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WD 2007/ 092646 PCT/ US2007/003808 1 MJULTI - ARM
PCLYMERI C CONJUGATES OF

w0 2087644 0- HYDROXYCAMPTOTHECI N FOR TREATMENT B#FT/US2007/003808

BREAST, COLORECTAL, PANCRBATI C, OVARI AN AND LUNG
CANCERS 5 CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s
application clains the benefit of priority fromUuU. S
Provi sional Patent Application Serial Nos. 60/ 772,464
filed February 9, 2006, 60/804,391 filed June 9, 2006,
10 60/ 844,938 filed Septenber 15, 2006 and 60/ 864, 516

filed NovemhavitfLTRAGEV POL.YAREAR & o ch
a7 ETHYI- PRy DR ORAE AMPTO TR éﬂ@ Yo JF'}?IE@E‘ | _l\Iél; A%F BREAST,
CERS

| NVENEORDRBRCPAES PAIN VRl

pol ynmeric pr odrlrs%%s of C ‘9”‘8 AR a¥D

hydr oxycanpt ot heci n. In partlcular the i nvention
relates to four-arm pol yethyl ene glycol conjugates of
GRS RERERENGE T REIATED A PRPLdCSEIONer eof

BACKGROUND OF | NVENTI ON Over the years, severa
nmet h O’Bbls @ﬁplamhhﬁonimlﬁfsi thgbbiddit o ptiatityfreff @St PY&/isional Patent

1falifh Berifild g@%%aé?ﬁgeen e €6 isat 3R Tunc 9, 2006,

doywaqmmoﬂ&dfsepteﬁa)er%kad)m @lﬁi@cr/%@m@me%sm&%xﬁ%éﬂé 2006, the
E tto gll bilize. Camp tothecin is a
<51 At egh G M ATS iRsarRoTaf g catE byreftaensd. by

Canpt ot heca accumi nata trees indigenous to China and

No hag}od&es foetida trees indigenous to |India.
Fé&t{ﬂ? VENR®PNe| at ed anal ogs are known -to be
pot entiAlre 4t iHRAGSH régégttém%ﬂg g%&%lyzrgergcel% Isutgrsatf% -ethyl-10-

t herapeutic activity 1n vitro.an
h@ﬁfﬁa‘t}’é@fﬁE@thPCHh dlnmlci@sr , dheeinkgtiom @at&NA four-arm polyethylene glycol

LARGL or s.. For. e of
ccajiarrl%t %tg Egzl n almlzgl % Caln}rl’tﬂ%l Cl@fﬁ‘é(‘gﬁhq‘i‘)p
Canptosar(r)) which is also a DNA topoi sonerase |
BACKR wed anticancer activity.
- eF%II&B%@ﬂ%?&}@%Q ecin is an active netabolite
of CRJvet t}k yé%aﬁs, SedriRY eftiodk MYEN | id¥erife BloleicdIR -effective materials

overco above pragblens and i nprove the technol ogy
e b Oy ielo BerbleRapiER WoRh the ke cqmsdicindl agent is

uﬂ;bmhléjﬁlcbqihewhslmﬂa@d&lkﬂoms ra?&@)ﬁé/n é's%%cﬂﬁ 'iﬁfﬁ@{lﬂ‘? solhbifSe.
nol ecul es thr ou roper |1 n‘f<er S.

to c%{]ajgl%é‘e ta dru
In t ccipfipp vy %T‘WéOIHbEWW@O&@@ a@@@en@duced by Camptotheca
ababh e et MBE9Bus %o China and Nothapodytes foetida trees indigenous to India.

Camptothecin and related analogs are known to be potential anticancer agents and have
demonstrated therapeutic activity in vitre and in vivo.

Camptothecin and analogs are known as DNA topoisomerase [ inhibitors. For
example, one of camptothecin analogs is Irinotecan (CPT-11, Camptosar®) which is also
a DNA topoisomerase I inhibitor and has also showed anticancer activity. 7-ethyl-10-

hydroxycampothecin is an active metabolite of CPT-11.

SUMMARY OF INVENTION

In order to overcome the above problems and improve the technology for drug
delivery through PEGylation, there are provided new methods to directly use multi-armed
PEGs to conjugate to drug molecules through proper linkers. In this way, there is no need
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to incorporate | aborious branching noieties to the
PEG In addition, the drug nolecules are relatively

wo a007fopsae each ot her. Therefore the conjugati oPCT/US2007/003808
efficiency to the PEGis eatly increased. The
solubility of the PEG conjugate is also inproved over
the end- branched approach. 5 In one aspect of the
i nvention, conpounds of Fornula (1) are provided:
R\~O-~-0 " OOvr O--~RB3O0 OO0 OO~ RZR 4
wherein Rl, R2, R3 and R4 are independently OH or (L)"

to; 1ncdrpomtealabdnﬁmdira1wh&h’lg hlofdtRE to #He BRdG S h@adcﬁﬁbﬁi Lkﬁe QfugPmolecules
or a.capptothecjin anal og, such

canpt ot he
KEPRSTS forchom it ey sTeTgtore thsoniigption ﬁffé@@ro,y tal PEG is
athy McRASEA. I MR JOMIBESS of -
g;ée1r gyr ecnot LT 4o F}f% t?ﬁ:?lsé'cgspéﬁ%ﬁ’é s%’fshel | nr\c/)en(% gver the end
IFW@m€QﬁEP6@ﬁ%C|n or canptothe0|n anal og i s reacted

Wi th R%epagémé’ e t}ﬁ: n{/&fﬁont nglzngu or rfglfo %F%h@%%fprg\%agg
L a

conj ugat es our - ar m > pory

preferre aspect hs |nvent|on esi due of
Q ﬂ?\v/ pr OBT T ‘pé”%s

an am no cert
|nvent|on m)ls fron1abou 28 to alout 341, and 20
t he conjugates

preferably about 227. t hods of mak
as well as nethods géqtreatnent usi ng E%: conpounds

of the present inverfion are also provided. WO

2007/ 092646 PCT/{US2007/ 003808 O
(@]
R . O\)l\

2 R4

wherein
Ri, Ro, R3 and Ry are independently OH or (L)y-D
L is a bifunctional linker;

D is a residue of a camptothecin or a camptothecin analog, such as

-m is 0 or a positive integer; and

n is a positive integer;
provided that R;, Ry, R; and Ry are not all OH.

In this aspect of the invention, the camptothecin or camptothecin analog is reacted
with the polymer so that the 20-OH group thereof forms conjugates with the four-arm
polymers.

In one preferred aspect of the invention, L is a residue of an amino acid. In
certain preferred aspects of the invention, n is from about 28 to about 341, and is
preferably about 227.

Methods of making the conjugates as well as methods of treatment using the

compounds of the present invention are also provided.
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3 Advantages w Il be apparent fromthe foll ow ng
description and dramﬁngs. For purposes of the present

WO peogfvdcad, the term "residue” shall be under sPCDUS1007/003808

mean that portion of a conpbund, to which it refers,
i.e. canptothecin analog, 7-ethyl-10-

hydr oxycanpt ot heci n, am no acid, etc. that renains
after it has undergone a substitution 5 reaction with
anot her conpound. For purposes of the present
invention the term "polyneric containing residue" or

" PEG Adsimtugds wilhbd PR
portign of %}se pol y?rer oﬁhggiémg\%)}?%ﬂ %e&r‘?g?@maf# %{ra‘f"mgs

has -UFitfargBeRes 1 thapresant infientiondhp tastnhizesiduadishall be understood to
Bt P&EbA ofand ufi @b %ﬂ?&l{'ﬂ rgf%p%,o ‘Ii':: ungds, }ﬁ?t%g?lﬂwalog, 7-ethyl-10-

pur poses of the présent’ I nvention
}s}rﬁlm#ycmpm’fbws,t aigotagid, EWCthadEnsa:msaa@dﬂlt hasnadelde a substitution

haI al koxy-, nitro-, Cl_12, but
pre eraw$SQOQ§%§P%W$P C3_8 cycloalkyls or
SubstF Qﬂlmﬂjo-‘ﬁ’ﬂ olf dad W*ﬁlt iIﬁ/bﬁthlFQﬁe DB A Ban&fc Jdﬁ@ammg residue" or
"@ %Q%, vgqg tergl 'subst j tuted” shall be
erdi°66d°"% ea}c eféH’dﬁ g TR0 R Restiemyobihe Pokymheras PEG
valtlollﬁ'ﬁerﬁmﬁﬁ afteeid hwd ﬁﬁﬂdﬁgtﬂlefzi»lﬂéﬁéti&ﬂ@ith Qﬁﬂﬂﬂntﬁ’&m dPcamptothecin
gﬁound with one or nore different atoins.

goRlaigingemneuedent i nventi on, substltuted al kyl s
| nCI Ul b deX ¥atdeWrSsent ﬁl%ﬁ‘t%"r{ iﬂ}{ét% di, I)Jg %H]tﬁg%%ﬂeﬁstood to

hydr oxyal Kyl s and_ner capt oal kyl’s; Ubst kKen
l?‘ﬂaqiq,lﬁéalé}gﬁ B@@Yb?q{ éﬁlyqt%uwd»m g}d@ld«emlybsy- nitro-, Cy.13, but preferably

ali,al M’t R3iky
nergﬁg 3ﬁyls}hygﬁgé%%bgggxgﬁfgﬂgffkincIude
carb WWﬁ of thepiressat inyeyticon, tidtecth dkbkbsnydtadri $hal be understood
t(lg 3%%5 [ oal %dﬁéﬁ iglln%Pﬁlgglg nglcogt%cgrgl Ec%%% %{galgg %vtit Enug teunctlonal group or
camphiuad mtylocbrmlmxybre Chlffglﬂeﬁt itomkude noi eties such as

napt hyl ;. subst | s include noieties such
Ly s bufltSs b R oo Bntl iy g sl Buanbde caboxyalkyls,

ahmhqﬁllkyls hﬁﬁl&&mjukw &yﬂiﬂﬁb&ﬂ@?ls%’d%é@%t@&'ﬁ‘cg]lsaﬁlbstltuted alkenyls
ed het er oal Kyl s i ncl ude

i 0 subst i
‘h‘% et‘faé ’g’&ﬁﬁ‘“ Is, amipoafisryls; fintksnalimines, kysspxyalkeudeend
iRt aptditerS I @uwltﬁﬁﬂ hgxMy1saRdude cﬁ%gwg}q}})@ la}ﬁqr?(?alkynyls

Jmieties such 3- nltrophenoxy
r’@)’(’i‘ﬂsi dir(pf@}{a‘l}@@y sfandgnercapthplyyoylsi wetﬂatﬂsﬁ dyr:hmﬁcyls include

mbi&tick 8085 as @fcﬁlﬁﬁgé})@ow Q{fi e mbfhiLEL an as 3a t'ﬁg& substituted

for purposes of the prese |nvent|on S
%@ﬁlﬂd\ﬁhmlﬁha&;wcé\aeé—luom@smeeml, efdllers mnludehﬁbmtieuiuoh as tolyl;

h%%{jo?%g}?ﬁmg%&l}n?ln Bt@ geucg?if %H’%S‘L{S}B%%B%#Bﬂ%fg he eroalkyls include
mpgeties)seeln gy Dossheky-thiGieEs: dIESBGHRNPTHdENTOretIRANH\ SSn ethoxy; and
phenoxy includes moieties such as 3-nitrophenoxy. Halo shall be understood to include
fluoro, chloro, iodo and bromo.

The terms "effective 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.
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FIG 1 schematically illustrates a reaction schene of
preparing four-arm pol yethylene glycol acids. FIG 2

wa@ehenedotcal |y illustrates a reacti on schene OPCT/US2007/003808

preparing 4armPEG dy-(7-ethyl- 51

0- hydr oxycanpt ot heci n) described in Exanples 3-7. FIG
3 schematically illustrates a reaction schene of
prepari ng 4arm PEG Al a- (7- et hyl -

10- hydr oxycanpt ot heci n) descri bed in Exanples 8-12.
FIG 4 schematically illustrates a reaction schene of

E?ﬁg?ggyg%ﬁm descn%ed i n Exanpl es 13- 16.

BIG. Al seherbachignititisicatts y rédctios schetesofoprepadtg fonr-anh@obyethylene

ring 4arm PEG Sar - (7-et hyl -
é@f ‘ﬂ F‘%xycanpt ot hecin) described in Exanples 17-21.

FiG:2 sﬁhexﬁbﬁm1yslmﬂgdr@cea@s@cﬂaﬂ stthid ¢ff [Repasty Afrhd- BEG'L@gJ -(7-ethyl-
in large MX-1 breast tumr _xenografted m ce describe

1%hﬁéﬁﬁﬁ?3@llﬁemeﬂf’@de$ﬂ§ﬁ6\)\% Expmglcs 3dbse efficacies in
ﬁb %%cgp%gﬁmﬁhmwﬁ@g a ¥&RAGH i & Iﬁ‘@parar% Aescprbefla-(7-ethyl-

shows nmul tipl e dos ficacies

lmhmozgcwteﬂ@emwdemb@ﬂ in Enogptestietl-ni ce  descri bed
B2y T HBMGOTACAE, nBLL 05 0B e
1vhBeanptant0the2) ReQribed i ﬁamplﬂgllﬁrkﬂ e dose

[ B a [_Xxen a
lrgrf:C% e5c gerél%trxc{;lgglll% tiragt’)%s a r%)acﬁ Iégce}f ngg%n%ggm I’E?ir Sar-(7-ethyl-
hhadokysmmbthecin) dcscrlbed in Examples 17-21.

th t at [
BRE R hoes et fatmdd mlinl 6B S Jes N [ Bigpst amor
Aamgr%&ﬂcydégcrﬂiemhmn@y@iwxycanpt othecin) as 25
described in Exanple 33. FIG 13 shows effect of pH.on

Kk shotsp SHEIRHPTH pEearynHI 2dplorcgiahamepapnogratted mice

GARLAL hetii)plagydescribed in Exanple 33. FIG 14
shows phar macoki netic profiles of

BKf- i spmsayltiple dass\affigayiqsyia Ay celorprtal tewr ppnegafied mice
e B SR & Dhrar LED DEScR PTLON GF | NVENTI ON

FIG. Grehounstsodilerdase efficadies jprMsdhaCaihpanvréeatie, tumloe kenegrafted mice
RLRMLAFY EomAungs of  Formula (1):

FIG. 10 shows multiple dose efficacies in MiaPaCa-2 pancreatic tumor xenografted mice
described in Example 30.

FIG. 11 shows in vifro metabolism of 4arm-PEG-Gly-(7-ethyl-10-hydroxycamptothecin)
as described in Example 31.

FIG. 12 shows stability of 4arm-PEG-Gly-(7-ethyl-10-hydroxycamptothecin) as
described in Example 33.

FIG. 13 shows effect of pH on stability of 4arm—PEG-Gly—(7-ethy1—10-hydroxy—
camptothecin) as described in Example 33.

FIG. 14 shows pharmacokinetic profiles of 4arm-PEG—G1y—(7-ethy1—10—hydroxy-

camptothecin) as described in Example 34.
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wherein R, R2, R3 and R4 are independently OH or
w@kgo7/09263 L is a bifunctional linker; D is aPCEESIOB003808

of a canptothecin or a canptothecin anal og, such as O

HOl N O10 mis O or a positive integer preferably

fromabout | to about 10, and nore preferably 1; and

nis a positive integer, preferably fromabout 28 to

about 341, nore preferably about 227; provided that

Rl, R2, R3 and R4 are not all OH 15 A. CAMPTOTHECI N

DEDAREEA BESCRPIIOR O NIKMEGEfpnCanpt ot hecin is a

wat er-i nsol ybl e cytaotoxi c al kal oi d produced by

C anptIGtOé't?meLQéHﬁ?ﬁt P4 {he Presens inveatigeytbers aro phidal amtpounds of

rwehbapgyyt es foetida trees indigenous to India.

Canpt ot heci n and rel ated conpounds and anal ogs are

al so knopﬁp\%g(@ emdial 20 anticapger ar antitunor
agents and have ®een sh t\l'regé\@c‘t\i\frift'?aes

t o @xhi
invitro an® in vivo in_Jaboratory_ani mals. o
Canpt ot heci n and certsg ues share the

rel ated an

structure: WD 2007/092646 PCT/ US2007/ (03808 6 O 7 10
NO AVB ( (5 I 11 ;
O

Rz/u\/ © o

R4
wherein

Ri1, Rz, R3 and Ry are independently OH or (L)m-D;
L is a bifunctional linker;

D is aresidue of a camptothecin or a camptothecin analog, such as

m is 0 or a positive integer preferably from about 1 to about 10, and more

preferably 1; and

n is a positive integer, preferably from about 28 to about 341 , more preferably
about 227;

provided that Ry, Ry, R3 and R, are not all OH.

A. CAMPTOTHECIN AND RELATED CAMPTOTHECIN AN;ALOGS

Camptothecin is a water-insoluble cytotoxic alkaloid produced by camproteca
accuminata trees indigenous to China and nothapodytes foetida trees iﬂdigenous to India.
Camptothecin and related compounds and analogs are also known to be potential
anticancer or antitumor agents and have been shown to exhibit these activities 7n vitro and
In vivo in laboratory animals.

Camptothecin and certain related analogues share the structure:
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N\r"", 20 OH Fromthis core structure, several known
anal ogs have been prepared. For exanple, the Aring

WO poogioptseés or both of the 10- and 11-positi onsSPCHOS1¥E7/003808

substituted with an OR The A ring can al so be

substituted with a straight or branched Cl.30 al kyl or

Cl 17 al koxy, 5 optionally linked to the ring by a

heteroatomi.e.- 0 or -S. The B ring can be

substituted in the 7-position with a straight or

branched Cl1_30 al kyl (preferably C2 alkyl), C5_$%

cycl oakyl, C1 30 al koxy, phenyl al kyl, etc., alkyl

carbamate, al kyl carbazi desQ phenyl hydrazine

derivatives, ®tc. Qther subgtitutjons are possi ble in
6 g ypl e, U.S. Patent

Nos. 5 004 738; 4‘@4u, B2, , the contents of

whi ch ar e ef erence. As the

artisan will appreciate, the 1 “hy ngy canpt ot heci n,

11 - hydroxycanpt ot heci n and thg-

10, 11-di hydr oxyeant ot heci n anal ogs occur naturally as

one o]f’ro&rh ﬁngrk rstx‘ﬁlgfm r%@ 31 kdbvin an%ﬁH abe@ﬁ] gréptals‘ed For example,

rel atives. tiona stitutions Yo thes

tb@ﬁp@umdgelther@r b@t}ad)ﬂ(tyb -1 0 Mhbpwitignechndtd(sﬂbsututed with an OH.

TR e o5 BRI with 2R op pral Bl et g Cv ethon:

olﬁlonslilyl gnkdftbmhsyrmtgh@ta hetéxeafmm e vt IS‘I OLiie B mrﬂugecan be substituted

tati d t
RS EPar R Brgih SER B or%“r’% hed e ol Celrrdny Taclind” Css
@hma@ylabli\g@alkaiy,l FheafEalR{], BMOY aliNHZ2arbNdhatd) wlliy0 gﬁﬂamdes phenyl
% %g: %qu’ tl%g@,qté Cﬁéﬁp@%bsﬂgp%s greapcp(s}?}bcl:él 1%]:12 ! k}yQ @dlE gings. See,
f@lﬁ K)Vdmd)_g(@ d. P%téi‘lltd_ll‘gﬂs) ?»—00@*7'3%(@943 $7alpay k) ,519; the NEhteBRDF which are
cfEep2, Agthe ampﬁanaml ANDr 07,/ the 28y droxy-

CEPE’@F@C!F‘E
%&éﬁ 29074 p%%?%@%%@%@%%%ﬁﬁca%mm@% analogs

@t Beallitd l)nzra)r@ompmhbntaﬁrd CSA@W@H@I@%J&%&
) | t r u .
ch#ﬂ{&)ug gg\%é(@gg%nsbtg tﬁfs% Bi%gn 9 rye P Zr é]bF tu%gl a(ikyl 7-amino-,
Tahrkipoplkon-, 75a1€]H3(NRQR]1@1WIalk&h-) caRQ)tairhdmRHb albﬂnatlves can be made

i_ndependent | h e al. k cl Qal kyl ,
(RS Sk YRR oy Red prasrrenediith Shpdimproteca
alitdtyilds h&sle theadttooye €Hovon BEllsyw:;  al ternatively (b) RO

can be hydE en, Cl1 6 al kyl, C3 7 cycloal kyl, 10 C3_7

cycl oal kyl 6 al kyl, C2_6 al kenyl, hydroxy-Cl_6

al kyl, Cl1_6 al koxy-Cl.6 aIk¥J and R10 can be - CORL1

where R11 isfh al kyl , perhal o-Cl1_6 al kyl,

w20 %o

In the structure shown above, Ry is one of NO,, NH3, N3, hydrogen, halogen (F,
Cl, Br, I), COOH, OH, O-C, 3 alkyl, SH, S-C).3 alkyl, CN, CH,NH,, NH-C,.; alkyl,
CH>-NH-C,.; alkyl, N(C,; alkyl),  CH>N(C,.3alkyl), O-, NH- and
S-CH2CH;N(CH>CH,0H), , O-, NH- and S-CH,CH,CH>N(CH,CH,0OH),, O-, NH- and
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C3_7 cycloal kyl, C3_7 cycloalkyl-C1_6 alkyl, C2.6

al kenyl, hydroxy-Cl 6 alkyl, Cl1_6 al koxy, Cl_6
W(&hﬂﬂmmm_G al kyl; or (c) RO and Rio taken t OPEL/H82007/003808

with the nitrogen atomto which they are 15 attached

forma saturated 3-7 nmenbered heterocyclic ring which

may contain a O, S orNRt2 group, where R12 is

hydrogen, Cl 6 al kyl, perhalo-Cl 6 al kyl, aryl, aryl

substituted with one or nore groups selected fromthe

group consisting of Cl1.6 al kyl, halogen, nitro, am no,

s:mgcmzksubm;cngcm@ﬁgél@ ﬁﬂﬂﬁana'skﬂH zﬁttgf%%ﬁﬁom)z, o-,

&hg al kox al koxy- Cl.

prd ﬁﬁH?%Hﬁi@lhﬁk)d&e@ Tl Gn@lSk@HzCHEGH&NO: (Glalléyl),, CHO or
@Jyfyﬁcl Cl 6 al koxy, aryl, and aryl substituted with -

one or nore of Cl.6 al kyI per hal o-Cl_6 al kyl,

hydr ofkg/incthe tragtiayd (II)@howelaboﬁe edrklox -« gadlkyll (PEBTONAPE/ C; alkyl) or
&]I]I@R@l]w %&Ee each i ndependently selected fromthe

group ¢dnsis i ng of hydrogen; halo; acyl; alkyl

(e.g., Cl_®) RplapH)R o atehstdeperidedtia) kodrogad, K:Q)s)éll(ﬁ, ©;.;7 cycloalkyl,

gﬂksnya' SR kil G 2fente Py e Dl dadiony-Cy. el

am daglteRyativagi ne; am no; substituted amino (e.g.,

nonoal kyl @hno an di al kyl am no%; g/dr oxcar bonyl ;

al koxycar b W Caﬁl VIYEER 5By -oRiEYL, kW@@ﬁB@hyl ani no;
carbaﬁ;ctwcm 10,V 31 e0yhR6W1. bl | &x .

