgL rc{:eptor (} cepsilonRl ) sig"Daliry itr
Masl cells. inhibilion oI Fhs/AIIO-l apoptolic siE;naling in
BlineaBe lymphoid oells. a d collageD-stin)ulaled plalelcl
aggregation. See. e.9.. C..4,. Jefries. et al., (2m3), Joumol
of Biologicdl Cheuistn' 278:26258-26264r N. -1. Itorwood.
et al.. (2003). The Journal of Experimental Medi(ine 197.
1603-l611: Iwaki er al. (?/.nS). Jounol ol Riob*i. al Chan
i.'/n 2li0(48)r40261-402701 Vassilcv el al. (1999). Journal
o.l Bioloraical Chenist^'274(3):1646-1656. and Quek et aJ.

11994). Cuffen! Riabg| 8(20):1137-l140.

SUMI\.{-{RY OIr TIl[ ]NI'DNTION

Disclos€d herein, in certain embodinenls, is a method for
treating a hematological malignancy iD an individualin need
thereofi comprising: (a) adninistering to the individual an
amour ofan iffeversible Btk inhibitor sufrcient to mobilize
a plLrality of cells from the naligDancy: arrd (b) amlyziog
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treatmmt regimen based on the biomarker profile. In some
e,nbodiments. the hemat)logical malignatul- js a chronic
lymphocltic lcukcnia (CLL). $nall lymplrocfic lyll]phoma
(SLL). h;gh risk CI.l-. or a noo-CLL/SLL lymphoma. In
some embodinleots. ihe herutological malillancy is folli-
cular lymphoma, difluse large B-ce1l lymphoma (DLBCL).
manlle cell lymFhonla. Itr'aldenstrom's macraglobulirEmia.
multiple mydoma marginal mne lynphonrs. Burkjtt's lym-
Fhoma. non-Burkitt high Emde B cell lynrphoma, or
extrauodnl maryinal zone B cell lymphoma. In somc
embodimeDts. the h€matoloSical malie,rarcy is chrcnic
myelo8enous (ormyeloid) leukemja. or acute llmpboblastic
leuke.Eria. IE some cmb{xiim€trIs. lhe hematological malig-
nancy is relapsed or relrEctory dillirse large B-cell lym-
phoma (DLBCI-), relapsed or refraclory mantle cell lym-
pholua. relapsed or refmctory follicular llmphoDa. relapsed
or refractory CLL: relapsed or relractory SLLI relapsed or
relmctory multinle nl:/elorna. ln some embodiments. the Btk
jnlibitor fonns a covaient hond with a cysleine sidechain of
a Bruton's tlmsinc kilusc. a tsoton's trrosinc kilrase
hoDolog. or a Btk tyrcsjnc kiMse clsteiDe homolog. ltr
some eDbodiments- rhe irclcrsible B* inhbitor is (R)-)-
(3-(4-amino-l-(4-pheno^1 phenyl )- lH-pyrazolol3.4{lpy'
rimidiD- l -yl)piperiditr-1-yl)pnlF-2-en-l -one. In some
embodiments- the BnouDt ofrhe ineversible Btk inhibilor is
from 30O mg/day up lo. and iDcluding. 1m0 D8/day. Ilr
some elnbodirr]ents. lhe amoun of fie ineversible Blk
intribilor is from a20 mg/day up 10. and includin& 840
nu/da]. Ir sorre embodjDcnts. thc amount of the irrevc$-
iblc Btk inhibitor is aboll 420 m&/day, aboul 560 n4/day, or
Bbout 840 mE/day. In some embodimenrs. thc amounl oI the
ifleversible Btk inlibiror is aboul 420 mg/day. ID some
embodimeuts. the AUCo_:a of rhe Blk iohibilor is betweeD
about I 50 and about 3500 n8*h/ml. lD some embodioents.
drc AUC,)2" of lhe Btk inhibiror is betweeD aboul 500 ad
lbout I l0O ng*h,/ml . In some emhodimenli the Btk jnhibi-
tor is admiaistercd orally. ln somc embodimeDts. the Btk
inlibitor is admi stered oncc pcr day, twicc pcr d€y. or dlree
times per alay. lD some embodimetrls. the Bdi iolibitor is
adminislered urtil disease progresrio . u[acceptable toxic-
ily, or jrdividual choic€. lD lomc €mbodimeds, thc Btk
i-r:-hibiLur is dmirustered daily until dise€se progrcssi,'n.
uDacceplable toxicity. or i[divjdual choice. Io some erDbodi-
menls. rhe Brk inlibilor is admjnistercd every other day uEtil
disease progressio!. urEcceptable roxicirr'. or individual
choice. ln some embodimcnts- the Brli inhibitor is a front
line therapy. second line therapy. third line iherapy. fourh
lille rtre€py, fif,h lioe thcrapy, or sixth lif,c thcrapy. h somc
embulimcnls. lhc tstk iDlibitor trcats a .clmctory bemalo-
logical Drali8lrallc,. h some enrbodimeds. rhe Btk iD.hibitor
is a maintenance therrpy. In some embodiments. the secoDd
cancer lreatrDent regjmeD conrpdse$ a cheeolherdpe$1ic
age[t. a slemid. an i$fiunotherapeutic agen( a tar8eted
tberapy. or a combination lhereof In some enbodimetrts. the
secoDd caDcer trcatmenl rcgimen comprises a B cell recepbr
padrway inhibitor. ID some embodimcnts. thc B cell rcccptor
pathrray irrribilor is a CD79A inlibilor. a CDTqB inlibitor
a CDlg inhibilor. a Lyn iohibitor. a Syk inhibitor, a PI3K
inhibilot a Blnk iD.hibilor, a Pt,Cy iDlibilor. a PKCII inlibi-
lor. or a combimtion thercof. In some embodiments, the
second catrcer lEalmmt regimer comprises an arfibody. B
cell receptor sipaling i!.hibitor. a PI3K inhibiloa an l.^P
irhibilor, ar mTOR inhibitor, a radioimmunotherapeutic. a
DNA damaging aSent a proteosonE inhibitor. a hisrone
deacelylase inhibitor s protein kinase intibitor, a hedgehog
inhibjlor an Hsp90 inhibitor. a telomerase inlibiror. a Jakl/2
i$Hbitor. a prctease inbibitor, a PKC ifibitcr. a PARP

4
inhibitor. or a combiDntion thereof. ln some emk)diments.
the second cancer treatnrenl re8imen mmprises chlorturblr-
cjl, ifosphanide. doxorubicin. mcsalazirrc thalidomidc.
lenalidomide. temsLolimus. evemlieus. lludaiabitre" lbsta-
malinib. paclilaxel. docetaxel, ofatumumab. ritlDdmab. dex-
amethasone. predlisoDe. CAL- l0l . ibrituir1omab, tositumo-
ruab. bortezomib. pentosiati!, eodostatiD" or a combinalioil
therml ln some embodiments. the second cancer Uealtrrent
regimell compdses cyclophosnhamide. hydrorydauoorubi-
cin. vilcristinc. arld prcdnisonc. and optionally, rituximab.
lo some ernbodiDents, the secotrd cancer fteatned reginen
comprises beDdamuslin€, a-od riluxrrDab. In soDre embodi-
mcnls. the secoDd cancq lrcalmetrl Egimen comprises l1!r-
darabine. clclophospbaEidc. alld riluximdb. In some
embodimenls. lhe secood carcer uealmeol regimen com-
pnses cyclophosphamide, vincristine, and predDisone. and
oprjo[a]ly. rituxil]lab, ld son1e embodiments. the second
cancer rreatmenl regimen comprises etoposide. doxorubicin,
vin-ristine, cyclophosphanide. prednisolone, and oltiomlly.
dtuxifiMb. ]n some e]nbodimL'nls. tbe secotrd c€rcer trcat-
mcnt r"-ginen compriscs dcxamcthasonc and leimlidolDide-
In rorue elrLldimeDts. the iohibitor oI Brutor'! ryrusine
kiDase is a relelsiblE inhibitor. In some embodim€ s. the
inbibilor ofBruton's tymsirckinase ii aII ireveisible inhibi-
tor. ID some eDbodimeds. the iohibilor of Bruton's D rosiDe
kiBase fomrs a covaled bo]ld wilh a cysteine sidechain of a
Bruton's tyrDsine kinese, a Bnrlon's tyrosine kinase
hoDolo8. or a Btk tylosirc kiuse qsteirc homolog. IE
somc cmtodbcnts. thc inhibitor ofBmton's t) rosinc kinasc
has the strDcture oflormula (D):
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L" is CII!. O. MI or S:
,4r is a slrbstilulcd or unsubslituEd aryl. or a lubsliruled or
uDsubstituted heteroaryl:
Y is an opliooally subsdtuted gloup selected frcm amo[g
alkyl, heteroalkyl. cycloalliyl. heEmcycloa[.f1. ar:,r]. alld
hcteroaryll
Z is C(:o). oc(:o), NHC(:o). c(:s). s(:o).,
OS(:O),. NHS(-O)f, where x h I or 2:
R? atrd Rs are irdependentlr_ Hi o!
R7 and Rs tal(etr to8ether form a bondl
Rtr is Hl and pharEaceutically active mehbolites. or phar-
maceulically acceplable solvales. pharmsceutically accept-
able salls. or phamlaceutically acceptable prodruSs thereof.
In some embfilimenb. rhe Bruton's tyrosine kinase inhibitor
is (R)- l -(3 -(4 -amino-3 -(4-pheooxypheiyl ).l H-pyrazolo [3,
4-dlpyrimidjnl-yl)piperidin-l-ylhrop-2-er-l-ore. Io sDrEe

embodiments. La is O. I]1 mnre enrbodimenls. .4r is phen],I.
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ln some embodiments. Z is C({)). NHC(:O). orS(J)r.
In some embodimerts, each of R, and Rs is H. In some
embodimeals. Y is a 4-. 5-. 6-. or 7-[rembered cyc]oalkyl
ringl or Y is a 4-. 5-. 6-. or ?-oeDlbered haerocycloalliyl
ring.

Disclosed herein. itr certai[ embodiments. is a method for
tieatioS relapsed or refaclory Dor-HadgliiD's lympholM ilr
ar indjvidual in need thereol comprising: a&rinisrering to
the individual a therapeutically-effective amount of (R)-1-
(3-(4-alrri]ro.3.(4-phemx] phcnyl)- I H-p].razolo[3.4-d]py-
dmidin-l-yl)pipeddin-1-yl)pmp-2-en-1-oDe. ln some
elr]bodimeots, lbe [oo-Hodgkio's lymphoma is relapsed or
reftactory ditruse large B-cell lymphoma (DLBCL).
rclapsed or reliactory m€nrle cell lymphoma. or r€lapssl or
refraclory follicular lympboma- lD sone embodiments, thc
afiounl of (R)-1-(3-(4-atnino-3-(4-pbeDoxyphenyl)-1 II-
pyazolol3.4-dlpyrimidin-l -y1)piperidin- I -yl)prop-2-eo-I -
one is from 300 m8/day up lo. aDd including. 1000 n8/da"v
ln some ernbodjments. lhe amount of (R)-l-O-(4-amiDo-3-
(4-pheooxphenyl)-1 H-pyrdmlo[33{lpyrimidiD-l -ylhip'
criditr-l-ylhrop-2-cr-1-ore is frorn 420 mg/dr'' up 1i:. and
ircluding, 840 Dgday. Itr some eEbodimenls. dre aulouol ol
(R)-t -(3-(+amino-3-(4-phenoxypheDyl)- I H-pyrazolol 3.4-
dlpyrimidh-1-)lhipendin- l -yl)prop-2-en- 1-orc is abour
420 mEday. about 560 Elg/day. or abou 840 m8/dry. Io
some embodimmts. lhe amounl of the irreversible Btk
inhibilor js abolrt 420 figd^y.In sonle elnbodjments. lhe
AUCo-2a ofthe Brk iDhibjtor is between about 150 aDd about
3500 ng*h/ml . Iu some embodimctls. the Alrco ,4 of thc
Bt1( inhibitor is bctwocn about 50O and abou 11m Dg*h,/DL.
Iu some embodir])enls, (R)-l-(3-(4-amitro-3-(4-phercx)-
pheDyl)- 1 I I-plrazolo [3,4-d]plrimidin- I -yl)piperidin-1 -yt)
prop-2-€n- l-one is ad$inisleEd orally. In some embodi-
merls. (R)-1-(3-(4-amiDo-3-(4-phel1oxypheryl)-lH-
pt'mzolo [3.4-d] pyritridio- l -yl)pipeidin- 1 -yl)p!op-2-eD- 1-

one is administered (nrce ler da). lu'ice per day. or three
timcs pcr day. In som€ cmbodimctrts. (R)-l-(3-(4-amirc-3-
(4-phcrcxyphcnyl)-1 H-pynzolo[3.4d]pyrimidrn-1 -yl)pip-
eridio-l-!l)p rp-2-eD-l-oDe is admioistered until disease
progrcssion. uEacceptable loxicill'. oI hdividual cboice. 1D

some enbodimeuls. (R)-l-(3-(4-amirc-3-(4-phenoxyphc-
oyl)-l H-p)ft zolu[3.4-d]pydmidiD- I -yl)pipeddin"l -yl)
ltml\-2€n-l-one is adminislered unlil dscasc progression-
umcceptable loxicity. or irdividual choice. In some eorbodi-
menrs. (R)-l-(3-(4-amino-3-(4-pheDoxfpheryl)-lH-pyla-
mlol3.a-dhyrjmidin-l -yl)pipendin-I -ylhrop-2-en- 1 -one is
administered daily until disease nmSression. unacceptable
loxiciry. or jtrdividual choice. Io soDre embodiEcDts, (R)-l-
(3-(.1-amino-3-(4-Fhcnor]"hcn] l)- I H-pyrazolo[3.4-d]py-
rimidnr- 1 -yl)piperiditr- 1 "yl)prop-2-€n- 1 -one is adflidstered
every olher day Until diseas€ pro8ressioo. ulacceplable
toxicity. or individual choic€. In some cmhodiments, (R)-l-
(3-(4-amino-3-(4-pherorypheDyl)- I H-plrazolo[3,.1-d]py-
deidio- l -yl)pipendio- I -ylhrop-2 -elr- I -oue is a secotrd line
thempy. lhird lirc therap)'. founh line therapy. fifth line
iherapy. or sixth line lherapy. Itr soore elnbadimeDts. the Btk
iDhibitor is a mai[teoance thempy. ltr some emHimmts.
the method llrther comprises administering a second r"m*r
trealment rellimen. ln sone embodimenls. the s€cond cancrr
llealmml regimeD is admidstered ater mobilization of a
pluraliry of lymphoid cells from fte uou-Ilod8litr's lym-
phoma. In some embodime s. the second cancer trealment
regimen is administered afler lymphocytosis of: pluralilv of
lymphoid cells from the non-Hodgkin's lymphoma. In sorne
eDrbodimeotc. the second caocei treatrxent reSimen com-
prises a clunotherapeutic agcDt. a stcroid. an iExutaothcra-
peutic ageDt. a taBeted tberapy. or a combinatioo thercoll Io

6
some embodinlents. the second cancer treatmert reSimen
comprises a B cell receplor pathway idribitor. In some
embodilneflts. lhe ts cell rcceptor pathway i ljbilor is a

CD?gA inhibitor a CD79B inhibito( a CDl9 inhibitor, a

L_vn irfiibitor. a Syk inhibilor. a PISK inhibitor. a BIDii
inhibitor. a PLCy inhibitor. a PKCF inhibilor. or a combi-
flaiioD thereof In son1e embodimeDls. lhe se{ond cancer
teatrnenl reSimen srmprises an nnt;tndy. B cell rec+tor
sifrEling inlibitor. a PI3K inhibiror, .n IAP iulibitor. an
ml{)R iDlibitoa a radioimnunothcrapcutic. a DNA dam-
agitrg ageil. a proleosorue iolibitor, a hjstone d$cetylase
i$ibilor, a protcin kinasc inhibitor. a hedgehog bhibitor. an
tlspgo inhibilor. a telumerase i hibilor. a Jalil/2 inLjbitor. a
protease inhibitor. a PKC inhibilor, a PARP i-riribilor or a
combination thereof. ln some embodiments- the secoud
carcer treaonenr rcgimcn compris€s chlorambucil. ifosph-
amide. doxorubicin. mesalaztue. &alidolnide. lenalidomide.
temsirolinus. everolimus. fludarabille. fostamatinib. pacli-
tsxel. docelaxel, ofatumun1ab, rifuximab. dexamethasone.
predliso[e. CAI-IoI. ibritumofiab. tlisitumomab. bon-
ezD@ib. penlostarirl endoslalio. or a colrrhiDatioll thcrcol: ln
sonre cmbodinrnts. thc second cancer treatmeot regirnen
compdses cyclophosphamide. hydroxydaumrubjcin.
vincrisri[e. and prednisone. and optionalJy. riurximab. Lr
$me eotbodiEeDls, rhe second cancer rea(meDl reFnren
comprises bendamusline. arld rituximab. ln some embodi-
ments. the semrd csncer treannent rcgincn compnses flu-
darabjne, cyclophosphamide, ard rituximab. In some
crnhodilrrcnr5, lhc second canccr trc.rmcn! rcSrnrcn conr-
prises clclophosphamide. vincristiff. and preddsonc. alrd
optionaliy, riluximab. ln some embodiments. the second
ca.ncer treatmmt relimen comprises etoposide. doxorubici[.
virristine. cyclophosphamide, predtrisolofle. and optionally.
dtuximab, In some embodi$efis. rhe secoud calcer tleat-
ment regimeD compdses dexam€lhason€ and lenalidomide.

Disclosed herein. iD cerlain enbodimenls. is a method for
treatiDg ditrus€ large B-ccll lymphoma, aclivaled B celllike
subt_vpe (,41C-DLBCL). in aD individual in occd thcrcof.
comprisinS: administering to the individual a[ ineversible
Btk ithibitor in aD a&,rurt lrcn1 300 mg/day up ro. and
including, 1000 myday. In some embodimcnls. the Ine&(xl
litther colnpis€s diaglosinB lhe individual wilh difluse
large B<ell lymphoma- activated B ceillike subrype (ABC-
DLBCLI. by deternildog the gme sequelce ofone or ]llore
biorna*erc in a plurality oflyurphoid cells isolated ftom the
ditruse large B-cell lymphoma. ln some embodiments. the
irreversible Btk inhibitor is (R)-1-(3-(4-arnino-3'(4-phe'
DoxypLeByl )- l H-pyrazolo[3.4 -d]pyrimidi]l- 1-yl hiperidjD-
l-yl)prop-2-etr-l-ooe. lo some eErbodimells. the .ABC-
DLBCL is characterized by a CD79B Inulalion. ln soDre

embodime[B. the CD79B mulation is a mutation of the
iEmunonrccptor tyrcsise-based activation lnotil (ITAM)
signalin8 module. In some embodiments, the CD79B muta-
tio, is a missmse mutation of ihe fils1 immunoreceptor
tyrosine-based aclivalion motif (ITAM) rlmsine. In some
embodimcnts. the CD79B mrtatiol iDcrclscs surface E]CR
expression and aftenuates Lyn kinese activity. ln some
€mbodimetrls. lhe ,{BC-DLBCL is characlerized by a

CD79A mutation. I-n sorne embodimeDrs, the CD79A muta-
tion is in the irnmuloreceptor trrosiDe-based activation
motif (ITAM) sipaliry module. ln some embodiments. the
CD79A mutation is a splice-alonor-sile mutatiotr of lhe
immuorece?lor tymsine-based activatior molif 0TAM)
sjglaling module.In some embodiments. tlle CD79A muta-
tion deletes lbe im$unoreceptor tyrosine-based aclivatiotr
lrrotif (l'l-AM) si$aliog oodule. ln somc embodimeDrc. the
ABC-DLBCL is chaEcre'i7€d by a mutation ill MyD88.
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A20. or a combination therarf In some enlbodiments. the
MyD88 mutation is the amino acid $bstituIion f,265Pinthe
MYI)8ll lbll/11..-1 r€ccpror ( I lR) domain. ln sonic embodi-
ments. lhe amouDt of the inevenible Btk inhibitor is liom
420 ng/day up 10. and idcludiry. 840 mg/day. ln some
embodiDerts. the amouot ofthe ireve$ible Btk iEiibitor is
about 420 mgr'day. about 560 mEday. or abour 840 mEday.
ln some €rDbodiments. the amounr of the irre,versible Btk
inhihilor is aboul a2O 'r.|r-'day. ln snme embodinents. the
AUC.-:a ofttre Btk inlibilor i s bctweea aboul I 50 atrd abour
35fi) ng*h,hrl- In soDe eorbodimelts. the AUCo ,a of the
Boi hhibilor is between about 50O snd about 1 I 00 Dg*lrml-.
Ir some embodimenls. the iEeversible Bth inhibilor is
admiDisleEd orally. h some embodimeds. the incversible
Bk hhibitor is admioislcred daily until di.ease progression.
rnacceptable toxicity. or iadividual choice. In some embMi-
meDts. the irrelelsible Btk inhibitor is adEilisteled every
orher day until disearse progression. unacreptable toxicity. or
individual choice. In some €mbMiments, the ireversible
Btk inhibiror is a iiont line themp],. second line thcmp),. thtd
linc therapy, founh lirc thq"py. nflr fine thffapy. or sixlb
line therapy- In sonle ellbodiDeots. the ireversible tstk
idribilor treats a reftactolr_ heoratoloBical lllalignancy. ID
some cmbodiments. thc irrevcrsible Btk inhibnor is a nlain-
tenance therapy. In some embodiments. the method lirther
comprises adnjnistering at lea$ one additional cnncer tleal-
nlml regimen. ln some emhodin)ents. the aalditional cancer
trealm€or reSimen qlmprises a chemotherapeu(ic aBmt. a-o

imnunolherapcutic agcnt. a stcmid radjalion thcraFy, a

t rgcled tLcrapl or a coDrbinatioD thcrmf ln some cn$odi-
mcnl!. Lhe bccoDd €nccr trcatDcnl regimen comprises an
artibody. B ceil receptar si8lali[g inhibito!, a P]3K inhibi-
tor. an I.{P iDhibito( an DTOR inhibitor. a radioimmuno-
thempeutic. in cerhis embodimeills is a dallaginS agent. a

pmteosome iDhibilo( a histoDe deacetylase iDhibilot a prc-
tein kinase inhibitor. a hedgehog irhibitor. an Hspgo inhibi-
1or. a lclomcrasc inhibitor. a lakl/2 inhibitor, a protcasc
inhibitor, a PK(' inhibitor, a PARP inhibitor. or a combina-
tion thereof

Dixlosed herein. in cenah embodiments. is a method ol
determiniry a cafcer lrealmetrl regjmelr lbr dD individual
*ith a hemalological malip.nallcy. comprisiog: (a) adninis-
terinS to the individual m aDount ol an ireversible Btk
inhibitor sufrcient to mobilize a pludliq ofcells from the
malignancyr ft) analyzing the mobilized plurality of celtsr
and (c) selectiog a caficer trealrrent regimerl, In some
embodrmentq. lhe can(er trealnrent regimen conrlrises a

chcmotherapeulic aged. a steroid. an inmunothcmpeutic
agent. a larpetcd iberap:/. or a conbitration tllermf. ID solne
embodimetrls. the second canccr lreahrent re8inren com-
pri$es a B cell rercptor path*ay inhibilor ln some cmbodi-
mEDls. thE B c.cll ft:ceplor pathway inlibitor is a CD79A
inhibitor. a CD79B inhibitor, a CD19 inhibitor. a LyD
inhibito!. a S),k inhibitor, a PI3K idribitor a Bh.k jnhibilor.

a PLCI inhibilor. a PKC0 inhibilor. or a combitration
thcrcoI In somc cmbodinreots. thc canccr kcaLmcrl rcgi[oen
comprises a lJ cell receptor pathway iohjbitor In some
eEbodimeElr. lhe (aa(er lft:'dlmcnl r<gimeo cumprises a
CD79A iahibnor. a CD79B inhibitor, a CDlg iDhibilo( a

Lyn inlibitor. a Syk inhibito( a PI3K iDhibitoa a BlDk
inhibitor. a PLCY inhibitor. a PKCP irhibilor. or a combi-
nadoo thersJf. Ll some embodime[ts. the camer teatrDetrt
regimeD compris€s an autibody. B c€ll receptor signaljng
iflhibitor. a PI3K inlibitor. an IAP inhibitor an mTOR
inhibitor. a radioimmunothehpeutic, a LINA damagirg
ageal. a prcteosome inhibiior. a his1oft deacelylas{ futribi-
tor. a protein kinase inLibitor. a hedgehog ifhihitor. ar

8
Hsn90 inllibilor. a relomerase inhibito( a Jaftl/2 idlibitor, a

prolease inlibjlor. a PKC idibilor. a ll{Rl' inhibitor. or a
combination Thcrrof. In somc corhrdimcfis. d|c carccr
trrdtnenl regimen comprises chlorambucil. ifoslhamjdc.
doxorubiciD. mesalaine. thalidomide. lenalidomide. lemsi.
mlimus. e\erclimus- fl udarabine. foslamatinib. pacliraxcl.
docetaxel. ofatumumab. rituximab. dexanethasone. predni-
sone. CAL-101. ibdturuomab, lositumomab. bortezomib.
penloslatin. endostatin. or a ixrmhinaljon there()i In some
cmbodrnrents- the crncer lreshenl regrmcn cornlrises
cyclophosFhaDidc. hy&rrydnurcruhicin. vixcristinc, asd
prcdnisDle. and oFljonally, rituximab. h sDlnlJ cmbodi-
ments. fte ciuc€r lreato€trI reliimcn @mpiles berddrEus-
tine. and ritl.tximab. ln some embodimeDts. the carcer lreal.
menl regiDe, coDprises t[dambiDe. cyclophosphamide.
and rituximab. Ir some embodimeDts. tbe ca[cer Seatment
regimeD cunpds€s cyctophosphamide. vincristine, and
prednisone. and optjonally. rituxinab. ln some erbodi-
ments. lhe cancer treatment regimen comrises etonoside.
doxorubicin. vinristirte. cyclonhosFhamide. prednisolone.
and oplionally. rituximab. In some embodimenrs- the cancer
trcatmcJ:rt rc8imco cornFriscs dcxarnqhasoDc al]d lcM]ido-
mide.

BzuEF DESCRIPTION OF THE FICTIRES

FIC. I depicts the mle of Btk aclivity in a number of
processes iD a CLL cell tbat conlribule to the pathogenesis

I'lG. 2 prescnts ihe absolute lyplrocltc coulrl dnring thc
coune ol treatrnerL \r,ith ar ineversible B& inhibitor 1br an
individual $itl CLL.

1116. 3 preseDrs cbange in the sum of the product of lhe
diamelerc of lymph [oile (LN) jo patieffs uith CL L 6nd SLL
\r,ho are ueated wilh an irreversible B& inhibitor.

FIG.4 depicls t-N response in patierrt sullering liom C[,[..
Lcft psrcl dcpicts LN prior to trcatmcn u'ith an trcversiblc
Bd( iD-hibitor al1d Riglx pane] depicts LN posl-trcatrneDl
u.irh atr iffeveEible Btk idibhor.

flc. 5 depicts rhe etrect ofar irrerersihle Btk inlibitor on
LN disease buden aDd lymphocytosis over tirDe ilr the
paticols sutrering qilh CLL aaobr SLL.

FIG. 6 depids adverse efects itr patients treated with atl
irreversible Btk iniibitor Crades I-4 repres€nl s€veity of
etrects Ejth I relr€senting very mild to 4 reprcsenting
extrerle disct)mlbn.

FIG. 7 del'icts dle absolute lynphoc)'te mu (AI-C)/109
L vs. Cyclc Day aftcr adminislcriry a B& hlibitor lo
i{dividuals witb follicular lympholla uho achievcd corll-
plele or partial respoNe (CRPR). Thc Y ,{xis shows the
-A.bsolute Lymphocyte Courts (ALC) al (Hch lime poifl by
cycle rumber and &y in r.he X axis. -4ll Pdrierts (exc€pr Pl
32009) *ere reled o! schedule of 4 weeks on trertlneDt
fbllowed by oDe $eek of. Thus. day 1 oleach clcle follows
om l,eek of drug for tbese patimts. Nole thc increascs of
-A.LC during most cyclcs of most patieEis. aEd thc tall of
.{LC at lhe beginning of subsequeDt cycles. lllis patteflr is
olien bluded in lalcr cyclcs ds pali€nls rc'pod€d lo lreal-
mcnl . Pstienr 32009 r€Lcived rrealDrctrl wilhoul inrenuplion
and did not shou this cycljc patlern. bu1 did shol, arr

i[crease at Cycle l. da] 15. atrd grafual increases during
Cycles 2 Io 5.

FIC. E depicts the sbsolule lymphoc.vte counl (.^LC)/109
[. vs. Cycle Day after adninislerirg a B& inhibitor lo
iddividuals \rith Iollicular lyErphooa l,-ho had Stable Dis-
ease (SD) durine llealtrxctrt. fhe Y Axis shows rhe,q.bsohlle
LyDplrcclte Couflts (ALC) at each ti e point by cycle
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number and day in lhe X axis. All Patients 1,ere treated on
sch€dule of4 wcctts on 1reahetr1 follow€d by onc wl*k o1l:

Thus. day I of cach cycle follows one weck off drug lor
these latienls. Note dre gradua) incrcase ol blood Al,C
oobjlization oI lhtieol 32004. \rho idtially was stable but
later had Progressive Disease eD).

FIG. 9 d+icts the absolute lymphoeyte count ( L[)/109
L vs. Cyclc Day after adminjsterjng a Btk inhibilor to PD
individuals with follicular lymphoma. The YAxis shows the
Absolute L!']nphocyle Counis (.A.LC) al e3ch lillre poiDt by
cycle Durxber aod day i! tbe X axis.,{ll Patieots except
38010 were treatql on schqiule of 4 weeks oD treatmenl
followed by one rl eek ofl Thus. day I of each cycle follows
oDe treek oII dIug fDr thesE paticnls. Nole lack of mobili-
zation. especially paients 38010 and 32001. Palienl 323001
had limired treaBrcnt before beilrg taken ofl study. The
l).nrphocfe respo$e suggests thai lhis patient night had
respoDded il it I$d be€n possible to nay ol1 treat&etrt loager

FlG. l0 depicts the absolute lymphocyle coutrl (ALCy
109 L !s. Cycle Day after ad&itri$edng a Btk iohibiror to
PR and SD individuals wifi DLBCL. The Y Axis shows the
Absolute L.yophocyte Counts (ALC) at each time poiDt by
cycle number and day in lhc X axis. Palient 38011 was
re3ted on schedule of4 weeks on treatment followed by one
u'eek of. Thus. day I of eacb cycle follows one week of
drug for lhis parient. Patierls 38008 and 3 24001 were trealed
in iO continuous daily doses.

FI(;. I I dcticts thc absolutc lynlphoc}1c count (ALC)/l09
L vs. Cycle Day after adm;rdsleriDg a Blk iD.hibitor lo Pi)
indjvjduals wilh DLBCL. fhe Y Axi$ slloiv$ the Absdute
Lymphoc_,."le Courts (ALC) ar each time poinr by cycle
number ard day iD tbe X axis. A1l Patients werc trcated oD
schedule of 4 weeks on trstment follo\r'ed by one ri,,eek otr.
Thus. day I of each cycle lollows one week ofl drug for
thesc palieDls. Nole lack of mohili,Etion for 3 of the 4
patients. PatieDl 32002 received only one cyclc oftrestment.

FIG. l2 depicts lhc absolutc lymplDcyc cou( (-41,L-)/
1o9 L !s. Cycle Da"v afler ad&ioisteri[g a Btk iohibitor to
indivjduals with oa]llle cell lymphoma. The Y Axis shows
fie Absolute L),rnphocyte Counts (-A,LC) at each time point
by cycle nurtrber and da"." iD ttre X axis. Patients 32006.
38003. and 38004 'r,ere ueated on schedule of 4 weeks on
teat$e followed by one week of. Thus, day I of eacb
cycle follows oEe week ofdru8 f(n rhese palients. The olher
pati€nts were treated u,irh coDtinuous daily dosing. Note that
dre patienl with initial PD (32014) failed to sho* rirobili
zation.

llc. l5 depicts the abs{rlure lymplmc},te orurlt (-{LC)/
109 L vs. Cycle Day for after adEiDislering a Blk iDhibilor
to the individlals with mantle cell lymphoma sho\r,n in FIG-
12. fhe axis has beeD cbatrged. as compared to Rlc. 12. to
demonstrate low amplitude fluctuatiotrs. Note that all
respoDdiag patieDts showed some de!.ree of mobiijzalion.

FIG. 14 denmnstrares lhar lymphocyte mobilizatioq spe-
cifically B Cell tyr,c, coDsjsleDl with llmphoma cells.
d€crmses Bs disease EspoDds.l':atiefi 32007, Cohor 4. had
lbllicular lympboma, grade 3. which gradually regressed
frcm SD to CR. Although the changes (r1 -ALC in thb case
are l1ot drarmtic. the B cell fraction is utrderBoing charac-
teristic cyclic increases in rcspoDse to llestrrreDt wilh s Btk
inhibitor- -{lso Dote the deqeasiug cycle by cfcle magdude
of shifrs consisrent with cu$ulative disease control.

FI(i. lS demonstrat€:s that there is increased B Cell
n&bilization \rith dis$se progessioD. Palied 320iX.
Cohon 2. had follicular lymphoma. gradc 1. which pro-
Bressed ftom SD iritially to PD following Cycle 6.

l0
FlG. l6 depicl. early lnohiliTrtioD and evernral decrease

ol a CD45D/'V B cell subpopularion iu respaDdirg manrlc
ccll lymphoma pari€ur 20G005. This subpopulatior has a

typical MCl. iDmunophenot]?e (CD4sDrk) arrd is diiTerenl
than that of lonxal lymphocytes-

FlG. l? depicls abnormal hiSh lighr scatter Cl)19* cells
mobilizjDg and the! le8ressiog iD CR DLBCL Pt 324001.
These (--D45'cells *,irh light scstter (SSC-H) in dre upper
parels \tere galed upon and fieir CD3 vs CDl9 staining
disFlayed ia N lower panels. H€re the pu1ali!'e maligJraDl
cells *ere "biddetr' jn the larBe MNC wi]ldol, Aormally
delinhg monocyles. The sequence ofmobilization tbllowed
by rcsponse is sinrilar to other exrnlnles.

FIG. 18 presc s the rebponses for a clinical trial i.uvolv-
ing adrninislering a Btk inhibitor lo elderly palients wilh
CLL or SLL. who a-re naive for dn)g interveflion. lodivid$
als wcir adfiinistcrcd 420 mg/day of a B* irJribitor

llIG. 19 prcsetrls rhe rcspoNes for a cjinical uial itrvolv-
iog adrniDisleritrg a Blk bhibitor to R/R patients with CLL
or SLL. Individuals were admiris1eHl420 m!/day of a B&
inhibitor.

IIG. 20 preseds the respof,ses lbr a cli cal trial irvolv-
ina adminislcins a Btk iuhibilor lo iadivicluals *ith hildr
rist Ct,L.

l:lc. 21 presents the response ove! lime Ior a clirical trial
involving administering a Btk inhibitor 1() indiyiduols with
CLL or SLL.

FlG. 22 prcscnls rlle bcsr respons$ lor all paticnts in a

clinical tridl involving administcriflg a tstk irfiihilor to
individLHls wth CLL or SLL.

llC . 23 presents the best respon-ses for abstract patients in
a cliDical rial involving administering a Btk tuhibitor to
individuals \lilh CLL or SLL.

FIG. 24 presents the besl resporse by prognostic l'actor in
CLt, or SIf, patieDts involved in a clinjcal trial involving
adminislcring a Brk bhibiror.

!'1c.25 prcseDts initial (C-vcle 2)rcspoffeassess ent and
besl rcspoDse (420 me, Cohorts) iI CLL or SLL patiem
iavolvetl in a clidcal lnal itrvolviDg admiriEtering a BtIr
inhibitor.

FIG. 26 presefls jDitial (Cycle 2) response assessmeEl by
dose in rclapseauretactory CLL or sLL patients irlvolved in
a clioical tial involving admidstering a Bd( inhibilor.

FlC.27 pres€ s improvements in hematological param-
eters in CLI- or SI-1. patients involved in a clidcal trial
involvirg adminislering a Btk inhibiror.

l IG. 2E prcseff data sho$ ing rhe resulls ofa combimtion
of a tslk i[hibito. aod Carbop]alitr or \rlcade in DoHH2
cells.

I]IG.29 prcsed dala showinS lhe resulls oIa coEbimtjon
oi a Btk iDhibilor iurd DexaJDethasone or LcEalidomidc in
DoHH2 cells.

fIG. 30 presenl data showing ihe resulls ofa combiDation
of a Btli iDhibitor and TeoNirolimus or R406 h DoHH2
cclls.

IIG. 3l Fiesed data showin8 tbe Ies lts ola coutbiratiofl
oI a Brk inhibitor and Gemcilabinc or Doxorubicin in
DoHH2 cells.

FIG. 32 presed data drowitrg fie resulls oI a combiDatioil
of a Btk inhibitor and Cal-l0l in TMD8 cells.

FIC , 33 presetrt data shovi[g the rcsults of a combinntioo
oI a Btk inhibitor and R406 b TMD8 cells.

FIG.34 preseft data shouing tle results ofa combiDalion
oI a B& inhibilcr snd vincristirc in TMD8 cells.

I1('.35 prcscnr drtg shor,ing thc rcsults ofa coolbin tion
ot a Btk inhibitor and doxorubici.o itr TMDS cells.
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FIG. 36 presenr data sho*'ilrg the rerults ola combiDatio[
ol a Btk inhibilor Bnd lenolidomide in TMDS cells,

FIG. 37 prcsell data sbowiDg the Iesu]1s of a combjnalion
of a Brk inhibibr and velcade in 'tMD8 cells.

FI(;.38 prcs€ dala sho*,ing the resulls oi'a combjrBtioD
of a D* inhibitor atrd Irludarabine iD TMDS cells.

fIG- 39 prese[1data showilg the resu]ls ofa combinadoD
of a Brk inhibitor and laxol in TMD8 cells.

DE'INILED DESCRIY]'ION OIT 'IIIIJ
IN\ EN I IoN

There is sunendy a need 1br melhods ol lrcaling (incltrd-
ing- diagnosi.ng) hcmatological malilnanci,rs. including
relapsed and reli?clory B cell malipnatrcies. and ,^BC-
DLBCL. The present applicatioD is based. iD pan. on the
unexpecled discovcry lhat Bfli itrhibitors induce mohiljza-
tion (o( in some cases. lymphocytosis) oflynphoid cells in
solid hematological malignancies. Mobilization of the lynr-
pLoid ceus incrcascs thcir cxposuc to additi()llal cancer
trcatDrcnt rc8i[rens and their ar"ilabi]i] for biolrlarker
screeoiog. The iDvenlo^ have also lbund thal Btk jnhibitors
are uselul for treating relapsed arld refractory nlaliBoturcies
AM .A3C.DLBCL,

Disclosed herein- in certain embodimcnts. is a nletllod for
lreatinS s hematological maliBnancy iD an jrdjvidual ilt rced
Ihereof. comnrising: (a) adminislering to the individual an
amounl ofan i[eversib]e Btk iniibilor su6cienr to Dobilize
a plumlil) ofcells fmm thc maligluncyl and (b) analyzing
lLc lnUbililcd phrrality ofc,rllo Disclosed h..nin. rn ccnarn
embodimcnls. is a melhod lbr treatinB dilirse liuBe B-cell
lymphom4 activakd B celllike subqpe (,ABC-DL]IC'L). in
al1 iodividual in leed lhereol'. coolprisirg: adlninislering lo
the ilrdi\ idual an irrercrsible B* iniibilor in aD rmourl
from 300 ng/day Dp to. and jncludinS. I 000 m8/day. Funher
disclixed herein. ;l] cenain embodiments. is a metbM for
lrcalitrg rclapscd or rcfractory noD-HodSkin s lyDphoma io
aD individual in Dced thcrmt'. comprisilg: adllrioistedng lo
fie dividual a thempeutically-etrectjve amouDl oI (R)-1-
(3-(4-anino"3-(4-phenorypheDyl)- 1H-p]lazolo[3.4-d]py-
rjmidin- l-) lhipcridin-l -y1)prop-2-en-l -onc.
Ccnain Terminology

Unless defined otherwise. all tecbnical a]1d scieDtiflc
lemrs used herein have thc samir noealliDg cs is comnlonl]_
understood by one of skill in the a( (o which tlle claimed
subject matter belonBs. In the evenl $aI there are a plurality
ofdefinilions lor terms hercin, those in this section prevail.
Where rderelrcc is trlade to a URL or other such idetrdner
or ad&css. it is undcrstood thzt such idcntificrs can changc
aud panicdlar idbrnatioo on lhe intenrel ixn corne aDd go.
bul equivaletrl in-formation can be found by scarchinli the
intcmet. Reference therelo evidcnccs the availabilily and
public dissemination of such information.

Il is to be lndeBlood thsr the foregoing general descrip-
tio and the follo{ing deraiied description are exemplary
and explanatory only aud arc llot rcstrjctivc oI any subjccl
matter claimed. ID rhis application. the use ofthe singular
includes lhc phual udess spe.ilielly slaled olhffwise. lt
must bc noled thal. as us€d in the specilicalion alrd the
appefided claims. the singular forms "a." "an" aDd "thc"
include plural referents unless tbe conte,:<t cleady dictates
other*-ise. In this application" the use of 'br" means "aDd/
or" unless stated otherwise. Fur6emore. use of the term
''including" as well as other forms. such as "inciude".
"j[cludes." and " chded." is nol limiting.

'l_tre section hcadings uscd hcrcin arc for organizational
purposes oDl), alrd arE Dot to be conslrued as limiting dre

t2
sub_jecl nratter described. All documeDrs. or portions of
docum€nls. citcd inthespplication irrcludi[& hut not limited
1(l. palefis. patc[l applicalioas. ariclcs. books. manuals. and
teatises are hereby exFressl,v hcorporaled by reGrence in
thejr eflirery for ary purpose.

Dennition of standard chemistr) lerms rDay be foutrd in
rcference works. hcludiDg Carey ard Sundbery "^D\a\crD
Onr;rxr. Cm.ursmr' 4z' ED." \hls. A (2000) and B (2001).
Plenunr Press. Ne* York. llnless otherw-ise indicated. con-
v!'trliol1al methods of mass spcrlmscopy, NMR- HPLC.
p.oteiD chenisrry biocberistry recomhinalrl DNA tech'
niques and pharmacoloB)'. \r'ithin lLe skill of the art are
employed. UDless specific delinilions are pruvided, 1lre
nomenclalure emplo,ed in coDnectioD wilb- alrd lhe labo-
I:llory prccedures and techniques of. aDal)'tical chemistry.
syntlEtic o8aaic ch€mistr)'. and medicinal ard pharmaceu-
tical cheudslry descdbed hereitr are those krcwn ilr the an.
Standard recbniques can be used for chemical syntheses.
chemical analyres. phamtace ticrl preparation. tormulation.
afld dclivcry ard trcallllefi of patjeots. Standard techdqucs
can be ussl for recombiDatrl DN.{. oliSonucll,rride s},nthe-
sis. and tissue culture Bnd translbmralion (e.9.. electropora-
tion, lipoi'ection). Reactioos and Furiiicador tecbniques car
be perlormcd e.g.. ushg kits ol manul'acturer's specilica-
lio]rs or as commoolv accomplished io lhe an or as described
hereiD. The foregoiqr techniques and pixedures c{D be
gcnerally perform€d of conventionrl methods well known in
the an and as descriM in various general and more specific
rcfcreft:cs lhat arc cilcd and discusscd Ihroughout thc prci-
cnt spccificalion.

Il is to be unde$rood thar thc methods and €mposiliors
described herch are ool limited to the particular methodol-
ogy. protocols. cell lines. coDstrucls. aDd reagmrs describel
herein and as suclt mav vaq. It is also ro be uode$tood that
the termimlogy used herein is fbr the pupose of descibinS
panicular emHiments only. and is not iltended to limit rhe
scope of thc mcihods and conrpositioos describcd hcrei!.
which will be limited oDly by the appctrdcd claims.

.{ll publicalions axd palenls roentiooed herein are incor-
poratsi herei! by reference in their eElirety for the purpose
oldescribing snd disclosirg. tor example. the consuucls and
meihodoloSies lhal are de3cribed in lhe publicadons. u,hich
milLht be used io cun-occrion uith the metho<G- compositions
alld compounds desciibed hereiu. Tlle publicatioDs dis-
cussed herci[ are provided solely for their disclosure pdor to
the filing date ofthe presenr ,pplic.ation. Nothin8 herein is
1o be consnued as an adrrission that ihe inve[tors desffihed
hercitr are not cntill€d to antcdatc such disclosurc by vinm
of prior inaeltioD or for alty other rcason.

.4n 'tr1*1" group refen to an alipbatic hydrocarbon

8rcup. Tle alkyl moiety ma} be a "salurdled alkyl" lroup,
whicb DreaN lhat il dces Dol coDtain aDy alke[e or allyne
moieties. The alliyl moiely may also be an'unsatustcd
alkyl" moie[. which means rhat it coutaios at leasl one
olkene or nllilre moiel-v. ,qn 'alkeDe" moiety refers lo a

SrouF thal has at least oDe carbon{arbon doublc bond. and
aD "allfDe" moiery reGI! lo a grouF rlut has al l€asl one
carbon-ca$ofl lriple bond. 

_ntc 
alky] moiel]'. whether salu-

mled o. uDsiiturdled. ma_,_ be brdnched. slrdilllf chair! or
clclic. DepeDdin8 on the structure. an allJl eroup ca[ be a
monoradical or a diradical (i.e.. an alkytene gfoup). The
alkyl grcup could also be a "lo\,!er alkyl" havidg I to 6

-{s ussl herein. Cr-C. includes C,-C?. Cr-C-. .. . Cr-C".
The "al$I" Droiety may have I to l0 carboll afoms

($henever it appeais herei!. a numerical taoge irch as "1 to
10" reGn to ead: inleger in rhe given range: e.9.. "1 to 10
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carbon atonrs" neansthsr thealtTlBrout may have I carbon
sronl. 2 carbon ltoms. 3 carbon alonrs. etc.. uI to and
including 10 carbon arorns. akhougl the presed defiailio
also covers the occurrence ol the teIm "alliyl'' uhere ao
numericsl range is desigoated). The alkyl goup of lie
corDpounds descdbed herein rnay be designaled as "Cr-C4
atkvl" or sioilar designatious. By way of example ody.
''Cr-C. alkyl" indicates thal there are one to four clrborl
atoms irr the alLfl chain. i.e.. the altal chain is se)eoed fmm
aorory mcthyl. ethyl, pmpyl. is{r-propyl, n.brtyl. iso-brtyl.
sec-butyl. ard tbutyl. I hus C, { 

" 
al$l inclLrdes C, -C" alkyl

and C j-C1 aX*1. Alf,]-l groups caD be substitured or unsub-
slilu1cd Tlpical all)l gtuups inciude. brn are in oL, \tay
limitcd 1o. medryl. edryl. propyl. isopropyl. bulyl. isobulyl.
leniary buryl. petrtyl. hex),l, ethe4yl. properyl, buteryl.
cyclopropyl, cyclobrlvl. c."lclopentyl. cyclohexfl. atrd the
lite.

,{s used herein tlre term "non-cyclic allAl" refers lo an
alk_vl that is not cyclic (i.e.. a stmight or bl! rhed chain
conraidng at lcast onc carbon aloml. Non-cyclic alkyls caD

be 1i'rlly sanrmted or caD cootai[ m[-c-vclic alkeoes an or
alkvnes. Non-cyclic allfls cal1 be optiooally substituted.

'Ille term 'llkeDyl" Ieferl to a tJ?e of alkyl !troup iD
which the 1ircl two aloms oI lhe alkyl gmup folm a double
bond that is nor pan ofau aromatic $oup. That is. an alkeDyl
g:roup begins with the alons C(R) C(R) R. whereinR
refers to the remaining ponions of rhe alftenyl gmup, which
may be the same or ditrerc . The alketryl moiely may be
bmnchcd. straight chain. or cyclic (iD which casc. it would
also bc knowr as a "cycloalkcnyl" group). DcpcndiDg on fic
struclure. aII alke[y] lroup car be r monorddical or a

diradical (i.e.. an allerylere rroup). Altenyl groups can be
optionally substituled. Notrlimiring examples of aD alketryl

sr0up include CH:CHi. C(CH-.):CH,.
CH:CHCH-1. C(CH3HHCH3.Alketrylene gmups

include. hul sre nor limiEd lo. -{H-L-H-. -{(alH3)
:cH-. -{'H:{'HCH,-. -{-H-CHCH.CH,- and
{1CHr}:{'HCH, . Alkenyl grouFs could have 2 to l0

c.rtoas. I he alkenyl group could alv; be a "lo*er alkenyl"
havirg 2 lo 6 carbon ato,ls.

The lemr "alkyryl" relers to a U?e of alkyl group in
th;ch lhe linl lwo aloms ol lhe alkyl group lirnn a lriple
bond- That h. an a1$nyl group hegins with the atoms
{=C R, wherei! R rcfers to the iemaidng portious of

the alkynyl goup. $hich may be the same or difelefi. The
"R" Jiortion ofthe alklryl nrcieq nlay be brarched. straight
chain. or cyclic. I)ep€nding on the stmcture, an alkynyl
sroup car bc a monomdical or a diradicsl (i.c.. ar alk-v-
nylsrc goup). dkyDyl groups car bc aptionally substitutcd.
NoDliniti[g exanples of all all?llrl goup inc]ude. but are
not limilcd to. -{=Cll, -{=CCH.. -{=CCH,CIi3.

.-C , a]1d {.(]L.}I, . Alkyoyl $oups can have 2 lo
l0 carbons. The alliXnyl group muld also be a "lower
aLJnyl" haviog 2 lo 6 carbor atoms,

.An 'alhoxy" poup refen kr a (alkyl)O- group. wb€re
alltTl is as defincd bcrein.

'Htdroxyalkyl" rcfers lo an alkyt radicai. as defined
herein. substilulcd rith at leasl one hydroxy gro[p. NoI1-
limilitrg €xa-mpl€s of a hydruxyalkyl include, brl are rrcr
limited to. hydroryDrelhyl, ?-ilydroxyethyl, 2-Lydrcryp,o-
pyl. 3-h,ftoxypfopyl. l-(hydroxymertryl)-2'methyipropyl.
2-hydrorybuty1. 3-hydmxybutyl. 4-h1'droxybutyl, 2.3iihy-
dmx}lmpyl. l-(hydrorymedryl)-2-hydNx],ethyl. 2.3dihy-
dmxybutyl. 3.4{ihydroxybutyl aDd 2-(hydrox}arc&yl)-3-
hydroxypropyl.

' Alkox,,zuTl" &:fen to ao allf I ladical. as defineil lrerein,
substituted with an alkoxy proup. as defined herein.

l4
An "alkcnyloxy" grcup rcfcrs 1o a (alkenyl)O- group.

where :rlkenyJ is as delined herein.
The lelm zlkylaminc" refcrE to thc 

-N(al|fl ),H, eroup.
where x and \] are selecred from am.,ng x l. y I and x 2.

y-0. WheD x-2. the all:),1 groups. taken together llith the N
alom ro which theyare atached. can ontionai,y form a ryclic
ring system.

"AlkylaminoalLyl" relers to an a)kyl ndical, as de6ned
hercin. substituted *ith an alkylamine. as dcfincd herein.

Ai "amide" h , chen cal moiety wnh the fonnuia
{(O)MIR or NIIC(O)R. $here R is selected fmm

among alBi. cycloallfl. aryl. he(eroary-l (botrded lhrcug}I a

;ng carbon) and heteroaliqcljc (tonded hrough a rine
ssiror). An amide moiery may lorm a linlagc berwen rur

amino acid ora peptide molecule and a compound described
herlria thereby forming a prodnrg. Any amine. or carboxyl
side chain on ihe conpounds descrjbed hsein can bc
amidified. The procedures and specific groups to Eake such
rEjdes are knowD to thosc ofskill in the an and crtr rc-ndily
be formd io reference sources such as Greene ard WuN.
Prr,tective Groups in Organic Syotllesis. 3'd Ed.. John Wiley
& Sons. New York N.Y.. 1999. whicb is jNorporaled hereir
by relercnce in its enlirely.

The rcru "ester" refers to a cbenrical moiety *ith lbnnl a
COOR. where R is seiected from among alkyl. cycloalryl.

aryl. hetemaryl (bonded thmugh a ring carbon) and hel-
emalicyclic (bonded through a rirg carbon). Ary hydroxy.
o, c8rboxyl sidc chain on thc c(,mpounds dcscrihcd hcrchr
can bc cstcrificd. lhc proccdurcs snd spccific groups lo
nrake such eslc$ arc Lnowo lo those ol skill in lhe all and
can readily be formd in refercnce sources such as Cre€ne and
Wuts. Protecrive Groups tu OrgaDic Synrhesis, 3'd [d.. ]ohn
Wile,v & Sons. New Yorli N.Y. 1999. *'hich is incorporated
herein by .eference iD its enlircty.

As used herein, the rerm "rin8" refers ro any covalcntly
clos€d structurc. Rings includc. for cxample. cafiocyclcs
(e.g.. aryls and cycloallryls). lleteioc,-cles (e.9., helqoaryls
atrd mtr-aromatic heterocycles). arDmarics (e.e. arvls and
heleroarlls). aDd non-aromatics (e.s., cycloarryls and rcn-
aromalic helerocycles). Rings can be oplionally subslituled.
RinES can be monocyclic or polycyclic.

As used herein the term "ring system" refers to one- or
llore thatr ol]e ring.

TIe lerm "membered ring" cim eobrace any cyclic saruc-
ture- The leml "fleDbered" is mea[t to denote the nuNber
of skeletal atoms thal constirute the ring. Thus. for exatrrple.
cl,clohcxyl. pyridinc, pyran and thiopyran arc 6-mcmbcrcd
riDgs aM cyclopcntyl. pyrrolc. turzn. ad thiophcnc arc
s-me[rbered rings.

The lerm 'Iuscd" relcrs to strucrures in which Lwo or more
riags share olle or r1lorc bonds.

Tie terrll 'ta$ocyclic" or "carboclcle" releE to a rinS
*hereiu eac-h of the ato&s forming the dng is a carbon atom.
Carbocycle includes aryl and cycloallryl. The lem tius
djstin8rishes carbocycle from helerocyclc ("l1e1erocycliC')
ir which the ring backbone contains al leasr orc atom which
is difercIll Ii$In carbon (i.e a helerc'a1om). Helerucycle
includes heteroary'l and heterucycloalkyl. Carbocycles and
heler,)cycles call be optionally substiruted,

The term "aromatic" refers lo a plaoar rirg having a

delocalized r€lecron s),stem containiDg 4n+2r eleclrons.
*_llerc n is ao iDteger. ,^rrJmatic rilrgs catr be formed fronr
6ve. six. seven. eishl- nine, or more than dne atonrs.

-Artr][atics caD h€ optionauy substituted. TIle relm "aro-
matic" iacludes both carbocyclic aryl (e.9.. phenyl) and
helerocyclic aryl (or "hetemaryl" or "heteroarcDatiC')
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8mul,s (e-8.. fyridane). The lenn includes nronoc-vclic or
lised-ring polytryclic (i.e.. rhgs \+h,ch share adiacenr pairs
of carbon atoDrs) Eroups.

As used helEin. the temr "ary1" refers to an ammatic ring
* herejn e3ch oftle atoms forminB the dog is a carbon atom.
Aryl rinBs ca'r he tbmed by fi\,e. six. seven. eighl, nine. or
n1o.e thEn nille cafton atoms.Aryl grcups catr be optiona]ly
substituled. Examples of aryl gmups include. but arE ,ot
linired to phenyl, naphhaleDyl. phenafihrenyl. anthmcerryl.
fluore[yl. aod indenrl. DeFeuding oo the strucfl]re. an aryl
limup cfu) be a morcmdical or a dimdical (i.e.. an arylene
gR)ulr).

An 'at-.,'loxy" Sroup refers 1o an (aryl)O group. *here
ary! is as dcfiDcd hcrcjn.

"-Arall1l" mcans aa all.yl radical. as dcfimd hcrein.
substituted \ridl atr yl gRruF. NoDiiniting arill]l groupi
include. beDzyl. phenelhyl. aDd tbe like.

"-{ralkenyl" means an alkeryl rndical. as delircd heleir.
substituled \rith dn aryl gruup. as defined hercin.

TIle rem "cycloalkyl" refers to a lroooqrclic or poly!)"-
clic mdical that contaiEs oD.ly carboD and hydro&en. aDd may
be saturaled. partially uDsaturated. or fully unsaturated.
CycloalLTl Sroups include grouFs tuvifl8 fmm 3 to ]0 rjng
a1oms. lllustmtivc examples of cycloall,al grDups includc
thc following moieties:

and tle like. Depeodil1g otr lhe srruclure. a cycloallfl goup
can be a mono.adical ()r a diradical (e.9., an cycloidl!.r'leoe
group). Tl1e cycloalkyl gDup could also be a"lowcrcvcloal-
kyl" having 3 to 8 carbon atoms.

'CycloalLllalkyl" means an allal radica]. as defined
herein. substitrted wilh a c-vcloallir-l gmup. Nonlimiting
cycloalk-vlalliyl gruups include cycloprop"vhnethyl.
cyclobutylmethyl. cyclopentyllneth-vl. cyclohexylmelhyl.
and tne like.

'ltc tcnn "hctcrocyclC' rerss to hctcrcaromatic and het-
enralicycljc Broups colrrairiDg one 1(r lbur hereroaroms each

us l r,672,803 82
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selected fmm O. S and N. wheEjn each hete.ocyclic gKrxF
has lrom 4 Lo 10 aloms in ils ring systen, and with lhc

nroviso tbat lhc ring of s3id Smup doc\ nor contain r*'o
adjacent O or S atoms. Herein. whenever tle nrmber oI

5 carbon atoms in a htercc),cle is hdicated (e.9.. Ci-C6
heterocycle). at leasl one other atorn (tlle hetercatom) musl
be presetrr in the riDg. DesigFations sucb as 'Cr-C( bererc'
cycle" rcfer only to thc nunrber of carbon atoms in thc nng
aDd do nor refer to the tolal nurnber of atoms ifl the riog. 11

r0 is undentoo,, that llre heterocylic ring can have additional
hetercoloms in lhe ring. DesignatioDs such as "4-6 mem-
bered hetexrycle" relbr lo ihe lorai lluErber ofaloms thar are
contajned the rin8 (i.e.. a Iour. five. or six nrembered ,in8.

I 5 in tvhich al least onc atom is a carbon aloDl at least one aloDl
is a hetematom and fte reDlainin8 twr to firur a(orrs are

ejther carbo[ ntoos or hetercalor!1s). I[ heteroc],cles that
havc two or morc hctcmatoms. those t!r-o or morc hctcma-
tonls car be the sanle or diferent from one anolher. I let-

to erocyclcs ca, be optionally suhstituted BindinS to a tel"
erocycle car be at a heteroatom or via a carbon atom.
Non-aromatic hetcroc,vclic a.oups include BmuFs havirg
or y 4 alonE in iheir rinS sr1gtem. bul arcmatic helenrcyclic
groups must have al lca$ 5 alom! h ftcir ring syslem. The

l5 heterocycljc groups jDclude belzo-fused ring systells. .^n
example of a 4-membered heterocyclic gruup is azelidinyl
(derived frDm azet;dine). fur example of a s-membered
heleJocyclic !.roup is tbiazolyl. An example of a 6-mem-
bel!-d hctcrocyclic gmup is pyddyl. and an example of g

r1) l0-meDrbcrcd lreterocyclic Broup is quimlinyl. kamplcs of
rctr-aroEatic heleruqclic groups are pyTlulidinyl. tetrahy-
droturaryl. dihydmfura[yl. leuahydiothieoyl, letrahydrcpy-
raDyl. dihydNpltaryl. letrahy&ofiiop-vraryl. piperidirc.
morpholiDo. diomorpholino. thioxanyl. pipenzinyl. azetidi-

l5 nyl. oxetanyl. thietalyl. homopiperidinyl. oxepanyl. thiepa-
nyl. oxazef,inyl. diazepinyl. thiaz,epiDyl. l.2.3.Gtetrahydm-
pyriditrvl. 2-pyrrolinyl. 3-Fynoliny), indolinyl. 2H-pyraDyl.
4H-pyraByl. dioxanyl. l.l-dioxola!-il. pyrazoli[y]. dthi-
aoyl. ditliohryl. dihydrcpyranyi. dilydrothieDyl. dihydro-

a! fulaiyl. p)"azolidintl, imjdazoliryl. imidazolidi!"r1.
3-azahicyclo[3.1.0]hexanyl. 3-azabic]clo[4.].0lheplanvt.
3H-iDdolyl arrd quinoliziD]'1. ExaDples oI aNmalic heterc-
cyclic groups are pyridinyl. imidazolyl, pyrimidinyl. pyrB-
zolyl. tdazolyl. pyIazinyl tenazolyl. fur_vl. thienyl. isoxa-

4-r zoiyl. thiazolyl. oxazol_vl, isothiazolyl. pyrIolyl, quinolinyl.
isoquinolinyl. nrdolyl, benzimid.amlyl, benzoturanyl. cinno-
liryl. indazolyl. ilrdolizinyl. phthalazinyl. pyridaznryl. ti-
azinyl. isoindolyl- ptcridinyl, purinyl. oxadiamlyl. thiadiaz-
olyl. rirazan)'l. bcnzorirrazalryl. benmdrioplEn)1.

io benzolhiazolyl. beozoxazolyl. quioazolinyl. quiroxalinyl.
naFhdyridinyl. and funlpyridinyl. Thd filrcgoing groups. rs
derived lhm the lxoups lisled above. may be C-atlached or
N-dnached where such is possible. For iDstance. a 8rcup
derived from pynole ma,v tJe pyrrcl-l--vl (N-athched) or

!j pyrml'3-yl (C-atbched). Further. a grcup derived fmm
imidazolc may be inidazoll-yl or imidazol-3-yl (both
N-attached) or imidazol-2-yl, imidaml-4-yl or imidaml-5-yl
(all C-attached). Thc helerocyclic groups irclude bervo-
iusul ri.ng syste.ms and ring sysr€ms substilulsl with on€ or

6i, tw-.o oxo ( O) moieties such as pyrrolidin-2-one. Depend-
in8 on ihe structue. a heteruc)'cle group can be a mono-
radical or a dindical (i.e.. a helerucyclede gEoup).

The lerms "Leteroarvl" o( ahemativel)'. "hetemaromatic"
relers lo in a.i'r'l group that includes one or more ring

(5 heteroatoms selecled lioDr njtroSen, oxygen aDd sull'ur Ar
N{onlainilS "hdemammatic" or "heteroaryl" nDiet], reters
to an ammatic group in *hicb at le"st orc ol rhe skeleral

BeiGene Exhibit 1 OO1.O71

h*A
ooo

=(ooA.o@



us l r,672,803 82
t7

atoms of the ring is a njtrogen alom. Illustative examples of
helfiraryl goups include the lollo$'iog moieliesi
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and the like. DepeDdi[g on the stnrctlre, a heteroa4'] group
cal) be a [roaoradical or a diradical (j.e.. a lEleroarylele

Sroup).

As uscd hcrci( the tcflI "ooo-aJomalic hctclccycle".
"hctercrycloalkyl" or "hetemalicyclic" refers to a non-
aromatic dng $'herBin o .: or more aloms lbrming lhc ring
is a heteft)alom. A hon-aromatic heteroc]cle" or "hetem-
cycloalkyl" group Efers lo a cycloalkyl girup tha! includes
ilt leasl orrc hctcroalom se]ecl(d frcm dlloge4 oxygcn aod
sulfilr The radicals may be fuged with arl ary] or heleroaryl.
Ilelerocycloalkyl riogs car bc fomrcd by tluce, four. fivc,
six. severl. eight. tri$e. or nrore thao oille atoms. Heterocy-
cloalkyl rings carl be oplionally subsrjtuted- In certain
ernbodimenrs, non.lmnulic heter,_Eycles contzin one or
Inore carbo[yl or lhiocarbonyl gnruFs such as. lirr examFle.
oxo- and thio-containinS Bmups. Fxamllles of heterocy-
cloalkyls include. bul are nol limiled 1o. laclamr, Iaclones.
cyclic inides. cyclic dioimides. cyclic carbarnates. tctrahy-
drDthiop-amn. 4ll-pytarr. tetmhydropyra[ pipeidi[e. 1.3-
cli.rxin. 1.3-Jioxauc. l.4dioxio. 1.4-dioxaoe. Fipcrazine.
1.3-oxathiaDe. 1,4-oxathiin. 13-oxathidne. retahldro-1,4-
thiazille. 2H-1.2-oxazine. raleimide. succinimide. barbiru-
ric acid, tbiobarbiluric acid, dioxopiperaz ine. hydantoin.
dihydruuracil. morpholirc, lrioxaoe. hexahydro- 1 .3.5 -triaz-
ille. tetrahydrothiophene. tetalrydrofu ran. pyrroline. Fyrio-
liditre. pydolidone. pyrolidiooe, pyraa)lille, p,T azolidirc.
imidazoline. imidazrlidiDe. 1.3-dioxole, 1,3-dioxola!e. 1.3-
dithiole, l.3dithiolatre. iso/.azolile isoxazoliditre. oxam-
line. oxazolidine, oxazolidinone. thiazoline- thiazolidine.
and 1,3-oxalhiolane- Illuslmtive examnles of hetemc,lcloal-
kyl gruups. also re1'erred 1.J as non-aroIrralic he1erocycl6.
ircludc:

.4

and the lite. The tenn heleroalicyclic also includes all rinB
lbrfis ofthe carbohydrates. includi[g bul Dot timited to the
monos:ccharidcs. the disaccharidcs ard 1hc oligosaccha-
rides, De?erdinB on the structure. a heterocycloalkyl lloup
cal1 be a monomdical or a dimdical (i.c.. a hcterocycloal'
Lflere fjoup).

