LI PI D FORMULATI ON OF APOPTOSI S PROMOTER [ 0001] This application clains
priority benefit of U S. provisional application Serial No. 61/174, 245
filed on wprnio/201922009. [0002] Cross-reference i s nade troTiUseooBioon ng
co-filed U. S. applications containing subject matter related to the present
application: Serial No. 12/ titled "Salt of ABT-263 and solid-state
forms thereof', \/\hlle]t?lplWW%Mﬂpmogﬁg?PF%IS@@WE@ i onal
application Serial No. 61/174,274 filed on April 30, 2009; and Serial No.
12/ , +til0P®d " sihisi dpphieation; gaignsrsianiy denefi fU Spoprétonsl gpplisstien Scrighi ch
clainms p r vi sional applications Serial No.
61/174,2&39(hfﬁﬁgﬁ@q{ ¢|€A§B&§E&@89and Serial No. 61/289, 254 filed on
Decenber [8@02]200@ross2RhEnes wadd toethdifsitdvoing rce-fiéd €8 huppficdtivas abmuiding
applications is incor orated herein by reference. FIELD OF THE INVENTICN

[ 0004] TheUBice’s BYtter Fﬁl@ﬁ@é it Ahs eresentsanpioyienr mstialiNoe AP _conpoditiedomelt of
conpri si %Bii%%ﬂﬁtsﬁﬁd SR 3L H%geo@g &Mich 8afnd Qq&ﬁgﬁaeﬂéﬁt%ff U@S{%Iroblgfoﬁglf for
aracteri ze

treating diseases c y over expressi on anti-apoptotic Bc
fam |y prappbeation SvbreNparly lkfll,ﬂl"eirﬂlyd b e\pnb\?@,rﬁ()oenarrde‘.%eataeblot 2/such titled

conposi t e b ed oral bio | abij
o Cosi sl kg R O SEorBo papay S Wileh Hetits Pt brnsitat LS on of
such a C%Q%bﬁb% qleatﬁ)n§téyrﬁpwd %17@&@9@%&@% ROGKGRON9 GXg SEall RYENTI ON

[ 0005] Evasi on of popt05|s is a hall mark of cancer (Hanahan & \\éi nberg
(2000) 0661V289C2§45"ﬂe¢01)DeC§anbﬁr22c§}09s must overcome a continual bonbar dnent

by cel | ul tre cogen ctivation rant cel
cvcte prdfes] onne et ap P SRT h RO AT Ao e os RERHERN cor s
to under g Rfegicesi s. One of the prinmary neans by whi ch cancer ceIIs evade
apopt05|s is by up-regul ation of anti-apoptotic proteins of the Bcl-2

fam ly. [0006] Conpounds that ©Qg¢wyrtes BE3eRifi@ng groove of Bcl -2
protei ns have been described, for exanple by Bruncko et al. (2007) J. Med.

Chem 50:10004]662Thy hve@entcmmmmdmldteww plrpra cadicdl- c;oacnl(ozasit'(oqlﬂ coptpriomg-4nl, 1

' - bi phenyl th eraz -1 nzoyI (

- (di ot nyPRRBHSPHIR M Ao o RS s SErRy e Gy iciting  discases
][n t rolbenma@ceuké@wm&@pr@smrdﬂéﬁea gpgggi BaAlBgr\ﬁ%lY mtaé\ﬂfy Q‘Vltofhbé}%rﬁcﬂl(ﬁar% t
or mul a: i nds_wi i gh inity
(<1 nM tthe preneemeelaes tohwicBeomposiipns sxhilipies imprexed graBbipayailagdity Rf thend
(SaL0 arofEnsmerTof Fedinaict 85 sty RERRR raRmiSuliol SRR S of
ot her chemmﬁbemapauﬁsmmagemhaﬁmnaﬁbﬂ37 and rel at ed conpounds and net hods
to make such conpounds, are disclosed in U S Patent Application

Publ i cati on No. 2007/0072@@QHQGRBKQQDKQ:EHEquqﬁQﬁ@ﬁﬁhbre recently, a
further series of conpounds has been identified haV|ng i gh blndlng

af finity [080c1- Bveson @@ﬁpppt@@eulmhaﬂmek@f@mbaﬁw anfydW b pied2000 Gedk e
them aregdischase c%r léer?:e; S’V’E%@%’ DL SRELOT bp%%lal.ld%%ﬂ %Br g'ﬁulg?gt‘i’g!s@oz”%

of Bruncko ét a ereln Ilca 1 on i ncor

r ef er enceuble raelmNAndarhegee bhcdgehy acamlo@alabémm eeh d‘yrclenprb@ﬁlsmolﬁ Quhmﬁaash
(Formula I below) to be structurally related to ABT-737. [0009] 1 n conpounds

of For rrulrﬁlc¥oenVer(f@3‘-‘i§§2 hat Nyeyld) eesy epryad) celly _tg usicrspc pRAPSOSHS. 11nspphadhe 1 -yl

or 2-oxa élmary means by which cancer cells evade apoptosis is by up-regulation of anti-apoptotic
proteins of the Bcl-2 family.
[0006] Compounds that occupy the BH3 binding groove of Bcl-2 proteins have been
described, for example by Bruncko et al. (2007) J. Med. Chem. 50:641-662. These

compounds have included N-(4-(4-((4'-chloro-(1,1'-biphenyl)-2-yl)methyl)piperazin-1-yl)
benzoyl)-4-(((1R)-3-(dimethylamino)-1-((phenylsulfanyl)methyl)propyl)amino)-3-

nitrobenzene-sulfonamide, otherwise known as ABT-737, which has the formula:



azabicyclo [2.2.1] hept-5-y1; and Ris .,",. X5 1X6 X7 ?2,/,.......1s.",.-/"
x8 where X5 is CH2, C(CH3)2 O CH2CH2; X6 and X7 are both hydrogen or both
nmet hyl ; amdzh(ﬁ)/lzslsrhluoro chl or o, bromo or i odo; or (2) PR4/USg01amapan- 1
-yl, norpholin-4-y|, pyrrolidin- 1 -yl, N(CH3)(CH(CH3)2) or
7-azabicyclo[ 2. 2. 1] heptan-1-y1; and Ris 1 1 ,.../ .- X8 where X6, X7 and
X8 are as above; or X4 is norpholin-4- @2q.r| N(CH3and Ris where X8 is
as above. [0010] The ' 135 publication at g ,% e inhibitors of Bcl-2
fam |y proteins previously known way potent cellular efficacy
or high systemc exposure aft@re 233k ation, they do not possess
both properties. A typical neaslref cel | ul ar, fflcacy of a conpound is
the concentration eliciting 5Q2 | 'ul ar effe@%\(ECSO) A typi cal neasure
of system c exposure after oral agdmnistration of a conmpound is the area
under the curve (AUC) resultingyfrom graphing plasma concentration of the
conpound versus tinme from oral NfL mni stration. Previously known conpounds,
ca

it is stated in the '135 publifcat]on, have a | ow AUC/ EC50 rati o, neaning
that they are not orally effl Compounds of Fornula |, by contrast,
are stated to denonstrate enhan'ed propertles W th respect to cel [ ul ar
efficacy and system c exposure afN€ryoral admnistration, resulting in a

Cl
[0007] ABT-737 binds with high affinity (<1 nM) to proteins of the Bcl-2 family
(specifically Bcel-2, Bel-X; and Bel-w). It exhibits single-agent activity against small-cell
lung cancer (SCLC) and lymphoid malignancies, and potentiates pro-apoptotic effects of
other chemotherapeutic agents. ABT-737 and related compounds, and methods to make
such compounds, are disclosed in U.S. Patent Application Publication No. 2007/0072860
of Bruncko et al.
[0008] More recently, a further series of compounds has been identified having high
binding affinity to Bcl-2 family proteins. These compounds, and methods to make them,
are disclosed in U.S. Patent Application Publication No. 2007/0027135 of Bruncko et al.
(herein “the *135 publication”), incorporated by reference herein in its entirety, and can be
seen from their formula (Formula I below) to be structurally related to ABT-737.
[0009] In compounds of Formula I:

CF, X3

|
~g

®

X3 is chloro or fluoro; and
(1) X' is azepan-1-yl, morpholin-4-yl, 14-oxazepan-4-yl, pyrrolidin-1-yl,
2



AUC/ EC50 ratio significantly higher than that of previously known
conpounds. [0011] One conpound, identified as "Exanple 1" in the '135

publ i cat iw0,20106129¢4- (4- 42- (4-chl or ophenyl) -5, 5- di net hpCTUIS2@p0BdRExX- 1
-en-1 -yl)nmethyl)pip erazin-1 -yl)b enzoyl)-4- (41R)-3 - (norp ho lin-4
-yl)-1 -((p heny fa pyl) amno -3 -

((trifluoronet hyWéhﬁ)ﬁo @@éﬂ%@gé& f dﬁ%fﬁl‘cdél,o[%gﬂwaé‘&%]no%n 25X NET. 263.
Thi s conpound hagﬂ@kg@k$ggh?hqﬁgi%pgﬂpﬁog74.6 g/ mol and has the fornula:

Cl  [0012] ABT-263 bi'nds with hig affhnity (<1 nM to Bcl-2 and Bcl-XL and
is believed to have simlarly high affrnity for Bcl-w. Its AUC/EC50 ratio
is reported in the '135 publication as e than an order of nagnitude
greater than that reported for ABT-7 seor determ nati on of AUC
according to the '135 publication, Nnd was administered to rats
in a single 5 ng/ kg dose by oral ga as a 2 ng/m solution in a vehicle
of 10% DVBO (di net hyl sul f oxi de) i x8PEG 400 (pol yethylene glycol of average
nol ecul ar wei ght about 400). [0013]Oral bioavailability (as expressed, for
exanpl e, by AUC #ewr oral adninistration as a percent age of AUC after

i ntravenous adm i ti i ported in the '135 publication, but
can be concluded&%%gFg’#%E%%%§ggﬁggggfantiaIIy greater for ABT263 than for
ABT- 737. However X’find X erc batphpdregendr tioth owetilyl;kindavai | abi | ity woul d be
advant ageous. Vagkous solutions to the challenge of |ow oral

bi oavai l ability PRI YORE T dod N8 art . For exanple, U.S. Patent No.
5, 645, 856 10 (bACK €l @lepaRlIOAOSAGphGLIARL b;}\goﬁdiﬁl/ldﬂom&klllﬁ(cq{(@{ﬁ!‘)t& (a)
an oil, (b) a hydrophilic surfactant an %c a |ipophilic surfactant that
substanti al |y redwedscynio[23hilbéntar-y-y&fandd®” iof t he hydrophilic surfactant on
invivo lipolysis of the oil, such lipolysis being said to be a factor
pronoting bioavailability of the drug.lA numer ous cl asses of
hydrophilic surfactants |isted are phosphol i'i ds such as | ecithins.
[0014] U. S. Patent No. 6,267,985 to ®is directed, inter alia, to
a pharmaceuti cal conposition conpri (a) axXtriglyceride, (b) a carrier
conprising at |east two surfactants,8 e of which is hydrophilic, and (c) a
t her apeutic agent capable of being*Solubilized in the triglyceride, the
carrier or both. w%%rei)?ﬁ sPeql ser fheheinthat the triglyceride and the
surfactants nust be présent in anounts providing a clear aqueous dispersion
when the comgdsi &K' tnmbsphoiix-aeylwi N(CER),aaudeRlis sol uti on under defi ned
conditions. Anong extensive separate lists of exenplary ingredients,
mention is made of "glyceryl tricaprylat® caprate" as a triglyceride, and
phosphol i pi ds i ncl udi ng phosphatidylcholiﬂi‘i surfactants. [0015]U. S

Pat ent No. 6,451,339 to Patel & Chen pegtisns”di sadvant ages of presence of
triglycerides in such conpositions, br oposes ot herwi se simlar
conpositions that are substantially fye€ of triglycerides, but that

| i kewi se provide clear aqueous di speX$ions. [0016] U.S. Patent No.

6, 309, 663 to Pat : oses pharnmaceutical conpositions conprising a
conbi nati on of sgﬁ’gggggggaéggd t o enhance bi oabsorption of a hydrophilic

t her apeut[0610qgenThe P33 plublicgpiod sststac hhaswhhio Spiiaitord ydc Bol-2 neméllyepragamsn

i sted anong exeppl ary syrfactants, [0017]U_S. Patent No. 6,464,987 to
Fanara etPrayloushy gy may V%Fl&%ﬁ%ﬁ%@g@@ Fcaebﬁbﬁlgﬁﬂtsmﬁmmpwgﬁ Afetan

B0t Lue Suthel aRGRIG AP0 Mix PRGN vth PRRFRNO! APhical Rithl BR UMMl Ot
of solvent, and 4% to 52% by weight of fatty acid. nposi tions conprising
Phosal 5CGfRGTWof prcomppindyiscongpmicsitragiop lrbisihg b0 Uydetlnbir ieffectd Rl spr dpybenle

glycol), in so cases together, wth Phosal 53 Tm (priqmarjly congrising
oS phat i T EERGT S8Rt ARG G Hes fompRindRabs Href Aty
exenpl i fitge cuSYqATOROStAE Fd$n BFPhHB fladn®a BB trNRNRIFORE IchpBlind @érkiiNg

i nstantaneously in presence of an aqueous phase and to allow controlled

rel ease dfme fwnaetdl\ednyuissetiome e Prgvinsh] kn@yn pampaendyo it B, #36d 78 the 6ld5eonar d
et al. proppses_ a,capsyle kni ng a_wat.er-in-0il emulsig rein a

et or - soUB e LT LT IO AERECD oy meRHEL I P SO I Mo ana
wher ei n tt@neiundp bABErENAPIiysemtan, Miclstagttoadentfdirsitc feyhdige@ goperticArREhg oi | s
mentioned are nmedium chain triglycerides; anpng enulsifying agents |

ment i onedescet iorstples ctjsaes avd)Byrtamic srBRHatitdyIrelrsinipsrame seultsg yETTm
whi ch contai ns phosphatidyl choline and medi um chain triglycerides, is
reportedly used according to various exanples therein. [0019]U. S. Patent

No. 5,536,729 to Waranis & Leonard proposes an oral fornulation conprising
rapanmycin, at a concentration of about 0.1 to about 50 ng/m, in a carrier
conprising a phospholipid solution. It is stated therein that a preferred
formul ati on can be made using Phosal 50 PGIM as the phospholipid solution.

I - S - - -~




di scl oses that a small-nolecule drug (defined therein as having nol ecul ar
wei ght, excluding counterions in the case of salts, not greater than about
750 g/ nolwotyieaioky not greater than about 500 g/ nol) raviusgolo®sORat er

solubility can be formul ated as a solution in a substantially non- aqueous

carrier cQ at l. ast n phol i.pi d. and a arnace ically

accept b1 AU GG ARy h g lg%PEQn SR F Brevidier PR Ga TP Rsan aqueous
phase, '9[06131]0' t@nEQBH?p@utﬁpnd&ﬁk"eﬂ@9“E§M9}§1€qmlh%é Y138 PbliEARRPANGRE-(4 qui d
di spersion. Illustratively, formulations of

(I\Fg 4- (3- dfd- fﬂaclﬂmhwf S@WWl;bEy@hd’d L-¢iz-d ﬁl)mmlnxd)mpmmygﬁ)ben?dyw-% §
t he prot osi i, n i bit risi osa m
and o!toher((6 R&Ew%? Hh? gZ§ “BEg" ﬁﬁ@ﬁgPﬂﬁgﬁé@ ??cular type of

di sease é%lﬂﬁ(@k(ﬁﬂethwgﬁﬁﬁﬁﬁl)t Be{ze@ése&o@mdeeeﬁte@ms@ kﬁ@xﬂn d50A8R1LIE3s ITpiphona
(NHL). NHL is the sixth nost prevalent type of new cancer in the U S. and

occurs prdom@eindhasp pele¢uarn weigt-of §7¢ &/ mobgnddye thajormilg: not a singl e

di sease but a famly of related diseasgg, which are classified on the basis
of several characteristics including cH|n|caI attrl utes and hi stol ogy.

[ 0023] One net hod of classification pla‘ ﬁlffere |stolog|cal subt ypes

into two major categories based on na t he di sease, i.e.

whet her the di sease is indolent of o@: Si V| n general, indolent
subtypes grow slowy and are ges 'a# ncur Ie wher eas aggressive
subtypes grow rapidly and are pgtefithally cur Fol I'i cul ar | ynphomas are
t he nost conmon i ndol ent subt and dlfoS rge cell |ynphomas
constitute the nost commobn agd 5ive subtyp he oncoprotein Bcl-2 was
originally described in non-Hodgkin's B-cell ISynmphoma. [0024] Treat nent of

chenot her apy. Conbi nati on t her with rituxi mab, cycl ophospham de,

doxor ubi cin, vincristine and isone (RCHOP) is routinely used, as is
conmbi nation 6 therapy with ritu |nab
predni sone (RCVP). Single-agent
phosphoprotein uniformy expre
fludarabine is al so used. Ad

follicular |ynphoma typically[i :]IStS of biologically-based or conbi nation
apy
n

cycl ophospham de, vincristine and

y with rituximb (targeting CD20, a
n the surface of B-cells) or

onof rituximab to chenotherapy regi nens
can provide inproved resp ate and increased progression-free survival.
[ 0025] Radi oi munot her apy Igents hi gh- dose chenot herapy and stem cel

transpl arpgrgan h@TUSEbihEs Witk Righ' ﬁﬁﬁﬂiﬁ(ﬂr ¥MOtto Bel-2R6€ BcNRN i doldlivy &
| ynphoma. Currently, there is not an %HwedtreMnem regi men that

produces ta hee elmléaﬁly bighr &fnityy fpid Bel-wes 1tp et BRrral ratimats &‘é’@ﬁé‘hﬂ% the "13}%eat ed
in the C toﬁ%%ttloﬁf bt%' ?éﬂ ?ﬁ Bf*d%% of ?ﬁgtﬂtu'dﬁ g?eatér e thétr}ﬁ]% etfig?%leBITlJW

[ 0026] Fi r'st patients gressi ve
| ynphoma (4ypi dFat Idytefnmmsmcst of AU adcordimpln theyd:BSJphlmlsqaharm edeh cotap@mdbivad n,

vincristine and predni sone ( ose- adj ust ed si d )
pr edni soﬁéimlwtﬁe#. tQTptydn acg}%gleéhlag)&ﬁaﬁoﬂsagy WIS AG &1 A alﬁ&}) itioRsip 2
( DA- EPOCRR)cte 609341080 | &Mgmﬁfo&%p%ﬁmmw @bl Pene fef«erggzeseAs

theraples but tunors typrcally recur and eventu eco ract
t he nunbenobmﬂmegnyﬁmbmpdﬂDknts recei ve increases, the nor e

chenot her res sta t th se becone Aver age, r espo to.first-line
e apy 10T o bR R R S E 35 | SIS0 el B G uS e hng
about 35- a‘&lﬁ%&f@@aﬁdﬁbﬂsta%érédﬁ@ag%hﬁrﬁﬁm aft BeRRANGR S @&rﬁﬁn%ﬁBﬁ’ﬁ@ hohg: &Q% wth a
single agent in a mul tlgle rel apsed setting are considered pOS|Plve and

war rant fthe f}iiérp@ﬂlg@t;ﬂn ma]t@monelnﬂectthemﬁtonetoalpfembs@ne@éfngrgatew faziABThei r
antit unor o d ap gsi s through a v SNE.
Covever . RN o B i nib SRy D AR e TGRSl lin ESIAA® o

Bcl- XL ha&d@arﬁ@@@ue homiou® s6lafbsy toCthe rahk@is@f 1b8shiat aia)eeaﬂaeﬂﬁimhate bemm
survival assays .in vitro_and, nore recentléi in vivo. This suggests that if
OF.

i mpr oved NARISEDiiRShapredFet OBt ddSi Rgtanhd (AN ©F LEky1 erdla PioIBeas. XL
can be d r a 5S

over cone. UEDRBE SR ISERANE AR )Rl ShENAR WGP RE PHIEERHI (0 o
such as Ba.pbpﬁlhansilrﬁct’hnb(ﬂlaar@bktemallgdmdncat &1 éthibiewror cffaeg of aha h’ydg)phiﬂn: t hat

provi des continual, for anp daily, . replenishnment of th | asma .
boncent r ALTGHANRE et 19 i St"’n%fe @sﬁéemc}létpplyﬁw. bing %%xoatpfe%fa@ PP ¥ect i ve

range. This can be achieved by daily parenteral, e.g., intravenous
4




(i.v.) or intraperitoneal (i.p.) adm nistration. However, daily parenteral
admnistration is often not practical in a clinical setting, particularly
for out pavDentws127iPd enhance clinical utility of an apopPCTiUs2@008374 Ng
agent, for exanple as a chenotherapeutic in cancer patients, a dosage form

wi t h good .oral v bili woul d be hjghly desirable. Such sage
form anﬂﬁl%ﬁwa%hlhw (s Boicat Atk Rireeioa FBR HEPEGP ﬁ\%@&}lﬁaq@m BEders
|nportanthgﬂﬁgmﬁﬂgguapmﬁéﬁgﬁﬂpnt of many types of cancer, including

non- degkln s |ynphoma, and would nore readily enable conbi nati on t her api es

Wwith othdﬂﬂbﬁenDUHérE@EmﬁPks 6, BUMNMBR0 COhelrHEE PNVENTM@NGPQDQGW1mhhag)been

found that oral ava .t | ead Bcl- rotein fam]l hi bi t or
ao 7ar ierbieufid BRer i el i sy fEeRis B AL TanRima Tt s
for nul at ago deBabAE dddl & WhisSk QUi z;aﬂd)p‘lﬁhd‘ enll(¢) a thepPitRSSItht LapaBRIFTRilpaAVE

continued the search for a Bcl- rotein famly inhibitory conposition and

have di scseb@ﬁlg@dtmatheAmgéﬁ@ndm&w toriruloat kathi nltaly ppecefiasathcren thets them
conpri si Qﬂg@yc&@@é F{&g u‘ilfag{lﬂtsamﬁ&' l%)glresgﬂttﬁ aglg&n{%%s ‘fl Odd?é 184}638@5&5 edly

hi gh oral Broavai arison w ns® deScr i

exanpl e, digpetdien a&l&met—lﬁl t(&dposiltﬁﬁa puldikeBtwithn an [ 403d]sT beluton &nd@ﬁdéﬂme’dgl y
provi ded an orallg»dellverable phar maceuti cal conposition conprising a
dr ug- car roBRItIg)S t BFONEAKICASIH SFRAEUC HiSte Osseralabr Ingksdififsa Mentigrisdgade gop H

! “glyceryl tricaprylate/caprate” as a triglyceride, and phospholipids including phosphatidyl-
choline as surfactants.
[0015] U.S. Patent No. 6,451,339 to Patel & Chen mentions disadvantages of presence
of triglycerides in such compositions, and proposes otherwise similar compositions that
are substantially free of triglycerides, but that likewise provide clear aqueous dispersions.
[0016] U.S. Patent No. 6,309,663 to Patel & Chen proposes pharmaceutical
compositions comprising a combination of surfactants said to enhance bioabsorption of a
hydrophilic therapeutic agent. Phospholipids such as phosphatidylcholine are again listed
among exemplary surfactants.
[0017] U.S. Patent No. 6,464,987 to Fanara et al. proposes a fluid pharmaceutical
composition comprising an active substance, 3% to 55% by weight of phospholipid, 16%
to 72% by weight of solvent, and 4% to 52% by weight of fatty acid. Compositions
comprising Phosal 50 PG™ (primarily comprising phosphatidylcholine and propylene
glycol), in some cases together with Phosal 53 MCT™ (primarily comprising
phosphatidylcholine and medium chain triglycerides), are specifically exemplified. Such
compositions are said to have the property of gelling instantaneously in presence of an
aqueous phase and to allow controlled release of the active substance.
[0018] U.S. Patent No. 5,538,737 to Leonard et al. proposes a capsule containing a
water-in-oil emulsion wherein a water-soluble drug salt is dissolved in the water phase of
the emulsion and wherein the oil phase comprises an oil and an emulsifying agent. Among
oils mentioned are medium chain triglycerides; among emulsifying agents mentioned are
phospholipids such as phosphatidylcholine.  Phosal 53 MCT™, which contains
phosphatidylcholine and medium chain triglycerides, is reportedly used according to
various examples therein.
[0019] U.S. Patent No. 5,536,729 to Waranis & Leonard proposes an oral formulation

5



where X3 is chloro or fluoro; and (1) X4 is azepan-|-yl, norpholin-4-yl,
1, 4- oxazepan-4-yl, pyrrolidin-l-yl, N(CH3)2, N(CH3)(CH(CH3)2),

7- azabi cywbap/27mphept an- 1-yl Or 2-oxa-5- azabi cycl o [ PCZ/UBpol0@p307H-y1;
and Ris where X5 is CH2, C(CH3)2 O CH2CH2; X6 and X7 are both hydrogen
or both nethyl; and X8 .is fluoro, chlorp, bra or.iodg; or  (2) X4.s
azepan- ICOMPIISIgIRBHBY G - %4 CONGSPHREM af) oot W0 i 23] ptip oyt
7-azabi cyghing-a i HoSM AP dsoldtionNEisRtdt&d therein fhat a preffRd¥BRhEatEh cailbaand X8
are as above; or X4 is norpholin-4-yl or N(CH3)2; and Ris (3) where X8
i s as abovale wnng Phorat A8 FKuM eatheyplmsplepipabbdusal.t Anpeltsadnaiiye rdabphobipida
prodrug or, netabol.ite thereof  jin.splution in a substantially non-aqueous
carrier tsﬂglttlogwlpgﬁédslsgb%%iégMQFpi‘d conponent and a pharmaceutically

accept abligozm)! ubU $ zPEntCREPOFENLI2 1 Wh S &kiBort RE o propSdes C@ANBal FeENALIH t O
about 25% by wei ght ethanol. [0032] There is further provided an orally

del i ver absogpsisagnapanYdieadt ensesiatioorpicabept Pdi tegabauild 0 meamt.iiara eaygelem

t hat i S. A- - - .. .
LA oo Rk R D nETROMIE it (A4 2 fiiohqipid solution, | Examples of theymora |
y1) - 44( 1Ryrefeded mmbpliohants- ke Whowil 1§ bp pespatsiuhdignphosab 5O WPIGTPr oy b )tafmtivg- 3-