- QRININ () R R PR R o, E¥alkony-C alio
al kerfid, Rl@%‘? arkQR 11 wheredRylis hydrpger) Cars alkylamthmaf& 6 alkyl,

is Hc nahkenyd 0

R110010) O30 e TG Yt G MR BB -,
subst§ ltsljiﬂ@mﬁaélkomtcérs@ﬁsbéjca substltut ed

het er ocycl re.kK is an int
of 1-10 an(g) Eig% i g &F(g Fo‘ge Le(re r‘w\m%g DHERS P A to which they are
phenyattacteddooal aksatyrated L’BS'V h{dﬁte;ded)};{aé@a&&)/d ring which may contain a O,

2007/ DUIRE BEAPULDT0 Y BSBORER. BT ElG burghalonhs daoery, ay

or REibstitogd twier ond dehnBﬂelérofl}SH 81 Sed¥BErbinkhe Sr&llp cons1st1ng of

unsubst i d nmet hyl enedi oxy, ethylenedlox

et hyl"€ré i&b UAGEIRDIED, [ARIRP.dr1-sRKy laiiies: dierh CII-S alkyl,

al kWhydﬁde’mJb(J alkgly ¢, 9@11&6)(5/ ch lﬁ@k}kﬁl 26 aBiyl PR here R,3 is
R4 aI"lleny Ahd

hydr 5 Preferred ary ?rous ar

nap h?lHéﬁOge&FPt-gﬂk@ RethaloEye Pikel, (Gingkantie aryl Réndoarsl! RbBtituted

are takeshd t h r

they are at(?gg%%g{fi%wcﬁ a{l}l&‘h serﬂhﬁ)r@%? 91t %gh {Og{éfv@‘eé aqkyl or

pyr r Sirie@tkny-Gi-palkylgmeps;hexanet hyl enl m ne,

| m dgzl , i ne.

i per g@l Rnlgl as eaQH ﬁl?q?eggﬁcgérng |Sﬁf§§%? OrHéhﬂ]ed%r 0az & BPﬂE_‘tmg of hydrogen;

hﬂpmmyqlkyldp{gar@lghqjhzlmuhstﬁutddl alzyif aldtbﬁp (e.8L C, séﬂto&fy), substituted

' 10 .car eC| n. anal 0
afrl‘cgfﬁe:é?lgéa} ghlka)t’rlw ?%%l?y U%ydrg ¥1h8y%‘r? 1( damu?o hydrazme

ambnep suhstituted amems& of m&Sﬂkylﬁﬁilﬁ]alﬂ]dlaﬂQﬂalhiﬂ@ {®fdr@barbonyl;
aﬁc&?yc%ﬁ?o% i patlk}(/:i ony [)?cy,t zﬁk cari)onylam}r?é, carbamoyloxy; arylsulfonyloxy;
alkylsulfonyloxy; -C(R; 17)=N-(0);-R113 Wherein Ry7 is H, alkyl, alkenyl, cycloalkyl, or
aryl, j is 0 or 1, and Rys is H, alkyl, alkenyl, cycloalkyl, or heterocycle; and Ry;sC(O)O-
wherein R,y is halogen, amino, substituted amino, heterocycle, substituted heterocycle,
or Ry20-O-(CHa)y- where k is an integer of 1-10 and Riz0 is alkyl, phenyl, substituted
phenyl, cycloalkyl, substituted cycloalkyl, heterocycle, or substituted heterocycle; or
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hydr oxycanpt ot heci n as the canptot hecin anal og as the
preferred and illustrated conpound. It will be

wairaesica©d t hat the cl ai ned i nventi on i ncl udeRCHIUB2007/003808

such derivatives and anal dgs so |long as the anal og
has an OH such as the 20-OH group for the point of 15
attachnment to the polyner. The canptothecin or
canpt ot heci n anal ogs can be racem c m xtures or
optically pure isoner. Preferably, a substantially
pure and active formof such as the 20(S)

canptR ber QK | A0ni S ih the .

mal ] Aot BB IR bR R R 3 RER) & R B ot Bbubsttuted
petkerediony.cathylan ediprwfor ethodermoppcansl of t he present

I nvenkl ok IS si dye. 0 n_.anm no ci.d.. .The am no

aci d Wwht ([I:%WH(L:O An ii,\N[slg “ette§ 4$ygﬁlgwlbqycf%§<}ﬂﬁ&?ﬁalﬁyl, or
hyalreryalkyt- occurring L-amino acids .is, e.g., alanine,

valing, .l eucine, isoleucine, glycine, serine o

{ hr copfoREIeY ek #HPBRT 78 PHEYEL rEPh b nS¥isgbds hterocyclic rings when
RyarmaR fyeire takig toapRitaR wiBSihe nitrEe dCdtén 18l @MLey afd Stachad include:
| ysi.ne, arginine, histidine, proline, and/or a

a&é?fhflﬁeﬁz% nEHRrRgding, BiRFESE S hexanqthyieniprine, imidazolidine,
BhriAlidald, Ko x 25REcS piger&Att, @\ﬁnﬁztmﬁgb&%nre?%'rtl‘a}f drog%btepixbe,

eptjde can range in size, for irstance, om ab
T eibyaletraley Gpazepinge thdazodidinpueke. ARaricpaiuigeden, sheremaining

ciffan i as S .u . 1co ugl c
caﬂglaa:t&ﬁé fhnkiBg J‘@f&?é’&u&’ & Wsfd '%%fi‘tgﬁ 1?3 gﬁl&?erd. %éﬁpound.

as varilous art-known non-natur

" am ndf @cageof dyseriptign and/uetdphisition, dre deseri@dn refers to 7-ethyl-10-

RabvIale ' I |l at.ed tg be within the
JUR 3P oectl & B M SOEb IR SRYSE oy et e afirrarea
campoeondc ltdvidlial wglersaoa] that iheal €8 cd MGVan€ien includes all such derivatives
l;noadi pic acid,  3-am noadipi c. acid, beta-al anine,

O e T Y P ——
aRAHrSR A0 O3 HA8r. Phcandidarainysd dé_rr%ﬁd)tﬁecin analogs can be racemic
4- am nobut rhc acid, piperidinic acid, 6-am nocaproic
MRS Sr g DRBIFISEMBPE Hefdably. amibstinsisbyipyre andastiye form of
sBetpia thei2BEIIaMIpt6th86ih Gr caRpRRhAOR iRbE £ AGHved i i-

2, 4-am nogutyri c acid, desﬁosi ne, 2, Zé-diég% n%%c}ﬁle Fénultl arm
PERRETIC IO @S ani nopr opi oni ¢ aci d, n-et hyl gl yci ne,

N- et hyl aspar agi ne, 3-hydroxyproline, 5

4- hydr oxyproline, isodesnosine, allo-isoleucine,

Féﬁ IINKERSsi ne, N net hyl -i sol euci ne,

6- N- NRicbihin|p¥SfoREd adsdiR! 1506 DQIME! 10, resi :
nor L euci ne, pg_r ni t.hia%ke, %%ggﬁ%g%sm?%goﬁlmésr%ﬂ%s“%u(? of an amino
agignihsraminp agidariich can be s¢lacted fidedanRefthe kB®GAGaturally-occurring

L28308%% acids1S Y PO . reference herein. Sonme . .
pr ef e_rarcclaé g’%?b%lg%ﬁ?h‘g Ud e{e§F§‘81 {R'CUGPEFl¥gne, serine, threonine,
meghtiphion; exstaine, phemydalanines Hsoing sryphdphan pispheicakid/ glutamic acid,

% et osodueryphdptens
e e e BB i R R st ou hereof. ivppmepuca fow. o

alterpative pecthel. parebe npeptiderdsidus, ThedlehBde dd AGRERNSize, for instance,
) 500 2'ed Bt AT SR ke A9 AN POIYTET 1S

Derivatives and analogs of the naturally occurring amino acids, as well as various
art-known non-naturally occurring amino acids (D or L), hydrophobic or non-
hydrophobic, are also contemplated to be within the scope of the invention. Simply by
way of example, amino acid analogs and derivates include:

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



-[C(O],, NRR1(CR22R230) t -
-[C(O 1], NR21(CR12R230) t ( CR24R25) yO 15
w0 p@o@qﬁdNRz 1(CR22R230)t (CR24R25) y- PCT/US2007/003808

-[(O],, NR1(CR2R23)t O, 9
-[Q(O],, NR1( CR22R23) t ( CR24CR250) yNR26-
-[C(O],.(CR2R23)t NR26-, -[C(O]" O(CR2R23)to- |,
20 -[C( O], NR21( CR22R23) t NR26- ,

-[C(O],, NRR1( CR22R23) t (CR24CR2SO) Y

-[(O],, NR1( CR22R230) t ( CR24CR25) yNR26- , 27 \

Eﬁ@r@duwmimaﬂﬂno% A RE é&'ldﬂﬁ%@cﬂ:‘)%-ammocaprow acid,

2 %%QSgh}eP H&?CRZ%% %%CEZP%)Q RFBinoisgbutpic ac1d

22@:%(5{3%9%%1%% 61‘?%%?%%95&92% Q@idi:é%nﬁgne\hﬁézr %1 arrx]lmclw_.@T elig acid,

?aé élqwep@m@ﬁ@ pyldsmedwﬂ@umnp,dlmtma@amgme; GHsidbxyIoline,

5 yny?ﬂ%ﬁﬂ 1icgaqgr g%ilc Eyegr%- g?qucme(g rggt%ygl%%ww sarcesine,

P@me@hﬂtﬂbghepclue,eﬁ-l\hmcﬂb&—lysﬁi’e 6\1 &L&blsyllvhlhﬁd?ﬂoﬁ}ahﬁﬂyﬂoﬂeucme ornithine,

tituted tit
s el R AP0 B St indemnidig R o) Kb haa oeeq, 2062,
11hreirpmnal—:ddklw &ferﬁm&ﬁﬁdrélut Sdufelpréfdpeiar gﬁJuEZ hnccluoggl?cmc alanine,

henox and  Cl. 6 het er oal koxy; 7 1s se
n?e ]r?fli/ rgslaﬁci?ﬁ ne G REfgs; %O@fpfﬁﬁ?&%@éwmmnés afflbylpsesent invention

10 lmu@eaglsenwmau@asaleahm How: 19 branched al kyl s,
C3_8 cycl&ﬁlk yls, Cl1 6 substl%)uted al kyls, 10 C2_6

substPERORIGT atneshd (6 Prssewt iguensian, iaftér attkghmydns bei@aed the

S ﬁithédﬂﬁﬁﬁlalﬁ @3bK¥les i stituted aryls,
argl k % ?eir%ﬂa ﬁsy sé/(Jtéi %s?hl ‘uted C1_6

heterg%q@%ﬂ%ml@iRﬁRaiQéoxy phenoxy, Cl_6

' Pﬁf}lle\r/l dua Q‘Tg%zﬁégbgo& %ﬂzv)g ?h?glgg?gnf rgmaggoﬁt arle
15 to abHEﬁO)ZhN%néCRzstﬁbm:Rzalﬁsjyn sone preferred aspects
tni ¢ DR CIRERRAEEY 1 | Pikcer “and thus mis 3 o
‘[C(O)JVNRZI(CR22R23)t(CR24CstO)yNRgg- ,
-[C(O)]vO(CR22R23)(NRy-
-[C(O)]vO(CR22R23):0-,
20 ~[C(O)]VNR21(CR22R,3)NR -,
-[C(O)I\NR21(CR22R23)(CR24CR550)y- ,
-[C(O)IyNR21(CR22R230)y(CR24CR25)yNR 26~ ,

Ry

/"N
-[c<0>]v0(CR22R23)yO(CR24R25)tNR26- ,

Ry

S
-[C(O)]VO(CRzszs)yO—(CR24R25)tO— ,

R27\

. "[C(O)\NR3 (CR2,R3) _@(CR24R25)tNR26‘ and
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Addi tional linkers are found in Table 1 of G eenwal d
et*al. (Bioorganic & Medicinal Chem stry, 1998,

WG 28309%6R), the contents of which are i ncor poPEl/E8200%003808

reference herein. 20 C. MJITI - ARM POLYMERS Mul ti-arm
PEG s are those described in NOF Corp. Drug Delivery
System catalog, Ver. 8, April 2006, the disclosure of
which is incorporated herein by reference. One
particularly preferred nulti-arm PEG has the

structure: 0 HOOOH Ol o OHOH 25 W 2007/092646
PCT/ US2007/ 003808 11 V\,hgrzii nnis a positive integer.

In one preferred enbodi ne f the invention, the
degr egpd) IR SRS, | or ql r (n) is from
about 28 t]ggg%out 2%4@’(0 |d§9§) 9 ﬁ?ggs havi ng a
total nol ecular weight of fromabout 5,000 Da to

aboutywRQeHO0 Da, and preferably fromabout 5 114 to
about 227 to provide polyners having a total nolecular
wei ghRz1dizs raoimdegsndent]peeledted £0mOMO glsup ddissting of hydrogen,

e S t unber ..of repeating . units in_the
CEPIBTEN. S e AT ol PRt B A e S i,
Gves sghgntwfe;itanifylfchﬂzysmbsm:@dmnmg@g Uz_g @h‘?&iﬁ%t;@ ap}Ja/ggs,eéS_s substituted

i nent .o i nventio n i.s abou . )
R s bl oty O domr bl b dintee
GinverrodRylay €, PAIRERY, Shehdx y SRCE] DBt ORIGIRKy 0T €

equi val entié of an activated nulti-arm pol ymer wth,
for exatpierciyhiosthegransapivingaf kydrpeen, & tialle/ls Qe alkenyls,
Qafs alemPLsOTh b HEAMAS &, SR ) onRdi ti.ons
ich are sufficient j?o’ %fgf ctoi géflsyei dc‘:Jl %gléStftH%gaalﬁrll(yﬁ%
Car SHpptitged atkenyls. Gz- shstirued sliyiyls,HEs. caubbttydd eycloklicyls, aryls,
s@sshiehted aly\e 2Pk a_l.i re
spelci fically, t%g’eé nb?ﬁ%%égl{l:{?ns ’ F%bgﬂﬁlggfcl';/gﬁtﬁbqﬂlwlﬁéjl-ﬁ alkoxy,
PhPexggUi-v hetersallaixyaNEanlotlkelcind leflogafpt ot heci n
anal i nin n avail abl e 20- hydroxyl group and
one gfgn(?rg Eléealé% b‘flglé"?l n“ieie‘%f‘{ ROSHTeURtEEF IS Ao jahRig | {o about 4; and
cont aiimPg lan, avail abl e carboxylic acid group;
In some preferred aspects of the present invention, the compounds include one
unit of the bifunctional linker and thus m is 1.
Additional linkers are found in Table 1 of Greenwald et al. (Broorganic &
Medicinal Chemistry, 1998, 6:551-562), the contents of which are incorporated by

reference herein.

C. MULTI-ARM POLYMERS
Multi-arm PEG’s are those described in NOF Corp. Drug Delivery System

catalog, Ver. 8, April 2006, the disclosure of which is incorporated herein by reference. |
One particularly preferred multi-arm PEG has the structure:

Ho/e\/;j/\o/\é;\/i\(m
£ X

OH OH



10

15

20

25

30

20 2) reacting the two reactants to forma
canpt ot heci n-bi functional linker internediate in an

WO p@ri9xaé vent such as DCM (or DMF, chl or of or nPCT/05200T1@03808

or mxtures thereof) in thé& presence of a coupling

reagent such as 1, (3-dinethyl am nopropyl) 3-ethyl
carbodiimde (EDC), (or 1,3-diisopropylcarbodiimde

(DIPC), any suitable dial kyl carbodiimde, Mikaiyanma
reagents, (e.g..2-halo-I-alkyl-pyridiniumhalides) or
propane 25 phosphonic acid cyclic anhydride (PPACA),
wehaginand apsitiviedblegease such as DVAP; and 3) :
react#ln(%?one or .nore equival ents per active site (2

eq. | ApicEyd smbedmentafiths myentinre theedigaeeo fgolymgrization for
tRE pAIRARE (B i9 ' . tivated

poFy mer , (@; ugﬂ% ngg%a‘ﬁ g%(g-g glg%@f‘ﬁmgﬁ 9{"{{2‘?{’ ggléqe\fséh?wg% gifotal
mlepyipn veiehDriromaberb$ HPMDa tol abenie6 P00 Biaxanit g ferably from about

t ' | j £ h
{030 20 DS BSR4 PSR B 20,000
to § p.w@‘i@ oqpr?g;ﬁflesothb agpfb@pyffjb@éhﬁf@kdqﬂsdﬁ thd &15@3{ chain and is
e Gl a car 11 mae, al 'yama reagents,
PRSPy il BT Bl P agepmoparsisted
cpttodpheartiof tlxcindemital, nGs abbdrizde (PPACA), etc.), and a

WO 2007/ 092646 PCT/ US2007/003808 12 suitable base

such as DVAP, which are avail able, for exanple, from
D OSVBITHESIS OW BRODRUYS as Si gma Cheni cal , or

synt t}?si zed th?i ng_known techni ques, at a tenperature

from T lﬁ’f > prodrusk R Pircinperticar are grepsprschy, réahting one or more
ed@ivhledisAflan GeoWe® o SR o1z thecin 5 .

s protected prior tuolst_ eéiol_%ge%gﬁ’aoﬁélyg}%@% BT fighore equivalents
P 1S stte Pf exBriofhegimoampins acid npijogste ehderaronditions which are
SERIRO e v BNALOY 0- hydroxyl group in .

7-et hyl -1 0- hyar oxycatrlr%tLgl g‘?ﬁg%‘#%" eun|cc)1re € ear%éahgrbgétgdg%carboxyhc
aqid o jthq palgmisy eirdfopmambitiotgeeci n i nt er nedi at es t her eof

have ter .. byl and can be purified in highly

pur e@%%ﬁ?é???%ﬁglﬁ}ﬁ {l}%glr?gsgﬁ g‘@%‘f‘@el y. For exanpl e,

si | yll) pveding ahaeqgvalent €64 bﬂﬁp@ﬂ@@ﬁﬁorﬁi&ﬁfbt@tﬁe&ﬁ@ﬁ%'containing

T WS can be used to protect the. ] i
aﬁ%ﬂ%@ﬁ}’%?%ﬁlpgrpﬂp a5 pgpﬁwfﬁewlv@%pgp%@pﬁtmal linker
canaihog, anfheilalsiticuiorglipabir@bup;i - €., a pol ymer

cont ini ng 1-4 termnal carboxyl acid groups can be

pr epat B4° %pmeéygﬁﬁqmégntgy EBMV2 Fanpigthecm-bifunctional linker

inBurnladiaghin driyipert @61vehfich RTROCN@H DAARYHRLS DAY tgﬂ]]ene or mixtures
OH groups into the correspondi ng carGoxy

ter na
thgl&eiog Tél’ﬂ Bﬁsefﬁiei(\f%%ﬁﬁg I'%B{ggﬁfd%qch as ¢ dArdigets/] walitopropyl) 3-ethyl
cafbsiMinide (EDese(oRfl ,ﬁﬁﬂéd}ﬁ!&%/}fl§z§?b!3!iiim§f%‘%})§f’§g,sﬁn§/ﬁs§%g dialkyl

a%acgﬁllil,es 1-2 herein as we as common

caEQ idgoMukaigama geagents, fegcbhalont-slkyl-pyhdinhuma thalides) or propane
Ho3pReH0 h&H @Y e LSy n The first,and sgeco o

P cogpl i ng aggﬁt s cayﬂ n@é (tpﬁé%; hé&% ?n%?F?léarbz‘ﬁP‘?‘se Such &5 B(MAP’ and
Exanp) 3°tHig Preciranorscedvivalents permtive sink ey eqin Bxample) of the

reblﬂﬁhg' e Y, AT ﬁaviﬁl;%ﬂ'a?x%ne group and one equivalent of an activated polymer,

such as a PEG-acid in an inert solvent such as DCM (or DMF, chloroform, toluene or

mixtures thereof) in the presence of a coupling reagent such as 1,(3-dimethyl
aminopropyl) 3-ethyl carbodiimide (EDC), PPAC (or 1,3-diisopropylcarbodiimide
(DIPC), any suitable dialkyl carbodiimide, Mukaiyama reagents, (e.g. 2-halo-1-alkyl-
pyridinium halides) or propane phosphonic acid cyclic anhydride (PPACA), etc.), and a
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wae@7p9wvé ded in the exanpl es. For exanpl e, thECT/US2007/003808

conmpounds of the present in%ention are anong: HHO
NWH/~ "~1 00, OOCOH OO OO ~0aOH WO

2007/ 092646 PCT/ US2007/003808 13 HOO 0 0OOH ITO
Ho O ONO\ N\ 7. OO0OO 0"\ O™H 1>~~~ 0 0 HI
NI NOONNAO NnpO~-H O OO0 OHo O a I NI o

NOQOp OH

suitable base such as DMAP, which are available, for example, from commercial sources
such as Sigma Chemical, or synthesized using known techniques, at a temperature from
0°C up to 22°C. ‘

In one preferred aspect, the 10-hydroyl group of 7-ethyl-10-hydroxycamptothecin
is protected prior to step 1).

Aromatic protecting groups for the OH group of camptothecin or camptothecin
analog such as 10-hydroxyl group in 7-ethyl-1 0-hydroxycamptothecin are preferred
because 7-ethyl-10-hydroxycamptothecin intermediates thereof have better solubility and
can be purified in highly pure form efficiently and effectively. For example, silyl-
containing protecting groups such as TBDPSCI, TBDMSCI and TMSCI can be used to
protect the 10-hydroxyl group in camptothecin or camptothecin analog,

The activated polymer, i.e., a polymer containing 1-4 terminal carboxyl acid
groups can be prepared, for example, by converting NOF Sunbri ght-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 assi gned U.S. Patent No. 5,605,976,
the contents of which are incorporated herein by reference.

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

Examples of preferred bifunctional linker groups include glycine, alanine,
methionine, sarcosine, etc. and syntheses are shown in the Examples. Alternative and
specific syntheses are provided in the examples.

For example, the compounds of the present invention are among;:




I NHp p N
11 O p\/17a
0 s ~PC¢T/UBKDOD003808
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wherein all four arms of the polymer are conjugated to 7-ethyl-10-hydroxycamptothecin
. through glycine. HPLC analysis of compounds made in accordance with this aspect of
the inventions shows that on average, four 7-ethyl-10-hydroxycamptothecin molecules

10 are conjugated to one PEG molecule (4% by weight).

