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CROSS-REFERENCE TO RELATED APPLICATION

This application is a Continuation-in-Part of US Patent Application Serial No.
11/704,607 filed February 9, 2007, which in turn claims the benefit of priority from U.S.
Provisional Patent Application Serial Nos. 60/772,464 filed February 9, 2006, 60/804.391

filed June 9, 2006, 60/844,938 filed September 15, 2006 and 60/864,516 filed Novermber 6

2006, the contents of each of which are incorporated herein by reference.

FIELD OF INVENTION

The present invention relates to methods of treating lymphomas with polymeric

prodrugs of 7-ethyl-10-hydroxycamptothecin. In particular, the invention relates to

cthyl-10-hydroxycamptothecin.

BACKGROUND OF INVENTION

Non-Hodglin lymphomas (NHL) are a group of cancers associated with the

immune system such as lymphocytes. NHL may develop in any organs associated with
lymphatic system such as spleen, lymph nodes or tonsils. NHL can occur at any age and
are often marked by enlarged lymph nodes, fever, and weight loss. NHL is generally
grouped into aggressive (fast-growin g) and indolent (slow-growing) types. NHL is also
classified as either B-cell or T-cell NHL. B-cell NHL includes Burkitt’s lymphoma,

diffuse large B-cell lymphoma, follicular lymphoma, immunoblastic large cell lymphoma,

precursor B'wlymplmbl-a:s.tsic Iym;pl?loma, and mantle cell lyimphoma. T-cell NHL includes

mycosis fungoeides, anaplastic large cell lymphoma, and precursor T-lymphoblastic

tymphoma. Lymphomas related to lymphoproliferative disorders following bone marrow

or stem cell transplantation are usually B-cell NHL. Prognosis and treatment depend on
the stage and type of disegse.

Over the years, several methods of treating patients with non-Hodgkin’s
lymphomas have 'bejen.p-:r;c:rp@sed,. Some attempts include therapies based on CPT-11 also

known as Irinotecan (CPT-11, Camptosar®). The results associated with these attempts

?
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have been thought of as being unsuccessful. The present invention provides an alternative

for such treatment.

n

In one aspect of the present invention, there are provided methods of treating

patients having non-Hedkins’s lymphomas. The treatment includes administering an

In accordance with this aspect of the invention, compounds of Formula (I) used

include

SO

10
wherein
R;, Ra, R3 and Ry are independently OH or (L),,-D;
L is a bifunctional linker:

D is

15 . ‘ ‘ s ) ;_
n is a positive infeger;
provided that Ry, Rz, R3 and Ry are not all OH.
In certain preferred aspects of the invention, n is from abo ut 28 to about 341, and 1s
20 preferably about 227.
Advantages will be apparent from the following description and drawings.
For purposes of the present invention, the term "residue"” shall be understood to

mean that portion of a compound, to which it refers, i.e. 7-ethyl-10-hydroxycamptothecin,

i\.)
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amino acid, cte. that remains afier it has undergone a substitution reaction with another

compound.

For purposes of the present invention, the term "polymeric containing residue” or

"PEG residue” shall each be understood to mean that portion of the polymer or PEG which

remains after it has undergone a reaction with 7-ethyl-10-hydroxycamptothecin-containing

compounds,

include straight, branched, substituted, e.g. halo-, alkoxy-, nitro-, Cy.j2, but preferably Ci.4

alkyls,

(5.3 cycloalkyls or substituted cycloalkyls, ete.

For purposes of the present invention, the term "substituted" shall be understood to

include adding or replacing one or more atoms contained within a functional group or

compound with one or more different atoms.

For purposes of the present invention, substituted alkyls include carboxyalkyls,

aminoalkyls, dialkylaminos, hydroxyalkyls and mercaptoalkyls; substituted alkenyls

imnclude carboxyalkenyls, aminoalkenyls, dialkenylaminos, hydmxyalk_enyl—s' and

mercaptoalkenyls; substituted alkynyls include carboxyallkeynyls, aminoalkynyls,

dialkynylaminos, hydroxyalkynyls and mercaptoalkynyls; substituted cycloalkyls include
moieties such as 4-chlorocyclohexyl; aryls include moieties such as napthyl; substituted

aryls include moieties such as 3-bromo phenyl; aralkyls include moieties such as tolyl;

heteroalkyls include moieties such as ethylthiophene; substituted heteroalkyls include

phenoxy includes moieties such as 3-nitrophenoxy. Halo shall be understood to include
fluoro, chloro, iodo and bromo.

The terms "ettective amounts” and “sufficient amounts” for purposes of the present

invention shall mean an amount which achieves a desired effect or therapeutic effect as

such effect is understood by those of ordinary skill in the art.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 schematically illustrates a reaction scheme of preparing four-arm :polyet}hylena

glycol acids described in Examples 1-2.

FIG. 2 schematically illustrates a reaction scheme of preparing 4arm-PEG-Gly-(7-ethyl-

10-hydroxycamptothecin) described in Examples 3-7.

'S §
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FIG. 3 shows in vitro metabolism of 4arm-PEG-Gly~(7-ethyl-1 0-hydroxycamptothecin) as

described in Example 10.
FIG. 4 shows stability of 4arm-PEG-Gly-(7-ethyl-10-hydroxycamptothecin) as described
in Example 12.

S FiG. 5 shows effect of pH on stability of 4arm-PEG-Gly-(7-ethyl-10-
hydroxycamptothecin) as described in Example 12.

FIG. 6 shows pharmacokinetic profiles of 4arm-PEG-Gly-(7-cthyl-10-hydroxy-

camptothecin) as described in Example 13,

10 DETAILED DESCRIPTION OF INVENTION

The present invention relate to methods of treatment of 'lwijlphoma-& In one aspect
of the present invention, there are provided methods of treating patients having non-
Hodgkin’s lymphomas. The methods include administering an effective amount of a
compound of Formula (I) to patients m need thereof. In one embodiment employed, the

15  compounds of Formula (1) have the structure:

L is a bifunctional linker;

20 )1

- mis 0 or a positive integer preferably from about 1 to about 10, and more

preferably 1; and
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i1 1S a positive integer, preferably from about 28 to about 341, more inte;fegrably
from about 114 to about 227, and most preferably about 227;
provided that Ry, Ra, Rz and Ry are not all OH.

in ;s-ome- preferred aspects, the treatment includes administering a compound

Fe

5  having Formula (II)

The amount admimstered can range from about 0.3 mg/m” body surtace/dose to about 90
I T | . | | ._ . . i

mg/m-~ body surface/dose. More preferably, the amount administered ranges from about

10 0.9 mp/m” to about 30 mg/m~. For purposes of the present invention, the dosage amount

shall be understood to mean the amount of 7-ethyl-10-hydroxycamptothecin not the

amount of polymeric conjugate administered.
1 another aspect, the present invention includes uses of a compound of Formula
(I) tor the preparation of a medicament useful in the treatment of non-Hodgkin’s

15 lymphoma, in @ mammal in need thereof.

A. MULTI-ARM POLYMERS

wherein n 15 a positive integer.
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In one preferred embodiment of the invention, the degree of polymerization for the

polymer (n) 18 from about 28 to about 341 to provide polymers having a total molecular

wel ght of from about 5,000 Da to about 60,000 Da, and préferably from about 114 to

227,

B. BIFUNCTIONAL LINKERS

In certain preferred aspects of the present invention, bifunctional linkers include an

amino acid. The amino acid which can be selected from any of the known naturally-

occurring L-amino acids s, e.g., alanine, valine, leucine, 1soleucine, glycine, serine,

threonine, methionine, cysteine, phenylalanine, tyrosine, tryptophan, aspartic acid,

but a few. In alternative aspects, L can be a peptide residue. The peptide can range in size,

for mstance, from about 2 to about 10 amino acid residues.

