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amide (ABT-751), continuous oral dosing schedule with said drug which binds to the colchicine site of tubulin B-subunits, and
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CONTINUOUS DOSING REGIMEN WITH ABT-751

FIELD OF THE INVENTION

This invention pertains to a composition comprising one
or more cancer drugs, continuous oral dosing schedule'With
drugs which bind to the colchicine site of tubulin B-subunits,
and methods of treating diseases using continuous dosing
schedules.

BACKGROUND OF THE INVENTION

The efficacy of many'commercially~available, parenterally
administered tubulin Beéubunit binders 1s compromised by the
necessity of intermittent administration due to severity of
coincident adverse side effects. There is therefore an
existing need in the therapeutic arts for improved treatment

of diseases with drugs which bind to tubulin fB-subunits.

SUMMARY OF THE INVENTION
One embodiment of this invention, therefore, pertains to
a continuous oral dosing schedule for treatment of disease in
a human with a therapeutically acceptable amount of a drug, or
a therapeutically acceptable salt thereof, which binds to

tubulin B-subunits, whereln said dosing schedule lasts for at

least five days.

Another embodiment pertains to a continuous oral dosing
schedule for treatmént of disease 1n a human with a
therapeutically acceptable amount of a drug, or a
therapeutically acceptable salt thereof, which binds to
tubulin B-subunits, wherein said dosing schedule lasts for at
least five days and during which the severity of at least one
adverse side effect selected from the group consisting of

anemia, alopecia, fluid retention, myelosupressilon, neuropathy
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and neutropenia is essentially reduced when compared to the

—"

severity of

the substantiec

the same side effect colncident with treatment o:

1lly same disease with

1)

:

a parenterally

administered drug which binds to tubulin B-subunits.

Still ano

~her embodiment per:

ad
—

talns to a continuous oral

dosing schedule for treatment of disease in a human with a

therapeutically acceptable amount o:
colchicine site o:

acceptable salt thereof, wherein s
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for at least

dosing schedule
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therapeutically acceptable salt thereof, wherein said dosing

70 schedule lasts for at least five days, and during which the

severity of at least one adverse side effect selected from the

group consisting of anemia, alopecia, fluid retention,

myelosupression, neuropathy and neutropenia i1s essentially

g~

reduced when compared to the severity of the same side effect

75 colncident with treatment of the substantially same disease

with a parenterally administered drug which binds to tubulin

B-subunits.

Still another embodiment pertains to a method for

i,

treatment of disease in a human, sailid method comprising

80 continuously orally administering, for at least five days, a

therapeutically acceptable amount of a drug, or a

-, which binds to

therapeutically acceptable salt thereo:

tubulin B-subunits.

Still another embodiment pertains to a method for

85 treatment of disease 1n a human, said method comprising

continuously orally administering, for at least five days, a

et

therapeutically acceptable amount of a drug, or a

therapeutically acceptable salt thereof, which binds to

tubulin f-subunits, during which dosing schedule the severity

90 of at least one adverse side effect selected from the group

It

consisting of anemia, alopecia, fluid retention,

myelosupression, neuropathy and neutropenia is essentially

reduced when compared with treatment of the substantially same

disease with a parenterally administered drug which binds to

95 tubulin PR-subunits.

gy

St1ll another embodiment pertains to a method for

treatment of disease in a human, saild method comprising

continuously orally administering, for a time period of at

least five days, a therapeutically acceptable amount of a

100 drug, or a therapeutically acceptable salt thereof, which

binds to the colchicine site of tubulin PR-subunits.
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F

Still another embodiment pertains to a method for

treatment of disease in a human, saild method comprising

continuously orally administering, for at least five days, a

-

therapeutically acceptable amount of a drug, or a

therapeutically acceptable salt thereof, which binds to the

colchicine site of tubulin B-subunits, during which dosing

schedule, the severity of at least one adverse side effect

selected from the group consisting of anemia, alopecia, fluid

retention, myelosupression, neuropathy and neutropenia 1is

essentially reduced when compared to the severity

I

side e:

of the same

fect coincident with treatment of the substantially

same disease with a parenterally administered drug which binds

to tubulin B-subunits.

Still another embodiment pertains to a method for

treatment of disease 1n a human, said method comprising

continuously orally administering, for at least five days, a

therapeutically acceptable amount of N-(2-( (4-hydroxyphenyl) -

amino)pyrid-3-v1) -4-methoxybenzenesulfonamide, or

therapeutically acceptable salt thereof.

cl

Still another embodiment pertalns to a method for

treatment of disease in a human, said method comprising

continuously orally administering, for at least five days, a

therapeutically acceptable amount of N-(2-((4-hydroxyphenyl) -

amino)pyrid-3-vl1) -4-methoxybenzenesulfonamide, or

ct

therapeutically accép:able salt thereof, during which dosing

schedule, the severity of at least one adverse side e:

[~

fect

selected from the group consisting of anemia, alopecia, fluid

retention, myelosupression, neuropathy and neutropenia is

essentially reduced when compared to the severity

=

of the same

-antially

side effect coincident with treatment of the subs:

same disease with a parenterally administered drug which binds

to tubulin B-subunits.

Still another embodiment pertains to a composition for

immediate gastrointestinal release of N-(2-((4-
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hydroxyphenyl)amino)pyrid-3-y1l)-4-methoxybenzenesul fonamide

comprising a therapeutically effective amount of N-(2-((4-

hydroxyphenyl)amino)pyrid-3-yl)~-4-methoxybenzenesul fonamide

and an excipient, which composition induces, upon continuous

-l

140 oral ingestion, essentially reduced severity of at least one

F

side effect selected from the group consisting of anemia,

alopecila, fluid retention, myelosupression, neuropathy and

neutropenia when compared to the severity of the same

Pl

side effect colncident with treatment of the substantially

145 same disease with a parenterally administered tubulin

B-subunit binder.

Sti1ll another embodiment pertains to a pharmaceutical

composition having therapeutic synergy comprising N- (2-( (4-

hydroxyphenyl)amino)pyrid-3-v1) ~4-methoxybenzenesul fonamide

150 and at lease one cancer drug selected from the group

conslisting of cisplatin, docetaxel, and 5-fluorouracil.

Still another embodiment pertains to a method of treating

cancer 1n a human comprising administering a therapeutically

g
ol

~

fective amount of N-(2-((4-hydroxyphenyl)-amino)pyrid-3-vyl1) -

155 4-methoxybenzenesulfonamide and at lease one additional drug

selected from the group consisting of cisplatin, docetaxel,

and 5-fluorouracil.

DETAILED DESCRIPTION OF THE INVENTION

160 The term "at least five days," as used herein, means the

time period over which the drug is administered. In a

preferred embodiment for the practice of this invention, at

e
oy

least five days means for the first 7 days of a 21 day

schedule, for the first 14 days of a 21 day schedule, for he
165 first 15 days of a 21 day schedule, for the first 21 days of a

28 day schedule, for 5 days then cessation for 5 days then

continuation for 5 days then cessation for 5 days, i.e. (5

days on/5 days off)x2, and for 7 days then cessation for 7
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days then continuation for 7 days then cessation for 7 days,

1.e.” (7 days on/7 days off)x2.

The term "colchicine site binder," as used hereln, means
a tubulin PB-subunit binder which binds to the colchicine site
of the tubulin f-subunits and thereby inhibits the

polymerization of tubulin.

