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20 [0003] Patients are diagnosed with probable AD based on the presence of
dementia with progressive worsening of memory and other cognitive functions and
with the exclusion of other causes of dementia. A diagnosis of AD can only be
confirmed post-mortem as the clinical diagnosis is based on brain neuropathology,
specifically, the diagnosis requires an evaluation of brain tissue, including the
25 existence and concentration of extracellular plaques in the brain, intracellular tangles,
and brain neurodegeneration. Dementia is also a required part of the diagnosis, since
plaques and tangles are observed in cognitively normal adults, although usuallyto a
lesser extent.
[0064] Two classes of medications, cholinesterase inhibitors and an N-methyl-D-
30 aspartic acid (NMDA) antagonist, are currently approved for AD. Although these two
classes of therapeutics show some clinical benefit, many patients do not respond, and

these drugs only ameliorate the symptoms of AD (e.g., cognitive function) with little
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acid (NVDA) antagonist, are currently approved for AD.
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Altmanmn et al., references list, infra, at 396-423).
{0008} The assignee of the current application has developed ixabepilone, a semi-
synthetic analog of epothilone B, for treatment of cancer. Ixabepilone has the

structural formula:
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advanced to Phase I clinical trials for treatment of cancer by Kosan in collaboration
with Hoffmann-La Roche, Inc.; however, the clinical trials with epothilone D for
treating cancer were discontinued in 2007. The structure for epothilone D can be

represented by the following formula:
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for exanple e paclitaxel is a highly- successf ul
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[0014] Whﬂe certain of the epothilone compounds and analogs have been

clinically evaluated for treating cancers, it is highly unpredictable whether a cancer
drug may be effectively used to treat neurodegenerative diseases including AD. There
are various factors affecting this unpredictability. One factor is the substantial
difficulty of achieving good brain penetration due to the blood-brain barrier (BBB).
For a compound to be useful in treating neurodegenerative brain diseases, it is
necessary that the compound cross the BBB; however, since a function of the BBB is
to protect the brain from external substances and toxins, discovering a useful drug that

has good BBB penetration is challenging. Additionally, BBB penetration is an
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patients suffering from AD and other brain diseases.

[0016]  Yet further challenges involved with looking to cancer drugs for potential
application to neurodegenerative diseases involve the mode of administration and the
bioavailability and cytotoxicity associated therewith.

[0017]  In WO 2005/075023 Al, published January 30, 2004, to Andrieux et al. of
INSERM, it is suggested that certain epothilones and analogs including epothilone A,
B, C, D, E, and F, and benzothiazolyl and pyridyl epothilone B and D analogs may be
useful in treating diseases involving a neuronal connectivity defect, such as

schizophrenia or autism. However, Andrieux ef al. disclaimed and thereby taught
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SUMMARY OF THE INVENTION
[0021] The present inventors have discovered based on multiple in vivo studies
including behavioral and neuropathological studies, that epothilone D achieves a
surprisingly advantageous profile in treating Tau-associated diseases, including AD.
30  The inventors have discovered that epothilone D exhibits a remarkable combination
of advantageous properties, making the compound particularly well-suited to treat

such diseases. These properties include not only a high level of brain penetration
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composition exhibits a treatment profile comprising good brain penetrance, long half-
life in the brain, and selective brain retention (e.g., high brain-to-liver ratio), as
defined herein. Preferred embodiments comprise pharmaceutical compositions for
treating tauopathies, particularly, AD, comprising a therapeutically-effective amount
of epothilone D and a pharmaceutically acceptable carrier. Further embodiments and

aspects of the invention are set forth below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024] FIG. 1 shows the basic design of an experiment on Tg4510 mice using
epothilone D (Compound I}.
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waveaobvizpst hi |l one D (Conpound 1).

[0026] FIG 3 shows the results of a MM test of the
Tg4510 mce at 4.5 nonths, after 2 nonths of dosing

ir%}% ta 18 hours after 5 days of training in the
hol d Tg45 10 m ce dosed for 2 nonths with
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shows the quantitation of the silver stain in both cortex and hippocampus.

[0031} FIGS. 8A-8D show the concentration of Compound II (FIG. 8A),
ixabepilone (FIG. 8B), paclitaxel (FIG. 8C) and epothilone D (Compound I) (FIG.
8D) in the plasma, brain, and liver of mice following intravenous administration at
various intervals of up to 24 hours.

[0032] FIG. 9 shows the concentration of epothilone D (Compound 1) and
Compound II (as described in Example 7 herein) in the brain after oral administration
(35 mpk) up to 5 to 24 hours after dosing.

[0033]  FIG. 10 shows the concentration of epothilone D in the plasma, brain and

liver in mice after time intervals up to one week after dosing.
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liver in mce after tinme intervals up to one week
after dosing. 11274 PCT ABBREVI ATI ONS 10034] The

wo ziobosi2eyy are abbrevi ati ons of various terns RGEUSI0NI/041634

t hi jfication: 3R = three repeats 4R = four

re&ggt%%%% = Al zheiner's di sease APP = b-anyl oi d

precursor protein BBB = bl ood-brain barrier BM

Bristol - Myers Squi bb, Co, = | orof orm CH2O 2 =

met hyl ene chl ori de DNAPA—BB%@QQ{S ar ai nopyri di ne

Et ar ey Eoiﬂﬁﬂ&%@aﬂﬂ?év@tiﬁnﬂf@ﬁri&fsm fa€edlih €Hid hecification:

chromat ography FDA US Food and Drug Adm nistration

lFTDR—ﬂdthiee:epﬁwt@nt ot enporal denentia with Parkinsoni sm
inked.to chronmosonme 17 H, h, hr = hour/hours IP =

i ngﬁamp@}lﬁeg?ﬁl fal 1V = intravenous LDA Iithium

sdi iAgpprAominasrisdigsedseQ = lower limt of quantification
<LL% = below LLQ not detectable MAP =

m ¢k

8t T BereloAb Ef BIP'SH? ot ei n MBOH net hanol nin =

mi nues WMIS pmih &gt ubul es npk = il 1igram per
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10

15

20

25

30

BMS = Bristol-Myers Squibb, Co.

CHCI; = chloroform

CH,Cl; = methylene chloride

DMAP = 4-dimethylaminopyridine

EtOAc = ethyl acetaie

HPLC = high pressure liquid chromatography
FDA = US Food and Drug Administration
FTDP-17 = frontotemporal dementia with Parkinsonism linked to chromosome 17
H, h, hr = hour/hours

IP = intraperitoneal

IV = intravenous

LDA = lithium diisopropylamide

LLQ = lower limit of quantification

<LLQ = below LLQ, not detectable

MAP = microtubule-associated protein
MeOH = methanol

min = minuies

MTs = microtubules

mpk = milligram per kilogram

MWM = Morris water maze

nM = nanomolar

NQ = not quantifiable due to one or more datapoints < LLQ
PEG = polyethylene glycol

PGP = P-glycoprotein

PO = per os (oral administration)
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PCT PVP pol yvinyl pyrrolidone RT = roomtenperature SiO
= I$RT4 @&l gel TBAF = tetrabutyl amoni unfl uoride TBS =
Tris buffered saline TEA = triethylam ne TFA
trifhioroacetic acid THF = tetrahydrofuran TPGS -

d-ra/Foepgireiwpyriabodenl ene gl ycol 1000 succinate
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Definiti ons

[ GO3B[eomABHBE e " approxi mat el y' as used herein neans
Wigiy] D88, g¢cept abl e range of standard deviation for
the particul ar value as determ ned by one of ordinary
SKIBAF s tetrabnsylammonigoflséteer i ng t he measurenent in

ayestien. anfl Lhg;l.nstrunent used to make the
measur enent EI €., the limtations of the neasurenent

SYAenyrietiytimigxanpl e, "about” can nean wi thin one or
mr){r stagndard devi ations. As applied to fornul ations
artd AdolHpewacstig gt * can nean a deviation within 10%

MOTEE Pleghigaifhsin W thin 5% and even nore preferably,
within 2% of the nunbers reported. [0036] The terns

" diPGSeado-Tocophsdy! palybienaslyeol 1090 sucginge great er ",
wherein x denotes a nunerical value, are used

i nt erchangeably herein as they are intended to have

t he same neabPEf@ILENBERCRBIHAON QeTEEMINENTIONf ers to
t:bef.abj ity of a conpound to cross the BBB. Because of
t MEUPYSPY peri pheral cl earance for nost microtubul e

stiad¥ist | Zi*“RBo@Y 8NtaPprokimatedy™ as used herein means within an acceptable
range of standard deviation for the particular value as determined by one of ordinary
skill in the art, considering the measurement in question and the instrument used to
make the measurement (i.e., the limitations of the measurement system). For
example, “about” can mean within one or more standard deviations. As applied to
formulations and dosages, “about” can mean a deviation within 10%, more preferably
within 5%, and even more preferably, within 2%, of the numbers reported.
[6036] The terms “at least x” and “X or more”, or “x or greater”, wherein x
denotes a numerical value, are used interchangeably herein as they are intended to
have the same meaning.
[0037] “Brain penetrance” refers to the ability of a compound to cross the BBB.
Because of the rapid peripheral clearance for most microtubule stabilizing agents, it is
important to measure brain-to-plasma ratios at relatively short times post-dosing, e.g.,
at periods of about of 20 min to 1 h post-dosing, to assess brain penetrance itself. A
compound having good brain penetrance as defined herein means a compound which
at 20 min to 1 h post-dosing will show a brain-to-plasma ratio of 0.5 or greater, more
preferably, 0.8 or greater, and most preferably, a ratio of 1 or more (again, at a time
between 20 min and 1 h post-dosing). In assessing whether a compound or drug

satisfies this standard of high brain/plasma ratio (e.g., as recited in the claims herein),
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i mportant to neasure brain-to-plasma ratios at

relatively short tines post-dosing, e.g. , at periods
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penetrance itself. A conpound having good brain
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ond e el BR3Pl e o Rbe FRCRRRAAE Mt ot
20N gia@ified IRy, athiydneleSivie@ttadioh Ratotadfs thd Sat@Sadonthf drug in the

organs, especially the |jver, as asur egl at (?n,
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means the concentration of drug in the brainis 4 or

o rog MareriS4 thiea moruprst-Hesingn dn pysesing athethgr agompgped 9f drug
poss%ﬁgfég’ jch'i]sgs’tan%%f high selective retention (e.g., as recited in the claims herein),
25  natorally non-human studies must be relied upon as human brain tissue cannot be
analyzed to assess dimg concentration.
[0041] “Impact on underlying disease” means an improvement in a measure of the
biomarkers and other parameters associated with the disease process, mcluding
biochemical markers in CSF or plasma, changes in brain volume, changes in brain
30  function as measured by functional imaging, and changes in histopathology or
biochemistry that might be observed after autopsy. Typical biomarkers that may be

used for AD clinical trials include analytes measured in CSF such as Tay,
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preferably, a factor of at least 6 or nore, and nost

preferably, at a factor of at |least 8 or nore at 24 h
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ni trot sine, , an ydr oxy, eQxy ni di ne 042
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15schedidss S fdiddkd bye B@ys%'fie ot &RK SdrhiRisteR 09%5(5419 & and 15,

schedul e that ‘are irregular. For exanple, a
meéﬁﬂ?od@hﬁ@@wmﬁsoéﬁﬂhnnthIy dosi ng schedul e i s not
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or pdiPRgehiain half-1ife" as used herein neans that a
drug

[0044]  “Low dose” as used herein means a dose of the epothilone D compound

that is significantly less than that administered to achieve chemotherapeutic effects
25  {e.g, given a particular mode of administration, clinical trial, and/or experiment),
preferably a dose that is 10-fold or less than the chemotherapeutic dose, more
preferably a dose that is 50-fold or more less, and even more preferably a dose that is
100-fold or more fold less than the chemotherapeutic dose, i.e., that previously
assessed as chemotherapeutically effective using the same administrative method for
30  the given experiment, study or trial. For example, in Phase 11 clinical trials of
epothilone D, a dose administered was 100 mg/m” administered as a 90 min. infusion

once a week for three weeks every four weeks (3 weeks on, 1 week off), fora
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has a half-life of 20 or nore h post-dosing (which is
consi dered dose-i ndependent), and nore preferably, for

preferably, for a period of 40 or nore h post-dosing.
AdIZH4HCT he sel ective retention rates, in vivo
nonhuman studi es nust be relied upon in assessing

whet her the conpound has a long brain half-life.
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adiperpilebiliashigued upap orplpdrpinisERoR|) sthe el ve d0s3e 5 6 4vi n.
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f epdthitenadd ioVa ﬁﬁl’ﬁlﬂi )&Im:&lyld@argn@ﬁed szﬁ)ch ngjanﬁﬁsmczatleé diseaseror e
preferably a dose aof 6 | es and even nore
r(lé'flé‘?hﬁ% p %/F“BP’%VS 8”8?“1%@;%&% apy clfice S‘agﬁh’lﬁ‘%h‘g‘ﬁ% pafjpnts

a|h¥1ﬁﬁ@ﬁﬁiﬁ\é@gxﬁmmbﬁnne§1t {oMvEREE dSenE 2 HRAGLT) Wid Has BAS or

above clinical trial dose when adninistered once every

lwt@nb endesigns 962 dpu-guogigrdiscappdinelydingradpepppiry-a
58y 008 e S S s e et S
t Id&e:mg d:gclotﬂlnggi mlnpasltyg g&dl@ﬁar(yeﬂg), ;iueolp ake, \heretsutary, or other
g%c 013 f tglan%nc’ﬁ P t{ea Ssﬁ)t zbsl n?c—h ich lg%g‘% N tﬁ/d&gg héeia\éfqge onsetf
(lor evqlutmis)ethow\&mhﬁﬁmaamg@ﬁmmsydms & sBmS bmw;ed@s e"
as_defi ned herejn) bas on a conpari so

i Yo ng SPH%“’%%%?“@T ?ﬂgP‘élF’ ¢ Pﬁi’&@@” Beansdhat Hiee qr%qugaﬁlve
[ Q:@Ms (e. ga‘iﬂqft@{fenhéﬁt &ecﬁgleﬁgenﬁl% GRAHERY o of c@@iﬁk%efgmlﬁ%ﬁ)e' n

is inten o include use of epothilone D for a

p deliceving Aperigh péathpnds dynseel twamnafomdeeaéb% prmeng of

pﬁge%%‘s evaluated, more preferably at least 25% or more patients, and even more
preferably, 50% or more of the patient group. Preferably, improvement at a rate as
compared with a control group is assessed and reflects an at least 10% improvement
{e.g., as evaluated based on comparative test scores between placebo and control,
wherein “improvement” is intended to include reduction in decline in a patient’s
condition), more preferably, improvement at a rate of more than 25% or more is
observed, and most preferably, at a rate of 35% or more.

[6047] “Tau-associated disease” as defined herein means diseases associated with

abnormalities in Tau as well as diseases that are “tavopathies.” Tau-associated
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(including a tauopathy, particularly AD) at any
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aso Elir60aRas 17HETDRN @), ploatedd ibRGuclear palsy, corticobasal
Tau-associ ated11274 PCT di seases_incl ude, but are not

| iOggenEation Pikssliveremdsedrriibq@aiydiseasenc| udi ng t he

SyRigpe CirndLRNEQUSIRLRL 1HGHRBE bR afdde BRIKhOACH #Bunt of
| inked to chrionosoie 17 (FTDP-17), progressive
s gpothameTesuifipait 8y, cort Jcobasal degeneration, Pick's

di sease, r i ai.n_di , || . .
oo s 0 1R PRI ofe BTG S LB RIS or Tl Biclei BB gicense
Pagriendiynh svpatyotehhere gyeddraidn D), Neledinp tedhitie factions

O SSs Semdarentl 2 fugl Loty o DL, 419695 Pl hofe auty

Pag ldgne@nii SN TR bl G- etRlaeY cfbcté3tafhs Mblof #d¥HcRs and vision;
scl erosi s, glaucona, diabetic retinopathy, and

t _raa‘é(ﬁ’at ic brain injury; as well as Huntington's

0 39358 G At RO A MBI

sysss efivognitive function associated with a Tau-associated disease (preferably, a
tauopathy, and more preferably, AD), and/or reverse, reduce, prevent, inhibit, or delay
the onset or aggravation of one or more centrally mediated effects of said disease,
including motor deficits, vision, and so on. In preferred embodiments of the
invention, the epothilone D pharmaceuntical compound is therapeutically effective in
not only relieving or alleviating the symptoms of the Tau-associated disease

(preferably, a tauopathy, and more preferably, AD), but also is effective in having an

impact on underlying disease (i.e., as defined above).
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atrophy. [0048] "Tauopathy" as defined herein neans a
neur odegener ati ve di sease associated with fibrillar

WO 2000832063 Tau protein (tangles) in brain. ThesBCT/US2009/041634
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di seases include AD;, however, other tauopathies

i AGPUYRCT but are not limited to, frontotenporal
denentia, including the subtype of frontotenpora
denmentia and Parki nsonismlinked to chronosone 17
(FTDP-17), progressive supranucl ear pal sy,

corticobasal degeneration, Pick's disease, and
adVEaHYS Iebﬁgqﬂagms aﬁr a2 deEion049] | |

" TheopP e Uit GRlstaf 1,86 BRI VeroaRPI A e pBhi1 6RAD Nk @D8erR fr the
meant an anount of epothilone D sufficient to: (1 )
r dtepianget e Taptagspirigted dispask eddeveonaurpysinst loval of brain penetration,
Tauy- Lat.ed, di fe ) d
ol AR o SRS LB ERTRAR R L ARR UM oD

s ugihroadudetbiltzéra, Themoemyors Osder raeddisedeed ipt eharkablon,

dext eri i n performn ng dai living. activiti.e

ot herereabi b ein Bt drd avp @ cRe ity
defiophthies, aBE méleSiaaRulARIADY, afe A} hibRM&FiSSow A6 6 Lepothilone D.
prevent, inhibit, or delay the onset or aggravation of

t

. y. 1 .

His suefy & relativeligpv dpspge piapetilene T savls adiwiStifed for glfective
TN R0 280 e ARANRAR FEBLARIAD. Prd iRHARAL Me R0
nore preferably, AD), and/or reverse, reduce, prevent,

i whvdoned agretihdcdifredtng Adrisatersrdisgrgeaphlyingthepidnimetragion of
N T e T
pregaive edtreinbg dilne htisiaopatiche whilv @Rt pesing didréficapior lassl sem@us

D pharmaceutical conpound i.s fherapeutically effective
R e B Shioct e SOPRBb AR 8 ﬁff?%tﬁ%tﬁ@l%fw &t

t hgiclbabuRSB80Iz8k 86 adiSBASEd (olNBa8 hARink, fofcheRU®RAPYSuch
and nmore preferably, AD), but also is effective In

haidersifeanthprpateducsd oppliamnppd gy Hickda gee qrimase of ggstromtestinal
def i . )t . Nadt i ' . of

¢ RidRR RRONE) v kB frolichn hh S0 BhirE, FORARIRROSNS

t hamitsgptdvrdxem eorlSipaidng anilst grdechirfabpait)hbver teatityertrofena,
Tau- associ at.ed di sease, _achi eves. urpri.sing | evel . of

b FRCRD N BT SRR A B PR o P Ftighl) muaos ot
I glahdiDdisor @) fykexit, Bfddycha Sska0daiaach, whd/br Rtlvednsory effects at
m crotubul e stabilizers. The inventors further have
diveteirerdl Ieslt r enar kabl vy,

[0651] According to an alternative embodiment of the invention, there is provided
a method of treating Alzheimer’s disease comprising the step of administering a
therapeutically effective amount of epothilone D fo a patient, wherein the epothilone
D compound has two or more properties selected from good brain penetrance, a long
brain half-life, and a high selective retention rate, as defined herein, more preferably,
where the epothilone D demonstrates all three properties of good brain penetrance,
long brain half-life, and a selective retention rate, as these terms are defined herein.
[0052] According to another embodiment of the invention, there is provided a
method of treating Alzheimer’s disease comprising the step of administering a
therapeutically effective amount of epothilone D to a patient, wherein the epothilone

D compound upon administration has properties selected from two or more of:
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i ncreased therapeutic effects in treating

Tau- associ al ed di seases (particularly tauopathies, and
worne/1pasi i cul arly, AD), are achieved with | owdnEE0w041634

epot. hi | D. As such, a relatively | ow dosage of

epoltlﬂ?"f}gﬁﬁ D can be adm nistered for effective

treatnment of a Tau-associ ated di sease, preferably AD.