Derivatives and analogs of the naturally occurring amino acids, as well as various

art-known non-naturally occurring amino acids (;D' or L), hydmph;obic or non-hydrophaobic,

are also contemplated to be within the scope of the invention. Simply by way of example,
amino acid analogs and derivates include:

Z-aminoadipic acid, 3-aminoadipic acid, beta-alanine, beta-aminopropionic acid,

2-aminobutyric acid, 4-aminobutyric acid, piperidinic acid, 6-aminocaproic acid,

2-aminoheptanoic acid, 2-aminoisobutyric acid, 3-aminoisobutyric acid,

« 4 s s

2-aminopimelic acid, 2,4-aminobutyric acid, desmosine, 2,2-diaminopimelic acid,

2,3-diaminopropionic acid, n-ethylglycine, N-ethylasparagine, 3-hydroxyproline,
4-hydroxyproline, isodesniosine, allo-isoleucine, N-methylglyeine or sarcosine,
N-methyl-isoleucine, 0-N-methyl-lysine, N-methylvaline, norvaline, norleucine, ornithine,
and others too numerous to mentioxn, that are listed in 63 Fed. Reg., 29620, 29622,
incorporated by reference herein. Some preferred L groups include glycine, alanine,
methionine or sarcosine. Maore preferably, compounds of the present invention include a
slycine as the linker group (L).

In another aspect of the present mvention, L atter attachment between 7-ethyl-10-

[C(=0)](CRa2R23)-
-[C(=0)W(CRaR23)-0-
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-[C(=0)]MCRxR2)NRz¢- ,
JC(=0)1O(CR22R23)O-

-[C(=0)]yO(CR2zR23)(NR2s- ,
-[C(=O) W\ NR2 1 (CR22Ra3)-

-[C(=0)]\NR21{CR22R23)0-,

-[C(=0)]\NR21{CR2R23)NR»
-[C(= O)]V(CRWR-;;,,O)I- _.
-[CA
-[C
-{C

(f-.)]vNqu(CRn-,ngO)t ,
(WQ)] {CR‘?“}];{ﬂgO)i(CR’}‘;RM)y 3

--[C(=O;)]y0 (CRzsz&Q)tiCREﬂl Ras)y- 5

L C(=0) [ NR2 1 {CR22R230)( CRyRo5)y-
JC(=0)]{CR2R250)(CR2R23),,0- ,
{C(=0)]{CR2R2)(CR2R250)y ,
[C(=0)]yO(CR2:R20)(CR34R5),0- ,
-[C(=0)]vO(CR2R231{CR24R250)y-,

C(=0)]\NR2 (CR2;R230){CR24R25),O-
("' O)}VNR’I l (CR’?‘?R’};) (CR?4RﬂSO)}; ,
C ( O)},’(CR‘}ZR’J 3)10~(CR73R79)1- K

[
-[C
-
[C(=ON(CR22R23)NR6-( CR24R29)¢-
-f
-{

- C(—.)]V(CR?’JR‘H)tS (CR’?SR’?Q)l y

C(=0)]vO(CR2:R23)O~-(CR2sR ) |

-JC(=0)]vO(CR2R23)NR26-(CR25Ra9)e-
-{C(=0) [y O(CR22R 23} S-(CRagRag)- ,

-{C(=0)],NR21{CR 2R3 O-(CR25Ra0) ,
-[C(=0)]\NR2)(CR2:3R23)NRz6-(CR25R29) -
JC(=0)]NRa1 {CR5R23)S~(CR25Ro9) -

[C(“O)]V(CR"'?R"?3CR23R»)9.)1NR76“ i

-[C(=O}]W(CR22R23CR 2R 260)-

[ C(=0)]yO(CR2:R23CR25R200)NR2¢-
;_;[.C'(;=0}]_YD(('J R2:R23CR24R29O)~
J{C(=0)]\NR21(CR2:R33CR 23R 260} NR -,
-[C(=03} ],,.NRgl(CRﬂRmCszREQO)r y

PCT/US2007/076241
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-[C(=O)](CR22R23CR28R200 ) (CR24Ra5)y-
-[C(=0)]O(CR22R23CR23R 390} (CR4Ras)y- 5
-[C(=0)]y\NR2, (CR23R23CR25R290)(CRa4Ras)y-
{C(=0)] (CR22R23CR23R 290} CR24R05),0-
~-[C(=0)]y {CR2R23)(CR24R25CR 23R 2390)y-
-[CEO}My (CR22R23)J{ CR24R25CR 23 R29O)yNR g~
-[C(=0)1O{CR22R 23 CR25R250)(CR24R25),0- |
-[C(=0)O(CR22R23){ CR23R25CR 5ROy~
-[C :O)]vO(CRzszz)s(CR24CRESCR2 sR290), NRz6-,
[C(=0)]\NR21{CR2:R23CR5R200)(CR24R25),0- ,
L C(E0}NR2 {CR2R23){ CR24R25CR23R200) -
-[C(=0)]WNR2 1 { CR22 R0 }{ CR24R25CR 23R 090)yNR 36~ |

{C(=0)],0(CR»R,3),

(CR33R75)NR -

]

(CR24R25)0-

(CRE“RES)tNRza- , and

wherein;

R21-Rag are independently selected from the group consisting of hydrogen, amino,
substituted amito, azido, carboxy, cyano, halo, hydroxyl, nitro, silyl ether, sulfonyl,
mercapto, Cg alkylm ercapto, aryln ercapto, substituted myimer.capto, substituted

Ci.¢ alkylthio, Cy.galkyls, Cag allcz-exlyl, Ca.g alkynyl, Ci.10 branched alkyl, C;.3 cycloal kyl,

C ¢ substituted alkyl, Ca.¢ substituted alkenyl, Caq substituted alkynyl, Cs_g substituted

cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, C.¢ heteroalkyl,
substituted C,.¢ heteroalkyl, Cy.¢ alkoxy, aryloxy, Cy.gheteroalkoxy, heteroaryloxy,
Co.g alkan@yl aly]cmbunyi, Ca | HH(OKYCEHBDH}'I, alyla}{ycalbgny]y Coog a_]kdnc}ylgxyﬁ

arylcarbonyloxyg C 2.6 substituted alka'nﬁﬁyl,. substituted _aifylfczarbGn;yl, C_‘Zﬁ substituted
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allcanovloxy, substituted aryloxycarbonyl, C1.5 substituted al k-amyl0};.;y,.;.su?bs-timted and
arylcarbonyloxy;
(1), {t') and (y) are independently selected from zero or a positive integer,
preferably from about 1 to about 10; and ‘
(v)1s0 or 1.
In some preferred embodiments, L can mmelude:;
-[C(=0)](CHz)- ,
-[C(=0)](CH2)-O-,
[C(=0)](CH2)-NRzg- ,
- C=0 VOCH)-
[CEOOCH)O-,
-[C(=0)]vO(CHz)NH- ,
[C(=0)|,NH(CHy)- .
[C(=0)NH(CH,),0-
{C(=0)},NH(CH)NH-,
[C=O)W(CHO)
 -[C=O)LO(CH20)-,
-[C(=O)\NH(CH20),-,
[C(=0)1(CH0)(CHy)y-
-[C(=0)]VO(CH;0)Ha)y- |
"[C'(ZQ‘)].vNH(CHQO)::(C Has)y-
1CEON(CHOW(CH,),0-
[C(=0)]\(CH2)(CH,0),- ,
-{C(=0} [\ O(CH,O)(CH;),0- ,
-[C(=0)\O(CH)(CH20)y- ,
[ C(=0)],NH(CH20){CH,),0-,
[C(=0)\NH(CRyR3)(CH:O)y,
-[C(=O0)CH)O-(CHz)e-
{C(=0)](CH2)NH-(CHy ),
[CEOVO(CH)O-(CHa)e-
[C(=0)}yO(CH)NH-(CHy)- ,
-[C(=0)|O(CHo)S-(CHa)-
[C(=0)J\NH(CR2:R23),0-(CHz)y-,
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[C(=0)|NH(CH:)NH-(CHa)e-
[C(=0)],(CH2CH20)NRag- .
-[C=O)(CHaCHAO)-