A preferred example of a drug which binds to the
colchicine site of tubulin B-subunits for the practice of this
invention i1s N-(2-((4-hydroxyphenyl)amino)pyrid-3-v1) -4-

methoxybenzenesulfonamide, also referred to herein as

N-(2-( (4-hydroxyphenyl)amino)pyrid-3-y1l)-4-
.ﬁethoxybenzenesulfonamide. The synthesis of N-(2-((4-
hyvdroxyphenyl)amino)pyrid-3-yl)-4-methoxybenzenesul fonamide 1is
taught 1n United States Patent No. 5,292,758, column 23, line

61 to column 24, line 12.

The term "cancer,” as used herein, means bone marrow
dyscrasilas, breast (ductal and lobular) cancer, cervical
cancey, colon cancer, leukemia, lung (small cell and non-small
cell) cancer, lymphoma, melonoma, mouth and tongue cancer,

pancreatic cancer, prostate cancer, rectal cancer, renal

cancer, sarcoma, stomach cancer, uterine cancer, and cancers

resulting from the metastasis of disease from these areas.

The term "continuous," as used herein, means at least
once per day without missing a day.

The term "disease," as used herein, means an adverse
physiological event. For the practice of this invention,

examples of diseases for which drugs which bind to the

colchicine site of tubulin B-subunits are useful are gouty

arthritis and cancer.

The term "drug," as used herein, means a compound which

1s suitable for prevention or treatment of disease or

inhibition of one or more adverse physiological events.
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vinblastine, and vinorelbine),

5-fluorouracil, cisplatin,

and colchicine gite binders such

which is used to treat gouty arthritis

The term "essentially reduced," as used herein in

-
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grea’

3-y1l)-4-methoxybenzenesulfonamide,

were

biotinvyla:

~er than the additive e:

evaluated using the competition of

assay.

’.L

r—_ - - e -~ .

3-Subunit Binders in Binding Experiments with Bovine
Brain Tubulin
Compound K; (M)
ABT-751 2.60 (n=4)
colchicine 0.78 (n=7)
paclitaxel >100 (n=4)

Binding af

"therapeutilc synergy,"

p—
ponb

g—
p—

to severity of

about 95% of the patient population

t side effect at the Grade III or

finities of

ced bovine brain tubulin in a

P
——

adverse gide ef

L.

we—

CA

fect means

all

population tested did
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at the Grade III or IV level,

patient

at

patlent population O

patlient population tested did
at the Grade III or IV level,

evelrl Imore

100% of the patient population

IV level

two or more drugs having a therapeutic ef:

g

fect of

each respective drug

It

py—

vinblastine,

F

TABLE 1

-

— C4

as used herein, means

[3H]colchicine to

973

of parenterally administered drugs include wvinca

Xalle S

as

*

least

preferably

Inhibition Constants of ABT-7§1-éﬁﬁf6tﬂéfﬁTubulin

"

i

"ect

not experience

L experience
more preferably

not experience

tested did not
IV level,
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vinblastine >100 (n=4)

— rew a b— e — s - e — — o — —— e e e et

A " e L e —,

1 demonstrate that N-(2-((4-

L)

The data i1n TABLI

g

230 hydroxyphenyl)amino)pyrid-3-yl)-~-4-methoxvbenzenesulfonamide

displaces [%H]colchicine from the colchicine site of tubulin

B-subunits and 1s therefore a colchicine site binder.

The data in TABLE 1 also demonstrate that vinblastine

and paclitaxel do not displace [%H]colchicine, are therefore

235 not colchicine-site binders, and therefore must bind to

tubulin B-subunits sites which are different from the
colchicine binding site.

N- (2~ ( (4-hydroxyphenyl)amino)pyrid-3-y1)-4-

methoxybenzenesulfonamide 1s a colchicine site binder and

perien

240 exemplifies drugs which are useful for treatment of diseases

which may be treated with colchicine-site binders other than

colchicine itself.

pring

The effectiveness of colchicine-site binders as drugs

—

which are useful for treatment of diseases in humans depends

245 on variables such as the composition comprising the drug, its

g—

route of administration, the amount of drug administered, and

the dosing schedule. This i1nvention pertailns to an unexpected

and surprising combination of variables which lead to a

favorable therapeutic event with a sufficient reduction in the

—
S

250 severity of at least one adverse side effect selected from the

group consisting of anemia, alopecia, fluid retention,

myelosupression, neuropathy and neutropenia as compared to the

same side effect coincident with treatment of the

substantially same disease with a parenterally administered
255 drug which binds to tubulin B-subunits.

M5076 1s a transplantable murine reticulum cell sarcoma.

N- (2-( (4-hydroxyphenyl)amino)pyrid-3-y1l)-4-

methoxyvbenzenesulfonamide exhibited significant antitumor

activity in this syngeneic flank tumor model when administered

260 orally once a day for 5 days. At its approximate MTD of 150

8-
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mg/kg for 5 days, N-(2-((4-hydroxyphenyl)amino)pyrid-3-y1l)-4-

methoxybenzenesul fonamide significantly inhibited tumor growth

with T/C (tumor mass of test group divided by tumor mass of

control group) and ILS (percent increase in life span) values

265 of 13 and 42%, respectively. In contrast, this model was

resistant to paclitaxel. Vincristine and doxorubicin were

only marginally active (ILS = 17% and 13% respectively), while

this model proved sensitive to cyclophosphamide.

N-(2- ((4-hydroxyphenyl)amino)pyrid-3-yl1)-4-

270 methoxybenzenesulfonamide was evaluated against C26 colon

=

tumors grown 1n the flank of CDF-1 mice. While only

marginally active when administered on a 5-day schedule,

extended dosing produced a significant antitumor response

that was quivalent to that achieved with BCNU at the MTD.

275 Paclitaxel was not efficacious against this tumor.

Apc™® (Min) mice are models for genetically inherited

intestinal cancer. These mice carry a dominant germline

mutation in the Apc tumor suppressor gene that predisposes

them to the development of numerous (>50) tumors throughout

280 the intestinal tract.

N-(2~-((4-hydroxyphenyl)amino)pyrid-3-y1l)-4-

methoxybenzenesulfonamide given orally on a once-a-day

schedule for 28 days at 150 mg/kg/day led to a significant

reduction in tumor burden in Min mice. The average tumor

285 numpber for treated mice was 49.8 compared to 73.3 for wvehicle

controls. Drug treatment was initiated at an age when the

tumors were well-established. Thesge results indicate that N-

(2-( (d-hydroxyphenyl)amino)pyrid-3-v1)-4-

methoxybenzenesulfonamide shows significant in vivo activity
290 1n a spontaneous model of intestinal tumorigenesis.

(2-( (4-hydroxyphenyl)amino)pyrid-3-v1) -4-

methoxybenzenesulfonamide as a single agent demonstrated

antitumor activity in multiple human tumor xenograft models in

vivo. In several in vivo xenograft models (flank and
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295 orthotopic), once-a-day dosing of (2-((4-

hydroxyphenyl)amino)pyrid-3-vl)-4-methoxybenzenesul fonamide

g—

demonstrated equal or greater efficacy compared to twice-a-day

dosing. This superior QD efficacy was confirmed in a murine

syngenelc model. Thus, administration of (2-((4-

300 hydroxyphenyl)amino)pyrid-3-vl)-4-methoxybenzenesul fonamide

once a day appears to be sufficient to achieve maximal

-
—

af-

gemcit

-1

~1cacy. In combination with 5-FU, cisplatin, docetaxel, and

abine, (2-((4-hydroxyphenyl)amino)pyrid-3-v1)-4-

methoxyvbenzenesulfonamide demonstrated an increase in

305 antitumor activity in the HT-29 colon, Calu-6 NSCLC, MDA-MB-

468 br

respec

o

ea

st, and MiaPaCa2 pancreatic xenograft models

tively, compared to single agent alone.