The inventors have thus devel oped a nmethod of treating

Al zhei merbrain gensianse OB b FICHE TIRES RiefRihIVsY-F QT #163To oSt

epqt hi.l.pne j g hadiof S
exg)té%:tjtmlgglgt %Qb%%ﬁ’ea?g%égﬁﬁdc%??;rﬂ ]gft(fe\ggtp:cgegdo?fﬁgt r egt i ng

AD i n hunemaip&blf-dft o anleadt 84 b ad npospmtsrablyy of 4tilessii0)hy and

| ess erifOLg? gt{ fteﬁgf* Si dee‘ effo%cts as conpared with

t he"e TS E D ALP OF PR HIYS occur when microt ubul e
st abi | i zersaianeea@dcmicsbentea rite ohatnaat patoid dntr sackopost-dosing,
chenot herapy. Such side effec that are reduced. or

el impRatEabiay 4 A ChE e BRE s ﬁﬁ_? ROt angqatst R RERLE P fpctr
di S§fa85 Snokd RO ULIREh WstaQue. | T i tation, nausea,

di arrhea, stomatitis/nucositis, vomting, anorexia,

consti pation, and/or abdonmi nal pain), liver toxicity,
neu eni | euc [, ' f
B e G L

1nai helbodoftebating pyhaners dibesdaotpeising Kierstepyf efmiatsicong a

and/ or neurosensory effects at various.dgrade |leyels.,.
(OOBFrABEYDa Ry gmarr 2 bovHet D EHsHaRe S pgtone
| NVBRELAANdLBE Rinkifis@itRM heestoperii®isBiodedfroth bR &irkdef:

Al zhei nmer' s di sease conprising the step,. of

admi ni st-ebpigererapeEOol BSUR iSEAIer- Yyt PEtedthie U &b grrpichmost

epg;é)ljgfetagﬂfel Dr (98, RALLSRE 2M06HR! B lti%s@&ﬁdgl e D
conpound “has two or nore properties selected from good
19rai n penebmariel;lifac] 2 fgstdrd mdradre prefdrebly. afief leashih and
sel ective reteptio ate, a i ned hereins nore

pr e?‘8?‘“é’6"l%§f?ﬁ\7\ﬂ€‘fpemgﬁg’ Oéﬁﬂé){%?i?cgﬁé D denonstrates all

t hree pr.opshain-ipsr alecgoodtchtiai ntepd netasah ael4 H @ngorb pest-dosing,
half-l1ife, and a selgctive retgnti on ra

, h
t or TSR 8 HEY RTTIOT 00SD] ARG B Al LB SRV R focor

enboe BEALre Of 24 d1endrdIN B8 dBYIng. t here is provided a
met hod of treating Al zheiner's di sease conprising the

28tep of adnministering a therapeutically effective

f . . : , . eda
a m)mlgfit]g ne S%&%‘%h% gﬂaﬁa@elt é?nlﬂ)dgiﬁ]én'rt] Githe m‘%}ﬁfoﬁ' Hlerk li’sepmwd d

epo upon a Istration has =
pr opethbil estrsehe atzbeinfer’e distase conprivorgdheaoftepldf 23 inR@Ting a

D RIS RS Ly P Mep S T TR0 e s
e A g4f@hutdhll P& eliive in tratibls ATD B thelpsiengyittnoda0sing drug-induced
25  side effects and/or drug-plasma concentration levels that would require use of said
method fo be discontinued.
[0055] According to another embodiment of the invention, there is provided a
method of treating Alzheimer’s disease comprising the step of administering a
therapeutically effective amount of epothilone D to a patient, wherein the method
30  provides cognitive benefits, more preferably, statistically-significant cognitive
benefits, in treating AD, without causing drug-induced side effects and/or drag-

plasma concentration levels that would require use of said method to be discontinued.
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a brain half-life of at |least 24 h, and nore

preferably, of at |east 30 h, and nost preferably of
wWaipop32B h or nore; and/or a brain-liver selBCU/UY®09/041634

retentj rate of at least 4 at 24 h or nore

posﬁg%ﬁgﬁg, nore preferably at a rate of 6 or nore at

24 h or nore, and nost preferably, at a factor of 8 or

nore at 24 or nore h post-dgsing. [0_0531_% Accordi ng. t

andP®sl  emwseidingre arfthar REbPHPERaf s, nteREene theze 5?&%}%@6

8 MRUARHQLad S Mo ARG W InpSisifk ARARE o RIMAIEHifiga

the step o adm Al st er| ng a therapeuti cal I){l effective

anhertpenficalip efftritive ot pbemmthplans Brie 2 pytivet aihpretnike method has

P 215 B EATREAP ARl AT LD Ot
Pengldeineedithsd whhal cglsdgtderg-indmed sije effersaltipr digPlaoma

greater, nost E)referably, .1 or greater,, a as%lreocll at
50 aymentrptgpngoys yha s aie el i metbodjp ke SRR (o

of  @bs7)eashccRtidk toaRAnIREBoBEREESTARY MvenBbn, Merd BPRIviBA a
h, and nost preferably of up to 40 h or nore; and/or a

br anethdd ofdreatind Alehdimer's dseapr opwrisiag thegiepaf afraigistering at

24 or I, - ' : : .

24 oG AL IREL00 B RrBIAL SR By
1§ ackhpactah vBdalyinyalieass, pPevides cogniteyetbepdity, autberi ingtherwise

[ 0054] Accqrding.to another. enhodi.nent .of the. . .

i nv ﬁrlap%lﬂ’cag{yﬁg?%wiesw%fog%ﬁa&gag gg?,[%dtlf%%(fug} astgfisre{rgfr}t%sémal side

A ZEBRi-ABEL®peiS 8RF6r CORRSiGlyat WidilGleqiraafse of said method to be
adm ni stering a therapeutically effective anmount of
epotibfortredD to a patient, wherein the nethod is

t he{‘ggﬁgut ' ﬁﬁ%)b%{n%ﬂcofaﬁ%érve‘?nﬂoﬁilﬁe‘h?ﬁttilé"ﬁvéi@oh,rihé D& provided a

pat Wi t ausing drug-induced side ef fr_egt S,
15indmethodipltpaphms theimerie dintasatdnamising s stepth admipestarge a
require use, of..sai d nethaed t ' | :
e L R e

t heg®iliBnPDAYL Beddcse, e dédd béreint eat i ng Al zhei ner' s
di sease conprising the step of a

, dmnjstering a. .
t heP4p¥ut i Aarrgreforaelrvarterrimt 9%(}]3@ RN ‘gﬁ gispregdey e
pat [ efibd o?EEEE RIABGPEHROM: B HRIhe R iflaliMBistering a
benefits, nore preferably, statistically-significant
2@ ogthietapemichlrrdfertive, anjornt of epethitpye Ao agatipnbuyhcssdiy be dgse of
dr ugs 10y . &f St A /g.{zo HEHYRERSIA dose between
con Or%lflg)g ?)g{%g%t‘g\%eéjl S that V\gu ’ddrraeqw r eggse of said
met hodome). bepll) aloristerad exla aily2 F4ekPCHr intermittent dosing cycle.
[0060]  According to another embodiment of the invention, there is provided a
method of treating Alzheimer’s disease comprising the step of administering a
25  therapeutically effective amount of epothilone D to a patient, wherein the epothilone
D is administered via IV, and the dose of epothilone D over a cumulative monthly
dosing cycle (i.e., total dosage of compound administered over a one month cycle,
regardless of schedule, e.g., weekly, bi-weekly, 3 week on, 1 week off, etc.) is in the
range between 0.001 -5 mg/mz, more preferably between 0.01 — 5 mg/mz, gven more
30  preferably between 0.01 ~ 3 mg/m”, yet even more preferably between 0.1 -3 mg/m’,

and most preferably between 0.1 — 1 mg/mz.
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[ 0056] According to another enbodi nent of the
invention, there is provided a nethod of treating

wo@biesney ' s di sease conprising the step of PCT/US2009/041634
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adm nistering a therapeutically effective anount of
epbiHilone D to a patient, wherein the method has an
i npact on underlying dlsease, nore preferably, a
statistically-significant inpact on underlying
difesaie, Amb&rﬁmgto aptst ergbalinen ioﬁﬁha eentgingdteefid gotided a

and/or u ma concentration vel s at .woul d

(R AN B R e o
A%@arpdaﬂwmt SRR B unCHRYHHIBRID &fa faitnt] AN HRMEpothilone
there is provided a nethod of treati ngPAI zheiner's

dise admingstngsh aralbingpd the dese epersrhileaPrepSvlater Ag 2 daily basis is in
t f x/ ink O
P o R Dl e e an Ondor TS P
dirzeaprelrabprigtiae §. Ieoigmgitm veet bemehdre prefearihlly watwees 0.2 -2

ot hgrw se therapeutically effective, w thout causing
side effects such as gastroi ntestinal side effects,

| gaosRpenisRcording koinofiRt erab@¥hedt by the ﬁmzaﬁtmpmbﬁ if @guide®a
use of said nmethod to be disconti nﬂL{ed

ASEBIdioh eatige AVPeIRSE s ERsHa CHBRTS I the Fep ?w%1§i@?pg a
t RRESchiRaldy &Yéc@?e%n@ouﬂ?&i&?gth%netﬁ RAL palBntAWERGh m%rep&h;}one

di sease conprisin adm ni steri ng

t Fis agaimisteesd mﬂyemfdetb@ flese 05%1&111011@%3 f@qulﬁwe npnthdy asis
t

3L D80S 055 B SPRL LFUREB. Rl o

erthedilnend, daﬂy,MeeklymmkIgmtc ] lér the r&gpb@wamhe):b?a» 60 mg/m

met hod di
R R s R e
anﬁyfﬂ% yafevap@bﬁlﬂraa@bzgabweaa $akh efptm’. Wherei n the dose
|[QQ§SOthI | one, Dis between 001 10 ng/nR, or
a

hat iAreprling & angthsp §1éb%5é‘PWs§ ehthe TyeuE. terg inpryided a
adiBaa%k ﬁéa%ﬂg sxn%l@m?@* sld¥seastR G b Nindhe bt@{%}@fram'fﬁﬂ[i&%ng a

dosi ng cycl e. According to anot’her enbodi nment
oﬁher&p@uuqaﬂjecfchbw amchlat ef dpgthjorp d:eewaalemtewhﬂydn dife epothilone
tr Al 7 di seas n t of

m n S 1ster%cg orgl %near %()Slen Soied 25 1% ge dS i‘lr ng \(}Iécea n@\lfjﬁﬁce x?feekly,
epﬁédﬁvh@n@o@eﬂa @ opad 4 shih. V\her el n the epothilone Dis

ad istered via |V, and the do of epothilone D over
@?ﬁm at G ding i "fﬂ"x}f‘eél%@?‘ﬁgmﬁ‘%?@ (’}V%‘“’ﬂ thsiedt Prayidate

Ofme@iﬁﬂﬂﬁ wBdin ?Q‘?&H&in%%@%@as@é%p%n@%}ﬁ W&ﬁdﬁﬂxﬁktgmng a

regardl ess of schedul e bi - week 3

ly,
V\él@kap@ppcaﬁy vﬁ@f@vwouné«pﬁepp %ilgnq Ita Eh@.hent wherein the epothilone
D is administered orally on a dosing schedule selected from once daily, and wherein

the daily dose of epothilone D is between 0.2 to 2 mg/m”.

[0065]  According to another aspect of the invention, there are provided methods
of treating other tauopathies, besides AD, according to any one of the embodiments of
the invention recited above. For example, such other tauopathies may include one or
more of the diseases referenced in the definition of “tauopathy-associated disease”
herein. For example, one embodiment of the invention comprises use of epothilone
D, according to any of the above embodiments, to treat not only AD but also a disease

selected from frontotemporal dementia, including the subtype of frontotemporal
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range between 0.001 - 5 ng/n2, nore preferably between
0.01 - 5 ng/nR2, even nore preferably between 0.01 3
worgosi23225t even nore preferably between 0.1 -PGI/uspond2041634
and referably between 0.1 - 1 ng/nR.11274 PCT
[Odég?fégﬁording to anot her enbodi nent of the
invention, there is provided a nethod of treating
Al zhei mer' s di sease conprisjing the steE of .
ad rdemesticeanid Rgriinsprian dipkad tp shomgsans Wl TRE- 1 npinreresgive
epog.h iRk P EPIBL BReROANLLPRIIR ord
ad rrsiiil |aél?°2(%re§i%?g lflb?,gégggégﬁ]e dose of e%ot hi | one [_)1 exdin
cal disehsxt Poikiosonds dséey Dbas swidiand, posiHaecepkaligdathetsomian,
0.001 - .2 /m,..more prefer.ahly. bet n. Tt
" doderies Sl PRy PECUBR S R Bllaled minf ol
01 RioRldakaEs binyothphagbraDscRrosis? Parinsdhisn] -0 hehlia complex of
Accordi ng to anot her enbodi nent of t$§}éévention, .
t helpemp SnpRle Fotraerisa EHRAcHBa g e tie rERpPPAly PR Bpratiicdran
di SGRASE £ BIREIe8 bRBodiMentThRBriRk uaiTiepbtBill el doddrding to any of
therapeutically effective amount of epothilone Dto a
pat thepinbodihentediasenitisd hetpins tei ticatrelamyrathy daghidipg (dthagf limitation,
oral L.y, and f 0 I4t : a3 Mbidbd ye
ot s R EEGoROSS, SLRRLLERRR, hbhals BTLGH
1adnfritatepea deweniiaand Rerkinsomibm diykdddy chregasaieel/dFEPP-17),

h d | ' . Jg., i | k ; . kl ] t . .
Chepangymutehirdy SRR REty i Gt End

bet hiic 3fhin difldsd. ng/ N2, even nore preferably between
3 - 60 ng/n2, yet even nore preferably between 6 }ng
g/ 199661 008 erdiptBrearthg sbodimsthlthahREBHPRdRe 5P

iAInV Eﬂil%ﬂ@ DIRELE ih BelhnY TR BeitRl BRGSO Imdré ffckddY, 2

zhelr mer’ s di sease conprising the step of
1adnianersther inog peefarldy apeut i cal |y ef fecti ve anount of

epothil.one D to a patient rein. .t pot ki '
aanFUE or i SRR s s B L BP0
oNCeritahddywithosie @r merkdiyer ineeieyeentliods tand alveeksari@rs once
a nonth. [0064] According to a

| ot her enhodiment af the
i nv%‘?ﬁ]:t‘l?"’é)aﬁl?n% cﬂ”é gaboye wywliva gnathggsh%? ﬁgaenargiatfxa gcg?zp.n gor example,
Al Zpel BlbimtitH SERSSCOMREL L REtHoBEmSY &BnpRfse a method of treating
adm ni stering a therapeutically effective anount

2@ potkhbiwe's Bisease eompriisingriee steprrdpdinitaee @rs%ﬁrfmewéﬁ%&? %f?@"@
B
i s beftingdiD 0.18 gatie? wighomRausing drug-induced side effects and/or drug-

plasma concentration levels that would require use of said method to be discontinued;

and wherein the dose of epothilone D is a cumulative monthly dose of between 0.001
25 -5 mg/m’, administered via IV; and/or wherein the dose of epothilone D is between

0.001 to 2 mg/m’, administered PO daily; and/or wherein the dose of epothilone D is

selected from a dose within any one of the preferred ranges expressed above for oral

or IV administration.

[0068] It also is contemplated also that any of the recited methods of treatment

30 may by combined with the embodiment involving epothilone D, for use in treating 2

tanopathy, preferably AD, in a human patient. Thus, for example, one embodiment of

the invention, comprising a combination of the above alternative embodiments, would
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[ 0065] According to another aspect of the invention,
there are provided nethods of treating other
w0 200p3hd es, besides AD, according to any oneP©f/U$1089/041634
enbﬁgigggis of the invention recited above. For
exanpl , “such ot her tauopathies may include one or
nore of the diseases referenced in the definition of
"t auopat hy-associ at ed di sease" herein., For exanple, . .
onecoappatineteneP feresating At Visice Bigprs §dergpept nﬁy effective in
€ ' i ' ient at a dose
. ﬁ%g%lhiﬁ%ﬁtﬁé%d PR Bk Qﬁotﬁl@bn@ Mis %%mhﬁ?er&ﬁ@‘ﬁ% patient at a do

to tregt ot only but al so a di sease
sel tetveed 0f000 m 1P mgin6 e alporativeliate dededetwene P 4R mek.

subtype of .front.ote ral 11274 P [ :

par i S Red o RO S0P 2 b shEdor D8 PRy gt

Pr oghieIshane wsilp kampiideepsthida@le Y, foramatingzobaspaihy, particularly AD,
degeneration, Pick's di sease, and agyrophilic grain.,.

di swhen thegprbfts §_ﬂ8{ﬂ§@%§%‘? mﬂQW&g?ﬁ%%ﬂ& low dos¥'aid is
POS8RGERIR cifectRa hkhA SR bn Sipadi ¥ hift1gingl iBéds@ pltyor providing
Ni emanh- Pi ck C di sease, denentia pugilistica, Blint
dis@aséwebwmﬁﬁ~diseases, anyotrophic latera

scl fﬁb@&ﬁl S Fc%&&ﬁ?t%oaﬂbt?ﬁw e%gﬁi%e %ﬁ%b%{)&ﬁhe@‘ &kovided a
mul t'i'pl’e sclerosis, glauconm, diabetic retinopathy
l@ndptermiceatitabformoulbtiai comipriping ypothlope Bfseitsbdsiioe pdyoidistiatien to a

conpri ses _.use of .epothil one accor di t t he
e R R e B R S

| NClayeHiafte, myietppdtibly AD 1 velick @i adrfinBirsRase iedbeoledn iy om
AD, frontptenporal_denentia,,incLug%n .the, uth e %&1

£ oWEBPRIHEB Rt IR Bitdh e i JiRsReiih S RPEH M pRe e g drue-
chr ORSAMRIe LheddahaRT dhiflplashia QERRRSINE ISHR A WELIREquire use of
pal sy, corticobasal degeneration, Pick's disease, and

159y sapépoktiilongPdpmudiition ssles dif@ad8Rd.Accor di ng t o anot her
enmbodipent ,of t.he, inventi . ' tde . :
epoﬁﬁ? oneﬁfﬁx@ggKﬁ%%m?%mfggg%gﬁé&gf%ﬁﬁ£§§%§%?ﬁ?é%pﬂwuﬁda
di spmeRaceindatipnehesadnprisiag cpunpat Bysuitads for pdreinetraiiingto a
AD. [0067]. It . is contenpl ated Egat eacp %[ the a%overe

i nv B RARRIHGERR I & DRUs R BB R TOUTH By O

DT 8 ARy ADNVEGLL YemTREBASkSef tRN@rdlhtichySbvidad siadstRally-

conbi nations of the above inventive nethods are

26 onsignificant eeknkie SEreityip freaing b dscatsn ¥ tbIHBHTRE g igfuced

theg | oy aBGod O said
tr eSEP it YRRk PriTRn B o ln EDIRIaE o i RBY ROt s
adniepitsiloae Dnigreanlstivertapedisicotibied. ef f ecti ve anount of

te Egﬁ@aiﬁ? ie é%g':(})rging]u? %;i ifu?g?ltée‘.r e &{ir%ierﬂ otf 91% 1%5@(919 thieﬁa is provided a
pharmaceutical formulation comprising epothilone D suitable for administration to a

25  human patient for treating a Tau-associated disease, preferably a tauopathy, more
preferably, AD, wherein the formulation is effective in providing an impact on
underlying disease, without causing drug-induced side effects and/or drug-plasma
concentration levels that would require use of said epothilone D formulation to be
discontinued.

30 [0072] According to yet another embodiment of the invention, there is provided a

pharmaceutical formulation suitable for administration to a human patient for treating

a Tau-associated disease, preferably a tanopathy, more preferably, AD, wherein the
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treating AD in the patient w thout causing
drug-induced side effects and/ or drugplasm
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met hod to be discontinued; and wherein the dose of
epbtHiilone Dis a cumulative nonthly dose of between
0.001 5 ng/n2, admnistered via |V, and/or wherein the
dose of epothilone Dis between 0.001 to 2 ng/nk, s
adermiasive panbrpe ddiskge, ungd pentbilohe Peif heipigen QOWY -of0 mg/m”,
€ %g}réq I rlegpa%l El))glcwc’eeg 8'08 3 t %qn f 1 rzrxlldp&}e g"%ﬁ%‘bw ge%&n%%l Q%eméa’rnz,
t he preferred ranges expressed apove for oral of rv
adventhat pafdrgny bdrOeR3] 00 t- ahgm’] mdoant gaftaatyddtvades 0.001 ~
tE%%Pag% of the recited nmethods of treatnment nay by

c #&G with the enbodi nent i nvol vi ng epot hil one D

f pgo79pe iARcdiRRtd NG adbihRURB&I YRt of BRIiBFAtbnY 1BR is bidvRied a
human patient. Thus, for exanple, one enbodi nent of

t Rearmaceatiedl Smmulagampior Y agninistaling thahioan pitiepthwhepigpad

| | ? , v | ne D in
o AL KSREROR) BBALS of WA dontle) g SBTPE GEEIone D
t Herameutivcal DYPOkf f el ecrnprtfesbty legveaAD) 0dnd miler siven

th hi D i i ni st dto th ' t

a0 Bt oGm0 2SR e S6p R BF BRIV ERFR R0
dagemhekdwesn pf@0Bet@esh 0YPK 1 nghit.ni stered on a daily,
weekly, or intermttent dosing cycle. Yet another
e GY e MCoARBTE 60 by ﬁ'fﬂﬂi*‘% éméﬁ‘gi*lﬁ’i‘tl@é e tyentiggh ﬂlefeééi”foﬁ tjie‘éa
it ?H&Hﬁ&éﬁ){;cal RHlutabilh f% Ebﬁl A inRRIRI15 2 hiSaEReLR H006n gaid

admnistered to a human patient at a | ow dose an

i $ortrutatiap subitadd foy datvemof p vemilativeanintlyy arel flasp atepognlone D
der L vi ; ! o, A 4. )
pondF e S B aaTo R SRR RS YR PR g g

t leeen mure praf@ihly bdreee 3 -s6(pmein’ded eeenpiac pricedbly eakeen 6 — 60
fornujation conprising epothilone D suitable for
adtifRi‘stration to a human patient in need of treatnent

f p4078) TalRSBRE it} dncihet 8ASELIMPAIQN BleaicHtich, HRHAP giok}ided a
nore preferably, AD, wherein admnistration of the

f Ghaegion fomiviaen fp admingsiplip lephumen paienty wheraintspidg
W e L e e A
t leapraong Tom elopit O &0 H¥e popylsiE dywhebhit [l émEd B TPGS, about 0.5 .

| 30 a0 AR oy SR AP RGBS oo

prevmsfed Gonhatiomcsdidhcakhef006vaihadntiopRanReliaN@rmulations
epothilone D suitable for admnistration to a
are also contemplated herein.

UTILITY
Tauopathies
[0077] Tauopathies are neurodegenerative diseases associated with abnormal
forms of Tau protein in brain tissue. Alzheimer’s Discase (AD) was the first
neurodegenerative disease to be identified as implicating Tau dysfunction. In
particular, neurofibrillary tangles — the presence of which is one of the halimark
pathologies in AD -~ were found to contain fibrillar, hyperphosphorylated,

conformationally-altered forms of the Tau protein. Subsequently, other tauopathies
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human patient for treating a Tau-associ ated di sease,
preferably a tauopathy, nore preferably AD, wherein

statjsticallysignificant cognitive benefits in
trlil%’{‘fpn@gt he di sease, w thout causing drug-induced
side effects and/or drug-plasnma concentration | evels
that would require use of said epothilone D

f aferpidentifioh inclyding fightotepmorah dadentip eudiqrkinganispulinkgd o

y di . LQn, is

y Rl DO T rec v} ek BN phRf colddfletal

e egenedatmg Pk suliseab) adfhgyropldik grestdisaiseoin ddditanrulrdnvith

ient fqr. treatij Tau- i di
orat aripg i DupAtRG - RRES R Eory B rmer
t Resotigndibiat ho 11151 BhftRplotype) Hal bédh@¥dotiakRd wath Paffacs’s on

under | yi ng di sease, w thaout causing drug-induced. side
effserPDATBIOBPRPShiaehhal i BHE B, MERIP TP hat
WoHL G BG4 € BisHRE RineRf ﬁgﬁi@@éa'ﬂi%iiﬁ'?l‘%‘se@ef ﬁfo%ks%&s’e&! nto
be di scontinued. [0072] "According to yet another

e atyolicopbivtlatof] schesosisnakinpamsm-titregnéia cemplen i CGeseh, anultiple
pharmaceut | r.oul at | uj : 1 st rati )
¢ SAERE G bt Aop Al B LA bR BRI QB LA R0
diBzgasiePsyeked el abley Déckenetap a0y, Wospmest pit 2008).abl y, AD,

i n el 1274 formul ati on conpri se dosage
B R e L A R et RO P
PrRE SEBIRY nhebIBEEs 1 Ther®ar@Bix PimafPeBuddb &5 21220 b Tau,
bet ween 0. 001 - even nore fr ef er abl %) bet ween

3 ng/ nk, D ;
0 2pdthese vRpgtHEre fcmgg o alterptise srligise yl-ase eudeVVD): 0bg sefics
R B3k R R0LD P8 Bl ATGH B i
f orithueitheritee fepeatd (VRadnfioni speagst(HRhoftaoniarobnbrrbiphitg dmtain.