5 [C(=0)],0(CH,CH,0)NH-
-[C(=0)]O(CH.CHO)-
[C(=O)],NH(CH,CH,O)NH- ,
[C(=0)}.NH(CH:CH:0):- ,
[C(=0)](CH2CH2O)(CHa)y- ,

10 {C(=0)VO(CH2CH2O)(CHy)y-
[C(=0),NH(CH;CH0)(CHa)y
[C(=0)](CH2CH,0)(CH2),0- ,
[C(=0)]y (CH2)(CH:CH0),
[C(=0)]s (CH){(CHCH,O),NH- .

15 [C(=0)]yO(CH,CH,O4(CHa),0-,

[C(=0)],O(CH,){(CH;CH;0), -,
[C(=0)]yO(CH,)(CH,CH,0),NH-
-[C(=0)],NH(CHCH,0)(CH:),0- ,
[C(=0)],NH(CH2){(CH2CHO)y- .

20 -[C(=0)[\NH(CH:}(CH2CH0),NH-,

[C(=0)},0(CH)y 4\

-[C(=0)],NH(CH,)y

HC(=0}],O(CHa)y

prefém]jiy from abo.ut 1 .tQ-:ahOut 10: .,rsmd
(v)is Oorl.

In another -pr@ferrred -aspe-et of the present mvention, the compounds include one :up

30 1sincluded and thusmis 1.

10
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Additional linkers are found in Table 1 of Greenwald et al. (Bioorganic &

Medicinal Chemistry, 1998, 6:551-562), the contents of which are incorporated by

reference herein.

C. SYNTHESIS OF PRODRUGS

Generally, the prodrugs of the invention employed in treatment are prepared by

reacting one or more equivalents of an activated multi-arm polymer with, for example; one

or more equivalents per active site of 7-ethyl-10-hydroxycamptothecin-amino acid

conjugate under conditions which are sufficient to effectively cause the amino group to

undergo a reaction with the carboxylic acid of the polymer and form a linkage.

More S[JQCiﬁCEIH}’, the methods can include;

1} providing one equivalent of 7-ethyl-10-hydroxycamptothecin containing an

an available carboxylic acid group;

2) reacting the two reactants to form a 7-ethyl-1 G;-hydroxycamptothe.c:in.-

hifunctional linker intermediate in an inert solvent such as DCM (or DMF, chloroform,

toluene or mixtures thereof) in the presence of a coupling 1‘e_agm1t%suc11 as 1,(3-dimethyl

aminopropyl) 3-ethyl carbodiimide (EDC), (or 1,3-diisopropylcarbodiimide (DIPC), any

halides) or propane phosphonic acid cyclic anhydride (PPACA), etc) and a suitable base

such as DMAP: and

were used in Example 6) of the resulting intermediate having an amine groupand one:

equivalent of an activated polymer, such as a PEG-acid in an inert solvent such as DCM
such as 1,(3-dimethyl aminopropyl) 3-ethyl carbodiimide (EDC), PPAC (or 1,3-
diisopropyicarbodiimide {D IPC)‘_, any suitable dialkyl carbodiimide, Mukaiyama reagents,
(e.g. 2-halo-1-alkyl-pyridinium halides) or propane phosphonic acid cyclic arthydride
(PPACA), etc.), and a suitable base such as DMAP, which are available, for example,
from commercial sources such as Sigma Chemical, or synthesized using known technigues,
at a temperature from 0°C up to 22°C.

In one preferred aspect, the 10-hyd1:o-yl group of 7-ethyl-10-hydroxycamptothecin

is protected prior to step 1).

11
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Aromatic protecting groups for the l;U-»hydifoxyl group in 7-ethyl~10-hydroxy-
camptothecin are preferred because 7-ethyl-10-hydroxycamptothecin intermediates thereof
have better sotubility and can be purified in highly pure formi efficiently and effectively.
can be used to protect the 10-hydroxyl group in 7-ethyl-10-hydroxycamptothecin.

The activated polymer, i.e., a polymer containing 1-4 terminal carboxyl acid
groups can be prepared, for example, by converting NOF Sunbright-type or other
branched polymers having terminal OH groups into the corresponding carboxyl acid
derivatives using standard techniques well known to those of ordinary skill. See, for
example, Examples 1-2 herein as well as commonly assigned U.S. Patent No. 5,605,976,
the contents of which are _incrﬁ:)rporated. herein by reference.

The first and second coupling agents can be the same or different.

Examples of preferred bifunctional linker groups include glycine, alanine,
1116i:ﬁ1:1i01ﬁ113, sarcosine, efc. Alternative 'Synthe;sexs. can be used without undue
experimentation.

According to the present invention, the compounds administered include:
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One particularly preferred treatment includes administering a compound having the

structure

D. COMPOSITIONS/FORMULATIONS
Pharmaceutical compositions containing the polymer conjugates of the present
invention may be manufactured by processes well known in the art, e.g., using a variety ot
10 well-known mixing, dissolving, granulating, levigating, emulsifying, encapsulating,
entrapping or lyophilizing processes. The compositions may be formulated in conjunction
with one or more physiologically acceptable carriers comprising excipients and auxiliaries

which facilitate processing of the active compounds into preparations which can be used

15  chosen. Parenteral routes arve preferred in many aspects of the invention.

For injection, including, without limitation, intravenous, intramusclular and

20 The compounds described herein may also be formulated for parenteral

may be presented in unit dosage form, e.g., in ampoules or in multi-dose containers.
Usetul compositions include, without ﬁ]?iﬁﬁtationz,_:-;s:uspfensions;, solutions or emulsions in
oily or aqueous vehicles, and may contain adjuncts such as suspending, stabilizing and/or
25  dispersing agents. Pharmaceutical compositions for parenteral admimstration include
aqueous solutions of a water soluble form, such as, without limitation, a salt (preferred) of
the active compound. Additionally, suspensions of the active compounds may be prepared
in a lipophilic vehicle. Suitable lipophilic vehicles include fatty oils such as sesame oil,

synthetic fatty acid esters such as ethyl oleate and triglycerides, or materials such as
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liposomes. Aqueous mjection suspensions may contain substances that increase the

viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran.

Optionally, the suspension may also contain suitable stabilizers and/or agents that increase

the solubility of the compounds to allow for the preparation of highly concentrated

solutions. Alternatively, the active ingredient may be in powd;er; form for constitution with
a suitable vehicle, e.g., sterile, pyrogen-free water, before use.