NCI-H460 i1s a human non-small cell lung carcinoma derived

cell 1

ine. It is MDR negative, has wild type p53, and

310 contains an oncogenic K-ras mutation. (2—-( (4-

hydroxyphenyl)amino)pyrid-3-yl)-~4-methoxyvbenzenesulfonamide

showed

good efficacy in the NCI-H460 xenograft model. The

mean tumor volume at day 13 was significantly different than

the vehicle control (T/C = 58%). (2—-( (4~

315 hydroxyphenyl)amino)pyrid-3-vl)-4-methoxyvbenzenesulfonamide

also caused a delay in tumor growth with an ILS value of 32%.

Paclitaxel and vincristine both lacked activity in this assay.

HCT-15 is a human colon carcinoma derived cell line. It

1s MDR
320 K—-ras.

positive, and expresses both mutant p53 and oncogenic

The HCT-15 cell line has one of the highest levels of

.

mdr-1/P-glycoprotein expression of cells from the NCI tumor

cell line panel. Paclitaxel and vincristine, which are both

substrates for P-glycoprotein drug efflux pump, were not

efficaclious, while (2-((4-hydroxyphenyl)amino)pyrid-3-vy1)-4-

325 methoxybenzenesulfonamide was effective in inhibiting tumor

growth.

-10-
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ffect of Cyvtotoxic Agents on the Growth of HCT-15

red the growth of a variety of

co grow 1into

of treatment. As

gainst established tumors
(2~ ( (4~

hyvdroxyphenyl)amino)pyrid-3-vyl) -4-methoxybenzenesulfonamide

was also active agalnst

a human pancreatic

grown in the orthotopic site.

tumor xenograft

In vivo Activity of ABRT-751 Agailnst Staged

Orthotopic Hume

AAAAAAAAAAA

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Schedule

|
Cell 1i (mg/kg/d)
s e N e o L L L e e e R L L e T T T L AT R A R RN T L L DL TS CT T LR A L LI AL PN Y PR L L s oo s S PYT T TS RL LR ER S LRI LR R Rt R L AL L TULT DI LT LS L IR RE e e R o LR R e gl ddd anl so RERLTLLI LA I ITT LTI ANL R ddadd LIl dll
Tumor Models {
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
HT-29 colon 100
|
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
............................................................................................................................ 1
................................................................................................................. .m.....‘.q|0~...“Q‘.......I.‘......l.“"...I...DQDHD‘.‘.."IIi'..“.‘..‘........Q.”.[‘D“..‘.....lll..‘..."l.b‘.b".".““*‘l‘.l“’.'......-lll.......'..‘..
Calu-6 lung 100
»
CaXCcliona
.....................................................................................................................
H“iili'...tob‘OWNN'MW“W#JJMWWM“WOM’I“OW ...................................................................
MDA—M3—468 100
L

n Tumor Xenografts

+ suadee AAEORURRARAP AR RRNRRRRARAAITIT AR A sRadITTaIe T TTTL A LI ARt e T LTl Adudadaert D 7 P Y P T Y L T T T T L Lt b T e i e oy LT e L T P T L L Ll P T L LT LR e T T T T T L T S T T T T e T T L L L et LU LI LA ERR LY gt g SO L DL L Ll Ll LUl L Ll Ll AR LLL LIl Lt ab il Ll 1T
ARSI TR A RN RARA R P AR R R RN AR R AR IR A AR PRI 9y 2 P2 PP RARTRT Y FRARITTRRTARRSRERERTTTEET®

e S S—ss—" Smm———
i
2 T C 2 L I_l
dif;. l ‘15; Nyelty :EE;
SAGAMEE IR oo P P g u e e n e b PR 003 aaeaqaadad Pt 40 g aadata LI NN uundnddt 44PN Languddddt 4444000 ppuunnddd ¢4 ¢t ddapny
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll Adanaqa NI NG99 P 4qayrz e
..................................................................................................................
...................................................................................................................... ]
LI PO b PR g qqesanc br RPN guudndddaNA PPN AguAaa e et AP ez ol b bt I RCt TR LR RRaRtr 1o RN R Vpninddnndunniddribype 4
ttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
lllllllllllllllllllllllllllllllllllllllllllll

-11-

a
P R S O SR VP PP PO PR quaa, . FEY- . APPPPPTS - S PPPPTTTTOTT PR PR TRT T T T T ST DR T T LT LT L T T LT T L PP PR e et U R TP PP Y RS de AL DT T I TTET LD S AL LI T L Ll L b bl Ll il e bbb g DAL b e bbb L Ll ol o t b AL T




WO 2004/105794

AAAAAAAAAA

CA 02526385 2005-11-18

ad TR

SErnarRebRRRINRtesprrrunttdduddt B Rt R PRI PN Nddq LI pRRRR Loy

breast

-

C

rclinome

T4 M g pdut tgapnddund 4 4o ppupuunddd ¢ 440 P guundd dud a1 o P DR uundn AR PR AR nunnundtdgquepanguueed

ARRP PP PP SO R g g P TN T I R AL I PP e PP A 0 0 000 eI S n R P RAREERERS S p 4 440

Ortho

MiaPaCa-2

pancreatic

49434 InuREEG RSSO N AP PR P 2000 RRRRAP PR 444N RRRANESE P P A4 44 4npupuut RN R uuu et a4 qe PN AR e

A AAGET 0 annmrr e Pl L dp et ue e n i PR auupdnutdda PR uur PRI PR uudutdtdqqeanpnnyqadn b P

340

me:

-

Ci

against

mice.

Antitumor

2 .

345 gastric, lung

—

- —

.......

AN auARP PR RRRERRPP ISP HANSRRRRREPPR S 2 44 UNFAREAd SV R AP PP e ROt I P 000 PR A 0 04 00 % paAd N IE P Pt o nuud 4 4 4D P H R R R

PRI I aguut e auug Ot 4o s e enunuut PP AL papenuaat IF PR uuudd et d 0 a0t Rl ndtaadiddgarrd g I1FFRARRERERSS g FROPRREdInddy

SRR REEAR S S R I et PRy e A S TP e PN R R R NN AN R T I IR T I QU PP o PA AR A B P paaa i A 3R B PAR R AR I DI PORNRL,

HT-1376 bladder

choxvbenzenesulfona

aC

breast,

2

heavi vy

:

-~

I nuageptietynnniy

aad UL LD G LT TR e g L T T T Y S L RO LI LTI YT T XT T T AT T T AN

i

Lo lla L

AP0 4066840BBBRGG

i

4

(oo d ol

PCT/US2004/016973

P’“’M.‘“"\..0...."".'.0‘....“I.l..‘.0‘.,lll.!.‘.‘..'.....-........‘.“”"..‘.l“l’...l|-l...'.--..‘..".“.'"“.“......“‘“ FaPsRtARRNEREsqasRIPP
b

1 20-24

3

Lo d o b g

>
PRRRRNNN RN aani iRV Iddday,
4

1

FARPPRAAIAA AN EON Nt dddddgonygga
3

vvvvv

vvvvvvvvvvvvvv

vvvvvvvvvvvvvvv

20-24

AAAAAAAAAAA

50 J

D,

2660

At rr R e N R R RN M Ml s e anddddsannnnsug u s b PR P b dudne

d 1-21

LELE ol e e ST TITITE L ol Lo L ITT Y

copilic Tumor Model

ad
sa bty

ITTITTTIEL PoRn AT YT L LD ERLLEY

Py

Lddd

o

l

PARRANEPRASJIPIEAPRAGEttddspnnnnuuneddild gy

LITTTELEL g caad o dd DO LLLLLL P EPPPITTTTTY LIL L L L LY 1 S rhrrrny

anded P4t INRNNNNTARIIINITIANY

AAAAAAAAAA

100 F Q

1

75

!

b

100 Q

-

ndfuddd b potdygonnnnnnnreredbbpansraaa brdl 141 %0

e

100" TH.1i.d
11-15

5

by

' 11-15

AN At err PR e e A T g e d PR BT E o A AR B I A T FI VS PR RN A G NN TR RER R G qqiaretennn L i ) 4 podddaadaarniponpppasnnnadaba L dpoodeopanns

’

mide also showed an

tivity was also seen in

1

ot bk LELTRTS TR LT T LI TN TR T LIS Rl s T Lo s D LT LR R L L L P T T T LT T )

d 1—51 i
- 11-15

d 1-5, :

<

., d 1- |

!

p—y

. varlety of other human tumor xenogres

and oral carcinomas.