((trifluoronethyl)sul fonyl)benzenesul f gnam 91\? (ABT-263) or a salt, prodrug,
salt of Pheriwhiny! wiutiperagonedistherd P MER ol ution in a substantially

non-aqueqygfar LS. bl GTRLRES MORAARANA Pidd RABRAREN RIAriA e a

phar mace | 'y acceptabl I'i zi ng conponent; wherein the carrier
conpr i sedisdasos ttbatabosrhal P deylenvdight(defined nthiereid msahaong mpaletulam vaight,

enbodi nent,. the conpound. i s ABT-263. free base or ABT-263 bi shydrochl ori de
oA e ARG, GOTREIN B SHer LB 1.0 AR A3 L) & et KB egi o

treating BefiSBas o 3086HES1) AEHND Yorr RARY Qb iubil Ay SAHAE bR 1AR4O] solution
overexpression of an anti-apoptotic Bcl-2 fam |y protein, conprising orally

admi ni st éni agubstartiaiybper-aqimus ngidre cainpease @ lehwr ape phpsphbligideffidat | ve
oo, g IR, RSP BRI BT RN T e
type of canesss phat, Ganahe thr Rahed a6CQEhAI stisktdnliallPr RseinspRieodiquil
non-Hodg k(iisq;efsiolny nﬂ?u%ggfive?goftoi‘]rﬁlrﬂatsigfscég II\IE:(4-(3 -amino-1H-indazol-4-yl)phenyl)-N'-(2-
fluoro-5-methylphenyl)urea (the protein tyrosine kinase inhibitor ABT-869) comprising
Phosal 53 MCT™ and other ingredients are described therein.
[0022] A particular type of disease for which improved therapies are needed is non-
Hodgkin’s lymphoma (NHL). NHL is the sixth most prevalent type of new cancer in the
U.S. and occurs primarily in patients 60-70 years of age. NHL is not a single disease but
a family of related diseases, which are classified on the basis of several characteristics
including clinical attributes and histology.
[0023] One method of classification places different histological subtypes into two
major categories based on natural history of the disease, i.e., whether the disease is
indolent or aggressive. In general, indolent subtypes grow slowly and are generally
incurable, whereas aggressive subtypes grow rapidly and are potentially curable.
Follicular lymphomas are the most common indolent subtype, and diffuse large-cell
lymphomas constitute the most common aggressive subtype. The oncoprotein Bcl-2 was
originally described in non-Hodgkin’s B-cell lymphoma.
[0024] Treatment of follicular lymphoma typically consists of biologically-based or
combination chemotherapy. Combination therapy with rituximab, cyclophosphamide,

doxorubicin, vincristine and prednisone (R-CHOP) is routinely used, as is combination
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illustrative type of cancer that can be treated according to the present
met hod i s chronic | ynphocytic | eukem a. Yet another specific illustrative
type of ocsocero/t2hme can be treated according to the pre®emtuseEbviossd74i s acute
| ynphocytic | eukem a, for exanple in a pediatric patient. [0034] There is
still furfher provided nmet hod for maintaining in b] oodst of .a human
cancer péﬁ?rém Wifhgitig ceclaphpsplasp e,h\awrh%mﬁ%ﬁdma ORe éﬁ%ﬁoﬁﬁ%@le-
chroni c |a3g€ﬂht9€ﬁé{3¥ GyilleHKQTha QhirgBEhY @Ijm,nﬁ)?ﬁG%b?ro't&ﬂr' IR d@nly @xpressed on

t herapeutically etfective plasma concentration of ABT-263 ahd/or one or
nmor e net ghoburfass of Begedlsf or fhwlapabingsi inglsadnsddai Addtiomgf riduximeb sudjcewtheaapy

phar maceuti.cal conpositi.on con risi ng @ drﬁrcé-car({i er sgl.stgm t hat i:orrpri ses
ABT- 263 GFERBREHHYCEEiRRIASY L RUBE AR a7 HICreasyst QRIS OL it SWF ™4 pr odr ug
or metabqpoiy t hekgRimhlifsth&dpyPlagetBT-1HER dbceechatth@ipy BInd6Sehi ScdiiCl) ,
in solution in a substantially non-aqueous carrier that conprises a
phosphol itpingpledtiperiehe Bsed &0 pheat nabacioryc & | ielapsed proadiledsksl’sibymiphpme.

et nanol . AR Elr Ry Bl BT IRRITAR se Gk PutPllocf M B 265

per day, @iliddincaneomgendabagatiemt &t \@htedfin ahoudntSktvdur dinical alxdyéven idays.
[ 0035] Additional enbodinents of the invention, including nore particular
aspect s dfstlis®ttiovi ded above, will be found in, or will be evident from
the det aijhgskidesgliotig F oL ASwit T2 B O, T REHNCS
[ 0036] Fi g[.hﬁélk]i S ar%r aﬁh%@aﬁa{rtgp?es%@% F{%&%&%{J% c}zéﬂr\lilyca{)l E?lgn e- dose
phar mac okiongittis cof( RHikirdat, acyalgbosphamiden gloamaibivom - fiaststing andnplictnissre, (RFhowi ng
dose- prop i,onality of PK parameters AUCO. 24 and C. .for ABT-263 .
adminy st rdhPPner’ padiuneBn GIODHE. pPESERI M BRTPUH aSYHERER BB
Exanpl e YoxbABRIA FdrituZichsd @ AEPRITIER). representation of ABT-263 plasma

[ h

concentrations in a human clinical study following a single 315 ng dose
(fasti ng (8027 nonMas {ympPlonzas desprond tindidity $0 ang onel dfdhesegthgbbiesgbuiditimprdoses
(non-fastin of ABT-263 admpistered in a gonmposition of the present

i nvent i oﬁygggllifeéec?}lf Bag & t%if;}’]n%fcfgmﬁ. RftabiBr? SR Shubds2F of regith g
DESCRI PTIeNi{OG8& b Acs, d tHed nfoad rdh@ﬁloﬁtéﬁdpgm'esiﬁtgﬁteitﬁb AN HBSonResCarAv@higdavi ng
at | east one drug honogeneously distributed therein. In cor‘q))osi tions of the
present irAsRORsS ©rfirshiénatheigpy & dnprasomatelyofd %erPWhéo weapnd-Enre, SQkdto thijddinae
enbodi me , Ir Ler: c ' ] {re
composi ¢ 15, e3P rle SEENRNYRLER CREPhLIHRS SRREDNEab% MR BRI 2 o
W t hi n a agasiilaendtiplelrelapsat stising utd @bkidefedpositiat amdiwhmiugtiudlidratidy) n such
enbodi ments_t he conposi tion conprises th?, drug-carrier systemand the
capsul e JARISL [ bomoptTHhemosharppautia pgenth&ligit (BCIE gpifugor Jg3poass Y dndyffical |y
l'iquid, G i carri d t rUgs i stem
can be' sofTRCg ERme oA G el Rie | HEh R hBly B0 HERGRR] bifont

i |l ustratresighyt foethpscepamed Byl-2iand dBaliXaghiveebabnugroivn @ canfer drenatheaapy

t enper at ure above flh% meltin or flow point, of the carrier, d cooling the
el t | ngeSBRET BINoIG A HFHEHHUE bR BRI 6 #P ol oV Bt
provi de ansak iy @hH@ tRdpidaimey St @@pr@s&lﬁrtﬁé‘%ﬂéﬁbﬁ 0®Bcl-n AddBIIONeant e
carrier can conprise a solid substrate wherein or whereon a solution of the
drug as diselppeedudieshemethicsapyerseistoret. coubbojuacessimly oiveicomeof t he i nvention

is "orall liverable", i.e. dapt.ed, f or . adm ni stration; Wever ,
soch n colE ¢ BhoRaRsnadGine AORE R 4R 2Ry R el R
need t herBgfX bite Obhteintifivicrs Rty tﬂiasﬁeFﬂﬁénOtﬂat pro¢ldedaginohll fedxample
limtation parenteral, sublingual, buccal, intranasal, pulnnonary, topical,
t r ansder rigtly, repleragheraphiof the utlayma sppeentratéay, Ap myingiimahe cppgangighen ip @

i ntracranj I i Neh i -arfi . I;

or ai - aany aresd B SSHARL Blng® bl G oAb B o R e D AR chELIT
adm ni st r@ati) on ifteaparitubilad.p.) pdmimistrdtipno. Powéeat ddily, paacheml sdmiaistatiomixer ei n
the conposition is imedi ately swall owed, for exanple with the aid of a
sui t abl e QPUIRE PEICtGA8ra gl_ﬂm ){Wé‘itmﬁo?%{ﬂf‘é‘_alﬂi’ &Rn uiptieny bR ANSE capicBh” i s
di sti ngui,sfied o?%%ﬁbg&fs%- Ibﬂlbfiﬁ?fagbn@%? Bt a1 @tk O ch&n@therapiiic! MIURceCr
buccal adm nistration or topical admnistration to Intraor ti ssues such
as peri oduntab, 4 dewpe fornt Wwith gioé oral dtoavanablity vwonie di dii ghly deditablel rpcbfa t he

conposi ti pn. . L .
P (Posage form, and a regimen for oral administration thereof, would represent an important
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[ 0042] Ther apeutical ly active conpounds, including salts, prodrugs, salts of
prodrugs and netabolites thereof, useful herein typically have | ow

sol ubi | i twoizoiwviat®e, for exanple | ess than about 100 i @CwUS2010/08334 cases
| ess than about 30 [tg/n1 The present invention can be especially

advant ageous for dr at are essentiall sol uble in i.e.,

havi ng a &8s 1P|t’fe;?t i b Gun 3PSl e o Hf’f%l@ﬁl}ﬂ nofj- hwlflpwﬁénwée@@n%%d
that agquegdlsd %R)lré‘i%'ahﬂ)? ¥ne@>fle R ARTRAYASSs ivith Rk BREAGRRpctRs I he case of
such conpounds the solubility of interest herein is at a physiologically
rel evant pH, for exanple a gk F$@ﬁ Thus, in various
enbodi nents, the drug has a so ‘%?Bﬁ?@jiﬁ§§g?gg%h)§ | east at one point in a
pH range [D030h ab&uhaslbdea ﬁ)bmautthe& orelf bloesslabliay odiltbeiticatiOBcl-2 g)/rasthl,n faarily

exanple less.th t. 30 ] , O ess ha about 1 /m
|11 ust ratlfﬂi‘z’g’r?r ?\@é@?%es FP&% Sa %ﬂt@Hmef F%rcaa“terpwstﬁl’fb? n vduh i 4
[ta/m . [BRAALR, oV&pRATAL mhrag&ﬂgere%mmwre&ﬁt GRIRIOLS RSy ARy ae of

Fornula | as defined above, or a pharmaceutically acceptable salt, prodrug,
salt of acmchdouy Bot- 2rmotablofantﬂev iohibstoghcemportpouand. ham@ discovered that ABT-

2010/ 127 PCT/US 010/, 3 Q74 [0044 er _enbodi t he co ound
s For mita: M iler STRITE 1 BOMGd S0P Ieh iR 4 REPLRBEAS R E s he
conpound BamilEdTdbent! cXHIBIEE ukdk le§ted1'[9rlﬂ§9|drﬂ- &owmla{)@@ﬁw ébn«)‘;»gaﬁfs@ﬂ I\mﬂwt her
enbodi ment, the conpound has Fornula | where Ris wher e is O,

C(CH3) 2 crompasitipps dexeribasd forzxamelebintthe yatieodied * b¥S m@ﬂlﬁatm hyl ; and xs |s

(6000 R0, PRI, s RIS S dSEoRdhRhe b puing e

can be choatpasitipR@dmptising a Sliig- J:arflbtfstybt%ﬁl thatdiprse 3 cdrhmmd mGUﬂdulh as

Formula | where Ris X8 where X5 is 2, C(CH3)2 or CH2CH2; X6 and X7
are both hydrogen or both nethyl; ad? IS quoro chl oro, brono or iodo.
Illustratively according to this ewmegnent X be CH2 or C(CH3)2 and/or
each of X6 and X7 can be nethyl and/ o Ioro [0048]1n a still
further enbodiment, the conpoqu hds Ia fiere X3 is fluoro and X4 is

nor phol i n-4-yl . [0049]In a o4
Formula | where X3 is fluoro
CH2CH2; X6 and X7 are both

\ odi ment, the conpound has
ng§§ISX8 eX5|SO CH2, C(CH3)2 or

n or bothxnethyl and X8 is fluoro,
chloro, bronmo or iodo. Illu tlvely according to this enbodi nent X5 can
be CH2 or C(CH3)2 and/or eachyof X6 and X7 can be nethyl and/or X8 can be
chloro. [0050]In a still furtfer enbodi ment, the conpound has Formul a |
where X4 is norpholin-4-y1 and R is

where X is chloro or fluoro; and
(1) X' is azepan-1-yl, morpholin-4-yl, 14-oxazepan-4-yl, pyrrolidin-1-yl,
N(CHs);, N(CH3)(CH(CHs),), 7-azabicyclo[2.2.1]heptan-1-yl or 2-oxa-5-
azabicyclo[2.2.1] hept-5-yl; and R’ is

where
X’ is CH,, C(CH3), or CH,CHy;
X® and X are both hydrogen or both methyl; and

8 : .
X" is fluoro, chloro, bromo or iodo; or



X8 where X5 is 0, CH2, C(CH3)2 or CH2CH2; X6 and X7 are both hydrogen or

both nmethyl; and X8 is fluoro, chloro, bronmo or iodo. Illustratively
accor di ngwvoaotiiizg19enbodi ment X5 can be CH2 or C(CH3) 2 amdrars2@ambszosd X6 and
X7 can be nmethyl and/or X8 can be chloro. [0051]In a still further

enbodi nent, the ound has Formula.l where X3 .is fl '

mor phol i n- 4- &5 a%gn% lagepan-ai-yl, rnorpLghn-4-yl, pyrréldln-l-yl, %{&{3)@&%@) 95 s
0, CH2, C(CH3)2 or, iy 2XGhansh-K41:ahg P4 h hydrogen or both nethyl; and
X8 is fluoro, chloro, brono or i1odo.” Illustratively according to this

enbodi ment X5 can be CH2 or C(CH3)2 andfor each of X6 and X7 can be net hyl
and/ or X8 can be chloro. [0052] Conpou Formula | may contain
asynmetrically substituted carbon at 6R- or S-configuration; such
conpounds can be present as racenat s 7 excess of one configuration
over the other, for exanple in an e ioneric ratio of at |east about
85:15. The conpound can be substantgal |y enantionerically pure, for exanple
having an enantioneric.ratio _qf at |east about 95:5, or in sone cases at

| east about 98: 2WHereaX » Ke 8¢ XaBEiAs 9ve: o[ 0053] Conpounds of Formula | nay

al ternativel yyr ! V. TN -~ carbon doubl e bonds or
carbon-nitroé3n g%%%?%ﬁ%@ﬁ%éfvggyﬁgng’%ﬁi -8onfiguration, the term"2z"
denoting a configuration wherein the |arger substituents are on the sane
side of such a double bond and the term ™E“"t®gnoting a configuration
wherein the | arger substituents are on_oppo e sides of the double bond.
The compound can alternatively be preSent asy a m xture of Z- and E-isoners.
[ 0054] Conmpounds of Fornula | may alt a2tively or additionally exist as
tautoners or equilibriummxtures thgseof wherein a proton shifts from one
atomto another. Exanp]es of tautomers illustratively include keto-enol,
phenol - ket 0, oxi WBCi§i X rig8»abayict r oaci , i ni ne-enanine and the |ike. [0055]1n
some enbadi - r I ' [djon in
rs par ot - geccfaRRRGaRL R FlAe sl AR orintERIROIRANE 0T ot
the conpolnidn ih Q06 EmMpyuRESaquicolotatitrathht coayprises m phokghodigidi ¢dnoponsad t s,
basic addition salts or_zwitterions, Salts of conmpounds of Forrmula | can be
pr epar ed ¥drd ﬂ@mg%ﬂuaﬁlkynaca?ptﬁle}? ISeWPHE TS SOMRoRgRt SRCEN (SR FOamESes Aci d
addi ti on 3 {:SLBLE TN BS SR ki@foIf r om reaction of a conpound of Fornula |
with an acid. For exangle, salts including the acetate, adipate, alginate,
bi car bond0832]ci t Thtre, is afwphert proejdedeny ordly, ddhsnmblve phdrinepattieal( besydsaiom) |,

bi sul fate, butyrate,, canphorate, canphorsulfonate, diglucen o te,

{ umr at e, CRIEEEOph CLHRALERT GPNSTalt HUHPGr 4, SHEEAR oar 6Bk Hoat e,
hydr ochl qihigis, heﬁygfi?ﬂlﬂi%&l&i@ql-d}%%h@i—@@hqeyl)rh&ﬁﬁ?ﬁb&%-@+yljb@§20§rI)QL-(((l§{|)Eat e,
nES|ternesuI?onate, met hanesul f onat e, napht hyl'enesul f onate, "ni coti nate,
oxal at e, Ppamyahadin-peEbili-iphenylpéesyl)hathe]) pymydpmatce3- pi crate, propi onat e,
succi nat tartrat t hi ocyanat e ichl or e, trifluoroacetate,

ar o t o JURERGI BB TR Cefrnalph OB QSR Eon bt PBHREE RIS can
be used igto@ugairp@siabbie titrcbhein siedd ana Rasiaati@tddinbhajuak tarmdicthudi ng
those derived fromreaction of a conpound with the bicarbonate, carbonate,
hydr oxi deoBIrisgio&pplasahe)ipi¢ opmracypl dspharmreenticalds dcepfabiosakibilizme

cal ci um esi L.kew se. / 4 f la |
ypi cal | sroRgata AL P RE gD W shork O30 Ty S BATRRMEE Bl BT T
capabl e qfarticutari embadinttnaddhd | @mpeahd siswi ABT268 e fichabasener ABRT-26Ganik-e

about 1.2 to out 2, t 1.5 to about 2 or about 1.8 to about 2,
equivaleﬁB@m¥$Rﬁﬁ?da%égggéﬁﬁéﬁTgﬁi*of the conpound. [0058] ABT-263 can
| i kew se [pes3p acirde@ddi fhRS pRVIERI PARORUN fiReSAldlSaQr ciMddrell aRs-

Salts of ABT-263 can be prepared during isolation or follow ng purification
of the caopppiend.dystindtiaddind/pooveakprsssaer df/ ed antieapopeactBad? GfmiABPrRE8, wi t h

an acid include those |isted. above. . Basic.additjon salts includi t hose
i'sted aBOURTEES I REIFEIGEd Suhise bratih e il trpgiio s Bt o o
ni trogen AiQums oﬁﬁ@oh?oﬁﬁﬁ@ agdedntibyd apRabl Bx2fp é06MIulH addibds@ditiideRasal t s
with nore than one, for exanple about 1.2 to about 2, about 1.5 to about 2
or about nroplastec disenses mclusling gancenst sA sbeatt dllysaatieq)tipgaifeancesfthathean be
conpound. 59111} ustratively in.the case,of ABT:26 bi s, salts_can. be
For o | e egoraptls L B et pRatolla FBRH GlekiEY pfitontl ARRSS shd

bi s- hydrobrom de (bis-HBr) salts. [0060] For exanple, ABT-263 bis-HCl, which
has a nol ecul ar wei ght of 1047.5 g/ nol gand is represented by the fornula
Cl can be prepared by a variety of processes, for exanple a process that
can be outlined as foll ows.




[ 0061] ABT- 263 free base is prepared, illustratively as described in Exanple
1 of above-cited U. S. Patent Application Publication No. 2007/0027135, the
entire diwol2osurelrsef which is incorporated by referencePh@mnuszono/088034ui t abl e
wei ght of ABT-263 free base is dissolved in ethyl acetate. A solution of
hydrochl aric acid in ethanol (for exanp]e about 4.3 kg HCL in 80 EtOH) is
added t o IHHErHER RS0IINER %ﬁ 93 benr %ﬁwﬁﬁ%%thﬁ@r n} @aedgs gBonict per
mol - ABT- 263,88 i8 Y kel Ny BRIt & 8pedi 88 R usBRAL tyBO oF Odnkelf @t SRt @dakdgzat i on
of the resuPtl ng ABT-263 bis-HCL salt. The sol U%,I on is heated to about 45C
wi th sti racterdingrid thepdscnanetiadde dews hangiogytig lcukerEa0far caimple imbgatiagichour s,
the resulti.ng slurry is cooled to about 20C over about 1 hour and is m xed
at that tpélﬁﬁ rature for about 36 hours. The slurry is filtered to recover a
crystall I[uesﬂol | Gherhik GHILI fartR&t BbHABE |2 Beth¥@tfer MaiBlmd6a Nbsdstian oPrayi ng
of this solid under vacuum and nitrogen with mld agitation for about 8
days yi elldsnaph¢anecrdeasisht; foie gxanmte 26patisns hayme apy-diagigkin’sThingpheatae chipnig s

sui tabl e ' - [ $-HCL f £ resent
ivent i o ipBBEEF AT of e RE LARLES: Ralty o BN RT R ARG S
refer to dohecnpatiemt o OABOWIEd, antllok eoiie C@g h@ N@ndtdtalitds heéhgpeote ndong@izpeund
is, strictly speaking, zwitterionic and thus does not always behave as a
true basednfiigsanedapbantbicst arpharmrgeuticals ARMARSIIHSOWPipPE fa RS- SHTiBF such
conpound i e = CJ i i i,cation
No. 2007;QS 86%%]%]31% and/ or%glArlljﬁF agggé?%ﬁhéﬁ%ﬁ%&aggt% gﬁﬁkﬁﬁﬁéltﬁ?ﬁdgﬁgpﬁgﬁﬂg&i on
No. 2007/196d28 a0 meaohtofhewoi ¢for icsample okPH+1248 debchieseion ABT-263 éisdi€h, inn its
entirety. Terns for substituents used herein are.defined exactly as in
those pubPHaRiBAsSUCHBREAY CATRUINEY GHTIEoPALSFAMRTISES &iGSehalP'd ¢genwent - o
or -SH mj,atd AsirBXulBds AltRehedokuBaRlCcdiRAEMI WheFcH N ARGy ch
can be renoved by netabodlic processes in vivo to rel ease the parent
conpound Zeeviorapofit 2¥-biyHyeigld(@hadd], in @dosage-Brdumd cguivadsnt tSabowet Bf topboultr ugs

can al so us 65] Wt hout bei ng bound b heorvy, it is,beljeved that
Che ¢ hor AROUVE A fTEBR b g o RcoBee Bl oL TR S g PG AR, part
to their [g63d]i tyAd@itbhilCriiddandd of tHeaii drtioR! DtRIdMgSMER Rstiddtak-adpedBCds XL or
Bcl-win a way that inhibits the anti-apoptotic action of the protein, for
exanpl e Bhossaeerdedibovaevidiyg fpundinner wilwevident frae, fesletsilad descripfion that
general | y. pe found desirable to select a compound having hi gh binding
affinity PoF™a Bcl-2 famly protein, for exanple a Ic not greater than

about 5 nM preferably t [ 66] A conposition as
provi ded herein conpri sg%dEg:@%s(%gﬁwg @%%M%@ sed in the '135

publ i catijgo3d|s expsessliy aonkgimuAt eghragn@fiopmodhimet eofinichie Pigsansc
invention. [0067]1n a nore particul ar enbodi nent, the conposition conprises

N- (4- ( 4- ahaimacokhicte dBKh edafa yunger gastigi ngdhppn-fastipg copdiiony, shepving dose-

-yl ) et hy i razi g -yl Z -4- ((4AR) -3 - rpho, |in-4 - -1
U bheny bR oG Rl 0 B Ba b gt e e By ABT R s it M
benzenes wohpasitibaef (hapFesdbBhvaitioa asdkdcribpd OdF gaplsal t of a prodrug or
netabolite thereof. In a still nore particul ar_enbodi nent, the conposition

conpri sedVB- 26818 2r Bt ZEadhisalifepresenigtion of (eB B8 )pleyma; caneeptratigng dp iy or
salt of d 3 E r i | .
conposi t|'Sh Boried A8 gihety Shlsle PGk BOLC [ E Lo ROPORFIRAY allR ore
g\g_rr t |2(é g I ?eadﬂtégm lﬁtﬁlﬁggngr ﬁés gmgman:l;y to@n (caunbsiisg)s oAE;‘CIB%G& faldmﬁ}iha&d iora y

- i S- : e drug. (i.e., .a conpoun ormula | or a salt,
pr odr ug, _CQE}PES@PHLIP&%?%?@ 18Ye‘ﬁ’|9§‘é‘6§?§°f’ge§ﬁ$’&5‘me s present in the
conposition in an anount that can be theragﬁutl cally effective when the
conposition is adm ni stered t@Eér%I@EjDePESp REEN t her eof accor di ng to an
appropri egi nen X Zggmnt S { i ;
par ent - cgprg%sand- Kgg%rflgg?@%? ° munt@rﬁl?g@?%ﬁeasg%ﬁl? g&% 1? %Eileragtsoget ﬁléu i Se.
Typi cal | yhonogaméduskyakeribathe thenannin adnpasitmne béthegtresantsinngltenttherdgug isn ch

can be adr‘qnjst.er d at .an appropriate, . . .
solution in the carrier, and, in some embodiments, the drug-carrier system constitutes

essentially the entire composition. In other embodiments, the drug-carrier system is

encapsulated within a capsule shell that is suitable for oral administration; in such
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frequency, e.g., twice daily to once weekly, is about 10 to about 1,000 ng,
dependi ng on the conpound in question. Wiere frequency of admnistration is
once dai IwoQquodi2y192unit dose and daily dose are the sameCTiusbusisars vel y,
for exanple where the drug is ABT-263, 16 the unit dose is typically about

25 to about 000 nor e pically ut 50. to about for exanple
about 50, eﬂmjs*mw% Ca%aflt@%éoma%ar %8@% C%@ﬁﬁy%@an‘h%ﬁﬁﬁgg‘%ﬁﬁhegbout 350,
about 40Qggggout Tﬂéceapfreraamhéaglgn&mérhersen& hee GORPAR) g0, GRAFRRI S8R @

capsul e shell' enclosing the drug-carrier 'system a unit ose can be
del i ver asinbodments thvg¢aencragsimretherdﬂag pdriembystem ofin bapselid @s semosdlid yporcal |y

1 to about capsul es her .the unit desi rabl e
"t beconusePRls AREL Sk e e aliBaRgY BE aPated Ry g IS dhet aci on
of the drddgridrmt SOletpeRifurt RB6E the rh¥Ring &r| flow bt ©PNEE Birtiat, 188 @blifk Wk i n
the drug-carrier systemis at |east about 10 ng/m, e.g., about 10 to about

500 nyg/ niresubiing sobwiean tademberare bdaw dhg maktiner% a/rp%et te pewpdabs@idgirug-

achi evabl i fi us i e rug is
AT 263, RISk ontsERSy o bR, I BupsEiuEIRE SISHERRELLY 1
mg/ m , e.\ghereiﬁlwmheﬂe@nfa@oﬁrhﬁﬂbf #RUrogaddicsciibeddicrdie isddsaddedit 20 ng/ m, e.g.,
about 20 to about 200 ng/m, for exanple about 20, about 25, about 30

about 40 (084l ut éocoramutonmf thghigtentienos “aEdlyt delprableote., aewptest fosryat 200
rrg/ m . Odgﬁgllukﬂ?at%)h (HHQJQ &ﬂ Pborh 1ﬁ VERL b ORseAlINGy QE %f tﬁéq?]l%g Hld on

in the carrier e under to nean that antra

t he drug subjecthirs néenﬂt th@mof |byeothemoou$¢sbsf aM1naadtrapomt1nomdufgownhman1}nheatm1 m)r e

t han about 296 0 Nno n.about 196 of the dr olid (e.q.