For oral administration, the compounds can be formulated by combining the active

compounds with pharmaceutically acceptable carriers well-known in the art. Such carriers
enable the compounds of the invention to be formulated as tablets, pills, lozenges, dragees,

capsules, hiquids, gels, syrups, pastes, slurries, solutions, suspensions, concentrated

grinding the resulting mixture, and pro cessin ¢ the mixture of granules, ,afteﬁrradding other
suttable auxiliaries if desired, to obtain tablets or dragee cores. Useiul exeipients are, in

P articular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol, cellulose
preparations such as, for example, maize starch, wheat starch, rice starch and potato starch

and other materials such as gelatin, gum tragacanth, methyl cellulose, hydroxypropyl-

methylcellulose, sodium carboxy- methylcellulose, and/or polyvinylpyrrolidone (PVP). If

desired, disintegrating agents may be added, such as cross-linked polyvinyl pyrrolidone,

agar, or alginic acid. A salt such as sodium alginate may also be used.

For administration by inhalation, the compounds of the present invention can

conveniently be delivered in the form of an aerosol spray using a pressurized pack or a

nebulizer and a suitable propellant.

The compounds may also be formulated in rectal compositions such as

suppositories or retention enemas, using, e.g., conventional suppository bases such as

cocoa butter or other glycerides.

In addition te the formulations described previously, the compounds may also be

formulated as depot preparations. Such long acting formulations imay be administered by

implantation (for example, subcutaneously or intramuscularly) or by intramuscular

sparingly soluble derivative such as, without himitation, a sparingly soluble salt.

15
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Additionally, the compounds may be delivered using a sustained-release system,

such as semi-permeable matrices of solid hydrophobic polymers containing the therapeutic

agent. Various sustained-release materials have been established and are well known by

those skilled in the art. Sustamed-release capsules may, depending on their chemical

nature, release the compounds for a few weeks up to over 100 days. Depending on the

stabilization strategies may be employed.

A therapeutically effective amount refers to an amount of a compound effective to

Determination of a therapeutically effective amount is well within the capability of those

skilled in the art, especially in light of the disclosure herein.

For any compound used in the methods of the present invention, the therapeutically

effective amount can be estimated initially from iz vifro assays. Then, the dosage can be

formulated for use in animal models so as to achieve a circulating concentration range that

includes the effective dosage. Such information can then be used to more accurately

determine dosapes useful in patients.

Toxicity and therapeutic efficacy of the compounds described herein can be

determined by standard pharmaceutical procedures in cell cultures or experimental

animals nsing methods well-known in the art. The dosage, of course, can vary depending

upon the dosage form and route of administration. The exact formulation, route of

administration and dosage can be selected by the individual physician in view of the

patient’s condition.

In general, however, the presently preferred dosage range for systemic delivery of
a compound of this invention will be from about 1 to about 100 n
preferably from about 2 to about 60 mg/kg/week.

In one preferred aspect, the treatment of the present invention includes

administering the compounds described herein in an amount of from about 0.3 mg/m

body surface/dose to about 90 mg/m™ body surface/dose. More preferably, the amounts of

the compounds described herein range from about 0.9 mg/m” body surface/dose to about

30 mg/m” body surface/dose.

16
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The treatment protocol can be based on a single dose administered once daily or

divided into multiple doses which can be given as part of a multi-week treatment protocol.

The precise dose will depend on the stage and severity of the condition, the susceptibility

of the tumor to the polymer-prodrug composition, and the individual characteristics of the

patient being treated, as will be appreciated by one of ordinary skill in the art.

It is also contemplated that the treatment will be given for one or more days until

the desired clinical result is obtained.

In some preferred aspects, the treatment protocol includes administering the

amount ranging from about 1 mg/m” body surface/dose to about 16 mg/m” body

*

for about 3 cycles. The amount administered per every three weeks can range from about

N Y S T W, N o | P D T 2T T T PR . Y X, T
1.25 mg/m” body surface/dose to about 45 mg/m” body surface/dose.

Alternatively, the compounds administered can be based on body weight. Thus,

the amounts can range from about 0.1 mg/kg body weight/dose to about 30 mg/kg body
weight/dose, preferably, from about 0.3 mg/kg to about 10 mg/kg. Specific doses such as

10 mg/kg at g2d x 5 regimen (multiple dose) or 30 mg/kg on a single dose regimen can be

In all aspects of the invention where polymeric conjugates are administered, the

dosage amount mentioned 1s based on the amount of 7-ethyl-10-hydroxycamptothecin

rather than the amount of polymeric conjugate administered.

described herein with other anticancer therapies for synergistic or additive benefit.

F. TREATMENT OF NON-HODGKIIN’S LYMPHOMAS

The present invention provides methods of treatment of lymphomas. In one

preferred aspect, the present invention provides methods of treating patients with non-

Hodgkin’s lymphomas. For purposes of the present invention, “treatment” or “cure” shall

be understood to mean inhibition, reduction, amelioration and prevention of tumor growth,

tumor burden and metastasis, remission of tumor, or prevention of recurrences of tumor

The non-Hodgkin’s lymphomas being treated can include aggressive (fast-

growing) and indolent (slow-growing) types. Altematively, the non-Hodgkin's
lymphomas can include B-cell or T-cell NHL. A non-limiting list of the B-cell NHL

includes Burkitt’s lymphoma, diffuse large B-cell lymphoma, follicular lymphoma,

17
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immunoblastic large cell lymphoma, precursor B-lymphoblastic lymphoma, mantle cell

]ymphomga, chronic lymphocytic lenkima (CLL)/small lymphocytic Ijgmphﬁma,.;(SLL).,},

extranodal marginal zone B-cell lymphoma-mucosa-associated lymphoid tissue (MALT)

lymphoma, nodal marginal zone B-cell lymphoma, splenic marginal zone B-cell

lymphoma, prumary mediastinal B-cell lymphoma, lymphoplasmocytic lyimphoma, hairy

cell leukimia, and primary central nervous system (CNS) lymphoma. The T-cell NHL

includes mycosis fungoides, anaplastic large cell lymphoma, angioimmunoblastic T-cell
lymphoma, extranodal natural killer/T-cell lymphoma, enteropathy type T-cell lymphoma,
subcutaneous panniculitis-like T-cell lymphoma, precursor T-lymphoblastic lymphoma.

Additional non-Hodgkin’s lymphomas are contemplated within the scope of the present

invention and apparent to those of ordinary skill in the art.

In alternative aspects, the treatment involves lymphomas related to

Iymphoproliferative disorders following bone marrow or stem cell transplantation such as

B-cell NHL.

EXAMPLES
The following examples serve to provide further appreciation of the invention but
are not meant in any way to restrict the effective scope ;Qf the invention. The underlined
and bold-faced numbers recited i the Examples correspond to those shown in the FIGS.

General Procedures. All reactions were run under an atmosphere of dry nitrogen or
argon. Commercial reagents were used without further purification. All PEG compounds
were dried under vacuum or by azeotropic distillation from toluene prior to use. PCNMR
deuterated chloroform and methanol as the solvents unless otherwise specified. Chemical
shifts (J) are reported in parts per million (ppm) downfield from tetramethylsilane (TMS).
were monitored by a Beckman Coulter System Gold® HPLC instrument. It employs a
ZOBAX" 300SB C8 reversed phase column (150 x 4.6 mm) or a Phenomenex Jupiter”

using a gradient of 10-90 % of acetonitrile in 0.05 % trifluoroacetic acid (TFA) at a flow

rate of 1 mL/min.)