PACAONNN R EARA AR REA R ol d M T T 1A e et I Pt I o nu et T g paagaud AT I PR Ravdd R ddt I pauu e i PRon

Tumor Lines

Antitumor Activity o:

SahdLLLLTERLELL AL L L L LTS T Y T T T I L R LI T YT LR e R LI Y T DL LA AL PR R R LAY PP PRI TT LI L,

Gastric Cancer

LR R R LR E e R R L L L L T T T LT T L L L Lt e O L T T L O L L e R R R L L L L LT T YIS LL L

H~861
H-111

H~154

SC-2

SC-6

QL

AL LA II T LA LA TR S P TN N R RS R N T YT DR L L T LR T DA Ll L LR b Al L e R I T LT T L L LI TR R R LT L L PR P T L LR L LR AL LA o S R LT PP T T T TI L DL EE LYY TP LI L LI LI LT T LS R DAY T
LRI LR R DR R L L L DL DL L T T T e T L T T LI TR R R DL LR LT T T LD P Ll Ll O T L L L Bl L LI LT TR Ly g L T YL L L T L L L AL L L I T e L Y TR R L L T T Y L L L L L L D PP T T LIS Lt L L T LI R P A PR EE R P AT TN L PP P PP TP T o

clOb-o-ooooboo.tottvdcvtccc1¢¢¢¢ic0-.0000...«.,«;.001l!tOo.pooooocD¢06’ll&tDt40‘0l’D'0""l0001000."l0c0t-.n-uoo-{001cfooy--.---c-.;....t..ccosooslsboOUUl-ttcltltiﬂ!lllliy...-onooocouia00..o0000uvu‘-tl.ﬁbvlctcccottooo-

Q5D X 5

|

Colorectal Cancer

H~-143

L YT L T L L L L R T T T T TR ey e pen e e ey Y T PP O T DIN T LLS ARt e b 1T A0 L DAL J AT T PP T Y

COLO320DM

AL L T L PP Y T T LT LT T T T T LI T L s L AT TR R L AL LA LAl R a LRl Rl et S DL S T YT T T Y

WiDr

| 01D X 19

L T L L L T T ] L L N YT T L ot LT TRt LI T T T LAY T DL DL L e bt g L P e b LR el L e L L LI L L L L L L L LW PPPPU PR PPN A SN AN TS FF P T L I VPP s s

PSRt r A PR R P AR P P AT A R AR e PPN A SIS o b NN e nn T P P PP A e AP TR d Py e st e p A PAGAEE P pp A AR E I PR TR FHE N R NNA I e P RAEEF Tuguugad s 000l ddr iV pp R v ns Vs ffdyqqqssqenniiin

PSRRI RRACEE PR u R R da PR AAT TR AP AR R e S P NP s r P M HH I IUTygdud 2SR TR N

mIPPP N SunséniBRRURRNIFERRRRURRARAGAAddT Hypiia

SRR RNt vt et b b PR e e et A RPN e u P PP A AT TP RN a4t M ET 197 9q4uid R 42400000

Schedule

TTITIIITTITL ERRRRNRNNANTG LI 4PRRRINNNNNNNSuIdadd Dtl0‘001c{........'ltltt00.....u.Ilt.t..b.lm.ac.ac‘..!J

Q5D X 5

PRRRErELARRRRRRRPEE Rl IS0 ARSI AR auddddatgaaaaaa ettt ddddy paprr AAAGEE 194033404 EeaIe e iRRppanunttinisanddy I ST TL LR Y T LT L LT T P T PP PR TN DT T R L L e e e s P E L L LT P Y S A T e g LI DT PR P P AT A T

—
p—

Xenogral

ABT-751 Agains:

TS

PRI HHIP149% 8 qq a1 e reaadd I»Q.c“4tu0tt00‘(ljagccoo0000000O“c“obo00.000lll!tigcgccgqaoc’coo\

D X 19

QO RN P g g e r R A S S e e 1444 aaN o p et NPT I 11 4

ONE

D X 20

-12-

»

Dose

(mg/kg/day)

i"ttoOO0.0'DD’D!Dt.q--.oooooottottttooso&ailtQtlt--olr.nu'!--!tﬂ‘llloooo-!ulttitCll'lt.-o--.-oonrtots

300

80

Sl LTI 42 g LA d S NTTTTT T T AL LT LT T RN IR o d o S L T DAL SR LA J Al I ITLLL Lt Ll L] "D’Q)t‘l»......"lj

300

120

addla Il dd A e PV TTT LI LI I AT NY Do s s Do R TN DL LR R ot Sl DAL LT LI LIl R P T T2 L

500

L"'“"“4““"'Umm:mnuwoumwmn»nn-!tvm:nw:w,","”"”“,i

—hdddd Il e e i Y 1l Ll L L L PRt L s e a Ca NN TR L PPt st g DL FEL T TP T LT LT Pl e v Py

300

bt LLLTLILTLEL LAl e R e L LI PP T T T L PP R R A T AL LA D e R LD T ] S e Y Y YT L L L 2L T

120

Il.l.!t.ttotulll.\.q“q.....lt.“t.........n“..l.l....l.Ht“’"".t(((((ti.iimmq. Y- PPN IO

100

1

p
Mauerr PSR RRRERRARPACAAdd PIRVARRELAGAddddddas ot bhanupsataa draidiingy,

46 #

P

PP rARAGAA Pt nannanutd RO ONAC I ORRRR GG FE PRIV pannguacsennnne]

i

tphdeopanaddiin ”'l.l’.i“tOittoounltlstﬂmiﬂﬂﬂcm0“1‘“.,.“.aantt000‘D‘ODllrHCC“.‘.(0’.....mtbl.b..l....tlplbh&“‘ Faashd Bt P d o aaq i a i ettt 0 0 S s bR IR A h A A4 a PN gggqeanddd 33P0 bannnndddal

QJD; d 1—5; j

& 11"15 i

L AL Ll L LT Ll T P T L LT LT T PN L L L e R A S e LR LA T LD L L Lt L P T L L L L L R PP PR L LT AL P T TR L L EE L L T T LR RN L o (ST T T T L LT T LT P YT T T MY T TP PR T YT Y L e Y|

P,
g

-l tumor a

2000000000090 PR AR R A RRANAAE ST o nnuuuP R 00 A 0 P2 4 4 44 4]

33

p

AR RAT et I qeerrnundndudtdiarrnrrnrrd ¢ 40 daR g i PRttt
p

>
4
3
UREPONDINNRRRRRAS A IPRRINRRRPaR Gt Idroerritihannaczord )

79

| 63

!