E. 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
15  of well-known mixing, dissolving, grahulating, levigating, emulsifying, encapsulating,
entrapping or lyophilizing procésses. The compositions may be formulated in

conjunction with one or more physiologically acceptable carriers comprising excipients
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N NOHO 5 One particularly preferred conmpound is O
O HONO OpgONOH NNO~"yyp Opo HO/ NOO

woR7VIWBE ~N\ op\ ppll O\~ N OHH O wWeETrEes1v07/003808

all four arms of the polyn#f are conjugated to
7-ethyl -10-hydroxycanptot hecin through glycine. HPLC
anal ysi s of conpounds nade in accordance with this
aspect of the inventions shows that on average, four
7-ethyl -10-hydroxycanpt ot hecin nol ecules 10 are
conj ugated to one PEG nol ecul e (4% by wei ght). E.
2BEMREH aFle OB FORMik AL, %sﬁngam% ivE %nggﬂﬁ)cf) o S arations

ntai ni ng the polymer conjugates resen

"Y}?(‘ll G A bR UWWWup@& uPegebiorprubazase Slepmidlenﬂ(ﬁlﬂm‘the route of

a%ﬁl;flfﬁﬁaﬁ‘&f g}g%egl E%ﬂéﬁfé:?zgngw\é?are %fe&;ﬁdg%&ﬁg a|Spects of the invention.
emul Slrg qrquzgtmle nedpding atithgyt lirgititiap Pithefbus, intramusclular and

#J%&er e!g{ug dxﬁ?cﬁcp Egnesf?grf’gogﬂgwf ﬁmedﬁzér%io%%@ébg fobrmulated in aqueous

baley ERhpAtRIIS HEFER SLSH A9vh 1 sali
mﬂ&lmgfemymmﬁgg%%eypd/ 52007/ 003808 1B sicjogical saline

bgﬁf)%? By %%O Vit %W#%& Withoat HRYtEes; apyroeliddne cactimethylsulfoxide.
Commmﬁﬁuﬂd@ﬁﬁgﬁlﬁtﬁ@ﬁ@mum&ﬁr% pegepen n1s{rat1on e.g., by

t I 1 roper fornulatio
bPS TISERR B consiipss fusien. oForhations Damsntienahay bepesented in

ufiit dopdRf RHh € gl th %ﬁNuI%%Hﬁuﬁf crié%%gco!n&vgerg ! sefui:composmons

cti |ncIU|ng, wi t hout
~ 1qcﬂt{1cf ‘%@H% limitafien, sHepsapionarsolytibns og utnmﬂm:amenuﬁly or aqueous

v?lﬂbﬁﬁdn?r}gaff B&lt&ﬂe%ﬂﬂlr&gsssu%f\ ab Iggspeggl%rglf IStobthll’Pé an%/or dispersing
ornmul atead 1 n aqueo .
agents. Pharmaceutical compositions for parenteral administration include aqueous

solutions of a water soluble forrﬁ, 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
liposomes. Aqueous injection 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 powder form for
constitution with a suitable vehicle, e, 8., 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, liquids, gels, syrups, pastes, slurries, solutions, sﬁspensions,
concentrated solutions and suspensions for diluting in the drinking water of a patient,
premixes for dilution in the feed of a patient, and the like, for oral ingestion by a patient.
Pharmaceutical preparations for oral use can be made using a solid excipient, optionally
grinding the resulting mixture, and processing the mixture of granules, after adding other

suitable auxiliaries if desired, to obtain tablets or dragee cores. Useful excipients are, in
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solutions, preferably in physiologically conpatible
buffers such as physiol ogical saline buffer or polar

w@odovmeeds i ncl udi ng, without limtation, a pyrPOI/USINE003808

or di net hyl sul f oxi de. The dénpounds nay al so be
formul ated for parenteral admi nistration, e.g., by
bol us injection or continuous infusion. Fornulations
for injection may be presented in 10 unit dosage

form e.g., in anpoules or in nulti-dose containers.
Useful conpositions include, mﬁthout Iinitation
PRHERRAS HABS, EHEyEﬁ S i S ueo
vehi cl es, anS(IJI1 c% alll?nug unc s’ %‘lﬁdg anﬂls,%l ﬁﬂfcﬂ ﬁOI

csllulose pﬂnﬁgatr@naﬁmh @ ﬁpmmm@e n@mstmhpwaemwm ir@lstarch and
potdtd ok dd % ngr mgé‘e?ﬁﬁts%lgﬁa £ ggln%éﬁrl] LﬁS}}tnré ?rfalg%%flltlg %@ﬁhﬁ é:’el lulose,

agueous SO
hMﬂthO’ptopyil-mnbﬁM@ﬂplcme,S@Idtuxﬁ pabbeyr @eihybfeliulige, id/or

Conpou di L, ona sus enS|ons of the
p%g‘vu\ll)gp npou n %(éesHFg,diislg mgaagepﬁdﬁw b édded such as
cmbumked pSLyVﬁlfﬂ)mp@’rﬂoﬂlﬁﬁﬂé] laphiG o¥ et @8id. Nekadsidhaks¥dium alginate
0|I sesanme oil, synthetic fatty acid esters
n@ﬂb ?%il ol eate and triglycerides, or materials

such Rg adfdlﬂl@ﬁr@ﬂi@’ﬁby AHARGYE, ﬂlelcgﬁ'%dogﬁdssblislﬂ@ Sl QRS PO@rﬁnon can

contain substances that i ncrease VI SCO |ty 0 :
COREPRIEIYRE dediveredaia the Sirome faar dsosspheptay|using 4 prlessisized pack or a
d&&ﬂﬁk}@hdagﬁngﬁgbhﬁﬂﬂbgp Optionally, the suspension
may al so contai'n suitable stabilizers and/or agents
t hat Therromnesads maysdioisi ifonrmylaoefd mhectabnqmpkmimﬂsosuch as

| concentra
e e RSk JRisth o b Y ep R Sipb il Fedge st s
Cpﬁﬁﬁnmﬂeprb&wngbaﬁnd@nnst|tut|on with a suitable

vehl steril r,oge ree.wate bef or e
o HhBaaiiolio git RhinFaioRY AEIRRE RS RIIE e Shipopyds may also be
fdirunﬂatb@ae defbyt peepdativasg Subke 1oty Ak \Brie@EROMESy b¥hlR inistered by
; q?npg |caII acce table _carriers well-known in the
a

or eXpn éer, §u %138“§1K ar mwalsarldf of hgintramuscular

injextomnt i 2 Ioﬁn@obﬁd f)ﬂﬂlﬁﬂﬂn&&ﬁd)rﬁﬁaf Bg |f&g§ulatfég :fJ)ISthIS rlpu‘ga of
I qul as gel s, syrups,

Ioze age capsul es
gga%ogl 3]5 F\gga%?%m) ymegs or gﬁ@'ﬁéﬁ@,cgﬁzgeﬂals (for mstance in an
eﬁlﬁl’sﬁcﬁﬂﬁri’tﬁta%aﬁﬁbéﬂlb@i@@lﬁ%eﬁt‘éﬁﬁﬁﬂﬁ' ibREx %lalngé %Jsgjsl Brasa

t he kln mater of a patient, pr m xes
SRATELY “ﬁ’lﬁ Faall eetchfasavisheut dinitationd a sharinglk eglublorsalt.

or al otRgesdi :Q&éte?nsoﬁltch %.Qilgo&g)né: %3%9%0&15 Qin alFo ge used.

preparations for oral use c e usin
" exci prddifonally; thercamppunds inar bagetinered eslmlgtal smgtam edtraledse system,

s f
@E%QE&? ‘f)%ﬁh@ﬂ)lé )E&'%e?étoﬁig&l@ﬁqg(gfagﬂ%@ 8b1}?%etr§ %? Flﬁnnggthe

ot her suitabl e au lari es | Sire
thegapentie agant d Vagieus sestained-tidefsamaadalphend Beefmreetablhl%é@nd are well

CAORYOSREAATIARORT S, BT Lo LS

such as sugars, 1 ncluding
chemigamature) releaee th@omupdﬁﬂﬂraaﬁewow&l&uﬁtoaﬁfer foo days Depending

h h
oxggxt%;gtﬂ%ﬁi cal | c ?}.%@El}e[]hé? ?]éstglgrrgy g{l@%lpégncglgigzgm%ﬂg@rﬁddmonal

stabitigatanitiategiet tngy beehdpldyede, hydr oxypr opyl -
nmet hyl cel | ul ose, sodi um car boxy- nethyl cel | ul ose,
and/ or 5 polyvinylpyrrolidone (PVP). If desired,

FAdDOSAGE™t i ng agents nay be added, such as
A therapeutically effective amount refers to an amount of compound effective to

prevent, alleviate or ameliorate the camptothecin or related analog, i.e., 7-ethyl-10-
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cross-|inked polyvinyl pyrrolidone, agar, or alginic
acid. A salt such as sodiumalginate nmy al so be

wag@d/ioodeas admi ni stration by inhalation, the chapUsSINdT003808

of the present invention cdh conveniently be

delivered in the formof an aerosol spray using a

pressuri zed pack or a 10 nebulizer and a suitable

propel lant. . The conpounds nmay al so be formulated in

rectal conpositions such as suppositories or

retention enemas, using, e.g., conventiona

l&ldpqﬂq&pmpfqthém SusEblAEon G D BEh £1atifh ofh Melrapeuti ally effective
l%@ﬁtlde ..Iln addition to the fornulations escribed

a%re SUwe, within the iapabiigsohpseskiiedsia the Brif eypeoially émllight of the

AscleepOheinepar ati ons. Such | ong acting formul ati ons

may be adm nistered b i npl antation (for exanpl e,

subc A8y Femposnd uped fanths mdtlerdsyof tlor inlyyntiod, taerieeipeatically

IR j f. thi.s invention m

TRE Ao ol SRRkl A AR n Nhephhe dosage can be

femnlatst dopadeyinenimalonodiyis s phibidhiovetaeditcal d¥inlf Dhcentration ran ge

' vl . emul sio ith a pharmacol ogically
EIATSE w0 Bl Rl ofhiorgB R e e e courtely
deraminegdosagal usbiut iglpatistas.i ve such as, wi thout

[imt tLoB; %gggaringly soluble salt. Qher delivery

syst enE" SHcH A8 1Py oREs2anel Emepeipenaddsscrbebhsein can be
daedined Agditdrdar@hhtmalcbgti &P PRRUAGS s Ye1P&1HELd éfleerx%grimental

usi ng a sust ai ned-rel ease system such as
WENR'E pepgRathedsuel-kaewn or thegirt. dTis/doseptolficoupe] yarevasy depending
up Ot disAgk 8 arddNeLARS LG i ' ;

%St'ai néd%r el ease ot er] a@nﬁg\%@%e}é{ﬁ% é)gat%gig?%%é%o Ny e of
agipgigiggtion apg degesgncambe tebetedslky thiedadivihunhphysidian in view of the

Sustal -r el ec p v .dependi on.their
D DR B EAPR Ehor Y ar e RN Sl c et fangedor
sYfternis delizeryldf chaysounbepfaehdiingention villebecheiriabalit Nat 4Bt 100

| o]l ogi cal,.st.ability of the particylar

“’?@g%&o’gﬁ‘a%"g!&d’? ?ficeaaf?é}' %roérf 315?‘%{ izztﬁlai’ﬁ’ﬁt. mgtkegvedk-may be

enpl GyredompOsitionEIATEdMibREFEPOM dllyl o EB¥ilIBE 1tY Saultiple doses

unt .refers to an_amount of conpound effective to

whAmpunt | f t t of d effect t

prevent’s Y et Ry ee "‘é‘ﬁ’éﬂ’e&}‘ &icatraié PeeipprlotFheairecior dose will
derehdtoadhanab®gnd severity 61 @lhphaili®

BCT/ US2007/ 003808 . 17 hydr ox ,cfalngﬁe%g%{eﬁg.ggﬁgggbﬁeitBT“é’r to the
PUSHSTPIUHuS PRPRPHHiAR 06hihe fodividkel cheeastaristics 9 the patient being
trefté & ok MR beappibRtatbSbyBhE oMb idH ; ity of

t hose skilFegPinzihe g?t,oesﬁg%#%FFﬁhﬁﬁR??%ht of the

di scl osure herein. For any conpound used in the

GI'NIradsoPls dRerk pUeRts the therapeutically 5

effective anount can be estimated initially fromin
vi t r B viswfdhe Fhnsie, theme anpod sgeroviled neethbdy ofitraitiad affiimmal,

Cdé%ﬁéégﬂ% %@ﬁeﬁ%%&e 8 Qi ASrt Qund SF g,%gr%pg_ugé of H1|eaptré:srg:91t invention of
Formula (I), wherein D is a biologically active moiety, i.e., camptothecin analog to a
patient in need thereof. In one preferred aspect of the invention, D is a residue of 7-ethyl-
10-hydroxycamptothecin.

Another gspect of the present invention provides methods of treatment for various
medical conditions in mammals. The compositions are useful for, among other things,
treating neoplastic disease, reducing tumor burden, preventing metastasis of neoplasms

and preventing recurrences of tumor/neoplastic growths in mammals. In alternative
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that includes the effective dosage. Such information
can then be used to nore accurately determ ne dosages

was@rabeue patients. Toxicity and therapeutic PET/USHOY003808

of the conpounds descri bed1Berein can be 10

determ ned by standard pharnaceutical procedures in

cell cultures or experinental aninmals using nethods
wel |l -known in the art. The dosage, of course, can vary
dependi ng upon the dosage form and route of

admi ni stration. The exact fornulation, route of

aRPEatdithé baide e

P B B3 bR froftad 382 Blle BPrRRL Sﬁ&g%ll?%wfnﬁ solid tumors,
X@ﬁhpx@lp@,ﬁmaﬂlrpe@én@g gamcehmmtpelymphh@tpxleslamﬂa}(ALL), pancreatic cancér,

g@{o%fa%{c{n?gof@%%ggamg‘n% on Wlelr?sygtem c delivery of a

conpound ‘o IS TNV & fromabout 1 to
aboutTlld)@nowg/otf@iwmxkpc&mbn 8.ghnebeé aabpbyodrigth alde Wlimanistered will

defoltb O B8 T YIRS mE ST BRRER oo o eBgrodrug
wabd Uhtheamaabﬁexg nveitodads et bmhnawRithtdifesged y taﬁﬁéw@eﬂﬁte desired

eci se_ W ll depend on the sta
BB Qi el R gPor el ST Brriog 56 8 SR YA Byob compoviads
vhﬂezat'ju Emﬁe\bhlattdféﬁeﬁ@n @@ﬂ)d’lﬂﬁfe'pg['é?ﬁ CHEh HSQIH@ Qe lIF IR v ‘Qﬂﬁldrolysw

ual _characteristics of e patient being

e i.ndi vj
"i!‘gs%l{l%fdwelé t ol the PRlYMEEpFtec ﬂrag@wr@yp@lme@p egicrl dﬂlava,uves of
caitptdthddin hiEreddtbd o&enp M%T&Q%? Gk lggéyﬁﬁhgn‘l Y from about 1

t he above, there are rovi tre
toyabrir AP m% eesrbepd prfg”elab fnomta@pungtcaabcem 6§<mykg/week The

r%f(g?%w@f g&{h fhow Ol ?Mgﬁjat%j e{sx’llaghg Oﬂ?dclglq xé ﬂ\fi%{ermme the optimal
dﬁ?jpép§ thq predrugcsalrvptedtﬁaecﬂ on ahllalbﬁig%‘dpenalcepﬁﬁltﬁﬂ tredtthent indication.

need pf QREI%QEVC Lg?)egtg of B{ efn%%x{ 160(;1 g}%fe{hogs o} treatment include

i nvention IS a resi
adm;mytdnmgyn.‘ affpcto/tetmmumt of\ttet ddeipsEe éscaibed RereR &S£Mammal or

yen r Qv ods of.treatnent for varjous

Py b0 R R o ranisiosS VHigh toorisuer b topoisomerase
inferéérehed. or | annng ot her things, treating neoplastic

di sease, reducing tunor burden, preventing netastasis

of neoplasns and preventing recurrences of

tunor/ neopl astic grow hs g ARMPRES. | N alternative VO
2007 9 646 PCT/ US2007/003808 18 aspects, the cancer
bei ngf %%‘T‘%‘cﬂ‘g@éﬁmﬁgséﬁ’é’ edp Protiee Birthehapfretintion n§the invention but

ax‘éQiolt ﬁmdaﬂﬂi(ﬁra‘hy wa{}b’tﬁngﬁﬁgﬁhe%?@l:ﬁ\)f«?féoge of 1R iGO0GR. The underlined

hocytic | eukem a pancreati c cance
‘""810 gT fy f‘cS%ﬂéFMtQ% i wdrampdesstariespehoahsse sﬂto@vn in the FIGS.
1-fhe anount of the conposition, e.g., used as a
prodrug, that is admnistered will 5 depend upon the
parent nol ecul e included therein. Generally, the

BN i M ol ot U6 S s o
argegr Qsmﬁgmt reagénts mrﬂ'mmdatflshoﬂ‘kliﬁnﬂhétlﬂuy'lﬁchh@m dagFgas compounds
wélle drlQ ofkL Pabiaf § ch “&eo{%"Pm Lgﬁlatlon from toluene prior to use. '*C
NMR spectra were obtained at 75.46 MHz using a Varian Mercury 300 NMR
spectrometer and deuterated chloroform and methanol as the solvents unless otherwise
specified.  Chemical shifts (8) are reported in parts per million (ppm) downfield from

tetramethylsilane (TMS).
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wi |l vary sonmewhat dependi ng upon the parent conpound,
rate of in vivo hydrolysis, nolecular weight of the

w@oioyeasse et c. I n general, polyneric ester derP@RUS200%003808

of 10 canptothecin and rel d?2ed conpositions are
adm ni stered in anmounts ranging fromabout 1 to about
100 ny/ kg/ week and preferably from about 2 to about 60
ng/ kg/ week. The range set forth above is illustrative
and those skilled in the art will determ ne the
optimal dosing of the prodrug sel ected based on

RPLG Methek pEhe enactorpixiube dndené gty dfifiefabdinds alln? final products
of the invention, the nethods o

alternative aspects

YHERqpLiored by p &f@f(‘?@n SOmtar System @Plé@ﬁ HiAiG strvmennolt employs a
7 ' reiRsto ma | _or ;
N PR B A N80} 4 TR pBfgmanc
3RAACHL Eravetrediphest eduiby (1 5o dshingi)aseh am{18HheEI8NGR UV detector,

- E 0. The fol Low n xanmpl es serve to provide
PR Ertient PL I S0 B ot St R B S, o Blitroseatt gt (ITA) ata flow
raeafitl mbh/maimy) way to restrict the effective scope of

the i nvention. The underlined and bol d-faced nunbers
recited in the Exanples correspond to those shown in

EOEMANGS.1. 4 frnt PEEABIRs R OGRILERE,). Al | reactions
sfere run under an atnosphere of dry ni‘trogen or .

ar g T ESH IR (E3-ale: | eadermsszontrepadsiith ARO hduof lrehhes remove 35
rflUbf fonse) Phter. Ahe EFRGL | %{:’%q?% P\I\Ij%(g %r%ﬁ?g)olvq}gﬁzréssium t-butoxide

vacuum or by azeotropic 1 on

- Ipr-beenely3ikemL] 3@ x MVR 2speck itadizde Tetmixhed vak stBed @t 30°C for

. ' a Varian Mercu r)300 NVR spectroneter and
: %’Eﬁ?érﬁg?@? LRl @P&?%Catﬁ{i’y(ﬁe%aﬁa 199 476 s8) veasadded. The
raanfies 820 kBpr wizoe CBlr Ip86 dnldaHen webghbiedko shi-{t Sllig%]L of ether was
e rom _

are reported in parts per mllion (ppm downfi
slowly & | PR Pt WS ReDlringIRep@sion was cooled to 17 °C and

. 1 P Met hod. T reaction
o e At TR e 1S SRt ARt ik BF g cace was
wpsheduritls ethee beica@ ixt I@Sanl DyTike BekkdarneGauk ek dRESHEYn 50 mi of

D@Jﬁ 9.&{1/ )él}e;*ngggsétgvgésr %rgft?%hﬁtelfltfggxngg 021_)1/12 o%p@fz%fc\lx lrtt)arec:l)’.o %ﬁg wet cake
wihenshiadenah etheptiRe (2 k 123008, @Jhl% ﬁ@&ﬁd&%ﬁ% dﬁ%@%ﬁd&%&ﬁ&n at 40°C

0 %,4-6 M w,th a multiwavel engt det ect or, ,
(ﬁég ﬁf%@}%&? &ht SHNMR 61540z AcCHH & 2778, 654B705 1 PEG),
80.94 flgggypacetic acid (TFA) at a flow rate of 1°

m./mn.) EXAMPLE 1. 40led4arm PEG tBu ester (conpound
2): 4k darmPEG OH (12.5 g, 1 eq.) was azeotroped

ﬁwg@m”?;%rﬁ%ggﬂgﬁcﬁ ?%)%}? %\é%c gl eé ot gL BSBC and 1.0

Mase BEGHIm estértompoend 2, 2tg)budsadisdoledl ifS 20tm L 3€H OMnd then
60?2)1% cﬁql"})A Wse Qﬁl&jee(f.j ' Th-léhrgix r)c(atvya{sesth\/\'?e a% tr(l)orrrrl ?gmgetrat?lgg g)r 3 hours and
then the solvent was removed under vacuum at 35 °C. The resulting oil residue was
dissolved in 37.5 mL of DCM. The crude product was precipitated with 375 mL of ether.
The wet cake was dissolved in 30 mL of 0.5% NaHCOs. The product was extracted with

DCM twice (2 x150ml). The combined organic layers were dried over 2.5 g of MgSO;.

