20 July 2005 PHARVACEUTI CAL DOSAGE FORMS OF EPOTHI LONES AND EPOTHI LONE
ANALOGS FOR ORAL ADM NI STRATI ON CROSS- REFERENCE TO RELATED APPLI CATI ONS
This application clains priority from provisional application serial
nunbers 60/ 264, 228, filed January 25, 2001 and 60/290, 019, filed May 11,
2001, incorporated herein by reference inits entirety. 10 FIELD OF THE
| NVENTI ON The invention relates to nethods of orally adm ni sztoe.mmgo%
epot hilones a patient in a manner that increases bioavailablity. The
invention fuPH]ﬁERMmCEIé’FICAL DIGSAQEFORMS ONMEFOTHIRONESAMNR eut i cal
dosage forns, and kits for use in the methods of the |nvenE|on In

particul ar, thEPQIERLONE ANALOGY EORORALAPMEY m of an
epot hi | one. BACKGROUND OF THE | NVENTI ON Epot hi | ones are 16 nenber cyclic

macrol i de nol ecul es whi gROSSIREFERENCE TOREDSTEDAPMgeUoNs fiel d. For

exanpl-e, Epothilone A and B are naturally 20 occurring compounds that can
be isolated firom cermmohgmmmm@momﬂappmmmﬁmmt he

fol I owi ng strucitmeszEaril % 170X 60/ZR05161 ﬁl@cf' f%:zo[yg t he
i ntroduction ofEegoahll nes .in o e art, many groups ave een ‘designi ng,
-synt hesi zi ng an FFE"’E‘?? B9+t he nat ur al | y occurri ng epot hil ones in
an attenpt to devel op useful phar maceuticals. (See, e.g., D. ‘Schinzer et
-at, Angew. Chem Int. -1 20 July 2005 Ed Engl., 1997, 36, " No. 3, 523-524;

K.C. Nicol a?g et al. . Amer. Eﬂ-em SoC., , 1997! 119, 7974-7991; K C
Ni cal oau et "al ., Angew Chen I nt , No 20 2399- 2401;
A. Balog et al., Angew. @hgffventidh reliigls ©8cthodd 3PGall thilored % -

2803). 5 Known epof hi ] ones e‘y&imt m crotubul e stabl i zi ng effects simlar to

Taxol (r) and th& ti0 agyannes ty The ipypation further selgtes to |
proI ' feratl ng Cﬁiﬂrﬁacmmcalcompomuons,phamaceuhcaldosageforms,andhtsforusemﬂle

methods of the invention. In particular, the invention relates to a solid oral dosage
15 formofan epothilone.

BACKGROUND OF THE INVENTION
Epothilones are 16 member cyclic macrolide molecules which find
utility in the pharmacentical field. For example, Epothilone A and B are naturally
20  occurring compounds that can be isolated from certain microorganisms; these two
compounds have the following structures:

OH

Epothilone A R=H
EpothiloneB R=Me
25  Since the introduction of epothilones into the art, many groups have been designing,
synthesizing and testing analogs of the naturally occurring epothilones in an attempt
- to develop useful pharmaceuticals. (See, ¢.g., D. Schinzer et al., dngew. Chem. Jnt.
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such as occur in cancer and other hyperproliferative cellular di seases (See
Angew. Chem Int. Ed Engi, Vol. 35, No. 13/14,1996 and D.M Bollag, Exp.
pin. Invest. Drugs, 6(7): 867-873, 1997). 10 Before epothilones can be
used to treat diseases in. patients, however, they nust be fornulated into
a pharmaceutical conposition that can be adm nistered to the patient; for
exanple, into a dosage formsuitable for oral, nucosal (e.g20 Jisag2005
subl i ngual , vaginal, buccal, or rectal), parenteral (e.g., -subcutaneous,

i ntravenous, t ' Lyl "Gl
t ransder nal agirln%’?éztirdaa?%%hﬁg S?‘—j; Fﬂ:tt?(‘}!ﬁ o%a%r'g%ﬁgﬁm ni s'?df)é\t |9c)),;1 are
particul arly @i%ﬂé?+wlsKﬂchiqalwe\}'e'mleAmWeChmMeﬁ dngl. 4896, 853N R0t o

admi i ster t Nagofes Al BHELLAL] Miew. Chr? 1l 2 ERLIC 1008158, N, 2304 Bgbj St rat 1 on

avoi ds the pain an parent era n| stration ccordingly,
fornul ati ons 2803)oral administration are preferred by patients and result

I n better patient COW'M%%M&GQ%%?@%%@?E%Im@%U' ness of an

oral fornmulation, however quires / agent be bl oavail abl e.
Bi oaval | abi | i ﬂ'yxozi® aod &m@mmmmmmmmmxmmmg ogls,i ous

‘factors includin e ﬂ?ﬁﬂ 0

gastroi ntesti (r%uﬁhgasf)rac cm?zi@P%n%] ﬂ%rﬂ& ﬂgﬁk&nﬁlqtﬁe gag“%rm st i nal

tract, and th@'hfem_rht. E}:ia@gl ,chileiﬁ.NoTHMH, 19%‘méBtMonlhgaExpd@vabw§ﬁ-of an

active agent r, 8[5‘51 3, tlggr:,%act i ve agent have sufficient 25 stability in
I'U

t he stonmach a t| na n to pass through the intestinal wall. Mny
dr ugs, hovwver tend t@dmgemhlmambywedmmmmwmmmwxmvw have

poor absorptl gﬁgg ?| Sihid on i s not
an effective l%e lmﬂ%m ni rs}’t eri ng bﬁa%gﬁl har naceut| ca 18k

conposi tions nmthepdmdt,fmmxm;ﬂé uadnﬂmastfoa:nlsmmbkrfaoréﬂmwc!sﬂdagmasdol id
dosage forns 0. Jt.abl et r Lo t I ons,
suspensi ons, %&%M’i‘?@iﬁ’%ﬁﬁr 0s gga: 0-.&3(3 h%@tgée%u%énpﬁ%o%
restrictions dnnlubhﬁecupmémnmmdarmﬁnmmn drtrensdenmal edmigistrtiogi nce sone

pati ent pclgul%t h oral%aﬁlogﬂg} %g%n@sﬁ tﬁgqxg ot hcagoggge

psychol ogi ovm ng
formis avail abm\emenm&easmtq @Mmstenhambfhﬁnfmhaoﬂsyﬁﬂmk’életﬂmérm@cgﬁ red dose

of active | gt SliorPXofd Hle Yoin'sha A8¥Hult bffefiheerdl abiifhiskfidh o an oral
Auna prepd Accordmgly, formulations for oral administration are preferred by pahents and result -
in better patient compliance with dosmg schedules.

20 The usefulness of an oral formulation, however, requires that the active
agent be bioavailable, Bicavailability of orally administered drugs is affected by
various factors including, for example, drug absorption throughout the gastrointestinal
tract, stability of the drug in the gastrointestinal tract, and the first pass effect. Thus,
effective oral delivery of an active agent requires that the active agent have sufficient

25  stability in the stomach and intestinal lumen to pass through the intestinal wall. Many
drugs, howevér, tend to degrade quickly in the intestinal tract or have poor absorption
in the intestinal tract so that oral administration is not an effective method for

.administering the drug.
Pharmaceutical compositions intended for oral administration are

30 typically solid dosage forms (e.g., tablets) or liquid preparations (e.g., solutions,
suspensions, or elixirs). Solid dosage forms, however, can impose restrictions on the
pharmaceutical use of the active agent since some patient populations have difficulty,

=

ug:
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that they can drink or having it adm nistered, for exanple, by a
naso-gastric tube. 5 Thus, liquid oral dosage forns are desirable. Liquid
oral pharmaceutical conpositions require a suitable solvent or carrier
systemto dissolve or disperse the active agent to enable the conposition
to be admnistered to a patient. The sol vent system nust be conpatible
with the active agent and be non-toxic to the patient. Comppnjuty 200%
solvent for liquid oral 10 fornmulations i's a water - based soIvent The
formul ati on of certain_ epothi]on ents di.f uIt| i on

the normal hurcihash Ysr»%l?fwa?che@@ g%i"t ﬂigralﬁ th aci d
l'abi | e and/ or dopdgefdm1§9Jaumlemesemm¢mmdnewmmmenmmdmdfa of first
choice for oral _solution

h h
G115 cul L1 e ARRBRRes By HEHOH SR Roard e AReR R POL PP ons f or

the oral adm RhgiKedichPdtinkior BRGigT Mﬁm&bmmpmhwmmmw are
sufficiently bioavai]able to gave a macol ogi cal effect SUMVARY OF THE

| NVENTI ON Wéé’@ﬁ‘fi"if‘ﬂ@%ﬁ%‘f %es a method of oral Iy delivering
20 epot hi | Ones to a mﬁnﬁhdwmeﬁwm@bmﬁmiwﬁmgammbﬁe@mﬂmi on,
deconposition, or deactiyvation of th ot hi | one he qgast.rointesti nal
system parti C@Tier pyptemytodisaqlys @ dispers e FF@%‘PSR&&&I‘?W‘%’O&%@ odi nent ,
the net hod enc{al m&ae&t@éﬂﬁﬁheuLSWsoﬂgmtsﬁeemmwcbmpmbwmmhe' witive, a

phar maceuti ca acceptabl e acid neutrali zi buf1 er %bn g referred
enbodi ment , tf?@elﬁ@ﬁﬁlmmnrta?%’rfh‘&ﬂ?ﬁ% Semmy ﬂi’gé"?ﬂ?‘“f TP i ons, one 25

conpri si ngld hefoﬁﬁh BRI bRREsoNeane, or in a pharmaceutical | y acce'pt abl e
carrier, and ot her conpr|5|ng t he, ph ceutlc cept

neutralizing buffer. Théhgfrmaatioget ?"H@W@B géﬁ%ﬁ@ﬁ‘?ﬁi’g

conposi tions t‘a%m{ohﬁélmgrd?ég,lﬁﬁﬁw&&ﬂ t&&&d@@ﬁebiﬁ@oﬁlﬁdthaﬁhﬁlﬁlﬁxmmﬂﬂoﬁh i s

suitable for constitution, recons |tut| Ilzeaq lgtoa

phar maceut i calpoprlseeleble H’tﬂ%ﬂ%w WH’F? P8RS The

i nvention al SO@}E&@B@&&% H@&ﬁ&cwdoﬁekwémmhmﬂprm@mmom a

phar maceuti cal accept abl e neut ralj zj ng buffer eith d form 20
Jul'y 2005 i tmdlwel@%&fﬂﬂﬂ" ’-'&?rf"rtb‘?"rf’]eﬁgﬂﬁw gbﬁeﬁnl zed, into

a phar ”BCGU“Cﬁle%mﬁ:ﬁ&%éﬁ%&ﬁ%ﬁ&@mefomwpmww|on In a
nor e speC|f|c enbodi nment, the present invention is directed to _

SULﬂﬂARYCEVHEEDNVE$HION
The present invention encompasses a method of orally dehvenng

20 epothilones to a mammal while reducing or avoiding the degradation, decomposition,
or deactivation of the epothilone by the gastrointestinal system,‘particularly by gastric
fiuid inthe stomach. . In one embodiment, the method encompasses administering the
epothilone in, or with, a pharmaceutically acceptable acid neutralizing buffer. Ina
preferred embodiment, the administration comprises the use of two solutions, one

25  comprising the active epothilone alone, ot in a pharmaceutically acceptable carrier,
and the other comprising the pharmaceutically acceptable neutralizing buffer.

The invention therefore includes pharmaceutical compositions
comprising an epothilone either in a solid form which is suitable for constitution, or
reconstitution if lyophilized, into a pharmaceutically acceptable solution or as a pre-

30  made solution. The invention also encompasses pharmaceutical compositions
comprising 2 pharmaceutically acceptable neutralizing buffer either in solid form




met hods of increasing the bioavailability of an orally adm nistered

epot hilone. The 5 nethods involve orally adm nistering one or nore

epot hil ones of Formula: or (Th) wherein: O is selected fromthe group
consisting of alkyl, substituted alkyl, aryl, 10 substituted aryl,
heterocyclo, 15 (a) (b) R* (C Wis 0 or NR16; X is 0; S CHRL7; or H. R's;
20 Y is selected fromthe group consisting of 0; H H H ORR2Jul{oR3G5 ORz3;
NOR24; H, NOR2s; H, HNR26R27; NHNR2sR29; H, NHNR3oR31 or CHR32, where

OR23, OR23 can Rﬁ = S T %ﬁﬁ he group
consi sting of &ﬁé’g&ﬁ’%@ag 3 %1@&%@% Q%S%MORM; 25 D
is selected frmﬁdbbwhﬂqmomnymmadtgobﬁomR42R43 or heterocyclo; -4 20 July

2005 R, R RO R A B St chaiath! foMellon p0URDy Adiang B, 129, RO

and R11 are sel ected from roup consi's stituted
al kyl, aryl, smébtdsiofinextasingthe biogrmilahilitk of an drdlyeadministéred epothilone tTheut ed

het erocycl o, 5 7, .R1 . Rya e | e ‘ group consisting
of H, al ky?s, a °§b‘5’8§ﬁ°ﬁ'§8%%&‘%%§%§%@8¥s%§ , R32, R33,
R3,4, R35, R36, R37, R39, R40, R41l, R42, Rsl, R52, R53, and R61 are

sel ect ed fromthe group of H al kyI substituted al kyl, aryl or
substituted aryl;

) - @)

wherein;
@ is selected from the group consisting of alkyl, substituted alkyl, aryl,
10  substituted aryl, heterocyclo,

Q

Re . Ry Jj\fr\
Ry
: ~
RB\/l\ /l\ Y '
O e
1 5 12
(@ (b) | ©
WisOor NRIG;
X is O; S; CHRy; or H, Rys;
20 Y is selected from the group consisting of O; H, H; H, ORz; ORz, ORg3;
' NORgz4; H, NORqs; H, HNRysR;7; NHNR2sRas; H, NHNR30Ra1 or CHRy, where
ORg3, ORz3 can be a cyclic ketal;
B; and B; are selected from the group consisting of H, ORz1, OCORa4,
OCONRasR36, NR37R3g, or NR3ggCONRsoR41;

25 D is selécted from the group consisting of NR4zRus or heterocyclo;
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10 R12, R16, R27, R29, R31, Ras, and R43, are selected fromthe group
consisting of H, alkyl, substituted al kyl, substituted aryl, cycloal kyl,
het erocycl o, R51C=0, R520C=0 R53S2, hydroxy, and O al kyl or

O substituted al kyl, or a pharnmaceutically acceptable salt, sol vate,
hydrate, clathrate or prodrug thereof, and orally adm nistering one or
more pharmaceutically acceptable acid 15 neutralizing buffeRg.Julh2005
pharmaceutical ly acceptabl e acid neutralizing buffer may be adm nistered

concurrently with, _b e, after after adm nistration
of the one or rmre'Ré'S{?l ’Bﬁﬁ%ésﬁbsfrel erestnpﬁ\/@en adrti ni stered before the
active epothil oneRs,tMeRialam:t]hﬁa&welieaed frym de@eppabhsistiag ofrllobr al i zi ng

DUl 2T ROk RO il Rl 0L o

rnaceu |ca | y acceptabl e
acid neutrali Zliefbg)cbblﬁ;f er i's adm ni stered not nore than about 1 hour after

the epothilone is ter The r.mac utlcaII :
neutrali zi r‘?g buffe lk *u %ﬁ/ﬂ?%ﬁﬁ)ﬁ% %glio}l%ﬁo ﬂ;gﬁbn and whi ch
may be consti tgubgﬁdt wedaneyd; atel y prior ]Eo 25 aflm ni strat ion, corrPrl ses one
or nore conponents capab) e 0 ne i ut4ons,
particularly gastr ﬁ%%F%ﬁHER?ta)‘g ?’b&’%’ ﬁis ri%ﬁ@“bgf“erz’ k honent.s

i ncl ude, but- 6115@ aﬁakﬂl mglaﬂdﬁmﬂﬁpwpaf&nmﬂcgakdmmakﬂahﬂmrmak aci ds,

weak bases, xtures thereof. Preferably, the buffer conponents are
wat er sol ubI e oY% such as phosphoric acid, tartaric acids, lactic

acl g ﬁugcwﬂhf aci Ry, Rid RbyCRARE, Ra?a@ncﬁkalareﬁe@medﬁoasth@gmupmsﬁgdtsﬁart I ]g:
aci yar oc Qric.ac Su ri.c.a a S ereo
20 July 2005 Tl ﬁ%‘t%‘tﬂh‘e’ “%‘@E!&Hﬁg’ﬁﬁgﬁg&ﬁﬁmﬁ’ ?ﬁ@ g buffer is
a?(rjn ni ﬁt ergd lmzawmggsmz Bjdfré:dyfb@@-all@l m&mﬁméatwbt ric fLw ds :jnbt h'?h

S mac an I NCr ease nu 0 LS a e Yy e
gastroi ntesti nal sﬁ?@ H@%mﬁaﬁc ‘1%7 %@%?F%f Orgdﬂ'ﬁ%ut ralizing
buf fer may be peeb it @ilBhdashisting afit/@QhiGre ploimibdentivatipadcematde gid of bet ween

about 5 to_ 9. The phar eutically acceptable acid neutralizing buffer may
be adm ni sﬁer Sepuigel ous solution of anhydrous di basic sodi um

phosphat e, sodi um ci trafge gatiddanicelly Roeptabletidreutsalicing buffer nmyibd.
adml.mstered concurrently with, before, after, or both before and after administration
of the one or more ‘epothilones of interest. When administered before the active
epothilose, the pharmaceutically acceptable acid neutralizing buffer is administered
20  not more than about 1 hour before the epothilone is administered. ‘When administered
after, the pharmaceutically acceptable acid neutral_iziné buffer is administered not
more than about 1 hour after the epothilone is administered.
The pharmaceutically acceptable acid nemﬁziﬁg buffer solution,
which may be a liquid formulation and which may be constituted immediately prior to
25  administration, compriﬁm.one or more components that are capable of neutralizing
acidic solutions, particularly gastric fluid, for a period of time. The buffer
components include, bﬁt are not limited to, pbarmaceutically acceptable weak acids,
weak bases, or mixtures thereof. Preferably, the buffer components are water soluble
. materials such as phosphoric acid, fartaric acids, lactic acid, succinic acid, citric acid,
30  acetic acid, ascorbic acid, aspartic acid, hydrochloric acid, sulfuric acid, glutamic
acid, and salts thereof.




The present invention increases the bioavailability of the orally 10
adm ni stered epothilone significantly above that of an epotbilone orally
adm nistered wthout a neutralizing buffer. In one enbodi nent the

bi oavail ability of the one or nore epothilones or a pharmaceutically
acceptable salt, solvate, clathrate, hydrate, or prodrug thereof is at

| east 20 percent. The one or nore epothilones or a pharmacept jhabbes
acceptable salt, solvate, clathrate, hydrate, or prodrug thereof” my 15 be
orally adnlnlstered as a solutlon in propyl ene gI col and. et hanol, for
exanpl e, wherein the raf ﬁﬂmﬁﬂﬁﬁﬁﬁﬂ%ﬁ “gQW%bout 80:20. A
preferred epot M%eﬂﬁﬁﬁ&ﬁﬁ*ufﬁc&ﬁf&@u&aﬁ%‘ %’ﬁld%%ﬂt@;ﬁa&:]and

7, 11-di hydroxy, 8, 8,10, 12, 16- pent apet hyl - 3- [I- hyl - (2 nmet hyl - :
t hi azol yi ) et helfgiease faegmonnt of sherspp @é ispbsprled m&ﬂ' sifﬁ“‘(?he. 20 The
i nvention al SOTW&&EQIM a@mn@@fmwgmﬁé}w%shaﬁ&m&a%ml one and

a sol ubl e buffer ‘conposition. I nventi on enco asses a kit —conprising
(a) a phar nﬁcee&upwsolewdm qf@?ﬁmvsq AW 53A 9e J B¢ Pharmarsutisaich i s

sui tabl e for opRLntAMTAdH Stz bulBdndybe aAmBMTEPLRH biniedhs SRARPSS L1 0N

conprising an aC|d neutraI|Z|n buffer which is suitable for oral

admi ni st rat i onanhy psphaie) sodivn sitetediihy dtatee and anBydronscittie: (i) a
first conponengcn{:onprl Si ng one or nore epothilones of Formula: or (b) 5
wherein 0, W X, Y, Bi, B2, Db Rl, R, Ra, R4, R5, Rs, R9, R o, Rll, Rte,
R16, RI,, R13, R22, Redhe mesenRewentiRpHcremesthe Risgvailgbibity offis oralit | R32, R33,

R34, R35,. 6, {BRine nd 1 6
are define above eﬁg ?O ; Bsgg% g%or‘rlfc)gégﬁaﬁégonprl sPﬁn iterc

phar maceut i cal mmeemmuﬁ%hmmbadmﬁge btew@abﬂltwfthmmrn the first
conponent and Eﬁﬁﬁﬁﬁﬁﬁ&ﬂsﬁ \b Qe AStvate, dlattithth, hy @i odOSage

foamor as a so ar nace |ca SI lon that can be ’‘constituted or

“reconstituted woﬂwgéhmfxﬁ@hkca&taompd@eawPrqmrsepmlalonemage The
phar maceuti cal 0BRGPk RatISsaltSoRAR! d1ithbRTh k) oPpra @y fitfeof Yy

15  be orally administered as a solufion in propylene glycol and ethanol, for example,

wherein the ratio of propylene glycol:ethanol is about 80:20.

A preferred epothilone is [18-[1R*, 3R*(E), 7R*, 108*, 11R*, 165*])-
7, 11-dihydroxy 8, 8,10,12,16-pentamethyl-3-[1-methyl-2-(2-methyl-4-
thiazolyethenyl-17-0xa-4-azabicyclo[14.1.0Theptadecane-5, 9-dione.

20 : The invention also encompasses kits which comprise the desired
epothildne and a soluble buffer composition. The invention encompasses a kit
comprising (a) a pharmaceutical composition comprising an epothilone which is

~ suitable for oral administration and (b) a pharmaceutical oomposiﬁon coﬁmprising an
acid neutralizing buffer which is suitable for oral administration.



be provided as a tablet. The first component or the second conponent may be
15 anhydrous. The kit may optionally include solvents for reconstituting
the first or second conponents. The solvent for reconstituting the first
conponent may be a mxture of propyl ene glycol and ethanol, wherein the
ratio of propylene glycol:ethanol is about 80:20. The invention is further
directed to a pharmaceutical conposition 20 conprising: (i) 20nNalp200%re
epot hil ones of Formula: 20 July 2005 or T", wherein 0, W X, Y, Bt, B2, D
R, R, R3, R4, R5, R2, R9, Rio, Ru, R12, Rte, Rl7, R15, R22, R23, R24,
Res, R2r, R27, R2s, R2dnoRembofiment thgkils imdwie: R34, R35, R36, R37, Ras, R39,
R40, R41, R42, R4 Egﬂéf Q¥fa: OF a
pharmaceutical ly §§Eccepgﬁgﬁg Sgﬁgxﬁﬂ P§§§gﬁ&£ t &gﬁgﬁgﬁydrate or prodrug
thereof in solid form and (ii) a solid pharmaceutically acceptable acid
neutralizing buffer in an anmount sufficient to reduce deconposition of the
one or nore epothil ones, a pharnmaceutically accept bl e salt, solvate,
clathrate, hydrate, or pjddrug thereof when the ph@ﬁm ceutical composition
is reconstituted with a% o provide a liquid% 18y dosage form
BRI EF DESCRI PTI ON OF THE DRAMVN 1. Mean plas ' [
profiles for Conpound Vs. i
ng/ kg, -t , and oral
Vertical bars represen
than the synbol size. FI Zm Megin pl asma ‘concentration profgles for
Conpound (B) vs. tine in dogs after IV administration at 0.5 ng/kg, --
and oral adm nistration of ng/ kg sol ution, -0-. Veqbjcal bars
represent standard deviations and are shown where 20 Iarger t han the

synbol size. 20 Jul 2005 DETAI LED DESCRI PTI ON T | :
y s 2 e & YD B D e, B R Ry R R, K Ry R R Ri6, Ko R,

Rz, Ras, Rag, Ros, Rag, Ras, Ras, Roo, Rao, Rai, Raz, Raz, Ras, Res, Rae, Raz, Rag, Rag, Rao,
Ra1, Raz, Raz Rs1, Re, Rsz, and Ry are defined above; and

(i) a second component comprising a pharmaceutically acceptable acid
neutralizing buffer, ‘

10 wherein the first component and the second component are provided as a
liquid oral éosage form or as a solid pharmaceutical composition that can be
constituted or reconstituted with a solvent to provide a liquid oral dosage.

The pharmaceutical composition $o be reconstituted with a solvent may
be provided as a tablet. The first component or the second component may be
15  anhydrous. The kit may optionally include solvents for reconstituting the first or
second components. The solvent for reconstituting the first component may be a

mixture of propylene glycol and ethanol, wherein the ratio of propylene
glycol:ethanol is about 80:20.
' The invention is further directed to a pharmaceutical composition
20  comprising: '

(i) one or more epothilones of Formula:




Based upon the pharmacol ogi cal benefits of epothilones, there is need for
dosage forns and nethods for adm nistering these conpounds so that they are
sufficiently bioavailable to have a pharmacol ogi cal effect. In particular,
there is a 5 need for oral dosage forns and nore particularly for liquid
oral dosage fornms that can deliver an amount of epothilone sufficient to
treat disease. The present invention is  based, in part, on20hrilg8g8Bvery

t hat epot hilones of Formula (la) or (li,): R5 (1b) wherein: 10 O is
selected fromthe group consisting of al kyl, substituted al kyl, aryl,
substituted aryl, heterocyclo, (a) or (b) (c) WsOorNRr6; X is 0; S;

CHRr7;, or H R o 15 Y ig selected fronlthe group consﬂsting of 0; H H H,
OR22; OR23, OR23; ;
CHR32, Were OR23,

the group consisting g OLOR34, OCO\IR35 r
NR39CONR40OR41l -9 20sJul y 2006 2sel ec%pd from ASIsti ng of
NRa2R43 or heterocydl e; R and Ré- o ®cted fromH,

| ower al kyl; Its, RS OOt 2 e selected fY & ansi sting of

H, al kyl, subst i tute | substituted aryl, cycl
heterocycl 0 or substitiuted eterocyclo; Rn, Ris, Ras, and R23 are
sel ected fromthe group c&g)si sting of H, alkyl, and %mj)st ituted al kyl ;

wherein G, W, X, Y, By, B2, D, Ry, Ra, Rs, Ry, Rs, Rs, R, Rio, Rit, Ruz, Rues Ri7 Ris,
Ruz, Ras, Ras, Ras, Ras, Rar, Rag, Rao, Rao, Rat, Rz, Ra, Ras, Ras, Rag, Rors Rag, Rag, Reo,
Ru1, Raz, Ras Rs1, Rs, Rss, and Ry are defined above, ora pbarmaceutically

5  acceptable salt, solvate, clathrate, hydrate or prodrug thereof in solid form; and

(ii) asolid pharmaceutically acceptable acid nentralizing buffer in an amount

sufficient to reduce decomposition of the one or more epothilones, or a
pharmaceutically acceptable salt, solvate, clathrate, hydrate, or prodrug thereof when
‘the pharmaceutical composition is reconstituted with a solvent to provide a liquid oral

10  dosage form.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1. Mean plasma concentration profiles for Compound (A) vs.
time in dogs after IV administration at 0.5 mg/kg, -+~ and oral administration of 2 2
15  mg/kg solution, -C-. Vertical bars represent standard deviations and are shown where

- larger than the symbol size.
FIG. 2. Mean plasma concentration profiles for Compound (B) vs.
time in dogs after IV administration at 0.5 mg/kg, -+-, and oral administration of 8 2
mg/kg solution, -0-. Vertical bars represent standard deviations and are shown where

20  larger than the symbol size.



R24, Rzs, R26, Res, R30, R32, R33, R34, Ras, R36, R37, R39, R40, R41, R42,
Rsl, R52, R53, and R61 are selected fromthe group of H, alkyl,
substituted al kyl; aryl or 10 substituted aryl; R12, R16, R27, R29, R31,
R35, and R43, are selected fromthe group consisting of H, alkyl,
substituted al kyl, substituted aryl, cycloal kyl, heterocyclo, R51C O,

" Rs20C=0, R53SX2, hydroxy, and O al kyI or 0-substituted al kybo Jang2005

. phar maceutically acceptable salts, solvates, hydrates, clathrates or 15
prodrugs thereof, when | I j with a
pharmaceutically accep?ﬁu@' T Ob %@Me sufficiently

bi oavai | abl e to have aBWd&IpbgnmﬁloadﬂbmﬁwAﬁwﬂﬂon@lweumed nventi on
is directed t t hods of the. b| el ly

adm ni st ered 3H55 %W@%m%# @@%ﬁg 5@g¥? %ﬁ¥% or a arnaceutlcally
acceptabl e salsﬁfﬁcﬁﬁtlwﬁ&@mlable&bhﬁ\&taq;haﬂmadﬂ@mleﬁectphqﬂr@aﬂ&et&eaeof by
orally admnlster ot.h r ol r (Ib),

or a pharng &P‘?dctj J; & Pm%glg@af‘)’éﬁq‘g?g‘?ﬁ%ﬁ?% fa’ﬁ%é&l F‘%

pr Ogr ug t helr eQkliver aib lﬁnf fdﬁh@éﬂe}&o@ﬂéﬁeﬂb%ﬁi&i&ﬁﬂtﬁﬁﬁadﬁbﬁéllﬂhﬁqﬂhﬁeﬂﬁh‘*ﬁ?ﬁmelolt abI e
acid neutralizin uffer in, conbjnat t he Jhei.nvention al so
relates to ph& E%@&@W‘Fﬁ‘ffﬁw ”ﬁﬁg ﬁﬁ?@%tq A orMR)hsage forms, and
kits for use in the methods of the invention. 25 A preferred epothllone for
use in the methods, conp@sitions, and dosage forns gf the invention is
[1S-[1R*, 3R*(E), 7R * 11R*, 16S 16S*]]-7, 11- df hyds,
8, 10, 12, 16- pent anet hyl°‘ ! st hy!l - 2- (2 met hyI 4- 1

et henyl -

definitions apply to
speci fication, unless ;
herein, the term"al ky to straight or branched chain
unsubsti tut ed hydrocarbon(gSOUps of I to 20 carbon ategp, preferably 1 to 7
car bon :

wherein:
10 G is selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, heterocyclo,

G ®) ()
Wis O or NRyg;
X is O; §; CHRy7; or H,Ryg
15 Y is selected from the group consisting of O; H, H; H, ORz; ORy3, ORz3;

NOR3za; H, NORgs; H, HNRygR27; NHNRasR2s; H, NHNR30R3; or CHR;z, where
ORgz3, OR»3; can be a cyclic ketal; -

B; and B, are selected from the group conmstlng of H, ORa3, OCORa4,
OCONR35sR16, NR37R38, or NR3yCONR4oR4 :



10 atons. As used herein, the term"substituted alkyl" refers to an al kyl
group substituted by, for exanple, one to four substituents, such as,
hal o, trifluoronethyl, trifluoronethoxy, hydroxy, alkoxy, cycloal kyoxy,
het er ocyl ooxy, oxo, alkanoyl aryl oxy, al kanoyl oxy, am no, al kyl am no,
aryl am no, aralkylan1no cycloalkylan1no 15 heterocycloantlno

di substituted amnes in which the 2 am no substituents are geLEmy2005fron1'
al kyl, aryl or aralkyl al kanoyl am no, aroyl ami no, aral kanoyl ani no,

substituted al kano bsti Lyt Lut ed

ar al kanoy! ani no, ﬁﬁﬁ%%{ﬁggoup ar yl?% %F‘"‘@P&E%"Qﬁ& >‘cycl oal kyl t hi o,
het Fro;:%/cl O][ hi o, R&,mﬁLR;;mdeamls?lmﬁn%Habmmlhl ono, al kyl Eu![ f 1(:)n%/I :
aryl sul fonyl, aralky, 0 , Substitute
sul f onami do, ni tré" [g‘yg &“Eéé‘r M%@g m/él T %&; o Substi.t ut ed
carbanyl (e. Gubsaahd dkfiydryl, GBbiitistad st cyClombityh hethogycloer sobeitiednher e t her e

are two substituents on the nitrogen selected fromal kyl, aryl or aralkyl),
aI koxycarb%ny‘!eer%ﬂ?lpz substituted aryl, guanidino and het er oci:cl 0s, such

cindolyl, i m dgz®yRe, A B mtsélbmﬁqmthhlganlplcmshpgofﬂl land pyri dyl ,
and pyrim dyI V\herf?ﬂgﬁt ed 25 above where the substituent is further
substituted i fubgtete wi t h hal ogen, al kyl, alkoxy, aryl or aralkyl. -11"

20 July 2005 As usggd MIERS), Ra,,,Rggmmgmkmalgggwkyomg,mm.msﬂ?er,&z,o

fluori ne, chI orine, bro i odi ne DLSmt, gterm aryl”
refers to nonBeydad |K§1%FF5‘{T %meﬁﬁ”m%ﬁ{’%ﬂ'&lgﬁgs"arbon r%ps having 6 to
12 carbonjgt ogm,sﬁtﬂteag%rl ng portlon such as 5 phenyl, naphthyl, biphenyl
and di phenyl groups, %‘ e s | . H&%ﬂg ein, the
term"aral kyl " ref%lﬁ’s'i{ié’g{z’ag{% Pﬁﬂr%gh Sﬁ&égagddl rectl hroug 2{1 al kyI
group, such ag, fgA Zﬁbsutﬁsdﬂﬁﬁphubﬁimwnryndrydobkyhhétm@@in,h% aryl" refers

to an -aryl grou subs i four substituents
such as al kyI g 3‘3’3‘1‘%?‘/‘*“‘&?@"’@%’%"%‘1 ua(saa{k& ’ut ed phenyl,
het erocycl o, hal o, anhr hé:lﬂae&aﬁamawmemble Bdtmemmﬁyteﬁ,cm@@} “al koxy,

7ol kyl anitho. Pegouss °Cyf AP g Aoy o BiHcflibouscaly €1 M o
acceptable acid neutralizing buffer, are sufficiently bioavailable to have a
pharmacological effect. Accordingly, the invention is directed to methods of
increasing the bicavailability of orally administered epothilbnes of Formulae (Ja) or
(Ib), or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or prodrug

20 thereof, by orally administering the one or more epothilones of Formula (Ie) or (Ib), -

 ora pharmaceuticéﬂy acceptable salt, solvate, clathrate, hydrate, or prodrug thereof,
and orally administering a pharmaceutically acceptable acid neutralizing buffer in
combination therewith. The invention also relates to pharmaceutical compositions,
phannaceﬁtical dosage forms, and kits for use in the methods of the invention.