V\/[J}E{Jei N ¢ ai d fornul ati on S S iuhak%lbel.f%r d l’li vVer. ofha
curtif REFVETREBA PRIy F8e OBF“%%QL%]? § IORE DR 1ﬁ8r°rh§%‘88
begas n itk dide oBDtheB/pBat dofiine ae hedesdadbioy bibdihyeehe 0. 01

- 5 rr%/m, even npre Preferably between 0,01 - 3.
ngMRpbylet Fespishettbrl e Pr dhereRtAt JOBEnIEPrYngTSh segiqpp are
anflodRsiiaRaef SlARhYKRRENEERING td didsoBBIi ot ol %bH microtubules.
According to yet "another enbodi nent of the invention,

t Hée d-fegnipronfi Tge gxtandskapyriieaibs mrroteiutayyrfage where gris

on.al. i ni.st. ion. . | er reir i,

? BBl RN Lo BLbRMibPuR JTRLR S METEL T B, of
noint hbtyr go@in djyosein o the potrhivbape(Mignani et al. 2007). In normal cells,

there are roughly equal levels of 3R Tau and 4R Tau present. 4R Tau binds more
tightly to microtubules than does 3R Tau.

[0679 Tau is most abundant in neurons where it is predominantly localized to
axons. Tau is the major microtubuie-associated protein in neuronal axons, while the
MAP1 family is widely distributed in neurons, and the MAP2 family is predominantly
somatodendritic. Tau stabilizes axonal microtubules, thereby facilitating transport of
proteins, organelles, lipids, cellular components targeted for degradation, and cell
signaling molecules bi-directionally between the cell body and the synaptic terminals.
Tau dysfunction could interfere with axonal trafficking and thereby affect neuronal

function and survival. The Tau gene can be knocked out in mice with mild
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in the range between 0.03 - 60 ng/nR2, nore preferably
bet ween 0. 30 60 ny/n2, even nore preferably between 3

weXINe yet even nore preferably between 6 BOI/spong041634
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[0075] According to yet another enbodi nent of the

i (et ¥eh, there is provided a pharnmaceuti cal
formulation for admnistration to a human patient,
wherein said formul ati on conprises epothilone Din a

p Ransegeacds) oa ki bptalaept A 2 1 B gbnse pie raysitee the dopld ksbeigut

from bout 0 to 50% ene gl.ycol, about 1 to 10 %
s B8 ButmOnyte 1Py BB Sisisabh o W, YAPEFen
a@d}és@tut@ﬁ@ bidch BtHe PSRy R Sﬁ&!ﬁﬁ:@%&?ﬁ@tﬂ&@ (AGRGL 8 2004).

Conbi nati ons of each of the above inventive
pHAM8%h c e Jb Pered casesr atatiensdm regere arading bavt (Bomptiacs galled

h %ﬁ?g) cabike! t&do}yh{gé‘%‘iﬁéﬁﬂa}lﬁl W1} an gﬁ&ﬂ?&%@ﬂg%ﬁ%@fa{a

neur odegenerati ve ‘di seases assocl at r mal
f gemsnigh. Fauvy PFOP-€ 7 mutatioby decreate toslings to Aizoibnles Insvitro

SRR Bl RSl e AP AR S e D ARG

passtobﬁteld afutatideLslRf the @p}lde herh afipdvas genetda@premﬁmﬁﬂ@ 3Rfor
ch is_one of the hall mrk pathol ogies in Al

f ﬁﬁnj&mt o e Hotar ﬂaﬁsloﬁ F?‘i‘ ma#aﬂowﬁé?ep% LB plters @8 abihty to

C {dab aRtaean@lidonadlet Ar 8575 OX BT Bse hRarba AL %eﬁio&ntzal to
Subsequent |y, other tauopathi es11274 PCT were

i detpfare weth npmestl Guctinns of Bir d dreperea! Add g thoughs st f-amyloid
P%gjf AR SokhHEinhQ,chr onosome 17 (FTDP-1 1),

progressi ve supranuclear pal sy, corticobasal
dgogigr atAltwopgRackéssind loélea"ﬁae], aggredatagy e mpzhhdlogh: fpnmkanf
di seas wi,t h Tau abno

(iHBP bRt gﬂﬂ&lﬁﬁggﬁﬁm Al R S T

IFED6 Bor@RE DA id hiu@StoXtt ! iThd fita ddsgdstihg %mﬁ@ggr@gaym)m
has been associated with Parkinson's di sease,

syREPERRlarpaglesn BeighasthaweriinaeiishserTHEns ﬁf lasunan brains
dy88 FRRMYmodNse @‘Bﬂﬁstﬁ’ﬁc% KexbmtHa A 6RSE s ETR at-%tldn"él and disease stages

pugi [1stica, Blint disease, prion dise
arvgi aﬂmm ¢ disetse bminsdad led bsths corPhsion imbdusams dementivaand

ct1 nw%n urgfr%rﬁ H!ttarléggelgef?rs &elca%e§ 'fM chget %f" ‘f% L1k{z\%\i\§cla,| a

d i P 8E I hopa raure BYRT A FTary

ethuﬁmlan T&O&Ta@afah%mlé ﬁfi’&.&ja@k tafle@dnd s2QO6neukddekedyratbn, dlit
Z%%Gneurons %)’d? tangles do not sI(-x)ow selective signs of distress and are too few in
number to account for the dramatic loss in neurons observed in this model (Andorfer
et al. 2005). Tg4510, an inducible Tau transgenic line, shows dramatic and rapid
tangle formation, neurodegeneration, and behavioral deficits when Tau-P301L is
induced (Santacruz et al., 2005). When Tau-P3011L expression is repressed,
neurodegeneration and cognitive deficits are greatly reduced, but tangle formation
continues. Further studies using these mice show that soluble Tau multimers correlate
with cognitive deficits. Similar Tau multimers are also observed in FTDP-17 and AD
brain tissue (Berger et al. 2007). Finally, evidence for non-fibrillar Tan being
involved in behavioral deficits in AD was obtained using transgenic mice

overexpressing a mutant form of B-amyloid precursor protein {APP) (Roberson et al.,

2007). When these APP mice were crossed with Tan knockout mice, amyloid plagues
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[0078] Tau is a 50 to 75 kDa m crot ubul e-associ at ed
protein (MAP) that binds and stabilizes m crotubul es

and these variants are formed by alternative splicing
(L& B&T al . 2007). The splice variants contain zero,
one, or two (QON, IN, or 2N) N~termnal inserts m
conmbination with either three repeats (3R) or four

r epeabsndddbyt betfavivratidefidts abd b}ea;hlcmﬂhmgxaﬂmm prdveated. In

ns ar e neces
CERE APy 280 tan s s ft o Reepc By ehRee it sypaptic and
SipeigivRfal tibfecn& epagh Bl ASsAd@1iNeEes Far ¥ sdiele, Rbidehtgd
to the mcrotubules (Preuss et al, 1997). The r epeat

d dered of@ walp%|z$hleebﬁhéneqﬂ'@tgwéﬁge%ﬁe phosphoryl ated by
mul tiple kinases, leading to dissociation of Tau from
m crotubul es. The N-term nus of Tau extends away from
t MbicrotubniptStrtbillzatiguof Ew@t;nemh@r“f'@umafﬁi@ bel i eved to

g?ﬁ@S?L I}ild %%%rtgfnf) o % laﬁ,sgsa@r {f'ag roq f;‘ﬁ aglg nmeuci::r(%g%J %}:Jaln%g

MdGeQt. Ubﬂdz Bpoltdigpaik that ababnnaz Qb3 oszm dim;fmblhﬂmﬂn&uon
there are roughly equal, | ev % ﬁﬁu ?%3 4R Tau
e e cterhpatPers R gt Be 1 S@H etigel e T e sapigeibule
t 'a@é%ab@l%ﬁor?@vﬁa e a1 [0 3]acd &tk 1280 7D $tis BRUNERIAL sdcbnd

neurons where it is predomnantly localized to axons.
Taupdteesisifeet ragrombue selotizsbubare hewsessttedaphyripsioitigat
neuyr I leat I |

(R Q1905 WDLLESIARIRE LY bl biapion
p resamraffcitihyhso i:rm:nad@hchtadtm @ nuilbar of tiadsts iz eddigorom dlhose

Gt RngtiiEeh 1o st BehdP b B il Lewy body

t WegRhed Ccharcotdaaniatalth 0icasé Meredilr) spabtgnNAkdphgian®ldesultiss
bi-directionally between the cell body and the

s yH¥EsR pEohE (YFARs 200P2u dysfunction could interfere
Ihdg3pxongl ek fﬁﬂ;ﬁﬂoﬁl&h@%@@ﬂ&e& G&fz@paﬁeﬁ{mg&hwm&mgs Tan,

unctron and survival Tau gene can be knocked out

| PriTe€ Tau trdnsgrinlcdniteware Fﬂ@% 57t e@ﬂlﬂ@xele@ham ak.f200%t [P
and MAP | B gene knockout
il Bg%s °V§fe"%fﬁ%§’q‘°“ Al bl %%ﬁgéﬁgﬁg‘g gt “i%? e‘r?ea ans AR

ekﬁﬁﬁ@t&hﬂjﬂd@%lo@ mmorMéﬁ’atsml s Tdusivedexiiressfoar Pedicdxebidagnent

ny cas i ncl ng .deve Avi I et al
o Mo BOBGIEA o AL S RO P fa T fnd
encaeh RehsEaHin((BOVRIrhITBS:s 68iht SHndVPRE) ACBUSA paclitaxel is poorly
taquat hies, particularly in FITDP-17 and ot her

mvémrlhwa%iﬁetﬁ nfisncenbasfierpbmony fipgtogeiophis the ventral
d oL Jﬁ ﬂapéo?@whﬁh g}e%ﬁgdé% lﬁ&xf. ﬁaﬁ’x'btcu[rfgr. Interestingly, Tau

pathology in this model (spheroids) was unaffected. Since this model does not show
neuronal loss, the effect of microtubule stabilizers on neuronal survival could not be
assessed. Additionally, it is unclear whether the motor benefits observed in the spinal
cord tauopathy would translate into cognitive benefits in a cortical-hippocampal
tauopathy. For example, opposite results were observed with the cross of two
different tauopathy transgenic mouse lines to transgenic mice that overexpress
glycogen synthase kinase 3 (Gsk3). In the spinal cord tauopathy model, the Tau-Gsk3

bigenic animals had reduced pathology, while in the forebrain tanopathy model, the
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and/ or increase their propensity to formfibrils (Lace
et al. 2007). O her tauopathyassoci ated nutations
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predom nantly 3R or 4R Tau. Yet another class of Tau
mitHdi%éds on the N-terminus alters the ability to bind
to dynactin (Magnani et al. 2007). Al of these
mut ati ons have the potential to interfere with nornal
f Urmu: G‘slcm’s'g@x&c ahagals Froweh encoase pafholaBy (Spittaets et #olyhs Terwel
%%O nyI0|d (Ab) leads to abnormalities in Tau.
1 't hough tangl es and ot her Tau aggregates are a

ﬁids@i ogiMicibadlld kRbDEatior BapBdeh b Eored s€MEIkPlandtion € thd effects
t hat._ some_ot her, sol ubl e

d
3}% Hgﬁf 5 Eqiggeg?féﬁwea@ NARYP IR, rsgrerilaning) mfzfi%}%. ke parfigglar,
AR 19 Qgﬁ&?dpﬂgz &rﬁ%ﬂ%ﬁﬁha@ﬂ,@ hR0RBRL, %9 neur()protectwe

neurofibrillary tangles is 'not |rect y pat hogenic
i nlvitibe iolbseropHtlpoamd o frivinoarddls, rcdiding Iaadéleﬁ@mlsrel tstiel s.

8001155?051’11: o%% ’rno%olsl m&?@t{i} 8];0119 I{i@ 'ie%{&l% k gilgg,gagﬁ aa nd

di sease a es sease s Jed
t dexteh@rr@ﬁlﬁbdlelﬂ@tsﬁﬂ fatdlaicohd lsmlli]ﬁn@ard a@ulllpﬂpm&uaﬁaﬁeﬁment mice

ctlon ur.of br r. decade

(Bt f ot Caa Y Asdotiepo i SR P pre gy e 3 ors
t hREY &N forftl @@reﬁ@éé@\ﬂ RAAL, BSpRfifdsHRWAL& Tau, and sarcosyl
neur odegener ati on, but the heurons W th tangles do not

s insolubleTew while insieguing wiubit Baurin SxTemire AMetseake of dwl(0r;
oNEREDIL A aF PR kit BRrb IR YR h SRR L FRBEQEG 81
aao{bsvr)d Wb inbexa?"zgm othag’&s@ame}ci? ggtgfeiéyn?fsgwis bﬁtrthgrenngsi avidand,
b SRt ob P of R RLiogruP FatRSOTEn ptgtfih of fcrorubute

( Eat2 861 M/ R btaBillizatid8 @D dulruddAeRurbad) tHIRBNAR taXP kSR AibUlS
repressed, neurodegeneration and c?ﬁgltlve deficits

aflgivipskizt Iﬂy?i(?%éiuﬂé is Pt knoamnde whibyrhagemgalisntq himey be
F r t | Tau
eSS UL SRR TR SRRl
Taucmmbtiismbmzﬁzg Glgcﬁxlt 39 itohside toqxdotecm agaTrBPpach%xdndthEﬁ

ot ek seueh e A2y AL ok 2000 FLBRLL N SBERS

def1).CiMhen ntrébbiestaBibiial BedisUsicR 8 LRSI LR &inithi§Rred at
overexpreSS|ng a mutant form of b~amyl oid precursor

phigheshsmoiprpeutiRdpess sorsiaherd nem%bmﬁen\ﬁﬁféﬁs Pretae <ppp
m19@9)‘€ﬁ1& & Hlifa & f'{’oJ B KBOGIAULLHM £8b 5% d

pl aques11274 PCT were forned, but behavioral deficits
amicrsyahe}ps ingerpreod medves |Se1s:e\bék%prpve@ts@r¢ciwcel"mqiu@ﬂd4 periptRp2l

D Pglgg%% a ulg?rla );)ﬁcgﬁ%xe an%ﬁN are Bll t1y g%ctdcﬁrog& ﬁgnt Jcfy the
mechanisms.
[0085] There are also suggestions that microtubule stabilizers could have
neuroprotective effects unrelated to obvious Tau dysfunction. Microtubule-stabilizing
compounds protect cultured neurons from multiple toxic insults, including AB42,
oxidative stress from soluble AB40, lysosomal disruption, calcium-induced toxicity,
and glutamate-induced toxicity (Burke et al. 1994; Furukawa 1995; Sponne et al.
2003; Michaelis et al. 2005; Butler et al. 2007). It is hypothesized that microtubules
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behavi oral deficits. Taken together, these studies
show that a soluble, unidentified formof abnormal Tau
WO 200pi1kebF3y t he neurotoxic species M crotubul e PCT/US2009/041634
Stabiliz§}ion for Treatnment of Tauopathi es {0082]
Theré’4aFel t wo maj or hypotheses for the role of Tau in
neur odegener ati ve di sease. One hypot hesis posits that
abnormal forms of Tau disrupt cellular function, mﬂ{le
t heplatakey réfy petanbisin drappert rechanimst s alsg gyregglation of ce
fungt. i [, T ] Iobil ion
( Ay b Ay SRIGE ol Brsln ok el o"
t hemseansicculy pigbdimgicemplats infhe votinityulf hegplasii mpepidrane

o
3 NapRaRe ﬁﬂi@tcla)naﬁérﬂamibmﬁreﬂncmg@mwé bmﬁ brekiengenkatien and
been inplicated in a nupnber of diseases in a ditig?Pto
t hoBereRstng PEPIePRRP SRS PXEBHYET H@SP‘%C'F@%WP@@%@S voTd o

| nchygesbuRl gt Qi S06k) S $ASSmubMEMMbINERY AR Ao known to
Charcot-Mrie-Tooth di sease, hereditary spastic

par apsdiginfineran delhtikralipg duringslissntian phpRINICRESPIHe g cancer cells
ZOOQ%ﬁ%gﬁgggﬂjgggfst if mcrotubule stabilizers could

ben ce't overexpress Tau, PrP T44 Tau
i ransgenic mce were treated with pacUt axel (Zhang et
al ., 2005). P over express normal human ON3R

> T44 mi_ce.
Taubra-Bsefmat 8P8mﬁgﬁﬁgﬂgmgnd consequent |y devel op

Mot @pgélel | Thd Sedpit Grdabf QIRHENURS Boslizen. foRlawipathinx @hd other
treatnment for 3 nonths reduced notor dysfunctiaon agﬁﬁ

i ncreawiseenniady oicieasds MisrTERdesdh the Riadh AoV Tah SPTPE
th eft%{lﬁﬁ%eq's]aéan LARE %‘ox%tyg\ge_r R Rl Heh AlhOMERN of cell

paclitaxel 1s poor enetrant, it was able to
15 nf probifeceion artefifady entbe gastrnintestimdirmms andirmnatqpotehe cells, and

ventral horn of .the.spinal .cor i-eh.. . i :

b1 obpal iRy ol iSRS et 0 EQuR Siciad e

t hi siARe@lled SRhepDkaaion was sdald eehech inShatreinhhtgnpared with
nodel does not shOM/neuronah%Ioss,.th@.e¥f§ft %ﬁ} hor
i PEIRIBH] EsSutsatsi o o RPEmT thislIFaPRgic SFY e SroRiptradst
be 35568368t Gistdanahk Wnililylofesmpinlie@binihethelonid alf life
nmot or benefits observed in the spinal cord tauopathy
200 u kabreindissie agletivierie perivberal issves ipehgly desined property.

corti - hi C oz : QS 1
s lBl o BP BRI ' O sl AR B AR

t auamii-tiyg resansgeminsparess such anBglycoprotear 8G8hiAI Prfinding

RN N R R R R
multi-drug resistance transporters prevent compounds from accumulating in tumor

25  and brain tissue. Multiple labs have worked to synthesize taxanes that are not
substrates for multi-drug resistance transporters, particularly PGP, with limited
success (Minderman et al. 2004; Rice et al. 2005; Ballatore et al. 2007). Co-
administration of a PGP inhibitor with paclitaxel has also been attempted (Fellner et
al. 2002). These efforts have shown results of some taxane entry mnto the brain,

30 achieving, for example, approximately 1/30th the levels of paclitaxel in the brain as in

the kidney with a PGP inhibitor, or brain levels in the pM range with KU-237, but
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bi geni ¢ ani mal s had reduced pathol ogy, while in the
forebrain tauopathy nodel, thell274 PCT Tau- Gsk3

et al. 2000; Terwel et al. 2008). [0084] M crotubule
st&Hi%RGat i on has been offered as an expl anation for
the effects of NAP, a peptide of sequence NAPVStPQ in

several animal nodels hi particular, NAP has
neuly domrdopifiec adxahtstraﬁiqu(l\/ﬁmmli&ﬂ()@@ dienice, apoPtPeih iphiberd are

neur opr ot ct| ctiviti el u nd in vivo
nBat a}nsattrac Otﬁ%c?to IRCICase, an len%aé a%{tra(fw{l oi‘ %X%%CI usi on
(stroke nDdeI) head trauna, chollnotoxc | esi ons,

291 ngs an UReLnIEIt ol A5 ER N FOR A SRS, o o
al 0088006 RpGRAGR 12 QA AihowhASohSdunh FHRBANLRS chd¥ibally

n1n|strat|on for 3 or 6 nonths is reported to reduce

yutw@pcgde oyp endtiessiisn begyl isgleted frem fermaptations €68yrngium
' Qélﬂll%t%g?ﬁrﬁ aswgﬁh.gqrba%ggaeﬁg@g!oggl (gftsTg zuzf%,gxmaa

Sxﬂighamsméem)ﬁﬁtoea( Dnege@owéaﬁn ahtl Paut R G142 (AR ti)d):anshafsky et

t fu
o i ad P SR TP e b et s D B en i ienY o
t ubbdundé @nde NARdaf GiSPityntCRb4IENOABIR, 6DRELI D 6603 342,
m crotubul e formati on and/or stabilization.in Itured
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dysPiret Péand K/P@’n%ﬁéu HW’@O@P&E?PWVE%@U“ tione D using

Crystallization and/or By the Culture of Cells in the Presence of Methyl Oleate,”
which describe the biosynthetic production of epothilone D using Myxococcus
xanthus strains K111-40-1 and K111-72.4.4, and/or other recombinant strains that
have been developed by Kosan Biosciences Inc. (now BMS), to improve production
of epothilone D. Fermentation and purification conditions for making epothilone D
are also set forth in U.S. Patent Nos. 6,998,256 B2 and 7,067,286, as well as U.S.
Patent Nos. 6,583,290, 6,858,411, 6,921,650, and 7,129,071, each of which is
assigned to Kosan (now BMS, the current assignee), and incorporated herein by

reference. See also, Lan et al., Kosan Biosciences, “Optimizing the Heterologous
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to bind wwth a longer half life to brain tissu
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RIQRAE bYsuspAR8H wilibechR¥ ARS8, ﬁ?éy&aﬁfpieoﬁmﬁbfé&:@ﬁkﬁ%% e
stabilizers are substrates of nmultiple nulti-dr

pasitereusectabind ports er wlvesigotychss iRangitpl éﬁr@t@?&aol( PR
m&ge)}gé Q}‘ﬂlt a%ng§§] é s%’dnﬁ%‘!:hlérﬂfelﬁglu[ &?L@@E&ﬁuﬁ rd?l?()? a8

reas ‘cancer resi ahce pro ese multi-dr ug
h@@tlsﬂi Qifurmalt &aﬁnﬁpm lSt/fsBe(tIpSEeMﬁnmom,mrpdmnMaﬁle digpersing or
in tunor

FE G desf et ¢ e again e h 9e AT B Phe glteriph 85"
acids. Pharmaceuucally acceptable compositions and/or methods of administering
compounds of the invention may include use of co-solvents including, but not limited
to ethanol, N,N dimethylacetamide, propylene glycol, glycero! and polyethylene
glycols, e.g., polyethylene glycol 300 and/or polyethylene glycol 400. Surfactants
(pharmaceutically-acceptable surface active agent) may be used to increase a
compound’s spreading or wetting properties by reducing its surface tension, including
without limitation, d-o-Tocopheryl polythlene glycol 1000 succinate (TPGS),
Cremophor, Solutol HS 15, polysorbate 80, polysorbate 20, poloxamer, pyrrolidones
such as N-alkylpyrrolidone (e.g., N-methylpyrrolidone) and/or polyvinylpyrrolidone;

S98 -



substrates for nulti-drug resistance transporters,

particularly PGP, with limted success (M nderman et
w@bRe928083 Rice et al. 2005; Ballatore et al. RODU$20090041634

adm nistration of a PGP inhibitor with paclitaxel has

al d62He¥nl attenpted (Fel I ner et al. 2002). These
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1€ anml@l% e Bdr ekhrple, l%&bﬂmﬂano&skf& usb ;n’ZK’Mad&Bﬂstratzon that
6, 288, 237, 6, 303, 342; WO 03/ 07
6, 4(1@;)31@65 a n@xgre @fé{ﬂéﬁw{en%bqu)l@a 2 ﬁnog&gie?(:é §?cf 18nU "atent No.