The solvent was removed under vacuum at room temperature. The resulting residue was
dissolved in 37.5 mL of DCM and the product was precipitafed with 300 mL of ether and
filtered. The wet cake was washed with ether twice (2 x 125ml). The product was dried
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- ,gl ssol ved i

30 mn and then t-butyl bronpacetate (0.975 g, 4 eq. x
4 = 16 eq.) was added.- The reaction was kept at 30 C

wo o00709%sacir and then was cooled to 25 C. 150 pdT/U82007/003808

ether was slowly added to2precipitate product. The
resul ting suspension was cooled to 17 C and 15
stayed at 17 C for half hour. The crude product was
filtered and the wet cake was washed with ether twce
(2 x 125 nL). The isolated wet cake was dissolved in
50 Ml of DCM and the product was precipitated with

S8, el 401 PR Ll 3T AR PRS0 679

with ether tw ce

U REGRITOBBat 40,0 C (yield = 98% 12.25.g). 13C

NWVR (75.4 MHz, CDC13): 6 27.71, 68.48-70.71 (PEG, 20
80.94, 168.97. EXAMPLE 2. 40k4armPEG acid (conpound

MPKE/3 ' T'B DEG- {189 (2sitieyl-10
BXA r (BU-( DleCiM g ng@ﬁuggdaﬁgt&%e&h) Wlwnd 5):

Y EFP T Hfiieg’ryé 1\?/&9’@?4%‘1@@“&?6@% erARREr A0 & 360 mmol, 1
e3.)HAU0g n@@fa:ﬂ%&&ﬂbbm@w%% Y&RH EQ@@ (4. quﬂeéj() yygﬁﬁol 6 eq.) and

The resulting oil resi

t 35
ﬂ@ﬁﬁ%{?nl,@ds ks 39.58 w6 exeMm Thm@aemmmlmwes hewed to reflux
ReRBERIhatgd, Waﬁ Qveéﬁ?d gjrtg%f hlg%}l sq%ggg\@g a;uﬁgf‘m% W aturated

di ssolved i n

NaHG Qe sedution (WO mENerdvbrre (IDOXAEDNTYe offhaeicClapty waddried over
2.
o L QLRI BE e AL DUl T2 it Eptesaltidan anydrous

sol Vent was reno
D andgue¢ipitged bgiadditionas haRartiss Tk pestipitatDa. with D N/hexanes was

t duct ipitated with 300 nL of
SR 1 Ot RSB RLS D 20T Bl
t@Liver2. 09 6Epfodudt. }35MLyield héHmeHJ@bo%@ﬁz ErRd,)\Vo 099 BH, 1=

2é0 7/ 92646 PCT/ US2007/ 003808 under vacuuni at
7 ’?‘ 14 G Bgsd =163 ﬂz)g}) 17 (BE a&u\/w@ 7159?4(2PI7Hzm) @Bi?}l@ﬁ, qS6.9 Hz),

30 @3{ Z)h)ﬁs(ﬁ"%@{ S 78(§r dxycanp to%ﬁé’ (c’orl'p Suty® H2), 7.07

TBDPS- é? eth
(&, d5J Tg Mﬁ (6&1,71;)@{7}5)& (1 H, s), 7.75- 7 79 (4H, m), 8.05 (1 H, d, J

R 5%”5’%%“&%8(‘7@4”@@ TR e e d5302a Y A8, 31.52, 4023
662537169, BR%8 10| 11ﬁ5@,ql2)5 ?md%“BBDRSﬁ:ét 5(1&788hm?o 02, 131.69,
reaction m xture was heated
13 Ep PSR dRs T4 5% TR ShaaD W e 4565, K372
HC solution (2 x 50|nL) a saturated NaHCO3
| ut | nd brine (100 nL The organi c
EM%( i‘?ﬁ%ﬁg( %@kﬁw ydrpnczgwaeromlrg)q@ar@yelaoc
(daﬁqﬁ,nnaag:uum The resi due was di ssol ved i n anhydrous .
recipitated by addition of hexanes. The

TB Iaé)CI 9IS9 ipB @t FRIPP Héxethels] Grhgdroxgpprraptether) gectmpound 5,3.78
f It d
g,rﬂ oo QﬁncﬁXP €83 J@@nglg 6?19(615% %gzsg PGiko er L (12)@0}11L of

dried under Vvacuum pro uck

aghiydraps DCM mct@dcﬁmﬂz(l 7@@:133)9 mﬁwm, 18 c63 abkd DVIAP 329 mg, 2.69
mfnd, 683 ced g doc

ok 042 5%} 2’}]_1' ‘%cﬁbg%gﬁgxgi \l_zfas atm:g& at (ilz un&?H’Pqul) showed complete
disappearance of the starting material (approx. 1 hour and 45 minutes). The organic layer
was washed with a 0.5% NaHCO; solution (2 x 50 mkL), water (1 x 50 mL), 2 0.1 N HCl
solution (2 x 50 mL) and brine (1 x 50 mL); and dried over MgSO,. Afier 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
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15 3.89 (1 H s, OH), 5.11 (2H, s), 5.27 (1 H d, J =
16.1 Hz), 5.72 (1 H, d, J = 16.4 Hz), 7.07 (2 H, d, J

WE2@708R6Mz), 7.36-7.49 (7 H m, 7.58 (1 H, s)PCT/US2007/003808

7.75-7.79 (4H, n), 8.05 (12H, d, J = 9.4 Hz). '3C NMR
(75.4 MHz, CDC13): 6 7.82, 13.28, 19.52, 22.86, 26.48,
31.52, 49.23, 66.25, 72.69, 97.25, 110.09, 117.57,
125.67, 126.57, 127.65, 127.81, 130.02, 131.69,

131.97, 135.26, 143.51, 145.05, 147.12, 149.55,

149.92, 154.73, 157.43, 173.72. 20 EXAMPLE 4.

MBEE’SﬂdJQ% Sﬁ?kgacmll{) lg= gﬁg{zgéa &é'@tpft hech D) ak2Q)rsQoys, B, 1.40 (om,
B &B‘bﬁsﬁ?@@ nq)72¢6t4r(9H, ko7 ﬁﬁ&)owdeﬂ@ Hen), )00 (1 H, brs), 5.01 (2H,

DPTPURY S B 010y of B, 0L “Zé’&sﬁt)’ggqg?éﬁﬂ%%%@ 7.16

(ﬂﬁwrs)/,vasﬂaadeca? ED@)( 1. 772(4@1,, dBI 99 61w, 8.05 @ 1ad,)] apd Hz). *C NMR

IR s B0 1900 105002 §&#@T§§&r)\§§f télégfb?r 38.649.14, 67.00,

.63 TOSH] 85GE, plfo Imlst%ﬂmmsﬁ%ﬁrs %7%@@#%1 1]30*6_%“‘131 54,
1gnd 45 m nut es he organl c ‘was washed

1 %tlﬂéﬁl(k 5(18,014& 8 16«&%;1:'(41754 156. 1&)57 20, 166.98,
1G9 /N HCI sol ution (2 x 50 n) and brine (1 x 50 nl);

and dried over MgJSO4. After filtration and 30

evapor ati on under vacuum 4 94 g of crude product were

E@@AMPEEt%e ne?tst @bgg’f > il dry}l}?ﬁzﬁnﬁg?hecm J-LeSy-ma1

used I n
(mmpwrtﬂa’i)p on. 'H NMR (300 V\D 2007/ 092646

T BRSPS Saieliedd By e

(ogcghpourm)q 125,Q722mab 1 3 rri'[) anh%/dﬁﬂls(cmﬂiang wab- a%dbms)mL ofad M

' , br s 5.01 (2H, s
s%lu ?n (){ é%lé gﬂo&i 7%&6 %ctlog rrsgtu(q_%qas gtirred e(lt regm(feppprature until

H?Pm slﬁo’lwéd c%cdr%%léte-dlgap%éaﬂﬁlﬁ&e of'thé @tartﬂ%lma@qal % 13(711&—7 ’%96 reaction
ngxt&lr?_y)as ’aq_(é@ tR IBL(of wethyyl ml&er a@b@gpg)esul@n g scﬁgi wi8 ﬁBeqed The solid

whi d%gf)lvgé él§ g% n%]ﬁ?ig‘tgvg a%g g@%s?e@ht@%w%@%%@%&?djisg%d tf’52 .5 by addition

0&2 eamwedﬂz’aHé?@s syzmo@i TheOrO®jc lb8dr. Bds drickBdved MgSO,, filtered and
4 1 8, _1

Vet M Ao et P s M3 By i

by Bidigiop SO (7L ethiyy bthen- Rittatboty efforded U e fign(84 (3 Q)eld Sindtl product.

RPAE RIS, RS B oty Eanit Behded i Hioby 7 3 ), 116

(9L, 5)(Z0FRAMGBHS m)] 259 (QHZ& ma),méilﬁtdaﬁhxd@ﬁ% 4.26 (1H, d, J

—§7§X§2§ 5@@%@2& E%%ﬁﬂa &%n émé%z):g ﬁgf(iéén@f:r O3, 7.11 (1 H, 4,

J teNPeHaY, W30 UM, ish, 780-HRIGeSane d sy,
dﬁ({*l:gsagpeg\r ancéel ofsbthe starting rrg7ter| al’ 1 hou3% 9%’]‘1{2)’777 (4H,
ac

%o h-6 Hek 7 984 1 g, ddtid Ho. 56 NMR (754 MHiz,aEIDEL): 5 8.09,
1208, 316,84, k109, $P55 L8P Jd.11, 89%3; 7988, 7P03 A11.65, 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.
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was di ssolved in 50 nL DCM and washed with brine (pH
was adjusted to 2.5 by addition of a saturated NaHCO3

wa@odoandwng . The organic | ayer was dried over MYSDES2007/003808

filtered and evaporated ulder vacuum The residue was
di ssolved in 5 nL of DCM and precipitated 20 by
addition of 50 nL ethyl ether. Filtration afforded 770
ng (84 %yield) final product. 'H NWR (300 MHz,
CDC13): S 0.84 (3 H t, J=7.6 H), 1.05 (3 H t, J =
7.3 Hz), 1.16 (9H, s), 2.15-2.30 (3H, rn), 2:59 (2H,

MBLEZJ., “*44d46m -G0% in)-(10)-
St “Sumind oy iyl o g o
BBRES (epmpguadi8): 17 0 1z), 7.11 (1 H d, J = 2.34
Tz Wt 19 PEGESon d, J.
= a2?0314%1&8.0{:1 %ﬁa PEG (4&@%’%?3’?& 3"]3:'473?8?%?.(’%‘%?&9,6‘1')31“ 14 mL of
aphygropy DGMgvaspdded TBORS-(10)3C-KXR- {075y drolzam EBEES)N)-(20)-

Sy qptRyhan, a8, 2y 3B o ear 175, 1.

mipgl, 99 eq)28dgP ACZ20.85 oL 84 58%; scldtlodf EdB8:, Q044 mmol, 10 eq.). The

L 88 B S 000 o e
V% 'g gge MHRGTgoﬂdﬁﬂg@ W’dﬁ Q{%?gveg 2% U@MMBHE?@?%OQQ!& was Iirgcipitated
W S B SRS E5untas reom S Gir o TABRIFIEA 1 give the produc
(fa5 3).PECSOAR (130rneen¢icl,)t &4, : |67
a5 . P anh§/drous DCMmé);sg%gse,dl%.ﬂi%@??bz7%,§&4i31.67,40.21,
438HP&S-83.093: 1 - B10RR, 11 9-8Ry Hr %8 d26pt0p f RESB N) 27, 20)125.96, 131.49,
18 _ 204, 9,7 4Q.,29 : . pe
S PR P17 g8 R 1 g3k, 1660,
1EPAG 1®-35 nl of a 50% solution in Et OAc, 1.44 mol, :
10 eq.). The- reaction m xture was stirred at room
t enperature overni ght and then, evaporated under
EXAMEPHE Th émkr‘taS’ui-PE@GiﬁﬁiOWE-e%ﬁ-Iﬁ-ﬁ?@i’dﬁ%@aﬂn 885 feompound
.he product was precipitated with ether and filtered.
he resi dgo? was recrystallized with DMF/ I PA to give
Tt kempoodd & 4260 PEQRG19X20 thMR1 §-A9d AV ploetR)):(16)-
iRt 3,70 49,39 2%*733,@5%% b éo%(, 40" 31 #):(18)-TBDPS
(cpingnd g5 T g3 e)guaspsided g golysion pf g BysF (1285me80.46 28ndlp 4 eq.) in a 1:1
mi2drebe¥, THR énd 3,0.02% B0 sdBLiofQ12. N i 3 fmi ~
Tob oo T and 0 0e M Bl sQibioft §12.5 0, TP, ldddifmixture was stirred

atyggmdemperspurgfor 4 fgurpand theg exBacted 60D CM EXANPdGfabined

ord@kic R ; hyl,-10- 1 t at heci
Bhic AR it 2ke e LU U ERIR AL R, e
rea@pmmg@@o%e@g@)?.mhnéﬂMF.anﬂ precipitated with 37 mL IPA. The solid was

e ShO YRR AIPA, P R Doy OB RS irgfad. manay
thg Ge_:sjdl?quas disgolved jut b enlobf DM aind paedpi@dedbiialidition of 25 mL of
o153 PR My i S GF AT, 88 1St s overiehiciigg me). B
NMR (7 EME i CBCL:)h& 783 52022.91, 31.67, 40.22, 49.12, 66.95, 94.82, 105.03,
118.68, 122.54, 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 polymer. Repeated runs of this

experiments at much larger scale yielded consistent results.
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organi ¢ phases were dried over MgSO4, filtered and
evapor at ed under vacuum The residue was dissolved in

wQ@ 200z/02064OVMF and precipitated with 37 nL | PA BCEUSWOT/6D3808

was filtered and washed w28h | PA. The precipitation
with DMF/ | PA was repeated. Finally the residue was
dissolved in 2.5 nL of DCM and precipitated by
addition of 25 nL of 25 ether. The solid was filtered
and dried at 40 C in vacuum oven overni ght (860 np).
13C NMR (75.4 MHz, CDC13): 6 7.48, 13.52, 22.91,
31.67, 40.22, 49.12, 66.95, 94.82, 105.03, 118.68,

%é@éL 6, 37, @28 20, 131.36, 142.92, 144. 20,
E 7B25-(1 - eztgyl-l%@yggpxycggmtg@ccr_mécmpound 10):
'ﬂ&gs ensidh 039-etﬂ_}}11ﬁ) %o%g}p?&ﬁ%ﬁ ?90%%%2 45 g, 1 eq.) in 250

i'ndicates th
mé&é ?E]éD’dTCFH%DICé\é@F- Rem tpmptsatareminded Naywdre add@isdlezaﬂe)uBﬂ

s e, Yol YR B L 0081 SHERS, ML Tensin

\é@cﬂﬁlr@ﬂ OchEnlghtLErt rpoanehpeante.t Tiee bﬁ}yﬁdﬂhitlonR@f&ﬁﬂIt@G? (tjhrgugh celite
er | t S ..a er scal e | € e
AYRTRE e YRS 390 590 e Bt 3B b and o

WE&AB@U&N& SOthlOIl (1 X 150m1) The solution was dried over MgSO, (1.25 g).
10- hydroxycanptothe0|n) (conmpound

7 t hyl
’1%6)50 VFB §E|§B%YF§1 Hylepyacaugt ﬁyq °{5- M petatipt $idsdagider vacuum
o 3050qyiath 4828, 9551be) FOMR (75 2R, TEp el ANY30YS7 35, 151,60,

DCM at room t enper at ure unde
1811 281 20.6%t WS H), dHZ &PbbHal @ 145.15643 183,112 . 59112 748¢1124.98, 118.53,

d 2 0 '
B e T3 SR b o TR ISg
solution was filtered through celite (10 g) and the

j ith 0.5 N HC three tines
EXSMIE o1 o BTG U Givtsn St Biciph- GO bbRiymoc
(ddwepeoldutlion was dried over MpSO4 (1.25 g). The
| v d und 300C. Th d
TSRS Ay AR S Eosant i 0ss 1.7
nZnéi328d Bidk 4 1
15136?5& s fugﬁ (b@g 2M'dzri12ng®qi?h)nlilg%1%zg C@%Eéz @S) ﬁ’%ﬁ) were added

EDAE (051 g, 267 manol) apd DHIAR 50063, 013Mmes]) 406 G3 The mixture was

st%x%g’(i? %&) 2(% %olrgé%' T%A’ xé(isc’r_}\? 2 80 0. %%‘pééo‘rgroc?n% tempergtzure When
cBoplefio pf (i mhbtdn W6s bgmm»e;a G DCeirsdctiod O ixAlrd wBS Ry ashed

0 nd.11): . T solutiqn of
BB ROOREY DM i 5t Bk ) ot Shputandroe ongi
plie vis8Bigd viitl dnhytol) Ma o, BaawtaAbd $61E80waLredDved under

%% i n anh¥ OUSIC}QCJZ (20 nm.) were added EDC
~ Bt 7 o i B (oiegBBgSr BBy 4 onyemightto
gﬂffb@thj)ﬁéHUéteoﬁ/\la% gt 1edidl 0Pos&. iR Wﬁ%f(wéx ﬁ%rc{ﬁ%lﬂ d:

to room tenperature. 20 co

1"61f 1? I1|€6 F‘éa’o‘W W47 8¢ k- i59,n1e‘5d Py 14PI8C, 14hé7,rlekﬁo&8i 345.35, 145.15,

I h
13\9 o8, Ul3j% R £fh 83"" 1(3? 4 g%d\'?g%#z 12;31 hﬁ%? O%Hégezz 125.14,
%8 dZ0dd, Wi 4. ﬂ7a?ﬂ19@r&5l,|3;8 IVQSOMé.ﬁd 671.10,r36.66] 5333, 49,96, 49.34,
31’\@527.%1"1"7%’4,%%[ 7.53. ESI-MS, 786.20 [M + H".

o

EXAMPLE 10. Boc-(10)-(7-ethyl-10-hydroxycamptothecin)-(20)-Ala (compound 12):
A solution of Boc-(10)-(7-ethyl-10-hydroxycamptothecin)-(20)-Ala-Bsmoc (compound
11, 4.2 g, 5.35 mmol) and 4-piperidinopiperidine (1.17g, 6.96 mmol) in anhydrous
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reduced pressure. The resulting solid was dried under
vacuum bel ow 40 C overnight to give the product of

wa2agogeews th the yield of 95% 13C NVR (75.4 MT/US2007/003808

CDC13) d : 25 171.16, 166.834 157.16, 154.78, 151.59,
151.33, 149.82, 147.17, 146.68, 145.35, 145.15,

139.08, 136.88, 133.60, 131.83, 130.45, 130. 40,

130. 33, 127.40, 127.08, 125.32, 125.14, 121.38,

120. 01, 114.17, 95.90, 84.38, 77.19, 76.64, 67. 10,

56.66, 53.45, 49.96, 49.34, 31.7, 27.76, 17.94,

QHz(D]Z (200 mB). whkSHirg, at?S@mZ&nbMaﬂurE&"d‘r 5 ﬁ&rEXN{FsLJéu&Qm was then

PR5A Sl P H 6 SRS TRY Fas ¥ oranie tayes over anhydrous
MES@Q (l“ﬂlﬁ)so(ulroﬁtvb‘éﬁ ﬁll&'e@,yd;ﬁQKé/ Q@l%’ﬁt%&%fn@veé p9Vabinftn Bistittation

npound

tﬂyb‘?ﬁéérﬁ @Pﬁﬁrmdsétrwah ﬁénmoﬁ 9;3@/0, @t@ﬁnmrbby HPLGnHid pooduct was
ﬂi‘@m&%ﬁffé%%h? GO RAR0A, Q§%9§? 31 ggﬁl%ﬁ:eln t hﬁ%%gn vx)1th ethyl

was stirred roomtenperature

agphate e %gl)tth gnald Web2he (2. 1 i) sth ity 02%x 'A0MN)R (75.4 MHz,
Gk aataby, S8 000 5930, G5 LB Taol B0 YAHS, s 37, 1445

1|8érﬁ6véa7 b, k@akﬁa,lmlﬂlféﬁt i13. &2|9(;ﬂ]15 180, gvgﬁsﬁlg @ﬁs 49.06, 31.56,
r t 93% determ ne y HPLC. This
Zgr%gggtl4%§ B%’p#gu‘éf% #eg purified by trituration with
ether (3 X 20 m), and then trituration with ethyl
xw,goml) to yleld 1.52 g (2.70 mmol ) with
%WE 6 13CTRVBEG3Aa-@) (7-¢ 8hyregpeaggptothecin)-(10)-Boc
&ihd 6. 98, 151.20, 151.15, 149.69, 146. 67,

146 .56, 145 37, 144.53, 13166, 127 13, 124. 99,
Tpaghydrous {3163, (168 mE) Bea-(pA)-(77athgtz1 0-8ydrbEycatdp@ecin)-(20)-Ala

(%%qu%iﬁgo g, 375 %ﬁol?%&ﬂax‘rﬁ%@—%@é% (%gmpoung 3, }&Ol g, 1.0 mmol)
w&gq'( a@}qﬁqbg@thnp@@WH(: 7The hylhitidfwhy doabey c@OPY FIIRGIJA) by addition

BB $650x YRR & dBNAF RS Bava GiRel Ayieraopumrgs simed at

(E é@r‘rbbumrdnﬂ:]ﬁr Ni. T8eqit \ﬂaﬁkdjﬁﬂfﬁf Jooatnfldr ARG Acht. The solvent
15 were added at room

S STRRH B et PO e 53198 b St SR et DCM,
aﬂuytlﬁdﬂhldd modoedt ildprebipAfed vaatﬁetHBPdSbOQﬁTQ) Ww@pso?ﬁ%sultmg from

.5. rrol The m xture was stirred hour

ion ep. dissedyeditp amictrrnt DYIF/B M@@ﬁ@enéb at @5 C The solution
way eNéewedio cobl8owalt¥ 88m tWRRBUAR ngltu? Yz Z%H(%E_rs r %Q%%%lpro duct was

pressure. The residue was dissol ve
Prafﬁwlftalé?é dihsaethsselid etasvilerpt snd washetevitinethir € 1800 (300 The wet
dde)wasl from filtration
cdfemaslifedifilac Phdlnl BLEAQE LR AD ] bk R4 et 3e

C. The solution was allowed to cool down to room

pr eci pzt% ij% e40w4t e Ef;ﬁ‘é‘?% gf‘ﬁa(a’v%@y g?é'ﬁ]‘gpg‘g’?)%%gﬂﬁﬁmg’?%ﬂl)

(coimploued h4): ( 2 x- 200 m.).. The wet cake was dried under
T8 BE8HBR U £0'm1T oS08 ‘ﬂ:f& A Srods i, R G b G A% (20)-(7-

ethyl-10-hydroxycamptothecin)- (10)-Boc (compound 13, 7.98 g) was added at room
temperature. The mixture was stirred for 3 hours, or until the disappearance of starting
material was confirmed by HPLC. The solvents were removed as much as possible under
vacuum at 35°C. The residues were dissolved in 50mL of DCM, and the crude product
was precipitated with ether (350 mL) and filtered. The wet solid was dissolved in a
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25 EXAMPLE 12. 40k
dar m PEG Al a- (20) - (7- et hyl - 10- hydr oxycanpt ot heci n)

w@ campeasnel 14): To a solution (130 nlL) of 30% AEEUS2007/003808

anhydrous CH2Cl12 40k 4arm REG Al a- (20)-(7-

et hyl -1 0- hydr oxycanpt ot heci n). - (10)-Boc (conpound 13,
7.98 g) was added at room tenperature. The m xture
was stirred for 3 hours, or until the disappearance of
starting 30 material was confirnmed by HPLC. The

sol vents were renoved as nuch as possi bl e under

maﬂummfa)MB‘H@A (Boe2ovasLylatess o ehabAaaby 64s hﬁoé@ cool down to
and t he crude Broduct was preci pitated

r8f’ﬂ‘etrem(p§§"f§“rﬁﬂ¥“}}iﬁa 13 howiseend theeredct sk pdsomgated Then the solid

hSE0 0 3808

o o e e okt B 2P HEp. R RS S8 e e vacuum

bt 40P Grsgrmightco elivadpeduttaf 6 g P CavpR @vtsgr PIHM, tdlb%l;)?d 170.75,
ecipitate Th t

16001988 35, POflod NSaRN OPNEL B B GGLRII 818 29 143.00, 131.49, 128.26,

126012911 22.4Thel 8489, 108Ke, Mas7 19,6l Mmilef’n\a@cuﬂif@s( 56'8@\"’7691 70.33,

B B b P BRI Whod) a8 T 05 M e 22, .06

156. 31, 148.36, 147.19, 145.03, 144.29, 143.00,
126.42, 122.47, 118.79, 105. 10,

128. 26,
Eég.%g’ﬁ?l@sl%é%cﬁl0@-17-e1;lwlg@-hy/q_ro@5cam9tcgaeclﬁD(Zi()_D—Met-Bsmoc
(ddmpsund 14): 28, 70. 06, 69.93, 69.57, 66.90, 49. 14,

47.14, 31.53, 22.95, 17.78, 13.52, 7.46. EXAI\/PLE 13.