The lerm 'luld' o( allerualjvely. "halogen" or "halidc'
means ffuom. chlom. hromo and iodo.

The lerms "haloalkyl."''haloalkenyl." "haloalkynyl" and

"haloallioxy" itrcludc alq-I. alken)J. Blkynyl alld alkory
smcturcs in which at least one hydmgcn is replacrd with a

halogea arom. In ce(aiA eotodimeats iD which rw_o or Dore
hydrogen aloms arc replaced with halogcn atoms. the halo-
geD alo!$ are all the samc as ooe a olher. h other embodi-
merrs in which 1wo or more h,vdrcgeE aloms are rcplac€d
with halogen atoms, the halogen atorns are not a1l rhe same
as oDe another,

The term "fluorcallryl," us used hereil refers lo alliyl
gmup in which at leasl one hydrogen is replaced rrith a
ff'r,rine atom. Examples of fluoroalkyl goups include. bttl
are not limitcd to. CF.. {H:CFl. C}'2CIrj,
{-H,CH,Clr aBd the like.

As Bs€d herei!, the tems "heteroallfl" "heleroalkenyl"
and "heteroalLynyl" irclude oplionally subsliluted a1k)'1.

alkcDyl aDd alkyDyl rddicals in *hich one or morc skeletal
chain atoms is a heleroatom, e.8,, ox),gerl nitroSen, sulfur.
silicon. phosphoms or combiuatioDs thereol The heteroa-
tom(s) may be placed at any interior Jnsition of the her
ercallTl Broup or at rlle position at *hich the heteroalkyl
group is attsched to the remairder oI dre molecule.
Exa$ples irclude. but itre uol liDrited lo, - -CHr o {Hr.
-{Hr-{H,gH., --{H,-NH-{H", {H,
CI]: NH CII3. CII: N(CH3) CII3. CII'
cllz Mt cHr. cIIz ctlr N{ctI3) ctl3'

CH1 S CH' CH', CH: CH], S(O) CH]'
cH, cH, s(o): cH3' cH:cH H1l3' si

(CH3)3. CH, {H:N OCH.. and {H:CH N
(CH.HH,. ID addirion up 1o two hete$aloms may be
consccutivc, such as. by way of example. {lH, NH
OCH3 and {H, O S(CH3)1.

oo
ll u'ir.r/ 
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T}e term "hetemalonf' refers 1(r an aloD other fian
qtrbofi or hydmBen. Ilelemalonrs are ttT,jcally ind€pen-
dc[tly sclcdcd froDr an1on8 oxJr8e[. sulfur. Ditrogen, sj]icon
and phosphoms. but are not lilrted to these atoms. I!
eolbodimells in which $ro or morc heleroaloms are plesent.
the N_o or more heferoatoms can all be the same as one
aiother. or some or all ofthe t1,-o or nlorc hetercaloms can
each be diferent lrom i})e others-

The t€rm 'bond" or "single trrnd" refers to a chenrical
bo[d bet\r'cen two atoms. or two moielies r ,hm t]le atoms
lorned bt the band sre considerednto be pan ol laBer
.iubstnrcnrre Oi

Ar "isocFnato" group refers to a NCO gl()up.
,{tr "isothiocyaDalo" group releB Io a NCS group.
The rcrm "moiet_v" relels to a specific segpeot or fiinc-

tional gmup of a moleqrle. Chemical Eoielies are often
recognized chemical €ntities emb€dd€d in or appelded to a
molecule.

A "sulfinyl" EmuF relen to a S(:OFR.
A 'tulfonyi" Emup rcfcls ro a S(=)), R.
A 'thioaikoxt' or "alkylthio" Broup relcrs to a S-alkyl

gloup.
,A. "alkyltlioalkyJ" group refen to an ellTl Broup substj-

luted w,rh, S-alkyl grouF.
As used herei!. the term "O-carboxy" or "acyloxy" re-fers

(o a lIouF of formula RC( O)O
''Carboxv" merns a {'(O)OH radical.
As used herein, Ihe ter6 'acetyl" refeE lo a group oI

formula {l{:o)CHr.
"Acyl" rcfers ro ihe group 

-f'(o)R.As used hercin, the teml "lrihalomelha[esullbnyl" refers
lo a group offomula X.CS( O). where X is a halogeD.

As used herein" the temr "cyano" refers to a gloup of
lbrmula CN.

'fyanoalkyl" meafls an alkyl radical. as defined hereia.
substjluted with al least olre cyano Eroup.

As uscd herch. thc tcrln "N-sulfon"mido" or "sulfo-
rylamim" rcfcrs to a group o, fomula RS(-{))2NH

Ai used herein. the telm "C)rarbarDyl" refers lo a gmup
of fomrula {X'(:O)Ntq.

As usc<l herein, the term "N-carbam)l" ref'ers ro a gn)up
ol lomula ROC(<))NH*.

.4.s used hereirl the lemr "O-thiocarbamyl" refers 1o a

Simup of formula OC(-S)NRr.
As used herei[ the term "I'I-thiocarba&y]" refers to a

sroup of formuLa ROC(:S)NH-.
As used herein. the lerm '.C-afiido" Elbrs to a grDup of

formula -{'(=-o)NR,."AmirDcarboDyl" refcrs to a {ONH? radical.
As used hercio ihe lerm 'N-aurido" relbrs to a group of

formula RC( o)NII
.{s used herein. the subslilueDl "R' appcaring by ils€llaDd

withoul a nunber desiSlatiotr refers 10 a substituenl selected
fmm among fiom al$|. cycloalk]'I. aryl, bereroaryl ('bolded
tlrough a riDg carSon) ard non-arcmalic heterocycle
(bonded through a ring carbon).

l-lle lerm "optiomlly slrbsrituted" or 'sub$1ituted" means
ihar $e rcibrcnce.l group may be suhstiNted wilL oDe or
more addilional gloup(s) iDdividually and indcpcndently
select€d fmm alkyl. cycloallryl, aryl. heteroaryl. heleroali-
cyclic. hydioxy. alkoxy. aryloxy. allAlthio, aryhhio.
alk-vlsulfoxide, arylsulfoxide. allylsulfotrq arylsulfone.
cyaoo. halo. as,.-l. nitro. haloalk-vl. fluoroalryL amino.
including mono- and di-substituted anrino $oup.. and tlle
prctecled derivatives &ereofl By way oI example an
optioDal substitueals may bL' L&, whercir cach L" is
independ.ndy selected li'oln a bond. -O. . . {(.-OF.

20

-s-. -s(:{))-. -s(-ol,-. -NH-. -NHC(oF.{(o)Nrr s(:o):NH NHs(:o)?. -()c(o)
NH , -NHC(O.io-. 

-(subslitulcd or unsubslitutcd f r-C6
allll). or -(subslituied or unsubsriruted C,-C6 alkenyl)i and
each I{, is independeotly selecled lioln H. (substituted or
unsubstituted cr-ca alkyl). (subslituled or rxrsubstirured
C.-C6 cycloalryl). heteroar,vl. or betemalkyl. The protecljng
Bmrps thal may form the proted ive derilatives oftlE above
substitueots are known to those ofskill in lhe aa a]ld may be
fouDd io relereoces such as Greene and Wuts. above,

TIe terl]r "Michael acceplor moiety" refe$ ro a functional
gloup lbal can Fanicipate in a Mchaet reaclion rherein a

nell covalcnl hond is formed hetween a portion of the
Michael accqrtor moicty and $e donor moiely. The Michael
acceltor moieo is an electrophile and the "donor Droiet)r' is
a DucleoFhile.

]llc tcmr "nuclcophilc" or 'huclmphilic" rcfers to arr

electmn rich compoutrd. or oiety lhereof. -.\11 eMmple of a

Ducleophjle includes. but ilr uo wa] is liruited ro. a cystei e
reridue of a molecule. such as. for example Cys 481 of Btk.

The term 'tlectrophile". or 'tlectrophiliC relers to an
eleclroo poor or elecuon deficient molecule. or moiet"r
l[!reol: Exitrnples ofcl€(-trc'philrr iaclu.]e. but io o,.r *uy :uc
limited to. Micheal acceptor ruojeties.

The term "acccptable" or "pharmaceutically acceptable'.
with resf,ect lo o formulalion. composilion or ingredienr. as
used herein. means having no pelsislen detrimenlal efecl
on thc gencral hcalth ofthc subjccl bcifig lrcatcd or dms no1
abroSalc ihc biological activity or proFenics of rhc corn-
pound. aEd is relativcly trotrLoxic.

"B'cell lympboproliferative disorders (BCLD) biooark-
e$". as lsed hereirl" refer Io a]]y biological molecule (foMd
eitier in blood. other body fluids. or tissues) or any chro-
mosomal abnomality rlat is a sigitl of a BclD-re]aled
condilion or discase.

"'limor." as used herei( rdcrs lo all nrplastic cell
gowth and prolifcralion. whcths maligaant or beniln. and
all pre-calrcerous and cancemuscells atrd tissues. "Neoplas-
!ic-" as used herEir relers to any form of dysrcgulated or
unregulaled cell 8ro\r'th. *hether maligraDt or beDig[,
,esultitrg io abEonnal tissue Bro\ .1h. Thus. "nmplaslic cells"
include malignant and benign cells havin8 dysreeulated or
unreBrlated cell Sou'th.

The terms "cancer" aDd "cancerous" refer to or descrihe
the ptrysiological cordilion in manrmals thrl is lnjcally
characterizcd by unregulaled cell growth. Examples ofc.rn-
cer inchde. but are oot liuited to. B-ccll lymphoprolilbra-
tive disorde$ (BC'LDS). such as lympboma and lcukcmia.
and solid tumors- By "ts cell-related cancei" or "caDcer ol
B-cell lineage" is itrlctrdcd amy t;?e oI caocer in which the
dysrcgularsl or urrcgulatul ccll growth is associaterl with B
cells.

By "refmctory" itr the co[lexl of a catrcer is inlentled the
particular c"encer is resistant to. or uon-responsive to.
the&py wit[ a pafiicu]ar lherapcutic agcnt. A canccr caD bc
refractory 1o therapy with a partrcular iherapeutic agent
cidEr Irum lhe onset oflreatmcd with thc panicular lherd-
peutic ageflt (i.e. non-responsive b inilisl exposure tr: Lhe

thempeotic agent). or as a rEsult of developi[g resislarce lo
the therapeutic agenl eifier over rhe murse of a fiIst
t€atmetrt pedod with the tbe!"peutic agent or during a
subsequenr Eeatlnent period wirh the lherapeutic agent.

By "agonist activiry" is intended ihat a substance func-
tions ss 5rr agonist- An agonist combircs rF ith a receptor on
a ccll and initiates a reactio[ or activity that is similar to or
the s;tm€ as lhat iniliat€d by ttre receptor's natural ligand.
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By "aDlagoDisr acrivity" is i[tended thst the subshnce

iiurclions as arl anlagonisl.,4n anlaSonisl ofBlk prevcds or
rcd ccs irx.hrclion ofaDy ofthc rcsponses hcdiatcd by Btk.

By "si8nifica t' agonisr activit, is intended an agollisr
activity of ai leist 30olo. 15o/o. 4jo/o. 45r/o. 5Oo/", 6ff/",70%.
'75o/". AOo/r. B5o/r. 90%. g5olo. or 100o/o greater than lhe
aSooi(r aclivi$ induced by a lleurral subsGnce or negali!e
conlrcl as nreasured in an assay of a B cell respon$e.

Preferably. "si!,nificant' aSodst activity is an agonist activ-
ity that is at leist 2-fold grealer or al least 3-fo1d Ereatcr lhan
the agoois( actiliry induced b) a nertral substance or
Degalive cootrol as measued iD an assa,v of a B cell
response. 

_nrus. 
for exaDple. where dre B cell response of

interesl is B cell pmlilbralion. "sigtrifi(unt" agonisl aclility
would be induction ofa level of B cell pmliferation that is
at leasr ?-fold greater or a1 least 3-fold geater ihan ihe level
ol B ccll prolifcration induccd by a ncutral substance or
negarive control.

A substaDce "free ol siglificad agorist activity" would
exhibit an agoDisl acrivity oI trol more tllan about 2570

lrearer than th€ agodsl aclivill, iduced by a aeutEl sub-
slance or rcllative control. preferably Dol llor€ than about
201/0 lrealcr. l-tyu grcale( I0% grcaler 5% grealer. l%
Srealer 0.5% 8,rcaler. o! even nol more tlun abour 0.1%
grealer than fie agoDist activjlv iduced by a Deulral sub-
starrce or negalivc coDtrol as measured in allassayofa B cell

h somc crnhodimcnrs. thc Btk inhibitor $cmpculic agcnt
is all antaSonjst antitstk antibody. suclr a]ltiMics arc frcc
ol signil)carL agonisl aclivily as rct€d abovc when boutrd to
a Bik anrigetr in a huulan cell. lD otre embodimefl of lhe
invention the a agonisr inri-Blk anribody is free oI si8-
niflcanl agodst activity in one cellular rcsponse. lD aDother
erubodimeDt of lh€ invelrtion. the antagonist atrti-Btt{ anli-
body is Iree olsienjficant agonist acrivir-v in assays of nrore
than one cellular response (c.8.. prolifcration and ditrcrcn-
riation, or FrolileratioD- diferenliatiotl. alld. for B cells,
antibody producrior).

By "tsth'mediated siguslin8" il is jdended ary of the
biological aclivilie! tha( are depefided on. eilher dircctly or
indirectiorl the activity oI Blk. ExaDpl€s oI B&"medialed
signaling are sietlals that lead ro prcliferation and sulvival of
Bd(-exprcssiry cells. and stimulation of oDe or mot8 Btk-
signaliDg paftuays within Bdi-expressiDg cells.

A Bdr "si8naling pathway" or "sienal rransduclion parh-
uay" is interrded to nrean at least one biochernical reaction.
or a group of biochemical reaclions. rhrr resulls froor the
acrivity of tstk and *hich Scncmtes a siglal thal, $hcn
traDsmitted thro gl the sigffl palhway. leads lo activation of
otre or rDore dowDsfe]Iu molecules in lhe rilnalin8 oascade.
Sigml trdnsduclion palh\rays inyolve a number ol'si!{Dat
transduction molecules ihat lead to transn ssion o, a signal
from tbe cell-surthce across the plasma nlembmDe ofa ceil,
and througi one or more in a series oI signal lmns.duclion
nDlcculcs. throuEl thc cyloplasm ofthc cell. a[d ill soDe
irsrances. into thecell's nucleus. Ofpanjcular interest to the
presenl illveDliolr are B& silpal lr.ursduclio[ palh\,lays
which uhiDal€ly regulale (eilhcr eE1$nce or iohibjl) tlle
aciivation olNF-xB via lhe NF-XB sigllaling pathway.

The methods of the present invention are directed to
methods for Eeadng calcer that. ilr certain embodiments.

rilize anlibodies fur determinitrlL lhe expresiioD or presence

ofce(ai[ BCI,D biornarkers in these methods. [he folloll.
ing terms and definitions apply lo such adibodies.

-Adibodies" ard "imnunoglobulins" (le.s) arc BlycoprD-
teins having ttre same sruclural chifacteristics. The le.rDrs
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are used synonymously. In some instances lhe aotiBe,r
specificity of the immunoSlobulin may he known.

l}c tcrm "antibody" is used in thc bma&s1 scDsc ard
covers lully assembled antibodies, antibody liagments &al

5 caD bind antigeD (e.8.. fab. lr(ab')2, Fv, sinSle chaiu anti-
bodies, diabodies. aatibody chimeras. hybrid antibodies,
tispecific antibodies. hunanized antibodies. dnd the like).
and recombinaot peptides comprisiDg the forgoirlS.

The terms "monoclonal antibad)" and "mAb" as used
r,r lrcrciD refer t(l an antibody obtaincd lrom a suhstanrially

homogeleous popul4ion of atrtibodies. i.e.. the individual
antibodies comprisir*te population are ideDtical except for
possiblc naludlly orcuring mulatioDs lhat nMy be Fresenl
h mircr amoulls.

Nalive antibodieJ' and "Dative immunoglobulins" are
usually hcteroterameric glycoproteins of aboul 150.000
daltons. composed oftwo identical light (L) chai]]s atrd two
identjcal heavl' (H) chains. Each liplt chail is linJ<ed to a

heav-v chain by one covslent disulfide hond. while the
numbcr of disulfide lin(ages varics amotrg the heavy cbrins
of ditrcrcnt imnunoglobulin isot-vpes. Each heavy and tighl
chain aiso lras regularly spaced irtrachab disulride bridScs.
Liach hea\ry chain has al oDe eDd a variable domaiD (Vr)
lbllowed by a number olco$tant domains. Each lighl chain
has a variable domain at one eDd (L) and a corNlBnl domaill
al its olher e[di the co$taDl domain of the lighl chain is
aligned with rhe fust constart domain of the heaty chain.
and rhe Iighl chain vadable dolr)aii is aljgred witb the
variable domain of thc hcavy chain. Particlrlar anlirro acid
rEsiducs arc bclicvcd io form an inlerface belweeD thc lighl
and heavy-chain variable do!]ains.

'l-lle temr 'lariable" rcfels to the laci that certain portiorls
o[ lbe variable domaiEs difer exlensively ir] sequence
among affibodies. \kiable regions coDfer antiBen-binding
speciflcity. Ho\*ever. the variability is not evenly disributed
tluoughout the variable donuins ofarlibodies- lt is concen-
tErcd fu threc s mcnls called complementarity delerEini[g
rcgions (CDRS) or hypcrvariablc rcgiotrs. both in the light
chai[ ard the hea!--chaiD variable dollafus. lle more
higfny coruerved porrioff of variable domaiDs are celled h
dre liamework (FR) regions. The variable domains of native
hen!-1 and Iighl chaios each co$pnse lbur FR regoff,
largely adoptiag a 0-pleatsl-sheel configurariort coo$ecled
by three CDRS. which fonn Ioops connectinS. ard in sonre
cases formjn8 pan of. the o-pleated-sheet structure. 'Ihe
CDRS in each chain are held together in close proximity bJ,

the FR regions and" with rhe CDRS frum the other chai,r
qrotribxre li] the fornation of the a[tigetr-bindjDg site of
a ibodics (scc.IGbat et al. (1991) NIH PubL. No.91-3242.
!bl. I, pages 647-669). The corstaDt donlair1s are flot
involved dirtctly in binding ar sntibody 11r an anligeD, but
exhibil various edarlor liriction-s. such as Fc ieceplor (fcR)
bindiDg. pnicipation of the antibody in antibody-depeodeDl
cellular toxiciry iniliation of complement dependerll cf'to-
loxiciry, nnd mast cell ilegmDrilation-

The lerm "hypeflariablc rEgioD." \rhcll uscd hcrcin. rcfc.s
to the amino acid residues of aIl antibody drat arc responsible
li,r dDti8eo-binding The hypervariablc region compriscs
alllirro acid residues frcm a "complemelllnrily determininS
regioD" or'CDR" (i.e.. residues 24-34 (Ll),50-56 (L2). and
89-97 (L3) itr the lightrhain variable dolnaiD ald 3l-35
(Hl).50'65 (H2). and 95'102 (H3) in the hearl-chain
variable domaitri Kabat et al. (1991) SequeDces of hoteins
of Imnlunological lnterest. 5th Fi. Public Health Service,
NalioDal loslitule ol Health. Bethesda, Md.) anauor th,,se
residucs fmm a "hypcrvariab)c loop" (i.e.. residues 26-32
(L1). 50-52 (L2), and 9l-96 (L3) iD rhe light+haio valiable
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domai aDd (Hl ).53-55 (H2)- aDd 9(!l0l (13)inlheheary
chritr ldriable domain: Clothig arld t,crk. (1987) J. Mol.
Biol., 196:901-917). "Frarnc'xork" or "FR" rcsjdues arc
tlmse variable domain residues other lhan the hypervariahle
region resjdnes, as hereiD deemed,

".Antibody fiagments" comprise a ponion of arr irrtact
afiibody. preferably the antigen-bindirg or variable regio.
of the intacl artihodv. F:xamnles of aflritrdy fragments
include fab. Fab. F(ab')2. ald Iv fmgmenls: diabodiesl
lircar aulibodies (2hFata el al. ( 1 995 ) Prolein Eng. I 0: I 05 7-
1062): si$gle-chaiu antibody moleculesi aDd multispecific
ainibodjes lbriDed fiom anibody liagrents. Papsin diges-
tioD ol antibodies pmduc€s two identical anrigen-binding
Iidgncnls. called "Fab" fralgnenrs. e3ch \,!ilh a single aiti-
8en-bjndirrg site. aDd a residual"Fc" fragmenl. whose Dame

reflects jts ability to crystallize feadily. Pepsitr treaherr
yiclds an I.{ab')2 fragnrcnt that has tq,o afiigen-combining
<ires ard is srill capable of crosr-linlin8 anriSeo.

"lv" is the llriDimum arxibody ftrglnenl thal contains a

complele aotigen rccogritiofl and bhdirg sile. This rcgion
corrsjsls ol-a dirDer of orc heary- alld one light-chain
variable domaia in tight. Ion-covalent ass{rciation. It is ir
lhis !'onlitiurdlioD thal the thee CDRs ol qch vanable
domaiD inleracl to define an antigen-binding sile on the
surface of the \;,,.Vr dirDer Collectively. the six CDRS
confer antigen-binding speci arcity to the antibody. Howe\,er.
even a single variable domaiu (or half of an Fv comprising
only three CDRS $pccific lor an antigcn) has thc ahiliry to
rccognizc and billd sntjgdr. akhough at a louer afioity duo
lhe enljre hinding site.

The fab AagmeDr also contains the constanl domain of
fie lilht chain and th€ firsr constant domaiD (C,l ) of the
heavy chain. Fnb ,ragments difer from Fab' Aag]nenls by
the addition ofa few iesidues al the ca*oxy lerDiDus oftlte
heavy chain Crr domain including one or more cyslerncs
from the antiboE hin8c reBion. fab'-SH is thc desigoatioD
hcrcin for fab' iD lrhich lhc {:"!sleiDe residue(s) oI fic
cuNtanl domai$ bear a free thiol liroup. I.sb' fragme[ts are
produced by reducirg the l(ab')2 fragment's hearry chaiD
disulllde bddge. Olher chcrllical couplings ofantibody liag-
rnenls arr alsu lnown,

The "lielt chaios" ofautibodies (iDmunoglobulitrs) fiom
any venebrate species crn be assigned to one oftwo clearly
disdncr llTes. called kapp, (K) ard lambda (-l(), based oo tbe
inrino icrd requences nl rheir consraJrt domains.

Depending on the am;no acid sequence of the constant
doouin oI thcir hcavy chains. inlm noglobulins can be
assigncd to difl'crcnl classcs. l:h$c arc five maior classcs of
hurnao iruEuaoglobulins: IE A,. IgD.lgE.IgG. and IBM. and
several of these may be lunller dilided into suh,'la!!es
(isolypes), e.9.. Ir,Gl, IraG2. I$3, IgO4, IgA1. snd I&42.
The heary-chain constaff dor)]ailrs that coEespond to the
different classes of iuuuooglobulins are called alpha. delta.
epsilon. gamma, and mu. respecljvely. 'fhe subulil struc-
turcs and three-dimctlsional coDJigurations oI ditrerctrt
classes oI imtrruroglobulins are l,ell krown. Diferenl islr-
types have diferetrl e0bctor liucliotrs. For cxa[lplc. human
IgGt and IgG3 isol),p€s bave ADCC (antibody dependql
cell-mediated cytotoxjcjry) activity.

'fhe word "label" uhe[ used herein refeN to a derectab]e
compound or composilion thar is conjugated directly or
i[direct]y to the antibody so as to g€nerate a "labeled"
antibody. The lahel may be detectable by irself (e.g.. radio-
isotope labeh or Iluorescent bbels) or in the case of aD
cnzymatic labcl. may catalyze cltcmicnl alteration of a

subslmte mmpound or composition thal is detectable.

24
TIre ternr'hcceptable" or "pharmaceulically acceFlahle",

wilh re{iF€cl lo a formulation. composilion or ingrEdient as
used hcrcio. nxJarN haviag no pcrsislt' detriDcDlal ctrcc1
on tbe 8e[eaal hea]th olthe subject being treated or does fiol
abrogate ihe biological activity or properties of $e com-
pou[d. aDd is relatively noltoxic.

.\s used hereii. the tenn "agodsi' refe$ to a compound.
the presence of which resufts in a biological activiry of,
protein thal is the same as the biological ,ctivity resuhin8
t'iom thc prcscncc oI a D.aturally occurritrg ligand for thc
prclein. such as. for example. Btk.

-{s used hereh. the tem) 'lartial agoDisl" rclers to a
compound the pr€seoce of \+hich results in e biological
activily ol a ploleiB lhar is ol lhc ssmc lype as that resuhing
lrom the presence oI a mtwally occu$ing ligand fbr the
prcteirl bu of a lower magDitr.rde.

As used hereiD. the leml "antagonisf' refe$ to a coln-
pouDd. the pre$ence of which resuts in a decrease in the
mngnitude of a biological activity of a frorein. lD cenain
erDbodimcnts. thc prcsc[cc of ao aatagoDist resr]hs i com-
plete irlhibidotr ofa biological activity ofa prolcin. such ss.
for exa ple. Btk. Ir, cenaj,t eDbodiruc[(s. i]n aalaponisl ir
an inhibitor

The lclm "Bruton's llrosine kimse(Btl)." as nsed her€il.
refers lo Bruron s t!.rosine kioase tr':m fbno sapicns. as
disclosed i4 e.9., U.S. Pat. No.6,326.469 (fienBank Acces-
sion No. NP 000052).

The IenD "Bruton's tyrosin€ kiDase homolog." as used
hercio. rcfers lo onhologs ofBrulon's tyrosinc kinasc. c.9..
rhe orrhologs ftom mousc (Ccntsanl -A.cccssbn No.
,rL{847246). do8 {cenBaoli Accession No. XP_549139). ral
(Ge!Ba!k Accession No. NP_001007799). chickeD (Gen-
Bank Accession No. M_989564). or zebra 6sh (GenBadt
AccessioD No. XP_698II7). and ftsiol1 proteiN of afly of
the foregoirg that exhibit kfuase activity towards oDe or
more suhslEtes of llnrton's tyrosine kinase (e.9. a peptide
subslraie having the amino scid sa1ucncc ".4\'l.FiSEIili-
LYSs-{Rq" (SEQ ll) No: I )).'llle terms''co-administrdtion" or "srmbinarior therap-v"
and thc lite. as used he.rein are me3nl 10 enconpass
adninislr.ition ol'lhc selected tberapeutic aBefls to a single
pali€rfl, and are iDlended to ilclude utrltmetrl regimens in
i,lhich the agcnls are adlninistered b"v the same or diferell
route of admioislmtion or al the sade or diferetrl lime.

The lerm "ellective a-moutrt," as used hcrcin- refi:m to a
sufrciert amount ofa Btk inhihitory agent ora Btk intribitor
ccrmFund beinS adminislered txhich u'ill resrlt in an
indcasc or appcaraDce in lhc blood of a sobpopulatiotr of
Iymphocyrcs (c.9., phannaccuricsl debulldng). lor cxamplc.
an "efective amorurt" lbr diag[ostic and/or prognostic Llscs
is the amout olthe composiliotr includinS a compound a$

disclosed hereiE required (o provide a cliDically siunilisDr
decrease an incrcsse or appeamnce itr the blood of a sub-
popuJatlon ol lymphoc,t'tes withour rudue adverse side
efects. Ar1 appropriale 'tfecdve amounl" in any individual
casc may bc dctcrmincd using lechniqucs. such as a dosc
escalnlion study.

The lenu "therapeutically etertive amoull." as usd
hercia Itlirs 1(] a sullcietrl amount ol an agenl or a
compound being admiDistered *'hich will rclieve 10 some
eneDt one or more ofrhe symploms s B<ell lymphoprolif-
erative disorder (BCLD). The resuh can be reducrion atrd/or
allevjatjon ofthe signs. symproms. or causes oI BCLD. or
an), olher desired altemtion ola biological system. Tle tenn
"fiempeutically elleclive amount" iDcludes. lbr example, a
prophylactically cfii:ctivc amounl. An "efrective amou1l" of
a cornpound disclosed herein is an amount efii:ctivc to
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achieve a desired phamacologic efect or lhemneutic
improvemerl * ithout unduc adverse side effects. Il is under-
stood that 'hn eftbct amouot" or "a thcmpcudcally ctrcctivc
aDrouDr" can vary finnr subjccl lo subjed. duc to varialiotr
in metabolism of lhe conpound of any of Iormula (A).
Fomula (B). Formula (C). or Formula (D). age. weiSht.
general condition of the subject. the condition beir+ [eated.
the severir.v ofrhe condjtion being trealed, aDd thejudgme[t
of the pescrihinS flhysician. By \ray of example only,
ther"pelrtically effcctive amours may be determined by
routine experimentatiotr. includirg bul nol limited lo a dose
escalation cliric€l trial.

the tenns "enh:rncc" or "enhanci[g" me rs 1() iDErease or
pmlong eilher in potency or duralion a desirerl ellcr,t. By
way ofexample. "eo.barchg" the efect olthempeuric ageds
refers 1(, $e ability 10 idcreas€ or proloDg, either in potercy
or duration. the eflect of thempeutic agents on during
treatment ofa disease. disorderor condition. An ''enhancing-
eilective anrount." as used herein. relers to an amount
adcquatc to eDlur]ce the cfccl ofa tlErapeulic aSe t jn t}c
rrcatmetrl of a disease, disorder or qJndition. wl1e! used in
a patieot. arnouffs efbclive far this use \1'il1 depend on fie
severity and couNe of the disense. disorder or co[ditioq
pEvious therapy. the palie[fs heshh slatus and respoDse k]
the dru8s. and the judgmetrt of the lreating physician.

The term "homologous cysteine." as used hereir referd to
a cysteine residue found with in a sequence positjon thar is
homologous to tbal oI cysteiDe 481 of Bruton's tyrosioe
kinasc, as dcfincd hcrcin, For examplc. cysleinc 482 is the
homologous cysteiDe ofdle mt oriholog oI Bfitoo's tyroslre
kinase: cysleiue 479 is the homologous cysleitre oI the
chickel ortholoSl and cy$ejne 481 is the homologous
cysteirc in dre zebra 6sh ortLolog. In anolher €xsmple. the
homololous cysteine ofTXK. a Tec kinase family oember
reialed to BnloD's tyrosine. is Cys 350. See also dre
selumce aligrments oi tymsine khases (TK) published on
thc world wide web at kioasc.com/'hunaD,/kirla&er'phylog-
crry.hh .

-IIe 
leml "ideDtical." as used helEio. rel'e$ to two or r1}ore

sequerlces or subsequences u'hictr are the same. In addition.
the lenn "substaolially idenlical." as used herein, rcGrs to
two or more sqlucnce! which have a peJcentage of sequen-
tial uoiis which are the same \l'hen compared and align€d for
maximum correspondence over a comparison 1nindow. or
designated region as measured using comparison algorithms
or by rnarNal alignrrenl and visual inspeclion. By way of
exanple only, lv.o or more sequeDces may be "slrbstantirlly
identical" if lhe scqleotial udts are about 6tP/o ialcntical.
abod 65o/o idctrlical. aboul 7(F/o ideDtical. aboul 75olo ideD-
tical. about 800,6 identical, about 85o/o i&nrical, about 90o/o

idetrlical. or about 95% idedical over a specified region.
Such pcrcentages ro dessribe ihe "percell idetrlity" oI lwo or
more sequmces- The idendty ofa sequence caD exisl over a

region that is at least about 75-l0O sequeltial rmjts in len8th.
over a region that is abonr 50 seqDmlial Dnils in leDgth. or,
v,here nol specilied. a6)ss tlle e ire sequelce. This defi-
nitio[ also refers to the comp]ement ofa tesl sequence. By
way of example only. lrro or morc pollpeplidc scqueo&es

are idmtical when the amino acid residue, are thc same.
while two or mole polypptide sequerces ale "substanlially
idetrrical" iflhe amino acid residues arc about 607o idertical.
about 6570 identical, about 70lo idenrical. about 75olo iden-
tical. aboul 8oo/o idetrtical. about 85% identical. aboul 9co/o
jdentical. or ahout 95oln identical over a specified region. The
idetrtity can exist over a regioD that is at least about 75-100
aditro aciG h lcnglll ovcr a rction that is about 50 aruioo
acids in l€ngth. or, where not sp€cified, across the edire
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sequence ora pol)'peltide s€quencc. ln addition. by uay of
exanrple only. two or more polynuclmt;de seguences ar€
idcntical when thc nucleic acid residues Ere thc sa rc. \lnle
two or more polyaucleotide sequelces arc "substa[lially
idc ical" if the Ducleic acid residDes are about 60% iden-
tical. about 65% identical. aboul 7flo ideflical. about 75%
identical. abou 80/o idenrical. aboul 85% identical. about
90p/o identical. or ahout 95olo identical over a speciEed
region. The identity cnn exisl over a re8;ort lhat h at least
aboul 75-100 nuclcic acids in lctrEfi. over a rcgion lhat is
aboul 50 Ducleic acids h lelgth. or. where not specified,
across the ent;e sequeDce of a pollnncleotide s€quence.

'Ihc lerms "inlibils". "idribiting". or "inhibitof' of a

liftNc. as used he.rcjD. rel-e! lo inhibiljoll ole{z)matic
phosphotransfemse activit).

The ternl "ireversible iDhibiror." as used hercin. relers to
a compound that. upon conlacl with a larget pmiein (e.g.. a
kinase) causes the lbrmation ofa Dew covalenl bond r hh or
within lhe pmlein. whereby one or more of fie rarget
pmtcin's bidoAical activitics (e.9.- Flro6pholransferase
activjtr) is dimilishcd or abolishcd notw-ithstarding thc
subsequent presence or abscoce oI the ireve$ible jnhibitor.

'llre term "iffeversible Btk inhibitor" as used hereiD-
relers to an inhibitor of Blk ihal cafl lomr a covale l bond
uith an arriDo acid residue ofBtk. h o]1e embodiment. lhe
irreversible inbbitor of Brk can for! a covaleu boDd wilh
a Cys resjdue of BtL: in fJarticular embMimcnts, the irre-
versible inhibitor cal1 fomr a covalent bond with a Cys 481
rcsiduc (or a homolog thcrcol of Btk or a cysteinc rcsiduc
i[ the hoDDlogous corespondin8 positior of anolbcr tym-
sine liinase.

The term "isolaled." as used herejn, Efels to separati[8
and rernoving a comlonenl of intercst lrom componeots llot
of interest. Isolated substances call be in either a dr-v or
semi-dry state. or in solution, includiDg bul not limiled to an
aqueous solulion. The isolated comporlent can be ill a

homogedeoos state or thc isolaicd compoDcrlt calr bc a parl
of a phamlaceulical composition that mmprises additional
phrrmaceulically acceptsble carriers aad,ror excipients. tsy
wav of example only. oucleic acjds or protejns arc 'l solated"
when such nucleic acids or prulcins arc lrce olal leasl sorne
oI lhe cellular coDiFnenls wilh which il is associalcd iD lhc
natural stat€- or ihat fte trucleic acid or proteiE has beeo
corcentaled to a level Sirealer than the coDce[uation of ils
ifl vivo or in vitro productiou, .,Uso, by way of exaDple. a

gene is isolded shen separated fmm open reading fiames
whicb 6ank the gene and encode a prolein other than the

Ecnc ol intcrcsl.
A "ldabolitc" ol a conpound disclosed hscin is a

d€rivatjve of lhat mmpourd rhar is fomed *hetr tLe coD)-
pourd is metabolized. The lem1 "active melabolilc' rcfers to
a bjologically acti\,e derivaliveofa compound ihat is fomed
wbetr the compoutrd is metabolized. The terEr "luetabo-
ljzed." as used herein. refers lo fie sum of the pmcesses
(including, but not limited to. hydrolysis rcacliolrs and
rcactiofs caialyzed by cnrymcs. such as. oxi&tion rcac-
lioff) by which a panicular subsratrce is changed by an
oEaoisln. Thus, enzylues Dray poduce spccilic slruclural
allerdlions l(J a compound. For example. c)I,Jchn]me P450
catalyzes a variety ol oxidative and reductive reactioN
\rhile uddiDe diphosphate glucuonyl tnsferases catalyze
the transfer of an activalexl gluc!.lrotric-acid molecule to
arcmaric alcohoi!. aliphalic alcohols, cartoxylic acids. ami-
nes .md lree sulfhydryl groups. Further infomation on
Dretabolism may be obtained lhnr The PharmacoloBical
Basis of Therapeurjcs. 9th Edjtio[ McGraE Hill (1996).
Metabolites o1 lhe coltrpourds disclosed herein can be
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identified either by adn1inistrdtion oI compounds to a hosr
and .rnalysis of tissue samples from the host. or by incuba-
tion ofcompormds 11ith hcpalic cells ia vitlo and analysis of
thc resulting crrmpounds- Both meihods are well lno*n il
ftc an. ln sonle clnbodimenls. meubolites of a coDrpouod
ale fomed b-r oxidadle processes aDd coffespond to thc
cofiesponding hydrcxy-contaiDin8 compouDd. in some
eulbodiments. a cornpourd is nrelabolized lo phamucologi-
crlly active metab(rlites.

'I-hc telrrr "nrodulatc." as used hcrein. m.uDs to intcract
qith a tarBet eidrcr directly or hdirectly so as to aller the
aclivity oftlrc talBel. includine. by way ofexample o!ly,lo
elrllarLe lhe activity ol the targel. to inhibit the activily oIfic
laryel. to lilril the aolivily ol lhc largel- or 1(] cxknd the
activiry ofthe lar8er.

,{s sed hercin. the term 'modulalor" refeni ro a com-
porud thal alters an activity of a molecule. For exanlple. a
modulator can cause an increase or delrease in the magni-
tude of a cenain afiivil-! of a n(recule comparcd 1(r thc
maEritudc ofthc activit-v in thc abseDcc ofthe modulalor.Ir
ccItain embodiments. a Dodulator is an inlihitor wDich
decre{scs ihe magnitude of ore or more activities ol a
molecule. ln certai[ enbodimetrts. aI1 inhibitor coDpletely
prclenls one or morc activities 01 a Inolccule. ln cenair
embodiments. a modulator is an aclivalor. \rhich iflcreases
the maEnitrde of at ieasr oDe activiry oI a molecule. In
ccrtain embodiments the pre!€nce ofa modulator resulls in
an activiry that does no1 occu ilr the abserce of the modu,
Ialor.

As xscd hcrciD. the lcfir) "scleclive bindhg compourd"
rellrs to a conrpound tlul selecljvcly binds to arry porlioD oI-
oae or more largel proleins.

-4.s used hereiD" the leIm selccrively binds" retbrs to the
abilit, of a selectjve biDding compound to bind to a targel
prolein, such as. for example. Blk. with gealer amnity than
it hinds to a non-rrrget lrntein. ln ceriaiD embodiments.
spccilic biodi g rcfcrs lir bhdinB ro a ta4el with sn afl ity
th3l is al least 10. 50. 100. 250. 5{)0. 1000 or omrc time.
lLr€aler tha[ the affflio for a noo-largel.

As used herci( the lerm "selective modulator" refers to a

compound tlul seleclively tnodrlales a targel aclivity rEla-
tive lo a rcr-ta€et aclivily.ID cEnnin cmbodimcnls. sp€cillc
modulator refers to modulaiing a target acti\.it,v at least 10,

50. 100. 250, 500. 1000 limes more than a non-taEet
aclivity.

The tenn "substantially purified." as used h€rein. refers lo
a comfonent of irterest lhat mar be subslandally or ess€D-
lially fre€ olother compoDcnts IIhich normally accorDFary
or intcr3d with the coDpoocnr ol'idcrcst pdor to purifica-
tiDtr By way ol example only', a componeat of interest may
be "subslanlially purified' wbelr ihe prcpararioll of ihc
componeDl oi'jnteresl co[laios ]ess than aboul 30plo. less
thaD abour 25olo- less than about 20olo. less than about l5%.
less rhan about I 0olo, less than about -5olo, less than about 4-olu.

less than abod 3qlo. less thaD aboul 2%. or less lhan ab.out
l% (by dry wdgho of contaminating co]rrfxrne]rts. Thns. a

"suhstaltjally purified" coDlpooea! of interesl may have a

purily level oi about 7(P/o. aboLrl 759lo, aboul 809i,, aboul
85%. ab{ul molo. about 959/0. aboul 96%. abour 97%, aboul
98Yo, about 99tlo or grstcr.

The term "subject_ as used herein, tefers ro a! ani&al

',tbich is Ihe objefl of lre{@ent. obsenalion or experiDcnt.
By way of example onl)'. a subjecl may be, but is not limited
to. a maflmul inchding, but not li]nited to. a humaD.

-As used herein- the tefm "target activity" re*f,s ro a
biologicsl actjvity cap8blcofbcing moddated hy a sclective
Dudulator Certaitr exemplar), laBet activilies includc. but
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are nor limited to- hindi[g afliniD,. signal transduction.
eMrfiatic aciivitv. tumor gro$rh. elibcts on pafiicular biD'
rnarkcrs rclalcd to B-ccll l-vmphopmlifc,Brilc disordcr
patholoSy

.{s used heIeitr, the lerm '\ar:el prctei[' refe$ rc a

noleculeor a pofliotrofa prolein capable of beitrg bouDd b)'
a selective biodiog compound. Io certaiD e!$odiEerits, a
tsrgct pmteir is Btk.

'fhe terms "treat." "lreating" or "lre.mlent". as used
hclciD. ircludc allcvialing. abating or ameliorating a disea se

Dr colrditior]. or syrDptorns ihers:rf: maraging a diserse or
conditioD. or symploms &ercol prcvenlinB addilioml
symploms; amelioraling or prevcnriDg the undcrlyin8 meta-
bolic caNes of sytrploms: iDhibitins the disease or cordi.
tion, e.9.. aresring the developmenl oI the dis€ase or con-
ditionl rclieving the disease or condrtion: causin8 regression
ofthe disease or condirio!- r€lie$iog a condiliofl caused bv
lhe djseasc or conditiorr; or stopping the synrntoms ollhe
disease or condirion. I he temr "treat." "treating" or'lrea!-
rnerl". iocltdc, bur arc nol lillrilcd to. Frophylactic aod/or
thempeudc (rcslmcnG-

-{s used herefu. the IC5! refers to arl anroullt. concentra-
lion or dosage oI a paniclllar lesl compound lhal achicves a

5010 ilhibition ofa maximal response. such as inlibilioD of
Btk, in an assay drat measurEs such respont€.

As used hereirl. EC5n refers to a dosaSe. concentratioD or
amount of a particular tesl compound that elicits a dose-
dependeN respoNe at 5fflo of maximal expression of a

Fartifllar respoDse that is indmcd" ovoked or porefitiated
by thc particutar tc6t compound.
He$alolugical N{aligta]lcies

Disclosed herein. in cenain emMimmts. is a method lbr
ueatiog a hemalological malig.oancy itr au itrdivid{al ill need
thereof. comp;sing: (a) adminislenng to the individual an
amount ofan irreversible Bd( inhibitor sufrcie to mobilize
a pllllal;ty of cells fmm $e malignancy: aod (b) analyzinE
fic mobilizcd plurality of cclls. In some embodir)]ents. thc
alno nt of lhe [reversible Btk in]ibitor is suficieot to
induce lymphoclaosis ofa pluralit-v olcells frcnl tl1e malig-
nancy. In sorDe embodimetrls, the lEmatological rDaliB!tucy
is CLL. ln some embodiments. aadyzing the mobilized
plurality ol cel)s comprises mensuring rhe perjpherEl hlood
concertation of tb€ mobiliz€d plumlily of cells. In some
embodiments, dre metbod further comprises admjDislering a
seco[d cancer treatDenl Iegjmen affer the pedpheBi b]ood
concentralion of rh€ mobilized p)unlity ofcel)s increases as
conpored to the conccntrElion before admjnistration ollhe
Btk inlibitor. Ix solr}e embodimeats. adrnidsleria8 rhc sec-
ond cancer treatmcnt regioeD occurs afler a subscqueDt
decrease h pedpheral blood conceolrarioll of the mobilized
plur-dlily of ells, In some cEbL\limcnts. amlyzing rhe
mobilized plurJity ol cells comprises mc'asuring the dura-
t on of ar iDcrease jn the peripbeml blood coucetrtration of
the mobilized pluralit-v oF cells as coilpare{, 10 the concetr-
tratiotr before ad&idstmtion of the Btk inhibiior. h sorne
cmbodiEents. the melbod iirnher compriscs adDinisleritrg a

s€cond caDccr treatnrent reBimen affer the peripheral blood
concctru-dliotr oI tlrc nobiliz:d plu-ality oI cells has
increased lbr a prcdelemiEed length oj time- In some
etubodi$enls. annlyzing the mobilized pluEliry of cells
comprises countiEg the number of mobilized pluralily of
cclls in tbe periphelll blood. In some embodimefls. the
trleilNd ftrlher comprises admioisterhg a second ca$er
treatrrent regimen after the nunrberofmobilized plurzlity of
cells in dre peripheral blNd increases aE comparEd to the
conc!,trtrdlion beforc administralior of thc Btlt inhibilor ln
soDle ernhodifie s. ad&inisteriDg the ssoDd cancer treat-
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m€rl reSimm occuls after a subsequcnt decrease in the
nunrber of mobiliTed pluralig of cells in the pdpheral
blood. ln sorne cmbodiNcnts. aDalyzirB rhc nrobiliz.d plu-
nlit, of cells comprises measuri[g the duration of an
incrcase in the nunber of llobilized plumlify of cells il1 the
peripheral blood as compsred to thc numher before admin-
istation ol the Btk inhibilor. ln solrle e4bodime s. the
method further comprises adrninistering a second cancer
rcatmert rcgime, after the Dumber ofnobilized pluralit-v of
cells in thc pcriphcral blood bas iIjcrcascd for a prcdcter-
mioed IeoEIh of tiEre. lD some e bodjme[ts. t]e hemalo-
logical ma)ig,nanry is a ctronic lymphocylic leukeria
(CLL), small lyrnphocytic lymphoma (SLL). high risk CLL.
or a Don-CLL/SLL lymphoma. h so]l1c emboditrrefls. the
hemarological malignaucy is follicl ar ly!4homa. difrrse
large B-cell lymphoDa (DLBCL). manlle cell iymphoma.
waldelstrom's macrDglobuliremia. multiple m!.eloma.
marginal zone lymphoma. Burkin's lymphoma. noD-Burkjtt
hieh Smde B cell lymphoma. or extranodal marginal zone B
ccll lynphoma. ln s{rmc cmbodimclts. the hematolo8ical
maligDancy is acute or cbroaic Eyelogenous (or mycloid)
leukmia, myelodysplastic syndrone. or acutc lyDphoblas-
tic leukenia. ln sorBe elnbodimeDts. the hematological
malipancy is rclapsed or retactory ditruse larg€ B-ccll
l),Drphoma (DLBCL). relapsed or reftactory m8ntle cell
lymphoma. lelapsed or refractory follicular lymphoma.
relapsed or refmctory CLLI relapsed or refractory SLLI
relapsed or refiactor) multiple lr]yeloma- In some embod!
mcnts. thc hcmarological malign rcy is a hematological
malig.dancy that is classificd as hio-risk. In so!I., cmbodi-
menls. the bemalological mali[rurrcy is hiEh nsk CLL or
high risk SLL.

B-cell lymphopmliferarive disorde$ (BCLDo are oeo-
plasms of the blood and encorDpass. iflter alia, noD-Hodgtin
l-vmphoma. multiple mydooM. atrd leukemia. BCLDs can
ori8inate eilh€r in the lymphalic tissues (ss in dre case of
lymphoma) or itr lhe borc maffow (as ill thc casc of
Jctrkmia and myeJonu). ard rhey all are involved wilh thc
uncontroiled groilth of lymphocytes or whit€ blood ceus.
'fhere are ma[y subupes of tsCLD, e.8.. chmDic ]ympho-
cyric l€ukemia (CLL) and Don-Ilodg,kin lymphoEla (MIL).
Thc disease course and uealmenl oI BCLD is dependent oD

the BCLD subBpel holvever, eveD within each subtype the
clioical preseDtatio& Eorphologic appearalre. and respoDse
to therapy is helerogeneous.

Malignant lymphomas are neoplastic tmnsformat;ons of
cel ls that reside predonrinantly withjn lymplrcid tissues. Tl}o
gmups of maligDatrl lymphomas arc Hodgkin's lymphooa
and non-Hodgkin's lymphoma (NHtr. Bolh typcs of lym-
phomas infltrale rericuloendothelial lissues. Howeve.r. they
difler in the nec,plastic cell oI origia site ofdisease. prere[ce
ol syslcmic symptoms. aod response to lreatmenl (fteedmao
et al.. "Non'Hod8kitr's LyDrphooas" Chapter 134. Cancrr
Medicioe, (al1 approved publication of the .{medcan Carcer
Socjety. B.C. Decker Inc.. Hamilton. Odario. 2003).
Non-HodElis's Lymphonas

Disclos€d hereia in certain embodiments. is a method for
lreali[g a lror ]odgkin's lymphoma in ao iodividual io oeed
Gereoli comprising: (a) adminisrerins 1() the indivi<lual an
arDourf ofaD ineversible Btk inhibitor sufrcient to mobilize
a plu"liry of cells from lhe malilparcyi ard (b) a[alyzin8,
the mobiiized pluality of cells. h some embodiments, the
amouot of rhe ireve$ible Btk inhibitor is suficimr to
induce lymphoclrosis ofa plurality ofoells from the m6lig-
]lalrc]. Io so]Ire eolbodimeds. the hematological orali8oancy
is CLL. ln some emkxliments. a@lyzing the rnobilizcd
pluralit, ofcells comprises measurin8 the pripheral blood
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conc€n!"lrlion of tlle mobiliz.ed pluralit_v of cells. ln some
enrbodime[ls. lbe nretbod lirlher comFriser adminislering a

secoDd cancs trcatmcnt regi$cn alier rhc pedFheral hlood
concentrarion of thc Dobili,I.d plur.rlity ofcells increases as

compared lo dre co cenlBtiun befoE administratjor ol the
Btk inhibiror In some embodiments. adrninisterinB the sec-

ond cancer treatmefl1 regimen occurs after a subsequetrl
decrease iD peripheml blood concentmrion ofthe mobiliT.ed
plulalilv of cells. In some embodiments. aMlyzing the
mobilized phralillr' ofcells comprises measuring the dum-
tioD ol an iNrease in the peripheral blood concentration of
the mobilized plEaliry olcells as i})mpared lo lhe coilcen-
tration before adrnilistration of the Btk inhibitor. In some
embodiments.1he melhod fDflher coDprjses admidslering a

s€cond cancer treatmenr regnnen after the peripheral blood
concentration of the nobilized plurdlity of cells has
incrcascd for a prcddcrmjned lcngdl of liDlc. Ir sonlc
cmbodimcnts. aoalyzirg the mobilized pluralily of cells
coDrprises corxriBg the number ol mobilized piura]ity of
cells in the pdpheral blood. In some embodiments. the
method lurther comprises adlniDisterinE, a secotrd crncer
treatmeDt .egimen aller the nunlber o{ mobiliz.€d plurality of
celJs ia the periphenrl blsrd increases as comparcd to th€
concentratioD before admidstration oI the Bdt iDhibilor ln
some emhodiments. administering the second cancer treal-
menl reiimm occurs afler a subsequent decrease in the
number of mobilized pluraliry oI cells in rbe peripheral
blood. In somc embodimcnts. analyzinB the rnobilized plu-
Elity of cclls conrpriscs ]ileasudlIg thc duration of an
incre{sE in thc numbcr ol mobili:red plurality olcells in the
peripheral blood as compared to the number before a&nin-
istatioD of lhe Blk iDhibilor. I[ soDre embodiDents. the
method further comprises a&ninislerhg a seq)od cancer
trealnent re8imeD aller lhe nuruber of mobiliznd plum)ity of
cells irr the peripheral blodl has increased for a predeter-
lincd lclrgth oftime.

FunhcI disclossl hcrch. in ccrain cmbodiments. is a

melhod for treatiDg relapsed or refractory non-Hodgldo's
lymphoma itr sn iMividual h Deed thereol compnsing:
admi[isLeri[g lo the i[dividual a lhcrapeulical]y'efleclive
amount of (R)-1-(3-(4-amino-3"(4-phc.ooxwLenyl)-lH-
pyra?olo[3.4-d]pyrimidiIl- I -yl)piperjdin-1 -yl)prcp-2-en-1 -
one.lD some embodimenls. the non-Hodgkin's lymphoma is
rclapsed oI refiactor_v difrrse large B{ell lyn1phoma
(DLBCL). relaps€d or rcfractory nrsntle ccll lynphoma. or
relalsed or rEfractory follicular lymphonra.

Noo-tlodEkin lympho$as (NIIL) are a divcrse gmtp of
malignancies that are prcdominatcly oI B-cell origin. NIJL
nrry develop ilr a!-v orgaDs associated lrith lyrDphatic sys-
lem such as spleeD, lymph Dodes ortoDsils and can occur al
aoy age. NIIL is ollen marked by rnlarlFd lymph [odes.
fever. ard weigh loss. NHL is classified as either B-cell or
T-celi NUL- Lymphomas related 1o lyDlphoproliferative
disorders follovr'iog bone Drrrcw or stem cell traDspla[ta-
tion arc usually B-cell NHL. ln the workirrg formnlation
classilicalioD schene, NHL has beetr dividql inlo low-.
il1lemrediale-, and high-lfade calegories by virlue of their
mlural hislorics (se "Thc NoD'Hodfkin's Lymphoma
PatholoBic Classiication Projecl." Chncer 19(.1982\:2112-
2135). The low-gIade lymphorus ale indoleot, rrith a

mcdian survival of 5 to l0 ycars (HomiDg and Ro6enberE
(1984) N. Engl. J. Med. 311:1471-1475). Althoue! cheuo-
thempy can induce remissbns in the majority of indoleDt
lymplrcoas. cures are firc aDd most patients eventually
relaFse. r.yquiring frmher thelaF-v llre ioleflDcdialc- and
high-Bmde lymphomas arc more aggressjve tumors, but they
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lraaion ol'the nlobiliz.ed plumlity ofcells has increased for a
predeternirred len8h ol tini€. In sonre €mhodimmls. ana-
iyziDg thc mobilizq, plunlity oI cclls compriscs counling
the nurnber of mobilized plllalit) of cells in the periphelal
blood. I! some emMiments. rhe method fimher comprises
adDinjsterins a second cancer treatnmt regiruen afler ille
number of mobilized plurality of cells in th€ peripheral
blood increases as comFared 1(r the concentmtion before
lrdninistiarion ofthe Btk inhibitor. In sorne embodiments.
adrninrslcring thc cccond canccr trcatmcnt rc!imcn occurs
after a subsqlueDl decrease in the [umber oI mobilized
plur.dil"v of cells iD tbe periphcral blood. lD some embodi-
mctrts. analyziDs the mobilizcd plurality ofcells .omprises
mcasuriry lhc duration oI ar in(rease in the rumber ol
mobilized plurality of cells h the peripheral blood as
compared to the number bcfore administration of $c Btk
inhibilor In some embodimenls. the method further com-

nrises adnlinistering a second caDcer treatmeDt regimen aller
lhc number ofmobilized llurality ofcells in the p€ripheml
blood hrs incrsscd for a prcdetcrnrincd ,cnglh of timc.

('luonic lymnhocytjc lcukcmia aDd small lymphocytic
l1'mp)roma (CLUSLL) are commonly thougir as the same
discase lnith slighlly differeDt nranifestatioDs. Where the
c.mceruus cells !,alher delermiDes wlrether il js callcd CLL
or Sl.L. When the cancer cells are primarily found in fie
l)'mph nodes. linla bcaD shaped structures of the iymphadc
system (a systern nrimarily of riny vessels found in rhe
body). it is salled SLL. SLL acqrunls for aborr 5% lo l0%
ofall lymphon)as, Whcn nrost ofthc cancer cclls are in thc
bloodslrcam and the bone ntarrcw. it is callcrl CLL.

Bolh CLL and SLL arc slow-grulriDg discases. allhough
CI-L. which is oucb more common tends to g;row slo*?r.
CLL and SLL are treated rhe sarne way. They are usually ol
collsidered curable with slaldard treatmenls. but depending
on lhe stage aod g,rcwth rate ofthe disease. most patie[ls live
longer lhan 10 years. (tcasionally over time. thes€ sloi+
gNtr irg lyunhomas tt]a) trausfDnD iIIu a urcrL. aB!J(5sj!e
lvpe of lyn1phoma.

('Iror c lymphoid leukemia (CLL) is the most com]rlor
t-vpe of ler*enia. ll is estiuated that I 00.760 people in the
UDired Stales are livins \a'ilh or are in remission lium CLL.
Mosr (>75%) pslple ncwly diaFosedwilh Ct-t,areover the
age of 50. Currefily CLL trealmefi lbcuses on cofimlliDg
lhe disease and its symptoDs rather thaD on ar outright cure.
CLL is treated by chemotherapy. radiatio[ therapy. biologi-
cal theraFy. or lrone marrcw tr.ursplanrarion. Symploms are
somerimes rrcar€d suBically Gplene.tomy removal of
.rlarEed spleea) or by radiatiotr drerapy ("de-bulking" swol'
lcn lymph nodcs). lhou8h Cl.L nRrgrcsscs slo$ly in most
cases- it is uclsi&red geaerzlly incumble. Certair CLLs are
classified as higl-nsk. As uscd lErein. "high rjsk CLL"
mearN CLL characlerized by al leasl orc Dl the lbllcrwing l)
17p13-r 2) 11q22-: 3) uomulaled Ig\+I logelher with ZAP-
70+ and./or CD38+: or 4) trisony 12.

CLL aeatmeor is tlpically administer€d when lhe
paticrl's clidcal symplotrrs or blood counls iMicalc thai thc
disease has Fmlressed 1t) a poirt t here it may affbct the
patjenr's quality ol lil'e.

Small lymphocyic leulemia (SLL) is verr" similar 1o CLL
descdbed supra. and is also a cancer ofB-ceils. ln SLL the
abnormal lymphocytes mainly affecr rhe lymph nodcs.Ilow-
ever. in CLL tbe abnomal cells n)aidy afrect the blood and
$e boDe mafiotr. The s?leen may be affected in both
conditions. SL[. accourlts for about I in 25 ofall cases of
Don-Hod8kir lymphonu. h can occur at any time lrom
yoruB aalrlthood to old age. bnt is rare under thc age of 50.
SLL h considered an indolent lymphoma. This means that
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the dise€se rogresses very slo$l). afld patienls tend to live
ruany )cars alicr diagnusi!. Ho\*cvrr. most palicnls dr<
diagnoscd \rnh advanccd discisc. and allhough SLL
resFrodi well lcr a variety of chemothempy drugs. it is
generally considered to be incurable. Aldrough some carcers
lend to ocmr more often in one 8€nder or tfie othcr. cascs
arld deaths duc to SLL are evenly split betwecn men and
women. The average agear lhe Iimeofdiagnosis is 60years.

.Uuoudl SLL is indoleEl ir i: persiaeflrl)' pN,grelsjve.
]'he usual pnnem oIlhis disease is oae oI hi€I respoDse mres
10 radiadon thempy anayor cheDrotheEpy. lr'ith a pedod of
disease reDissioD. This is lbllowed Donths or years later by
an inevitahle relafre. Re.tre3rnrenr lerdq r.' a resnons€ rpain.
but alFin rhe disease will relspse. This mealls that allhouplr
the short-term progmsis of SLI- is quite good. over time,
maDy patienrs develop falal complicalions of recu.rred dis-
€.cc. Conside;ng the age ofthe individuals typically djag-
nosed \,,ilh CLL and SLI-. there is a Deed in the an for a

simple and etredive tleatmed of t}€ disease with miriDum
side-efecrs thar do nol impede on the padent's qualjty of
liIc. The inslad iDvedior lultilis this loDg slalding aeed in
tlle art.
Marrle Cell Lymphoma

Discloscd herein, in cedain embodimenls. is a nerhod for
lreating a Mantle cell lymFhoma in an individual in nced
therml comprisinp: (a) administering to the individual an
amount ofan inevenible Blk inhibilor sufrcienl lo mobilize
a fluralily ofcclls fmm rhc malignancyr and (b) analyzing
dre mobilizul plrrality ofcells. In somc cmbodiEleols. rhc
anrounl ol'the irreversible Btk iDhibilor is sullicieDl lo
irdrce lymrhoc)4osis ofa pluraliq ofcells froD &e nrslig-
tranc,v. ln some embodimeflts. analyziry the mobilized plu-
ralitv oI cells comFrises measuriDg the peripheral blood
concenE?tioE of the Eobilized pluElitv of cells. Il1 some
€mbodim€nrs. the method tunher comprises administeringa
secood canccr tcntrnent rcBi$m after tllc pcriplEral blood
concetru"liou of thc mobiljzed Dlurality of cells iocreases as

cotupared to t]]e colcentration belbre admidstrslion o, tle
B* iohibilor h some erDbodilneuts. admiEsteEng the !ec-
oDd caner lrealmetrl r%imetr mcurs after a subsequent
decrEase in per;pheEl blood concentration ofthe mobilized
plurialilv of cells. Il1 sohe emb<]diments. a[alyzijlg the
nobilized pluraliq of cells comp;ses measudng the dul!-
tio[ of an ircrsase iD tbe pedpheml blood corcentratioD of
the rnobiliz-ed pluraliry ofcells as compared b lhe corcen-
trstion before administmtion of the Btk inhibilor lD some
embodimeals. dle nelhod ftither coErprises admiaislcriaB, a
sccond canccr treatment rcBimcn sficr the pcriphcril blood
concetrtraliotr of the mobilized pluraliry ol cells has
increased lor a prederemined lenglh oI time. ln some
enrbodimenls. aDalyziog the mobili,.Ed pluralily ol cells
comprises coutrling the number of mobilized plurality of
cells in the l,eripherEl blood. In some embodiments, the
method futher comprises administering a second caDcer
trcrtnlcnt rcBimcn slicr thc numbsofmobilizcd phmlity of
cells i! tle pedpheml blood iNreases as compared to the
concent-drion belbre adminisrrarion o1 l}e Bt[ inhibitor. ln
some embodimenls. admirislein8 lhe second ca]]cer lreal-
mellt reJimen occu$ after a subsequent decrease itr lhe
number of mobilizcd plumlity of cells in the peripheral
blood. In some embodimeds. analyzing the mobilized plu-
raliry oI cells comprises mearuring the duralion of an
irrcrease h rhe number ofmobiliT€d Flurality ofcells in the
peripheral blood as compared to thc number before a&nin-
istraliorr of thc Btk iohihitor ln some embodiocfis. tlrc
method lurtber comprises admidstering a second cancer
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kearmenl regimen after thc ntunberofmobilized pl'rrulilv of
cells in the Feripheral blood has increased for a predeter-
nincd lcn8th oftintc.