200 1 B S
Pat%é@%p?ﬁ@g |fdgg§153 l?slt{gghog{r?g Nk @1%8%&3?%812%%%1 eeac

of glead/ehydraiedaisopdlr crtreepyirar elveelisy glyesrelfdshydaated SRl For
SYNLIGLICEP A% ERANAGE BT 1930) BRA ol 0BG RN Bions

eri'zed as Inpractical tor full-scale
1 phamasiadudd maturebar ebayp Ae tut 70 fOrentdiytvorumet debedrated fedhobfor each

pre aration is to en I

(b@t?HIHe’f‘fﬁ’g vo]lualreq)%g}e%d& aéxd/% gé@r qlbcfhgpraﬁrgg ﬁﬁ%&?‘plth
Pat eifihe Nodextfosh Tdu8SA1Bas forV Bdriistradon, marmayee applicdifususe in
desu&r:ed to provide relatively |arge yi

epotdminisigangerofiigng Rdo gﬁ@pﬁlvp%weadgm&lgﬁtig%dfﬁ s%cf:h formulations, it
d e- %%Q&detﬁg tﬁe%n%ﬁtvdf@%aﬁﬁ% t&hﬁiﬁf‘ﬁd@a aMRt fadsrrealk associated

oxl dat1 on are wel known but al so can be found in
?JDJ SwitRPathemt] afpinis@ @65 (j@mmna@ Wiroose3emgynay pgyreadily obtained by

epol i FURE Mo (B3] "Fur t her et hads. For maki ng
epo{duolpne riHias ereseted farmubatibms dpeficaly tlegnedibs administering
gp gg%tﬁggé BDéna gﬁ égs%?gdlz ?osed 111“@% hlga(?ent glfo 'p@ 1?f A i(sggo published
as U.S. Patent Application Publication No. 2005/0148543), to Kosan (now BMS).
25  This patent describes a formulation wherein epothilone D and a hydroxypropyl-beta-

cyclodextrin are combined in an alcohol-water solution that is then Iyophilized.
Embodiments involve use of about 10 mg epothilone D and about 0.4 g of
hydroxypropyl-beta-cyclodextrin combined in a 60% fert-butanol-water solution that
is then lyophilized (ingredients can be reduced proportionately for preparation of

30  individual, lower dosages units, according to the current invention). The lyophilized
active ingredient “cake” can then be reconstituted for IV administration with use of

water, ethanol, and/or glycol, which may include propylene glycol, polyethylene
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I\/%xococcus xant hus strains K 11-40-1 and K 1-72.4.4,
W83t her reconbi nant strains that have been
devel oped by Kosan Bi osci ences hie. (now BMS), to

i mprove production of epothilone D. Fernmentation and
pelycdlidbatpobox etindint sahianf wenotkie fitpldwulehiht bade 1BraTAVEEN

t h d
7 Do et fuohanitrd hdrogn b Fnl e i 8351555
6 cRBlefigihslandndhlab SQigha ez 7 pdl2ihyleht glyealclooBfothwh TWEHN

assigned.to Kosan (now BMS, the current assignee), and
i AEBPPBE 8 PREEI n by reference. See also, Lau et

a|£00~95}°<05 an Bl pS E‘;Je@ﬁ‘é%ﬁa Q%tfbx%u%dtiaﬁ b Rialed 8LOtPEPUS1
1274 PCT Production of prot lone Din Xococcus

x apithilgse D Biz pridewh sbisiipg (8 HR 1@@n‘g¢m@@y ¢omgprise about 0 to 50%

7 - 280- , t o
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i Wlates tandtvedboitrs tld 85% Ik emh aaBEGM@aIMom spetfically, Nd‘onnuiatmn
12/118,432. This application discloses a conbination

o ¥ AETER and bi osynthetic steps to prepare

epot hi 5@ eep§lesdl V\z@z .aped tednnevRihakell 3@% aaRk;er Met hods
are provi ded in ne or nmore jnternedi ates that

may belQfeewrylsie dyof Aof ot Y hOHOERES ¥ee b3 h AiRgvater or
throug@s@%@ﬁ&%bafdmp@ fpe@minant cells, and then

the bi osynthesized i ntermedi ates with use of

r econbd.ABHE@E0], 4% HEE PdSedhaiob PBYwatdr e converted to
the final epothilone conmpounds via chem cal synthesis.
[0091] The epothilone D used in nethods of the present
| PMPBE | ODne @fbfémdawﬁioﬂiosa@hﬁcbtdnﬁg apiaitone Dt actdrdmad delS

PR RToDAT S oG AR e b dsgpgh melhods

aguriopd] Slh Atstron FRPoRToRE with Qe P%ASP! Bore PRAMAEI QPR D
can be fornulated wWwth a pharmaceutically acceptable

v étricpliable aeid-apytipinng Auitiar Hesaigt o osiferead mpdiddiaf @¢ministration
c %Hfd 1§\'70'i‘\g3 &P Qf ﬂa{ﬂ‘@ﬁ& c%sﬁﬁng@ﬁg& 5%’1& gth T;;fe&gle or fluid or

classi cal manner usin | qU|
digklagn{iBed @pshlady sdhd\tdﬂeta)p parople bhtpetitilond Renayésiprepared with
sitions

node of adm ni stration. . OOQ}%&S Ex | ary .conpo
£ 8P APRERP ORI UpT AR PR L e b s © drrest
S GeltleB 5f BE digTRANSL IR gYbRRoSEE FEMAL Begendihg iipon the
exanpl e, suitable non-toxic,
composition and/or thickness, the enteric coatings are resistant to stomach acid for
required periods of time before they begin to disintegrate and permit slow release of
the drug in the lower stomach or upper part of the small intestines. Examples of some
enteric coatings are disclosed in U.S. Patent Nos. 6,224,910, 5,225,202, 2,809,918,
3,835,221, 4,728,512 and 4,794,001, each of which is incorporated herein by
reference.
[0097]  An enteric coated tablet directed to use of epothilone D is described in
U.S. patent application Serial No. 11/281,834, incorporated herein by reference,
which may be used to formulate tablets of capsules of epothilone to practice the

invention. This formulation involves use of an inactive base particle, such as a sugar
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parenteral ly acceptable diluents or solvents, such as
mannito 1, 3-butanediol, water, Ringer's solution, an
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grl&g Injection [Normal Saline] or 5% Dextrose
Ilrh2 ¥ n), or other suitable dispersing or wetting
and suspending agents, including synthetic nono- or
di gl ycerides, and fatty acids. Pharmaceutically
deed pt wbick ttegntisgigrediery (andpethilonstihod sppifed, which is then
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[behiesitabitito@clude ahcaminmes supleyat iayers timoalie lsmamlrlttamh Ghe
tropget hami ne kila tris drox rreth eor
PR iS i e SR GO B R HGT HoroEer
fror e;adalzmm lsSitaBlel rt@erRPCth MbrhOBE subosHR QA dBclude Medr et gagun,
f or mul atl ons that avoid use of non-ionic surfactants
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at conprises a mxture of propylehe glycol and
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ce lulg%eﬁ v; ‘ié réllé etlh cei ?(?ég,e érg?{)éqr}gwl %&ﬁ%igns%,land E}r/droxr)groyprl rﬁethyl
gie},m:loie pcsiyeglhyyme rgmcbid ahlrdisat e ableodtddyer hoy fuekargh@rise\O

(P AL PR TR A PO TR ool PP R B hge it
RBEGEN Wickil MAhdIiTE diafiydeikad RbeRhindtichPherRBEN
[0099]  The tablet or capsule of epothilone D optionally may comprise other
materials such as flavoring agents, preservatives, or coloring agents as may be
necessary or desired.
[00100]  An appropriate dosage of epothilone D can be determined by one of skill
in the art, taking into consideration the findings described herein together with typical
factors such as the body mass of the patient, the physical condition of the patient, and
so on. The dosage should contain epothilone D in an amount that is effective for

treating Tau-associated diseases, including tauopathies such as AD. Generally, a
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30 to 70 percent by volunme PEG 300 and/or PEG 400,
which can be diluted with saline or dextrose infusion

w0 bawpd322fpr |V admi nistration, and nmay be applPEriu$wn9/ 041634
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use_in adm nistering epothilone Dto patients via IV
addt it ation. In such fornulations, it is preferred
that the anount of ethanol be mninmzed to avoid side
effects associated with ethanol adm nistration.
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ter2-but anol-water. splution that 1s.then | hilized
(PRPERART £l BBl Pl TarliPaty G, bt 46
prepa gao.t)«m _ofohrhgve}i%bmak to dbosrmood?:sage@pkr rHut'tIri]erlinfomaation
according,to the current .invention). The |yaphjlize
aCPPTRIE PR EEpFIontcar de fund afw-rﬁléwr@cfeﬂg‘ﬁw sd for

| 'dsaahmuml, Shd AL QRN d B USRS CoRb Ly, RESHBNG)4): BB S6).

gl ycol , which may include propylene gl ycoi, _ _

p dg@&hy T dup 27 bp@migisipred [dadi0 (veeldin| of OR e nkapingigat basis.

S e : e

oo R HRARLAE b A e oA oL e ek
und® vsfbord wdelt oglfylbeled bpbnaracdkads ochakenothe dgtihsschathies

I I i ... POl yeth . | 1000, .
oo e e e beuaen il e H o the T ot s ictipu
S Riefdnfliugoreha mpli€of AnfigEtFadbA b dDdbsink adginByelRe:dU SR ﬁie@emd
del1ver epothilone Dto a patient according to the
i ehedvie v opsy dubyisdidegngssdedule Whsndoggsiiespd o fine are
9l ¥&Qbed BRQMLR dach Qpiglgaat})@n-fgf%balﬁblﬂg Eas so 1V QahiahANak,

abopt 0- 90% wat er,” ‘and/ or "about to 85% PEG suchas
PEG! 40¢. mdythedargp dlpinfyhealdhyy, degages prowkavidedn may

i b e T S
TRESmebfofetuivanialcertA0 Yhasatietinicairtrials was 100 mg/m’ administered as a
90 minute infusion given weekly for 3 of 4 weeks (i.e,, on days 1, 8, and 15, every 4
weeks), following Phase I trials involving dose escalations of from 9 to 150 mg/m” for
each dose. The dose of drug contemplated for treatment of AD is about ten-fold less,
and more likely, about 100-fold less, and in another contemplated embodiment, even

more than 1000-fold less, than the therapeutic dose of epothilone D that was
administered for treatment of cancer patients in clinical Phase I trials, although the
dosing schedule and mode of administration will influence the dose.

[00103] The present invention will be explained in further detail by way of non-

limiting examples below, which make reference to the appended drawings. The
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85% PEG 400, 10% TPGS, 5% et hanol; or 8.5% PEG 400, 1%
TPGS, 0.5% et hanol, 90% water. [0096] One preferred
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i nvention involves oral adm nistration. U S. Patent
276‘,P§?6, 651 di scl oses nmet hods for oral
adm ni stration of epothilones with use of one or nore

pharmaceutically acceptabl e acid-neutralizing buffers.
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is EUDRAG T(r) L-30-D 55 aqueous copol yner di spersion,
whi ch conpri ses

Injection and Behavioral Testing Schedule for Tgd4510 Study

[00106] Tg4510 mice were used in this study. These mice are a well-characterized,
aggressive model of tauopathy that overexpress human P301L mutant Tau in the
forebrain (Santacruz et al., 2005; Berger et al,, 2007). The mice are characterized by
accumulations of abnormal forms of Tau, including tangles similar to those observed
in AD brain, behavioral deficits, and eventually neuronal loss. At 9 weeks (+/- 15
days) of age, mice were acchimated to handling with a single mock injection of
phosphate buffered saline, performed within a chemical fume hood. The mice were

then housed in cages kept within the chemical fume hood for 48 hours. Following the
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wa bwoeshyd ester groups of approximately 1:1, BETIUS2009/041634

an ani oni c copol ymer derived fromnethacrylic acid and
ethyl aery]late with a ratio of free carboxyl groups to
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wei ght % solids. EUDRAA T(r) L-30-D 55 aqueous

copol ynmer dispersion is supplied by Rohrn-Pharma Co.
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physi cal condition of the patient, and so on. The

d daskigues o Hgpléh #56°dF-n epot hil one D in an ampunt t hat
is effective for treating Tau-associ ated di seases,

i ncl udi ng tauopat hies such as AD. Cenerally, all274
P@’forriaﬂgléefﬁ\@‘zei’mcabsage of epot hil one D admi ni st ered

e at men asSSoCl
(el RSP OE gl IR AR ARG BN ERR R oo o,
b etioee nioﬁn@ @ﬁd.once 1\@0 n‘ghm aﬁeﬂ’lﬁlbﬁng)iﬁ@ﬁm r Bzl sycdﬁdt‘mé f water
0.001 5 rrgvgl re p[eferreg/{ dosage ant%g fhor
PR (P PG4 FOTIch S Baeo oP Ty B0 0 TR e
alek pdridadntay Rom for 2-3 days prior to testing. The mice were placed in a water
maze of 1.5 m diameter, with a 16 cm diameter platform placed 0.5 ~ 1.0 cm under
the surface of the water. The water was made opaque with non-foxic white paint and
the water temperafure was regulated between 22-25° C.
[00110] The mice were given 4 trials per day of up to 90 seconds each with a 10
second rest period on the platform after each trial. If the mouse did not find the
platform within 90 seconds, the mouse was gently guided to the platform and allowed
to remain there for 10 seconds, The testing room rooms each had large external cues

to allow the mice to orient as they learned the location of the platform. Mice were
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deslqgs'hpggwgg@ing he exanpl es t hai

25  [00113] Mice were euthanized by cervical dislocation at 5. 5 months followed by
decapitation. Brains were immediately removed and divided down the midline into
two hemispheres. The right hemisphere was placed into 20 mL of 4%
paraformaldehyde (prepared fresh on the day of sacrifice) and stored overnight at
4 °C. The following day, the brains were transferred to a tube containing 20 mL TBS

30 (pH 7.4,20 mM TRIS, 100 mM NaCl) and then stored at 4 "C until processing. Right
hemispheres were embedded in paraffin, sectioned at 5 microns, and mounted on

positively charged glass slides. The slides were dried overnight in a 60 "C oven and

~35.



foll ow the description of the nmethods. Methods for
Experinentals (Exanples 1 through 5) [00104] The
waeemandnm of Tg45 10, an aggressive Tau transgeti/us2009/041634
nmouse |line, was recently described (Santacruz et al.,
20054 Mek ger et al ., 2007). The Tg45 10 |ine expressed
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t keliggsiMethodcor d); and 3. Rapid and extensive

5 Nesy 1?]?1)6 96Me CRINARalR b IMa PRULANS MREGIVESosiBYe ©- S

mont _preceded by cognitive deficits nmeasurable at 4
5 nppypfibrdlanDengjesknd guttaphionedrdes. Paufioegiaddsd thoGeoshs (5

e | . .
CHRDAD SR8 COPIECHRE L Vs RS SR A
middabath iDx (isteival hes fdr Mpkinuan ehch)) 1009k ethAndl Qwosings or 10

l.uti ' % et hanol i | d j
b S b e T Meped e PeCuEhaanne ¢ Uerbpb En ks
10 WekiButeOaB) NS s bBarthl Yo dindek Rals MnBiks dadh), 9696 dihenal BrwloQimes
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B | o kg - f ,
e e e i R R N R S R
wehdh-tvhea piactpleceil redkaling gil'es gidide splptied (coftainmgd patilyr ititiate)
og:{ren)%@%ss human P301L nutant Tau in the forebrain

( nlta ruz et alL, 2005; Berger et al., 2007). The mce

15 anepiabpr att esdisovay washed b, 6%l 20aR a0kl fabianiales, hicedin
of Tau, i nclgf%i ng tan sim lar to those observed in
{7

I
ABFeBl R PRPareh ]i"B‘?féPiug%‘i? o it ¢ ginulgsendpeshed R Thid o edkgic

| @8R -for mRuMB eESIobitile 2 e HP¥SIni Rl vASS, thdUeb oVt placed in
acclimated to handling with a single nock injection of

pRositaldechipuii¢ &r Sanigetbs and ringest dzanre deioiivddiwates. Thesrictens
i T e I R b 0 S g R ol AR B P o
20 t hvedet 2T 4urRETtain was performed in 0.1% nuclear fast red for 2 minufes. The
sections were then rinsed in tap water, dehydrated in graded series of alcohol (95%,
100%, 100%) for 2 minutes, and cleared in 3 changes of xylene, 10 dips each.
Finally, Cytoseal 60 mounting medium and cover slips were added to the shides
{(Richard-Allan Scientific of Kalamazoo, MI). Statistics was performed using the non-
25 parametric Kruskal-Wallis test, followed by Dunn’s multiple comparison test using
Graphpad Prism 4. The same results were obtained with the parametric ANOVA
followed by Dunnett’s post-hoc test.

Immunchistochemistry
30 [00116] Paraffin-embedded thin sections (5 microns) were deparaffinized and
rehydrated to water in 3 changes of xylene, two changes of 100% ethanol, and 1

change of 95% ethanol, followed by rinsing in water. Antigen retrieval was
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48- hour period, the mce were transferred to clean
cages and brought to a behavioral suite for testing.
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Mce were acclinmated to the experinmental roomfor 2-3

days prior to testing. The mice were placed in a water

rragtereoifog}l 5 mdi aneter, with a 16 cmdianeter platform

pl aced O. cm under the surface of the water.
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C. [001 ] The mce were given 4 trials per day of up
20 t owge capprohaldighaedpluntion land sied eellenvithia Speqimm @geon t he
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hlppocampus was captured using the extract tool and saved as a JPEG file for
importing into Metamorph (Molecular Devices, Sunnyvale, CA) for quantification of
cell loss within the CA1 and CA3 regions of the hippocampus. A modified version of
25  the single section dissector method (Moller et al. 1990) was utilized to quantify cell
loss because of its suitability for thin, paraffin-embedded tissue sections. To obtain
relative numbers of cells, every fifth section was collected as the paraffin-embedded
brains were cut sagitally between the Bregma and approximately 0.75 mm laterally.
Three regions were drawn and counted per section using Metamorph software. The
30 same regions were used for every image and 5 sections were counted per animal, 5
slides apart. Statistics were performed using ANOVA followed by Dunnett’s post-

hoe test.
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platformw thin 90 seconds, the nouse was gently
guided to the platformand allowed to renain there for
wdogesnmls. The testing roomroons each had |BITES2009/041634
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ot PR P 68 S hOE L ey Syt
r errmnaml@]an (EIC@[lZ\/shdedthd oasnltd dfe MMM iaseofitimt Te4510 mice at 2.5 months,
prior to dosing with epothilone D (Compound I) or with vehicle. There were no
- statistically significant differences between the groups prior to dosing in acquisition or
25  during probe trials, which was the basis for separating animals into groups. In other
words, FIG. 2 operates as a control in showing the pre-treatment performance of each
group was similar.
[00121] The Tg4510 mice were then administered epothilone D (Compound I) )
once weekly intraperitoneally at 1 mpk,10 mpk, and with vehicle, and the MWM test
30  was performed at 4.5 months, following this weekly dosing over 12 weeks. The

results which are reported in FIG. 3, revealed that mice treated with 1 mpk epothilone

D (Compound I) were able to locate the hidden platform in the MWM more quickly
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SRAGLLERE: htV\@KI?’ dt3ay R bgidcdnhlefk Yeng O 0Pt Bt ddi feSdpp i@ IqBadrant.

(hypo) for m nutes and then rinsed in tag wat er .

@’tmm@qsgﬂeﬁpﬁpewﬁgm&é? mapaldo prhlongth 0Ariad nemberiohplatipay
T e
m@@@nt:i@:@%esﬂw 12 nusenteesmband thelleatiedwhare the phéloge svanf
R T T
vehicle-treated mice performed at chance with similar results for each of TQ, AR, AL,
and OP, for both the pathlength (A) and platform crossing (B) measures, and they did
not show a quadrant preference. However, the mice treated with 1 mpk (Compound T)
showed statistically significant differences in both measures as compared with the
vehicle group in memory, e.g., in recalling that the platform had been located at the
TQ. Additionally, the 10 mpk group showed significantly greater performance
compared to the vehicle group in the % pathlength measure (A) but not when using

the number of platform crossmngs measure (B).

EXAMPLE 3
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(Richard-Allan Scientific of Kalamazoo, M).
Statistics was perfornmed using the nonparanetric
wKeaoshz2s3Nal 1 is test, followed by Dunn's nul tipCEUS2009/041634
conﬁsriﬁﬁﬁ test using G aphpad Prism4. The same
re obtained with the paranetric ANOVA
foll owed by Dunnett's post-hoc test.
| mmunohi st ochemi stry [00116] Paraffin-enbedded thin
s ed®VBRE (B ciﬁm:mwnét)e afspteof girgrhitepe {1 (Sropwaunghiy on brain pathology,

q%g{l %Es%‘g W%l%ﬁ%tu? an o égsu%lgkg '@lg“eg o@the%?ﬂ)emm& Wam the

changes 0 hange of 95% et hanol ,
f olplrﬂmdg b;;peramﬁsn rﬁ’gevumus \mﬁes hadfshowg ghat T@tﬁ'ﬁﬁ) ezl lost about 60%

274 PCT t th
s Ocﬂ sdieprong gie%%(?$ge g1061|_<ff gm %%Eg? s?sht i) egtshs Kgbn LMt a1,
sBl %lﬂbcﬁﬂ%umwéseﬁtzms fiudbgamingd HeMberaridhe learons in the
cool e

for 30 utes. Endogenou t t
s G objheib ATt ORI, bw?w@’%%t%é@%%&%ﬁae‘aé% HG. s
90%e E/FOC el halLoudl Rutesa 1 Md €3 Vaahk Bﬁ’ubﬁl“{) o s 1§ tHeG@Se at

are In 10% normal goat serumin or one
hout.5 nibhths fillgwing| tte@mt Wigh Vehickh dtoprkrpigpothifpae Qg ompound I),

phos nt i ot echnol ogy I nc.