86°

e

566 hd

56 |

LI T TP Y YT Lt L L] m..ccgcuccu.idial.!ddmﬂmu“

-"llll...*“”.“....-Q.m.....nw“immi'lin’mﬂ

e P

vvvvvvvvvvvvvvvvv

4
Lﬁ!.“\cl\‘. I T AR RS F e L D L L T

Cr PPN ARt PN MM gaqaa P rraad IRt gaaanuuaidddddddy o ¢

n.d.

L A T T IR T PP EL PP PR R PR LRI LI LI TR L L L DR EL R AR R AT L

| n.d.

ORI I g b b BN PSS A DITR PP e bR L 1 4

; n.d.

SR RCAprnnnnddttttigqeonnnnnridittgpappnguundddtidénnnd

n.d.

(2-((4-hydroxyphenyl)amino)pyrid-3-yl)-4-

tumors derived

ctivi

LY

“ts 1n nude

r o e

Hume

T/C

. 4

el LITITIIL L YT LU L L T T T T T T I T T R R NN L T T L LD g T Iy T T T L T L T P PR R g L L Y L L T P LY L L L LI TR R TP Y Y Y

40

P Hadadede (LR L PYTCEEE R R R R AL R AL DL LLLLLL P R R d DAL Ll LR R g t) ) LI L L Y PYY LI 1) lyr.o.u..cntl PPt AR aadad PRl annnn e bl AN d g et BRI PRI R RN N RAAEPEReniddin il

36

RGP RRAR A G P TP P ARG aNaa M LT RN guudd d #0220 gonaunind R R 444 dggunn il

71

O L LT L Y LT L L T T L PP PP T T T Y LR L T T T Ll L LR R L e PP Ty T

28

T L LT T Y T R e L L T Y L e Y T S I e S T T Y YT

’ 22

}

!

SRERRRN, ¢ LLLLLLTTITT L LT T T T T T T I L I Y L L L L SRR A P ARG P RNt g R P RN PN n P RN A A B A AR AR e v P A gt PRR PR RN R H o uu A R PR P PP ud A A A IR R AN R R R o - 00 L g uan 4 PP PP O VR 0u ad S A 14T R # 2 IV Laas ALl LT L ey LT LT L S P L L L LR LT L L P e e R T e ot e LT L L L P T T L L L T T LT YL L L LL L PR e L
LU YT T T T P L e T ot ] o s TV L TYvewwppppppppperemupeeeeampree ey rporrer T TR T LLLLLLTT LT L PR T S e Y PSR T PR S T T T P Do s e ST L LR L S M D AL L DRl el g TTT L 2 S L T T L L L PP T T T LT T g e S e DL DL LI T T T T DL LYY L (L LTI RTINS S T T LA TN DT DL ol oI L L L LA L o d e e s LU T R D TN T T RL R A T L LN T T LR oL DL LA T L DL L LA LR E o e T R e ST ] *eory PRRDY

n Tumor

rooootlvccccl%Otooooo-v-l!!0~l’Dotoouou-0000°“1\vlbto-ooooototbl.--oooososoooooou.-ooooo

BRI PN NN TR A A I IO P TR A I T TEPRRNRRayaddddddtddygopnpiaddddattdygopayyd

LA RARARPAARANTRY S PR RRA AT IS C AN PR B ROACPOLAAA A A A ANERR ARG ARRRRRA P ST E T g AN I

P VRS EEETAITd ML L L PP RRRGRELLILEI 0 I DPPPPPRPPPIIA IS g T G EELIG g TEEEPPEO P I3 3 132255

17

JRARPRRRRRRR ARt P e DA 1A AT T 400000 Ugnned 002000 Lann ta i #RRRRRRAA GG ouppndy

42

T LTt G e LT T T T L L L LT L N Ny e I T Lt L L L I T TY

22

(%)

from




350

355

360

365

CA 02526385 2005-11-18

.................................................
S PrrnpLup b anarit AP MAIA1anRe v AP AN QARG Tt H H LIS I I e n o NRERT SIS L p h 4440 bkl e PrprasnbbbbAfasssis * pppmalm.prnM.).l.?ppMWh L PP v-"WWWEWWOCOONWWOW””"W ppppppppp
i 5 3 3
? i
L L L et e S AL LA Ll L L L b y THevetaa Nunaa L LTI PP S ITTLY ettt psnnnnity LTI et L T T T T T PP PP O P PR TN PO PP R SRR T e T T T T T R snorrrrrrrseessrereverau ¥ TTT PRRTTTTR TR TTLLOAN T TTLTTEY
t
LC*6 i 450 :
: 3
- p-4 E
: H
->
i i
LY Arrr R AR A N RSN I P PR PR s P PP AR RPN AR o PN r P U P R 0000 A0 R0 044 e rn Attt i st ettt s bbb éldscnddnddddb o bbb onissst sensddb P Pidddeddltancse scdddisissincbddddactiarssessnnnundrdtdidilgsannnuudtdtdtttdnccscnantdtts 8468468884499 000 rannnnnandncddddd
t R GAGEOguet HARIPE S0P L nasnndCddRRR PR acrridrtbiteer *»y . ITES 1)) ] APV PR PRI a N RN Ao P AN I SR r PP R e N ALNutdr e P eR RN Nnaaaare s P FRRRPPLIdddddianne d9qaqank Taseen . XLITI LIS T T L L L T T L Lo R R L T T YT LY L LT LT T L TP e e oy "y AP SARPEPPPA M T4 aa st aTINdgganudvey
:)
CRTE PP TIST LTI DL LI T TA DL AL DL DL LA T LI DL LT AL LT LA L g bt I TITLLETEEL LR T ITL LLLL Sl Ll o YT LT T T YT YY S TP L T T T L P Y Y P E T LT LT T e Y T T L N T T S s rovrrvewet ot L TR PITTITIILLLLAL PRI TR LDLRLLLLLIVETITTLL Eale 1] 0 T e S P par - P (i gy wr....“o».-pt,....aacc«cmuc..n.g.|...nn-l-...q‘.(..lllltt.to..mvo»tlm“!"“‘“‘
-
H ¢
1 'D X 2 0 ;
- i
. !
PrSd e rPIIAAAARSARALHARRRRRRRRAS IR » dddvad (LTI LT L) SRR b PRttt BA R At aa e e 00000 0d R AR uantt 0N 000 0 0 0 0 P22 P P ) PEPIPIIIIGee e 'y vm'.paulCI!0COOIOQaﬂmc“i00000’...amcm.OIIWWWMW;M”....m"‘:...".“"“ﬁ‘..‘““.‘..‘.H”H.'...-““‘m..m.‘.‘““....."“'.mm,"“m
204 ) IRg e u P TN I TG S S S S S ERRR PP P PP Saa$ #2250 g 6 08P PPT PPV gia e @ BN 0 1o RV § VTl g VYV T T s s a el VY VTR T o i r re 1444 $ 0V 4Bk 4 p oo n s PR D DRI WMWM\“W‘mlaaacco-opl-lv'll..“gggqnwuc.m...........“....,...........‘m..,”......"’..".,.......“.“"m AAAAAAAAAAAAAAAAA
<
]
3
f >
] 4g4qqaunnn RGP PO LAnARdudd N INNquidttd i IV AaRddq e drnnnntsanird Anrneerrnrndgqyqeeaad LO!DD.! asqe sumnvd PCPLTLLTLLL PRYTTTYYY | “ue " PP " EEELLLLL N o0 ) sae e re R4 AIq e perennnititte
PRI A H A FAAAATRTR G R RN AR R TR L mA N ud AR IS TNua P iV aaRddjoetranEntsandripqaqeneneenenrni o qoe 4 Nuarbedd VNG S I I 4900900 4 FEINERTageuntteRTy $rirrre e e reee NRNS PR A R P T e R PR DA e At T N F L AR N AR NN Ay pppd B ARRRRRRRRR s d 024440040 Fa 4o anrasrssbrbbl tHqgqaanaanaddadantésopunnnnn
t
- }
“
;
PN R R R A R R A R R A A N T A T T T e A L e F R o AR R R R R AR ST PR T T PR Ay B NN AT ad Bt A N TR P A A L D R P T R P A A TR e TR RS R T Rt -t PR DR R R nn b rhr A R a P AR S A DR R 00t I i e nan P P P R P PR R R AN Ao P P R P RS P AT I PR D RS NNNRREPRP S0 40 I aC AR E 000040040000 Rasaersoneinfd4ddyqeqopnnn
.D".‘l]...tb’lt‘i\I‘.‘ll"000'."“.‘.‘00"‘..‘““““lll‘l"“““‘"'.0..000."1Q?".\l‘.“."."......cluIl|l,""‘.']’t.lll'..‘."?‘5.".0‘000.“"“l ....................................................................................................................................................................................................................................................
- 4
‘I : ) : ! |
-
>
3
|
>
>
¢
—— - - Aniial’ - e e — - ——T - —