25 , A preferred epothilone for use in the methods, ct_)mpositions, and
dosage forms of the invention is [lS—[lR"‘, 3R*(E), 7R*, 10S*, 11R*, 168*]}-7, 11-
dihydroxy 8, 8,10,12,16-pentamethyl-3-[1-methyl-2-(2-methyl-4-thiazolylethenyl-
17-oxa-4-azabicyclo[14.1.0]heptadecane-5, 9-dione (“Compound (A)"), depicted
below:

30
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al kanoyl am no, thiol, alkylthio, cycloal kylthio, heterocyclothio, ureido,
nitro, cyan, carboxy, carboxyal kyl, carbanyl, al koxycarbonyl, alkylthiono,
aryl thiono, 15 al kysul fonyl, sul fonam do, and aryl oxy. The substituent may
be further substituted by halo, hydroxy, alkyl, alkoxy, aryl, substituted
aryl, substituted al kyl or aralkyl. As used herein, the term"cycl oal kyl"
-refers to optionally substituted, saturated cyclic hydrocabquly 2005
systens, preferably containing 1 to 3 rings and 3 to 7 carbons per ring
whi ch may be further fused with an unsaturated C3-C7 carbocyclic 20 ring.
Exenplary groups include cycl opropyl, .clobutyl cycl opentyl, cycl ohexyl,
cycl oheptyl, cyclooctyl, cyclodecyl, and adanantyl Exenplary

substituents incl ude one Qr e a ky groups as descri bed above, or one or
nore groups described above As used herein, the
terms "heterocycle", "heterocyclic" Y- .rocyclo refer to an
optionally substituted, fully satur?tegc . at ed, aromatic or

nonaromati ¢ cyclic group, for exanplell a 4 i15 nenbered systemor a 4 to
7 menbered nonocyclic, 7 to 11 nmenberé&d bi*tycl¥ic, or 10 to 15 nenbered
tricyclic ring system which has at | east one heteroatomin at |east one
carbon atom containing ring. Each ring of the heterocyclic group

- containing a heteroatomnmay 30 have 1, 2 or 3 heteroatons sel ected from
nitrogen atons, oxygen atons and sul fur atons, where the nitrogen and
sul fur heteroatoms may al so optlonaD zm d| zed and "the nitrogen

het eroatons nay al so o 0 a at tatm%séﬂ LRGHEGhis C group -12
20 July 2005 may be at ﬁd%?f@if"ﬁ“&ﬁﬁ%t‘g roa g‘% or car oﬁ atom Exenpl ary
m)noc?/cljl c Pet@emphhﬁe@e%xﬂﬁmammtmm&wwldwml .
pyrrolidiny in pyrazo |ny

i m dazol yl , F%H&i‘tﬁﬁrw &‘m%&%ﬁﬁﬁ oxazol yI, oxazolidinyl,

i soxazol i nyl, isoxazol yAsusEdlﬁdmm,zhdtyﬂm"aikyl"adﬁeamMghtoﬂﬂer Q#Plﬁyl
i sothiazolyl, is thftb‘s‘ig dm ri% HVIAVINN 6&&1;0%%0& a:bl 148 728%bn
b%l@ ¥ BERURSR (0 %

~oxadi azol yl , nyl, oxopi per - oxopl peridinyl,
2- oxopyrralpi digtwds. 2- oxazeplnyl azeplnyl 4- plperldonyl pyridyl, N

by ot bt opytanyi .t et AERHFETH AR Al pﬁﬂﬁ“ﬁ‘ﬁ?“"@”y' e
t hi onor phol i n)éhbmmted by, for example, one to four substttuents, such as, halo, trifluorom

trifluoromethoxy, hiydroxy, alkoxy, cycloalkyoxy, heterocylooxy, oxo, alkanoyl,

aryloxy, alkanoyloxy, amino, alkylamino, arylammo, aralkylammq, cycloalkylamino,

.15 heterocycloamino, disubstituted amines in which the 2 amino substituents are selected

from alkyl, aryl or aralkyl, alkanoylamino, aroylamino, aralkanoylamino, substituted

alkanoylamino, substituted arylamino, substituted aralkanoylamino, thiol, alkylthio,

arylthio, aralkylthio, cycloalkylthio, heterocyclothio, alkylthiono, arylthiono,

aralkylthiono, alkylsulfonyl, arylsulfonyl, aralkylsulfonyl, sulfonamido (e.g.

20 SO,NH>), substituted sulfonamido, nitro, cyano, carboxy, carbamyl (e.g: CONH),
substituted carbamy] (e.g. CONH alkyl, CONH aryl, CONH aralkyl or cases where
there are two substituents on the nitrogen selected from alkyl, aryl or aralkyl),
alkoxycarbonyl, aryl, substituted aryl, guanidino and heterocyclos, such as, indolyl,
imidazolyl, furyl, thieny), thiazolyl, pyrrolidyl, pyridyl, and pyrimidyl. Where noted

95  above where the substituent is further substituted it will be with halogen, alkyl,
alkoxy, aryl or aralkyl.

-11-



10 t hi onor phol i nyl sul foxi de, thionorpholinyl sulfone, 1,3-dioxolane and
tetrahydro-1, 1-dioxothienyl, dioxanyl, isothiazolidinyl, thietanyl,
thiiranyl, triazinyl, and triazolyl. Exenplary bicyclic heterocyclic groups
include, but are not limted to, benzothiazolyl, benzoxazolyl,

benzot hi enyl, "qui nuclidinyl, quinolinyl, quinolinyl-N oxide,

t et rahydroi soqui nol i nyl; isoquinolinyl, benzimdazolyl, benzgpunegots 15
i ndol i zinyl, benzofuryl, chronmonyl, counarinyl, C|nnoI|nyI gui noxal i nyl ,.
i ndazolyl, pyrrolopyridyl, furop r|d|nyl (§ucp as f|xr ,.3-c] pyridinyl,
furo [3, 1-b]pyridinyl Asrusedherein, e term Thilogen’ ar Thplo) refers 1y %oi ndol yl ,
dlhydrqu|nazg$1 %b&) Sien@fdded- di hydro- 4- oxo- qU|nazoI|nyI)
benzi sot hi azol'yl',” Bbenzi soxazo y], benzodi azi nyl , benzofurazanyl,

benzot hi opyr anyl , benz dksrisedsrain, theemy syl heefsrs tp manpeyphc %’”d%%’f’é‘f uryl, 20
di hydr obenzot w% ﬂ&&%@ﬁg{bﬁﬂz&ﬁgw i 283¢bon sfbolbid e p0k oh, Gt ANy |
&NZOpyT an

sul fone, di hyc? I ny I sochr omanyl , i soi ndoI | nyl ,

napht hyr i diSny iphenypmenhdlivh dinhgny] apd diphenyhgroups, saghAfwhighmaydhs s
qui nazol i nyl, tetrahydrgqy E@ﬁgxé,ﬁ M term iapﬂﬁ;)qfefersr%lanmtyhg@ Mabd;iyl and

t hi enot hi enyL Exenpl ary substituents i1 nclude, but aré not limted to, one
or more 25 aldirpétlyghroughanalicybigraun. iserhs bef8ile or one or nore groups descri bed

above as al kyl substit E@m@qgek&p*sggqqnﬁr ls@éﬁﬁranra@qgfoggycl 0s, such
| ne

as, epoxides and aziri ‘used herein, the term "het ero%fs shaII
i ncl ude oxy gerspbssitted by, fonerample; onsge four substiaengs sMely iafkyLspsti | owe

st ands forl? gt a%g@&ﬂelaq,h%lthgrgmlojgoltgﬂh&gﬁago trﬂfuﬁfoﬁf gj,y up. to and

i ncl udi ng her&in, the term *bio vai | abl nmeans t he

extent to whi di!@ﬂ-@ﬂ@&ﬁ)@%@@xﬁmébw aligneyl, dhanoglorn i@ Mfade avail abl e
in the circul c&gn&%ﬂnggéogyhgaﬂnw aakebesingm Met hods to
Eljoaval i EP

determ ne the 'Ee]i(ﬂof drugs are well ?%{% to those of ordinary
skill in the einoylgminediol s‘@tef%céﬁlP B doy nIgD, SR | abl e to

“have a phar magqal, PE&ban{W %ﬁmﬁhbla&ﬁm@are greater than
20. percent 5 bi oa&glfﬁ% preferabl y g;hgater t han %0 gt blé)g;tval | abl e,

and nore phsef aimwionylgﬁé@p@md@,ﬁaﬁaw
halo, hydroxy, alkyl, alkoxy, aryl, substituted aryl, substituted alkyl or aralkyl.
As used herein, the term "cycloalkyl” refers to optionally substituted,
saturated cyclic hydrocarbon ring systems, preferably containing 1 to 3 rings and 3 to
7 carbons per ring which may be further fused with an unsaturated C3-C7 carbocyclic
20  ring. Exemplary groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclodecyl, cyclododecyl, and adamantyl. Exemuplary
subﬂﬂummshnﬂudeoncotnumegﬂqdgunqsasdmmﬁbedabove,oroneornmne
groups described above as alkyl substitnents. _
As used herein, the terms "heterocycle", "heterocyclic" and
25  "heterocyclo” refer to an optionally substituted, fully saturated or unsaturated,
aromatic or nonaromatic cyclic group, for example, a 4 to 15 membered system orad
to 7 membered monocyclic, 7 to 11 membered bicyclic, or 10 to 15 membered
tricyclic ring system,' which has at least one heteroatom in at Jeast one carbon atom- '
containing ring. Each ring of the heterocyclic group containing a heteroatom may
30 have 1, 2 or 3 heteroatoms selected from nitrogen atoms, oxygen atoms and sulfur ‘
| atoms, where the nitrogen and sulfur heteroatoms may also opﬁonal}y be oxidized and
the nitrogen heteroatoms may also optionally be quaternized. The heterocyclic group -

-12-



As used herein, the term "pharnmaceutically acceptable salt" refers to a
salt prepared froman epothilone of Fornmula (Is) or (Ib) having a basic
functional group, such as an_ amne, with a pharmaceutically acceptable
non-toxi c inorganic or 10 organic acid. Suitable non-toxic acids include,
but are not limted to, acetic, benzenesulfonic, benzoic, canphorsulfonic,
citric, ethenesulfonic, fumaric, gluconic, glutamc, hydrogggmygoos
hydrochloric, isethionic, lactic, maleic, malic, mandelic, .

met hanesul fonic, mucic, nitric, panoic, pantothenic, phosphoric, succini c,
sul furic, taﬂmﬁbéi&xﬁmmkﬁmﬂﬁknmmesuMﬂqu@mm@ids Salts fornmed with acids

can be obtained, for | e &thﬂmﬁ&%) or (Ib)
havi ng a basic functlo ég% hmaﬁﬁpgﬁggﬁﬁﬁégﬁéﬁﬁﬁgﬁ%Jﬁ? a non-toxic
ac;d to pro;lﬂg ﬁﬁ?dyuhmmwbnwmmb¢h$ﬂmméawﬁﬁdnwlgmﬂ@whdaIIy carried
out in a nedium I C i or an aqueous
nedlunlfollomgﬂdﬁ§méﬂ qﬁ@ﬁ£°¥ﬁgﬂ?é%&£ﬂdﬁﬁ%r%%%@ﬁ%*E% ysgcceptable
sal Elb?l ﬁosreﬁﬂﬁlyl,qh]dam%*cyl,ﬂﬁ?mhﬁnylmsdthmmlﬂnxsmmhérﬂf &Qzﬂ? For rrulda (la)
or avin C upcti.on aci
functi onal g@%h‘gﬂ%WL%H p Eg Péﬁggﬁé% non POX|8H?%organ|c or
organi ¢ bgseox@sp&ﬂ&wzmwgmmmmpmgagmyg@g@?ﬁ PFfld | Ral | metals
such as sodi um i33|un1 an i u al kal i ne ear met a
such as cal ci QKB %98‘%&%%%§%b é# ﬁﬂ bal's, such as
ﬁl3n1nun1agdta?@§ ; mgmtaﬁﬂyﬁ&hm?gamMSMfmmnmsﬂM§mthm@muﬂ@hE§{|tuted or
~ hydroxy-substi tute or [ kﬁ@ﬁ%ﬂ&qn]ne
tributyl dHlngm%ﬁ¥$§ﬂﬁ m#@ﬂ%#ﬁ 4%%% Iamé%gg g(ﬁ%l am ne;
triethyl am ne;i-dishienyl) Idﬁ:xanyﬁrisoﬂﬁmhc(:ﬂﬂmwmdyﬁimﬂ tamwl adieeelyl. such as
[r1s-" (hydr oxymet hyi ) PR B peigpigfic popgb et Btk o“'];‘%'} ower
?ldk%/lz) hagl nes, bteﬁmﬁmtyl Wﬂﬂb@@hylmwhwrbmzmm%%m e )
ydr oxy - 0 ids suc as
argi ni ne, | ysPPi-EIy @Y%@O@W@E é‘i’q OHn#b r e “?d gﬂ’ Easég A be obtai ned,
L or exanpls, \g_glddmza.gu B@ﬁbﬁ]tyﬂ @h@mﬁyu:@nmhwl,(cﬁlm))hml, qumnxalmylzmdwbgl 2035 ( 1b)
aving an acidic na n-toxic
base. The r eeRé’FP{S?H ‘g’i%‘ﬁ?@‘wy F%@izgg‘iﬂf’% n §Etfm§?§) B‘R W the salt
preci pit at es CroqD, 3-Blpyadiny), diagdroisoihdly] odilirdpinexalippl(such e913,4-dibydro-
4-oxo-quinazolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl, benzofurazanyl,
benzothiopytanyl, benzotriazolyl, benzpyrazolyl, dihyd_robenznﬁ:ryl,
20 dﬂnﬂmmmmnmkmyLd&y&nhummﬂmqwnmedﬁw¢ﬂhmmﬁﬁqmmmwlmﬂﬁmg
dihydrobenzopyranyl, indoliny!, isochromanyl, isoindolinyl, naphthyridinyl,
phthalazinyl, piperonyl, purinyl, pyridopyridyl, quinazolinyl, tetrahydroquinolinyl,
thienofuryl, thienopyridyl, and thienothienyl.
Exemplary substituents include, but are not limited to, one or more
25  alkyl groups as described above or one or more groups described above as alkyl
" substituents. Also included are smaller heterocyclos, such as, epoxides and aziridines.
As used herein, the term "heteroatoms” shall include oxygen, sulfur

and nitrogen. | .
As used herein, the prefix “lower” stands for a moiety having up to and
30  including 7, preferably up to and including 4 carbon atoms.
As used herein, the term “bioavailable” means the extent to which a
drug is absorbed into a living system and made available in the circulating blood of
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The invention also includes zwitterions. 5 As used herein, the term
"pharmaceutically acceptable acid neutralizing buffer” refers to a

conbi nati on of a pharnaceutically acceptable non- toxic acid and a
pharmaceutical ly acceptable non-toxic salt of an acid that when added to a
solution provides a solution that is nore resistant to change of pH,
conpared to a solution without the buffer, when acid or al k2diJulys2@eBled to
the solution. 10 The term "phar maceut i cal | y acceptable acid neutrali zing

buffer" also includes ou such basi,c unds when added
to an aci d| c ébﬁla‘fmwst%ﬁ g’éb lﬁwﬁgﬁﬁﬁﬂ?ﬂﬁ%ﬂ"%f t he

sol ution. %@&r&mm,ﬂ@ém “cl at hrat e" means an i nclusion conpound
fornmed by the envel opnent  of gﬁ@m&Lecul e of est &7? und in a
cage-1ike 15 hal | ow spAsEsefb B nc'f"“ @gyeilels Y588 Ay ecul es of a
“host " CO”DOUﬁﬁamﬁ%o Ei%ﬂeﬁ@d’t’%@ansﬁﬁﬁth&@ﬁd@doﬁ@r&ﬁr% t}ﬁman$emeﬁterl vative of
a conpound  that can_ hydr ol oxi di.ze se react

bi ol ogi cal Scor’m*P%VP’(lﬁ’i’se preferap ?@%MPHPVF%?WP %\?Wj@"?r? 178 Hl | one

conmpound of F SBhpefebnt bloBYailabier exanple, carboxylic esters are

conveni ently formnmed by esterlfyln carboxylic acj d 20 f ties; | f
“the epothilone of Fornufgusedssreig, the ‘PIF?E‘P‘EFG ?ﬁﬂh*feg gr oup

i1 can be est egjsf Q-eaﬁoﬂraﬁ%#diﬁloﬁeﬁfm&ld@h)mwmfﬂt@ﬁOﬂe wel |

known in the ar For exanpl es, of pro-dr see1 of Prodrags
edited by IL mﬂ@gmmmewféraph&@esm WPH“%%%W‘E ol . 42, p.
309- 396, el t egohic &id. W&tﬂﬁén&iwmahmdsxﬁamwmt@re%emmhe,&ﬁema Text book of

-Drug Design an DeveI opnent , edlt 25, Krosgaa sen and H
- Bundgaard, chasnesne ONBE@ ?‘ ?”&%Pﬁﬂ?ﬁ‘n"%&eﬂfg 3%‘?““ Gﬁ‘

Bundgaar d, p % dm&m&gmﬂﬁbm&mwﬁﬁwmpmg: mmtatmery
Revi ews, " 19 2 H Bun qgard et al Jou na of Phar mageut i cal
Sci ences, 77 mgihanesulfppic, BRYC, TR RRBYS Reptothpenic, b pigFimic Bﬂ#‘ﬁ“ 32, 692,

%884) As usedmﬂﬁt@hﬂa -tottenemfmci'@csﬂtsrfmea@tmwas@nbeamed,yqr" means t he
guantit

T pH 3.5, 18s e B o et ] BeSimg g pike hlelpfott® 0 T
used herein, tHgdnQfRvalaf kibin®6l a iRaA0SC acid foqmévidenmapidndditionsaith Tbe
reaction is typically carried out in a medium in which the acid addition salt
precipitates or an aqueous medium followed by evaporation. The term
o “pharmaceutically acceptable salt” also refers to a salt prepared from an epothilone of
20  Formula (Ia) or (Ib) having an acidic fanctional group, such as a carboxylic acid
" functional group, and a pharmaceutically acceptable non-toxic inorganic or organic
* base. Suitable non-toxic bases include hydroxides of alkali metals such as sodium,
potassium, and lithium; hydroxides of alkaline earth metal such as calcium, and
magnesium; hydroxides of other metals, such as aluminum and zinc; ammonia, and
25 oi‘ganic amines, such as unsubstituted or hydroxy-substituted mono-, di-, or
trialkylamines; dicyclohexylamine; tributy] amine; pyridine; N-methylN-ethylamine;
dxethylamme, triethylamine; mono-, bis-, or tris-(2-hydroxy-lower alkyl amines}, such
as mono-, bis-, or tris-(2-hydroxyethyl)amine, 2~hydroxy-tert-butylamme, or tris-
(hydroxymethyl)methylamine, N, N,-di-lower alkyl-N-(hydroxy lower alkyl)-amines,
30  such as N,N,~dimethyl-N-(2-hydroxyethyl)amine, or tri-(2-hydroxyethyl)amine; N-
methyl-D-glucamine; and amino acids such as arginine, lysine, and the _Eke. Salts
formed with bases can be obtained, for example, with an epothilone of Formula (Ia) or
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contains one or nore soluble active ingredients dissolved in a solvent. As
used herein, the term "suspension"” neans a finely divided, undissolved
active ingredient suspended in a solvent. 5 As used herein, the term
"elixir" means a solution of an active ingredient in a solvent  containing
wat er and al cohol . As used herein, the term"syrup" means a concentrated
solution of sugar, such as sucrose, in water or other aque@Qsiuly 2008,
optionally containing pol yols, such as glycerin or sorbitol to retard

crystallizati t he suga l,ncr ea soI ubd i of he ded
I ngredi ent s. E@éﬁﬂ“ﬂ %S@ln—%l(_mq‘l t(ﬁ%ﬁé’? eb DOSAGE
FORMS OF THE I'THerddétisaNs ﬂ;&nm&lﬁycmmﬂtokn MGnmdumnmbdzxelsthdsailtrpr&clpaamﬂmds _
conposi tions, and dos ]i of the invention. Preferably, the

epot bi | ones ar@“%?gfﬁl |ff’ ox@ﬁﬁyﬁ\gigp g%ol uble in water such that they are
not readily bioavail abl 'Ehdiyvdnﬁmalsoahcludwmmehma specific .enbodi nent the

epot hi | ones of Fornmul a a r (1 used I.n {he , conpositions,
and dosage%form; of the®f H%?gﬁ?‘f’%ﬁgg FBt 8# ?98%? 2"’t%la) or (1b) 20
can be prepar egutpalizing®uffat’ M&Stdﬁ@ﬁibﬁﬁﬁahwﬂlphmmmm}ydmgtamppbﬂ-cat i on no.
09/ 280, 191, flled rc 9, 1999 and ndl ti.on no.

09/ 170, 482 fi I'&¥° ?’Uﬂ%&’%‘”%@g l’f’d’ﬁP aggfﬁb%ﬁér‘@e’éxpr essly

i ncor por at ed hﬁﬂ&l‘rﬁas&ﬁﬁomﬁronﬂh’sdlsﬂ&ﬁohﬁkm ﬁlonemesidmtﬁrchangeufﬁi,al SO0 recogni ze
t hat the epothil one J mu [ coul al e red by

sui tabl e nodi f‘i"E’Q?ngFP %?E%ﬂﬁ“?@?“&hﬂﬁ?f’% r‘é{ée"oe? fégeidg thg(ﬁglg@??arrpl e,

K. C. r[\mh col A %e%‘&b%ﬂ&%&%?m*ﬂaﬁﬁﬁﬁhéumﬁmd’m&m n)

Met at hesi s, ew. En 399-2401. (.1996 KC.

Ni col au et at® ?‘H’éls'IstrBa‘fsri%??\ o"P“gﬁﬁ{‘ﬁﬁ%ﬁ" nfidi

Macr ol act oni zaieummé&a@hndmm&s@eMpmm*mmEd Engl , 3 6(5): 525-527
(1997); KC. Nicol au at L, " s.i e{i E_@% L,ones inatorial, Synthesis,
Tubul i n Assenbly Proper gtgg,eggi °A(‘H°F’bsri*ﬂ USion coRpouR| “Rasi st ant
Tunor Cells," ﬁeﬂm\lh tﬁB’l&lﬁfbl entEKhmﬁ@@ﬂeofaiﬁﬁefk@)compcﬂﬁﬂ?n&d@&hk&QQ?) KC.

Ni col aou e

Anal ogues' fs )b R@eﬁéﬁ@%gﬁt %ﬁ %‘7@ ?%8‘# éog:f%% 6l\llingolI ;gu et
aL, "Total Syntheses of AEn@ﬁthel‘eilnahe&tnﬂ“pmeﬂr@ wieansea deiGative of a compound
that can hydrolyze, oxidize, or otherwise react under biological conditions (in vitro or
in vivo) to provide an epothilone compound of Formula (Ia) or {Ib). For example,
carboxylic esters are conveniently formed by esterifying carboxylic acid
20  functionalities; if the epothilone of Formula (Ia) or (Ib) includes an acid functional
group it can be esterified to provide a proédrug. Various pro-drugs are well known in
the art (For examples of pro-drugs, see: Design of Prodrugs, edited by H. Bundgaard,
Elsevier, 1985; Methods in Enzymology, vol. 42, p. 309-396, edited by K. Widder et
al., Academic Press, 1985; A Textbook of Drug Design and Development, edited by
25  Krosgaard-Larsen and H, Bundgaard chapter 5, “Design and Application of
Prodrugs,” by H. Bundgaard, p. 113-191, 1991; H. Bundgaard Advanced Drug
Delivery Reviews,” 8, 1-38, 1992; H. Bundgaard et al., Journal of Pharmaceutical
Sciences, 77, 285, 1988; and N, Kakeya et al., Chem. Phar. Bull,, 32, 692, 1984).
As used herein, the phrase “acid neutralization capacity,” means the .
30  quantity of 1 N HCI (expressed in milliequivalents) that can be brought to pH 3.5, as
defined in the U.S, Pharmacopeia, 301,
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20 July 2005 Macrol actoni zati on-Based Strategy," J. Am Chem Soc.,

119(34): 7974-7991 (1997); KC. N colaou et al., "Synthesis of Epothilones A
and B in Solid and Sol ution Phase,” Nature, 387: 268-272 (1997); and D.
Meng et al., "Renote Effects in Macrojide Formation Through Ri ng-Form ng

Oefin Metathesis: An Application to the Synthesis 5 of Fully Active
Epot hi | one Congeners,” J. Am Chem Soc., Vol. 119, No. 11, 28(R% 26034
(1997). Preferably, the epothilones are crystalline and anhydrous..
Optionally, the epothilones are sterilized before bel used in the

‘conposi tions of the i nvswsedherein thetrrm fsohetionimeppseadiqud iPRIPEl | ONES OR
COVPCSI TI ONS TR o e R )8 i ishOlV M Bt

m cr ot ubul e-s I zI'ng agents and 1L can_be used to treat a variety of
cancer or other di seasésustdhemin pmtévapensmnomew% Bifividee et hods of

the invention ﬁi[& in?fejdién H&dﬁr?isd’l%ﬂl nistering one or nore

epot hil ones o or%t{ ?gfl or ‘ ] Jhar maceut i cal |y acceptable salt,
15 sol vate5 cl athrate, Mmm,éhetaﬂb@h@g @W%&?lum’nt aach¥e | ent suffering
from cancer o %Lthfng L %A1 Ahdiul ar di sease. -As used herein,
the term "cancgc%ie?ﬁ%lauéﬂg’?t% ut %ﬂr?ot lTmted to,. soljd tunors and bl ood
born tunors. The term clsmsed hareif,dpestenmy %Ps@a@éaWWSPh@%@fs, or gans,
bone, cartila 1Ie§|¥s a&gﬁﬁﬂn oHtii@hoRBBOMasses
primary and ngtl%stgléﬁ%?ags@dg%cers ﬁrmﬂ%@% cancers that can beEZO treat ed
with the net hmmlycmmqrmbmlut@rctarmmdmgm the wgprer increase selyby

car ci nona, g{hugé ﬁﬁl f t he bl adder, breast, col on, kidney, Iung,
ovary, paﬁ@re cervix, thyr0|d 'and.skin,‘including squanous
cell carcinong; henatop0|et|c tunors of |ynphoid |i-neage, including, but

not limted to, uﬁqﬁm i oD TOMPOSITILNS, ynphobl astic
| eukem a, B-cell |ynphona hﬁ%m

08 Iyrrphoma

non- Hodgki ns | ynphoma, ha S Iynphona

hemat opoi t|c tunors of P" g@&gdinr{ﬁgﬁm;comgmﬂ% drldAbsagél

acute and cshronl c nyel o eukem as and promnyel oC t|c 1euke turmrs
of nmesenchy nﬁbmrofghmvmmd?m@abb'uﬂle pasthilopesiarecgid labi efﬁ“ﬁP‘Efg n}‘\lﬁ
rhabdonyosarcona LGl IR dif\spe@fignoma,

sem nona, tetr’%tocas?lm ngma neuro astor]rﬂtat an?imlanﬁgﬁa tunors of the
central and pambpmmeaﬂmﬂ@ﬂlﬂaaesyﬂmaaﬂh@ﬂ@ﬁ themethedsi t ed t o,

- astrocytom, nc%rlﬁiagﬁ!io%ﬁ,taﬂﬁrﬁosagé $oBHB of ﬂ@ﬂven‘ﬁﬁﬂvﬁ%ﬁfﬁﬁés’ of Formula (Ia) or (Ib)

20  can be prepared by the methods disclosed in our co-pending application no.
09/280,191, filed March 29, 1999 and our co-pending application no. 09/170,482 filed
October 13, 1998, the contents of which are expressly incorporated herein. One of '
ordinary skill in the art would also recognize.that the epothilones of Formula (Ia) or
(Ib) could also be prepared by suitable modification of the methodologies disclosed

25  in, for example, K.C. Nicolau et al., “An Approach to Epothilones Based on Olefin
Metathesis,” Angew. Chem Int. Ed. Engl., 35(20): 2399-2401 (1 996); K.C. Nicolau
et al,, “The Total Synthesis of Epothilone A: The Macrolactonization Approach,”
Angew. Chem Int, Ed. Engl., 36(5): 525-527 (1997); K.C. Nicolau et al., “Designed
Epothilones: Combinatorial Synthesis, Tubulin Assembly Propertiés, and Cytoxic

30  Action Against Taxol Resistant Tumor Cells,” Angew. Chem Int. Ed. Engl., 36(19):
2097-2103 (1997); K.C.Nicolaou et al,, "The Olefin Metathesis Approach to
- Epothilone A and its Analogues”, J. Am. Chem. Soc., 119(34): 7960-7973 (1997);
K.C. Nicolaou et aL., "Total Syntheses of Epothiilones A and B via a
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-17 20 July 2005 and other tunors including, but not [imted to, xenodernma
pi gnment osum  ker at oact ant homa, thyroid follicular cancer, and

teratocarci noma. The nethods of the invention are useful for treating

pati ents who have been previously treated for cancer, as well as those who
have not previously been 5 treated for cancer. Indeed, the nethods and
conpositions of this invention can be wused in first-1ine agdJafc200B i ne
cancer treatnents. The net hods of the invention are al so useful in.

nbi t nt L Th
conbi nati on WMaIamz&amﬁmase&es 9%, 17 RAL gg@; PRk 34 .o @97?n e

nmet hods of the I nvention are € |aII |n ¢ofbi nati o

anti - cancer t Ke%tNﬁeﬂmqthht"WﬁFQ@m@i Wt@ﬂﬁﬂ@d@ds%&@?mﬂ'm&& t hat
aCts |1 a0 { AGRD!ua AR 19N b BN 8, "R ERcodP BB {1

epot hil ones o mula (I's b), which exert their effects at the Q- M

phase. Epot hi Fem@oaﬂ%mghﬂlna-l‘@rwg Blefip Mppathasiy: »é’FéE’ icatiane the Syrtbasis

angi ogenesics, I I I a 3.