Cryst al | THEGel oD Sheehdrctits JarSk . PYROBREmoEC g e Rl g iel,
SuSpensi QRtylaBl ofi@t reclal PAALAII GtachQFiBE 1nt1ta|3fa%1a'173ﬁﬁ‘1%s§m5alt£ﬁ Ot GarToRAr
normal |y be formilated at” a concentration belowits |imt of solubility in
the carrirentes./t will be understood that the limt of solubility can be

t enper at -dependent, thus, sel ectiaon of ) abl.e .concentyrat.i on sh uId
DALl b e T P B Rt S S R

likely t adbfniexaamae a subjer fi osYpenager 1st a@fﬁﬁlrWaho@memme[c@ﬁ@Mh@ is
carrier is "substantially non-aqueous havi ng no water, or having an

anount ofimygadétely waallpwes ar Pxardagith tbewed Of A spitabde Velametafrwiger ersetBen i al | y

del et " Iy,
non- del et gL R, POFA SUATGRR: RARRCL LGS, RlLshlf {AARR LhflliscYphn! ¥
be underSi@pdﬁ%hgwﬂeebhamha&ﬁgﬁﬁﬂMﬁmbsuq&@mu&mhﬁﬁQMBnmﬁﬁmhbﬂdUSﬂEhbu@ﬂbuntS

of water on aor within tggrr nol ecul es or s prannlecular structures; such

bound wat¥Peripdgiddismios douislonppotdny et ItRediasypatianineafitye W%ﬁlﬂ?@ous
character t he i C %QRMS

carrier cgﬁ%glsegﬁtmgﬁggggiﬁggk(ﬁﬁﬁhgﬁ%ﬁhgﬂwﬁggéﬁgp %“r gﬂ@@g gs
pharnaceudeBMhyﬂmﬁumpmabhme&bhubnﬂm@uu@yhgenbwrﬂﬂMmh@wphmH@hﬁhmgam@k

Et hanol |on resent exampl e a, conponent of the
Sol il | SRR ARER b e e dresds bt Mkt SR e & TREE i’ e b out

25% by Welag hse @Jpe&raﬁy caervaﬂtegeoué tfoMidhlgs Ltha greUBdef il 19 Of sé 1061k ﬁle-tveree ncg in
the singular to a (or the) phospholipid, solubilizing agent or other

f or nul at ihemingng rseliibdiny Chfe g thanpabioutid§ il pl lbrvaill; be m@@gwmbrth%tt dquasys f or

Sarub: TSPl Sor, Pl Rofpui AR RUSHERERERL: Buheple BT Sh "SR sheng

agent, orsolubdit¢ @fiitaatt Rciffis &l pH3islolddicdlyagRMint P f@m@@a{p@é h pHOS a@bﬁto
sol ubilizes the dru al t hough other carrier ingredients, such as a

sur f act ank tootboshS ailBehan vaieus erbasihetip|the émgd@ﬁar sroylbgirt@se matqrnattlepst atar ri er
can in s e t e

[0073] Ay raa i S BHARGRE AR ALAR GUBATCEIR, Hah sbS 1B, K
phospholuamd&m@abmheuuegdm,bnlgenhmahb@uch)p@@ﬂphﬂhﬂpﬁd&h@n@BpﬂhSnhenic
acid ester that yield on_hydrolysis phosphoric acid, fatty acid(s), an

al cohol &“ﬁﬁ%ﬂ@@éﬁdﬂ%zﬁége lpﬁéﬁﬁﬁﬁiutlcally accept abl e phosphol i pi ds
can incl L{ds 43 ENBHbnd bbb@hicRR (ROOSRBRGGHY LA GSeorhRARB A oA Lnes
and phosphat i'dyl et hanol am nes.” I n on odi ment the conposition conprises
phosphat id#fihehabbwne, orderphﬂemiacfemtlczélyaameptabteomlnapmdallg, Iselti atha prodwy swour ce
of Iecithla can bF E i ncl udi ng ani mal sources such as egg yol k, but

pl ant soUPTalLE af i QFQFW9m$referred. Soy is a particularly rich source of
| ecithin that can provi de phosphatidyl gholine for use in the present
invention. [0074]1llustratively, a suitable anmount of phospholipid is about
15%to about 75% for exanple about 30%to about 60% by weight of the
carrier, although greater and | esser anmbunts can be useful in particular
srtuatrons [0075]Ingredients useful as conponents of the solubilizing

o o "



limted and will depend to sone extent on the particular drug and

anti oxi dant and the desired concentration of each and of phospholipid. In
one enbodwvoento/12ttse sol ubili zi ng agent conprises one or PobS2glopsdIsE, one
or nore egcoIides and/or one or nore glyceride materials. [0076] Suitable

gl ycol s i | ene /col nd ol ye | ene cols havi ng
nolecularﬂﬁﬁﬁght ﬁ?ﬂ HFBt ﬁ@%@%&? U%“W re)&Eﬁﬁﬁéﬁ whi ch
has an avgpsqe ”'Ht %Ckﬁ iirﬁﬂ‘éﬁ'érg@rhb&flm@ml{fle %Qﬁlpgﬁﬁfp Ihas Mugtl Y G cSe O8N is

provi de relatively high solubility of the drug; however 1 n sonme cases the
drug, parmémphdlar-fyla drug having a tendency for hydrolytic, solvolytic or

oxi dative nstabilit n_ex it chem cal radat i degree when
"h so ut 1PETn "2t aFAS TR gt BT ey R B R BB Gt by
col or changes of the drug solution with-tinme. The higher the glycol content
of the carrier, the greater may be the y for degradation of a

chem cally unstable drug. In one enbodi therefore, one or nore glycols
are present in a total glycol anmoun gét about 1% but | ess than
about 50% for exanple |ess than ab/pt 30@6 | ess than about 20% | ess than
about 15% or | ess than about 10% b |ght of the carrier. In another

enbodi nent, the carrier conprises substantlally no glycol. [0077] d ycolides
are gl yco/tzlsersaféhs éls GH.o EYCHRe og|GHEIH,0X° IBE(B)ésa:re bofhi ledireganhordreh oretltyd),r e

or gani ¢ aci f X | e, medium to ain f jds. U|ta

ol o5 THOK it Ny S NSRe LGRS rotbmdL Sy s wloningo afis Gitpdbmert X

monol aur al,g b@@izR{rQRE endloy 6824 &1){6%6%79%{? e dhiGityd afdeP Xagan bOEHIEHANT! €.
Capmul PG&BTM Caprmul 2TM and Capnmul PQ&LTM respectively of Abltec Cor p.
and pr odU8847Isubst amli firthpr egbedimkrtathetdompetind hisdoralBui whist 8 ¢l ycer i de
materials include, without limtation, nediumto long chain nmono-, di- and
triglycerides. The ternt"nediuntchain' Her ein Jefers to hydrocarbyl chai ns
i ndi vidual ly having no | ess than about 6 f X’ess than about 12 carbon
atons, including for exanple C38 to CL6 insXfhus gl yceride materials
conprising caprylyl and capryl chain e. g., cébryllc/caprlc nmono-, di-

and/ or triglycerides are exanpleg@o edi um chai n" gl yceride naterials
herein. The term"long chain” herein refers to h%drocarbyl chai ns

i ndi vi duayheye ﬁ%\}sﬁb 2 C6aEp)2 95 SdClh; P?@ﬂdé&a%tﬁ ethalsslipgensort oty Byl g,
b t g | | Iy

oreyt Liarsy el MabChofeibile Wil Filine 3N B RN

groups i reahibe cg{zm@(cag)zrma/er eaihsofcénmbé( aahoemml ampoX" 04n be chloro.

pol yunsat te [0079].] n one odi nent the carrier conpr ses a maj or
conponentlﬂafﬂlt he ety glba SR (e RREPRHACAITR R IOV her P%rt@%é‘ﬂ% n
triglycerjdecmaheipilin-Aysui tabl e exanple of a nedluntchaln triglyceride
material 1s a caprylic/capric triglyceride product such as, for exanpl e,
Capt ex 3H80£RTM b&f a Abil fetheCenmbodamt,zho doopeursiuizs tFanmikal 1 \yh@qai valflepto

t her et 0. JPE mable exanpl es of long chain triglycerides include any

phar nace Py acceptabl e vegetable oil, for exanple canola, coconut,
corn, cottonseed fl axseed, olive, paIanpeanut saf f |l ower, sesane, soy and
sunfl ower oils, and mixtures of such oil htss of animal, particularly
marine animal, origin can also be used, ipcludipg for exanple fish oil.

[ 0080] Where one or nore glyceride ne i present as a nmj or
conmponent of the sol ubilizing agent, -U|tabI% total anmount of gl ycerides
is an amount effective to sol ubil ixXPe the phosphol i pid and, in conbination
with oth Q I 6f ectyn. in t in
squtlon%mf%gagxgﬁgﬁﬁ{ E¥&f¥§26?cy }%rsgﬁgﬁgﬁ ?G%Sﬂﬁﬁ69§§% Qﬁqﬁlgggﬁd | ong

chai n trigldyxeisi fieso c@rtbrbebﬂohﬁsemiodbn THudt@tiatlyglcyedingde tamumodoheraldout 5%
to about 70% for ex&ggle about 15%¢t o about 60% or about ,25% to about 50%

by wei ghtcabie (il &k andiof pesligh g r@dercan g mesiyd end/apsy s ?:@mov@e usef ul
in parti 191,81t I I u
conprlsegﬂgggut 956t%ﬁgg%?%ﬂs%ﬁbﬁ?§$ﬁg§§%p g %%?ﬁs A&?gﬁahgﬁgg

wei ght nmedomphelihdiyhabd Ryisyceri des and about 7% to about 30% for exanple
about 10% to about 25% by wei ght nedi um chai n nono-and di gl yceri des.

[ 0081] Addi ti onal solubilizing agents that are other than glycols or
glyceride materials can be included if desired. Such agents, for exanple
N-substituted am de sol vents such as di net hyl f ormam de (DWF) and

N, N-di met hyl acetam de (DMA), can, in specific cases, assist in raising the
limt of solubility of the drug in the carrier, thereby permtting

i ncreased drug | oading. However, the carriers useful herein generally
provi de adequate solubility of small-nolecule drugs of interest herein

wi t hout such additional agents. [0082] Even mhen a suff|C|ent anount of a
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[0083] Optionally, the carrier further conprises a pharmaceutically
accept abl e non- phospholipid surfactant. One of skill in the art will be
abl e to swbeoto/27®0i t abl e surfactant for use in a conpo®CTiusroiof3zone

i nvention, based on information herein. Such a surfactant can serve various
functions, including for exanple enhancing di spersion of the encapsul ated
i quid upon rel ease fromthe capsule inlhe aqueous envi ronnent of the
gastrointestinal tract. Thus in one enbodjnent the non-phospholipid
surfactant is a dispersing and/or e sl P ngeagent that enhances

di spersion and/or enul sification of capsut’e contents in real or

simul ated gastrointestinal fluid. s gfratively, a surfactant such as a
pol ysor bat e (ngyoxyetherne sorbitan es6ter),7 eﬁg., pol ysorbat e 80

(avai | ablvwehdroX’ ax &l £4Clitwe en GOV f Xormdn{ qeadpth adogea drriwitudethyiln an
amount of Q%4 o about ;30% . for examnpl e, ,about 7% t o ,about. 30%.0r,. abouis 10%
o about 985" By RERaHTorS: brole EAPIP MARE kel febt Dl huhR S By AR &

sur f act anfanibs GHIr@Ee;),Anadr 3ABAWTX ‘aid 020 dad ba Byl 2b@/of B c@xBdTEHIEro0% t 0
about 2% or 0% to about 1% b% wei ght of the carrier. 0084] O her

i ngr edi ed®85Yan bpt sekhauther gabpdisahithe eorpprinddyap Fermula dvdered” toflueranyl e
from conwent i o) | tpon ingredi ents such as anti oxi dants,
preserva??ggégﬂ@%ﬂ%#%grégi I%vorants and conbi nati ons thereof As indicated
above, the carrier can optionally conprise a solid or senmi-solid substrate
havi ng the drug sol ution adsorbed thereimor-gshereon. Exanples of such
substrates include particulate diluents sluch asel act ose, starches, silicon
di oxi de, etc., and polyners such as ajes, high nol ecul ar wei ght
PEGs, or cellul ose derivatives, e.q, dr oxypr opyl met hyl cel | ul ose (HPNMC).
Where a solid solution is desired,~a high nelting point ingredient such as
a wax canyge ik uded, f(@nLk),br THEHEakc 8l EYat %mhcmr%ew G a1
encapsul ated or, if desired, delivered in tablet form e drug-carrier
syst em camd Xhissthureo,estibardi rontesor iodo adHusthéuclymecadingnprbigrembedimerntc’ a
drug delive Vi 0085] Convenignt |.v,7 pre-bl ended , product re

qvall abl GUEBRCIRSGCah Band ke PR oS gty R 55 R e BE R gt B o

combi nat i[9ps£|or  EsApbindEVTIBShlilaQMaydontdhEafyiin@taliyyi85ithRa calbbn lafoms
enphasi zed that, while conpositions conprising such products are enbraced
by the priagkmR- phSeanfignation si¢nfanpduads can BuPIESAEb AP LASEMAGR ST insar ercesided.
Pre-bl endgq, p '3831!?&‘%‘#10"1{ et 15ObHEI, 'ﬁ}rzétxﬁ%p%gﬁ% LOGUGL T SRR o7t F’%%@%‘A eous
in inproving e€ase”of preparation’o e'present conpositions. n

i |1 ustrat§sves. eXiepdmtpdindaapbe sibgndadly Rhag@ndricpild pires reRhinp i ginggant
product is Phosal 50 PGIM avail able from Phosphol i pid GvbH, Gernmany, which
conpri se<naBOEIREO ofgf 19aasabouh §7: 55004 HPRIBD REES dY IceHADPHEISASK afiaat t han
6% | ysophgsphay.| dyl chol i ne, about 35% propyl ene gl ycol, about 3% nono- and
di gl ycerides Trom sunflower oil, about 2% soy fatty acids, about 2%

et hanol , [@68B]aboCbompoRidsasic botmylla damay talttenatif 9 &7 ] Akditidnely idohtagt cabbow-e

exanpl e i s Phosal 5 Tm .al saq avail abl e from Phosphol.i pi d. GrbH, ich
cont ai ns ,Caﬂgp"v%y%iﬁ '?Owh%_tgn @EOnCHERS S Y o li‘ﬂg‘gF %;ﬂri %—&nf_%lffatwaw % han
6% | ysophggphat 1ehdiaBa! dgicuAReN WIRkRYR FRALAYL &nﬁgﬁgl_eﬁtrs'agé Y& eld Qe sids §%

(typically about 5% “ethanol, about 3% nono- an iglycerides from
sunf | owersuoh la dabdat bdadh erdeithe doind, ‘Edndtnabogita 0ofiguaseor bpkrepalting tlager

(reference sition). A product 21 havjng the above or substantjally
Saui val eREbEEHBE iSRS oo boteh e ad b Rt AR sk ey
othermﬁsqﬂakﬁtgﬁﬁ@b&@@bEz_ﬁﬁqu&gﬁﬂgo herein as "phosphatidyl choline +

medi um chai n triglycerides 53/ 29". A product having "substantially
o qugﬁ

equi val er00%npoSiempenndsi ¢f Famupy bywgitaltematiegd $ioRap ergstaasclewpBsts i on

suf fi cl ent! oS8 mbhRubD S EHCLADGE GOPROST Lhal B! b: LAGESH! SRind:! ot
and rel ativé anounts of I'ngredients to exhibit no practical difference in
properti esxampldy dfaspesirstitiusttativeBanclade REtotdnel, phetbldietd) ek@ndinitiofd) ifryet
another illustrative exanﬁle is Lipoid 575TM available from Li poid GrbH,
whi ch corfchilMEne-gampes yiithe Hkt | ess than 70% phosphati dyl choline in a

sol ubi || zj Sys Thi : e pﬁﬁ% ] I |0

trigl yceﬁibggsé, f%f&’ﬂg(%%%ﬁ%(ﬁﬁﬁmg, %8%%% Aght V\glglg tS tp%es)%?tﬂi:pgﬂé f[c" 0 (Ehtljt\l/olnde a
product (it Litp phetnSIGipdu@Tioyme aitdrai o mgpetiey wath ghbalt otprbdsg fonano2 @96
phosphati dyl chol i ne, 2-4% phosphati dyl et hanol am ne, not nore than 1.5%

| ysophosphati dyl chol i ne, and 67-73% meggumchain triglycerides. [0089] Yet
another illustrative exanple is Phosal 50 SA+TM al so avail able from
Phosphol i pid GrbH, which contains, by weight, not |ess than 50%
phosphat i dyl choline and not nore than 6% | ysophosphati dyl choline in a

sol ubilizing systemconprising safflower oil and other ingredients.
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derived fromsoy lecithin. Products of substantially equival ent conposition
may be obtai nable from other suppliers. [0091] A pre-bl ended product such as
Phosal 50wBGI/12Pvesal 53 MCTTm Lipoid S75TM MCT or Phesalusa@o82seTM can

in sone enbodi nents, constitute substantially the entire carrier system
(other than the antioxidant as provided herein). In other enbodi nents,

addi ti ond°MPRYRLdi ents are present, for exanpl e medi um chain nono- and/ or

di gl ycer Ia[d@%] et baRpbutAdst FdrRd! 1 19y 86k hoaladdMn R8I RS AHd#iBn SHE or
pre- bl ended product), a non-phospholipid surfactant such as pol ysorbate 80,
pol yet hylzvitergingc oSak df qrongiohads ohdoeaiuknt ssan S prepddidt danrg idotegioedoent s,
if prese are typically.included in onl L, nor ampunts, |llustratively,
phosphat 1 8YP e PR G URF shaphutdh oAt Fidifen 35758 tnss 45 Hid gt 1
the carrigictiol &M EBBBEnH FoAHEla TOXth wnlRAFs FRIex@¥IP|selta BRUdidO thd O
100% by weight of the carrier. [0092]1n sonme enbodi ments of the invention,
t he drug-asateic exdipaiest alginate, dbispberdty)| eitijate, agppaigiieo bsnasutes ebanaciconlfnate

non-gel | i bst. i al -t en b qul I, Sp i Thy roperty
Can 1 oadt Pobaly G, bYnERE: HuPRRRD Ny ok e Hdlucey YolgBEnE )
part of tfhmaghtd)glyarophesphstysglatiniate, dbmisulf2Q, heptimdaef hwaheite Wyldrochliridaf i on
at anbi ent tenperature and _assessing gellg&gﬂbehaV|or and transparency of

t he resulydipremidser divdipiodidsm dastobigrate. h % i Mgleat edbesitylgnesiligpatge
anmount s indi h i | ra : fo 0 uc st,
o o PP R (LI BRRET hickihRe, U] PATSIE, CRRbET
non- t r angpeasudate, phosphatopigeatd, progilonand) salicmant, $artrafecthommypose, ttii ol oaegatnot
contain a .gel-pronotin ent in a | -pronoting effective t. |f

gel | ing DERAVRBHS REei G A S BREneas SEL Sl eamPauros feriam b |y
non- t r anspamented M SREARsAON oF tREIVEMRA. BRsiBaddiRbIedtsQRcITH N MehsWidbHvan
aqueous phase a conposition of the invention having any subStantial anount

of the pHompheiciiph df eopyrend withdhebsearbohate, edrberiatd, datiognlci ar fhosphaphelsi zed
that conpgsitions of. .the invention.thengel ves,, bei ng substanti a

non- aquedauerse g et RFER Pk PAFUBER L AR BT Bk ke Yed o

not ed thg0opf]0spRotdmpdiad lETHdringlal DfyFidally hafehdidl kianl @itepro®na@BR Egag@s when
pl aced in an agueous envi ronment, such aggregates generally being | arge
enough t gteeand dy censamewily tcapabile ghformine e¢ieedpyiopsals wethanersribary eies eir ent
e 9. . ! oty dIBBET 3118 Mhgli™ NS GAPE, louPARRARI Y LA B.drivTRd g chai n
triglyceride , for exanple, dispersion in an agueous ‘environnen

t ypi cal | yacfdoperequiotlenrdfitheedrhpduade! | ar aggregates but al so a coarse

oi l -in-water enul sion, Presence of nultilanellarsgggregates-Qan often be

confir medO38lni cASEceM caBxikiwiag iformi #rihr aldiiie sHiES: possisr pedition | siie  Osuch
aggr egat tendin i i 1 : : I ratileng:

har ac er ar oy Al o AT IR Bl pieRARH5Brak SRl AN (B AERE ALe

t heory, idf ths chmpbendd Aicthbtddbedravalor daifvet Heonl reagtionrafi BT p3 tveith ah aaid

conpositi.o f the .inyention upon m xing wth .an _aqueou hase i .

ndl cat | VBSIBEC et HHEY EBsosF oM AT TS CRiEh U5A6 T ARG T HaRkeryith d

fol | owl ngycopll. adWTREE hat hOkabiOtd PrRbREIbIc MttdpRHHohoBE RBnRluéntge! can
be useful for controlled-rel ease topical delivery of a drug, it is bélieved
t hat gel ldangplovolifamiyeg ahed addraon sdltstvoitlefibicihempngder exsimmleshdundl? adorpt i on.

F hi . - embodi [ ' i be b wh ' h
i ug- oar 1 aPoQyst ShRHue Moto<fet SR elOH et Rl AR SFLaSUS Budl ST BC "

general | yeopfp@tigd.red. It is further believed, again w thout being bound by
theory, that formation of bi- and nultilanellar aggregates in the

gast r oi ntl88391nal Hustipévelndn e ersp B ABY-20dn disrsalis sar bpdgrnedd msbidiigs peir si on

fornmed u 1. Xi < £akkd It i.t D X phase, can be an
| mpor ¢ antARBIesy B BT b Y Boehh aR  EAE ey of

certai n doognjsi t Fonsaaipld, RBT-R62 hisHad], whesh ad i molsédaredeighitadfl1947.5 g/mol
[0094] Il lustratively ghere the drug is ABT-263, the carrier ingredients and
anount s tREALEPrespEce By detfednyld provi de sol ubility of the drug in the
carrier of at |east about 10 ng/m, for exanple at |east about 20 ng/m, at
about 25C. [0095] A particular conposition of the present invention,
referred to herein as "Fornulation C', consists of ABT-263 bis-HCLl in
solution at a free base equivalent concentration of 25 ng/m in a carrier
l'iquid consisting of 90% phosphati dyl choline + nediumchain triglycerides
53/ 29 and 10% dehydrat ed al cohol USP (fgeting standards set forth in the
United States Pharnacopeia). [0096] 1 n certain enbodi nents, the carrier

i ngredi ents and anounts thereof are selected to provide enhanced

bi oabsorption by conparison with a standard solution of the drug, e.g., a
solution in a carrier consisting of 10% DVSO i n PEG 400, when adm ni stered



[ 0100] The potential of the present invention to provide bioavailability,
for exanple of ABT-263, substantially greater, for exanple at |east about

1. 5x or awolessR7@bout 2x greater, than that of the sol erCirars2010/038% DVSO in
PEG 400 described in above-cited U S. Patent Application Publication No.
2007/ 0027135, is an unexpected benefit gf great practical value, especially
in view of the fact that fornulation cﬁahges apparently have little effect
on bioavailability of earlier generati § of Bcl-2 otein famly

i nhibitors such as ABT-737. As illustgatinegl esgr ibed in Exanple 3

liam

d
bel ow, bioavailability in a rat nmdel ABTf 737, fornulated in 90%
phosphati dyl chol i ne + nedi um &kgiM cerndes 53/29 and 10% et hanol , was
only 3.3% not markedly differe t(gﬁ m t hat ofl ot her formul ati ons tested.
[ 0101] The present invention i I@ T mted b{m e process used to prepare a
A

conposition as enbraced or deg ped herein.| Any suitable process of

phar macy can be used. Illustratively, conposii®ons of the invention can be
prepared by a process conprising_sinple mxing of the recited ingredients,
wherein order of addition is Tgt;rritical, to forma drug-carrier system
It is noted, however, that if n phosphol i pi ¢HClpponent is used in its
solid state, for exanple in thejformof soy lecithin, it will generally be
desirable to first solubilize thephespholipid with the solubilizing agent
conponent or part thereof Ther eaf| other ingredients of the carrier, if
any, and the drug can be added™yy nple mxing, with agitation as
appropriate. As nentioned al use of a pre-blended product conprising
phosphol i pi d and sol ubi |l i€ing”agent can sinplify preparation of the
conposi tign. i r,ak i eqp! Qyi i jS case
phosphat i gﬁ?ﬁgﬂ?%%y§§%3@?§§%€m§?ﬁ%%?rg j%é?@gkiB%%?%d?&ﬁgMg%éggﬁ?%ﬂéfn
Exanpl e Xobekow. Optionally, the drug-carrier systemcan be used as a

prem x f psul il)ing, as.illustrated in anp| e el ow. The term
e g 00§80 WhiTerdd 158 3 &) ptapise I RSe T ER e 080 ReeTBHe 4. Soot r ed
amount of,pgv&eRPEIS. iFafknk A pplieARIUbDIBREIN NoaPEh 7801201 35 MRS cRAGctBYctRuio mean
that all space in the capsule is necessarily occupied by the conposition.