(2~ ( (4-hydroxyphenyl)amino)pyrid-3-vl1)-4-

methoxvbenzenesulfonamide was evalua

-

ced in 57 cancer subjects

in single dose (16 subjects) and 5-day repeated dose regimens

(41 subjects). The doses administered in the single dose

segment were 80 to 480 mg/m?/day. In the b-day repeated dose

regimen (2-((4-hydroxyphenyl)amino)pyrid-3~-yl)-4-

——y

methoxybenzenesulfonamide was given at 30 to 240 mg/m?/dav for

a single cycle. Pharmacokinetic data indicated that (2-((4-

hydroxyphenyl)amino)pyrid-3-yvl)~-4-methoxyvbenzenesulfonamide

plasma concentrations 1ncreased rapidly after dosing. The

drug was eliminated with a

half-life between 4 and 16 hours.

The AUC i1ncreased proportionally with dose over the range of

30 to 480 mg/m?/day with no apparent accumulation. Adverse

drug reactions from the single dose and 5-day repeated dose

segments included nausea and vomiting, diarrhea, epilgastric

p—y

paln, lleus and evidence o:

- peripheral neuropathy. For the

single dose segment, the dose limiting toxicity (DLT) was

Grade 3 peripheral neuropathy in 1 of 5 subjects at

480 mg/m?/day. In the 5-day repeated dose regimen the dose

limiting toxicities were Grade 3 peripheral neuropathy in 1 of

Ll

4 subjects at 210 mg/m‘/day and Grade 4 intestinal paralysis

in 1 of 4 subjects at 210 mg/m’/day and in 1 of 6 subjects at

240 mg/m*/day.

~-13-
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370 In the 7-day QD regimen, the 250 mg QD dose has been
determined to be the MTD, as dose limiting toxicities of

n

peripheral neuropathy/ileus were reported in 2 of 6 subjects

at the 300 mg QD dose. The MTD of the QD regimen given for 21

days was determined to be 200 mg as dose limiting toxicities

375 of fatigue, anorexia and suspect small bowel obstruction were

observed in 2/3 subjects in the 250 mg dose group.

A review of the safety data demonstrates no significant

myelosuppression, renal or hepatic toxicity reported 1in any of

the three studies.

380 In accordance with compositions, the tubulin B-subunit

binders of this invention can be administered with or without

an exclpient. Excipients include encapsulating materials or

additives such as absorption accelerators, antioxidants,

binders, buffers, coating agents, coloring agents, diluents,

385 disintegrants, emulsifiers, extenders, fillers, flavoring

agents, humectants, lubricants, perfumes, preservatives,

propellants, releasing agents, sterilizing agents, sweeteners,

solubilizers, wetting agents and mixtures thereof. Excipients

for solid dosage forms the tubulin B-subunit binders of this

390 1invention to be administered orally include agar, alginic

acid, aluminum hydroxide, benzyl alcohol, benzvl benzoate,

1,3-butylene glycol, castor oill, cellulose, cellulose acetate,

cocoa butter, corn starch, corn oil, cottonseed oil, ethanol,

ethyl cellulose, ethyl laurea:é, ethyl oleate, gelatin, germ

395 oil, glucose, glycerol, groundnut oil, isopropanol, isotonic

saline, lactose, magnesium hydroxide, magnesium stearate,

malt, olive oi1l, peanut oil, potassium phosphate salts, potato

starch, propylene glycel, Ringer's solution, talc, tragacanth,

water, safflower oil, sesame oil, sodium carboxymethyl

—

400 cellulose, sodium lauryl sulfate, sodium phosphate salts,

soybean o011, sucrose, tetrahydrofurfuryl alcohol and mixtures

thereof. Excipients for the tubulin B-subunit binders of this
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invention to be administered ophthalmically or orally 1n

liquid dosage forms include 1,3-butylene glycol, cas

corn oll, cottonseed

sorbitan,

olive oil, polyethylene glycols, propylene glvcol,

water and mixtures

—

binders of

B-subunit

osmotically include chloro:

and mixtures thereof.

e
p——

binders o:

1nclude 1, 3-butanediol,

germ oll, groundnut oil,

peanut o0i1l, Ringer's

sovbean oil, U.S.P.

water and mixtures thereof.

B-subunit binders of

rectally or vaginally include cocoa bu
glyvcol, wax and mixtures thereof.

A preferable excipient for the prac

germ o1l, groundnut

thereof.

Tat

-

oll, ethanol,

gy
p—

ty acid esters o:

oi1l, glvcerol,

Excipients for

-or oil,

N

1isopropanol,

sesame oll,

the tubulin

this invention to be administered

Excipients

castor oil,

liposomes,

solution,

—
—

this invention to be

fluorohydrocarbons,

corn oil,
ocleic acid,
safflower o1i1l,

Exclipients for the

tter,

ethanol, water

for the tubulin PR-subunit

this invention to be administered parenterally

cottonseed o1l,
olive o1ll,

sesame oil,

or lsotonic sodium chloride solution,

tubulin

administered

polyethylene

-ice of this i1nvention

using N~ (2-( (4-hydroxyphenyl)amino)pyrid-3-yl)-4-

methoxvbenzenesulfonamide is shown hereinbelow.

Formulation of N-(2-((4-hydroxyphenyl)e

mino)pyrid-3-yl)-4-

i

methoxybenzenesul fonamide

Ingﬁedieﬁl B T W/wW - r*u Purpose o
.................................................... T Y
— e e I R T S

cellulose

NF (Avicel® PHI101)
EPpr— HBHBEQEEQEE ........ T I e T aE———
........................... ggygagﬁngﬁgﬁﬁwmeMmmwwmmmmgﬁﬁmwmmmmmwwmmmwwwwwggﬁag§wmemem
K29-32)

croscarmellose Na | = 18.0 |  Disintegrant
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water | sufficient gquantity | Binder Liquid
e R N e e
magnesium stearate 0.2 Lubricant w

p—

A mixture of microcrystalline cellulose, N-(2-((4-

hydroxyphenyl)amino)pyrid-3-vl) ~4d-methoxvbenzenesul fonamide,

lactose, and croscarmellose were granulated with a solution of

povidone in water, dried, and milled. The milled product was

blended with magnesium stearate.