Accor di ngl 5 tﬁgﬁ]ﬁm’ t%;o?gh’hpgo e&?{lxﬁ?&bﬂnai&a%g 1%%?%33,8‘7‘3 in treating
certain forns2@34BPfRdness related to retinal vascularization, arthritis,

especi al l'y infl ammat ory%.?fe%gf? %?{ﬂyﬁ'@a@ sgﬁﬂe%@mdm{,@qjﬁﬁggﬁl and

psori asis. Epothilones may al so i nduce or inhibit
apoptosis, a MP@ﬂ@wwlﬂmb@mhﬁmﬁm@e@ﬂmww pighe inpentign.
devel opment and 20 honeostasis. Alterations of apoptotic pathways

contribute to the pat hogenesi s of a variet of human di seases. Accordingl Y,
t he met hod$ ofU’[I'HdTY {USES QETHEBEO'IHIIQ ORGQMPQFrZ'I:QNSn'HiEREOE vari ety

of human di seases with ﬁg%ﬁﬂ%dn?%&%%@ﬁ&%hﬁmbﬂﬁﬂ&%wr

(particularly, but not I cul ar homas, carcinQmas with
p53 nutati on@d,mmée@wﬁu@h%vqurw@% kb and
ovary. and 25 gy M el 63 G205 iVdfifor e bl IW&QWWI yposi s),
viral infecti [ nc u I ng, ut not 11 mt herpesw rus, poOxvirus,
Epst ei n- Barr \mne QSI;DOISleinblil@wfIfrFQBmﬂfa@ﬂ Oaﬂb)aGWP aceutically septpmblefiaieases
(includin b ,ﬁﬁge,ﬂgg mune
nmedi at ed g]i orrgjlr)ll}r onep ep?ar{at ol d art h e:ﬁ%n)ﬁ‘e?‘g” as?gﬁ‘cer?rnf | ammat ory

bovel di seasesthen Um&fm&wﬂ‘tﬂw@g #Ellﬂeﬂbﬁsyﬂf ﬂlﬁtﬂml SepmerEhwEbdesy o
but is not limited to,.solid tumors and blood bom tumors. The term cancer refers to

disease of skin, tissues, organs, bone, cartilage, blood and vessels. The term “cancer”
further encompasses primary and metastatic cancers, Examples of cancers that can be

20 treated with the methods of the invention include, but are not limited to, carcinoma,
including that of the bladder, breast, colon, kidney, lung, ovary, pancreas, stomach,
cerv:x, thyroid, and skin, including squamous cell carcinoma; hematopoietic tumors
of lymphoid lineage, including, but not limited to, leukemia, acute lymphocytic
leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T-cell lymphoma,

25  Hodgkins lymphoma, non-Hodgkins lymphoma, hairy cell iymphqma, and Burketts
lymphoma; hematopoietic tumors of myeloid lineage including, but not limited to,
acute and chronic myelogenous leukemias and promyelocytic leukemia; tumors of
mesenchymal origin including, but not limited to, fibrosarcoma, thabdomyosarcoma,

“and osteosarcomay other tumors including melanoma, seminoma, tetratocarcinoma,
'30  neuroblastoma, and glioma; tumors of the central and peripheral nervous system
including, but not limited to, astrocytoma, neuroblastoma, glioma, and schwannomas;
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30 disorders (including, but not limted to, Al zheiner's disease,

Al DS-rel ated denentia, Parkinson's disease, amyotrophic |ateral sclerosis,
retinitis pignentosa, spinal mnuscular atrophy and cerebel |l ar
degeneration), AIDS, nyelodysplastic syndrones, -18 20 July 2005 apl astic
anem a, ischemc injury associated nyocardial infarctions, stroke and
reperfusion injury, arrhythma, atherosclerosis, toxin-induggdugr2@sohol

i nduced |iver diseases, herrat ol ogi cal di seases (including but not limted

to chronic anem a Li erative di seases of the
nuscul oskel et &P g?%’q'étﬁ? @'ﬁﬂ&cﬁﬁ‘gn&?&‘@ ?ql P8 Bt eopor osi s and
arthritis), a&aﬂafohaaﬁmmym%ﬂicnlammmnﬂwammmm fibrosis, nmultiple
sclerosi s, kidney dise d ngc ain. il ones .of a (la) or
(1b) may al so be for rruaﬁ’[eé%?ﬂﬁas%%ﬁ '3 ??Fé’fgﬁ rﬁeﬁmﬁ%w‘? ég%)eutlc
agents that a ﬁaislgﬁm&ﬁdfdrhﬁicer, mﬂasuﬁaewhmhﬁ&ubme\&ouslylmhn ni stering
t her api es associ a with_t ntioned condi 0 ol exarrpl e,
each of thg &?ﬁ‘ﬁ%ﬁ’d 11’6;;%&3 rrgﬁ ‘i%‘?ﬂodlé # r%‘feﬁ agents
to prevent natas&ﬁnﬁhﬁ-mmaﬂrssaohﬂ-‘ﬁnémcﬁmﬂamﬁtﬁrl c |rr|tat|on such as
anti-enetics, and Hi d H | St am nes The bove tic agents,
when nployed in conbi ﬂﬂlel‘?ﬁ%" 3 ?W@“ﬁﬁ%ﬁ?l“‘gg g’l s) or (1b),
??)%R;)e used i{kﬁbm_sﬁj.c@md&amt' eﬂt@ﬁhcm.ﬁlﬁd b@dadxﬂxohh@hﬂﬂymmloﬁﬂﬁnfvlaaﬁdnl ﬁfere{lce
or as otherwjse 15 determ.ned. one of or ski in the ar
BUFFERS USEFUlfSR%%HE“%}gﬂ%BE%ﬁ&%Ff% ""‘%Rﬁ“ﬁ%y % FORVE OF THE
| NVENTI ON 120 lﬁhﬁlﬁstérﬁ@%@e&ﬁd iifag tatidcisin aidﬁfegg?hﬁ?;idfm&eﬂgyﬂ@edgl rsvegt ion i sf
to tenporari e i Ze' gastr e 2ol ation o
the epot hi oné}é‘aﬁe %%&Qm& °£k Wi@%‘gﬂ {Hc’%{d{“’t ?L#?a“ﬁ %&eous and
partially aquega lquid oral fornulations conprising one or nore
epot hi l ones of Formul a b har t. accept abl e
salt, solvate, cl athratép"ﬂgi'y &%E 12“3'} @‘1’)85?@ %Pé‘g’ﬁbgﬁwgy% buf f er _
reduces decomgbgm@ierabpeﬁ@ﬁﬁgwoﬁmmﬂfmmomA;ccmglyhhe Applicants

have surpr|5| oyered that qui d.oral dos for C | sing one
or nore eot 7%?1%?@? 5” g’( gﬁ%’glly

accept abl e salﬁm&%mmmm@muwawmmﬁymmmme and a

buffer are nore stabl e, than id oral
scleros1as resunOSQS, f psonac.lsu

Epothilones of Formula (Ia) or (Tb) may also induce or inhibit

apoptosis, a physiological celi death process critical for normal development and

20 homeostasis. Alterations of apoptotic pathways contribute to the pathogenesis of a
'va.tiety of human diseases. Accordingly, the methods of the invention will be useful
in the treatment of a variety of human diseases with aberrations in apoptosis including
cancer (particularly, but not limited to, follicular lymphomas, carcinomas with p53
mutations, hormone dependent tumors of the breast, prostrate and ovary, and

25  precancerous lesions such as familial adenomatous polyposis), viral infections
(inciuding, but not limited to, herpesvirus, poxvirus, Epstein-Barr virus, Sindbis virus -
and adenovirus), autoimmune diseases (including, but not limited to, systemic lupus
erythematosus, immune mediated glomerulonephritis, theumatoid arthritis, psoriasis, -
inflammatory bowel diseases and autoimmune diabetes mellitus), neurodegenerative

30  disorders (including, but not limited to, Alzheimer’s disease, AIDS-related dementia,
Parkinson’s disease, amyotrophic lateral sclerosis, retinitis pigmentosa, spinal
muscular atrophy and cerebellar degeneration), AIDS, myelodysplastic syndromes,
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dosage formw thout a buffer. 30 Buffers useful in the methods,
conpositions, and dosage forns of the invention nmay be readily prepared by
conbi ning one or nore acids and the salt of one or nore acids in a ratio
such that the conbination, when dissolved in an aqueous solution, provides
a solution having a pH of between about 5 and 9. Typically, the -19 20 July
2005 one or nore acids will have a pKa of between about 4 apd JUfy 260% of
ordinary skill in the art would readily recogni ze how to prepare buffers

that provide a sol utian awn thed.e I tlon t he
i nvention contaﬁlﬁ“[ﬁ'f’é’t‘eé@a’f‘%? Bgaﬁsomﬁ gﬁm@%‘%@lm#ﬁgns, gshuoc gAas basi ¢
conpounds, thaépcmim Ky&nﬁﬁ,ﬂ!&dclemmlmm-mduoeﬂmabolmhm@Qeﬂéng of the
sol ution. Those Skl e art ld,rea C ety of
buf fers that d\‘f"&ﬁF% Baﬁlgﬁe’is??e( 53?“ g%‘%?tcg‘g’dcﬁ%nﬁax%{)sage f or ns
of the invent la,Fl caiaﬂapaégebaﬁﬁwermeasmmmusbﬂbsmrem syatent (inviuding, tud

matl

phar maceutlcal ac éﬁ?t abl e vve a%}nglsﬁéstpgnak @ rﬁ%lpgrus{ﬂs c&%ﬁeg ;Bg:}egfs

Pr ef er abl y,
phosphori c aClﬁﬁrosisaﬁﬁlﬁplb@claﬁmlmdnbﬁdmeamsmddancsmpam. ni ¢ aci d citric acid,

ti i d, bi t | ut | t
Chereof - Preferanl y. tiretipiREEomrlin b e dlabe Bl @ of 1 71 g
buffer is a diabﬁﬁﬁmmmﬂhatwﬁﬁmmmmpﬂmmwmfdmﬁd@amﬂaa di basi c

phosphate buffer-citric, acid- trate buf%e f
commerci al |y &vefiesssi adﬁqmlﬁtﬁlilpgothamﬁfcﬂs %’56&%“}}% °one @#‘ ordi nary
skill in tie ook exasi Iagemmeemqbdmsmmdnmabbaﬂmnmeybmgmgemdmthuch as

t hose nmenti oned above T LLY E

EPOTH L CNES CReRERRErKeR Paseh R prigist- o A GH, BT R B o
of increasing dnb#l hm&)m/zamhmbmineﬁyﬁxﬁoowtbdrhppummsvbﬂedtpbwml | ones by
orally adm nistet] an .e

phar naceut i calqo?%ﬁ‘é'g gbtﬁ‘éﬁgﬁ*n?oness%l va g&‘&%)%:pﬁj,ﬁ{ag%ﬁﬁegr at e or prodrug
t her eof , and WuWGMePhysmmmmkmm(eﬁR)waml e acid 25

neutralizi buffer., The invention.d. articularly well suited for
epot hi | one&gt _"é'l“adb Y one o ofd Pt in aR A

BUFFERS USEFUL IN THE METHODS, COMPOSITIONS,
AND DOSAGE FORMS OF THE INVENTION

20 | The fmrpose of the buffer in the miethods of the invention is to
temporarily neutralize gastric fluid and thereby reduce degradation of the epothilone
in the stomach of the patient. In addition, in aqueous and partially aqueous liquid oral
formulations cdmprising one or more epothilones of Formula (Ia) or (b), ora
pharmaceutically acceptable salt, solvate, clathrate, hydrate, or prodrug thereof, the

25  buffer reduces decomposition of the epothilone of Formula (a) or (Ib). Applicants
have surprisingly discovered that liquid oral dosage forms comprising one or more
epothilones of Formula () or (Tb), or a pharmaceutically acceptable salt, solvate,
clathrate, hydrate, or prodrug thereof, and a buffer are more stable than a liquid oral
dbsage form without a buffer.

30 Buffers useful in the methods, compositions, and dosage forms of the
invention may be readily prepared by combining one or more acids and the salt of one
or more acids in a ratio such that the combination, when dissolved in an aqueous

solution, provides a solution having a pH of between about 5 and 9. Typically, the
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acid labile but may al so be used wth epothilones that are sensitive to
hydr ol ysis under alkaline conditions and for epothilones that are not
sensitive to hydrolyis. Further, the invention may be used with
epot hil ones that are poorly soluble in aqueous nedia. It should be

recogni zed that the epothilones of the invention can be 30 adm ni stered
parenteral |y which would avoid the gastrointestinal system 20duly2edsone
any bioavailability concerns. However, such administration is inconvenient

and unconfortable for the patient a rovides other potent.ial .adverse

ef fects. The omPrzEBreasids W@cﬂﬁ?@ggftﬁﬁ?@ﬁwd’[wga QgﬁPfqr%ﬂ“&ﬁlﬂHt he

met hods enabl g, ddig: fah rdaif RohizB U6 B ibald bulfers that phvideaactutéri ch i a
signi ficant advantage, parti cul arlag for human, pati enté? Adm ni stering one

or more epot hhvinghe desirecpHvalye. (In §ditign, the fryventipn cqntemplates IXUR SR, |
acceptabl e sa er%&h?:cﬁﬁﬂs,s&h%ﬂisﬂ&mpb&fﬁﬁ,m&&whaiaddé@ﬂardﬂgwiﬂhﬁblﬁﬁﬁn in 5
a

conbi nation wt atﬁq rmaceutically acceptable acid neutralizing buffer
provi des i Acr &grese %V%F%anty of the one or nore epothil ones of

Formula (1s) or (Ib). 1fibiitied BEMOSH bl teagilybcoghize aariéty of taiffems| i eved t hat
the increased bioavailability is due, at least in Pi ni f.j cant .gart, to the
buf f er decr eadishepuidhe used ia tarmetheds fEBRPHIADS “?ﬁ%"é‘g%? BREE°Ht For mul a

(la) or (Ib), %cab&ﬁ* ; RmA bufAb hit 18668 B phlinfcadiclly ®odptableaveak O Cl athrat e,
hydrate, or prodrug thereof, in the acjdic %n%@(ﬁﬁ%ent of fhe stomach.
e

Certain epot hiatidsswak brsesuen migturesdheseals Breterd SREPORGRAT L (A), are
unstabl e i Ll MispRUHEREH SartAid ablas; QeHe a6, spdclsaueib| y by an
acid cat al@zeg&hﬁklglra%ﬁ%?%@gﬁgnis_gg.of ?’h_e e_p(t)l iﬂge,r%ggﬁor tSxa l e, the
time for 5% dreifge ek goetic geidl, aseprbig aeid.epartiacid pglutgmic B ?“"gnpound (A)
i s approxi mat ' icRly dcReplabie ddidine@dlivingbaffer iPa dibasinut es at pH
2.5. Thus, m?r’%&%‘g%?"brqa ones of cglj#rm.a (1 a% '%or b). r a.‘ﬁhaémaceut ically
accept abl e salphosphat-menebasie phesphate Butichgich & %{OPB?S&’&%B\*%"WE Weof, are

oral ly adm ni sfetadd.hehhdanerRasfconeddidly s AMBRior Gin teteadipplepatd Ipuch  t hat
they are eithzbﬁt&m m_rrgle?he_ a_tbsorbed_oor not }Tabsag';{i%%b the gastrointestinal
tract. \Weld ormoe of ordipaty skifldn fire s HaiBg eammeriay ayaily b‘é;enflgﬁg%n 820

phar maceut i cald y.. eSalt, solvate, clathrate, hydrate, or prodrug

t hereof, are admnistered to a patient in conmbination with a
pharmaceutically acceptable acid neutralizing buffer, however, the buffer

neutralizes acid in the gkerons GFf ORAELPADMINISTERING ACID
LABILE EPOTHILONES OF FORMULA (Ia) or (Ib)

20 - - - » g
The invention encompasses methods of increasing the bioavailability

of orally administered epothilones by orally administering an epothilone of Formula
(=) ot (Ib), or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or
prodrug thereof, and orally administering a pharmaceutically acceptable acid
25  neutralizing buffer. The inverition is particularly well suited for epothilones that are
acid labile but may also be used with epothilones that are sensitive to hydrolysis under |
alkaline conditions and for epothilones that are not sensitive to hydrolyis. Further, the
invention may be used with epothilones that are poorly soluble in aqueous media.
It should be recognized that the epothilones of the invention can be
30 administored parenterally which would avoid the gastrointestinal system and
overcome any bioavailability concerns. However, such administration is inconvenient
and uncomfortable for the patient and provides other potential adverse effects. The
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so that the rate of deconposition of the one or nore epothilones of Fornula
(I's) or (Ib), or a pharmaceutically acceptable salt, solvate, clathrate,
hydrate, or prodrug 25 thereof is sufficiently decreased so that the one or
"nmore epot hilones of Formula (la) or (Ib), or. a pharmaceutically
acceptable salt, solvate, clathrate, hydrate, or prodrug thereof remain in
the gastrointestinal tract for sufficient time to be absorbed Juip 2808t her
enbodi ment of the invention an anti-acid such as hydroxides of al um num

and magnesi u ar. S Skt quc@agb@@%a Rk of AininRiraticam
carbonate; si |n§’§%1g§1ga°gn %ﬁ%@gﬁ%t?de%@can e use E){O%Ineutor. alize the acid in
the stonmach todkosed which ing signifisfnt advanggn partieovaslyfardumaapedaison. - 21 20 July

2005 When oral ly admi ni o0 . ' : Wﬁgg Fpvention,
t he epot hil ones of For %@M%ﬁ?é@?ﬁ%&p ar naceggoégilgﬁdjgccept abl e
sal t, sol vat epharmicautivaliy agcepishle saltesolvate, gatbrate bydrate ceplodmg dhermoLlilast about
20% bi oavail abl e.. pref . H@FQ . %hgiiﬁﬂé’ ' e@&lo nd nore
preferably atc%ﬁoﬁgﬁh?%wg@g%a e%‘g‘épn f%ne ‘S’ﬁ?g}m Eli%iﬁ?ﬁmc t he

i nvention, t hinceasedbioavatinkilityudtie dne nergore epotidinnps wfFormely (ayor(Ibh) | or a
phar maceut i call. cept.abl e I I &519;1-&,- or prodrug
t her eof and th%%ﬁﬁgj ce |8§ﬁ1°£’y"’a%§é’\é‘?éé'§?‘éh§’!a‘§%@ neut P%Fl zing: tl)suff_er are
provi ded in adw, ajémst inrstpnifitas pa, th the tmSerdecreasing dind mie of decompasitianiof aneous| y.
The single cgnmpositian LS | s

epot hi | ones o&efﬁ%ﬂﬁﬂ?‘;‘%?a{s"fﬁ%f&ﬁ%%fQ?@%Q%%‘%%ﬁnl{ceuf | cg%%ageépt abl e
szﬁl t, sol uat epllathi-m, hydnte,bolrlpycwrmtbereofdnthymgid@rm@mm@n@fﬁl}e stgmpclhe .
pharmaceuti ca .acc abl. ' [k Lz] budd® aEmadpi i stere
as a solid or M@gﬁfopﬁr%l@%@?%hﬁ%liet, géé)lgsohﬁe, Q%A)’pomder) (E)Hr a

i ?:]u![d oral daﬁdigeqdepmn&irorgnqntseané&cptnpmgptsm@tp&ﬁﬁmm@)%@ﬁi r). ;I'_he

sol ution or uUspensi on. ca | : ada ation
usi ng the app?%‘%&?’ﬁ?%Peﬂjggé’g}h\glgﬁ%g&%{rngbg@ﬁ%\%ﬁtﬁém?%&i%? ve tdﬁéeéseg ot hi |l one

and the buff eat ToOfenre ajeoudmiution ah@inmpoundEA)dsapporximately 3& pirutes s of
Formul a (Ilg)

cl at hrate, hyggé)t%?b&%?b%& @é Fﬁ@ﬁ{’ gﬁgg# ?g#}%%h%ﬁ% p géésnggg%{nﬁlgéfa ?5}/ ae
accept abl e aci(ib), oeaphamhaceitiity atckprbleselt, sobvateoetathiate; bydsate, ospRéBaneousl y as
?i 38: gt l:gprp?}c %l?tegeg’f’;e)ageg%é‘we%%%ggl ; ie% hané{@p#o@pﬁat e buff eir . (for gxgm?)loe. at
1M that they are either minimally absorbed or not absorbed by the gastrointestinal tract.
‘When one or more epothilones of Formula (a) or (Ib), or a
20 pharmaceuticélly acceptable salt, solvate, clathrate, hydrate, or prodrog thereof, are
 administered to a patient in combination with 2 pharmaceutically acceptable acid
neutraliz‘mg buffer, however, the buffer neutralizes acid in the stomach of the patient
so that the rate of decomposition of the one or more epothilones of Formula (Ia) or
(b), or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or prodrug
25 thereof is sufficiently decreased so that the one or more epothilones of Formula (Ia) or
(Ib), or.a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or prodrug
thereof remain in the gastrointestinal tract for sufficient time to be absorbed.
In another embodiment of the invention an anti-acid such as
Thydroxides of aluminum and magnesium; carbonates, such as sodium carbonate and
30  calcium carbonate; silicates; and phosphates can be used to neutralize the acid in the
stomach before during or after epothilone administration.
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about pH 8) in a ratio of about 58:12:30, respectively. In another

enbodi nent of the invention, the epothilone of Fornmula (la) or (lIb) and

t he pharnaceutically acceptable acid neutralizing buffer are provided as
separate distinct pharmaceutical conpositions and are adm ni stered
separately. Each 25 of which are adm nistered as a solid oral dosage form
or a liquid oral dosage form \Wen the one or nore epothllqmﬁﬁﬂfﬁoﬁgrnula

(I's) or (Ib), or a pharmaceutically acceptable salt, solvate at brat e,
hydrate, or pro drug thereof and ,the pharnaceuticall eptahle acid
neutralizing buffer ar Mrﬁﬂﬁ'ggﬁpé“&@‘&? gﬁ'@?@&‘ “Fh’@xi)%;ﬁ B cal |y

T art b ot L sBAUGRL bERAGIS ] GRS o sl “W“’E"“‘?W’" (e) o
after, or bo efore_and after e desi one 0 S) or
(Tb) is admi Aledratsdydrater pEdmg ﬁ#ﬁ?%kﬁﬁﬁg‘g‘géﬁuﬁ ﬁ&‘&@éﬁ%&f@ aci d
neutralizing RudéfaBbutianss Mbﬁt@ﬂ%r@mﬁwnfmlmabdﬁ &0%dioavailable.

adm ni stration of the deswe%&&ﬂ ne of, 3& 20 Ju %ﬂeg Forfrula (la)
or (Ib), ifA an anmount SBPRY 0 Ye&\uf’% ﬁ??@°§fn8 When t he
phar maceut i calghymag , Or @ftiafinatenti lbsﬂtfsblvate'ﬁclalﬁmwhﬁirﬁe,ed bef or e
the one. or nore egﬁ)ﬁﬁﬂﬁonfes of Formu dm} s% g?‘?ﬁa‘i‘if i

phar maceut i caP?Wé@Sé‘H’@SF‘@@%\Pb@m“EW i %H#'é‘ &% prodr ug
thereof, it igrRsHHM §§1§gﬂ@&dﬁo§&b%@%ﬂh&dﬂﬁﬁﬁ&ﬂﬁmﬁtﬁe&k@blﬂew t hi n -about

3 hours; nore preferably w thin about 1 hour, and nost referably wthin
about 10 mnuﬁ@slewems%hqnwema'é%ngr%%ﬂ%sﬁ@e&mﬁ& OES or (Ib) is

adm ni stengd. Fo\iiaRakye P HPGSHAde Rty a@@ﬁsﬂémﬁxmdmmhml ng
buffer is adm ni stered a ter the desi.red epo For la) or
(1b), or a plenpredegdegreokiand %ﬁﬁéF"ter@G M%@Q Yhydr at e,
or prodrug th%&ﬁ&ﬁmk&eda%a%&mau?émqeﬁn &ﬁbﬁt,%kp?tﬂé &pbﬁdﬂr‘ﬁorﬂJFEferam y

wi thin about 3 hours, nore prefera Yy wthin abq) ._and nost

preferably wi fignid omldosags Hrm{gguasoluien. srpension g é 'E‘?H?rone of

Formula (1s) %sp@ﬁ@ndaﬁb@&ﬁhm_ﬁ.&ﬁﬁwrmwmﬁbn@m¢5@mpﬂﬁﬁe epot hi | ones
of Formula (la) or (Ib), or ar mace |caI ghg cee table Ealt sol vat e,

cl at hr at e,15hy gpiyents OWS%Y%F‘Q@‘W’WQ%"O@D as an enteric
coated pill or.capsule meﬂﬁﬁa{tﬂe%@&&ﬁo@%p&mnemhhmaammb orhter the

D o okl soc-pe sl o e G AEB ot sie i b3 SHE0: ances
that resist ihepharmaceutically acceptable acid neutralizing buffer may be administered
simultaneously as a solution of the epothilone of Formula ([a) or {b) dissolved in a
20  liquid comprising propylene glycol:ethanol:phosphate buifer (for example at 1M,
about pH 8) in a ratio of about 58:12:30, respectively.

In another embodiment of the invention, the epothilonel of Formula (la)
or (Ib) and the pharmaceutically acceptable acid neutralizing buffer are provided as
separate distinct pharmaceutical compositions and are administered separately. Each

25  of which are administered as a solid oral dosage form or a liquid oral dosage form.
| When the one or more epothilones of Formula (fa) or (Ib), ora
pharmaceutically acceptable salt, solvate, clathrate, hydrate, or prodrug thereof and
the pharmaceutically acceptable acid neutralizing buffer are administered separately,
the pharmaceutically acceptable acid neutralizing buffer may be orally administered
30 before, after, or both before and after the desired epothilone of Fonmula (I2) or (Ib) is
administered. Preferably, the pharmaceutically acceptable acid neutralizing buffer is
administered both before and after oral administration of the desired epothilone of

MC
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solution in a gastric fluid but disintegrate in the intestine. In one
enbodi nent the buffer is adm nistered as a dispersible tablet. 20 The
magni tude of the therapeutic dose of the desired epothilone of Formula
(la) or (Ib), or a pharmaceutically acceptable salt, solvate, clathrate,
hydrate, or prodrug thereof, wll typically vary with the specific disease
and severity of the disease being treated. The dose, and pephapg2bhs dose
frequency, may al so vary according to age, body weight, response, and the

t di cal a@alli?? RS, b
Irogzdl lrr§ ;g?ec?e Lg’;ﬁ? 9%5]&816# %H{mﬂﬁe antte ﬂg%ﬁg%%%gﬁ'derattﬁgz ofe
SECh fact?rs pﬁgmawhb@lymmmaﬁpw&mmabmtbtﬁ&rmwmdbﬁMSﬂmomm ad

ar maceut i ca or prodru
e B B &
200 / kg/ d X | itd ini ithi ownsd
pret g?ab'gvf%%elﬁ%yﬂwhfmﬁ@ S8 0t PSS

Npasses ca

to 4 dividéd i"nven |on’ enc arnaceu Thi t dosage
forns of the pﬁaablgdnthmmbdrutll@nmmmpforsthmgesﬁedw@bthﬂoneofl"@mugé(la)dr 15

%; 32: E m"?lébb' ;Ftdmﬂ“%ﬂf%%g RS enccg%%gésﬁmc]’hga%ﬂ%%h@en [ 0%00
i ncl ude', but admuim&red aﬂ:etthedcsﬁredeﬁbﬂﬁlongéﬁﬂmnﬂd(lmor@b mea The ter m "t ot al |
Formila (1s) " SRy L5500 WE o GAE ciful Bt arlodidifnd A1y 0702 ©
cl at hr at e,thyddmitﬁteratwmﬁmdmrgS hdues, preferabily wﬂhnebctuh&hmmmppxbfcrdbbne of
O3, (1), Sl B g RSB LA S SRR 3o Al
admi ni stered tepothﬂkﬁepﬁl%rﬁmla (El)lblt(mlﬁ)rls adnfieisetedr maceutical |y acceptabl e acid
east about 20 m 111 equi TR EEvEpRer e Sra TR P eI By Gt ) VO
preferably at pheamteitibalytac@ptable kdlt, eajurte; ala&:rdts, _hgdrgmmrgbmdsxgthabo&m i on
CaPaCT LY, ! SRS SLELE Ll Rkl SERA AR ol b S U Bt e 2 ¢
mlIiequivalemmﬂﬂ&nﬁ@bﬂmmmmﬁmmyéﬁmmhﬂmanmmhhngﬁmkhﬁﬂhhmﬁdn al so
enconpasses p@rcerl%%g%d taﬁets anrH capsu?&%%g s%feggoa?gd with a substances that resist
solution in a gastric fluid but disintegrate in the intestine.

In one embodiment the buffer is adminisiered as a dispersible tablet.

20 The magnitude of the therapeutic dose of the desired epothilone of
Formula (Ia) or (Ib), or a pharmacentically acceptable salt, solvate, clathrate, hydrate,
or prodrug thereof, will typically vary with the specific disease and severity of the
-disease being treated. The dose, and perhaps the dose frequency, may also vary
according to age, body weight, response, and the past medical history of the patient.

25  Suitable dosing regimens can be readily selected by those skilled in the art with due
consideration of such factors. Typieally, the epothilone of Formula (Ia) or (Ib), ora -
pharmaceutically acceptable salt, solvate, clathrate, hydrate, or prodrug thereof, is
orally administered in a total amount of about 0.05 to about 200 mg/kg/day,
preferably from about 5 to about 100 mg/kg/day, and more preferably less than about

30 100 mg/kg/day in a single dose or in about 2 to 4 divided doses.

The invention encompasses pharmaceutical unit dosage forms of the
~ desired epothilone comprising 5 mg/unit, 10 mg/unit, 15 mg/unit, 20 mg/unit, 25
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15 the desired buffer conprising about 5 to 100 ng/unit, preferably about
22.5 nmg/wmt, and nore preferably about 22.5 ng/unit Simlarly, liquid
unit doses of the buffer enconpassed by the invention include about 5 to
100 ng/unit, preferably about 22.5 ng/unit, and nore preferably about 22.5
ng/ unit dissolved in about 50 to 300 nL of a solvent, preferably about 100
to 200 nmL of a solvent, and nore preferably about 150 20 nQoqnnﬁzggsvent
Typically, the pharnaceutlcally acceptable acid neutraI|2|ng buffer is

adm ni stered as ,an ue S ti et ween abo 5to 9,
preferably aﬂ?ﬁﬂfm%w,m‘gh@'ﬂ%%{j%ﬂ%yﬁ%d %fsesfnf%n
phiar {n.aceu';]l Cfiltﬁe)&nmgaph&bdlaebutafdmbtgmﬁe&mjzimg@nlbaﬂdfl@rmg/h&t provi detshad f
sol ution having a pH i red ra se ods o
the invention. Prefer agﬁ‘? d‘g‘ﬁ% @g{"?eggg '5%?’@%1 cgp'gﬁe%
neutralizing M%Qboﬁ&ﬁ@%ﬁﬂ@ﬂ%@h@t&pﬁﬂﬂﬁﬂ&ﬂkﬁﬂyﬂdmﬂasﬁ buffer or a
;:Ilhbasm p[} sph ffer-cit |c acci[rugatﬁn Ltr gfrg E’ﬂeeél% ne. & ;)dl rrr,lnt of
e inven %@PF‘S’ ?ﬁe?ﬁ arnaceutically
2ot an ioﬁSLF?é’ﬁﬁ“““af‘*g ﬁ%"?? ?ﬂéb“df%‘ﬁi??ﬂﬁﬁ??%m%%%ﬁm?’ m@at{?ut o2m
sodi um ci trat &' Eap b Y | fPRRPaleRt ¢ aci d ( about
0. 008 Mtﬁtl a pH ?f a?ﬁg%nergthléphémhéeﬁﬂﬂﬁyb?ce ptatdé achdindurakitinglhuffernisof one or
mor e epot hilon o u r, U
phar maceut i cal 4P FRowu E%It?/g bl %M%ﬁ%@xﬁa&m%o& pr odr ug
t her eof asiga Iabﬂujedrﬂmgeaﬁadmne&r&lmmlabmﬂ 30 mjltiequieidntzodlacidy st em -

About 150 . PAERBEE Sepec, BB e et QA B

phosphat e ( abqidirtrdlizatiohlcapabitys et rivst pieferablycat tiaktiabioud 50 nfilibquivalédtshf adill, and
anhydrous citric ﬂ,ci d gcabo.ut 0.008 M at a PH of about  7.4. COVPGCSI TI ONS,
UNI T DOSAGE F "The present invention is also directed to kits

conprising a fir st 10 TiR et aldeifunifaisegplaneaceuticalninit doggt iirmsngs of
crat hr at o, Ly dhedestb s Gty HEreo 10 weknR EESAD Bl Sre RO Epr | 51 ng 2
phar maceut i Ca|dn&1xﬁﬁ£1&6feﬂbllyabm2ﬁ5 Rgtiintta Sinzilartg, ligukdfoait doses of the buffer -
encompassed by the invention include about 5 to 100 mg/unit, preferably about 22.5
mg/unit, and more preferably about 22.5 mg/unit dissolved in about 50 to 300 mL of a
solvent, preferably about 100 to 200 mL of a solvent, and more preferably about 150
20 mL of a'solvent.