As used hereio. the term. "Mantle cell lymphonra" relers
ro a subt-vpe of B-ceil llmphoma. due to CDs positive
anti8en-naive pregenriml ceoter B<el1 wilhi[ the mande
zone tllat suroulds nolmal germinai cefier follicles. MCL
cells generally over-exlress cyclin Dl due lo a t(l1il4)
chromosomal translocation in the DNA. More specifically.
thetraDslocarionisat 1(lll 14Xq131q32)- ODlyabour 5oZof
lymphomas are ofthjs tlIe. lhe cells are small to nedium
i! size. Men are afected most o11e[. The avera8e age of
pali€nts is in the early 60s. The lymFhoma is usually
uidespread when il is diaguosed. iDvolving lymph nodes.
boDe mafiow. and. very ote[ the splem. MaDtie cell
lymphorna is not a vcry fast gsowing lymphomq but is
difrcult to tleal.
Marginal Trlne B-CeU LymFhoma

Disclos€d herein, iD cenain emhodiments, is a rnethod for
teatinB a Drar8i[al zroe B-ce]l l]mphoma io an ildivid al
in n(xd thereof. comprising: (a) adDinistering lo the itrdi-
vidual aI arrrourll ofan ireversible Brk idribitor suflicienl lo
mabilize a plu?lity ol ceUs fioru the mali8nanc-vr and (b)
analyzilg lhc mobilized pluralily olcells. In sirme eD$udi-
ments. Ge amounl of the ir.eversible Btk ifibitor is s fr-
cient to induce lymphocytosis ofa plurality of cells from ihe
malignanry. In some embodiments. analyzing lhe mohilized
plumlity of cells comprises me{suriflg the peripheml bJood
concmtrarion of lhc nrobiliz.cd plurality of cclls. In sonrc
cmbodilrreDts. the Drethod Iinher courpriscs addi[isterinB 6
s$ond csncer lreatrnenl rc8imcn altcr thc peripheral blood
concenualioD ofthe mobilized pluality ofcells jncleases as
compalted to the conceDtmlion before admiEistralion of ihe
Blk inhibilor. In some embodimeDls. a&Dinisleriog the sec-
ond cancer lrealme reS;meo occurs afier a subsequmt
decrease in peripheral blood concenlration ofrhe mobilizcd
plumljty of cells, llr some cmbodimenls, aralyzing the
mobiljzcd plur"lity of cclls compnscs ueasunng the dum-
tiofl of all ircrease ill lhe pe.dphern] blood concentatioE of
lhe roobilizq, Fluality of cells as coEpared 1o the (:)rcen-
tratiofl b€lore adfiinislralioD of the Btk iDhibilor- ID some
embodimenls. the method funher comprises adDinislef[g a

secoDd cancer lreatmenl regimen aftcr fie peripheml blood
cooceDtatio! of rhe Dlobilized plumli.) of cells has
inseased for a predetermined lenSth of lime. Ia some
€mbodiments. an lyzing the mohilized pluiElity of cells
comprhes counling the rrumber of mobiliz.ed plurality of
cells in rhe peripheral blood. In some embodiments. thc
mcthcd furthcr compriscs administcring a scmnd csnccr
treatmel1t regilnelt after tlle outrher of|rlohilized plurE]jty of
cells in Lhe peripheral blood incruses as compared to the
concentation before adrnids(atioD ol the Btk inhibitof. Ilr
some embodim€nts. admiDistering the second cancer treat-
ment regimeo occu$ after a subsequeot deqease itr the
lumber of mobilized plurality of cells in the peripheml
blood. h some e$$odimeds. aMlyziAg tre mobilized ph-
raliry of cells conlprkes rneasuridS the duration of an
illcrcasc itr ihe number ol mobilircd p]urdlity ol cclls in thc
ptripheral blood as mmpared to the numher belbre admin-
istratior of the Btk intribitor ID some e&bodiments. the
method funlrcr comprises admi-rislering a secotrd caDcer
tr€tmert regimeD after the oumber of mobilized plurality of
cells h lhe pedpheml blood has iDcreased lor a predeter-
mined length of lime

As used Lerein, the tefid "marBioal a]De B.i]ell lym-
phoma" refels Io a group of related B-cell neoplasErs lhal
involve the lymphoid rissu€s in ihc marBinal zonc. the
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parchy area ourside th€ lollicular nronil€ zone. Mar8inal
zone lynphomas account Ibr aboul 5% lo l0% oI llmpho-
Dras. The cclls in lLcsc lymphomas look small utrder thc
rnicroscope. There arc 3 main types of nurginal zone
lymphon:ss inciuding extranorlal lnsrSinal mne B-cell lyl1r-
phomas. nodal oarginal mne B-cell lyrnphoma. and splefiic
maBiDal z)ne lymphoma-
MAI,T

Disclosed bereiD. irl cerlai! embodimeds. is a oethod for
treatiog a MAII ia alr individual iD Deed thereof. compris-
ing: (a) admidsteriry to tbe individual an amouDl ol an
ineversible Btk iohibitor sufliciert 1() mobilize a pluiality of
cells from the maligrancyl and O) analyzing the mobilized
pfuraliry ol cells. Ilr some embodime s, the anDuDl oI' lhe
ine!-ersible Btk inhibitor is sufrcienl to induce lymphocy-
losis of n pluralilv of cells from rhe ma.lignaDcy. Itr soore
errt dimel1ls. analyzing the mobilized pluralily of cells
comprises measudlg lhe peripheral blocd corceltmtion ol
the mobilized pluraljty of cells. In soure eEbodimeds, rhe
method iulher conrplises admioisterhg a secold carcer
trearmed reliimetr affer the peripheral blood colcentration
olthe nobilized plurality ofcells increases as coDlpaaed lo
dre cotr!€ntrdlioD bclbre adsinislrdliotr oI the BLk inhibitor.
In some embodinBnts. adninistering the second ca[cer
tleatlleut regimetr occurs afier a subsequent decrease in
periphedl blood concenrarion ofthe mobilized plur.rlity of
cells. In some embodiments. analyzing the mobilized p1u-

rBlity of cclls comDriscs nlc&suring thc dumtion of all
incrcasc in the periphcial blDod concentatioD oI dle mobi-
lized plurality ol cells as compared lo lhe concentrdlion
before admiristralioo of the Btk inhibitor ID some embodi-
menls. the method futher comprises administeritrg a second
cancer lreahent regimen after the peripheral bkxrd concen-
tratjon of the mobilized pluality of cells has inoeased lor a

predetermined length of tirne. In some embodiments, ana-
lyrj[g thc mobilildd plura]ity uI cclls comprisc! countjtrp
thc numbcr ofmobilizcd Fluraliq,/ ofcells jD the peripheral
blood. Io some embodimeDts. th€ mettrod turther comprises
admidsterine a s€cood carcer trestmeDt regimen arler tle
numbcl of mobilized pluraliry ol cells io the peripheral
blo€d iuqeas€s as comparcd to ihe conceDlr.ilioD belbre
administration of rte Btk inlibitox ln soDe embodime[ts.
adEiEislering the semDd caDcer LreattDeDt regimetr (rcurr
after a subs{ued decrease in the number of mobilized
pluralit, of cells i the perjpheral blood. In $me embodi-
ments. alralyzing the mobilized pluality ofcells comprises
mcasuri-ng thc duratior of an incrssc thc numbcr ol
mobiljzcd plurality of cclls in tlrc peripheral blood as

co&pared to the aunber belore ad$inisbaiion of lhe Btk
inhibitor. In some embodimeflls. the l1lelhod fuiher colIl-
prises admidsteriDg a secoDd ca[cer trealmeDt regimen alier
the Dumber of mobilized pluraliq.' ol cells io the peripheml
blood bas ircrcased for a predetefiined length of time-

l1rc telm "mucosa-associated tymphoid lissue (N{-ALI)
lymphomB", Es uscd hcrcia rcfcrs to cxtraDodsl mEnifcsta-
lions ofoar8inal.zooe lyD1phonlas. Mosr I\4-{Ll lymphoma
are a lo*, grade although s minority €ither m,anilesl inilially
as inlermediate€Bde Don-Hodtddtr lymphoDa (NHL) or
evolve from the low-8rade lorm. Mosl oI lhe M^LT lym-
phoma occur in the stomach. a-nd roughly 70% of gastric
MALT bmphoma ale asfi.1ated wlth llelicobacter Wlori
iufectioo. Sevelal cllogerctic abnonnalities hrve beeD iden-
Iified, the most common beirg trisomy 3 or t( I 1: l8). Marry
of these olher III{LI llmphoma have also beetr litrk€d to
infeclions lrilh bacteria or viruses. 1'hc avcragc agc of
patierts *-ith I(ALI lymplronna is about @.
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Nod.al MarBinal Zone B-Cell tlmphoDra
Disclosed hereiD. in cerain emk)diments. is a nrelhod for

ircaliDE a nodal marBiril zoDe B-ccll lymphoDa iD ad
jndividual in rced thereol: comprisin8: (a) adminislering to
the individual afl amornt of an irreversible Btk inhibiror
sufficieDr ro mobilize a pluraljty of cells fronl the malig-
nancy: and {b) anal}zin8 lhe mobilized plurality ofcells. Io
sonre embodinlents. the amount of the irieveftible Btk
inhibihr;s suificienl 1() induce lynphocytosis ofa flurality
of cells fm]11 the mali8naDcy. h some cflbodin1cnls. ans-
lyzmp lhe mobiliTcd nluralitl ol cells comprises ruensurjog
the peripheral blood concentratioD of-tlE mLrbjlized plumlity
ol cells. lD sol1te emhDdimeds. lhc nlclhDd lurrh€r com,
prises administeri[g a seco[d cancci lrealmcnt regimen afler
fte peripheral blood mncenMtion ofthe mobilized pluralitv
of cells increases as coDpared to t]le concentatioo belbre
administratiofl of the Btk iolibitor. ID solne embodimenrs-
adminislennp tle seq'nd cancer trealment reginren nc.urs
after a subscquart d€.rease in peripheral blood concentm-
Iion of rhe mobilizsl pluralit"v of cclls. h some cmbodi-
mcnts. analrzi[8 Thc mobi]ized Fluralily ofcclls coDrprises
measuriDg dre durlion oIaD increase in the periplrcEl blood
cunccntralion ol ihe mobilized phr"lity ofcells as compared
to lheconcenll?lion bclirrc administrdliou oI the Bdi inhibi-
tor. ln some embodimeds, the mcthod furlher compis€s
adminisierirl8 a second cancer tlealmeltt regimeo afler ihe
peripher-al blood concenlration ofthe mobilized phrralily of
cells has ltrcreased for s predetemlined len8th of lime. ID
sonrc cmhodimcnts. analyzing thc rnobilized pluralily (rf
cells comprisL's counting lhc nuDbcr ofmobiliTed Jiluraljty
ol'oells in lhe periph€nl blood. In some embodimflb. lie
melhod firrther comprises adminislering a second cancer
trealment regimer afier the number ofDrobiljzed plffaljo of
cells io the pedpheml blood incrEases as compared lo $e
conceobation before adminisfation of the Btk iDtribitor ln
soDe embodiDlents. adnriDjstering the secoDd canc€r lreac
nrcfil reainrcn occuls aflel a subscqlrei1t dcqeasc i drc
rutubcr of mobilizcd plurality of cells in llrc periphcral
blood. ln some enbodimeds. snalyzjnB the mobilized plu-
rality of cells comprises measuri[g rhe dumtion of an
iDcrcase iD drc trtlrob€r olmcbilized plurdliLy ol cells in the
peripheral blood as comp ed to the number bel'orc adlrir-
istralion of the Btl inhibitor ID some embodimenls- the
method funher comprises adninisteriDg a se@nd caDcet
featment rEgimen alier the number of mobilized plurnlilv oi
cells in the peripheal blood has increased lor a predeter-
rnined lenglb of time.

lhc tcmr "nodal mEBilral mne ts.cell lympholua" rcfers
io an indoleDl ts-cell lympho&a lhat is fouDd nlostly itr lhe
lymph nodes. The disease is rare and oltlv accounts fbr l%
r,1 all Non{Ic,dgliin's I ymphomas (NIILI. It is most com-
monly diagnoserl in dder palienls. wiih womer lrore sus-
ceptible tbr[ men. TXe disease is classified as a nurgiual
zone l-vmphoma becausc the mutatioD occum in the mrrginal
zooe of the B-cells. Due to its confinemenl in fie lymph
nodcs. this discasc is also classificd as mdal.
Spleuic MarBirul Zone B-C]ell LymphDma

Disclos(d herein. in certain embodimenls. i$ a Dlelhod for
lreatirg a splenic Drarginal ,rooe B-cell lymphoma in an
individual in rced rher€of- comprisiry: (a) sdministering to
the individual an amouu of an ineversible Btk inhibitor
sufrcieDt to mobilize a pluralily of cells from the malig-
ua.ncy; and (b) aoal.yz,ng the mobilized plurality ofcells. ln
some embodinrents, the anrount af lhe irreversible Btk
inhibitor is snfljcieDt to induce lymphocytosis ofa plurality
of cclls frofi the malignancy. ln somc crDbodiments. ana-
lylirB lte mobilized plLlralir-'- .'Icclls compriscs messuring
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thc pefl pheral hlood concentration of the mobil izEd f luralilv
ol cells. h sonre ernbodiments. lhe melhod fu(her co!!-
prisds administering a second canccr trcatmqtt rc8iDen aftcr
the peripheral blood concentration ol the mobilized pluralily
of cells ilcreases as compard to the coDcenrration before
administration of the Btk iniibitor. h some embodiments,
admioistering the second cancer treatsEent regimcn occurs
after a subsequenl decre"se in p€ripheral hlffd concernm-
tion ol the mobilized pluElity of cells. In some embodi-
mcnts, aralyzinS thc nlobilized plurality ofcells compdsca
measuri[g lhe duradon of an increase in the peripberal blood
conce$ratioD oI the Bobilized plural ity of cells as compared
ro the cotrcentration belbrc adminislrador of the Btk inhibi'
tor. In some embodinrenls. rhe melbod lurther comprises
admidstedng a second ca[cer teatmetrt regimer after the
peripheral blood concentralioo of the mobilized pluralily of
cells has jrrressed for a predetemined length of !ime. In
some emb(diments. analyTing the mobilizEd pluralilv of
cells comprises counring the number ofmobiliz.ed plurality
ofcells in d1e peripheml blood. h some embodiloe h. ihe
method lurlher comprises sdmioistcring a sccond canccr
treatorenl regimel1 after ihe uumber ofnrobilized plurality oI
cells in the peripher"l blood jncleases as qrmpared to lhe
sotrsentralion bclbr€ admhisaalion of the B* iniibitor. Ir
some embodimeots. admilisteddg the secotrd cancer Ileal-
menl regimen occurs afier a suhsequell al€crease iD the
nurnb€r of nrobilizEd pluralit, of cells in rhe JErinhenl
bload, Itr some embodimeDrs. analyzing the mobilized plu-
rality of cclls compnscs mcasuring thc durBrion of an
increasc ir lhe Nmbcr of mobiljzql plurality ofcclls in lhe
peripheral bJood as oomparsd to the numb$ belore admin-
istlalioll of lhe Btk iEhibilor lu some embodihents. the
method funher comprises addiDisleri[g a second cancer
treatneDt reSimen after the nuDber ofnobjlized pluraliD of
cells in lhe peripheml blood has iDcreased for a predeter-
nined lenEh of tinre.

l he tl"'rm "s}ledc mar8inal mnc B-ccl1 lymphoma" rcfcrs
to spccific lo*.gridc smali B{cll Lvmpholna that is incor-
porated ilr the World Health OrganizalioD classificatior.
Clharacreristic feahre! ar€ splenomegaly. moderare lympho-
cylosis wilh villous morpholosr. iDtrasi$rsoidal patlem oI
iNolvemetrl oI various orgarls. erpecially bone marrow. and
relative irdolent cowse- Tumor proSression with incrqse of
blastic for$rs ald ag!:ressive behavior are observed in a
mi.lrority ofpatients. Molecular and cytogenedc studies h-sve
shown hererogeneous results Fobably because of dre lack of
stanalardiz-ed diaglostic criteria.
Burtilt Lymphoma

Discloscd hcreirl in ccrtaiE crubodincnls. is a method for
lrenti[8. a Burkitt l]'Ephotrra io ao iadividual in trred lhereol
comprisingi (a) admioi$lerilr8 to the iodividualaD amount of
an ireversible Btk inhibilor sulEcieDl to mobilize a plurality
of cells from the lulignarcyi atrd O) arMlyziDg tbe mobi-
lized plumlf_v ofcells. In some €mbodiments. the amoutrl of
the irreversible Btk iohibitor is sufficiefi to induce lympho-
c-itosis ofa Fluirlity of cells fmm ihe maligDsrcy. In somc
embodinlerls. analyzing lhe mobilized plurality of cells
comp;ses mcasurjng the peripheral blood concenlmlion oi'
the mobilizul plurality ol cells. In some embodilllents. lhe
l1ethod fluther comprises admidsterh8 a second cancer
trearme]1t regimen afler tbe peripheral blood concedtration
ofthe mobilized pluraliN ofcells ilcEases as co{rpafed to
the coDc€trtration before admidstratio[ ofthe Btk inhibitor,
In some embodiments. adniniste;ng the second cancer
tr$tmeDl reSimen occu6 after a subsequefi decrease ill
periphqll blood coace[tratiotr ofthe mohilized plumlitv of
cells- ln some embodimefts. aDalyzing the Drobilized plu-
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rality of cells conprises neasurir1g the dumtion ol an
increase in the peripheral blood concentmtion ofthe mobi-
liziJ plwality of cells as comparcd to tlle c(,nccDtration
befoE adrinistration ofthe Btt hhibitor- In some embodi-
menls. the method fu(}ler comprises administering a second
cancer reatment regimen after the peripheral blood concen-
tratjon of the mobilized plumlity of cells has i&reased lbr a
predelermined length of time. Ilr sonle embodiments, ana-
lyzing the mobilized pluralily of celts cooipises countjnB
the turmbcr of mobilized phrality ofcells in the pcIipheml
blood. ID some embodimerts, the melhod turther comprises
adnlinistering a second cancer treabreri regimeD after the
Dumber oI mubilized pltuality ol cells in tbe peripheral
blood ircreases as compaftxl 1(,) lhe cotrcenlralioo before
adoitistratioo oI the Btk inhibitor. ln some embodimmts.
adminiskrinp ttre se&'nd cancer Lrea(menl reSimen occu$
alier a subsaluelrt decrease in the Dumber of mobilized
plumlity of cells in the peripheml blood. In some embodi-
ments. analyzirS the mobili"€d plurality ofcells comprises
measud[g lhe dlualior of air incrcasc ir dle nulnber Lrf

mobilizcd plurality of celh t tlrc peripheral blood as

compared to the number beiore admioisuatioa of dre Btk
inlibitor 1r some ernbodiments, the rDethod further com-
prises administering a second saDccr trcalmerr regimen alter
the number of mobilized pluality of cells irr the peripheral
blood has incrcased for a predeErmined leDgth of time.

The rernr "Ru&itl l].rnphoma" re{€rs to a t}"e of Non-
HodSkin Lymphoma (NHL) that coDmonly afrects children.
I1 is a highly aggrcssjve type ofB-ccll lymphoma that oftcn
stans and involves body pans othcr than l.vmph nodcs. hr
spite ofits lhst-growing nalure. Burliitt's lymphoma is oflen
cwable \rjdr modem i{teosive therapies. There are two
brcad rypes ofBu aitr's lymphoma rhe sporadic and the
enderDic varieties:

End€rnic Burktu's lymphoma: The disease involves cbjl-
drcn much more than adults, and is related to F.lstein BrrI
Vins (tsBV) idectiotr itr 95olo cascs. h occu$ prirnarily is
cquatorial -{fiica, lrherc about halfolall childhood cancers
are Burkitl's lynrpliolrra. lt charactedsticaliy has a hi8h
ch3rce oI inlolving thejawbone. a mther distin€tive featue
lhal is rdre in sporadic Burkitt's. 11 also conntrody inwrves
lhe abdomeE.

Sporadic Burt(itt's lymFhoma: the 1-vpe olBu iiti's lym-
phoma rbat afects ihe resl of lhe world, including Eun pe
and re Americas is tbe sporadic tyFe. Here too, it's mafuly
a disease in chjldrcn. The link between EpsteiD Ban Virus
(F.B\:) is not as strory as witb lhe endemic vadeql rhough
dt€l cvidctrce of EBv infectjo[ h prcsent iD onc out offivc
parie s. Morc tha! thc fuvolvemcfi oflymph nodes. it ii the
abdomen that is lotably afibcted in more than g(ro/" oI the
childreD, BDr1e mafiuw iovolveEent is more oommon thaD

in thc Eporddic lrllicly.
waldeff trom Macroglobuiinenia

Disclosed herein in certain embodiments. is a method for
lrcaliry a Waldensrom maqoglobuliDemin in an iodividual
in nced rhixcof. cornprisingi (a) adruilisteriDg to lhe indi-
vidual ao aarorut ofao ineversible tstk inHbitor sufrcient to
mobili?E E pturaliry {)1 cells liom the malipancy: and (b)
aDalyzin8 lhe mobili2Pd plurality ol cells.In sorne embodi-
menls. rhe aDoutrI oI lhe ifieversible Btk iDhibitor is sufr-
cienr to induce lymphocytosis ofa plumlity ofcells from the
malignarcy. lo some embodimeflrs. aDal]"ing the mobilized
pluraliry of cells mmprises measuring the peripheral blood
concentration of the nobilized plurality ol cells. In sone
embodimeots. the melhod firrther compdses ad$ilrstering a

sccold csDcer tre€tm€nl rcgimen aftcr lhe periphelal blood
conceftation ofthe mobilized plurality ofcells iacreases as
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conpared to lhe concentration before admjnistratior oflhe
Btk inhibitor. ID some embodiments. adrninisterirU dre sec'
oDd canccr tr(jtnlctrt rcgirncn occurs sftcr a subscqucrr
decrease in peripheial blood coDcentratiofl olthe mobilized
plunlit_v of cells. Itr some edbodime[ts. ana]yzing the
mobilized pluraljly ol cells cooprises nreasuring fie dum-
tiol) of an ircrease i! lhe peripheral blood coDcenaation of
lhe mobiliz.ed pluralitv ofcells as compared to ihe corcen-
tration before adflinistmtion of the Btk in-hibitor. In some
cmbodimcnts, thc mcthod turthcr comprises admini slering s
secoDd carrcer treatrnenl lEgiEreD aner the pedpheEl blood
coDcetrI"lioo oI the mobilized pluHlity of cells has
increased lbr a predelermined len8th ol 1ime. In some
embodiDenls, amlyzitrg the Drobilized pluralily of cells
comprises countinS thc number of mobilized plulaiily of
cells io the peripberal blood. ln some embodimeffs. the
mcthod fi:rrher comprises adminislering a secotrd c.mcer
trealfient regimen afler the number of nobi liz.ed plurality of
cells in the peripheral blmd increases as compard 1o the
concentalion beforc administation of thc Btk ifibilor. In
sonlc cmbodimcds. administcring the sccond carccr treaF
me[t regimerr occrrs after a subsequenl decrease il1 th€
ollober of m,rbilizql plurality oi cells in tLe peripheral
blood. In soDe emtxrdimeDts. analyziog the Eobilized plu-
mlity of cells coDrpdses measuritrg the duration of an
increase in the ourElrer of mobilized phl?lity of cells in the
periphera) blood as comparql lo the number before adrnin-
islririoB of fte B t iohibiror lD some embodiments. the
mcthod furtlrc. compdscs adninislering a sccond cancer
trcstmctrl rcgirDen aftcr ihc number oI mobilized plura)ity oI
cells iD lhe pcripheml blood Las imreased lbr a prEdeler-
mirEd len8h of time.

The term "Waldenstrom macroglobulinemia", also knoxn
as ly$pboplasmac,,ric lyn]phoma. is ca[cer jlrvoh'j[g a

subr-vpe of whire btood cells called lymphocyes. It is
chamcterized hy an uncontrolled clonal proliferattuD of
tcrminally ditrcrediated B l,,rlrphocytes. lt is also clErac-
terized by the lymphoma ccld makiflg an antibody called
imrnuroSlobulin M (IBM). '1'he lgM artibodies cnct ate in
tlle blood in Iarge alrouotr. aod cause the liquid parl oflhe
blood lo thicken. like syrup. This ca! lead to decrcsssl
blood llow 1,) Eany orgaffi, which cau cause problems wilh
vision (because of poor cirEr. atioD in blood lessels in the
back ol $e eres) atrd neuiological pmblens (such as

headache. dizziness. aod confusion) caused by poor blood
flo1l \Iirhifl the brain. Other syn]ptoms can include feeling
tirBd ard weat. and a tendency to bleed easily. The under-
lyinp ctiolosy is not tully undcntood but a mrmbcr of risk
factors have bcen idcrrificd. including thc locus 6p21.3 on
cbromosome 6. There is a 2- to 3-Iold risk irqease ol
deveiopin8 WM in pmple uith a personal his1ory ofaulo-
irnnruDe dis€"ses,,!ilh auloanlibodies aod particularly
elevated risk associaled with hepatitis. huma! i]nmunode-
6ciency virus. and rickettsiosis.
Multiple Myeloma

Disclosed hcrciD. iri ccnain cmbodinrmts. is a mcthod for
trealinS a myeloms in an individual iD reed fiereol com-
pri$ing: (a) adlnillisteriEg to the individual ar1:unourl ol'aD
irreversible Btl ifibitor sullicictrt ro Eobilizc a pluialily ol'
cells from lhe nlaliSlaocyi aod O) analyzitrB the mobilized
plurality of cells. In some er$odi-oents. the amouDt of lhe
irevercible lhk inhibitor is sufrcient to induce lymphocy-
tosis of a pluIality of cells &onl the malig[aDry. In some
embodiments, anElyzing the mobjlized plurnlity of cells
comprises measurilg ihe peripheral blood corcentralion of
the mobilized pluBlity ofcells. lrr some emhodiments. lhe
merlod fultler comprises administering a second carcer
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treatrnenl rcgimen after the perinheml blood conce[tation
oIlhe mobilized plurality ofcells increases as compared k)
the mnccntaliorl beforE admidstratioi oI tLe Btk idribitor.
In some embodimenr. administering the secoDd caDcer
realmenl rc8ime[ occus after a subsequelt decre€se iIl
peripheml blood coDcentation ofthe mohilized plurality oI
cells. In some embodime s. analyziog ihe fiobilized plu-
rality of cells comDrises mersurinE the duration of an
incr€ase in the periphenl blood concenftEtion ofthe mobi-
Iized pluralit) uI cclls as comparcd lo thc coricenE_.rlion
befoE adririnistrariou ofihe Btli intribitor. lo soore efibodi"
oreals. ihe Erethod irther conrprises admjaisled[g a second
carcer rrEalmctrl regimetr alier the peripheral blood oonce,n-
tration ol the mobilizetl plurality oI celJs has increasul lbr a
predetermircd letrgth of dme. ln soEe eDlbodin1elrts. a!a'
lyzing the mobilized plurality of cells comprises courring
the nu!fter of mobilized plurality of cells h the peripheral
blood- L some embodinrents. the me6od tunher comlrises
adnrinislering a second crncer treatnrent regime[ alier the
Dufirber of mobilizL.d plurality of cells i the peripheral
blllod iDcreases as compared lo the oJtrcentrdtioo belorc
admidstration of the Btk ithibitor. ln some emb(dioEtrts.
adrDinislering lhe sccoDd cancer lreatn,e[l regimen occu$
aner a subscqucnr drrrcase in dre number ol rnobilized
pluroliq,/ of cells ir1 lhe peripheml blood. ln solle embodi-
menls. anallzing the mobilized pluraliry of cells comp;ses
measurinS the dumlion of an iDcrease in lhe number of
mobilized plurality of cells in lhe peripheral blood as
comparcd to lhc numbcr bcforc adminislration of thc Btk
illhibitor h some embodimcnts. tbc Dethod frrthcr co]I-
prises admidslgring a ser.oDd (utrcer lrEatmcfl rcgim€n aller
the rluurher oI lrobilized plurality of cells iD the peripheral
blood has increased for a predetermined lengtb of time.

Disclosed Lerein in cefiah en$odimmts. is a Nelhod for
teating a multiple trlyeloha iD arl idiijdual in fted thereof.
comprising: (a) ad inisterin8tothe individuel an anrount of
aD i eversible Btk io}libilor sufrcied Io mobilize a plumljty
of cclls ftom thc malignancy: and (b) analyzing thc mohi-
Iized pluralio ol cells. In so[re elrbodirneds. ttre amoint of
dre irreversible Btk iDhibitor is suficient to ioduce lympho-
c),losis of a plurality ofcells lrum the maljgnancy. lr somE
embodi&enls. aDalyzil1g the mobilized plurality oi cells
comprises measuring the peripheral blood concentntion of
the mobilized plulaliiy ofcells. lu so!]e embodimefis. the
method firrtler compdses admirlisteri[g a second caucer
treatment regimen afier rlrc peripheral bln)d concentralion
ofthe mobilircd l,lul.aliv ofcells increases as compared lo
the cooi)cotratioD bL.fore adErilristralioo of d]e Btk iDhibilor
ln somc cmbodimcns. administcring the sccond canccr
tlealment EgirneD occurs ater a s$bsequeDt decrease iD

Feripheral blood conceotralion of the mobilized plurality oI
cclls. I.L soD1e embodiments. analyzing the nobilized plu-
rality of cells comprises meastuing the duratior of aD

illcrease h the peripheral blood concentration of the mob;
lized plurality of cells as compared to lhe concentatioD
before adtnitristratioD ofthe Btk iriribitor In some embodi-
ments. the method ftnher compris€s :dniriBleriry a secord
canccr trealmcnt regimen aller the peripheriil blood concen-
trarioD of&c mohilizcd pturality ol ceJls has i.ncrcased for a

prederenDined letrgth oI lime. h some embodimeots. am-
Irring the mobilized plurality of cells comprises courriryl
the nuftber of tuobilized plurality of cells ir the peripheral
blood. In some embodiments. the method furtller comprises
adminisle;ng a second cancer keatmenl rcgimen after the
Irumber ol mobilized plurali0 of cells io the pedpheml
blood incrcases as compared lo the consrdrdliol bcforc
adoinist"tiotr of the Btk inhibilor. In solne embodioents.
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adninislering the second cancer lreat,nenl reSime[ occurs
after a subsequent decrease in lhe number of mobilized
pluralig of cells ir &e Fcripheral blood. lo mme enlbodi
ments, analyzing the mobiljzed plualify ofc€lls compises
measuring lhe dulatioll of an increare in lhe number ol
mobilized plur"lity of cells in the peripheBl blood as
compared to lbe Dusber belore adEinislratiotr of lhe Btk
inhihiror ln sone embodiments. the method firnher com-
prises adnlinisterinS a second cancer treatment regimen after
the Eutrtber of mabilized phualitv of cells in the periphcral
blood has iftrersed for a predetemrined len8lh of time.

Multiple myeloo]n, also krol,]l as MM. myeloma. plasma
cell myeloma. or as Kaller's diseasc (aRer Ol1o Kahler) is
a cd.occr oI thc whirc blood cclls kEown rs plasma cells. A
type ofB cell, plasma cells are a crucial part ofthe immune
system rcsponsible for the prDductiou of anaibodies in
hutra-os aad other vefiebEtes. They aie produced iD the bone
marro*- and are rmnsported through the l)nrphalic system.
I eukenr ia

Dscloscd hercitr h cc(ain embodimeds. is a nctlmd 1or
lreating a leukemia il1 an individual ilr Deed tlrcrcof. colr}-
prisiDg: (a) adminhterir8 to lhe iDdividual sn a-mount ofan
ifieversible Btk iDhibitff sufrcie[t lo mobilize a plurality of
cells fmm the maligaancyi rtrd (b) arulyzirg $c mobilizcd
plumlilv oi cells. In some embodi.DreDts. ihe amount ollhe
irreversible lltk inhibitor is su$cienl to induce lymphocy-
toris of a llulality of cells from the maliSnanc). In some
embodi$ents. alalyzitrg the Eobilized plumlity of cells
compriscs measurirg the p€ripheral blood .oncenration of
lhc ]llobilizcd pluralit) ofcclls. In some cmbodimcnls, lhc
rncfioil lurthcr compriscs admidsteri[g a scci]nd ca[cer
featoeDl reSimen after the perjpheml blood concenlratioll
ofthe mobilized pluraliry ofcells incrcases as compared 1o

the coDce[tration before administration ofthe Btk inhibilor.
ln solae embodiments. admidsteritrS the secoud cancer
treahnent rcgimm occun aft€r a subsequent decrease in
pcripheral blood i;onircoltatioo of rhc fiobiljzed plurality ot'
cells. In some embodimeDts. aDalyzing the mobilized plu-
rality of cells coopris4s measuring the duratioD of an
iocrease iD lhe pedpheEl blood cooceotratioD of the mobj-
lized pluality of cel1s ss crmparEd 1() the (x)rccDlralion
belore admidstratioD olihe B* iDhibilor In some embodi-
nre s. rhe Dethod fEther comprises adminisrering a second
catrcer treatmeot regfure[ after (he Feripheral b]ood concetr"
tratiotr of the mobilized plumlity of cells has inueased for a

predetermined lenFh of time. Io some embodiments. aru-
lyzing the mobilized pluralily of cetls comp;ses counting
thc oumber of oobiljzed pllraliry of cells il1 the perip]leral
blood. In somc embodimenE. the mcthod further coorpdses
admioiste.i[B a second caDce! teatmerr regimen alter lhe
number ol mobilized !,ura1ity of cells in rhe peripheml
blood increases as compsr€d lo &e concenlratio[ befgre
admiDislralio[ oI the Brk iDhibitor. In some embodimefis.
adminisering lle second cancer treatrnent regimen occurs
after a subsequenl decrEas€ in lhe number of mobilized
phralit, of cclls in lbe peiphcral blood. ln son)c cmbodi"
m€nts. aMlyzitrg lhe mobilizqi pluralily oI ceils coorpdses
measuring the duralio! ol aD ilcrcase i! lhe number ol'
Dobilizcd plurdlily oI cells in fte pcdphcral blood as

comparcd to t11e Dumber befoie adnrir stration of the Btk
iihibiror. I! some embodime s, the lnerhod further cor[-
prises admioislering a secood catrcer lreatmerlt regimen after
the number ofmohiljzed pluralitl ofcells in the peripheml
blfi)d has increased for a predetermined length oftime.

Leukeoria is a ca[cer of the blmd or bone mafir:rv
characlcrized br_ atr abtrormal iocrcase olblood cells. u sually
leul:ocyte (uhite blood cells). Ler*emia is a broad term
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covenrrB a speclflm of diseas€s. 'lhe first division is
between its acute and chronic fonns: (i) acute leukeoria is

cllafficlerizcd by the rapid iucreasc ot inI]rature blood cclls.
This crot dirg Dales the trcne nranow unable to prcduce
heafthy bkx)d cells. Immediate treatme is requir€d in acute
leutriemia due 1() the rapid prosressioD and accumulation oI
the nralignant cclls. ubich then spill over into tlle blood-
strearn and spread to other organs of the body. Acute forms
ol' leukeuria are the mosl common forms of leukemia in
children: (ij ) chrcnic leukcmia is distinguished by thc cxces-
sive build up of relatively arah]re, but stjll abmmal. \rhite
blood cells. 'Iypicall,'" takiDg months or yer$ 1(J progress, lle
cells are pNduced al a much higher rale thaD [ormal cells.
resulling ir ma[y ahronnal shile blood cel]s in the blood.
Chrotric leuliemia moslly occurs in older people, but can
theoretically crccur in any age group. Additionally. the
disenses are subdivided accorditrg Io which kiDd of btood
cell is afected. nris splil divides leuke ias hrto lylufho-
blas(ic or lymnhoc]'1ic leukemias and myeloid or m_"'elog-
cnous lcukcmias: (i) lymphoblastic or l).mp1Dc].tic lerke-
mias. lhe canceiDus cLange takes place io a Opc of maffow
cell thar normally goes on to lbrm lynrphocrles. ilhich arc
idection-figlxi[B imnlutre syslem ce]lsi (ii) D]eloid or
myelogenous leukemias, the cancr:rcus chargc takcs fllaoc
in a t"vpe of marrow cell thai llonuall.! Boes on to forn) red
blood cells. some otlrer l-rpes of whire cells. and plarelets.

WilhiD these main calegones. thcre arc scvcnl suhcal-
egories includi-ug. but Do1 limited to. -Acule l],rnphoblastic
lcukcnria (ALL). Acutc ml,cloScnous lcukernia (AML).
ClEoDic myclogelous lcukL'mia (CML), and Haia cell
IeukcD a (HCL).
Btk Inhibitors

Also prcsentcd hcrcin e methr)als for teating a callcer
such as b)/ way of example only. a BCLD, in a subject
$llerein the subject has been trealed wilh a dosbg regimen
ofa Btk inhihitor Inthe follo*'iru description ofineversible
IJlk Grmpounds suitablc for usc in thc mcthods dcscribcd
hcrciD. dcfinitions of rcfcrred-to sta[dard chemistry tcms
Elay be fouDd in relcrerce works (if rot other*ise detued
herein). i.ncluding C-arey and SuDdbers "Advarced orearic
Chemisrry 4rh Dd." !'ols. A (2000) ard B (2001). Pteu.u
Press. Ne\r York. UDless otlEnvise hdicaled. colvellioDitl
methods ofmass sprcuoscop,, NMR,IIPLC. prolein chem-
islry, biochemistry, recombinant DN,A. lechniques ard phar-
Eracolo8J. wilhin the ordioary skill of the an are employed.
ln addition. nucreic acid and amino acid s€querces for Btk
(e.9.. humad Btk) are known in the art as disclosed in. e.g..
U.S. Par. No. 6.326.469. tinlcss snecific definitions arc
pmvidcd. lhe oome[c]aturc enployed in cotuectior $ith.
aad the laboratory plrcedures ard lechniqu€s oL amlytical
chemistry. synthetic organic chemis!ry, and medicinal and
phaflnaceutjcal chemistry described hereh arc thos€ knewu
in rhe a(. SladdBrd techniques can be used for chemical
s)Ttbeses. chemical aDalvses, phamrceutical prepa&liorr.
formulalion. and delilery. and teatmenl oIpfltienls.

The Blk inhibitor compaunds described h$cin arc sclcc'
tive for Btlt aad kinases hrving a cysleine residue in an
amiDo acid scquence posilioD oI lhe tyrcsine Li&1se thal is
homologous to fic a.rrlino acid sequence posirion ol rysteine
4ltl iD Btk. Ge[erally. an irreversible inhibitor compoulrd of
Btk used in the methods described herein is idenlified or
characteriz.ed in an in vitrc assay, e-8.. aD acellular biochemi-
cal assay or a cellular fuuctioDal assay. Such assays are
usetul lo derermine an in vilm IC5o for an irreversible Btk
inhibitor comporllld.

l'or example. an acellular kimse assay caD bc nsed to
deiermirc Btk adivity afier incubation of the kir-cse in the
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abseice or preBence of a mnge of concenarations of a
cardidate ineversible Brk inlibilor compourd. lf rhe can-
didatc compound is in facl an irrevqsible tstk iDlibitor. Btk
kinase acti\.ity $ ill nol be recovered by repeat *ashing with
bhibitor-tee medium. See. e.g.. J. B. Smaill. et al. (1999).
J- Med Chen,42(10):1803-1815. Further. co\,ale cour'
plex fomatioo belween Btk and a caddidate irevemible Bd(
inhibitor is a usetul indic€tor of irreve,sible inhibition oiBtk
that can be readily determined by a number of nethods
linol)l.n in thc an {c.9.. nlass spectrometry). lor e)almple,
sol])e ineversible Btk-iDhibilor compourds catr lorm a cova-
leot bolrd with Cys 481 ol'Btk (e.8.. via a Michael rcaction).

Cellular lurclio[a] assays fl)I Bdi iDtribiliotr incllde mea-
suring onc or morE ccllular eDdpoids io response lo slimu-
lating a Btk-mediared path*ay in a cell line (e.9.. BCR
activat:o[ itr Ra$os cells) io the absence or presence of a
range of concmEations ol a caDdidste irreversible B*
inhibitor comfDurd. Useful endpoints for determining a

reslnnse ro BCR activation include. e.9.. antophosphory-
lation oI Btk. phospborylatioD of a Btli targer prorein (e.g..
PLC-Y). ard c)4oplasmic calcium llux-

HiSh througlpul assays lbr D]any acell lar biochemical
assr,v_s (e.g.. kiuase assays) and cellular lutrcliorlal assays
(c.8-. calcium llux) are \rell tnowD 1() Ihose of odinary shill
in the an. Itr additioo. hilih througlgul screeDitrg systems are
conurcrcially available (sec. e.g.- Zymark Corp.. Ilopkin-
tor. Mass-i Air Techoical Industries. Mentor. Ohio; Beck-
man Instnrments. Inc. FullenoD, Calif.: Precisio! Systells.
ftIc.. Nalick. Mass.. clc.). Thcsc syslcms typically auromarc
cntirc proccdurcs includjDg all sanplc and reagcnt pipctting,
liquid dispcnsing. timed incuhations. and final readings ol'
the Dricmplate io detector{s) appDpiate for the assay.
Automaled systeo$ thereby allo$ the idenrificadofl ard
chalacledzatioo of a larEe number of ireversible Bdi com-
pouflds withoul uDdue efforl-

In sonle eorbodinlents. tbe Bft inhibitor is selected Imm
thc grouF consistitrg of a small oigaric Dolecule. a macm-
molecule. a peptide or a DoD-pepliale.

ln some embodiments, the tstk inhibitor provided llerein
is a .eversible or irreversible inhibitor. In certair embodi.
mellls. the Btk iEhibilor is dn irrcvcrsible iDhibilor.

In some embodimflrs. lhe inevenible B& inhibitor forms
a covalelt borrd wift a cysteiDe sidecbrilr of a Bruro['s
lyrosine kirase. a Brulotr's tyrosine kinase homolog, or a
Bth tyrosine kinase cyneine homolo8.

Irreve6ible Btk inhibitor compounds can use for the
manufacNrc ol a medicamenl for treatinS any of the for€-
goin8 conditioDs (e.9., autoirxnure diseascs. inflamrlatory
diseases. allerEJ, disorders. ts-cell prolilerdtivc disorders, or
thromboembolic disorde'!).

ln some e&bodiiletrts. the irreveNible B& iDhibilor com-
pourd used lbr the mclhods descnbql herein inhibits Btk or
a Btk hoDroloS ki@se acrivity witl atr i! vitro ICso ofless
tha! l0 ttM. (e.9.,Iessihan I uM. lesstban0.5 !rM.lessthan
0.4 pM. less thaD 0.3 pM. less tlMn 0.1. less tlan 0.08 !M.
lcss lhar 0.06 pM, less th-an 0.05 FM. lcss thED 0.04 FM. lcss
than 0.03 pM. less rhan less thafl 0.02 pM. less tha! 0,01.
less than 0.008 pll{- less $an 0.006 pM,less &an0.005 pM,
lcss thsr 0.004 FM, less than 0.003 pM. less lLatr less lha[
0.002 pM. less fian 0.001. Iess lban 0.00099 [M, less lhan
0.00098 pM. less $.an 0.00097 pM. less tnan 0.00096 pM.
less lhall 0.00095 pM. Iess tha-o 0.00094 pM, less &aD
0,00093 pM. less tban 0.00092. or less than 0.00090 FM).

ln one enrbodiment the irreversible Btk inhibitor com-
pouod selectively and ireveEibly inhibils an activated lbrm
of ils taiBet tymsine kinasiJ (e.g.. a phos?horylated form of
the tyrosine kjnase). For example. activated Btk is tram-
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phosphorylated at rymsine 551. Thus. in these embodimerns cycloalkyl. subsdtured or unsubslituled alkenyl. sub-
the irrever$ible Blk iDhibilor inhibils the larsel kitras€ in slituted or unsubslihrt€d sllToyl. subslituted or
cells oDly ooce lhe tarBct kinase is activatcd by Lhc siEnaling tlnsubslituted aryl. subEtituted or uDsubstituted llet-
evenls. 

_ 
croaryl, subsdnlted or utrsubstitutcd hctcocyclei

I]1 otier embodiments. the B0i iohibilor used irr the I or Lr..X aDd Lo Eken log€ther foml a aitloge0 con-

methods des.ribe herein t ., tt 
" 

.rru"rrr" ot *u ui:r.noJo ,- Laining heterucyclic ringl

(At. Formula fB). Fomula (C). ForrDula (D). iorlrtula (l-r. (J Is

or Fomula (F). -,tlso described berein are phamaceutically
acceptable sahs. Iharmaceulical ly acceptable solvates. phar-
macenricallv active metaboliles. and pharmaceurically ll)

acceplable prodnrgs of such @mpourds. Pharmac.'urical
cofiposjtions that inclLldc at lcast onc such compound or a
pharmaccutically acccptable s3lr, pharmaceutically acc.'pt
able solvate. pharmaceulicall) aclivc mclabolile or pharma-
ceulically acceplable prodnrg r..rf such compound. aIe prc- t:
vided. In some embodiments. $llen compounak disclosed
herein contain an oxidizable nitroge[ alom. the nilrogcn
alon) car be coDve ed to an N-oxide by ncthods r*ell
knowD itr $e an. In cenain embodinents. isomers al1d
chemically pmtected fornrs ofcolnpounds havin8 a struclure ?!
rcprcscntcd by ary of lomrula (-A). foflnnla (ts). IJororuta
(C). Foffrula (D). FoflDula (E). or Formria (F). arc also
provided,

Ibmrula (A) is as fbllows:

o.oI
\){'-),1t

RS

*'-l-*' 
,'

A+r
r4.

o
tl

R.,

N

R

\ N

Tq

A is i[deFcndently selected fiom N or CR,:
Rr is H. L"-(substituied or unsubstituled allTl). L:-(srb-

stituled or unslrbstjtuted cycloalkyl). L,-(suhstituted or
tDsubslituled alketryl). L,-(substilutcd or uDsubl'tituted
cycloalketryl). L?{subslitutsl or unsubsliruted helero-
cycle), Lr-(substituted or unsubsrituled hete$aryl). or
L2-(substiruled or msubstituted aryl). where L: is a

bond. o- S. -S(-.{)), -S(:O),, C(-o). -(sub$li-
tuled or unsubsdruted C,-C6 allTl). or -(substitured or
ullsubstjtuted C,-C6 alkenyl):

R: and R. are independenlly selecred li'oru H. lower alliyl
and substitrled lol,"cl alLfll

R" is L.-X-L.{. wherein.

L is oplional, and wheu preseDl is a bord. oprioDally
substjtutcd or unsubstillrted dkyl. optioDally substi-
nned or umubstituted cycloallfl. optionall-! substi-
tuteil or utrsubstihrted alkenyl. optionally subslituled
or uNubstituled alk:)ryll

X is optiorral. alld when prcscnt is a boDd. O.
{r(:o). s. 

-s(.--()). -s(:o)r. NH. NRe.
NHC(O). {(O)Nrr, NR"C(O}, {(O)NR",
s(:o)rNH. -NHS(:o):. -S(:O),NReNR,S( O),, OC(O)NI] NIIC(O)I)oc(o)Mi, N&c(o)o crr No
ON:CH , NRroC(O)NRro heteroaryl.

aryl. NR joC(-NR,r)NRro M,oC
(:N'R,,) -{(_NRrr)NRro-. {)c
(:NR,iI . or {(-NR j r )rf i

Lr is opliollat. and when prcse is a bond. subsdrutcd
or uDsubstituted allfl. substituted or umubstitlled

l5
whseiD"

Fonu,, rA j R6. R7 and Rs are ind€pendently selected fmm among H,
lo{er alkyl or substituted lower aulrLl. lowcr hctcrcal-
Lfl or sublrituted low€r heteroalLvl. substitured or

r unsubslituted lo,,ver cycloalk:i. atrd sub ituted or
unsubstihrted lower heterccycloalkyl:

Rs is I1. halogeD. -L6-(substituted or uasubstituted Cr'Cl
6llgl). -L6-(substituted or unsubsliluled C2-Co Elk-
e[yl). -L6-(substituted or unsubstituted helemaryl). or

15 -l,6-(substiruted or unsubstituted aryl). wherein L6 is a
boad. O, S, -S(:o). S(J),. NH. C(o), 

-NHC(O)o. {X](O)NH. NHC(0). or {r(o)NHr
each R* js indepcndcDlly sclccl€d from uunong H. substi-

tuted or usubstituted low€I alkyl, and substituted or
unsubstituted lower cycloaltf l:

each R,o is ind+eDdently II. subslimled or uNubslitute{.I
lower alLfl, or substituted or unsubstituted lower
cycloallal; or

two Rro groups can logelher fofm a 5-. 6-. ?-. or 8-mem-
hercd heterocyclic ring: or

Rs and Rr(, can togcther form a 5-. 6-. 7-. or 8-membered
hclcrocyctic ring: or

each Rrr is iadependently selecleJ Irum H, -S(i)rRi-S(:ObNH?. -{(O)Rs. ---CN. -NO,, hclcroar}1.
or heteroall-r'l: and

pharmaceurically acdve rBetaboltes. phaflnaceuricrlly
acceprable solvsles. pharmaceutically acceptable salts.
o. pharmaceuljcally acceptable prcdrugs thereot:

In one aspecl are cornpounds havinS the stmcturc of
lormula (Al)

L

50

55
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65
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A is indepeadendy selecled liom N ot CR.:
Rr is H. Lr-(substituted or uoslbstituted alkyl). L2-(sub-

stitured or unsubstituted cyclorlkyl.). Lr-(substituted or
unsubstitur€d alketryl). Lr-(substituted or unsubsritured 5

cycloalkenyl). Lr-(suhstitut€d or unsubstituled hetem-
cycle). Lr-(subslituied or unsuhstituted heleIoaryl). or
Lr-(subslituled or u subsrituted aryl). where L, is a
bond. O. S. S( O), S( O)r. C( O). -(substi- ..
tuted or unsrbstituted C,-Cn allal). or -(substiued or r0

un$bstituted Cr-C6 altrie yl);
R, and R. are independeolly selected from H. Iol,er alkyl

and substituted lo*e. aikyl:
& is L3-X-L.-G. whereiD. 

15
Lr is optionsl. and l,hen present is a bond. or an

option lly substitured gmup selccled Irom alkyl,
heteroalkyl. ary1. beteroaryl. all'flaryl, alrylhct-
eroary'!. or alkylheterocycJoalkyl:

X is optional, and when prEsert is a bond O. ,,,{( o). s. s( o), s( o),, NII. NIre.

-Nrrc(o). {(o)Nrr. N&c(o). c(o)N&.
s( o),NII. NHS( O):. S( OLNRe
NR,S(<)),. OC(O)NH NHC(O)O

--(r(o)NR"-. -NReC(o)l-. {IJ-NO . ,.
--ON:CH, NRruC(O)NRrc hctcroaryl.
aryl. NR,.('(:NR,,)NR,o-. 

-NR,,,C(:NR, r)-. -(-(:NR,,)NR,,) {X'
(:NR,tF, or {'(-NR,,)O I

L. is optional. ard *hen prcs€Dt is a bond. substiluled 1u
or unsubstituled alllyl. substituted or usubstituted
cycloall:y], substituted or unsuhstituted alkenyl. sub-
slituted or unsubstituted alkytryl. substituted or
urrsubstituted arll. sub$itured or unsubslituted het-
emaryl. substitDrcd or uNubsritutcd hctcroryclei j.

or Li, X ard La tsken toSethcr fonn a nitroger cotr-
taiDing hererccyclic rinB. or an optioflally substituted
grl)up selecled fmm alkyl, helercalkyl. aryl. heG
cRtaryl, a[ryla$,I. alLTlhelemaryl. or alkylhetcrccy-
cloalkyl: {l
cis

50
ruted Cr-Cs alL?l CJ-C6 cychalkyl. subslitued or
unsubsrituted aryl. substi$ted or urrsubstituted
('r-('" hctcmcycloallll. substitutcd or unsubstitutcd
heremaql. C,-Ca alkyl(Eryl). C,-Ca alrylftet-
eloaryl). Cr-(s alk)'lethers. Cr{s alk}larddes. or
C 

| 
-C. allal(Cr-C,, heler$yclMlkyl);

R6 and Rs are H;
R7 i! H. substituled or unsubstituted Cr-(la altyl.

slbstituted or unsnbstituted C,-C" heteroall',1.
Cr-Cs alkylamirroalk],t. ( r-Cs hydroxyall?lsnli-
rcalf,fl. Cr-Cs alkox)allq'laminoatkyl. substi
tuled or unsubstituted Cr{6 cycloallfl, substi-
tuted or uDsubstituled Cr{s slkylcr-Cd
cycloalkyl. subsljtuled or unsubslituted sr)'l- sub-
stiiuted or uEsubstiiuled C:-Cs heterocycloallll.
subsdtuIed or unsubslituled heteroa.rrl. Cr-C.
alryl(arrr). Cl{a aflq l(letemaryl). Cr-Cs alliyle-
theB. Cr-C8 allllanides. or Cr-C. alkyl(Crcs
hetemrycloalkyl)i or

It6 and R* Iake[ toget]rer fonn a bord:
R, is H. subslituled or ursubstituted Cr-Ca alkyl.

substitut€d or msubstituted Cr{a helemall),I,
C,-Cs alkylaminoall1l. Cr'Cs hydmxysu.]lami-
noalky]. C,{* dLoxyalkylaoim.rlkyl, subsli-
tuted or unsubsrituted C3{6 cycloalk"rl. substi-
tuted or uDsubstiluted Cr{s alt},lcr-C6
cycloalkyl. subsrituted or unsubsliNted aryl. sub-
srituled or ursubstituted C,-Ci helenxycloalkyl.
substitutcd or unsubstjrutcd hcisroaryl. C,-C"
allryl(aryl), Cr{ a alkyl(hetcroaryl), (',{'s alkylc-
lh€rs. Cr{s alkylamides. or C,-Cr alkyl(Cr-Cs
heterocycloallll)i or

R5 is Il. halogen. -L6-(subsrituEd or unsubslituted Cr-C3
alkvl). -L,i-(subsdruled or unsubstituted C!-Ca alk-
enyl). -L6-(substituted or unsubslituted heteroaryl). or
J.6-(substilured or unsubslituted aryl), r,,'herein L6 is a
bond. o. S. S(:o). S(=4):. NH. C(()). NHC(o)
O. OC(o)NH. NHC(o). or {'(O)NHi

each & is indep€detrtly select€d ftonr amotrg H. subsli-
tuted or unsubstioled lol}-er alk-!l. arld substituted or
unsubstiluted iower cycloallll:

each Rro is iDdependenlly H, subslituled or unsubsLilulcd
lower alliyl, or substit$ted or ursubstituted lower
cycloallflt or

t*o Rro gmups caD logedEr lolm a 5-. 6-. 7-. or 8-nrm'r-
bered hetemcfclic ring; or

Re and Rro can logelher form a 5-. 6-. 7-. or 8-menbered
hcterccyclic rilrgi or

each Rr is iadepende ly seJerled froln H. S(:O)2Rs.
S(:O)?NH,. {'(O)R!, {N. NOr. hetcroaryl,

or hetercaltyl: drd phaErac€ulically aclivc melabo-
ljts. pharrnsceutically acceplable solvates. pharma-
ceutically acceptable salts. or Fhamraceulically accept-
able prod$gs thereol

IrI amther embodimenl arc provided pharmaceudcally
acceplable salts ofcompoulds ofFonnrla (Al). By way of
exaDrple ody. are salts of an amino liroup formed with
inor8Fnicacids suchss hydruchlonc acid, hydrcbrcmic acid,
phosplloric acid. sultidc acid and pcrchlodc acid or wiih
orgaDic acids such as acetic acid. oxalic acid maieic acid.
knaric acid- cilric acid. succinic acid or malodc acid.
Fwther salts iDclude those iD *hich the counterion is aD

anion. such as adipate. alginate. ascorbate. aspartate. ben-
Tenesulfonate. benzoate, bisulfat€. borate. huty.ate, cam-
phorale. campho$nllbDate. citate. cyclope[ta[epNpjonate.
diglucorlalc. dodecylsulfate. ethaoesullotrale. IorEate.
hrmarare. glucoheptonate, glycerophosphate. Bluconate,

""{_AARs

R,d\"-;' ,-{.->''ix
il
S r1

RI

*.here R' is I l. substituted or unsubstituted alkvl. substiluled 6rr

oa utrsubstiruted c].cloalk_vl: and eilher
R7 and R8 are [I:

R6 is H. substiti-rted or unsubslituled Cr-C{ alliyl, sub-
stituted or unsubsritded Cr-Cj heteroallryl. Cr-Cs
alkylaminoallTl, C,-C" hydroxyallalarniDoalkyl. 65

Cr{. alkoxyalk}laminoalkyl. substitutcd or utrsub-
stituted C.-C" cycloalkyl. substituled or unsubsti"
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hemisulfate. heFtanoale. hexanoale. hydmiodide. 2-hy-
droxy-ethrnesulfonate. lactobionate, lactale. laur.lte. lauryl
sulfatc. malate, malcate. rnalorate. n$thaDesulfon te.
2-naphthalenesulfbnate. nicotirute. oitrate. oleate. oxalate.
palmilale. pamoate. pectinare. perzulfate. 3-pheflylpropi- t
onale, phosphate. piclate. pivalate. propionate, steamte. src-
cilate. sulfate. taflmle. thiocy:urate. p+oluenesulfonate.
LrndecaD(xte. and valerdle. Further salts include those irl
*'hich the couDlerion is an catio[ such as sodium. lithiunr.
polassirnn- calcilur, magncsium. ammoduD. and quatcr- r0

nary ammodum (substituled wjrh al l€:l uue oryanic moi-
eq) cations.

h anothc. cmbodimeN arc phnmraccurically acceptable
esters of compolurds oI lormula (.{1). iuchrdiug those in
ubjch the ester Sroup is selected liom a foflnate scelBre. l!
prupionslc. butlrale. acrylate and elhyls[.ainale.

lD anod)er embodimert are phanDaceuticallv acceplablc
carbaroales o-t compounds ol fomlula (Al). In anolher
embr-rdiment arepharmacculicclly accentableN-acll deri!a-,,
dves of cornpouds of Formula rAl ). Erumples of N-dcyl 

_

gr$ups in lude N-acety and N'ethoxycarbooyl g:roups.

In a lunher erDkrdimenl, the coEpound oI Furmula (A)
has the lollowirg structure of Fomrula (B):

25

R6. R? and R8 are independently selected irom alnong H,
loli,er allfl or subrtituled Jo*er alkyl. lor*cr hcteroal-
LJI or *rbsdtuted lower heteroallql. substitured or
Dnsubslituled lower cl.cloalkJ"1, aDd substiluled or
unsubsdtuIed lower h€temclclosllif l l

R,, is H or lower alLal;or

Y ard R12 Bke, tog€lhcr lbrm a 4-. 5-. or 6-membered
beterrEyclic rilrg: and phannaceutically acceplable
active metabolites. pharmaceulically acceptable sol-
vales. pLarmaceutically acccplablc sslts. or ptErmaccu-
tically acceptable prodrogs thereoi

In further embodimenls. G is lele'cted fmm among

52
-conlirlued

.OR^{ll rfz'-4^.

RI

\
I

\!

Ru*J
c

Y is ally or subslitutcd alkyl. or a 4-. 5-, or 6-membercd _ -
cycloalkyl ring; 45

each R, is indeperdently H, haloge& {I... {'N.
NO?. OH, NHr. -L"-(subsrilured or unsubstituted

alkyl), -L"-(substiured oI unsulstiluted alkenyl), -L"-
(subetituted or uNubstitured heteroaryl). or -L"-(sub- {0
slftuted or unsubrlftuled aryl), wherein L" is a bond. O,s, s({), s(:o),, NH, c(o), cH]. NHC(o)
o. NHC(O). or {(O)NH:

Gis

-*r-
Y:*-tt"

d?

In furtlcr crnbodimcuts.

is selccl€d fmnr among

.""1*
:l

--\ -,,"\
1..--l+ (-lku+-,..

\AA1l
&

R,.

+'''dA
at

RS

Rr
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-continusl -coltinL]ed
.olrRi

$.-"tt"tA\ru,*r
(")

R.

7R.
\_
I

R

t{-

*t*

J-,

where R" is H. substituled or msubstituted alkyl. substituted

ri or un$ubstih ed cycloalrytl: and eilber
R, and R" are H:

R6 is Il. subsdtuted or unsubstitr.rkd Cr-C. alkyl. sub-
sriruled or unsubstituted Cr-Ca hctcroallTl. Cr-C.
alkylamitroallf l, Cr.(],t hydroxyallflamircal+'1.

1s Cr-C* dkoxyalK)-lominoa[f l. substituted or unsub-
stitutsd C3-C6 cycloalkyl. substituted or unsubsti-
lutcd CL-Cs s[rylcr-C6 cyc]oalkyl- substitrr(xl or
unsuhstituted aryl, suhstiluted or unsubstitured
Cr-C" heterccycloalhyl. subsrilur€d ur u$ubslitulsl

N

In a ft(her embodimenr. the armpound of Formula (Al) li hetcrraryl, Cr-Ca allal(arvl), Cr-Ca alkyl(ltel-
has the lollowiDg stucture oI ForDlula (Bl )i ercaryl). C r -Cs al-Slelhers. Ct {s alrylamides. or

C j -C" alkyl(C!'Cs hetcll]cyclo3ll?l) i

R6 atrd Rs are H:
R, is H. subsdruEd or uDsubslitulcd Cr-Ca alkyl, sub-

slituted or u$ubslitued C,-C. heteroallryl. C,-Ct
alkylaminoalkyl. C,-Cs hydrcxyalkflamircalkyl.
C,-Cs alkoxyallf laminoalk1l, substituted or unsuh-
sliluted (lr{16 cycloalkyl. subsliluted or unsubsli-
tuted Cr"Cr alkylCr{n cycloallll. subrlitulsl or
ursubstituted aryl. substituted or r.Bsub$ituted
Cr-C* heterocycloalliyl. subslituled or u substituled
heteroary). C,-C. alkyl(alvl). C,-Ca alryl(he1-
emaryl). C,{s alkylelherc. C,-C! alryl:}mides. or
ar{a alkyl(C?-Cs hetemc-vcloalk-vl ): or

R6 and Rs taken together fonn a bond:
R, is H. substiiutcd or unsubsdtulcd Cr-{--a alk-vl. sub-

stituted or unsubstituled Cr-Ca heteroallll, Cj-Cs
allalaoinoalkvl. Cr{s hydmxyalLalaminoall)1,
Cr-Cs alkoxyallylaminoall!, suhstituted or unsub-
stituled Clr-C6 cycloalkyl, substiluled or unsubsli'
tuted Cr-Cs alkflc.-C6 cycloalryl. substiNted or
u$ub*ilurcd aryl. subslituted or unsubsiituled
Cr-Cs hetemcycloallryl. substituted or unsubstituted
hereroaryl, C,-C. a['fl(ary']). Cr-C4 alL"vl(het-
emaryl). C,{" alrylelhels. CrCs alltlamides. or
Ci-Ca alk-vl(Cr-Cs heterocycl.,alkyl )l

Rr? is II or lower all],ll or
Y and RL, t kcn togcrhcr lorm a 4-, 5-. or 6-mcmbered

hctcrocyclic nng: and
pharmaceutically acceptable active metabolites. pllamra-

ceulically acceplablE so1rale6. phannac-eutically
acceptable sdlls. or pharmaceulically accep(able prod-
rugs thereof.

In fufthe! eolbodiments. G is selected fiom among

Ra

\
nr-r/

c

wherein:

Y is an optionally substituted Sroup selected fronr among
alkylane. hereroalkylene, arylene. heteroaIJ'lere.
atlTleneBrylerc- aLflercheteroaryletre. and alkylene-
heterocycioallyleDei

each R, is independently H. haloSen. -{Fi. -{]N.NO:. OII, MIr. -L"-(suhstituted or msubslituled
alkyl). -L"-(s bstitutcd or unsrbstrtuted alkenyl). -L"-
(substituted or unsubstituted heleroaryl). or -L"-(sub-
stitnted or unsubslituted aryl). wherein L" is s botr4 O,
s. . s(:o). s(:o)2, NH. c(o). cH'. 

-NHC(o)q NHC(o). or {r(o)NH:
Gis

N

R.

FomuL (Bl )
25

l0

35

45

JO

55

(t

A--.,s- F--.<-rll i] -
oo

R,
R6.

N
II

QR.

R R-.
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In a iirther embodiment. lhe compound of Formula (B)

hss thc follo*in8 sEuctuIe of Formula (C)i
-co[drued

*llere R is H. aliyl. alBlhydroxy. Iletemclcloallfl. her-
eroar],l. alL,lalkoxy. alLTlalkoxyalLTl.

Ilr lirnher embodimeEts.

-*r-

l!

\
,\

N

G

l,:

tl

ill
I

\-tY./
1t

&

J*
l1

is sclccte.d fnrm aDrolU

5 rl
LN

Y is allTl or suhstituted alhvl. or a 4-. 5-. or 6-membered

rycloaltyl ring;

R,, is H or lower alLal or

Y and R,. taken togedrer lbrm a 4-, 5-. or 6-merabered
heteroclclic rinEi

cis

R.
R.,*T*

\/LN

;[
(J
-*L

*T*

\
Eli

$
)'

-r
r)

]t-. Y\H

roR"lll r

fit-/'".)R?o 
I

t
whereiD"

R6. R7 and Rs are i[depirndeot]y sclccled from amoog H.
lower alkyl or substimted lower alkyl. lower heleroal-
L7l or $bsritured lollrr heren]all-.vl. substitutcd or
uslbsrituled lower cfloalkyl. a]ld sub$ituted or
uNubsrituled lower hElerocycloalk),l: aDd

phamaceuticaliy acceptable active melaboljtes. pbanua-
cculically acccprablc solvatca. pbarmaceuljcally
acceplAble salts. or phannaceulically acceptable prod-
nrSs lhereof.

J\i
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In tu(her enrbodinenr. the compound of Fonnula (Bl)
has thc lollouing structure ol Furmula (Ct):

58
sdrurcd C3-C6 cycloalkyl. substiNred or unsubsli-
lult.(l C,"CR alkylc.{n cycloalry-]. subslilulqi or
rmsubstituted aryl, subslitut€d or rEsubstiNled
C:-Cs helerccycloalx,-I. substhuted or unsubstituted
heteroarli. Cr-Ca altyl(aryl). Cr-Ca alkfl(het
ercaryl). CL-Cs alrylethers, (--,-Cs al(vlamides. or
CL-C. alkyl(Cz-Cs heterccycloalkyl): or

R6 and R,r taken Iogether lbrm a bond;

R7 is H. substjtried or u{srbstitdted C|-C4 alkvl. sub-
stituts, or un$rbslituled C,-Ca heteroalhfl. CL-C!
alBlaDinoallal. Cr{,r Lydmxyat4laminoallal.
C , {s alkoxyall} laminoall}l. substjtuled or uDsub-
sliluled C,{" cycloalkyl. substilutcd or unsubsli-
tuted Cr-Cr alkylc.-C6 cfloalk"vl. substiruted or
nEsubstinrted ar)_1. subslitrted or unsubstituld
Cr-C* helemcycloalkyl. subslituled or unsubstitutcd
hclcruarr. CL-Ca alkyl(.r/). C,-Ca allll(ltel-
crcarll)- Cr{s alkylelhss. C,{s alkvlamidcs. or
Cr{a a[tyl(C,-Cs heterocycloaltrl): and

pharmaceurically acceptrble active m€tabolites. Iharma-
ceulically acceplablc solvates. pharmaceurically
acccpiablc sahs. or lhErmaccutically acccptablc prod-
rugs thereof.:l)

R'.