Rocak g? Iﬁ%epo&@lpo ﬁlp&ﬁmﬁbw%) di | ut ed in t he
1d_r|J_IBg[0h1gr?g; s?urpkﬁs1ﬁghy @yemmegbﬁn afFiEG, thAfftgé‘ﬂOsnmasdrv@esi Wwith 1 mpk
the slides ar at ed W|th ant use, |
antomstgna o Capiga DS Pt v el Beiap B it tepted
i N LBt it GRGdiffen Galetfdes @heuﬁxwgeaaed\mi &:ﬁtcai dﬁdﬂﬁﬁmce

Elite Kit (Vect or Labs Burlingane

f ol treaiedcvithyl ek elcppBHonsdp feorppand Déh?%%ﬁ‘z%mﬁ% of epothilone

bI 3]% ?%&1{1%&1&3?&)@%&(6%66 ln@t}? P!oﬁxlgﬁl'l 2 %&?xs%ﬁ#%ﬁn??&%g@ﬁﬂg&me

11’6 |2 gn(ﬁj@n ivehiSe (ot £ 091L élﬁlemt@lrea&db@th toutek ¢fepetyilpmtth(Gompound I)
Th e agi (&fﬂ %%or\%glf\éelstl'%%t wele, W? 1atn %éturge rtged(e’ csl’e\évrﬁ‘t:agid m*ce and
al lcthé the(é?gﬁ%d wilt:BQ%lpid&g%thﬂderrD c(tce@foeﬁid HnTBese hanigese of
xyl ene ver slips an tos | 60 t
wer ETEREH ilfrad reimiorse f%ylgf % b %Tﬁ %?%F%Ogjﬁamples I

sl i des) Wer §o9aRNRe theald-roluGdwd: 466 (e thgh thb @heﬁﬂﬁ[elr@eutlc
ScanScope’ (Aperio Technol ogi es, Inc., Vista,

20 nagcesgasfadmhvest@m i rtrgn@rxamgr@’e@ﬁ)?me%rcen%%wu p@dlu%ﬁd
hl gpl 151 1§a(1)1 1? %m r}g ﬁ£ glrtﬁthn?étafid#a&lg wi t hi n Spect rum
eri'o roce a region of
OQ}BI)G 4 &&Bnﬂnrheh&wa%émuged ﬁ}ethe rttalrcel] couzats of CA3 regions
of the hippocampus, with significant differences between the I mpk and non-
transgenic mice compared to vehicle treated mice. The elevation in cell count at the
25  CA3 region in the treated group was less pronounced than in the CA1 region where
there is more neurodegeneration at this age; however, these results show an impact on

underlying disease in multiple regions of the brain.

EXAMPLE 4
30 [00126] The effect of treatment on phosphorylated Tau staining in the CAl region
was also examined. The AT8 antibody recognizes Tau that is phosphorylated on both
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hi ppocanpus was captured using the extract tool and
saved as a JPEG file for inporting into Metanorph

w@ Mobesnbar Devi ces, Sunnyval e, CA) for quantiPCTES$10097041634

10

15

20

25

30

of cell loss within the CAl and CA3 regions of the
hilpp@ddrpus. A nodified version of the single section
di ssector nethod (Mdoller et al. 1990) was utilized to

quantify cell |oss because of its suitability for
t Wier?02 pad 3 residwsb Eid é@mdfélspwpis)eldtondﬂsi Tapgs etsttd enriched

th
c &1 RO T g PR R R piPy R DI B ver o oo

sqgiteay | Yibet svoen Alfh @h&pﬁ@m s@itin SENRORIATAD Bl (aféd wigh
lateral |ly. Thr eefléﬁgl ons were drlaovm and coun

o 8elor! ik FGUNBES RGP BFPBR ndieb 1) FHGHISHREnT B egound D

VRE BostiSIRE abSVe. PUEYoTABEEIANE iRlGRATH 808 bIBK. eS&?Nﬂﬁg@ﬁ the
per animal, 5 slides apart. Statistics were perforne

u i %Nd)mhﬂdnpl@mf@@owormh Heappozng bsthrwed mpeht less1274
P T
ﬁ[esﬁ?ﬁﬂ\éﬁl men:sé r&ngﬁge ctarly lgﬁcéﬂgﬁ{s%m%e% ?‘c Qé‘ar?e é{%g% Mice

ahnawted wih de mpkb’éei)oltmloﬁé B(C&mpdmmdﬂ}nhswed@&umﬁhm Jevalis o’é
WeEe %e)tst at 2.5 nonths in the MAWM and assigned to
oRBOBPORASRIME oups (N = 12, 13, 16) such that the
pre-treatnent performance of each group was determ ned
to be simlar. Starting at 2.5 npnths, nice were

adni ni stered a weekly i nErdp®i% dneal (I1P) injection

OlfoizbEITY ERE AL LB LRI D WohlbodfTDiof okl

epot hil one D ( Conpound | the mce
weangledgmiation esthe corien wah exduindd ty Grdlysr sliverestaiting. flfieth

Of (Ev}rf]se@alpgs sﬂvgrnsta%%g%t neu%oip%ﬁfaﬁ(&n%jes i thefﬁto%{ai corﬁ%i( 8

NS wereé ¢o
f GTg4Slﬂhﬁ1e€1 tredndd widadahiiles 1 nﬁ;@a(br tpdthilane D{Kmmpmmdg faad 10 mpk

exper| i nves | ga pic i ster .
eﬁ'?nﬂﬂ}n@ f)rﬁce ﬁ}f& ffe Pt § ﬁ%aﬂnﬂ%ﬁ Ak |SUV%§taW&fﬁw
eeky 85}3*51@%) iy N’I@rstaﬁdsd@yﬁm—t)‘dn@ée@ﬂcnga:ﬁm%ﬂzm&k 3bih¥ gordose
of 15 Chou et al., 1998) Hence, treatnent wit h

1 spskicesponing 418@%&@ Vidobpedivrsaly Asgien bo segakBIG. 24, the mice
| Jrol d
aTen (o Al S g L AR D AR A
b abmgﬁhhitmt taﬂgiea‘tb:hddltb ethovle-trhaed mipehis 1mmuﬂ1tatg§1f fatel ammals

BT B st eRRo PaEP kR ot B g ond
am:q;;:l\&m{ﬁ@ks was observed at the I mpk dose, with the 10 mpk dose again showing
a trend toward improvement.
[00129]  As described in the preceding Examples, treatrnent of Tg4510 mice with
epothilone D (Compound I) prevented cognitive decline and improved cognitive
function over time as compared with the untreated Tgd510 mice. Furthermore,
neuropathological tests as measures of impact on underlying disease {i.e., cell count,
phosphoTau staining, and silver staining tests), demonstrate that treatment with
epothilone D prevents neuronal loss, reduces accumulation of abnormal Tau, and
prevents the formation of neurofibrillary tangles at statistically significant levels as
compared with untreated Tg4510 mice. Thus, the inventors herein believe they are

the first to discover and demonstrate the prevention of cognitive loss, Tau pathology,
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epot hilone D (Conpound I) for 2 or 6 nonths, no
hi st opat hol ogi cal abnormalities were observed in
waoredopitp2s3 t i ssues, including liver, kidney, heRCT/1S2009/041634

testei (@ﬂrenal gl and, bone marrow, peripheral nerve,
ﬂﬁ‘%P nd small and large intestines. {00120] FIG

2 shows the results of a MMM test of the Tg45 10 m ce

at 2.5 nonths, prior to dosing with epothilone D

( Conp oemmerleEnegationipen tgeskmedf with Frustaplpstapidizing compound,

St%ﬁh%ﬁ#%%lh% shoni ficant differences between the

groups to dosing in acquisition or during probe

t ri[a0Ksp] \AMdﬂntmmaHy,t}teenmmrshdr@n havgpliaceneiaughat theth¢rgpeutic

i nt r I n _othe S
ﬁgﬁﬂgﬁs ag evgws W%tn}ahzé\ggwdtﬁ te]?otfl fne % 9 ’I)Eel %(?nrrlé%%ﬂ? d?se
Seac‘d’ép&fd@ﬁtp SPasi@il cbﬁsﬁster{t A&t 2tpendbe réEgH@wér@ rapegtediyvebtained
t hen adm ni stered epot hi

nd T
we elR [egehjoh fheé:ﬁ]@qmqr@lﬁég pptyo;gx?h%io g‘l,:é}(stur@%y fﬁliﬂ?e?is vhﬁcrw gty{he lower

Veh:}o%é 8 mAY atholier oWMdtlé‘sé bR MEhbBEIRGato 1D ARk Bibgratt
followng this weekly dosi n% over 12 weeks. The

r ew@tmm)mim@an%pmwd Aneipial effpet wescbaingd i phmeasures

mece tr eat e

b1 8 PRI e A, b8 Brct1d SRR AR SheoHB IS
1oui a%by\iﬁlr&?zést REEsufés. aﬁd 2 suanstaa]ir,t agrii Sdainodiffergneioyen ehiskrip one

manner %@%}L coul d mce that were treated

Wi t‘ﬁeﬁsﬁ@o@gﬁ P?h npk treatment group showed a

trend toward inpr overrent as conpared with the vehicle

group. These findings show that treat ment of Tg45 10
mce with epothllone D (OO‘?P%W& I) led to

stat i sthGall ¥ Fdr&hm@oﬂp@ﬁwmmgmrbtus@iefsmqtze@nn
relative to ve e treatnent, and additionally, that
15 he | ower dose of 1 rrpkBgisﬁé\fEKmnlenisroved results as

G P i Of Bghm BT P - oPTARES 20D,

usi @8mbdiing INBMEIE W0 523 -aetisEepdfiend®nindeastbidorerD (Compound I)

separat e experinents conpar

el TGP EEL GrRoe Y PR DB o B il
| DL OYEFRREe ke tanﬁ)séé%s BPK o0k wiies ﬁﬁde?@odpo Ha&Eoﬂthmlﬁr
group, was not due to unanti ci pated, ced

20 evezrrquundwme dgedpid wh s Wit Frmeph %MW@@I nd 80%
[ 0012¢ 1 con a%ntx%sﬁglgyé%sg r ﬁﬁget%? % tﬂ@reﬁtl% t8h drén&%){ée cﬁfeach

tralrnin m ce dosed for
no nbdﬁﬁpdimd hhegpaie bamearld l(v@t)h'pejmvﬁahet gona:tourldswm(e mg@ured at

npk,

yarious times after a single dose using liquid chromatography with tandem mass
spectrometry (LC/MS/MS) after an organic phase extraction, as reported in FIGS. 8A-
25 8D and Table 1. Liver levels were not measured in the paclitaxel treated mice.
[00132] FIG. 8A shows the concentration of Compound II in the plasma, brain, and
liver of mice following IV administration at 1 mpk at various times.
[00133] FIG. 8B shows the concentration of ixabepilone in the plasma, brain, and
liver of mice following IV administration at 12 mpk at various times.
30 [00134] FIG. 8C shows the concentration of paclitaxel in the plasma and brain of

mice following IV administration at 4 mpk at various times.
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and wth vehicle. In FIG 4, "TQ' stands for target
guadrant, "AR' stands for adjacent right, "AL" stands
w0m09/aﬁq'za:tent left, and "OP" stands for opposiREI/US2009/041634
Zﬁg Two neasures of performance, nanely %
pat FERGER (A) and nunber of platformcrossings (B) in
each quadrant, are indicated in FIG 4. A preference
for the target quadrant indicates that th

" ol edIPHED bRt o fPIRREAEOT HePphatmed? i RRSvhoR 4t B
du s IE% oA D8in2GAUISE & R0e RIMBS ALY alifidhislati&lYat SASPICAR aldGis

seen omthe data, the vehicle-treated m ce perforned
at twwhesnce with simlar results for each of TQ AR, AL,

ngL‘{’éﬁ% 0@3 b(ﬁ%a eed t’ﬁgtté' g‘?p%ﬁxtl&il é@ 1x§t§E 11 e%ﬁ ﬂ{o%st brain

ne as u r es,
P uaevadtelaptelorapiteal tlkﬁmymbasuteh by Ehecrﬁld O’fem tardmm{hher

1nmpk (Conpound | statisicl.l.. L.gni fican

i T4BrORELEv ST PBYE R i oo &gy bR PPy clearace
Vehh Gl 8@ AP AsxPRIF! YacliBxd brain lebels Re@lIdvw NG paltRulat,he

pl ati}?dor m r?g%pbégeﬁﬁ&foca%(ag& at iaﬁne GES Addi ti onﬁgl ly, the

10 pasktage brain swdndid net axspedinkasme dipedeels far at fresir g tiafice dosing.
o nﬁﬁlerxg»gc(u},&?y, %E&hx\{(ﬁ@ £ C%HQB%H)% hal thi %n@ﬁéd@r@ﬂ@%e@ of remarkably

measur en-us e nunber "of platform
1@r omn@smmemnm e(rﬁ)salemmm@os thap 2idcop@Puifdd (esied]in this

det erm.ne .t he i o

or e wepaeHor ey by e PERL SV RRE SRR Ml i P 24
subgied a6 )TH dehlo@sthgA ﬂ&pﬁ&t@c&afeﬁﬁ(m difhspothﬁtmed?d (Ch:gnpound D
experj nent. Previous studi s sho

m c# thetgreebramn (b@e}%r%i?’mteﬁ% ﬁ Eyngl 2‘5’ RI,%F“&%& figses,

of 108 dlPRAGANRY Syt i9a BotBRD Hige &fﬁ@(ﬁﬂ:@cruz et al
2005) Thus, the present inventors first exam ned the

IHUNtGI3 B Moes specifiently, Tabla hisp@ compapbys in ppestration data for
h| p oca
DRSEATRIGRuL AYUIE? RS NRLAE NSO, s
CA3 aﬁmbmnsmjﬁ Jmﬁppknﬂmfp’uk)smn (tahied mpk.es agpoBediniipntblg) using
foII tre nt wt Othl| neD
oM PPt | 8 Decid o S Ao e et Ry Rtio

[ 00 3gdan ?%fcﬂarabe% Wil t¥ne A%r GRMglTer &esonpduind &e tb thetrlqﬁd loss
Tg4510 mice treated with 1np keg{%thlloneD Conpound
20)  Fam thepawapnd gtenpions e dMe in g LER by agne to microtubules.

vehirgl 816 3E0a @Jﬂfo%ﬁhe 4} E(ﬁ‘%mp&ﬁgs hdt 8leRNE Rss retention in

between the"mce treated with vehicle and the mce
t r edtedhinistdh dnprbseivedfpoChinpand IBhpEngpsiardast Petsiens and 24
th aE]_ bgsepit% t ekchgr{ge Y g}a{r]ll'—to p'i]a%ma ratio with time, this ratio provides a measure
of the intrinsic brain penetration for a compound when data from short times after
25  dosing (e.g., between 20-60 minutes following dosing) are compared. In the Tables
herein, brain-to-plasma and brain-to-liver ratios were calculated by first calculating
the ratios for individual animals, and then determining the mean of the ratios; the

Tables herein report the mean values thus obtained.

30 TABLE 1
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D (Conpound 1) prevented neuronal loss with a

statistically significant difference fromvehicle (p <
wW®@20%)322Fhe mice treated with 10 npk of epot hi POHESID09/041634

(Conpound 1) had CAl neuronal |evels that were

[ i ate between the vehicle-treated mce and the

mce treated with 1npk of epothilone D (Conpound I).
These results are consistent with and reinforce the
iCedipngs! f I dbedsehe Bakavi oPlatmst udireis codc Dmﬂipltes Braindo-

), i.e., show ng|t the 100-fold | qwer e (ile.,.

han t he crgﬁ"ﬁgha g%éut'%‘m&g‘g“ﬁgas ni $t Bﬁ‘ ’s h  Liver
umor xenograft pxperingents) copsistentl m@ﬂuc 2d Ratio
ignificantlly inbroved results in treating fauopathy

dadtsdel A sindtl af tdend] wad4dl so obdérved fB40the NQ
otal cell |count EAZ—regrons—of s the—hip anpus

M th signiflicanti di Pfer encgg bet ween t he|1n 'EHT ngl NQ
ontransgeni c mce ponparedzto yehicte treated mcenNg
‘he el evatloninicell cpunt—at-the-CA3 regioninithe

Competnd gupl wak | €ss prondunced tHan i tRe cal  0.01
egi on whene thefe §F TDre peurodegggerayi on At thi gy,
\ge; however, these results show an inpact on
Ukckbedilonag | dilQease 0ild rrultil,mt’e egi Hfs of t®E5brai n0.05
EXAMPLE 4 [[00126}—Fhe f treatrent—on
phosphoryl ated Tau bSjj‘rq’al ni ; 5|7n the regi oﬁl%s al &§°
exam ned. The ATB anti bpdyzgecogni ze Tay that i $ 0.07
phosphoryl at ed oph-bothl11274 PCTlthe 202 and 205
nesi dues, This fprmfof hypéflbhosphot®yl ated Ban is 011
greatly enriched|n6/-\u nd-gther—Taggpat iy paiert 030
brains. (Goedertiet "al.j1995). [00127] FIiG _6 shows '

AT8 phosphaTau stai ™ ng of & he Tg452360 milce Ireatedl.2

p-t-A—vehi-ehe—1—pk—epoel-hiH-one—b-{Coppound— ) —and—30
O@H?ﬁe’n@l ong D (Cérrpound ﬁ\;) a$ d@%‘?. bed ég%ve 149
hosphoTau |st ai n|ngz4 S J ndi gat ed 1 nogar K| bl agk. 1204
urprisingby, the mce treated with 1 npk of
epot hil one D (Conpound |), showed nuch | ess phosphoTau
staining, particularly in conparison to the
véiN1dBle- thoekingel Tebtsel, pMliGeclis patrydraim pénettont npkvidﬁhced bya
epot.hi | ane wed i ntermedi ate
T A N B R s D S
ofthdnipaditmntvitivh bfmfemqilztmiaom 43 o B p bourdifiky) doding (Table 1).

neurofibrilla
5 At times om 6— 52/ h after dosing, the brain-to-plasma ratio is a reflection of both

(\\ﬁﬁ_lﬁ{ﬁl—nl—rr—rl\\—h

intrinsic brain penetration and retention (half-life) in the brain. The data at6 and 24 h
after dosing of epothilone D shows at least a 60-fold increase in brain-fo-plasma ratio
above ixabepilone, the compound with the next highest brain-to-plasma ratio in this
group.

10 [00139] The brain-to-liver ratios not only provide a more singular measure of brain
retention and halif life, but also selective retention compared to peripheral tissues.
This is valuable because the liver, chosen largely because it is well perfused and tends
to have higher levels than many other peripheral tissues, contains microtubules where
the compound can be retained, unlike the non-cellular plasma. In contrast to the

15 brain-to-plasma ratio where the optimal measurement time is in the 20 — 60 minute
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wo onmgsdf i brillary tangles in the frontal

10

15

tangle formation in the cortex was exam ned by Gallyas
silver staining. FIG 7A shows Gllyas silver staining

the Tg45 10 mice treated with vehicle, 1 npk of
epdfiYohe D (Conmpound 1), and 10 npk of epothilone D
(Conpound |) as described above. In FIG 7A, silver
staining is in black (positive), and "JSfT" stands for
namget it Bpsgenble | to cd)mmwshﬁr mhﬁqiismimahla@p toief dfter dosing

" Per e Ao RES R ot M GRS B3R
D a{ieehpeunde hc)cuiaaﬂnmdtﬁb of edrugl e & @etﬁﬁca}ly retained within brain

neur f|br|IIar t.han dj.d vehlclet eat e
tﬁ‘i“g e CG‘LFanAt ?‘%/'%H“ q'r‘grth%f?m ANTHE LI fhid %Fﬁﬁgﬂq“ﬁ% 15
%hlﬁ Beloctivelly %i:!uﬁé&ﬁ Ale HrilR addtve o WP dek! Fbﬂgstﬁhc% Qa8 e hdtr
cortex and liﬁgmcarrpous was observed at the 1nmpk

d dgsén-twrwﬁ rtieel epthipsiee B8 ¢20dg aremadabli myclahighes o as

t

RS T OKATR i O 5 RS PSR 5 m
em@mhsdtoﬁe(pam@usrpound ) prevent ed cogni tive decl i ne

r}ﬁ?‘#‘!ﬂi V%g@égﬁ? 2%«%%%%&,2%8 llg;ge_ \éﬁ%{l%é{}ﬁ%@g conc tratzons

newdropatiied|f@dogat pdrivds & tase, TR AGUoES8 8f follGPiag bolaIv
underl yi ng disease (Le cell count hosgho'lfau X
1%?@!%#&%??%@ Beloen a8 gescak fidsa?’o"“d Moty piddie-agetht

t ft{%ﬁits WeRetit Bﬁl:e?@@&chét af '2@0@ iR &&w&ﬂ&ssofra%a@ icrltiOS S The
reduces accumul ation of abnormal Tau, and prevents the
f oeswlis plohisskpatigentire eppiiddejovt mﬂgb’@@ aatl isFI&t 16t i cal |y
significant |evels as conpared with untreated Tg4510
m ce. Thus, the inventors herein believe they are the
first to di scover TaBl EdsiRpOSHILONE D IGNIpHevent i on of

C OPABKS2009/041634

he| 993‘ g1’)7/| Df"‘l' annl '
HeRi@ge pé’#aémﬁ SWCLme t Berdft pBREONY { HBrgin/Plasma | Brain/Liver

crotubu| e-stabilizing conmpound, namel g.iepot hil gog,
1001301 _Additionallyv, the inventors. herein have

di scav®red thats, t{h)e t her apeu}tllm eff =ct s (HMN evabl e0.42

u lIIIIUCIJIQIIr\CI

II CP
non-9-1 heaf | y d&ggﬁ dependent %ﬁem ficall )P consi st edt!

dose-gependent §gsults (were ggpeat edl'y qpdai ned i np3g
ch of the behavioral land neuropathol ogical sfudies

eported, | whereddd at the | owé?2 dose|( 1 hﬁk) (abou®-42

enograft | experinents),; a significantly-enhanced

e

r

106=f-ptd-1ess ll—,ﬁll tthe L’”"-'”Uhéke' apeytiT (l)b(:‘ N Lubl%
X X
b

enefg cial effeds was dbtained in all neasures 0.24
16 0.8 210 265 NQ
24 0.9 82.7 89 NQ
96 <LLQ (0.6 nM) 25.2 NQ NQ
168 <LLQ (0.6 nM) 16.3 NQ NQ

[00141] These data demonstrate the extended retention of epothilone D in brain
tissue to at least 168 h (7 days) after a single dose. The absolute brain levels and

ratios in Tables 1 and 2 for epothilone D vary; it 1s important to note that the
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wore@suses3 and a statistically significant di ffBCEUS009/041634
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as conpared with the vehicle, while the higher dose
(10 npk), showed a trend toward effect with nost

0 icle in one neasure of the MAM probe test.
&%@6 Epot hi |l one D Performance Conpared w th other
M crotubul e-Stabilizers in Bolus rV Experinents
[00131] In one group of experinents, ixabep