Typically, the pharmaceutically acceptable acid neutralizing buffer is
administered as an aqueous solution having a pH of between about 5 to 9, preferably
about 6 to 8.5, and more preferably about 7 to 8. Any pharmaceutically acceptable
acid neutralizing buffer that provides a solution having a pH in the desired range may

25  be used in the methods of the invention. Preferably, the pharmaceutically acceptable
acid ﬁeutralizing buffer is a dibasic phosphate-monobasic phosphate buffer or a
dibasic phosphate buffer-citric acid-citrate buffer. '

In one embodiment of the invention, the patient is first administered
the pharmaceutically acceptable acid neutralizing buffer as about 150 mL of an

30  aqueous solution comprising anhydrous dibasic sodivm phosphate (about 0.2 M),
-sodium citrate dihydrate (about 0.07 M), and anhydrous citric acid (about 0.008 M) at
a pH of about 7.4; followed by oral administration of one or more epothilones of
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The first conponent and the second conponent are provided as separate

di stinct pharnmaceutical conpositions which are intended to be adm ni stered
separately. The 15 first and second conponents are provided as a
pharmaceuti cal dosage formsuitable for oral adm nistration-or as solid
pharmaceutical conposition that can be constituted or reconstituted with a
liquid to provide a liquid oral dosage form Preferably, the0 app2BD5ones
of Formula (la) or (Ib) are packaged in |ight- protected vi al s.

Phar maceuti cal, co it

adm ni strati oh 15”&'1?@ oﬁbiéﬁf@gﬁ@%@e{%{:@(ﬁ?&{}% %F‘ms suc?# but not
limted to, balhrbﬁ‘hgtt(emogaaaltqmmsdgefarmbhepmpylewgljmi shanobqyslames povvder in
a sachet, ent rlc co f.eri a coat ed
soft gel caps ?‘8%3 ’3 farbaﬁﬁasgsﬁ(é)ﬂ&%hb?f avor"é”‘%gn&ups Otheg Q‘f‘;ﬁdﬁ)sage f or ns
cont ai n pr edendr Aueoed selationdomprifing dnbydronsi ditmsic swijure ghesphatefabbub @2 Mk pr epar ed
by net hods

Rem ngt on' QOf aarn@-a%%@%%gé?@%@%%&ﬁ}&%ﬁﬂk%%%ﬁowng’ ggfon PA

(1990)). Typi apH ofabdut Adsage forns are prepared by conbining the active
ingredients in an intimte adm xture with at | east one excipient according
to conventional pharmaceutical conpoundi ng techni ques. Excipients can take
a wide 30 variety of fcomoﬂ'ﬁm}w RTB POSAGHE RORMSES AISDEIES at | on desired for

samstret on, FOr OO S AR SUASHNS, ghlif sl 6 01
are not liyit &dmia@en&bﬂpﬁki&@onesmgmr@qpothﬂmofmm ([&]JM(M,O@E cr yst alline
el 0 O et A ShARPUSOAC b LGRSy pRR e
l'i qui d dosage sedond mponaitudﬁpndingta Iﬁmmmmmlympctepﬂbhammdmtmhmghﬁeol s, oils,
and capsul es o FELERtPReN st Be RO QhinkiBtpf By R B pehhliBlr 0 00 1
dosage forns, phirmalutital campositiohs 'dlud:xa:re pntmdtdstobe edlmmstemﬂea?ardtﬁy ‘Bmesired,
{2bl et s, oo b deal Sl oS RNAL BRURAHS, el RULEUR dphiyeo, Such
phar maceut i calforceatpasinisraten mmdsalﬂw&wumcmmsxpomwmb@wnmm my and
or reconstituted with a liquid to provide a liquid oral dosage form. Preferably, the
epothilones of Formula (Ia) or (Ib) are packaged in light-protected vials.
Pharmaceutical compositions and dosage forms suitable for oral
20  administration can be presented as discrete dosage forms, such as, but not limited to,
tablets (e.g., chewable tablets), caplets, capsules, powder in a sachet, enteric coated
tablets, enteric coated beads, enteric coated soft gel capsules, and liquids (e.g.,
flavored syrups). Such dosage forms contain predetermined amounts of the active
ingredient and may be prepared by methods of pharmacy well la_mwn to those skilled
25 inthe art (See Remington's Pharmaceutical Sciences, 18th ed., Mack Publishing,
Easton PA (1990)).
_ Typical oral dosage forms are prepared by combining the active
ingredients in an intimate admixture with at least one excipient according to
conventional pharmaceutical compounding techniques. Excipients can take a wide
30  variety of forms depending on the form of preparation desired for administration. For
example, excipients suitable for use in solid oral dosage forms (e.g., powders, tablets,
capsules, and caplets) include, but are not limited to, starches, sugars, micro-
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10 intimately adm xing the active ingredients with liquid carriers, finely
divided solid carriers, or both, and then shaping the product into the
desired presentation if necessary. For exanple, a tablet can be prepared
by conpressi.on or nolding. Conpressed tablets can be prepared by
conpressing in a suitable machine the active. 15 ingredients in a
free-flowi ng formsuch as powder or granules, optionally mpgdugyRbo5an
exci pient. Ml ded tablets can be nade by nmol di ng |n a suitable machine a

m xture of the powder coppoyn ene ert [iquid diluent.
Exanpl es of em%i@ﬁcﬁ'ﬁ?ﬁt‘{ﬁgfﬂt‘s’ qﬁ\rim"ah“c aﬁ’d'f’ of the

i n\éelnt ibon i nddjﬂﬂtagrbhﬁgagéiﬁs. fmdambiaf%?ﬁ?pieﬁts mhitablée‘ds:ame {ddrﬂelqmddldziagé ntegrants,
and | ubricants ers suitable for yse in rnpcguti.cal _conpositions
and dosage 1 of WS FERm e 5 e el S e S eselSy oy o
acaci a, SO UM g Mot oo o ] .ot er aloi nates b gurs sueh as
tragacant hdg guar gum cgﬁ?‘ﬁ%ﬁ’géa W?%?%‘f%f’c‘%&@?“f‘w&oet hyl cellul ose,
cel I ul ose acet@ifpositiGishokyaRiokage f(ﬁﬁbhﬂh@ﬁ:ﬁ cﬁ:salsﬂmmlp&ﬁdlawaﬁpwybmxmret hyl

e N e

ni crocryst a: : idb@ag%ef}aﬂms:cas&prmfbdgyxﬁggmﬁem&th&fsw fj &bﬁ&eﬁl}[] ns of |
mcrocrysta | nNe ce Ul ose Ilflc ude, ut .are not 1 te e materials
sol d as AV ca'immfeq QOmpesition andrdesage foxms ayg pr B‘“fQFP%?E PH 105

(avai l abl e1gf r qatﬁ&@y%ﬂﬁrg&ﬁd ffive ﬁg@mﬁt@whfh@ﬁ@wnd& \finbly@ividedAblicel Sal es,
Mar cus Hook, PA), -and _égs thereof. A s ﬁ@ i¢ binder is,a mxture of
m crocrystal | |%€‘%P‘F'Eﬂ“b 6‘5‘?/ fiﬁi}‘P‘liE’i?Fm figR i sol d as -26
20 July 2005 AMeéskdryRC-581. Suitable anhydrous or |ow noisture ex0|p|ents
or additives include AEICEL PH—ﬁﬁg;Nl nd Star h 1500 LIV Ex&@@ﬂe
fillers suitable for usEoieRagRle 2 KBWﬂﬂgﬁV?S%?o dosage
for lr)ns di scl Oswoﬁﬁé@b@ﬁablﬂﬁbﬂﬂﬁm@%dﬁiGoxﬁpiéssmgmdsf&{iaﬂl@maélﬁ}eﬁ?eaﬁ:ﬁbﬁl U\TUS |
carbonate (e.qg., granu er mcr stalline.ce]lulo powder e
cel | ul ose, 1% de® ﬂg"ﬁof{ H&gﬁg‘ﬁ?}%‘t’lﬂ) Sb‘f"f’i‘iﬁ“}“gt arch,
pre-gel atini zegh @E@feﬁh Mdlted tablets can be madebymold_mg in asmtable machine a mixture
of the powdered compound moistened with an inert liquid diluent.
' Examples of excipients that can be used in oral dosage forms of the
invention include, but are not limited to, binders, fillers, disint'egrants, and lubricants.
20  Binders suitable for use in pharmaceutical compositions and dosage forms include,
but are not limited to, corn starch, potato starch, or other starches, gelatin, natural and
synthetic gums such as acacia, sodium alginate, alginic acid, other alginates,
powdered tragacanth, guar gum, cellulose and its derivatives (e.g., ethyl cellulose,
cellulose acetate, carboxymethyl cellulose calcium, sodium carboxymethyl cellulose),
25  polyvinyl pyrrolidoﬂc, methy! ceflulose, pre-gelatinized starch, hydroxypropyl methyl
cellulose, (e.g., Nos. 2208, 2906, 2910), microcrystalline cellulose, and mixtures
thereof, _
Suitable forms of microcrystalline cellulose include, but are not limited
to, the materials sold as AVICEL-PH-101, AVICEL-PH-103 AVICEL RC-581,
30  AVICEL-PH-105 (available from FMC Corporation, American Viscose Division,
Avicel Sales, Marcus Hook, PA), and mixtures thereof. A specific binder isa
mixture of microcrystalline cellulose and sodium carboxymethyl cellulose sold as
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m xtures thereof. The binder or filler in pharmaceutical conpositions and
dosage forns of the invention is typically present in fromabout 50 to
about 99 wei ght percent of the pharnaceutical conposition or dosage form
10 Disintegrants are used in the pharnaceutical conpositi.ons and dosage
forms of the invention to provide tablets that disintegrate when exposed to
an aqueous environnent Tablets that contain too nmuch di si nRegiun200BRy
disintegrate in storage, while those that contain too little nay not

disintegrate %Vﬁbﬁﬂﬁi‘,‘dgﬁd Stfitte Sihyadaed: 13\@5013\5’1?"?&1& nz QP gt?fﬁﬁw@?ﬁmlugbus

sufficient anmount I Si n;@grant that is neither too nmuch 15 nor too .
little to det rAYROELAH-1033Y pad Staugh 15 Iddse of the active i ngredi ents shoul d

be used to formthe p%ﬁ&g%m f&%hgelngﬂé pid usegb cothbkitigs age

forms of the invention annunt di si ntegr varies based upon
the type of f@ndﬂdisagammsthw@mbhermmluﬂybdﬁwmb@wt@qPmlanof ordi nary

skill |nt e | GATRA damage, forns

conprise f rom 3{) n@@%%magﬂé@ﬁﬁymper C%H%lb%ﬁo | Sl nt egr ant,

preferably frdcx@dﬁu;kaoﬁn,mmmlmimh gpibi @tambnprquﬂamsqdmag@;

Di sintegrants th d dosage

forns of the inve :&%eo?n u%%u@%%m f‘g%;mf@ agar - %?89 aI ginic

acid, calci urfnnmsrdﬁﬂnaﬂwnﬂomwtwmﬂhspredemm&om@bdmﬁbmeabomrﬁ?mhm

sodi um cr 0S PO sodi um starch gl ycol at e
tﬂ%ﬂ; t%éa oR%ﬂn%gé "f%.

potato or tapi oca arc pre-gel atini zed starch, other
starches, Wl ays, ot her lazlsgtemts@tmcdméhdphmmcgmposmmsanﬁ@sawes

rer o (LU0T AR len il BB R AR A b BB i o1
stearate, magmesonmens (Teblettilet contaie toaimugh ﬂlﬁmteglghftmfm disintagrato i Storggeycer in,
201 T e 0 o e S I e © 21 O,
cot t onseed oi | desisadrebhditivas. Thus, a sixfficient arooiny ofdmmegaxrbﬂiatlsclgﬂthﬁr twlmuchnd '
jaweggogl ia%d I;n(%rx &1‘?%38‘{1%& er eof %%‘@L ?e?;éaaﬁe cff%%r | (;aniﬂ%lé [ %%:‘%hgﬂg%% ﬁﬁgzaﬁ& e,
a syloid sili dafayeﬂmeﬂmm_cmwommhd@@l@}&gﬂﬂtmsdﬁ@@vwmﬂof
Sl TS0, )y BB 81 et o
- readily discernibie to those of ord.mary skﬂl in the art. Typical pharmaceutical
compositions and dosage forms comprise from about 0.5 fo about 15 weight percent
20  of disintegrant, preferably from about 1 to about 5 weight percent of disintegrant.
Disintegrants that can be used in pharmaceutical compositions and
dosage forms of the invention inchide, but are not limited to, agar-agar, alginic acid,
calcium carbonate, microcrystalline cellulosé, croscarmellose sodium, crospovidone,
polacrilin potassium, sodium starch glycolate, potato or tapioca starch, other starches,
25  pre-gelatinized starch, other starches, clays, other algins, other celluloses, gums, and
mixtures thereof. ‘
Lubricants that can be used in pharmaceutical compositions and
dosage forms of the invention include, but are not limited to, calcium stearate,
magnesium stearate, mineral oil, light mineral oil, glycerin, sorbitol, mannitol,
30  polyethylene glycol, other glycols, stearic acid, sodium lauryl sulfate, talc,
hydrogenated vegetable oil (e.g., peanut oil, cottonseed oil, sunflower oil, sesame oil,
olive oil, corn oil, and soybean oil), zinc stearate, ethyl oleate, ethyl laureate, agar,
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pyrogeni c silicon dioxide product sold by Cabot Co. of Boston, MA), and

m xtures 5 thereof. If used at all, lubricants are typically used in an
anount of |ess than about 1 weight percent of the pharmaceuti cal
conpositions or dosage fornms into which they are incorporated. The
pharmaceutical conpositions and dosage forns may further conprise one or
nor e conpounds that reduce the rate by which an active |ngrggu@“120a@ mAII
deconpose. Such conmpounds, which are referred to herein as "stabilizers,

i ncl ude, but are not Ilmtedto nti,oxi da uch a id and
salt buffers. andypixpresshageafopd SPSW ?T 1%?1”%’8 egﬂﬁ?ldﬁlh E
conveni ent or gAERESEALH, &mwwmmseo&fwmm),ewﬂmd Li qui d

oral dosage fornms are prepared i nin act in a
suitabl e sol véﬁ?sqlef%m’-‘a“]&"ﬁ(ﬂf"i gg d‘?meLﬁﬁ{bg'@ﬂ*ef xir of the
active ingr edSﬁﬁgﬂéﬂ&ﬁddﬁﬂébﬂadu&%ld%?bdbdtm&fmam Qﬂﬁmnﬁr)téﬂlps and
elixirs my o nal I'y ri se other eliidlt ves mclu&y m)t limted
to, glycerpn, taeobi @;edab %@W“@W@ usgd g gp amoyt Fﬁhﬂ‘%@ and

stabilizers. gghk%é,&r, the What 68 chIRBmBBtidnS 61 trbtensfihtt Shichigyor second
20 conponents a ready prepared |IC]UI d oral dosage formready for
adni ni strat i onre ipgorpastteder nat i vel y, may include the first and/or second

conponents as a solid %ﬁﬁﬁé‘éﬁh&ﬁ%mfdaim&%au&%géi&%sﬁaﬁﬂmeﬂ econsti t ut ed
with a solvent to provide™a Iliquid oral dosage form V\hen the k|t i ncl udes

the first and/compsssoneor merperpands that reduceihe Btposi ti on

that can r 'm&ﬂa:é&fe&e@wmiﬁs%mﬂ oral dosage
form theb"(@lt%ﬁggéogj{lﬂona yéo?]rll% u e the reconstltutl ng sqri t.  The

constituting dncledscho seinpilithited ive
i ngredient to provide aSthhtH;Hé §r9@£dﬂﬂ§t?ﬁ6nfﬁfem&mcmﬁoiwgr3d| ent.

Preferably, the active I n%s sol ubl e_in, the sol v?nt and fornms a
sol ution. The dosrge fomm, impyhic et ligideral dgReaomg3 @8 conbi nati on
of a non- aquegﬁ% @ éﬁg&gaf%uﬁmmto f&uﬂats%ttluen, -
non- aqueous c onents 1 ncl ude, but are not I in te% oi l's; al cohol s,

t hy

such as etHanahspensigns syrim or elixir of lpastive ingredi | ene gl ycol and
propyl ene glycol -28 20rpiubiiigf0suspensions, syrups, and elixirs may optionaily
comgprise other additives including, but not limited to, glycerin, sorbitol, propylene
glycol, sugars, flavoring agents, and stabilizers. -
The kits of the invention may include the first and/or second
20 components as an already prepared liquid oral dosage form ready for administration
or, alternatively, may inr:lude the first and/or second components as a solid
pharmaceutical composition that can. be reconstituted with a. solveit to provide a
liquid oral dosage form. When the kit includes the first andfor second components as
a solid pharmaceutical composition that can be reconstituted with a solvent to provide
25  aliquid oral dosage form, the kit may optionally include the reconstituting solvent.
The constituting or reconstituting solvent is combined with the active
ingredient to provide a liquid oral dosage form of the active ingredient. Preferably,
‘the active ingredient is soluble in the solvent and forms a solution. The solvent may
be water, a non-aqueous liquid, ora combination of a non-aqueous component and_ an
30 aqueous component. Suitable non-aqueous components include, but are not limited to
oils; aleohols, such as ethanol; glyoerm, and glycols, such as polyethylene glycol and

propylene glycol.
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The pharnmaceutically acceptable acid neutralizing buffers of the invention
are preferably water soluble. Accordingly, the preferred solvent for the
pharmaceutically acceptable acid neutralizing buffers is water or water
based systens including saline solutions or dextrose solutions. 5
Epot hil ones of Fornmula (la) or (Ib), or a pharmaceutically acceptable

salt, solvate, clathrate, hydrate, or prodrug thereof are rebajulyebos

i nsoluble in water. Accordingly, for epothilones of Forrmula (Is) or (I1,),

-or a pharmaceutically afﬁﬁﬁ&éphgﬁhggj :ngv h@%k\ drate, or
prodrug thereof, non-aqueous Tiqui %# [ 5U|g§EW%a é&%g%Pc hbi nati on of
a m sci bl e aquewsstonasepufesbly water salublon Ascrrdiogls, thoppimedisolvet for the pr ef er r ed
Wi th non- aqUeGhsmi gk 1o TR R bifrs 2 vlef bAMKE Dl AN O
liquid for epdthilones df romula (a) or , or a pharmeceutically
accept abl e salincluding splinesolutions drdgxtense $putivas.e, or prodrug thereof is
surfactant such as pro %9! efer N rati o of
about 80:20. Suitabl eIoﬁ o?gg'a%]e%us “?ﬂ@"i)g’é ﬁgﬂglé% %@@%ﬁ%@& but are
not |inited tcalt,56lvate] ojaibrite) lpdmtey bymrodmg theteyfae tebdtiwealy insololly irewatergl ycol |
glyceryl ester : &&PQ S nd al cohol
pol yoxyet hyl er%cor{%}ngiﬂ)?@t?%ot%xioc o%a(?lF es e?@ °téﬁ1§ié’?ﬁg'%"£"“\?\ﬁ‘é¢ﬁﬁ¥ ﬁgepé%ql?/ent for
t he epot hi | oneslt,sblvitealathrate( iydiatepor frddmg thereofy nompinmesa tiquitls erdiqhids that ept abl e
salt, solvate, gnngk ﬁﬂ@{ rprodr t her eof i.ncl udes. an aqueous
conmponent, it alregA %r efer ?%3}]%, a @ﬁ%&gﬁﬁ%’g@gﬁ%&%a ﬁ-taq?eguszggmgﬁﬁnér ed to
reduce decidnpass preferredwith hon-sypedul lifnodsbeirg riast prafeared.| s) or (I b). Liquid
oral dosage forms conprjsi e t hi L, gnes Far a ls) or
(1b), or a pharnaceutié§%£§m§§§%%%5§%$m§§§%q@%@@%f8EE¥P@Pﬁﬁg?éﬁ”hydrate,
. or prodrug t heregphamaceutically acpsptabls sabiy, sqheats, tlathiage, hgdtate 08 podiugelidreofisovi des
liquid oral d r t hat,_ar r stable than a J.i quid al. dosage
Form wi ¢ nout _ AUl bt el gl Bl oo e A0, °F e
rate of deconmfuitaiile nom-asfican éiquids oreunfactppttinlideing amhoflimitadlty (12) or (1i,),
or a ‘phar eyt | t al t al yat | at hr at hy.dr or
pr odr ug ?ﬁ(car (%éb’?%wﬁx%&g‘%ﬂ)p 8%2%%%%?@1%}&% ﬁf’g E%S@tef%ﬁ’ (ﬁgmf’é%og'% an the
rate of deconyeodicstersand alcobals, poiymxfétivian, dAnddattycalahell esttmandiéthdrs.on. W t hout
wi shing to be bound by ' difo\ t hi-lpnes of Fornul a
(la) or (Ib) are unstab eg'?é\lggom | %?Qﬁglﬁ{)as | gggﬁ%‘éi?@%oqg#’gggﬁabl y as a
result of an @bamhacsutiballyscesptablepalt solvate) clathydte, hiydptenoirpepdodg therenf, epoxi de
ring. By buff Giddds bl bl Worlpdhled i s Brdfithed theld Bhe olf0RY lpode fsS POSSI bl e o
20 buffered to reduce decomposition of the epothilone of Formula (I2) or (Ib). Liquid
oral dosage forms comprising one or more epothilones of Formula (Ia) or (Ib), or a
pharmaceutically acceptable salt, solvate, clathrate, hydrate, or prodrug thereof, in an
aqueous or partially aqueous solvent provides liquid oral dosage forms that are more
stable than a liquid oral dosage form without a buffer. Specificaily, it has been
25  discovered that the rate of decomposition of one or more epothilones of Formula (Ia)
or (Ib), or a pharmaceutically acceptab' le salt, solvate, clathrate, hydrate, or prodrug
thereof, in a buffered liquid oral formulation is less than the rate of decomposition in
an unbuffered liguid oral formulation. Without wishing to be bound by theory, it is
believed that epothilones of Formula () or (Ib) are unstable in acidic and basic
30 -medium, presumably as a result of an acid or base catalyzed hydrolyﬁc opening of the
epoxide ring. By buffering the liquid oral formulation, however, it is possible to
maintain the pH of the liquid oral formulation at a value such the rate of
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maintain the pH of the liquid oral fornmulation at a value such the rate of
-29 20 July 2005 deconposition of the epothilone of Fornmula (la) or (Ib) is
sl ow enough that the epothilone of Formula (la) or (Ib) does not deconpose
before it can be adm nistered to a patient. The aqueous or partially
aqueous liquid oral dosage forns are preferably buffered to a pH of .

bet ween about 5 to 9, preferably about 6 to 8.5, and nore 52prriyereds y
about 7 to 8. Wen the active ingredient. is provided as a solid ‘

phar maceuti ca

l, co sitdon that isnconstitut or, reconstituted with a
solvent to prSﬁoﬂlé’onggﬂ?fﬁl?ecfp%@?@0%53?61”3%&?58}'@1941?31?@' 3“&?‘@2{[1&3‘? provi ded in
powder ed f or negotidlons ofFdrinula¢id) ovi (TH) dbdsenot degromplose béforetit canfbe hdministered
adm nistratiop to.the-patient. Th owder e eutdcal 10 posi tion
may be packag®d: PSP cRa MRS ofﬁarg i%ﬁ%%@lﬁ&%@%ﬁ%@%%e ent .

Al ter nat i vel ybufféred waiieftbstweén dHoat Sriod), prefeyablycabaaidieid 815paddmorsol vent in a
separate gont ai.ner.. bThe @ wdered active ingredient of the invention may
al so be patkal® aboutL®¥at . such as a foil package, that can be opened
and the contents added Whenftheactisoingredient id providalwiarsokt pimithacenticar edi ent  of

e et | on, e AL 9E & LML ekt 0L Sl BRled B R Yo
facilitate di dsspeiforanitiofypichlty fredidedlin pdindergdl fomemid comstaned with the ligido ,
of ' For mul a_( | SJorBY Cetpispanissiatin e pata Ryl aghssiinl ) ¢ S0l vare,
cl at hr at e 10hy dérapdition imapbe gickegetl for €xample] i asadl tolwhichs inadded tife s8lvesto] i d
U of ont. t o APBAGALY B COMBRLTAPORR T o B siermt EP AP Bones of
Formul a (1 a) ebnthid&) Thepovalersdhodveinediint of hy invatien nap hlso bepdckagedinat e,
gl)ﬁi)g; ?E ?bn h?/gar“%tgﬁ’ﬁg%? ?f?ﬁg%&g#‘{' ﬁ’gg"%gifb’& W%@%%%ﬁﬁ%%%agr al dosage
form 25 I n adslivédtoThs powdeRl betive thgedient & thd itxintiod inayalsh e faimulsedgye f or m
(1, Bt bl SRS L R b e MRS BB PEE 2 UL, 5
adm ni st ered dBirdegdait teMdilitate Aiseohittbnogthe tabldte i-nvention is also directed to
a liquid oral dqsage f Tpge(s)se gnlvgllmjggm also directed to pharmaceutical compositions
comprising one or more epothilones of Formula (Ia) or (Ib), or a pharmaceutically
acceptable salt, solvate, clathrate, hydrate, or prodrug thereof, in solid form and a
20  solid pharmaceutically acceptable acid neutralizing buffer in an amount sufficient to
reduce decomposition of the one or more epothilones of Formula (I2) or (Ib), ora
pharmaceutically acceptable salt, solvate, clathrate, hydi'ate, or prodrug thereof, when
the pharmaceutical composition is reconstituted with a liquid to provide a liquid oral
dosage form. |
25 In addition to providing a more stable liquid oral dosage form, the
pharmaceutical compositions of the invention also provide a liquid oral dosage form
wherein the epothilone is more bioavailable when orally administered to a patient.
Accordingly, the invention is also directed to a liquid oral dosage form comprising
one or more epothilones of Formula (fa) or (Ib), or a pharmaceutically acceptable sait,
30  solvate, clathrate, hydrate, or prodrug thereof, and a solid phm:macéutically acceptable
acid neutralizing buffer dissolved in or dispersed in a solvent. Preferably, the one or
more epothilones of Formula (Ia) or (Ib), or a pharmaceutically acceptable sait,
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one or nore epothilones of Formula (la) or (Ib), or a pharnmaceutically
acceptable salt, 30 solvate, clathrate, hydrate, or prodrug thereof, and a
solid pharmaceutically acceptable acid neutralizing buffer dissolved in or
di spersed in a solvent. Preferably, the one or nore epothilones of Formula
(la) or (Ib), or a pharmaceutically acceptable salt, -30 20 July 2005
solvate, clathrate, hydrate, or prodrug thereof, and the sobpduly 2005
pharmaceutically acceptable acid neutralizing buffer are dissol'ved in the
liquid to provyj

| ut.ign., P I t he, buf.f.er is present in the

phar maceut i calsoggtﬁ‘%éagﬁ?tfbhﬁ%geﬂgmggf%o%%@F%Igogldé’[’ﬁnﬂﬁ% al formul ation
havi ng a pH ofacizptable @cid alxdralizing buffed are dissqglvel in thetiqpidab ptokide a selutdonb, and nore
preferably about 7 to i cal the pharpaceutical.ly accept abl e acid
neutralizing buffer is%?%é@ht&ﬁeh@%m%%mmg’gfﬁma&wﬁﬁm% Per at |east
about 20 m || isechthatdl providled ligadd atalfemiulmion Aatingnpit afletwden abgue £te9,abl y  at
| east about, 30 _m | l.i equiyval epts.of acid neutralization capacity, nore
preferably sat pr?rpgﬁlély a%%é%) ggaﬂﬁimofee"ﬁ W@P’éﬁﬂ"‘g&gf &a@péqaﬁ%’ talization
capacity, and pimstacqutiefllsraatepiabletacifi@eltalizing bukfien s grébentiih hn sopnnysulffoiérs of aci d
neutralizati oqoge{%gci E%v&gg 2 eCﬁQs‘ﬁM u{s%g 1' 1t1£1u dquid .t o%_gfr og' de the
liquid oral dos ge ’f%r n'% éﬁgr Racaut reatfy e b FeRacty) BSIRR: v al i 2 ng
buf fer that caihlepstebauti®0 millid¢duivatehis of dckl reutralizgionapdetiy,sere pieferdblyeat
conposition Oflet ha 0i %en ieon. Pr e%erﬁbl .l he 'Phaaﬁgp%%fjt isial*% cﬁéept abl e
acid neutrali? %Btu f@-ﬁlfl‘g\’%{m 3¢ Ela i Eiagetatd ag%hte buf f er
or a di baslc IéaspdbosyHdatitlichuivdients afiatid neutestization capacityewleniréeenstitciydowitlal | y, t he
~ pharmaceuti cal ,conpositi sélof idlch§ gbAveati on conpr i se.cgflhe g@gb orc.[gore

o o e S
salt, solvate,n , p s tahger e iatheot al amount o
about 0.05 to about nzggﬁr{% ggnt‘ag,erfgr%ly’f%g el aat‘):g#{m?' to @E&u&idloo nmy, and
- nore preferably BPout -2 0 (5°ng. PAVERtIoN Tu er relates to a
kit conpri si ngesirglibing bafferis a dibdsic phospbas-nionobesic physphate buffef by a dibasiznbi nat i on
of one or r hi 68 .0f . Is) or (Ib), or a pharmaceutically

(7 B bl P b i bl

accept abl e "sal drate, or prodrug thereof., in solid
formand a solid phar meEypiraily,ahd phameceytical cbmpasitions ofthe insérition comprisef er 25
and (1), SOlNEnL. ol lord SSRNSA bHH e Aot TR MaSA ) BFable O ¢ ©

‘ salt, solvate, clathrate, hydrate, or prodrug thereof, in a total amount of about 0.05 to
about 200 mg, preferably from about 5 to about 100 mg, and more preferably about

20 10to 50 mg.

by

;P

The invention further relates to a kit comprising a pharmaceutical
composition comprising (i) a combination of one or more epothilones of Formula (Ta)
or (Ib), or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or prodrug
thereof, in solid form and a solid pharmaceutically acceptable acid neutralizing buffer

25  and (ii) a solvent for réconstitlrting the pharmaceutical composition to provide a tiquid
~ oral dosage form, wherein the pharmaceutically acceptable acid neutralizing buffer is
present in an amount sufficient to reduce decomposition of the one or more
epothilones of Formula (Ia) or (Ib), or a pharmaceutically acceptable salt, solvate,
clathrate, hydrate, or prodrug thereof, when the combination is reconstituted with the
30  solvent to provide the liquid oral dosage form.
| The reconstituting solvent is combined with the active ingredient to
provide a liquid oral dosage form of the active ingredient. The liquid oral dosage -
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oral dosage form wherein the pharnmaceutically acceptable acid neutralizing
buffer is present in an anmount sufficient to reduce deconposition of the
one or nore epothilones of-Formula (Is) or (Ib), or a pharmaceutically
acceptable salt, solvate, <clathrate, hydrate, or prodrug thereof, when the
combi nation is reconstituted with the 30 solvent to provide the liquid oral
dosage form The reconstituti ng solvent is conmbined with thgozmly 2005
ingredient to provide a liquid. oral dosage formof the active i ngredl ent .