R-

\ N

R,,..-r,t/

G
lrl

Y is aD oprionally subsljtuled Sroup selectcd from amonS
alLTI. heremalk-vl. aryl. beleroaryl, alkylaryl, alkylhet-
croaryl. and alkylheterocycloallf lr

l{r, is H or lower allflt or
Y and RL? lalcn logethcl form a 4-. 5-. or 6-membered

heterocycl ic ringt
Gis

In a funher or altfirative enlbodiment, 1he "(i" group of
any oI FonDula (-A.1). Formula (81). or lomluia (al ) 

js arry

SmurJ that is used ro tailor th€ physical and biological

,. prDpenies nt $e molecule. Such l.riloringlmodificrtions are
'' achiev<d uliog pjuuFs rhich m(d0lare Micbael accefror

chemical rcacriviq,. acidity, basiciry, lipophilicit),. solubility
ard o&er ph)sical propenies ol the molecule. Thc physical
and biological properlies modulated by such modilications

js to c iDcludc. by \r'sy ofcxamplc oDly. cnhancing chemical
rcactivily ol' Michacl acccptor groufJ. solubilit-v- in vivo
absorptioD, dnd in vivo metabolisEr. la addilion, ill vjvo
nelabolism includes. by way ol cxamplc only. c.ontrolling in
vivo l)K pruperties. oli-largel aclivities. polentisl loxicities

4,r associalei, wirh clpP450 inremctions. drug-drug hlerac-
tioN. and the 1ike. [ulthe( modificalions 1(} G a]lor.! ior the
taiioring ofthein vivo efrcacy ofthe conpound thmugh the
lrodulatioD of. by uay ofexample. speeific aDd non-s?e.jfc
protein binding to plasma prcleins and lipids and tjssle

ar distribulion in vjvo.

In another embodiment. Irovided herein isa compound of
Formula (D). Formula (D) is as lbllowsi

oR.

,A/_Hl
&

olt
lll

T
I

R.,

&.

\\// |

I

\R

$'here R" is H. substituted or unsubstituted 3ll'fl, substiluled
or u[substituted c]..cloall']l: and either 5(,

R, and R" are II:
R6 is H. subsrituted or uDsubstitured C,-Cr alkyl, sub-

slituted or unsubstituted Cr-Ca heteroallryl, Cr-Cs
a[qla&i!oalk]1, Cr-Cs hydroxyallrylamiDoal.yl.
C, {" allioxyalkylaminoalkyl. substituted or unsub- s5

slituled C1-C6 cycloalkyl. substi$ted or unsubsri-
tuled Cr.Cs alrylc.-C6 cyc]oalkyl. substituted or
uDsuhstilutsl aryl. substituted or uNubstiluted
C1{s hctsocycloalkyl. subslilule{.I or umubsliluled
hetemaryl. C,-C. all1l(aryl), C,-C. alkyl(hel- 6n

erDaryl), Cr-Cs allrrlethen. Cr{s alLflamides. or
C , -C" alk) I(C:-C8 heterocycloallfl):

R6 and Rs are H:
R? is H. subsdtuted or unsubstituted Cr-Cr alLTl. sub-

stituled or uDsubstil ed C,-C. heleroalryl. Cr-Cs 65

alkylamim€lkf l, C | -Cs hydroxyalkylamimalkyl.
C j {s alkoxyall1lamiroallal. subslituted or unsuh-

\

I
*-, 

R

R; R.
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L" is CH1. O. NH or Sr

Ar is a substitutcd or ursubstitrted aryl. or a substinrled
or msub$ihned heremaryl;

Y is an optionally substituted group selected liom amoug 5

alLTl. hereroalLTl. cycloalkyl. helemcycloalirLl, aryl.
atrd helemar/:

Z is C(..{}), oC({). NHC(:o). C(:s). S(..O),.
OS( O).. MIS( O).. where x is I or 2r

R". Rr. and Rs are each independently selected finm 1rl

among [I, subslilured or unsubstituted Cr-Ca a[r:yl.
subsdrued or unsubstituled C,-Ca hetemall!, substi-
tuted or unsubstituted C,-C6 cycloalkyl. substituted or
uDrubstiluted Cr-C6 helerccycloalkyl. C,-Co alkoxyal-,,
kfl. Cr-Cs alkylaminoalryl. subslituled or umuhsti-
tutql Cr-C6 cycloalkyl. substituted or usubstitured
arr_]. substituted orunsubstitutcd hetenraryl. subslitured
or u$ubstituted Cr-C4 allyl(aryl), substiturexl or
uNnbstituled Clr-q allql(heleroaryl), subsdtuted or 20
uDsubsrit ed ( j{; alkyl((..-Cs c}cloalkyl), or subsri-
tulqi or unsubstiltllcd Cr-C. alkyl(C!{,t he{emct-
cloalkyl)r or

R7 ald Rs rakeo together forn a bood: and pbarmaceud-
cally active melabolites. or pharmaceutically accepF l\
able solvates. pharDtaceutically acceptable salts. or
pharmaceutically acceplable prodrugs thereof.

In oneemhodimenl are conrpounds having the structure of
Forurula fDl l:

60
uDsubstituted aryl. substituted or usubsrituted
a :-(-s hetemcXclo"lkyl, substituted or unsubstituted
helercaJyl. C,4'" alkyl(ar_vl). C,-C. alkyl(het-
ercar)l). Cr-Cs alryletbels. Cr{B alk}'lamides. or
CL-Ca alkyl(Cr-Cs hererocyclo3lryl):

R6 and Rs are Ilr
Rr is H. substitured or unsubslituled Cr-C" alli! 1. sub-

slituted or un$ubslituled C,-CJ helercalNr_1, Cr-Cs
atkylaminoalLll. C,{* hydmxyalk1laminoalkyl.
C, -Ci alkoxyalrybmiooallyl. substiNted or uusub-
slituted Cr-C6 cycloallal. $rbsdtuted or urlsubsti-
tuted C|-CN allT]C.-(6 c,vcloalryl, substiruled or
unsubslilur€d aryl. subslilukd or msubstirul{xl
C.-C* hetenrcycloalkyl. subsliturs.l or unsubslitutcd
helemai]l, C,-Ca allAl(aryt). C,-C4 alltal(Iel-
e$aryl). C,{* allqlelheA. C,-C* alk}larnides. or
Cr-Ca alkyl(Cr-Cs heterorycloalBl ): or

R6 aDd Rs lalen together forD a bo[d:
R? is Il. subsritured or unsubslituled Cr-Cl4 alk-,-1. sub-

slitutcd or umubstituled Cr-Ca hteroallTl. Cr-a:s
alr}*lam jnoalryl,Cr{shydroxyalxj-laminoalliyl.
Cr-Cs alkoxyall?laminoallal, subslituled or rD b-
slituted C1-C6 cycloalkyl. subsdruted or uDsubsli-
luted C,-Cr alkylcr{^ cycloalkyl. substiluled or
unsLrbstiturcd ar]1. substitured or unsubstin ed
Cr-Cs helerocycloalkyl. subslitut€d or ur$ubstituled
hetercaryl. CL-Ca alkyl(aryl). Cr'Ca alk_vl(let-
emaryl). Cr{s alLflelhers. Cr{s all.\lalllides. or
( r-( r alL"vl{C,-Cs hgterocycloaltryll.

or combiortions thclcof: a-od

phamMceulically aclive melabolites. or phar&a!.eutjcally
acceptable solvales, phandaceulic{lly acceptable sals. or
phamuceudcally acceptable prodrugs thereof

h auolher embodime[t are prolided phantraaeurically
acceptable salls of coErpoutrds of Formula (Dl). By way of
exarnple only, are salts of ar amino E:rolp formed wi{h
inorganic acids stchas hydrochloric acid. hydmbmmic acid.
phospboric acid. sulfiric acid and perchloric acid or lirith
organic acids sucb as acetic acid, oxalic aci{ maleic acid,
lartaric acid. sitric acid, succinic acid or malonic acid.
funhcr sallj i[cludc rhuse in shich lbe cou criox i! i l
anioll. sucb as ?dipate. alginalc. ascorbale, aspanatc, bcD-
zelesulfoDate. benzoate. bisulfate. bolate. butlrale. cam-
phoratq camphorsulfonate. cilrale..yclopentane?mpionate.
diglumnate. dodecylsuifate. ethanesulfonate. fomale,
lxmalate. Blucoheptonate. glycerophosphale. gluconate.
hernisulfate. hepranoare. hexaroate. hydmiodide. 2-hy-
droxy-clharcsulfoDsrc, lactobionatc. lactatc. laurate, Iauryl
sulfate. malate. maleate. malorMtc. fielharlesuli'onite.
2-naphlhaleneslrllbuale. dcoliftrle. dtlale. olcale, oxalare,
palmitate, p8moate. peclinale. persulfale, 3-phenylpropi
oDate. phosphale. picrale. pivala(e. prupiorMle. s1eara1e. suc-
cinate, sulfale. lartratq thiocyanate. p-lolumesulfonale,
utrdecarcate. alld va]erate. Irurther salts iiclude lhose in
w-hich the counterion is an csTion. such as sodiun] lithiuD,
potassium, calcium. llagnesiunl. arrUllonium. alld quatcr-
trary rmmotriultr (subEtrtuted \+ilh al leasl one orElanrc moi-
ely) calions.

lD anolhcr eolbodim(Il arc pbarmaceutically acceplablc
estem of compoulds of ForEula (Dl). includiog those itr
whjch the esler Eirolp is selected fioor a formate. acelale.
propionate. bul!,rate. acrylate and ethylsuccinate.

ln anorher embodiment arc pharmaceutically acceptable
carhanates of compounds of Formula (D1). In anolher
eEbodimenl are pharmaceuticalJy accepuble N-myl deriva-
tives of compounds of Folmub (Dl). lix3mplcs of N-.c.vl
groups imhde N'acetyl and N-ethoxycarbooyl proups.

\

l5

65

L
\

N

I

\
\z 

R"

L" is CHr. O, NH or S:

Ar is an optionally substiluted arcmatic carbffycle or an
aromalic heteKrcyclel

Y is an oplionally substitllted grcup selecled Aom BmonF
allvle[e, heterca]kvlene. arylene. hetema!},lene.
allrylenearylene- allfleneheleroarylene .rnd alkylene-
hctcrocycloaltTlcnc. or combiratioD thcIc{)fl

Z is c(J). NHC(:o). NRr(:o), NR"s(:o)^.
where x is I or 2. and R" is H. subslituled or uDsub-
stitured alkyl. sobslillled or ulrsubstilllled cycloalliyl:
aDd eilher

R7 and Rs are I:l:
R6 is H. subsrituted or unsubslituled Cj{a alLyl. sub-

slituted or unsubsritured Cr-Ca heteroallll. Cr-Cs
alLylaminoalLTl, Cr{s hydroxyallylaminoalLTl.
Cr{s alkoxyallTlaori.oallTl, substitutq, or unsub-
stitulcd Cli-C6 cycloalkyl, substituled or unsubsti-
tuted Cr-Ce all,Tlcr-C6 cycloall1l. subsrituted o,

BeiGene Exhibit 1O01.093



us 1 r,672,803 82
61

In a f'fiher embodimenr. L" is O.
In a further e lbodimeDt. .Ar is phenJ"l.

ln a fu(her embodimerr. Z is C(<)). NHC{.4). or
NCH3C( ,O).

lo a lllrther embodiDeDt, each ofRr. Rr. and R3 is 11.

ID oDe embodimenl is a cofipound of Formula (Dl)
*herein R6, R,, aDd Rs are all H.

In alodrer enbodimenl. R6. R7. and Rs are rrct all H.
For any and all of rhe embodimenls. substiDe s mn be

selcctcd ffirm amolg frDBl a subsct ol-thc lislcd allenratives.
Forexample. in some efibodjmeffs. L, is CH?. o. or NH. ln
other embodinreDts. L, is O or NH. h yet otber embodi'
menls. L" is O.

ID some €mbodimeots. -qr is a subslilntcd or unsubslitut€d
aryl. ln yet alher embodioe[ts. Ar is a 6-membered ar,vl. In
some olher embodimetrts. ,4-r js phenyl.

ID some embodime(s. x is 2. In ,et other cmbodiments.
Z is C(i). cr(:o). NHc(:o.). S( o).. os(:o). or
NHs(:o)". In some orher embodimenls.7 is C(:o).
NHC(:O). or S(Ji,.

ln sonre erlbodimqrls. R? alrd Rs arc ind+endeml!,
selected tioDl among H utrsubstituled Cj-Ca alkyl, subsli-
tuted C r 

-( a a1Lyl. unsubstitutcd Cr -(; hcteroalryl. and sub-
slituted Cr-Ca hcleroa[ryl; or R, and R* taken together lbnn
a bond. II yet other embodilnelrts. each ofR, aod Rs is H:
or R, and R" taken together form a bond.

In some embodiments. R6 is H. substituted or unsubsti-
tuted Cl-Ca alk-vl. substituted or urLsuhstituted Cr-(lr het-
eroalkyl. Cr-C6 alkoxyallryl. C,{, all,yl-N(C,{3 alkyl)r.
substtulcd or uDsubstjtutcd aryl, substiruIcd or unsubsdlulcd
hettroaryl. C, -Co alkyl(ar.vl). C, -Cn alkyl(Ieteruar-vl). C, -C.
augql(C3-Cs cycloallal). or Cr{a .lhTI(C1-Cs heteroc}'
cloallal). Il1 solne other eDbodimenls. R6 is I1. subsljluted
or rmsubstiluled C1-C" altfl. subslitulql or unsubsliluted
CL-Ca heteroaltyl. Cr-C6 alkox"rallTl. C1-C, alkyl-N(Cr-C3
alk-\l)r. C,-Ca alLf l(aryl). C,-Ca alK,-l(releroaryl). C,-Ca
alkfl((':{e cycloallal). or ( -('a a]kyl((;-( s hcterocr--
cloalkyl). lD yet othcr cmbodhnc ts. R6 js H. srbstitutcd or
unsubsritured C:,-Ca alkyl. {'H. {) 1C,-Cr allfl).

-L-H,-N(CI-C1 
a[.yl),. Ci-L-a ak,"(l@henyl), or C,-C.

all(yl(s- or 6-Drembered hcte$aryl). ln some embodimeds.
R6 is H. substiluled or unsubstituted Cr-Ca alkyl. -{Hr-
O (C,-C. a .yl). CII! N(C1-C3 allryl),. C,{4 a[.Tl
(pher)l). or Cr-Ca alkyl(5- or 6-mernbered heteroaryl con-
tainiug I or 2N aroms). or Cr{a alkyl(s- or 6-membered
heterocyclcdtal containing I or 2N atoms).

hr sorre embodiments. Y is an optionall!, substitDted

Eroup sclccrcd fmm among all91, helemalkyl. cycloalkyl.
and hctcroq,,cloallryl. ln othcr embodimcns. Y is sn option-
ally subsliruted group selecled ltoDl arloog Cr{6 a[!yl.
Cr -C6 beteNalkyl. 4-, 5-, 6- or 7-membercd cycloalkyl. and
4-. 5-, 6- or 7-membered hekrolycioalkyl. In 

'el 
olher

embodiments. Y is an optionally substituled gmup selected
from among Cr-C6 alkyl. C,-Co heteroalLl). 5-. or 6-mem-
bered cycloall$'l. and 5-. or 6-memb€red heterocycloalkyl
coniaining I or 2N atoms. ln sonlc othcr cmbodimcnts. Y is
a 5-, or 6rnembered cycloalk-vl. or a 5-. or 6-Dre lbercd
helerocycloallfl co aidlrg I or 2N aloms.

Ary combinatiotr oI the gr,.:ups describel above lbr the
various variables is contemplated herein. lt is underctood
Oat substitueuts ar1d substituliol pattems on lhe compouods
provided hercin can be selecled by otre of ordirur.v sl5ll iD

lhe art to pKrvide compounds lhat arc cheDrically stable and
lhnt can be synthesized by lechniques knowo iD rhe an. as
wel! as those sel lbnh herEin.

In one cinbodimcDt thc iffcversiblc iuhibitor of a krmse
has thB structure oI Fornrula (B):

Ls wherein is a moi€ty thal binds to the active sile of a
kinase. including a lyrcsiDc kimse, turdrer includitrg a

Btk kinase cysteine homologr
Y is an oplionally subsliluled Eiroup selected lrom amonS

altalene, hetennl\lene. arylene, hetemarylene. heF
ln cIoctcloall.}lene, cycloalkylene. alkylenearylene,

alkylcnehctcroarylcnc. alLTlcD€,qrcloa1k-vlmc. and
alkyl€DchcterDcyc loalkylenc:

Z is C(-O). (xl(-o). NHC(:O). NCHTCI(:(]).
C(:S). S({),. OS(-O),. NHS(-O)", where x is l

25 or 2:

R6. R7. and Rs are each irdepeDde[tly selected from
amorg H, substiruted or uosubsliluled cr{. al*yl,
substituted or msubstituled C,-Ci hetemall]]. subsri-

ri:r luled or Lrnsubsritulql C.-C6 cy.kraltyl. substituled or
ursubslitrled C:-C6 hererosr-cloalkyl. Cr.C6 alkoxyal.
Lfl. Cr{s allflamiDoalkyl. subsriruted or uDsubst!
trled Cr-C6 cycloaltfl, subslituled or utrsubsl;tutcd
aryl. substituted or un$rbstitur.d heteroaryl. subslituted

jJ or unsubsljtuted Cl-Ca alkyl(aryl). subsliluled or
uNubsdtuted c1-ca alkyl(hctdoaryl). subslitutcd or
unsuhsrituted Cr -C1 allf l(C.ds cycloalk"vl). or substi-
tuled or uDsubslitulcd C,{a alkyl(C,{x hdemcy-
cloeikvl): or

4! R? and Rs taken loBelher lbrm a bood; and phamaceuli
cally active metabolites. or phamEceulically accepl-
able solvates. pharmaceudcally acceptable salts. or
pharmaceutically acceptable pmdrugs lhereof.

Io some embodimeots. , is a subslihJted fu9ed biaryl
a5 noielv sel€cled fmm

62
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L" js CH,. O. NH or Si 4r

-Ar is a subsliluled or ursubstitutcd aryl. or a substiluled
or Dnsuhslhuied heremaryl: and eilher

(a) Y is an opljomlly sobstirursj lrouF selecled lil]ln
aDorg alkvleDc. hcleroaliylem. ar"vlcl)c. I&-t-

cn)ar)'lene. alkylenearylene. alkylcneheteroarylene. !"
all(yloecycloalkvlcrlc alrd all$'lenehcreroc-vcloal-
Ir{ene:

Z is C(<)). NH( (<)). NR"C(:(D. NR"S(:O)..
whele x is I or 2. and R" is H. substituled or ullsub-
slituled alliyl. substiluted or unsubstiluterl cycloaltyl: :r

alld cilhcr
(i) R6. R?. and Rs are each indepelldently selecled fmm

among H. subslilulcd or unsubs(ilulcd C,{. alkyl.
subslituled or urNubslituled CL-Ca hete$alLll. subsli- 6r,
tulcd or msubsliluled C.-C. cycloaltr(yl. substiluted or
unsubslitulcd C:-C6 hetctucycloalkyl. Cr-C6 alkoxyal-
kyl. C,-C. alkylamiooalkyl. substitutcd or rmsubrti-
[rrcd Cr-C6 c]cloalkyl. subsliluled or unsubsthorql
:rr.vl. subsdtuled or uIlsubsrilutedheleroaryl. subsliruted 6J

or uosubstitutcd Cr-C. alkyl(ar-vl). snbsljlrilul or
uosubslituted Cr {. al*-yl(bereroai},1}, subslituled or

64
ursubsrinrled C -C" alkyl(. ,-C* cr"cloalkyl). or srbsli-
tutcd or unsubstiruted Cr-(-3 alkyl(C:,Cr hd.rmy-
closlry.l):

(ii)R. and R. arc I1:
R, is II. sub$irured or unsubstitured C, -C4 allfl. sukti-

tuled or uNubsrilured C,{. heleroalk!_1. C, -C" alliy-
)audnoall,yl. C,-C" h1 dmxyalky)amtoalkyl. C,-C,
,lkoxlalrylamnmslk-yl. snbstituted or unsuhstitured
ar-Ci cycloalli,'1. substituled or uDsuhslituted (,-( s
aliglCr-C. cyclllallll. substiturcd or xrsub$jnrtcd
a4'1. substituted or unsubstituted (',{ls heterorycloal
ij-). $rbstituted or unslbrtjtuted llerercarr l. Cr-('4 alkyl
(rryl). ('L-Ci alkyl(hcrcroarj-l). Cr-Cs alkyiethen.
C.-Cs alqlamides. or Cr"C4 alkyl(C:-Cs helerocy-
cloal$l): or

(iii) R7 and Rs kken together lbml a bondi
R! is s€lecttrl fmm among H. substitDred or unsubsljtuted

C,'Ca allll, subsrituted or unsubstituEd CL-CI hel-
€roalb l. substituled or unsubstituted C,-C6 cyclo3lb l.
substrtulcd or unsubstirutcd C:-C5 hctcrocycloalkyl.
(,'('d alkoxlalkyl. (',-{'o alk-vlamjnoalk-vl. substifined
or rDsubslilulcd C.-C^ cyc]oalkyJ. subsliruled or
ursubstitutcd aryl. subslituted or unsubsritutcd her-
eroar]]. subsliluled L'r uusubslituled Cr-Ca alliyl(aryl).
substituted or unsubstituted C,{a al(r(l(h.1emar} l).
substitul(d or uD-suhstituted ( r -Ca alktl(C-i {-s c} cloal-
k]-l). or subslituled or unsubstiluted C,'C. alkyl(C?-C,,
lEtcr(rc-vcloa lkyl ) or

(h) Y is an optionall-"_ suhslitulcd EroLU, sclccrcd fmnr
cycloalkylcn.' or lrctcnrcycloalk 

" 
l.rDci

Z is C( {)). NHC( o). NR"C( o). NR"S( o)..
uhere x is I or 2. alrd R' is II. substituled o, uu$rh-
sritured all(:Ll. subsliluted or unsubslituled cycloalkyl:
snd either

(i) R, aDd Rs are Hi
R6 is suhsrilured or unsubsliluled Cr-Ca alkyl. subslituled

or un$rbslin[ed Cr-Cr hcrcroa]kyl. Cr-Ci allalanilo-
alkyl. C, -('i hydroxyalkyLuninoallryl. C,-Ci nlkoxyal-
q-laDinoatlqi. substituted o, unsubstituted C3-C"
clcloallql. subslituled or urNrhslituted C, -C. alkylcl-
C6 rycloalkyl. subslituted or usubslituled ar)'l. substi-
tuled or $substiluled Cr-(]s heteroclcloalkyl. substi-
nrted or uDsubsriruted heleroa4'I. Cr-C. allfl(aryl).
C r 

-C. alkvl Grcteroaryl ). C r 
-Cs alkvlelhers. C r {s allf-

latrrides. or Ct-Ca a iyl(C.:-C! helemc-.,-cloalryl):
{ii) R6 and Rs are H:
R- is substituied or unsuhsriruted ( r-aarlk-rl. subslitrded

or uosubslitulcd C 
L 
-C4 lrcreraalkyl. Cr-Ci alkylaoi&r-

alkyl. C,-C" hydroxyalkylanfilrolkyl. Cr-Cs alkoxyal-
q*laminoalkyl. sDbstituted or uosubstituled Cr-C6
cycloalkyl. subsdtuled or unsubsliruted C,-C* alkylC.-
C6 cycloaltyl. subslitutLd oruNubslituled aryl. substi-
tuled or unsubsdtuled Cr{s heler,xycloalry_1. subsli-
tuled or uDsubslituted heteroaryl. Cr-Ca .Jkyl(a,r.-l).
C r 

-( a alkyl(heleroaq'l ). C , 
-Ce allq letlers. C, { s .lky-

lamidcs. or C, -t o alkyl(C,{', h..r!yoq cloalkyl )r or
(iii) R, and Rr t:lken loBefier foml a bondi
R6 is slrbslilutcd or uNubsrilolc,l C,-C. alkr-1. snbsliruled

or rursubsLrtuted C,-C" heteroa)hyl. C,-C* alkytamino-
alkyl. Cr-Cs bydioxyallyl.rliooalkyl. Cr'Cs alkoxyal-
Lflamjnoalkyl. substiNled er unsubstjtuled Cr-C6
cycloalkyl. substituted or unsubsriNled Cr-C! allrylcr-
C6 cycloalk_vl. subsdrued or uosubslituted aryl. sutsti-
tuled or unsubstitutcd ( 2-{-s helerocycloalk-vl. substi-
tuled or uosubstituted heteroartl. Cr-Ca alkyl(arll).
C, -C" alkyl(hclcroaiyl). C, -C^ alliylclhcN. C, -C* al|y'
lanides. or Cr-Co alkyl(Cr{-* heteroc,cloalkyi)i aDd

63
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plulmaceulically active Dletabolhes. or pllaflracerltj-
cally acceptable solvates. pharBaceulically acleplable
sahs. or pharmaccutically accc?tablc prodrugs tlrcreof

Funher embodimeDls oI compounds of ronnula (A).
F orrDula (B). F-omula (C).l-ormula (D). include. bu arc not
limited lo. compoulds selected from the Sroup consisting of:

66
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In still arother embodime t, comlxiullds prDvided herein
are sel€cled from among:
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-co[tinued-conlinued
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ln ore aspecl. provided hcrein is a compound sclecled
li'om amorg: 1 -(114-a]njDo-3-(4-phcooxyphcnyl)-l H-pyrd-
zolol 3.4-d lpyrimidiDl -yl hiperidiD- I -ylhrop-2-eo- I -ore

a!, (Co pourd a): (E)-l-(3-(4-atrIino-3-(4-phenoxtpheDyl)-
I I I-pyraalu[],4-dlpyimidin-l -yl)piperidin-l -yl )but-2-en-
l-{rnc (Compouod 5): l-(l-(4'iunioo-3-(4-plrenox}pheDyl)-
I II-pyrazoiol3.4-dlprrimidin-l -yl)piperiditr-1 -yl)
sulfonylethene (Compound 6)r l-(3-(4-atrriDo-3-(4-

ai phenoxypheryl )- I H-pyrazoio [3.4-d]pydroidin- l --vl )
piperidi'r- l -yl )pmlFz-yn-l -one (Compound 8l: 1-(4-(4-
anrino-3-(4-flremxyphenvl)-l H-plt'rzolot3.anlpyrimidin-
l -yllpipcridir- l -ylhmp-2-ctr- l -oft (Cbmpouad 9)r N-((1s.
4s)-4-(4-antiDo-3-(4-phenoxyphcnyl)-l H-pyazolol 3.4-dl

5.r FyriDjdin-l-yl)clcloheryl)acrlvlaoide (CoopouDd l0)i
1 -((R)-3-(4.amino-3-(4-phe'rxFhenyl)- i I I-Pyrizolol3.4-
dlpyrimidin"l-yl)pyrroliditr-1-yl)p.op-2-er-l-onc (Com-
pound 1l)r 1-((S)-3-(4-smino-3-(4-phenoxlPheryl)"lH-
pyrazolo[3.4-d]pyrimidin- l -yl)py(olidh-1 -yl)prap-2-en-l -

i5 one (Compoud l2)r 1-((R)-3-(4-amino-3-(4-
phmoxyphcnyl )- I H-pyrazalo[3,4-d]Fyrimidin- I -yl )
piperidirl-l -.vlhrop-2-eo-l -on€ (Compoud l3): I {(S)-3-
(4-amiDo-3-(4-phc ox,?heryl)-1 H-pyraa,lol 3.1-dl
pyrimidin-1-yi)piperidb-l-ylhrcp-2-eD-! -ooc (Compund

6! l4): aDd (E)-l-(3{4-amim-3-(4-phenoxwhenyl)-1ll-pyr"-
zolo[3.4-d]p-vdmjdio- l -yl)pipeddin-l -yl ]-4-(dimerhyl-
amilo)bur -2-en- I -oDe (Compound l5).

IA some embodiments. the Btt inhibitor is (R)-l-(3-(4"
amino-l-(4-phenoxyphenyl)-l H-pyrdzolo[3.4-d]p]'rimidir-

65 1-yl)pipe.ddio-l-yl)p^rp-2-e!-1-one.
]n onc cmbodim.'Dr. Ilrc l3tk iDhibitor is .r-cyano-ll-

hydroxy-fJ-lnedIrl-N-(2.5-dibmmophcrryl )pmpenamide

N

\
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\ --N-
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(LFM-Al3). -{VL-101. 4-ren-buryl-N-(3-(8-(phenylamino) in the blood ofa subpopulation of lynphocyles dcfined b},
imidazo[ 1.2-ahymzin-(,-y] )phenyl )benzamide 5-(3-amino- immuophenor]?ing: a d adminislerirg a second aBeDl
2-methylphe0yl)-l -melhyl-3-(4-(morpholine-4-carbonyl ) oncc thc increase ot appeaftllcc j, thc blood of lbc sub-
pheuylamfuo)p1r:azin-2(lll)-one. N-(2-melhll-3-(4-methyl- nonulaLion oI lvmohm.,,res is detenrined.
6-(4-(morpholine4-carbon!,1)pheD)'lamino)-5-oxo-4.5. . i" ".,". .-rj.ai.re,is. the subject is a Lgn131.
dihydrcpy6zin-2-ylhhenyhcetamide. 4-tert-bulyl-N-(2- In some eubodiments. rhe B.tr inhibitors are o,,lv
methyl-3-(4-methyl-6-(4-(morpholine-4{srbonyl) adniDisrered.
lhenvlamino)-5-oxo"4.5-dihydmpyrazir-2-yl)Fhenyl) . ^ In any.rf rhe aforcmentioned aspecrs are tunher embodi_henT.mide. 5-(3-(4.ren-buDlb(n,,vlaminot-2-
me.lhytphcDyt)-t-nicthyr-:<r-tmorprrorinc-ica1ffii;;'' ,, T:I1:I *.h1!,1Ptl}*ion is eDteral pamteral or bodr'

phenytaDiro)p).razin-2(lH),ooe, 
--jilij.""- 

:.Y lr:ii !1ll[."tr"ctive 
a,not,,rt ofthe Btk idhihitor is

butytbenzylarDrDo)-2-rDerhytphenyl)-1-methyt-3i1il slstemicalh'.adflinistered lo the rnamrnal (b) the efective

(mirpholiuc-4-carbonylyplenyraninolpy.uziriilittl-rne. anouo ol the. Btk 
^hhibitor 

is administered orally to t[€
3-ren-buyt-N-(2-mclhyl-3-(4-mcfty1-6-i4-(rr;huli";-4- nunrmcl: (cJ rhe ell'ective amount of the Btk inlihiror js

carbonyl)phenylaruinoi-5-oio-4.5;h).dropl,ra;n-l-)-lf ,, intrarcnourl}';rdminisrered to lhe nr.lDrmal: (d) the efltclivc
phenyllbeDzamide. e+err-brryl-N-(2-;etbt1"-i-(4.mih]l-6- arrnuDl oftlre Blk rnhihitor adnrinistered by inhalalion: (e)

i4"(morpholine-4-carbotryllpienvlarnino)-3-oxo-n.s- lhe efective amount oflhe Dtk inhjbitor is adminjsterqi by
dihydrol,yr"zin-2-yl)pherryl)ricorinamide. and renejc acid. nasal adninistmtiotl: or (l) thc cflcctivc anrount oflhe Btk

'lll.oughoul the specification. grouls and subsrituenls iniibitor is administered by iDjecfioll lo the Il]anuull (gJthe
thcrcol car bc choscn by onc skillcd ir rhc field ro pmvide :r efeclive alnount of the tstk iolibitor is admidsrered lopi-
s1ablc rloieties and coDpounds. cally (denml) to llle urammal: 01) the efective amolut of

ID cerlain enibodiments. any of the Btk tuhibitors aDd/ff the Brk io,ribiror is adDinistered by ophdlalmic adnidstra-
the secoDd aSent provided herdn for lhe irveDliotr melhods tionl or (i) t1le cfi'eclive afrount of fie Btk iDlibitor is
is hcluded in a pharmaceutical composition comprising: i) adnhistered reclall_v ro lhe Earnmal.
a physiologically acceptable carie( diluent. anavor excipi- 2s h atry of the aforemcntioDcd aspects are lirriher enbodi-
e - mefls coDrprisi[g sing]e adminislmtions of fte efleclilc

ln sonre embodi,neuts. the Btk inhibjtor of lhe invention amount of the Btk inhibitor. including fifther embodinrents
metboals is admidstered at a dose of ftoor aboul 1.25 ia uhich (i) rhe Bth ifibilor is adminisrered onc€i (ii) ihe
rng,&&/da"v to about 12.5 mpkg/day. In ccrtain cmbodi- Blt inlibitor is adnriristcrcd to thcmaolmal multinlc limcs
ments. th{: Btk inlibitor js administcrcd a dosc sclccted r,r over the spau oforc dny; (iii) coffiruallyr or (iv) conrinu-
lia)ll the goup coNistiDg ofabout 1.25 m8&g/&y. aboul ous)y.
2.5 m8/key'day, about 5 frdkg/day. ahoul 8.3 mg,kg/dny. or ID any of the aforernsrtioned aspects are fur6er embodj-
aboui 12.5 mg/&!r'day. ments comprising multiple administmrions of the efective

Ilr some embodiments provide rhe biomarkers in accor- alnount ofthe Blk inhibitor. inciudiDg htther embodimenrs
dance w jdr the practice of rhe present invention is selected is in s hich (i) rhe Btk inhibitor is administered in a sirlqle
from ZAP-70. ('D5. t(l4i 18). CD38. ll-2 microgtobulin. dosel (ii) the lime beN^,een nrukille administmtions is every
psJ DrutatioDal siatus. AI'M mutatioilal status. choorosomc 6 horus; (iii) lhe Bdr idibiror is Bdmjnistcrcd to the malnmal
I7p delelion. chromosome llq delelion. sudacc or c)toplas- cvery 8 hours. ln hrrlher or altcnurjve embodimcnts. lhc
mic immunoSlobulio. CDl38. CD25. 6q deletion. CD19. method comprises a drug holida-v Bherein ihe adniDista-
CD2o. ('l)22. tll)llc. CD 103. clu\Jmosome 7q delelion. ao tion oltlle Brk inhibitor is temporaril,v suspended orthe dose
and \, mutalioml slalus. ol lhe Blk inhibiror being adrtinis(ered is rempruily

In some embodim€ s. detemining the expression or Erduced: at the etd ol the dnrg holiday, dosing oI lhe B1k
presence oi ole ot mofe biorDarke$ ftom one or more iniibitor is resulned. The lfnelh offie drug holiday call lary
subpopulalior of lymphocyes is of a conrbiaation ol bio- liom 2 days lo I year.
nlarkets. In certain embodimeDts. the combi[atioo oI bio- 4J In any ofihe aforemetrljoftd aspects are fifihcr embodi-
markers is CDl9 and CD5 or CD20 and L-D5. ments in which adnlinistration is enleral. parenteral. or both,

In olher embodimenls. the second agent is adninistered at and wherein (a) the e{fective anrount ofthe secoDd age is
a dosc of from aboul 1.25 mB&g/dny to about 12.5 nrgikg/ systemically administcrcd 10 thc numnal: (b) thc ct'ccrive
dry. In ccrtaii cmbDdilnL'nts. the seqrnd agcr is admhis- amoutrl of the sccond agcnt is adninistoed orally ro tlre
ler€d al a dose select€d liolll lhe Broup conlistinB of about sl, manural; (c) the efeclive aflorllll ol lhe second agfll is
1.25 g4(g/Aay. abouL 2.5 mgitg/day. about 5 mlrip/day. intravenously administered to $e mammal; (d) the efleclive
aboul 8.3 mg^iEday. or aboul 12.5 mg,{rg/day. The dosage amount oI ihe secood ageDl admidstered by iDhalalion: (e)
ofthe secold aSenl is tlased olr the determined expression or lhe eflective amowt of the secoDd ageut is adoidstered by
prese[ce of one or more biomarkers fmm one or more msal adlrinistaatio0; or (1) the efective amouDl of the
subpoFulation of lymphoc)Ies. .A person skilled in the afl 5! second ager is administer€d by itrjection to the mammall
such as a phvsicia[ can rcadily delcftine the suirablc G) thc cfccljle amount oflhe sccond agmr is adminisrercd
regimen (e.g. dosage of the secord agen0 based on the topically (demal) to lhe manmal: (}) the etrective amounr
diagnostic rcsulls. of lhe second aged is adl]Iinislercd by ophtbalmic admin-

In other embodimens. fte pleselll iDventioD provides isfalioEr or (i) lhe etreclive amount of the second ageDl is
melhods fo! ueatilg a cancer comprising ddermining the 60 administered rectally ro lhe mar)rmal.
explessio[ or prcsence of one or more biomarkers from one ] n any of the aforeme[tioDed alpecF are ,irdler embodi -
or more subpopulation of lymphocfes h a sub.ject that lras meffs comprising singJe adminisrrations ol the efective
rcceived a dose of a Btk iDtribircIl aEd administering a anouDl of second ag€nt. including further embodimeds i]1
second agent ba.sed on the ddermined expession nm6le- which (i) the second agenr is adminisrered once; (ii) rhe

I1r other embodiments, the Fres€[t inveolioD also provides 6s secoDd agent is admirrstered to the ]naorn1al multjple times
ncthods for treadng a canccr ,:omprising adsinisrering a over rhc spsn of otrc day: (iji) continnallyt or (ir, contim-
Bd( ir libilor suffcieDt to result in an increase or appearance ously.
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ID any ofrhe aforernentioned aspects are further embodi- TA.IILE l-cotrtiDued
menls comprisjDg multiple adminislrdlions ol' lhe cjlbclive
a mtui ofthe sccord alient. ircludirg Iifiher cmbodimcnts
in which (i) the se{ond agenr is adminhtered iD a single
dose: (ii) the lime betweerlrrNlliple adtrrilslratiois is every
6 hoursi (iii) the s€Lond agenl is administered to the marnrnal
every 8 hours. In further or allemalive enrbodimecrs. the
method comprises a drug holida). r'herein the adnrjnistiu -

tion ofthe secotrd aSe is rempomrily suspended or the dose

of the sccond ager beiDli admi stered is temporarily
rcduced: at the end of ttre drug holiday. dosing ofthe second
ageri is resumed. The lergth of the drug holiday can vary
frum 2 drys to I year.

In sny ofthc aforeme ioncd aspccls thc seco d agent is

sL:lectcd li:om thc group cotrsisting of alemtuzumab. aBcnic
rioxidc. asparaginase (pelJlald or rc]r-). bcvaciar$ab.
cetuximab, plalinum-bascd compoutrds such as cisplatiq
( Iadrib,ne. daunon rbici tudoxoru b ic irridarubic in- iri nolcran.
fludaGbinq 5-fluoloumcil. gemtuzumab. merhotiexate.
PaclitaxePM. taxol. temozolomide. thioguadne. or classes
oI dnus including hoflnones (an antiestroSen. alr antiaDdro-
gen. or gonadotropin releasinE hormone aulogues. interfer'
ofls sucl] as alpha inlerfemn. nitm8en mustards such as

busutfan or melphalan or mecblorerhaodnc. rctilloids suclr
,s lrclinoin. topoisomcrasc inhrbitors 

'ur.h 
as iriuotrxan Ur

lopoleca . tyrcsine kimse hhibitors such as gefiti[ib or

cor,llentLiDI.cePfrdrr ll..r6phil.

N-scf,Irs or ,Ailldides

eld.byd.s or ketones Htdhzir6
i d.hrd$ or kei.ncs llrdFrylsm nes
iltyl lsldes did drl,n.s

t0

15

!0

4t

50

55

imatirib- or sgents to trcal signs or symploms induced by
such thempy including allopurinol. Iitgrdslim- grdniselroD/
onilaDsetror/palonosetrcn. dmnabinol. 

r,r

Preparatio[ o1' Compourds

Compounds of lomrula l) may be syDthesized usiDg
slandard syDthetic tecluiques known to those ol skiu jn the
an ur usinp methotJs knouo in Lhe an in combiaariun wirh "
methods described herein. In addilions. solvents, tcmpera-
tures and other reaction conditiors plesenled herein may
vary accordinB to those of skill in rhc an. As a turther guide
the lblloi,ring s!'nthetic orethods may also be utilized.

'nre reacrioni can be emplo-ved in a linear sequence to @

nmvide the compounds described herein or they may be
Lrsed 1o sydhcsize frasEreots whi[tr aIlr subs€quedly joircd
by il1e mcihoG d€scribed hercin and/or l..ltrowr in the afl.
Foffraton ol Covalent LinkaSes by Reaction ofan Flectro-
phile *it! a Nucleophile

The conpounds describel herein car be modilied using
various elect$philes or Ducleophiles lo folm mr! frlnctioDal
golrps or substituetrls. Table 1 etrritled "Examples ofcova-
Ient Linliages and Precursors I'hersrf' lists select€d
cxamplcs oI covak'nt linlag* arld prccNIsor ftrnctioDal
gmups which yicld and can bc uscd as gridance roward drc
varicty of elcctrophiles aDd Ncleophilcs combinations
available. Precursor fuoclioaal groups arE sho\,{[ as c]cctm-
philic groups and lucleophilic groups.

T-,\BLE I

Usc ol Prulecli[g Groups
In ihe reacrions described. it may be n€cessary to prote.t

rcaclive llnctiolral lroups. lbr example hydtoxy. amino-
imino. ihio or carbox-v" gr$ups, *_here these are dcsircd in drc
final product. 10 avoid rheir unwaDred FarticiFalion in thc
reactioEs. Protecti[g EJonps are used to block sonlc or all
rcacri\ c moiltres and prevcor such !.rcups tirE0 panicinatine.
in chemicat reactioDs utrtil the pmtective group is removed.
h onc cmbudimml. each pBrlective Sroup be removable by
a diferenl me.atrs. Prutcclivc groups lbat arc cj€aved under
toGIIy disparate rrction cotrditions lrlfill the requiremetrr
of diferential removal. Pmtective goups can be reDloved b.v

acid, base. and hydrogeDolysis. Groups such as rityl. dime-

ccvalcltLidiaEcPrcduct El.crmpinc

-^dirrt€d6teE mins,oilines

rhoxttrilvl. acctal and Fburyldimethylsilyl are acid labile
and ln y be used to protect calboxy and hydrcxy rcactive
moieries in lhe pres€nce ofamino r,ruups prclecled with Cbz
groups. \r'hich are removable by hydrogenolysis. and Fmoc

60 groups, whjch are base labile. Carbor'rylic acid ad hydrory
rcaclive moied€s may be blocked with base labile Broups
such as, bul not limited to, oethyl, elhyl. aDd acetyl iD the
prcsence of amitr€s blockei with acid iabile goups such as

t-bul-vl carbamale or with carbamates tbal Bre hoth acid and
hr base stable bul bydrolyicall) removable.

Grboxylic acid and h,vdrcxy rcactive moieties nray also
be blocked witb hydrDtytiqall) reDrovable protective grcups
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such as the benzyl group. while amine B'n ults capable of Eclive cmups in OrFnic Syfihesis. 3d F.d-. John wiley &
hydroBen bodirg wirb acids may be blocked with base Sons NeE York. N-Y. 1999. aDd Kocimski. Protective
labilc Eroups $cb as Fmoc. Carboxylic acid rcactive Droi- Groups.'ltieme l{rrlag- Ncir Yortt, N.Y. 1994, l*tjch arc
elies rnay be protected hy conversion to simlle ester com- incorporated hereio by rel'ereDce in their entiret).
pounds as exemplified herein, or tbe), nlay be blocked *ith s further Forms of Compounds

oxidalively-removable protecrirc gmups such as 2.4iime" The compou[ds desclibed hercin may possess one or
fioxybcnzyl, while co-existing 

-amino 
groups may be more steleoceole$ alld each cetr1el may exist iD the R or s

blocked *ith fluoride labile silyJ carbamaGs. ' - configuratron. The ccmPouDds pr€se ed herein ioclude all

1l!],1 btocLiog !.rsups are usel l in rhen prcsence of acid- diastereorneric' enantiomedc_ and epimeric forms as well as

aDd base-Foteclilg giJups siDce rhe forrDer are stable and l" t]r.: aFr'jroPriate. 
'Dir'rurcs 

thercor' slercoisomem may tc
.- b" ,ub,"q,*nriyi".o""d by -,t l .' Fi-;;iJ;;i;i; :ll'1"3 :l d:'lft.lf methods krowtr io tbe art as lbr

rorextunple. an alyl-blocked carboxylic acid;;;;;;;;- :T-T*-"tt',.:-:T.T:" 
oI srereoisomers bv chiral chro-

tected with a eao-catat-vzed reaction in rhe presence olacirl %:fi#;.:l'#11"*s c.rtr be separared itrlo ther i i-
labjlc l-butyl carbamale or baselabjle acelate amine pnr- rj,ia*iairir.-orno..oihebasisofrleirphysicalchemical
lecting Sroups. Yel another torm ot protecting group is a djlferences by Drethods kl1or!n, for exanrpie.'by chromatog-
resiD to *'hich a compound or intem)ediate &a)' be atached. raphy androifracrional crysrallizarion. In one enbodimenr.
-{s longss thc rcsiduc is atfachcd to the resin.thal funcrional 

",la*ioni"., 
can be sepamted by chiml ch$lnatoBmphic

group is blocked aDd caorol reacl. Otrcc rclcascd fmm thc columns. In other embodimmts. ioanri.,mers can G sepa-
rcsir. thc functional group is Bvsilablc to rcad. :n mlcd bv convcniDc rhc coantionrcrjc mixture intD a atiaste"

Tlpically block[g/Foleclin!, groups rnay b( slle.lcd reommc nrixture iy r,:actioD lxirh an appIoprialc oFtically
fmrn: aoive compound (e.g.. alcotrotl. separating the Aasiereom-

ah7 Jfr
lt { ( ,t:: \/,si

a,L-- H,( - \ ,,'1.(. (- r,l t .< 
/ \

e ad coDvening (e.9.. h,dmlyzinB) rhe individual diaste-
reomers lo the coftespondiBg pure en:mtiomers. All such

15 isomers, includin8 diastereorl1els. cnantiomer'. and mix-
rurcs thereof are considered as paa ol the composilioDs
described hereiD.

The mcthods aBd lomulations described heEin include
the use of N-oxides. crystalline forms (alxr known as

rir pollmorphs), or pharmrcculically acceptablc salls oI com-
pounals describql herein. as *cll as aclive melaboliles ol'
these compounds haviDg tbe saee type ol activity. L some
situations. compourds nlav exisl as taulome$. ,{ll tautomers
are iocluded withitr the scope oI the conrpounds presented

ls herein. In addition. the compounds described herejD .an
exist in unsolvated as lrell as sdvated fornrs \rith pharma-
ccutically acccptablc solvclts such as \Mter. ethaDol. and thc
likc. I hc solvai.d fonlls ofthe compound Fresented hcrcir
are also couside.red to be disclosed hereiu.

,:D LloDpotuds of lofioula D in uaoxidized lbrm can be
p.eFrred liom N-oxides ol oLrmpouuds ol Fonnula D by
lreating wilL a reduciog agen1. such as, bultrot limilcd to.
sulfur. sulfi[ dioxide. triphenyl Fbosphire, lithium borohy-
ddde, sodium borohydride. phosphorus trichbnde. tribro-

as mide. or the lite in a suitable inert organic solveDt. such as,
hrt rot limited 1o. acetonilrile. elhanol. aqueous dioxane. or
lhe likc at 0 lo 80'C.

ln sone embodineDls. comFlrunab describcd hcrcin arc
prepared as prodnrgs. A "prodmg" rcfcrs to atr a8enl lbat is

5n convefled iDto the parcnt druB iD vivo. Prodrugs are olten
useful because, in soD1e siluations. they lnay be easier to
admiDister tban thc parcnl druB. They may. lbr instdrce. bc
bioavailable by oral aalmidstratioD whercas the pare{ is
not- lae plodrug may also have impro1,ed solubiliry irl

si pharmaceurical compositions ov€r the parcnt dnrg. AII
cxamplc. wjthout limitation. ofa prodnrB rould be a com-
pauud described herein. Bhich is admidst€r€d 3s aD ester
(lhe "prodng") 1o Gciljlale lras$ri11iJ acrcss a cell mcm-
bmue where \raler solLrbility is detrimental ro mobility bu1

6n which thm is metabolically hydrolyzed to the carboxylic
acid- the active entily. once inside the cell where \+ater-
solubilily i s beneficjal . A tirther example of a prodrug mighl
be a short peptide (polyaminoacid) holrded ro aD acid Lroup
ll-here the peptide is metabolized lo rel'eal theactive moiely.
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Other FrotectiDg g.roups. plus a dehiled description of 65 In certair embodiments. upotr in vivo adDinisrr"tiolr, a
lc€llriques applicable lo the crEatioD of prorcctinS lrouns prodnrg is cheni.rlly couvcrted 1l] the biologicatly. phar-
and their rcmoval are descdbed ilr GreeG ald Wuts, Pro- maceutically or therapeutics]ly activc fomr of ihe corn-
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pound. In cerEin embodimenls. a prodrug is enrrymatically
melabolized by one or more slcps or processes to the
biologically. phamraccntically or thcrapeutically aclive lbnn
ol the compound. To producc a prodrug, a pharmaceutically
active compound is nodified such that lhe active compound
$'ill be regereraled Lrpon in vivo admfuistralion. The pmd-
rug cafl be desigoed b aker tlle melabolic slability or the
transpon characteristics oI a drue. to mask side etrccts or
loxicir)'. 1o impNve the flavor of a drug or 1() alter olher
cbamctcristics or prcpcltics oI a dnrg- By \,irtuc ofknowl-
edge of pharuucodlnarnic prDcesses turd dnrg metabolism
ir vivo. those of skill in this art. once a phamaceutically
aclive compound is klro$& car design prodrugs ol fic
compound- (see. lbr exanple. Nogr"dy (1985) Medi.,ral
ChemistD' -4 Biochemical Approach. Oxlord Univercity
Press. New York. pag€s 388-392: Sih.eman {1992).'llrc
Orgadc Clhemistry of Dflg DesigD ard Drug Actiotr. ,A.ca-

demic Press. Inc.. San DieSo.Iages 352-401. Saulrieret al..
(1q94). Rioorgdnt ond Me.li.i nal Chen irtr.\ Le.ten.\iol. 4,
p. 1985).

Prodnrg l'orms of thc hcrcin dcscribcd coDpoun&.
*llereir the pmdrug is melabolize.d iD vivo ro pmduce a
derivative as sel lonh hereh are ilcluded $,ifiiD the scop€
oflhe c)aims. In sone cases. some ol lhe herein-described
compounds may be a prodrug for anolher derivative or
aclive compould.

Prodrugs arc often useful hecause. in some titualions.
the-"r' may be easier to adninisler lban the parent drug. fhey
ma)'. for inslance. be bioavailrblc by oral administration
r*tcrcas thc parcnt is nol. lhc Frodrug rnay also havc
lDproved solubilily in pbrrmaccuticrl composilions over
the parent drug. hodm8s may be desi8jled as reve$ible
druS deri!?lives, for use as lrodifiers to elrhauce drug
lranspoa Io sile-+ecific tissues. In some enbodiments, the
desie! of a prodrug increases the efrective water solubility.
See. e.g.. Fedorak 4 al.. Am. ,1. Ph.t,siol.. 26*G21O-2\a
(1995)r Mcloed et al..6ostroenterul. 106:405-413 (1994)r
Hocllmus et al.. Bion€d. (:hront..6:283-286 (1992\t J.
LarseD and H. tlundgsard. 1r1. .1. Phorha.e ti.:!, 37.87
{1987)r J. l-anen et d.. Int- J- Phar d.euti.!, 47. lO3
(1988)r Stulula er al..l Pharn. Sci.. 64:l8l-Xl0 (1915),:.'1.
Higuchi and \. Srclla, Pro-drugs as Novel Delivery $.stens,
\61. 14 of tbe -.\.C.S. Sylrposiurn Series: aDd Edward B.
Roche. Biorcvercible Caftien in Drug Design. .\tJieticaa
Phalmaceltical AssociatioD and Per8amon Press. 1987, all
incorporatul herein in their errtir€ty.

Sites oD the amrnalic ring portion of comfnunds of
lolmtlla D cail be srsceplible to various mctabolic ruac-
lioDs. therefore itrsorpomliotr of apprupristc substitucnts on
the rronratic d]]g sfuuctures, sucb as. by wa), ol exarnple
only. halogens can reduce. minimizr or eliminatc lhis mela-
bolic paihwa].

C,JBpou[ds described herein include isotopically-labeled
comroutrds. which are ideDlical to those recited in drc
various fomn as and stIuctules pEsented hereiD. but for the
facl llat ofle or more aloms are replaccd by arl atom having
aD alomic ,Dass or nMSs number diffbreDt liom the alonic
mass or ma$s truurber usually lbund in nature. Examples ol
isdopes thsl can be incorporaled inlo lhe present com-
pounds i-oclude isolopes oI hydmgefl carborL dlrogen-
oxygea fluorine ard chtorine. sucb as rFI.3II. 

'3C. 
raC. rrN.

r3o. r'o. 3ss. r eF, 36C1. respecrivety. Certai! isolopically-
labeled coDrFounds described herein. ior example those into
*hjch radioactive isotopes such as rH and lac are incorpo-
,ated. are useful in drug and/or substrate lissue distibutiol
assays. l'unier. substitution raith isotoFcs such as dcutc-
rium. i.e.. :H. can afbrd celtairr therapentic advafia8es
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resulting frcnr grearer melabolic stabilily. for c'xarnplc
incrcased in vivo half-life or redDced dasaee requrremenrs.

Ir additional or furdrer EnrbMinrcnts. 1l-- coDrpounds
descnbed herein are metabohzed ufoD administration to an
o€aDjsm in ne€d to prcduce a metabolite thal is the[ lsed
to p'oduce a desired etrecl- including a desired therapeutic
etrect.

(loDrtlounds descriM herein m,r". be fonned as. and/or
used as, phannaceutically acceptable salts. The typc of
phamacotical acceptuble salts. inciuale. bur are rct limiled
to: (l ) acid additioo sahs. foJmed) by reacting the ftee base
iom) of the coDpould wiih a pbanlaceutically acceptablel
ioo+anic i$id such as hydrocUonc acid. bydnbromic acid.
sullilIic acid. didc acid. phDspbodc acid. melapl$sphodc
aci4 and the iike: or rl jth an orpanic acid such as acctic acid.
propioDic acid. hexa[oic acid. cJ_c]opeftarcprcpiodc acid.
glycolic acid. pyruvic acid. lactic acid. malonic acid. suc-
cinic acid. nmlic acid. rnaleic acid. lilDaric acid. trifluoro-
acetjc acid. tinaric acid- citric acid, benToic acid.3-(4-
hydroxybcnzoyl)bcnzoic acid cinnamic acid. mandclic
acid. mcthaDcsulfonic acid. cthanesulfonic acid. 1.2-ctbanc-
disullonic *cid. 2-hydroxyethanesulfouic acid, benzere-
sdfoDic acid. roluenesulfonjc acid. 2{aphthalaresulfonic
acicL 4-ruelhylbicyclo-J2.2.2locl-2-ene-l<arboxylic acid,
glucoheptonic acid, 4.4'-melhylenebis-(3-hydroxy-2-ene-l -
caftoxyljc acid). 3-phenylpropionic acid. timethylacetjc
acid tertiary bulylaceric acid, laur)'l sulfuric acid. gluconic
acid. Blutanic acid. hldroxynaphrhoic acid. saliqlic acid.
stearic acid. muconjc acid. and thc likc: {2) s€lts fornrcd
wlrcn an acidic proton presed ilt thc pare[t coDpound cither
ir replacuJ by a mcral ion. e.g.. an alka)i metal ion (e-g.
lithium. sadium. poEssium). an alkaline earth ioo (e.9.
magnesiulIl. or calcium). or an alumitrum iotrl or coordinates
$'jlh an orSadc base. .A.cceptable orBaDjc bases include
elhaiolamine. diethanolamiue. triethnrolamitle. tronreth-
amine. N-methyl8lucamine. and the litc. -A.cceptable inor-
gtuiic b6scs irclude alulrriouDr hydroxide. cnlcium llydmx-
ide. polassium hydroxide. sodi m carbonatc. sodium
hydroxide. arrd llle like-

'lhe correspoodilg co{olerioff of the phafnrac€utica y
acccplable sahs may be analyzul and idenrilied using vari-
ous methods iDcludjng. bu1 not iimited to. ion exchange
chrcmalo$?phy. iol1 cbmmatolr-aphy. capillrry electropho-
resis. irductively coupled plasoa, atomic absorytioo spe.-
troscopy. m.1ss spectrometl/. or any combinalion ihereof,

The salts are recove'ed by tlsing a1 least one of the
folloEin8 techniques: filtration. plecipitation with , non-
solvent follov,,ed by filu€do . evapotation ofthe solvenl. or.
in thc cise of equeous solutions. lyoplilizatioD.

It should be uadeistood 1hat a relbre ce lo a pharmaceu-
tically acce?uble salr includes the solvenl addilion fonns or
crystal lbmN theEol: panicularly slrlvates or polymo+hs.
Solvates codain either sloichiomelric or notr-stoichiomelric
amounts of a solvent. and may be formed during the pmcess

of cr_.r'stallization with phamrnceudcally acceptable sohcNs
such as walcr ethanol. ard thc likc. Hydratcs are fonnul
when the solvert is nater. ot alcoholales are foored when
the solver is alcohol. Solvates ol'compounds described
hereiD can be coDveDienlly Fepared or lormed during the
processes described herein. In addition. ihe con+ounds
pmvided herein catr exist in ulsolvated as well as solvaled
fomrs. ln geDedl. the solvated foms are coDsideEd equjva-
letrl ro the unsolvated lorms for the purposes ol lhe com-
louDds and methods provided herein.

It shculd be undentood tbal a refercrce ro a sall includes
thc solvcnt addition forms or crysral fornls thcrcof. psrticu-
larly solvates or polyEorphs. Solvales co[tai either stoi-
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chiornetric or ,ron-sloichionrelric amounls ofa solvent. and
are oflen Iornred duriflg the pmcess of crystalliTarion with
pharD:rculically a!'ccptable solvurls such as $ atcr. cllmnol.
and the like. llydr'ates are lbrmed when ihe solvent is waler.
or alcoholates are lbImed r,lhen the solvent is alcohol.
Polymorphs include the diferent crysel facking arrange-
ments of lbe saDe elemental aompositiofl of a compound.
Polymorphs usually have different X-ray diffraction par-
tems. infrared spectm. melting points. deNity. hardDess.
crystal shapc. optical and clectri.al proFertics. stabiljty. al1d

solubililv. \'nrious factors suc[ as rhe recrystallizarioD sol-
vcnt. mte of crystalliTztion. and storage tempeEture nMy
cause a single crys1al fonn to domillale.

Compounds describvJ herein may be itr various forrrs.
itrcludilg but oot lioted to. aDrorphous forms. milled forms
and mno-pafliculate fomls. In addilion, compounds
described herein include crysralline tbms. also krNwn as
polymorphs. Polyrnorphs include the dillerenl crysiat pack-
ing arrangemenrs of lhe srnre eleme al composition oI a

compour . ['olymoryhs usMlly have diflere[t X-ray difiac-
tjo patems. inftared spe$Ira. nrclting poids, dcllsil]. hard-
ncss. crystal shape. oftical and clectrical propcnies. stabjl-
jty. aDd solubjlily. \,'adous factors such as the
re,crlslalliz!'lion sulvent. rdle ol crystallirntiotr. an{l slordge
lemperatue may cause a singJe ffvstal folm to alomin6te,

The screenjnS alrd clumcterization of the phamaceuli-
cally acceptable salrs. polyrnorphs and/or solvares may be
accompJished using a variely of techdques includiag. but
not li hcd to. thcnnal analysis. x-ray ditTractioll. sp("'ctros-

copy. vapor sorptiorl alld microscopy. llcruMl anal],sis

mellrods address lhenno chemjcal degradalion or thermo
plrysical processes iochlding. bul rci limited to. polyror-
phic traosilions. and such merhods are used to aoalyze the
relatiorships betu'een polymorphic fomrs. determine weight
loss. 1o find the glass transition tempemture. or lorexcipient
coopatibjlif, studjes. Such ethods irclude. bm are not
limitcd to. l)ifcrcntial scanning calorjnretr"v (t)SC). Modu-
lated Difcrential Sca ing calorimetry (MD(]S). lhenno-
gravimelric an: ysis (]GA). and -flrermogravi-melric 

and
IDfrared analysis (.f(r/lR). X-ray ditrmction methods
include, bul aIe Eot limiled to. sillg]e crys1al ard powder
dilIractoneters an,J s-.-nchruLnro suunes. fie v,riuus spn-
roscopic tecbdques used include. bul are not limited to.
RamaD. mR. m'ls. and NMR (liquid and soljd stale). The
various nicroscopy techniques inclu&, but are rot linited
to. polariT€d light n ooscopy. ScamriDg Electron Micros-
copy (SEM) wilh F,nergy Dispersive X-Ray Anal!,sis
(EDX). EovirolrllrcDtal Scslailg Electro[ Micr$scopy with
EDX (i-tr gas or *ater vapor atmosphcrc). lR microsmpy,
aM Ramar niuoscopy.

Thoughoul the specification $oups and substiluents
thercoj can b€ choscn by onc skillLt in rhc ,icid b prcvide
stable Droieties add compounds.
Cancer Treatolml R+imen-s

Disclosed herei[ in certai[ embodimelts, is a melhod for
trcaling a hcmatological nalignEncy iD an individul in nccd
thereol comprisins: (a) admjrislerinS ro the irdividual an
arDount ofan inev€rsible Btk idribit(rr sullicicnl to mobilize
a plur.rlily ofcells lruD1the maligoarcy; and (b) allalyzing
the mobilized plu"lily ofcells. ln some embodimenls, fie
amount of the irreversible Btk inhibitor is sufrcicnt to
induce lymphocltosis ofa plurality ofcells too the mali8-
Daflcy. ln some embodiments, ana]yzing the mobilized plu-
rality of cells comprises measurjng the perifheral blood
concentmtjon of thc mobilized plurality of cells. In soDe
embodimenls. the method further comprises admhistedng a

seco[d c-:iac€r trealment regioeu after rhe pcriphel"] blood

90
concentralion ofthe mobilized llurality ofcells increases as

conrFarcd to lhe concentration before admirlistratioD ofthe
Blk itrIibiror ln somc embodimcnts. adminisrcriog rhc scc-
ond cancer treatDent re8imetr occurs alier a sulrsequeDl
decrease io peripheral blood corceoratiotr of the mobilized
pluralitv of cells. ln some embodimeDts. analyzirl8 the
mobilized pluralig of cells comprises measudll8 the dura-
tion of an increase in the peripheml blood concentration of
the mobilized pluralhy ofcells as compared lo the concen-
tralion before administration of lhe Bik bhibilor. ln some
embodimetrts, the method turther comprises administenng a
s€cond cancer treetment reBimen after the peripheral blood
c(rlrceolraliorl of the mobilized p\ualily ol cells has
incrcased lor a predeteroiEed length ol limc. ID some
exobodisellts. aoalyzi[g the mohjlized plurality of cells
comprises couoting the trumber of mobilized pluralhy of
cells itr the peripheral blood. Itr some embodimefts, the
method fuflIer comprises administeriDg a s€cond ca[cer
treaunenl regime, afi€r lhe number ofmobilizcd pluraljty of
cells in the peripheral hlood increases as cr,mFarcd to tlrc
lrrulrber belore adDdDislratio[ of the Btk inhibitor. lD sonrc
embodiments. adn nhtering the second carccr lreatmeni
reginEn occurs alier a subsequeot decrease irl the number ol'
mobilized Fl'rrdlily o( lellE h the Peiphcrdl blood. In somc
en1bodirirents. amlyzi[g the mobjlized p]urality of cells
comprises mea,luring the duratiou of a! ioqeare itr the
number of mobilized pluratity of ce11s in the peripheral
blood as coEpared to the [umber belore administmrion of
thc Btk iDlibitor. In some cmbodimcnts. the merhod fu(hcr
comprises adDioisteri[g a seco[d cancer treaturcut Egirucn
alier lhe rulrbe! oI mobiliz.cd plulalily oI oelh i! lhe
peipheral blood has irrcreased for a predetermircd lenglh of
lime.

ln some embodiments. admidslering a Brl inhibitor
before a semnd cancer trestrned regimen r€duces inrmutre-
nediatd reaclions lo lhe secood cancer tleatnleut regimen.
ln somc cmbodiDlcDts. administerin8 a Btk inhibitor bcforc
ofatumumab rcduces inmrBe-Drediated reactioN to ofatr-

In some embodiments, the secotrd cancer tr€atnent reAi-
meD compdses a chemodrempeutic ageDt, a slexoid. an
immutro&crdpculis agent. a largeled fierapy. or a combina-
tio[ ihereof. I[ some emhodiments. the seco[d ca[cer
trearDenl egimetr comprises a B cell recepror pathway
inhibitor In some embodim€Dts. the B cel I receptor pathway
inlibitor is a CD79A inhibitor. a CD79B inlibitor. a CDl9
inhibitor. a Llm inhibitor, a Slk inlibitor, a Pl3K inhibitor.
a BlDk iohibitor. a PLCy itrLibitor. a PKCF iEhibilor or a

combimtion thcreoi ln somc crnbodiments, tnc sccond
caacer treatoE[t reEi]ren comprises arr aotibod]', B cell
rece?tor signaling ifibitoa a PI3K ifibitor- an I-AP inhibj-
tor. an mTOR inhibitor, a radioimmuDoiherapeutic. a DNA
ilamaBing agerl. a proteosome inhibitor. a histone deacety-
lase inhibjior a prcrein kiuse inhibitor. a hedgeho8 inhibj-
tor. all Hsp90 inhibilor. a telomeEse inhibitor, a Jakl/2
inhibitor. a pmtcasc jnhibiror. a PKC inl bitor. a PARP
fuhibitor. or a coobinatioa therqrl-

ln some erDbodimeDls. the secotrd calcer usatnenl regi-
rDetr co&pris€s chlorambucil, ilbspharrridc. doxolubicil1,
me$laziixe. ttElidomide. lenalidomide. temsirolimus.
everclimus, fluala!'abine. fosiamatiDib, paclitaxel, docetaxel,
ofatusumab. rituxiDab. del€$ethasone. preddisone, CA.L-
l0l. ibritumomab. tositumomab. bonezomib, pe[tostatiD.
eDdostatin. or a combioalion thereof.

ln some embodimetrts, tlle secoild calcer treatment regi-
men coolpdses cyclophospharuidc. bydrorYdauaorubich.
vincristine. and predaisone, ald optionally, rituximab.
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h som€ embodiments, the second caDcer lr€atment regi-
men comlrises bendrmusiine. ,nd rituximab.