[0102] Coripduch isonsorpatatcddudreferderherdinge Austitablecwergliseit ABh <2 6ddsesrbase ob

general ly,.or, wi,th cificity herei re.useful for,oral delivering a

rug ¢ natdifongh b sEBERUE Al o A SeniE st bbb @it s abp R ¢
prodrug, #3lkg 10€1 & §0 @ALOH) 68 add®idadeahé B T-NET 8ellutib® i1 af WhjoRst proAii@ys @i ngl y,
a nmethod of the invention for delivering such a drzg to a subject conprises

oral |y adfshizmoliAgl accomodABTid and geicionh ddOkb Gif eleagt crbesy PRevalliiplect
can be h n- As A pani | , or
2 abor arapgui Bz o MR EnP Ao I HED S VTS BTuERTEHIAR GUBR
subj ect i45°@ “hithatirrprat arenseetls areadiicdfastheluctyig, EHOGT. exanpibeut 6 Housathea

ANt | - apoFEONNRE TS Rl ) SBPGCIT OVR FRaHah POULRdCY MES en BB e
and of a at i i 1 :

vent | onos 3 S B F e U nadinC i IR SO
exanpl e aoliaee dfyABReISt hic-H@uHnyire, ofi thisasopid dindér varupat dndntitrogdd1wudh fihikl

conposition i.s normal |y, adm nister [ n_anount proyi ding a :

Cher apeutscdion, 8t et 1% Bttt aBte oiesSRa A T ki i ofsely dbise
herei n mMaaRsidINg sARaRBTYNbrPhratibh HrafnhBTSIER 84-HEIr ffAMiatibB AT L §8&crf the
frequency of administration. For exanple, if the subject receives a unit
dose of 1Be¢entgntwi ce daily, the daily dose is 300 ng. Use of the term
"daily d W | L. be under st oogd not imply that .the specified dosage
amount | S00ess AP SRR P 8Ror Bcsshda GaMe EnustE W FHen G PaRTE,
enbodi rrerﬁontpbandiqsmiregreasgﬂﬂﬁ%ﬂw itlfe pure@ d@daipoyind &, dtrictly 3pehkilie zAakdrionitose
and unit dose are in this enbodi nent the sane thing. FOlOS]V%at constitutes
a t her apetiditius dogs aetradwaysehagsas afEyebrds on the particul ar conpound, the
subj ect (i udi i j I , ! se
ot OB OBl rRpHRCUnd Flollas B ploRfrabbP ok ooty 47
severity dicldshé i hismaseted the. PatchtvA ghizhticuPilghtien Nol 20@HEE27085 thdor in
conpound,  whet her the conmpound is adm ni stered i ot herapy or in .

Conbi nat | HAVGEEH %@ BéiehionED eeHier THbligationg Ng. 2007 iR eHeremel a@é{h its for
treatment of cancer, and other factors. Thus the daily dose can vary within
w de margins, for exanple from about 1@Qs5to about 1,000 ng. G eater or

| esser daily doses can be appropriate in specific situations. It wll be
understood that recitation herein of a "therapeutically effective" dose
herei n does not necessarily require that the drug be therapeutically
effective if only a single such dose is admnistered; typically therapeutic

Y o " -, e




26 tine. For exanple, where a drug is adm nistered three tinmes a day,
around 8 am around noon and around 6 pm the average dosage interval is 8
hours (a wo-2houmr7t92me span divided by 3). If the drug i #Crascuoasidds as a
di screte dosage form such as a tablet or capsule a plurality (e.g., 2to

about 10). of dosage forms dm ni stered. at ti i.s .considered a unit
dose for 'PHEPYGIC 3 &g by, qr?ﬁ%gmtlrfeerg\reragﬂe 9hsubsttuspipayscd %@WBPWer e
the drug &gﬁp@mﬂygsﬁﬁ]{oge%bhgﬁronexanpl e in the form of ABT-263 free base
or ABT-263 bis-HCl; a daily dosage anount and dosage interval can, in sone
enbodi mer#864lbe Eefmpotmt afFarmitat bhaving PNHs (@ Ht.er® airi -l ofoioABT 1263 i n a

f .ab bout . 10 .Th
thorapy devrirnl SRR B R groifhs” srElay oS ERBR v el
concent r rb@Bsch G hv@ rtowlé&sé the YARSF 8dmpiind 24 6iRL dred LM, EQ0)DH/ NHH RPLHt he
st eady-state trou? Epasrra concentration (C.) should in general not fall
bel ow abdueictess Jaftyphprodrugs @pn plse be usesk be found desirable to sel ect
thint
o BpAnOe SRR AT A B P Y, FARRSE PO PN SRS, o

exanpl e rv@mpgnﬁ@teﬂ‘Fdrhaﬂa abodie &, leadt i Tpeﬂd&-tﬁdlﬁtﬂﬁhtyi fo bindl lto heBaMfansityood
that | onger dosage intervals will tend to result_in greater C./Cmn ratios.
| 1| ust r atiroiginysuchas fckaeaipck Xaoe Behw merwgmlwemleblt%@e@ptleppetoaeammwﬁ ig/m

and Cmin t C €S

met hod. Stﬁée yggt got]reéx\%gﬁﬁﬁo? CJ@Y%;%“ egmmb(g%&r% esta(ﬁytihéﬁ?%ltgl n 1a%ndrllltglrnan PK
st udy, f arenexelypb éowndnidsicibéd toaebamt allcmgpmmdshaazmgdnglh pmdingcadtisity furlalmag but
not limted.to those acc abetoare ory ency. such as the

Food and (BRI DACHHIm T KTl Kt eroyio5 097 WABHS & He PETHOMS It SFEARE (H3R | he
form of apowepeapsul ated liquid, the corrposr tion can be swal | oned neat,

but adm nistration is generally nore convenient and pleasant if the
conposi t i[80866]s f Aremudsitionad prw1®d§1@r€tlmbbmpﬁ$mg brabrecificopontpoustidiselobal

00 9 GR35 TR LS AL B, SRLERHRBENCF 195, RS

etc.), canbkemehed drink, enteral nutrltlon formula, energy drink, tea or
coffee. Were a liquid diluent is to be used, the conposition shoul d be

m xed wi tiA0§He din asnercusrtigylay dmbagiment. thei eamnasHiopecagnprisey Nstaldr the-(4nd/ or
i ni oe St oD TP SR BF S oh 08 G3 P RRI R Dol I RAR L A0,

separ at e ({(1&n3t @ﬂor@hd)lute-mylbef(()plfenymalfh@w)mghyl)f)ro@@s)amﬁd) 8he diluent can be
in the formof a ﬁlb rozrfpn slurry such agﬁa sl ush or snoothie. Any
]

convenl erf{triflioporgsthydsulfangh berenssiifonamide (BT 703 b onaptal. amdie. sakt 0fé‘bout
100, ot a i rt by
vol e of Thee dy 1 By dftgTlinar & T snparli ARPERIRAL e PomARIRY
capsul e, onompns@; BT B Iparﬁnﬂcc&hpctuyldcﬁn‘e clarsbHse)sorcasaltbgrodmwal dr ale df avhwldeyg
typically, wi he aid of water or. ofher inbibable Ii urdto

il | owi B0 oot sl fore i B dap STPRTERES Mk Brion it By FRoki

lim tati ase 8€h &l thetcb 1hgn EQRILMGE RIS eh%aﬁh&@nﬁyb&ﬁp&rtmﬁocfo&npeﬂs@sst ic
gel atin capsul es), starch, carrageenan and Where the drug-carrier
systemi SABT@éB(ﬁreebwetore‘i%ﬂﬁi:blgéi@tl n capsul es are generally pr ef erred.

[ 0111] For erin ABT 263 ac t he present t t he drug
ot uouPBRET, o1 JhEphEE "R soPRaTERE TRBRIA Pord B RERER sROIR BradkdiFef o o
ABT- 263 frﬁeebcbae ﬂle@é’off@-@'r@s@ﬁt i the bbihpodNion AR Z6Surk ARMQah bt ARerdieutibdly
present invention, as defined nore fully above, can be used. |In one aspect
of the presehe whemhbe Comﬁ@SlB@hﬂ@éimﬂiﬂéﬁﬁreé‘idWrﬂl@?@trlé@e‘i?dstth@PfrmCafdl@&tO@nas
descri be 0 np h t

subst ant ?dgﬁf@wg}eo%e \%Igl e(rﬁds%%eoglor r%lF at%fegnQ@f%Q%egl%r%{%h ?Erlrgnf?t Csﬁst antially
bi oequi vadqenzhlenheﬁeumtsrmﬁafss teX tbhtickt reguirtd othehuigaN H@@ilpgh amitodose (the

mul tipl e-dose study in fasting or, non- fa%tsl ng.conditjon substantially

equal pedPINESHAIHYREEAN Y ArSiEHe (DY), GHS tbarﬁcrnamsgﬁr@h ghpn &p@&w&e
measur ed t i t ted from
ero Lo 2O e ey R B EANE R Bl DA OT, FUOY e, B
infinity t(erUﬁmgdl)nd fﬁhelesmnpoWher@ fsqimmcy @f cadmuast&dhohos oscbhdainig.d, un1t

'n Cho. CAU6° 614 AP, 98 25 O BB pALETRHTRVPERTAMTE “eTE o dYEE Boudy i

used to draw the conparison, it is thejgteady-state values of C. and AUC
that are used. In the present context, C. or AUC of a test conposition is
"substantially equal™ if it is no |ess than 80% and no greater than 125% of
t he correspondi ng paraneter in a reference conposition (e.g., Fornulation C
as descri bed above) [0113]As corrposrtl ons of the present |nventi on

o a Y T




PDGFR i nhibitors, VEGFR inhibitors, TIE2 inhibitors, |IGF1R inhibitors,
matrix nmetal |l oproteinase 2 (MW-2) inhibitors, matrix netall oproteinase 9
(MWP-9) iwbizbioviare2and t hronbospondi n anal ogs. [ 0118] Exaeplusg010/03#8G-R

i nhibitors include, but are not Ii m'ted to, gefitinib, erlotinib,

t b, EMD-7200, AB A I bodi 3
{ 54’2%”& bt B GO bYSALY A utazr?ttP abey. é%&%ﬁrﬁf&%ﬁ% bt %@ﬁaﬁtbpﬂﬁeg)% 29 WO
2010/ 1273&%%‘&' éké%?@é%&ﬁ%%b&@%@] BRMbE 8%t TYIER M0 LIERE S00, %b‘u‘@e
but are not limted to, CP-673451 and CP-868596. [0120] Exanples of VEGF

i nhi bi t or30j aziugdeo), dbotit 430e0madout 5OR mgd Wbgreles emmnpasmtedn, cosupyists mcmsule
sorafenib - 54763 xitinib, vandetani,b, AEE78 2171 EGF t

vot al ant BhelERdRSR A Hiksudio? st BRch BT uRte et St aR B el oS B
fam |y pr@tagilivaiituifbpRns, ﬁabﬂ&pplbalﬂ 1&%08530@; sﬁleﬁrpounds of For rrul a I
herein include, but are not |imte AT-101 % ) gossypol ), CenasenseTM

Bc1- 2- t arl§869Ing Ahe hg@ﬂg&lemmtgbwsgdh@mqr@éeql@mg eFoNgsIS | tp rsf@lp@temqarrwrmhatlw
| Pl - 565, 7 0
ﬁ‘}_ t; % ah%elgr I%ﬁfl c%ﬁ&e%%laa o?qge tdl:he% ggeiutéc[t% gl%?éll.éAt T}y %a St

death re i bod| es
or ot her @gé&’ﬂh&tlbﬂﬂ af divarigehe dlmgtdarﬂaie@?mmns a( Rag.aboldRD @panlDRg), aSU@tthaS
apomab, conatunumab, ETR2-ST01, GDC0145 (| exatunumgb), HGS-1029, LBY-135,
PRO- 1762 t8/804tr209tmag/mtabut wgrz@]dé%amﬂC@gcwratlww&?pa&ﬁ%nt%blgﬁaP@g@vth‘c| ude,

but are t t , 7 .~¢h 0124 | es
of aurorgﬁkl fcl‘gl?g :caag%l bll%lgﬁh%ﬁlf @greg}%ﬂglégg Iéel}gotth @%ﬁé d§$ g,%\@/x}%%g%?&éarrp
AZD- 1152 canckniaiibi8 0b=taridud katodmenamsptdeast alzouypdDong/nkee. ki, nbse 1li0ntidbottor

i bi 1 or 00, e B sttt b A mehl et 1910 POk PR B gmPle

E 8,127] ExaBlies0, abot 29, iaBYiF RO Ab&HMU0NAbAAS abdid SAsUeout RYD, Aokt 195, dbbi t ed
150 or about 200 mg/ml.
[0070] In a composition of the invention, the drug is “in solution” in the carrier. This
will be understood to mean that substantially all of the drug is in solution, i.e., no
substantial portion, for example no more than about 2%, or no more than about 1%, of the
drug is in solid (e.g., crystalline) form, whether dispersed, for example in the form of a
suspension, or not. In practical terms, this means that the drug must normally be
formulated at a concentration below its limit of solubility in the carrier. It will be
understood that the limit of solubility can be temperature-dependent, thus selection of a
suitable concentration should take into account the range of temperatures to which the
composition is likely to be exposed in normal storage, transport and use.
[0071] The carrier is “substantially non-aqueous”, i.e., having no water, or having an
amount of water that is small enough to be, in practical terms, essentially non-deleterious
to performance or properties of the composition. Typically, the carrier comprises zero to
less than about 5% by weight water. It will be understood that certain ingredients useful
herein can bind small amounts of water on or within their molecules or supramolecular
structures; such bound water if present does not affect the “substantially non-aqueous”
character of the carrier as defined herein.
[0072] As indicated above, the carrier comprises two essential components: a
phospholipid, and a pharmaceutically acceptable solubilizing agent for the phospholipid.
Ethanol can optionally be present, for example as a component of the solubilizing agent,
but if present is in an amount not greater than about 25% by weight of the carrier. It will
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cisplatin, carboplatin, eptaplatin, |obaplatin, nedaplatin, oxaliplatin and
satraplatin. [0128] Exanpl es of nmIOR i nhibitors include, but are not limted
to, CCl- Av0,20reaarygci n, tensirolinmus, everolinus, RADOOPCRNUS$200P02B3V 3.
[0129] Exanpl es of HSP-90 i nhibitors include, but are not linmted to,

| d di | 17- KGS- 953, 7- 101, CNF-1010,
%3 Ai?f nnyC| uqqer@a@@%%%efeéwﬁ JuRsngE. t?o@z&vr t%‘:ﬁ)@iﬁ& SONyRIRZIggst
| Pl -504, 3N¥ct ¥é1%1lﬁafbn$¥i§re8{%%9herkﬁlliﬁélh&esatﬁp b%aloihuk'@eﬁbinahb@ mfe%ahlgfé ude,

but are not limted to, Suberoylanilide hydroxam c acid
val proi c ratzcnue;s,T@”AmomA@eBQ@ne tphap;dmhpldarm oeps ﬁlgﬂapbnfd@olubamﬂg] Eg@mpla% of

MEK inhibitor i ncl ud ut .are,not. limted t 9 Y- 142886,
ARRY. 43580 PR BB iR T Ry b Eoisciebn i St or ST SoNBI R s of
CDK i nhi highft ghdi ﬂ]@k%@ﬁl@ldlso%bﬁlbﬂ%s 'tHerﬂrhgdalih@ugﬁ baPPFibEiDbredMats; Sdsh

CVT- 2584, Sselicicli 304709, PHA-690509, BM -1040, GPC 286199,
BVB- 3870382 Rrfagapioyanephay michsmathaqnoh, aptienadiymressnbin hoxazicr At i 1081

i ncl ude, ecoxi b, deracoxi b, ABT-963,
etori coxfl“gll&l g{%ﬁcreg%%%\%l%&‘ﬁ%gﬁfﬁ@gl, Z%&g%gg%%%\ls 398, val decoxi b,

r of ecoxi OOBP- 838hy phamiicbyticaly @Sceptubtt pitsplydlipieoryth)xtdre of ﬂhosphohplds can
sulfannylphen 1)-1Hpyrraole, T-614, JTE-522, . S-2474, SVT-2016, CT-3 and

SC- 58125.b<p¢ 4in gsoarbsuh pHosrlhipiss are BReBOTiGuRid s¥ters fbat yigldoh Sydiolysis

sal sal at n I b . p t

naproxen%ﬂﬁ ]%%ge%%%,ﬁpkd%%% ggﬁﬁkggﬂ %%ngnuegﬁ%ﬂgﬁﬁggeto é&ﬁﬁgh¥brolac
and oxapnmzqﬂdﬂ@OlmﬁhﬁmhmMBesmnf1Eﬂh32 WedemuodHMHMmbltmnxpmmmymﬂdpxbut are

not limt d t.o 724714, trastuzumab, petuzumab, TAK- 165,
onat am DTOUATbTAC: ERAPBEThIThGlo L TERD AR, WA RS FRRPOED
bi speci f '&)nﬁﬁtsésb%%% zldg}l%hgllugagaeﬁ% ﬂdEB}gaIBIISEIE fﬂHﬂ? h!ltﬁfh@llecl?chﬁlpe&hJ Sdurce of
anti bodi es mAB AR- 9 and mAB 2B-1 0136 anpl es of al kylating agents
i ncl ude, lbcuthualcal botuskd, nintledingoanimak $aogeny mbtaare@gNLOtﬂxdwe plant sources are
cyclopho trof os chl ora

busul T an HEEBbSRETaR, © 587 bbqb e A orEpaurSn Phuss i, 1 Ficpfade

G or et aleI*@ﬂﬂ\Ha(lHﬂl"cﬂcHH&tfbﬂ@e1nﬁM%r€s7eﬁtm&bﬁt[cﬁ1t am ne, AP-5280, apaziquone,
brostal licin, bendanusti ne, carnustine, estranustine, fotenustine,

gl uf osf arPO&] KwHiustrativakafaosyihicdemount of Iphesrbielipidomn abpitin b Yotte ebeull 734,
dacar baz'fﬂf ;?a% % SBJ&@%Q% %o t[&)]’/?’ dﬁ@gﬂd o%%hé’%arﬁ&t aﬂﬁél%lﬂ a%tgrsanh%;s&ﬁe

but are no trexat ner captopurine
nercaptomm&mm&cmﬁ%&mgﬂhmeQQMMkﬁSﬂEw%nalone or in conbination with
Ieucovorln t egafur, UFT, dOX|qur|d|ne carnof ur, cytarabine, cyt bi ne
ocf osf at d00BHoci fagsidignts seful gseqommoagniy of drenolybalizing agent giapiariicu arfy

o>-azaci tiighfey o rﬁﬂ%(l:'dte i@ sdrh gt &?the‘:gﬁﬁéﬁlﬁb Ifélegﬂtfo%maﬁﬁ and_the

ef | ornithi ne, enyl cytidine, cytosine ar |n05| ydroxyurea TS-1,
nelphalanmmm&ianaMMHmpmnﬂawhen@dprOSMdhmdlﬁenmbmﬁkedumpmmmesbmbﬂﬁh@

pelitrexal , raltltrexed tria trlnetreﬁat Vld r abi ne, n% gphe olic
acid, ocfSEHAOTPISEHE 4P, 3f°1° , 879 Ol yeplides 4 ‘Eloéﬁxﬁm}ﬂ} PEXyltea and

deferoxaqhQ@HML0138]Exanples of antibiotics include, but are not Ilnlted
to, |ntercalatlngyantlblotlcs acl arubi cin, actinonycin D, anrubicin,

annamyci n00Zdr i afyicdbls ghicebmpelude prapylercubiyeph andioe thylasie relgeaie ((BBGAG

| i posomal, doxor ubi cin),. el sami t [ n, _.epj icin | arubi ¢ ub|C|n

m Lomy o e erater it wrieft Gemebl 37 BurEh) FUB Elun el REC i ey

r ebeccamysikiige $idlERIARE ghtSI T BRUOZOE bfnolV Huck Riledoly, canl frosidatrilativig hlgh

conbi nati ons there f.
solubility of the drug; however in some cases the drug, particularly a drug having a
tendency for hydrolytic, solvolytic or oxidative instability, can exhibit chemical
degradation to some degree when in solution in a carrier comprising such glycols. This
can be evident by color changes of the drug solution with time. The higher the glycol
content of the carrier, the greater may be the tendency for degradation of a chemically
unstable drug. In one embodiment, therefore, one or more glycols are present in a total

glycol amount of at least about 1% but less than about 50%, for example less than about
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[ 0139] Exanpl es of topoi sonerase inhibiting agents include, but are not
limted to, aclarubicin, anonafide, bel otecan, canptothecin,

10- hydr oxyyoanmyariseci n, 9- am nocanpt ot heci n, ansacri ne, PAEAISAZION3FS4

di fl onot ecan, irinot ecan HCl edot ecarin, epirubicin, etoposide, exatecan,

b t t t N- 80915  t t ,
becat coar iR SR D STl S5 B 305 01 by S6rih o
t opot ecarbard&lf@h@fmh%dﬁﬁen@%é &Rﬁblec%rﬁﬁ}%yﬂ%staﬁﬂéllﬁcﬁ e limted to,

rituxi mab, cetuxi mab, bevaci zumab, trastuzunmab, CD40 -'specific anti bodies
and | GZlFEDQ’b’/dm f Kﬁy@hﬂ@%dlgé3§01$cdm¢'ms pt@ylmhergbmhabPE@dﬁrsmﬁedmﬂl OWOIGZSO,

| b b dt
Cher apt ednicirhud ST F 6 wbblE PG W S bl EREFER, oonEBl SAinies ane,
| ut el ni 2iiRguBO AR ol19a i MENGIAPITRNG, GRGIERS LARI nHGIRELANAY JrepREe) | de

acetate, buserelin, cetrorelix, deslorelin, histrelin, anastrozol e

fosrelin,glyed éirlléllliatﬁ produets sheh as, fox exaaplei Eapmil PEAIMo Lop@ul Por h&& gtle,
t f , |
e | ek RGN0 SRS S8Rl Loy LA TRGRISE, |

fl ut am dehersegest erol, m fepristone, nilutam de, dexanethasone, prednisone
and ot her glucocort|c0|ds 0142] Exampl es of retinoids or deIt0|ds i ncl ude,

but are r8P78li ni Peikrbleglysed ‘ie‘flélls mqhé(i&adﬁth@m mitatiqry mpadivAn d@ long chain
alireti n%&lo L et éﬂaoir{é’lycgﬁa@sr O%@Q@ﬁgdn{e%n}%ﬁgm”[lg}eqﬁ]r@%?srﬁ ﬁgdr%f:arglllant

al kal oi ds I ncl ude, but”-are not mted to, vincristine
Vi ndesi ne:hamd mdhmdmelljmhaemg [l 4] EBreangdioas 6cdndplest dmsoabeut A dairtionr gomecl ude,

but are not, Llimted to ortezom b, 2, Pl - 0052 and PR- 171
[0145] Exdm}}l@gg der qu%@ @aw alflﬁcﬁjﬁ’wegﬁ mﬂ'ﬂeaﬁwéewﬁ% COMpRisiRgCcappylyl and
i nt erfer%ﬁrﬂr@laﬁﬂn%rgjuéaﬁh@&ﬁm%o—endﬁarlﬁrl'dﬂﬂ @%%%ﬁde nkerdefpns dmncl ude

interferon alpha, interferon alpha-2a, 'interferon 4l pha- 2 interferon
beta, i nt'erddamorchgarimglytaidei ma@rlfabrhmelganffheltbrml“w@r tlenioi hglasmmefms tand

SO0 o DAL SRl P0IBT BB abbl A Y Sl Bda, Bl ™
al ent uzunab carBAVLER, indatiaiddmzic dple agilriz wivRideyl tRRI1| ®edtyiNolcgR nﬁhuz-ynam

ozogam cin, ibri tum)mab im (?w no | enograstim nel anoma vacci ne,

ol gr amodirolnyb el Avledivnp longsemist hydiocariadaseiisnn thergleridsinpterials can
51O ML GPTPATNORHIGS 20Eb 1€ of Lorts Prgrmeeut ol s, 2 o0
ti uxet an)[p0Ry)r at Uz wiwabembodimemtnete, carieg@empeibes, pE N WmoRomponent of the
solubilizing agent, a medium chain and/or a long chain triglyceride material. A suitable
example of a medium chain triglyceride material is a caprylic/capric triglyceride product
such as, for example, Captex 355 EP™ of Abitec Corp. and products substantially
equivalent thereto.  Suitable examples of long chain triglycerides include any
pharmaceutically acceptable vegetable oil, for example canola, coconut, corn, cottonseed,
flaxseed, olive, palm, peanut, safflower, sesame, soy and sunflower oils, and mixtures of
such oils. Oils of animal, particularly marine animal, origin can also be used, including
for example fish oil.
[0080] Where one or more glyceride materials are present as a major component of the
solubilizing agent, a suitable total amount of glycerides is an amount effective to
solubilize the phospholipid and, in combination with other components of the carrier,
effective to maintain the drug in solution. For example, glyceride materials such as
medium chain and/or long chain triglycerides can be present in a total glyceride amount of
about 5% to about 70%, for example about 15% to about 60% or about 25% to about 50%,

by weight of the carrier, although greater and lesser amounts can be useful in particular
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alia on the particular cancer present in the patient, the stage, severity
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about 7 days. .In nost Lase ui er age e.interval is about
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(g.d.) acgafﬂuvﬁgrlbgtah@m}feemgmweﬂ@ often suitable. [0169] For the present
enbodi ment, ABT-263 is illustratively present in the pharmaceuti cal

conposi t i[8A%01n t KB phesphatidyigipling Tompercrs £4 wagh oA §B- blpgdqdcmodmw is
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present invention that Is substantr i oequi val ént as de
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accordi ng to the nt .enbodi ment can be.with or w.thout .food, i. a
o st odghmen LGy SRR g BRterddRE Ly ® Bedhariain fBmaa e oL or
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information of relevance to the present i'nvention is available in
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and suppl. erre ary t her et cavai |
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i ncor por ainﬂﬁmtsn BBistrhBicly, PhbiphatidylBiRslRie - bedied enaneeglyErAIVPISBER9[ &h7i] The
followi ng exanples are nerely illustrative, and do not Iimt this
di scl osuriacluded in the carrier in an” amount of about 50% to 100%, for example about 80% to
100%, by weight of the carrier.
[0092] In some embodiments of the invention, the drug-carrier system is dispersible in
an aqueous phase to form a non-gelling, substantially non-transparent liquid dispersion.
This property can readily be tested by one of skill in the art, for example by adding 1 part
of the drug-carrier system to about 20 parts of water with agitation at ambient temperature

and assessing gelling behavior and transparency of the resulting dispersion. Compositions
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in any way. Trademarked ingredients used in the exanples can be substituted
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of certain compositions of the invention when administered orally.