The | d ﬁ]a%&il

sugpelng:“on Or%%zﬁgy,soﬁﬁ%t?%gﬁge |ngre |en r{lﬁés/aégg e#ﬁémﬁ’e sol vent
and fornms a stieselien andfoemswiolution. Fhasolyentueaydre, watet roronsquessuliquid, qui d, or  a
rauld 1 nat o B 8Pl thh 8t ofs RAL AR UWAGRINAAER ARG a0 aqueous ..

conponent . € non-aqueous conpon re ot limted to
oils; 5 al cohmmgonsmtc Ruiteblegtoh-aqusions @ngpomtmncludvdblglawm Bmitegh fo hilgis

| yet-hyl I
Phe ki ¢ of ot nEcs aft «RLBEXLENE, Mool Al pAUBIERNELd O 120 E\ M
pH 8) in a rapnopylaicdmhtAsﬁtahlzB@mntﬁngmlthedntofmnfeuh@melﬂpe| se one or

e 2 oAU e ) o B gyt T, Sor Lo

Ot

reservati'vés to |nprove t he
pal atability of the I i dmedolmmaﬂﬁmhg@oﬁ:pnmonibrmmemdénmabmﬂdiuws her

enconpasses anhydr qu ar

conpri sing th'?%@f’%\?én&g tg‘g éﬁ?’&%ﬁ’ bmﬁ’@m" coﬁ rmregg%‘%?h&{ ones of
Ff)r {nﬁl at ( ue?] grcse(wdm)vge:s ionmpropd:m pﬂnd:ﬂutyoﬂthbjaqmdoaﬂ)d@bgeefoml t, sﬂ vat e,
clathrate, hydrate, LABeEHELcal 1y
acceptable, 15 acid neJﬁ’l‘sef‘g{e‘ mgﬂ‘g&?fq %%%%'Lg B%ar macgI= |cal ,
](c:orrplo_si ti onshmmmmdfwsmfmmmzmﬂmye@emgemm ene Qrandr:l' _ f
acilitate t (ﬂgr e addition o
water (e.g., %ﬁg%égﬁgFg%%ﬁWé}ggj ar macegt %ﬁlgrs%lg as a neans
of si mul at| ngsdlmtgcta&lrmﬁvdnamgarpmdrmthlﬁwftaod/dshep wascentable i cs such
as shel f-Life_gn

T. Carster% en, iﬁé%?ah%}léma tx't]hy Lﬁgnm eﬁt%@%co&: Péﬂgérmdéogg&gg&sgl\/arggrs

Dekker, NY, Nite aﬂ%&geqnp sinc@F@er30i) facihtat@hfr é@grafdam afisome conpoundsaEer| er at e
1E grem(jlegflng(rjlsl:; 1uc'l" 'lé)hf Saglr@a 8%?%? e clg S | er?gédst ur gﬁ&m%ﬁéal s ©
as a means of simulating long-term storage in order to determine characteristics such
as shelf-life or the stability of formulations over time (See, e.g., Jens T. Carstensen,
20  Drug Stability: Principles & Practice, 2d. Ed., Marcel Dekker, NY, NY, 1995, pp.
379-80). In effect, water and heat accelerate the decomposition of some compounds.
Thus, the effect of water on a formulation can be of great significance since moisture
and/or humidity are commonly encountered during manufacture, handling, packaging,
stotage, shipment, and use of formulations. Anhydrous pharmaceutical compositions
25  and dosage forms are especially advantageous for pharmaceutical compositions and

dosage forms comprising one or more epothilones of Formula (Ia) or (Ib), or a
pharmaceutically acceptable salt, solvate, clathrate, hydrate, or prodrug thereof, since
these compounds are sensitive to moisture.
Anhydrous pharmaceutical compositions and dosage forms shquld be
30  prepared and stored such that its anhydrous nature is maintained. Anhydrous
pharmaceutical compositions and dosage forms of the invention can be prepared using
anhydrous or low moisture containing ingredients and low moisture or low humidity
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and/or humdity are commonly encountered during manufacture, handling,
packagi ng, storage, shipnent, and use of formnulations. Anhydrous
pharmaceutical conpositions 25 and dosage forms are especially advantageous
for pharnaceutical conpositions and dosage fornms conprising one or nore
epot hil ones of Formula (Is) or- (1b), or a pharnmaceutically acceptable
salt, solvate, clathrate, hydrate, or prodrug thereof, sinceg fu\esS€05
conmpounds are sensitive to noisture. Anhydrous phar maceut i cal conposi tions
and dosage forns _should be 30 prepared and, stored such that its anhydrous
nature is nai ntoafitens. AnRydrenspharmagenticalsemprsitions andciasngs forms A el s age

forms of the iRvRRbA AhgGRdlerts INoRAA HeverbdxpOsureAD NAEE Sikh i thePWinBai St ur e
cont ai ni ng i ngredl ents and | ow noisture or |ow humidity -32 20 July 2005

condi tions. Angiudeddrsuifable famulary iy E&%@#ﬁm@h@%ﬁ#@mw@éﬁ,m% are
preferably paﬁdfﬁ&ﬁé’d ﬂd%e?ﬂetféﬁﬁy%daﬁh?oﬂérﬂmﬂcst EhitHoRY StaiR i EY VRl 0 Vat er

such that they can be included in suitable formulary Kits. Exarrpl es of
sui tabl e pa%ka@lsiﬁgpﬁch%wpbﬁfks are not limted to, hernetically seal ed
foils, plastics, unit dose containers (e.g., vials), 5 "' blister packs, and
strip packs. EXAMPLES Certain enbodinents of the invention, as well as '
certain advantages of the invention, EXAMELESst rat ed by the fol'l owi ng

non-limting exanples. ég_@ e'lmsd?laﬁrm Wgynam c

St udi es of Conmpound (A) ce, Rats, and Dogs 1. 1 Sarrple Anal ysi s
Pl asma sanpl es ﬁmmhpmrﬂemtqdrb&tﬂiecfp ww@m&e@m studi es were
anal yzed fgg the concentration of Conpound (A) using an LG Ms/Ms (liquid
chr omat ogr aphy/ mass spectronetry/ mass spectromatrééle assay with a

(=

st andar d curv@!ﬁ?ﬂélofPW%Wdr? URdr studies in
mce and 2 to 1000 ng/ nfA)iaMi Miee, Bats#nd Dpss or st udies i n rats and dogs. In
phar macodynam ¢ studi es, concentrations of Corrpound (A were determ ned

using 20 the LC M5/ MS aggay MWn@gg&M&y dtie/ 20, 000

ng/m. (10 to 40,000 nM_ in nouse pllasma The L assay was_al so used
to detern ke tp}'@rmac ynamic studies were analyzed for the concenu'ahon of Compodund (A)

using an LC/MS/MS (liguid chromatography/mass spectrometry/mass specirometry) .
assay with a standard curve range of 5 to 20,000 ng/mL (10 to 40,000 nM) for studies
in mice and 2 to 1000 ng/mL (4 to 2000 nM) for studies in rats and dogs. In
_ liharmacodynamic studies, concentrations of Compound (A) were determined using
20 the LC/MS/MS assay with a standard curve range of 5 to 20,000 ng/mL (10 to 40,000
nM) in mouse plasma. The LC/MS/MS assay was also used to determine the
concentrations of Compound (B), a degradation product of Compound (A) formed in
the stock/dosing solution or in vivo, in rat and dog plasma. The struciure of
Compound (B) is:

Compound (B)

25
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concentrations of Conmpound (B), a degradation product of Conpound (A)
formed in the stock/dosing solution or in vivo, in rat and dog plasnma. The
structure of Conpound (B) is: Conmpound (B) 25 -33 20 July 2005 Sanpl es
were anal yzed by adding an internal standard to 0.2 nL of sanple,
precipitating with acetone, and then extracting the supernatant with 1-
chlorobutane. The organic |ayer was renpved and evaporated pg Rilypess. The
resi due was reconstituted and injected into the LC M5/ M5 system™ For human

S pl asma, chromat ogr apgﬁ Lo 'q*@gﬂ SRS bsall o on a YMC
ODS- AQ colum (4.6 X %ﬁ%&%?%ﬂ‘tﬁﬁi%% ep gase 0?5.
acr:]et onitril eh@mmmmmﬁnmmmgmdﬁmm&@ﬁmmmg~ EI azma, S ab)
chr omat ogr aphi ¢, s ra _ @.Z0r bax Stabl e
Bond 18- col uiHop oG ThaQaR 1t st Bloved P GlRlrbEAly dhyocll The 20) 0K,
phase of O | Mrasidue nasrcastiit endidiedtedintb the BCOMS/MS dystemiBor kadax at pl asnm,
chromat ogr aphi ¢ separation ywas achi eved. .,Jsocrat] aphe Bond C
18 col um %2. ff%%mi,ggrom#oggap REAUST Wrs s c‘éet%’ {Z’Tgﬁ@%\%{} ’%’ﬁ“ém‘g@é %?ase of
acetoni'tril e: Gohdvind4®ish tim,Baamptvith a piobile. fhagelof ddetoneited b iM ammenivdy negati ve
el ectrospray tande S ranetry. The an 1 I+ ranged
from2 to 50@“?5%7’%@?65%%%%%?13%%%0@@?&@{%B&#%o\ﬁ?mf%(ﬂ‘%?’ght ed ,
quadr ati ¢ regrisessiticully,ldn a@utdx StébdePandr 8 célima 2l €3 o & nfns)mairtaised ound t o
be stable at ro t enper at ure faqr | east 4 h i at,an TA
(et hyl enedi anihadEg Y"é‘g&‘f’% %P@?e(f% 0-13# URWP Fﬁ?‘?@%?ﬂ%@?@f"ﬁ@% Er
anal yt i cal 1000yl pdshaf foritkoghphittsephfatibh wasldchievedaBocrativaliy, aanp SeableBdnd r
processing, and for at _least. 5 \fgee s at -20C Bé I (mer | E} r%%%%nd dog 20
pl asma, and t Hri§sghmad2 g4 mp, r"é‘éz‘é”%‘ i & G &ithamobilgphase et 1o h
anal ytes wer e ,.ab30i1d:0 ¥Wninoniitn Sde@id] $1 50 ({:02 Tetdolibn #aCbyiRGatit®TA wWhol e
bl ood at roomtenperature for at |east_0.5 H‘Bﬂl' 2 (F:‘gazlarnaco l.netjcs in
m ce: mnpounélﬂch?spmm%ipé?@@m'nﬁeé%‘ §Y5yes ‘?Pg‘f'%ﬁ?ﬂﬁﬂ& Brally (48
ng/ kg) to femedyg nEhlrlfofAIFfhalydand W8S fithéd to a 1/x weighted quadratic regression
' 15 model. :
Compound (A) and Compound (B) were found to be stable at room
. temperature for at least 4 h in rat and dog EDTA (éthylenediaminetetraacetic acid)
plasma prior to processing for analytical work and for at least 24 h at 4°C in an
autosampler after processing, and for at least 5 weeks at -20°C or lower in rat and dog
20  plasma, and through at least 3 freeze-thaw cycles. In addition, both analytes were
also found to be stable in fresh rat and dog EDTA whole blood at room temperature
foratleast 0.5 h
12  Pharmacokinetics in mice: Compound (A) was administered
intravenously (5 mg/kg) and orally (48 mg/kg) to female CDF; mice. For the IV
25  route, Compound (A) was dissolved in 20% ethanol solution and was given as a bolus
dose. For the oral route, solutions of Compound (A) were prepared as a 3:7 mixture ‘_
of ethanol:phosphate buffered saline (0.25 M, pH 8.0) and administered by gavage.
Plasma samples for determinating concentrations of Compound (A) were taken from
3separatemiCaatS,15,and45min,and2,4,anc16haftcrtheIVdose,andat15an<_i
30 45 min, and 2, 4, and 6 h afer the oral dose. _ _
After I'V administration, the systemic clearance or total body clearance
(CLT) of Compound (A) was 68 mL/min/kg and represented 76% of the liver blood
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25 route, Conpound (A) was dissolved in 20% et hanol sol ution and was given
as a bolus dose. For the oral route, solutions of Conpound (A) were
prepared as a 3:7 mxture of ethanol:phosphate buffered saline (0.25 M pH
8.0) and adm ni stered by gavage. Plasma sanples for determ nating
concentrations of Compound (A) were taken from 3 separate mce at 5, 15,
and 45 mn, and 2, 4, and 6 h after the N dose, and at 15 apg Jukp2dd5m n,
and 2, 4, and 6 h after the oral dose. After |V admnistration, the

i T g and AP, el sbigh SR fimel o SROISAR 170,08
mL/ mi n/ kg) an@gMeﬁaﬁmsﬂmwbt@stebmhnmcthemmhbodymame is. E’;} L/ kg

T e ts anproEhe T RIS SR el el P8 Ghe) Puplh il s OCY el o1
Physi ol ogi cal Iﬂhwmmﬁmmalsmndﬁamsatﬁmmdkmnml&smdx ARA3a & (7), 1P93r naceut i cal

(TPALR) o agPb bbby oot Byt F At MRl BB oo mouna ().

t he peak plasna concenAﬂertomaimd@ﬁlsﬁNjonwﬁ@oﬁQ@&dlﬂ@Lﬂspambhshm time to reach

CVAX (I MAX) was

absorption of c&% %%“%”%53%‘?%?{%%% %méfﬁgﬂéﬁwmwﬁm lity of
Compound (A) vmhe&ﬁawziﬁp&stdbsth@mgmanmbmmoﬂmmpo@ﬂmmd (A) was

gi ven as a singl. I niraarteri.al L_nf on), oral (8 ng/kg),
and intraduodéﬁfﬂ&%ﬂhﬁ?@%?m{ %@% Fﬁﬁ@) ?g%‘e Dawl ey rats (n =
3-6 per group). dosi.Bg %Mmdﬂmucymms p@@mmdi(ﬂ)mﬁ@%m&shamje Pl asna
sanpl es were abtai ne ri.qd.of 2 fier. .d

concentration 9 ?”"88‘??3&’8%}“6;5 éaﬁsé?né'rol’ﬁﬂrgéeﬁg%g %‘@zﬁgﬁﬁﬂﬁ%é assay
After intraar tdese talfastsdhdle Sﬁraghlmwleytntte(nma-ém grmpa.enﬂﬂedmgmhnwme profiles
exhi bi ted blphaSIC di s d decl.i ne til t dose and
a slowtermni ”ﬁ%"gg{lo%hé e%?_a?w #Eag eswer W%{} o‘ﬁffa%%npound (A
repr esent ed 1(Hﬂ%dﬂsmghﬁdthwmceﬁfanadoﬁccmpoﬁﬁﬁ(mwasrdm¢rk@edummehe VSS (nean

val ue = #,E@ s suggestive of extensive extravascular distribution,
si nce the } W @Yer in rats is about 0.7 L/ kg (See B. Davies and.

T. Morris, Phys i ol 0gi calfter intraarterial administration, the plasma concentration-time
profiles exhibited biphasic disposition with a rapid decline until 2 h postdose and a
slow terminal phase. The CLT (mean value = 56 mL/min/kg) of Compound (A)
represented 100% of the liver blood flow (56 mL/min/kg), and the VSS (mean value =
20 23 L/kg) was suggestive of extensive extravascular distribution, since the total body
water in rats is about 0.7 L/kg (See, B. Davies and T. Morris, Physiological
Parameters in Laboratory Animals and Humsans,” Pharmaceutical Research, 1993; 10
(7), 1093-1095). The mean T-HALF value was 9.6 h.
After oral and intraduodenal administration, mean CMAX values were
25 228 and 642 ng/ml, respectively; TMAX values were 0.17 h and 0.08 h, respectively,
suggesting that the absorption of Compound (A) was rapid. The absolute oral
bioavailability of Compound (A) after oral and intraduodenal administration in the rat
was 7.5% and 27%, respectively.
In another study, bile duct cannulated Sprague Dawley rats (n 2 per
30  group) received a single intraarterial (10 mg/kg) or oral (20 mg/kg) dose of
Compound (A), and bile, urine, and plasma samples were collected over a period of 9
‘hafter dose, There was neg]igib'l:el excretion of intact Compound (A) in the bile (C
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Paraneters in Laboratory Animals and Humans," Pharmaceuti cal Research,
1993; 10 (7), 1093-1095). The nean T-HALF value was 9.6 h. After oral and
i nt raduodenal adm ni stration, mean CVAX val ues were 25 228 and 642 ng/ni,
respectively; TMAX values were 0.17 h and 0.08 h, respectively, suggesting -
that the absorption of Conmpound (A) was rapid. The absol ute oral

bi oavai l ability of Conpound (A) after oral and int raduodenal2pafily g0gsrati on
in the rat was 7.5% and 27% respectlvely In anot her study, bile duct

cannul at ed Spragu w ey rats receiy a.single
intraarteri al ?’%SFW&D?RSQf ed?aél DIPE éﬁ‘gﬁ %égé%o'@?r{%éﬂﬁge YA% and
bile, urine, amda@lmmemﬁmsa&mqmwmmmdveﬁstammﬁmﬂxof 9 h after
dose. There ne excr ion f intact Conpo he b| le (C
195%50 Sl y pogemiopn PAh e 5k 3o e o s e &
gorrp?unfl (ﬁ\) }werb mw&ve:mmenuﬂw?ywmslammmmnwomf\gdm;mimy%mmt : fied
ue to lack, o or 0 in the urine. Severa
drug-rel ateld ¢ ﬁé‘ﬁgm%w)/nﬁt“h‘gu nﬁ“@?‘%@&?ﬁ;dﬁﬁ@ 216, Mel y identified
:oy L(%NF and i ncl ;Jdgdl an4i S@]ﬁfmr{cbhﬁéﬁcsmt gzg Mﬂd?ﬁlgbesiogs @%)@@kust (M#18).
n addition, abol,i eceln
Phar nacoki netl%g%?lﬁm&g QEWQ“B@’Q gﬁé 9f Camg “"ﬁg‘ﬁ‘g@%ﬁf‘ﬁf‘%{“ered a 10
mn |V infusi oghabl ﬁiﬁoﬂy@k@m@ﬁm@lwdk@&m(@eﬁwom paflepfose @3 hanol
sol ution). Plarrasa s were taken quer of 32 h after dose to
ot or m ne' t he. SUITA BARSEH PN GHET I CORYEia)- e Plapia oo Rufaon:
concentr at i®n- uﬁem&wmspmyw“ﬂl@wdﬁmvﬁmmmﬁammﬁﬁéhe with an
initial rapid decllneln nce tion,over r after dose,a Taslow
termnal elini% ME’?QI’ %ﬁ@ %ﬁlﬂwﬁﬂn Pﬁ?sf‘n %ﬁ
Conpound (A) r@m&%ﬁéemabmmxm&@ oﬂﬂoni dwﬂpmséﬂtmwoﬁﬂ%%dm&er
L/ m n/kg) an t extensive ext ravascul ar
di stribution g’%lg‘é‘gﬂ%gpﬁﬁ ‘g M&?E@%Q@k FEEE Y he T 15
HALF was esti WMmeﬁmwmﬂymeMyMokm Gmhgdﬁdsgs Tefpound (A)
were al so al S a sin ose |V toxicology study. Conpound
(A was glg‘t{. ggi‘g ?ﬁ“ﬁﬂ%@ﬁé‘? ﬁm%i% ) at doses of 0.5 and 5 ng/ kg
to 2 dogs/ gender/ dose. Méshﬂ@woﬂ(ﬂﬁmmnﬁdm)m@wﬁmwﬁﬂuwaspaﬂofasmgle
dose IV toxicology study. Compound (A)wasgwenasanImeumon (ca. 15 min) at
doses of 0.5 and 5 mg/kg to 2 dogs/gender/dose. Dosing solutions of Compound (A)
were prepared in 40% propylene glycol, 5% Cremophor EL®, 5% ethanol, and 50%
20 phosphate buffer (50 mM, pH 7.4) the day prior to dosing. Blood samples were
obtained over a period of 48 h after dosing, and plasma concentrations of Compound
(A) and Compound (B) were determined using the LC/MS/MS assay with a standard
curve range of 2-500 ng/mL for both analytes. For doses of 0.5 and 5 mg/kg of
Compound (A), the mean CMAX values for Compound (A), combined across gender,
25  were 218 and 5118 ng/mL, respectively, and the mean AUC values were 316 and
6925 h.ng/mlL, respectively. For doses in a ratio of 1:10, the mean CMAX and AUC
values for Compound (A) were in the ratio of 1:23 and 1:27, respectively, suggesting
that the kinetics of Compound (A) were nonlinear between 0.5 and 5 mg/kg doses. T-
HALF, MRT(NF), CLT, and VSS were not determined due to the limited sampling
30 usedmthestudy
' _ For Compound (B), the mean CMAX values were 95.6 and 984 ng/ml.
- for the 0.5 and 5 mg/kg dose groups, respectively, and the mean AUC values were
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were prepared in 40% propyl ene glycol, 5% Crenophor EL(r), 5% ethanol, and
50% 20 phosphate buffer (50 mM pH 7.4) the day prior to dosing. Blood
sanpl es were obtained over a period of 48 h after dosing, and plasna
concentrations of Conmpound (A) and Conpound (B) were determ ned using the
LC/ M5/ MS assay with a standard curve range of 2-500 ng/nL for both

anal ytes. For doses of 0.5 and 5 ng/ kg of Conpound (A), theomean26dd X

val ues for Conpound (A), conbined across gender, 25 were 218 and 5118

ng/ L, respectivel d mean, alue and 925 h.ng/ nm.,
respectively. ﬁ@@%@g‘l’rﬁ ’FSRF‘?“G’%S &M@%ﬁ%@%‘%\ﬂw AUC val ues
for Conpound ﬁz%)nwﬁfd ; MM&Q&fﬂo%f@ﬂOh&ﬁ2@ﬁ’d§p&cﬁQﬂy G&ﬁlﬁﬁaﬁcbt\tﬁltbe -
suggesting at .t | neti cs, o un wer e near.. bet ween

and 5 ng/ kg d&é‘@g"s"? Mﬁ%ﬁﬁeﬁfﬁéﬁﬁﬂw% ﬁc??‘agﬁﬂﬁgn ned due
to the |'mte@m§,3d@ﬂhbl&ﬂetw'§g m%:&&m&twﬁmwﬁeﬂm@mwnd (13), the nean
CMAX val ues were 95.6 and 934 for the 0 and sg%/ g dose groups,

respectively, and the r@é‘%ﬁ%@h‘?/"&? @@WB“’W@EW PO BNd 1109

h.ng/nL, respagtihm g&ﬁd@mﬁ@w%@a&ea&ﬁ tbtéﬂ:aﬁ@fopoﬂ@ﬁ@fdxﬁd (B) were
in the ratio of 1:10 and_1: 20 res&\l_c{?g;:/l er effect on the kinetics
of Conpound ( Ageragg indosgoFurthermore, do (—?Hs'tﬁﬁ‘ﬁems%feg’rmll sanpl e

- size, but the dgnpeluddi(B) VAPAS sterv@d, be reasonably sim |l ar between gender.
This study shows that a dose related increase in the system c exposure to
Compound (A) is observed with the increase being nore than proportional to

the incregse ganphsR. TokidokiaekBRufRatflose-rel ated | ncrease in the systemc

exposure to Conmpound (B) was al so serve 10 Exa TqQxi,coki netics
in Rats The toxi coki netiedox¢okisstics d’gﬁﬁ §Atwereg éﬂa?’ﬂaﬁd‘%ﬂi"ngl e dose -
i n ' 50% p °gy|‘$’t“*g“"11‘*ﬁ sﬁﬁ??i“of&%m %“‘“"%{ el ot 305 phosphat o
in opropy ene ¢ 0 em)p or, o et osphat e
buffer (50 mM ¥ 1o CrrmoghorEl, B%F'g‘@“ ﬁg@(ﬂﬁ@s&ﬁe gi ven as

an |V infusi OftsdéM 87, 43 ﬂ!iedairgﬂ&rtsam @omi;@undzti) w@@v&ﬁswt\kmﬁ
rat s/ gender/ dose. éerl al" bl oo | es, were r)&d oge%ralﬁ J)erl od of 24 h
after dosihy, (GhdmpnsddeseeefiOett Aatt O(ﬂ%%fkg“’“ g‘m |
samples were obtained over a period of 24 h after dosing, and plasma concentrations
of Compound (A) and Compound (B) were determined using an LC/MS/MS assay
with a standard curve range of 2-500 ng/mL for both analytes. At a dose of IQ, 25,
and 30 mg/kg, the mean CMAX values of Compound (A) in male rats were 6422,
20 19066, and 244 14 ng/ml., respectively; in female rats, the mean CMAX values were
8384, 20524, and 25054 ng/mlL, respectively. The mean values for the area under the
concentration vs. time curve (AUC) for the 10, 25, and 30 mg/kg dose group were
3864, 11980, and 19269 h.ng/mL in male rats, respectively; in female rats, the values
were 8156, 28476, and 34563 h.ng/mL, respectively. For doses in a ratio of 1:2.5 3
25  proportion, the mean CMAX values of Compound (A) for males and females were in
the ratio of 1:3.0:3.8 and 1:2.5:3.0, respectively, and the AUC values were in the ratio
of 1:3.1:4.9 and 1:3.5:4.2, respectively. T-HALF, mean residence time over the time
interval zero to infinity MRT(INF), total body clearance (CLT), and VSS were not
determined due to the limited sampling used in the study. '
30 For Compound (B), the CMAX and AUC values across gender and
dose groups ranged between 499 to 1787 ng/nt and 222 to 2003 h.ng/mT,
respectively. The CMAX values for Compound (B) in males and females were in the
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of Conpound (A) and Conmpound (B) were determ ned using an LC/ M5/ M5 assay
with a standard curve range of 2-500 ng/nlL for both analytes. At a dose of
10, 25, and 30 ng/kg, the nmean CMAX val ues of Conpound (A) in male rats
were 6422, 20 19066, and 24414 ng/nL, respectively; in female rats, the
mean CMAX val ues were 8384, 20524, and 25054 ng/nlL, respectively. The nean
val ues for the area under the concentration vs: time curvesf 2608 the
10, 25, and 30 ng/ kg dose group were 3864, 11980, and 19269 h.ng/nL in

mal e rats, respectivel in f erats wer e, 8156,, 28476, and

34563 h. ng/ m_TPEE @&¥@@d}.‘3-&g§ gpesiyel Yn"'“é“?eaﬂj VB'F“"SL""WE‘ e B0 8f opor t i on,

the mean CVAX18a:1@ndf:4.$3FDRRGVERY) AUT vilikis@F Caifloind (&) 48 Obipudd) the

ratio of 1:3.0:3.8 and 1:2. ectweli and, the AUC val ues were in
|

the ratio of @ mh&hebiﬂétqzé-feld@@%%%%@ respesfively. infemale i 1 esi dence

time over thecihiRedtbMaff¥@l zero to infinity MRT(INF), total body -
cl earance (CLT), and VSS were not determned due to the limted sanpling
used in thé study. 30 Fa¥sssbshaysdbat there if pdosenplated ingrepedn FSISTIS acr oss

gender and degRss {HOSm: cﬁlﬂ&%ﬁ&&@ﬁ&e&@% Mngﬁéﬁ&n@%aﬁ2 to 2003

h.ng/ n., - respect I vel y val ues for ound (B) in males and
femal es were TeapRindgse, yigh baying higher &g 1 palg 1S, Kpghepmareg: 0 g,

respectively, dad%qelfa{éaﬁlr&?sé&ﬁ'tﬂé% Eexﬁo&néhﬂ: hﬂd(ﬂ)wa&a]&ébs@rv@dand
1:4.3:5.5, respectively. AUC va ues of Conpound (A) and Conpound (B) were

hi gher by 1.8 to 2.4-fold and 1.3 to 2.0-fold, respectively, in female rats
conpar ed tig MisRmpfis. Fhatitosdyhirie SnaReVECHRImA G € i S a dose-rel ated

increase in systemc exposure to ConpoundngA) W|th t he, i ncrease being nore

than proportional to t HeSetiehebespeiments wescondygiadifo pyaipatedhe gplicancer hi gher
exposure than ,gmji9 ofebﬁpoﬁur(,gjmm&eed aéhﬁ&?‘nﬁﬁé@d&d@hﬁ&{oﬂ%ﬁmhm t he

system c exposure t o Conpoun was al so observed. 10

Phar macody nanmidedemalegucalh %memﬁﬂmwww%%ﬁﬂss wer e
ondUCT\e/d t]9 %ﬂpﬂ&&ﬁ@@ﬂﬂiﬁ%&ﬂ?@?gﬁﬁd@%h&ﬂﬂiﬂ@ﬁ?%ﬁbﬂﬁg 180! m stered
as an i.nfusi on oQver a period o e e njce er|

subcut anedds ke, Reulisitionm these eXnepiments piggested; tﬁqtrﬁrd %H M as a
~solution in 1%0%“@9%%%@{@@&%@@%@@&%5@&&9

required to produce activity equivalent to 0.5 log cell kill). In a seties of paralle] -

experiments, the apparent steady-state concentrations of Compound (A) was
determined in mice after 10 h IV infusion doses of 3 to 150 mg/kg. Plasma
20  concentrations of Compound (A) were determined at 2, 4, and 6 h after the start of the
infusion, and were comparab for each dose level across time points suggesting that
steady-state was reached by 2 h. Therefore, the concentrations at 2, 4, and 6 h were
averaged to determine an apparent steady-state concentration. Dose-related increases
in the apparent steady-state concentration were observed over the entire dose range of |
25 3 to 150 mg/kg. The minimum effective concentration, defined as the apparent steady-
_ state concentration achieved by the minimum effective IV infusion dose between 3 to
6 mg/kg, was observed to be between 15 to 45 ng/mL (ca. 30 to 90 nM).

Example 4: In Vitro Studies on the Metabolism of Compound (A)

30 | Upon incubation of Compound {A) (40 :M) with mouse, rat, dog, and
buman liver microsomes fortified with nicotinamide adenine dinucleotide phosphate
(NADPH), the rate of oxidative metabolism of Compound (A) was 2.1, 0.7, 1.2 and
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15 nmg/ kg. Results fromthese experinents suggested that a dose between 3 to
6 ng/ kg of Conpound (A) was considered to be a mninum effective dose
(defined as a dose required to produce activity equivalent to 0.5 log cell
kill). In a series of parallel experinments, the apparent steady-state
concentrations of Conmpound (A) was determned in mce after 10 h 1V

i nfusi on doses of 3 to 150 ng/kg. Plasnma 20 concentrations gh Juypoosd (A)
were determined at 2, 4, and 6 h after the start of the infusion, and were

conpar ably for ch,,dose | evel acro | oj,.nt.s St J t hat

st eady-stat e m}agg?lghdl"éﬁg%.ﬁte?’ﬁ?peﬁ% é%oﬁ%vg%ﬁg%egﬁg@%%%wﬁf 2, 4, and
6 h were aversagia amonglell gecies(eemboliip passeninclndelzeyera Mitcaanddheent rat i on.
Dose-rel ated increa i .h arent st eady-stat ongent rat.i on.were
observed over ‘i%ﬁ]@%%'ﬁ@? r%"agtﬁégﬁ* ea%@“%?‘é”@%ﬁ(’%ﬁ%‘? mﬁ%@ﬁrﬂeﬁf’ﬁmm
effective concBembponhd (W), aftehciheubatibnaveithi tacor e kephtositesadmparsd @t e
concentration achi eved by the yuni pum.effective.l V.infusjon qose between 3
Cor e kg VAR nededons el e sy Wune ot Chod0°F . 50 "
Exanpl e 4: | n degraidatipnSf Gdinpsund (A ) dppedvial ta lbe kiieinj s fprddacputhochepitpeyd® Upon

I ncubation of .Co%und (A (40:M with nouse, rat, dog, and human |iver
ni crosomes f orBPFP8¥*wi t h ni coti nami de adeni ne di nucl eoti de phosphate

(NADPH), the rate of oxIHedbilitgof@imyonhd 64N tonhibirhatior HuAen uptschiorte 0.7, 1.2
mot abol 1 e di SASTR (R YEGh epprouile e HecBieing of prob Tkl A bl s s o
i ncl uded sHYer@toniBifiand Ml CYP isafomnes rifs) valigy fur inhititionelf Yeetliylutios ofippear ed to
at o haran RSB GepeReoRBRE R4S A rar R AL TR ab P B oaucts
simlar to thosakbiiohsf deglkyizton éfibenzohipstorusih (CYP3A4 deteldeermihedonpound (A)
2br Tty of _ConpUTISR K 8 = THHF B AHEPLF TR L SEHpaIres tle ( CvPs)
responsi bl e f o3 pidMé(eh.aladl)i The compdundgid et dnbibicC YREASICYR209, OYP2019,ng 10
oo e R e TR 0 e CBb ) i Rl ™
i nhi bition of pheentikltbaltérdie mdtabobBncienrirce sbdrugs that S YRBAhetabalireddst er m ned.
: CYP3A4, and is unlikely to significantly alter the metabolic clearance of drugs
metabolized by CYP1A2, CYP2C9, CYP2C1 9, and CYP2DS6.
Compound (A) was incubated with human liver microsomes along
20  with compounds specific for the inhibition of individual cytochrome P450s commonly
involved in drug metabolism. The inhibitors used were; furafylline (CYPIA2), 8-
methoxypsoralen (CYP2A6), orphenadrine (CYP2B6), sulfaphenazole (CYP2C9),
tranylcypromine (CYP2C19), quinidine (CYP2D6), troleandomycin (CYP3A4), and
ketoconazole (CYP3A4). Significant inhibition was observed only with the CYP3A4
25  inhibitors, both of which completely inhibited the hiotransformation of Compound
(A). Thus, in humans, Compound (A) may be a substrate for CYP3A4.
The permeability coefficient (Pé) of Compound (A) was studied in the
Caco-.Z cell culture system, an in vifro model for human intestinal absorption. The Pc
of Compound (A) at 10, 30, and 100 pM (ca. 5, 15, and 50 pp/mL, respectively)
30  concentration was 94, 105, and 128 nm/sec, respectively. The Pc of some model
compounds, for which the bioavailability in humans is known, was also determined in
the same experiment. These compounds included salicylic acid, acetaminophen,
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Compound (A) was a weak inhibitor of human CYP3A4 wth an average | C50
value of 7.3 p.M (3.7 p.g/nm.). The conpound did not inhibit CYPlA2,
CYP2C9, CYP2C19, 15 and CYP2D6. These in vitro results suggest that
Compound (A) may have mnimal potential to alter the nmetabolic clearance of
drugs that are highly nmetabolized by CYP3A4, and is unlikely to
significantly alter the metabolic clearance of drugs metabobi xed2bys
CYP1A2, CYP2C9, CYP2019 and CYP2D6. Conpound (A) was incubated w th human

|l iver mcroso 20vm e ic, for . the inhiphl,tion of

I ndi vi dual cytg%‘@ i‘grﬁi]t?%%%cg?’ﬂ@g‘%Q@Wsﬁrﬂawlﬁﬁ)?&ém The
lnhlh bi tgrs US@Bko%&eThéPafaafeylﬁfﬂnms(nﬁYﬂbﬁﬁ‘)Con@mummglgigmm en (E:YPZAG) 5
oi phenadri ne ((CYP2B6 ul f aphen YP t ranyl cyprom ne (CYP2Cl 9
qui ni di ne (CY%? @(%MM @é%ﬁgﬁ RPumBs oconazol e (CYP3A4). -

Significant inhibition vwas observed only with the CYP3A4 25 inhibitors,

bot h of Wmch co te |nh| ite dtr}g) | ot f tlon f Corrpound (A).
Thus, in hdnaf& Fhe

permaablllty coeff|C|e °”P gﬁudled in the Caco-2
cell culture system an in V|tro rmdel for human I ntestinal absorption. The

Pc of Conpound (A) at T absfhute mlbiddailabiMey 6ﬁvan5uslfﬁumﬁiﬂn§&'qmmbbuﬂd

respectively) 30 concentratlo 4, 1 128 Jyespectively.
The Pc of sonéAhiggdult ‘8’5\,\?‘* o%‘%ﬁleﬁ“"tt%%t? ?Y?P # humans is
known, wasjgal 99 nﬂﬁir%%ﬂ&ﬁ@kﬂfﬂnfdsiaﬁ (osmg/kgy aeﬁffmm %ﬁﬁaﬂz@mmmﬂs

|ncluded salicylic acid, acetam no -39 20 July 2005 i buprofen, and
propranol ol , & ouffEred gre W%nﬁcmyg 00 nm sec and are at | east 90%
absor bed. The Pc val uess pf %Fgrggenﬁpbs@@ e efnripRptardckifn fos H@GRAY & t hat
Compound (A) has the potent| for good absorption in humans. 5 Exanple 5:
Phar macoki net i#&%nihEablkol ute Oral Bioavailability of Various Fornul ations
of Conpound (A) in Beagle Dogs. The absolute oral bioavailability of
- various. for mul atlons of _Conpoun eégz in adult male beagle dogs (n = 4) was
eval uat ed. 5Corr% (A) "?ﬁ"fﬂi a 10 10 mn intravenous (I1V) infusion
(0.5 ng/kg), mmﬁe&m@ﬁtal Roie Ul | Ddsd 2 |07 KOjormalation & DU| iNet &d| or al
suspensi on (1 ny/kq). (me/ke) dogs
: 1 A v 05 | Solution in 40% 2
propylene glycol, 5%
ethanol, and 55%
phosphate buffer (50 mM,
pH-7.4)
2 B Oral 2 Solution in 58% 4
propylene glycol, 12%
ethanol, and 30%
| phosphate buffer (1 M, pH
3.0)
3 C Oral 2 Buffered suspenston in 4
1% Avicel® RC591 '
containing phosphate
buffer (2 M, pH 8.0) and
: c1mcacld(85mM)
4 D Oral 2 na’ . na’
“*Due to toxicity this dose was reduced to 1 mg/kg.
®Treated 15 min prior to dosing with pentagastrin (6 :g/kg; intramuscularly).
“This treatment was not administered due to lack of an evaluable formulation.
“Not Applicable.