ID som€ c'mbodimcnts. lhe sccorrd caDccr trcatnent rcgi'
men comprises fludarabine. cyclophosphamide. ard ritux-
imab.

In bonle ernbodifieots. Ihe second cancea Lrea(menl rcgi.
men comprises cyclophosphamide, vincristine. and predoi-
sone. and oprionally. rituximab.

In some embodiments. tlrc second cancer treatmert regi-
men comprises etopaside. doxorubici!. vinristirc, clclo-
phosphaiide. prednisolooe. and optionally. rituxinub-

lo sorne embodilGDts. the seccnd ca[cer trealmeDt rc8i-
men comprises rlexamethasunc and leDalidomide.

-{dditioaal caat]er lrealmenl legime[s inc]ude NiUogeD
Mustards such as lor example. berdamustine. chloBmbucil.
cNomelhine. c!'clophospba@ide. ifosfamide. melphalatr.
preilnimustine. uofosfamidei -Allf I Sulfonates likebusulfan.
mannosulran teosulfa!i F-thylene Inlines like carboquone.
thiorepa. lriaz;quonel Mtmsoureas like camustine, fole-
rouslixe. lonruslinc. oimusliDc. raumu.lilrc. scn]Dstinc.
slreptozircifl: ]lpoxides flrch as for cxauple, etoelucidl
Otller AllflatinB A8eflts srrch as lor example daca azirc.
mjlobronilol. pipobroman. t€moz-olomidel lbljc Acid -AnE-

logucs such as lbr exinnple melhot€xale. pemetrexed. pi"la-
texate. raltitrcxed: Purinc Analogs such as for e*ample
cladribine. clofarabine. fludarabine. mercaFtopurine. nelara-
bine- tioguanine: \rimidine Analogs such as for example
azacitidioe. capecitabiDe. carmofu( cytarabine. decitabine.
fluorouracil. gcmcitabine, 1egatur: f4rr.a Alkaloids such as

for examplc vi blastinc. vincristiuc. vindlshc, viEfluainc.
virorElbinc: Podophylloloxin Derivaljves such as lbr
example aoposide. teniposide: Colchicine derivatives such
as lbr exaople deDecolcoe: Taxanes such as for example
doceoxel. paclilaxel. psclilax€l poljglumexi Other Pla
Alkaloids alld Natural t'roducts such as for example trabect-
edini -A.ctiDomycines such as for example dactinomycin:
Aoth"cyclines such as lff cxarlrplc aclanrbicin. dauoorubi-
cin. doxorubicin. epirubicin. idaflbicin. mitoxa]ltrotre. pirB-

rubicin. valnrbicin. zorubicir; Odre, (l)'totoxic .A[tibiotics
ruch as for example bleoDycil. ixabepilo[e. mitomycin"
plicamycin; Pladffm Compounds such as Ior examplc car-
boplaliD. cisplatin. oxaliplaljn. salEplatitrl Methylhyd.d-
ziDes such as for example procarbaziDe: Seusitizers such as

for example anrjnolerulidc acid. efaproxiral. methyl ami-
nole.Lulinate. podimer sodium. te,noporfli Protein Kimse
I[hibitors such as Ior erGmple dasalinib. erlotinib. everoli-
mus. Befitinih, imatinib. lapalinib. nilotinib. pamnanib.
sorafcdb. suoitioib. lcDrsirolirBtsl Other Antircoplastjc
Agctrls such as lor exanrple alitretilloiD. altfetami[e. aDza-
crine. a[a8rclide. arsedc trioxide. aspaGgiDase, bexaroreftr,
bonezomib, celetrxib. denileulin dillitux. +lraduslioc.
hydroxyca$amide. irinotecan. loDialsllrine. masopr(rcol.
millefosine. mitogDazoDe. mitotane. oblimercen. pe8aspar-

8ase. pentostatic romidepsiq sitimagene ceradermvec,
tjazofurine. topolecan. lretinoiD. vorinostall Esuogeis $rch
as for cxamplc dicthylstilbcnol. cthitrylcstrEdiol. fosfcstrot,
polyeltradiDl phospbale: lhgestogens such as lbr example
geslollorolle. medroxyprogesleroDe, rDegestrcl; Gonadolm-
pin ReleasiEg llormone Analotp such as lor exa&ple buser-
elin, 8os€relh, leupmrElirL triptorelinr Anti-l,strogerls such
as for exa$ple flllveslranl. tamoxifeD. toremifene: AIIti-
AndrogeD-s such as for example bicalulamide. flutaxoide.
nilutami&. Enryme lniibitols. amitroglutethimide. amstm-
7ole. exernestane. formestane. Ietrczole. vorozole; C)ther
Hormone Artagodsts such as for example abarelix. degare-
lixl Imfiuro3timulants such as for exaDplc hi$aminc dilry-
drochloride. mifamunide. pidotimod. plef,ixafor. roquirF

imex. thymopentin: ImmunosupFresMnts such as for
example everolimus. gusperimus. leflunomide. Nycopheflo-
lic acid. sirolimusl CalciD.urin lflhibiloIs such as for
exaople ciclospori!. laclolimusr Other lmruunosuppres-
sants such as for example azalhiopriEe. leftlidomide.
metllouexate. thalialo&idel atrd Radiophamaceuijcals such
as for example. iobe[guane.

Add;tional cancer treatment regimens include inierferons.
irterleuki s. Tumor Necrosis Faclors. (;m*{r Factors. or
lhe like.

Additional carcer trEatmeDl regi-coeDs include ImrDrrnos-
timulants such as for example arcestim. filgrastim, letro-
graslim. molgramosliD" peglilErastiE! saigramostim; I er-
lbmns such as lbr example inteleron alla natural. interlerotr
alfa-2a. iDrerferon alfa-2b. inrederotr alfacoll-I. ilterferon
alfa-D I . interf€mn 6eta nEtural. iDterferon bela- I a. interferon
bela-lb, interferon laEma. peSi erfeio! alfa-2a. peSillter-
Gron alia-zbl lnterleDkins ruch as for example aldesleukit.
oprelvekinl Other lmmunoslimulants such as for example
BCG vaccinc. glalilEmer acetale. hislamine dihytuochlo-
ride. immunocyanin. lcntirl3n. mclanum,a vaccinc.
mifamunide. pegademase. pidoli od. plerixafbr. poly I:C,
poly lct,C. roquinimex. tasosermin. thymopedini ]Iornu-
nosuppressants sucb as for exarnFle abalacept- abelimus.
alefacepl. atrtilympho{yle immutroglobuliE (}o!se). aDlithy-
moc,'te irnmunoglobuli[ (rabbit). eculizuDab. efalizumab.
evemlimus. Busperimus, leflunomide. mummab-CD3.
m:/cophemlic acid. natalizumab. siiolimusi TNF alpha
Inlibitols such as for example adalimumab. afclinomab.
ccnolizunrab pegol. etanercept. golinurab. irfliximabr
l erleukin Inhibitors such as for example anakiDrd, basil-
iximab, caEldtrumab. daclizumab. mepolizulnab. riloua-
cepl. locilianmab. u$ekiEuEr,abi Calcioeurin lDhibitors such
as for exa&ple ciclosporin. tacrclimusl Other Inmulosup-
pr€ssants su.h as for example aathioprine, lenalidomide.
methor€xate. thalidomide.

-A.dditiotr l cancer trcatment rcgimcns include Adalim-
umab.,{lemtuanmab. Ba3iliximab. Bevaciarmab. Cctux-
imab, Certolizu:rab pegol. Daclizumab. Ilculizulab, Efali-
zurMb, cemruzumab. lbritumomab tiuxelan, loflixi lab.
Murcmonab-CD3. NatalizuBab. Panilumumab. Ranib!
zumab. fuluximab, To$itumomab. Tra$uzuEab. or lhe hke,
or a combitraiion theiEof.

AddiionEl catrcer treatmedl regimers i[clude Morcclo-
Dal A]ltibodies such as for €xample alemtrar-hab. bevaci-
zumab. caturnaxomab. cetuximab. edrecolorDah,
gemtuzuflob. ofanrmumab. panitumumab. rjtuxirrab.
tastuzumab. l1,mrDosupprcssants. cculizumab, clalizumab.
!rurorb.Cl)3. natalizumabl INf alpha lnlibitors such as

for example adalimuoab. alblimomab. cenolizumab pegol,

Bolimumab. ioflixiurab, Idedeukio lnhibiton, basiliximab,
caDEkinumab. daclizudab. mepolizumab. tocilizuulah.
usrekjlumab. RadiophaEEceuticals. ibritumomab liuxetan,
tositumorDrb: Olhers MoDoclonal ,\.dtibodies such as for
example abagovomab. adecatumumab. demtlzumab. anli-
CD30 moDocloMl a.dbody Xmab2513. anti-MET moro-
cloral aodbody MetMab. apolizumab. apomEb. arcitumo-
mab. basitximab. bispecilic anlibody 2B1. blinatumomab.
btelrluximab vedolirl capNmab p€rd€tid€. cixulumumab.
claodiximab. conatumumab. alacetuzumab. denosumab. ecu-
lizumab. epEtuzumab. eprsluzurnsb. eiumaxomab. etala-
cizuoab, figruoulub. fresolimumab. eatiximab. gaDjtu-
m6b. geEtuzurnab ozo8,amicir. glembatumumab.
ibritumomab, inotuTxmab omgarhicin. ipilimunab. lexatu-
mumab. linuzumab. lilrtuzlrorab. hrcaftmumab. mapaTu-
mumab, maluzumab. milatuzumab. moooclooal autibody
CC49. aecitumumab. drnotuzumab. ofalumumab, oregov-
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Lrrnab. perummab. rarnucirunah, mnibizunrab. siplizumab.
sonencizumab. tanerumab. rositumonub, tastuzurnah.
tlcr]le]irnumab. tucotuauDab cclmolcukiD. vcltllzumab.
visilizumab. volocixirnab. zalutuDumab.

Additional cancer tieatlrelt regitrens ilcfude a8enls lhat
afecl the tumor micro-eDvirofiDenr such as cellular signal
ing network (e.9. phosphalid.vlinositol 3-kinase (PI3K) sig-
naljng fJathway. siFaling Ircm the B-cell receJ,tor and rhe
IgE receptor). ln some eflbodimeflts. the secofid agert is a
Pl3K signnling inhibitor or a syc kilasc idribiror ln onc
embodjment. dle syt inlibitor k R7ll8. h anotlEr embodi-
Drenr is a IJKCy jDhibilor such as bv l.,ay oi exanrple anly.

Fxrmplcs ol agcnts lhar a[Iect tl]e tlunllr micru-cDviruD.
meDt include PI3K signaling iniibitor syc kimse inlibitor.
Prcrein KinBse lDhibilors such as for example dasatinib.
erlotjnib. everolimus. gefitinjb. imatidb. lapatinib, nilodnib.
pazorunib. somfenib, sunilinib. tcnrsirolimusi Gher AnSjo-
gflesis lnhihilors such as for example GT-111. .II-101,
Rl530r OdlerKinase lnhibirors such ss for cxamplc AC220.
-c.C480. ACE-041. AMG gfij. .A.P24534. .Any-614. AI7519.
-4T9?83. A!-95I. axitinib.,{ZDI I52. A2D7762. AZD8055.
fD8931. balbtioib. ts-{Y 73-4506. BGJ398, BGl226. Bl
8|283. Bt6727. BjBF 1120. B]BW 2992. BMS-690154.
BMS-777607. BMS-863233, BSK-46r364. (nL-101. CBp-
11981. CYCll6. DCC-2036. dinaciclib. dovitinib laclate.
l:7050, IIMD 1214063. F,NMD-2076. foslanutinib diso-
dium. GSIQ256098. CSK690693. INCB I8424. INNO-406.
.INl-26483327. JX-594. KX2-391. liDilanib. t,Y24,03618.
MG('D26-5. MK-(x-<7. MKl496. MLNI{054. MLN8237.
MP470. NMS-I I 16354. NMS'1286937. ON 01919.Na.
OSI-027. OSI-930. Blk iDhibitor. PIr-00562271.
PF-02341i166. PI-03814735. P[-O4217903. PU-O4554878.
PF-0,1691502. PF-3758309, PHA-739358. PLCI397. pro-
geDipoicrin. R547. R763. ramucirumab. reSomfeoib.
R05)85426. SARl03l68. SCH 727165. SCil-Ir76.
scx523. SN$314. t',AK-593.]nK-901,',IK1258. ILN-
232. -r-rr%07. xLl47. XL228. XL281R05126766. XL418.
xL765.

lurther examples oI anli-ca[cer agerls lbr use ilr combj-
natiotr with a Btk inhibibr compound include iniibilors ol'
mitogen-aclivaled protein kinase sigraling. e.g.. LI0l26.
PD98059. PDl84352. PD0325q11, ARRY-142886.
58239063. SP600125, BAY 43-9006. woflDDnniq or
LY294002: Syk jnhibiiors: mTOR inhjbitorsr ard a[tibodies
(e.B-. rjtuxan).

Other snti-cancer ageols that calr be mtployed ir colrlbi
mrioD wilh a tslk inhibitor compound includc -Adriamycin.
DastjnoDryciD- tslcomyci.r, Vinblaslinc. ('isplatin. acjvicinl
aclarubici( acodazole lydrcchloride: acroniael adozelcsin;
aldesleulJu altretami-ne: ambomycini ametanlrcne acelalel
amiloglutethimidet ansacrine: altastrozole; anibramycinl
asparaginate: asfarliD: azacilidiDe: azelepa: azotomycin:
batimastar: beDzodepai biHlulamidel bisa rene hydrochlo-
ddei bismfide di!]esylate: bizelesirl: bleomycin sulfarel
brequinar sodium: bropiriniocl busulfalrt cactinoDrycinl
cahrsterEDel c?Ece lidel carbeti&eq carboplatin; carrDus-
tirs canrbicin hydrocNoride: €ftelesiri cedeliDgoll
chlorambucil: cirolemycini cladribiie: crisnalol mesylatel
cyclophospha&idel cytarabine: dacsrbazine: daunorubicitr
hydmchlorider d€citabine: dexonnaplatiri dezaguani&r
dezaguanine mesylate: diaziquone: doxorubicir doxorubi-
cin h-vdrochlo;del droloxifenei droloxife[e citratel dmmo-
slanolo[e propionatei duazomycjn: edatrexaie: eff orrithine
hydrochloride: elsamitruciDi enloFlalin: eDpromate: epipm-
pidincl cpinbicin h]dmcbloride: erbulozolel csonrbicia
hydrcchloride: eslmmuslitrei estramuslirc phosphate
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sodium; aani&zole; etoposide: etonoside nhospharel eto-

nrine: fadromle hydmchloride: fazaabinel felrElinidei
floxuridine: fluderabinc phosphare: fluoroumcil; flunrcil-
abitre: lbsquidorcl lbstriecin sodium; gemcitabinel Serucit-
abine hydmchloidel hydroxlurea: idrrubicin hy&oclio-
ddel ifosfamidq ilmofosinel i erleukin II (including
recombirarf interleukin II, or rIL2). inlerfercn alfE-2a;
interlemn alfa-2bi interferon alfa-[l: interfemn alla-n3l
interlemn beta-la: i erfemn gaDma-lbi ipmplatin: irino-
tccan hydrocl oride lanrmtidc acelatcl letrozolel leuprolide
acetalei liarr]zole hydochloride: loDetrexol sodium; lomus-
liDer losoxatrtmrc h)drochloride; nrasoprocol: maytansinel
mechlorelhamine h1'dnrchJoride: ]negeslrol acelatel
melellgestrcl acetale; Eeipha]an; menogaril: mercaptopu-
rine: melhomxate: methotrexate sodiuEl: Betoprine:
meturedepal mitindomidel mirxarcini lrrirocrcEifl mitogil-
liD: miromalcin: milomycin: mirosperi milotafle: mitoxsn-
lrone hydrochlo.ider ntycophenolic acid: nocodazolet
noBalamycin: ortr)aplalin: oxisuran: pegaspargase: peliomy-
cinl peDtamustine; peFlomycin sullatei perfosfaEide: pipo-
broman: njposulfatrl piruxaDtrooc hydroclroridei plicamy-
ciEr plomesiarc: porfimer sodium: pomromyciD:
pred.o:mustine: nmcarbazine htdroct ondel puroorycin:
puomycitr hydruchloridc: pyrazofurin: riboprine; rogletim-
ider safisgol: safilrgol hydmchlodde; semustide: simtrazene:
sparfGale sodium; sparsoDyciD: spirosemaDium hydro-
chloride: snlmmufl iner sFiroplatin: slrelroniSri'r: nrelk,,/n.
cin: sulofenur: talisoEryciDi tecogalan sodiuml tegafrJi
tcloxantrolc hydrcchloridcl tcmopor.lini teniposidel t mx"
ironer lcslolsctonc: thianripriuc; thioguadnc: thiotcpai
liazolirdn: lirdpazamiDci torcmif€nc citratei trcstolone
aceure: lriciribine Fhosphalel rdmarcxate: tiinetrexate glu-
curoDarei triploreli.oi obllozole hydrrrch.loridel umcil mus-
tardi urcdepai I'apreotide: verteporfm: vinblastine sulfarc:
vinffistine sullatei vindesine; vindesine sullatel vinepidine
sulfate: vinSlycinate sulfatel vi leurosirc sulfatel vinorel-
binc tarIl"le: vitrmsidine sulfatci vilzolidinc sullatel voro-
zolcs zcniplatin; zinosiatin: zonrbicin bydrocbloridc.

Other a$li-carcer ageDls ttzr can be employed in combi-
nation with a Btk hlibiror mmpound includer 20-+i-1. 25
dih)'droxyvilard! D3l s-elhynyturdcil: abiraterone: aclaru-
bicin: acyl-fulveei adeclpenol: adozelesin: aldeslzukin;
ALL-TK antagonirtsi altretaDine; amba&ustiBel aidaloxl
amiloslinei amioolevulinic acidi amrubicin: amsacrine:
aDaBrtlidel analto,folc: an&ographolidel arrgio8mcsis
inhibilors: anlagonist Di antagonist Gl antarelix: anti-dor-
salizing morphogenelic pml€in-l i aDtiandm8efl. Irostatic
carcinomai antiestrcgent altioeoplastoni afiisense oligo-
nucleotidcs: apbjdicoliD glycinale; apoptosis getrc modula-
lors; apoptosis rcgulators; apuIiDic acid; ara-CDP-DL-
PIB-{I aryioiDe deaDinasq rsulacrincl alameEtlltre;
at imusliae: axinailalin l: axinaslalin 2: axiDaslalin 3; aza-
s€tron: azatoxint azatlTosine; baccatio III derivativesl bala-
noil balimastatr BCMBL aotagoDistsl benzocbloriDs: ben-
zoylslauroq)orirci b€u lactam derivativesl beta-alethircl
betaclamycin B: betulinic acid: bFGF inhibitor; bicaluta-
midei bisanrenel bisaziddiq,lspennirci bisaafidel bis-
trateEc ,A.: bizelesini brelatei brupidminei budolilane;
buthionile sullbximinel calcipolrioll calFhosrio Cl camp-
tothecio dedvatives: cirla.r}lox IL-2: cape.itabitrel csrbox-
amide-amiDo'triazole; carboxyamidot_iazole; CaRest M3;
CARN 70O; cartilaSe derived inhibitoIl caEelesin; casein
kilase inhibitoE (ICOS): casranospermitre; cecropin B:
cetmrelix; chlorirlsi cbloroquino/,alirle sulfona,njdei
cicaprcsl; cis-porphyritr: cladribine: clomilbne aralogues:
clotrimamle; collisDycin -{i collismycin ts; .ombretastatin
A4; combretastatiD amloglel coffigedlli cr"Ebescidin 816:
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crisnatoll cryplophycin 8i cryntophycin A derivativesl cum-
cin .{: cycloJrnhnrhraquinones: cycloplatarn: cypemycin:
cFarabire ocfosfate: cyolytic ftcto( c).tostatin: daclix-
ilnabr decilabiaei dehydrodidennin Bl deslorelin: dexah-
ethasonel dexilosfamidel dexmmxaoe: dexvempamill diazi-
quone: didemnitr B: didoxl dielhylnorspeffdne; dihy&o-s-
azrcltidinei 9-dioxam].ciDi diphenvl spiromustinei
docosanoll dolasetmn: doxiff uridjDei droloxifenel dronabi-
nol duocarmycjD SA: ehs€leu ecomustine; edelfoshei
cdrccoloeab: cflomitlirci cleErenei cJajtefu( epinbicirli
epristeridel estrarDuglioe a[aloguei e$troBetr a8olistsi estrD-
gen antagonists: etanidab le: etoposide phosphate; exemes-
lanei fad$zole: Iazt.abine: IlErctiaide: nlg.dstim; fltras-
leride: flavopiridol: flezelastiner fluasterone; lludarabine;
fl uomdaunorunicin hydmchlorjdel lodmimex: fomlestanei
foslriecin: fotemustiDe; gadoliniuo texaphyritrl galiiul!
nitral€: galocilabine: Sanirelix; geladnsse iDtrihitors; gemcit-
abinel glfi athione inhjbitors: hepsulfam: heregulini hexam-
eth,vlene bisacelamide: hypericinr ibandronic acid: idarubi-
cini idoxifcncl idmmantoncl ilmofosioel ilomastali
jmidazoacridone!: imiquinodl inrmulosti llant peplidesi
insuli.o-such as lbr exaaple gmwth factor- I receptor ifiibi-
tor; interfemn agonists: interGtons; irtedeukiosi ioben-

Euane: iododoxonrbicfu: ipomealrol, 4-; iroplacl: iNqalad-
ine: jsobengarcle: isrhomohalicondritr B: itasetron:
jasplakinolide: kzhalalide F; lamellarin-N trjacctalel lan-
reotidei leinamycini lenoEFstiml lentina, sulfatel leptolsta'
linl lerozole: leukemia inlibiiing faclor: leuk(r),te alpha
intcrfcmnl leuproljde+cstrogeo+proBestcronel lcuprorclini
lcvamisolcr liarozolc; lirrcar polyaminc analogucr lipophilic
disaccharide p?lidel Iipopbiljc plalinum compounds; lisso-
clinamide 7: lobaplatin; lombric inel loDeirexol; lonidamine:
loscxaDtrEnel lovastatini loxoribinq lutotecalri l etiulD
texaphyrir: IysoIllirei lytic peprides: mairansin€i mannos-
tatin -41 marimasrali rnsmprocol: rnaspin: matrilysin inhibi-
to.si matrix metalloproreinase inlibilolsi menogadll n)er-
baroEc; mctcrclini mcthionimsct mctoclonranider MIf
inhibifor, Drfepdslone: mihefosile: mtilllostimi mis-
marchsl double slrdoded RNA: milogMzone: mirolacloli
mitomycin an:rlogucsi milonatoer mitotoxin fibroblssl
gror^,ti lhclor-saporjnl Diloxantrone: Dlofarctene: mo]!r"-
mostiml monoclo[al anlibd]. hutrla[ chorioajc golladolro-
phin; motrophosphoryl lipid A+myobacrerium cell wall sk:
mopidaool: mulliple drug resisrance 8etre inhibitofl mul-
liple tumor suppessor l-based lherapyi mustard aDticancer
agentl mycaperoxide B: mycobacrerial cell \ralt extmcti
myiapoFne: N-acetyldinalinq N-substituted bep-amidesi
nafarcliD: rsSrcstip: naloxonc+pe[lazminel napavi[r rkph-
terpin: Dartoerastiml ftdaplatin: rcDorubici[i oeri&oaic
acid: neutral endopeptidase: nilutamide; nisamycinl nildc
oxide modulaloEl nitirxide a ioxida t aitrullyn; O6-ben-
zylguaninei oclreotide: okicercne: oligotrucleotiaks; oD.a-

pdstotret oDdaDsetteni ondaNetroul oraciE oral c)'tokioe
inducer: ormaplatini txarerone: oxaliplatm: oxaunomycin:
palauamifle: palmitoy]rbizoxin: pamidrctric acid; panaxyr'
riol: panomifene: parabaclini pazeltiptirci pegpspargasci
peld€sirc: pctrlossn polysullate sodium; pentostalin; pentm-
zolel perllubronl prfoslamidel perillyl alcoholi pheoaziBo-
myciri pherylaceulc: phospbalase inhibiton; picibanil:
pilrarpine hyd$chloridei ptanbiciD: pirilrexim; placetin
A; placelin B; plasminogen activalor inhibito4 pladnum
coDrplexl platinufl cohpourdsi plotinum-triamine complexi
porlioer sodiumr porfiromycitrl prednisorcl propyl bis-dc-
ridone: prosuglandin Jzl proteasome inhibitors: Frotein
A-based immure modularo( pmlein kinase C fuhibitoE
protcin kinasc C inlibitors- microalgall protcin qmsi[e
phosphatase iDhibjtoNi pruine [ucleoside phospLorylase
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i hibiton: nurprrinsi pymzoloacridine: pyridoxylaled
hemog)obin polyoxyethyierie conjugalei raf aDtsgonistsl
Eltiuexcdl ranrosclron: ras farrcsyl prDteio tr?Dsfclasc
inhibitors: ras inhibitors; ras,(i,{P ioldbjtorl rctelliptiDe
demethyialedl rbeniun Re 186 etidrcrEtel rhizoxiDi
ribozymesl RII rBtiDamidel rolJetiDrjdei rohitukine:
romurtider rcquinimexi rubigiDone Bl: ruboxyli sa6[go1:
saintopinr SarCNlI: sarcoph!,tol A: sargramosliD: Sdi l
mimetics: semustinq senescence derived inhibitor li senre
oligotrucleotides: signal ImrsductioD iDhibitors: sieral traos-
ductioo modulalorsi single chais a[tigelr.billdilrg prcteill:
sizofiran; sobuzoxa[e: sodiunr borocaptatel sodiurn pheny-
lacetaLe: vrlrerol: sr.rmat..'medin binding prutein: sr:ntrmin;
sparfrxic acid: spicampi.n D: spirumustine: splenopentiu
spoDgislatin 1; squalami[e: stem cell inhibitol stem{ell
divisiou iDhibitorsl stipiaridel stromelysiD inhibiton;
sulfitrosjne: superaclive vasoactive intesdnal peplide antaSo-
nisl: suradista; suramin; swainsoniner syntheric glycosarni-
noglycans; tallimustinei tamoxifen methiodide: tauromus-
tinei tazarotenel t€cogalaD sodiun: teg8fu( lellurap,ryliuml
telonrerasc inhibiiorsi leDoporfini leoozolomider tedpo-
side; tetrachlomdecaoxidei retrazomine: lbgliblastinei thio-
coralinq lh.rombopoietin; tkomboFoietin olitrleticl thymal-
Iasin: thymopoielifl re,ceptor agonisl: thymoldnalli thyroid
stimulating hormonei rin ethyl eliopurFurini lirspazamine:
ti(anocene bichloride: roFsenliDi toremilene: tolipolent stem
cell factor; mnslation inhibitors: tretinoin: Iriacetyluridiner
triciribinei lrimeuexat€i triptorElin; tropis€troEi turosteridei
lyrosinc kinase inhibitors: rymhostiosl UBC inhibilorsi
ubcnimcxl uro8cnital sinus-dcrived Bro*1h inlibitory fac-
1or: uiokinase receplor .mtagooistsl vapftolide; variolin Bi
'vector El-stem. eryIfuoc)'te gene lheIapvl velaresoll
veratdoel verdinsi vereporfioi vioorelbinel vinxahioet
vilaxin: vorczolei zanoterooei z€niplatini zilascorb: and
zitrostaliD stimalaDer.

Ye1 other anticancer agents that can be employed in
combiDarion witb a tslk inhibilor compouod includc alky-
latitrg agents. antimetabolhes, rutuml pmdrcts. or hor-
molles, e.9.. nitmgen mustards (e.s.. m€cbloroerhamine.
cyclophosphamide, chlommbucil. etc.). a(rLl sulfoDstes
(e.g.. busulian). ni[osoueas (e.9., carmusline. lomusliDe,
etc.). or tdazeDff (decaiaziDe. elc.). Exa&ples o1'aotioe-
tabolites irclude but are rmt limited to folic acid analog (e.g.,
metho[exa1e). or pydmidine a]lalogs (e.8.. C],tambi!e),
purine analogs (e.g.. mecaptopurirc. thioguanine. pentosta-
rin).

Examples of alkvlaling agents thal can be enployed in
combination a Btk jDhibiror compound ircluale. bnt are not
limited ro. dtioBeD Erustards (c.8.. ]rlechlorcetharDil]e.
c-vclopholphamide. chlorambucii, melphala!. €tc.), cthyle'l-
iinine iurd methyl-firelaJdEes (e.g.. hexaElethylmelamine.
Lhiotepa)- alkyl sulloDalcs (e-8.. busullatr). nitrosourcas
(e.g.. camustitre. lomu$ioq semustioe. streplozocin. etc.).
ortriazenes (decarbazine. etc.)- Examples of afl imetabolites
include- bul are trot limited ro folic acid analog (e.9..
mcthoircxsrc), or plrimiditrc alulogs (c.9.. fluorouracil,
Eoxuridirc. Cytarabio€). purine analogs (e.9.. mercaptopu-
dne. lhioguadue. peEloslati!-

Examples of anti<anctr aSenls which acl by arreslinS
cells io the G2-M ptrases due to stabilized microtubules and
wbicb catr be used iD coEbiDatioD *_ith a Btk inhibitor
conDound include withour limitalion (he following mar'
keted druBs and drugs iD developn1est: Erbulozole (also
known as R-55104). Dolaslatin lO (also knowD as D[,S-10
and NSC-376128). Mivobuli-o isetlionate (also kno*n as

Cl-98()). Vincristirc. NSC-639829. Discodeflnolide (also
kmwn as N!?-XX-A-296). .ABT-751 (Abbox. also knowtr
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{s E-7010), Ahorhynirrs (such as Ahorhy(in A and Aho-
rhynin ( ). Sfnngistatins (such as SFrngistatin l. Spong-
islalir 2. SpoDgisrarin 3. Spotrgislalin 4. Spongistarh 5.
Spongistatin 6. Spongislalin 7. Spongistatin 8. and Spoog-
istatin 9). CemadotiD hydrochloride (also k own as

LU-I03793 and NSC-D-669356). Epothilones (such as

Epothilone ,,\. EpotbiloDe B, EpothiloDe C (also koo1,o as
desoryepthilone A or dEpoA)- F,pothilon€ D (also rcferred
to as KOS-862. dF.F,B. and de.oxye?othilone B). Etloth-
ilotrc t. Epoftjlorc l. Eportrilore B N-oxidc. Epothilorc A
N'oxide, 16-azn'eFotlilone B. 2]-aminoepothilolre ts (also
kno\,,,o as BMS-310?05), 2 l-h]drcxyepodilone D (also
kno*r as Desoxyepothilone F aDd dEpoF), 26-fuoroeporh'
iloDe). Auristaritr PE (also kno*n as NSC-654663). Sobli-
dotin (also linirwn as TZT-1021). LS"4559-P (Phrmacia.
also known as LS-4577) LS-4578 CharDoacia, also ktrown
as LS-477-P), LS-4477 (?hamacia). LS-4559 (Phamacia).
RPR-!12378 (,{ventis). linc stine sulfatg DZ-3358
(Daiichi). FR-182877 (Fujisawa. also known as

wS"988sB). GS-I64 (Takcda). GS"Iq8 G'aleda), K-AR-2
(HuiEffiao Acad'rmy of Scieoccs). BSF.221651 (8,{S!',
also known as ILX-651 aud LU-223651). S-4.H-49960
(Li11]/Novartis), SDZ-268970 (Lill)'/Novartis), AM-97 (Ar-
marl4(yowa llal,.l,o). AM-112 (.A.rmad). AM-138 (Armad./
Kyowa Halko). IDN-5005 (Indena). Cryptophycid 52 (also
kno\rn as LY-355703). AC-7739 (Ajidomoto.6lso knowtr as

A\E-8O63A and CS-39.HCl). AC-7700 (,{ji,romoto. also
known as AVE-8062. AVE-8062A. CS-39"L-SeiHCI. and
RPR-258O62A), Vitilcvurmidc. TDhulysnr A. Canadcnsol.
Centaurcidjo (also kDow! as NSC.106969).'I1138067 (lu-
larik. also kno,,!D as T-67. TL-l38067 aDd TI-138067).
COBRA.-I (Parker Ilughes Imtitute. also known as DD[-
261 aod WIII-261). IIl0 (Kaosas Stale University). 1116
(Kamas Stare Unive6i!v). Oncocidin.Al {also known as
8T()-956 and DIME). DDE-313 (Parker Hughes IDstitule).
Fijianolide B, Laulirnalide. SPA-2 (Parker Hugbes Institule).
SIA-1 (l'arker Hughes lfftitute. also know[ as SP]KEl:P).
3J.{A.BU (C}4ostreleloirMt- Sinai School of Medicioe. also
kno\r'n as Ml-569). Narcosine (also kDo*n as NSC-5366).
Nascapine, D-?4851 (Asta Medica). A-1059?2 (Abbot).
Ilemiaslgrlin. 3-BAABU (Cytosk€lelonMl. Shai khool oI
Medicine, dlso known as MF-191). TMPN (Arizona Slare
Uoiversiry), !'alladocelle acerylacelomte, T-138026 (Tu-
larik). Monsatrol. lnarccine (also kmwn as NSC-698666).
3-IAABE (Clbskeleton/M1. Sinai School of Medicine).
A-204197 (Abbott). T,607 (Iniarik, also krornn as

T-9fi)607). RPR-Il578l (Aventis). Eleulherobins (such as

Dcsmethyleleuthercbi[ Desael-v]eleutherobiD. is(,e1eutlrcr-
ohh ,4', aDd Z.Eleuherobirr. Caribaeoside, Caribairrlin.
Halichor&in B. D-64131 (Asra Medica), D-681.14 (Asta
Medica). Diazonamide,c.. A-293620 (Abbol1), NPI-2350
(Nereus). Taccalonolide A. TtlB-245 (Avenris). -ar-259754
(.{bbott). Diozostath. (-)-Phenylalisrh (also known as
NSCL-96F037), D-68838 (Asta Medica). D-68836 (A6la
Medica). MyoseveriD B, D-43411 (Zentaris. also ktrowD as
D-81862). 4-289099 (-{bbott). A-318315 (Abboll). HTI-
286 (also kno\,,'D as SIA- 1r 0. trifluoroacetate sah) (Wyeth).
D-82117 (Z€ nris). D-82318 (Zctrraris), SC-12983 (NCD.
Resverastatin phosphate sodium. BPR-OY{07 (Nariooal
Ilealrh Research Instituter. aM SSR-250411 (Snircfi).
Biomarkers

Disclosed herein fu cenain embodiments. is a Dethod for
treatirS a hemalologic-al mali8uncy h ar individual iD rced
thereof. comprising: (a) administering 1() lhe individual an
amoull ofan irreversible Eltk illhibilor sufrcient to mobilize
a plurality of cells ftom the lrlaligEaacy: aod (b) analyziog
fie rnobilized pluality ofcells. ln some embodiDents, the
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amount of the irreversible Brk inhihitor is sufrcient to
induce lymphocyosis ofa pluralit, ofceus froD ttre malig-
nancy. In somc cmbodimcnts, str,alyzing thc lrrobilircd plu-
rnlity ofcells compdses prcparing a biomarker prolile lor a
populatioD of cells isolared frorIl lhe pluralily of cells. ln
sonre etrrbodimeDts. lhe biomarke! expressioo profile js used
to diaprose. determine a pro$msis. or qeate a predictive
pmfile of a hematoloSical Drali8inarrcy. In sonre embodi-
meflls. the biomarter profile indicat€s the expression of a

bionarkcr. t.hc cxprcssion lcvcl ofa bionrarkcr. murations ur

a bjoDariiej. or the presence oF a biomarker. lo some
embodiraents. the biomarker is any cytogenetic. cell surface
molecular or prcleia or RN.{ expNssio[ rna\rker. IlI some
embodi]nents. lhe biomarker is: Z{P70i l( 14,18)r p-2 lricIo-
globulitrl p53 mulatiotral statusi AIM DularioDal slatus;
del(I7)p: del(Il)qi del(6k; CD5; CDllc; CD19; CD20i
CD221 CD25: CD38; CD103l CD138: se.reted: sudace or
cttoplasmic immunoglobuliuexpressioD: % mulational st -
tus: or a combination thereoil hr some emhodimeDts. the
method furtber comprises Fmvidiq a secolld caocer lreal-
mclrl rcgimen b6sed on ihe biimarker pronlc. h some
embodimenrs. the method fiuiher comprjses rct adminisll:r-
ing based ou the biolrarker profile. Io soue elrbodirllellts,
lhe method furiher compris$ prcdictjn8 the eficacy ol'a
beatmenl regimetr based on the biomarker profile.

In ce(ain embodimenls, the methods comprise diagaos-
ing, detemining a froSnosis. or creatirg a Frediclive profile
ofa hemclologic.l malignancy based upoo rbe expression or
prcscncc of cctlain biomarkeN. In othcl embodinrcnta. thc
mcthods furtlrcr comprise su"tilliq patie.trt F)pulations
based upoo the expies$ion or pleselce olcertain biooarkers
in the atrected lyn:phoc-rtes. lD still other embodi$etrts. the
methods funler comprise delermininlL a rherapeutic regimen
for the subject based upon the exTrcssiolr or preseoce of
ceflain bionrarkels itr the afrected Il,mphoq.tes. lD ,.er other
embodimenrs. the merhods lifliEr comprise predicring a

resporlsc to ftcrapy io a subjecl based upoir the exprcssion
or preseoce oI ceisin biomarkcn in thc atrectcd IlDrpho-
c!1es.

lo ce(air aspects, pIovided herein are nrethods of diag-
nosing, determining a prognosis. or creating a predicrive
prolilc ofa hernalolo8ical malilBancy in a subj{:cl compds-
ing: (a) administeriEs a Btli inhibilorlo ihe subjecl sufrcient
lo result itr ao itrcrease or appeamnce h the blood of a
subpopulation of lymphoclesl alld (b) determiril8 the
expressio$ o, preretrce of o$e or more bjomarkers fionr one
or more subpopulslion of lymphocyes; whereir the expres-
sion or presl]rlce of olrc or morc biomarkcrs is used lo
diagDose the hematological maligdaDcy, dclemial- the prog-
nosis ofthe heoalological lulig[ancy, or cEate a prsiictive
pnrfile oI the hematological malignancy. In one embodi-
mc.lt. the incresse or appearance jD the blood ()1 a subpopu-
lation of lymph$ytes is determiftd by immunophef,otyp-
ing. lo atrother embodimenl, the rDcrese or appearanc€ i!
lhe blood ofa subpopulatioD of lymphocytes is detemined
by flmrcsccnt actjvatcd ccll sonin8 (I-ACSl.

ln other aspects. provided herein are methodi of slratily-
ing a paticDt populalion hsving a hemalological malignsncy
comprisinB: (a) adminisleriry a Btk inlibitor 1(} the subjecl
sufrcietrt to rcsult i.E an i[crease or ap?earance in the blood
of a subpopulalio[ of lymphocyesl and (b) deteminjDg the
expression or preseme of one or more biomarkels froD olre
or morc subpopulation of lympboc),res I \rherein the expres-
sion or f,resence of one or more biomarkers is used to stratify
patieds lbr trcatne]lt oI the heorato]ogicnl Ealignancy. In
orc cmbodioetrt. the ircreasc or appcarBncc in thc blood of
a subpopulaljon of lymplloc),tes is detemriDed by inmuoo-
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ph€notytJi'rg- lrr another ernhodiment. the increase or
appeararce in the biood ola subpopulalion oflympbocyles
is dclcmrincd by 6uorcsccnt actjvatcd ccll soniru (FACS).

Irr still other aspects. provided herein are methods of
derermhing a thempeutic regiDren in a srbiect havi g a
heoralological malignarcy comprising: (a) administe;nE a
Btk inhibiror to tle subje(r sufrcienl to result h rD fucrease
or appearance ir the blood of a subJropulation of lympho-
c,,res i aod (b) detenmioing the exprcssioE or presence ofone
or morc biomarkers fnrm one or more subpopulation of
Iymphoc,,lesi \r'hereirl the expressiotr or preseoce of one or
morE biuma*ers is u5cd l.' determinc lh( rherapeuric regi-
men lbr the treatflenl o, the hemaloiogical malignancy. Ir
or1e eDbodtDent. the ilcrease or appsualrce iI] lhe blood oI-
a suhpopulation of lymphcrytes is delermined by imlnuno-
pheooryping. ln anorner embodimenl. thc incrcasc or
appearance in ihe bbod ofa subpopulation of lymphmyres
is deterrDined by fluorescetrt acrivated cell sortiDg (FACS).

In ye( other aspects. provided herein are Drelhods of
predicting a r€spoEs€ to thempy in a sDbiect having a

be.malological Dralie.nafty comprising: (a) admhhtenng a
Btk inhibitor to thc subjecr sufrcient to result i]l an increase
or appearane in lhc blood oi a subpopulalion ol lympho-
cyt€s: and (b) dete@ining lhe expressio0 or preseice of olre
or more biomarkers from one or Elore subpopulatioo of
Iymphrrcltest wherein the expression or presence oforre or
more bioDarkers is used to predict the subject's respoose to
drcmpy Ior thc henlatological malignancy. In one embodi-
mcnt thc incrcasc or aFpearance in the blood of a subpopr-
Iation of tymphocylcs is determined by immunophenoryp-
in8. ln anotber embodioem. the jnc.ease or appeaml}ce iE
lhe blood of a subpopulation of lymphocytes is derermiDed
by fluorcscent activated cell soriinS tt:A( S).

ln ceiaiD aspects. Fovialed llerein are merhods oI diag-
n$ing. determining a prognosjs. or cre6liru a prediclive
profilc ofa hematological malignaDcy in a subjcct compris-
ing determioing ti$ expression or prcscflce of one or morc
biomarkers fmm oDe or more subpopulation oflympbocltes
irl a subject that has rcceived a alose of a Btk iohibiror
1l herei-n the expression or presence oI one or more biomart-
ers is uscd b djalFos€ rhe hematological nlalilBancy. deler-
mioe the plo8losis of rhe hematoloSical malignancy. or
create a Fredicrive profile of rhe hernatological DraligDa[cy.
Il1 olre embodillent. the dose of B0i iDhibitor is sirfrcieEl to
resulr in an increase or appearance in the blood of a
subpopulation of lymphocytes d€fi ned hy imnrunophenotyp-
inB. lo aaorller embodiEcnl. rhe deteflrdni[g tbe expressiotr
or presence of oDe or more biomarkers from onc or morc
subpopulalion of lyDphocytes ltrher comprises isolatirr8.
detectiag or oeasudEg o]1e or more type of ]yEpbuuytc. ln
still anothcr embodimeDt, the Btk inhibitor is a revenible or
irreversible irhibitor

In other aspects. p rvided herein are methods of strariry-
ing a patieDt populatiotr bar/hg a bematological maliglarcy
comprising detcrmidtrg the exprcssion or prcscnce of onc or
nrore biomarkers fmm Dne or more subpoprlatioD of lym-
phu-yles h a subjed thal has rcceived g dose of a Bdi
inhibitor wherei[ the exprcssion or presence of oDe or more
biornarkers is used to straliry paiimts for treatmellr of the
hematol(Bical maligDaDcy. ln one embodiment, the dose of
Btli inhibjtor is sufrcieot to result io arl increase or ap?ear-
ance in lhe blood of a subpopularion ofll.mphocyres defined
hf inmunophenotyninS. In another enlbodiment, the deter-
lrinilrg the expressioD or presence of one or more biorDark-
lrrs fiom one or more subpopulatiotr of lymphocltes fitnhcr
comprises isolatilg. detectin8 or mea5ruio8 ooe or more
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type of lymphocle. Lr srill armther embodiment. lhe Btk
iolibitor is a reversible ff irrevecible inhihiror

ln still o$cr aspccrs. providcd hcrch arc mcthods of
determining the therapeutic regimen ir a subject having a

hematolo8ical maliFraDq, compisitrg determiDin8 lie
expressioD or Freserce of one or morc biomarken lrom one
or morc suhpopulation of lymphm),res in a subjecl thal has
received i dnse oIa Rlk inhibilor v,herein the extr€..,ion ('r
presence of oDe or more biomarkers is used lo delermine the
therapeutic reginen for thc lrcatmcDt of the hellratoiogicrl
rnalignancy. ln one embodimed. the dose of Bth inhibitor is
suflicienr 1() r6ult iD a, incr*sc or appe3mrce h i}c blood
(}1 a subpoputalior oI llmph(rcyles d€f ed by immunophe-
rrolyping. In anolher enbodimed. the delemridr]g the
expression or presence ol one or more biomarl<ers from one
or more subpopuladoD of lylphoc,.tes I1]flher cotupdses
isolalinS. detecting o neasuriDfL one or more l]?e oI
ly,ntilGyle. In sljll arotherembodimenl. rhe Brk iDhibilor is
a rever$ible or irreveNible ifl]ribilor

In yct olhcr aspncls, pmvjdcd hcrcin src ml'thods of
prediclil4 a response to therapy in a $biect havirg a

henatological maligrancy comprisilg determining the
expressioll or prcsence ol ol1e or more biomarkeis fioD] one
or more cirLulaling lymphocytcs in a subje(t thar has
received a dose ofa Bdi inhibilor whercin fie expresrioD or
presence of one or more biomarkels is used lo predict the
subjecl's response to therapy for the hernatoloSical naliS-
mncy. In olre embodimellt. the dose of B& inhibilor ;s
suflicienl ro resuh h an incrcase or appc:ralcc in thc blood
of a $rbprpulatior of lyr+h&.)tes de6&.d by inu0r.ooFhc-
not}?in8. ln another embodiment. lhe delermiDins thc
expression or preseEce ofoDe or more bionmfkels ftom one
or more subpopuladon of lyrnphocyles tunher comprises
isolatiry. detectillS or measudDs oDe or more tlpe of
lymphoc),te. Io srill another embodiueDt. rhe Brk iDhibitor is
a reversible or irrerersible inhibitor

-{s cootsrplated hercin, ally biolrarker rcla1ed to ]rema-
lological malignancies are in some embodim!'ats utilizcd in
the preseDt methods. Ihese biollarkers include ary biologi-
cal oolecule (fouud either in bJood. other body fluids. or
tissues) or ary chftmosomal abnormalily that is a si!$ ofa
helrratologcal malignancy. lD ceflain embodimenls, the bio-
markeN ioclude. bul are tror limited ro. TdT. CDs. CD11c.
CDl9, CD20. CD?2. CD79a. CD15. CDlo. CD38. (DI38.
CD103. CD25. Z-4.P-70, p53 Eutational sratus. AfM muta-
tional starus, nrut tional stalus of lg\'H. chromosome 17

deletions (del l7n). chrcmosotrre 6 deletiorrs (del 6q). chro-
mosomc 7 dcletions (del 7q). chromosome 11 delclions (del
l1q). rrisomy 12, cbronrosomc 13 dclctions (dcl 13 q).
t(ll:14) cbromosomal traoslocatior !(14:18) cllmmosoolal
trarrslocrliorl' CD10. CD23. beu-2 microglobulin. bcl-2
expEssioo. CD9. presence oI Helicobadcr p),lori. CDls4l
CDlo. Al(l. NF-KB. wNT. Mtor. ERK. I\trAPK. and Src
tyrosi]le kimse expressio!. lD certaio embodimenls. lhe
biomarkers iflclude ZAP-70. CDs. r(14: l8). CD38. 8,2
microglobulin. p53 nulational status. -{l M mfiational sta-
tl]s. cbmmosome 17p deletion. cb.romosoDre llq deletio[.
surlace or c,'toplasmic immunoSlobulin. CDl38. CD25. E
deletioa. CD19. CD20, CD22. CDllc. CD 103. cl]rl)mo-
some 7q deletion. !a mutational status. or a combination
thereoL

ID certain ernbodimeDts. subpopulatior$ of patimts hav-
ing a hematoJogical malignancy canctr or pre- that would
benefit Jionr a kno'r,'n treatmem regioen are ideDtified by
screenitrs cadidate subiects 1br one or more cli.uically
usctul biomrrkcrs linown in rhc an. Any clidcally uscfirl
prognoslic Drarker knowlr to those of skill ir the art caD be
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used. In some embodimenls. the subpoprlation ircludes
palients having chronjc lymphoc),tic leulienria (CLL). and
the clinically uscfu I firogrostic markeF of particular intercst
include. bur are nor limiled ro. ZAP-70. CD38- .bela.2
microglobulin. and cytogenetic msrkers, for example, p53
mutatioml status. AfM &utational $atus. clromosoue
deletions. such as the cbrcmosome l7p deletion ard the
chromosonre I lq deletion. all ofwhich are clinically useril
lrcgnostic Darkers for this disease,

ZAP-70 is a lymsirc kiuase that associatcs nith thc zcta
suburit of the f cell alrtiBetr receptor (lCR) aod plays a

pivolal role in T cell aclivation and developm€nt (Cbatr el al.
(1992) Cell 7l:649-662). ZAP-70 uaderg,oes tyrosine phos-
phorylation aad is essential in muliating sigral transduction
folloui[g TCR stimulatioD. (Jverexpression or constitulive
activarion of tyrcsioe kioases has beel1 deoonslrated ro be
involved in a number ofmaligna.ncies including leukemias
and several O?es of solid tu&ors. For exanrnle. increased
ZAP"70 RNA exprcssion levels are a pmgDostic Drarker of
chroDic lymFhoc)'tic lcutcmia (C1-1, iRoscnwrld ct al.
(2001) J. tlxp. Med. 194:1639-1647). Z,{P-70 is cxnressed
in T-cells and natural killer cells. bur is Bor k own to be
expressed i'r norDal ts-cells. However. ZA.P-70 is expressed
al high levels irl lhe B-cells ol ch.ruDic l]mphocylic leulie-
mialsmall lymphocytic lymphoma (CLL/SLL) patients, and
more pa(icula y in the subset of CLL patieils who reod to
have lhe more aggressive clinical course that is found in
CLL/SLL patients with unmutated Ig genes (WiestDer et al.
(2003) Blood l0lr 4944-495lr tJ.S. Palcnt Applicalion
t'ublication No. 20030203416). Becausc ol thc corrclation
betwen Z{P-70 expression lwels and Ig gene mutation
stalus. ZAP-70 cao be trsed as a piogrostic ildicntor to
identify those patieuts likely io have severe disease (hi!,h
ZAP-70. unmuuled Ig ge.nes). and who arE therelore catr-
didales for aSgressivc therapy.

CD38 is a signal tmnsduclion molecule as well as an
ecloenzl.' e catalyzing the synthesis and degradation of
c)clic {DP ribosc (c.riDPR). CDJS c\prcssion is prcacnl al
high lelels in bone msfiow pr€rursor B c€lls is doun-
rcgulatcd in restitrg trorDal B cells. and ihen is re-expresr.rd
ir lemriBally diflerclllialed plasDa ce]ls (Campana el al.
(2000) Chem- Inmunol. ?5:169-188). CD38 is a reliable
prollostic indicalor i.II B-CLL. \\ fth the expression ofCD38
ge[erally itrdicatin8 a less favorab]e outcoEe (D'-Arena el al.
(200I) Leuk. Lyorphoma 42;I09i Del Poera er al. (2001)
Blood 98:2633: DDriB er al. (2002) I€l*enlia 16:30i Ihm-
him er al. (2001) Blood 98:181: Deaglio er al. (2003) Blood
102:2146-2155). lhe unfavorable clidical tudications tbal
CD38 L'xprcssiotr has bccn sssoctutcd *'ith includc ar
advaoced stage of diseas€, poor rcspoasive[ess to chemo-
therapy, a shorter lime before initial teabrent is required.
ald a shorter survival tiEe (Deaglio et al. (2003) Blood
102:2146-2155). Initially, a strong conelation betweeE
CD38 expression and IgV Bene mutatioo was observed with
patients hrving unmutalBl V ge[es displayiry higher p€F
ccnugcs of CD38.sup.+ B-CLL cclls rhau tlnsc with
mutated V gefts (DarDle el al. (1999) Blood 94:1840-1847).
Howe!'er, subsequent stldies have indicated tlBt CD38
expressio[ does lrol ahays corelate with the rqfiangement
ol the IgV 8ercs (HaDblin et al. (2002) Blood 9qrl023:
Thunberg er al. (2001) Blood 97:1892).

p53 is a Duclear phosphoprolein thal acls as a tumor
suppressor Wild-type p53 is involved in regulating cell
groii.th and divisjon. f53 birds to DNA, stimulatjn8 the
pmductiol of a prorein (p2l) thst interacts Fjth a cell
division-stimulatinB proreitr (cdk2). Wheo p2l is bouod to
cdk2. the cell is bloched ftom etrtering tle rcxt slage of cell
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division. Murant p53 is iDcapable of bjnding DNA etrec-
tively. thus prevenring p21 from acrjngas the stop signal for
cell divisioD. resultinS in uncontrollcd cell division. and
tumor lbrmatiotr. p53 also regulates the induction ol pro-
grammed ceu death (apoptosis) in response to DN-A dsmage.
cell stess or tbe aberaol expression of so&e oucogenes.
Expression of wild type p53 itr some cancer cell lines hns
heen shown to restore growth sufpressiofl control (Casey et
al. (lg9l)Oncogerc 6:179)-179'lt Takahashi et al. (1992)
CaDccr R€s. 52:131-1361. MutatioDs in p53 arc found in
rirofl tumor Oles. includillg tumors of the coloo. breist.
lung ovary. bladder. aad mary olher oIBans. p53 mulalions
have btfD lburd to be rssocialed \r'ilh Burkilt'! lymphoma.
L3-type B-cell acule lymphoblasric leutemia. B-cell chmnic
I)mphe)'tic leukeDia (Gajdano et al. (1991) Proc. Nad.
-A.cad. Sci. U.S. . 88:5413-5417). p53 abnomalities have
also been Iound associaled with B-cell prolymphocytic
leukemja (Lens et al. (1997) Blood 89:2015-2023). The gene
,or p53 is l$a1ed oo the shofl arln oa clrorrosome 17 al
l7p13.los-p12.

B-2-microglobr in is aD exr?ccllular pdein that is l1on-
covaleody associaled wth lhe .alpha. chain oI lbe class I
nlaior hisroconpatibilit-v complex (MHC). lt is detectable in
the serurn. and is an adveNe prugoostic ilrdicator ir CLL
(Keating et al. (l998) Blood 86i6fta) and Hodeldn's l)m-
phoma (Chilnowsli et al. (2002) Caocer 95:2534-2538). It
is clinically Dsed for lymfhoprolifemtiYe dis€&ses including
leukemia. lymphonu. ard n ltiple myeloola. wherc seru,r
l3-2-microglobulin levels are related to nlmor clrll bad.
pmBnosis. and diseasc activity (tsataillc e,t al. (1983) tsr J.

Haematol. 55:439-447r Aviles et aJ. (1992) Rev. lnvert. Clin.
44215-220't. P2 miqo$obulitr js also useflil iil staginS
myeloma palietrls (Pasqualetti et al. (1991) Eur J. Cancer
2711123-\126).

CyloSenetic aberrations may also be used as marken to
create a predictive prollle of a henulological nralignancy.
For cxalllplc. cbromosomc abDoflDalitics arc fouDd io a larBc
pe.rceotage of CLL palicnts and are lrclpful in pre.dicling lhe
coltse ofCLL. lorexample, a I7p delclion is irdicatjvc ol
aBBrcsslve disease prce"ression. In addition. Cl.l- patients
wilha cbromosome 17p dclctioBor mulaliotr in p53.orbuth.
arc'knonn to respond poorly lo chemotherapeulios and
dtuximab- ,{llelic loss ol1 chrcmosome l7p Inay be atso be
a useful pro8lostic marker i! cololecta] catrcer. *here
patients with a I 7p deletio[ are associated $ i1h an increasql
tendency ofdisease dissenlirration in colorectal cancer (Kh-
ire er al. (1994) Cancer 73:28-35).

Dclctiols oithc long arm ofcbromosomc 11 (l ] q) arc orc
oi thc most fralucnt stnrcturrl chrcflosomc ab.'rratjons in
varjous BTes of l) mphopr$lilerative disordeis. CLL palients
wilh chrcmosome 11q delelion and possibly AI-M mutations
have a poor sufiival compared lo patietrts wilhoul either this
defecl or the l7p deletion. Fuibermore. an llq delelion is
offen accompanied by extensjve llmph node illvolveDrent
(Dohner ef al. (1997) Blood 89:2516-2522). Thjs delelio,
also jdcntifics patienls who are al hi8b risk lbr discase
persisletrce alfer bigh-dosc lherapy and autologou! lrans-

Flantalio]1.
The atixia lel?mgicclas mulated (ATA4) gcnc is a lumor

supprcssor gene that is itrvolved i! cell rycle arrest. apop-
tosis. and rcpair of DN.\ double-slrand brealis. It is found on
chronosome 11. ITMmutations are associated with
incrcased risk lor breast cancer amon8 women \rith a thmilv
history of breast cancer (Chenevix-Trench et al. (2002) .1.

Natl. Cancff losl- 941205-2151 'llmrstenson et al. (2m3)
flancer Res. 63:3325-3333) anayor early-oEsel bresst can-
cerE (Izatt et al. ( 1 999 ) C,enes Chromosomes Cancer 26:28 6-
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294r Teraoka et al- (2001) CaDcer 92:479-487). There is also
a high frequency ofsssociotion ofrhaMonyosarcoma with
,{l'M g!'ne mutalioD'dcletion (Zhan8 ct al. (2003) Canccr
Biol. Ther 1:87-91).

Melhods lor delecting chmmosomal abnorDalilies i,r a
patjert arc well kno\*D in the an (see. lbr example. Crueo
et al. (1999) Blood 93:1372'1380; DobDer et al. (1997)
Blood 89:2516-?5?2). Methods 1(r nreasure mulared pra-
teins. such as AIM. are well known in the art {see. Ior
cxamplc. Buch er al. (20G1) CIin. C'tem. 50: 2302-23081.

'lhus. the biomarkerc thar sre c\Bluared in the methods
described herein irclude thc cell suvival and apoptotic
pruleins dcscribed supra. dnd proleirs iDvolled tu helnato.
logical maligmrcy-rclaled siSnal irg palllw ays. DelenuiriDg
the exptession or prese[ce caD be al the protein or nucleic
acid level. Thus. the bionurkers include ihese prcleins aDd
the genes ercoding these proleins. \4/here detectiotr is a1 the
prclein level. the bionarker pmtein comprises the full-
Iength polypentide or aflv detectable frrBmcnt thereof. .nd
can inclu& varianls of tksc Frotcio scquqrces. Similarly.
'wherc dctccriL]n is at thc n clcolidc lcvcl. the biotrurker
$ucleic acid includes DN-A conrprising the tulllcn8dr cod-
urg sequeuce. s fragfrent ofthe tull-leDEth codiDg se+retr.re.
vadads ol'lhesc $equenc'es. lbr cx:lmple oaturally occurring
variants or splice-varianls, or the compleDent of stch a
scqucDce. lliomarker Ducleic acids also itrclude RN , for
example, mRNA. <xmprising the tulllength sequence
encoding rhe biomarkcr protei[ of interest. a fm8mml of the
full-length RNA sequencc of iNcrcst. or larianls of tbcse
seque.Dces. BiorDarkcr protcins alld biomarkcr mrclcic acids
also include varianls (r1 lhese seque[ces. 8y "li.agmc " is
itrtetrded a ponion of lhe polyluclmtide or a portio[ of the
amillo acid sequence and herrce prolein eucoded thereby.
Polynucleolid€s lhat are fragDmts of a biomarker lNcleo-
lide sequerce genemlly comprjse at l€asr 10. 15. 20. 50. 75.
100. 150. 200. 250, 3m. 350. 4fi ). 4g). 5(n. 550. 6m. 650.
700. 1100. 900. 1.000. 1.100. 1.200. l.3U). or 1.400 contjgu-
oDs n cle.rtidqs. or up lo the trumb(Y oltruclcotides prcscnt
in a full-leD8th biomarker polynucleotiale disclosed hereil
,{ fragmeN of a tiollrarker polynucleolide uill generally
crcodc al lcast 15, 25. 30- 50. 100 150. 20O. or 250
contiguous amino acids. or up lo rhe lolal Dumbcr ol amino
acials presenl ill a lull-leuglh biomarker proleir of ile
inv€ntioD. "\'arianf is inlerlded to meau subsmntially simi-
lar sequeDces. Generally. varianls of a particular biomarker
of rhe invenlion will have at least aborn 40%- 45olo. 50%.
550/0. 60%. 65Vo.700/b.1so .8fio/o. A50/o. gtp/o. 910/0.920/r.
91%. 94%. 95%. 960/0, 97o/o, gat/o, 99% or nrorc scqucncc
idcnliry ro thal biomErkcr as dctcrmitrcd by scqucnce align-
DreDt FrolraDs ktro\rn jrr dre art.

As prcvidcd above. ary method kno*n i[ the arl can be
used iI the mellruG lir ddcrminir8 the expressron or
presence of biomarker described hereir. Circuiaring levels
of biomarkers in a blood sample obrrined fiom a candidate
subject. can be measured, for example. by Et.lSA. radioim-
munoassay (RlA). clcctmchenilumircsceDcc (ECL). West-
em blot. oukiplexjng terbnologies. or other similar meth-
ods. Ccll surfuce exp.ession ofbiomarkus can bc measured.
lbr example. by dow cytoroery_. inrinlurohistochcmistry.
Westem BloI. immuoprccipitation. magnetic bead selec"
tioa and quantificatioo ol cells exFressing eitber of these
cell surface !]arkeIs. Biomarker RNA expressior levels
could be measured by RT-PCR. QFPCR. microarray. Nonh-
em blol. or other similar technologies.

As previously outsr- delcrmido€L fie erlression or pres'
cncc ol thc biomarkcr of intcrcst {t tbc pmtein or luclmtidc
ievel can be acqrnrplished using any deteclion mefiod
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known to those ofskill ill the art. I]y "dete:.ting expression"
or "detectinB the level of is iflteoded derermiring the
expressiou lcvcl or prcsence ol a biomarkcr pml(in or gcnc
in lhe biological 'ample. Ihus. 't!erec(rn8 expression"
ercompasses illsutrces \r'here a bioharker is delermined not
to be expresse.d. trol lo be detectably expressed, expressed at
a lo level. expressed al a normal level, or overexpressed.

ln cerisin aspects ofthe method prcvided herein. the one
or nrore subpolrlatioD of l),nphocytes are isolated. detected
or measured. ID ccrtain cmbodimcnts, thc onc or n'rorc
sobpoptlation oflymphoc),tes are isolated. detecled or mea-
sured using irxnunophenorr-pi-og tecbniques. lr other
Embodim€ds. tie one or more Eubpopulaliotr of lympho-
cyle$ arc ivrlaled. &leclq.l or mcasureJ nsing Iluorescence
activaled cell sortinS (I,ACS) rechniques.

I! cenain eEbodimetrts of rhe methods pmvided hereia,
the oDe or more bionrarkers comprises Zr\P-70, CD5. t(l4l
l8). CD38. F-2 microglohulin. p53 nutational siatus. .ATM
mulalional status, chronosoDe I7I deletion. chromosome
llq dclction. surfacc or cytoplasnic irnmnnoglob lin,
CD138. CD25. 6q dclction. CDl9. ('l)2O. ('l)2?. ('l)llc.
CD 103. c]]Iomosome 7q deletion. \'Il DNtatio al status. or
a conrbiDation thersrf.

lD ceflain asFecls. the medrods described hereirL the
dserminitrg step requires delerminiog lhe expressiun or
presetrce ofa coDbiralion ofbiomarkers. ln certain embodi-
ment. lhe mmbination of biomarken is CDl9 and CD5 or
CD20 alrd CD5.