Tgbsqluidgn pHBe¢-Rld-7- qhh&rb%yslmwpmptwmcm bR PPubdt0B373g, 5.53
1881 Jan(B%Q{H%%@fBlI? By £393,5.9] ‘{“ oﬁ%(?roHs Elgé%o(aﬂanlibwere added

Boc- eth droxy ca
EPG gl 642,53 S%mnmﬁ)ial)d EM&BQM@g,ME‘VZ (3nd19 ag0° 8. TheMRbire was stirred
L) vver e added .EDC ( 1. 64q,

g&g@h}/ 9# ;')nlfi\ht ‘ﬁ%ﬁ]{zot 55 vbarmf P tPnIfBCPI)l tgppgaglr@ Wittga completion
ofiihetres @ionasasSddnlit@edd batHICE fAE (4R+tiBh %‘kﬁﬁe Wad %vra llx\!,zd with 1%
NI&PI%F g up,. to roomten‘perat ure. Waen conp ig

%m@l'gi Q b Hes(108 m iy 2relc)- byN HOLE? xt 108 mbthh@nrgamc phase
wih Wil i ashe @/I%Cél)haﬂcf/ ElWL{eﬂtﬁéﬁ%rQQermngéd un<9:r reduced

(100 nL) and 0.1 N
PSREYE §ese#tirw0lwdtvvmasamv¢dm@sva@smbandz 40l 6%&%ht to give the

RN U3 R HEOET e 520 B B 70, 160,
194 br Hisghtl et g5 Ve, 147, priogucs. @i 45.32195.0 138.9 hl%)/%el'zs@ 5,131.7,

1RSI, DAl RN Sy M0 S 801 £ 543, 767,670,

5<1155315 3B8.9.3130. 66,31332&7131,7723 1189451383943 'ES:f:f\QS2846 24 [M +
Hﬁz? 3, 127.0, 125.3, 125.1, 121.2, 119.8, 114. 1,

4.3, 76.7, 67.0, 56.7, 53.5, 53.4, 49.3, 31. 6 31 0,

29.7. 27.7, 23.1, 15.4, 13.9, 7.4; ESI-MB, 846.24 [M +

Egggwg’ﬁ?, f{f%%-@%)f(zcﬁthyb}%yéawc@mmethv)ch()ﬂ@m-m-mﬂz'ﬂd
(cbi@pousd @epouUNd 16):

A solution of Boc-(1 0)-(7-ethyl-1O-hydroxycamptotheciﬁ)-(ZO)LMet-Bsmoc (compound
15, 4.1 g, 4.85 mmol) and 4-piperidinopiperidine (1.06 g, 6.31 mmol) in anhydrous |
CH:Cl, (200 mL) was stirred at room temperature for 5 hours. This mixture was then
washed with 0.1 N HCI (2 x 40ml), followed by drying the organic layer over anhydrous
MgSO,. This solution was filtered, and the solvent was removed by vacuum distillation
to yield 2.8 g of product with purity of about 97%, determined by HPLC. This product
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A sol ution of
Boc- (10) - (7-et hyl - 10- hydr oxycanpt ot heci n) - (20) - Met - Bsm

woeoofomspound 15, 4.1 g, 4.85 rnnol) and PCT/US2007/003808

4- pi peridi nopiperidine (1.86 g, 6.31 mmol) in
anhydrous CH2C12 (200 nL) was stirred at room
tenperature for 5 hours. This m xture was then 30
washed with 0.1 N HO (2 x 40mLl), followed by drying
the organic | ayer over anhydrous MSO4. This sol ution
was filtered, and the solvent was renoved by vacuum

whsstiirthepirtficd by tritultion vith @hef 3&{ Q@’Hﬁ} aﬂhttﬁkrpyl*tﬁraé(ori)%m ethyl
| S

bout, 97 t by . HPLC.
a%ﬁ% 71 @Q&g&%ge er%g U@ég@gﬂy 2@9%@5 ?@NM&U@HTMHZEGDCb)d
169.2, 16681 @569“15\! 1§)] 1%bhﬁf14§% %4@9 1‘915)9 121?‘% tlﬁﬁ@) . 1313, 127.2, 127.0,

trlturatlonvvl acet ate

125d4 149G 113-Bufe- ?yg‘b¥ 7@7210671(3@%;/[52(229944 M—Izl 2986;:293) 27.7,23.2,
18:1, 136772, 166.5, 156.9, 151.12, 150.9, 149.8, 146.3,

145.9, °145.8, 144.9, 131.3, 127.2, 127.0, 125.1,

119.6, 113.8, 96.7, 84.3, 78.2, 67.0, 60.4, 52.2.

ﬁ?Amlgé fé 40?3 m P G:MEL 20)- (7B To-E o xyeamptothedin)-(10)-Boc
(mm@@@%t (20)-(7-ethyl - 10 hydr oxycanpt ot heci n) - (10

- d CH2C12 (80 nL
TR o L B oS0 g ok O el Ry emptothecin)-
(Z(D -NM20{coMgioupd AGp 0BG, 265 nlm%@ #hd %r%SPEG[@bb}?{Egmpound 3,90 g,

arm PEG 000H (conpound 3, 9 mol
oY Py e @ﬁwraqux@rat% o sttt was c@cam @o[)‘t@), followed

b9 ad&tioh AJriFve gO 2@3@ @@@'rhl‘ngp a%ti_{ﬁ%f( @t vvas s lﬁmﬁlg%mlxmre

and DVAP
W3f siyregaf é_ﬁ C fmhg beuyrdier Nhp Th?ﬂn enwad k&m&t f@@m teipeF @O overnight.

n| h reacti m xt ur e. was
ThE PR U BB A S ST T Y8 ot o1
H@Vﬂ MINES’] QU I s Gl ti omo Wefbetsth & 6f dahi ch@yerAfv&sediT ddWith MgSO,, the
sol vent was

MySQ4a t he
N B BB bstr o b oSy th it n 40 mL of

C&ﬁz@l‘gohm/céﬂlel cﬁtud@pxﬂﬂdu@[f waﬁ%@%ﬁ%tggmtﬁ Qtﬁ_el_ﬁg‘@ggrtlﬂj; gflﬁéc\ﬁret solid

recipitated with e
re\llsvalilﬁ}g %lfl?ﬁtllﬁq Vet fispelyed Wa%70dm | O/ APy, 2785 . Blfie solution
WQLVEIMVP&Q &t cD? dofen tgl?gorﬁ%xwuérﬁﬂlre g@ﬁx 1%5 |~03Aﬁgurs -an. gﬂﬁfﬁgroduct was

down to room tenperature hours,
Prseipiatet. idenabe prlikwps fikiered anfﬂvenh«tdml&cdthaﬂ (2\/3@400 mL). The above

crfybtlatlﬁﬁﬁgn Bf&eﬂ@%ﬁﬁq}my@Ae&/Qse%ﬁ%%Fé A LRE gvn:f)gﬁlé;?g% r?eﬂ,]vgnder

crystallization procedure in
vagapmchglew $8S CGlevasnighhtbegive pecchiatofED ew 'A0 NMERA7SINBIY CDCl5)

d: t16’9 ¥ Y 3
LY B T a5t N R 5 o7 20
12E:49/ 109.714638, 934580.1, 181, §9.9,1659 150, 1249.8,31. 51234 $29.6,27.6,23.1,
]51%9179371§38 95.5, 84.1, 701 '69.9, 66.9, 50.7,
3 175, 31.2, 29.6, 27.6, 23.1, 25153,139
7.5. EXAI\/PLE 16 40k
7 et hyl - 10- hydr oxycanpt ot heci n)
E%@@ﬂ%ﬁ@ ' 8) PG - 20)-(7-cthyl10- -hydroxycamptothecin)
(compound 18):
To a solution 0f 30% TFA in anhydrous CH-CI; (100 mL), dimethyl sulfide (2.5 mL) and
4arm—PEG—Met-(20)-(7—ethy1—10—hydroxycamptothecin)-( 10)-Boc (compound 17, 6.0 g)
were added at room temperature. The mixture was stirred for 3 hours, or until

disappearance of starting material was confirmed by HPLC. Solvents were removed as
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To a solution of 30% TFA in anhydrous CH2C12 (100 ni),
di methyl sulfide (2.5 nL) and 30

wd 200moPEe® Vet - (20) - (7- et hyl - 10- hydr oxycanpt ot heCT/n$2002/003808

)-Boc (conpound 17, 6.0 g) 27were added at room
tenperature. The mi xture was stirred for 3 hours, or
until di sappearance of starting material was confirned
by HPLC. Sol vents were renoved as WD 2007/ 092646

PCT/ US2007/ 003808 27 nuch as possi bl e under vacuum at
35 C. The residues were dissolved in 50 of CH2Cl12,

ratch asysEiblohder Q8tifiim WESS 1C eftidYeb {
ZI&IaSOrrfl land filtered. The wet sg lla{lgg\/\ggedﬂn??g{wlg 50mL of CH,CL,
% ervde PEduph RS PrRCiEBLe0vithethen (3 B0, andifiltesed. Lﬂ‘h@Wet solid

hi.n 2
Vs 05 4SOOI P S st
tp heobiﬂwrdtmsmf ueinlpefzeﬂeaﬂdnwaShE Hotds] AncthRerodidet Xvad Q)Qempltated

hind i Pl G580 T aeh e BlS5  RSBIRY P wohake was v

BB Boutn: mewvzo%l%e&aghl% Qe éﬂ:@(ﬁuc@ of 34% 4”%1%%41&75 4 MHz,

4.4, 142 .9, 131.
éﬁél S/)d 1}%57 266@4157 0785q3 %4;84) 14@@ 14589144, 431[4239 131.5, 128.3,

136.431223, 18.23.08.2, b3. 87843 65.0, 5. 7549 Baﬁi
7-et hyl - i 0- hydr oxycarrpt ot hecih to g e §/ %9\/\2’)23 9[015 35 13.5,
opof{/7ethyl-10-hydroxycamptothecin to PEG 2.1% (Wt)

Boc- (10)-(7- et hyl - 10- hydr oxycanpt ot heci n) - (20) - Sar - Boc
ound 19): Boc-Sar-OH (432 ng, 2.287 nmmol) was
E&g@ LB 13. g}ﬂct(tlDbﬁ7—gthy|3d@-l(ﬁd}))x(/6'amptqthedlﬁ) -(20)-Sar-Boc
C%Mc:l@;rpt ot hecin) (conpound 10, 750 ng, *1.52 mmol )
of DCM and cooled 15 to O C. DVAP (432 ngy,

B@_cgsgrr- Gt 32 mugd2 BRT {1881 wig, addeS86a sstatidn wB@cqqiabe@Iz ~ethyl-10-

h?@l%xg %il%t %%llﬂ? ?T%%%@%m@%%ﬁ | oy dm{:ﬁroi)t B e Wéscrftl?@}.({ and cooled
tcy\a§6edDMAlPl‘(40259@ MH(oZﬁaﬂﬂ—EDCZ(B?)WMé . @%h%&lié&é‘ added and
and .finally washed wth 0.1 1).

“ﬁ{égﬁbﬁnﬁg} LHE HIHFE A PSC asore R forN@%@uran Reaction
mliRRrS by Bigh WiaBe EXARY. %Waﬂ‘@@? 7y ﬂﬁ,uk‘ﬁ? AR, qra'te%%‘/’S ml x 2) and

Id = Q.900 899 Th t t
I?}?Pf Y"Fﬂi_?d Rﬁ,%\' &QQWQPEL xgal). ’le“hc;c’ ml;:ghcylcne chlondc layer was dried over
Mgm4%ki-tﬁ9sckly&{t%éé0@%5&wﬁ&{d%r (i Bhd BAed SPIRPYD00 me.(39%).

Tﬁ%ém(ef@‘)e"(aﬁ nfyned by A MRoxy canpt ot heci n) - ( 20) - Sar - Boc
(conpound 19, 900 ngy, 1.357 mmol) was added to a
solution of 4 nL TFA and 16 nL DCM and stirred at

EXSYRPEE 1%r‘rﬁ'@ﬂaﬂtﬁ%hf’@roﬂfCmtothfha-(t’.é)i-sh'r(TFHi(b.(dixtijs@.md 20):

t d
QA R SRR O e ek Sy R me. 1357
madibwas Jddedge ecubttionwsfst hill TRA add 26610 @M, a%{di §ﬂn%d7£)cQ'00m
(67.8 Mz, CDC13

89 13C N

te §£a%%rg,§? 6%\.}1’ ’li}g?eg&tlox&%lg( e wis4%/aggrat%‘vylt§4oluene at 30 °C. The
remwe 225 dis46lvad in 14MI0CHAS &nd-ﬁrecﬂgg;’y@téa&mth 484 %er The product

12141 46d 1‘}387‘? 1&? 02, 97.23, 7 79,34
w. Iggfe A8 ie 70(&131gg,1 05% 5nnwl 78%) C NI\/R (67 8 l\/[Hz CDCl3) 6
168.26, 167.07, 158.84, 158.71, 148.82, 147.94, 147. 22, 146.34, 144.04, 131.18, 130.08,
128.97, 124.46, 119.78, 106.02, 97.23, 79.84, 79.34, 66.87, 50.84, 49.86, 31.81, 23.94, 15.47,
13.84, 8.08.
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30 13.84, 8.08. WO 2007/092646 PCT/US2007/003808 28
EXAMPLE 19.

wQa BMB92610) - ( 7- et hyl - 10- hydr oxycanpt ot heci n) - ( POV/USHOHD3808

|  (compound 21): A soluti@h of the

7- et hyl -10- hydr oxycanpt ot heci n- (20) - Sar TFA ( conpound

20, 2.17 g, 3.75 mmol, 1 eq.) in anhydrous DMF (30

m.) was diluted with 200 nL of anhydrous 5 DCM Et 3N

(2.4 nm., 17.40 mmol, 4.5 eq.) was added fol |l owed by
TBDMVMSCI (2.04 g, 13.53 mml, 3.5 eq.). The reaction
EXAMPEEES EBDMM1@t(waﬁm-neima&aiwa%.ﬂﬁiﬂécxdﬁf’(z%-sm-ncn
shomq%%ﬁgéappearance of the starting materia

(PAPB? fely 1 hour). The organic |ayer was washed

ANs316tiOn 5%1‘1337%1 ﬁ@“h@@rox%&rﬁf)to%ﬁl gm %a@ﬁ&%@gﬁ%‘uad 20,2.17 g,

sol ution saturafted brine twc and the
30??@%5@9 ) i P@TydfCPllSthMF GA rahblwes' dpeied twithr208F miLhef abBydrous

N{BQGhT Y7 M B ba. o SoHL AL R ndRes 6 TRVVES .04

ition o ér ga
1B|513trgm§>é|, L8iengd. The lrmtlon mmtilrel mab wiifrad bt fodN@pedat®@ until HPLC

e g e SRS, SR Lt e
Wa8 Giashet wxlﬁmm)NaHicwg 23ideHiates ))nce? aﬂﬁ a(_(917'|N6HQ|_IIIZ sSluf@éh saturated

W%Efmllghf %g? %ﬂg tﬁqﬂl_ggezi %@% 8@&7&530,3 ;' Aftgr § filfration gnd qva)lp\pr&tlon of the

sc?lvﬁntHi@dﬁr 4aé|tﬂrr( Yk redultidig B3I waslglsglm m Iﬁcg@ A&dlﬁon%’f cther gave a
%é] He) 5d23 (2 H, s) 5.40 (1 Hz) ,

s%l yagitiltegpd uping q_@ney oy_Ex)eanyn ggc}(qeﬁﬁl@yl (270(83,- %meld) HPLC

ofﬁﬂd,so[ﬁi,shgwg@ 96%11&{ DHNP%R]arMZ‘)‘g yﬁgaéwggnkgg ﬂg‘efjmc re.

14.10, 19
NMRié&O é@HaﬁDz@Dm 0.80 (68, 5), BPSGBH, 9088, (3H,.t4l= 7.3 Hz), 1.30 (3

By 536 U3k 25 2 1 b, Zan s JrBaT Gt 4k o), 410 (1B, 4, 5
=198 H2), 4B7(102,d, 1(6)61 28 Hz305. E)(@/H%Eeczlmo (4@?0%1@&!%3&@)35 .55 (1H,
d(?’c%%n% - ?z%y 1 ok o e GA o DRA A bECE BOGR. "C NMR (75.4
mmmw@ %-41121 90101250”1999!) 23l 983%)16 158034752, £ 46, 50.05,

ded a sol ution
6'2%‘%\759 %%9)7 417 léﬂ{% 11%9%512ﬁy7eﬁ, éi&%gnﬁ%@héamy B47.BIE1146.86,
14roomatersh, 380 33, B5% 80, 136%721BY 0221 &% in 20 nmi_of

anhydrous DVF and t m xtarée Wwas coo ed to 0 C. To
this solution were added EDC (767 ng, 4 mol, 4 eq.)

ERAMNPYA 2§ 36 W ﬁ}&@gk%f’%e P?fg ﬁagﬁﬁéfyggh{pgﬂthecm) -(10)-

mxture was al
TBPMB (cempownd 22)ed at roomterrper ature overni ght.

d
T SIS e e U BB ST 0.
ofghhPdius Al wadatl dell arsohitiost dFerBDME-( thyv@ i riged and

hyldrbA %%&gggé%gaggﬂ(%an%s 0Y%38% S 8L 30 L of
anhydrous DN[F and the mixture was cooled to 0 °C. To this solution were added EDC
(767 mg, 4 mmol, 4 eq.) and DMAP (367 mg, 3 mmol, 3 €q.) and the reaction mixture
was allowed to warm to room temperature slowly and stirred at room temperature
overnight. Then, the reaction mixture was evaporated under vacuum and the residue was
dissolved in a minimum amount of DCM. Afier addition of ether, solid was formed and
filtered under vacuum. The residue was dissolved in 30 mL of anhydrous CH3;CN and
precipitated by addition of 600 mL IPA. The solid was filtered and washed with IPA and
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preci pitated by addition of 600 nL I PA. The solid was
filtered and washed with | PA and WD 2007/ 092646

wEAN 8007/ 003808 29 ether to give the produrCT/{S2087/003808

g). The structure was confi2?rmed by NVR. EXAMPLE 21.
40K 4ar m PEG Sar - (20) - ( 7- et hyl - 10- hydr oxycanpt ot heci n)
(conmpound 23): 5 Method A 40K

darm PEG Sar - (20) - (7- et hyl - 10- hydr oxycanpt ot heci n) - (10
) TBDMS (conpound 22) was dissolved in a 50% m xture
of TFAin 1l 120 (200 nm.). The reaction m'xture was

ghérrto eiiventhe poedact €97P g).aTHE Strd Riread\WHFTNRAS
diluted with 100 nL of H20 and extracted vvltyh DCM (2

x 300 nmL). The conbi ned organi c phases were washed

EXAMPE® 1L R*4QPmobg 2 35{9?3&
evapor ed under vacuﬁmg{ﬂTﬁ%)%%?%& ueyagds)J% ?g tﬁ@‘c‘lm)
(PAmpeRntE3lof anhydrous DVF gently heated with a heat

4 t on of
S ST 0 B Pt o
(sprapeitk?2) Wiredisollvall inasSWh ssrture df ITRADGMILAM (200 mL). The reaction

h h 6. . Ih t t
BP0 B i TS 055y 00 o
H:D aet dngtk'actcﬁ;l With YIEM)@ZOGB'I]II BiheThs ):om@ine@)dl‘%ﬁ%h&s%s were washed

ution

ved.inl of.a IN
r eac% \g? Wﬂ?‘g qeﬁb?g SEF &ggghaﬁlte’fe@cﬂﬁdteé(ﬁfb@@@ldmﬂé@f vacuum. The
rdsidhaiwag dhe@kecdubwmwf aaRgabhe n)wtgregﬁy B t¥t WHhRBMat gun and

4% rrL])é) ﬁp rganic | ayers were dried over
m ¢ by slope dé‘ﬁ%n al4 bbbt BN HinBles salbwanfilterpl@nd washed with
208sDMF BOIHY bed kthye!

TSI LB RSP R b v e
(ﬁgré ThpAtigtuge wa@ie@pform@ PeBMRi ng solid was filtered
MO od g etk | t | acuum.o
str Sct ure \%agrggcorﬁ]lsgpng&ﬁ @A"%ﬁﬁ 1&%?@%% %ﬁﬁ*ﬂ -{%”TBDMS a
gEyANBissolyed im@Xind) 7iva DNTACKsatatiomuThé ﬁéaet‘iaﬂi ﬁﬂxtd@é@as stirred at
I ar Iif n /-
(((MI@ x@%a{‘rlg% g(f ﬁielgc}un |%%ecgsijtl ﬁfgj ?fgg‘q{?saf'ﬁgtgﬁﬁ a’étr?ﬁt'idemtﬁ/ll%%M (2 x40

m/bér g hewmgaroe wefSJWelfblldrMyﬁ/cf Mg SOR flltdd 3hdadpSiatasuier vacuum.
when | oss vvas >20%

f
T O SE S By gy e b et OERBME ety hested with
a lhaad‘l guahd H&rnaft(EﬂLdﬁSBAofve&%GHe@ OMRE bR soh@tvpas fhltered and dried
oS %lhf w d multiple dose adm ni stration.
UesREny gt {1 PIVEHHL 8V o nf B SrychirE Srpseea finged QV\MMR
m ce every other day for 10 days and the mce were

observed for another 4_days thus for total 14 days.
WO 2007/ 092646 PCT/ US2B8@ HOAL BaTA

EXAMPLE 22. 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
mortality and signs of illness and sacrificed when body weight loss was >20% of the

pretreatment body weight.

Table 1 shows the maximum tolerated dose of each compound for both single
dose and multiple dose administration. Each dose for multiple dose administration was
given mice every other day for 10 days and the mice were observed for another 4 days,
thus for total 14 days.



TABLE 1. MID Data in Nude M ce Conpound Dose Level

Survival / Total Coments (ng/kg) Conpound 9 25 5/5
wreglogeedose 30 5/5 35 4/5 Mouse eut hani zed duRCT/0S2680063808

body wei ght [ oss Conpound3® 10 5/5 Multiple dose* 15

3/'5 M ce euthanized due to >20% body wei ght loss 20

0/5 M ce euthanized due to >20% body wei ght | oss The

MID f ound

for.4arm PEG d y-(7-et hyl -1 0- hydr oxycanpt ot heci n)

(conpound 9) was 30 ng/ kg when given as single dose,

and 10 rrg/ kg V\,hen "IZ:ABEE BsMED ith ipNaddddeee( q2d X 5).