18
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EXAMPLE 1. 4{“‘4-arm-PEG—t’Bu ester (compound 2):

“F4arm-PEG-OH (12.5 g, 1 eq.) was azeotroped with 220 mL of toluene to remove 35 mL.

of toluene/water. The solution was cooled to 30°C and 1.0 M potasstum t-butoxide in t-

butanol (3.75 mL, 3eq x 4 =12 eq.) was added. The mixture was stirred at 30°C for 30

min and then t-butyl bromoacetate (0 975 g, 4 eq. x 4=16 eq.) was added. The reaction

added to precipitate product. The resuliing suspension was cooled to 17 °C and stayed at
17°C for half hour. The crude product was filtered and the wet cake was washed with
ether twice (2 x 125 mL). The isolated wet cake was dissolved in 50 ml of DCM and the

product was precipitated with 350 mi of ether and filtered. The wet cake was washed with

ether twice (2 x 125 mL). The product was dried under vacuum at 40°C (vield = 98%,

EXAMPLE 2. “*4arm-PEG acid (compound 3):
40k 4arm-PEG-tBu ester (compound 2, 12 g) was dissolved in 120 mL of DCM and then 60

mL of TFA were added. The mixture was stirred at room temperature for 3 hours and then

the solvent was removed under vacuum at 35 °C. The resulting oil residue was dissolved

cake was dissolved in 30 mL of 0.5% NaHCO;. The product was extracted with DCM

twice (2 x150mi). The combined organic layers were dried over 2.5 g of MgSO,. The

filtered. The wet cake was washed with ether twice (2 x 125m1). The product was dried

under vacuum at 40 °C (yield = 90%, 10.75 g). °C NMR (75.4 MHz, CDCly): § 67.93 -

71.6 (PEG), 170.83.

EXAMPLE 3. TBDPS-(10)-(7-ethyl-16-hydroxycamptothecin) (compound 5):

To a suspension of 7-ethyl-10-hydroxycamptothecin (compound 4, 2.0 g, 5.10 mmol, 1
eq.) in 100 mL of anhydrous DCM were added EizN (4.3 mL, 30.58 mmol, 6 eq.) and
TBDPSCI (7.8 mi, 30.58 mmol, 6 eq.). The reaction mixture was heated to reflux

NaHCOj; solution (100 mL) and brine (100 mL). The organic layer was dried over MgS0Ox,

19
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filtered and evaporated under vacuum. The residue was dissolved in anhydrous DCM and

precipitated by addition of hexanes. The precipitation with DCM/hexanes was repeated to

get rid of excess TBDPSCL. The sélids' were filtered and dried under vacuuin to give 2.09

g of product. (65% yield). 'H NMR (300 MHz, CDCl): 8 0.90 3 H, t, ] =7.6 Hz), 1.01

OH), 5.11 (2H, 5), 5.27 (11, d, ] = 16.1 Hz), 5.72 (14, d, 1 = 16.4 Hz), 7.07 @ H, d, I =

2.63 Hz), 7.36-7.49 (7 H, m), 7.58 (1 H, 5), 7.75-7.79 (4H, m), 8.05 (1 H, d, ] = 9.4 Hz).

YC NMR (75.4 MHz, CDCly): § 7.82, 13.28, 19,52, 22.86, 26.48, 31.52, 49.23, 66.25,

10 135.26, 143.51, 145.05, 147.12, 149.55, 149.92, 154.73, 157.43, 173.72.

EXAMPLE 4. TBDPS-(10)-(7-ethyl-10-hydroxycamptothecin)-(20)-Gly-Boc
To a 0 °C solution of TBDPS-(10)-(7-ethyl-10-hydroxycamptothecin) (compound 5, 3.78
15 g,5.99mmol, 1 eq.) and Boc-Gly-OH (1.57 g, 8,99 mmol, 1.5 ¢q.) in 100 mL of

was washed with a 0.5% NaHCOs solution (2 x 50 mL), water (1 x 50 mL), a 0.1 N HCl
20 solution (2 x 50 mlL) and brine {1 x 50 mL); and dried over Mg>0,. After filtration and

evaporation under vacuum, 4.94 g of crude product were obtained (quantitative yield).
The crude solid was used in the next reaction without further purification, 'H NMR (300

MHz, CDCL): 8 0.89 3 H, t, = 7.6 Hz), 0.96 (3 H, t, ] = 7.5 Hz). 1.18 (9H, s), 1.40 (9H,

25 5),5.37 (1H,d, ] =17.0 Hz), 5.66 {1H, d, ] = 17.0 Hz), 7.08 (1 H, d, ) = 2.34 Hz), 7.16
(1H, s), 7.37-7.50 (7 H, m), 7.77 (4H, d, ] = 7.6 Hz), 8.05 (1 H, d, ] = 9.4 Hz). “C NMR
76.65, 79.96, 95.31, 110.13, 118.98, 125.75, 126.45, 127.68, 127.81, 130.03, 131.54,
131.92, 135.25, 143.65, 144.91, 145.19, 147.08, 149.27, 154.75, 155.14, 157.10, 166.98,

30 169.17.
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EXAMPLE 5. 'TBDPS--{,1’0)ei{’.?.-e;thy;l—'10—-11ydl#0xycamptﬂt‘heCin):-.-ﬁ(zi()')—»GI}m-Clﬁ
(compound 7): | '

To a solution of TBDPS-(10)~(7-ethyl-10-hydroxycamptothecin)-(20)-Gly-Boc
(compound 6, 1 g, 1.27 mmol) in 5 mL anhydrous dioxane was added 5 mL ofa4 M
solution of HClin dioxane. The reaction mixture was stirred at room temperature until
HPLC showed complete disappearance of the starting material (1 hour). The reaction
mixture was added to 50 mL of ethyl ether and the resulting solid was filtered. The solid

was dissolved in 50 mL DCM and washed with brine (pH was adjusted to 2.5 by addition

of a saturated NaHCOj5 solution). The organic layer was dried over MgSOy, filtered and

evaporated under vacuum. The residue was dissolved in 5 mL of DCM and precipitated

by addition of 50 mL ethyl ether. Filtration afforded 770 mg (84 % yield) final product.

2.34 Hz), 7.30 (1H, 5), 7.40-7.51 (6 H, m), 7.56 (1H, dd, J = 2.34, 9.4 Hz), 7.77 (4H, dd, ]

=7.6,1.6 Hz), 7.98 (1 H, d,J = 9.1 Hz). *C NMR (75.4 MHz, CDCly): § 8.09, 13.72,
20.26, 23.61, 26.94, 31.83,41.01, 50.71, 67.62, 79.51, 97.03, 111.65, 119.69, 127.13,

128.97, 128.99, 129.11, 131.43, 131.96, 133.00, 133.03,136.51, 145.62, 145.81, 147.24,
148.29, 150.58, 156.27, 158.68, 167.81, 168.34.