ID ccrtain aspccts, thc cxpression or nrescncc of fhcsc
various biomarkers aod aDy cliDjcally uscful prognostic
marktxs in a biological sample can be delected al ihe pR)lein
or nucleic acjd level. using. Ior exaople. immunohistochem-
isry tecbdq[es or nucleic acid-based rcchniques such as in
situ hybridizatjofl ard RT-PCR. In ore embodimenls. ihe
expression or prEsmc€ of one or more biomarkers is caried
out by a rneans for nucleic acid ampliflcation. a means Ior
nuclcic scid scqucncinB- a mcans utiljzjng a Ducleic acid
microaftay (DNA aDd RNA). or a eam lbr in sitr hybrid-
izalion usitrg sp€cifically labeled pmbes.

ln olber ernbodimcnts. the derermmiog rhe expression or
presence of one or morc biomdrkers is carrisl orl 6rcuf4r
gel eleclrophorcsis. ln orc cmbodimcnl, Lhe dcrcrmiDation is
carried oul thmuSh !"Dsfer ro a rDemhlatre and hybridi?a-
tion wi& a specinc Frobe-

ln other erubodimcors. rhe derermining lhe expressioD or
pres€nce of one or more biomarkers carried oul by a
diagno$ic imagiDg kchnique.

ln still other eDrbodimmts. thc detefl$ring dre exprcssion
or prcsclrcc of one or more biomarkers caricd ou1 by a
detectable solid substrate. ln one embodiment. the derectable
solid subslrare is paranagncric nanopanicles lLurctionalized
with antibodies.

II1 alrolher aspect. pmvided hereitr are methods lor derecr-
ing or measuriDg residual lympboma following a mune of
treamml in order to guide continuing or discontinuil1g
lrcitnrent or changinC frum orc lhclapcuuc rcgi-mcn lo
alrother comprisin8 determinirg the expressjon or preselce
ol ullc ur more biomarliers Irum one or more subpopulation
()1'IyDphocyles in a subiect wherejn the cou$e ol lreatmetrl
is treatmeff with a Btk itrhibitor.

Methods for deiecring expression of fte bioDrarkeE
described hereio- atrd optionally c).tokine markers. l,ilhi4
dle test and co[tro] biological samples coEprjse aoy meth-
od.s lhat determire the quantity or lhc preseflcc of 6ese
n'lad.ers ejtber at the Ncleic acid or protei[ level. Such
lrctlrods arc wall koolla iD the arl artd include but sre nol
limited to k_estem blots. northern blols. ELISA. ifim11lm-
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precipitation. inrmunofluorescence. flow cltometry. immu-
nohistochemistry. nncleic acid h),bridiTrtion techniques.
nucleic acid rcvssc !"nscriplion melh(xis. aod nucleic acid
arlplificatioE nethods. h pafiicular erDbodimmts. expres-
sion of a biomarker is detecled ol1 a prolein level usin8. for
example antibodies that are direct*l against specific bio-
madier protehs, T1ese antibodies cao be used in various
methods suc[ as Westenr blol. EIISA. multipl€xin8 tech-
nologies. irununoFrecipitation" or inrmunohistoch€misr,v
rc'chniqucs. ln somc embodircnts. dclcclion oI c)lokiEe
markers is accomplished by elecrrochemiluminescence
(ECL),

Any mearu lbr specilically ideDtilyitrg and quallifyirg a
biomarker (for exa$ple. biomarke( a bionurker oI cell
survival or pmlifel?tion. a biolnarfter of apoptosis. a bio-
mariier ofa Btk-medialed signaling pathway) in the biologi-
c61 sample of a candidate subject is cooteDplated. lhus. if,
some embodinents. expression lwel ofa biomarker pmtein
of interesr in a biological sample is det€ctd by means ofa
b;oding prorcin caFable of i eGcting sp.cifically with tbrt
biomarker pnrtcin or a biologically active variant thcr..oL
Pleferably. labeled antibodies, bindinE portions thercof. or
other bindiryr partners may be used. The word "label" wheD
u$al h€rciD rclirs 1() a delect"bte coopouDd or cooposition
fiat is conju8aled dirBctly or indirectly to the ar ibody so as

to generate a "labeled" antibody. The label may be detecF
able by ilself(e.8.. iadioisotope labels or lluores.eflt labels)
or, iI1 the case of a]1 enzymatic label. may calalyze chemical
altcralion of a substrate conrpound or co posidon rhat is
dctirtable,

The antibodics lbr dettrLitrn ol a biornarker prutein may
be monoclonat or polyciooal ilr origi[ or ma] be sy heti-
cally or recombiBa[dy produced. The amount of complexed
protcin. lor exarnple, the amoul of biomarker protejD
associalcd $ith the binding protein. for example. alr aoti-
body thal specifically billds to the hioDrarter Jlrotein. is
delemined usin8 standrrd protcin dctcction rncthodologics
kllo\,un to thosc of skill in dre ar. A dctai]cd revie*' of
jnrmu[oloSical assay desigtr. theo4 and protocols can be
foutrd in trumercus lexls in lhe an (see. lbr exarnple, ANubel
et al.. eds. (1995) Curretrl Prolocols ir Molecular Biolog)')
(creene I'ublishing and wileyJDtencience, NY))i Coligdn
er ai.. eds. (1994) Currefi PMocols in l!)rl1unolog/ (Jolu
'*'il€y & Sons. tnc.. Neu, York N.Y).

The choice of marker used to label the antibodies l,ill
vary depending upon the apFlication. Ho$'ever. the choice of
the nrarker is readily det€rminable to one skillsl ir the an.
'lhesc labelcd aalibodies ouy be used in nrDrDoassays as

*ell as in histological applicalions rD detecl thc prcsel}cc of
any biomarker or prolein of iotercst. The iabel€d antibodi€s
may be polyclonal or monoclooal. Iurtber. the anlibodies for
use in detectinS a protein ofinterest may be labeled wi& a

mdioactive atoD" atr eflryme, a ch.torEophodc or fluoresceDl
moiety. or a colorimetric lag as described elsewhere hereill.
The choice oftrgging label also will depend on the detectiotr
liuitatioos desired. Enzyme assays (ELIS-r,s) typically
allow delection ofa colored producl lormed by idemclioa
lJl tbe euryme-tagged complex lr,ith an enzyme subslrale.
Radionuclides tbat can sefle as delectable labels iDcllde. lbr
example. l-131. I-123,1-125. Y-90. Re-188- Re-l86- Ar-2 ! l.
Cu-67. Bi-212, and Pd-109. Examples of erz,vDres tha{ can
ssrve as det€ctable labels irl(lude. but are rot limited to.
horsemdish peroxidase, alkaljne phosphatase. beu-galacto-
sidase. and glucose-6-phosplule dehydrogerase. Chm-
mophoric nroieties include. but are trol limited to. fluores-
cci[ alrd drodamirc. lk anlibodies may be conjugated to
thes€ labels by methods knowD in fte arl. For exrmple.
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eMymes and chrdrophoric molecules may be corrjuErted to
the arrtibodies by means ofcoupling agenls. suoh as dialde-
hydes, carbodiiEides. dimaleiri des, and llrc likc. Ahcma-
tively. conjugation may c,ccur thrculh a ligard-rec+tor pair
Examples of sujtahlc ligand-recefior pans are biotin-avidin
or biolin-s(epmvidirl ar)d antibody-aoligen.

ln certain embodimcnts. e:tprcssion or presence ofone or
nore biornarkers or other p.oteins of interesr withiD a

biological sample. for example. a sample of hodily fluid. is
determined by radioimflunoassays or cnzyDc-ljrkcd jDrmu-

roas$ys (ELlSAs). competitive bindiag etrzyme-litlied
imnunoassays. dot blot (see, for exa$ple. Promega PrDto"
cols alrd Applicalio$ Guide (2"'/ ed.r Promega Coryoration
0991). WcsLem blol (sc€. lbr cr,ample. Sambrook et iil.
(1989) Molecular CloninS. A Laboratory Manual. Vol. 3,
Chaprer 18 (Cold Spdrg Ilarbor taboFtory Press, Plain'
vieB. N.Y) chroDato8raph]. prefeBbly high performdnce
liquid chromarography (lIPIf), or other assays kno*n id
the an. Thus. tlre deleclion assays can involve steps s ch as,

but trot lirilcd to. immunoblolting. im.Eunodifusion.
inmufloclcllrophorcsis. or iurmunoprccipitation.

In ce(air otLer embodiments. the trledlods oftlE inven-
tiolr are userirl for idenliryilg al1d tleathg hematological
malignancics. includiry rhose lisled sbove. that are refrac-
lory 10 (i.e.. resistaDt to. or have becorDe resistarlt to)
fustline oncotherapeutic treatmetrls.

'I'he expressio, or presencc of onc or more of the bnr
markers desc bed trerein ma-v also bc determined at th€
nucleic acid lcvcl. Nucleic acid-based tcthniqucs forasscss-
in8 cxprcssion src wcll ho\l,n ir fie an and include. Ior
example. determi-oing the level oI bioErarker mRNA in a

biological sample. Many exprcssion detection mahods use
isolated RNA. .{ny RNA isolation technique that does not
select ipaillst tlle isolatian of DrRNA calr be uti]ized for the
pffilicatiolr of RNA (see. e.9.. Ausubel et a1.. ed. (1q87-
l99S) Cunent Pmtocols in Molecular Biolol4r (Jobn Wiley
& Sons. Ncw York). Addidonally, lsrgc Irumbcrs ot lissxe
samples can rcadily bc proccsscd using lechdqucs *cll
k-rxrwn to those ofskill iD lhe an. such as,Ior example. lhe
sinele-srep RNA isolatioo process disclosed in U.S. Pat. No.
4.843.155.

Thus. in somc ernbodimems, thc del(clion oI a biomarker
or other prolein of interest is assayed at rhe nucleic acid level
using nuc]eic acid probes. The lerm "trucleic acid probe"
refers to any molecule that is capable of selectively binding
to a specjfically intended target nucleic acid fiolecule. for
example. a nucleolide lranscripl. PNbes can be sx_nthesiTed

by onc of skill rn rhc an. or denvcd lrorn apnmprialc
biolo8ical prcpamlions. Pmbes may be sFecifically desjgned
to be labeled. lbr exarrple. *ifi a radioaclive label. a

flnorcsccfll ]abel. an eniryme. a chemiluminescenl tag, a

colorimetric 1ag, ur oiher labels or lags lbal are discussed
above or that ale k]1owll in the afi. Examp]es of Dolecules
rhat can be utilized as pmbes include. but ale tro1 limited to.
RNA and DNA.

For cxamplc isolatcd urRN-A. can be uscd in hybridization
or anplification assays that include. bui are rot liDrted to,
SoDthcm or Northem analyses. polymer-ase chain reaction
amlyses and Fobe arays. One melhod for the detection of
mRNA levels itrvolves coflacting the isolaled rDRN,{ l,ith a

trucleic acid molecule (!robc) fi3t can hytJridize to fte
nRNA e[coded by the gene being detected. Tbe nuc]eic acid
pmbe catr be. Ior example. a fullJength cDNl, or a portion

rereof. such as an oligorucleotide ofat least 7. 15. ?0. 50.
100.250 or 500 nucleotides in lcDgth and suficietrl to
spccifically hybridizc undcr strin8cd conditions to an
mRNA or genoEric DN.{ encodiDg a biomarker. biollar&er
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described herein above. Hyhridiaiion of an mRN wilh the
probe indicares tllat fie bbmarker or other rargel Frotein of
intcresl is being expEsscd.

Io one embodimeDt. the rnl{N^ is imnobilized oo a solid
surface aod contmtcd with a probe for exarnple by running
dte isolared @RN-{ oll aD agarose B€l ald trarEfening the
mRN fmm dre gel to a DrembEne. such as ritrccellulose.
In ar1 alternalive enrbadimenl. tlle probe(s) are irnnobiiiz-ed
on a mlid surlace aid the DrRNA is contacled with the
probc(s). lbr cxa$plc. ill a Bcnc cbip afaJ,. A skilled artisaD
can readily adant k ou,n DRNA detcctioD me$ods for use
in detecting the level olmRNA cDcodinB rhe biomsrkers or
other pfirteiDs oI irlere$l .

An altenralive melbql lbr deteruiDing the level af a

mRNA of i sesr in a sample involves the procrss ofnucleic
acjd amplificalion. e-9.. by RT-PCR (sec. for cxamplc, U.S.
Pat. No. 4.683.202). ligase chaiD re{ctioD (B3lany (1991)
Pmc. Natl. Acad. Sci- IJSA 88:I89-193). self-sustained
sequence replication (Crualelliet al. (1990) Itoc. Natl..{cad.
Sci. USA ti7:llt74-1878). tmnscriplional amplification sys-
rcm (Kwoh d al. (1989) Itoc- Nal).,{cad. Sci. US,4 ti6:l ) 73-
1177). Q-Beta Replicase (Lizardi et al. (1988) Bio/Technol-
ogy 6:1197). rolling circle replicarion (tl.S. Pat. No.5,854.
031) or iury other Ducleic acjd amplification mclhod.
followed by the delection oI fie amplilied molecules usirg
techDiques well knor,n to those of sldll in thc an. Thesc
detection schemes arc esnecially useful for tbe delection of
nucleic acd molecules rfsuch molecuJeo are present io very
Iow numbers. In parlicula. aspects ofthc in\.ention. bio-
martrcr exprcssion is asscsscd by quantitativc fluorogcnic
RT-rcR (i.e.. the TaqMani[r Syslem).

ExprEssiofl levels ofan RN.{ oI interesl may be moDitored
usitrg s mernbraDe blot (sucb ss uscd in hybridization
analysis such as Nodhem. dot. atrd the lile). or ruiciowells.
samplc tubes- gels. beads or fiberc (or any solid supporl
comprisin8 bourd nucleic acids). See U.S. Pal. Nos. 5.770.
722, 5.A7 4.219. 5.'744,1t)5. 5.677.195 and 5.445.934. which
are iocorpomlcd hcrcin by rcfcrcnce. 'IIc dclectiotr of
expression may also conprise usirg nucleic scid probes in
solution.

Itr one embodiment ol the i$,enlion. &iffoaflays are tlsed
to dclcrmine cxprcssiotr or presctrce ol ooe or mor€ bio-
mnrkers. Microarnys are Farticularly uell suited for this
purpose because of the reproducibility behneen difrerenl
erpelimefis. DNA micrcarays proviale one Drethod for the
simullaneous measwemenl ofthe exprcssion levels ollarge
numbem of genes. Each army consists of a repmducible
pattcrD alcapnrrc probes attached to a solid suppofi. Labelcal
RNA or DN,{ is hybndized to complerDeatarr" probcs oD thc
array and thell detected by laser scarrninS. Hybridizaiioo
intensities for each probe otr tb€ ardy aJe delemrncd and
cotrvfied Io a quartitztive value represenlitrA relalive gene

expression levels. See. U.S. Pal. Nos. 6.040.138. 5.800.992
and 6.020,135. 6.033,860.ard 6.344.316. nhicb are incor-
porated herein by refererce. Higb-demity oligonucleotide
arays arc panicularly uscfirl for deterrnilbg tbc gcnc
expressioD pronle for a laBe lrunlberofRNA's jn a sample.

le('bniques lbr the slnthesiu ot these :rrays using
mechadcal syffhesis meihods are describcd iD. e.8.. U.S.
Pat. No. 5.384.261. incorporaled herein by reference in its
eDiirety. Although a planar arny surface is preferred. the
a.rray l1ray be fabricated oD a surface of vjrually al1y shape
or evetr a ]nuftiplicitv oi sudaces. lrrays uray be peptides or
nucleic acids on beads. sels. polymeric surfaces, 6bers such
as liber oplics. glass or aoy other ap$opriate substate. see

u.S. Pai. Nos. 5.770,358. 5.789,1 62. 5.708,1 53. 6.M0.193
and 5.800,992. each of \l-lrich is lrereby incorporated in its
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entirety for all puqrises. Arays rnay be packaged in such a

manner as to allow ibr diagrostics or other nraniFulalion of
a[ all-uclusive device. Scc. for cxarnplc, l].S. Pat. Nos.
5.856.174 ard 5.922,591. herein incorporated by relerence.
Pbarmaceudcal CompositioEg[omrulatioos

Phamaceutical compositions may be forDulated iD a

convenlioml msnner using physiologically
acceptable carriers including excipienls and auxiliaries
which facilitate pmcessing of the active conrpounds into
pEparalioDs wfuch car bc uscd phamacculi$lly. Itoper
fomrulaliotr is depetrdetrt upon lhe rcule oI adEritristratioD
chosen. -Atry of the well-koo$'n techliques, camffs, ard
excipienls may be uscd ss suibble and as undcrstood itr lhc
arl. A sm)mary of pharmaceulical composilioff describ(Il
hereiD may be foutrd. for exanDle. in Re ington: The
Science and Pructi.e of P&r/zacr', Nineleenth Ed (Iastoo,
Pa.r Mack PubljshinS Company. 1995): Hoovcr. lohn E..
Renington s Pharnaceutical Screrces. Mac* Publishing
Co.. Faston. Pa. 1975i Libermrn. H. -4. and l-achrnan. L..
Erls.. Phannateutirul Dosage Forar. MarceI Decker. NeE
Yort. N.Y.. 1980r snd Prarmaceutirul Dosase l"onns ani
Dnrg Deliwn Syster:rs. Seventh Ed. (Ljppiocott Williams &
Wiltins 1999). hereir inco4omted b-v refererce ir1 their
enlirely.

.^ phamMceutical compositiotr. as used herein refen to a

mixture of a cDmpormd described hereiD. such as, tbr
example, mmpouds of Formuh D or the s€cond a8ert.
wilh other chemical cooponeots. such as caniers, stabiliz-
ers. diluents. dispcEing agcnrs- suspcndinB agenb, thi.ken-
ing agmts, andlor cxcipieds. 'fhe phafinaceutical comFosi-
tion facililates adminisrralioD oI the {bmpoutrd lo aD

orgadsm. lD practicirg the methoals of tleatmmt or us€
provided herein rherapeutically efective ahounls o, cool-
pounds descriH hereh arc aalDiDhtered in a pharmaceu-
tical compositioo m a rnas.6al having a disease. disorder. or
cooditjon to be treaied. Preferahly. the nlammal is a human.
-A. ficrzpeuticatly efrective amourr can vary \ridely depeDd-
iag on the severity of lhc discasc. thc agc ,nd rclativc health
of the subjecr. lhe porency oI the compound used and other
faclors. 'l'he compounds can be used singly or io contrna-
lion wilh one or more th€rapuric alFrts as compon(xtls ol
mixtures,

In certaio embodiments, compositioDs Day also iDclude
one or more pH adjusling ageots or bufferiDg agetrts, includ-
ing acids such as acetic. boric, cilric. lactic. phosphoric and
hydrcchloric acidsl bases such as sodium hydmxide, sodiun
phosphare. sodium botale. sodium cilrate. sodium aceare,
sodium laosrc and tiE-hy&oxymcthylEmitromelhane; ard
buffbrs such as cilmte/derlrose. sodiuD bicarbonatc and
am-rnouium chloride. Such acids. bases and bufib$ are
irclude,J in an amoutrt re<luiied lo mainlain pH of the
composiliotr iD al1 acccplable rdrge.

ID other enrbodirnents. conpositiorl! may also iDclude one
or more salts in an ?utroutrt r€quirql to brirB osaolality of
the compositioo iffo ao acceptable range- such salts rnclude
those having sodiu]Ir. polassiuor or alnmodum cations and
chloride, citrate. sscorbste, borale. phospbale. bicarboDale,
sullate. ihiosulfale or bisullile anioDsi suilable salls irclude
sodium chloride- potassium cbloride, sodium thiosullale.
sodium bisulfiae and a]nmoniulr sdfate.

Ihe term 'lharmaceutical combinatioD" as used helein.
means a proaluct that results fmm the mixinB or combitritrg
of more lhan otre active ingedjenr and iocludes both fixed
and non-nxed combinalio[s of the active ingredients. The
temr 'ixed .-ombinatioD" meaDs rhat the active iDgredietrts.
eG. a compouod ahscribod bercin aDd a co-agefi. are boih
admioistered to s patient simultaneously in the form of a
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single entity or dosage. Tle temt "rron-6xed mnlbination"
meals that theactive ingredieflts. e.g. a coDpound described
hcrcin and a co-agq1t. are admitristercd ro a patjed as

sepamte elrtities either simullaneously. concurently or
sequenlially with tro ryecific i ervening time limils,
whercin such adrlrinistrBtiorl provides eflective levels ol the
t1r'o conlpoulds io rhe bod-v ot' the parieDl. The larter also
apl,lies lo cocklail therapy, e.g. the administmtion ofthreeor
mare aclive jngr'edients-

'lbe phamacendcal lbrmulatiolrs d.'sribcd hcrejD can bc
adDiristered lo a subiect bv nultiple adn nistralion nrutes.
iflcludin8 bui not limiled to. oral. parefferal (e.9., intlave-
nous. sutrcukEeous. inlramuscular). irtrrDasal. b!rccai. lupi-
cal. reclal. or lrdnsdcrmal adminisLration rcutes. The phar-
maceutical fom)ulalioos descdbed hercitr inclLrde. bul are
oot limiled lo. aqueous liquid dispersions. self-ernulsifying
dispersionr solid solulions. liposomal dispersions. aerosols.
solid d(xage forms. powders. irnnediate rclcasc fomrula-
Iions. corlmlled release formulations, frst nreh formula-
lions. lublcts. capsuics. pills. delayed rcleasc fomrulatio s.
cxteDdcd rclcasc lhrmrlatioos. pulsatjlc releasc lormula-
tiotrs, mullipa(iculale lbmrulations. snd mixed imncdiate
and coDtrolled release fofltrulatiolrs,

Pharmaceutical comlosilions iDcludiDS a compould
described herein may be manufaerured in a conventjonal
manncr- such as. by way oI example only. by mearls of
conveDtional mi)ting, dissolving. grdnrlaling. dmge'nuk-
rng. IevigitiDg. eurulsitiing. emapsulirjng. eDrrappil8 or
compr€ssion prcccsses.

_.\trlilnaning aSeDts" rcdn.c fnatr dg durirts pruccssilrE
which can result itr coagr)htion of aqueous dispersions.
bubbles in tbe finished 6ltn. or Benerally impair prccessing.
L.xemplary aDti-lbalrring a8e[ts ilrclude silicon emulsions or
softilan sesquioleate.

'Anlioxidanls" include. for ercnlple. butvlated Lydnrx]'-
toluene (BHT). sodiun ascorbare. ascorbic acid. sfilium
mclabjsullilc and locophcrol- ln ccrtain cmbodjmenti. anti-
oxidants cnhancc chcmical stability where required.

lD cefiain embodiluens. composirions provided herein
may also include presenatives to inhitit
micrcbial aclivily. Suitable preservalivcs include men ury-
containiry subslrtrces su(h ds merlen and lhiomeNal; slr-
bil,Ted chlnrine dioxide: aM quarernan' anrmodun com-
pourds such as benzslkonium chloride.
ceryltrimethylammonium bromide and cetylpyridhimr
chloride.

Fonnulations described hereifl may beneft from airtioxi-
danls. mctal chelatio8 agcnts. thiol containioB compourds
and odrcr Bcllcral stabiliziDg ageDls. Lixanrples of such
stabilizing agents, include. but are ooi ljmjted lo: (a) aboul
0.5olo 10 aboul2% w,/v glycerol. (t) aboul 0.1% lo abol[ 1%
s/v melhionine. (c) about 0.1% to aboul 2% */v monoth-
joglycerol. (d) about I mM lo about 10 lrM EDT,A,. (e) aboul
0.01o/o to abour 27u w/v ascorbic acid. (n 0.0039u ro about
0.02o.o w/v tolysorbale 80. (g) 0 00lo/o ro aborl 0.05!b 11rv
polysorbatc 20. (h) aryinitre. (i) hcparin. () dexhD sulfarc,
(k) cyclodextrins, (l) peotosan polysullate aod otber hepa-
rinoids, (m) divalent cations suoh as magnesium and zincl or
(n) combinations thereotl

"Binders" iEpan cohesive qualities a.nd irclude. e.g..
algidc acid and salts thereofl cellulose derivatives such as
csrhoxymethylc€llulose. meth),lcellulose (e.9.. Methoce!8.).
hydrcxyprop)lmethylcelluiose. hydrcryelhylcellulose.
hydroxypropylcellulose (e.9.. KlucelE). ethylcellulose (e.9..
Ldrccel'&), ad microqystallire cellulos€ (e.8.. -{vicelO);
microcrystallire dcxtrosc; emylose: magn€siunt aluninum
silicatel polysaccharide acidsl bentolilesl gelalin: polyvi

110
nylpyrmlidone/vinyl acetate copolymer: cmsFovidonel
povidone; starch: pregelatt 7fd stanrh: lmgacaith, dextrin.
a sugar! such as sucruse (c.9.. I-)ipac )- Blucosc. dcxtosc.
nolasses. malllitol. so6itol. xylirol (e.9.. Xylitabcr. drd
laclore: J [atural or syDrheric gum such as rcacia, kaga-
calih. ghalti gum. mucilage of isapol husks. pollvinylpyr-
rolidone (e-9.. PolnjdonES) CL. Kollidoo& CL. Polr?l-
asdone6. XL-10). larch ambosalactan. \"eegumGr,

Iol),eth.ylene glycol, waxes, sodium alginare. and lhe like.
-{ "carric/' or "caricr matcrials" include aoy co$moriy

used excipienN iD phanDaceutics .rtrd should be select€d on
th€ basis of compatibi lily wift citrmpounds disclos€d heretu,
such as. compounds of ar]y of l'omtula D ard the secold
agcrl. ard thc release pDllle propeflies oI lhE d€sired dosage
fonn. Exemplary carrier matedals ioclude. e.g.. binders.
suspending aSents. disilltetralion ageDrs. filing agefis. sur-
laclants. solubilizers. sr3bihzers. lubric:nts. uening agenrs.
diiuens. and the Iike.'Phannaceuticaliy comparible canier
materials" Dliy include. hut are not linrired to, acacia,
gclalitr. colloidsl silicon dioxidc- calc junl SlyccmphosFliate.
calcium )aclatc. nEhodcxtrirL BlyccriDc. lnag1esium sili-
cate. polyvi[y]p],rollidone (PVP). clmlesterol. cholesterol
eslers. sodium caseinate, soy lecitlin. taurocholic acid.
phospholidylcllolinc. sodiLur shloride, Lricalcium phos-
phale. dipotassiun phos?hate. cellulose and celluloBe (I)n-
jugates. suga$ sodium stearoyl laclylate. caImgeenan.
moDoglyceride. diglycende. pregehtnriT€d starch. and the
Jike. Se. e.g.. Renington: fhe iiiehce and Pru.tic. ql
PrarDa.r,. Ninctccnth Ed (Easton. Pa.: Mack Publishing
C-ompany 1995): Hoovcr, John E. Renington s Pharma-
celti&l Scien?es. Mack Publishing Co.. Easlon Pa. 19751
Liberman H. A. and Inchman. L., Uds., Phamarcuti.-dl
Dosage FonDs. Marccl Decker. Ne* Yodi N.Y. i980t a[d
Phannarerriatl Dovge Fol,rr ord Drug Delivery Systeox.
Sevefih Ed. (LippiEcod \4'i11iams & tjllinsl999).

''Dispersing o8enrs." aod,br'!iscosity modulatitB
ageots" include materials lhar cotr(rul thc difltsion and
llomogcmiry ofa dflg ltuougl liquid ncdia or e Arsnulation
oretbod or blend method. h some embodimetrls. these
aBeots also facililate (he effeclivencss of a coating or eroding
nlalrix. IxeDnlBry drfl usiUD !acililato$rdisp(rring ag(nrs
include. e.g.. hydrcphi]ic polymeN, clcclrulytes. TweeDGr 60
or 80. PEG, pollvinylpyrrolidone (PVP: coDmerEially
know[ as Plasdote6,). and the carbohydEte-based dispers-
illg ageDts such as. for example, hydruxypropyl celluloses
(e.9.. HPC. HP(--SL. and HPCJ-). hydrorrypmnyl orethyl-
cellu loses (e.9.. HPMC K100, HPMC K4M.IIPMC Kl5M.
ard HPMC Kl00M), carboxymclhylccllulosc mdium.
mctlylccll losc. hydroxyethylcellulose, hydrory?rcpylccl-
lulose, LydruxypropylEelhylcellulose phftalate. h)droxy-
propylmerhylrcllulose scelate sleaEre (IIPMCIS), Eon-
crystalliDe cellulose. mag[esiruD alumi[um silicale.
tdethanolamitre. pol.winyl alcohol (PVA). vinyl pyrloli-
done/vin],I acetate copolymer (5630), 4-(1.1,3.3-tetm-oeth-
ylbutyl)-pheDol pol)'mer lritr erhylene oxide and fomalde-
hydc (also krcwn astyloxapol). poloxaEers (e.g., PluroEics
168,8, F88G,. aDd 1108r!,. ivhich are block copolyrDers of
cthylene oxide alld propy]enc oxide); dtrd poloxamines (c.9..
Tetronic 908@, also kmwn as Poloxmine 908r&. which is
a tetrafunctioml block copolyDrer dedved from sequential
addition of proFyleoe oxide and ethyleDe oxide to elllylene-
diamine (BASF Corporation, ParsippaDy. N.J.)). polF,i-
nylpyrolidone Kl2. pol)'vitrylplrolidooe Kl7. polyr'i-
nyipym)lidone K25. or pol)r,,inylpymljdoDe K30.
pollnjnylFyrolido e/viDyl acetare copollmer (S-630).
polycdrylmc glycol. e.g.. the polyeliyletrc glycol can haae
a molecular weiSht of about 300 to about 6000. or aboul
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3350 to abour 4000, or ahout 7(Xn to about 5400, st)diunl
carboxymethylcellulose. methylcellulose. fx)l-vsorbale-80,
sodiun algimtc. guD1s. such as. e.8.. srlr1 traSacaitb ard
gum acacia. guar Exm- xanthans, including xanthan Eum.
su8ars, cellulosics. such as. e.9.. sodium carboxrvmethylcel-
lulose methylcellulose. sodium carboxymethylcellulose.
polysorbate-80. sodium algillare. polyethoxylated sorbita[
nNnolaur?te. polyethoxylated sorbilan mono)aurate. povi-
done. cartomen. IolyvinJ.'l alcohol (P\A). alginales, clito-
sans and combinatio[s themf. P]asricizers such as ccllulosc
or Lriethyl cellulose car also be used as disnersiD3 ageuls.
l)isp€ning a8ents Fnicuhrly userll ir hposolnal disper-
sions and sell'-emulsilyintL dispe$iors are dimyristoyl pbos"
phalidyl choljrre. naltual pbosplktidyl cholinc lrom cgg}.
natural phosphatidy) glyceml from gs. cholesterol and
isopropyl myisiate.

Combinations of ooe or more erosion faciliialor with orc
or more diflusbn facilitaror can also be used in the present

'Ihc tcIm "dilucd'rclilrs ro chemical compounds thal are
uscd 1o dilutc thc compound of inlcrcst prior to dclivery.
Dlueuts can also be used to slabilize compoutrds because
lhey can provide a more stable envimlrment. Salts dissolvcd
in bu[ered so]utious (,,!hich also car pKrvide pII con1rul or
maintenance) are urilized as diluerts in the an. including.
but not lilI)ited to a phosphate bufered saline solutio]1. ln
ceflain embodiments. diluents increase bulk of lhe compo-
sition 1o facililalc compressioD or cEale sufrcient bulli for
hornoSenous blend for capsule ,illing. Such compourds
includc' e.g.. lactosc. slarctl maD-oitol. sorbirol. dcxhsc.
microcrystallirc ceilulose such as Aviccl f,rl dibasic calciu[
phosphale. dicalcium phospb.ale dihydrare: lrical.ium phos-
phale. calcium phosphate; anhydrous lsctos€. spray{ried
lactosel pregelatioized sla*h. comprcssible su8ar. such as
Di-Pacr& (Amstar)l mannitol h,vdmxypropylmethylcellu-
lose, hydroxlplop)lmethyicellulose acetate $errate.
sucrose-bascd diluents, confectioncr's suga4 monobssic
calciufi sulfatc nronohydratc. calcirmr sult'atc dihydrate:
calci m laclale lrih)'drale, dextratesi hydrollzed cer€al so)-
ids. amylose: po$dered cellulose. calcium carbooatel Bl-r-
cin€. kaotiDr maruilol. sudium clioride; i.oosilol, benlonile.
and the like.

The renn ''disintegEle" includes both the dissolution and
dispersion oftle dosage foml whcn contactcd with gaslro-
inrestinsl fluid "Disi egimtion aSeots or disir e8:raltts"
facililate the breatriup or disintegmtion oI a suhslance.
Fxamples oI disinregration ageDls include a srarch, e.9.. a

natufil starcb snch as com slarch or Fotato starch, a prege-
latidzld starch such as Ndional 1551 or ,A.miic:l@, or
sodium sta.rch glycolate such as Promo8el6) or Explotab8r.
a cellulose srch as a woud producl. Dclhylcryslalirc o_cl-

lulose, e.g.. -4r,ic'c16.. Avicel6, PIIlOl- Avicel6i Pul02.
Avicel@ PHl05. Elcena6r P100. Em,:ocelo. \ivacel6,.
Ming Tia6,. afld Sollia"Irloc8r. methylce]lulose. croscarmel-
lose, or a cross-linksl cellulose. suchas crcss-linked sodium
carboxymcthylccllulosc (Ac-Di-Sol6). crossJinled car-
borymethylcellulDse. or qossliDlied croscaffDellose. a

cruss-linked srarch such as sod;um slarLh glyoolale. E cross-
linl€d polymer such ss cmspovidorle. a crussliDtr(ed pdy-
vitrylpyffoljdoDe. alginale such as algidc acid or a salt of
alginic acid such as sodium alginate. a clay such as
Veegum6. HV (maguesiunr aluminr,un silicate), a gunr such
as agar! guar. locust bea!. Karaya. pectiD. or traeAcanlh
sodium starch 8lymlate. beDtonite. a oatur?l sponge. a

sudaclaDl. a rcsin such as a c:ltion-exchange resin, citrus
pulp. sodium lauryl sullal(;, sodium lanryl sulr'arc in com-
bilBtion starch. aDd the like.

tt2
"Drug absorrrion" or "absorytion" typically refc6 to thc

pruoess ol rDovcm€oloId g from site oI adEdnislratioo of
a dIrlg asoss a barrier ioro a blood vcssel or lhc sile of
sction, e.9.. a drug moving from thc Sastroinl€stinal rsct
i o lhe porlai vein or llmphatic sysrem.

An'tnteric coating" h a substance that remrins substan-
tially intacr in the srooach bur dissolves and releases the
drug in the sDrall intestine or colon. (;€nerally, the ent€ric
coaliDg comprises a lnlymeric maledal tlat preverts release
ir the low pH envirounent ol lhe stoo)ach bul that iodzes
al a hjgher pll. t],pically a pll of 6 to 7. aDd lhus dissolves
suflicienlly jrr the snBll intestine or colon to release the
active sgent thcrein.

"Erosion lasilitators" includc maleriai! lbat control lhc
erosion ol a narlicular marerial in gBstroinl€stinal fluid.
Erosion facilitaton are geDemlly kno*tr to tlrcs€ ofordina1
skill in the an. Excmplary cmtion facilitalors include. e.9..
hydrcphilic pol],mers. eleq$lyes, ploteios. peftides. aid
amino acids.

"FilliDg a8,eDts" iDclude cnmpoutrds such as lactose. cal-
ciuo carbolate. calcitm phosphate. dibasic calcium phos-
phate. calcium sulfate. microcrystalline cellulose. cellulose
porder. dextrosc. dextrales. dexlra& slanchcs. pregelali-
nized slarch. sucrose. xylitol. lactilol. manDitol. sorbitol,
sodium chloride. polyethyleoe EJycol. aDd tbe like.

"Fiavoring agents" and/or "s*'eeteneni" uselul in the
fomrulations dcscribed herein. include. e.g.- acicrr symp.
acc$ulfame K. alifamc, anise, aFple, aspartamc. banana.
tssvartun crcam. bclry. black currant. buncrccotch. caicium
ciEale. camphor. caft Eel, cherry. cherry creaE. chooJlale.
cinaamon. bub6le gum, cirus. citrus punctr" cjtus cream.
cotton ca[dy, cocoa. co]a, cool cherry'. alol citrus. cycla-
mate. cyclam"te. do(trose. eumiyptus. eugenol. fructose.
fn.rit punch, giqer, SlycFhetiE"te. gllEynhiza (licoric€)
syrup. glape, SmIefruit, honey, isomatl. Iemon. lime. Iemon
crc€m. motloalllmonium glyrhiTjnatc (NrigraswccrB).
maltol. mannitol. rMFle. Drarsbnrallow. menthol. mil1t
crcam. mixcd berry. Deohesperjdine lxl. [€otame. om.nge.
penr. peach. pepperDini. peppemrilll clearl. Prcsweet@
Po\lde( raspberry. r(xtl beea rum- sicch,ariq safrole. sorbi-
lo1. spe.arminl. ryl}r.minl cranm. slra*berry. slrawberry
qeam. stevia. sucralose. sucrcse, sodiun saccharin, saccha-
rin. aspartanre. acesulfame pofassiunr. maruitol. talin" syli-
rol. sucm)ose, soibilol. Swiss creau, talFtose. mngedoe.
thaunutin. tuni fruitti. vanilta. walnur, watermelon. wild
cherry', wintergreen. xylitol, or eny co'rbination of thes€
iavoriag itrErcdicnls. c.8.. aailc-mcDtlrol. chcrry-a0irc. cio-
tr-amotr-orarCc. chcrry-cinnamoa- chocolale-mirt. horcy-
lemon. lemo[-]irne. Iemon-mint. menthl-eucalyptus.
orange-cream. vanilla-miut, and mixtures thcIEol

"I-ubricants" and '!)idanls" are comlounds thal pre!'cnt.
rcduce or iDhibir adhesion or fdction of Eratedals. Exem-
plar-1r lub;catrts hclude, e.g.. slearic a.id. calcium hydrox-
ide- talc. sodiuh stearyl filmerale. a hydrccarbon such as

mincral oil. or hydrogeMted vegctable ojl such as hydrogc-
Daled soybean oil (Slerulex8 ), higher fatty acids ad their
allali-metal snd alkaline e3nh metal salts. such as aluri-
nun1. calcirnn. malinesium. zinc. steadc acid. sodirml stear-
ates, glycerol. talc. *axes. Stearower(B. boric acid sodium
benzrate. sodium acetate. sodium ctrloride, leucine. a poly-
ethyleDe glycol (e.9. . PEG-4000) or a methoxlpolyetbyleff
glyml such as Carto\raxrM. sodind oleate. sodiurd benzo-
.te. glyceryl behelare. polyelhyleDe Elycol. magre(iun or
sodium laur1l sultbte. colloidal silica such as SyloidN
Cauo-Sila. a starch such as mm starch. siliconc oil. a

sufadaDl. ad the like.
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A 'heasumhle serum concentmtion" or "neasurable
plasma conce mtjon" desrrjbcs thc blood scruD or blood
plasrna colrccntration. typically mcasurcd in n1B. Et! or ll8
of therapeuris agenl per ml. dl, or I of blood serum. absorbed
into lhe bloodslre.m afEr admirislration. As used hereir
measurahle plasrna concentrations are ry picall_v measured in
ng/ni or trghl.

"PharnucodynaDlics" rcfers to the fhctors \r,hich deier-
mirc the biologic resFonse observed relative to the concel1-

tration oi dru8 at a site of action.
"Pharmacol.inetics" reGn to the lacro^ which deterrdne

the attaiD.Dent aod maioleDalrce of rhe approFriate coicen-
lrarion of dnrg a1 a site ofacdon.

"PlastjciTrrls" arc compounds us€d to sofien the micro-
encapsulation mrterial or filln coalirgs to make them lcss

brittle- Suiuble plasticizcrs inciude. e.9.. polyethylcne gly-
cols such as PFr; 300. PF.G 4o0. PEG 6{m. PFti 1450. PFG
3350. aDd PIG 80O. stearic acid. proFyletre glycol. oleic
acid, lrjethyl cellulose alrd triacetin. Io some embodinents.

f\lasricizers can alm funclion as dislctsingascnG or \1erling
,gents-

'lsolubilizers" include compouDds such as triacctirl td-
elhylcitrate. ethyl oleale. e$yl caprylale. sodium lauryl
sulfate. sodium docusaie. vitamin E TPCS, dimelh"vlacel-
aDide, N-methylplrrolidone. N-h-v&oxyethylpyrolidone.
polyvinvlpyrrolidone. h,vdroxypmJiylmethyl cellulose.
bydrcxyprcpyl cyclodextrins. ethaool. o-bulanol. jsopropyl

alcohol. choleste.ml. bile salts. polyelhylene glycol 200-600.
glycol'uIol. tr€nsculol. piopylmc glycol. arld dimcthyl
isosorbide and the like.

"Stabilizers" ioclude compoullds such as any astioxida-
Tioo a8ents. bufels. acids. preservatjves atrd the ljke.

"Sleady state." as used herein. is rrhen the amoull1 ofdrug
adrnjnislered is equal to lhe amount of dru8 eliminat€d
$ithin one dosing inlerval resulting iD a plaleau or constanl
plavn3 drug cxposurc.

"suspcnding agsrts" inchdc conpourlds such as pallri-
nylpy nlidone. e.8., pol),lirylpyrIolidolre Kl2. pol]ai-
nylpyrrclidone Kl7. polyvinylp],nolidoAe l(25. or polyvi-
Dylpyrrolidooe K30. vilyl pym)lidorelvin)l acelale
copolymcr (5630), polyeuylene ldyool. c.9.. lhe polyelhyl-
em glycol caD have a nlolecular weight of obout 300 to
aboul 6000. or about 3350 to abouF1000. or aboul 70001(]
about 5400. sodiuDr carboxynrcfhylcellulose. mcthylcellu-
lose. hyd$xrfiropylmethylcellulose. hydroxymethylcetlu-
lose acelale sleamle. polysorbale-8o, hydmx-vethylcellulose.
sodium alginare. gums. such as. e,e-. gum traSacarth and

8um acacia. gual Bum. xa[t]raus. iDchdiuB xaDtha[ guu.
su8ars. cellulosics, such as. c.8.. sodium carboxlmethylcel-
lulose. melhylcelllilose. sodium carboxymethylcellulose.
hyrlroxypnlpylmethylceJlulose. hydruxyelhylccllulose.
polyso6ate-80. sodium alginate. polyedloxylaled sofu itall
mollo]aumte. polyethorAlated soibitao mooolaurate. povi-
done a the like-

"Surfaclants" includc compouDds such as sodiu[ ]auryl
sulfate. sod,um docusalc.'l \1'€cn 60 or It{1. rnacclin. vilamin
E TPGS. softildtr moiloolea1e, pol]oxyclhylene sorbilan
monooleale. Folysorbales, polaxomcrs. bile salts. g1ycery1

monostearale. mpolymels oI ethylene oxide and propyle[e
oxide, e.9.. Plumnic r (BASI), and the like. Some other
surfactants iEclude polyoxyethyleDe fatty acid 8lycerides
ad vegelable oiis. e.g.. polyoryethylene (60) hydmgeDated
castor oil: ard polyoxyethllene alLflethen and alkTlFhenyl
ethers. e.g.- octoxynol 10. ocloxyno! 40. In sone embodi-
nlcnts, surf'aclants may bc includcd to cnhencc physjc€l
stabilit) or lbr olher prlfposes.

tl4
"Viscosity enhancinS aSents" include. e.8., methyl celln-

lose. xantlan gum. carboxymethyl cellulose. hydmxyprolyl
ccllu)osc- hydroxlpropylrncthyl ccllulose. hy&o4aropyl-
methyl cellulose acetate slearate, hydrox;propylmethyl cel-
lulose phthalare. cafiomer. pol].r'itryl alcohol. alginates.
acacia. chitosans and combinations thereof.

"WettiDg agents" include compounds such as oleic acid.

Slyceryl monostearate. sorbilan nrcnooleate. sorbit n nrono-
laumte. triethanolamine ol€rte. nolyoxyethylen€ sorbjran
monooleale, polyoxyeihylme sorbiEtr oDolauralc. sodium
drrusate. sodium oleale. sodiunr lauryl sulfale, sodiust
doccusate. triaceio. -lween 

80. viradrio ts 1 l](is. aftrrodum
salts snd the like.
t)osage Forms

The coopositions descdbed herein can be foImllated for
adnidistratioD to a subjecl via a]1y conveEljooal means
including, bur not linited to. ora1. pareoteral (e-9.. intrave-
nous. sukulaneous. or ituamuscirlar), buccal. intmnasal.
rectal or traDsdermal dministmtion routes. As used herein.
drc tcrm'subjixt" is used to meaD a! adIl}al. preferably a
mamosl. inchding a husao ol DoD-LulI}aE. llhe lefiDs
paljent and subject nlay be used interchangeably.

Moreover. the pharmaceutical compositions describ€d
hereia. which iEclude a colnpound of aEy ol' fo@ula D or
the second agent can be Iormulated into any suitable dosage
forll. ircluditrg but rcl Iimited to, aqueous oral dispe$ions.
liquids. gels. slyups, elixirs, slurries. suspeniions and the
like. for oral iage$tioD by a patieor to be reated. solid oral
dosagc fomls. acrosois. conlrclled release fonnulatioDs. fasl
mch formulations. efeflcsceDt fomulations, lyophilizcd
IormulatiotrE, tablets. powderu, pilJs. dragt=s. capsules.
delayedlelease fonoulations. extelded release fohNlations.
pulsarile release formulations. drultipaniculate fomBla-
rions. and mixed immediate re1€ase aDd coDtrolled rel€ase
formulations.

Pharmaceutical prcpamtions for oral use can be obtained
by mixing olre or more solid excipic'rt with onc or morc ol
rhc compomds dcscribcd hcrcir. opiiol],lly griding thc
resultin8 mixture. aud processhg dre Brjxtu€ of Brafirles.
afler addilg suitable auxiliaries. if desired. 1o oblairr tablets
or drugee cores. Sujlable excipie[ls jnclude. lbr example.
Iillers such as sugaN. including l:ralose, $ucrose. Erandlol.
oa sorbhol: cellulose Feparations such as, for example.
maize slarch. \r'heat st rch. ice starEh, polato slarch, gelatir.
gum tmgacanth, methylcellulose. miclocwslalline cellulose,
hydrcxypropylmethylcellulose. sodium ca$orymethylcel-
lulose; or olhers such as: polyvinylpym)lidone (P!? or
povidone) or calcium phosphate. If desired disinteSratinE
aBcms nray be added. such as the crcsslioked croscarDel.
lose sodium, polyvi-oylpyrrolidone. agar, or al8iric acid or a
sall thercof such as $odiuE alginale.

Dragee cores arc pn:vidcd wilh suitablc coatings. For lhi!
puqrose. coDcelltlaled suSar solutions may be used, which
iluy optiomlly coorai! gum a$bic. t lc, polyvioylp)aioli-
done. carhopol gel. polyethylene giycol. and/or titanium
dioxidg lacquer solutioos, and suitable orgaric solvents or
solvenl mixturcs. Dyestufs or pigments may be added to the
lablels or drdgec coali[gs for iileDlil]catio[ or to shardolerizc
diferent combinations of active compound doses.

Pharmaceutical pre aratiors which ca, be used orally
include push-fit capsules made of gelatin. as well as mfl.
sealed capsules made of Selatin aod a plaslicizer, such as
glycetol or soltitol. The push-fit capsules can cofiain lhe
active ingredients in adn)ixture wiih filler such as lactose,
bindelB such as starches- and,/or lubricads such as talc or
magncsirur stcamtc and. optionally. stabjlizcrs. In sot cap-
slrles. the active compouDds nray be dissolved or suspeDded

!
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in suilable liquids. such ns fat-'v oi ls. liquid pamffin. or liquid
polyeihylene glycols. ln addition. stabilizers nray be added.
All for[rulations for olal adDi[istmtiol shNld he ill dos-
ages suitable lbr such adn nistration.

In some emboditlleois, the solid dosage fonns disclosed
herein may be in tbe fomr.rfd kblel. (includingi suspmsioo
tablel. a fusFmeh tablet. a bite"disinfegation tableT. a rapid-
disintegralion lablel. an effervesce l tablel. or a caplet). a
pill, a powder (including a sterile packaged po*der- a

dispcnsable po*der or aD cff('rvcsccnt powder) a capsule
(includiag boll sofi or lurd capsuler. e.!1.. capsules made
fronr Bnilnal-derived gektil or plant-dcrived Hl'M(]. or
"sprinlde capsuleJ'). solid dispeniiorl solid solulion. bio-
erodible dosage lbIm, contmlled rclease lbrmulalions. pr -
satile release dosage forms. mulliparticulate dosage forms,
pellets. eranules, or an aerosol. ln other enbodiments. the
pharmaceulical fomulalioo is in &e fom) oI a po*_der. Itr
still other enrbodinents. ihe lharmEceutical formutation is
in lhe fonn of a tablet. inchding but not linited to. a

faslrnclt lablct. -A.dditiorally. phannaccudcal formr.rlations
dcscribcd hcrc may bc adn nistcrcd as a singlc caps c or
jn Dultiple caFsule dosage f-onn. In $D1e embodirnents. the
pharfiaceulical lirrmulatiod js admidstered iI nvo. or tkee,
or four- caprules or tablcls.

In some embodirnenls. solid dosage forns. e.8.. tablels.
cfervescent tablels. and capsules, are preparul by mixing
parlicles ofa compoufld olany oI Formula (.{l-A6). For-
nula (Bl-86). Forn]ula (Cl-C6). or Formula (Dl-D6). with
onc or morc nharmacertical L'xcipicrts to fonn a bulk blcDd
composition. Wlrcn referriog 1o thcsc bulk bJcnd coorposi-
ljous as homogeneous. it is mea[l ftal the paflic]es of lhe
compound of any of Iomula (Al-,4.6). Formula (81-86).
Irormula (C1-C6). or liormula (DlJ)6). are dispersed evenly
tfuougloul the composilion so thal rhe mmposilion may be
readily subdivided itr1o equally eflective udl dosage loms.
such as tablets. pills. tu1d capsules. The individral unit
dosagcs may also inchde fiLD coarings. which disitrL€rale
upon oial inBcstion or upon contaci *ith dilucni. thcsc
formulBlioDs can be marx.riac[]red by cDDventional phamra-
cological techriqu€s.

Convealional phamacological techniques include. e.B.
onc or a combimlion ofmeLhods: (1) dry mixing. (2) direct
comprcssiol). (3) millinS, (4) dry or non-aqueous Eratrula-
tion (5) Eel gr-anulation" or (6) fusion. See, e.g-, LachnEn
et al.. me meo\, and Practtue of [tulustrial Phanna.t
(1986). Ofter methods include. e.9.. spmy dryin8. pan
coaling. rnell granulation. granularion, ffuidized hed spray
dryirE or coati[g (c.9.. n'urster coating). tangeotial coatiflg.
1op sprEl'itrg. lablctiDg,. exlruding ard tLe like.

The pLammceutical solid dosafLe lbmu descdbed herein
can includc a r_ompound dcscribed herei-o aEd one Dr more
pharmaceurically acccptab]e additives such as a compatible
carier. bilder. 611itr8 agent. suspendiDs agent. flalori]1g
agent. sweeteri)rg a8ent. disintelfarinB 8ge[t dispersirlg
ageln. surlacfant. lubricant. colora . diluent. solubilizer.
Doisl.ning agcnt. plaslicizcr. stabilizer, penctation
edrancer, k..ettio8 a8efll. a[ti-lbamioS a8ent, atrtioxidalr.
prcservalive, or onc or more combimlion thereoll In stilt
olbq aspecls, usitrg slandard coatinS proccdues. such as

those described i Re inglon s fharnaceutical Sticnces,
20th Ldirion (2000). a film coating is provided around the
formulatjoE of the compouod of aIIy of Fomrula (.{l-.^6),
Fomula (81-86). Formula (C1-C6). or Fofl!'ila (Dl-D6).
Ll ooe emtr,diment. some or all of the Frticles of ine
compound ol aay of Formula (,4.1-.46). formula (81-86),
ronnuls (Cl{6), or lomruls (D1-D6). dre coated. In
anoller embodimeul. some or all of tlle Farlicles of lhe
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compound ofary of Fomula (Al-,46). Formula (B1-BG).
Fomlula (CI-C6). or Formula (Dl-D6t. are microencansr-
lated. ln still another cDrbodimcDt. thc paniclcs of thc
compoutrd of any of FoImula (41-.{6). Formula (81-86),
Fomula (C1-C6). or Fonnula (Dl-D6). are not microen-
capsulaled and me uncoated.

Suitable ca$iers for use in the solid dosage foms
described herein include. but arc not limited to. acacia.
gelalin. colloidal silicoD djoxide. calcium Slycemphosphate.
calcium laclate. mallodexlri& glyccri&. magnesiu& sili-
cale. sldium caseioatq soy lecithi[. sodiun ch]oride. tiical-
cium phosphatq dipotassium phosphate. sodium slearoyl
lactylale. carrageerao" mono8lyceride, diSlyceride, pregela-
lidzed slarch. bydRrxypropylmethylcellulose, hydroxwrc-
pylmelhylcellulose acelare slearate. sucrose, Itricrocr-vstal-
line cellulose. lactose. maoDitol and the like

Suitable filling aBetrts for use iE the solid do$age fonrs
descdhed herein include. but are nor limited lo. lactose,
calcium cariomte. calcium Ihosphate, dibasic calcium
phosphare. calcium sulfale. micrccrystallioe cellulose. ccl-
lulosc powder. dexlrose. dexlmles. dextmn. srarcbcs, p&-ge-

latiDized slarEh. hldroxlTropylm€thylcellulose (tlPMC),
hydroxyproFylrnethylcellulose phthalsle, hy&oxyprcpylm-
€drylc€llulosc aoetat€ stearate (IIPMCAS), sucrose, xylitol,
tactilol. loanoilol. sorbitol. sodium chloride. polyethylene
glycol. and lhe like.

In order to release the compound of any of Fomula
(Al-A6). Formula (8l-86). Foniula (C1-C6). or Fomula
(Dl-D6). from a solid dosagc form natrix ss cfrcjently ss
possible. disiDte!&nts a.e olleo used in the foturulatio]r.
especiall), wheD lhe dosaSe forms gle oompressed wilh
binder. Disifiegraflls help rupturiDg the dosage lorh madx
by swelling or capillary aciion wheD moisture is absorbed
ifio the dosage fonE. Suitable disioteg.rants for use in the
solid alosage forrDs described helei! ilclude. but are not
limited to. natural starch such as com starch or potato slsrch,
a prcgelatidzed starch such as National l55l or.Aluijel(&, or
sodium starch glycolatc su.h as Prcmogel@ or Explotab@.
a cellulose slch as a wood prDduct. melhylcrystalline cel-
lulose. e.g.. Avicel(t. Avicel@ PH101. Avicel@ PH102,
-{vicel@ PH105. Elcema8 P100, Emcocel@, llvacel@,
Ming Tia,&. aBd Solka-Floc&, melhylcellulose. cIoscarmel-
iose. or a crcssliDted cellulose. such as crossJinked sodium
carboxlmqh,vlcellulose (Ac-Di-So1O). cross-linked car-
boxymethylc€llulose. or c.oss-linked croscarmellose. a

cmsslinked starch such as sodiu slarch glycolate. a cross-
linlied pol],mer such as crospovidone. a cmss'linled poly-
vilylpyriolidorc, alBimte such as alSinic acid or a salt of
algidc aijid such as sodiunr alginatc, a clay such as

li:egum8' I+' (maanesium ah:mim:m siJicate). a gum such
as a!ar. Brar. locusl bea[ KaEya. pectin or tragacaoth,
sodium starch glycolatc. be orile. a tralurirl spoDge. a

surfactaDt. a resin such as a cafion-exchange resin. cilrus
pulp. sodium lauryl sulrale. sodium lauryl sulfate in com-
biMliotr starch. and $e like.

BindcN inrpar cohesivetress to solid oral dosage foml
fomulations: for pol*'der fill€d capsule formulrdon. fiey aid
in plug lbrmatiotr thd can be lilled into sofl or hard shell
capsules and lor hblel lonlulalion. &e) elsure thc lablel
rcEairing intacl after coEpressiod and help assule blend
udformity prior lo a compnessiotr or fili $ep. Materials
suilalrle for use as binders in the solid dosage forms
desfiibed herein i&lude. bul arc Dot limited to. carboxrrl"
ethylcellulose. methylcellulose (e.9.. Merhocel@). hydroxy-
prcpylmethylcellulose (e.8. Hypioorellose USPPharmacoat-
603. hydroxyptopylmethylcellulose acelale ste3l?te (Aqoate
HS-LF and HS). hydrcxyethylcellulos€. hydroxlpropylcel-
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lulosc (e.s.. Klucel.E). eth).lcellulose (e.9.. Flrhocelm). and
nricrocrystalline cellulose (e.g.. AvicelSr, nricrocrystalljne
dextmse. amylosg magacsium alumium silicatc. polysec-
charide acids. beDtonites, gelaiD- polyvinylpyrmljdotrdvi-
nyl acelaB copolymer. crospovidone. povidone, srarch,
pregelatinized starch, nagacanth. dextdo. a sugar. sucL as
suciose (e,g., Dipac,&), Elucose. dexfose, molasses. man-
nilol. sorbitol. xylitol (e.8.. Xylitab@). laclose. a natural or
s).nthetic Eium such as acacia. ragacanth, Shatti gum. muci-
lagc oI isapol husks. starcll polyvinylpyrrolidouc (c.g.,
l'ovidoneE CL. Kollidoni& CL, l'alyplasdoDe8, XL-10. aDd
PovidoneS- K-I2), larch arabogalactan. !'eeBulrr6,, pol)edr-
ylens glycol. waxe!. sodium alginate and the like.

In general. binder levels oI20-70% are used itr po*'der-
filled gelatin capsule formulatioru. Binder usage level in
tablet formulatioDs valies uhelher dtecl comprcssion. wet
gr?nulation. roller compaction. or usaSe ol other excipiems
such as fillers *hich itself can acl as modemle binder
Formulalors skilled in a.rl can derermine ihe binder level for
thc formulations- but bindc. usagc lcvcl oI up lo 70lo i
t blcl formulations is conrmo]r.

Suilable lubricads or glidants Ior use in the solid dosage
forms described lrcreir include. but are not limited to. stearic
acid calciun hydroxidc. lalc. com s1a&h. sodium slearyl
fumemte. alkali-metal and alkalin€ eanh metal salts. such as
aluminum. calcium. rraeioesium. zinc. stearic acid, sodium
stearates. magnesi m stear?te. zinc steamie. Ilaxes.
Steamwel(&. boric acid sodium bmmate. sodiurn acetate.
sodium cl oride. leucinc. a polyethylcnc Slycol or a
mcthoxypolycthylctre Blycol such as CarbowaxrM. PbG
4000. PEG 5000. PEG 6000. propylene glycol, $Mium
oleate. Slyceryl bebenate, gJyceryl palmitostearate. Elyceryl
benzoate. ma8nesium or sodium lauryl sulfate. and the like.

Suitable dilueots for lse in the solid dosaBe foIms
descdbed hereitr include. but are trol limited to, sugals
(including lactose. rucrose, and dextm3e). polysaccharides
(including dlxtErcs and mrltodex6D), polyoh (bcluding
mannitol. xylitol. and sorbitol). cyclodcxtrhs and thc likc.

Ihe tenn "Doll {ater-solub]e dilueut" ,epresents corn'
pouds D?ically used iE the foflnulalion ofpbarnraceuticals.
srch as calcium phosphale. calcium rulfale, slarclrcs, modi-
6ed sbrch€s and microcrystalline cellulosq and micrLrel-
lulose (e.g.. haviog a deasiry of about 0.45 Ecm:. e.g.
Avicel. powdered cellulose), aDd talc.

Suitable wettiflg agmts fo! use in the soljd dosage forms
described herein include, for exampl€, oleic acid. glyceryl
nDnostearate. sorbital monooleale. sotbitan monolaumte.
trictlanolamine olcatc, polyorfcthylem softitrn
rlonoolcate. flolyoxyeihyle[e sorbitan mono]aurate. quater-
nary .uruEonium co@pDunds (e.g.. Polyquat 10). sodiom
oleate, sodiuo lauryl sulfate, magnesium stearatq sodium
docusate, lriacetin vitaEritr E TPGS aod the lile.

Suitable surfsctsnts for use in the solid alosaSe lorms
described hercin irclude. for example. sodium lauryl sulfale,
sorbitan monooleale. polyoxyeihylene sorbhan monool(Irlg
polysorbatcs. polaxomers. bile salts. glyceryl morostcarale.
copolymeE of elhyleDe oxide aDd propylerc oxide, e.9..
Plurunic@ iBASF), and lhe like.

Suilable sus?erding agents for use in lhc solid dosage
forms described here include, bul are not limited to. poly-
virylpyrolidone, e.g.. polyvinylplrrolidone K12. polyvi-
nylp).rolidone Kl7, poly,vinylpyrrolidone K25, or polyvi-
oylplrlolidore K30. polyethyleDe glycol. e,9.. ttre
polyahylene glycol can have a molecular weiSht of aboul
300 to about 6000. or about 3350 to aboul 4000, or aboul
7000 to about 5400, vitryl p],nulidone/vinyl acelale sopo-
lymer (5630), sodium caftoxlmethylcellulose, methylcel-

lt8
lulose. hydroxy-propylmethylcellulos€. fnlysorbare-8o.
hydroxyelhylcellulose. sodium alginate. gums. such as, e.g..

Surn trBgacaoth and gum acacia. guar 8utrr, xanthaDs. irclud-
ing xanthaa g:um, sugan, cellulosjcs. ruch as. e-9.. sodjum
carbox)'methylcellulos€. methylcellulose. sodium car-
boxyxoethylcellulos€. hydroxypropylDelhylcellulose,
hydroxyethylcelluiose. polylorbale-8o. sodium alginar€.
polyethoxylaled sorhitan rronolauate. f olyelhoxylaled sor-
bilan monolaurale, novidone and lhe like.

Suirsblc antioxjdrnrs lbr use iD the solid dosage fomrs
described hereio include. for example. e.g.. butylated
hydIox),loluene (BIIT). sodium ascoftale. and tocopherol.

Il should be apprccialed thal there is coDsidemble overlap
belwee[ additives used in llle $lid dosage lbnns described
hereiD. Thus. tbe above-listed additives should b€ taketr as
nerely exemplary. aDd nol limiting. ofthe rypes ofadditives
d1at can be ircluded i[ solid dosage fom$ described herein.
The amounts of such addirives can be readily determiled by
one skilled in the art. according to the PanicDlar prcrperties
desired.

Itr odrcr el]lbodiureols. ooe or morc layers of the phar-
maceutical lbrmulation arc phsticized. IllustrBtilely. a plas-
ticizer is Benerally a bigh boili[g point so]id or liquid.
Suitablc plasricizers car be added lrom about 0.01vo to
about 5070 b.v *ei$tt (w/*J of the coalitrg composition.
Plaslicize$ iociuale. but are lrot limited ro, diethyl phlhalate.
citrale esrers. Folyerhylene glycd. glycer$]. acetylated glyc-
erides. tIiacelin. pol!! r)Fylelle glycol. polyethylene E]ycol.
triclhyl citrate. dibutyl sebacarc. stcaric aci4 stcarol. srear-
ate, and castor oil.

Compressed tatlets are solid dDsaBe lirrms prEpared by
compacti4g the bulk blend of tLe fomlularions described
above. Il1 various ehbodiments. compressq, tablels u'hich
are designed ro dissolve in the ftouth $i11 include one or
more flavoritrg agents. In other ernbodinrmts. the com-
pressed lablets will jnclude a film surrounding the firlal
comprcsscd t blct. ln somc embodiments. the film coatin8
car pmvjde B delayed release of tire compornd of aDy of
lomrula D or tlle secoDd ageEl. from &e formulalion. Itr
other embodimeDts, the 6lm coatitrB aids in patient compli-
ance (e.9.. Opadry@ coaljDgs or sugar coating). film coal-
i]rgs includi4 Opadry8 rypically l"rge llom about 1% 1i]

about 3% of fie lablet $eight. In other emtodiments. the
compressed ublets lnclude oDe or morE excjpie4ts.

.A capsule nray be E€pared, for exampre, by placing the
bulk blend of the lormulation of tlle mmpound of any of
Formula I) or the second agenl described ahove. inside of
a capsule. ln some embodiuleots. the foluulalions (I}on-
aqueous suspcosioos and solulioEs) are placed iE a soll
gelatiD capsule. In other embodime[ts, the fonnulatioDs are
placed iu sla[dard gelatin capsules or ]lotr-gelalitr capsulcs
suchas capsules cumprisitrS IIPMC. In other emb{xliments.
the formularioo is placed i! a spriD.kle capsule, $hereio the
capsule lEay be s*"llowed whole or ihe capsule may be
opercd and the contenls spdtrlled oD food prior lo eatiDg. In
sorle ernbodirneEts. lbc lherapeulic dose is spljt hto fiul-
tiple (e.9.. t1ro. thlee. or lour) capsules. ln some embodi-
me $. lbe etrlile dose of the lbrmuldtioD i$ deliverqi in a
capsulc lbrm.