20
The design was a single-dose, four-treatment, four-period, non-

randomized, crossover design, Compound (A) was given to four adult male beagle
dogs as a 10 min IV infusion (0.5 mg/kg), a buffered oral solution (2 my ,0ra
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5.1 Experinmental Design: The experinmental design for the study is given in
Table 1. 15 Table 1. Experinental Design

Peri odTr eat nent Rout eDoseFor mul ati onNo. of (ng/kg)dogs 1Al VO.5Sol ution in
40% propyl ene glycol, 5% ethanol, and 55% phosphate buffer (50 mM pH 7. 4)
2BOral 2Sol ution in 58% propyl ene glycol, 12% et hanol, and 30% phosphat e
buffer (1 M pH 8.0) 3COral 2Buffered suspension i nd | %Avi celyr) 805

cont ai ni ng phosphate buffer (2 M pH 8.0) and citric acid (85

4DOr al 2n. a. n it i sedcio ' 20 bTreat ed
15 min prior @%@qrﬁéﬁ%ﬂgﬁ%pgﬁ@ﬂﬁﬁ n E g g# E‘gf’i I'n éaﬁgéic{ﬂ?sarl y). " This
treat ment wasfonntiated s msodutiondabodt @3 25ang/mE Istrerfgttd i 4084 propyiene glypoh§%at i on.

oo P o0k fanol 5 882 kRS v BN, S, T SEGAT B Hompbi - Pt | 0!

non- random zéd, Crossov esi gn was given adul t
nmal e beagl e (¥dsbaas1.4 niphmbristenigth) was prepaced it 68% prapylegd glyeol 294 eshandl, or al

sol.ution ( g n%é%)%,’ ph%'éph%te-b%%exz 8 N},Lﬂl-ysg)oag Rhe vehicle. For the oral suspension,

Compound (A) was suspended in 1% Avicel® RCS91 which contained phosphate
buffer (2 M) and citric acid & mM). Upon reconstitition, the pH of the buffered
suspension was about 8.0 and the strength was approximately 0.75 mg/mL. Due to
cumulative toxicity the dose for the oral suspension scheduled during the third

10  treatment period was reduced from 2 mg/kg to 1 mg/kg. Furthermore, the fourth
treatment was not administered for lack of an evaluable formulation. The wash-out
period between treatments was at least 7 days. Serial blood samples were collected
over 24 h after dose administration and concentrations of Compound (A) and
Compound (B) were determined using a LC/MS/MS assay with a standard curve

15  range of 2-500 ng/mL for both analytes. The LC/MS/MS assay was the same as used
in Example 1.

Analytical runs consisted of standard, quality control (QC), and study
samples. The plasma volume used for analysis was 0.2 ml and the standard curve |
range was 2 to 500 ng/mL for both éna_lytes, defining the lower limit of quantitation

20  (LLQ) and upper limit of quantitation (ULQ), respectively. If the predicted
concentration of & study sample was Jess than that of the Jowest standard, the value of
the predicted concentration was reported as <LLQ. If the predicted concentration was
greater than that of the highest standard, the result of that analysis was reported as
>ULQ and an appropriate volume of that sample was diluted with blank plasma gnd

25 reanalyzed.

. 52  Animal Preparation, Handling, and Dose Adm:mstranon Four
adult' male dogs with venous access for drug administration and blood collection were
selected for the study. The dogs were acclimated for at least one week prior to study
initiation and were housed in individual steel cages. Animals were identified by a

30 unique number and by a tag attached to the cage. The dogs were offered drinking
water ad libitum, and fed once a day with standard canine diet except for an overnight
{about 12 h) fast prior to dosing which was continued until 4 h after dosing, Fifteen
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buffered oral suspension (2 ng/kg). For IV adm nistration, Conpound (A) was
formul ated as a solution (about 0.375 ng/nL strength) in 40% propyl ene
glycol, 5% ethanol, and 55% phosphate buffer (50 mM pH=7.4). The oral

sol ution of Conpound (A) (about 1.5 ng/nL strength) was prepared in 58%
propyl ene glycol, 12% ethanol, 5 and 30% phosphate buffer (1 M pH 8.0) as
the vehicle. For the oral suspension, Conpound (A) was sus@Engiag 20051%
Avicel (r) RCS91 whi ch contai ned phosphate buffer (2 M and citric acid (85
mV) . Upon r eco{iS)minutes pior té hdmipistration ofithe bulfdred orall suspengien) tie dbgavgsge about 8. 0
and the strength approxi mately 0.75 ng/ni. e to cunulative toxicity
t he dose for &f@%ﬁa%ﬁmmn&sgﬁ%ﬁ%b CRIREASTRHA PFTeEEn o at nent
period was redygtaed snbyTor thEWkd! GuspensibnMag, e IV-Héde Rk AhiRistetda@s hourt h

treatnent was not adm nistered for, | ack of an eval uable fornulation. The
wash- out  per i VaStHRTHE BKUSLYETRpArigd GEL) mip upiag & caltprated infusiop pump. The ood

sanpl es were cqhll sBRiifsland¥usfensich dbsai ¢ aRBiSterRE B BAvahS Ald (R eatR tubes
concentrations of Conpound (A). and Conpound (B) were determ ned using a
LC/ NB/ MBS assayWeiF fipsed a0 of ¥al¥tve 15 range of 2-500 n/nL for both

anal ytes. The LC/ M5/ M5 gssaysatite CoRctiAERd BindhndSeraMbibsdaRipRs 3 mEyal yt i cal
runs consi sted of standard, qualité contral and_study _sanples. The

QC), .ar
pl asma vol ume Waeaeliegied atpredpss, .@?ﬂy;zfg#@"’ -pdinsiand, 14 g, 2TV r ange
was 2 to 500 nghylad di, KR4S AR5 1,508 0, VM) bl O8, 1RWGH aitBeer Of
quantitation 20 (LLQ and upper limt_of quantitation (ULQ , respectively.
I'f the prelfl ctdoginge éﬁ%ﬁﬁ%%ﬂeﬁ%mwwg%dwﬁ%at of the
| owest st andarghd ddBcondhithd 204 thelchifter¥¥ FLhchitREL wROEBRH bR LK d*%fﬁm?ﬁ%or ted as

- <LLQ If the predicted concentration was_ greater thanh that hi ghest
standard, the W& fihe bigod sraplesiyere then plaged dmmediptely on chippedics. Blagms wag

appropriate V%%d%ﬁﬁ%m%fﬁ&l&cﬁ@%ﬂ&kﬁﬁﬁ&g%&tﬁbé@'ﬂﬂkm%ﬁé&?4@d 25
reanal yzed. 5.2 Ani mal Preparation, , .and Dose Adm ni stratjion: Four

Handl
adult nal e dogdifPtx s&xéu%maﬂwﬂﬁnw% gtg@é @t o1 betop 20 Crimihanalyreh
col | ecti onyyergr th ebRRetttorLorkgtAnd{A)did cdhsoutl@gs) Were acclimated for at

| east one week prior to_study ‘initiation and were housed in individual
steel cages. Aninals wefkefoljeving ppespiange crteripwersiappliod quniggito eash by a tag

attached to th@aRAeE runfBehe SehysWE Combdual EA) A ICakipbshd (BFinSlasafl. THeLI t um  and
fed once a day wi.th standard canine diet except for an overnight
predicted concentrations of at least three-fourths of all calibration standards shall be
within 15% of their individual nominal concentrations (20% for the LLQ); at least one
20  replicate of the lowest concentration in the standard curve shall be within 20% of their
nominal concentration for that level to qualify as the LLQ; and the predicted
concentratioﬁs of at least three-fourths of all QC samples shall be within 15% of their
individual nominal concentrations,
54  Pharmacokinetic Analysis: The peak plasma concentration
25 (CMAX) and the time to reach peak concentration (TMAX) were recorded directly
from experimental observations. The area under the plasma concentration-time curve
from time zero fo T {AUC(0-T)), where T is the time of the last measurable plasma
concentration, was calculated using the trapezoidal rule (See, M. Gibaldi, et al., .
Pharmacokinetics, 2* ed., New York, NY, Marce! Decker, p. 445-91982). T-HALF
30  was not determined due to the limited terminal phase sampling used in the study.
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(about 12 h) fast prior to dosing which was continued until 4 h after
dosing. Fifteen -41 20 July 2005 (15) mnutes prior to admnistration of
the buffered oral suspension, the dogs were pretreated with pentagastrin
(6 :9/kg; intramuscularly). Pentagastrmm pretreatnent was used only for the
oral suspension |leg. The |V dose was adm nistered as a constant-rate

i nfusion over a period of 10 mn using a calibrated infusiorpgiulp2006e 5
oral solution and suspension doses were adnministered by gavage and the

gavage tubes were rins wi th,.20 nL of | e |l ection and
Handl'i ng: Serial bl ood ggﬁﬁ?a@?lﬁaﬁﬂﬂcm%ga’é‘g% f‘gﬁgﬁﬁ 5?@0"5’5 and 10
mn (IV only; €ffipcdhd (B)favspresanted fSTabler2. TheXddrgspondihy/, taﬁoﬁs and 45

m-n, and 1 h, 6 b 24 h 0 dosi ng.
Bl ood sanpl es éé&%mﬁ%ﬁnflg@[@ﬂ% %h?’sﬁ?@?&ﬂ‘)ﬂ%ﬁlﬂﬁ?& a@%%l f]ﬁh@ij YK3- EDTA
as the anticoagablent anMeai ¢Standird Desiation D)) Pleshe Concentmtinsbfby gently
inverting the tube. Th€ohpoasid &)rplComponsd (B)@dmDpgsaced | mmedi ately on
chi pped ice. PI}Lasms oDt al N¢dtak(JD) PlbsmA Condenbition®(dghall)l On Dy
centrifuging the tgpes AT approshpoen&(d) 4C afd 200Compdumd(B)> m n| Pl asna
sanpl es were stored at W‘W?W'I—y?éﬁﬁ T5 T Ofal Séieton

concentrat i ons [CPEEasETd| (A) @nd Co[tpound (B) | TNe § Ol T OjM Ng @ccepyance
‘criteria were B0 3] PIIR(189)0 Fach anatyyrcar g un rpr e analysi s of

Conpound (A) a%m—(ﬁ) ooy P| S (130J |PT 8 @UFT FOTERG)at | ons of
at | east t h!‘ eetf ucgj:shb f ﬁl_o(?%;_)l ] prat TOEStar ddﬁg(ToE ratT—be_—=vtiin 15% of

their individu " r [E T 7L one 20
replicate of t RS et ot uu14r1.(7 $e—gtan r pe Wit hin
20% of their W—e%ﬁ E ev-ei—ﬁ-a—qu B0 e LLQ

1 1 | I

1
=
3-&-

and the predi ctmv : \3 S prar+1QC

sanpl es shal | | Fhih 1\7] > 1' AEE ) i ons.
5.4 Phar macoki et 5,2 Analysls - VIAX) and
the time to remmn] ; i from
experinmental o | ] : R tinme
curve fromtirrE_L%.n_r_ = e of —the | ast
measur abl. e pl agna anchbnt P £ r%pﬂ?ﬁ' dal rule

(See, M Gbal di_#¢ all 3705

® Represents the nominal collection time. Minor variations from the nominal
collection times were considered to have no significant impact on the overall
interpretation of the results.

10 ® All concentrations for the buffered ora! suspension were <LLQ (2 ng/mL) and are
not presented in this table. Values <LLQ were considered to be zero for mean (SD)
calculations. If concentrations from all dogs at a given time was <LLQ, the mean is
representzd as Zero.

®n= 3. The plasma concentration ttme-proﬁle for one dog was inconsistent with the

15 10 minIV infusion dose since the observed TMAX was 1.0 b; this dog was omitted
for calculating the mean.

41 =3, One dog vomited shortly after dosmg and hence was omitted for calculating
the mean,
¢ Samplw were not scheduled for collection.

20  Samples were inadvertently not collected; this deviation is not considered to impact

the overall conclusion from the study.

The mean pharmacokinetic parameters for Compound (A) and
Compound (B) are presented in Tables 3 and 4, respectively.
25

-43 -



Phar macoki netics, 22a ed., New York, NY, Marcel Decker, p. 445-91982).
T- HALF 30 was not determ ned due to the limted term nal phase sanpling
used in the study. -42 20 July 2005 The nean plasna concentration-tinme data
of Conpound (A) and Conpound (B) are presented in Table 2. The
correspondi ng graphical representations for Conpound (A) and Conpound (B)
~are depicted in Figures 1 and 2, respectively. Table 2. Me20 JuSt 200%rd
Deviation (SD)) Plasnma Concentrations of Conmpound (A) and Conpound (B) in
Dogs. Ti neMean (SD) Plasma Concentrations (ng(nL) (h)Conpound (A)Conpound
(B) I'VOOral SolutionrVUOral Solution Predose0000 0.171120(189)--0 0.25152
(9.9)251 150)3.8 (0.4)4.1(3.9) 0.3373.0 (4.2)-2.3(0.2)- 0.538.2 (2.8)335
(73.7)1.4 (1.2)21.3 (6.6) 0.7528.6 (1.6)141(75.8)027.2 (3.6 124.7
(3.9)74.1(26.4)023.8 (1.7) 1.520.1 (2.3)ns.0Ons. 217.4 (1.8)35.5 (7.908.4
(2.7) 414.5 (1.4)21.8 (6.9)02.8 (0.3) 612.6 (0.9)17.2 (4.7)00. 8 (1 3)-
812.6(1.7)%7 00 ﬂ%ﬁﬁnﬁnﬂ
Repr esent s%t hgﬁﬁtg?‘% naﬂvié ?éclt)l on_t1 neﬁck%%gr%égrzfgé?gg&ﬁé) nom nal
col l ection tlnestzmemsﬁnmmhered to haJd¥ "no. S|gn|f|cammm8ﬂaamn on the

~overall intd .p.“*“ ' +he--esttt 4@#ﬁ-ﬁ++—eeﬁeeﬁﬁ{?&ﬁgﬁs~+e+ t he

buf fered oral susgen5| oﬁﬁ\:/[’vt}: e 4LLQ (ém n%)) and |are no5 presentedf in this
tabl e. Val ueg <LLQIMEE@®ONSI ddr ed 0.07(0.&7,2e47 T or| meam3q G3F, 0.50)
AUC(0-T) (h.ng/nt)® 420 (36.8) . 560 (159)

*n =3, The plasma concentration time-profile for one dog was inconsistent with
the 10 min IV infusion dose since observed TMAX was 1.0 b; this dog was
consxdered unevaluable for pharmacokinetic analyses.-

% 5=3. One dog vomited shortly after dosing and was considered uneva.luable for

10 = pharmacokinetic analyses. :
' ¢ Median (minimum, maximum).
“T=24h.

Table4. Mean (SD) Pharmacokinetic Parameters of Compound (B) in Dogs."

Parameters (units) - v Oral Sohution
CMAX (ng/mL) 3.8(0.42) 272(3.6)
TMAX () 0.17(0.17,0.17) 0.75 (0.75, 0.75)
AUC(-D) (hng/nb) ° 0.69 (0.15) 452 (3.7

15 “n=23. The Compound (A) plasma concentration time-profile for one dog was
inconsistent with the 10 min IV infusion dose since observed TMAX was 1.0 h; this
dog was considered unevaluable for pharmacokinetic analyses of Compound (A) and
Compound (B).
® 5 =3. One dog vomited shortly after dosing and was considered unevaluable for -

20  pharmacokinetic analyses of Compound (A) and Compound (B)

° Median (minimumn, maximum).
¢T=241

The plasma concentration-time profile for one dog after IV
25  administration was inconsistent with the 10 min infusion dose since the observed
TMAX was 1.0 h; this dog was not considered to be cvaluable for pharmacokinetics.
The mean (SD) [n = 3] CMAX and AUC(0-T) v_ﬁ]ues after IV administration of
Compound (A) were 1120 (189) ng/mL and 420 (36.8) h.ng/nt, respectively. The
AUC value obtained in this study after IV administration is reasonably comparable to
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calculations. If concentrations fromall dogs at a given tinme was <LLQ the
nmean is represented as zero. . N n = 3. The plasnma concentration
time-profile for one dog was inconsistent with the 15 10 min IV infusion
dose since the observed TMAX was 1.0 h; this dog was omtted for
calculating the mean. n = 3. One dog vonmited shortly after dosing and hence
was onmtted for calculating the nmean. Sanples were not SCdiJllthpgo(ﬁ{,)r
collection. 20 f Sanples were inadvertently not collected; this deviation

o B SR v S T e R e NS
present ed in Tabheg/mnd)d6lbwing 4 €Sekiidukliydogdd - 43 20 July 2005 5 Table 3.
Luni ¢ S)1 VO 8l Sol ut | on A4RICHREFOR 21 SeraLing R i, o mﬁs@%ﬁp 0 17(0. 17,
0.17)0.50 (0. ortlPatted JostdGpd hdgee ﬂlhdﬁ@lﬁﬂfn)tﬂﬂﬁoé Rbropafillred®dhe N = 3. The
mﬁslm\a/ ::ﬁp gp%atﬂi&%@ gqrrg Broﬁlle fg}g one gggaﬁ/\_fgﬁhéﬂg%nmw the 10
consi der ed uneataésuiet ﬁﬁlﬂmbﬁmmﬂkmaem Solitive lof Sompoud (A} were S8 dog
bhannacoki net (406D R g B, FREH e irey AUCHRLS shinedy o 4
Mean ( SD) Phamgnﬂpeﬁm%l SRioR issa xﬁﬁmﬂﬂd hiBhercomp@ito thed a n = 3.
T o e R AW oL el P R "o o o
10 toxicity study in dogs. Although the oral formulation for both studies was identical, .
the total volume of the oral solution administered in the current study was about 1.3
mL/kg while that in the toxicology study was 0.4 mL/kg. Thus the milliequivalents of
buffer delivered in the current stﬁdy were about 3-fold highér than those administered
in the toxicology study, which may have provided better neutralization of gastric pH -
15  inthe current study., Compound (A) is an acid labile drug, thus, the higher exposure
after oral solution in the current study compared to the toxicology study is likely
related to better protection from gastric acid degradation. For the two dogs that had
pharmacokinetic parameter data after administration of both the IV and oral solution
dose, the absolute oral biocavailability was 48.3% and 30.6%, respectively (mean
20 value=39.5%). | o |
CMAX and AUC(0-T) values for Compound (B) indicates that dogs
were exposed to Compound (B) after administration of the IV and oral solution dose;
ahimals were not exposed to Compdund (B) after dosing with the oral suspension.
Systemic exposure to Compound (B) after oral administration was mm‘kedlf higher
25  than after IV administration.
These results show that for the two dogs that had IV and oral
pharmacokinetic parameter data, the absolute oral bioavailability was 48.3% and
30.6%, respectively {mean value = 39.5%).
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dog was consi dered uneval uabl e for phannacoki netic anal yses of Conpound (A)
and Conpound (B). b n = 3. One dog vomted shortly after dosing and was
consi dered uneval uabl e for 20 pharmacoki netic anal yses of Conpound (A) and
Compound (B). Median (mnimum maxi mum. "T=24h. 25 Paraneters
(units)lVOral Solution CMAX (ng/nlL)3.8 (0.42)27.2 (3.6) TMAX (h)0.17(0. 17,
0.17)0.75 (0.75, 0.75) AUC(0-T) (h.ng/nt)0.69 (0.15)45.2 (4.20Jujpeopbasma
concentration-tine profile for one dog after IV admnistration was

i nconsi stent W 1; I Pheed PE%rQJ e . TMAX was 1.0
h; this dog M/\%ﬁ%ﬁb%ongﬁ‘ghpﬁ%@%@gggﬁﬁa eﬁ%gﬁl&gﬁg%%géé%i.lgﬁgtics. The
mean (SD) [n -neBfraliSlwgkufferd AUC(0-T) val ues after N administration of

Conpound (A) were 1120 £1R9) hég% 18) . . respectively.
The AUC val ue obtained I'n t%él}gfds%hﬂ%%ga t ﬁl?@@ﬁ’r’ﬁgr?l séﬁ%nbn I s reasonably

conparable to -44 20 July 2005 the AUC val ues observed in a prelimnary IV
phar macoki neti c stuty—{tHear—{SB-—48 (GJﬁu_ ﬁ—f-w—ng—a 0.5 ng/ kg

dose in dogs. Aftgr administrati O’él-- buf f er iwon} one dog
vomited shortly hiter i _ cga"“:‘?s{%ggé#f—i ﬁﬁ%&mre
%ﬁuﬁﬂ?—@t—% >—&§$ﬂ SD) [ n= 3]
haéedm ni“st’rati on of g ffered ofal solution

consi dered to be
of Conpound ' (A) > td0. Q). ng/lh nd-560 (159 _hag./nl,
‘H"R@@% fﬁﬁbtaisié@ in this|<PiRly after an oral

CMAX, and AUC(0- T] Piogsle
respectively. The .

solution is approk=fately 2-fold hig e.L_%aapa.Led_t_:_ng__d.ose;.aorrral | zed
mean AUC val ue (26$HECAfE Apbydoys. : ' W8S 0ra) 10 toxicity
study in dogs. Al {BPfR§F ﬁ(BP?ﬂPQB formiPP0i on for bpdh0&t 1di es ubs

i dentical, the tqofhenilavoreptgnabne oiWl7550) ut i on hB: ('}fhi stered ) n the

current stusdy was | Aefehyt 1.3 22.5 24.

A

1

The buffer is constituted with 140 mL of water to provide 150 mL of a
liquid oral dosage form. The liquid oral dosage form has a pH of 7.43 = 0.07 (6
measurements). The average acid neutr_alizatibn capacity of 5 liquid oral dosage
forms was 49.7 (standard deviation 0.17, relative standard deviation 0.34% ).
10 '

Example 7: = Stability of a Liquid Formulation of Compound (A)
The stability of compound (A) in 80:20 propylene glycol:ethanol was
evaluated by reconstituting 25 mg Compound (A) with 80:20 propylene ‘ . '
15 glycol:ethanc} to provide a liquid oral dosage form at concentrations of 2.5 mg/ml. to
12.5 mg/mL. The resulting liquid oral dosage form was then stored up to 20 hours at
ambient temperature (20°C to 25°C) and room light and at refrigerated temperature
(2°C t0 8°C). | .
No changes from initial were observed in the appearance of the liquid
20  oral dosage form at either storage condition. An increase in total
impurities/degradants and a decrease in potency were observed after storage at
ambient temperature and room light for 20 hours. A slight increase in total
impurities/degradants was observed after 20 hours storage at refrigerated temperature.
The change in total impurities was atiributed to an increase of an oxazine
25  impurity/degradant whose structure is depicted below:
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m./kg while that in the toxicology study was 0.4 nlL/kg. Thus the
mlliequivalents of buffer delivered in the current study were about
3-fold higher than those adm nistered in the toxicology study, which may
have provi ded better neutralization of gastric pH 15 in the current study.
Conpound (A) is an acid labile drug, thus, the higher exposure after oral
solution in the current study conpared to the toxicol ogy st @dyilg2008ely
related to better protection fromgastric acid degradation. For the two
~dogs that had pharnacokinetic paraneter data after admnistration of both
- the IV and oral solution dose, the absolute oral bioavailability was 48. 3%
and 30.6% respectively (nean 20 value = 39.5% . CMAX and AUC(O0-T) val ues
~for Conmpound (B) indicates that dogs were exposed to Conpound (B) after
adm nistration of the N and oral solution dose; animals were not exposed
to Compound (B) after dosing with the oral suspension. System c exposure
to Compound (B) after oral admnistration was markedly higher 25 than
after 1V adm nistration. These results show that for the two dogs that had
1V and oral pharmacokinetic paraneter data, the absol ute oral

bi oavailability was 48.3% and 30.6% respectively (nmean value = 39.5%.
-45 20 July 2005 Exanple 6: Liquid Oral Forgul ation of the Pharmaceutically
acceptable acid neutralizing buffer. Buffeis were fornul ated having the
.follow ng conposition: Buffer Buffer\ Cofpogition™~lConposition #2

| ngr edi ent Amount (g) Anount (g) DJ basftSodj’ iphahe 4.2585. 688

Anhydr ous, USP Sodium  Citrate at e, S :

Samples were analyzed using HPLC with a 75 mm x 4.6 mm i.d., 3.5 :m particle
sizeWaters Symmetry Shield RP8 column and with UV detection at 240 nm. 10 :L

10 ' injection volumes were used, the column was maintained at ambient temperature and
the flow rate was 1 mL/min. Analysis times were 1 hour and samples were eluted
using gradieﬁt elution with a mobile phase of water (0.05% acetic acid) (mobil phase
A) and a mobile phase of acetonitrile (0.05% acetic acid). The elution profile is

described in the table below.
15
Mobil Phase Composition . _
"Time {minutes) % A %B. | Gradient Profile |
0 90 10 ~ Isochratic
3 50 10 "Tsochratic
43 40 60 Linear
35 30 0 | Tsochratic
50 90 10 .. Limear
60 90 10 Isochratic

These results demonstrate that the liquid oral dosage form, at
concentrations of 2.5 mg/mL to 12.5 mg/mL, can be stored at ambient temperature for
. up to 6 hours and under refrigerated temperature for up to 20 hours.
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USP Citric Acid Anhydrous, USPO.2320.256 Sucrose, NF (optional)15.0015.00
Cherry Flavor (optional)0.0750.075 Total 22.524.0 5 The buffer is
constituted with 140 nL of water to provide 150 nL of a Iliquid oral dosage
form The liquid oral dosage formhas a pH of 7.43 f 0.07 (6

measurenents). The average acid neutralization capacity of 5 liquid oral
dosage forms was 49.7 (standard deviation 0.17, relative spenigy 2005
deviation 0.34%). 10 Exanple 7: Stability of a Liquid Fornulation of
Conpound (A) The stability of conpound (A) in 80:20 propylene

gl ycol : et hanol was evaluated by reconstituting 25 ng Conpound (A) with
80:20 propyl eEgarhple@t y SyhthedidhefiCdmpoondkovi de a |iquid oral dosage form at

Gosage form ves t hen_ susF LR LA EH B BT R 2R S8 A DB B 2 (oo 10
25C) and roomibj 1ght6-peithniethyl-34[-n@ehy2-(Zimtthylp dtidbzolyd)etheyl-4-aza81G) . No changes
form af i ShePRtaRaDs. LOMPPAGHI SAGRAE: eace fn total | o o 00520
i mpuri ties/degradants aDuinpouselI(BS$R, 73) SPARRNLIS, 1E8)d Sohddo-1X18-apbker st or age
Cotal 1 mpur i drideh b ey Bl v aped P B G0 age ot
refrigerated thepmRedbidagid. The change in total inpurities was attributed to
an 1T 2258 o1 B OXacl e R ATOH) RS Sl i 00D o1
4.6 M i.do, %l waltpasd with £catdliticaifoier(80 Sy revahmyl) &hi el d RP8 col um and
et ey bty UG SRt b B § 060 e
' under Ar for 30 min. The resulting bright yellow, homogeneous solution was treated
all at once with a solution of sodium azide (54 mg, 0.83 mmol) in degassed F,0 (2.2
mL). The reaction mixture was warmed to 45°C for 1 b, dituted with ¥;0 (5 mL) and
15 extracted with EtOAc (4 x 7 mL). The organic extracts were washed with saturated
aqueous NaCl (15 mL), dried (Na;S04), and concentrated in vacuo. The residue was
purified by flash chromatography (Si02, 3.0 x 15 cm, 95:5.0:0.5 CHCl-MeOH-
AcOH) to afford Compound 1 (0.23 g, 61 %) as a colorless oil. MS (BSL): 551
(M-+H)*; MS(ESI-): 549 (M-H)-.
20 Compound 2: (38, 6R, 78, 88, 12R, 135, 158)-15-Amino-12,13-
epoxy-4, 4, 6, 8, 12, 16-hexamethyl-7-hydroxy-1 7-(2-methy)-4-thiazolyl)-5-0x0-16-
heptadecenoic acid. .
A solution of Compound 1 (0.23 g, 0.42 mmol) in THF (4.0 mL) was
'. treated with H,0 (23 mL, 1.25 mmol) and polymer supported ttiphenjrlphosphine
25 (Aldrich, polystyrene cross-linked with 2 % DVB, 0.28 g, 0.84 mmol) at 25°C. The
resulting suspension was stirred at 25°C under Ar (32 h), filtered through a Celite pad
and concentrated in uacuo. The residue was purified by flash chromatography (SiO,,
1.5 x 10 cm, 95:5.0:0.5 to 90:10:1.0 CHCl;-MeOH-AcOH gradient elution} to afford
Compound 2 (96 mg, 44 %) as a colorless oil. MS (ESI): 525.2 (M+H)"; MS(ESI-):
30 523.4 (M-ID-.
Alternatively, to a 25 mL roun@-bottoﬁ:x flask charged with Cdmpqund
1 (0.26 g, 0.47 mmol) and Pt0; (0.13 g, 50 wt %) was added absolute EtOH under Ar.
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the flowrate was 1 nL/mn. Analysis tines were 1 hour and sanples were
eluted wusing gradient elution with a nobile phase of water (0.05% acetic
acid) (mobil phase A) and a nobil e phase of acetonitrile (0.05% acetic
acid). The elution profile is described in the table below 15 Mbil Phase
Conposition Tinme (mnutes)% A% B, G adi ent Profile 09010l soohratic

390101 sochratic 434060Li near 454060Lsochratic 509010Li mear S0%QAO2GEEhratic
These results denonstrate that the liquid oral dosage form at

concentrations of 2.5 m. to 12.5 /oL, can be st a j ent
‘tenperature fg?c“ﬂé’"@@%ﬁmvﬁﬁwgﬁ%%?%na?ﬁlﬁggﬁé%gpgt for up to
PRSP ot R 2 xSy o st .