EXAMPLE 6. ‘”}5"4.armeEG-Gly-j(zﬂ)-(’??-ethyl—lﬂ-hydroxycampmt‘hecin)-(l 0)-
TBDPS {compound 8):

To a solution of *™ 4arm-PEGCOOH (compound 3, 1.4 g, 0.036 mmol, 1 eq.) in 14 mL of

anhydrous DCM was added TBDPS-(10)-{7-ethyl-10-hydroxycamptothecin)-(20)-

Gly*HCI (compound 7, 207 mg, 0.29 mmol, 2.0 eq. per active site), DMAP (175 mg, 1.44

mmol, 10 eq.) and PPAC (0.85 mL of a 50% solution in EtOAc, 1.44 mmol, 10 eq.). The
vacuum. The resulting residue was dissolved in DCM and the product was precipitated
with ether and filtered. The residue was recrystallized with DMF/IPA to give the product
(1.25 g). "C NMR (75.4 MHz, CDCL): § 7.45, 13.20, 19.39, 22.73, 26.42, 31.67, 40.21,

49.01, 66.83, 95.16, 110.02, 118.83, 125.58, 126.40, 127.53, 127.73, 129.96, 131.49,

131.76, 131.82, 135.12, 143.51, 144.78, 145.13, 146.95, 149.21, 154.61, 156.92, 166.70,
168.46, 170.30.
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EXAMPLE 7. “':E}k:4ja.rm-PE?G*GI}?(ZO)&*(‘7—@ ethyl-10-hydroxyeamptothecin) (compound
9)

To compound "™ 4arm-PEG-Gly-(20)-(7-ethyl-1 0--—hydroxyciamptothec.ih)-("1' 0)-TBDPS
(compound 8, 1.25 g) was added a solution of TBAF (122 mg, 0.46 mmol, 4 eq.} in a 1:1

mixture of THF and a 0.05 M HCI solution (12.5 mL}. The reaction mixture was stirred at

room temperature for 4 hours and then, extracted with DCM twice. The combined organic

dissolved in 7 mL of DMF and precipitated with 37 mL IPA. The solid was filtered and

phases were dried over MgSQs, filtered and evaporated under vacuum. The residue was

126.37, 128.20, 131.36, 142.92, 144.20, 144.98, 147.25, 148.29, 156.44, 156.98, 166.82,
168.49, 170.39. This NMR data shows no sign of PEG-COOH which indicates that all of
the COOH reacted. The loading, as determined by fluorescence detection was found to be
3.9 which is consistent with full loading of the 7-ethyl-10-hydroxycamptothecin on each
of the four branches of the pelym cr. Repeated runs of this experiments at much larger

scale yielded consistent results.,

BIOLOGICAL DATA

EXAMPLE 8. Toxicity Data

A maximum tolerated dose (MTD) of four-arm PEG conjugated 7-ethyl-10-

hydroxycamptothecin was studied using nude mice. Mice were monitored for 14 days for

'1‘*1%101%*talfity and signs of illness and sacrificed when body weight loss was >20% of the
pretreatment body weight.

Table 1 shows the maximum tolerated dose .ofscmnpa-und}fl for both single dose
and multiple dose administration. Each dose for multiple dose administration was given

total 14 days
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TABLE 1. MTD Data in Nude Mice
Compound Dose Level | Survival/Total |

Compouad® |—
Single dose | N S
' ‘Mouse euthanized due to >20% body weight
l0ss

 Mice cuthanized due to »>20% body weight loss

Compound 9 |
Multiple dose |__

{Mice cuthanized due to >20% body weight loss

The MTD found for 4arm-PEG-Gly-(7-ethyl-10-hydroxycamptothecin) (compound '
9) was 30 mg/kg when given as single dose, and 10 mg/kg when given as multiple dose

5 -(q;?fd.x.S‘).

EXAMPLE 9. Cytotoxicity in non-Hodgkin’s Lymphoma Cells

The cytotoxicity provides an indication of the 7n vifro anti-tumor potency of each
compound. The in vitro cytotoxicity of PEG-Gly-(7-ethyl-10-hydroxycamptothecin)
10 {compound 9) and CPT-11 was determined using a MTS assay. Cells were incubated with

drugs for 72 hours at 37 °C. Following mcubation, MTS dye was added and tformation of

a colored product (formazan) was measured at 490nm.

The ICsp values of compound 9 and CPT-11 indicate that compound 9 has much

higher /7 vitro inhibition in the tested NHL cells than CPT-11. The IC 50 of compound 9

15  ranged between 2 and 20 nM in the Raji and Daudi Burkitt’s lymphoma cells and was

EXAMPLE 10. In Vitro Metabolism
In vitro metabolism of PEG-Gly-(7-ethyl-1 O-hydroxycamptothecin) conjugates
20 (compound 9) was observed in rat hepatocytes. Compound 9 was incubated with rat
hepatocytes for 2 hours, pH 7.5, 37 °C. As shown in Figure 3, 7-ethyl-10-hydroxy-
camptothecin and 7-ethyl-10-hydroxycamptothecin-Glucuronide (7-ethyl-10-hydroxy-
camptothecin-G) were the major metabolites identified, which agrees with known

metabolic pathway of 7-ethyl-10-hydroxycamptothecin in vivo.

I
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EXAMPLEII Properties of PEG Conjugates
Table 2 shows solubility of PEG-(7-ethyl-10-hydroxycamptothecin) conjugates in
equivalent of 7-ethyl-10-hydroxycamptothecin. In human plasma, 7-ethyl-10-
5 hydroxycamptothecin was steadily released from the PEG conjugates with a doubling time
of 22 to 52 minutes and the release appeared to be pH and concentration dependent as

described in the following EXAMPLE 12.

TABLE 2. Pi‘ﬂ_'p.erﬁes{)af PEG-7-ethyl-10-hydroxycamptothecin Conjugates

—— bt g g wp——————

Solubility in t ;z(min) in Human |  Doubling Time in Plasma (min)®

Compound e e - T - ——
POt Saline (mg/mL)" | Plasma’ Humau Mouse |  Rat

Compound & | . . .
(Gly) 180 12.3 314 495 | 570

10 *7-cthyl-10-hydroxycamptothecin is not soluble in saline.
" PEG conjugate half life.

PEG-Gly-7-ethyl-10-hydroxycamptothecin conjugates show good stability in '

15 saline and other aqueous medium for up to 24 hours at room temperatire.

EXAMPLE 12. Effects Of Concentration and pH on Stability

The aqueous stability and hydrolysis properties in rat and human plasma were
monitored using UV based HPLC methods. 4arm PEG-Gly-(7-ethyl-10-
20 hydroxycampto-thec.in) conjugates (compound 9) were incubated with each sample for 5
munutes at room temperature.

Stability of PEG-7-ethyl-10-hydroxycamptothecin conjugates in buffer was pH
dependent. Figure 4 shows 4arm PEG-Gly-(7-ethyl-10-hydroxycamptothecin) stability in

various samples. Figure 5 shows that rate of 7-ethyl-10-hydroxycamptothecin release

25 from PEG-Gly-(7-ethyl-10-hydroxycamptothecin) increases with increased pH.

Tumor free Balb/C mice were injected with a single injection of 20 mg/kg 4arm
PEG-Gly-(7-ethyl-10-hydroxycamptothecin) conjugates. At various time points mice
30  were sacrificed and plasma was analyzed for intact conjugates and released 7-ethyl-10-

hydroxy-camptothecin by HPLC. Pharmacokinetic analysis was done using non-

compartmental analysis {WinNonlin). Details are set forth in Table 3.