In va.ious etrrbodilrreots. the particles ofthe cohpoud of
any of lormula D or the second agent, and one or dor€
excipients are d$ blelded aod co$pressed itrto a mass. such
as a lablet, haviDg a hardness suffcieot to pmvide a lhar-
maceutical composjtion that substantially di*integmtes
within less lbff aboui 30 minutes. less than about 3-5

misutes. lcss tfutr about 40 ninutes. less thsn abour 45
minutes, less thao about 50 Eirrutes. less rhaE abour 55
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minures, or less than about 60 miDutes. after oral adminis-
traljon. therehy relcasin€ the fomrulation iDlo the gastmin-
lcstin l fluid.

ln another aspect. dosage lorms nuy inc)ude uicroencap-
sulated fonNlalioos. h so[re elntodimeffs. olre or rDore
other mmpatible 0urerials are preseDl in the uricroencaf-
sulation material. Exemplar,v ruaterials include. bul are rcl
lilnited lo. pH nlodifiers. emsjon facililalon. anli-fo:uniDg
agenrs. antioxidanls. llavoring agenls, lnrd carrier maldals
such as bindcrs. suspcDding agcnts. disirltc$alion ageEts.

fillin8 age s. surfadants. s(rubilizels. stabilizers. lubri-
calts. wettin8 agelrts. arrd diluents.

Malerials uselul lbr the lnicrDencapsnlalioD dcscribcd
herein iDclude maledals compatjble with conrpounds ()1 any
of Fomula D or the second a8ent. tlhich NfrcieDtly isolate
the compou[d ol aoy of Iormula D o! the secold agent.
from other non-compatible exciFienls. Maleriats compatible
Rith compounds ol any of l.omrula I) or the second a8ent.
,rc those that delay the releare of the compounds ofa[y of
lorBula D or fie secoud ageal. in vivo.

l.1xcmFl.ry micmcncrpsulation matcrials usctul tbr dclay-
inB rhe release ol rhc lbrmulalions ircluding compounds
dcscdbed h€rciD. includc. but are not limitcd to. hydrcxy-
propyl ellulore erher. (IIPC) such as KlucelO or Nisso
HF.(]. lo\r-substituted hydrorypropyl cellulose ethers
(L-IIPC), hydoxFropyl mertryl cellulose eihers (IIPMC)
such !s Seppifilmj.C. Pharmacoat6,. Merolose SR. Metho-
cei&-E Opadry YS. PrimaFlo. Benecel MP824. alld BeDe-
ccl MP843. me$!,lc.ellulosc frclymcni such a$ Methocel@-
A. hy&oxyFropylmctLylccllulosc acdatc stcaratc AqcMl
(HF-LS- HF-LG. HF-MS) ru MetoloseD. Ethylcelluloses
([C) atld mixtures thereof such as [461. Ethocel8,. .^qua-
lon8LEC, Sureleass&. Polyvinyl alcohol (P\A) srch as

OpadF/ -AMB. hydroxleitr)lcelluloses such as NatrosolS,.
carboxyoetb,vlcelluloses atrd sahs ol cad)oxAmedlylcellu-
loses (CMC) such as AqualonF,r-CMC. pol)nr'inyl alcohol
aDd polyethylcne glycol co.pol),mcrs srchas Kollicoar IRl&.
monoglycerides (Myverol). lriglyceridcs (KLX), polycfiyl-
eDe glycols. Eodjfied food starrh. acrylic pol).mers and
mixtures of acrylic pollners rridr cellulose ethen such as

Eudragir8 EPo. Eudragila L30D-55. Eudragjr@ FS 30D
Eudlagil:li! L100-55. Erdragjl@. L100. Eudmgit6) Slm.
Eudragilo RDlm, Eu&agirG) E10O- Eud]-agiro L12.5.
Eudlagito 512.5. EudngjlA NE30D. aod EudrngitG, NE
40D. cellulose acelale phlhalalq sepifllms such as mixtures
of HPM(I and sterric acid. cyclodextrins. and mixtures of
these materials.

lD slill oficr L'mbodiments. plasticizcrs such as polycth-
ylcnc glycols. c.9.. PFIG 3tvd, PllG 4U). PBG 6tx). PF.G

1450. PEG 1350. ad PEG 800. stenric acid. Fopylene
glycol. oleic acid. and triacetin are incorpomted into tlre
niooencapsulation nralerial. I11 olher embodimenls. lhe
microencapsulating materiat useful for delaying the retease
of lhe pharmaceutical compositions is iioor the USP or the
Nalional Fomrulary (NF). In yel olher embodimenis. thc
microcncapsriation malcrial is Kluccl.I[ still oths cmbodi-
menrs. ttre nicmencapsulation material is methocel.

Micrcencapsulaled compouDds oI any ol Fomlula D or
the seco[d ageEl. may be lbrmulated by Drelhods krDwr by
one ofordiDary skill intheafl- Such known methods include.
e.9.. spray dryi[g processes. spinni[g disk-solvent pro-
cesses. hol dreftpixesses. spray chilliDg melhods. fluidized
bed. electrostatic deposition. centrifLrgal extrusion. rola-
tioDal suspefisjon sepamtion. polymerization at liquid-eas or
solid-gas interface- pressure exlrusion, or spraying solvetri
extmction balh. ln addilion to thcsc. scvcral chcmical tcch-
niques. e.9,. cofirplex coaceflation, soh.er evapomtiorr,
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pollmer-polymer incompatibility, inrerfacial polymerizrlion
tu liquid rnedia, in situ polymeriTation. in-liquid dryinB. and
desolvatior iD liquid me.dja corld also bc !scd. Fllrrllcrmore.
other nethods such as rotler compaclion. extrusio,
sphercd?arioll coaceftarion. or llanopaficle coari0B may
also be used.

L1otre embodirnenl, the particles ofcompouDals ofany of
Formula D or the second agent. are nricrcencap$ulaled prior
to being fomrulated into one of the above forrns. Ir slill
another cmbodimetrt. somc or most oI lhe Faniclcs arc
coated prior lo being futher fomulated b, usirU stanahrd
coatirg procedues. sucb as dlose described ir -R.,n ir.glon'r
Phonnaceurical Sciences. 2Ob Eilit;oo (2000).

IA other embodimeDts. &c solid dosaEB lDImldalions of
the compounds ofany of [omula D or the secodd a8ent. are
plasricjzed ($ared) !i ith one or more layeis. Illuslrativel). a

plasticjzer is getremlly a higb boiling loint solid or Jiquid.
Suitahle plasticizers can b€ added from aboul O.0l% to
about 50% by weight (w$) oI the coating mmposition-
Plaslicizers include. bul dre Dol limiled ro. dielhyl ph$alale.
citratc cstcrs. polycthr-lcnc Slycol. Slyceml. acctylarcd glyc-
erides. triacetin. polrnropyleoe glycol. polyelhylerc glyco!.
trielhyl citmle. dibutyl sebacafe. srearic acjd. stca]l)l, stear-
ale. and crstor oil.

In other efibodjmeDls, a poB,der jncludin8 the fomlula-
lioDs wilh a coEpouod of al]y of l.ofiu a D or the secold
age , des€rihed herein. may he formulat€d ro include onc or
morc phamaceutical excipie[ts and ,]avors. Such a powder
may be preFarcd, for cxample. by mixing thc formulation
alld optional plmflDaceutical excipicDls to toon a btllk blcnd
conposiLion. .A.dditional embodiments also iDclude a sus-
pendi[g ageot and/or a wefliog agent. This bulk blend is
unifomly subdivided inlo unil do$ge packagitrg or nlulti-
dosaS€ pscLaginS uni6.

Ir still other embodiments. efenescent powdem are also
preFarsi jn accordance with the presenl disclosure. liffer-
!$ccUr \ahs ha!e bccll used ro dispcrsc mcdicincs ix $atcr
for ora! administration. Elfencscefl salts are !tranules or
coaNe powdeN cotrtaiDing a medic ral age[t in a dfy
mixlure. usually composed of sodium bicarbonale. citric
acid and,,trr tanaric acid. When salls ol lhe composilions
dcscIibed b€reiD are added 10 *aler. tbe acids and the bdse

react to liberare carbon dioxide gas. lhereby causirg "efler-
vesce[ce." E)€nrples of efervesceDt sahs itrclude. e.9.. the
follouiDB iDgrediefls: sodiuo bicarbooate or a mixtwe of
sodium bicarhonate ard sodium carbonate. citric acid and/or
tartaric acjd. .Any acid-base combination that resnlts in the
Iibcration of carbon dioxide can bc used in place oI thc
conrbinatior of sodium bicarbonatc altd citdc and tanaric
acids. as lon8 as tbe inEredieDls were suitable lbr plraoua-
ceurisl use .and rcsulr in a pll of aboul 6.0 or higher.

In some embodiments. ihe solid dosage forms described
herein can be formulated as enteric coaled delayed release
oral dosage forl)$. i.e.. as an oral dosage fonn of a phar"
m.ceutical composilion as des€ribed her€in which utjlizcs
an colcric coatirg to af.'cl rcleasc i! tbe surall jotcstirc of
the gastroidestioal tract, 'Ilrc eDteric coated dosage form
may be a compiesscd or molded or extruded lablevmold
(coated or lurcoated) conlaiEirg ganules, powder. pellets,
beads or panicles of the active ingredienr and,/or other
composition componetrts, which are themselves coaied or
urcoaled. The enteric coated oral dosage form may also be
a capsule (coated or uncoaled) cotrlaidDg pellels. beads or
granules of the solid cafiier or the comFosition. 'r'hich are
drcnselves coated or uDcoaled.

'thc tcrm "dclaycd rclcasC' as uscd hcrcin rcfcrs to thc
delivery so that the Elease calr be acconrplished at some
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genenlly lrediclable location in the inlcsrinal tmct rnor€
distal to thrt *tich would have heerr acconplished ifthere
had bccn oo dclayiJ rclcase alrcIadons. 1n sofrc e'mbodi-
meDts the Dethod lbr deiay ol release is coating. r\ny
coati[gs should be applied to a suffcient thickrcss such th:rt
the e[tire coatiDg does nol dissoh'e io the 8astroiltesliMl
lluids at pH belo$ about 5. bul does dissolve at fH abour 5

{nd above.Il is cxpected ttral any anionic polyme!exhibiling
a nH-depcndent solubilig pm6le can bc used as sn enteric
coatiug in the mcthods and qrmposilioos descrjbcd herei[ lo
achieve delilery to the lou,er Sastrointestinal lract. ln some
eorbodimentr the polymrr' des(ribcd hcrcm are aoiooic
cafioxylic polymers. In olhr e b,idimenls. the polymels
ar compaljble mixture,r thereo( and sol1re oflh€ir prcpcr-
d€s- include hut arc nol limi€d ro:

(a) Shellac. Elso called purified lac. a refined pmdrrct
obtaimd ftom the resiflous s€cretion of an hsect. This
coatinS dissolves in nredia ofnH>7:

O) Acrylic follmers. The Ferlbnname of acrylic poly-
rn€r, (primarily thcir solubility in biologicat lluids) can
varl bascd on lhc dcarr-'c ard typc of subslitution.
Examfles of suitable acrylic polymerc iDclude Dreth-
acrylic acid copolymers and anxloniu[r methaclv]ate
copolymc . Thc Dudrdgil lcies E. L. S. RL. RS and
NE (Rohm PhamM) are available as solubilizEd iu
orladc solve . aqueous dispersiorl. or dry powdels.
'll1e EudraSit series RL. NF.. and RSare illsoluble in the
gastroialestiMl tmct bu are pemeable and are used
primarily for colonic tary€ring. Thc Eudragit scries E
dissolve i-o dre stomach. lle b dFgit selics L. L.30D
and S arc insoluble iD srcmach and dissdve in the
iDtesline:

(c) Cellulose Dedvatives. Examples oI snirable cellulose
derivalives are: ethyl cellulosq reaction nixtures of
partial acetale eslers of cellulose $'ilh plrthalic anhy-
dride. The performance can vary based on the degree
aM typc of subsdnrdoD. Ccllulose acctatc plrthalatc
(CAP) dissolvcs in pH>6. Aquarcric (I'MC) is an
aqueous based sysle alrd is a spray dried CAl'FSUed-
olatex with parricles <l !fl. Other componetrts in
&ualedc caD i.Eclude phrcnics. Tlvecns. iu)d acer)-
lated monoglycerides. Other sunable cellulose denva-
tives include: cellulose acetate trihellitate (LastnaD)l
methylcellulose (Phamacoal. Methocel)t hydrcrypro-
pyhrethyl cellulose plnhalate (HPMCP)i hydrcxr-pro-
pylmethyl cellulose succiDate (HPMCS): and hydmxy-
Impyhnertrylcellulose acetate succinate (e.9.. AQ()Al-
(Sh Elsu)).'ll)e perfomcDce can vafl based on thc
dcgrcc and tlpc of substitutior. Ior cxanlplc. HPMI P
such as. HP"50. HP-55. HP-555, HP-55F Brades are
suitable. The perlormance can vary bascd on thc dearce
and lype ol substilulion. Fbr example. suitablc Srades
oI hydroxypropyl-oeuylcellulose ucetate succinate
include. but are no1 limit€d to. -^S-l-G (t,I), which
disxrlves ar pH 5.AS-MG (MF). which dissohes ar pH
s.5. and -AS-HG (HF), whjch dissolvcs al hishcr pH.
lhese pol]'nler5 arE ofered as grarules. or as fioe
po\,!dcn lor :4ueous dispersions: l'oly \inyl Acetale
Phthalalc (}\AP). P!14P dissolves in pH>5. and it is
much less permeable to water vapor and gastric lluiG.

ID some embodiEe rs. the coating can. arld u$ally does.
conl€in a plasticizer and possibly other coatinp excipjeots
such as colorants. lalc. atrauor mag[esium stealate. which are
well known in lhe afl. Suitable plasticizers irclude lriethyl
citrate (Citrollex 2). riacetin (glycerr_l triacetate), acetyl
trjcthyl citratc (Citroflcc A2), Clarbowax 400 (pol"velhylc[e
glycol 4m). diethyl phdulate, trihutrl citrate. acetylated
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monoSlycerides. 8l)'cerol. fatty acid eslers. fopylene BIy-
col. and dibulyl phfialate. In pafiicular. anionic carboxylic
acrylic polymu: usually *ill contajD l0-25olo by wcighr oI
a plasticizer, especially dibutyl phtbalate, polyethylerc Aly-
col. triethyl citrate and triacetia. Conventional coating tech-
niques such as spm-v or paD coaling are employed to apply
coaling\, The coatin8 thickne\s musl be suffcieol to msure
that theoml dosage form remains intact untillh€ desired site
of topical delivery in the inteslinal tracl is leached.

('olorants. ddacki-6cN. sLrrlmt{dls. JDriloanxnB agcnls,
lubricants (e.g., carouba 1lax or PEG) may be added to tle
coatings besides plasticizers to solubilize or dispene the
coating luterial. a.od 10 impNve coatiD!, peformarre and
lhc coated prcducl.

In other embodiments, the formulalioDs descriM herch.
which include compounats of l onnula D or lhe lecond agent.
are delivered usitrg a pulsatile dosage fono. ,4. pulsatile
dosage fomr is capable of providing one or more imlnediate
release prlses at pr€detemrineil dme poi s afier a contmlled
lag timc or at spccific sitcs. Msny olhcr l]?cs of codrollcd
rclcasc systcms kno*n lo thosc of ordinary skill in thc an
ard are suitable fbr use wifi the lbmrrratioos dessibed
hereiD. ExaDrples of snch dehvery systerrs include. e.9..
po)y:rer-based systerns. such as polylactic aud polySlycolic
acid. polyadrydddes aod polycaprolactone: porous matri-
ces. tronpolymer-based systems thal are lipids, including
sterols, such as cholesleml. cbolesteFl esleN and fatty acids,
or nerlml fats. such as mom-. di- and ariglyceridesr hydrr-
gcl rclcEsc systcmsi silastic systcms: lcJ,ridc-hascd systcrnsl
\,vax coatinBs. biosodiblc dosage forms, cDmpressed lablels
using convenlional bindeE aod $e like. Sec, e.g., Libenn?ur
et al. Pharmaceutical Dosaqe Ioms,2 Ed.. Vbl. 1. pp-
209-214 (1990): Sin8:h et al.. Lnoclopedia of Phamaceu-
rical Tech olo&t',2"d Ed. pp.751-753 (2002): U.S. Pat. Nos.
1.321.1 25. 4.624.84a. 4.96E.509. 5,461, 140. 5.456.923,
5.5 1 6.527, 5.622.7 21. 5,686. r 05. 5.700,4r 0. 5.977. I 75,
6.465.0t4 aod 6.932.983, each of which is specificall],
ircorporated by rcferlrrcc.

ln some embodimeals. pharmaceurical formulations are
provided that tuclude panicles of the compourds of any of
fom]ula D or the secood agenl. described hereh alld al leasl
one dispening agenl or suspending aSenl lor oral adminis-
lratio[ to a subject. The lomrulatiotrs ma,! be a powder
alrd/or gratrules for suspeDsioo. a4d upon admixture with
water. a substaltially utriform suspeEsioD is obtainsl.

Liquid fomrulation dosage fomrs for oml a&ninistrrtion
call he aqueous susperNions selected frDlu tl1e gmup irlclud-
ing,. bul rct limitcd to, pharmaceutically acccptab]c aqucous
oral dis?cJsions, cmulsions. solutioos. elixirs. ge1s. and
syrups. See. e.8.. Singh el al.. Enq,clopedia ol Phamaceu-
tcal Technolos,-,2"d Dd.. pp.754-757 (2002).In addilion to
drc paflicles ol compourds oI FonEula (Al -A6), the liquid
dosage forms may includ€ addilives. such as: (a) disi e-
gmring agentsl O) dispersing agentsl (c) wetting agentsl (d)
al least oie presefiative. (e) viscosir_v eDhancinB nBents. (l)
al least onc swcctcninS a8cnt. aDd (g) ar lcast one ffavorin8
aEpDl. h some emhodiments. the {queous dispenions can
Iurthe, irclude a cryslalliEe ifibilor

The a<;uurus suspensions an<1 dispersions describe<l
hereiD catr lemaid in a holoolenous state. as defircd in The
USP Pharmacists' PhamMcopeia (2005 edition. chapter
905). lor a! ieari 4 hours. Tbe homogenejty should be
determioed by a satrrplirg llelhod coosisteut wit[ regard to
delerminiDg homoSeneity offi€ entir€ composition. In one
enrhodinreut. ao aqueous suspeosio! carl be Je-suspended
ioto a hooogeDous suspension by physical agilatioD lasting
Iess than I miDute. In another eDrbodinent. an aqueous
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susPension can be re-susnended inh a honmgenous susfen-
sion hy ph),sica, agilation lastiflg less dun 45 seconds- ]n yel
a olllcr cmbodimenl. an aqxcous suspcnEfun can bc rc-
suspmded ir1lo a homo8euous suspensioE by physical agi'
latiol1 ]aslins less drao 30 seconds. In still aDother embodi,
ment. no agitation is necessary to maiDtain a homogenmus
aqueous djspersion.

Examlles of disjrteeratinB aSents for use in dle aqueous
suspensions and dispe.sions include. but are not limiled ro.
a starch. c.g. a naturBl starch such as com starch ot potato
slarch. a pregelalinized starch such as National 1551 or
AmijelA,. or sodium sldrc.h elycolate such as I'rotrrogel.a or
Explotabc): a cellulose such as a wood product. methylcrys-
talline cclulose. e.s., -4.vic€1.8,. Aviccl.& PHl0l. AvicclE
PH102.,\,icel,& PHI05. Elcema8, PI00. EErcocel8. tha-
celo. Ming Tiar8,. atrd Solka-Flocr&. methylcellulose. cros-
camellose. or a cross-linked cellulose. such as crosslinked
sodium carboxymeth]'lcellulose (Ac-Di-SolOJ. cross-linked
carboliymethylcellulose. or cmss-linked croscBonellose: a

cmss-Linkrxl starcL suchas sodium siarEh glycolalc; a cmss-
linkcd polyncr such as crospovjdonc: a crossJilked Folv-
virylpyfillidone: algiEate such as algidc acid or a satt oI'
alg ic asid such as sodiur alginate: a clay snch as
\'ecgum8- I1\'(magresiuDr aluminum silisalc)l a gluu ruch
as agar. guar. locust beao. Karay6. peclin. or tragacanth:
sodium slarch glycolatcl bentonjtl a naturBl slonge: a

surfactanli a resin such as a calion-exclunge resinl citrus
pulpi sodiuD lauryl sulfate: sodium tauryl sulfare in com-
bination starch: and thc likc-

h some embodi[rc ts. tbc disFcrsing aBcnts suitable lor
the aqueous suspeusitrnr and dispersions described hereiD
are kno'trn in the afl and include. for example. hydruphilic
polymers. electolyes. Tweeo6,60 or 80. Plic. polyvi-
nylpyrrolidone (P\?: commercialiy krown as Plasdoneo),
and the carbohydBte-based dispering a8enls such as. lbr
example. hydroxypropylcellulose and hydroxyprcpyl cellll-
losc edrcrs (e.8.. HPC. HPC-SL. aM HPI:I-L). Ilydro{,Tro-
pyl methylcelhrlose and hldroxygopyl m!'thylcelluiosc
ethffs (e.9. Hl,M(l Kl00 Hl)M('K4M. HI,MC K15M. aM
HPM( KIOOM). carboxymerhylcellulose soditun. methyl-
ccllulose, hydroxyelhylcellulosc. hydroxypropylmethyl-cel-
lulosc phthalate. hyrJroxypropylmethyl-cellulose scetate
slearale. lrol)crysla1lil1e cellulose. DuSuesium a]umirlul8 sil j-
ca1e. trielhanolamine. Folyviryl alcohol (P\A), pollni-
nylplrmlidone/vinyl acetate copollqner (PlasdondE,. e.9..
S-630). 4-(1.1.3.3-tetratnett!,lbulyl)-phenol polyrner rilh
ethyleoe oxideaDd formaldehyde (also kno*n as tyloxapol).
poloxamc.s (c.8.. Plumnics f6tl.tsr. flitlo, and I108O, which
arc' block copol-vDrers of ethylenc oxide and propylenc
oxide): alrd poloxaDrines (e.9.. Tetronic 908€. also knowlr as
Poloxamine 908ttri. lrhich is a tcuahmcrional blocli copoly-
m.'I derived trum srqucntial addilion d'pmpylene oxide and
ethyletre oxide to ethylerFdiamirc (BASF Corporalioo, Par-
sippaDy. N.l.)). lD other eEbrxliErents. the dispelsing agert
is selecled l'rcm a goup ool co$prisiDg one ofthe followillg
agcnts: hydrophilic polvmcrs: elecirol),tcsi Tw.tcn& 4,0 or
80: tlEcr pol) irylpyrotidooe (l\P)i hydroxnropylcellu-
iose and hydroxypropy) cellulose cfien (e.s.. HPC. HPC-
SL. and HI,C{.): hydruxyprupyl methylcellulosc ard
hy&oxypropyl melhylcellulose eihers (e.9. 1IPMC K100.
IIPMC K4M. IIPMC K15M. tlPMC K100M. and Pharma-
coat6) USP 2910 (Shin-E$u))r ca$ox).rnethylcellulose
sodium: meihylcellulose: hydroxyerhylcellulosei hydroxy-
pmpylmethyl-cellulose phthalalei hydmxpropylmefiyl-
cellulose acetate steimtei DoD<rystalline cellulosq mapJle-
sium aluminum silicatcr tricthanolamincr polyvinyl alcohol
(PvA): 4'(1.1,3.3'letramerhylbur_vl)-pLenol polymer rvillr
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cthylene oxide and lomlaldehydel poloxanrcrs (e.8.. Pluron-
ics F6&*.. F88:D. and Fl08('. *-hich are block copolymers of
cthylcnc oxidc aDd propylcDc oxidc)l or poloxamincs (c.8.,
Tetronic 908o. also kmwn as Po)oxamine 908@).

l!'etdng age $ suilable for lhe aqueous suspensions and
dispenions described heFin are kDo*o in the an and
ioclude. but are nol limited 1(). ceryl alcohol. glyceml
mooost*Eate. Folyoxyelhylere sorbildn fatty acid eslers
(e.9.. rhe commercially available Tweens@ such as e.9..
'h,,eeD 2Oe a{d l$ceo 80O (lcl Spccialty Clhellicals))" ard
pol]€tbtlene alycols (e.g-, ('arbowaxs 3350& snd ,45G&,
and Carbopol 934qi (Udon C$bide)), oleic acid, glyceryl
monoslearale. sorbilan Dronooleale. sorbilan monolaumle.
triethanolandne oleate. polyoxyethylerc sorbital
moBooleale. polyoryethylene sorbitan mo[olaurale. sodium
oleate. sodium laur)l sulfate. sodium docusale. triaceth.
vitamin E TPGS. sodium tawocholale. siDethicoDe. phos-
phoridylchotine and the like

Suitable preservatives for the aqueous suspensions or
dispcrsions dcscribed herein include. for cxample. potas-
sium sorbale. FarabeE (e.8.. nrethylparabe[ a.nd plopylpa.
raben). beuoic acid and its salts. other esters of parahy-
droxybenzoic acid such as but)'lparaben. alcohols such as

elhyl alcohol or beol}'l dl@hol. pheDolic compoutrG suc[ as
phenol. or quatemary compounds such as benzalkoniunr
chloride. PieseNatives. as used hereiq are hcoryoraled into
dre domge form at a concentralion sufrcicnl to inhibil
Dtcrobial Brol,$.

Suitable viscosit) enhancin8 agenis ,or thc aqucous sus'
pensions or dispenions dcscriM hcycitr ircludc. bul arc no1

limilql 10. methyl cellulose. xanihao gum. carboxymethyl
cellulose. hydroxypropyl cellulose, hydroxpropylmethl'l
cellulose. Plasdoo,E 5-630. carbolre!. pol),liDyl alcohol.
slginates. acacia. chitosaDs and combinatious thereof. The
cooc€DBatioD of tbe viscosity erha[cing agetrt will depend
upon th€ agenr selected and the viscosity desned.

Examples of swccteling aEBDts suilable for the aqucous
suspensiods or dispLrsiotrs dcscribed herein include, for
example, acacia syrup. acesnlfame K. alhaine. a,rise. apple.
aspaname. baD,:ioa. Bala-riau crealn. beJry. bjack cuJmot,
butlerjcotch. calcium citrate, camphor- caramel. cherry.
cherry crcam. chocolare. citrmmon. bubble gum. cilru!.
citrus puDc-h. cimrE creaD. cottotr catrdy, coq)a, cola. cool
cberry. cool cifius. c,vclamate, cyclamate. dexlrose, eucalyp-
tus. eugetrol. fructose. lruit puDch. ginger. glycl:dhetinate.
glycynhiza (licorice) syrup. gmpe. grapefnril. honey, iso-
malt, lemon. lime, lemon cream, monoammonium glyrrhiz-
inate (MagDas$eeto). maltol. aral]llitol. maple, lrarshual"
low. m('Dthol. mi crcam- mixed bcrry, ncohcspcridi-ne DC,
oeolame. oraDge. pear, peach. peppeffitu. peppefluial
cream. PiJs$'eettr Powder. raspbery, Iml beer. rum. sac-
chariD. saf-r()le. lorbitol, spearmirtl. spearmi.ol cream, slratr-
berry. strawbenJ' cream. stevia- sucBlose, sucrose. sodium
saccharin, sacchaiin. aspartame. acesulfame potassium.
mnnnilol. lalin. sucralose. mrbitol, swiss crcam, taBalose.
rangcrinc. rhaumatio. tutti fruitti. vanilta, walnut, water-
meloD" wild cberry. wiEleI8rcen xylilol. or atry coEbifftion
oj these llavoring ingredieDls. e.8.. anile-menlhol, cherry-
ani$e, cinnamon-oftDge. cherry.cinnallotr. chocola(e-nitt.
honeyJemofl lemod-lime, lemon-din1. rneothol-ercalyp-
nrs, orange-cream, vanilla-mint. and mixtures thereol In one
embodinleot. rhe oque.us liquid disp€rsioo can conrprise a

s*eeterinS agent or flavoing age itr a c!rcetrtm1ion
ranginS fmmabo 0.ml o/. to about I .Oolo th€ volume of the
aqueous dispeNio[, In anolher embodimeDl. the aqumus
liquid dispcrsion can mmpise a s*-celeDin8 aScnt or fla-
voriag ageDr in a coaceDgalioo raDgitrg ftom aboul 0.005%
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10 about 0.5oln lhe vohme of the aqueolrs disp€rsioD. In yel
another enrbodime'(. the aqueous liquid disperstun can
comprjsc a swcelcnirg a8cn1 or llavorinS agcnl io a coD-
cenlmlion EngirS lrom about 0.01% to about 1.0/o dle
volume ofthe aqueous djspenio[

ln addhioD to the additives listed above. tlle liquid for-
orulations can also irclude inert diluents comJlronly ured itr
the afl. such as $ater or other solvents. s{rlubilizing aSents.

aDd emulsifiers. Fxemplary emulsifiers are ethyl alcohol.
isoFropyl alcolDl. cihyl carbonatc, clhyl acelalc. bcnzyl
alcohol. benz)-.l benzoatc. propyteneglycol. 1.3-buglenegly-
col, diDethylfbr amide, sodium lauryl sulfate. sodium doc-
cusaLe. cholesterol, choleslerul eslers. taurocholic acid.
phospholidyicholine. oils. such as collonseed oil, grou[alnul
oil. com germ oil. olive oil. castor oil. atrd sesame oil-
glycerol, Ietrahydrofirturyl alcolml- polyetlUlene glycols-
fat} acid este$ of softitar\ or mixtures of these substa[ces,
and the like.

In sorre embodiments. the phamaoeulicnl forn:nlations
described herein can be self-emulsiryiry dnrg dclivery s)s-
lems (SEDDS). Dmulsio[s are dispersioDs of olre ir Dis-
cible phase in alrother, uslralL_ iu the fblln ol droplels.
Cenerally', emulsions are created by vigorcus mechanical
dispersion. SEDDS. as opposcd to eDlulsions or Dricrcemul-
sions. sponta[eously folm emulsioDs !!hm added fo au
excess of\r'alcr withoul afly exlcmal mechanical dispersiotr
or igitation. An advanlaSe of SFIDDS is thal only gentle
mixin8 is requircd to distiibule the droplets throu8ihout the
solution. Addirionally. \*aicr or thc aquixrus phasc caA bc
addcdjusl prior to adnrinislration, \rtich cusurcs slabilil-v of
ar unstable or hydruphobic acrive iDgrrJi€nl. Itr s. fic
SEDDS provides al1 efective alelivery system lor oral aDd
parenteral delivery of hydmphobic active inlredients.
SEDDS may Fovide improvemeots i[ rhe bioavai]abililv of
hydrophobic active ingredients. Melhods of producilg self -
enlulsilying dosage loflns are kfiown iu tl]e art and include.
bul are not lilnited to. ior cxanlplc. U.S. Par. Nos.5.858.401.
6.667.048. aM 6.9(10.563. cach ol \rhich is specifically
incorporat€d try refclence.

11 is to be apprecjaled thal thcrc is overlap berwecn thc
abov€listsl addilives uscd in llrc aqueDus dispersions or
suspensions describal herein- since a given additive is olten
classified diffircnly by difefert p&ctitiooe$ ir the field, or
is commonly used for any of several difere functionE.
Ihus. dre above-listed additivcs should be .aken as melely
exemplary. and nol limitjng. of dle t}?es of additives that
can be included in hrmulalions describ€d herein, The
amorxrts oI srrch additivcs can hc readily detemircd by one
skilled in lie 6r. accordiDg to the particnlar Fopdties
desired.
lotmnasal f orrnnlations

Intranasal lormulations arc kno*D ifl th€ an and are
described in. for example. U.S. Pat. Nos. 4.476.116. 5.116.
817 and 6.391.452. each oI *hich is specifically inq)rpo-
lated by refelence. Formulatiom thrt ilclude a compouod of
any of lbmula (Al-.46). Fomrula (B1-86), Eormula (C1-
C6). or lonr)ula (D1-D6), whjch a.re prepared accordirg to
these and oiher lechniques well-k rown in lhe sfl gIe prE-
parcd as srfutions jn saline. employjDg benzyl alcohol or
o*rer suitable Freservatives. fluorocarbons, and/or olher
solubilizing or dispe.sinS agents lmown in the art. Sce. for
example. Ansel. H. C. el al.. Phamaceudcal Dosage Forlls
and Drug Delive4 Systems. Sixlh Ed. (1995.). Preferably
these comFrshiors alrd formulatio]ls are prepared $'hh
suitable nontoxjc pharmEceutically acceplable ingredietrls.
I hcsc in8rcdicnts src hown to llmsc skillL{ in the prcFa-
ratio[ ofDasal dosage lbr@s alrd some of'these caD be fouDd

126
iLr RFMIN(iTON: THE SCIENCE ANI) PRACTICE OF
PHARMA(Y 21sl edition. 2005. a standard refererrce inthe
field. l}lc choicc of suitable cafiicrs is hiBhly dcpcldcDt
upon lhe exacl nature of the [asaldosage lbrm desired, e.g.,
solutiors. suspensions. oiDtrDenrs, or 8els. Nasal dosage
fomrs geuemlly contain large amouDts ol water itr addidon
to the active inSredieul. Minor arnou$ts of other ilSredjents
such as pH adJusr€rs. emulrifiers or dislersrne aSenrs.
preseflatives- surfacbnts- Selling aSents. or buffering aod
other stabilizi-Eg aod solubil izi[8 agents may alsobcprcsent-
lhe nasl dosagc form should be jsotonjc *'ith nasal secrc-
liLrns.

For administration by inhalalion. thecompoundsol ary ()1'

Eomula D or the seqrDd a8en1. descdbed hercin msy bc in
a form as an aemsol. a misl or a powder. PhalDaceulical
composiricns describcd hereir ere convenicntly deliver€d jn
the lbi[r ofao aeFsol spray prese$atioo liom pEssurized
packs or a nebuliser. *ith the use ofa suihble prup€tlanl,
e.g.. dichkrrodifluonrmerhane. trichlorofluorumelh:ure.
dicblorotetrafluomelhane. carbon dioxidc or otlrcr suitable
gas.Iothe cascofa pressurized aersol, the dosage urtt Dray
be delermiDed b.v providiDg a valve to deliver a uretered
atrlounl. Capsules and canridges ol'. such as. by way of
ev,al11plc only. Belalin lbr use ir ar inhaler or insulllator may
be formulated containin8 a powder mix of the conpoLud
described herein atrd a suirable po*der base such as lactose
or slarch.
Buccal Formulations

Buccal fomlulations thal jncludc compourds of any of
ljonnula l) or Ihc sccond a8cnt nray bc adnrjnistcrcd usjn8
a variety oI lbrmulatiorrs krowtr in rhc art. For cxample.
such fornulalioDs include. but are no( limhed 1o. U.S. Pat.
Nos- 4.229.447. 4.596,795. 4.755.386, and 5.7f9,136, each
of shich is specificall-v incorpoEted by refereDce. ln addi-
lioa the buccal dosage lbn]ls descdbed heEin caD further
hrclude a bioerodible (hydrol-vsable) pol)arreric canier that
also scrvcs to adhcrc thc dosaSc lorm to tlrc buccal mucosa.
'llle buccal dosagc lbml is labricated so as 10 erodc gradr.
slly over a predetermined time period, wherein tbe delivery
oI the coDlpound ol ary ol lbrmula D or dre second agent.
is provjded esscntially thJoughout. Buc.al dnlg delivery. as
wi)l be appru-iated by those sliJled ia the an. avoids the
disadvalragas eucouDtered with oral drug adminjstration.
e.g.. slow absorprion. degradation of the active age by
fluids present i, the gastrointesiinal tract and/or firslpass
inactivation in the liver With regud to the bioerodible
(hydrolysable) grlymeric carrier. il will be appreciated thar
vimrally ally srch carrier cao be sed. so lonB as the desjred
dIug Iell.ase profilc is rct corlrprcmisd, a]ld tllc caffjer is
conpatible wilh the compourd of any of Formula D or the
secood agent. a4d aDy olher conrponenls lhal may be pres€Dl
in Lhc busal ,lo'ape unil. C(ncredl]. lhe polymeric canier
comprises hydrcphilic ($r'ater-soluble alrd waler-swellable)
polymers thal a(here ro lhe wet surface of the buccal
mucosa. Examples of polymerjc cariers usetul herein
jucludc acrylic acid pol-vmcrs ad co. c.9.. thosc known as

"carbomels ' (Cadopol@. wbich firsy be obtaioed lrom B.!:
Goodrich is onesucb polymer). Olhcr componenls may al so

be incorporaled iDlo the buccal dosage lirnDs descibed
herein include. but are not limited to. disintegrarts. diluents,
binders. lubricanfs. flavoring. coloraDis. presen'atives. and
the like, For buccal or sublingual adnirislratiorl the com-
positioDs may late the forD of lablets. lozenges, or gels
formulated in a convefiional flamler
Ttarsdelual Fonnulations

lrEnsdcrmEl formulations describcd hcrcin may bc
adniDistered usiDB a !€riely of devi!'es *hich have been
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described in the an. For exarrple- such devices include. bur
are lrot limited to. U.S. I%1. Nos.3.598.122.3.598.123.
3,710.7S5. 3.73r,61t3. 3.742.951. 3.814,097, 3.921.636.
1 q7) 005 't 001071 1 401071 1 so6 qu a 01l taa
4.060.084. 4-069,307. 4.077.407. 4.201.211, 4.230.105.
4.292.299, 4.292.303. 5.336.168. 5.665.378. 5.837.t80.
5.869.0S0. 6.923.983. 6.929.801 and 6.946.144. each of
*lrich i" sleirificlrlly inclrrlomled by refererce ir il\ enl irety

TIle aansdemBl dosage foms described herein may
irco4nratc ccrtain pharmaccutically acccplsblc cxcif icnts
\r'hich are corvefltioml in the an. In on€ embodinents. the
traNdermal fomrulations described herein include al leasl
LJIee components: (l) a lormulation of a compound ol any
ol F(lrnrula D or lhc second agcnt: (21 a pcncrralir)n
eDlancei aDd (3) an aqueous adjuYant. I1r addition. uar$-
dermal formulations can include addirional components
such as, but ]roi limited to.8el]iog agents. qeams and
ointmcnr bases. and the like. In sor:re embodiments the
tmnsdenllal fomlulation can turther irclude
uod-wovc[ backing nratcria] to crihancc absorytio! a d
prcvcrl lh€ r!'moval oI lhc transdcmral furnrrjlation frcm the
ski[ In ot]rer errhrdioents. the transdennal lbrflrulatioos
described hereiD can mai[tail a saturaied or supersatuated
state to pronote dillirsion inro fie skin.

Fomrulatioos suitable lbr tra[sdemral adDinislration of
compounds desffibed herein may eEploy tmnsdennal deliv-
ery devices and lmnsdermal delivery latches and can he
Iipophilic emulsions or bufered aqueous solutions. djs-
solved anayor dispers.t in a polynrer or an adhcsivc. Such
patchcs may bc constructcd for contiruous. pulsalil.'. or otr
demdnd delivery ol pharmaceuticai ageDls. Slill lurther.
transderrnal dclivery of lhe compounds described hereitr catr
be accomplished by meaos ol iontophorelic patches and lhe
lilie. Addiljonally. u"dns{iernEl patches ixD pmvide con'
rolled delivery oI lhe compounds of ary of Fonnula D or
rhe secord agent, Tlle rate ofabsorption can be slo$'ed by
nsina mtc-coDtrolling mcmbrancs or by trapping thc com-
pomd \,,ithirr a F,lymer Darrix or gel. ( onvcrscly. absorp-
lion enhaft'ers carl be used lo ircrease absorpliun. .{o
absorprion eoh.racer or carier c.ur inclu& absorbable phar-
maceulically acceplable solvenls lo assist passage thrcugh
lhc skio. For cxamplc. tra$demral devicer Bre in ihe lirml
of a handape cnmprising a bacting member, a reservoir
coDraining the compourd oplionally \r ith carrjers. optiomlly
a rate contrcllirg harricr to deliver the compouud to the skin
of the hosl at a contmlled aDd predetermined rate over a
prolonged period of(ime. and meats to secure rhe device 1(r

thc skin.
llrieclable lromulnlio0s

Foruulations ihat iDclude a compourd ofany ol Fonnula
D or lhe secoDd aBent. suilable lor iDfaEruscular. subcuta-
nu:us, or irtravenous iniciilioD Bay include physiologically
acceltable stedle aqueous or DoD-aqueous solutioDs, disper-
sions. suspensiors or emdsioDs, and slerle powders for
reconstitrtion i o steileinjecmble solntions or dispenions.
E\aruples of surtablc aqumus and non-aqucous carrcrs.
diluetrls. solveDls. or vehicles includi-og uater. elharol.
polyols (!rcpylenegJycol. polyelhyleDe-gl)col. glyc.Td.
Crfirophor aDd the like), suilabie Erixlures lllereof veg-
etable oils (such as olive oil) and injectable orgaDic esleE
such as ethyl oleale. Proper ffujdit) caD be maiataiued. for
exanlple. by the use of a coatin8 such as lecithin. by ihe
mairleivmce of the required panicle size iD ihe case of
dispersions. and by tbe use of surfactanN. Formrlations
suilable lor subculanmns inieclion may also conlain addi-
livcs such as presffvilr& li,ettiog. qnulsifying. and dispens-
inB apents. Prevention of the grou th ol orcmorpa-nisms crn

128
be ensurcd by various antibacrerial snd antiturrgal agcnls.
such as pamberu. chlorcbutanol. phenol. sorbic acid. and the
likc- Il nmy alsa bcdcsimhlcto includeisotonic agcnts. such

as sugan. sodium chbride. and the like. PmlonBed ahsorn-
tion of tl1e injectable Fhannaceulical lbml can be broughl
ahour by rhe use of rgents delaynrg ahsorytion. such as

aluminum monosleamte and geladr
For;ntrave[orF ;njecdoDs. compounds desc bed herein

may be lbrmulated i]1 aqumus solutioDs. preferably i[
physiologically compatible bufers such as HaDk's solulion,
Rirger's so)ution. or physiologj.al salirc bufler. For trads-
nucosal ad,Dinistmtion. penetrants appropriate to the banier
to he pernle3led are used in lhe formuldion. Such penetranis
arc g€nerally Ino',\,n ir the dn. For olier pareDleral injc(-
tions. arurronriate lomrulriions nlay include aqueous or
nolM+reous solutions. preferably \r'ith physjoloSicall.v com-

Ialjblc buflcrs or excipjcnts. Such cxcipicnts arc gcncnlly
ktrown in lhe art.

llarenieral injections may involve bolus iniectioo or con-
ti[uous iDfusion. Fomulations for injection may be pre-
sented in uril dosage lbflL e-El-. iD atnpoules or iD multi
dose contaiflers. with an added preservative. fhe
phnrmaceurical composition described herein may be in a

form suibble for tarenteml inj€ction as a sterile suspen-
sions. solutiotrs or emulsions in oily or aquu.rus vehicles,
and may conlain lororulatory aScnts such as suspending,
shbiliziog atrd/or disperging age[rs. Phamaceulica] formu-
latio]]s for pnreuteml adsioistmtioo includc aqucous solu-
tions of the active q:rmpourds itl $arer-sdub]e fomr-.Addi-
tionally, suspensions of ihe active compouads may be
prepared as apFropriate oily injection suspnsions. Suitable
lipophilic solvents or vehicles ioclude fanJ oils such as

sessme oil- or syrthetic fatty acid esters. such as ethyl oleate
or rritrllcerides. or liposomes. Aqueous iniecrion su'peD-
sions may contain substances u hich increase fie viscosity of
the suspension, such as sodiun carboxymcthyl cellulose.
sorbitol. or dextrar OptioD"lll'. the suspension may also
conraiu suitable stabilizFrs or agents which increase the
solubiliry of the compouods 1o allow for tbe prcparalion of
higihly concentmled solulions. -Alternatively. the active
itrgredie may be in powder form for constiturioo with a

suitable vebjcle. e.g., sleile plrogelr-iiee water. betbre use.
Other Formulalions

ln certajn enlbodiments. delivery systems for pharmaceu-
tical compounds rllay be employed. s ch as. for exaDpie.
liFrsoncs and cmulsions- In ccn3in .'rnbodirncnts. compo-
sitjons Fiovidcd herein can also inchde an muccradhcsivc
polymer sele€ted liom amorg lbr example, carboxymeth-
ylcellulLxe. ca omer (acrylic acjd polymer). poly(nelby!
melhacrylale). polyacrylamide. polysa$opldl. acr)lic acid/
but/ acrylate copolymer. sodium alginale ad dexlran.

In some embodime[ts. the fiimpounds described herein
Inny be adrtritrislersl topically and can be fomulated into a
varict, of topically adn nistrahlc comFositions. such as

solutioas. suspensiols. lotioos. Bels, pastes. medicated
sticks, balms. oreams or ohtm€nts. Such phannaceutical
compounds can contain solubilizers. sl8bili:ryrs, tonicity
€nhancing agents. butrers alrd pleseflatives.

_fhe 
compounds described herein may also be formulaled

in rectal conrpositions such as enemas. re{:tal gels. reclal
foams. rectal aemmls. suFpositories. jelly suppositories, or
relentjon ergnas. containing convmtional ppository
bases such as cocoa buner or orher gJycerides. as well as

sy[d]clic polymels such as pol]./inylpyrrolidonc. PEG. ard
the like. Itr supposibry forms or-the co[rposilioDs. a low-
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meltin8 riax such as, but not lirnited to, a mixture of fatty
acid Slycerides. oplionally in combination *ith cocoa butler
is fi.rsr mcltcd.
Dosing and Treatment RegimeDs

Disclosed herein. in cenain embodimeDls. is a method for
trestinS a hematolo8ical maljgraDcy itr ao individual itr oeed
theleof, comprisirgi (a) adluillisterinB ro the individual an
amounl of sn irreversible Btk inhibitor sufrcienr to mobiliTe
a plutality olcells fmm th€ maliglancyl and (b) analyzilg
the mobilizii plwnliry of cclls. Io some embodiments. ihe
amount of the irreversible Btli inhibitor is sufrcient lo

rdlrce lylnphoc)1osis of a pluralily of cells from lhe malig-
ndncy. In some embodiments, fie amou olthe irreversiblc
B& inhibiror is fiom 300 mg/day up 1(], alld including. 1m0
rne/day. ltr some embodimeDts. the amouDt of the frevers-
ible Btk iDhibitor is fi,(Jm 420 me/day up to, and ircludiDg.
840 ur8/day. lo some e6bodime[ts. the aorcunt of the
irreversible Brk inhibitor is about 420 nlgda),. about 560
rng/day. or about 840 mg/day. In soDe embodime s. the
amou ofihe irreveNiblc Btk iDhibiror is aboul 420 Eg,/day.
lE some eErbodimeaE. ihe ,A.UCo.,4 ol thc Brk inhibitor is
bctw-een about 150 aM about 3500 n8*t/ml. In some
e!$odiDeots. tbe AUCo-r. ofthe Blk ioLibitor is betweeD
aboul 500 aDd aboul I I 00 ng*h/ml. I11 some embodimenl$.
the Bdi inhibitor is admidst€red orally. lD some embodi-
meDrs, the Bd( iDhibilor is adminislerfil oDce per day. lwice
per da),, or three times per dry. In some erntrldimenis. the
Bd( in-hibilor is administer€d unLil discasc protrcssion. uDac-
ccpkblc toxicity. or indjvidual .hoicc. In sonrc cmhodi-
ment\ tbe Btk inLibitor is admi sleft{ daily utrlil disease
progessior. unacceplable toxicity. or iDdividual choice. In
some embdiments, the Btk inhibitor is adDjnistered every
olher day uotil disease progrssioo. uracceptable toxicity. or
individual choice. In some embodinrents. the Blli iDllibitor is
a maintemNe theraFy,

The compounds described herein can be used in the
preparation of m!:dicamc[ts for thc iohibitiotl of Btk or a
homolog thereof. or for lhe trirgtrncnl of diseases or condi-
tiorF fial $ould bercfit, al leasl i]l part, ftom jDhibitio[ oi
tstk or a ho&olog lhereof. iucludirrg a patieot ad.,or subject
diagnosed with a hemaological malignancy. In addition, a
method for lreating any ol the diseascs or cotrdiliotrs
described herein iD a subject in oeed of such tleatnenl.
involves administrrlioD ol pharmaceutical compositiols
containiog al least one compouDd of any of Fomrula (A).
Formula (B). Formula (C). or Formnla (D), described herein.
or a pharmaceutically acceptable sak. pharmac€uticall),
acccptable N-oxide. pharmaceutically active melabolile.

Fharmaccfi ically accc?tsblc prodru3. or pharmaccutically
acceplable solvate lherq)fl ia thempeulically etreclive
amormls to said subject-

The compositioDr coDlaidl]g llle co&pound(s) descrjbed
herein can be administered for pmphylactic, therapeutic. rrr
maintetratrcetrea{nent, lo someemboditrreots. compositiotrs
conlaiaing the corDpounds described herein are administered
for thempeutic appljcaLions (e.9.. adminisrered to a patie[t
diagaosed with a bematological matigDaDcy). h some
eDrbodilrredls. compositioDs conlai[ing tbe comFruDds
desoribed herein .rc administeruJ lor th€rdpeulic applica-
tions (e.9., admjnisterEd 10 a patietrt susceptible to or oth-
e.i'ise al dstr( ofdevelopinS a hematological oraligDa[cy). I]1

some ernbodimeqts, compositioos cootaidng the com-
pounds described herein are admtristered to a patient v,ho is
in rcnlission as a nrainlenarce thempy,

,{nouDts ol a cornpound disclosed hereif will depe[d o!
tbc I.c (c8.. thempcutic. prcphylaclic. or rlainlena ce).
.Amounts of a conrpouud disclosed herein *ill'depeod on

r30
severity and course of the disease or conditioD. previous
thelJpy. the Ftient's heahh slatus. l}eight- ard respons€ to
the dmBs. and thc iudgmclrt of fic lreali[g physiciaE. h is
considered wcll within the skill ol tlle art lbr one to
daermine such therapeutically elfective a ounts by roudne
expeimetrtation (iocluding. bul flol ]imited to. a dose esca-
latioo clidc-al trial). Itr solrle embodiments. Ihe amounl of
tle irreversible Btk in}ibitor is from 30O rtE/day qr to, and
includinB. 10m mg/dny. In some embodinents. tie afiounl
of thc irrcversiblc B& nrhibitor is lrom 420 mg/day up to.
aDd i[cludiog. 840 mgday. ln so]1re ernbodimeds. rhe
anoutrl oI the Bdi btribitor is from 400 mp/day up to. and
includin& 860 mp'day. ln some embodimerls. the amounl of
lhe Blk inlibilor is Bboul 360 Drp/day. II some eDrbodi-
mens. the amouEl ofthe Btk iDhibilor is about 420 mg/day.
In some embodiments, lhe amoufl of the B* irfiibitor is
about 560 rD8/day.ID sohe embodioents. the amormr ofthe
Btk inhibilor is aboul 840 m8/day- l,l some embodimenrs.
the amount olrhe Btk inhibitor is fmm 2 mgAg/day up to.
and including. 13 m8/kg/day. ln somc cmbodimcnts. thc
amou of lhc B* ifibitor is from 2.5 mg&E/day up to, ard
including, 8 lr1g,/[ig/day. ID sonte embodimeats. tlre anrouDt
oI the BtL itrhibilor is from 2.5 mg/kg/day up to. and
j&ludi!& 6 mg,&Eday. Il1 sDme embodimeEls. rbe amouDl
of Ge Btk iDhibjlor is from 2.5 mg&g/day up to. and
includinE,4 mg/kp./day. ID some embodime s, rhe amouDt
ofthe Brk iihibitor is abour 2.5 mEkg/day.In son)e embodi-
mefls. lhe aDrount ofthe Btk iohibitor is abour I mg^ig/day.

In soDre embodiDlenis. a Btk inhibitor discloscd herei is
administercd daily. 1n somc cmbodiments, a Btk inhibitor
disclosed hereia is adminislered every othcr day.

In some elrbodimerrs. a Btk i.Dhibitor disclosed heleh is
admiDislered once per day. In some embodimetrls, a Btk
inhibitor disclosed hereiD is admidsrered rtrice per da]., In
solrle enrbodiEelrts. a Btk inhibitff disclosed hercitr is
adrninislered here times per day. In some ernhodinrcnls. a

Btk irhibitor disclosed biJreitr is adminislcrcd linles per da!:
lo soDe embodimctrts, the Btk inhibnor is sdministcrcd

urtil disease progressio[. umcceptable toxicity. or iEdi-
vidual clroice. la so]Ile embodimetrls. the tstk inhibitor is
edministered daily unlil disease pru![essioD, unacceplable
loxicily. or indivjdual choice. In solrre eBbodirnents. lhe Btk
itrhibitor is adminislered wery odrer day until disease pro-
gressioll. unacceptable loxicity. or irdividual choice.

Io the case *herein the Datielt's srarus doe6 iEprove,
uFon the doctor's discrerion lh€ administmlion ofthe com-
poundq rnay be given corlinuouslyl ahemarively, rhe dose of
&ug being administercd may bc tcmpomrily rcduccd or
tcnrForadly suspended for a ce(aio leDgtlr of lime (i.e.. a

"drug holiday). The length of the drug holiday can vary
belween 2 days aDd I year. imludiog by way of example
oD.l). 2 days, 3 days. 4 days. 5 days. 6 days. 7 days. l0 days,
12 days. 15 days, 20 days. 28 da}5. 35 days, 50 days. 70
days, 100 days. 120 days. 150 days. 180 days. 200 days, 250
days. 280 days. 300 days, 320 days. 350 days. or 165 days.
The doee reduction dudng a dnE holiday n1ay be fr!]m
lod/rlooo/o, iEcluding by s'ay olexamplc onl!. lryo. l5olo.
2U/o. 250/0. 300/0, 350/0, 4ff/.. 450/.. 5ff/., 550/". 6Uh, 650/..
1U/". 1 So/., gY/", A3o/o, 90p/r. 95o/o, ot lmo/t

Once improvemeot of the patiefi's cooditions has
occured. a maiate[atrce dose is admiuistered if oece6sa{,/.
Subsquently, the dosage or the fr€queDcy ofadministratorl
or both- catr be reduc€d. as a lurction of the syoptoms. to
a level at which the improved disesse. disorder or condition
is retailred. Patie[ts cao.l]owever, require htermittenl keat-
menl oo a loog-term basis upor any recurreocc of symp-
toms.

lr
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The arnount ofa given agent that will corresFond to snch
an amounl l{ill vary depending upon Gctors such as lhe
pani cular compouDd. thc sclcdty of thc disea sc. thc idcDtity
(e.9.. {eigbl) ollhe subjecl or host in treed oftreatnenl, but
catr ne!'enheless be ruutinely deGrmiled in a msnner knor'tr
ia lhe art accordiog 10 the palticular circumstances sunaund,
iEg rhe case. including. eg.. rhe specific ageDt beillg admin-
isrered. the mule of adminislration. and the subject or host
being trealed. In Beneml, however. dose6 employed for adult
human trcBtmcnt will typically be in thc m]lge of0.02-5000
m8 per day. or lrom aboul l-150O mg per day. The desired
dose may cotrvenietrdy bc preseDted b a siryle dose or as
divided doses admiDislercd siDrultatreously (or oler a shorl
period oI time) or at apprupriatc iD1e.flals. Ior example as
t$o, fhree. loul or morc sub-doses per day,

The phaltrlaceutical co&posjtion described herei[ may be
in tl[it dosage foms suitable for siDgle a&ninistratiotr of
prccise dosages- In unit dosaSe folm. the formulaiior is
divided into unir doses contair rrg appropriale quanaities of
one or morc compound. Tlrc unit dosage may bc in tnc form
ofa packagc containing discrctc quantitics ofthc fomlula-
tioE. No!-limiting examples are packaged tablels or cap-
sules. and powders in vials or ampouler. Aqueous suspen-
sion composilions can bc pachaSed in single-dose non-
reclosable coDtainers. lhematjvely. urultifle-dose
reclosable coDlaircls caa be used" in l,hichcase it is lwical
to include a preservalive in the composition. By way of
cxamplc onl!'. fomulations for pareDteral injectio[ may be
prcscntcd in unit dosagc form. *hich include. but arc nol
linitcd to ampoulcs. or b r rlti-dose cofiairleIs. with an
added prcservativc. In lom€ ernhodiments, €ach udt dosage
form comprises 210 mg ofa compound dis€losed herei!. In
solle embodime[ls. an iddividual is adminislered 1 unir
dosage form per day. In somc embodioents. aD individual is
administer€d 2 unit dosa8e fonDs per alay. In some embodj-
ments. an ;ndividual is administered 3 unit dosage forms per
dry. In some enlbodimefls. an individual is admidstetcd 4
uoit dosage forEs per day.

1}rc foregoinS ran8es arc flerely su88estive, as the Dum-
ber of variables itr regard to ao i[dividual treatment regime
is large, and considerable cxcursions liom rhes€ rccom-
mended values ar€ nol uncornmon. Such dosaSes may be
altered deFetrdhg otr a tru]Iber of vadables. not limired to
the activity of the compound used. the disease or coDdition
to be treated. ihe mode of administratio!. the requirements
of the jndividual subj€ct, lhe sevenry of the diseas€ or
condition being tre3ted. and lhe jud8ment ol the practitionet

Toricjty axd rct?peutic cftca(v \,L'uch lllcmpeuic regi-
mens can be alelerEined by standard pharmaccutical pmcc-
dures in cell culnres or exp€rime[tal aDimals. iDcludioB, but
Dot limiled 1(}. the delermitution oI lhc LD.o (lhc dose lelhal
to 507" ofthe population) and the ED.o (t.he dosc the,Epeu-
tically etrertive ill sffld oI the populatioo). The dose ratio
betweeD the toxic add tberapeudc efrects is the therapeudc
iadex and it can be expessed as the mtio belween LDso aod
ED.o. CoEpounds exhibititrg high therapeutic indices src
prcferred. _fte 

dala obrailed fi"ollr cell cultuIe assays aDd
animal studies can be us€d in formula{iD8 a rrng€ oldosage
for use iD humal The dosage of such compouds ]ies
prcfembly wirhio a range of circulatiflg concentralioDs rhat
include the [Dro with minimal toxiciry The alosaSe D1ay
vary within this range dependiDg upon the dosage form
employed ard the mule of adeinistmlion utilized.
Kits/Articles of Manufacture

The preseal invedion also etrcompass€E kitE for carrying
out tic mohods of the presc{t invcnlior. lor cxsmplc. thc
kit calr comFdse a laheled coD]pouud or agent capable oI
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det€ctiDg tr biomsrker described herein. e.8., a hionurter of
apoptosis. cellular prclifeBtion or survival. or a Brk-medi-
ated sieUmlins Fathu?y. either al the ploleio or lucleic acid
lcvcl. in a bioloBical semplc and mcans for delermining thc
amounl of rhe biomarker in tie sample (Ior example an
arlibtvJy or ita oligoDucleolide prube llut bitrds lo RNA
cncodilrB a biomarker of iDtcrest) following ircubation of
the sample *ith a BCLD therapeutic aSeot of interest. Kits
cau be packaSed 1(l allo$ for deteclioD ofmulliple bio[rart-
ers of interest by inchding individual labeled campounds or
ageots capable of derecting each individual biomarker of
irlerest and DeaDs lbr determilir8 the amouDt ot c6ch
biomarker in the sanple.

The pzrticuJar choie oI the sec,r,nd agent used will
depend upon 0re diagnosis of the allending physicians and
their judglleot ol the cooditioD of the paliem and the
appropiare treauenl prolocol of th€ Brk itrhibilors.

EL{MI'LES

The folloujng specific and non-limiting examples are to
be construed as merely jllustmtive. and do oot lirrit the
present disclosure in any Eay \r'llatsoever Without funher
elabordliorr" it is believql thal one sliilled iu thc an can.
based on tie description herdr. utilize thc present disclosurc
to its fullesl exteDl. AII publications cils, herein are hereby
ircoDomred by rcfereEce iD their enlirely. mere rdere[ce
is madc to a IJRL or othcr such ide]rtifier or address. h is
understood that such identifiers can chan8e ard fanicular
iolbnnalion on lhe iDl€mel can come dd go. but cquivalerl
infonlation can be found by searching lbe inlerllel. Refcr-
ence therelo el,idences Ihe availability and public di6semi-
nation of such informatiotr.

5

t5

l5

hro groups of padeflts wilh Non-Hodgkia Lympboma
( I 5 each) are feated l, ilh or withou( a Btk iohibitor follol\,'ed
by administcrhg a sccond ageDt ( l-ExaDc). Group I is
suUiefl to lhe second agenl treatmenl only (Taxane) and
Gmup 2 is subjecl lo a Bttri iDhibilor 1rc;r1men1 Ior 2 alays
followed b! adeinisteri]lg the second agert based on the
determircd expressior or presence of one or morc B-ccll
lymphoprolilerative dimrder (BCLD) biomarken lrom one
or more subpopulatioE of lymphac],tes.

Ftample 2. DelennininB the Frfression or
PreseDce of BCLD affer Admidsteliug the Btk

Inhibitor for thc "I rcatmcnt of Non-Hodgkin
Iymphoma

Deteroining the expressio, or prese[ce of tsCLD atter
adNDistedrB colnpDund l5 lo a patied ofGroup I is used
by lhc lrtrown proc€dures.

Examplc 1r Tftrdlment oI Nonllod$in Lydphooa
by -{dminislcring a Btk lxljhitor ro Induce

Pharmaceutical llebulking

ExaDple 3. l.rse of Taxane for the Treatment of
Nor-HodgkiD Lyuphoma

Examplc 4: Clinical Example of Dctcrnrinarion of
BCLDS Usirrg a Brk lnhibitor

A paticnt with B('l.l) complctcs tleatftcnt *ith a lltk
idrjbitor or al)o$er tl€atmeDl. ard app€a$ to be io complete

I-ollowing delerminat;o[ of the expressioo or preserce oI'
ore or morc B-cell lymphoprcliledtive disorder (BC'LD)
hiomarkers froD one or mor€ subpoFulalion ol lymphocyles
irr the palied. Ta/,aDe is used lor Group 2 palienls.
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remission. Aftcr this lreatnrcnt is slopped, a shon course of
l-hc B& inhibitor is Lhcn givcJl. 11 sells \,,i1h ID,artric]s ol thc
nr,alipad ceils appear itr the periphclal blood. in somc
enlbodiDents il is all iDdication lor ccrntinued treahrent or
lbr staniog another treaturent. Ooe example of the cell
subpopulation iivestjgated for in rhe fBripheral blood is
cells bearing both the CD5 aDd CD20 markers. which is
t-vnical of CL["/SLL and Martle L-ell lymphoma. These
marLels car be detectable by flow cyloDetry. A tunher
cxample ol cell O?e js follicular lymphoma. which is
characterized b1. cells * ith ( I 4; I 8) *,hich in other embodi-
]lreDts are detectable by PCR or i]l situ hybddizatior ir cells
harvesred from lhe peripheral blood.

Bas€d on lhemarkersoflhe maligDaflt cells as de(ermined
in the periplErai hlood. a suitable second bcatncnt rcgilrlcn
is admhistered.

Example 5: Phamraceutical Compositions

The composirions described belou' are presented with a

compound of lomula (D) for illustmtive purposes; sny of
rhe q)mpounds of any of Formula.s (A), (B). (C), or (D) can
be used in such phamraceutical comporirions.

To prepare a pharmaceutical comFosition for or"l deliv-
ery 100 m8 of a mopound of Formula (D) is mixed with
750 mg of starch. The mixture js ircorpomted into an oral
dosage unit for, such as a hard gelarin cansule. *hich is
suitable for oral adninistrrrio[

Example 5c: Sublingual (Ha Lozenge)
C-omposilion

To Fe?are a pharmaceutical composiiio[ lor buccal
deliver]'. such as a bard lozerge. nlix 100 mg ofa compound
ofFonrula (D). with 420 mg of pordered sugar mked with
1.6 ,rL of light mm syrup, 2.4 mL dislilled $r'ater and O.42

mL minl extract. Thc mixture is ge ly blcnded atrd poured
ifilo a mold to Iorm a lozcrgc auitablc for buccal adminis-
tration.

Dxample 5dr Idralation Compositio!

To nrcpare a pharmsceutical compsilion for inhalation
dclivlJry. 20 trrg !'fa compound ollormula (D)is rixqi witb
50 rng ol ar r-vdmus citric acid and 10O mL 010.9% sodium
chloride sohrioD. T[e Eixture is incorporated hto ao iDha-
latioD delivery uit, suchas a nebulizer, which is suitable for
inhalatioE adn}inisllirtion.

Example 5e: Recral Gel Composition

To prepare a pbannaceutical compo$ition for reclal deliv-
ery 10008 ofa comFouDd oflonnula (D) isnixedwith 2.5
g of mcthylcellulose (1504J mPa). 100 mg ornlethylpanrpqr.
5 I ofSlyceri, and 100 ml, ofpurilied r}ater. The resulting
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gel mixture is then irrcorpomted iuto rectal delivery units.
such as syringes. whicb arc suilable lirr rectal admiDisra-
tion.