[0094] lustratively where the drug is ABT-263, the carrier ingredients and amounts
thereof are selected to provide solubility of the drug in the carrier of at least about 10
mg/ml, for example at least about 20 mg/ml, at about 25°C.

[0095] A particular composition of the present invention, referred to herein as
“Formulation C”, consists of ABT-263 bis-HCIl in solution at a free base equivalent
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pharmacokinetic (PK) profile having one or more of a higher C,.x or an increased
bioavailability as measured by AUC, for example AUCy 4 or AUCy . Illustratively,
bioavailability can be expressed as a percentage, for example using the parameter F, which
computes AUC for oral delivery of a test composition as a percentage of AUC for
intravenous (i.v.) delivery of the drug in a suitable solvent, taking into account any
difference between oral and 1.v. doses.

[0097] Bioavailability can be determined by PK studies in humans or in any suitable
model species. For present purposes, a dog model, as illustratively described in Example
3 below, is generally suitable. In various illustrative embodiments, where the drug is
ABT-263, compositions of the invention exhibit oral bioavailability of at least about 30%,
at least about 35% or at least about 40%, up to or exceeding about 50%, in a dog model,
when administered as a single dose of about 2.5 to about 10 mg/kg to fasting or non-
fasting animals.

[0098] In one example, the composition comprises ABT-263 and a carrier comprising
ingredients and amounts thereof selected to provide (a) solubility of ABT-263 of at least
about 20 mg/ml at about 25°C; and (b) a PK profile upon oral administration of the
composition in a dog model exhibiting a bioavailability of at least about 30%.

[0099] In another example, the composition comprises ABT-263 and a carrier
comprising ingredients and amounts thereof selected to provide (a) solubility of ABT-263
of at least about 25 mg/ml at about 25°C; and (b) a PK profile upon oral administration of
the composition in a dog model exhibiting a bioavailability of at least about 40%.

[0100] The potential of the present invention to provide bioavailability, for example of
ABT-263, substantially greater, for example at least about 1.5x or at least about 2x
greater, than that of the solution in 10% DMSO in PEG-400 described in above-cited U.S.
Patent Application Publication No. 2007/0027135, is an unexpected benefit of great
practical value, especially in view of the fact that formulation changes apparently have
little effect on bioavailability of earlier generations of Bcl-2 protein family inhibitors such
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as ABT-737. As illustratively described in Example 3 below, bioavailability in a rat
model of ABT-737, formulated in 90% phosphatidylcholine + medium chain triglycerides
53/29 and 10% ecthanol, was only 3.3%, not markedly different from that of other
formulations tested.

[0101] The present invention is not limited by the process used to prepare a
composition as embraced or described herein. Any suitable process of pharmacy can be
used. Illustratively, compositions of the invention can be prepared by a process
comprising simple mixing of the recited ingredients, wherein order of addition is not
critical, to form a drug-carrier system. It is noted, however, that if the phospholipid
component is used in its solid state, for example in the form of soy lecithin, it will
generally be desirable to first solubilize the phospholipid with the solubilizing agent
component or part thereof. Thereafter other ingredients of the carrier, if any, and the drug
can be added by simple mixing, with agitation as appropriate. As mentioned above, use of
a pre-blended product comprising phospholipid and solubilizing agent can simplify
preparation of the composition. An illustrative process employing such a product, in this
case phosphatidylcholine + medium chain triglycerides 53/29, is presented in Example 1
below. Optionally, the drug-carrier system can be used as a premix for capsule filling, as
illustrated in Example 2 below. The term “filling” used in relation to a capsule herein
means placement of a desired amount of a composition in a capsule shell, and should not
be taken to mean that all space in the capsule is necessarily occupied by the composition.
[0102] Compositions embraced herein, including compositions described generally or
with specificity herein, are useful for orally delivering a drug that is a compound of
Formula I or a pharmaceutically acceptable salt, prodrug, salt of a prodrug or metabolite
thereof to a subject. Accordingly, a method of the invention for delivering such a drug to
a subject comprises orally administering a composition as described above.

[0103] The subject can be human or non-human (e.g., a farm, zoo, work or companion
animal, or a laboratory animal used as a model) but in an important embodiment the
subject is a human patient in need of the drug, for example to treat a disease characterized
by apoptotic dysfunction and/or overexpression of an anti-apoptotic Bcl-2 family protein.
A human subject can be male or female and of any age. The patient is typically an adult,
but a method of the invention can be useful to treat a childhood cancer such as leukemia,
for example acute lymphocytic leukemia, in a pediatric patient.

[0104] The composition is normally administered in an amount providing a
therapeutically effective daily dose of the drug. The term “daily dose” herein means the
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the individual subject’s tolerance of the compound, whether the compound is administered
in monotherapy or in combination with one or more other drugs, e.g., other
chemotherapeutics for treatment of cancer, and other factors. Thus the daily dose can vary
within wide margins, for example from about 10 to about 1,000 mg. Greater or lesser
daily doses can be appropriate in specific situations. It will be understood that recitation
herein of a “therapeutically effective” dose herein does not necessarily require that the
drug be therapeutically effective if only a single such dose is administered; typically
therapeutic efficacy depends on the composition being administered repeatedly according
to a regimen involving appropriate frequency and duration of administration. It is strongly
preferred that, while the daily dose selected is sufficient to provide benefit in terms of
treating the cancer, it should not be sufficient to provoke an adverse side-effect to an
unacceptable or intolerable degree. A suitable therapeutically effective dose can be
selected by the physician of ordinary skill without undue experimentation based on the
disclosure herein and on art cited herein, taking into account factors such as those
mentioned above. The physician may, for example, start a cancer patient on a course of
therapy with a relatively low daily dose and titrate the dose upwards over a period of days
or weeks, to reduce risk of adverse side-effects.

[0106] lustratively, suitable doses of ABT-263 are generally about 25 to about 1,000
mg/day, more typically about 50 to about 500 mg/day or about 200 to about 400 mg/day,
for example about 50, about 100, about 150, about 200, about 250, about 300, about 350,
about 400, about 450 or about 500 mg/day, administered at an average dosage interval of
about 3 hours to about 7 days, for example about 8 hours to about 3 days, or about 12
hours to about 2 days. In most cases a once-daily (q.d.) administration regimen is suitable.
[0107] An “average dosage interval” herein is defined as a span of time, for example
one day or one week, divided by the number of unit doses administered over that span of
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exceed about 10 pg/ml, and the steady-state trough plasma concentration (Cpin) should in
general not fall below about 0.5 pug/ml. It will further be found desirable to select, within
the ranges provided above, a daily dosage amount and average dosage interval effective to
provide a Cpax/Cmin ratio not greater than about 5, for example not greater than about 3, at
steady-state. It will be understood that longer dosage intervals will tend to result in greater
Cinax/Cuin ratios. Illustratively, at steady-state, an ABT-263 C.x of about 3 to about 8
ug/ml and Cpiy of about 1 to about 5 pg/ml can be targeted by the present method. Steady-
state values of Cpmax and Cpin can be established in a human PK study, for example
conducted according to standard protocols including but not limited to those acceptable to
a regulatory agency such as the U.S. Food and Drug Administration (FDA).

[0109] Where the composition is in the form of an unencapsulated liquid, the
composition can be swallowed neat, but administration is generally more convenient and
pleasant if the composition is first diluted in a suitable imbibable liquid. Suitable liquid
diluents include without limitation any aqueous beverage such as water, milk, fruit juice
(e.g., apple juice, grape juice, orange juice, efc.), carbonated drink, enteral nutrition
formula, energy drink, tea or coffee. Where a liquid diluent is to be used, the composition
should be mixed with the diluent using sufficient agitation (e.g., by shaking and/or
stirring) to thoroughly disperse the composition in the diluent, and administered
immediately thereafter, so that the composition does not separate from the diluent before
swallowing. If desired the diluent can be in the form of a part-frozen slurry such as a slush
or smoothie. Any convenient rate of dilution can be employed, for example about 1 to
about 100, or about 5 to about 50, parts by volume of the composition per part by volume
of the diluent.

[0110] Where the composition is in the form of a capsule, one to a small plurality of
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limitation, gelatin (in the form of hard gelatin capsules or soft elastic gelatin capsules),
starch, carrageenan and HPMC. Where the drug-carrier system is liquid, soft elastic
gelatin capsules are generally preferred.

[0111] For administering ABT-263 according to the present method, the drug is
illustratively present in the pharmaceutical composition in the form of ABT-263 free base
or ABT-263 bis-HCl. Any ABT-263 composition of the present invention, as defined
more fully above, can be used. In one aspect of the present method, the composition
administered is Formulation C as described above or a composition of the present
invention that is substantially bioequivalent to Formulation C.

[0112] The term “substantially bioequivalent” herein means exhibiting, in a human PK
single- or multiple-dose study in fasting or non-fasting conditions, substantially equal peak
plasma concentration (Cpax) and substantially equal exposure measured as area under the
plasma concentration-time curve, calculated from zero to 24 hours from time of
administration (AUCy ,4) or from zero to infinity (AUCy ). The compositions being
compared for substantial bioequivalence should be administered at the same dose or doses,
expressed in the case of ABT-263 as free base equivalent. If a multiple-dose study is used
to draw the comparison, it is the steady-state values of Cpnax and AUC that are used. In the
present context, Cnax or AUC of a test composition is “substantially equal” if it is no less
than 80% and no greater than 125% of the corresponding parameter in a reference
composition (e.g., Formulation C as described above).

[0113] As compositions of the present invention typically exhibit only a minor food
effect, administration according to the present embodiment can be with or without food,
i.e., in a non-fasting or fasting condition. It is generally preferred to administer the present
compositions to a non-fasting patient.

[0114] Compositions of the invention are suitable for use in monotherapy or in
combination therapy, for example with other chemotherapeutics or with ionizing radiation.
A particular advantage of the present invention is that it permits once-daily oral
administration, a regimen which is convenient for the patient who is undergoing treatment
with other orally administered drugs on a once-daily regimen. Oral administration is
casily accomplished by the patient him/herself or by a caregiver in the patient’s home; it is
also a convenient route of administration for patients in a hospital or residential care
setting.
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[0115] Combination therapies illustratively include administration of a composition of
the present invention, for example such a composition comprising ABT-263,
concomitantly with one or more of bortezomid, carboplatin, cisplatin, cyclophosphamide,
dacarbazine, dexamethasone, docetaxel, doxorubicin, etoposide, fludarabine,
hydroxydoxorubicin, irinotecan, paclitaxel, rapamycin, rituximab, vincristine and the like,
for example with a polytherapy such as CHOP (cyclophosphamide + hydroxydoxorubicin
+ vincristine + prednisone), RCVP (rituximab + cyclophosphamide + vincristine +
prednisone), R-CHOP (rituximab + CHOP) or DA-EPOCH-R (dose-adjusted etoposide,
prednisone, vincristine, cyclophosphamide, doxorubicin and rituximab).

[0116] A composition of the invention, for example such a composition comprising
ABT-263, can be administered in combination therapy with one or more therapeutic agents
that include, but are not limited to, angiogenesis inhibitors, antiproliferative agents, other
apoptosis promoters (for example, Bcl-xL, Bel-w and Bfl-1 inhibitors), activators of a death
receptor pathway, BiTE (bi-specific T-cell engager) antibodies, dual variable domain
binding proteins (DVDs), inhibitors of apoptosis proteins (IAPs), microRNAs, mitogen-
activated extracellular signal-regulated kinase inhibitors, multivalent binding proteins, poly-
ADP (adenosine diphosphate)-ribose polymerase (PARP) inhibitors, small inhibitory
ribonucleic acids (siRNAs), kinase inhibitors, receptor tyrosine kinase inhibitors, aurora
kinase inhibitors, polo-like kinase inhibitors, bcr-abl kinase inhibitors, growth factor
inhibitors, COX-2 inhibitors, non-steroidal anti-inflammatory drugs (NSAIDs), antimitotic
agents, alkylating agents, antimetabolites, intercalating antibiotics, platinum-containing
chemotherapeutic agents, growth factor inhibitors, ionizing radiation, cell cycle inhibitors,
enzymes, topoisomerase inhibitors, biologic response modifiers, immunologicals,
antibodies, hormonal therapies, retinoids, deltoids, plant alkaloids, proteasome inhibitors,
HSP-90 inhibitors, histone deacetylase (HDAC) inhibitors, purine analogs, pyrimidine
analogs, MEK inhibitors, CDK inhibitors, ErbB2 receptor inhibitors, mTOR inhibitors as
well as other antitumor agents.

[0117] Angiogenesis inhibitors include, but are not limited to, EGFR inhibitors,
PDGFR inhibitors, VEGFR inhibitors, TIE2 inhibitors, IGFIR inhibitors, matrix
metalloproteinase 2 (MMP-2) inhibitors, matrix metalloproteinase 9 (MMP-9) inhibitors
and thrombospondin analogs.

[0118] Examples of EGFR inhibitors include, but are not limited to, gefitinib,
erlotinib, cetuximab, EMD-7200, ABX-EGF, HR3, IgA antibodies, TP-38 (IVAX), EGFR
fusion protein, EGF-vaccine, anti-EGFR immunoliposomes and lapatinib.
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herein include, but are not limited to, AT-101 ((—)gossypol), Genasense™ Bcl-2-targeting
antisense oligonucleotide (G3139 or oblimersen), IPI-194, IPI-565, ABT-737, GX-070
(obatoclax) and the like.
[0122] Activators of a death receptor pathway include, but are not limited to, TRAIL,
antibodies or other agents that target death receptors (e.g., DR4 and DRS5) such as apomab,
conatumumab, ETR2-ST01, GDCO0145 (lexatumumab), HGS-1029, LBY-135, PRO-1762
and trastuzumab.
[0123] Examples of thrombospondin analogs include, but are not limited to, TSP-1,
ABT-510, ABT-567 and ABT-898.
[0124] Examples of aurora kinase inhibitors include, but are not limited to, VX-680,
AZD-1152 and MLN-8054.
[0125] An example of a polo-like kinase inhibitor includes, but is not limited to,
BI-2536.
[0126] Examples of ber-abl kinase inhibitors include, but are not limited to, imatinib
and dasatinib.
[0127] Examples of platinum-containing agents include, but are not limited to,
cisplatin, carboplatin, eptaplatin, lobaplatin, nedaplatin, oxaliplatin and satraplatin.
[0128] Examples of mTOR inhibitors include, but are not limited to, CCI-779,
rapamycin, temsirolimus, everolimus, RAD00O1 and AP-23573.
[0129] Examples of HSP-90 inhibitors include, but are not limited to, geldanamycin,
radicicol, 17-AAG, KOS-953, 17-DMAG, CNF-101, CNF-1010, 17-AAG-nab,
NCS-683664, efungumab, CNF-2024, PU3, PU24FCl, VER-49009, IPI-504, SNX-2112
and STA-9090.
[0130] Examples of HDAC inhibitors include, but are not limited to, suberoylanilide
hydroxamic acid (SAHA), MS-275, valproic acid, TSA, LAQ-824, trapoxin and
depsipeptide.
[0131] Examples of MEK inhibitors include, but are not limited to, PD-325901,
ARRY-142886, ARRY-438162 and PD-98059.
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[0132] Examples of CDK inhibitors include, but are not limited to, flavopyridol,
MCS-5A, CVT-2584, seliciclib ZK-304709, PHA-690509, BMI-1040, GPC-286199,
BMS-387032, PD-332991 and AZD-5438.

[0133] Examples of COX-2 inhibitors include, but are not limited to, celecoxib,
parecoxib, deracoxib, ABT-963, ctoricoxib, lumiracoxib, BMS-347070, RS 57067,
NS-398, wvaldecoxib, rofecoxib, SD-8381, 4-methyl-2-(3,4-dimethylphenyl)-1-(4-
sulfamoylphenyl)-1H-pyrrole, T-614, JTE-522, S-2474, SVT-2016, CT-3 and SC-58125.
[0134] Examples of NSAIDs include, but are not limited to, salsalate, diflunisal,
ibuprofen, ketoprofen, nabumetone, piroxicam, naproxen, diclofenac, indomethacin,
sulindac, tolmetin, etodolac, ketorolac and oxaprozin.

[0135] Examples of ErbB2 receptor inhibitors include, but are not limited to,
CP-724714, canertinib, trastuzumab, petuzumab, TAK-165, ionafamib, GW-282974,
EKB-569, PI-166, dHER2, APC-8024, anti-HER/2neu bispecific antibody B7.her21gG3
and HER?2 trifunctional bispecific antibodies mAB AR-209 and mAB 2B-1.

[0136] Examples of alkylating agents include, but are not limited to, nitrogen mustard
N-oxide, cyclophosphamide, ifosfamide, trofosfamide, chlorambucil, melphalan, busulfan,
mitobronitol, carboquone, thiotepa, ranimustine, nimustine, Cloretazine™ (laromustine),
AMD-473, altretamine, AP-5280, apaziquone, brostallicin, bendamustine, carmustine,
estramustine, fotemustine, glufosfamide, KW-2170, mafosfamide, mitolactol, lomustine,
treosulfan, dacarbazine and temozolomide.

[0137] Examples of antimetabolites include, but are not limited to, methotrexate,
6-mercaptopurine riboside, mercaptopurine, 5-fluorouracil (5-FU) alone or in combination
with leucovorin, tegafur, UFT, doxifluridine, carmofur, cytarabine, cytarabine ocfosfate,
enocitabine, S-1, pemetrexed, gemcitabine, fludarabine, 5-azacitidine, capecitabine,
cladribine, clofarabine, decitabine, eflornithine, ethenylcytidine, cytosine arabinoside,
hydroxyurea, TS-1, melphalan, nelarabine, nolatrexed, disodium pemetrexed, pentostatin,
pelitrexol, raltitrexed, triapine, trimetrexate, vidarabine, mycophenolic acid, ocfosfate,
pentostatin, tiazofurin, ribavirin, EICAR, hydroxyurea and deferoxamine.

[0138] Examples of antibiotics include, but are not limited to, intercalating antibiotics,
aclarubicin, actinomycin D, amrubicin, annamycin, adriamycin, bleomycin, daunorubicin,
doxorubicin (including liposomal doxorubicin), elsamitrucin, epirubicin, glarubicin,
idarubicin, mitomycin C, nemorubicin, neocarzinostatin, peplomycin, pirarubicin,
rebeccamycin, stimalamer, streptozocin, valrubicin, zinostatin and combinations thereof.
[0139] Examples of topoisomerase inhibiting agents include, but are not limited to,
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[0190] Bi oavai l ability of ABT-263 when admi nistered in a PEG 400/ Phosal 50
PGTM DWVBO (60:30:10) carrier showed a positive food effect in this dog
study, nowofasred9ani mal s exhi biting hi gher bioavail abi IPCryusedian3idoast ed
ani mal s. However, even in fasted ani mal s the bioavailability was >30% It

is believed that the b ef of adm ni sterjng to a non-fast.ing
subj ect r?&fﬁwhlenn&en%lﬁfa i elat%laegtmmﬁte yctrﬂxstﬁamttcgbl Plaeymbut in
a reducectaﬁﬁstut%ctn t %n?sb!&ir%(:t d%ahiAlhd | tifo ORI eirfrotddn Sty &tot&%ﬁn%?»

free base fornmuiatiions in dogs [0191]Si ngle-dose pharnacoklnetlcs of
ABT- 263 Gmnebwbaeemosdtumm@nmtdmmubeﬂm@gsnmmemehemammauedhﬁmnthhﬂéﬂﬁed

beagl e do n = 3) .af a 50 /d adm i stered orally in the
Form of - ITReArpr| Wb PBan iR drhiHg a or Gor R ey SoctRuee i Do
Addi ti onabpotecagne fornul ati on was tested at a 20 ng/ kg oral dose in

non-fasted beagle dogs (n = 4). Blood sanples were taken, plasma was
separ at ed014BT- 2E3amplss 0§ entahasics ingndePut g aeft imited s rituxiplabs eriuxiaeb,

det er m “eo%mécgﬂm% PRI }’n%;)s A Bl 'aﬁﬁﬁqgtﬂe%s gﬁ&.ﬂ%ﬁﬁﬁmg&%ﬁ Litkaaloat a

(means fro or 4 anim are shown in paraneters of
ABT- 263 «mﬁeafb@ﬁemmﬁﬁhmmbomﬂ&mbkﬁﬂbpaweulGzﬁﬂnpaﬁﬂﬁmmnaalnnmﬁmnM@SMQU dogs
Carrier ABT-263 dose Cnax (ng/ml) AUCO ", (ttg.hr/nml) Bioavail- ability
(F% PEGH$00rwR#zal 50 PG DMBO (60: 30: 10) 20 ng/ kg

[0141] Examples of hormonal therapies include, but are not limited to, sevelamer
carbonate, rilostane, luteinizing hormone releasing hormone, modrastane, exemestane,
leuprolide acetate, buserelin, cetrorelix, deslorelin, histrelin, anastrozole, fosrelin,
goserelin, degarelix, doxercalciferol, fadrozole, formestane, tamoxifen, arzoxifene,
bicalutamide, abarelix, triptorelin, finasteride, fulvestrant, toremifene, raloxifene,
trilostane, lasofoxifene, letrozole, flutamide, megesterol, mifepristone, nilutamide,
dexamethasone, prednisone and other glucocorticoids.
[0142] Examples of retinoids or deltoids include, but are not limited to, seocalcitol,
lexacalcitol, fenretinide, aliretinoin, tretinoin, bexarotene and LGD-1550.
[0143] Examples of plant alkaloids include, but are not limited to, vincristine,
vinblasting, vindesine and vinorelbine.
[0144] Examples of proteasome inhibitors include, but are not limited to, bortezomib,
MG-132, NPI-0052 and PR-171.
[0145] Examples of immunologicals include, but are not limited to, interferons and
numerous other immune-enhancing agents. Interferons include interferon alpha, interferon
alpha-2a, interferon alpha-2b, interferon beta, interferon gamma-1a, interferon gamma-1b,
interferon gamma-nl and combinations thereof. Other agents include filgrastim, lentinan,
sizofilan, BCG live, ubenimex, WF-10 (tetrachlorodecaoxide or TCDO), aldesleukin,
alemtuzumab, BAM-002, dacarbazine, daclizumab, denileukin, gemtuzumab ozogamicin,
ibritumomab, imiquimod, lenograstim, melanoma vaccine, molgramostim, sargaramostim,
tasonermin, tecleukin, thymalasin, tositumomab, Virulizin™ immunotherapeutic of Lorus
Pharmaceuticals, Z-100 (specific substance of Maruyama or SSM), Zevalin™ (90Y-
ibritumomab  tiuxetan), epratuzumab, mitumomab, oregovomab, pemtumomab,
Provenge™ (sipuleucel-T), teceleukin, Therocys™ (Bacillus Calmette-Guerin), cytotoxic
lymphocyte antigen 4 (CTLA4) antibodies and agents capable of blocking CTLA4 such as
32



47.3 537.2 51. 3 Phosal 53 MCT/ PEG 400 (70:30) 50 ng/dog 21.5 119.8 53.0
Capmul PG- 8/ Crenophor EL (90:10) 50 ng/dog 10.61 63.3 27.7 Capmul PG 8 50
ngy/ dog 6.wWO0 268/127®4. 9 ol ei ¢ aci d/ PEG 400/ Cr enophor EL (80TAB2010)033#®4 ny/ dog
6.84 43.8

MDX-010.

[0146] Examples of biological response modifiers are agents that modify defense
mechanisms of living organisms or biological responses, such as survival, growth, or
differentiation of tissue cells to direct them to have anti-tumor activity. Such agents
include, but are not limited to, krestin, lentinan, sizofuran, picibanil, PF-3512676 and
ubenimex.

[0147] Examples of pyrimidine analogs include, but are not limited to, 5-fluorouracil,
floxuridine, doxifluridine, raltitrexed, cytarabine, cytosine arabinoside, fludarabine,
triacetyluridine, troxacitabine and gemcitabine.

[0148] Examples of purine analogs include, but are not limited to, mercaptopurine and
thioguanine.

[0149] Examples of antimitotic agents include, but are not limited to, N-(2-((4-
hydroxyphenyl)amino)pyridin-3-yl)-4-methoxybenzenesulfonamide, paclitaxel, docetaxel,
larotaxel, epothilone D, PNU-100940, batabulin, ixabepilone, patupilone, XRP-98§1,
vinflunine and ZK-EPO (synthetic epothilone).

[0150] Examples of radiotherapy include, but are not limited to, external beam
radiotherapy (XBRT), teletherapy, brachytherapy, sealed-source radiotherapy and
unsealed-source radiotherapy.

[0151] BiTE antibodies are bi-specific antibodies that direct T-cells to attack cancer
cells by simultancously binding the two cells. The T-cell then attacks the target cancer
cell. Examples of BiTE antibodies include, but are not limited to, adecatumumab
(Micromet MT201), blinatumomab (Micromet MT103) and the like. Without being
limited by theory, one of the mechanisms by which T-cells elicit apoptosis of the target
cancer cell is by exocytosis of cytolytic granule components, which include perforin and
granzyme B. In this regard, Bcl-2 has been shown to attenuate the induction of apoptosis
by both perforin and granzyme B. These data suggest that inhibition of Bcl-2 could
enhance the cytotoxic effects elicited by T-cells when targeted to cancer cells (Sutton et al.
(1997) J. Immunol. 158:5783-5790).