( S¥ReriBYsHE Hecubrd 1B Table) by 7 wHRpEarely perie Bwé %f‘»ﬁ%@@t tirpes
1 bRBRANERANALL Q7R dﬁberen@ﬁgm% 9)@ el GRe ieftERMRAUMIerVdd that

wer e eval uated and conpared Eacl itaxel after bolus
| wnalbidiffiateneos it I\bchmrdimmantaétpn they eapisexpesurnreiled paeticaterly

d%sea%‘%‘émaﬁf IaJSI ggoxgcgntrrg? 1 x% rﬂ) & tﬁygrain n%tio%h&d
S St v TR o

Clﬁeﬁmp Ithm: s;he I‘@%jmm mmle cazamﬁeﬂ&%amtseentrsmn Em th1srrgas5x§2{at is
Xt rose. ? rel ative hrain }f)enet @g 1
e%éocwnwa%%w ts i mp% %%a%f‘aexpsrﬂlgfﬂrﬁ SHRfe (g ispuer g gy e

oftreﬁd@.%n@ RIERQY elﬁizsacmlrsﬁcsrw R UhieRudlilc\abiiRUS at boiBSradivigr

a SI ngl e dose using |iquid chromatography with tandem

B e ConfEstanys apq teygsely shomt Bpt eaﬂthé?rzjai?] isdrgpalyain
Er{e?rg v suBRari SRRl el Brafil féﬁ aﬁcpre?eﬂﬂlor;r %@oﬁlpgred

ver I{leve I's were ‘not measur ed Btré%i%ﬁe pacl it axel
t m&t@dﬁpwmil 11[(@1@11132]3 aﬁ& @clweh Honexanipée, eonodrnh cegagng in

of Co d e
¢ SePORTRG: TRt teReh R Bl BR b BB
[ @eﬁib%}:p&}hzﬁne Bﬁtsrﬁ@l‘fﬁr ddselgms ced in dbie Bnd3$9 inabkp, stohe
in the

PR in e TS ap e ey aproaspe i ed (0 ¢ Borsy)

FeGmp8ndNEVS if 1&1€ Ot HeilR8: 18e1 A Gllel sty @Esohﬂe{i A able
pl asma and brain of mce foll ow n%qglv adm ni stration

at? el beheew the Iomriloghofiquamsiatipe 2174Q pEY® pldon B3 stydviet 24 hr, a
S'B&Y\ﬁto LG, saa@%sghwnlarama&f (ﬁ@gzra%% ape D (Conpound 1)

pl asma and | mce following IV
acﬂ(rﬂlm‘!]st Nﬂ@l%ﬁ@?&ﬁ&kﬁlkmﬂy divdosenths utd afesrtaif G@UB8BhesTethe

at Conpound d i xabepi | one had nbdes
B S e R R S NG R
byhrédepolialohed (At iddRRliAY pbihilbie D) WeE neSipadWiting @¥ &kt 40
particularly at later tinmes after the injtial
d ng{uftpsofgllwﬁlﬁg holas B winpinigwation at S mpk. The brain and plasma

concentration data reported in WO 03/074053 Al for what is identified therein as
compound 1: 4,8-dihydroxy-16-(1-methyl-2-(2~-methyl-4-thiazolyl)-ethenyl)-1-oxa-7-

(1-propyl)-5,5,9,13-tetramethyl-cyclohexadec-13-ene-2,6-dione, and paclitaxe], are
reproduced in Table 1 below. Data was reported in WO 03/074053 according to the
units, pg/ml, and in minutes; this data was converted to nM and is reported in Table 3
in nM and hr, for purposes of comparison. This data (per Table 3) was not
independently confirmed by the inventors herein buf rather, it is reproduced based on
the values presented in that publication (as converted to hr and nM). Additionally, it
is noted stereoisomerism and/or a2 method of preparation are not reported for
compound 1 within WO 03/074053, and a 13 E/Z mixture is referenced (see page 13,
line 15).
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woavesesrd pl asma drug | evel s for at
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i5 2 Aige at

20

of plasma drug. As expected, pacHtaxel brain |evels
were low. In particular, paclitaxel brain |levels did

dosi n Unexpectedly, epothilone D (Conmpound |I) had
tﬂézegﬁ% )} ned properties of remarkably better brain
penetration and sel ective retention than the conpounds

| east 24pP¢iT/E$2009/041634

tested in this experinent,

as evidenced by high brain
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t He W@bhB/0$40582g. Tabl es herein report the nean val ues
t hus obtai ned. TABLE 111274 PCT [00138] Looking at

Table 1, paclitaxe

is poorly brain penetrant as

evidenced by a brain-to-pghasymatio of 0.1 at 1 hour
| xabepil one is nore brain penetrant than
pacl it axel FagpthHoree IE)Pa’ufqtnwﬁioagwmgﬂmh&shmfsf@alma at 1

af t

bl

er dosi ng;

tef, ﬂ&ﬁ

0oSI ng

gai

? 1(:)[126 ’Ager‘i’onqlgiceflrrl gg&tlgg %a%Opathies, the

r efoh@mtnckwas@ffaimtd'hnlmb exp@ﬁmmb nrarblvzr;geﬁeﬁmmammtoa@ﬂmyé

ret

ent Il% Tp

N353 mp

W

in the brai

oral gavage, respectlvely

n.

Sdgitzonaliy,

a.at.

mnt 6hese

experiments, an 1somer of 4,8-dihydroxy-16-(1-methyl-2-(2-methyl-4-thiazolyl)-

ethenyl)-1-oxa~7-(1-propy!)-5,5,9,13-tetramethyl-cyclohexadec-13-ene-2,6-dione

(Compound II herein), was also evaluated and a side-by-side comparison made as

between epothilone D and Compound IIl. Below, we first report the experimental

detail for preparation and isolation of Compound III, and then the biological, in vive

data 1s described.

General Experimental Information:
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after dosing of epothilone D shows at |east a 60-fold
increase in brain-to-plasm ratio above i xabepil one,

wa bwogsmpound with the next highest brain-to- pPEBT$R009/041634
ratio in this group. [00139] The brain-to-liver ratios
not '38T4P%t ovi de a nore singul ar neasure of brain
retention and half life, but also selective retention
conpared to peripheral tissues. This is valuable
becd0&ri5t hdn kiieellgwisfpoetilulay diebypdsicas s givien irsdageded Celsius.

erf and tends to have hi |l e  han man
b he SRR Bheiadons b na Sroed sl g bl irtgiat e tiet o
t he SOARAUAGsGRR I*aﬁorfe@ti@' BB E5) vHibl b & RS t1AReBS sl IAeqb=0.0).
plasma. la contrast to the brain-to-plasma ratio where
t he Adpevapeiptions At eimiadtout ynder jeduded prehwre (LUnlesg otherwise stated,
it o '
By aitro VB iyt ekt chl o FuBleR ShARR bhe IR erk Funa
(e. B.Gx50dhhS bF rer@rephasadadmut dreplpyiasafow eatedS ihbingn using a

si gnj {,i cant.l reased, ther .allowi ng a nore,

o0 A Ran s ROG S Favien I ko whe s oEap grel, and

r et arvigetestbit i 21 200 Aindr BRholneN&ELGER Bl0S50AM A0 BSEdsS PlthsOf

the brain-to-liver ratios shows that epothilone Dis

hi gHficlrmnseanlesinasiley pét ofi ek min utipges B @Mhermapeiim peette

fohe debiyflrite/Ffer LASEATS959:1R8 ndd NBW mh{(ﬂh Rk Pard aVLE‘/ detector
rati o of epothiTone is 1204, a renmarkably,, nuc

hi ghretat 22 no. dglesoothawed siwedhpurifieatiopswererdans @s4(F-GF mesh silica

I xabepi | . d (Q in.the s
of - Sapet FG sk a0T eI oGl o Dby FeBRpRbet

epotdauipaiesat dod pbraticas.and brai n concentrati ons were
eval uated for longer periods of tine, Le., up to 168
h, follow ng bolus IV adm nistration, using a simlar
protqgo]. as described above, but wth m ddl e-aged
triple transgenic mce (Oddo et al. 2003), in the
hands of different scientists. Thileresults of this

experinment are repqQrted belowin %able 2 and in FIG
10. TABLE 2 (EPOT
denonstrate th [ epot hilone D in

brain tissue to at N after a single
dose. The absolute brain levéls and ratios in Tables 1
and 2 for epothilone D vary;Ol83 s i tajOTHP note
that thell274 PCT experinents descri®ed m Tables 1
and 2 were separately p oeadifff €rent times by
different scientists wt Ifferent strains of mce.
The i nventors have observed that

~<A S

0TBS
20 Phosphonium salt A

PPhs* I

[00146] To a solution of phosphonium salt A (prepared according to Nicolaou et
al, J. Am. Chem. Soc., 119:7974-7991 (1997); 40.5g, 57.9mmol) in 300 mL THF at
0° was added sodium bis(trimethylsilyDamide (63.7 mL, 63.7mmol), and the solution
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wet@snse2soncentrati on, which will influence theChusions/041634

10

15

20

25

smal |l differences in IV injection tine can alter the
exact exposure profile, particularly the maxi nmal

concentration, and further that the TV injection tine
ddR74F¢Fer between scientists. For this reason, it is
best to conpare the results within a single
experiment. Despite this issue, the overall trends and
rveds atiiradefor hianiach eoligdn @S6E6-tbthyl-7-(tetrahydro-2H-pyran-2-

S B eruR R i BE LT e o a5 Tt

[l 8F mg hfhs/adamra@mﬁ Bt tha alixttetoias SMSIdan adh lfcyRT over 16 h.
iqproved brain penetration and retention as conpared
WP REAERTBLHHC 2s PovstsepioIsaHE At b et prizactsd WiWOAc
AEBLE THRERANMNSR: FRORHMODw N bidnes vaﬁz%’gn%ux%ﬁ@ate,
obtai ned fromtwo separate experinents,
Btgred. andcptnesated inavdue. dhe epde profush e’a@tettﬁeé oh a gilicegel

SRRSO PR AP P B e RALE Shl . (o,

natehmetdasxﬂel ZH(Nl\'ﬂ?\)(ﬁooza\w:eliyCzomrqmap&Ialpmh 6.902s, 11),i6m3Tahiy. 520-
Because $ iver levels in the tug¥ described in

Tedtn @ 2Hp 419 4 BEPOUD: hd 1 ERER: Rk &3 (nadﬁ%’tfi tafiEnH);
(LsQ . (AIM. ‘vm(sta’H)Sz 5. g%)(maiﬂ)% 0131 tl 9@(m (S}N%); 90-1. 75 (m

brain-to-1iver rati o was not quantif
thbhel. 73 00t4n) 3MP1G3-D22083HY 1.47 da?dl(sm aHb d118s é@O frh,elH)

r po f
ﬁgggéé 123% |ngeébggﬁg% %%ﬁﬁgglon H§95493}9£ -
Geain. | evel s for t hree epothilones (not |nclud|ng
epot hil one D) were neasured during the first 40
m nutes follow ng bolus IV adm nistration at 5 npk.
W hrain and plasma concentration data reported in WO
03/074053 Al for what is identified therein as
conpound 1: 4, 8-di hydr oxy- Me

16- (1- et hyl - 2- (2- et hyl - 4-t hi agol yl ) - et henyl ) -
1-oxa-7- (1l-pro , 5,9, =
13-tetramet hyT= - J3-eng- 2, 6-di one, and

paclitaxel, are P 1 bel ow. Data was
reported in WD 03/074053 agcording tp the units,

ng/mM, and in nminutes; thi®@Te& a onited to nM
and is reported in Table 3 in n a hr” for purposes

of conparison. This gakasitpRmEae 3) Was not
I ndependently confirned by the inventors herein but

rl8@el , Taa solution of Shiweld berswdiatsnl (lhe, &1 use@l)pn aeeniad
I&gﬁ%@% rP als 'a&c%%l' 1u{er?e§ul? oncvaw%{dt g\oﬂlﬁdéhte é 2 mmol)

onal oSt &I €01 80
rmtlmxmmfw@rs&@at ﬁ»tr V Gnpoared ifto katvapdNagid (i and eqarped mﬁcél

WI i nh eérazocggo 748}3@ éﬂ@nfihe com%m%{i %rgregl)é Salilrgrg Vxlere washed with
‘or:ne and dried over magnesium sulfate. After filtration and removal of the solvent,
the crude material was purified using a BIOTAGE® system (EtOAc/hexane, 10-45%)
to yield 9.8 g (22.4 mmol, 73%) of Synthesis Intermediate-2. "H NMR (500 MHz,
CDCl3) 6 ppm 6.92-6.90 (m, 1H), 6.45-6.40 (m, 1H), 5.15-5.00 (m, 1H), 4.10-4.00
(m, 1), 3.50-3.30 (m, 2H), 2.69 (s, 3H), 2.35-2.15 (m, 2H), 2.1-1.9 (n, 5H), 1.75 -
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line 15).11274 PCT TABLE 3 [00143] Because the data
was reported to only 40 mnutes, only brain

w@aetnszasi on can be assessed fromthis study bBCT/US2009/041634
exam.nj the brain-to-plasnma ratio. Paclitaxel is
prgghﬁigg?o have poor brain penetrance (consistent

wWth the data in Table 1) because the brain levels are

bel ow LL al t hough the | evel of detectio

i SOREBAD eSS4 GOk A1 77 BRemED DR (Gib BR-0S
be @easyrrd At 43885 24N -R@e0adosi ng, and sel ective
brai n penetration by conparison with periphera

ti ssues were not discussed in WO 03/074053 Al. EXAWVPLE
7 ﬁ&gtgilone D Performance Followi ng Ora

Adri M Stration [00144] To further analyze epothil one
D's performance in treating tauopa¥éi es, the conpound
was eval uated in twg experiments iqvol ving

adm nistration to /6 mce npk and 35 npk by

oral gavage, re in these
experinments, an iso ‘
4, 8~di hydr oxy~16- (| - met hyl - 2- £2- net hyl -{4-t hi azoyl ) -

et henyl ) -1 -oxa~7- (I -propyl)-50%BS
£ 9, 13-t et ramet hyl ~cycl ohexadec- 13- end 2J6CdCone
(Conpound HI herein), s, al so eval uated and a

si de- by-si de conparisoﬁ%ﬁgﬁg '?mﬁgf%%%n epot hil one D
andjo@esmyoungla KbiutidalrevalyVidride 61.94:@pO¥3L6 mhel) in 100 mL of
experinental detail for preparation and is&b&tio

of
Conpoliien fhloriiacyas s PGS G LDFORT- oS MimeDIovaY tar: iAfer
desgri; r ' { f orgBhinen inl 16d AL Ricthy
[oo%ggﬁfﬁﬁ“ﬁﬁ%gﬁgkﬁgﬁfﬁghgﬁggg35?gégya|| tgg;rperatll]resyene
1@r ecldoriderwis nddidgne ety riGeived estinueffoIVR mipe dEAL L ét wly fymmol)

on a Bruker Q,..400, ar Nz L RS

ch eWPS(:%#e(g Fﬁ“?&'g VS “rrag 6 g%‘t%e)d inp g(?n l?d ?Rgmértsﬁtﬂ%d NaHCO,

r ef enenwied, tie ketivamiting vak barete( dwice @)th mitheleap oitertided o
were _carried out under reduced pressure. Unless

ot hEhi 5o COMRingH oreppsr R irs oG RE b PP gL
VAL BliSed ARTEITRALD 1SiRAhScrREROIRN®e sleUnd of. BREMITAISough a
10 reverse phase colum enploying a flowrate of 4

Ll / short Si9: erguran.Glutiog Tith 151 IPerbReane solyinkdind Renopation o
in §acm) 'Btovygeala g‘h&r}nﬂﬂmﬁ,l‘mo%b Hpélym}@glgh@ermediate—a‘ as a colorless oil.
"H NMR (500 MHz, CDCls) 8 ppm 9.6-9.5 (d, 1H), 6.9 (m, 1H).6.4 (m, 1H), 5.2-
5.1(m, 1H), 4.1-4.0 (m, 1H), 2.7 (s, 3H), 2.3-2.2 (m, 3H), 2.2-1.8 (m, SH), 1.7-1.5 (m,
4H), 1.4 -1.2 (m, 3H), 1.1-1.0(m, 3H), 0.87 (s, 9H), 0.03 (s, 3H), 0.01 (s, 3H).
20
Step 4:
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UV detector set at 220 run or Phenonenex-Luna 3. 0x50mm

1Qu reverse phase colum enploying a flowrate of 5
waorkoopitse2665i ng a 10 rnM amoni um acet at e PCT/US2009/041634

acetonitrile/water gradient [5-95%in 3 min, wth 4

rdlw 4Rt time] and a UV detector set at 220 nm Unl ess

ot herwi se stated, purifications were done on 40-63

mesh silica gel col ums, or using a BlI OTAGEF Hori zon

system or using specified HPLCMggui prent and

conditions. Step P Synt hesi s d nternedi ate-1 OTBS

Phosphoni um sal t ution of

phosphoni um sal’r<A d ing to Nicolaou et

ai, J. Am Chem 1997); 40. 5q,
57.9mol ) in 300 m_ THF at O was added sodi um
bi s(trimethylsilyl)an de (63TEBSHL, 7muoh, and the
solutionl1274 PCT was stirred fo ' A sol ution of
(6S)-6-nethyl-7~(tetrahydro-2Kp

yl oxy) hept an~2- one (prepare us

7,326, 798; 14.54g, 63.7 mmol) i of } THF was
added rapidly, and the m xt@Qre O warmto
RT over 16 h. The reaction m re was poured into

saturated NH C 5and extracted with EtOQAc (300 mL). The
or ganl c layer was washathesis interipedipfes4 dri ed over

e r’?h@ Hl gm%gt%f I\;\;Iaag bt £ r(ﬁﬂg RGP %fia%%ziz%‘!t@féb%ﬁ))

puri on a silfca
( Eta@ﬁﬂ?olwed a"ﬁ@ 200 HDUF THE ayi78t waslﬁidgd (BOL B mer freshBofxepafed

5 Sﬁ{ Wi @%ﬁh@%ﬂ@@@& pﬁ)oll\fRoof SN e %?Tgbtoxanﬁ—

4 yB- %n&hf{lﬁbptdztg -ofe (‘Kl&@tél QQntfzéHs 2503-3@5 (@(‘)@5)}3 E(tﬁ%mé Vobls,
3.0.3.3 (1 25-3.05 (m | H),
5 gt Bty 30°% At copLODYTHF gtk 00N ZBCk 350

| 'fﬁL 3% nZéoU \%asﬁagdéd’nanc?’ﬁia resé-lﬂﬁ?so‘h?_%oﬁ%va@ rsnlrr&"ﬁ)r 20]1114’15 A Ty
0 s@ignmoof(ssm@gsjs In&H)leduN@3 (L ENE)O6rivRp]) esmaE oﬂﬁHFmNéqed

10 ~ o?ré1r 420 . fr)nx%ure was stirred for an additional 8 h at -78°. The mixture was
poured into saturated NH4Cl and extracted twice with EtOAc (300 mL). The organic
layers were washed with brine, dried over Na;SO4 and concentrated in vacuo. The
residue was purified using a Si0; column (EtQAc/hexane, 0-10%) to provide 7.5 g
(11 mmol, 69%) of Synthesis Intermediate-4 as the first eluting and major aldol

15 isomer. "H NMR (500 MHz, CDCl,) 8§ ppm 6.90 (m, 1H), 6.43 (m, 1H), 5.15 -5.05
(m, 1H), 4.15 - 4.00 (m, ZH), 4.00-3.80 (m, ZH}, 3.50-3.40 (m, 1H), 3.30-3.20 (m,
1H), 2.85 -2.75 (m 1H), 2.69 (s, 3H), 2.35 -2.15 (m, 2H), 2.10-1.90 (m, 5H), 1.75 -
0.75 (m, 41H ), 0.05 - -0.05 (d, 6H). MS (LCMS) [M+H] = 678.47, [M+Na] =
700.44.

20

Step 5:
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wW@Booen seasmol

10

15

Synthesis Internmediate-2 [00147] To a solution of
Synthesis Internediate 1 (16 g, 30.7 nmmol) in 300 nL

nonohydrate (5 83 g, 30.7 mmol ). The m xture was
st} 2rfté&yrfor 7 h, poured into saturated NaHCO and
extracted twice with nmethylene chloride (300 nL). The
conmbi ned organic |ayers were washed with brine and
dried over magnesiumsulfate. Maer filtration and
renoval of the sgl vent, the cr ide material was
purified using B OTA ’ ( Et QAc/ hexane,
10-45% to yi 9;8 g 739 of Synthesis
| nt er medi at e- 2. NF NME] c ) d ppm
6.92-6.90 (m IH), 6.45- 6:40 5.15-5.00 (m
IH), 4.10-4.00 (m IH), 3@63 PTBY. 69 (s,
3H), 2.35-2.15 (m 2H), 2. , 1.75 -11274
PCT 1.50 (m 5H), 1.50-1.25 8. 0-0.75 (m
13H), 005--005(dd 6Hy". M [

[ MtNa] 460. 24. Step 3: IS

[ 00148] To a sol ution of (©)yx Q/I § (2.94 ni,
33.6 nmmmol) in 100 nL of ne ne chl ori de was added
DMSO (4.88 ni, 68.8 nmmol) slowy at -78. After

stirring 10 nminutes, Sgyhehc@icsneditte? nedi ate-2 (7 g,

1 I sy

S ﬁo??q;gg?\% gbl([:l% o c?f rﬁng@% EYe%xg&ﬁatg hlg EAHGS M‘ﬁx%if%g EBP‘
meihylenashlaritiied ) waschdidni?, orlutdinedo %sﬂaﬁ%mweld ft)lzbowﬁrhmreﬁ-

to -.10. Aft at ur a d aotl

P e S L R R SRR 75 S B f bR Bk s

élﬂﬁw@% waﬂ_lkd'l@ EDo&r ned, ;ngﬂf I N6 sdat&yi&:ﬂwamkh am@&gﬁdteﬂmﬁﬂi
rine ried over Na SO filtere aorate t

gipthylenechiorifise The Sreamie 1%8&%%88&79{1 \Si Drie; figedeay pighp2S0s

t Bk PMY BotenBnRdt reﬁloqec?mq}éjzm he Sdstdfub Ads WhitRd bR %{081()2 column

Et OAc/ hexane sol vent, and concentration in vacu

p(BPRdEexapeg-1006) terrisld SOBYE hé‘?m@?!ﬁtehse@ i, 9.84 mm01 83%).

CW ppmﬁ@@(g?)?ﬂipgﬁ b?@f; ?% 3-4% i %5,(%93-0%»

5425 5za(ﬂm1H)M1o4ob{141 DELY, FRO043E90, (2 1 ), B0 ~3H)5 (02,189, 3. 1’23

S 7010 1803 0o 0, 188 0 e Siegad Bsgl ol 2 et )

(370375 &, 80018 270PE], 12H).MS (LCMS) [M+H] = 792.48, [M+Na] =
1 814.44.