_ ,. , , *, , . % -7, - O -
1015, 16 pont EONAURY WP f5ich el safihpifie wes sitked dhSs  bianket of
4-thi azol yl ) efiliefy 1 6 h AP %Pstdd wabthox pldireawathall,] 4nd the Rhctiapitadecase- 5, 9- di one.
Compound 1; (3S, 6R 7S, 8S, 12R, 138, 1%%&%% go-} 13-]§$ Xy -
4,4, 6, 8, 125 160asdshopgly s Colite pag dylips it (ERCRG R gp Ml Thego f&%‘}@%- 0x0- 16-
hept adecenoi Creafeldll in Yudifdlabd iR Resitfue WALIIFRN 8 Bsdribed BboFe tda®Pl MOl ) i n
degassed TTY égl 5“&%%{%% was treated wwth a catal ytic amount (80 ng, 69

mol ) of |, TR &edybhosphi ne) pal | adi um (0) and the suspension
was stirred at 25C,  unGgimattVely, 8 Golsibn6f Compdimd 1§204nk] 360mBsl) BTHE el | ow,

ol e (64" . Ot o) Wendiepted b phendeopphise b e, iy fater dtciton i xt ur o
was war neql t Oredifon trftkiurk vhhs wikkrhiod 16 4520, btbirediZ6? 10 difl bodléitto 25°C. The
" resulting iminophosphorane was treated with ammonium hydroxide (28 %, 0.1 mL)
and once again the reaction mixture was warmed to 45°C. After 4 h, the volatiles
were removed in vacuo and the residue was purified as described above to afford
Compound 2 (13 mg, 70 %).

15 Compound A: [18-[1R*3R*(E),7R*,108*,1 IR*,12R*,165*]]-7,11-
Dihydroxy-8, 8, 10, 12, 16-pentamethyl-3-{1-methyl-2-(2-methyl-4-
thiazolyl)ethenle—4-aza—17—oxabiéyclo [14.1.0] heptadecane-5,9-dione.

A solution of Compound 2 (0.33 g, 0.63 mmol) in degassed DMF (250
mL) wes treated with solid NaHCO3 (0.42 g, 5.0 mmol) and diphenylposphoryl azide
20 (0.54 mL, 2.5 mmol) at 0°C under Ar. The resulting suspension was stirred at 4°C for
' 24 h, diluted with phospbate buffer (250 mL, pH = 7) at 0°C and extracted with
EtOAc (5 x 100 mL). The organic extracts were washed with 10% aqueous LiCl 2 x
125 mL), dried (Na;SO,) and concentrated in vacuo. The residue wes first purified by
flash chromatography (Si03, 2.0 x 10 cm, 2-5 % MeOH-CHCl; gradient elution) and

25  then repurified using a Chromatotron (2 mm Si0,, GF rotor, 2-5% MeOH-CHCls
gradient elution) to afford the title compound (0.13 g, 40%) as a colorless oil: 'H
NMR (CDCl;, 400 MHz) * 6.98 (s, 1 H), 6.71 (4, 1H, NH, J=8.1 Hz), 6.56 (s, 1 H),
4.69 -4.62 (m, 1 H), 4.18 - 4,12 (m, 1 H), 4.01 - 3.96 (m, 1 H), 3.86 (s, 1 H), 3.38 -
3.34(m, 1 H),2.82(d4, 1 H,75.6,6.0Hz),2.71 (s, 3 H)_, 2.58(s, 1 H), 243 (dd, 1 H,

30 J=9.0,14.5 Hz), 3.34 (dd, 1 H, J= 3.0, 14.5 Hz), 2.14 (s, 3 H), 2.05 - 1.92 (m, 2 H),
1.82 - 1.41 (a series of multiplets, 7 H), 1.35 (s, 3 H), 1.28 (s, 3 H), 1.18 (4,3 H,J =
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15 extracted with EtOAc (4 x 7 nL). The organic extracts were washed with
saturated aqueous NaCl (15 nL), dried (Na2SO4), and concentrated in vacuo.
The residue was purified by flash chromatography (Si02, 3.0 x 15 cm
95:5.0:0.5 CHC13- MeOH AcOH) to afford Conpound 1(0.23 g, 61 %9 as a

colorless oil. M5 (ESI+): 551 (MrH)+; MS(ESI-): 549 (MH)-. 20 Conmpound 2:

(3S, 6R 7S, 8S, 12R 135, 15S)-15-Am no-12, 13- epoxy-4, 4, 25Ju|y2005
8,12, 16- hexanet hyl - 7- hydr oxy- 1 7- ( 2- met hyl - 4-t hi azol yl ) - 5- oxo- 16-

"hept adecenoi ¢ t- thﬁ%)ﬁs n T BF
(4.0 nL) was Gﬁ%g?ég(ssgtlﬁ L@gﬁﬁﬂg% mt%?) andzglr@n‘er orted
tri phenyl phosi$id®I-HR5 (Al drich, polystyrene cross-linked wth 2 % DVB,
0.28 g, 0.84 muol) at 25C. The resul ti ng suspension was stirred at 25C
~under Ar (32 h), filtered through a Celite pad and concentrated in uacuo.
The resi due wEsample Pf i Ebarlmcdkinetiés of Compaindgy Qutly AdBindatered to. Canger 10 cm
95:5.0:0.5.,t0 90:10: 1.9 _CHClI 3- MeOH AcOH gradient elution) to afford

- Conpound 27 (96 ny, 44 /3 aS a colorless oil. M5 (ESr'): 525.2 (M+H) +;
MS(ESI-): 30 523.4 (MpPhijents wiilt sdvareed maligpan ciaswez@mmswmdlﬁdmmmddmflask

h d wth w9 '
;dgtrageab\gol ut‘g&%ﬁp Q%O#Q%%%@%mégwé angg%l% ‘%} F%%&ﬁltﬁll'%a ac n?xrﬁfe
was stirred uPnientsmvﬁdnsaﬂfdrAS,cﬁ, 10120)25001'31)01121@ a$Mngatﬂh¢2,ng/m the
system ves pUgQesh Al { i ol ol IO des BREL 0B in Yol BP0, 25 i

% was added n-m Xtur was SPiTre a bI anket

of H2O f a6 1ﬁopyleﬂﬁlwcsy@ﬂéﬁ?/wmnoll(mfm) [ﬁoﬂombmpdnhmwzanoanﬂat he r eaction
nmL;(t u_rl_ﬁevvggl \?e%{“e}p%s?gaté r em@&wegéeﬁ%o%gé% %%é resi Mﬁcﬁr |( ?I )e(dzgs
descri bed abobieavaiiability of Gomnumg du ridhe ose®f 08! GomrBnd A adminigerrden D&t y, a
0 has oo SRRk om0 1 it s’ 2120, ),
war med t o 45Csanpling wes shtainetlontday A @nddry|lad cousse 3 C asstysphpmagokineties by - :
| mi nophosRROT ANECNRTMS! SR BEMEMS AT W SHOEAKEER Bxafiplir, 0- 1 ML)

Compound A for oral administration, 25 mg/vial, was supplied as
"drug in bottle," The vehicle (buffer) for constitation of Compound A, 25 mg/vial,
was a mixture of 80% propylene glycol and 20% ethanol (v.f'v). The propylene
glycol/ethanol mixture was prepared by mixing 80 parts by volume of propylene

20  glycol and 20 parts by volume of ethanol in a suitable container and gently swirling
the container until the solution was completely mixed.

The citrate/phosphate buffer for oral administration after compound A
was supplied in a separate bottle. Buffer for use with Compound A was constituted
with water for injection (WFL).

25 Compound A was prepared for administration to patients by using a
suitable syringe to slowly inject 2.5, 5, or 10 mL of the propylene glycol/ethanol
mixture into the 20 cc vial containing 25 mg/vial of Compound A, to give
concentrations of 10, 5, or 2.5 mg/mL, respectively, depending on the dose to be
administered to the patient, The syringe was removed and the vial shaken vigorously

30 for 10 seconds. The vial was placed in a sonication bath and sonicated until the
solution became clear, Vials were pooled depending on the dose.
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and once again the reaction mxture was warned to 45C. After 4 h, the

vol atiles were renoved in vacuo and the residue was purified as descri bed
above to afford Conpound 2 (13 ng, 70 %9. 15 Conpound A:

[1S-[1R*, 3R*(E), 7R*, 10S*,1 1R*, 12R*, 16S*]] -7, 11- Di hydr oxy- 8,

8, 10, 12, 16=pent anet hyl - 3-[ 1- et hyl - 2- ( 2- et hyl - '

t hi azol yI ) et henyl J- 4-aza- 17- oxabi cyclo [ 14. 1. 0] hept adecane2§ Jahd2@08. A

sol ution of Conpound 2 (0.33 g, 0.63 mmol) in degassed DVF (250 n| L) was

tzgeaE gds\f LE sgl :Sdrrlr\rll?Hﬁg‘P‘&i?&é% g !f?ﬁ nun I% and Fﬁpheg@goiﬁhors azi de

stirred at 4G am%shbommtmmﬂmmmmmﬁwmmcw = 7) at

- 0C and extracted with EtQAc (5 0 The .0 Xt.ra wer e washed
wi t h -10% aquetistagtica wisregpove e g"'ﬂ W?&?qﬁﬁ 53@%5?"?'& ed in
vacuo. The re%}éddﬁtﬁlcwﬁﬂ)%&%&dﬁu&h&b&ﬁb%asshﬁdeﬁsigoﬁi&ﬁlyﬁﬁiﬁgﬂﬁﬂhmh( Si2, 2.0 x

10 cm 2-5 % radient el utio d 25 then repurified using a
Chromatotr%n solytien, Cls gradient elution) to

afford the tltle corrpoaamb &ﬁl@nﬂ%oﬁ&n&y@ﬂﬂﬂlﬂsﬁmblcs% NI\/R (CDC13,

LGN VR e s it el " oo (o

|| ||:||) 3% 332 (g %veﬂdldﬁlcolﬁéd%p@ a&gizﬂﬁg tg &e]‘é‘llc(vﬁng s'ﬁhéthoﬂel f 2. 43 (dd
2.05 - 1.92 (hqusminytes frg Ag@e aB‘rn)nm"a‘i’S&@?’)é 0‘33#0% 35 (s 3

L)') ; 110(2)8( gﬁ 3?-0!701J30}2 26 3@, 4@0%0012%0 zaalg%gs alll,llm'\t/l}F 20005 FoliGwing 1V 1. ééS( Z 3
(M H) - ExarrpF‘Eﬂ‘Q“WBPFrQ%i Jrfg P@gfﬁi}ﬂp e%%@ldvs&ﬂﬁr‘ﬁ ered to
gncer dSAPat Vﬁﬁtﬁne?ﬁﬂabs?@itﬁo KYEDDTA %ﬁﬁmﬁﬁl@ﬂﬂhv@ﬂmk&ed mg)raecadingtoi ster edkI
nmpoun e m nute jnfusion (a.coyrs enous weekly
admi ni strati \(I)\ﬁ? %?P? (ppeesseday %%’E’é‘“% Liée%an%ahel]g;m% n’z or 30
ng/ 2. Starti ﬂﬁd@sh dohs 130@AdBS inflgiss), D@¥S; 11:0021 50, I0E3:00,#0006:08 of Conpound

A was given onh da in a vehicle of 80% 10 propyl ene glycol and 20%

et hanol (\}Fv) 3@&%‘&%‘&5 %%FHQH stration of  a

Immediately after blood oollec‘aon, the Vacutainer tubes were inverted
several times to ensure mixing with the anticoagulant and then immediately placed on
crushed ice. Within 30 minutes of collection, samples were centrifuged for 5 minutes

at approximately 2000 x g and 0 to 5 EC. The plasma was then transferred to separate '
20  pre-labeled screw-capped polypropylene tubes and stored at-70 EC until bioanalysis.
Plasma concentrations of Compound A were analyzed using the LC/MS/MS assay
described in Example 1.

The plasma concentration versus time data were analyzed using non-

compartmental methods, The pharmacokinetic parameters determined for Compound
25 A included the maximum observed plasma concentration (Cmax), time to reach Cmax

(Ttax), area under the plasma concentration time curve from time zero to the time of 7
last sampling time T(AUC (0-T)}.
Atotal of 18 patienté have received oral Compound A as a solution on
day 6 and by IV on day 1. The summary of the pharmacokinetic results from these
30 patients is presented in Table 5.
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citrate/ phosphate buffer (22.5 gn) before course 1 to assess the absolute

bi oavai l ability of Conmpound A. The dose of oral

Day 6 matched the dose of

pl asma

Conmpound A adm ni stered on

| V Conpound A admi nistered on day 1. Seri al

sanpling was obtained on day 6 and day 1 of course |

to

phannacoki netics by 15 an LC/ M5/ Ms. The. LC M5/ M5 assay was the sone as used
25 g/ vi ad Ju

in Exanmple 1.

as
25 ny/vi al ,

The propyl ene

Conmpound A for oral
"drug in bottle." The vehicle (buffer) for constitution of
and 20% et hanol

adm ni strati on,

was a mxture of 80% propyl ene gl ycol

gl ycol / et hanaol

vol ume of propyiesie 20ggthinay ofPHardledkiieties dTPatients ABmdistetedanol
sui tabl e cont ai ner andcgﬁﬁgﬁﬂag\@raﬁ;m[nmeemﬂyal ner until the solution

-was - conpl et ef
after conpou
Conmpound A
was prepared
to slowy in
into the 20

assess
gaippl i ed
npound A,
(v/v).

m xture was prepared by m xing 80 parts by

in a

concentratio
to be. admn
shaken vi gor
bat h and son
dependi ng on
Conpound A wh@nghld
with water f

(ese 1T XE—THE Ciol T ares pnospnatesouifer [T or osal admi ni stration
Noke/id) S suooll:;ed in a separat e bot t |6 Ruff:r forl use with
L_l_t_w_ed wiit h Watier - f oF L1 mﬁﬁt_i_e-n_-ﬁi\]A‘F! ) O&E \Drrpound A
st ﬁﬁﬁn%fim at - HTt S| Eask s T|U av - PEonkieat] € Syringe
ect 2. 5 5 on Do arinof| t he prppyllsdmie |gl ycol | &tdrdtnol m xture
¢ viallcontaining 25 ng/vigl of. Conpol nd_A, Agl%m\)e
n 10, o 2. 8%/ ,(ﬁksp=ct Iy, @% ehdigip jon the dose
3 1 : 5 reswovedomnd t he vi al
phis| y 3DORHP251() IBBIHDS. $HEWW|awumé§®pI%%§d r0:#: sloni cati on
Il’\fl | f Pa P it alon IhAas~~ r e e ] 0,
)—Eﬁe H—-O+ S FEe {552 PV pOOl ed )
dose(sg-;)SO 20 3uby 200 he bquzﬁpr f opezadm @atptiration with
plied injan 8- oz clear glass bdttle ahd wasl constituted
‘i" i nj e,tl% (W:I) e chit™ es(fgﬁg art &4p Na(gfgermved from
ard—at ULIL J.'-l-U nt—of—water tor——Tnjecttorm (W) were

the bottle o

added. The boﬁ

Vacut ai ner tubes mnth K3EDTA as_anticoagul ent

shaki ng un
on day 6, 7

S Was

adm

en vigorously or sonicated with 5 intermttent
i on was obtained Follow ng oral
collected into Becton Dickinson

(1 avender - coIoer top)

nistration

according to theThesimbodimaents st the inyrrsiopdassribagabeyepse intended to be merely
exemplary, and those skilled in the art will recognize, or will be able to ascertain

using no more than routine experimentation, numerous equivalents of specific
compounds, materials, and procedures. All such equivalents are considered to be
within the scope of the irivention and are encompassed by the appended claims.

10
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hours: mnutes fromthe start of the oral adm nistration): predose, 00:15,
00: 30, 00:45, 10 1:00,1: 30, 2: 00, 3: 00, 4: 00, 6: 00, 8: 00, 24: 00, 48: 00, and 72:00.
Following IV admnistration on day 1, 7 nL bl ood sanpl es were coll ected
into Becton Di ckinson Vacutainer tubes with K3EDTA as anti coagul ent
(lavender-col ored top) according to the follow ng schedul e (expressed as
hours: mnutes fromthe start of the IV infusion): predose, 20Qulp2068: 30
(end-of infusion), 00:45, 1:00, 1:30, $ 00, 3:00, 4:00, 6:00, 15 8:00,

24: 00, 48:00, and 72:00. Imedi ately a % bl ood col | ection, the Vacutai ner
tubes were inverted several times to ensure nmixing with t he ant i coagul ant
and then i medi ately placed bn crushed jce. Wthin 30 m nutes of

col l ection, sanples were centrifuged for The faims s  at approxi mately 2000 x
g and 0 to 5 EC. The plasna was then transferred to separate 20 pre-|abel ed
screw- capped polypropyl.ene tubes and stored at -70 EC until bioanal ysis.

Pl asma concentr & Y S hpound A were anal yzed using the LC/ M5/ M5 assay

described in Exanmple i. T rsus .ti

anal yzed usi ng non- corrpallr]"{érgght%fiBm géﬂﬁgn%&%ﬁéﬁ?%caﬂ?laﬁrﬁ%‘%%t ers
determ ned for Conpound 25 A incl uded t he maxi num observed pl asnma
concentration (Crax), tijre to reach Crax (Trnex), area under the plasm
concentration time curvg fromtime zero to the timerbf | ast sanpling tine
T(AUC (0-T)). Atot algm 18 .pati ents have recei veod ral Conmpound A as a
solution on day 6 ang / phar macoki netic
results fromthese 51 20 July 2005
Table 5. Sunmmary of ®P0se2030 ( 0)
N3114 Rout el VI VO al fVOr r1VvSol ution
nOral Adm n. Oral” Adm

S |sazpresented in T&ble 5.
armacQI dnetics of Patient dm ni st
| ¥ nullati ol VSo on forIVSoI ut inod f

R‘
wherein:
G is selected from the group consisting of alkyl, substituted alkyl, aryl, substituted
aryl, heterocyclo,
o
Ry R ‘
Ry \/,\ | D/l\ A /‘g;
¥ ¥ ”
ILZ
(a) ®) (c)
Wis O or NRyg:

Xis O; 8; CHRyz; or H, Ryy;
Y is selected from the group consisting of O; H, H; H, OR3; OR33, ORus; NORu

H, NOst H HNstRm, NHNRzngg H NHNR;gan or 'CHR;;, where 0R23, ORz?, can
be a cyclic ketal;

By and B; are selected from the group _coﬁsisﬁng of H, ORa3, OCORgg,
OCONR3sR 34, NR37R3s, or NR3pCONR4oRY,

D is selected from the group consisting of NRy;Ry3 or heterocyclo;
R1 Rg, R, Ry, and Rs are sefected from H, lower alkyl;



M5142447180712 (1(106) (189) (110) (530) (104) TMAX0. 251. 0ONO. 500. 500. 50

Adm n.
(h)(0.25, 0.25)(0.25, 1.50)(0.25, 050)(0.25, 3.00)(0.25,(0.25, 0.50)0.7 AU

0- 7964048485331155708 Ir. (587)(381)(284)(284)(292)(291) (hnF/ ~
43. 5NA55. 6NA22 (16.1)18.425.1 Conmpound A Orally and Intravenously Mean(SD)

5 bMedian (mn, nmax) "~ Represents AUC(0-T) The enbodi nents of the invention
descri bed above are intended to be nerely exenplary, and tbosglpkoosed in
the art will recognize, or will be ablggto ascertain 10 using no nore than
routi ne experinentation, nunerous equivalents of specific conpounds,
material s, and procedures. Al such equivalents are considered to be

within the scope of th igvention and are enconpassed by the appended
clains. -52 20 July ?@3%9: 1 24, Bu@freseiegteduiam the grohmeonsistingsaf H] alkyk eutefinede or

Sl ected from the ot gup. cone s Thg Stpbyroeep b b dpadldiigptiog
substituted aryl, hBtreRocEaeasd Ry are selected from the group consisting of H, alkyl, and

substituted alkyl; -

Ra4, Ras, Ras, Ras, Rap, Raa, Ras, Ras, Rys, Rag, Ryz, Rag, Rag, Ret, Reg, Rs1, Rs2, Res,
and Rej are selected from the group of H, alkyl, substituted alkyl, ary] or substituted ary];

R13, Rys, Rar, Ryg, Ry, R, and Ry, are selected from the group consisting of H,
alkyl, substituted alkyl, substituted aryl, cycloatkyl, heterocyclo, Rs)C=0, Rs;0C=0,
Rs380;, hydroxy, and O-alky! or O-substituted alkyl,

or a pharmaceutically-acceptable solvate, clathrate, hydrate or prodrug thereof, for
the manufacture of a medicament for increasing the bioavailability of the orally-
administered epothilones or epothilone analo gs, wherein the medicament is to be
administered orally to a human, and further comprising Use of one or more
pharmaceutically-acceptable acid-nevtralizing buffers for the manufacture of said
medicament, and wherein,

the term “alky]” refers to straight or branched chain msubstituted hydrocarbon
groups of 1 to 20 carbon atoms;

the term “substituted alkyl” refers to an atkyl group substituted by one to four
substituents selected from triffucromethyl, trifluoromethoxy, hydroxy, alkoxy,
cycloalkoxy, heterocyclooxy, oxo, alkanoyl, aryloxy, alkanoylexy, amine, alkylamino,
arylamino, aralkylamino, cycloalkylamino, heterocycloamino, disubstituted amines in
which the 2 amino substituents are selected from alkyl, aryl or aralkyl, alkanoylamino,
argylamino, aralkanoylamino, substituted alkanoylamino, substituted arylamino,
substituted aralkanoylamino, thiol, alkylthio, arylthio, aralkylthio, cycloalkylthio,
heterocyclothio, alkyithiono, arylthiono, aralkylthiono, alkylsulfonyl, arylsulfony!, |
aralkylsulfony), sulfonamido (SO,NH,), substituted sulfonamido, nitro, cyano, carboxy,
catbamyl (CONH,), substituted carbamyl (CONHalkyl, CONH aryl, CONH aralky] or
cases Where there are two substituents on the nitrogen selected from alkyl, aryl or
aralky!), alkoxycarbonyl, aryl, substituted aryl, guanidine and heteracyclos, and wherein,
if the alkyl substituent is further substituted, the substituent will be selected from
halogen, alkyl, alkoxy, aryl and aralkyl; -



O RoRT,,,~ N I RT2 (a) WsOQrNrR16; Xis 0; S; CHRL7; or H Rll; Yis
selected fromthe group consisting of 0; H H H ORn; OR3, OR23; NOR24,
H NOR25; H, HNR26R27; NHNR2sR29; H, NHNR30R31 or CHR32, where OR23, OR23
can be a cyclic ketal; Bl and 132 are selected fromthe group consisting
of H, OR33, OCOR34, OCONR35R36, NR37R3s, or NR39CONR4oR4li D is selected
fromthe group consisting of NRAZRA3 or heterocyclo; Rl, R20 JgBt 2d0&:nd RS
are selected fromH, lower alkyl; 20 Jtstgy 2005 54 RS, R9, Rio and Ru are

selected fromthe group consisting of H alkyl, substituted alkyl, aryl,
substituted aryl, cycloal kyl, heterocyclo or substitut ed heterocycl o; R17,

R13, R22, and R23 anglgsel q‘ct ed fromthe group consisting of H alkyl, and
substituted al kyl ; Roafers RegonRydic ORB@yclmﬁJmaR@hydeoﬂ:@&xpsRN

b goRs naBﬁ%wh] sugstltpat arb;g;ﬁnfegR];eromRage %ou&zgf

H, al kyl, substltuted al kyl, ar
R31, Rag, and R43, abetesm)" rcfetsm:a mmggompbmdmmmmmwghhhamw@ﬂmp,

substituted al kyl, beyfped ” oaI K het R61C=0,
RS20C=0, R53S2, h%l?(%(ﬂl and“‘%E-‘Xm ﬁ% “’6“&&%‘9?& ﬂ@@ﬁ@é&m’m torfoys
phar maceuti cal | Wba@tuem-‘@bmdﬁommwtuted ak}][m(gmmwg;&@uﬁ,xgrmgﬁ&g{ng%?,lt her eof ,

i oaval fity of

for the manufa nt. for increasing the
the orally- adm}%#é’&é%?fyeﬁ’ F%ﬁ?%sheﬁﬁmc@ﬁ‘e?’ﬁ’h FllSﬁ?é'Y’a aikeyloxyydmdngi n t he

medi canent is tdkjdmmaa,mmhyl{ahﬁbagrcgmyjmﬂooh fﬂ@ her conprising
e acl neu [ hg buffers

Use of h |l {
" the manut actiey BRTEaRipL alkythio, cloalks i, heteroeycot, weido, niro, yane

for the manufa
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono, alkysulfonyl,

sulfonamide, and aryloxy, and wherein an aryl substituent is further substituted, the
substituent will be selected from halo, hydroxy, alkyl, alkoxy, aryl, substituted aryl,
substituted alkyl and aralkyl;
the terra “cycloalkyl” refers to optionally-substituted, saturated cyclic
hydrocarbon ring systems containing 1 to 3 rings and 3 to 7 carbons per ring which may
be further fused with an unsaturated C3-C; carbocyclic ting, and wherein the cycloalkyl
group is substituted, the substituents will be selected from one or more alkyl groups as
described above, and/or one or more groups described above as alkyl substituents;
the term “heterocycle” or “heterocyclo refer to an optionally-substituted, fully
saturated or unsaturated, aromatic or nonaromatic cyclic group whichisa4to 7
membcred monocyclic, 7 to 11 membered bicyclic, or 10 to 15 membered ticyclic ring
system which has at least one heteroatom in at least one carbon atom-containing ring,
and wherein each ring of the heterocyclic group containing a heteroatom may have 1, 2 or
3 heteroatoms selected from nitrogen atoms, oxygen atoms and sulfur atoms, where the
nitrogen and sulfur heteroatoms may also optionally be oxidized and the nitrogen
heteroatoms may also optionally be quaternized; and wherein the heterocycle is
substituted, the substituents will be selected from one or more alkyl groups as described
above, and/or one or more groups described above as alkyl substituents.




medi cament and wherein, the term"alkyl" refers to straight or branched
chai n unsubstituted hydrocarbon groups of 1 to 20 carbon atons; the tern
"substituted alkyl" refers to an al kyl group substituted by one to four
substituents selected fromtrifluoronethyl, trifluoronethoxy, hydroxy,

al koxy, cycl oal koxy, heterocycl ooxy, oxo, al kanoyl, aryl oxy, al kanoyl oxy,
am no, alkylamno, arylamno, atalkylamno, cycloal kyl am ngg July 2005

het er ocycl oam no, disubstituted am nesgdn which the 2 am no substituents
are selected fromal kyl, atyl or aral kyl, al kanoyl am no, aroyl am no,

ar al kanoyl am no, substituted al kanoyl am no, substituted aryl am no,
substituted aralkanoiLag1 thiol  alkylthio, arylthio, aralkylthio,

cycl oal kyl t hi 0, * het et f@@ﬁpd;W@MﬂyNnhnahmmmanymbmn@ﬁ@mdahag i hi ono,

ai kyl snl f onyl , @h&hﬁébluﬁ pé&gd ou u,I fbnan3| do (S NH2) ,
substituted sul fonam do n| t r cyano, ca Fmﬁlmenﬂy
substituted car B& ?@P@q{ybpothﬂ}ﬁ\d}dnaiﬂgzl CONE ar aI kyI or cases where

there are two substituents on the nitrogen selected fromal kyl, aryl or
ar al kyl ), alkox carbonyl, .aryl, substituted aryl, guanidino and

het er ocycl os, wHEhedise of cladin 1,/whepdidk it nfoiBshdnk b %ﬁﬁnh "ﬁ%o & heé‘ibk'ﬂc al koxy,

substi tuted, h ent selected fro
aryl and aral ky‘ 58%&% %&Qﬁ%‘ﬁ‘é@@lﬁﬁghﬁﬁrhmﬁMmNﬂﬁmy&iw& or

bi cyclic aronataf’tcrthydpﬂlﬁwnbaﬂc tdlbee ving 6 to 12 carbon atons whi ch nay
be optionally substituted; the term"aral kyl" refers to an aryl group
bonded directly through an al kyI group the term"substituted aryl" refers

to an aryl group Sulysé ttdd substltuents selected from
substituted alkyl, halo, tri uororre q%)& iGapjeRy 15 BrREwattuRpd whenebyy Dithexy,

al koxy, cycl oalPR¥masticalisy @F@@Mdmmutﬂﬁzk@rwc ¥ bARmYhiota

al kyl am no, ar %ﬁyl@gﬁ;ﬁg’ orﬁﬁ% %ﬁ am no,  het e‘i‘écym oam no, 3%‘%8% no,
al kanoyl am no, f %)/’@I"BW{‘% Ogr@ld@rmymbnatﬂimabomﬂel do,
nitro, cyano, irraBendii epnﬁnhﬁwﬂé Hﬂonéc@hﬂg al koxycat bonyl ,

al kyl t hi ono, aryI t hi ono, al kysul fonyl, fonam do, and aryl oxy, and
wherein an aryl substituent is furt her subst ituted, the substituent wll

be sel ected fr&m ha]"lﬁ,UskaﬂElQBSi/l W, bst it ut ed aryI
substituted al kl}/l and, ar al kyl ; GM&EQEKRQ&YMWP{S tnariufacired whereb y tie

‘maceutically-acceptable acid-neutralizing buffer comprises an aquaous solution

comprising anhydrous dibasic sodium phosphate, sodium citrate dihydrate, and
achydtous citric acid.

6. The Use of claim 1, wherein the medicament is manufactured whereby the one or
more epothilones, epothilone analogs, or pharmaceuncally-acceptable solvate, clathrate,

hydrate, or prodmg thereof, is prepared 2s a solution in propylene glycol and ethanol,
wherein the in ratio of propylene glycol ethanol is about 80:20,

7. The Use of claim 1 wherein the medicament is manufactured comprising:

(2) an aqueous solution of a pharmaceutically-acceptable acid-nentralizing buffer
comprising anhydrous dibasic sodium phosphate, sodium citrate dihydrate, and
aniydrous citric acid; and .