Fxample 5f: Tolical Gel Composilioll

To preparc a phamEceutical ropical gel comlosjtio[ ]m
mg ola compund of FonDula (D) is mixed $ilh I.75 g of
tydmxr?ropyl cellulose, l0 mL ofpmpylerc glycol. l0 ml-

1! oI isopnrpyl myristate and 100 rDl ofpurified alcohol USP
The resulting gel mixture is then iDcorpomted into conlain-
e$. such as tubes. which are s jtable for topical adninis-
lmliou.

To Fepare a pharDiace[tical ophthalmic sollllion compo-
sitioD. I0O mg of a compound of Formu,a (D) is [rixed $ ith

20 0.9 g oINaCl itr 100 mL ol'pudfied *ater aDd lillercd usiry
a 0.2 micros filter. The reBulting isotoDic solution is then
incoryomlei into ophth.llmic delivery ndls. suc-h as eye
drop coDlaincrs. \r'hicb arc srilahlc for ophllulnic admirr-
isuation.

;15

Bxarlple 6 Clhical Trial to DelermiDc Dlicacy ol'
a Btk Irrer€rsible Inhibitor in CLL and SIJ.

Patients

'' I-\alnplc (E: OpLllalmic Soh'Ilort ('ortrIosirioo

30

35

45

50

55

Palietrls with CLL drd,/or SLL:
The data prcvided hereir is a pooled analysis ol patients

eiith CLL or SLL fiom two clinical trials ofa Blk inevers-
ible i!tribiror The ioirial uial (Study 04753) was a Phase I A
muhi-cohon, 6rsr-in-human. dose escalalion lrial of a Btk
ireve$ible iDhibitor itr patietrts with relapsed o! retaclory
B-cell. 56 patients Eere enrolled between March 2009 and
SlJplembcr 2010 asd lwo doscs $erc evalualcd. naEely omi
once-daily dosing of a Btk ineversible inhibitor uifi a

28-day-on, 7-day-otr scbeduie. and a co iNous daily oml
dosinB schedule- Of lhe 56 patients enmued, 16 CLL/SLL
paricDts drc iD(ludcd io this pLxr)uJ aalysir.

TIe secoEd lrial (Study 1102) is a Phase 1B4l trial ol two
oncedaily oral doses of a Blk irlevelsible inhibitor itr 2
populatioos ofpalieots wilh CLL or SLL: a cohort coiltain-
iltg patiefls with relapsed ofrefractory disease after at least
? prjor rearnent regimens. and a s€cond cohort of elderly
patiems with treatment-naive dlsease. This study begaD
cnrollmeat ia May 2010. ad has eDrolled 56 palienls 1o

drtc. For lhc purlosc ol tlis poolcd analysis, 38 psticds,
with a minimuo of 28 days follow-up arrd 28 patients with
on study (umor assessmeDts arc included in this analysis. ln
suD. 56 patieats Iiolrl the lwo sludies are iNluded in this
sDalysis.

Tle baseline characteristics of patients eDrolled to the two
snrdies are summarized hele. ln study 04753. the median age
*-as 66. therc wcrc I I palic[ts r*,ith CLt- srd 5 paticlts with
SLL. 'lhe mediao # of prior therapies was 3. with a raDge oI
l-10. x % oI pathfls had received prior nucleoside ana-
logucs. and x o/o bad receiverJ prior aDli-CD2o agcEts.

ln stuo 1t02. ihe median a8e uas 68. 32 parieDts had
CLL and 2 parietrts had SLL. Ofthe parjerts *ith CLL. l0
had del 17p. 15 patients had bulif, disease. defired as a

troalal mass >5 cm diameler. ln lhe rclapsed/refiactory
cohorl. lhe median # of prior regimens sas x.3 Pe, the
eligibility rcquiremeDts. all patieffs had received a nucleo-
side analogle"based regitrreo. 93olo had rcceived prior anti-
CD20 sBerts. 9olo alemtuzumab, and 19% bendanustine.
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Examplc 5a: Parcntcral L:omposition

To prepare a parenlcrsl pharmaceulical comForilion suir-
able Ior admiDisrratioo by i$jection. 100 mg oI a water"
soluble salt ofa compound of Fomrula O)) is dissolved in
DMSO a.rd then mixed with l0 mt, of 0.9% steile sali[e.
'l-trc mixturc is inmryotatcd into a doiagc ul fornl sujtablc
fbr sdmidstration by injection.

Exantple 5b: Ordl Composilion
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Ohjectives of the Aralysis
Tlre objectiveofdrjs pooled analvsis js to characb;?E the

nature and liinctics of drc rcspol]sc to e tstk ircvcrsib]c
inhibitorinCLL. Tte B& irreversiblc inhibitor compound is
one oIa new class ofBCR si8})alinB inhibitors. aDd. similar
lo other idribiton of this pathwq. the kinelics oI response
difer between the peripheml blood and the rEdal compan-
ntents. Tlle second objeclive lras 10 summarize the current
status of lhe two studies *-ith respect to besi rcspoDse.
paticnt disposition. and time on treatincDt. lhc 6[al obiec"
lile was the surnmarization of the adverse event profile of
the BtL inlibitor oD a larger and more diverse poFrlatioD of
paliefls rilh CLL or SLL.
Response CriLeria

DiferetrI respoDse crileria were applied Io patienls wilh
CLL and SLL respectively in these trials. Tlough considered
bioloSically similar (or ideDlical) diseases. given lhe phe-
nol-vpic djfferences in l,resenlation. the IW crircria lor ('l,L
are based on impmvemeDt jn circul3lins lymfll(lcyes.
lod.l/spledcl[am*.bascd discase. aod normalizadoD of
he ratoloSic param.'Iels. ln sonlftsl. thc NHL critcria uscd
to Baul|e the lynThomatous presentation o| this disease (or
SLL) are based only on improvemeDl ir lymphade opathy
:rnd orgzmomegaly.
LyDrphoc)1e Count

FIC. 5 depicls rhe chalge with teatment in the lympho-
qte count for a 57 year-old l,atient with disease relapse
followioS multiple prior rhelapies and the poor-risk cyoge-
ndic fcaturc dclllq bc8an trcatnmr with a Btk irrcl,.ysiblc
i$ibitor n.arly 6 months agu. lypical or lhlj majorily of
CLL palicnts teated *-ilh a Btk irevc$ible inhibitor (here

uas an idlial. rdpid" aDd prominenl rEduction in nodal
disease and spleen size. with a coresponding rise in the
circulaling lymphoc),te couDt. iikely a consequence of &e
iElibitory effecN of a Btk ineversible iDhibitor on lympho-
clte hominS to the nodrl and sfle ic compartments. Sifiul-
taDmus l,iah lhese cbangcs. palicDls rcponcd symptomatic
impmvcmcnt comistcnl $ith lhc rcsolution olbulky dkease.
Over tilDe. lhe il}ilial rise iD lymphocytes reNms tu prE-
trealment lelels in spite oI suslabcd red ctio$ in adenopa-
fiy and splerrrmegaly- Cases such as this seen wilh a Blk
ireversible itrhibilor and similar agefls, higt ights the djl-
nculry in applyinE standard response crileria to Dcwer
ageNs,
Efecl ofTreatment on Lymph Node SPD

As sho'I'n in FIG. 6. Farients treated with a Btk irreve.s-
ible inhibitor had an immediale and marked nodal response
ro rrcatmcnt. 85o/d of cl,ahablc patients achieved a partial
rcsFonse ard even more lud some LN shrilkagc. 80'% of
patienls with measurable LN dise€se achieved e s(P/o rcduc-
ljon in their SPD uilhi, 2 clcles oI thcrdpy. FIG. 7 shows
lhe rcmad(able shriDkage in Lymph node posl-llealmctrl lbr
the 57 year-old patient described supn. Chan8e in LyEph
Node and absohte lyrDFhoq,te coult (ALC)

FIC. E deJ,icts lhe e$ecl ofn Btk ireversible inlibitor oE
LN diseasc burdel1 and lymphocytosis ovcr timc ir thc
patieDls from dre Phas€ la lrial. Summary slalislics from fie
palients *ith an early ll/mphocytosis show a similar patlem
in the median percenl challgc ovcr li[re in both AIC aEd in
LN disease burden rneesurtd by the SPD. Irnmediately
folloviing treatmeni. patieDls develop aI1 eady lymphocyto-
sis $hich decreases with time to pre-treshent or trormal
levels. 'fhere is a suslained decrease in disease burden
shown by lhe LN sum of perpendicular diameters. Thus.
\lilh som€ variabilio in timinB. maDy patjents sho*, a

marked deffease in nrmff hrden in bodr peripheral blood
and in LN disease *ith sustaited treatment.

r36
Adve6e E ffecN

,{dve$e elfecls seeD as a sidc eflecl ol the lrealme.Dl wer€
fioailored as outlincd in FIG. 9. Tht eflects werc catcgo-
dred by scverity iflo gr.dcs l -4. Grdde 3 or gcaler eve s

havc been vc4/ uncom.moE. Thc vasl flajorily oj event$ hav€
heen mild in scverily- Diarrhea, nausea. and fatigue Lave
beetr the nost commoDly reported adveEe evenls, r,ith most
of ihe rcpons occurring early jn tr@tment

Thus. rhe oral Rtk ;l rihilorhar tnarlied dcriviry in palienls
wilh Ct.L.rnd SLL ircluding high-risk pts. It provides good
disaase control *ith looger follon-up coEuroolv cxcceds 6
monlhs.'l'hcre is no cvidcnce of drug-rclatcd myclosupprcs-
sion or omulalive toxicily.

llxample 7 Cljnical Trial to Detemine Safet, and
[frcac] ofCompourds of ForDula (D)

_l-lle 
f,urpose of thjs clhical trialis lo study the side elleds

and be$ dose of a comtxrlurd of Fornrula (D) alld to
dctcrminc its cfrcacy in thc trcatmcnt of paticnts diagnoscd
with r..crlrrcnl B-ccll lynlphorna.

Strdy Desigr
Cohoas oI 6 palierts each receive a compouud of lor-

mula (D) al I.25. 2-5. 5-0. 8.3. 12.5. 17.5 mg.&8/d until lhe
MTD is eslablished. ID cases where MTD is nol rcached.
dosi.ng lwels are hcreased beyond 17.5 mg&g/d by 339/o

increments. Patie,ts receive daily treatrnent for 28 days
followed by a 7 day rcsr p€riod (one cycle). Tests for Bdr
occuJiancy by the drug ("occunancy") afc perfonned on Day
1.2.8. 15 and 29 durinS Cyclc I and on Da[ 1 and l5 of
C!'cles 3. 5. 7. 9. .ud 11. II =1 DLT ('lJoseJimiring
toxicity") is oblelved iD the cohon durin8 Cycle 1. escala-
tion to the [ext cohofl will proceed. Patie s are effolled in
the Dext colron if four of the six patienls enroued jn thc
cohort complcted Clcle I u'ithout experienciDg a DL'I.
while the renainingovo paiients are completing evalualion.
lf>2 DLt! arc obscrvcd durinB (yclc l. dosinS at tllat dose
and bjghei is snspeded and ttrc MTD is Btablishcd as the
prelious cohon. l'ati€nts are allowed to contirue dosing at
the MlD. ll >2 l)Lls src s€€n at the 5.O mg1k8/d coho( ar
additiordl cohon oI 6 patients caD be added al 3.75 mg^(!y'd.

Upon determin dol1 oI the MTD. a cohofl (]16 palieDls is
erolled to receive a mmpound oflo nula (D) at the MTD
or "prefen€d occupying dose 'contitruously for35 days: wilh
no rest period (otre cycle).

Srudy Populalion
UI to 52 patients wiih recurrent surface inmunog]obulin

posilive B cell lo!-Hod8kin's Iyllrphoma accordinB to
WIIO classification (irciuding small lymphoc-vtic lym-
phomrchroujc lymphoclic leukemia)

Srudy Objeclivcs
l Primary Obiectives Include:
-{. Determirle phamacokioetics (PK) of aD orally adrnin-

istered coDpouod of Fomrula (D).
8. Evalunte tumor!€sponse. PalieNs have screeliDg (j.e..

basclirc) diseasc asressoreds \r'irhin 30 days belore begin-
dng treatneDt. Patients undeEo lbllow-up disease assess-
mcnts lbllo$ing sFccilied dosjrB cyclc$. Patieds $ilheul
eviderce ol-disease progressioD ort lrealmctrl alc lbllowcd
for a maximurn oI 6 months of trcatmefi for disease
pro$essiotr. .^l sqeenitrg. a computed tomoliaphy (CT)
{!I jti contrarl unl$s cootraiDdicaled) and positmn-emission
tolrlogfaph"! (PET) or CTfET scao oftle chesl. abdomen.
and pelvis are required. Al olher visits" a CT (with coDtrasl
uDless coDtraindicated) scan ol the clEst. abdomen. alld
pclvis aIe obtaiDed.,{ CIT/PET or PEl is required to confifi
a complete resF)nse- Bone lrralror, biopsy is oplional. I1r

5
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patienls known lo have positive bone marow before lreat-
nrenl 1a-th study drug. a repeat biopsy should be done to
confinn a coorpletc rcsFlrnsc lbllowinB Trcatmcnt. All
patienls arc evaluated lbr response based on lrternalional
Working Group Revised Response Criteia lbr Mali8ua[t
Lymphoma. Guidelines for the diagrosis arrd reatoenl of
chrcric llmphoc),lic leul(eEia 14. or Udlbnn Respoise
('riteria in Waldensrrom s Macroglobulinemu.

C. Measure pharmacodymnic (PD) paranEters to include
druS occupaucy of Btk. fic tergct cn-4mc. and ctrect ou
biologicnl marl(ers of lJ cell function. Specifically. lhis snrdy
examines the pharmacodyMrDics (l'D) ofthe dru8 ir periph-
eral blood mononuclear cells (PBMCS) using t*'o PD
assays. lte 0ist PD assay measures occupancy oI the Blk
active site by the dlug usiDg a specially desiEoed fluoresce[t
probe. The second PD assay measures inhibilion oI B celi
ac1ivarion by stimulatirg the PBMCS ex trivo ar the BCR
1lith anti-IgM/Igc. aDd then assaying cell surface expres-
sion olthe activarion marker CD69 by ffo\,' c,\4ometry The
I'D biomarliers are measurcd in vitro from a blood samplc
reDloved lrom Fatie,rts 4-6 hous followiru aD oml dosc of
the drug. These assays derenni[e *hnl drug levels ale
required to achieve maximal occupancy of Brk and maximal
inlibilion oI BCR siBualiDg. Uten possible, similar sludies
are conduaed oncirculating n-rmor cells isolated from btood
of patients-

2. Secondary Objectives lDclude:
A. To analyze tumor bjopsy samples (\l'hen possjble) for

af.ptotic biomarkcr €xpression analysis.
lnclusio[ Cnlcria
To be eligible to participale iD this study. a palienl must

meet the lbllol,ilrg criteria:
Women atrd men 818 years olage
Bod), weiSht >40 kB
Recurenl surface immunoglobuliD positive B cell ool1"

Hodgkin's iynlhoma (NHL) acmrdirrg to WH() clas-
sification. inchding small lymphoc)'tic lymphoma/
chmnjc lymphocytic lcukcmia (SLL/CLL) ad
lyilphoplasmacrtic lymphoma. iDcluding walden-
stmllr's Ma$oglobulineD]ia (WM)

Measumble djsease (for NI:IL. bidimensional dise.sc :2
cln diameler in al leasl oDe dimension. 1or CLL>5000
leukemia cells/mm3. and for WM presence of immu-
noelobulin M parapiotein *ith a midmum lgM level
.1000 DgdL and idiltratiolr ofbooe marow by ]ym-
phopla$nacrlic cells)

Have fajled :l lrevious rea!]lent for lyNphoma and no
standard theEpy is available. Padents wirh difxse largc
B cell lymphoma must havc feilcd, refuscd or bc
irelildble lor autologous stem cell lraDsplaot

ECOG perlonmrce slatus of sl
Abilily lo swallo* oral capsulcs $iftoul dil[culty
\l/illhg alld able ro siSn a l,Tittel] inlormed consel1i
Exclusioo Crileria
A palient me€ling any of lhe follo!}ing crileria will be

exchidcd to]n thls studyr
More tban four prior systemic fierapies (ro1 countirg

rnailleDaEce riluximab). excepl lbr CLL patienls. Sal-
vage IherapyTcondirioning regimcD leading up to
autologous bo[e marow transp]antatiol is considered
to be otre regimen

Prior allogeneic bone rnadow transplanl
Immunotherapy, chemodreEpy. radiothenpy or expcri-

mental theEpy within 4 week before firsl day of study
drug dosinB

Major surgcry within 4 wecks before 6rs1 day of study
drug dosin8

138
CNS involvement by lymphoma
.A.clive opponutrislic iDlsjtion or l-rerlorent 1br opporlu-

Drstic inikion *itliD 4 $ cckr hcfore fust day of study
dru8 dosing

Uncontrolled illnels iDchditrg bul Dot limiled lor ongoing
or active infection. symplomatic codgestive beafl fajl-
UIe (Ne$'York IIe3n r\ssociation Class III or Mean
failwe). unstable angina pectoris. cardiac arrhytbmia.
and psychialric illnelis lhal $ould linrir comp]iance
* ith srudy requirements

Ilistory of Eyocardial i.ofarcrioD. acule corc&rry s.vrr-
druD.s (iDcludiog uE)table angioa). coruoary argiu-
plasly and/or slenting wilhin the pasl 6 nlonths

Kno*n HIV iDfection
Ileparilis B sA!, Dr Ilcpalitis C posilivc
other medical or psychiatric illrcss or orgaD dyslunction

*hicb. in the opilrion oflhe invesdgaior. would eidler
mmpmmise the patient's safety or inrerfere with the
evaiuatioD of the safery oI rhe sNdy agent

Prcgnant or lactating rrom,rn (femalc patie ts of child-
bearing lotential Drust have a negative serunr preg-
aarcy lesl wifui, 1 4 days offus1 day ofdflg dosillg. or.
il positive. a preSna[cy ruled out by ultrasound)

History ol pior caB..er <2 years aBo. excepl lbr basal c.ell
or squamous cell carcinoma ofthe skin. cervical cancer
in situ or other in situ carcinomas Rcsulls:

29 pts (12 follicular. 7 CLLISLL. 4 DLBCL. 4 oaDtle. 2
Dmryinal) \r'jth a mediaD of 3 prior therapies have beerr
errolled on cohorts l-4. Therapy *as \rell tolerated with
Dro$ adve$e ei.ents <Brade 2. Oue pmtocol defilred DLf
(dose delay >7 d due to Deulropenia) uas observed. l9l22
pls l-n)rD cohorts l-3 are evaluable. The ORR is 42%l I CIt
(SLL). 7 PR (4 CLL/SLL. 2 MCL and tFL). In cohort 2. PD
demonstmte complele occupancy of []tk by a compound of
Formula (D), with >95016 en7Jme occupancy 4 houn posl
dose jn all pts. Basophil deSiranulation. a Btk-depe[deDt
cellular process, was completely inhibited up to 24 hnt.
f-cell rcsponses were not affecred, and no significant deple-
tion of }rdphei?l blood B, T or NK cell coults rr-as

observed. Posirive corclatiorr (R.2 {.93)was fourd bctwccn
Bik active-site occupanc-r in PBMCS (mean oI Days I and
8) dEd a c!6pomd of Irormula (D) plasma AUCor (Day I )
a1 the 1.25 mg/kg dosc.

Example 8i Clinical Exanple of Dia8rlosis ol
BCI-DS Using a Btk Inhibitor

.{ palieot l*'ith BCLD completes treatment with a Btk
iDhibitor or aDolhcr uEatmc snd appcars to be itr coDrpletc
remissiol ,Aller tbis treatme[t is stopped, a shofi conrse of
the Btk iDhibiror js then given. lf cells with marken of the
EElignad cells appear in the peripber?il blood, iD some
en1bodinlenls it is an indication lor continued trstment or
for startill8 another oeatruent. otre exanrple of the cell
subpopulatioo invesligaled for in the peripheral blood is
cells bcarin8 borh rhc CDs ard CD20 marLcrs. uhich is
typical ol CLL/SLL and Matrlle Cell Lympho]na. IlEse
marke$ catr be detectable by llow cyomelry. A lurther
exaople of ccll lwe is lollicular lymphoma. which is
characterized by cells with t( 14; 18) l,tich in olher embodi-
meDts are deiectable by PCR or in situ hybridization in cells
harvested ftoo the peripheral blood.

For patients initially sbniDg otr lrertDent an increas€ of
the malignant subpofrulation can be an early predictjve
mrker of Gsponse or dulatiotr of respoDse-

For patieots who have previolrsly received trealnred and
are suspected of proE essirlg based upon changes (tbr
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examFle in a scar) fiai are non{iagnostic. the BTK rest for
periphL'ral blood c€ll incyease$ could add diagnosljc inlirr-
marion rhat cnablc carlicr trealme ofrclapsc. This wonld
be valuable in determining 1,hether to re-srrrt lreatmenr for
BCLD or to wdch or to pu6ue aII akernative diaStrosis. 5

Tlrc les1 cot d yield belEr diagnostic inlbrmation lbr
patienls *hose BCLD is suspcrted to be transfomriDg ifio a
more ag8:r€ssive cellui:r iolm. For example boti CLUSLL
and lower gmde lollicular lvmphoma caD transfofln i)lto a
higher grade process \rhich may resemlrle difrrse lnrge B l0

ccll lymphonu. and req{irc rrrore a8gressive trealmcnl-

Example 9: Palielrl Selectior

I40
-mnlinued

No. m8 Pari.trt ID Gftrp Sf,

Day 8 I\['C
-AUC0-14 RBp

(trg ' Mrch
[,mL) C)tle ]0r1

Patient selection screns arc perfomred 1(.) ide ily ar
indivjdual widr the,\BC sub!?e of DLBCL. Gene expres-
sion profiling js conducted usinf [fPD biopsy malerial.
using RNA amplifred uith a Nugen kit and assayed oo an
AIT\rnetrix tll33Plus 2.0 arrays.

Srmplcs aR. scrccnrd lor rEcfficnt somslic nrdalions.
'l'his is accomplished by conventionai rcsequeicing of can-
didatc gcnes in thc NF-kB and B ccll rcccfrtor iiSnaling
parh\+ays (e.9. CARDIl. CD79A. CD79B. lvI1D88.
TNFAIP3) plus p53 by cxon amplilicatioD rtrd ltandard
dideoxy automated DNA sequencinE.

'Ite patienl selecdoD screcu also jdenlilies palieDts *i1h
.\BC DI BCI that are panicularly smsitivc or resrstant to
Bdr inhibitors.,A positive resuh for a CARDII Dutation
indicates thal the individual is resisranl to Btk in-tribilors
because CARDll mutatioos activate lLe NI-kB pathway at
a step tllat is dowaslrea$ of B'l K.

Genomic copy number analysis is also required lo
adequately assess lhe activity ol oDcogenic palhwa)'s thal
rnay be rclevart for the reslonse to Blk inhibilors Bs well as

to assess prog]rosis. In paficular. 
^BC 

DLBCt,s harbor
genomic deletioDs of lhe INF-AJP3 tocus. which eucodes
A20. a Degative regulator ofNE-kB. Thus. a irll assessmenl
ofA20 sutus reqLrires hoth resequencing to lrnk for somatic
n tatioN aod copy rlumbcr anal.vsis to look for delctfuEs. ID
additioir. patiqrts aIc ideDlified \r'ift DLBCL tumonj lLar
harbor genomic deletions in lhe INK4a/ARF locus or have
trisomy of cbroDosome 3 because these genomic aberr.l-
tioDs arc associared wilb poor prugnosis inABC DLBCL.-4
sinBle pass hiSh thlougbpDl DN sequeuciog is perforEFd
u'ing Ihe llhrDrina Hiseq2000 plalforru 1o aslers genomic
copy nurnber globally.

ExamFle I0: PK and Efrcacy of a Btk L$ibitor irr
l dividuals widi CLL or SLL

Exanple 11: Clinical Trial $ilh Brk Idribitor

.{ phase Ib,{I clinical kial wa! performed 10 sludy the
etrects of a Brk inhibilor on individuals l,ith Cl.L.

Study Tr?e: I[lerveDtioMl
,A.llocalion: Non-Randomized
Erdpoid Classificatiotr: Safety Sludy

IntervmtioD Model: Parallel Assiglmeol
MaskinBr Opetr Lnbel

Primary Purpose: Treatmml
Grcup 1 (elderly. laive. iodiriduals) received 420 rng/day

of tire Blk ixlibiior. croup Il (IVR itrdividrLals. who had
twice heetr lr€sted with ltudara) received 420 m8/day oI the
Btk itrhibilor Gmup Ill (RR individuals. \rho bad t',!ice
beetr wated wilh fludara) received 840 m8/day ol the Btk
inhibFor.
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(I - 2-1) Oi - l?l (N-11)A Btk inhibitor was administered to 33 individuals diag-
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Cenral nervous iystem (CNS) involvernefit hy lymphuna

Maior surgery withtu 4 weeks belore 6rst dose of study
drug

r Creatinine >1.5x institutional upper limit ol Dormal
(JLIO: total bilirubir >l.sxULN (uDless due to Gilb€rt's
disease): and aspartare aminolr.mslerare (AST) or ala.nine
aminouansferase (AIT)>2.5XULN nless disersc rclatcd

Corcomitadt use of mediciaes kDo*x 1o cause QT pro-
l0 longatioo or torsades de poiDles

Sigtrificaor screeai[B eledocardiogram (ECC) abrcr-
malities includiDg left buDdle bnrxch blocli. 2rd degree,{v
block q?e II. 3rd deSr€e blrck. bradycardia. and QTcx?o

l,actatinS or PreeBant

RespoDse Criteda

NHL IwG critedal were applied to SLL cases wilhoul
modifcation

The l)08 CLL IWG criteria were applied ro CLL cases
r,ith the follov" itrE modific5lions:

a. -A,! isolal€d lymphocylosis. h the absence of oth€r
para!]releN ll]eeliog lhe crileria Ior PI), *-as nol q)n-
sidered PD

b. Palieds expcriencing a lymphocylosis. bul oblaidDg a
PR by other measurable par:rmetcrs. u,erc classi0oJ as
"nodal" response udil therc was a 507" reduction in
ALC lronl baseline in which case they were catego-
rized as PR.

c. Patie[ts with a tronnal ALC (<5K) al baseljre wilh
treatment-relared lymphocltosj! required nomalizr-
tion to <5K to be categorized as PR.

Results

l4t
-coDlioued

Itri'e

(N - 23) iN * 27) (:'{ = ll)

8 (li:'%l
13 (399,',o)

l0 {Ir9o)

ANC <r5ooruL
ll(iB <ll gdl.

D.llllql:
8r15 {3!9'o)

8;l6 (50%)
zir7ll2u/o)

6116 al3%) 9i:3 (lgvo) 17 2! 16l{9'0)

Tumor assess&e ll"s perfomed every 2 treatmeDt 25

cycles.
Objectives

Describe the charBcteristics of lh€ anlitumor efrecl of a
Btk iohibitor iD individuals wilhCLL/SLL. e.9.. reduciiorin
lymphadenopathy/sptenonEgaly'. atrd kioetics of chauge io
absolute lymphoclle coutrt (ACL).

Summari?-e lhe saiery profile of rhe B1k inhibiror.
IDclusion Crileda

FOR TRE.{I-MENI'-NAIVF. (iROtlP ONIY: Men and
*orDen >65 years of age with c,onfirmed dia8nosis of
CLL/SLL. who requirc trcatnrcnt ler NCI or Intcmational
Working crcup Blidelines llJ4

TOR RF-L,{I5ED,/RBI R.AC I ORY GROT]I'ONI-Y: MEN
alld womeo E18 years ol'age with a confirrl1ed diagrcsis of
relapsed/retactory CLL/SLL unresponsive to ficrapy (ie.

Ibiled >2 previous lreal)re s lbr CLL|SLL and at leasl l
regimen had to have had a purine analog [e8. fludarabine]
for subjecls with CLL)

Body *eighr 240 kg
F-CC)C performance sratus of <2
Agreement ro use contmception during the study ard for

l0 days alier the lasr &se of sirdy dnlg jf scnrally activc
and jihlc ro hl:ir children

Willirg and able to panicipate in alJ required eva)uatious
and procedures in lhis study piolocol ircluding sltallo$'ing
capsulcs withoul dinicully

Ability to udersrand tle purFose and risks of the stlrdy
and provide sigled and dated ioformed coDsenl and autho-
rizalion to use Frotecled heahh ioformatjon (in accordance
*ith Datjonal and local subjcct prillacy rcgllalionr)
Exclusion Cdteda

.4 hfe-tlreateniog illness, mtrlical condition or uryan
system dysfrmction whicL in the invertigalor's opidon.
could mmpmmise the subject's safety. iflerfele with the
absorption or metatoJism of Blt inhibitor PO, or put the
study outcomes at uudue risk

Any inmunotherapy. clrcmodErapr', mdiother@y. or
experinrenml therapy within 4 weeks before 6rst dose of
study drug (m(icosleroids 1br dis€€se-relaled symptoms
allowcd but rcquirc l-wcck washout beforc study drug
adnlirristradod)

l\ - ll)
4:0 mg 840 m8
lN - 2?) (N - 33)

Fouo$-up [r.die{mnt!s)

Plinr|ry R.lsdc fo Disoltilu,rion

3l

0,3-6,5
28 (85%)
! o5%)

30

50

55

@

65

23
6.-1

t.+9,?

.1 (S0,6)

17
7_A

tu,?-9,5
,: I81%)

N

PR
ORR d;

SD
PD
NE

2t

ll (62%)

I (loe4r
0

1 (5%)
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Mol.sl$ Ris! I.$uE N nvc R.E?onp Nodd R6poE. J

144
lunrcr Respons€ ITifie Frame: Tinre ro disease progres-

sionl DurJlion ol respo$e as measured by e$lablishcd
respotrsc cliteria Ior B ccll lymphoma alld chrcnic lympho-
c),ric leukernis
InclusioD Criteria

M€n sod rromen t*ith B cell lynrnhoma or CLl/small
lymphocyric lymphoma (SLL) *,ho had stable disease or
resFnnse lo Btk iihibilor PO for at leasl 6 mon$s on a prior
Bttri iDlibitor srudy aod wsnl ro cofiinue $xdy dnlg o, who
had disease progression oD li('YC-04751 and want to try a
hi!trer dose

Eastern Coope$rive Ono:logy Gmup (ECOG) perfbr-
rrasc€ smnrs of <2

Agrc€menl lo use conlmceptio[ dudlg the sludy aEd lbr
10 drys after the las! dose of sndy dlr]g if sexually aciive
and able to bear childretr

Willilu and ahlc to participate iD all requjred evafuations
and proceduies in lhis study plotocol iocludilg swallowinB
capsdes *ithour difr culB

,{bilit} ro uderstad the purpose ad risks of the stud}
aM pmvide signed ad dated hfoImed corls€Irr ard autho-
riTalion 10 use prctecled health intormation (in accordancc
wilh Hlional and local subjecl privacy regulatjons)
Exclusion Crireria

A life-fire3reDinS illtress. medicat coodilioD or oryiur
syslem dysfunclioD llhich. in the investiSator's opinion.
could urmpmmise the subjeq's safeq,. interlere with the
absorplioD or metaboljsm of Brk inhibiror PO. or put the
stuq olrtconles at ur ue risk

Concomila imrnurctherapy. cheorotherapy. radio-
lherdpy. soflicosleruids (at dosages equivalenl lo
prednisone >20 mgJday). or experimenlai lherapy

Cotrcomilant use of medicines kno$D to caDse QT pro-
Iongation or torsades de pointes

CeoEal rcrvous syslem (CNS) involveme[l by lymphoma
Creatini[e >1.5x institutional upper limil of omlal

(LII,N): total bilirubin >l.5xU1.N (unless due lo cilb€n's
discasc)i and sspafiate aminotransfeEs€ (ASI ) or ala re
an Dotransl'crase (-{LTP2.5XULN udess dis@s€ rclatcd

Laclali]lg or PregEaDt

Example 13: Phas€ II Study of Btk Intribitor in &{{
MCI,

Tle purFose oIthis study is to: F,valuate the efrcac, of
Btk inhihior jn relaFsed/reraclory subjecrs wirh MCL who
h3vc not had prior bortezomib. and \r'ho h.ive had prior
hortezoBrib

The second.ary obj€ctive is to evaluate the safeg, ofa fixed
daily dosing regimeo oI Btt inhibitor capsules in this
population.

Study T}}e; IulerveDlioDal
,{Uocalion: Non-Randomized
Endpoitrl Classificaliotr: Safety/Efrcacy Sndy
Inlerveotion Modeli Parallel AssigDmetrt
MaskioS: Open Label
Primary Purpos.c: Trcatment
Intervention: 560 mg/day oI s Bdr inhibitor

Primary Ourome Me3sllles
To Measue the NurDber of Parricipa s with a Re€ponse

io Study DruS [fime Frame: Partjcipants wi]l be followed
utrlil progressiotr of disease o, start of alo&er a-uti-caocer
lreatrnmt.l
Seco0dary OutcoEle MeasMes

lb Measue the Number of Partjcipatrts *iti -{dvcrEe
Events as a Measue ofsalbly and Tolerability [TiD]e Fralue:

77

a
11

Resuhs furtlrcr summarizcd in llGS. 18-27. ll(i. 1$
prcsen$ the rcsp)nses for the naive. 42O me/day group. F'l(j.
19 Fres€Dls lhe rrspoDses lor the tuR. 420 m!y'day froup.
FlG. 20 Fresents d1e responses by prognostic faclols- FIC.
2l p.escnts responses over lime. Flc. 22 presenls the best
rcslonses for all fatients. FlG. 23 prcsenh the best
respons€s 1br abslracl parielrls. Irlc. 24 preseols the bcst
rcspoNc by prognoslic f'actor.IlG.25 pIesqlts ioitial (Cycle
?) respoose assessmellt and besl response (420 mg Colx]ns).
l-l(i. 26 prcseds initial (Cycle 2) resForNe assessDcll by
dose: relapsed,'lefractory. FI6. 27 presents improvenenls in
hematological pardm€lcri.

CONCLUSIONS

Tbe iDterim Phase ll data conlirm drar a Btk iithibilor is
highly actjve jo both treatmen-mive and rElapsed/refracrory
CLt,/SLt, patienrs

Class-specilic rapid lyurph node reduction with concur-
r(nl l}nrphocyosis scefl in the maroriq ot patienLs

2008 CLL IWG objeclive rcsponses (PR+CR) aod nodal
responses appear lo bc durable atrd itrdepeDdetrl ol high risk
genonic featur€s

Ahjgh propnion (85%) ofrelapsed or refractory patienrs
arE free-of-proeiression at 6 moDths (420 mg cohon)

Ex.tmplc 12: Long 'ltm1 lolloll'tjI lrial for
Indjviduals Iakiq Btk Iolibitor

The purpose ol6is stlldy is to delermine rhe long-lem1
safety of a fixed-dose. daily regirnen of Blk irhibitur PO io
subjects wilh B cell lympboma or chronic l).mphocltjc
leukenirsmall lyDphoc,.tic leukemia (CLUSLLI.

Study TlTe: hlelventiooal
Altocarion: Non-Randomized
Fndpoi Classificarion: Safety Study
Intery$rioD Modeli Siqle Gnrup Assignmcnt
Masking: Open tabc)
PrirDar] RlIpose: Treato)eot
ItrlcrveDrion: 42O mdday of a Btk jnhibito!
Applicable co[ditionsr B-cell Clronic Lymph(x:],lic Leu-

kemia: Small Lymphocytic Lymphoma: Diffrse Well-Dif"
Iere iated Lyophoc)'tic Lyhphoma: B Cell Lymphomai
Follicular Lymphoma: MaDlle Crll LlnphoDal Noo-HodB-
kin's Llmphomal waldenstrom Macroglobuli[cmial Bu*itt
Lymphotrlai B-Cell Difluse Llmphoma
Primary Outcome Measuesl

Adlerse Eve s/Safef" Tolerability [Iime Frame: 30 days
aiier last dose of study drugl frequency, severity. alrd
relatedness of adverse eve s Secoodag, Outcome Me6-
swes:

Tumor RespoDse [Tilrle Frarne: frequcncy oI tunror
assessments dorle per stand.ed oI carel nunof response
eill beassessed per esbblisbed response citeria- This snrdy
*ill capNre time to disease progessioo add dumljo[ of

!Q
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Participanlr will be followed until pmgresiion ofdisease or
slai 01' anolhe! atrti'ca[cer trealmenl.]

To Measure rhe Number of Parlicipants Pharmacokinel ics

lo,{ssist in Delenniring IIo1)" lhe llnly Respond! ro dte
Study Drug U'irnc tramc: Proccdurc to bc Pcrformcd Dur-
ill8 tlre Firsl Month of ReceivinB Study Drug.]

Patieul Reponed outcomes lTimc Framc: Particjpants
\lill be follorcd until prcgression of discase or slafi ot
anolhcr art;caocer trtratmc .]

To measurc thc nunber oflanicipants reporlcd outconrcs
in delemining rhe health rclatcd quality of life.

Inclusion Crireria:

Men and r.omen >18 years of a8e

ECOG pedonrurce status of <2

Pathologically conlirmed MCL with cloculnenlalion of
eilher overexpressiotr oI cyclin D1 ur t(lli l4), and nrea-
suable disease oD cross sertional imaging lhat is 22 cm itr
the lonSesl diameler and measumble in 2 perpendicular
dimensions

D(xume[ted failurc to achieve a1 least partial rcspoose
(PR),$ilh. or docume ed disease progression disease afier.
the most recenl lreatmenl regimen

Ar leasr l. but Do more than 5. prior treaEncnt regimens
for MCL (Note: Subjects havnrg received >2 cycles of Frior
lrertflenl *ith bortezooib. ei er as a sinSle agent or as part
ofa combinaron theEpy r.€imcn. $'ill hc codsidcrcd to be

bortezoDib..,xposed. )
WillinS alld able to participate in all requiftd evalua6ons

and pmcedurEs in this study protocol includiry swalowiDg
ciipsules witho'rl dirliculty

Abiljty to ufderstand the purposc and risks oi the study
alrd prDvide sigaed and dalcd jrformed coDselrt and sntho-
rizilion k) use protected hedllh iDlbmarioo (in accor&trcc
\r'ith nartuMl and Jocal subject privacy regulalions)

Major Exclusioo Criteria:

Prior chemotherapy within 3 weeks. nitrEsouEas $ithh 6
\l'eeks. lberapeutic anticarccr antibodics within 4 wcck.
radio- or toxin-immunocoDj gates *i1bin 10 tteeks. Iadia-
rior therapy witlin 3 weeks. or maior surEery wilhh 2
qeeks of fusr dose of study drug

,A.try lilb-lhrca1edng ilbess, mcdical oondilion or orlian
system dyslutrclioc which. in the iDvesligator's opidon.
could couprDmise lhe subjecas safety. i erfere with the
absorplion or melabolism of Btk iDhibitor capsules, or pul
thc study orncomes at undue risk

Clinically significanr Erdiovascul& disease such as

wrconuolled or symptomatic anh}lhlias. colgestive hea(
faiiure. or myocardial infarctioD wifiin 6 moDths of scleen-
in8. or any Class 3 or 4 cardiac disease as denned by the
New Yo i Hean As$ocialioD l\nctional Classificatiou

Malabsorption syrldm!1e. diseasc significantll' affecting
gaslroi cstif,al fuDction. or rcscclio[ of thD slonlach or
small bowel or ulcerative colit,s. symptomatic inflaDmatory
bouel disease. or panial or complele bo$'el obslruction

-Any of drc lollowiag labomlory abflonnalilicsl

a. Absolute neutroFhil count (ANC)<50 cells^rm3
(0.75x109/L) uDle3s there is documer ed bofie maro$'

b. Plateler count <50,000 cells/mm] (50x109,t) indepen-
dent of tmnsfusion suppon unlcss thcrc is documcfied
botre oarro\r itrvolvemerll
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c. Serum sspErtate lransaiDjnase (A5T/56C)T) or alanine

transamiMse (-ALT/SGPTE3.0x upper lixoil of tromral
(ulN)

d. Crcalinile >2.0XULN

Flxanrple 14: Phase II Study ofBtk I8libiror +
Ofatumumab in RrR Ct t.

The purpose of this study $as to delermine the efrarcy
and salety oI a 6xed-dose. daily regimen oI orally admin-
istered Btt in-hibitor combilEd wilh ofalumumab in subjects
with relapsed/refractory CLL/SLL and related diseases

Study I)?er Interveotional
Allocation: Non-Randomized
F-ndfx)int Classificalion: Safety Study
lfilerveDlion Mode]: SinBIe Group ,{ssigDmenl
Maskirg: Oper Lah,rl
Primary Purposer Trcatmcnt
lnlervenlion: 420 mF/dayofa Btk in}Iibitor sldndard dosc

of ofarumumrb
.Applicable conditions: B-cell Chrodc LyDrphoc) tic Leu-

kemia: Smalt Lymphocytic Lymphomar Djtruse Well-Dif-
ferenriared l-ympbocytic I-ymphonlal Prclj.nrptroc),tic Leu-
kerDia: Ricirler's TransfonMtiou
Primary Outconre Measues:

Response and safety of Btli in-hibitor ['lime Framer At the
end of rycles 1 aud 3l

Responsc rarc as defulcd by rcccnr Anidehrcs ir Cluotric
t.vmphocytic l.eukernia Secondary C)utcome Measures:

Pharmacokinetic/Pharmacod)runic assessments lTimc
lmmcr duriDg 1-2 cyclcsl

Phannacodynamics of Btk inhihitor (ie- drug occupancy
ofBtk and efect on bioloSical ma*el 1/2) of Blk ifibitor.

lumor Respoffe [imc lramei ar &e end ofcycles 2,4
and 6 (28 days for each cycle)l

overall responre rate as defined by recefl guidelires on
CLL
lnclusioD Criterial

Subjects r,ith histologically confrmed chronic lympho-
claic leukcmia (CLL). sEall lymphoc),tic lymFboma (SLL).
prolymFhoclic leukemia (Pt,l.) as delined by WHO clas-
sificatioD ol-hematopoietic Deoplasms. or Richler's lraDslor-
malion arisi.DB ou of CLL/SLL ard satistirg >1 of tbc
followirg cordirioDs:

Progressive splenomegaly an<J,ior lymphadenopathy iden-
tilied by physical examinarion or mdiographic studies

.qnemia (<11 g/dl) or duon$ocytopeoia (<l0o.m{Vpl-)
due to bo[e nlarrow invo]vement

Presence of unintcntiona! \rciSht loss >l0ol0 ovcl thc
preceding 6 montbs

NCI CTCAE Grade 2 or 3 Faligue
FeveB >100.5 deejee or nighr sweats lor >2 weeks

withoui evidence ol iDfection
Progrcssive lymphocylosis u jth ao iDcrcasc of >5(P/o over

a 2 monlh period or an anlicipated doubling ti e of <6
moolhs

Need for C!,toiEduclio[ I'rior to Stcm ('c]l 'lrallsplanl

Subjecls musl have failed z? Frior theralies ior CLL
includiry a nucleoside amlog or >2 prior thelapies nol
irchding lucleoside aDa]oB if there is a contEhrdicatioD 1(l

such therapy
>109/0 expressioD (r1 CD20 on llunor c€lls
ECOG perfornaffe status s2
Life expeclaNy 212 weeks
Subjects orust bave oBao atrd DaIm$ futrction as defined

-qhsolute neutrophil count (ANC)! 10o04i. indrc absence
ol boae marro* involveroeDt Plalelets >30,000/pL Total
biliruhitr <1.5x institutioDal upper lirnil of oonDal uoless due
to Gilben's disease ,{ST(SGOTF2.5X institurioMl upper

li)
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linit of normal urrless due lo inlihralion of the liver Crea-
tidne <2.0 m,y'dl. OR creatinile clearaDce >5O n[/lr)in

No history of prior adaphylaclic rcaclion lo rituximab
No history of prior exposuE to ofatumumab
Age >18 years

Body weight >4o k8
Able 10 swa.llow capsules withorn difrculty alld no hisrory

of [Dlahsorption syndrome. disease siEnifi canrly afecting
gastroitrtesrioal fl$ctjon or resection of the stofiach or
sfirll bowel or ulcerative colitis. symptomatic inflanxrutory
bowel disease. or panful or complete bo*'el obslruction
ExclusioB Criteria:

A lite-rhrefl€ning illness. nretlicul c^,ndilion or orlan
syslem dysluncljon uhiclL iII lhe inveitigalor's opi]liotr.
could compmnrise the subjecr's safer-v. interferc with rhe
absorplio[ o, metabolism of BIk inhibitor PO, or pur the
study outconrcs al unduc risk

Anv anticancer inutunoiherapy, chemothe.apy. rddio-
therapy. o, experinreolal therapy withitr 4 week before 6lst
dose oI study drug. Corticosrercids for disease-rclated
s),lnplollls are allo\r'ed provided I wcek washout occurs.

Aclive ce,raral ne ous sysle (CNS) involvement by
lymphoma

Major surgery wifiin 4 }eelis beforc firsi dose of study
drug

l-acrati[g or pregnant
Hi$ory ofprior mali&n ncy. except tor adequately tleated

basal cell or sqrumous cell skin carcer. i, siu cervical
cancer. or other cancer lhm Bhich the subject has beeD
disease free for at least 2 years or which will not limit
suvival lo <2 years

History of Gnde >2 roxicity (olher [haD alopecia) con-
tiauioS ftom prior adicalcer theEpy.

Resulls
6 Patietrts have been evaluatsl for DLT rbiough end of

cycle 2. 0 DLTS occuned ir these patienls.
4 patients have lrd end of cycle 3 scans and bhod counts.

:l of 4 arc rGpoodcr pcr IWC cntcria. (hrr rcspoosc mrc is
75% for lhcsc pts-
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To measure the number of patients 11llo respond to

lrealmenl by me{suriDg fie increase or der€ase ol disc.ase

in tJrc lynph nodcs and/or blmd tesl results [_Iimc Framc;
Patimts may remain on study urlil llle lasl subjert cEnjllql
cornpletes a maxioual of 12 cycles o1' Btl inhibilor Any
subiects still receiving Btk intribitor at rhat time may en-roll
in a long-term follow-up study to cotrtjnue to Ereive Btk
inlibilor capsulesl
hcluiion Criteria:

Histologrcally conirmed CLI- or SLt- and satislling at
lcBst I oI drc following crilcria for rquiring treatsncnt:

Progrcssive splenorl1cgaly srrd/or lymphadenoFfty iden-
tilicd b-," physical examinalion or mdio$aphic studies

-Arcmia (<l I E/dl-) or tluombocytopenia (<100.mO/pL)
duc 1(l boue Barrow irvolvemen(

Presence of uninteltional ueight loss >l(P/i' over t}e
preceding 6 mo0ths

NCI CTCAF CrEde 2 or 3 fati8ue
Fcvers >100.5" or night s*.€af,s for >2 weeks \r'ithout

evidence of infectioD
Progressive lynphoc)'tosis E'ith an jncrease of >5(P/i, over

a 2 moDth pcriod or an amicipatcd doubling tirDe oI <6
mo hs

I to 3 prior treauDenl regimens lor CLUSLL
ECOG performance status of i1
218 yean oI age
Willing aad able ro panicipale in all rcquted evaluations

and prDcedures is lhis snrdy pn:tocol includi-ng swallowing
capsul€s * itbout dillicultv

Abilily to ttldelstad the purpose and risk of the study
aIId provide sian€d snd dated inronned consetrl and autho-
Iir.atiort lo use pNtectqi heallb information (in accordance
rilh naliofti and Io("LI subjccl privacy reguladons) Exclu-
sion Crileriai

.A.ny chemothempy, thel?per,lic a ineoplastic anribodies
(oot includitrg radio- or toxio ilrsuDoconjugates). mdialion
therapy. or experim€ntsl antinmplastic thelEpy within 4
weeks offirst dose of study dnB Radio- or toxin{onjugated
andbody drerapy \rithia l0 *eeks of firEt dosc of study drug

Con'f)mitar use of medicitres kno*n to causc Ql pro-
lonSation or lorsades de pohtes

Translonned Lymphoma or tuchter's Trsrsformation
-Ary lile-threateninS illneis. medical coDdilion or orSau

system dysflmctioD r'hich. in the investigator's opinion,
could q)mprcmise lhe subjecl's safety, inle erE with the
absorption or netabolism of Btk iflhibiror PO. or prt the
study outcomes at uMue risk

.Afly of the follouin8 laboratory sbnormaiitics:
a.,A.hsolute neuuophil c('uDt (ANCF1U)0 cellrrxIlf

(1.0x109/L)
b. Plalelel coutrl <50.0mhmf (50x109/L)
c. SeruE a$paflalc fatrsamirase (AST/SGOT) or alarine

uaosaDri[ase (ALT/SGI'T)>3.0X Wper limi of mnnal
(LILN)

d. Creatinine >2.0xtJIN or creatinine clearance <()
mL/min

Example 16: Phase Il Sludy oI Blk Inhibitor in RtR
DLBCI,

The pupose ofthis study is to evaluate the effcacy of BtIi
inhibitor in relapsed,/refractory de novo activated B-cell
(ABC) and germinal-cell B-CeU (CCB) Dtruse t,Ige B-cell
Lymphoma (DLBCL).

Study TWe: lnterventioml
,{llocalio[ No!.Rardo&izcd
Endgriat Classification: Saletv Study

tn

l5

ti

Exi{[ple ] 5i Phasc II Sludy ol Blk Inhibiror+BR or
I'CR in R/R CLL

The purpose of fiis study is to establish the safety of a5

orally administered Brk irhibitor in combination wjlh flu-
darrbiDe/cyclophosphamide,/rituximab (ICR) dnd benda-
mnstirc/rituximrb (tsR) io psticnts $ith ctuonic lylrpho-
cltic lcukemia (CLL)Amall ly$plroc!,tic tyaDholn (SLL).

Sludy Trpe: lore eDriotral 5n

Allocatiollr Nou'Ranalomized
Endpoint Cl.usilication: Satery Study
I er'"eolion Model: Single Grcup AlsiSrment
lv{asking: Open Labe]
Primary Pulpose: Treatme 55

Iarervefiion: 420 mgday ofa Blk inhibiror. stan&rd FfR
or tsR rqgimetr

Appliruble conditions: B{ell Chmnic Lymphocyjc Leu-
kernia: Small LymFhocylic LFrpbomar DiIlUse Wcll-diller-
eflriated Lymphocytic Llmpboma 60

Primary Outcome Measures:
To measure the [umber of paflicipaDts with prolonged

hematologic toxiciB [TIme Frame: 8 week ftom first dose]
Secon&ry Outcome Measuresl

To meastle dre nurobff of panicipants with adverse rs
cveNs as a nrcasun'ofsaf€ly snd tolerability ['l ime liamc:
l'or 30 dals aller the last dose of Bdi iEhib,torl
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IDte.vention Model: Single Gmup AssiSnnrenl
Masking: Open t,abel
l'rifiary [\rlosc:'l'rcstrncft
lnte,ventior 560 mgday Btk inhibitor

Prinury Outcome Measures: s

Io measue dre number of patieors wiih a response to
study drug [Time Frame: 24 weeks tofi fiIst dose]

Paticipants !r'ill be followed Nnril pmgression ofdisease
or stan of another onli-caDcer treatmeni.
Sccondary ()rtcotrrc Mcasurcsr ril

lb neasure the number of pati€nls rxith adveNe evelr$ as

a nleasule of safety sod tolerability. [Dme hame: For 30
days allcr thc lasl dose of Blk inhibilorl

Panicipants will be lbllowed Lultil progression oI lhe
disease or stan of atrothet a[dcaDce! aeaft1eot. r 5

To measue the trumber of pafiicipants phamucokioetics
1o assist iD determbirg how the body respomes to the study
druB. [Time Fmme: Pmcedure'wil] be performed durinB the
first monlh of receivin8 study drug.l
lnclusion Crilcdsr 2.

Mcn a8d \roEleD >l8 )'ears of a8e.
Eastem Coopemtiv€ Oncology Group (ECOG) pe.rlbr-

malce stahts ol c2.
PallloloSically connrmed de novo DLBCL: subiL'cts musl

lBve available archival tissue for .enual review to be 25

eljgible.
Relapsed or refractory dise:lse, denned as eilher: I ) recur-

retrce of disease aier a complele EmissioD (CR). or 2)

ruflial rcsponsc (PR). slablc diseasc (SDJ. or pnrgcriivc
disease (PD) al conpletio0 of tl]e rc{rt&ellt rc€jmel pre- ]n

ceding eolry to the sludy (residual discasc)r Subjects musl
have previously received an appropriate firstlirc trealment
regimcr. Subjects wi& suspected residual disease aier the
treatrrmt regimm directly precedjng study errollm€trt musl
have biopsy demonsuation of residual DI-BCL. Subjects ls
\lho have not received high dose chemotherapy/autologous
ste]n cell ransplafl (HDIi,{SCll lnust bc incliSiblc for
IID'IIASCI as dcfircd by mcctirg any of thc followirS
crireia: .{ge >7o y€am. Difrise lutrg capacity for carbotr
moroxide (DLCO)<50p/o by pulmonary tunction test (Pl"t ). al
Len venLricuJar {ection lidctiotr (LVEf)<sOel" by mulliple
8a1ed acquisilion (MUGA)/echocadjo8raph (ECHO). Other
oBan dysfutrction or comorbidities precluding the us€ of
HDT/,{SCT on the basis of unacceptable risk of treatmenF
reialed morbidity. Subject refusal of HDI-/-{SCL a5

Subjects rnust have >l me.rsurable (>2 cm in longesl
dimension) disease sites or computed tomogr"phy (CT)

Exclusion Crilcria:
TraNlbrmed DLBCL or DLtsCL with cnexistcDt histoio- 50

gier (eg- Iollicular or musrsa-associated lymphoid lissue
lI\dA^LTl lymphoma)

Primary mediastinal (thymic) latge B-cell l,'nrphoma
(PMBL)

Krowtr c€ntal neflous system (CNS) l,lrphonu i5
Ary chcmothcmpy. Lxtcmal beam radiatiotr ttrffap!'. or

adicarcer antibodies within 3 weeks of tb€ fust dose of
study dnrg

Radio- or toxiD-immuroconjugales ,{ilhjD I0 vr'eeks oI
thc first dose of study drug 6!,

Major sugery wilhin 2 weetrs oI fiIst dose of study drug
.{ny life{kealenitrB ilhess, medical condition or olgao

systeB dysfuncrion which, in &e invesli8ator's opinio[
could collrlronlise the subject's safety, or pur the study
outcomes at ulldrc risk

('linically sj$ificant cardiovascular discasc such as

uDcoulrulled or symptooatic arrht'tlu as. cooBestive head
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failure, or myocardial infarction *ithiD 6 oronths ofscreen-
ing, or any Class 3 or 4 .iardiac discase as delirled b-v the
Ncrl York Heart -{ssociatior Futrolioml Classificalion

Unable to swallo*' capsules or malabsorption syndronre,
disease signifcantly adecting gastroitrtestiml futrclion. or
res€clirn of the stomachor smallhowelor ulcemlive coliis.
s),Eplomatic hflammatory bou-el dise€se, or panisl or com-
plete bowel obstucdon

.\ny offie follou i!8 laborarory abnomraliries:
a. -A.bsolute neuEophil count (.A.NC)<750 cells/rtuD3

(o.75x109/t,) unless there is dcrcunented boDe marrow
involvcmeDl

b. Plateld coufl <50.000 cells/'mm3 (50x109/L) irdcpeE-
detrt oftmnsfusion support unless there is documcrred
boDe nrarrow iDvcrlveme l

c. Senrm aspaiate lrunsaminasc (AST/SGOT) or alanine
lraosaminase (,{LT/SGPf)*.0 upper limil of rormal
(1JLN)

d. Creatinine >2.oXULN

l-xamplc l7:Assal ol Dftg Combilalions

Combimdons of a Btk ixtribilor aod addilional cancer
tleatlrleol agents were assayed usi[8 DoHH2 cells.

DOHH2 is a DLBCL (dilluse larye B-cell lymphom:r) c.ell
liDc. lioll a lraNtbmed lbllicular llmphoma Ftiml. h is
moderately sensitive ro a Btk iohibtor

The Blk inhibitor was iacutared wirh ofter cancer druss
for 2 days. Assay was an alanrar blue assay.

_llc 
combitrstioils were:

,. Rrk inhihitor and (i€mcir3hinc:
b Blk inhibitor ed Dexmethaune:
c. Brl inhibilor snd l-en iidomide:
d. B& inlrbitor and R-406;
e. Btli inhibilor and TeDsiiolimusl
f. Brt iohibilor ard Carboplati.n:
g. Btk inlibitor and BoneTomih: aDd

h. Blk inlibilor and Doxorubidr.
Rcsutts arc prcscntcd in FIGS. 28-31.

Example ,8:Assry ol Dm8 Combiualions

CombiDations oI a Blk illhibilor aod addilional cancer
tr€aerent agents were assayed using TMDS celJs.

TMDS is a NF-kB sigullingiependeDt ABC-DLBCL
cell line. Il is $ensitive to BTK inhibitors alone at low
nsnomolar corc€ntmtions (CI5{F1-3 nM). .4 Btk inhibitor
was incubalcd with olher caiccr drugs for 2 days. Assay lI as

an sl n r bluc sssay.
'lhe coDbinatiotrs *ere:
a. B& iDhibilor and C,A.L-101i
b. Btk inhibitor and Lenalidomide:
c. Btk iDhibiror atrd R-406:
d. B1k intribitor ad BonezoEibi
e. Btk inhibitor and \lncristinel
f. B* ifibitor arrd 'taxolr
g. Btk inhibitor ad Fiudarabiller nnd
h. Btl( inhibilor and Doxorubicin.
Results nre presented in llGS. 32-39.

Example 19r Clinical Trial of Brk Inhibjlor itr
Combination $,ith BR

A clirical trial was lErlomred to derermine the etrects of
6s combi-ojDg a Btk irhibilor witb BR (beodaDustirle and

rituxrmab). l'he Btk iohibitor \uas admiaistercd. Irallo*iDg
an iDcrease in the colcentratioD of lymphoid c€lls in the
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peripheml blood. BR nas adminislered. Initial resuhs hdi- one flitrogeD heteroaton] lirsed ro a 6-nrernhered rjng
caled lhat the combination ol lhe Btk inhihitor and BR comprising al least ooe nitrogen heterualom: and
re\ ltcd ir subsra liallv no lvmDhoid cclls in rhc rcnDhcEl wnereln IDe lreverslDte ulltDltor oI Btx lomls a covalelllblood 

. b.;J"itb a;f- 
-ofa 

Bruton,s tyrosine kir se.

Jlxample 20: Clinical Trial of Brk Inhibjror in 2. The method ofclaim 1. \r'herein ssid administration of
Combinalion with Ofatumumab the thErapeulica.lly etrective amourr is s-o amoud lhat results

in >90% of the Btk aclive sites in the peripheral blood
A clinical rial s'as performed lo detemlinc thc.cffc s,or [roDonuclear cells of the indjvidual b€iDg occupied by the

combirunga Btk inhib itor $ itb ofatuoluoub. llrc B11. inhjbi r . - -'.:.''.-.';. -- ; -.' meversllrle tnlLlbltol ol utt tE'entv-loul hours lollowlnaro owlng an tncrcasc Iu Ioe conccD-
uarion ol lymphoid cclls in r[e peripleral bluod. olirru- sard adrnrDlstratron-

llumab was admidsiersl. loilial resuhs itrdica1ed tbBr the 3. I]le me&od of claim l. wherein the therapeurically
combiMlio! oflhe Btk iDhibitor aod ofalumumab resulled in efective amourr is determined by measuri[g phannacody-
a decrease jD lymphoid cells h the peripheral blood. oamic paramerers of the irreversible inhibiror of B*.

SEQUE CE LIST]NC

<160> l{gltEER oF sEo rD ilos, I

<21,0> sEQ rD NO 1

<213> ORGAIIISM, Altif lcill Seqqeace

<223> OTHIR lNPOiRl{AtION, Btk peptlde subatraee

<4oo> sEouENcE, I

A1a ,a1 leu G1u Se! G1u clu clu L.u tJr Scr sE! ala ,ltg c1n
1510 15

Wlat is claimcd is: 4. Thc medtod oI claim 1. uLereilr tbe thcmpeutically
l. A method lbr rsaling cbrunic lymphucyric leukemia elllllive arnount ol the ireveEihle inhibilor olBlk is a fixed

(CLL) or small lympbctlic llDphoms (SLL) ill an indi- 1< dosc

vidual comprisinS: S The mLlhod ofclaim l, whereiD sajd administation of
orally admidsterinE to the individual a the.apeutically thetherBpeutically efective anount resulls in anAUC(0-24)

effective amounl ofan irrevenrble rnhibitorofBruton-s ol ahour >l0O n,.*h ml.
rymsinc kinasc (tstk) oD a coDtinuous dajly rcEimcll
uirit Frogressioo of tbe CLL or SLL or uoaccu'iubJc ao 6 Tbc mc$Lrd ofclairl] l. wbereiEtheitrdividual has CLL
toxicityl atrd thc inhjhitDr of Btk is orallv adminislered to the indi-

whercu lvmpbocrosrs rs DUI consrdered proggession of vidual ooce daily'

the CLL or SI-[.. ard 7. The Bethod ofclaim 1. wheleh the iodividual has SLL
lr,hcrch rlle ireve$ible iutribiror of B* is a sE ll orpanic .. aDd lb iDhibilor ol Blk is omlly admtuislercd to the iDdi-

molecule having the srrucn-rre: -' vidtral oncc daily

\r,herein Z is an opliomliy substituted ttsed heterccyclic
rilrg system l:lrn)pdsilrg from 2-4 nikogen hel€roaromsi 6s

$'hercjn rhe optioaally subsiiluled fused h!'lerocyclic riDg
syslen consisls a s-membcred ring comprising at least

8. .A. method 1br llcating chrunic lymphocytic leukeDis
(CLl.) or small lymphoc,'tic lymphoma (SLL) in an iDdi-
vidua) comprisingl

50 orally adltrinislering ro the individual a lherapeudcally
etrective amouol ofan i eversible ifibitorofBruton's
tymsine kinsse (Btk) on a conrinuous daily regimen
uatil pmgrcssio, of ttre CLL or SLL or unacceptable

sr toxicity:

whereiE

llBphoc,,tosis i9 Eot corsidered progression ofthe CLL
or SLL:

said ad6iDjstatiotr of the therap{ulicnlly eflective
amounl is an arDouor that results ia >90olo oI the B&
acljve sites io the perjpheral blood Eononuclear cells of
tle individual heing occupied by the ineversible inhibi-
lor of Btk twenly-Iour bouis following said admids-
traliotrl and

thc irrevusible ifibitor of Btk is a small organic mo]-
ecule havilrg the structurc:

J}
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I 0. The mqhod ofclaim 1 , wherein the tused hetemc-vclic

riDg sy$em comprises 2 dtoged heteJoatoes,
11. The rnethod of chim 10. whereiD de tused heterocy-

clic dtrg systeE is selected tonl
5

z .-)
-\/*

)-

*+
o+*l*

4*-"t-
s++o

uhereiD Z' is im opliomlly suhslitr(ed tised heterucyclic
rin8 syslcnr comprisinS from 2-4 nitrogcn helcloatoms:
and

whcreiD lhe oplioDally subsdtuted lused heterocyclic riDg 
"ilsyslem consisls a s-meDbered ring comprising at leasl

otle dlrcgen hclercalom fused to B 6-membercd ring
comp;sing at leasl otre nitrogeD heteroatom.

9. The method olclaim l. *herein dre fused heterccyclic
ring system is sclected fro., ,,

12. The method ofclaim l. wherein dre lirsed heteroc!'clic
riog system comprises 3 njuoSen hetercatoms.

13. 'l'}rc mcthod of claim 12. *hercin thc luscd heteft]-
cyclic ;D8 systern is selected fmm:

l4.Themerhod ol claim 1. whereiD ihe lused helerocyclic
ring system comprises 4 dlrogeD helerualoms.

15. Th€ fferhod of clain 14. wherein the fused hetem-
cyclic ring system is selecled from:

6r+ il#
-T-

-l--

4*a-
L0++

NN

\
! (

+
N

\
(

N/ "t"\ +N
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t6, The method ofclaim 15. herein lhe irreversible 18. The nethod ofclaim 8, whereh fie lised hetemryclic
irrlibitor oi B ( is nng systern co'nprjs€s 2 nitmger h€l€matonrs.

19. The method oI claim 18. wherein ihe lirsed helerG
cyclic rirS system k selected fmm:

\H
tn

l5

:ln

)

\

(,

\
1\-o\ .N-4

\

*l*-,l
0++

llr

17. The nethod of claim 8. wherein the fused hererccrclic
ring syslem is selecled from:

20. The melhod ofclaim 8. whcrcin the lused helerulJ-clic
ring system comprises 3 nitrogen hctematoms.

2l. The nledmd of claim 20. wherein the fus€d herem-
cyclic riug syslem is sel!,ct€d ftom:

\
\N

4--
\N

(

+

+
N

22- lte method ol claim 8. $r'hereh lhe fused hetercc! clic
riql syslem comprises 4 nitrugeD heleroaloms.

23. The method of claim 22. rNherEin rhe ltsed hclcnr-
c-vclic ritrg system is selecled from:

N\-
N

N
(-, (

NN+
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24. The method of claim 23. wherein the irreversible
inhibhor of Btk is

158

Iil

l1

-(
lr.l
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