BAFA+A—Fable-2 the cvt ot oxi (‘ItV

W&%ﬁ eaclﬁéll(‘}f‘%é'{JFﬁlrﬁ@VrPfé‘étl ts rn an I@@)lments
th

provi des gn dg{ﬁ on of the iln vitro anti-tunor
pot ency of] e nipound Th| s|study 10 was used to

CRLEOMMdE [LITE &f | S EGSy+atrt-ort—of—Four—arm
PEGy| at ed |7- et 10 hy oxycaf{pt ot heci n conj ugat es.

ol e NI B / n+l~n:| 10
L

Téieglk Qosél tfTO LBY)T ot )u C1 L97 PEe—G-y—
hydr oxycarpt ot heci nf), %hyl -1 0- hydr oxycarrpt ot hecin,

and CPT- 1T Was=detgrmne trst assay—Cells
. 5 0
were incufjated witH dr ugztsf f or 'goﬁsbeﬁug‘aﬁl?ed?:di“e(ﬁ" >20% body weight

Fol  owi ng| i ncubatifon, MIS dye|wss added and formation
coloded produdt (forrmzan was_15 neasured at

- of—a
ﬁ:%lﬁﬂ‘fnd'ﬁw | 36 vallues &5 four]arm
—ethyl -10-hydroxycanpt ot hecin) and CPT-11

PﬁGGI -
M HPlsggﬁf #hat Y¥ourdarm 3/5 Mice euthanized due to >20% body weight loss
PEG G y- ( [—ethyl -1.0- hydr oxycanpt ot heci n) _have nuch

hi gher injvit 2B i ni bi ti06n i n HYlice et ekdt duews >202b b&dy weight loss
than—CRT-1-1. 1n addition fout-arm '

PEG— A y-(7-ethyl-10-hydroxycanptot hecin) has
si gnithi ¢anpl t | n, of 20 th
Thb RAMD il RIS bR (- (B i Bty fnatngeim

tested tunmor cells excep

(cperpoved 9) wah 0 m ke nenetyaampioilbacid) and\D 20974 092646 en as
mﬁ@%ﬁ?&%é&’g%@% 31 . .
y-( I -10-hydroxycanpt ot heci n) conj ugat es

vvere about 10 to 600 fold nore potent than

r}%ﬁ (gt,gA(? et hyl - 10- hydr oxycanpt ot heci n)

conjuga 16 fold nore sensitive than

Peg ahlﬂ' atap, the c@Eﬁé:h@oi\t/ ngRMg&QraUlg c&&po&mtapxtelgﬁ% WNad 1¢50)
- cel
provi aes an mdchIlon of € In vitro anti-tumor potency of each compound. This study

was used to determine the effect of PEGylation of four-arm PEGylated 7-ethyl-10-
hydroxycamptothecin conjugates. The i vitro cytotoxicity of PEG-Gly-(7-ethyl-10-
hydroxycamptothecin), 7-ethyl-10-hydroxycamptothecin, and CPT-11 was determined
using a MTS assay. Cells were incubated with drugs for 72 hours at 37 °C. Following
incubation, MTS dye was added and formation of a colored product (formazan) was
measured at 490nm.

The ICsp values of four-arm PEG-Gly-(7-ethyl-1 0-hydroxycamptothecin) and
CPT-11 indicate that four-arm PEG-Gly-(7-ethyl-1 0-hydroxycamptothecin) have much
higher in vitro inhibition in all tested tumor cells than CPT-11. In addition, four-arm
PEG-Gly—(7-ethyl-IO-hydroxycamptothecin) has significantly higher in Vitrc; inhibition of
the tested tumor cells except for HT29 tumor cells than native 7-ethyl-10-
hydroxycamptothecin.
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5 TABLE 2. 1CG50 (M data Cancer Type Cell Line

7-ethyl -10- Conpound 9 CPT-11 hydroxycanpt ot hecin
w@odosnest@l Colo 205 0.2 0.2 1.0 0.6 11 1.4 pdRB8S2007/003808

0.10.04 0.5 0.3 27 8.6 Bung A549 1.0 0.1 2.7 0.4

67 17 Pancreatic PANC-1 0.56 0.38 0.67 0.14 34 16

MA PaCa-2 0.18 0.09 67 46 ASPC-1 0.64 0.13 1.6

1.1 33 1.0 BxPC-3 0.54 0.58 0.24 0.04 44 44

Ovarian OVCAR-3 0.1. 0.02 0.3 0.2 20 7.1 Ov90 0.1

0.02 0.6 0.7 18 4.8 OVCAR-8 0.030.01 0.5 0.1 9.0

1.3 EEG&GIyO(?O&HyIOm-ﬁyaroxgc&l&o%ecfn) onjaBat wirQ a8t 40 to 600 fold

0

T RO (o BORGHE 2By Ghosd bl Gbbepargpoimoin) donjugates
VW9rei8sto PEPORPBBEL deRsiti®k MBarlbe ?imotecan (aP Gyl% ﬁiarodrg%%m
eth I-1O hydrox totheC|n equi val'ent’s a

%I Ak @b%(zgﬁf'@ﬂ@né QVCSB-3 selshoem, the val ue
shovvn i's an average of two replicates.
PEG- (7- et hyl -1 0- hydr oxycanpt ot heci n) conj ugates
contai ning vari ous anTABLBCL dCapevpanent in vitro

Ccytotoxicity against a panel of cancer cell |ines as
Samreliyped | nCellDind ABLE 3. Althyitibe Compound 9 CPT-11
PEG-Z-et hyl - 10- hydr oxycandvoiceptothednn| ugat es showed
gotasentali n” vi t§8e Mt i -tunor Actiiod ti es whi choexmeed the 1114
activity of S ol p(‘ul e @ﬁ@@roﬂo CPT-11 oand.3 27+8.6
ccan %9 C] 2004003808 6717
3ITRECE 3. Ay dat a &5£v$%8ous 06701 xls
PEG ( 7- et hyl - JQ:HydFoxycanpt dtfeci n) Conj u ates 3310
Col or ect al Q@prb%n Lung Oﬁ%}mcgl ?Rz%gwﬁﬁ%%,, 44+ 44
TNGAR: 3 A5 GRmpayd—12 D PE0%2 7o - 03 %03 20+ 7.1
0ovV90 0.1+0.02 ‘ 0.6+0.7 18+4.38
OVCAR-8 0.03 + 0.01 0.5+0.1 9.0+1.3 .
A2780 0.02 + 0.01 0.2+0.2 8.0+35
SK-0V-3 0.2+ 0.1 0.9 +0.01 52+8.5

1Csp of 4armPEG-Gly-(7-ethyl-10- -hydroxycamptothecin) (compound 9) is expressed in terms of 7-
ethyl-10-hydroxycamptothecin equivalents.

Values shown are average + SD (n=3); where no SD is shown, the value shown is an average of two
replicates.

PEG-(7-ethyl-10-hydroxycamptothecin) conjug:ites containing various amino
acids are potent in vitro cytotoxicit); against a panel of cancer cell lines as summarized in
TABLE 3. All the PEG-7-ethyl-10-hydroxycamptothecin conjugates showed potent in
vitro anti-tumor activities which exceed the activity of small molecule prodrug CPT-11

and Pegamotecan.
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Compound 23 (Sar) 0.04 0.27 0.17 11 Conpound 18 (Met)

0.03 0.14 0.13 1.6 7-ethyl-10-hydroxy canptothecin
w02@3/02608 ND ND CPT-11 20 56 41 13 EXAMPLE P&1/US2007/003808

Vi vo DATA-Singl e Dose Effidacy in Breast Tunor

Xenograft 5 Mce The efficacy of four-arm

PEG d y- (7- et hyl - 10- hydr oxycanpt ot heci n) conj ugat es

(conpound 9) agai nst a subcut aneous hunman nanmary

carcinoma (MX-1) grown in nude nmice was detern ned

as.follows. Follow ng at lea6t one week of

acclimation, tunors wer&pIt 8blhics datagY anting

smal | tunor fragnments fromdonor mce into a 10 single

subcut aneoud 2jqus PE-@trhylet §-hydroxyicamptothanin) Gayijogates

of nude[mice. ThetOmoT C(?.io'x'&ita‘?”ta 'U'b\‘?ainagl E’il . ]_,1*%

observed twi ce weeklp._.and neasureq once
tunor Yol Geeprund. edahlamaiemas flet gipdped by 549
measur i fg—-wo—e-reRg-ons—u pers and Lcul*ated
usi ng t HEomPOFIIR SA R U3 vl LS - (I ength x wWidth)sas

When tu th ayecr ottrre—ef-
appr oxi g‘{"@?&%?%g%g’c (%'ﬁ*e 'c% e di%tted ijnto their
15 expe[Gompninalis gua)pso.omhi clo.gonpi st s, of untwr eat e

control g EG-Gyd(7-ethyl -
10- hydr a&?@%ﬁﬂﬁ{ﬁé‘ci m.osmafle ;e ppr Exanpl e 7 herejn,
CP [

PEG Al at prepared as _deéscribefl in noverj et al .
(Anti-CancefFPDlug Dgsi gh, 199% 14:4994506), [fhe 5

af aor

cont ent STOf— W Th—are-TTcur por-atet—by—+efer-enee
herein and CPT-1 1. Drugs were adm ni stered _
EXAMRIGR ds Iy Miva DIATRAtSInlevRbse Rfficacy il Bk8asd %@ 6t X2Rograft
MBELkg body weight of a nouse. The 20 dose of the

conjugate refers to the anount equivalent to 7-ethyl-1-

0- hy dihexffi et dtfb@cinh PENbGEL (Bihght O-ql%rd: pOtfh) conjugates
wer e m§§ ured at the begi nning of “study and on the

(cppgroun 3 agpipgha ybhsutapptshiararemam 3Ty sercitdnn(MXab) grown in

Ad SRS ELIRESREL RKAIRSS! - L. ce xenpgraf ted ..
“With M1 by elzast t unor §QchF]IQJ Zlggﬁ%f h@%@&%a%g rargion,
tunory Weerg siablishgd by implantisg swillxomey fiagmisotd yrome dghtr mice into a
iAgMRuBOAZAQIRE / 1993808, .33 1puss, The

'.Sloig/er al | growt hﬁg’fyﬁﬁoﬁ‘%g%égggﬁ%% rgglé’é’ nogls%m? R&Ifga e tumor
ImplARfation Siierievas Phyervenl twier weeltlytandab evsntedamet palpableoThe tumor
v&ﬂfn@foi“@aﬁ:h%égsle%s%gt elQed l-)rg ?nvegglgrgr{egnwc?@n%{imit@gg%rith calipers and

regression in cates eiln
cad dwgingrbe formula:REGoGL Yuikreet: iighgth x width?). When tumors reached

Qs thecin. conjugatses showed significant

ant F%%S%r ac% lf‘%)lptrl] §mvn\}atteh‘iy 1{3@&}1}5 ’ ﬂ’t?ﬁﬂcg arere Aivided injoctbeir

expednkdedoeranps, thﬂﬂI;coﬁEiItsbfuaﬁé?t&aklbilﬂt@olﬁpﬁgf-Q}m PREOVedy. (7-ethyl-
rofectign with 0% suryiva the data are

1(.2—8 dr%rxyéaé%ptpﬁxe?% Irtéad&_as per I\éxampfe 7 herein, PEG-Ala-CPT prepared as

described in Conover et al. (Anti-Cancer Drug Design, 1999, 14:499-506), the contents of

which are incorporated by reference herein and CPT-11. Drugs were administered

intravenously via the tail vein as a single dose of 20 mg/kg body weight of a mouse. The
dose of the conjugate refers to the amount equivalent to 7-ethyl-10-hydroxycamptothecin.
Mouse weight and tumor sizes were measured at the beginning of study and on the 31%
day after the single dose administration.

Table 4 shows tumor shrinkages measured in mice xenografted with MX-1 breast

tumor cells on the 31% day afier a single dose i.v. injection of 20 mg/kg body weight of a
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TABLE 4. Single Dose Efficacy Conparison in MX-1
Breast Tunor Xenograft Mouse Mddel Mean Median F/ I Chg

WO p00Ta@26Regr essi ons Cures Survival TIC ConpourpdI/Us2067/003808

SD TV TVSD (nmm8) (mm) %9 6% (% (% (% (% (9
Control 1136:h 686 785 1259 1399 658
Conpound 9 7 9 3 7 -94 10 99 100 100 100 0.3
PEG Ala 43 41 40 42 -40 93 96 50 33 100 5 CPT
CPT-11 845. 50 845 843 1424. 432 26 0 0 0 108 10 The
results show that the four-arm
rE«EGeG’IShe(oKreﬁll w&ﬁ)ohﬁﬂﬁ&é
f| cant | hgr/r[gre effecti ﬁ%ﬁtagﬁﬁ%e%gxﬁmowaume (TV). A
p&F Featyent HV?IPFQDFPEQE fr: Mtas gfso cglcaitated.cBhe percentage of tumor
rBE@aién Midat tin PR
4%1?@ Gl‘flEl %Sqngt”?]y 1C():t“f{5t§ ﬁg%xygﬁé G d cf ﬁsm ngg' F&Y -7-ethyl-
&rm?xmg%@tbﬁ@n cgnimgetss sindw s mgm:ﬁicamhrm@mnicetaemw @8th 100%

I e ose .l evel s,
SR of e R ogq Sl b BN Be 5 SRTRRie GBit showed no
Prothetbint with 0% XMVIRtAE  25L the datd ave suDATAribed i Phite Pose
Ef fi cacy in Breast Tunor Xenograft 20 Mce The
efficacy of a series of four-arm PEG Am no aC|d
(derivative) - (TABDE|4.| SnghyplsuyGRARY
conj ugat es agalﬁ)&éa human manmmary car ci nona (l\/D(— 1)

grown in nud® BreastybumopiXra@sr fiMonzedMadee
assi gned|{ e UPhi-apeT TEGE . .
EG Al a- é\gt hy! | 10- hycrolg cgﬁ tq'gt :gg!ll _Sf:‘gressmnSICures Survival | T/C
arReply AN OP-pt Y -1l 0 YOT¥BBR/ po2ee
PCT/ US20p7 (a3B0B (mad) Ny Xy prypt )go{@ga :Ln)(%)\ AR ICD,
) eclrLn

4§PH§T‘F1EG“§§F-6@?- eﬂgl l 7@-9 YA9P e3p6 an®t bt heéin),[ each 0
G‘@tﬁﬁuﬁ’ég ESCE poed ner efjn mZ'iJl ERk m.—loouuj(‘{dﬁ. 100 03

The.mceluwere doked 5 1 SI K _consecutive

55%“\{%v ry 240ays ngx‘d%gd buse ht

tugpr Sizes Were| notit g 69?6}3 1@631St y jf@ér 100 | 5
hefirst dose B adnministiation ahd subsequent '

abthT i st | 465 579, | T84T e | 543 M@é#“@ﬁo%shri nRageq 0 0 |108

nmeasur ed 1 n m ce Xenogr af ted—wtih— Mt -breast—'t+t+o
cells on the 31S day after the i.v. injection of 5
g/ kghdessalts showithatdby HoggRd BEG)Gly-(7-ethyl-10- -hydroxycamptothecin) is

significantly more effective than either PEG-Ala-CPT or CPT-11 in the treatment of

breast cancer.

In breast MX-1 tumor model, treatment with 4armPEG-Gly-(7-ethyl-10-
hydroxycamptothecin) led to almost 100% tumor growth inhibition and complete cures of

all the animals. At equivalent dose levels, treatment with CPT-11 caused a 26 % tumor
growth inhibition.

EXAMPLE 25. In Vivo DATA-Multiple Dose Efficacy in Breast Tumor Xenograft
Mice ’

The efficacy of a series of four-arm PEG-Amino acid (derivative)-(7-ethyl-10-
hydroxycamptothecin) conjugates against a human mammary carcinoma (MX-1) grown
in nude mice was determined. The mice were assigned to groups each receiving 4arm-
PEG-Ala-(7-ethyl-10-hydroxycamptothecin), 4arm-PEG-Gly-(7-ethyl-10-
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Al l

f our -arm PEG- Am no aci d

(derivative)-(7-ethyl-10-hydroxycanpt ot heci n)

W@ 00 0gmste s
with 100% survi val
Both CPT-11 and saline control

wi th 0% survival .
Table 5. TABLE 5. Multiple Dose Efficacy Conparison

in MX-1 Breast Tunor Xenograft Muse Model
Chg in TA Regressions Cures Survival

8] 4hrnd Y BY-Rper
686 785 1259

F/

m%ﬂlf_féfhbci
136

Cont r ol

showed significant anti-tunor actP@I/U$2007/003808

of the @i#ce and 100% 10 regression.

Al l

T/ C

showed no protection
the data are summari zed in

Mean Medi an

&by [ alH cdniboniind, Harm-PEG-

1

Ynifotthy- 1 hydroxyaenmptethein) 9mch iadeds He@rdEd Heeeid, PT-11 or saline

EdiiA).
100 10

BPR st iy eyt B

6.14 -91 f 1

5% .cgns_egative] @gg(f\é'%g 2 days [qx2d]

16D VBOsOwgight Med jun@amgimusrvaerd hch2tofedht) thAth® 318 duP dftedBe first dose

IR RN TN

i

T-11 632 698 340 594
#PWst a shows that the

f our - Zabie BEGoAGItRA0AGHrthidgEd rYx@&siuY&ﬁin%icZﬁ&hB%ﬁlaﬁlQ_'With MX-1 breast

S e B e
/XﬂQ&ﬁ@&%ﬁﬁﬁ(}%ﬂi&&@&@Zé&%%%)-giéth@ﬁm

fficacies in Small

and Large

nore e

fective

e/ keddeserfor yi@days (q2d x 6).

reast Tu

wedpeaibicant aptirgrmes fqtivaiyywigt 100% survival of the mice and 100%

o

4iuble Soitr CBTMr LR DYOELHEBIRE ADNGELI B %6 survi
eval uated in nude mce bearing smal % goﬁ? Eoy e gyrvival. All
thadgle arapbumansel imfatde Est abl i.shed human mammary, Mx- 1
tunors. The antitunor therapeutic activities were
determned in mce both wth a single dose or nultiple
dose regi nens TABLE £eMultiple Dose Efficacy Comparison
in MX-1 Breast Tumor Xcnograft Mouse Model
Mean |Median | ¥/I | Chgin |TGI|Regressions|Cures|Survival| T/C
Compound | TV + SD TV TVE5D
(mm®) | (mm®) | (%) (%) (%) (%) (%) | (%) (%)
Control 1136 =686 785 125911399 - 658] 0 0 0 0 -
Compound 12 10411
9.6 -
(Ala) 10 ‘ 0111 99 100 67 100 1.2
Compound 9 12418
=+ 6.6 14 | 9110 | 99 100 1
Gly) 00 100 0.8
Compound 18 840
+ 5.6 . -
(Met) 7.8 94 7 99 100 100 100 0.7
Compound 23 12410
+ 14, -
(Sar) 6 13 87x12 | 99 100 100 100 1.9
CPT-11 632 + 698 340 594 1423 +£243 ] 44 0 0 0 43

The data shows that the four-arm PEG-Amino acid derivatives of 7-ethyl-10-
hydroxycamptothecin are significantly more effective than CPT-11 in the treatment of

breast cancer.
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xenografted with small breast tunors, treatnent with a
single of 4arnPEG A y-(7-ethyl-

waQ Qeopeeaxy canpt ot heci n) (20ng/ kg) | ed to 1009 dTEIS2007/003808

Treatnment with nmultiple dosés of

4annPEG 4 y- ( 7- et hyl -1 0- hydr oxycanpt ot heci n) (20ng/ kg
g2d x 5) also led to 100% 10 TA. Single dose

(20ng/ kg) adm nistration of CPT-11 did not inhibit
tumor growmh and nultiple doses of CPT-11 (20ng/kg
g2d x 5) resulted in 44% TA as of day 31. In m ce

i ngl
%ﬂglf*ﬂgjagngﬁggﬁ%qgfﬂc%wgt? F]l'? Fn{f{ %HJ?%& %\A% bk Hﬁqq‘rgenografted

M6 ngy/kg) led to 96% TG . Four of six mice were

cur edr}?ég(ugf&uﬂ@%’ ﬁf?s%acryeéﬁ i W&g Q; y}—g‘%l wwamtothccm) was

eAftlluaE@ldl imakde mc@b@mglsfnaﬂe(dbbxyt d@ymR0) ehtiardeqaBRRASYI ME:%)

an n%ﬁ&—%ﬂgﬁkwa{éﬁ% %t' r@gt %B?E%%%%I&Ig%ﬁ%ﬁggm qodivities were

dMEDn(rﬂe@l inghicg bathdwith & kinglsdodeast rﬁ@ltl @()/&O-Egre ﬁl@gsfinv 1ce
e cured as of da gl1

xen?,%'ﬁhscé WNE‘I slrr?V%{Igeﬁsagggorgt tregtmey 1th(a4§@1p@p RY 4@1@@1’5@531,}’ (7-ethyl-
lDé@dtmcycam%%Jﬁ) @8m@fkglavd &31009VRYE fTreétHi%g@ t&%%ul%ple doses of

in four of the 20 six mce after -r5 weeks

THRNEG G a?thélqm‘b&‘ﬂ@m’cm@fheemI(gOrag/k%aﬂriF%Eﬁ} &hyted to100%
R e LT e TR .

maftiple dpbésodf @Rihqirl s{?.@mg/ﬂcquZch ) fe@ﬁlﬂéd o 411% 'IfEﬁtanOtha_l; 31.
in F| ures The antitunmor effects are not

at tripgHs b‘fa&% are%‘?é’f%é}st fEneTe: Eegtment wghmsenal? Ve PrefidarmPEG-

G\Pw{'hetlﬂyllﬂba’(ydroxycamptothecm) (30 mg/kg) led to 96% TGI. Four of six mice
yl -1 0- hydr oxy- canpt ot heci n)

"VE:Tr’i-r"“f?t‘9 amgﬂayg?‘b e?%reatm?rﬁ &vithsa pmple MiTP pHEPT-11 (SOmg/kg) resulted in
7&%91’1031? bEany 1y, decLeAsR Wde shask el ah, @o atdg an sswe mor

b %r the duration of the treatnent “as wn 1n gue
BB d rgBnentwitkmpliiple deses afiformREde Gl 1-hthgl-30ngl e

e S )& SRR R Bt 5 i 26% T, ot

Sléﬁmé@wevfeweé appf ézs;s@cﬁ €CBiTer1 gflfewtgivd:xﬂas Ibettif)léa@ek at its MTD

r B ky established
(4tb ‘a“%k%a%r %g’ﬁ sed ?(ﬁggsl ’C 4&2# Ss‘b()c} a%?)‘éf?"eﬂstuﬁ?’fﬁgs tagrew in four of the
stabyat af&0~-Twiekser@ BaCcoBed glviey at Egﬁtfﬁl@nﬂ dbsMevk1NA LA PEG-Gly-

t r e rafted m ce. WO 2007/ 092
(7%0‘0555&5;’P3§?8%@0ﬂ1§81ﬂmgé<&q2d ¥ i®)\Madceifoative TOighngl treatment

wm&eccﬁftfnmedt%ﬁdr WHEEH QR AgrdW !
6(; 1&% exanpl e, tumor shrinkage V\nggleﬁg%gtgrag%;et forrtwli‘{?lglgures 6A and
e NBG PR HEPr fents ATe ¢ atteibhiaddotiagenerairbrxic effe, sincd Beatment with

elt(ﬁaﬂ 4£1nlﬂiGJd~ly-(37 Ebth};'lgl 0- ﬁ’ﬁﬂ‘ogg §81fn&r>g§t{é901r§r %F qgr Pﬁhen given at the

i ntravenous 5 i nj ection o

MpPedeg ?Qt(sgréﬁﬁ%ﬂ-}’l@crﬁﬂd¢ theybralypy eighieet thy aﬁ’l&na@?ﬁrlﬂe duration of the
tre@g;[er;tlas\gﬁgwﬁlﬁglgqlg @b §qu kg The results are set

forth in our-arm

Gy- @N&h@reaaowmw mmtaomhglem)se oDt B5sHREns,
4anhPRG G@}aw eﬁlgff IIOthlﬁlgPorxy%gJ%i)yotﬁé/cm) effectively suppressed tumor growth in

both small (100 mm?) and large (450 mm®) bulky established tumors. Tumors in size of
from about 75 mm? to about 450 mm?> were successfully treated in MX-1 breast tumor

xenografted mice.
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Saline control showed no protection with 0% survival.
The results show that the four-arm PEG dy-(7-ethyl-

wQ Qeopeeaxycanpt ot hecin) is significantly effekRCT/UB2007/003808

than CPT-11 in the 10 treabnent of col orectal cancer.
EXAMPLE 28. In Vivo DATA-Miltiple Dose Efficacy in

Col orectal Tunor Xenograft M ce The tunor shrinkage
was neasured in mce xenografled with HT-29 col orectal
15 tunor cells on the day 4, 8, 11, 15, 18, and 22
after an intravenous injection of 10 ny/kg/dose of

EXAMEBLEB PEG}G/M’o(ﬁAMSingwm}iﬂE‘Pﬁ(\’d‘@"iﬁk@&lh?&'tﬂh%or Xenograft
PT-11 for five days. CPT-1 | was al so given
€'kg/dose for five days. The results are set forth in.