The doses herein were made by filling capsules with the

appropriate amount of blended product.

In accordance with routes of administration, the tubulin

B-subunit binders of this invention may be administered

orally, ophthalmically, osmotically, parenterally

(subcutaneously, 1ntramuscularly, intrasternally,

intravenously), rectally, topically, transdermally, or

vaginally. Orally administered solid dosage forms can be

administered as capsules, dragees, dgranules, pills, powders,

or tablets. Ophthalmically and orally administered dosage

forms may be administered as elixirs, emulsions,

microemulsions, suspensions, or syrups. Osmotically and

topically administered dosage forms may be administered as

creams, gels, i1nhalants, lotions, ointments, pastes, or

powders. Parenterally administered dosage forms may be

administered as agqueous or oleaginous suspensions. Rectally

and vaginally dosage forms may be administered as creams,

gels, lotions, ointments, or pastes.

p—

For the practice of this invention, it i1s meant to be

understood that while administration of drugs which bind to

other than the colchicine binding site of tubulin B-subunits

are preferentially administered parenterally, oral

administration of drugs which bind to the colchicine binding

site of tubulin R-subunits is more preferable than parenteral

administration of the same drug.
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= the tubulin

The therapeutically acceptable amounts o:

B-subunit binders of this invention and their dosing schedules

depend on the recipient of treatment, the disease being

treated and the severity thereof, the composition contalning

the tubulin BR-subunit binder, the time of administration, the

ot

route of administration, the potency of the tubulin B-subunit

binder, the rate of clearance of the tubulin B-subunit binder,

and whether or not another drug 1s co-administered.

P

The daily amount of N-(2-( (4-hyvdroxyphenyl)amino)pyrid-3-

v1)-4-methoxyvbenzenesulfonamide to be administered orally in a

conttinuous, once dally dose to adult patients having

refractory solid tumors, is about 50 mg, about 100 mg, about

150 mg, about 200 mg, about 250 mg, or about 300 mg.
Preferably, about 250 mg of N-(2-((4-

hyvdroxyphenyl)amino)pyrid-3-vl)-4-methoxybenzenesulfonamide is

continuously administered orally once per day (QD) to adult

patients having refractory solid tumors for the first 7 days

e

of a 21 day schedule.

Preferably, about 200 mg of N-(2-((4-

hyvdroxyphenyl)amino)pyrid-3-yl) -4-methoxybenzenesulfonamide is

continuously administered orally once per day to adult

patients having refractory solid tumors for the first 21 days

of a 28 day schedule.
Preferably, about 200 mg of N-(2-((4-

hydroxyphenyl)amino)pyrid-3-yl)-4-methoxybenzenesulfonamide is

administered continuously orally once per day to adult

patients having breast lung, kidney, or colon cancer, 1s for

the first 21 dayvs of a 28 day dosing schedule.

g
oo

The dally amount of N-(2-((4-hydroxyphenyl)amino)pyrid-3-

v1)-4-methoxybenzenesulfonamide to be administered orally 1in a

contilnuous once per day dose to pediatric patients having

refractory solid tumors, may be about 100 mg/mm?, about 130

mg/mm?, about 165 n@#nmg, about 200 ng%nmﬁ, or about 250

mg/mm?.
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The daily amount of N-(2-((4-hydroxyphenyl)amlino)pyrid-3-

vl1) -4d-methoxybenzenesulfonamide to be administered orally in a

continuous once per day dose to adult patients having

495 refractory hematologic malignancies, may be about 100 mg/mmZ,

about 125 mg/nm?, and about 150 mg/mm?.

The daily amount of N-(2-((4~hydroxyphenyl)amino)pyrid-3-

v1)-4-methoxybenzenesulfonamide to be administered orally in

continuous, twice dally (BID) doses to adult patients having

500 refractory solid tumors, may be about 25 mg, about 50 mg,

about 75 mg, about 100 mg, about 125 mg, about 150 mg, about

175 mg, about 200 mg, about 250 mg, or about 300 mg.

Preferably, about 175 mg of N-(2-((4-
hydroxyphenyl)amino)pyrid-3-vl1) -4-methoxybenzenesulfonamide is

505 administered orally twice per day to adult patients having

refractory solid tumors for the first 7 days of a 21 day

schedule.

The dailly amount of N-(2-((4-hydroxyphenvyl)amino)pyrid-3-

v1) -4-methoxybenzenesulfonamide to be administered orally in

510 contilnuous twilce per day doses to adult patients having

refractory hematologic malignancies may be about 75 mg/mm?,

about 100 mg/mmz, 125 mg/mm2, 150 mg/mmz, and 175 mg/mmz.

The daily amount of N-(2-((4-hydroxyphenyl)amino)pyrid-3-

v1)-4d-methoxybenzenesulfonamide to be administered in

515 continuous twice per day doses to pediatric patients having

refractory solid tumors may be about 100 n@/nm@ and about 130
2
mg /mm” .

N-(2-( (4-hydroxyphenyl)amino)pyrid-3-yv1)-4-

methoxybenzenesulfonamide may also be useful in the treatment

520 of disease when used alone or in comblnation with other

therapies. For example, when used for the treatment of

cancer, the compounds of the invention may be administered

alone or in combination with radiotherapy, hormonal agents,

antibodies, antiangiogenics, COX-2 inhibitors, or other
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525 chemotherapeutic agents (cytotoxic or cyvtostatic) such as

cisplatin, 5-fluorouracil, taxotere, docetaxel and

gemciltabine.

Efficacy of N-(2-((4-hydroxyphenyl)amino)pyrid-3-yl)-4-

methoxybenzenesulfonamide in combination with other

530 chemotherapeutic drugs was tested in Calu-6 NSCL, MDA-MBR-468

p—
p—

breast and HT-29 colon carcinoma xenografts which were grown

in nude mice.

g

One objective was determination of the ef:

it

icacy of N-(2-

} i)

( (4-hydroxyphenyl)amino)pyrid-3~yl)-4-

535 methoxybenzenesulfonamide as a single agent and with cisplatin

in the Calu-6 NSCL flank xenograft model.

Another objective was determination of the efficacy of N-

(2-( (4-hydroxyphenyl)amino)pyrid-3-yl)-4-
methoxybenzenesulfonamide as a single agent and with docetaxel

540 in the MDA-MB 468 breast flank xenograft model,

Still another objective was determination of the efficacy
of N-(2-((4-hydroxyphenyl)amino)pyrid-3-vyl1)-4-
methoxybenzenesulfonamide as a single agent and with
5-fluorouracil i1n the HT-29 colon flank xenograft model,

545 Sti1ill yet another objective was determination of the

efficacy of N-(2-((4-hydroxyphenyl)amino)pyrid-3-yvl1)-4-

n

methoxybenzenesul fonamide administered on 2 different

schedules (once per day and twice per day) in the Calu-6 and

HT-29 xenogaft model.

550 Following inoculation of tumor cells, tumors were

passaged three times 1n mice before using the fragments to

generate single cell suspensions. Multiple animals were used

as donors. Single cell suspensions were generated by

homogenizing the minced tumor tissue in RPMI 1640 media. Cell

555 suspensions were washed three times to remove debris and other

foreign materials. Viable cells were counted by trypan blue

exclusion technigue using a hemocyvtometer. Mice were injected
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subcutaneously with 0.5 mL of the cell suspension containing

1%x10° cells.

560 For continuous, 21 day, once per day dosing, 50 mg/kg/day

was selected because administration at this dose was

essentially without adverse side effects.