Step 6:
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wo zidobosxess To 200 nL of THF at 78 was added 70rPGi/USZ009/041634

16

15

Synthesis Internediate-4 [00149] The nethod of Kl ar et
al. (Angew. Chem Int. Ed., 45:7942-7948 (2006)) was

0. 5Mfresh|y prepared LDA (35 nrool), followed by 8.48
g 1236PE ol ) of (S) 2- (2, 2- di net hyH, 3- di oxan- 4-

yl ) -2-nmehyl hept an-3-one (Klar bt al., Synthesis,
2:301-305 (2005)). Sti rring was continued for 30 mn
at -30. After cooling to -78, Biesolution of 1.0M zZnd 2

( 35.0 nm, 35 m1$ and the resulting

sol ution was stjYrs A A sol ution of

Synt hesi s i 16|, 06 rnnol) in 50 nL
of THF was addedNoVekzs~ b1, The~g xture was stirred

for an additional 8 h at =78. The
into saturated NH C and éxitact edgs Q@)W$h Et OAc
(300 nL.). The organic |ayers were V\Qsed with brine,
dried over Na SO4 and concenframs “Wngacuo. The

xture was poured

Synt hesi s

Interrredi ate-4 as the firs};—{eln and maj or al dol
isomer. 1H NMR (500 MHz, CDCl 3) d m6.90 (m IH),

6.43 (m IH), 5.15 - Bympsisdyteypayt lat% 15 - 4.00 (m

2 . 09- s m3oR B
i O Ryl s (0 o9 2R o
(ethan2H)t R T2wasGddedBtofurspesiMnic dcid Bonol@diak: (LM g, 4.2Hmmol).

D088 iringita h Sl oM i Rl iy e Pyt e MR

1500 EfA @ Belodiabnayefs wayhiivhdsd sithbrineg diiad @=4N 62809 and
11.8 mmo ) in 200 rnL of nethyl ene chI orj de at

DI 1 VT TS T O WRLIPREg 1 Pbihea I gpediate-
t §fﬁ§>elﬁo}ﬂb%ﬁeﬁla¥ brz%aﬁ&é whie bmlwlgg%tafm%@@g@m (8.13

he m xture was towarmto RT

o%@Aq/eeme ﬁ@tﬁﬂ%’d tq yield Syaﬂi@w@n@dnmﬁéﬁga Ad S0k &8 (H

Mk B0 P BRI P ceo U, SRR R TS B ) B

weoe(f, le;rH;vaec(sbég 50 mz/ahug, 3.308. 580?%; tHe3 IS, GFngl, fipd.6643.58 (m,
| col um C exane, S

e oo o5 68 T 388 2 4 pee, SBnpiclis Tveb R0
M Og&??nh))ll\ﬁ)g (PRSP Sysd4d. 6.44 (s, IH), 5.15

Step 7:

oTBS 0TBS ©
Synthesis Intermediate-7
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WO n003R53 1 H), 2.70 (s, 3H), 2.35 -2.15 (m 2HCT/US2009/041634

10

15

20

4.25 -4.20 (m IH), 4.10 -4.00 (m IH), 4.00-3.90 (m
IH, 3.90 - 3.75 (m IH, 3.75 - 3.70 (m IHX 3.10

2];1‘80-1. 5(m 5H, 1.70 0.75 (m 50H), 0.10 - -0.05
74BEf . M5 (LCVB) [M+H] = 792.48, [M+Na] 814.44. Step
6:11274 PCT Synthesis nternedi ate-6 [00151] To a
solution of Synthesis Internediate-5 (6.8 g, 8.58
nASISR] i nTao®luion of SytthrsisdhtermedRIE-tdsz, §@8 eninol) in 200 mL of

APRBPUETRR I, 8 G EARa TRRINAL Bl 055 e i)

tove-binyidimeteylvi$ trék:bfoamt}ademlfbﬂmeﬂvﬂ)é\m FhO nangaiihe mixture

et AR R SR B ot el Bt iy WG AN ng
I eg;trgétecﬁwﬁ Mesiend dlii&fd@fe tﬂ*h@&xgamésolaémwmv@p&aed @z{duﬂ@cmde

products were usi ng a Bl OTACE(r)

("B EnaR e 1B1nglu@1p§rerto§ 267ith Bhcthesing ( Hy 20%) to provide

s AnEafae g4 By RPTROMgecd SHNMR GARABCHME S por

|6 (s, WY1 644 45, 08), (Sm()-ﬂ.(H) (m, AHDGk 13 -9m0((m, 1HH)3,953- D& @n, 36,

( I 3..75- m : .6 -3 5 I
oy s 5 51 o Ty ik 3 6 50 g oo sy 160, 2.6
2(s Q@i)oz 76 6% gﬁo;iﬁ), 2.60 10: 75(m06ﬂ5) (O m :DZH) (mn, M1 LCVB)

= 752.4 Step 7: Synthesis Intepnedlate 711274
PCT [00152] To a solution of Synthesis nternediate-6
(Reg. 6.65 mmol) in 200 nL of nethylene chloride at 0
was added 2,6-lutidine (7.7 nm., 66.5 mmol), followed
by r -butyldinethylsilyl triflMeronethanesul fonate
(9.16 nm, 39.9 qyol) The m xtdre was allowed to warm
to RT over 16 h sat urat ed NaHCO and
extracted w The organi ¢ sol vent
was evaporated an e was filtered

provi de Synthesis I|nternmedid®-7
100% . 1H NI\/R(SOO MHz, CDd ) d
(s, IH), 5.20-5.05 (mHQH) .
-3.85(mIH),380- (
IH), 3.60 3.50 (m IH, 3.10 - &
TBSO

"9 (s, IH. 6. 44
(m IH), 3.95

Synthesis Intermediate-8
[00153] To a solution of Synthesis Intermediate-7 (5 g, 5.1 mmol} in 80 mlL of
methylene chloride and 40 mL of MeOH at 0° was added (+/-)-camphor-10-sulfonic
acid (1.18 g, 5.1 mmol). The mixture was stirred for 6 h at 0°, poured into saturated
NaHCO; and extracted with methylene chloride. The organic layers were washed
with brine, dried over Nap; SO, and concentrated to yvield Synthesis Intermediate-8 as
an oil (3.6 g, 4.15 mumol, 81%). 'H NMR (500 MHz, CDCIs) & ppm 6.90 (s, 1H), 6.44
(s, 1H), 5.2-5.1 (m, 1H), 4.1-4.0 (m, 2H), 3.85-3.75 (m, 1H), 3.7-3.6 (m, 2H), 3.1-3.0
{(m, 1H), 2.7 (s, 3H), 2.3 -2.2 (m, 2H), 2.0-1.9 {m, 6H), 1.7-1.5 (m, 5H), 1.5 -1.3 (m,
3H), 1.3-1.1 (m, 6H), 1.1-1.0 (m, 4H), 1.0-0.8 (m, 35H), 0.1- -0.1 (m, 18H). MS
(LCMS) [M+H] = 866.49.
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(s, 3H, 2.25 - 2.15 (m 2H), 2.00 - 0.75 (m 67H),
0.10 - -0.05 (m 24H). Step 8 : Synthesis
wO mioensmesi at e- 8 [00153] To a solution of SyntPeEBUS2009/041634
Intlgﬁﬁg&ate 7 (59, 5.1 mol) in 80 nL of nethyl ene
chl and 40 nmL of MeCOH at 0 was added
(+/-)-canmphor-10-sulfonic acid (1.18 g, 5.1 mpl). The
m xture was stirred for 6 h at 0, poured into
saturated NaHCO and extracted with nethyl ene chloride.
Th%é%@gam c layers were washed with brine, dried over

Na and concentrated to yield Synthesis
Internediate-8 as an oil (3.6 g,M#& 15 mmol, 81%. H
NVR (500 MHz, CDCl ) d ppm6 90 | H), 6.44(s, I H),
5.2-5.1 (m IH), 2 .85-3.75 (m | H),
3.7-3.6 (m ZH)—g\S : , 2.7 (s, 3H, 2.3
-2.2 (m 2H), 2.0nE 5 (m 5H, 1.5
-1.3 (m 3H), 1.3-1.1 (m 6H) (m 4H),

1008(m 35H), 0.1- -0. 10(11B818H) M5 (OENS) [ MrH|
= 866.49. 11274 PCT Step 9: Synthesi ¥ medi at e- 9
[00154] To a solution of @xal yl (0.8 nm., 9.14
nmo) in 40 nL of methylen 0 was added
DVSO (1.24 nL, 17.5 nrnol). Afte I firing{for 10 m n,
a solution of Synthesis Inter [
nmmol) in 40 nL of nethylene c orlde was added. After
30 rnin, TEA (3.76 ni, s&fhdlisni@inednasy added and the
reaction nixture was allowed to warmto O over

h.
Bat @PHHEd Tarsduicas! asrld shigrde chfgmh 914 ol 40 mL of
%fﬂrge &l e% cgﬁotrﬁ{s Epggwxlvgsrh% r | e@l"Sth‘P 24 18 1@"39{%1%1? ARM&ESing

bri ne over
confoend fnat, edolitiorvafSyothesds ipteouédige 33@16 Be“s i-‘smmoi) in 40 mL of

h%%@e r%é%%? & g %ﬁ%@%&?gﬁ@ g'?dﬁg%z'r(%l?&i’%@s Hdded
6. 44ha(iBe reﬁdf&)n n‘ﬁxtare(vﬁas allbﬁred tb wart tal0°(aver 1 k) Sat&aﬁd MaHC(h was
1c§ |_|) a@le_?? ax(dsthe gprture 2\(&6 epgrafte@ mﬂ ﬂq}hyieg\e ﬁhiir% ( e ogﬁgﬁnc Igyn}s
w%re %va%l@d uﬁfﬂ)brmg: cﬁied lwe"} NaE‘SO%)ﬂ c%rgeiﬁraled]m G0 Provide
St e Pynlisik 1@%3@@»9 as an 011 (? 6 g, 4.16 mmol, 100%). H NII\HR (SG{')_I%\/IHZ
CDCl3) 8 ppm 9.77 (m, 1H), 6.9 (s, 1H), 6.44 (s, 1H), 5.3 (5, 1H), 5.2-5.1 (m, 1H),
4.5-4.4 (m, 1H), 4.1-4.0 (m, 1H), 3.8-3.7 (m, 1H), 3.1-3.0 (m, 1H), 2.7 (s, 3H), 2.6-2.1
15 (m, 4H), 2.0-1.9 (m, 4H), 1.7-1.5 (m, 4H), 1.5 -1.3 (m, SH), 1.3-1.1 (m, 5H), 1.1-1.0
(m, 3H), 1.0-0.8 (m, 35H), 0.1- -0.1 (m, 18H).

Step 10:
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Synthesis Internmediate- 10 100155] To a solution of
Synthesis Internediate-9 (3.6 g, 4.16 mmol) in 120 nL
w®2o09/mBseF3 and 85 ni of THF at 0 was added 30 MRCTUS2009/041634
g g% thybut-l-ene (18.5 g, 264 mmol ), sodium
@? phosphate (1.6 g, 13.2 mmol) and sodi um

chI orite (2.98 g, 26.4 mmol ). After stirring 2 h at 0,

the m xture was poured into saturated Na2S O sol ution

(100 mL) and extracted three tingS with Et OAc (300 ni)

The conbi ned organig:_| ayers weregxyashed with brine,

dried over Na SO, r/te i n vacuo. The

( Et OAc/ hexane, 10- 50
10 as a colorless oil (2.8 gm;% 18 1
(500 MHz, CDCl 3) d ppm 6.93 (s, |H)
6.46 (s, 0.5H), 5.25-5.0

4.2-4.0 (m IH), 3.9-3.7 (W oA (M I H), 2.7
(d, 3H), 2.6 -2.4 (m IH), 2.0-1.0
(m 23H), 1.0- 0.8 (m 35H DW. 1o_- 8H). MB

1 (m
(LOVB) [M+H] 881.53. Step 11:11274TB8T Synt hesi s

I nternedi ate- 11 [001 l, of Synthesis
Internediate- 10 (2.8 th:?Slign&% {ﬂ%ﬂe ? 5 irnL of THF

at ﬁﬁl%ﬁlfs ?@Q@cﬂutmh S@Aiﬂesiﬂlnteﬁmﬁlﬁdﬁe 9 ThéegM. da amel)wab20 mL of
stirre or 6 , then Oure at. ur at

ot FREVRE B B TR £ R g e of YHE Gapionagl o (183
or g% g trln?c%f\ﬁ@@dnﬂﬁ B@ly%éé?@gos‘ﬁhét@(ﬂ'@ 16.2%801NanPLBiui ghiorite

sat Ur at ed brine, and dri ed over Na2SO4 to
g| vE-SBymPhié sinsol). mf@r st b at 0P thy griguspves poedinto epirged

(s, O Bhgod Pty g Mgk e Op R APLE, She
I H) cordbidda-ofg D& 1fyess, Wérb-l)v,ash@d 84tB bing, myied ¢fer N&25Muand (m
5&@%@3@@ i }gﬁcuo éﬁ?& refl%le (Wﬁf p\f%nd uﬁlHé E%(%’FEGE@? slgigl)l

16 0(]Qoﬁcﬁqeaané@bi)50%§)tolg1& @n(mls Ibzelrl)nedlwm laEA/S@!oﬂMbﬂ (2R g,
766.3, [MH2 748. E/Z M xture of

Conpalintinai PODT S50 SBIAIEPEH SRPBMTHESIED, €06 5, 0.5H),
| nt grpedhabs-s 2bLs § nbie8; 4.3-B90R! Dyl 246 (185, 3.93.7 (m, 11D,
3.2-3.0 (m, 1H), 2.7 (d, 3H), 2.6 -2.4 (m, 1H), 2.4-2.0 (m, 3H), 2.0-1.0 (m, 23H), 1.0-
0.8 (m, 35H), 0.1- -0.1 (m, 18H). MS (LCMS) [M+H] = 881.53.
15
Step 11:

-56-



THF at RT was added TEA (2.36 nL, 17 mmol ), foll owed
by 2,4,6-trichl orobenzoyl chloride (3,31 g, 13.57
worembN3223he reaction mxture was stirred for 2ZBCTUS2009/041634

thqq%%gﬁﬁrPCT diluted with 260 nL of toluene. The

tol'uéne solution was added slowy to a stirred m xture

of DVAP (3.86 g, 31.6 nrnol) in 1400 nL tol uene over 4

h, alter which TLC i ndicated conpletion. HO (4 ON5

12.5 nL) was added, and the sol fit was renoved in

vacuo. The residue [ urified using a

Bl OTAGE(r) syst ( , 0]10%, providing a
m xture whi ch contgj [
above m xture (13

product and the

Z iSonerss) including Conpound H E
(1.1 g). M5 (LCMB) (520.2, @3¢ 2). (s [tmgial was
subj ected to deprotection w thout Sy
purification. Step 13: Copp
solution of the reaction m
was added 1 nL of TFA/ CH2CI 2| (200 v/ ). The reaction
m xture was transferred to &Hice_bath an tirred for
I h. The solvent was renoved in vact8S addi ng snal
portions of toluene t [.8s BYARQNALIRY, Wwhich
provided a white solid. e sane reaction was repeated
Wi tjp0lssp no ofoliithvd af Sprithalsl Iytemuadiatd- BH(2rf & BURenmdlhim S mb of

Col O (L etTHER A (i s B a2 e Ten
$0l }%{/glreﬂi 8 QatiBled NIEL Whi bRr8Rl ndicash Baken(30p nil). Sherl

of OH, and purified by HPLC (Vari an, namax PDA-2

det exmbined opgnslayes e Bishah witAHGLAL @ N, 300 1RLD stieeteg NaHCOs
B: it ki) j %: [0S leGikte- | i
R e BB SRt T T o
4 10% #19,3 B2 10000 15 SIMPE#HR MHnaD e tSapm he 6, 118), 66-6.5 (m,

the 13-7 (1- i ' by..0b ' f
N7 aebhimid) GRS b it 4 P575 6 uRes e e My ¥as 2 m
poret iy, 3.1 MR 05082 Mg, 29DCI68)d, . 82 4. (14 15 2.4-1) (m, 2HD),
6.75 (s, IH#) 5.15-5.05 (m II—(D, 5.05-5.03@ L H)
. 483220, (1), 204-8 (3, €31, 3149 @l 2FMS GG -)é}“z‘%*. )=1766.3,
- , 3H), 2.55-2.45 2H), 2.35-2.25
hﬁ')z[ﬁgif“%%és(mk?m, 2. 00 (s,(gll-b,l_bl. 904.80 (m (m
1.80- 1.65 (m 5H), 1.60-1.45 (m 2H), 1.45-1.30

1.25-1.15 (m 3H), 1.05-0.95 (m 6H),

3ZZL3

4
(
2
I
( 5
0

.98‘-"*'6_?1%‘5 (t, 3H. M5 (LOVB) [MrH = 520. 3.
Me

mw*gijﬂ\xﬁJ”a

15 O on ©
13 E/Z Mixture of Compound 1T

[00187] To a solution of Synthesis Intermediate-11 (2.6 g, 3.3mmol) in 27 mL of

THF at RT was added TEA (2.36 mL, 17 mmol), followed by 2,4,6-trichlorobenzoyl

chloride (3.31 g, 13.57 mmol). The reaction mixture was stirred for 20 min, then
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[ 00160} Peak 2 was determ ned to be the 13-E isomer
(Conpound HI for Exanple 7 experinent, below by

W(ahme/mmsa)f NCE between the C 14 ol efini c protBCT/ESAH09/041634

10

5

20

25

30

3?2 met hyl . 1H NVR (500 MHz, CDC 3) Bppm 7. 03

( 6.65 (s, IH), 5.3-5.2 (m IH), 5.05-5.00 (m
45440(|n I H), 365-3.60(m IH 5 3.4-3.3

(m'IH),_2 7711274 PCT% 2623§ 4H) 5 )

2 dilgted with 26¢nnLjaffjoluepeg hc( tglue@q-golutlpn 95s 3ddRE siowy tpE)stirred

1. n?;x%ﬁ;of(ﬂ}%ég@ 86% ? 6 n(@w ﬁﬂf@g %LS%I% Q?vgﬁbﬁ% %i’%waﬂcg 49

( hl;ldﬁ&lté)d cog@}e(lmc&ﬁ)i (AE WNH 2. mﬁﬂgas&ddﬁ ahd tha salivand wat tﬁtd"loeai
i.th E D . HI F

ST R Yo R R e 06 A B K CEPESHFE and

dgBEIA JIRGarRS0-DEYs), tphﬁmﬁ%gaﬁﬁﬁme t;vhicmeﬂmﬁé@zi ﬁﬁoﬁbmse byoduct

three nice per gr

1@%@/@1@50%?%@%853/0‘358@%@) m@eﬂ;@grﬁ@p%ﬁaﬂsﬂd@ S (LCMS>
et(klmo lo34 2 %%%&é‘r?al LAt Sfhealed 14 ?c&ec@k%w&utmer

pl'asma, brain, and |iver ctonpound | evels were neasured
f@hnﬁwtlnlg ti ssue honogeni zati on, extraction wth
acetonitrile, and |liquid chromatography with tandem
mass spectronetry (LC/ M5/ M5) Results fromthe studies
arSespsidmimpipzed ifn Tabl es 4 and 5 and al so, the results

f 3 t ud ted 9
B R e N S
e M@ birtionenii( Compaundrstheandh GAIROWAC L hRd 1018 B At

after oral admnistration (10 npk) up to 24 h after
d@sd sgredfior thedip snivrpt BRs remg vedva vasuoetridingtsife]l portions of

d%z&%' oGl Sfat%atl @9@@@@ ssﬁcpogf ?e%@peagtl gwa;é

plots, e co cen epo l'one oun
am@peéiedr}mh AZS inlglof the tphialhy purtﬁedﬁltuameo’ﬂafl twadedchiorstesidtdsovere

bRt Bedor fE Pl Bl A AR Bt 9 b Prpiged

Naéhitp kelRIN BEmER Thé Kaitd altidevad ttad ap ass AN by MO, M@uﬁlﬁed
concentration_val ue was detectible for Conpound 111

h by ABIHE<(Variah fysanpas) d v -2wlkierten thaiery i § e uiBy & ‘&aﬂyﬂh

L IbPA8Y HowdBirRatinth 4 UhR, RARARYNSI s pelhkE:
411274 PCET TABLE 5 [ 0016 2] can be seen, fo

ConfsteddPedie 1, 13.48 8"@\#@&?6#&%&1 Bantgef2%} mes (i | :

gfécr gg]:sl g’ee%{ 1 g'g{ c?e)terfgngl e}rﬁlg? 1?1@ é‘l SS%?%E%nJmEbengg) 1Lomer by
observation of NOE between the C-14 olefinic proton and the C-13 methyl. 'H NMR
(500 MHz, CDCl3) 8 ppm 7.14 (s, 1H), 6.75 (s, 1H), 5.15-5.05 (m, 111}, 5.05-5.00 (m,
1H), 4.45-4.35 (m, 1H), 3.65 -3.55 (m, 1H), 3.35-3.25 (m,1H), 2.92 (s, 3H), 2.55-2.45
{m, 2H), 2.35-2.25 (m, 2H), 2.25-2.15 (m, 1H), 2.00 (s, 3H), 1.90-1.80 (m, 1H), 1.80-
1.65 (m, SH), 1.60-1.45 (m, 2H), 1.45-1.30 (m, 5H), 1.25-1.15 (m, 3H), 1.05-0.95 {m,
6H), 0.90-0.85 (t, 3H). MS (LCMS) [M+H] = 520.3.
[06160] Peak 2 was determined to be the 13-E isomer (Compound III for Example
7 experiment, below) by absence of NOE between the C-14 olefinic proton and the C-
13 methyl. "H NMR (500 MHz, CDCl3) 8 ppm 7.03 (s, 1H), 6.65 (s, 1H), 5.3-5.2 (m,

1H), 5.05-5.00 (m, 1H), 4.45-4.40 (m, 1H), 3.65 -3.60 (m, 1H), 3.4-3.3 (m,1H), 2.77

.88 -



Conmpound DI has poor brain retention as observed in
the lack of neasureable brain levels at 24 h in both

W@xqa)emzaﬁms. Q@ al dosing with epothilone D rereEBUs09/041634

10

15

20

?42 Iasma ratios of 0.7 and L | at 1 hour,

l &)lq ng good brain penetrance. Unlikell274 PCT
Corrpound H, brain |levels of epothl | one D were
mai nt ai ned for more than 24 E)Tabl es 2, 4 and

FisgaH), 861203 (m, B, HE&PAS (10, 1Hv &P9 fsadllh 19611 85r(an, 1Hb§|8n797
t n I e I

otpedfi Gat 8PP LpOd St Tl 130 (PRA. LN R W 1000

daHa 0i90. E&bﬂé}sME(WSb [Mﬁﬂr 32V3d05| ng In particular,

the brain-to-liver ratio for epothilone D was 8 and 19

at 24 h after dosing at 10 npk and 35 npk,

I esfechineltydiéshall Bsotdloant )l Cotipesti Mal ues refl ect
renarkably hi gh selectlve brain-to-liver_retention