[0152] SiRNAs are molecules having endogenous RNA bases or chemically modified
nucleotides. The modifications do not abolish cellular activity, but rather impart increased

stability and/or increased cellular potency. Examples of chemical modifications include
phosphorothioate groups, 2'-deoxynucleotide, 2'-OCH3-containing ribonucleotides, 2'-F-

ribonucleotides, 2'-methoxyethyl ribonucleotides, combinations thercof and the like. The
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20.5 [0193] Conpositions of the invention having a carrier conprising
Phosal 50 PGITM or Phosal 53 MCTTm exhi bited substantially higher ABT-263
bi oavai | alDI20toy12712t hi s dog nodel than conparati ve conp®€iritisees/obsvs ng
different carriers. Exanple 8. PK study of ABT-263 bis-HC1 formulations in

dogs [019 i ngl e- dose phar racoki net i of ABT-263 bis-HC1 sol ytion
formul at IORSAvere Teva ) gﬁgﬁﬁ efgas§§a208eaa5ea6<§g§§ruewre§ &2 af*8PIN% 46. 5
or 50 ny/@oge/@b@c daskds, AP %ic%ﬁ%g%s(?rrﬁishﬁétdh@s tRg) Ry ?}&fesslehqi‘d' ekifsi 4J ed
capsul es contai ni ng approximately mg/ M ABT-263. Bl ood sanpl es were

t aken, plrasyide walsves epar siteading ABY-dvaBlenirand e bIRNAIL (dRBYA R 680 hlev éhet saatd ons

In plasm re determ ned and PK pa ters were calcul ated as i anpl
5 Poaon et phanTRoidRs i SR R RAT RS st inRt) s Foveigned). TP ©
2010/ 127132t 68201 310RB80TA chaleeprBsenPn RRE 8ETRE @h8/0P fthABKisef3 ddasid Hisl

solution-filled capsul e conpositions in non-fasted dogs Carrier ABT-263

dose (ng/wdhys oresgrgimthe Skumd/ (aighed-erds & o aivan strapdi [Fot gxample, siRNAs
targeting Mcl-1 have been shown to enhance the activity of ABT-263 (Tse et al. (2008)
Cancer Res. 68:3421-3428 and references therein).
[0153] Multivalent binding proteins are binding proteins comprising two or more
antigen binding sites. Multivalent binding proteins are engineered to have the three or
more antigen binding sites and are generally not naturally occurring antibodies. The term
“multispecific binding protein” means a binding protein capable of binding two or more
related or unrelated targets. Dual variable domain (DVD) binding proteins are tetravalent
or multivalent binding proteins binding proteins comprising two or more antigen binding
sites. Such DVDs may be monospecific (i.e., capable of binding one antigen) or
multispecific (i.e., capable of binding two or more antigens). DVD binding proteins
comprising two heavy-chain DVD polypeptides and two light-chain DVD polypeptides
are referred to as DVD Ig’s. Each half of a DVD Ig comprises a heavy-chain DVD
polypeptide, a light-chain DVD polypeptide, and two antigen binding sites. Each binding
site comprises a heavy -chain variable domain and a light-chain variable domain with a
total of 6 CDRs involved in antigen binding per antigen binding site.
[0154] PARP inhibitors include, but are not limited to, ABT-888, olaparib, KU-59436,
AZD-2281, AG-014699, BSI-201, BGP-15, INO-1001, ONO-2231 and the like.
[0155] Additionally or alternatively, a composition of the invention, for example such
a composition comprising ABT-263, can be administered in combination therapy with one
or more antitumor agents selected from ABT-100, N-acetylcolchinol-O-phosphate,
acitretin, AE-941, aglycon protopanaxadiol, arglabin, arsenic trioxide, AS04 adjuvant-
adsorbed HPV vaccine, L-asparaginase, atamestane, atrasentan, AVE-8062, bosentan,
canfosfamide, Canvaxin™, catumaxomab, CecaVac™, celmoleukin, combrestatin A4P,
contusugene ladenovec, Cotara™, cyproterone, deoxycoformycin, dexrazoxane, N,N-
diethyl-2-(4-(phenylmethyl)phenoxy)ethanamine, 5,6-dimethylxanthenone-4-acetic acid,
docosahexaenoic acid/paclitaxel, discodermolide, efaproxiral, enzastaurin, epothilone B,
cthynyluracil, exisulind, falimarev, Gastrimmune™, GMK vaccine, GVAX™,
halofuginone, histamine, hydroxycarbamide, ibandronic acid, ibritumomab tiuxetan, IL-
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(F% Phosal 53 MCT/ PEG 400 (70:30) 46.5 8.89 89.6 40.8 Labrasol 46.5 8.05
65.1 29.4 Phosal 53 MCT/Labrasol (70:30) 50 15.83 94.3 38.5 Labrasol / Tween
20 (70: 30)W0=20101127832 84.8 39.0 Phosal 53 MCT/ Tween 20 (8®CZ0)S2010/033074

13-PE38, inalimarev, interleukin 4, KSB-311, lanrcotide, lenalidomide, lonafarnib,
lovastatin,  5,10-methylenetetrahydrofolate, —mifamurtide, miltefosine, motexafin,
oblimersen, OncoVAX™, Osidem™, paclitaxel albumin-stabilized nanoparticle,
paclitaxel poliglumex, pamidronate, panitumumab, peginterferon alfa, pegaspargase,
phenoxodiol, poly(I)-poly(C12U), procarbazine, ranpirnase, rebimastat, recombinant
quadrivalent HPV vaccine, squalamine, staurosporine, STn-KLH vaccine, T4 endonuclase
V, tazarotene, 6,6',7,12-tetramethoxy-2,2'-dimethyl-1p-berbaman, thalidomide,
TNFerade™, '*'-tositumomab, trabectedin, triazone, tumor necrosis factor, Ukrain™,
vaccinia-MUC-1 vaccine, L-valine-L-boroproline, Vitaxin™, vitespen, zoledronic acid
and zorubicin.

[0156] In one embodiment, a composition of the invention, for example such a
composition comprising ABT-263, is administered in a therapeutically effective amount to
a subject in need thereof to treat a disease during which is overexpressed one or more of
antiapoptotic Bcl-2 protein, antiapoptotic Bcl-X; protein and antiapoptotic Bcl-w protein.
[0157] In another embodiment, a composition of the invention, for example such a
composition comprising ABT-263, is administered in a therapeutically effective amount to
a subject in need thereof to treat a disease of abnormal cell growth and/or dysregulated
apoptosis.

[0158] Examples of such diseases include, but are not limited to, cancer,
mesothelioma, bladder cancer, pancreatic cancer, skin cancer, cancer of the head or neck,
cutancous or intraocular melanoma, ovarian cancer, breast cancer, uterine cancer,
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix,
carcinoma of the vagina, carcinoma of the vulva, bone cancer, colon cancer, rectal cancer,
cancer of the anal region, stomach cancer, gastrointestinal (gastric, colorectal and/or
duodenal) cancer, chronic lymphocytic leukemia, acute lymphocytic leukemia, esophageal
cancer, cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid
gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue,
cancer of the urethra, cancer of the penis, testicular cancer, hepatocellular (hepatic and/or
biliary duct) cancer, primary or secondary central nervous system tumor, primary or
secondary brain tumor, Hodgkin’s disease, chronic or acute leukemia, chronic myeloid
leukemia, lymphocytic lymphoma, lymphoblastic leukemia, follicular lymphoma,
lymphoid malignancies of T-cell or B-cell origin, melanoma, multiple myeloma, oral
cancer, non-small-cell lung cancer, prostate cancer, small-cell lung cancer, cancer of the
kidney and/or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the
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50 14.02 89.9 48.5 Phosal 53 MCT 50 9.25 89.7 49.0 [0196] Conpositions of
the invention having a carrier conprising Phosal 53 MCTTm al |l exhi bited
accept ablwoAB/260¥2bi oavai lability in this study. ExanplPeTAiS28ha3zw74d
clinical PK study of ABT-263 bis-HC1 formulation [0197] A random zed,

pl acebo-controll ed, nulti-center, parallel-group sﬁ%h was conducted, to

p 2
eval uat e SREEr NYVPES SHECTBK NHUEY | SR PEYOHY S¥FFRC 1YIrhonge 198 Hodgkin's

bi oavai | Q?hl}}h$l’¥a 0§piﬁ‘aﬁ ABI -283rsf Yramu! ﬁ&rhoﬁlid?ﬁa,tﬂﬁliﬁf}esaﬁéﬁorﬁa{,‘vﬁﬁéﬂo‘éﬂrﬁc@l _
approxi matel'y 40 human subjects fol |l owm ng dose escal ati on. The fornul ation
t est ed wasnéany gall diladsler Canserd ednione f hibe edpheenp chplan@dcdreinpmABTibRE& ching- HCL
powder dissolved to % C @ctentration of t.25 /OT in a 90:10 m xture of
Phosal 53'° OfKa " 8’1‘?@ Pzgfné'ld)réllc(%‘rl?g}a l%ﬁ{%% hanol ). The formul ati on was
prepar ed [omRdi ateh Ynd@é pahiRifat ¥mbo@inchB raeoint}RitidR A th OOy for dkahdle t O
oral adm nistration. [0598] Subj ects net all of the follow ng inclusion

criteria steh apwmnositivatqoorrisingofBlleX(s, ihadmapvercd 18 aythgragegicglly chfective

hi st ol ogi ly.doc ted di j ' | y Lned in
he oer LY ¢ RSB Skl annest b alulanplalde LSIRLE AT, dahLacS,

t r eat mentbohe ghdiBsw kaced deywipdlajadcorpthrgniangmpasd ticHeulculip eaifuteslydipheage | S
refractory or .the subject had experienced progressive disease fol]l]owi ng the
t r eat mentleukepfia,gglprocid Gggecrofesomhager deanset hshpteaclbia rrickagiyARheRRbticor CT)

e v APl APOM RO IR AOLD 40BN P gyt

per f or mamudasoo, enylogeneas [Eakdreia/ niyeloow) pral ichneog,caiaviam gaiBSRI non-small-cell

anti - deprlﬁggs garrl{[cgf, ppo%gltebga%rc]ert S'\r%a il-\éicli.lﬁmg Cgltlcaélt’) lo? sp gesneca];lgerr. at | east
[0160] According to any of these embodiments, the composition can be administered
in monotherapy or in combination therapy with one or more additional therapeutic agents.
[0161] For example, a method for treating mesothelioma, bladder cancer, pancreatic
cancer, skin cancer, cancer of the head or neck, cutancous or intraocular melanoma,
ovarian cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma
of the endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the
vulva, bone cancer, colon cancer, rectal cancer, cancer of the anal region, stomach cancer,
gastrointestinal (gastric, colorectal and/or duodenal) cancer, chronic lymphocytic
leukemia, acute lymphocytic leukemia, esophageal cancer, cancer of the small intestine,
cancer of the endocrine system, cancer of the thyroid gland, cancer of the parathyroid
gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of
the penis, testicular cancer, hepatocellular (hepatic and/or biliary duct) cancer, primary or
secondary central nervous system tumor, primary or secondary brain tumor, Hodgkin’s
disease, chronic or acute leukemia, chronic myeloid leukemia, lymphocytic lymphoma,
lymphoblastic leukemia, follicular lymphoma, lymphoid malignancies of T-cell or B-cell
origin, melanoma, multiple myeloma, oral cancer, non-small-cell lung cancer, prostate
cancer, small-cell lung cancer, cancer of the kidney and/or ureter, renal cell carcinoma,
carcinoma of the renal pelvis, neoplasms of the central nervous system, primary central
nervous system lymphoma, non Hodgkin’s lymphoma, spinal axis tumors, brain stem
glioma, pituitary adenoma, adrenocortical cancer, gall bladder cancer, cancer of the
spleen, cholangiocarcinoma, fibrosarcoma, neuroblastoma, retinoblastoma or a

combination thercof in a subject comprises administering to the subject therapeutically
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21 days prior to the first dose of study drug; bone marrow ANC (absol ute
neut rophil count) >1,0004d, platelet count >100, 000/ m®B, and henogl obi n

| evel >9.Wwogbdl127192erum creati nine <2.0 ng/di or cal cul acedisesieasiond ne

cl earance >50; am notransferases (AST and ALT) <3xULN (upper |evel of

normal ) and bilirubin <1.5XxULN (subjects.with Glbert's syndrone can have
bi I i rubi rF?git}%e XOPWY'S Ofgada?g‘iﬂf%ﬁqgﬁwn(ogﬁiﬁH}aYﬁH“‘?—’**r)fo%’%a”}%ﬁ%é i hePPHHANN, i f

fenal e, rE_é%{priQﬁlgSMB@lZ@[ b %B)eéﬁé §r nddPS B%%Qﬁﬁéaxl’in&?s'ﬁn@,t chemstit@amayear or
had negative results for a pregnancy test; and if non-vasectom zed nal e,

must haveapmatin,deCHOR RCCBMAHPOCHROf dreezemilly had several cycl es,
dependi n t he .subj.ect s’ esponse to the.dru For t.he first cl e,
ror et ot 0P8R e IR AR lE SRR D SO maoTuT S e bt b Rl e e o
to Day 1 @npeyieibe Cél)ﬂpll‘iﬁﬂ? APy 361 -id ddrhdlst Qe th Dihcrpy@itanl bridetie st fo0

e

conpl ete a 24-day cyc cle 1 only). Al subjects received Fornmulation C
under fagt pulged oididcidothsreoh imayonathesry @hdercordmnatignt thagpy ofidh ttanesideaf t er

a standar f ugdy her 0 :
profile gt ARS IO AR, fr t&gly%ls RIGHDS, RIS D AEPRIEROG ol b
f ol | owi ndntahethpsiicaltp sfcaifvetanguht, fot treatmbst dffu Bhodbid Makbeasys sidheas B-

si ngl e-dose PK of Fornulation C ABT-263 was adm nistered for 14
consecut iS¢H lgapkoma e rageldodgkiy's bymphamizy days (21-day cycle) for all

subseque cle . - 3..a s [ F I ects

sel f - ad mqg}@er egp %ﬁ?—cg%%w{élrggflﬁg&gﬁlggtsdgg?%}p?%?{#)gf gﬂpep?%?ﬁréglf gqry&gglp% nut es
after a buealkfasipospiooviothmgingpABIX2GPatie hymb20erkd ah ,a thetapewtppHpxifieetie y 30%
calories fromfat. OZOOgForguéati n C dosin beIgan at . 10 glg BT- 263 .and
escal at ed™MBME Qe FHAITH B M 18Ere é‘é%%?%)er Vi AU 4t cpmhiption Higprse fath

each cohqidposiiRevidesfindoebiord rfﬂﬁihllab,otﬁﬁarﬁg HER TIROPL ROV B EPOCQKIRCHL | es
occurred, after which dose escalated in 25-40% i ncrenents. Platelet |evels

wer e nonitooteeemibnin ¢ dwirgwetically ¢fifctivenadwsiat, dec akathicoh ofl ebioicolysnphpoRd1] The
first suti'% ct .in ea h1 coglgrt. qowl eted two weeks of dosing before nore

subj ect s 'ERFEIT HCUESYRIPAPSIE 'WE P HE next dose | evel proceeded when all

assi gned [gué4|ect Thé Pradet iMEshtioa NNt prooiipt etredhdd oraMsihRinthg hovloodstream
experiencing a dose-limting toxicity (DLT). If one subject within any dose
| evel expdrd bysat cancel Paticit aothetapeitically ghpetttesplopnae cenreniratin oft ABfai63dose

level . - Y0.20101.127192RCTLLREALO/ Q3307 4.d-02071 A Blbwsl el AL NG,

i ncl udi ng wer ght', "oral "body tenperature, ood pressure,” and pul'se, was
per 1;1 or m;tzjyhﬁ.fmﬁxen@@m iCﬁngpOSﬁﬁ@aﬂ eohrﬁprﬁléﬁxyg ?ar\;lg%%friélr:yfsteﬂﬂ;hhlt ﬁjék!i;ﬁr'@qst{lagﬂl“-%&h!ne I( or
within ours prjior), an e Final Visit. S omdirecte Sj ca
exam nat iaoah%@ceg@cﬁl&f Pr%C&PW@[&W@ PERBUGHA Y ¢ ipif%/c{lrup@ O&Wt@@%é%he%%n@ver

rece=ea" gyl RO, SAq Uy AOSPRERA g 1o
of each sumlisegueniceoiclly dcoeptatile bolnbifi2ingeompoperitoin)a dasagd araduntiegiivaleand a
saf ety { oLl gue w5l 05 ReaBr FI0R-RE) | QTARRE,L'AYES ARATSPSLARY ©ne
hours to about 7 days.
[0165] What constitutes a therapeutically effective plasma concentration depends inter
alia on the particular cancer present in the patient, the stage, severity and aggressiveness
of the cancer, and the outcome sought (e.g., stabilization, reduction in tumor growth,
tumor shrinkage, reduced risk of metastasis, efc.). It is strongly preferred that, while the
plasma concentration is sufficient to provide benefit in terms of treating the cancer, it
should not be sufficient to provoke an adverse side-effect to an unacceptable or intolerable
degree.
[0166] For treatment of cancer in general and of a lymphoid malignancy such as non-
Hodgkin’s lymphoma in particular, the plasma concentration of ABT-263 should in most
cases be maintained in a range of about 0.5 to about 10 pg/ml. Thus, during a course of
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Fully active, able to carry on all pre-di sease performance w thout
restriction. 1 Restricted in physically strenuous activity but anbul atory
and abl e wo20awry19out work of a |light or sedentary nat uPeT/UsS2@0/033074ht
housework, office work 2 Anbulatory and capable of all self-care but unable

to carr wor k act ties about reth 50% of
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self-care. Totadl confined to bed or chair. [ 0203] IjéL Ffood and pl asna
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sanpl e) heigedafties pdasit pgthdday 1, at 0.5, 1,
[0167] A daily dosage amount effective to maintain a therapeutically effective ABT-
263 plasma level is, according to the present embodiment, about 50 to about 500 mg. In
most cases a suitable daily dosage amount is about 200 to about 400 mg. Illustratively, the
daily dosage amount can be for example about 50, about 100, about 150, about 200, about
250, about 300, about 350, about 400, about 450 or about 500 mg.
[0168] An average dosage interval effective to maintain a therapeutically effective
ABT-263 plasma level is, according to the present embodiment, about 3 hours to about 7
days. In most cases a suitable average dosage interval is about 8 hours to about 3 days, or
about 12 hours to about 2 days. A once-daily (q.d.) administration regimen is often
suitable.
[0169] For the present embodiment, ABT-263 is illustratively present in the
pharmaceutical composition in the form of ABT-263 free base or ABT-263 bis-HCl. Any
ABT-263 composition of the present invention, as defined more fully above, can be used.
In one aspect of the present embodiment, the composition administered is (a) a prototype
formulation consisting essentially of, or consisting of, a 25 mg/ml solution of ABT-263
bis-HCl in a carrier consisting of 90% by weight phospholipid/medium chain triglyceride
53/29 and 10% by weight dehydrated alcohol USP, or (b) a composition of the present
invention that is substantially bioequivalent as defined herein to that prototype
formulation.
[0170] As in other embodiments, administration according to the present embodiment
can be with or without food, i.e., in a non-fasting or fasting condition. It is generally
preferred to administer the present compositions to a non-fasting patient.
[0171] Further information of relevance to the present invention is available in a
recently published article by Tse et al. (2008) Cancer Res. 68:3421-3428 and
supplementary data  thereto available at Cancer  Resecarch Online
(cancerres.aacrjournals.org/). This article and its supplementary data are incorporated in
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2, 3, 4, 6, 8 and 24 (Day 2, pre-dose sanple) hours after dosing; Day 14,
prior to dosing (0 hour) and at 0.5, 1, 2, 3, 4, 6 and 8 hours after

dosi ng. As0i20ioonalozbl ood sanpl es were collected at 0 horcT(yse@oms®e) on Day
14, Cycle 2 through Q/cl e 6. Sufficient blood was collected to provide

approximately 1 m asma from each sanple. A total of 27 bl ood sanples
(appr oxi ?15%%} ti’}ﬁ%maié gjer(‘?B?q ected per subject for pharmacokinetic

anal ysis during Cycle 1 and one additional bl ood sanpl e per subject per
cycle, up to Cycle 6. [0205] Val ues ForMMESShar nacoki neti c paraneters of

ABT- 263, bw]udl @%m @w%b%ﬁg vgfg npéré’i 'Iﬁus‘&%ﬂ%%&%'n%{‘hﬁl%fg)dlscﬁ gf" to

Crrax(pektlrre ase elimnati'on rate constant
term nal ieldnyl way.i ofiralehfrkbd flﬂgl’éﬂlﬂiﬂ.@)usedrlﬁathﬂ rtempidaecapl s wabstituted with

concentration- rve fromt| to the ti of. the | as
measur abl cgn&)&f%&fpg@ﬁieaw f%(me%hef SUpPplicE: | g?rsmr? ﬁ%ené rT(meﬁHCtHBEH & ]%1)!&9@0 24y,
and fromgg pEmd fgsdl rsfslmct[emo'r PRo S MO i it et dP58Sw Ol Shehtstay, - 3,

Cycle 1 Day 1 and Cycie 1 Day 14 whenever applicable, were determ ned using
nonconparif esital, beeaddodsindivaROBY Asthshdwm innthi fprmlof th@epmthfmdeﬁwrpémcanet ers

Goos- or oertrtion AL Ao PG Phaul 8 e B R BB SRELY v s

true undeibobt OthepfhddishrkdPgredlenBNBed BNthE 3gdrhfles neAMel) conditions. The
di fference between fasting and non-fasting conditions in C and AUCO_24 was

m nor, sho ) e t 3 absorption
Wi G Rl BGas T drth RS Mﬁfgﬁ gn@%&@&l m@rg)zc 1266 pti

foIIovmng or al admnlstratlon atl As ’shown in Fig. 2,
Tmax was ar ohdm8phive blgMiof Badth pbhekyInkp caimdrndn fastl ng conditions. Upon

dai |l y dosi ng,at 31 conc ntr T-263 at steady state
(Bay” 1) "was 100G 290 Mo o B T R e BB Slac il o ok - F0208] PK
paraneters f‘lrabl%lsél@h%f di@ﬁ@foﬁs%sédp@ﬁocaiﬂrﬂ oByo9sg cafesf asting and

st eady-state non-fasting (Days -3, 1 T4 Féspectively) at a range of

ABT- 263 dosedverce 2pFeek n@amranpotm@é,e @0 sofagteadt;10 bel ow. [0209] 1t is
bel i eved thatTwee%%ﬁ@gFg qrru%ﬁ ol go]}%% wg aaclta{ dose of ABT-263

adm ni stered orall’y in 'Y 7 §” AB0UT 200 to about 400 ngfor nost
pat i ents vi di,ng X of about out 7‘% Tabl e
5 b parlafller A Al 285 St T Rbentn RN o8 P Hihfan £ e WG dose.
fasting) &R@s@les arc expressed as free base equivalent doses unless expressly stated otherwise.

Where ABT-263 is administered as bis-HCI salt, 1.076 mg ABT-263 bis-HCI provides 1

mg ABT-263 free base equivalent.

Example 1: Preparation of an illustrative liquid pharmaceutical composition
[0174] Alcohol, dehydrated USP (ethanol) is added to ABT-263 free base in powder
form in a 30 ml amber bottle, to disperse the powder. Phosal 53 MCT™ is then added

with agitation until the ABT-263 is completely dissolved. The amounts of ABT-263,
cthanol and Phosal 53 MCT™ are selected to provide a solution of ABT-263 at a
concentration of 25 mg/ml in a Phosal 53 MCT™/ethanol 10:1 carrier.

[0175] As an alternative, ABT-263 bis-HCI can be used in place of the ABT-263 free
base. The amount of ABT-263 bis-HCI providing 0.25 g ABT-263 free base equivalent is
0.269 g.

Example 2: Preparation of an illustrative encapsulated pharmaceutical composition

[0176] The solution prepared in Example 1 is used as a premix for preparing an
encapsulated pharmaceutical composition. Soft elastic gelatin capsules are individually

filled with 1 ml of the premix, providing 25 mg ABT-263 per capsule. The capsules are
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(mg) N Trmax (h) Cmax (ug/nil) AUCO_24 (ug.hr/nml) AUG (ug.hr/nl) 10 3 6.7
1.2 0.18 0.052.2 0.43.2 1.12037.3 1.2 0.29 0.13 3.9 1.86.4 3.1
WO 2010/127192 PCT/US2010/033074

filled using a syringe/needle combination and subsequently heat-sealed.

Example 3: PK study of ABT-737 formulations in rats

[0177] Single-dose pharmacokinetics of ABT-737 solution formulations were
evaluated in Sprague-Dawley rats (Charles River; n = 3) after a 5 mg/kg oral dose,
administered by gavage. Serial heparinized blood samples were obtained from a tail vein
of each animal prior to dosing and 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8 and 24 hours after
administration. Plasma was separated by centrifugation (13,000 rpm for 4 minutes at
approximately 4°C) and ABT-737 was isolated using protein precipitation with
acetonitrile.

[0178] ABT-737 and an internal standard were separated from each other and from co-
extracted contaminants on a 50 x 3 mm Keystone Betasii CN™ 5 um column with an
acetonitrile/ 0.1% trifluoroacetic acid mobile phase (50:50 by volume) at a flow rate of 0.7
ml/min. Analysis was performed on a Sciex API3000™ biomolecular mass analyzer with
a heated nebulizer interface. ABT-737 and internal standard peak arcas were determined
using Sciex MacQuan™ software. The plasma drug concentration of each sample was
calculated by least squares linear regression analysis (non-weighted) of the peak area ratio
(parent/ internal standard) of the spiked plasma standards versus concentration. The
plasma concentration data were submitted to multi-exponential curve fitting using
WinNonlin 3 (Pharsight).