(b) a solution with propylene glycol comprising the one or more epothilones or

cpothilone anslogs or a pharmaceutically-acceptable solvate, clathrate, hydrate, or
prodrug thereof, for oral administration.



the term"cycloal kyl" refers to optionally-substituted, saturated cyclic
hydr ocarbon ring systens containing I to 3 rings and 3 to 7 carbons per

ring which may be further fused with an unsaturated C3-C7 carboayclic

ring, and wherein the cycloal kyl group is substituted, the substituents
will be selected fromone or nore al kyl groups as described above, and/or
one or nore groups described above as al kyl substituents; te jfugy 2005
"heterocycle” or "heterocyclo" refer tgyan optionally-substituted, fully
saturated or unsaturated, aromatic or nonaromatic cyclic group which is a 4
to 7 nenbered nonocyclic, 7 to 11 nenbered bicyclic, or 10 to 15 nenbered
tricyclic ring 8syst whi ch has at | east one heteroatomin at |east one
carbon at om cont’ai ni &gépFw,aﬂwa\ﬂmm o % avibrefil theplhitb A arldR58) ﬁgyclﬁékc
group containing 2 heteroatom may have 1, 2 or 3 heteroatons~se cted from
ni trogen atomns, x%e@*ai%lmf‘d163}1]]‘-11:;r11aﬁ%xy\3h§w1é >N tt{ﬂi’% and
sul fur het er oat gRitg|- “Zﬂﬁhﬂp-ﬂﬁtiﬁﬂflgg be “oxi di zeéd "an P ‘agh
het er oat ons may al S0 optli 0 of vz8Egth yéﬁ%ﬁ'moﬂlﬂdi.Mhéﬂaﬁeb@ie%gcycl e
is substituteddionhbadubtse fdmeaht s Wil | be sel ected fromone or nore al kyl
groups as described above, and/or one or nore groups descri bed above as
al kyl substituents. 20 July 2005 56 2. The Use®f claim1l, wherein the
medi cament i s manufactured mhegeby the pharHggeutically-acceptable
acid-neutralizing buffer is t admi E ently wth the
epot hi | one or epot hi | oneM

medi cament is manufactured wh “wphar [ y- acggpt abl e
acid-neutralizing buffer is to 1 Ni s 0r after the
epot hil one or epothilone anal og. 4. The erein the
medi canment i s manufactured whereby the H,pH J cceptabl e

acid-neutralizing buffer is to be adm ni stefled ndgt nofe thadms about 1 hour
before the epothilone or epothilone anal og, iand/ dr noff nore than about 1
hour alter the epothilone or epothilone analoog. 8 Th@ Use of, claim1,
wherein the the nedi canent is manufactured whereby the

phar maceuticald y-ac E‘Eﬁ'ﬂ%bl e acid-neutralizing buffer conprises an aqueous
sol ution conpri si h‘ﬁ W%W@F*B&ﬂiﬂ@imﬂhwmpmmﬁﬁﬁs@gqieﬁm&%g; e

di hydrate, ancepothilbyechngldgs, @bechichBﬁJ eg

(1) a first component comptising one or more

epothilones or epothii
the Formula: pothiione analogs of

or

wherein,

G is selected from the group consisting of alkyl, substituted alkyl, aryl, substituted
aryl, heterocyclo,




6. The Use of claim1l, wherein the nmedi canent i s manufactured whereby the

one or nore epothilones, epothilone anal ogs, or
pharmaceutical |l y-accept abl e solvate, clathrate, hydrate,

or prodrug

thereof, is prepared as a solution in propylene glycol and ethanol,

wherein the in ratio of propylene glycol:ethanol is about
of claiml wherein the nedicanent is manufactured conpris
solution of a pharmaceutically-acceptakge acid-neutrali zi
Conpri si ng anhydrous di basi ¢ sodi um phosphate, sodiumcit
and anhydrous citric acid; and (b) a solution wth propy

80:20. 7. The Use
I n@o(4lly 200Bqueous
ng buffer
rate dilrydrate,

| ene gl ycol

conprising the one or nore epothilones or epothilone analogs or a

pharmaceutical | y-accept abl e sol vate, clathrate, hydrate,

or prodrug

thereof; for oral admnistration. 20 July 2005 57 8. The Usg of any one of

clainms 1 to 7, Werein the epoth{d one analodgwis [IS-[iR", R*(E), 7R*,

10s*, 1I R, '16S*]]-7, 11-di Rydroxy 8, 8,10, 1%, 1b pent anet hyll 3- 1 -

met hyl - 2- (2- met hyl - 4-t hi azo et y1l-17- gs‘ azabi % o[ 1 . 0] hept adeca
r

ne-5, 9- dione, having the formulas 9. Akit f use inj

ncreasi ng the

bi ovailability of orafly-adm nistered epothilones or eptthilone anal ogs,

whi ch conprises: (1)_a first conponent conprising one or
or epot hi |l one anal og¥ i@ orNRes; Formul a: RS or wherein, G

nor e epot hil ones
is selected from

t he’ group consi sti ngy Qfy.al , .S ituted al kyl, aryl, substituted aryl,
het erocycl o, 20 July g(?@? é@zﬁr SIU%WRH

Y is selected from the group consisting of O; H, H; H, ORx

3 OR23, OR23; NORy;

H . .
» NORys; H, FINRysR27; NHNRz4Ry: H, NHNR3oRat or CHRz,, where ORys, ORys can

be a cyclic ketal;

B and B; are selected from the group consisting of H, ORas, OCORy,,

OCONR35R 15, NR37R3s, or NR39CONR4 R,

D is selected from the group consisting of NRg;Ry or beterocyclo;

Ry, Rz, R3, Ry, and R are selected from H, lower alkyl;

Ry, Ry, Rio and Ry, are selected from the group consisting of H, alkyl, substituted
alkyl, atyl, substituted aryl, cycloalkyl, heterocyclo or substituted heterocyclo;

Rj'], RI .
substituted alkyl;

Ro, and Ryy are selected from the group consisting of H, alkyl, and

Ra4, Ras, Ras, Rag, Rao, Rap, Ra, Rsq, Ras, Rag, Rz, Rag, Rag, Ray, Reg, Ry, Ry, R,
and R are selected from the group of H, alkyl, substituted alkyl, aryl or substituted aryi;

Riz, Rig, Raz, Rys, Ry, Ryg, and Ry3, are selected from the group cansisting of H
alkyl, substituted alkyl, substituted aryl, cycloalkyl, heterocyclo, Rs1C=0, R5;0C=0 ’
R80y, hydroxy, and O-alkyl or O-substituted alkyl; ora pharmaceutically-acceptable

solvate, clathrate, hydrate, or prodrug thereof: and

(ii)‘a second component comprising a pham).aceutically-acceptable acid-

neutralizing buffer,
2s an oral dosage form, and wherein,

wherein the first component and the second component are provided

the term “alkyl” tefers to straight or branched chain unsubstituted Iiydrocarbon

groups of 1 to 20 carbon atoms;

the term “substituted alkyl” refers to an alky} group substituted by one to four
substituents selected from trifluoromethyl, trifluoromethoxy, hydroxy, alkoxy;



Wis Oor NR16; Xis O0; S; CHRL7i or H R b Y is selected fromthe group
consisting of 0; H, It H OR22; OR23, ON; NOR24; H, NOR2S; H, HN-~;

Nl i NR2BR29; H, NHNI Z31R31 or CHR32, when O R23, OR23 can be a cyclic
ketal; Bi and B2 are selected fromthe group consisting of H OR33, OCOR34,
OCONR35R36, NR37Rt 8, or NR39CONR49R41 D is selected fromthe group

consi sting of NRACRA3 or heterocyclo; R, Rz, R3, R4, and Rgpaly 3gdp®Hct ed
fromH |ower alkyl; R8, RO, R o and are selected fromthe group
consisting of H alkyl, substituted alkyl, aryl, substituted aryl,

cycl oal kyl, heterocyclo or substituted heterocyclo; Rl7, Rl , R22, and R23

are sel ected fr%ggg(g%o%&consi sting of H, alkyl, and substituted al kyl;
o4, Re5, Rao, KOS NSt IRBE clngD), orm o R, by S iy R, P12
Rai, Rsz, R53, aHfhﬂlilR}‘,laﬁﬂ@]ﬁﬁﬁ@%,&%]glﬁﬁnt he group of "H al Ky, %t uted
al kyl, aryl or Sﬁ‘bﬁhituted aryl’; %P hefsfoeyclogmyino, misubstiRBad aaines 243,
are sel ected fr 3R HE Zpmingsubslituénss ara gelatedo i tuted al kyl,
substituted ar yiroylaminb Rt la.{ﬁf:ioer ct\{c*ea, Rsi C=0, 2 ,L“Lﬁﬁg%lé@gm.
hydroxy, and Qakg%/l or Osu%s'l mf@d‘é{ lkaugylamino, substituted arylamina,

phar maceut i cal | §FPSiteedaralismeylasbio, die, g@;ﬁ@g@j@bamg{,&tj&,cyglg rhcl)lgior’ug

t hereof, and (ifg} n onent. conprisi'n
phar maceuti cal | y-eﬁggg@%b@%ﬁﬁﬁ%ﬁ’x any PF%WymommsmMﬁr@mﬂfo first
component and tWMmmmﬁw{s@m5p§@¥gg%ﬁ s ap, oral ‘dosage’ form
and wherein, theyter @k_ﬁ/l " refers t4 Str §ul nefedcysis carboxy,
unsubst it ut ed hygro%gbg 1=§'+Q§HW§°d@ﬁrbaka(@WHﬂfy@,@Dm{9§§;Céﬂﬁmﬁt %H‘
"subst it ut ed ab&y&%ﬁem&%%xét%o%ﬂb&f% roup substitute by one Pour
substituents selgcte fromt;ﬂ;fl tor o toﬁ)}l?e, ogen selenteshiveth alkyl, abyyair oxy,
al koxy, 20 Jul 9‘“@6@3’9‘@@?@'&1 wabstihﬂéd%ﬂ,cgiﬁhi‘a% o, .al kanaoyl 6
aryl oxy, all Caﬂﬂiélaﬂ@ﬂsub?ﬁﬂlé},l? LEﬁl ll%l ahr;j'_no, aryl am %ﬂdgﬁoﬁml% Vhierein,
cycl oal | cyl ami no, heéterocyc 55 Substiaradsthe substittiernt wild 86 sélected from
halogen, alkyl, alkoxy, aryl and aralky;
the tenm “aryl”

. refers to monocyelic of bicyclic aromatic hydrocarbon groups-
having 6 to 12 carbon atoms which may be optionally substituted:

th [13 ” ,

¢ term “aralky]” refers to an ary] group bonded directly through an alkyl group;
L the term “substituted aryl” refers to an aryl group substituted by one to four
. .
stituents selected from substituted alkyl, halo, trifluoromethoxy, trifluoromethiyl,

hydroxy, alkoxy, cycloalkyloxy, heterocyclooxy, afkanoyl, alkanoyloxy, amino
alkylamino, aralkylaming, cycloalkylamine, heterocycloaming, dialkylamino

alkanoylamino, thiol, alkylthio, cycloalkylthio, heterocyclothio, ureido tiitro, cyano
carboxy, ’ i

- -carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthione, alkysulfonyl,
@am:do, and aryloxy, and wherein an aryl substituent is further substituted, the
substituent will be selected from halo, hydroxy, alkyl, alkoxy, aryl, substituted ary]
substituted alky] and aralkyl, o e

the term “cycloalkyl” refers to optionally-substituted, saturated cyclic

h . . .
; ydf;:ﬂc:rbon fing systems containing | to 3 rings and 3 to 7 carbons per ring which may
. .
e c:uiuscd with an unsaturated C5-C; carbocyclic ting, and wherein the cycloalkyl
ET0Up Is substituted, the substituents will be selected from one or more alkyl groups s

described above, and/or ope Or more groups described above as alkyl substituents:

the term “heteracycle” or “heterocyclo” refer 1o an optionally-substitnted, fully
Saturated or unsaturated, aromatic oy nonaro,

matic cyclic group which is a4 to 7



which the 2 am no substituents are selected fromal kyl, aryl or aralkyl,
al kanoyl am no, anyl am no, aral kanoyl am no, substituted al kanoyl am no,
substituted arylam no, substituted aral kanoyl am no, thiol, alkylthio,
arylthio, aral kylthio, eycloal kylthio, heterocyclothio, alkylthiono,

aryl t hiono, aral kylthiono, alkylsulfonyl, arylsulfonyl, aralkylsulfonyl,
sul fonam de (SO2NH2), substituted sul fonam de, nitro, cyan, 20a5UN2B0S
carbanyl (CONH2), substituted carbanyl gg CONHai kyl, CONH aryl , H ar al kyl

or cases where there are two substituents on the nitrogen selected from

al kyl, aryl or aralkyl), alkoxycarbonyl, aryl, substituted aryl, guanidino
and heterocycl es, nqﬁdvxlgq%ei rﬁhﬂoflﬂt he al kyl substituent is further
substituted, the i AYchg; enentberd bRecfd | kyl.. al koxy,
aryl and aral ky|systéchvHigH Kus afdeldk - r}%&er tpwnnnoggicol ‘P?kgﬁg‘%@i"%%%&h%mu c
hydr ocar bon gr OEBS hqvig;%lg to ¥ F%&P%%lﬁgﬂwmembmmhemm@@| y
substituted; th&tq wherein rﬁ;gldfthadfc%f@yélﬁﬁtﬁl S,meﬁlrgoatﬂp bonded directly

t hrough an al kyls hg@gg@ms%lggt?éﬁr m "subst i tut & aryi e ghsfergatom may haverly R or
group substituted by one to To ?mnﬁ?ggﬁqf?%nmesatmtaﬂdsﬂﬁ@%ﬁdb@ﬁe}éﬂiged

al kyl, halo, trPEPEradetifinhyterdatoirsthg QR ‘E‘*’l"ﬂ hydroxy, .al koxy,
cycl oal kyl oxy, E@érﬁa{t&ﬁ cl Oﬁ)ﬁ(‘%, al kanoyl, a anoﬂ’%i’@élz%ﬁ\;ﬁ"ﬁ, él?cmﬁmyl ammo,
aral kyl arni no, cycloa i?flzé ?Ehoﬁﬂbéemmmmm&eﬁjtﬁyh%%hh

al kanoy! ani no, auhitﬂxhtcd,aie@bﬁti&icﬁtsﬁyﬁé &%c%| thi o, heterocyclof’l Uo, ureido,
nitro, cyano cgarboxy, carboxyal kyl, carb rﬂﬂ“‘,%&l%&%ﬁkﬂm@saﬁéﬁ&@i oro,
aryl t hi ono, al k@gm’ |one oxRpre@nas dascrited dbave)d 1511@&}'?%{!(@?3 n an aryl

substituent is An-titer substituted, the substituént w e selected from
hal o, hydroxy, @Ikyl al koxy, aryl, substituted aryl, substituted alkyl
and arai kyl: tH& te hb#cﬂ@al%wh&mihafﬁﬁs%oﬁé)oﬂﬂéﬁﬁﬂ%élpﬁ%gbs ituted,

saturated cycl gy, e hon ring . systens containin o5 ?F“-’t‘?@%d and 3 to
7 carbons per ring ilcﬁr%%@#asd’e”gﬁ!”ﬁh@ﬁwm with an unsaturated C3-C7

carbocyclic ring, and wherein the cycloal kyl group is substituted, the
substituents m&fl gﬁwiﬁkggéed fromone or nore alkyl groups as described

above, and/or orie B 51 Qi edhoreinke thast ey 65 1S fiAL & mm%}hgg?efgtg%; t he
term " het er ocyaingonedt is pri Ry hmaleher to an optional I'y-subs ,
fully saturat eg’ or unsat ur‘a%gg,% ar {“faé%m%waﬂmm keyredonstitgtedwph whi ch
is a4to 7 60°YLRPipvideediquid oral dosage form.

12. - . [ ’
The kit of claim 11, wherein at least one of the first component or the secand

component is provided as a tablet.

3. i i
The kit of any of claims 9 to 12, wherein at least one of the first component or the

second component is anhydrous.,

I 4' . - L)
The kit of claim 11, further comprising solvents for reconstituting the first or
second components,

15.  The kit of claim 14, wherein the solvent for Teconstituting the first component is a

mixtire of propylene glycol and ethano].

16. The kit of any one of claims I to 13, wherein the

epothilone analog is [1S-[1R*
3R*(E), TR*, 10S*, 11R*, 168*])-7, 11 e

-dihydroxy 8, 8,10, 12,]16-pentamethyl-3-[1-



menbered nonocyclic, 7 to | | menbered bicyclic, or 10 to 15 nenbered
tricyclic ring system which has at | east one heteroatomin at | east one
carbon atomcontaining ring, and wherein each ring of the heterocyclic
group containing a heteroatommy have 1, 2 or 3 hetenmatons sel ected from
nitrogen atons, oxygen atons and sul fur atons, where the nitrogen and

sul fur heteroatons nay al so optionally be oxidized and the mgtJune005

het eroat ons may al so optionally be qua?grnized; and wherein the heterocycle
is substituted, the substiituents will be selected fromone or nore al kyl
groups as descri bed above, and/or one or nore groups descri bed above as

al kyl substituents %% The kit of claim9, wherein at |east one of the
first conponent B He(aaethylid-thisgety thizgoipieisnyi-1 B oRrnyiH8 ?cl@ﬁ 0?9 hg or al 9dosage
form 11. The Kidiooefhavi@ithd BnRlja: 10, Wherein at Ieas of “PRECRN%P:
conponent or the second conponent is provided as a pharmaceuti cal

conposi tion that can be reconstituted with a_smtvent to provide a liquid
oral dosage form 12. The kit of claim11, mﬁkg | east one of the
first conponent or the second onenjge i s [ G% as a tablet 13. The
kit of any of clains 9 tqg [ | eas he first conponent
or the second conponent is a laim1ll, thither
conprising solvents for reconst Qﬂwgﬁnponents 15.
The kit of claim 14, wherein the solvent f ihg the first
conponent is a mxture of propylene glyc 6. The kit of any
one of clains Ito 15, wherein the epothHl o 1FF 3R*(E),
7R*, 10S*, IIR*,16S*]]-7, 11-di hydroxy 8, 8,110, 12§ 16- pgnt ane hyI 3-[1 20
July 2005 61 nethyl 2- (2-nmet hyl -4.thi azol yl )@t be o
7- oxa- 4-azabi cycl o[ 14. 1. 0) hept adecane-5, 9- dione, having the‘forrmula 17. A
phar maceuti cal conposition suitable for oral admnistration to a manmal
conprising: (1) one or nore epothilones or epothilone anal ogs of the

Formul a: R 17.

A pharmaceutical composition suitable for oral administeation to a mammal
comprising;

(1) one or more epothilones or epothilone analogs of the Formula:

wherein
G is selected from the group consisting of alkyl, substituted alkyl, aryl, substituted
aryl, heterocyclo, ,
By R i
R‘\/k o J\
g j;' D/kff \T f
Rz :
W is O or NR,

Xis 0; S; CHR,; or H, Ryg;



or wherein: O is selected fromthe group consisting of alkyl, substituted
al kyl, aryl, substituted aryl, heterocyclo, Wis 0 or NR16, Xis 0; S
Cl3R17; or H, Rib; 20 July 2005 62 Y is selected fromthe group consisting
of 0; H H H OR,; OR39 OR23; NOR24; 11 NOR25i H, HNR26R27; NHNR2sR29;
H, NHNR3OR3 i or CHR32, where ORE, OR2, can be a cyclic ketal; Bl and B2
are selected fromthe group consisting of H OR33, OCOR34, 20QuNRGEE6,
NR37R36, or NR39CONR4OR4l D is sel ect fromthe group consisting of
NR42RA3 or heterocyclo; R, R2, R3, R4, and R5 are selected fromH, |ower
alkyl; R3, R, Roand R i are selected fromthe group consisting of H,

al kyl, substituted alkyl, aryl, substituted aryl, cycloal kyl, heterocyclo

or substituted het er bdsselepted om tRd Groufeons ec n i he

group consisting, gb@@%@%% | ?ﬁ%edgbzfﬁﬁfé%ﬁz b%%fd%n@t%B

R30, 1232, 1(33, R34, R3b, R38: R37 2] NiiRaoR v CHRR,, WiEk, OB, DR 553,

and P61 are selé%ﬁfé’dﬁcfkmhthe group of H alkyl, substituted al kyl, aryl or
6, ,R27, R29, R31, Ras, and 1.243, are selected

substituted aryl; %’and | 6,

fromthe group consiatl ngzﬁfsﬁlfﬁ%ﬂmfheﬂwmmgoﬁﬂm”, ogbsjtuted aryl,
cycl oal kyl, het@@@lﬂﬁgRgg,NRﬁRh,m”B@%@@g R53SCRa hydroxy, and O al kyl
or O-substituted al kyl; .or a pharnmaceut! fly-accept abl e sol vat e,

clathrate, hydrate or'® &lmdlﬁfm WGMP"M@@ of NRy;RQlof hetBelyld; ) a
phar maceuti cal | y- aCRﬁﬂ%ﬁ@, R, 204 R; Qx%t%lr %H]él n%ef)uf oo, 2 armount
sufficient tor eduﬁgﬁv,gfoﬁﬁom t70n “of T he Bre'Br #brle epot hi | ones or
epot hi | one anal ogs, lnmlmmubbmﬁbmw @hki&; cl.at hrate,
hydrate, or pr Qﬂiﬂ‘%yf Q@Jgﬁ@;}edm?n A g AN Oﬁ@t Oph%gggkm%ﬁg’ RO
ofal Iy adn ni sto a3 d ary ,rﬁycloa.lkyl, eterocyclo or substituted heterocyclo;
Ri1, Rg, Ry, and Ry; are selected from the group consisting of H, alkyl, and
substituted alicyl; ' ’ ’
Ra4, Ras, Rag, Ris, Ryo, Raz, Raz, Ry, Ras, Ras, Rar, Rag, Rao, Ray, Rz, Rst, Rz, Ry,
and Rg; are selected from the group of 1, alkyl, substituted alkyl, aryl or substituted aryl;
Ry, Rig, Ray, Rag, Rai, R;s, and Ry, are selected from the group consisting of H
alkyl, substituted alkyl, substituted aryl, cycloalkyl, heterocyclo, R51C=0 R50C=0
Rs5380;, hydroxy, and O-alkyl or O-substituted alkyi;
ora phannaceutically-acccptable solvate, clathrate, hydrate or prodrug thereof, in
solid form; and |
(ii)a pharmaceutically-acceptable acid-ﬁeuu‘aliz.ing buffer in an amount sufficjent
to reduce decomposition of the one or mote epothilones or epothilone analogs, or a
pharmaceutically-acceptable solvate, clathrate, hydrate, or prodrug thereof, when the
epothilone or epothilone analog is orally adminjstered, and wherein
the term “alkyl” refers to straight or branched chain unsubstituted hydrocatbon
groups of 1 to 20 carbon atoms;

‘ the term “substituted alkyl” refers to an alkyl group substituted by one to four
substituents selected from trifluoromethyl, trifluoromethoxy, hydroxy alkoxy,
cycloalkoxy, heterocyclooxy, oxo, alkanoyl, aryloxy, alkanoyloxy, amino, alkylamino
arylamino, aralkylamino, cycloalkylaming, heterocycloamino, disubstituted amines in
which the 2 amino substituents are selected from alkyl, aryl or aralkyl, alkanoylamino
aroylamino, aralkanoylamino, substituted alkanoylamino, substituted arylamino

substituted aralkanoylamino, thiol, alkylthio, arylthio, aralkylthio, cycloalkylthio,




the term"alkyl" refers to straight or branched chain unsubstituted

hydr ocarbon groups of | to 20 carbon atons; the term "substituted al kyl"
refers to an al kyl group substituted by one to four substituents sel ected
fromtritluoromethyl, trifluoronmethoxy, hydroxy, alkoxy, cycloal koxy,

het er ocycl ooxy, oxo, al kanoyl, aryloxy, alkanoyloxy, am no, al cylam no,
arylam no, aral kylam no, cycl oal kyl am no, heterocycl oam no, ogi ships ut ed
amnes in which the 2 am no substitqués are selected fromalkyl, aryl or
ar al kyl, al kanoyl am no, aroyl am no, aral kanoyl am no, substituted

al kanoyl am no, substituted arylam no, substituted arai kanoyl am no, thiol,
al kylthio, arylthio, aral kylthio, cycloal kylthio, 20 July 2005 63

het er ocycl ot hi o2¢%IorxAlatkip ol ithiony] arplittdern, aralikgltisnd BIR{ 1ORI o %ﬂ%ﬁonyl :
aryl sulfonyl, amal fopvl.. .sulfonani do ( SO bi)", subgf’ll Ut '
sul fonanmi do, nitro, l&%ﬂl‘%{?ﬁi, s@ger‘b%yo, asﬁﬁgéﬁgﬁ%?mmﬁmmcmdcm&gawl
( CONHal ky! ; CONrirbangyl (CQIRY), subatitsisl gﬁagq]& re aé‘ﬁ %wo
substituents on_fHh r«]:ircttho g{lﬁ%ﬁégg@%ﬁgﬁa y ’f,gfrdﬁﬁgpl, Wﬂy{or
al koxycar bonyl , “aryl, s S 0g themithgrwsedsvebdRine A1R 1Y , and
wherein, if the‘alhjrlbg)ﬂlkoﬁjcdiﬂioh}yﬁlj}l,gﬁb%ﬁ&wdt&ggr g‘l’:{g’i‘t i tc%eed, theﬁjgﬁbgst i tuent
will I be s;al ect;alg fr alt&%gir;, al kgt:lﬁs&t?ll K x’;ﬂ:b@mb;;% t%f;’;)[é:l@fal%ndﬂhemhner m
aryl" refers d‘r"rﬁ@‘éﬁ%q fgithey ted ptheuibetithat kx9Ie B& uPs  havi ng
6 to 12 carbon ialopem aliki, gl igagja@gmﬁ%nal |y substituted, thgqtﬂez’?fn
3 group bo

"aral kyl" refers to an ar t directly through an al kyl group;
the term "substit ut &4 tamyfatyl? eéfmsomwci&rdfbic?ﬂﬂlb?oﬁwd{o' 'dﬁrﬁdn% gne to -
four substltuqlg;iﬁ%ﬁ? ﬁcctaﬁ;% faf?om sybstituted al kyl, hal o, ttT Pligreret hoxy,
trifluoronethyl, “hyd, oxy  CRPREWhich mayba opfinpally subsgtutedocycl ooxy, al kanoyi .
al kanoyl oxy, ani no, the &inkyhmtiyitaefes 3 i HoliPbo 0al-kyl ani no,

het er oeycl oam no, dj s_%k Iﬂag}' no al ’gang{yl{iam no,nﬁﬁ#gﬁ%ﬁyﬁw‘ﬁ]ﬁﬁia&ﬂ group,
cycLoaI klylktlhi oémzlet ¥ Eécf @ﬁagﬂéeﬁe?&wrha?fﬁouymsﬁtumﬁ Qi to four

car boxyal kyl , trashtd selctell BUHCRAD ono, arylthiono,

aryysul fonyl, . sul fonam do, and ar ytlﬂgxz;"/ufﬁ’a s HEeEmpthaxyetrifinosmstyk t uent i s

. . A ' drctcrw] 7,
%E:k%lh?::als Egi;l, @m&%&:&%@gmﬁ?ﬁiﬁ%iﬁ&?héﬁggal %Fr O?Ke
ycl oal kyl™ ref’ers™to opti eayeloamingadialkalaminocy cl i ¢
oylamino, thicl, alkylthio, cycloalkylthio, heterocyclothio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, aryithiono, alkysulfonyl,
sulfonamido, and aryloxy, and wherein an aryl substituent is further substituted, the
substituent wil] be selected from hala, hydroxy, alkyl, alkoxy, aryl, substituted ;ryl,
substituted alky] and aralkyl;
the term “cycloalkyl” refers to optionally-substituted, saturated cyclic
hydrocarbon ring systems containing 1 to 3 rings and 3 to 7 carbogs per ting which may
be further fused with an wnsaturated C3-Cy carbocyclic ring, and wherein the cycloalkyl
group is substituted, the substituents will be selected from one or more alkyl groups as
described above, and/or one or more groups described above as alkyl substituents;
the term “heterocycle” or “heterocyclo™ refer to an optionally-substituted, fully
saturated or unsaturated, aromatic or nonaromatic cyelic group whichisa 4 to 7

membered monocyelic, 7 to 11 membered bicyclic, or 10 to 15 membered tricyclic ring
systeta, which has at Jeast one heteroatom in at least one carbon atora-containing ring,
and wherein each ring of the heteracyslic group containing a heteroatom may have 1, 2 or
3 heteroatoms selected from nitrogen atoms, oxygen atoms and sulfir atoms, where the
nitrogen and sulfur heteroatoms may also optionally be oxidized and the nifrogen



hydr ocarbon ring systens containing | to 3 rings and 3 to 7 carbons per
ring which may be further fi>sed with an unsaturated C3-C7 carbocyclic
ring, and wherein the cycloal kyl group is substituted, the substituents
will be selected fromone or nore al kyl groups as described above, and/or
one or nore groups descri bed above as al kyl substituents; the term
"heterocycle” or "heterocycle” refer to an optionally-substbpufgd2065s! !y
saturated or unsaturated, aronmatic or naromatic cyclic group which is a 4
to 7 nmenbered nonocyclic, 7 to 1 | nenpered bicyclic, or 10 to 15 nmenbered
tricyclic ring system which has at |east one heteroatomin at |east one

carbon atomcontaining ring, and wherein each ring of the heterocyclic
group containin @ﬁ%‘gﬁmgﬁﬁwa‘%%@@?ﬂmrmMMﬂmMmydehect ed from

ni trogen atons, subXtGed thd BEtaees Wil re the ,nitrogen apd
sul fur heteroatons nay al sg&opti o‘ﬁiglﬁlte%lge oxXI Elloze‘% ant “@H&g‘ﬁmsraggsﬁ‘iﬂ% July
2005 64 heteroa%@ﬂ‘é%%?f%e%mmmﬁaﬂ ribed ahowt evalkyl enlistimeakswher ei n t he

het erocycle is substituted, the substituents will be selected fromone or

nore al kyl grougsa as descri bed above, and/or one or nore groups descri bed

above as al kyl bs tTihe phamngceutigal cinpositivarofBlaiznl 7, Cfthersia | ai m

oBl et o ot

17, wherein th utically- acceptabl e acid-neutralizing buffeer is

present in an anp %I'Eﬁga(é f c%&@ﬁﬁm@tﬁm%@tS“éﬁ@@i!”@m'ﬂ“deaﬂeast

m 11 equi val entabomfzoaﬁimqﬂeméﬁr@bfaz:ﬁiﬂcﬁﬂal%m%@eiw.19- The pharnaceuti cal
Ica

conposition of claim17, wherein the pharnaceu | 1'y- acceptable
acid-neutralizing buffer is a dibasic phosphate-citric acid-citrate buffer.

20. The phar maqeut i Thd pHagRRSdidal : . Cl-Al 17,t0,.19, wherein the
epot hi | one or epot h;j | o%_e anal og 1S ll %@?%M( rein;the phrpjaceutigalize
16S*]1]-7, 11- difRetaR geid-neutralizing buffer is a dibasic phosphate-citric acid-citrate buffer.
8,10,12,16-pentanetltyl-3-[1-nethyl-2-(2-nethyl _4-thiazol yt)ethenyl-17-

oxa- 4-azabi cycl o[ 14. 1. 0] hept adecane-5, 9-dione, having the formula, 21. A
kit conprising2@he Pivphamveetticalbdonposiiassitanp bt Qhint!12it6N 9. WwheRfima SO! vent
for reconsti tﬁ%’i ng the e&ﬁt hi | ope _or EE)OEhI | one analog to a I quid oral
dosage form a PP ﬂ‘é"ﬂ‘i&’&’fﬁ@gd REBR*E)aBReJ0ShIdRAAS HSut I-al i zi ng
buf fer when codibydreg 8)silo, 12t N cOpst iUt 2d tis] O or
epot hi | one anal ogse‘g( _ov% desz’lgqjlciﬁ%ﬁé%%% g{]gm@ sa%%&ﬁ@g@#&ﬁﬁ%ﬂﬁ et ween
about 5 to 9. ‘2’?74'@4&1012‘11?[1611-O&hM%Sme,dmﬁhgﬂchomﬂi, conpri ses
propyl ene glycol, ethanol, and :

2l.  Akit comprising the pharmaceutical composition of claim 17, and a solvent for
reconstituting the epothilone or epothilone analog to a liquid oral dosage form, and
wherein the pharmaceutically-acceptable acid-neutralizing buffer when combined with
the solvent and reconstituted epothilone or epothilone analogs provides a liquid oral
dosage form having a pH between about 5 to 9.

22.  Thekit of claim 21, wherein the solvent comprises propylene glycol, ethanol, and
phosphate buffer (1M, pH ).



phosphate buffer (IM pH 8). 20 July 2005 65 23. The kit of any of clains
21 or 22, wherein the epothilone or epothilone analog is [18-(IR*, 3R*(E),
7R, 10S*, | IX*, 16S*]]-7, 11-di hydroxy 8, 8, 10,12, 16-pent anet hyl -
3-[1-net hyl - 2- (2- et hyl - 4-t hi azol yl ) et henyl -1 7- oxa- 4- azabi cycl o(14. 1. 01
hept adecane-S, 9-dione, having the formula, v OH 24. A dispersible
buffered tabl et which conprises (i) an epothilone anal og haponmly P805
formula, 0 On o or a pharmaceutically-ggceptable solvate, clat hrate
hydrate or prodrug thereof; and (ii) one or nore

pharmaceutical | y- accept abl e buffer conponents which are suitable to

neutral i ze gast }aiw ds for |rre period sufficient to allow said
epot hil one ana eyt QJBEY)'P bRr 2o hereisthe engthilons tl;ﬂpoi.hﬂone'ﬁnelog is
buf fered tabl et [mt[mfaa A TRAQOS* rzlkhqﬁghﬂ_-}nﬁc&%&@ é cﬁel 4“?’8&-? j.d-

neutraI|Z|ng buﬂ | basj ¢ |1o)ate cltric’acid

i's
-1ncthy1~2—(2—methyl-4—th1azol ethenyi- 17-oxa-4~azab1cycio[14 1 0] heptadecane-5,
S-dione, having the formula,

24.  Adispersible buffered tablet which comprises (i) an epothilone analog having the
formula,

or a pharmaceutically-acceptable solvate, clathrate, hydrate or prodtug thereof:
and
(ii) one or more pharmaceutically-acceptable buffer components which are

suitable to neutralize gastric fluids for a time period sufficient to allow said epothilone
analog to be absorbed when administered orally.

25.  The buffered tablet of claim 24 wherein the pharmaceutically-acceptable acid-
neutralizing buffer is a dibasic phosphate-citric acid-citrate buffer,