811t oForgseh prmromed fopotiionem? mdeCaprovpd [T peeppyed and
Hﬁésfcnlgédfa@ bahée QllerthWnﬁQleJhytely%@Jr@ tﬁx@gm@: ¢ group. (IO mpk

Adm ni strgtl on [00163] To further eval uat gee ot’hi | one
Dasd ﬁmﬁémm«a@se@ﬂ lﬁmdé%’,lua@gﬁé%d’fféi ﬂﬂ(?eé()%t"ﬂi’éisbaraﬁ 0%
tlh%noé SA? vaﬁau%e tﬁx erval ?ﬁ dos] a{llgé Fgl%gm%’ é)atme %n gﬁrrnc{)rlugpcgu?ﬁl €

c iPdvélH hateanaﬁura@ fblulbartxg ti:mal hbmbgérﬁzatmﬂ exir@romwiid BGtonitrile,

compou rerrent S need t en fQr

i Fufrraipiras e e SrngpeedosE. CEATHM o Reriy
d ﬁ%ﬁﬂh@&&’diésrhrér alblBarted WRILRSs R1aAE B akPNES HelrétlORLIST Bpk
nmeasured through 7 days after a single dose, the brain
haiufly #e repoded e pidav 9-orecibogloprpldutheerpyts he percenrplignef ng
K Q Jting D((E‘a égun@l)a @019 g lﬁ'?rl the b fnceflfﬁeporgf SR80
mi i tiple rout of “adm n| ration and osages average%l
4610npH)up To I K Thdpldesify (fGi Ganhpauhd/ 1T, tdibe brienttilh détédtibleggiven

2L and TH0R 5 bt Pt D, YRyt Ported B bf el

Ckeanpoing um@fao@@ebﬁmmh ‘ﬂfettﬁ‘im bha g pahinistang B5 m@ﬁ) up to
reflected in ther illustration of th

epdt Ft hafs d@%%% %‘B"H“HS’I €°rr1PCfUéd Hht@he prreptdefsetiRlelo &6 plot was
Wﬁb&i?eﬂ%ke%tf& th@?alfl@@ Hath 85 (Qfly SneHrifl ¥ordcBatBof SRR &%‘H@&e@tlbie

Tabl'e 2, above), show ng brain concentration | evels at

t rfméioymoumhgi Yokt Tables 4 and 6, Helopo sherg dlesi vadjies Welel <O hed LR
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TABLE 4
Compound | Time (hr) | Plasma conc | Brain conc | Brain/Plasma | Brain/Liver
(nM) (nM) Ratio Ratio

Compound I 1 12.3 9.6 0.8 0.1
5 1.3 <LLQ NQ NQ

(3.7 sM)
7 1.2 <LLQ NQ NQ

(3.7 nM)
24 <LLQ <LLQ NQ NQ
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o Eopbinc: \n B Gl eGP BT | DI Q (Ep PIran{ Srin Liver
protei n adgcunul atijon-g;Rduced Jesp off sypaptic Ratio
markers' \Fur 1 _iPharnacol 62(1 -2) - 20-271(2007)
Compound III 1 477 67.7 2.3 04

5 3.0 4.6 1.4 NQ

24 0.7 <LLQ NQ NQ
Epothilone D 1 52.7 61.3 1.1 0.5

5 3.6 76.9 252 11.3

24 <L1Q 118 NQ 18.7

(0.5 nM)

[00162]  As can be seen, for Compound III, tissue levels from later times (i.e., after

1 h or more) show that Compound III levels decreased rapidly in brain tissue. Hence,

Compound I has poor brain retention as observed in the lack of measureable brain

levels at 24 h in both experiments. Oral dosing with epothilone D revealed brain-to-

plasma ratios of 0.7 and 1.1 at | hour, reflecting good brain penetrance. Unlike
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TABLE 6
Species | Route | Dose (mpk) | Half life (hours)
Mouse v 5 61
Mouse | Oral 10 46
Mouse P I 44
IP 10 41,37, 45, 46

-61-



[00187] Magnani E. et al., "Interaction of tau protein
with the dynactin conplex", EMBQJ., 26(21):4546-4554
W(( 2@@/732.25:{ 00188] Mat suoka, Y. et al., "IntranaREi/Us¥p/041634
? 194 @ﬁg@tl on reduces accumul at i on of anyl oid peptide
tau hyper phosphoryl ation in a transgeni c nouse
rmdel of Al zheiner's di sease at early pathol ogi cal

stage", J. Mptr—Net-@8ei—3H2r-1+65=+70-C2007)
[00189] Nt s|iORSEISY] Rapte] Dose (igkY, | Hpl fife (hours)
m crot ubul e- [MTERACT T HY age_nt .1 NAPVSIPQ s educes tau
pat hol ogy and_enhances cognitive function in_ a use
nodel of Al zheinmer' s disease", J. Pharmacol. Exp.
Ther., 325(1): 146-153 (2008). [00190] M chaeli s,

M LList of Oitgein®g i n vivo studies with cytoskel etal drugs

5 3 0tbek” GRS - Fopae AR peY HROTphcg, The Whes!
{ bet@bs THMAL O] ThreinnSiNg @heﬂelwroq)tiqgm@r ation and

rotectlon by structurall di vers

clPet6sbu| dudorfsh Q- ptaln QCeé ﬁ]pg@en‘a‘g andpel dggth & trang(eﬁuc mice
Th ” Ci "
eprresé%&%t b Ea%?ﬁ@@@ th2R0Bdms[ POk Mz§(b§ﬁ§4l4§ 54 b005).

|ntegr|ty as a drug target
Cu r 00168] z hendrenx,Rest al., JVyroiabie a2iglifep eml)orat[?m%ﬂc function

ect,r |.
AT Ry ha BuRnioce) B 8RR pRERLE U REUIAh, 8 Bliaas-
derjg\gat(i(}oeﬁ ortat axel (IDI\I-SI 09 BAY 59 8862)
andt RA96023" ncer Chenot her..
1053(@5]1@63 é@@ (?@@14)“Ro{e@(§@gﬂot%|iql§}t p s1o g1c3 andpatholog:cal

" Ef édnehll%&t” ﬁ@kﬂomthe(%f%@@sh (mhyrre and nunmber usi ng

he nucl eator and sector” . Mcrosc, 159(Pt.

1) BO168] (B9BOXe, G 60195 acNere €hi0 beaé’catf‘él poten’uNé@Wb%eS for

ﬁhg% ?tl%ﬁlf lﬁrof %ﬁgu%g&%nemt]}lg taggﬂi@?és inrJg_}{%ci 9%%@ Ee? £, J.
'[Nooﬁﬁﬁi) 3@41216646320@0 al ., ] " I'I'r iple-tr ansgen: c _rmdel of
13 ntZ Wﬁ!ﬁéﬁ? uﬁ%ﬁ"@b@%"gﬂ%ﬁt ay “ig%ﬁgf" Z?S’glf taﬁ@?ﬁﬁgazl'.and R%(ﬁp}b(ﬁau in

39( RBhieAQ Yith 2dlars203ittid DALAFE sEeSkiTR . NeiraleTradm., 113(3):339-
Perﬁ;}ger al neuropathy due to biweekly paclitaxel,

epi # @9 and cisplatin in patients with advanced
ovafd{)%] Caﬁ&%@r, 7. & al., e Bitation of pathological tau species and memory

loss in a conditional model of tauopathy”, J. Neurosci., 27(14):3650-3662 (2007).
20  [00171] Bergstralh, D.T. et al., “Microtubule stabilizing agents: their molecular

signaling consequences and the potential for enhancement by drug combination”,
Cancer Treat. Rev., 32(3):166-179 (2006).
{00172] Bollag, D.M. et al., “Epothilones, a new class of microtubule-stabilizing
agents with a taxol-like mechanism of action”, Cancer Res., 55(11):2325-2333

25 (1995).
[00173] Burke, W.J. et al,, “Taxol protects against calcium-mediated death of
differentiated rat pheochromocytoma cells”, Life Sci., 55(16):313-319 (1994).

~62 -



Oncol ogy, 45:241-246 (1999). [00198] Preuss, U et
al., "The 'jaws' rmdel of tau-m crotubule interaction

W(Dmn/ilmm in CHO celIs",/. Cell Set, HO(Pt. 6)PGBOSBOV041634

10

15

20

25

30

?97 Lpcl274 PCT [00199] Rice, A et al., "Chemcal
fication of paclitaxel (Taxol) reduces
Pgl ycoprotein | nt eracti ons and i ncreases perneation

a tebl r|nb in vitro and in situ",
f"r"%@% %ﬁ@ %8 3 ‘8@21 aﬁ’ﬂ%’@)ageqt SEZET PrRBer son
Ea@mn@laﬁ@zhnduoeﬁ%@d oF ﬁﬁaﬁ&d@ﬁ%@uﬁ‘uﬁ aUPRARb oD rfdz@sz) 20-27
a I0|d bet a-i nduced deficits in an Al zheiner's

dse nouse nodel ." Science, 316(5825): 750- 754

ﬁ} kﬂglg Q‘](]J eBQly “D§sox oﬂulone: B%B%ﬁ&ca&f;@s%ﬁ%ﬁbuhw

d ect's: a common t’hene F%? neur odegenerative
d tsgtsiastitumac agnt\iemh opathobg 7 vho Pfdle felatiSe ((2POH)lone B”,

020 I ~Jau suppression in a
2" é‘é"‘éé‘ﬁg‘%zﬂ% %‘Ané- E'r?%d—/efwig%lpr oves NENnory
f WI)QV6IOHD101{8}’%|CEHC@ al. 3@%&%3}t&é3&5§0ﬂﬁleke&tﬂl@@t@fAiﬂﬁQ}?@@]
Spittaels . cogen synt hase ki nase- 3beta

RS B14 b s oprb s} R Orand e Sesas, 1068 AROnBRADRY

| oo g oG INRLY. @P%;t%%&ﬁ%rgfectmﬂ%u IPEERD a8l
transgenic m ce" Y41340- 41349

( 20bbyain uGRC4AS A@p@nh@i 98(3)eXT3 984 KZUOﬁbopt otic neuronal
c ea ndu t he n f br i

pgdpoltl}fge g::]%crég i gt a;‘li g ans o, pre!i ltﬁxel Idéaécg ) ac ss%e %lo%é Brain
spmh@&d&md@ntzvﬁyﬂﬁmb@mmm@)tIGOMJ&J(IDOZ)J Bi ol .

Chem . 278 : 3437~3445 (2003). 00205 Terwel, D. et
ai"“”ﬁlAnﬁPé‘#%waai% t SR% é@f@ a2 511 apljpratpsis Bippocampal

Ng&rSa) alhﬂlé%t%tdﬂcatzﬂ BL9eRl Cogtt Q41 1 19535) Pat hol ,
172(5% 86- 798 (200 [ 00206] gner Ket al.

(M- s st ebﬁll ﬁlpefhllmdl As e i Aonifietzakring Gy tserds Cempounds

[ g'g%éfl?rﬂ%g{\%ﬁugw @}ﬁpx;‘ba&g ail) Zjﬁéﬁzﬁgo?gc% 46%9:9@(3-«563 (June
dilsseia,se rel at ed changes : n di seases characterized by
iR\ eGiogtert Neefs MgroeiepatdiodiostinGiespiay proein

?&?sgﬁdryl&taa BGotiBseri@d 2@ and theMoBiebUDU Nl ARG 189 Ugs170
fset tau sequestration by stabilizing mcrotubules

ahd9%kver si ng fast axonal transport deficits in a
t ﬂﬂﬁ@ﬂt hYEOZeS, 1., “Activity-dependent neuroprotective protein: from gene to drug

candidate”, Pharmacol. Ther., 114(2):146-154 (2007).

[00183]  Gogzes, I et al,, “Neurotrophic effects of the peptide NAP: a novel
neuroprotective drug candidate”, Curr. Alzheimer Res., 3(3):197-199 (2006).

[00184] Kolman, A., “Epothilone D) (Kosan/Roche)”, Curr. Opin. Investig. Drugs,
5(6):657-667 (2004).

[00185] Lace, G.L. et al., “A brief history of tau: the evolving view of the
microtubule-associated profein tau in neurodegenerative diseases”, Clin.
Neuropathol., 26(2):43-58 (2007).

[00186] Lee et al, “Microtubule stabilizing drugs for the treatment of Alzheimer’s
disease”, Neurobiol. Aging, 15(Supp. 2):S87-S89 (1994).

-63 -



nodel ", Proc. Natl. Acad. ScL USA, 102(1):227-231

(2005).11274 PCT WE CLAM 1. Use of epothilone D in
weem@pasi2eyy a nedi canent, where in the medi camePtT/US2009/041634

t herjapepeical Iy effective in treating a Tau-associ ated

disease in a patient in need of treatment thereof. 2.

The Use of claim 1, wherein the Tau-associ ated di sease

T R N AR O

f r opseeENa): 45@6%84 (mm)l ncl udi ng the subtype of
front ot enporal denmentia and Parkinsonismlinked

chr 88 meMatpuqkaps! all, }nlraﬁq,s@gl}l AR g@glglsgatﬁ}ndﬁ%F%agFumulatmn
Pal §m ﬁﬁ)@c{ bepB@DARAL %&%ﬂ%ﬁ&ﬂyﬁﬂ@n Ri a‘-‘d‘an?egic%%%mo@éﬁ dr

agyrophilic gralin di sease, Pafkinson's di sease

fsynzﬁlizmer plisnsen caphatliodogial #haedohMemNempotio Al @):165-170
(itz hy, N emann-Pi ck C di sease, denentia

pug tl ca, Blint disease, a prion disease,

anry{ot) 189phi Malsadka) 8l et 8L |“@r esichal iarokibokenieswticeryent! | a

lex of Guam nultiple sclerosis aucops, .

TR s, e ol b9 srmiter o iF RO ing mopse model
Theom%le%erasrmse%e OPnehRkSBED. TRer3 32 WRT48L 153 ().
epothilone D is admi nistered orally. 5. The Use of an%/

alk

1bnel08190¢ | aMirbadlist M.13, \Wapiap it virrestehestrifh ofpskgptpldrugs in
AR SORI e, CLEENEAONS Ker  Ses) TEo LEE0G, any one of

characteri zed he “epot hi | one D
has[ogtad bmhnelpeMeﬁ; reaaic &{belapngnydoidiindueed feutddegeneraheh and

Ulsg;g]r 25 émﬁatygﬁgctgt% gxgitzrg%mfr %bt@eett%‘fgi%nz}gre{qﬁ g }Zhdrm-c'!z-cho?. Exp.
epotriyrl, g)fg@z)tgsba;sgbxms)ﬂ penetrance of O 5 or m)re
neasured at a peri od

IpostootBdi nbﬁ(’h&ﬂ&’]&ft I%‘I‘1 ?Y“Bé‘te}?taéfnt@ﬁ}“yaaskﬁ‘rdé‘ﬂﬁwtarget” Curr.
hal §.) 5.8 &k 24 Bz’pﬁzg?b@j) and 2) brain to liver

sel'ective refen ion rate of 2 or nore at 24 or nore
ho u[ﬂﬁiiﬁdst Mm@bmmgl., H1eal, ‘BETadBspedtiven meéui@tfonawﬁ P I8 rhandatg

| 2 e o TR SR BOTREASS1, prv
AD 3624 hiel tRADEEIL, MO0 ien@aids IRkGrmacol., 53(5):363-369 (2004).
20 [00194] Moller, A. et al., “Efficient estimation of cell volume and number using
the nucleator and the disector”, J. Microsc., 159(Pt. 1):61-71 (1990).
[00195]  Morsch, R. et al., “Neurons may live for decades with neurofibrillary
tangles”, J. Neuropathol. Exp. Neurol., 58(2):188-197 (1999).
[00196] Oddo, S. et al., “Triple-transgenic model of Alzheimer’s disease with
25  plaques and tangles: intracellular Abeta and synaptic dysfunction”, Neuron,
39(3):409-421 (2003).
[00197] Postma, T.J. et al., “Peripheral neuropathy due to biweekly paclitaxel,
epirubicin and cisplatin in patients with advanced ovarian cancer”, J. Neuro-
Oncology, 45:241-246 (1999).
30 [00198] Preuss, U. et al., “The ‘jaws’ model of tau-microtubule interaction
examined in CHO cells”, J. Cell Sci., 110(Pt. 6):789-800 (1997).

- 64 -



drug-i nduced side effects that would require that said

Use be discontinued. 9. The Use of any preceding
w@t@bmg22sherein the epothilone D is adm ni st erBdr/us2oddiet1634

patjyeffp@F a dose of between 0.0001 - 10 ny/ ng,

adm nistered daily, weekly, or on an intermttent

baS|s 10. The Use of any of clains 1 to 3, wherein

Prgﬁgf ﬁ%cc% o'éthall ca'l %BQ ?'tcmg%f gac@i%)c;l (gavgriﬁ‘gduces P-

e epbt Fone Istere
d aidijtopiotin desetite aad hmrmm:s patricetiin acloks thE hboldbamimbaragryn

of claims 1 to rei . epothilone Dis
bet¥iEeHIan 565 4%@?\8@%’? n%@)}ﬁa%?g@o@%)ot hilone Dis
adnfpiiod} erreshelsbi, Fa &R QU SREddcthgBnBo¥RSus AL dndilibra@R amyloid
weekl y, blmeekly, nDntth, or intermttent dosage

5cydi©@ -indiped Jefisittrmeandleipprilitescapaisamedsl Where n t he

_cuqﬂ @& Hq@ggi ose is between 0.1 3 ng/n2. 13.
Use ‘a ng to any one of claims 1 to 3, conprising

t hel0820dp dioyalmt al.,StAapnal grasspoity ée%geatqommyh@feﬂem ive

Zg‘éiéﬂﬁ%ri%% AR N g

schgoiz¢ s@hechedK fd eIm“one aipgiidioh ﬁﬁd}eﬂﬁd@e&rm knousgusiodel
wherein the daily dose of e thllone4% etmeen 0.2
1¢ o iwpr@fﬁﬁmemawdimtﬂ@n weert 63 BB MR )1 4 to 14

'rltg{,l [Ggss %;E@a%ishkl ane, Q}I{Jo%&n éﬂzﬁﬁaéeﬁqﬁa&@%ét%o@phmﬂaﬁes

di sease Epot hil one D of claim 12,
whepretein tath@dfaaqu@sls@moa@mdwdn ﬁ@a‘s@raﬂ Berpgus stape pf hyman four-

di S€ASE1au transgenic mice™, J. Biol. Chem., 275(52):41340-41349 (2000).
[00204]  Sponne, I et al., “Apoptotic neurcnal cell death induced by the non-

15  fibrillar amyloid-beta peptide proceeds through an early reactive oxygen species-
dependent cytoskeleton perturbation”, J. Biol. Chem., 278(5):3437-3445 (2003).
[00205] Terwel, D. et al., “Amyloid activates GSK-3befa to aggravate neuronal
taopathy in bigenic mice”, Am. J. Pathol., 172(3):786-798 (2008).

[00206] Wagner, BXK et al., “Large-scale chet;}ical dissection of mitochondrial

20  function”, Nat. Biotech., 26(3):343-351 (2008).

[00207] Wostyn, P. et al., “Alzheimer’s disease-telated changes in diseases
characterized by elevation of intracranial or intraocular pressure”, Clin. Neurol.
Neurosurg., 110(2):101-109 (2008).

[00208]  Zhang, B. et al., “Microtubule-binding drugs offset tau sequestration by

25  stabilizing microtubules and reversing fast axonal transport deficits in a tauopathy

model”, Proc. Natl. Acad. Sei. US4, 102(1):227-231 (2005).

- 65 -



WO 2009/132253

10

15

20

25

30

11274 PCT

WE CLAIM:

1. Use of epothilone D in preparing a medicament, where in the medicament
is therapeutically effective in treating a Tau-associated disease in a patient in need of

treatment thereof.

2. The Use of claim 1, wherein the Tau-associated disease is Alzheimer’s

disease.

3. The Use of claim 1, wherein the Tau-associated disease is selected from
frontotemporal dementia, including the subtype of frontotemporal dementia and
Parkinsonism linked to chromosome 17 (FTDP-17), progressive supranuclear palsy,
corticobasal degeneration, Pick’s disease, and agyrophilic grain disease, Parkinson’s
disease, Down syndrome, post-encephalic Parkinsonism, myotonic dystrophy,
Niemann-Pick C disease, dementia pugilistica, Blint disease, a prion disease,
amyotrophic lateral sclerosis, Parkinsonism-dementia complex of Guam, multiple

sclerosis, glancoma, diabetic retinopathy, and traumatic brain injury.

4. The Use of any one of claims 1 to 3, wherein the epothilone D 1s

administered orally.

5. The Use of any one of claims 1 to 3, wherein the epothilone D is

administered infravenously.

6. The Use of any one of claims 1 to 5, characterized in that the epothilone D
has good brain penetrance, long brain half-life, and a high selective brain-to-liver

retention rate.

7. The Use of any one of claims 1 to 5, wherein the epothilone D has brain
penetrance of 0.5 or more measured at a period between 20 min. and 1 h post-dosing,
and either or both of 1) a brain half-life of 24 h or more, and 2} brain to liver selective

retention rate of 2 or more at 24 or more hours post-dosing.
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8. The Use of any one of claims 1 to 7, wherein the medicament comprising
epothilone D is therapeutically effective in treating AD in the patient without causing

drug-induced side effects that would require that said Use be discontinued.

9. The Use of any preceding claim, wherein the epothilone D is administered
to the patient at a dose of between 0.0001 — 10 mg/m?, administered daily, weekly, or

on an infermittent basis.

10. The Use of any of claims 1 to 3, wherein the dose of epothilone D 1s
between 0.0001 — 0,05 mg/m? , and the epothilone D is administered as a daily oral

dose to a human patient.

11. The Use of any of claims 1 to 3, wherein the dose of epothilone D is
between 0.0001 — 30 mg/m’, and the epothilone D is administered intravenously to a

human patient on a weekly, biweekly, monthly, or intermittent dosage cycle.

12. The Use according to claim 11, wherein the cumulative monthly dose is

between 0.1 ~ 3 mg/m’.

13. Use according to any one of claims 1 to 3, comprising the step of
administering a therapeutically effective amount of epothilone D to a patient, wherein
the epothilone D is administered orally on a dosing schedule selected from once daily
and once a week, and wherein the daily dose of epothilone D is between 0.2 to 2

rng/mz, and the weekly dose is between 1.4 to 14 mg/mz.

14. Epothilone D, for use in treating a Tau-associated disease.

15. Epothilone D of claim 12, wherein the Tau-associated disease is

Alzheimer’s disease.
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