24
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Table 3. Pharmacokinetic Data

PO T T ETEE TR
T =

7-ethyl-10-hydroxy-
Parameter Compound 9 - camptothecin Released

AUC (th*pg/mL)y - | 124,000 I .. - |
Terminatiy(Hr) | 193 B
C e (/ML) , 20,500 I N,
_ CL{mL/hr/kg) 53 202
| Vss(mbkg) | 131 ¢ 3094

---------

......

was observed. The phanmnacokinetic profile of PEG-Gly-(7-ethyl-10-

hydroxycamptothecin) in mice was biphasic showing a rapid plasma dlgtubutmn phase

during the initial 2 hours followed by a 18-22 hours termmal elimination half-life for the
conjugate and a concomitant 18-26 howrs terminal elimination half-life for 7-ethyl-10-

hydroxycamptothecin.

Additionally, pharmacokinetic profiles of 4arm PEG-Gly-(7-ethyl-10-hydroxy-

camptothecin) were investigated in rats. In rats, does levels of 3, 10 and 30 mg/kg (7-

ethyl-10-hydroxycamptothecin equivalent) were used. The pharmacokinetic profiles in

rats were consistent with those of mice.

In rats, 4ann PEG-Gly-(7-ethyl-10-hydroxycamptothecin) showed a biphasic

clearance from the circulation with an elimination half life of 12-18 hours in rats. 7-ethyl-

10-hydroxycamptothecin released from 4arm PEG-Gly-7-ethyl-10-hydroxycamptothecin

conjugates had an apparent elimination half life of 21-22 hours. The maximum plasma

concentration (Cyu) and area under the curve (AUCQC) increased in a dose dependent

manner in rats. The apparent half life of released 7-ethyl-10-hydroxycamptothecin from

half life of released 7-ethyl-10-hydroxycamptothecin from CPT-11 and the exposure of
released 7-ethyl-10-hydroxycamptothecin from 4arm PEG-Gly-(7-ethyl-10-

..hydmxyc-am:ptoﬂlecm) is significantly hi ghﬁr than the reported exposure of released 7-

cthyl-1 O»hydroxyc amptothecin from CPT-11. The clearance of the parent compound was
(.35 mL/hr/ke in rats. The estimated volume of distribution at steady state (Vss) of the
p_arent compound was 5.49 mL/kg. The clearance of the released 7-ethyl-10-

hydroxycamptothecin was 131 mL/hr/kg in rats. The estimated Vss of released 7-ethyl-

I
I
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10-hydroxycamptothecin was 2384 ml/kg in rats. Enterchepatic circulation of released 7-

ethyl-1 D.--shydmxyc.ampfto'théciﬂ was observed both in mice and rats,

EXAMPLE 14. In Vivo DATA- Efficacies In Raji Human Burkitt’s Lymphoma
5 Xenografted Mice Model ‘
The antitumor efficacy of compound 9 of Example 7 was measured in Rajt
in SCID CB17 mice by injecting 2.5 x 1 0° human Burkitt's tymphoma cells (Raji)
intravenously. The mice were then randomly assigned to each test group (10 mice per
10 group). 30“mgfkgbody weight of compound 9 was injected intravenously as a single dose

.8

at day 1 in the group treated with compound 9. In the mice treated with CPT-11, 60 mg/kg

body weight of CPT-11 was injected. Therapy was initiated 1 day post injection of cells.
In multiple dose regimen treatiment, 10 mg/kg of compound 9 and 40 mg/kg of
CPT-11 was injected intravenously at g2d x 5 for each group. Control group received

15 saline.

The animals were monitored daily for any signs of tllness, general behavioral

changes and survival. Body weight was also monitored. Mice bearing tumors that

20  showed open necrotic lesions were sacrificed. Mice losing more than 20% of body weight
tumor growth and survival. All mice were euthanized by CO; inhalation at the termination
of study. The results of cure rate and increased life span (ILS) are set forth in Table 4.

Table 4. Therapeutic Efficacies

Single Dose Treatment Multiple Dose Treatment

30

[
| Group

Cure (%)

LS (Vo)

Compound 9

AERE T T T T N

50

-f;.u“‘._y_ - IREPRERLANESE WESESE TN

LS (%)

T T Ty T 3y T Ty e T T

Cure (%)

CPT-11

U

19

0

The results show that the mice treated with compound 9 had 50% cure rate in the

single dose treatment. The mice treated with compound 9 showed 90% in the multiple

dose treatment. None of the mice treated with CPT-11 were cured in either single dose or

are no signs of tumor by gross observation 100 days after completion of treatinent.
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Th@ results indicate' that cmnp.o-un%dss descf;ibed fhtereill h-am -utiflity in 'trf,eatiniﬁf:

5 EXAMPLE 15. In Vivo DATA- Efficacies In Daudi Human Burkitt’s Lymphoma
Xi*ene.gmfted'.Mwe.'M()del

The antitumor efficacy of compound 9 was also measured in Daudi Burkiit’s
tymphoma xenografted mice. Disseminated xenograft tumors were established in SCID
CB17 mice by ;inj'ccting 2.5 x 10° human Bukitt’s lymphoma cells (Daudi) intravenously.

10 The mice were then randomly assigned to each test group (10 mice per group). Early
treatment therapy was initiated 1 day post injection of tumor cells. Delayed treatment was -
nitiated 7 days. after injectisc}n of tum ?01:‘: cells.
day 1 (earl;y 'treatm;ent) or day 7 (.dcilayied '-‘tr?aatment) in the group h‘*e.ated 'Withj t:mnpoiund 9.

15 In the mice treated with CPT-11, 60 mg/kg body weight of CPT-11 was injected. The

control group of mice received saline.

The antmals were monitored d'uly for any signs of ﬂlnessj genei al behavioral

tumor growth and survival. All mice 'were:;_euth'amz;ed; bfy ('Og_ inhalation at the t:armmatiml '
of study. The results of cure rate and increase life span (ILS) are set forth in Table 5.

Table 5. Therapeutic Efficacies

S.l ngle Dose-Early Treﬂtmem‘ Single Dose~-Delayed Treatment
| Cure (%) ILS (%) Cure(%) | ILSI(%)
Compound 9 ' - 100 - | 90 - -
CPT-11 66 i 0

- . - > - = Lt o iie e BB e e = e b e PSRN PUEN e T 0 i S0 e
— T LB B B B B B L a a a m s s o LI A B BN I B B S B S M S Sun Sua e Sum S e e

Group —

<

25 In the single dose early treatment group, the mice treated with compound 9 had
100% cure rate. The mice treated with compound 9 also showed 90% cure rate in the
delayed treatment single dose treatment. None of the mice treated with CPT-11 were
cured. The results indicate that the compounds described herein have utility in treating

patients with non-Hodgkin’s lymphomas in various stages of non-Hodgkin’s lymphomas.
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We claim:

1. The use of a compound of Formula (I) for the preparation of a medicament usefuil

in the treatment of non-Hodg

(1)

wherein
Ri, Ra, Ra and Ry are independently OH or (L)y-D;

Lisa

nt 1s 0 or a positive integer; and
1 15 a positive integer:;
provided that Ry, Ry, R3 and Ry are not all OH;

to a mammal 1n need thereof.

2. The use of claim 1, wherein the compound of Formula (I) is provided in an amount

that ranges from about 0.3 mg/m” body surface/dose to about 90 mg/m” body surface/dose.

3. The use of claim 2, wherein the amount ranges from about 0.9 mg/m™ body

surface/dose to about 30 mg/m” body surface/dose.

4, The use of claim 1, wherein the compound of Formula (I} is provided according to

a protocol of from about 1 mg/m” body surface/dose to about 16 mg/m” body surface/dose
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given weekly for three weeks, followed by 1 week without treatment and repeating for

about 3 cycles.