Fi g. B thS dRahidle, k56 E&dk%ggw‘agh?éa&?r@d% ngééogpaf?cd with HT-29
g%g adm ni stration. Furtheérnore, e
WFEftRmaricsHs gr thexday. L}arSmll 15, 18, and 22 aﬂer a single dose intravenous

18}%@1’1& ¥f ﬁ(? l)f ﬁonr-Igqu %%&%ﬁnpar e\g?rf)éycta% otB?mn) or CPT-

si gni ficant therapeuti c
1@p‘|CI1T 11 wrsalsoednsed §031h‘@’1ﬂgt Whe resuith titedee fal€is BSF 1gf 7. Four-arm PEG-

t 0- hydr.oxyca ot heci n)
SI g ?@aﬁfﬁ/’&%’yﬁﬁéa@@? E’%%ltn GRURRYRS éﬁ’f”n‘gf)f S e C?‘Hém“‘tumor activity.
&aﬂleammml sthbwed morecteatiorcaith @96 sds i @iDS ThY @é’su!lt@ shdA® that the four-arm
ﬂﬁ&@\égu >ielo fted mc treatment wt
?& (ﬁt%/y ;) %( 91‘Y‘iaﬁl—ptﬁ§8?183<?c§£ﬁﬁﬁ6‘tlﬁ]é’c¢ffﬁctlﬁﬁ than CPT-11 in the
SR dnt otﬂlcdlolﬁ@:ttal&jagﬂdgrfl cantly decrease the body of
wei ght of the 25 mce during the treatnment. EXAMPLE

29. In Vivo DATA-Single Dose .Efficacy in Pancreatic

ERUSMPIXE 289173 Fivo 1 S AL R ﬁtmg@@ﬁﬁ s TP Srggataglf«a

s measured in mce xenograf
g™t umor cells on the day 4, 8, 11, 15, 18,

ggd m?}%fé‘fl%lf%? fs%g?l{daérgl%@alg%&éa%ared?é \éﬁ Q?H@Sﬁgxﬁé \betizg-ill' 85 colorectal
teaepteds wachaylapd, ST, 13, 1808d 22 afies aal@mvéasednftion of 10
gosszeocﬁgfi)gxgg%g)%%lgﬁ% ethg/? rlé&}l:dg%vy%\%arznggoz 1ch1r%)6cﬁ:6CPT 11 for five

dPEG@"l}-l(lﬁvz&t zﬂgd given hﬂdﬁ@kﬂ/@@k@fc@tﬂﬁ(ﬁaﬁ TROFAAAAL 8% set forth in
Sal i ne control

cant nt I‘ act ty
Fﬁg%ﬂ% %Aé“ﬁren% I%@“ Hltlﬁéoseraégumsga%%vfurthermore

nmhtmleﬂbee :ﬁ(hﬂfméifamﬂoﬂfi@f@rym{rFPE@t@W -ethyl- 10-hydroxycarr\1[ptothec1n)
ectl

10- h X t ot heci is . i cant
s M e P ¢ a%wwecg%@mﬁ¢B¥dénaé1e.resuus show that

miilt§ e desds dﬂfblﬁk—&nﬁPE@Glﬁ(ﬂ@tﬁ@ 9b-hy droxycamRSot};eecén Ii? sig;niﬁcantly

4ar nPE ( 10 hydr oxycanpt ot heci
iR Pioivoian Ch bl ahomaEct heselpyectal caneskndiebioved in the
M0j1aGinod R 806k Bhidk et AMBLE S

XEQ'TA- Mul tlel@&géL Doselg"}%%%y In Panc?)eEg% ?}éy+y%th|yl 10-

ROYRERto %‘Q) epCPHel k didmot signifiveatiy deasaseeths boédylof weight of the
mideCirt@NAg hahiegeW th M aPaCA-2 -

EXAMPLE 29. In Vivo DATA-Single Dose Efficacy in Pancreatic Tumor Xenograft
Mice

In this example, tumor shrinkage was measured in mice xenografted with
MiaPaCa-2 pancreatic tumor cells on the day 4, 8, 11, 15, 18, and 22 after a single dose
intravenous injection of 30 mg/kg of four-arm PEG-Gly-(7-ethyl-10-hydroxy-
camptothecin) or CPT-11. CPT 11 was also dosed 80 mg/kg. The results are set forth in
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pancreatic tunor cells on the day 4, 8, 11, 15, 18,
and 22 after an intravenous injection of 10

wogiokgsdece of four-arm PCT/US2007/003808

PEG d y- (7-et hyl -1 0- hydr oxyZanpt ot hecin) or CPT-1 1
for five days. CPT-11 was al so given 40 ny/kg/ dose
for five days. The results are set forth in Fig. 10.
Mul ti pl e dose admi nistration of four-arm
PEG A y-(7-ethyl-10 15 hydroxycanpt ot heci n) shows
significant therapeutic efficacy conpared to that of

9. IFdur-arhBEGRSHL {7Seth N
PE’gur arm PEG dy %(( et hp{lnglp&toxgyé t}tgg%ﬁglg%ﬁglg %2 - Showed
shpiicat ARfdtumps aP%Y&‘ﬁY dﬁ’thll? qonjrpl {UFT»ECPH‘GHI shertedafo protcctlon The

i O s R S

signiBsogly @ffeciiheiben CRIPT1 mtmadeﬂ%p'ﬁﬁbrean@ Qarkc¥AMPEdatment with

nmet abol i sm, of
g el Y B e B Bt b Rt isarinio BopLigatlied in 71 % TGL
WMeasbﬁélF—\h‘atﬂhdrmp)r ad a Bieght sy iig8ction caused 0 % TGI.
PEG G y- (7- et hyl - 10- hydr oxycanpt ot heci n) was
i ncubated with rat hepatocytes for 2 hours, pH 7.5, 37
E(XAMSPISE Qon Ik Vibb PR EALMuldpRDose Efficacy in Pancreatic Tumor
éﬁyggihydroxycanptothe0|n and
€hydr oxycanpt ot heci n-d ueur oni de (7- ethyI
| O Mudrene LB s Ghulthlif kB < BRI LA OPL AR Q\g%aﬁgéA 2

identified, which agrees wth known
PERCroatis tHipor collhgmi fdayas b1 .heil 8, vl 22 efter anammus injection of

13¥ng/E§/@Q§er &4 88r-9fm I?‘E,Q? ?Je(ﬁ%%ép%%/d-{@?mampiotgecm) or CPT-11 for

solubility of four

fiye ﬁ?m dx E-driprot Hex given 4@amg/kg/ahoe$ farfiveqlsge.usThs atsuhe are set forth
0 PEG

BRI 0 oMbt SRR Bl e RB Ryt 10-
hypdloupéanisitythetindiphdes 4 gﬁﬁdﬁht figtipeadi €8 Aty o@bAltd bhat of CPT-11.

ﬁ\Q 209574}992@@?5‘85[/ us2007/ 3808 38

e S T P1 REEEK Hr—mgﬁg Gly-(7-ethyl-10-

hYdrek?gdmﬁl@thbMd) Dxy6 A erEakive ehah @es-19tigank E‘Xam{eﬁ{ g?a%@reaﬁc

fronw%he PEG cgp ates with a doubling time of

capsey Trfrweent v th tatle ﬁ@%@féﬁﬁ%%E@on’o%@hpiHl%nd

b |
ﬁmﬂ%%megngﬁgﬁgéﬁm %?% F}gﬁ ?gigp%g COPr-§ DRl e

PEG- 7-et hyl - 10- hydr oxycanpt ot heci n Conj ugates Com
ERQUAPTIOL D WitkolMetabbfigl™ 1) 10 Human Doubl i ng Ti me

in Plasma (mn) - p Saline (ng/nL) Plasmab Human Mbuse

Rat IcoiEpdn ﬁab@w(r@oi?}’EﬁsGhz:Q?-sml 10-Wdrdxys 70 ptdlbegounejugates
waobserved in rat hepatocytes. PEG-Gly-(7-ethyl-10-hydroxycamptothecin) was
incubated with rat hepatocytes for 2 hours, pH 7.5, 37 °C. As shown in Figure 11, 7-
ethyl-10-hydroxycamptothecin and 7—ethyl—1 0-hydroxycamptothecin-Glucuronide (7-
ethy1~lO-hydroxycamptotheéin—-G) were the major metabolites identified, which agrees
with known metabolic pathway of 7-ethyl-10-hydroxycamptothecin in vivo.

EXAMPLE 32. Properties of PEG Conjugates

Table 6 shows solubility of four different PEG-(7-ethyl-10-hydroxycamptothecin)
conjugates in aqueous saline solution. All four PEG-(7-ethyl-10-hydroxycamptothecin)
conjugates showed good solubility of up to 4 m g/mL equivalent of 7-ethyl-10-
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(Ala) 121 12.5 51.9 45.8 753 Conpound 23 (Sar) ND
19.0 28.8 43.4 481 Conpound 18. (Met) 142 26.8 22.2

W@ 2009/09820 a 7-ethyl-1 0-hydroxycanpt ot heci n PEI/NS1007/003808

soluble in saline. b PEG cé®jugate half life.

7-ethyl -1 O-hydroxycanptothecin formation rate from
conjugates. 10 PEG 7-ethyl - 10- hydr oxycanpt ot heci n

conj ugat es show good stability in saline and other

aqueous nediumfor up to 24 hours at room tenperature.
EXAMPLE 33. Effects OF Concentration and pH on
@H@@X§dah1¥>t&ﬁecﬁ@3§ﬁhlﬁﬁarp Tasib Y efiy3-1

{}S 20- CH 05|t| on pr otgctss theﬁll:;gc:tor%}é1 é&ﬂnﬂ[etﬁ{‘%n was Steadﬂy

?‘%ﬂeﬁ%md eHEComjugptas vaidu e dausblingtinkiof 92 am d2 minutes and the

redsOhpehedRp SR %ﬁﬁcdg@ ngﬁ%m%n%ﬁmhéjm LS, W Wthe followin g

noni tored using W
EpaAMIECE 8By - (7- et hyl - 10- hydr oxycanpt ot heci n)
conj ugates were incubated with each sanple for 5
m nutes at roomtenperature. 20 Stability of

El gL SNOWS

PEGITARL R\ -Br@phlytﬁfs@f)mﬁmm @ﬂﬂmom)ﬂiﬁkm&ﬁ%th&m Conjugates
—buf-fer—was,

AGemPEE G |y gﬁ“:ﬁt‘ i 53‘1‘?15‘1“0 h thhn%tTgmm.Pilafma (min)*
|Cfbm¥>§\[n|dgu bdnplz% : : Shows—that it e lof Mouse Rat

e(bhwl - 10- hydr osoycanpt|ot hecim.3r el ease fropm 49.5 570
Eo 412\7 ethyl -1 0-hydroxycanptothecin) increases

'P?;f““ncr gased pH. 25 \ID 200%,092646 PCTLUS2007/ 003808|
QQ FX }3e 34. Pharmacaokinetics Tunor| free Ballb/C m ce

dted with a S|ngle| Jectlon ngy/ kg

4ar g dly- (7-ethyl -1 (-hydrogycarrpt ot he%%z 43.4 481

% t%g. At various|tine p0| nts vvere ‘

aéMPi ced and ptasma was anél yzed f |¥ﬂ?act 41.9 1920
* GO O B Bt L S
b?@@y&ggg&%gﬁ%éﬁhem n by HP bl nasrarlrltralgokl netic

° gahyiSi (Bh ¢ 0 fhaental anal ysis
S0BhI e85 ORI O3 SOIRREL QL ROl Y51
7. Pharnmacokinetic Data 7-ethyl-10-hydroxy- Paraneter
Conpdiiet 79t elriit-bydrexyeanRebiasiadonfugarss CA6W 6D s@bility in saline

and other aqueous medium for up to 24 hours at room temperature.

EXAMPLE 33. Effects Of Concentration and pH on Stability

Based on our previous work, acylation at the 20-OH position protects the lactone
ring in the active closed form. The aqueous stability and hydrolysis properties in rat and
human plasma were monitored using UV based HPLC methods. 4armPEG-Gly-(7-ethyl-
10-hydroxycamptothecin) conjugates were incubated with each sample for 5 minutes at
room temperature. )

Stability of PEG-7-ethyl-10-hydroxycamptothecin conjugates in buffer was pH
dependent. Figure 12 shows 4armPEG-Gly-(7-ethyl-10-hydroxycamptothecin) stability
in various samples. Figure 13 shows that rate of 7-ethyl-10-hydroxycamptothecin release

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




10

15

20

25

AUC h* nL 124,000 98.3 Termnal t% (H) 19.3 14.2
Cmx ( mL) 20,500 13.2 CL nL/hr/k 5.3 202 Vss

W@ pdo7lgPe4d31 3094 10 As shown in Figure 14, pepgl/as10071003808

of 7-ethyl- |0-hydroxycanpt3®t hecin all ows | ong
circulation half life and high exposure to native drug
7-et hyl - 10- hydr oxycanpt ot heci n. Ent erohepatic
circulation of 4arnPEG A y-(7-ethyl- 1

0- hydr oxycanpt ot heci n) conj ugates was observed. The

phar macoki netic profile of PEG QG y-(7-ethyl-10-
BXAMPYE340t Phhntaookihétids ce was bi phasic showing a
rapid Ias Mrlbutlon phase_ 15 during the initi al

2 hou /ymige ¥egro migied withey sipglalinjettion ¢fR0 mg/ke

hehPBd-G2y{(Pr t apt
hours t S?%(z §|tﬁ§e?ﬁ0m1%§gdt’ i"on tcﬁggﬁ XEI‘)T &o%ﬁn&oé) % %{}h\gﬁnop 8“10 points
Iﬁwwﬁ@ ém@@m‘d'w stysdelig dnpizet yor juitet cagjogateehndreleased 7- ethyl-

eth
e R LK. Pl bt aoysisaras. dop using non
qoatrsrtmtodd anelysisy VailNdnlid) Redildare s20fdFl #Ordbie €t hy!l -

0- hydr oxycanpt ot heci n equi val ent) were used. The
phar macoki netic profiles in rats were consistent with

those of mce. |n ratSTakRMM Pharmacokinetic Data

PEG ¥ /7 et hul L O h\/dr oxycanpt ot heci n\ ShMBd a

bi phclSI C. # grance fromthe circylation w t h7-¢thyl-10-hydroxy-
el i mination RalF lifd of 12- g'“ﬁ%ﬂﬁg in rat s.Fa?‘Pt°té‘e°‘“ Released
et hyIMMt otheci M T@hggsed—from fom (ompound 9
dar mPEGTeniindkgidayl - 10 25 hydr oppyscanptotheci 142

conj ugat eS-.h@advan apparent el izdsoati on hal T Tife ofj35

21- 22 _ho¢i4mL/hfhe) naxi mum pl asm@3concentr at] on (Ciae}

and area U¥dBL/Mghe curve (AUC) I3icreased in__a doseov4

“dependent manner in rats. The apparent half life of .
A&l I PCT/ Us2007/ 003
40 ﬁ%qugf z%%%l%aof) %%El n rjfzr om %’gggé%@é ay C@‘BHF g?‘?"iﬁs long
cipelation hplfide and bl@mXbDwatd yatnleodrggﬁ dthdnl 3-hedroxycamptothecin.
a et hyl -
EE A Elle TRERERY ol Frmin o T e Ay Sy e et ebecia) conjugates
waslobsgeed. 7The Eydlm}a(&olﬁlyldﬁ@pmwf BEEBEGlfl(’f -E@R-460 M
7-.et Q tothecin) is
hg&%y?%{%éﬁ?me&?"é iy HEre fdc ﬁ’é‘b‘@?’tge?dfasl%al%% distrdfution phase

dnnhg gedditiad tHoyks fb@lohz)éd meﬁ@h@ﬁﬁqgﬂnﬂngfgmﬁg ot hAif-life for the
cl earance of . the :gélr ent conpound was

°?&Pﬁ?tf REd ArFopgRmRitanty§- Wﬁﬁff‘éﬁllmﬂ e&w@n@tﬂomliwéf ~fifeofor 7eathyl-10-

hmroxyémyst&baie (Vss) of the parent conpound was 5. 49

L/ k The - ear ance of the rel eased

7- et %yidl tien %pewer@mpsm@amﬂﬁmfaz@mﬁ 10-
hy&bﬁﬁ aﬂ}ﬁoﬁﬁ:&inﬁe%im\é%&l ed f 58S 94 ey do m‘i/l?(VdS of 3, 10.and 30

| -10- hydr oxycanpt ot hecli n was
i 0

proﬁles 1n rats were consistent with those of mice.

In rats, 4arm 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 4armPEG-Gly-7-ethyl-10-
hydroxycamptothecin conjugates had an apparent elimination half life of 21-22 hours.
The maximum plasma concentration (Cpax) and afea under the curve (AUC) increased in

a dose dependent manner in rats. The apparent half life of released 7-ethyl-10-

ydroxycamptothecin equivalent) were used. The pharmacokinetic
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10 circulation of released 7-ethyl- 1
0- hydr oxycanpt ot heci n was observed both in mce and

WO 2003/09268 2007/ 092646 PCT/ US2007/ 003808 41 WePCi/as2007/003808

1. A conpound of the FormuM& (1) Rl n O ~/ In O- R3
OO O 00O RZRg wherein 5 R, R2, R3 and R4 are

i ndependently OHor (L)mD;, L is a bifunctiona
linker; Dis a residue of a canptothecin or a
canptothecin analog; mis O or a positive |nteger
and n is a positive integer; 10 provided that RI, ,

Iﬁﬁr@iﬁaﬂﬁto@lﬁ&nﬂﬁbnﬁhz{m@EGély B Qﬁpgyﬂgci (%r r%té i 0 iaﬁcantly

1V\/hereln is a residue of the conpoun
prgey then the reperted agpmenphafl Bfeppfizeleased T-cRiyi-1 OMiydroxycamptothecin

ftdh CPaQ) Oahd &1@ '\%Sgﬁﬁ&f E‘%gés%ﬁ %e ot Wh&éﬁ%@é}é%&‘pt%thecx@ from 4arm

consi st ng of

REG-Qly-(Gete]l- lg-hyﬁ')a@cagqﬂd)ﬂoyctm) SH;gTﬁﬁ@lnt@ 1abkot thadie reported

%F%N'E%Pfﬁu%—a%%§ %yﬁp&ygm W%téecmmm’ £Xd-11. The clearance of

{18 BHRGHRN(HOME CH2EH). 25 mmhr/kg\lﬂ-ra% dThe estimated volume of distribution at

NH- 20
% %W @%—f Qmp Sund (a3 5%§d‘nL/kg The clcarance of the released
7&tEjr]2m=Bﬁﬂ3 @d%@b&@bﬂﬂv&) &1 Qi/hr &d The eSt}ﬁF C?](.i Vss of

gO—IﬁC}HZtﬁI g | kyl)2, 0-, NH an
FW )&F é@f ¥ oxmargptg}thr@ﬂn wWaip 84 mL/kg in rats Enterohepatlc
circulation of released 7-ethyl-10- -hydroxycamptothecin was observed both in mice and

rats.