[0179] The area under the plasma concentration-time curve from 0 to ¢ hours (time of
the last measured plasma concentration) after dosing (AUC,) was calculated using the
linear trapezoidal rule for the plasma concentration-time profiles. The residual arca
extrapolated to infinity, determined as the final measured plasma concentration (C)
divided by the terminal elimination rate constant (), was added to AUCy to produce the
total area under the curve (AUCy.). The bioavailability was calculated as the dose-
normalized AUCy. from oral dosing divided by the corresponding value derived from i.v.
(intravenous) dosing, administered as a slow bolus to a jugular vein under light ether
anesthetic.

[0180] Data (means from 3 animals) are shown in Table 1. These data are not
illustrative of the present invention, but are included for comparative purposes, ABT-737

being a compound having the formula
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1.2 0.37 0.13 5.0 1.6 8.4 3.480380 0.00.8 0.39 11.9
9.3 160580 0.01.5 0.518.8 4.4 32.5 7.822547.5 1.0
WO 2010/127192 PCT/US2010/033074

which is closely similar to but not conforming to Formula I.

Table 1. PK parameters of ABT-737 solution compositions in rats

ABT-
Carrier 737 Crnax AUCy_, | Bioavailability
conc. | (pg/ml) | (ng.hr/ml) (F%)
(mg/ml)

Imwitor 380" /ethanol” (95:5) 10 0.029 0.15 3.9
Phosal 53 MCT/ethanol” (90:10) 10 0.028 0.13 3.3
Phosal 50 PG/ethanol” (90:10) 50 0.024 0.06 1.5
D5W’/PG/DMSO’/Tween® 5 0.032 0.23 59
(70:20:5:5)

"unneutralized

% alcohol, dehydrated USP

? dextrose 5% in water

* propylene glycol

> dimethyl sulfoxide

® Tween 20™ or Tween 80™ can be used

[0181] Bioavailability of ABT-737 in rats was extremely low, regardless of the carrier

in which the compound was administered.

Example 4: PK study of ABT-263 free base formulations in rats

[0182] Single-dose pharmacokinetics of ABT-263 (free base) solution formulations
were evaluated in fasted Sprague-Dawley rats (Charles River; n = 3) after a 5 mg/kg oral
dose, administered by gavage. Serial heparinized blood samples were obtained from a tail
vein of each animal prior to dosing and 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8 and 24 hours after
administration. Plasma was separated by centrifugation (13,000 rpm for 4 minutes at

approximately 4°C) and ABT-263 was isolated using protein precipitation with
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31.7 7.8 46.5 12.4 315 8 11.8 7.6 3.6 1.1 50.5 15.6 91.0 33.5 440 6
10.0 6.9 3.0 1.8 49.7 27.1 109.7 53.8 Table 9. PK paraneters of ABT-263
bi s- HC1 (Worznwarisen C) in hunmans (singl e-dose, non-fasPCcmg)S2008830(4g) N
Tmax (h)

acetonitrile. ABT-263 concentrations in plasma were determined and PK parameters
calculated as for ABT-737 in Example 3.
[0183]

DMSO formulation (similar to the formulation reported in above-cited U.S. Patent

Data (means from 3 animals) are shown in Table 2. Data from the PEG 400/

Application Publication No. 2007/0027135) are not illustrative of the present invention,

but are included for comparative purposes.

Table 2. PK parameters of ABT-263 solution compositions in rats

ABT-263 Bioavail-
Carrier conc. Conax AUCo-. ability

(mg/ml) (ng/ml) | (pg.hr/ml) (F%)
PEG 400/DMSO (90:10) 2 0.67 7.53 21.6
PEG 400/Phosal 50 PG/DMSO (60:30:10) 5 1.05 9.96 28.5

[0184] Bioavailability of ABT-263 compositions in rats was much higher than that of
ABT-737 compositions (Example 3). A composition having as carrier a 60:30:10 mixture
of PEG 400, Phosal 50 PG and DMSO exhibited higher bioavailability in this rat model
than a previously reported composition having as carrier a 90:10 mixture of PEG 400 and

DMSO.

Example 5: PK study of ABT-263 free base formulations in dogs
[0185]
were evaluated in fasted beagle dogs (n = 3) after a 2.5, 5 or 10 mg/kg oral dose,

Single-dose pharmacokinetics of ABT-263 (free base) solution formulations

administered by gavage followed by 10 ml water. Serial heparinized blood samples were
obtained from a jugular vein of each animal prior to dosing and 0.25, 0.5, 1, 1.5, 2, 3, 4, 6,
9, 12, 15 and 24 hours after administration. Plasma was separated by centrifugation
(2,000 rpm for 10 minutes at approximately 4°C) and ABT-263 was isolated using protein
precipitation with acetonitrile. ABT-263 concentrations in plasma were determined and
PK parameters calculated as in Example 3. The bioavailability was calculated as the dose-
normalized AUCy. from oral dosing divided by the corresponding value derived from i.v.
(intravenous) dosing, administered as a slow bolus to a cephalic vein.

[0186]

DMSO formulation (similar to the formulation reported in above-cited U.S. Patent

Data (means from 3 animals) are shown in Table 3. Data from the PEG 400/

Application Publication No. 2007/0027135) are not illustrative of the present invention,

but are included for comparative purposes.
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Crax (pg/m) AUC-24 (pg.hr/ml) 10 3 11.3 11 0.12 0.03 1.5 0.5 20 3 4.0

1.7 0.36 0.18 4.2 2.1 40 3 6.0 2.0 0.50 0.156.41.280 2 7.0 1.4

WO 2010/127192

PCT/US2010/033074

Table 3. PK parameters of ABT-263 solution compositions in fasted dogs

ABT-263 | ABT-263 Bioavail-
Carrier dose conc. Cona AUC, - ability
(mg/kg) | (mg/ml) (pg/ml) [ (pg.hr/ml) (F%)
2.5 5 3.67 27.1 22.4
PEG 400/DMSO (90:10) 5 10 6.75 39.8 16.5
10 20 8.46 58.3 12.1
PEG 400/Phosal 50 PG/DMSO 5 10 13.22 115.1 47.6
(60:30:10) 10 20 21.6 173.9 36.0
[0187] Under fasted conditions, bioavailability of ABT-263 in this dog model was at

least 2% greater, dose for dose, when administered in a PEG 400/Phosal 50 PG™/DMSO
(60:30:10) carrier than in a PEG 400/DMSO (90:10) carrier.

Example 6: Food-effect PK study of ABT-263 free base formulation in dogs
[0188]

base) solution formulation of the invention were evaluated in fasted and non-fasted beagle

To evaluate food effect, single-dose pharmacokinetics of an ABT-263 (free

dogs (n = 3) after a 10 mg/kg oral dose, administered by gavage followed by 10 ml water.
Blood samples were taken, plasma was separated, ABT-263 was isolated, ABT-263
concentrations in plasma were determined and PK parameters were calculated as in
Example 5.

[0189] Data (means from 3 animals) are shown in Table 4.

Table 4. PK parameters of ABT-263 solution compositions in fasted and non-fasted

dogs
ABT-263 | ABT-263 Bioavail-
Carrier dose conc. | Fasted? Conax | AUC- ability
(mg/kg) | (mg/ml) (pg/ml) [ (ng.hr/ml) (F%)
PEG 400/Phosal 50 PG/ 10 20 no 23.5 255.6 52.9
DMSO (60:30:10) yes 20.3 156.1 32.3

[0190] Bioavailability of ABT-263 when administered in a PEG 400/Phosal 50 PG™/
DMSO (60:30:10) carrier showed a positive food effect in this dog study, non-fasted
animals exhibiting higher bioavailability than fasted animals. However, even in fasted
animals the bioavailability was >30%. It is believed that the benefit of administering
ABT-263 to a non-fasting subject may lic not only in a modest improvement in

bioavailability but in a reduced subject-to-subject variability.

Example 7: PK study of ABT-263 free base formulations in dogs
[0191]

Single-dose pharmacokinetics of ABT-263 (free base) solution formulations
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1.7 0.8 21.1 10.7 1606 9.7 7.1 2.1 0.6 25.9 5.52254 7.5 1.0 3.1
0.8 43.9 9.53159 7.6 1.04.4 1.1 58.5 17.5 440 6 15.3 9.5 3.6 2.3
62.2 43.O0 2010/127192 PCT/US2010/033074

were evaluated in non-fasted beagle dogs (n = 3) after a 50 mg/dog oral dose, administered
orally in the form of liquid-filled capsules containing approximately 100 mg/ml ABT-263.
Additionally, one formulation was tested at a 20 mg/kg oral dose in non-fasted beagle dogs
(n = 4). Blood samples were taken, plasma was separated, ABT-263 was isolated, ABT-
263 concentrations in plasma were determined and PK parameters were calculated as in
Example 5.

[0192] Data (means from 3 or 4 animals) are shown in Table 5.

Table 5. PK parameters of ABT-263 (free base) solution-filled capsule compositions

in non-fasted dogs

. ABT-263 | Cpux | AUG,., |Ploavail

Carrier dose (ug/ml) | (ng.hr/ml) ability
ng ng. (F%)

PEG 400/Phosal 50 PG/DMSO

(60:30:10) 20 mg/kg | 47.3 537.2 513

Phosal 53 MCT/PEG 400 (70:30) 50 mg/dog| 21.5 119.8 53.0

(Cg%P%‘;l PG-8/Cremophor EL 50 mg/dog| 1061 | 633 277

Capmul PG-8 50 mg/dog| 6.40 59.1 24.9

oleic acid/PEG 400/Cremophor EL

(80:10:10) 50 mg/dog| 6.84 43.8 20.5

[0193] Compositions of the invention having a carrier comprising Phosal 50 PG™ or
Phosal 53 MCT™ exhibited substantially higher ABT-263 bioavailability in this dog

model than comparative compositions having different carriers.

Example 8: PK study of ABT-263 bis-HCI formulations in dogs

[0194] Single-dose pharmacokinetics of ABT-263 bis-HCI solution formulations were
evaluated in non-fasted beagle dogs (n = 3) after a 46.5 or 50 mg/dog oral dose,
administered orally in the form of liquid-filled capsules containing approximately 100
mg/ml ABT-263. Blood samples were taken, plasma was separated, ABT-263 was
isolated, ABT-263 concentrations in plasma were determined and PK parameters were
calculated as in Example 5.

[0195] Data (means from 3 animals) are shown in Table 6.
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Tabl e 10. PK paraneters of ABT-263 bis-HCL (Formul ation C) in humans
(steady-state, non-fasting) Dose (ng/day) N Tmax (h) Crax (pg/m) 10 3 5.0
2.6 0.19 w0.208/120193 4.3 1.5 0.48 0.31 40 3 6.7 1.2 0PED/USR018/P33074

Table 6. PK parameters of ABT-263 bis-HCI solution-filled capsule compositions in

non-fasted dogs

. ABT-263 Cune | AUC,_. Bioz.u:ail-
Carrier dose ability
(mg/dog) (ng/ml) | (pg.hr/ml) (F%)
Phosal 53 MCT/PEG 400 (70:30) 46.5 8.89 89.6 40.8
Labrasol 46.5 8.05 65.1 29.4
Phosal 53 MCT/Labrasol (70:30) 50 15.83 94.3 38.5
Labrasol/Tween 20 (70:30) 50 10.31 84.8 39.0
Phosal 53 MCT/Tween 20 (80:20) 50 14.02 89.9 48.5
Phosal 53 MCT 50 9.25 89.7 49.0
[0196] Compositions of the invention having a carrier comprising Phosal 53 MCT™

all exhibited acceptable ABT-263 bioavailability in this study.

Example 9: Phase 1 clinical PK study of ABT-263 bis-HCI formulation
[0197]

conducted to evaluate inter alia the PK profile including effect of food on oral

A randomized, placebo-controlled, multi-center, parallel-group study was

bioavailability of an ABT-263 formulation of the present invention in approximately 40
human subjects following dose escalation. The formulation tested was Formulation C as
defined herein, prepared from ABT-263 bis-HCl powder dissolved to a concentration of
25 mg/ml in a 90:10 mixture of Phosal 53 MCT™ and dehydrated alcohol USP (ethanol).
The formulation was prepared immediately or shortly (not more than about one month)
prior to oral administration.

[0198] Subjects met all of the following inclusion criteria for participation:

e  not less than about 18 years old;

o a histologically documented diagnosis of a lymphoid malignancy as defined in
the WHO classification scheme;

e received at least one prior chemotherapy treatment regimen for a lymphoid
malignancy and the subject’s disease is refractory or the subject had
experienced progressive disease following the treatment;

e if over the age of 70, had documented brain imaging (MRI or CT) negative for
subdural or epidural hematoma within 28 days prior to the first dose of study
drug;

o an ECOG (Eastern Cooperative Oncology Group) performance score <1 (see
Table 7 below);

e if receiving SSRI anti-depressants, had been receiving a stable dose for at least
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80 37.31.21.81.016056.0 1.4 2.8 0.52253 7.3 1.2 4.6 1.6 315 8
5.3 2.8 6.4 3.2 4406 4.2 3.7 3.0 1.5 Exanple 10: dinical PK study of
ABT- 263 fwormioaions i n heal t hy human subjects PCT/US2010/033074

21 days prior to the first dose of study drug;

e  bone marrow ANC (absolute neutrophil count) >1,000/ul, platelet count
>100,000/mm’, and hemoglobin level >9.0 g/dl;

o serum creatinine <2.0 mg/dl or calculated creatinine clearance >50;

. aminotransferases (AST and ALT) <3XULN (upper level of normal) and
bilirubin <1.5XULN (subjects with Gilbert’s syndrome can have bilirubin
>1.5xULN);

o coagulation (aPTT and PT) not exceeding 1.2xULN;

e if female, must be surgically sterile, postmenopausal for at least one year or
had negative results for a pregnancy test; and

e if non-vasectomized male, must have practiced birth control.

[0199] The study had several cycles, depending on the subjects’ response to the drug.
For the first cycle, Formulation C was administered on Day -3 (single day of dosing 3
days prior to Day 1 of Cycle 1), and Days 1-14 followed by seven off-drug days to
complete a 24-day cycle (Cycle 1 only). All subjects received Formulation C under
fasting conditions on Day -3 and under non-fasting conditions (after a standard breakfast)
on Day 1 to study the effect of food on the PK profile of Formulation C. No drug was
administered for the 72 hours following the first dose of the first cycle in order to assess
the single-dose PK of Formulation C. ABT-263 was administered for 14 consecutive days
followed by 7 off-drug days (21-day cycle) for all subsequent cycles. Except for Days —3
and 1 of the first cycle, subjects self-administered ABT-263 orally once daily (q.d.)
approximately 30 minutes after a breakfast. providing approximately 520 Kcal, with
approximately 30% calories from fat.

[0200] Formulation C dosing began at 10 mg ABT-263 and escalated to a maximum
tolerated dose (MTD) with at least 3 subjects in each cohort. The dose doubled until one
grade 3 or two grade 2 toxicities occurred, after which dose escalated in 25-40%
increments.  Platelet levels were monitored and reviewed to inform dose escalation
decisions.

[0201] The first subject in each cohort completed two weeks of dosing before more
subjects enrolled. Escalation to the next dose level proceeded when all assigned subjects
in a given cohort completed the cycle without experiencing a dose-limiting toxicity (DLT).
If one subject within any dose level experienced a DLT, a total of 6 subjects were enrolled

at that dose level.
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[ 0210] A Phase 1, single dose, open-|abel study was conducted according to a
three- period, random zed, crossover design to evaluate the PK profile of
ABT- 263 swbuvioon7fer mul ati ons of the present invention iPaThES2010l0g307€mal e
subjects (n = 12) of non-childbearing potential (surgically sterile or

post - neng al) at_ a.single .dose of 25 ng ABJ-263 free base equival ent.
[0211] ABTI3E fyéepba§%alm§@napgtm va@yﬁwgawegﬁ&eﬂw HAPn 'GPy HObr 50
my/ m - (ForauARt 'aﬁﬂs}%@ge, angh B rE@RReEt K¥RkNhol TyRICRIDARI 3CINT $LoMNGa i 2
90: 10 v/v m xture of Phosal 53 MCTTm and de%ydr ated al'cohol USP (ethanol).
It will bebsgted dykhkt (orhetloari2i keurs pripor pod ghd bivel Bisiands BAnptom-diesstddcal to

t hat used,in Formul.ation C I ch contains ABT-263. bis-H rat.her than
ABT- 263 PEECHaSETy SUi T T Ho G STesty BB, BF TR a e Teahs ¥ hersy
For mul at iRBsssBY. ark BROWRPerEaRaEE statlh (aB1bah wak ak@kead atscRRniag, Cycle 1
[0212] Unm xed ABT-263 free base or ABT-263 bis-HClL powders were stored at

15- 25C Wah3plesdéeDapd. weddy thrgigh thyfisst twe gysles Dond afepeh prosprcateysie
di ssol uti . C Qpr i r,d Al at the required
concentra ?gﬁfninm% Iuﬁf@ﬁo‘&ﬁgﬁ%{gﬁgﬁﬁ"&j@aﬂ% t ?Oﬁle&?hékﬁéthe nonth) prior to
oral adm nistration. nstituted, the fornul ations, unless
S nistered | medt AT8PG T B DGR TaRGh et R AP >. 5C wi ¢ h
protecti mr;‘,&@'r'n rTght. [OZI3JA Total Of)e,s'k'fip'iidﬁl €cts were random y assilgned
i n equal to—S = ﬁm-e—rrrEth—sem'ence
consi st eh ol ¢ pEALY e G Tokainy oneell FEsiscse Pgnaniy wighoud ey ihdn. 2 T g
super vi spd for Bewﬁpﬁm@swﬁmgﬁ%u%‘é@P%wrynbutcﬁ@%gyb@fioaﬁ%e AT Qttat i on
of ABT-2p3 in Ppwerkef alighteysedentaghoptuiede. g lighthousevnis officoors al | st dy
procedurps at | heeldoryf aferimmdle3of Tlbicdl-date b8t wagbldetsi gnrSequeny everk
Peri od 1| Peri ofa@iviRéssi @ip dhdlabdutroomuthat 3096 oCwibinmhbatsi on B1 For nul ati gn B2
Il 3 Capable of only limited self-care, confined to bed or chair more than 50% of
waking hours.
Completely disabled. Cannot carry on any self-care. Totally confined to bed or
chair.
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[0203] Blood and plasma samples were protected from direct sunlight during
collection, processing and storage. The timing of blood collections took priority over
other scheduled study activities except for dosing. The order of blood collections was
maintained to the minute such that the time intervals relative to the preceding dosing were
the same for all subjects.

[0204] Blood samples were collected by venipuncture into 3-ml evacuated potassium
EDTA-containing collection tubes during Cycle 1 Day -3, prior to dosing (0 hour) and at
0.5,1,2,3,4,6, 8, 24, 48 and 72 (Day 1, predose sample) hours after dosing; Day 1, at
0.5,1,2,3,4, 6, 8 and 24 (Day 2, pre-dose sample) hours after dosing; Day 14, prior to
dosing (0 hour) and at 0.5, 1, 2, 3, 4, 6 and 8 hours after dosing. Additional blood samples
were collected at 0 hour (pre-dose) on Day 14, Cycle 2 through Cycle 6. Sufficient blood
was collected to provide approximately 1 ml plasma from each sample. A total of 27
blood samples (approximately 81 ml) were collected per subject for pharmacokinetic
analysis during Cycle 1 and one additional blood sample per subject per cycle, up to Cycle
6.

[0205] Values for the pharmacokinetic parameters of ABT-263, including maximum
observed plasma concentration (Cmax), time to Cmax (peak time, Tmax), terminal phase

elimination rate constant (f3), terminal elimination half-life (t;2), area under the plasma
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Formul ati on C Formul ation Bl *eval uabl e subjects [0214] Bl ood sanpl es were
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col | ect edOPEFTHREN- H&leaﬁbl?Vt%xZéHEg {WT Emﬁi Oproagﬁea HRoRfe e éﬂi}?aéu%fe

[ 0215] Bl Q@dcSRARLEIANRYS), Cée%t HohHaaR Wit m4nh&ﬂ§ (ROK 29)* aﬁelffr&ﬁtﬁrﬁ@ Ug N9 a
refrigerated centrifuge ( to separate plasma. The resulting plasma

sanpl es vefigtd iamagAdiGoed fqlstlhngiomsacst Cyclpil deyt €5 Gysleol Ditbdl adl, Cxde évPayapped
pol ypropyl ene tubes, .. e frozen at -20C or cold ne hour after
ol T Bt o Ml SrRP iSRS pisb S Tinthod G Sl rithalhbiahBeR"52 Gays el apsed

bet ween qottcht | AR saadznaﬁafhgsn Sthe[RedR)] PK 35l &ORCEAL aall | P06, Of of\BihipR63
wer e det erm ned u5|1mgta val rdated |iquid chromatography nethod wth Tandem
t

Mass Speciosagerdrd fougeite be pehstanpplly decamopastinngl an thongudipat kagthipda bl]lee%ltS vver e

and B2 arn SRS FRES R bGP ok diinl RGBS R O LSRRGS 2"
mg/ M ABTFh263iffer@ec rseedno fagtih@tah & mopFasting aérddtiorslin @exxearﬁibemicolga%@nd

101% respectively, of the values for Formulation C. The C. and AUG for
the 50 ngMWern A‘B‘PW%:BOH ¥ semfd wsitige fpedietter rdPlod G dhsarntey fabdowingsak 959

and 98% [t el lalibgcval ues for Formulation C. WO
2010/ 127185@%%: 01)0{:/0853@81 able 12. PK paraneters of ABT-263 sol ution

formul ati[0267]i n AsahbWwy ihdi@Y, Tmax was around 8 hours in both fasting and non-fasting
conditions. Upon daily dosing at 315 mg/day, plasma concentration of ABT-263 at steady
state (Day 14) was about 3 pg/ml (trough) and about 5.5 pg/ml (peak).
[0208]
non-fasting (Days —3, 1 and 14 respectively) at a range of ABT-263 doses are presented in
Tables 8, 9 and 10 below.
[0209]

administered orally in Formulation C is about 200 to about 400 mg for most patients,

PK parameters for single-dose fasting, single-dose non-fasting and steady-state

It is believed that a therapeutically effective daily dose of ABT-263

providing a steady-state Cmax of about 4 to about 7 pg/ml.

Table 8. PK parameters of ABT-263 bis-HCI (Formulation C) in humans

(single-dose, fasting)

Dose N Tmax Cmax AUCO_24 AUCO_OO
(mg) () (ug/ml) | (ug.hr/ml) | (ug.hr/ml)
10 |3 [6.7+1.2(0.18+0.05] 2.2+04 | 3.2+1.1
20 |3 [73+£1.2]0.29+£0.13] 3.9+1.8 6.4+3.1
40 |3 [73+1.2[0.37+0.13] 5.0+1.6 84+34
80 [3]18.0+£0.0]|085+039]11.9£58| 17.6+£9.3
160 | 58000 1.5+05 [188+44 | 325+7.8
225 14 [75+£1.0| 24+£06 |31.7+78|46.5+12.4
315 | 8 |11.8+7.6] 3.6+1.1 [50.5+15.6]/91.0+33.5
440 1 6 [10.0+69| 3.0+1.8 [49.7+27.1[109.7+53.8
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subj ects (single 25 ng dose)

ABT- 263

AUCO_72 AUCO_",

Formul ation form

Concentration C. (pg/m) Tmax (h) (pg.hr/m) (pg.hr/m) C bis-HCl 25 ng/m
0.68 0. No&/1201986 8.32 2.07 8.67 2.19

PCT/US2010/033074

Table 9. PK parameters of ABT-263 bis-HCI (Formulation C) in humans

(single-dose, non-fasting)

Dose N Tmax Cmax AUCy 24
(mg) (h) (pg/ml) | (ug.hr/ml)
10 3111.3+£11(0.12+0.03 1.5+0.5
20 3(40+£1.71036+0.18 42+2.1
40 [316.0+2.0(050+£0.15] 64+1.2
80 (27014 1708 [21.1+£10.7
160 | 6 19771 21+£06 |259+5.5
225 |41 75+£10| 3.1+£0.8 |43.9+9.5
315 1917610 | 44+1.1 |585+17.5
440 | 6 [15.3+9.5] 3.6+2.3 |62.2+432

Table 10. PK parameters of ABT-263 bis-HCI (Formulation C) in humans

(steady-state, non-fasting)

Dose N T max Chax
(mg/day) (h) (pg/ml)
10 3150+2.6/(0.19+0.06
20 3143+£1.5(048+0.31
40 316.7+£1.2(0.65+0.37
80 3173+£12( 1.8+1.0
160 516014 2.8+0.5
225 3173£12) 46+£1.6
315 8153+£28| 64+32
440 6 |42+37| 3.0+1.5

Example 10: Clinical PK study of ABT-263 formulations in healthy human subjects
[0210]
period, randomized, crossover design to evaluate the PK profile of ABT-263 solution

12) of non-

A Phase 1, single dose, open-label study was conducted according to a three-

formulations of the present invention in healthy female subjects (n
childbearing potential (surgically sterile or post-menopausal) at a single dose of 25 mg
ABT-263 free base equivalent.

[0211]
(Formulations B1 and B2 respectively) in a carrier consisting of a 90:10 v/v mixture of

Phosal 53 MCT™ and dehydrated alcohol USP (ethanol). It will be noted that the carrier

ABT-263 free base was dissolved to a concentration of 25 mg/ml or 50 mg/ml

in Formulations B1 and B2 is identical to that used in Formulation C, which contains
ABT-263 bis-HCI rather than ABT-263 free base (see Example 9 above). The oral
bioavailability of Formulations B1 and B2 was compared with that of Formulation C.