5. The use of claim 4, wherein the compound is provided in an amount that ranges

from about 1 ..?.-.5‘-111ghn2'b0dy surface/dose to abom-z}smg"mz body surface/dose per every

three weeks.

6. The use of claim 1, wherein L. is an amino acid or amino acid derivative, wherein

the antino acid derivative is selected from the group consisting of

2-aminoadipic acid, 3-aminoeadipic acid, beta-alanine, beta-aminopropionic acid,

2-aminoheptanoic acid, 2-aminoisobutyric acid, 3-aminoisobutyric acid,

-~

Z-aminopimelic acid, 2 4-aminobutyric acid, desmosine, 2,2-diaminopimelic acid, 2,3-

diaminopropionic acid, n-ethylglycine, N-ethylasparagine, 3-hydroxyproline,

4=hyd1~0);}pr01ille, iSOdeSlﬁOSilleaall()_is{)lau Bl.ﬂ&, N_‘ 11’16ﬂl}flgt }’Cil‘l e, 8 a‘I’CGSiB e,
N-methyl-isoleucine, 6-N-methyl-lysine, N-methylvaline, norvaline, norleucine, and

ornithine.

7. The use of claim6, wherein L 1s glycine, alanine, methiomne or sarcosine.

8 The use of claim 6 wherein L is glycine.

9 The use of claim 1, wherein L is selected from the group consisting of

fCFEO)WCR2R3)-,

L C(FO)J{CR22R23)-0-
-[C(=0)]vO(CR2R2)0-,
[C(=0)]\O(CR2:R23)NRag-
-[CEO)WNR2 {CRaRa3) -
-[C(=0)]sNR2({CR 2R 23)0- ,
[C(=0)]NR21(CR2R23)NRog~ ,
"[C(‘:O)] ACR21R230)-,
[C(=O)VO(CR2R20)-
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TC(=0)],NR21(CR29R230)r- |
[C(E0)(CR2R 230} (CRa4Ras)y-
-[C(=0)],O(CR22R230)(CR2Ra5)y-
-[C(=0) [ NR2 1 {CR2R2:0){(CR24R5)y-
[C(=0)](CR22R230)(CR24Ra5),0- ,

[C(=0) I CRa2Ra)(CR2R50)y- ,
{C(=0)},O(CR2R230M(CR24R25),0- ,
[C(=0)],O(CR2:R33)(CR24R250)y-
-[C(=0)],NR2;(CR22R230)(CR24R25),0- ,
-[C(=0)}NR21 (CR2R 23 3(CR24R250)y-
-[CE=EON(CR2R2:3)O-(CR 28R a9)p-
-[C(=O0)]\(CR22R23)NR26-(CR25R20)-
-[C(=O0NWCR22R23}S-{CRogRag)e-
[C(=0)]VO(CR2:R23)O~(CRagRag)o-
-[C(=0)]vO(CR22R23)NR25-(CR25Ra0 )¢~
-{C(=0)]VO(CR2:R3)S-(CRosRa0)e-
-[C(=0) INR21{CR22R 23 iO-(CR2gR20)e- |
-{C(=0)]\NR21(CR22R23)NRz6-(CR2sRa9)e-
-{C(=0)]\NR21{CR22R23)S-{CRasRay)e-

C(=0)]y(CR22R23CR5R200)NRog- .
-{C(=0)](CR22R23CR25R260)e
-[C(=0)]vO(CR22R23CR 28R 200 ) NR o6~
[C(=0)]yO({CR2R 2 CRgR290):-
LC(=0)NR2 i (CR2:R23CRagR200) NR 24~

[C(—O)] NRoi(CRizRi:CRasRO)e-
i'*-[C(.'—“O)']vOQCRzszaCRzaRwU)t(CRzz;st)f )
[C(=0)]\NRa1 (CR2:R23CR2sR250) (CRaiRas)y-
[C(=0)]y (CRasR25CR 3R 290)(CR24Ry5),0- ,

-[C=O) (C R25R23)(CR24R25CR 25R290)y- s
-[C=O)]y (CR22R23)(CR24R25CR25R290)NR 36+
-[C(EO)[VO(CR2R23CR 2R 200 ) CR24R25),0-
*...[c(:m].vO(CRﬁa_Rn-;),g(CRuRq.SCMRQQO)Y

30
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[CEOLNR21(CR2:R23CR 23R 260)(CR24R25),0O-
-[C(=0)]sNR21(CR22R23)(CR24R25CR25R250)y- ,
[C(=0)]yNR 31 (CRa2R3)(CRsR2sCR25R250) NRag-

{C(=0)],0(CRRy3)y

(CRosRo5)NR -

3

{CE0)LOCRRa), ™\ ) (CRyR)O-

[C(=0)],NRy;(CRyRa3)y—

(CEONNR (CR2R53), —

wherein:
Ra1-Rag are independently selected from the group consisting of hydrogen, -amiim,
substituted amino, azido, carboxy, cyano, halo, hydroxyl, nitro, silyl ether, sulfonyl,
mercapto, Ci alkylmercapto, arylmercapto, substituted arylmercapto, substituted
C.¢ alkylthio, Cy.alkyls, Cag alkenyl, Caog alkynyl, Cs.10 branched alkyl, Cig cycloalkyl,
C ¢ substituted alkyl, Ca.s substituted alkenyl, Cs.s substituted alkynyl, Cy.5substituted
cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, Cy.4 hieteroalkyl,
substituted C,.¢ heteroalkyl, Cy. alkoxy, aryloxy, C, s heteroalkoxy, heteroaryloxy,
Cs.s atkanoyl, arylcarbonyl, Ca.¢ alkoxycarbonyl, aryloxycarbonyl, Ca.¢ alkanoyloxy,

arylcarbonyloxy, Ca.¢ substituted alkanoyl, substituted arylcarbonyl, Co substituted

 alkanoyloxy, substituted aryloxycarbonyl, C».4 substituted alkanoyloxy, substituted and

arylcarbonyloxy;

(), (t) and (y) are independently selected from zero or a positive integer; and

(vyisOor 1.
10 The use of claim 1, wherein m 1s from about 1 to about 10.

11 Theuseof claim 1, wherein'm is about 1.

31
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The use of claim 1, wherein n is from about 28 to about 341.
The use of claim 1, wherein n 1s from about 114 to about 227.

The use of elaim 1, wherein n is about 227.

The use of claim 1, wherein the compound 1s selected from the group consistin;

PCT/US2007/076241
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10 16  The use of claim 1, wherein the compound is

33
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17 'Theuse of a compound of Formula (II) for the preparation of a medicament useful
5  inthe treatment of non-Hodgkin’s lymphoma, in a ntammal in need thereof,

wherein the compound of Formula (II) comprises

L ]

wherein

10 the compound is provided in an amouwnt that ranges from about 0.3 mg/m” body
surface/dose to about 90 m gh‘.n-‘fgi body surface/dose; and
n is about 227.

18  The use of claim 17 wherein the compound is provided in an amount that ranges

15 from about 0.9 mg/m” body surface/dose to about 30 mg/m” body surface/dose.

19, The use of claim 17, wherein the compound is provided according to a protocol of
from about I mg/m® bady surface/dose to about 16 mg/m” body surface/dose given weekly

for three weeks, followed by 1 week without treatment and repeating for about 3 cycles.
20.  The use of claim 19, wherein the compound is provided in an amount that ranges

from about 1.25 m gf’mg body surface/dose to about 43 -‘mg/mi body surface/dose per every

three weeks.

34
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