WD 2007/ 092646 PCT/ US2007/003808 42 R8 is selected

fromthe group consisting of H Cl-8 al kyl and
WERRNRIRIO wherein RO is selected fromthe grpupUS2007/003808

consi sting of hydrogen, Cl146 al kyl, C3.7 cycl oal kyl,

C3-7 cycloal kyl -C1.6 al kyl, C2.6 al kenyl, hydroxy-Cl.6

alkyl, and 5 C 1.6 alkoxy-C 1.6 alkyl; R10 is

selected fromthe group consisting of hydrogen, Cl 6

al kyl, C3.7 cycloal kyl, C3-7 cycloal kyl-C1_6 al kyl,

C2.6 al kenyl, hydroxy Cl 6 alkyl, C 1.6, alkoxy-C 1.6

Welcydim: and CORI wherein R 1 is selected fromthe

group consi stin of hydrogen, 10 Cl1_6 aIkyI,

er haf*§OBPOgnd P eF@m’ra ycl oal kyl |

cycl oal kyl -C1_6 al kyl _6 alkenyl hydroxy Cl-6

al kyl, CrT %&\aﬂ é oI R,

R9, R10i andgynitrogen of ring fo ma sat dr 3t edll3- 7

menbered heterocyclic Mg contai ni a 0, S or ﬂRlZ

wherein R12 is select&§ from the grou consi sting of

hydrogen, 15 Cl1_6 a}Kyl, perhal o-Cl_6~alkyl, aryl,

aryl substitutedw tJr one or nore groufls SQJected

from the group dhnsisting of Cl_6 al kyl & _haljogen

nitro, aninB? C1_6 al kyl am no, perhal o- Ryl ,

hydroxy-Cl 6 al kyl, Cl1_6 al koxy, Cl.6 alkoxy ClL 6

al ky|WhkgseinCOR13, whereln R13 is selected fromthe

B RS R O T B g ar

substli s@etingtivhaldinkegr nore of C1.6 al kyl

h Cl. 6 |k| d Cl1.6
gFLogigfi&@ FQ¥¥CmﬂPg¥ge XXEiCQPBa%@%HlW%@@ﬁendentIy

sele¢meﬁ06rmpmmheegn@yﬁ &@nsi sting of hydrogen; halo,
acyl,n1 §¥ . substituted al kyl, al koxy, substituted
al koRyS 2&PRENGItesiTkyny |, cycl oal kyl,  hydroxyl
10 pryad, e Ry, ®,, RZLEOR,, 37 €9 altydr azi ne, ami no,
substituted am no, 25 hydroxcarbonyl, al koxycarbonyl,
al kyl car bonyl oxy, al kyl car bonyl am no, car banoyl oxy,
2aryl sukt b ks
R L8 ey ket i 1 AR D e Rl S0pElg gf the Formula
A5y aryl, j is 0 or 1, and R118 is H, al kyl, alkenyl,
cycloalkyl, or heterocycle, RI19C(O O mherein RI19
i's hangen,thind% substjt b ed ami no, heterocycl e,
d R120- 0- (CH2) k- where k

15 wherein

R7 is selected from the group consisting of NO,, NH;, N3, hydrogen, halogen, F,
Cl, Br, I, COOH, OH, O-C,3 alkyl, SH, S-C.3 alkyl, CN, CHoNH», NH-C.;3 alkyl,
CH,-NH-C,; alkyl, N(Ci.3 alkyl)z, CHoN(Csalkyl), O-, NH- and
S-CH2CH2N(CH2CH20H)2,, O-, NH- and S-CH;CH,CH,;N(CH,CH,0H),, O-, NH- and
20 S-CH2CH,N(CH,CH,CH,0H),, O-, NH- and S-CH,CH,CH,N(CH,CH,CH,0OH,),, O-,

NH- and S-CHzCHzN(Cl-g alkyl)z, O-, NH- and S-CHzCHzCHzN(Cl-:', alkyl)z, CHO and
C;.3 alkyl; and
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43 R7 together with R110 or R110 together wth R111

form substituted or unsubstituted nethyl enedi oxy,
werdwylogasasli oxy, or ethyl eneoxy; and Rl 12 i s H peT/OR007/003808

wherein R is. alkyl, alkedgl, cycloal kyl, hal oal kyl,

or hydroxyal kyl. 5 3. The conpound of claim1,

wherein the residue of the canptothecin analog is O

HO/ \' I \ o NO 4. The conpound of claim1l1, wherein L

is a residue of an amino acid or amno acid 10

derivative, wherein the am no acid derivative is

sel ecReth deldered fiemIROBRUSARRLSEANSS AT C, FafF) ARPEHBNR R,

acid, 3-am noadi pic acid, beta-al ani ne,

bet a- ani noPPEE™dNi ¢ acid, - 2-ani nobutyric acid,

4- am nobut g i€ j i LOH I am nocapr oi.c

or a2 oy TGl EPREE b Bl o BRE Gl

g- am o1 Sxsheallyl @mc;yjqipzlkm-@ms Ak, Z@L; eﬁkmil,dxydroxyl—cl-s alkyl, and

, 4- g1 /. C .d, desnosine, 2,2-diam nopinelic

aci d@i@g&gglﬁ%ﬂ{&%propi oni ¢ acid, n-ethylglycine,

N- et hyl aspRiegiselected oy thexsptp bomesting of hydrogen, Cp. alkyl,

4- hydr ox liowﬁaec [ sogeiggséne, al | o-isol euci ne,

N- et i dﬁ:y?ﬁ > Caapeialing; Craglkeb Gy alkenyle bydiogy-Cis alkyl,

6- N- net Jwtkody € paikylNap@Tyk yal i ne, norvali ne,

norl eucine, and _om thine. 20 5. The conpound of claim

4, wherein L i sVRer¥sRajs sgiecigryfegmdhe gionnicaesisting of hydrogen,

nmet hi oni nec, QLIkSBHeASI C:Q'Héﬂ f ' ,

wherein L iic,ga ?égi lgﬁzadlg ¢ g}kﬁlyt%é? 2 W’Fﬁ"éngg?n%gﬂdébcw alkyl,

of cl ai m 1C2-eplkeeylnhydrpxy-€ols @bt dCl.e dkvthendituplkoxy-C s alkyl; or

consi stin fR, .- iy @ O.t-

(O] N%%ﬁ&%%%%%%@é% ’a saturated 3-7 membered

-[ @}W@W@ZB@)@@@F@A@?EW}L, WO 2007/ 092646

_P[C-& 8)8]2 8 %&2?%&8’3&5@%%&%%&%@@%@& 25&3 )czgr%éting of hydrogen,

-[C(O], , CCREARRAZ Byihbk26 .6 alky], @) dryObdHRERIREBW1R one or more
groups selected from the group consisting of C .6 alkyl, halogen, nitro,
amino, Cy alkylamino, perhalo-C_¢ alkyl, hydroxy-C.¢ alkyl, C,.¢ alkoxy,
Ci.6 alkoxy-C).¢ alkyl and COR |3, wherein Ry is selected from the group

consisting of hydrogen, Cy.¢ alkyl, perhalo-C,.¢ alkyl, Ci alkoxy, aryl,
and aryl substituted with one or more of Cy.4 alkyl, perhalo-C, ¢ alkyl,
hydroxy-C).¢ alkyl, and C)_¢ alkoxy-C;¢ alkyl;

Ri10-R11; are each independently selected from the group consisting of hydrogen;
halo, acyl, alkyl, substituted alkyl, alkoxy, substituted alkoxy, alkenyl, alkynyl, cycloalkyl,
“hydroxyl, cyano, nitro, azido, amido, hydrazine, amino, substituted amino,

hydroxcarbonyl, alkoxycarbonyl, alkylcarbonyloxy, alkylcarBonylamino, carbamoyloxy,
arylsulfonyloxy, alkylsulfonyloxy, -C(R117)=N-(0);-R 13 wherein R ;7 is H, alkyl, alkenyl,
cycloalkyl, or aryl, j is 0 or 1, and R 3 is H, alkyl, alkenyl, cycloalkyl, or heterocycle,
R119C(0O)O- wherein R,y is halogen, amino, substituted amino, heterocycle, substituted
heterocycle, and Rp_o-O-(Cszk- where k is an integer of 1-10 and R 5 is alkyl, phenyl,

substituted phenyl, cycloalkyl, substituted cycloalkyl, heterocycle, or substituted
heterocycle; or
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5 -[ (O] " NR21( CR22R23) 1NR26-
-[(O],, NRr1( CR22R23) t ( CR24CR2S0) y-

WO p@(/J64q NR21( CR22R230) t ( CR24CR25) yNR26- , PCT/US2007/003808

-[C(O]10(CR22R23) yR27 (CR33R2s)t NR26 R27 -[C(0)]
VO(CR22R23)y (CR24R25)tO RAC -[C( O], NR21( CR22R23) y
(CRR4R25)t NR26- and R27 -[C(0)], NR21(CR22R23)y
(CR2Z4R25)t O 10 wherein: R21-R26 are independently
sel ected fromthe group consisting of hydrogen, Cl1.6
al kyls, C2.6 al kenyls, C2.6 al kynyls, C3_19 branched
al kyl By tdgthr X0l a3 & AT TN AY .
C2.6 sakg_)(sétgi tut ed aﬁte%%ﬁgt%t@é%ﬁi%{l? t ut eﬂﬁgﬁﬁl);é;dy?rsgnsubsmuted
rpethyleapdiexy tqihdanedions pe pdaldepbay; aady| s, substi tut ed ‘
aryl ' : het.er | S tihtute .6
het ef%gl?{(ﬁig}l lCﬁCai’_%;ﬂIg?Eggyl,gap e’nkaxolﬁe)%/l,y;incg glsefhcé}f’ ha‘iiozﬁ:%y 1, or
hydrewelikoxy; R27 is sel ected fromthe group
consi sting of hydrogen, Cl.6 alkyls, C2.6 al kenyl s,
C2.6 al kynyls, C3-19 branched al kyls, C3_8
Sycl dBkekganspouidl. of chaitust,ivheréid tiad depldne oE2hSeamihts et it £dlog is
al kenyls, C2-6 substituted al kynyls, C3.8 substituted
aryls, 20 substituted aryls, aralkyls,
s, subjptituted C1_6 heteroal kyls, C1_6

6 Retexgpal koxy, NO2, hal oal kyl
i ndi vidual ly sel ected
positive | yahod{ Yo to about 4; and
vi sOor1. WD 2007/ 092646 , CT/OSJSZOOW 003808 45 8. The
conpound of claim1l, wherein mis fromabout 1 to
about 10. 9. The conpound of claim1l1l, whereininis
about 1. 5 10. The conpound of claim1, wherein n is
4f rom@aRQy t . . onmpound. of claim. .
1,  wherej %p;eglngsi%ff ?%%Halﬁgﬁ%mﬂy]ts 81:5%%‘3 %?mmf()aclcgc.’r amino acid
deR¥atisnyBaiein BYe ashiap el dantvetied is seldctedafbantih@2ibup b3nsisting of
T f [ havi.ng at |east about 3.9 .
2o DR, ol Bl AL Dot e B awrpponic aci,
2apipebwirit noidy Haenigoloutpric acid] sipendind acid, 6-aminocaproic acid,

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

cycl oal kyl s,
Cl.6 ngteroal
al koxy, >pfhe
and hal oQ

2-aminopimelic acid, 2,4-aminobutyric acid, desmosine, 2,2-diaminopimelic acid,
2,3-diaminopropionic acid, n-ethylglycine, N-ethylasparagine, 3-hydroxyproline,
4-hydroxyproline, isodesmosine, allo-isoleucine, N-methylglycine, sarcosine,
N-methyl-isoleucine, 6-N-methyl-lysine, N-methylvaline, norvaline, norleucine, and

ornithine.

5. The compound of claim 4, wherein L is a residue of glycine, alanine, methionine

Or sarcosine.
6. The compound of claim 1, wherein L is a residue of glycine.

7. The compound of claim 1, wherein L is selected from the group consisting of
-[C(O)]\NR2;(CR22R230);-,
-[C(O)]\NR21(CR22R2;0)((CR24R25),0- ,
-[C(O)]\NR21(CR22R230)((CR24R5),- ,
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OO0 HO/ / NI O \ ~N\ OO0 I ON1OOO/~\CHO
O-r O rlOO 01l 0 x15 HOJ-1-1 HO ~O ~ O~
Wo2000d4O 0 1 O O Hoi / No\ "N\ OV Q xer/uk2007/003808
[\> 0OV OH OHOI ONW OH O I o- NO 0 XO ~
HOOO NOONOOO p~”"O~0H 0 H W 2007/092646

PCT/ US2007/ 003808 46

-[C(O)]W\NR21(CR22R23)0-,
-[C(O)JyNR21(CR22R23){(CR24CR250)yNR 26- ,
-[C(O)]vO(CR2R23):NRz6- ,
-[C(O)]vO(CR22R23),0O- ,
-[C(O)]NRa1(CR2:R3)NRas- ,
-[C(O)]WNR21(CR22R23)((CR24CR250)y- ,
-[C(O)]yNR21(CR22R230):(CR24CR25)yNR26-
| Ra7

- /"\ |
-[C(O)],O(CR2R33)y (CR24R75)iNRog- >
Ryy

N
~-[C(O)]yO(CR22Rz3)y /N (CR,4R,)O-

Ryy

’ /N e
-[C(O)]\NR21(CR23R23)y (CR24R35)NRg6- and

Ry7

: S
-[C(O)]VNRzl(CR22R23)y‘@(CRMR%):O-

wherein: .

Ra1-Ry¢ are independently selected from the group consisting of hydrogen,
Ci.¢ alkyls, C.¢ alkenyls, Ca.¢ alkynyls, Cs.19 branched alkyls, Cs.g cycloalkyls,
Ci.¢ substituted alkyls, Cj.¢ substituted élkenyls, C,.¢ substituted alkynyls, Cs_g substituted
cycloalkyls, aryls, substituted aryls, aralkyls, C,.¢ heteroalkyls, substituted
C.¢ heteroalkyls, Ci.¢ alkoxy, phenoxy and C;.¢ heteroalkoxy;

Ry7 is selected from the group consisting of hydrogen, Ci. alkyls, Ca.¢ alkenyls,
Ca..6 alkynyls, Cs.10 branched alkyls, Cs.g cycloalkyls, C,.¢ substituted alkyls,
C,.¢ substituted alkenyls, C,.¢ substituted alkynyls, Cs.g substituted cycloalkyls, aryls,
substituted aryls, aralkyls, C,.¢ heteroalkyls, substituted C;.¢ heteroalkyls, Ci. alkoxy,
phenoxy, Ci.¢ heteroalkoxy, NO,, haloalkyl and halogen;

t and y are individually selected positive integers from about 1 to about 4; and

visOorl.



O HO/ SNI ONOH NOOHOO I / I [/ I\1, O-N 0O~
~r~~~U,,, N O OO0 OoXO OOHOOH 0O0Ho/ NO
WO 204709846 D N O yyp O----r OGH 0 O O O O CQCT/UBWM0D003808
OHOO OH ON\V\ /ADOO4Y 0 OO OHON / I V1 OO
O \NI\" 00'~AOOH HO 0 HO
8. The compound of claim 1, wherein m is from about 1 to about 10.
9. The compound of claim 1, wherein m is about 1.
5

10. The compound of claim 1, wherein n is from about 28 to about 341.
11. The compound of claim 1, wherein n is from about 114 to about 227.

10 12. The compound of claim 1, wherein n is about 227.
13. The compound of claim 1 having at least about 3.9‘loading of (L);,-D.
14. A compound of claim 1, selected from the group consisting of

15

- N (o]

“ l o :

N l\\ o/lk/ N /(\,0 A 0\/)\ OH
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f o )
HO. o N o
\N I N I o [ F' '?-}/ o
I\‘ /U\/ © o\/u\



I 0O 0OOOH Nr'" v Ne~~-OpoOp\/70 0 HOOO | N
o0l NOH N\ OIlIOpoNI"HN OHO Sand 0 O
woiedo7/0926k6 1 O p o NOH 0 OO0 o HO/ N $CDUS0b7/003808

,
OH N\ Oo 0 ~. o~ O1INGpB60 a l~ OHH 0 W
2007/ 092646 PCT/ US2007/ 003808 47 15. A conpound of
claim1l having the formrula OO HOOH OOIl N&N, N
r GONOO lidr / ~O COO MO

He = N (+]
N E W (] H 9 4 >
| Q)K/N\g/\o/(\/ iﬁ/\o/\i\/}“\ 0/\[(1: n\/u\o\\\\\
o™ )
AR

Ho)l\/ © °0\/1K

oz

OH




OH NI gt NOO-OOQ OH 0 O16. A nethod of

treating a mamal, conprising adm nistering an
wetdogovicwe armount of 5 a conmpound of claim 1l PCI/ES2007/003808

patient in need thereof. 147 The nethod of claim 16,

wherein Dis a residue of 7-ethyl-10-

hydr oxycanpt ot hecin. 10 18. A nethod of treating a

net astati c di sease selected fromthe group consisting

of solid tunors, |ynphomas, |ung cancer, small cel

| ung cancer, acute |ynphocytic |eukem a (ALL), breast

Eancea, coﬁ@io@h@@f@iauﬁalnﬁeﬁﬁn %%ﬁxg&'\ i c cancer,

gli obl astoma, ovarian cancer and gastric cancer,

conprisi ng; admi ni stering an effective amount of

co |d~o| C agml to a patient in need thereofo o
19. %9.1\ erei b the nmetastipd
di seas i's lbr&ast cdncer and tRe [tondoting of cF

I sw0_Q L H OO0OOI N ’\()—| O o HOOQ \

‘ \O~Oo,]d\lH 20 « The dyof ™
claim19, whef®s e/lbonpound is ac Qi Qi st €T n v
anount s of romabout 5 to about 20ngy/ k/ghﬂf)ose

2007/ 092646 PCT/ US2007/ 003808 48 21. The net hod of
claim 18, wherein the netastatic di sease is col orectal

cancer and : ..
16. A method of treating a mammal, comprising administering an effective amount of

OH

5  acompound of claim 1 to a patient in need thereof.

17. Th¢ method of claim 16, wherein D is a residue of 7-ethyl-10-
hydroxycamptothecin.

10 18. A method of treating a metastatic disease selected from the group consisting of
solid tumors, lymphomas, lung cancer, small cell lung cancer, acuté Iymphocytic
leukemia (ALL), breast cancer, colorectal cancer, pancreatic caﬁcer, glioblastoma,
ovarian cancer and gastric cancer, comprising administering an effective amount of

compound of claim 1 to a patient in need thereof.
15

19. The method of claim 18, wherein the metastatic disease is breast cancer and the

compound of claim 1 is

20 - 20. The method of claim 19, wherein the compound is administered in amounts of
from about 5 to about 20mg/kg/dose.



the conpound of claim1is OO HO\ \ I \' " OON\
OH NOIlIl H/ O- /7 OHOOI/ I N 10 OC HO/ [

WO /092686 0 0O / | r” IxO Ol /N1 OH4 O O o PCT/US2007/003808
O-"--HH OO5 22. The m#8hod of claim 21, wherein
the conpound is adm nistered in amounts of from about
10 to about 30ngy/ kg/dose. 23. The method of claim 18,
wherein the netastatic disease i s pancreatic cancer
and the compound of claimlis O HO/ N\ OOOI NI
\ HOo®WN-\\ . N OO OO HON OOI NI~~0CH O
2.0 \ the metdod¥ Q14 @,\wﬁeré\iln tﬂ@m&%a@aﬁc e ig%glé)gg%t%oc%ncer and
of claim 23, wherein the conpound I's adm ni ster
thrgampsued of elpgml about 10 to about 30my/ kg/ dose. 15
25. nmet hod of preparing a nmulti-arm polyneric
peodr fonmri si ng: :

5 22 The method of claim 21, wherein the compound is administered in amounts of
from about, 10 to about 30mg/kg/dose.

23. The method of claim 18, wherein the metastatic disease is pancreatic cancer and

the compound of claim 1 is

HO.

= I N I o
\N ™ > Y
T
10
24. The method of claim 23, wherein the compound is administered in amounts of

from about 10 to about 30mg/kg/dose.

15 25, A method of preparing a multi-arm polymeric prodrg, comprising:

(a) providing one equivalent of a camptothecin or camptothecin analog containing
an available 20-hydroxyl group and one or more equivalents of a bifunctinal linker
containing an available carboxylic acid group;

(b) reacting the two reactants under conditions effective to form a camptothecin-

20  bifunctional linker jntermediate having an available amine group; and
(c) reacting one or more equivalents per active site of the resulting intermediate

and one equivalent of an activated polymer of the formula @,



(a) providing one equival ent of a canptothecin or
canpt ot heci n anal og containing an avail able

wQ@0oeohpebeaxyl group and one or nore equi val ent sSPOF/US2007/003808
bi functinal Iinker contaidbng an avail able carboxylic
acid group; (b) reacting the two reactants under
conditions effective to forma canptothecin- 20
bi functional |inker internediate having an avail abl e
am ne group; and (c) reacting one or nore equivalents
per active site of the resulting internediate and one

equi val ent whkreih tiRCh Mk glgolyner of the fornmula (1),
WO 2007/ 092646 PCT/ US200 /003808 49 wherein the

formul a (I%éf%\/ OO0Ov [/, - OH OH under

condi tions ectiveg to’to ti-arm polyneric

pr odr ug haV|ng t tructu of 5RIORS OO0 OO0OO

OO R2Ra relan R2, PR3 and R4 are

independently or (L)w+D Lqés a bifunctiona

l'inker; 10 Disla residue of ascanptothecin or a

canptotheC|n ané\og in |s 0 dt a positive integer;
dnis.apagsitive inte rovided that Rl, R2, R3

“é‘HEf endaions fifecty e tagfqrmyt 3281 i-Armmolyrens pradepghavieg the structure

orul ti-arm polynmeric prodrug, conprising: (a) reacting
one equival ent of a canptothecin or canptothecin
anal og containing an available 20-hydroxyl group wth

one or nore equiva ents of a bifunctinal Iinker
containiR
. g\%F/avg O/»\I:i(\y/»h\o,,\“/,Rs
L S
o) 0

-Rﬂ Y

wherein

R, Rz, R3 and Ry are independently OH or (L)-D;

Lisa bifunctiénal linker;

D is a residue of a camptothecin or a camptothecin analog;
m is O or a positive integer; and

n is a positive integer;

provided that Ry, R,, R3 and Ry are not all OH.

26. A method of preparing a multi-arm polymeric prodrug, comprising:

(a) reacting dne equivalent of a camptothecin or camptothecin analog containing
an available 20-hydroxyl group .

with one or more equivalents of a bifunctinal linker containing an available
carboxylic acid group under conditions effective to form a camptothecin-bifunctional
linker intermediate having an available amine group; and

(b) reacting one or more equivalents per active site of the resulting intermediate

from step (a)

with one equivalent of an activated polymer of the formula (I),



carboxylic acid group under conditions effective to
form a canpt ot heci n-bi functional 20 |inker

WO paogopasdé at e havi ng an avail abl e am ne gr oup; Penuds100)/003808
reacting one or nore equivabents per active site of
the resulting internediate fromstep (a) with one
equi val ent of an activated polyner of the fornmula (1),
WO 2007/ 092646 PCT/ US2007/ 003808 50 wherein the
formula (I) is HO \ - OOO-/In OH O O OH OH under
conditions effective to formthe nulti-arm polyneric
prodrug hawhegid he fihuei@yie of 5 RRO(r)v 7~ Ra 0O
OO0 . RZRa wherein a R, R3 and R4 are

i ndependent | y odr (L)mD; ,J is a bifunctional
linker; 1019 Ts a TEsi Rie a~Canmptiot hecin or a
canpt ot heci n ana , mis r a positive integer;

and n is a positjyve integer;” provided that RlL, R2, R3
and R4 are not | OH. '

OH OH

under conditions effective to form the multi-arm polymeric prodrug having the structure

of
I e
. \F’O 4 O .

4
wherein

Ry, Rz, R3 and Ry are independently OH or D)m-D;

L is a bifunctional linker;

D is a residue of a camptothecin or a camptothecin analog;

m is 0 or a positive integer; and

n is a positive integer;

provided that Ry, Ry, R; and R4 are not all OH.