[0212] Unmixed ABT-263 free base or ABT-263 bis-HCI powders were stored at 15—

25°C with protection from light. The formulations were prepared by dissolution of the
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Bl free base 25 ng/ml 0.72 0.14 6.7 1.8 8.44 2.07 8.80 2.23 B2 free
base 50 ng/m 0.64 0.11 7.5 2.7 8.16 2.25 8.52 2.36 Exanple 11:

Clini cal w&2etodyi9ef ABT-263 formul ations in human cancecTamsRéens®74 [ 0218] A
cross-over study was conducted to evaluate the PK profile of ABT-263
fornmul ati ons of th%ﬁpres |nve 8rnu|ations.C anpd gl used In
Exanpl e FOPEPEHE)POWACH 51 1he RIS &h SFG%’;‘F SARSNERtGN ’é@rﬁﬁ‘{]@e Bliﬂyz(%t

ABT- 263 fh&R tRASEnSAYAURDBRE to Jﬂ%&gﬁ@%ﬂm&d mevg%rc%nmtﬁﬁarﬁe fbx@ﬂfﬁ&i&a"sm y or
shortly (not nore than one nonth) prior to oral admnistration. [0219] A
total of uhBss @dmausstsrevlemedmteiy lupdn iprepBegioenvers dtoraddt PHE(sweth Tabtcetian3) ,  of
whi ch 12Jp n? Eted both periods. One subject conpleted Period 1 only and
was excl UGEG"E on1ana|y5|s Bl ood sanpl es were col |l ected by veni puncture
prior to [per3jul ani @l @d@@u@bé@we@@ra(naoﬂa%uas)slg@ed i bqual ndmbérs t& Sedddned??, 24,

30 and 48 hours after dosing. Table 13 desi gn Sequence
, 1I, and III (see Table 11). Each sequence con51sted of three periods. Subjects were

confined to the study site and supervised for a minimum of 17 days beginning one day
before administration of ABT-263 in Period 1 (Day —1) and ending after completion of all
study procedures at the end of Period 3.

Table 11. Study design

Sequence | n* Period 1 Period 2 Period 3
1 4 Formulation C | Formulation B1 | Formulation B2
11 4 | Formulation B1 | Formulation B2 | Formulation C
111 4 | Formulation B2 | Formulation C | Formulation Bl

*evaluable subjects

[0214]
tubes containing potassium EDTA during each period at 0 hour (pre-dose) and 2, 4, 6, 8,
10, 12, 14, 16, 24, 30, 48 and 72 hours (post-dose). Sufficient blood was collected to

Blood samples were collected by venipuncture into 3 ml evacuated collection

provide approximately 1.5 ml plasma from each sample.
[0215] Blood samples were centrifuged within one hour of collection using a
refrigerated centrifuge (2-8°C) to separate plasma. The resulting plasma samples were
transferred using plastic pipettes into labeled, screw-capped polypropylene tubes, were
frozen at —20°C or colder within one hour after collection and remained frozen until
analysis. A maximum of 32 days elapsed between collection and analysis.

[0216]

chromatography method with Tandem Mass Spectrometric detection.

Plasma concentrations of ABT-263 were determined using a validated liquid
All three
formulations for each subject were analyzed in the same analytical run. PK parameters for
Formulations C, B1 and B2 are presented in Table 12 below.

[0217] The Cpax and AUCy. for the 25 mg/ml ABT-263 free base formulation
(Formulation B1) were about 106% and 101%, respectively, of the values for Formulation
C. The Cuax and AUCy for the 50 mg/ml ABT-263 free base formulation (Formulation

B2) were about 95% and 98%, respectively, of the values for Formulation C.
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n* Period 1 Period 2 1 6 Formulation C Fornulation Bl Il 6 Formul ati on Bl
Formul ati on C *eval uabl e subjects [0220] PK paraneters for Formulations C
and Bl arwoposgientded in Table 14 bel ow. N ne subjects dipspltsg@d/osiond | ar

bi oavail ability of the ABT 263 free base soI ution (Fornmul ati on Bl) and the

ABT- 263 bi s 0 I O For remai ning 3 ects
di spl ayed ré'p’ﬁ‘? &e ;k ?Jaﬁ‘al%‘t%l%pl %’KW ﬁﬁf‘&f‘? g‘nh%ﬁ'fhuﬁﬂél Cmax and
AUC val ues for these pat | ent Ssﬂﬁ@@ts%lh%lh Wi u@se he range of exposure seen
in other patients., Table 14 PK ' paranefers o -263 solution fornul ﬁlnt I ons
i n human ance afART2%3 I 0S F r gt AAIC ABT| 26BCHor
Concent r 1]fc ?r(?h ﬁ’r&% ( fgrhr Eonddnfrafion @;“Xcz”gﬁlh) fm"%) (ng.hr/ml) | (ng.hr/m1)
bis-HCI 25 mg/ml 0.68+0.15 [6.2+0.6/8.32+2.07|8.67+2.19
Bl free base 25 mg/ml 0.72+0.14 [6.7+1.8(8.44+2.07[8.80 +2.23
B2 free base 50 mg/ml 0.64+0.11 [7.5£2.7(8.16+2.25[8.52+2.36

Example 11: Clinical PK study of ABT-263 formulations in human cancer patients

[0218]

A cross-over study was conducted to evaluate the PK profile of ABT-263
formulations of the present invention (Formulations C and B1 as used in Example 10
above) in 12 human cancer patients at a single dose of 250 mg ABT-263 free base
equivalent. The formulations were prepared immediately or shortly (not more than one
month) prior to oral administration.

[0219] A total of 13 subjects were enrolled in Sequences I and II (see Table 13), of
which 12 completed both periods. One subject completed Period 1 only and was excluded
from analysis. Blood samples were collected by venipuncture prior to formulation

administration (0 hour) and at 2, 4, 6, 8, 10, 12, 24, 30 and 48 hours after dosing.

Table 13. Study design

Sequence [n* Period 1 Period 2
1 6 | Formulation C |Formulation B1
11 6 |Formulation B1| Formulation C

*evaluable subjects

[0220] PK parameters for Formulations C and B1 are presented in Table 14 below.
Nine subjects displayed similar bioavailability of the ABT-263 free base solution
(Formulation B1) and the ABT-263 bis-HCI solution (Formulation C). The remaining 3
subjects displayed relatively high bioavailability of Formulation B1. The Cyx and AUC

values for these patients were still within the range of exposure seen in other patients.

Table 14. PK parameters of ABT-263 solution formulations in human cancer patients

(single 250 mg dose)

. |ABT-263 . AUCp4s | AUCy
Formulation form Concentration | C .« (ng/ml) | Tyax (h) (ug.hr/ml) | (ug.hr/ml)
C bis-HC1 25 mg/ml 298+1.30 |9.2+1.6|61.1+29.6|70.3+£348
Bl free base | 25 mg/ml 3.82+1.58 [9.84+1.6(753+£31.1[{83.4+£35.2
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T., (h) AUCO_48 (pg.hr/m) AUCO_", (pg.hr/m) C bis-HC1 25 nmg/m 2.98 1.30
9.2 1.6 61.1 29.6 70.3 34.8 Bl free base 25 ng/m 3.82 1.58 9.8 1.6 75.3
31.1 83. 4W02B102127MBIAT | S CLAIMED |1S: 1. An oral ly deliverablts2phasivaceut i cal
conposition conprising a drug-carrier system

WHAT IS CLAIMED IS:

1.

An orally deliverable pharmaceutical composition comprising a drug-carrier system

that comprises a compound of Formula I:

?sz?’
\/s
7
0] X4
)
N
RO I

where X is chloro or fluoro; and

(1) X' is azepan-1-yl, morpholin-4-yl, 14-oxazepan-4-yl, pyrrolidin-1-yl,
N(CHs);, N(CH3)(CH(CHs),), 7-azabicyclo[2.2.1]heptan-1-yl or 2-oxa-5-
azabicyclo[2.2.1] hept-5-yl; and R’ is

X8
where
X’ is CH,, C(CH3), or CH,CHy;
X® and X are both hydrogen or both methyl; and
X is fluoro, chloro, bromo or iodo; or
(2) X' is azepan-1-yl, morpholin-4-yl, pyrrolidin-1-yl, N(CH3;)CH(CHs),) or
7-azabicyclo[2.2.1]heptan-1-yl; and R’ is

6 7 8
where X°, X' and X" are as above; or

(3) X" is morpholin-4-yl or N(CHz),; and R’ is
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t hat conprises a conpound of Formula I: | where X3 is chloro or fluoro;
and (1) X4 is azepan-1-yl, norpholin-4-yl, 1,4-oxazepan-4-yl,

pyrrol i diwel2e1/12719¢ CH3) 2, N(CH3) (CH(CH3) 2), 7-azabi cycl eCZ/uB2daphaepran-1 -yl
or 2-oxa-5- azabicyclo[2.2.1] hept-5-y1; and Ris where X5 is CH2, C(CH3)2
O CH2CH2; X6 and X7 are both hydrogen or both nethyl; and X8 is fluoro,
chloro, bronp or iodo; or (2) X4 is azepan- -yl, norpholin-4-yl,
pyrrolidin- 1 -yl, N(CH3)(CH(CH3)2) or 7-af cyclo[ 2.2.1] heptan-1-y1; and
Ris 11 .../..- X8 where X6, X7 and X8 e oA above; or X4 is

nmor pholin-4-y1 or N(CH3)2; and Ris @ re X8 is as above; or a
pharmaceutically acceptable salt, progedg, salt of a prodrug or netabolite
thereof; in solution in a substantiakly non-aqueous carrier that conprises
a phospholipid c : . pharmaceutical ly acceptabl e sol ubilizing
conponent; wher e?zﬁ'ﬂ@%ﬁ%g??@o‘v@% conprises zero to about 25% by wei ght

et hanol . or a pharmaceutically acceptable salt, prodrug, salt of a prodrug or metabolite

thereof; in solution in a substantially non-aqueous carrier that comprises a
phospholipid component and a pharmaceutically acceptable solubilizing component;

wherein said carrier comprises zero to about 25% by weight ethanol.
2. The composition of Claim 1, wherein, in the compound of Formula I, X2 is fluoro.

3. The composition of Claim 1 or Claim 2, wherein, in the compound of Formula I, x*

is morpholin-4-yl.

4.  The composition of any of Claims 1-3, wherein, in the compound of Formula I, R’ s

where

X’ is O, CH,, C(CHs), or CH,CH,;

X® and X are both hydrogen or both methyl; and
X* is fluoro, chloro, bromo or iodo.

5. The composition of any of Claims 1-3, wherein, in the compound of Formula I, R’ s
|

wnan

X8
where

X’ is O, CH,, C(CH3), or CH,CHy;

X® and X are both hydrogen or both methyl; and

8 : .
X" 1is fluoro, chloro, bromo or iodo.

6.  The composition of Claim 5, wherein, in the compound of Formula I, X’ is CH;, or

C(CHa), and/or each of X° and X is methyl and/or X® is chloro.
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2. The conposition of Claim1l1, wherein, in the conpound of Formula I, X3 is
fluoro. 3. The conposition of Cdaiml or Claim?2, wherein, in the conpound
of For mulwo0I201042719¢ nor phol i n-4-yl. 4. The conposition @CTAsg010/03387ai s
1-3, wherein, in the conpound of Formula I, Ris where X5 is 0, CH2,

C(CH3)2 a CH2; X6, .and .are bot h. hydrogen or th hy| ., X8 is

f1 uoro, c7_L| ot HBRBG of byt ﬁ.wlﬁﬁ@néﬁ%&@m@wﬁow&e b APTR oL
wherein, in the g@dmg,bgaﬁo@aperﬂglbﬁnbt,abanb%herwre X51is 0, CH, (CH3)2 Or
CH2CH2; X6 and X7 are both hydrogen or both nethyl; and X8 is fluoro,

chl oro, 0 [ - i i _ | i %gﬁ%
conpoundq%f é@ﬁﬂh@gﬁPoggf?2&€ﬁ§@@@§%§%ﬁ@f%%gﬁ%?%??%%%2@§P%§2m§ﬁ§ IS
met hyl and/ oR6X@issHCthl oro. 7. The conposition of Claim1, wherein the
conpound of Forrmula | is ABT-263 or a salt, prodrug, salt of a prodrug or

met abol i te t Neweepdsitidhef &RNFTAhinison-80ivh&leni it drugrberi&i systemiid ligeapound i s
ABT- 263 free base or ABT263 bis-HClL. 9. The conposition of any of C ains

1-8, whergjn ﬁh@%oﬂlﬁHﬂﬁG@Bf CRIMSY $herid thelcbABbehd i Qresditan GARRRShE doMboof
Claim9, wherein the conpound is present in an anmpbunt of about 10 to about

500 ng/ m frdé@ thabeteglimeamefice bast eqiivelesionposi ti on of Caim9 or daim 10,
wher ei n the phospholipid conponent of the carrier conprises

phosphat ildy| dieldongositign of {daioo ApoLlhinon0.oWharin e pGosphubipRt ddmponketr i n t he
sol ubi l'i zi ng conponent of the carrii conpri ses one or nore glycols,

gl ycol i des ar?f GHTIGIPEWTISERP Pléﬁnidéi\ecé.omf& The conposition of any of O ains
9-11, wherein the solubilizing conponent of the carrier. conprises qne or
mor e medi¥m él}lpgiclqnﬁ)pﬁl&p? ek pnyeEClaims 9-11, wherein the solubilizing component of the

carrier comprises one or more glycols, glycolides and/or glyceride materials.

13.  The composition of any of Claims 9-11, wherein the solubilizing component of the

carrier comprises one or more medium chain triglycerides.

14.  The composition of Claim 9 or Claim 10, wherein the carrier comprises about 15%
to about 75% by weight phosphatidylcholine, about 5% to about 70% by weight of
one or more glyceride materials, 0% to about 25% ecthanol and 0% to about 5%

surfactant.

15. The composition of any of Claims 9—-14, wherein the carrier comprises about 3% to

about 15% by weight ethanol.

16. The composition of Claim 8, wherein the ABT-263 free base or ABT-263 bis-HCl is

present in an amount of about 20 to about 200 mg/ml free base equivalent.

17. The composition of Claim 16, wherein the carrier is selected to provide oral
bioavailability of ABT-263 of at least about 30% when the composition is
administered as a single dose of about 2.5 to about 10 mg/kg in a fasting or non-

fasting dog model.

18. The composition of Claim 7 that is
(a) aprototype formulation comprising ABT-263 bis-HCI in a free base equivalent
amount of about 25 mg/ml, in solution in a carrier that comprises (i) about 90%
of a product comprising about 53% by weight phosphatidylcholine and about
29% by weight medium chain triglycerides, and (ii) about 10% ethanol; or
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14. The conposition of aim9 or Caim10, wherein the carrier conprises
about 15%to about 75% by wei ght phosphati dyl choli ne, about 5% to about 70%
by wei ghtwof20mme7oe nore gl yceride materials, 0%to aborCTaBMI16tHBINOI and
0% to about 5% surfactant. 15. The conposition of any of Cains 9-14,
wherein the c&ri e{ cor*ﬁ{)i s%s about 3%t o abgut .15% by wei ght. et hanol . 16.
The conposi ti®dh &f oEMdiaHPR thidy oraly Aedskisfiaby ipruvaied elop paidgrrossype

bi s-HC1 is presepydylutidf. amount of about 20 to about 200 ng/m free base
equi valent. 17. The conposition of Claim 16, wherein the carrier is

sel ected I : i i Llity of ABT-263 of at |east about 30%
when t he ltc?grrgglgi\étb?lgrolal{lgﬁ85%&?{?{3%%2% as a single dose of about 2.5 to about
10 ng/ kg in &) astprotgtype foranddtastdongpradog ABTEI63 iR, battién e amosittdfaboot

Claim?7 that is ) pr ot ot ype .formul ati on conprising. ABT-263 his-HCL in a
free base equi va_&gﬁ% %3§@%§faﬁéﬁpﬂ%%%ﬁ@%§ SHMBISFD )igt?‘P“éB@%r‘?iaer
that comprises (bloddlammRiOfbof PIABICoERNPK:ShiIdhyRABHA: ARPARY: Wy gt

phosphati dyl chol I ne and about” 29% by wei ght” nedi um chain triglycerides, and
(ii) about 10% ebnawgiht mediupbyhaan friglyagkided, emd (ihaboutsl 08+ ethhyolserbst anti al |y

bi oequi val ent. to sai d pr.ototype fornul ation. 19.. The conposit.ion of Claim?7
Chat s (a) d2br bt DYGRBITR R S oHPe oM leRy temBelSyT o titlotof e,
anount of about ZRnfuutidgout 50 nmg/ M, in solution in a carrier that
conprises (i) about 90% of a product conprising about 53% by wei ght
phosphat igy!| ghaljeneRhsARAWE 189 Yr R¥aiMRI 1N BRGEmGh@kst Ehahdessdidgs, and
(i1) about 10% et hanol’; or (b) a formulation that i's orally substantially
bi oequi val entapoptosaidyspmotiat apd/of coverdxprdseion @0 an Usei-gfopéotromebdi fanoly of
any of Clains 1-19.for treating a disease.characterized by opt of.i

y3t oncti on DrePdr bevup bl GReblfeihes Sl RpBebt Bowte MBIy
protein, by @rRtivwe asbindbsthecbMBodifo® Subj ect having the di sease a
therapeutically effective amount of the conposition. 21. The use of Caim

20, wher eiin fig udb 56ERfn 18, SndeARhEdbEH SRaRRi2disede use of Claim 21,
wherein the neoplastic disease is selected fromthe group consisting of
cancer, %Otﬂg'ﬁsgn@f’ CRIAME W ER0GShe RENGL a&fs&sg%%gfeftea kf!rd}nctﬁ‘é‘%%u
cancer of ‘fhe fiead or “neck; ’cutaneous Or'intraocur ar Hel ahona, ovarian
cancer, breasbngdaingesf, caut@r imesothdivhed, blaidec tanosm pahcredi daakdropkiarcahedes,
carci noma of the endonetrium carcinoma of the cervix, carcinoma of the
vagi na, car cicAtih Brthe hwad origckpeHanconn O rintraeuly TelARUIpa, ¢V@EeR| capeicer

cancer of th i, Jolps-To %ﬁb@#{{ i i LAast b

col orect al a%&%gﬁkagﬁg%elggmes%ancé?? chr Onpggﬁ%ﬁg%§ﬁgé$§h Cgrri a, BEEI}Jet e
| ynphocyti c lceddeetiiam, eseplvageaf thearcex, caanema obdfthd hagisaalatcinarhe sf ithee,
cancer of the gndgcri ne slystlem cancer ff the thyroi ghgl%rid, cancer %1; t he
par at hyroi d gMYAdPOREFRIEET SPIOPANCHIy B cicshFanes ol dha @bt reget: foede,
cancer of theasdet MagroiRRNGRN (%1_5‘&1'8,9 Rfdtetal LRG0 CHliddengBNe/icer, chronic
hepat ocel | ul ar (hepatic and/or biliary duct) cancer, prinmary or secondary
central nervdymsphoestiedeukgmos, acpici hyarphoeytics bulkeraiar ysdphagaal camasr., cadodtged n' s

di sease, chronic _or .acute | eukem chroni c eloid |eu i | ocytic
ymmnons, 1y (OB b b ER R SRBT D e RPHGTHS ¥ isnect 4T Ry gl BARE

mal i gnanci es cahicef of &ld pa@ithfFot@hlan@rdagéd? of Ml adioRa gldnd| tdrfdrea 6F SIOHBucOr al
cancer, non-snall-cell lung cancer, prostate cancer, small-cell |ung,
cancer, cancépGF of pee wiclyieycanerd/frthe perisy testicab| capeary hepatospidpmthepdticci noma
of the renal hSpi.DE of . i

central ner vggg)o}s{)@ aé?n (ﬁlgh’pa%gg rreari fpﬁlon%ggél&ﬁ{d%&eglér%%g r‘r%wél%ﬁk%? a{gllﬁ{s&{’
tunors, brai prisdagymog|stamdarypbiain tuador, ddeglant, diacisendeatit iot alcualkaleimiagal |

bl adder cancer, cancer, of the spl een, chal angi ocarci poma, fibrosarcomng,
neur obl ast oSN | FEHP s tleHkemihd TEBNMGHHE | GRYIOREr cBIPRSblaYHe SUETH Of ai m
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t he conposition adm nistered conprises ABT-263 free base or ABT-263

bi s-HC1. 28. The use of Claim26 or Claim27, wherein the conposition is
adm ni stered in a dose of about 50 to gbout 500 ng ABT-263 free base

equi val ent per day at an average treatnent interval of about 3 hours to
about 7 days. 29. The use of any of Cains 26-28, wherein the conposition

is adm nistered once daily in a dose of about 200 to about 400 ng ABT-263
free base equivalent per day. 30. The use of Caim26, wherein the

o " -,



(a) a prototype fornulation conprising ABT-263 bis-HCL in a free base

equi val ent anount of about 25 ng/m, in solution in a carrier that

conpri seswQi2proataose 90% of a product conprising about 5Beahis2eweiosier4
phosphati dyl chol i ne and about 29% by vvei ght nmedium chain triglycerides, and

(11) about 10%et anol or a tion that is oral%y.subsfgfntlally
bi oequi val entsy%m zamah%%tna 3#@% PR, syl axig furgts, RyPIngyi giioga
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conpri sing ABT free base in an anount about 25 fto about /m, in

solution in a:hojanglpwcmhmta, cooparemes n(eul)obhibt@ma Qi@moblfastampra@duombmms sing
about 53% by .we t phosphatidyl choline and about 29% by wei ght medi um
chain trigl yéléeir? es, and (ii) about 10% et hanol or (b) a fornulation that

is orally, su ant i i oequi val ent r.ot | ation. 32.

Use of azﬁhaﬁﬁ‘ﬁé‘éﬁﬂa Géimg Bk thnnseniasia e ﬁ?ﬁ@’@lﬁ‘%‘{% $146%m of a
human sub ect a therapeutlcally ef fective plasna concentration of ABT-263
and/ or or Theppee mlt Shom 28s Wiwseisothe dymplid nmatighangy ishaow-sladekints on to

t he subj ect cfH? age anount of about 50 to about 500 ng ABT-263 free
base equi val e t per day, at an average dosage int erval of about 3 hours to

about 7 wher e} QS| carrl e

conpr i oi i ARTEORG Sl 3 ST RRSRbs B GTE A EERE P ORE FAP Sl BERSER | o
a prodrug or oﬂa@@bglmﬂlﬁ,cyﬂf@reapémlal n solution in a substantl al Iy non-aqueous
carrier that conprises a phospholipid conponent and a pharnmaceutically

accept ablg, salhdhjshiofiafg of VTRARENL 25 3§her$ﬁleth9 2BnPbsiftbRiafnidste *o/iphistshe
pl asma concentration maintai ned exhibits, at steady state, a peak of about

3 to about 8 ABB268 onBRIREB dvg salt of mu@ldﬂm‘orab@eubohle thercabout 5 [tg/m
ABT-263. 34. The use of daim32 or Caim33, wherein the conposition is
admi ni st &7ed Tdnnased:if (El:airh r26a whesen olic atropdsi2f0admoingdiond cdtfringg ABT-Z63 free

base equi val per id osition being (a) a prototype formulation
conprising A G%S%@Iéfgbh‘ g%rpee base equival ent anmobunt of about 25

ng/ m, in sol ut| on in a carri er that conprises (i), about 90% of .a product
conpri si i§- addGtuss SbLm s il alﬁh%épmﬁr?la;}h%%ﬁwéloanﬂ AgIHBerod 9B Bilostei ght

medi um chain rb&!lt}’ﬁfv‘{b' Rt 5 gz(antl ‘?@O % %&{uﬁ\fa’f&l‘[ ’peloﬁs)( B arfaverage

formul ation ti I's orally subs I oequi ent 'to d prototype
formul ati on. tﬁ5tme1‘1bmtmel adfabhtd himﬁs?tocnboﬁi ‘Adaps33, wherein the conposition
is adm nistered once daily in a dose of about 200 to about 400 ng ABT-263

free basedequih¢alkeobt andest @l@l}fms A28, wherp@sthé tONpdsticidis amirdstpic@loaty Pily
formul ati on conprising ABT-263 free base in an anount of about 25 to about
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wei ght el urbhehva¢ af Claig29pcehérdimghe gerdpgsition agpooistei@Pset hanol ; or (b) a
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amount of about 25 mg/ml, in solution in a carrier that comprises (i) about 90%
of a product comprising about 53% by weight phosphatidylcholine and about
29% by weight medium chain triglycerides, and (ii) about 10% ethanol; or

(b) a formulation that is orally substantially bioequivalent to said prototype

formulation.

31. The use of Claim 26, wherein the composition administered is
(a) a prototype formulation comprising ABT-263 free base in an amount of about
25 to about 50 mg/ml, in solution in a carrier that comprises (i) about 90% of a
product comprising about 53% by weight phosphatidylcholine and about 29%
by weight medium chain triglycerides, and (ii) about 10% ethanol; or

(b) a formulation that is orally substantially bioequivalent to said prototype
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32.

33.

34.

35.

formulation.

Use of a pharmaceutical composition for maintaining in bloodstream of a human
subject a therapeutically effective plasma concentration of ABT-263 and/or one or
more metabolites thereof, by administering the composition to the subject in a
dosage amount of about 50 to about 500 mg ABT-263 free base equivalent per day,
at an average dosage interval of about 3 hours to about 7 days, wherein the
composition comprises a drug-carrier system comprising ABT-263 or a
pharmaceutically acceptable salt, prodrug, salt of a prodrug or metabolite thereof, in
solution in a substantially non-aqueous carrier that comprises a phospholipid

component and a pharmaceutically acceptable solubilizing component.

The use of Claim 32, wherein the plasma concentration maintained exhibits, at
steady state, a peak of about 3 to about 8 ng/ml ABT-263 and a trough of about 1 to
about 5 pg/ml ABT-263.

The use of Claim 32 or Claim 33, wherein the composition is administered once

daily in a dose of about 200 to about 400 mg ABT-263 free base equivalent per day,

said composition being

(a) aprototype formulation comprising ABT-263 bis-HCI in a free base equivalent
amount of about 25 mg/ml, in solution in a carrier that comprises (i) about 90%
of a product comprising about 53% by weight phosphatidylcholine and about
29% by weight medium chain triglycerides, and (ii) about 10% ethanol; or

(b) a formulation that is orally substantially bioequivalent to said prototype

formulation.

The use of Claim 32 or Claim 33, wherein the composition is administered once

daily in a dose of about 200 to about 400 mg ABT-263 free base equivalent per day,

said composition being

(a) a prototype formulation comprising ABT-263 free base in an amount of about
25 to about 50 mg/ml, in solution in a carrier that comprises (i) about 90% of a
product comprising about 53% by weight phosphatidylcholine and about 29%
by weight medium chain triglycerides, and (ii) about 10% ethanol; or

(b) a formulation that is orally substantially bioequivalent to said prototype

formulation.
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