For determination of the efficacy of N-(2-((4-

hydroxyphenyl)amino)pyrid-3-y1l) -4-methoxybenzenesul fonamide in

565 the Calu-6 Flank Xenograft model, tumor cells were inoculated

subcutaneously into male nude mice on day 0. On day 10, mice

bearing established tumors were size matched and grouped at
about 233 mm’.
In the Calu-6 xenograft model, N-(2-((4-

570 hydroxyphenyl)amino)pyrid-3-yl)-4-methoxvbenzenesul fonamide

administered as a single agent at 100 and 75 mg/kg/day on a (5

day on/5 day off)x2 cycle dosing schedule demonstrated

significant antitumor activity. N-(2-((4-

i
-

hydroxyphenyl)amino)pyrid-3-y1l)-4-methoxybenzenesul fonamide at

575 >0 mg/kg/day administered either on a once per day or twice

per day schedule demonstrated similar efficacy. In

combination with cisplatin, N-(2-((4-

hydroxyphenyl)amino)pyrid-3-yl1) -4-methoxvbenzenesul fonamide

demonstrated greater than additive responses with N-(2-((4-

580 hydroxyphenyl)amino)pyrid-3-y1)-4-methoxybenzenesul fonamide.

For determination of the efficacy of N-(2-((4-

hydroxyphenyl)amino)pyrid-3-yl) -4-methoxybenzenesul fonamide in

the MDA-MB-468 Breast Flank Xenograft model, tumor cells

derived from serially passaged tumor fragments were inoculated

585 subcutaneously in female nude mice on day 0. On day 10, mice

bearing established tumors were size matched and grouped at

about 231 mm".

As a single agent, N-(2-((4-hydroxyphenyl)amino)pyrid-3-

ad e
p—

yl)-4d-methoxybenzenesulfonamide at 100 and 75 mg/kg/day for (5

590 days on/5 days off)x2 dosing schedule, as well as 50 mg/kg/day

administered daily, demonstrated dose-dependent antitumor
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activity in the MDA-MB 468 xenogaft model. In combination
with docetaxel at 33.3 mg/kg/day, N-(2-((4-

hydroxyphenyl)amino)pyrid-3-yl) -4-methoxyvbenzenesul fonamide

595 demonstrated greater than additive responses with the doses of

N- (2~ ( (4-hydroxyphenyl)amino)pyrid-3-v1) -4-
methoxybenzenesulfonamide tested.

For determination of the efficacy of N-(2-((4-

hydroxyphenyl)amino)pyrid-3-yl)-4-methoxybenzenesul fonamide in

~—

the efficacy of N%(2—((4~hydroxyphenyl)amﬁno)pyrid~3~yl)—4—

600

—

methoxybenzenesulfonamide in the HT-29 Flank Xenograft model,

tumor cells derived from serially passaged tumor fragments

were inoculated subcutaneously in female nude mice on day 0.

On day 10, mice bearing established tumors were size matched

605 and grouped at about 236 mm” .

In the HT-29 colon xenograft model, N-(2-((4-

hydroxyphenyl)amino)pyrid-3-yl)-4-methoxvbenzenesul fonamide

administered as a single agent at 100 and 75 mg/kg/day on a (5

days on/5 days off)x2 dosing schedule demonstrated significant

610 antitumor activity. N-(2-((4-hydroxyphenyl)amino)pyrid-3-v1) -

d-methoxybenzenesulfonamide at 50 mg/kg/day administered

either once per day or twice per day demonstrated similar

tl

efficacy in this model and confirmed the observation made with

the Calu-6 model. In combination with 5-fluorouracil at 30

615 mg/kg/day, N-(2-((4-hydroxyphenyl)amino)pyrid-3-v1)-4-

methoxybenzenesulfonamide at the higher doses demonstrated

additive responses.

o B

To summarize, the efficacy of N-(2-((4-

hydroxyphenyl) amino)pyrid-3-y1l) -4-methoxyvbenzenesul fonamide
620 was tested 1in the Calu-6 NSCL, MDA-MB-468 breast and HT-29

colon xenograft models. As a single agent, N-(2-((4-

hydroxyphenyl) amino)pyrid-3-yl) -4d-methoxybenzenesulfonamide

demonstrated dose-dependent efficacy in all three xenograft

1

models. Efficacy of N-(2-((4-hydroxyphenyl)amino)pyrid-3-v1)-

625 4-methoxybenzenesulfonamide administered once per day and

1-
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twice per day was tested in the Calu-6 NSCL and HT-29 colon

xenograft models and demonstrated equal efficacy when

administered in either once per day or twice per day for 21

days 1n both models.

630 Accordingly, N- (2~ ((4~-hydroxyphenyl)amino)pyrid-3-yv1)-4-

methoxybenzenesul fonamide in combination with cisplatin (Calu-

6 NSCLC), docetaxel (MDA-MB-468) or 5~FU (HT-29) showed equal

Lo or greater than additive efficacy compared to single agents

alone.

pellng

635 To evaluate the pharmacokinetics of representative

extended dosing schedules of N-(2-((4-
hydroxyphenyl)amino)pyrid—B—yl)—4-methoxybenzenesulfonamide,

43 patients were enrolled. The tumor types studied were

colorectal (23), sarcoma (5), mesothelioma (3), salivary gland

640 (2) , endometrial (2), unknown (2), hepatoma (1), melanoma (1),

renal cell (1), lung (1), ovary (1), and granulosa cell (1) .

Patlients were treated once or twice per day for 21 days with

N-(2-((4-hydroxyphenyl)amino)pyrid-3-v1)-4-

methoxybenzenesulfonamide followed by a 7-day period where no

645 drug was recelved. Doses were escalated by 50 mg/day (25 mg

twice per day). Three patients were initially treated at each

dose level. TIf dose-limiting toxicity was observed in cycle

one, three more patients were added to that dosing schedule.

If additional patients experienced dose-limiting toxicity, on

650 occasion the dose level was expanded to nine patients to

further assess tolerability. Response assessment was

performed every two cvycles.

For 134 patilients tested, at doses of about 200 mg OD, 250
mg QD, 300 mg QD, 125 mg BID, 150 mg BID, and 175 mg BID, 16

605 reported anemia, of which 11 were Grades I or II and 5 were

Grades (III or IV); 1 reported Grade I or II alpoecia; 8

reported Grade I or II neutropenia; and none reported fluid

retention, for which Grade I is defined as mild, Grade II is

97
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defined as moderate, Grade IIT is defined as severe, Grade IV

is defined as life threatening.

The foregoing is merely illustrative of the invention and

is not i1ntended to limit the invention to the disclosed

embodiments. Variations and changes obvious to one skilled in

the art are intended to be within

the scope and nature of

invention which are defined in the appended claims.

23
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WHAT IS CLAIMED IS:

1. Use of a synergistic therapeutically effective amount of N-(2-((4-
hydroxyphenyl)amino)pyrid-3-yl)-4-methoxybenzenesulfonamide and cisplatin for
treatment of non-small cell lung cancer 1n a human, said N-(2-((4-
hydroxyphenyl)amino)pyrid-3-yl)-4-methoxybenzenesulfonamide being adapted to be

continously orally administered for at least five days.

2. Use of a synergistic therapeutically effective amount of N-(2-((4-
hydroxyphenyl)amino)pyrid-3-yl)-4-methoxybenzenesulfonamide and cisplatin for
treatment of non-small cell lung cancer in a human, said N-(2-((4-
hydroxyphenyl)amino)pyrid-3-yl)-4-methoxybenzenesulfonamide being adapted to be

continuously orally administered for at least (five days on, five days off) x 2.
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