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in forming prodrugs and conjugates of the cytotoxins of the invention as well as other

15  diagnostic and therapeutic moieties.

BACKGROUND OF THE INVENTION

Many therapeutic agents, particularly those that are especially effective in cancer

chemotherapy, often exhibit acute toxicity in wivo, especially bone marrow and mucosal
20  toxicity, as well as chronic cardiac and neunrological toxicity. Such high toxicity can limit
their applications. Development of more and safer specific therapeutic agents,
particularly antitumor agents, is desirable for greater effectiveness against tumor cells and
a decrease in the mumber and severity of the side effects of these products (toxicity,
destruction of non-tumeor cells, etc.), Another difficulty with some existing therapeutic
25  agents is their less than optimal stability in plasma. Addition of functional groups to
stabilize these compounds resulted in a significant lowering of the activity. Accordingly,
it is desirable to identify ways to stabilize compounds while maintaining acceptable
therapeutic activity levels.
The search for more selective cytotoxic agents has been extremely active for many
30  decades, the dose limiting toxicity (i.e. the undesirable activity of the cytotoxins on
normal tissues) being one of the major causes of failures in cancer therapy. For example,

CC-1065 and the duocarmycins are known to be extremely potent cytotoxins,



30decades, the dose limting toxicity (i.e. the undesirable activity
of the cytotoxins on nornmal tissues) being one of the major causes of
failures in cancer therapy. For exanple, CC- 1065 and the duocarnycins
are known to be extrenely potent cytotoxins. CC- 1065 was first
isolated from Streptonyces zelensis in 1981 by the Upj ohn Conpany
(Hanka etal ., J. Ant/blot. 31: 1211(1978); Martin et at, J. Antibiot.
33: 902 (1980); Martin et at, J. Ant/blot. 34: 1119 (1981)) and was
found to have potent antitunmor and antim crobial activity both in
vitro and in expefCroht abs G isnites! fobi Srepromices Hlasicor dRdy. the421j0}®99
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etal ., Angew. 996 et at,
Chem Rev. 97 %}%7‘38%5?3‘59‘13&5”‘ r“é‘ﬂ'a°“"t“y£tgléﬁ%l%‘w}<’fbel2“% /e %ba‘“‘ Ltd
has prepaklked bwcmseritanseofel G §edB5n demnmtai amsals See, for exarrpl e,

Pat. No. 5,101, O .
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prepari ng 20der} atiyves Pat ent No.

u. S.
5,739, 350; 4,/97i83%3438 %99%2““9&@91‘%’(1 le”@fﬁ"fzﬁm%g@arch has al so
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The Upjohn Company (Pharmacia Upjohn) has also been active in preparing
20 derivatives of CC-1065. See, for example, U.S. Patent No. 5,739,350; 4,978,757, 5,332,
837 and 4,912,227,
Research has also focused on the development of new therapeuntic agents which
are in the form of prodrugs, compounds that are capable of being converted to diugs
(active therapeutic compounds) in vive by certain chemical or enzymatic modifications of
25  their structure. For purposes of reducing toxicity, this conversion is preferably confined
to the site of action or target tissue rather than the circulatory system or non-target tissue.
However, even prodrugs are problematic as many are characterized by a low stability in
blood and serum, due to the presence of enzymes that degrade or activate the prodrugs
before the prodrugs reach the desired sites within the patient’s body.
30 Bristol-Myers Squibb has described particular lysosomal enzyme-cleavable
antitumnor drug conjugates, See, for example, U.S. Patent No, 6,214,343, This patent

provides an aminobenzyl oxycarbonyl.



to the site of action or target tissue rather than the circulatory
system or non-target tissue. However, even prodrugs are problematic
as many are characterized by a low stability in blood and serum due
to the presence of enzynmes that degrade or activate the prodrugs
before the prodnigs reach the desired sites within the patient's
body. 30Bristol-Mers Squi bbb has described particular |ysosomal -
enzyne-cl eavabl e antitunor drug conjugates. See, for exanple, U S.
Pat ent No. 6,214.345. This patent provides an am nobenzyl
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| ess useful, so con{f) t o at Wi |l reduce drug toxicity, such as
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known compounds of similar structure. The instant invention addresses those needs.
20
SUMMARY OF THE INVENTION

The present invention relates to drug-ligand conjugates, where the drug and ligand

are linked through a peptidy! or other linker, and to drug-enzyme cleavable substrate
conjugates. These conjugates are potent cytotoxins that can be selectively delivered to a
25  site of action of interest in an active form and then cleaved to release the active dmug,

One embodiment is a compound of the formula
S I e B

L! is a self-immolative linker;

30 misaninteger 0,1,2, 3,4, 5, or6;

wherein

F is a linker comprising the structure:



are linked through a peptidyl or other linker, and to drug-enzyne
cl eavabl e substrate conjugates. These conjugates are potent
cytotoxins that can be selectively delivered to a 25site of action of
interest in an active formand then cleaved to rel ease the active
drug. One enbodinment is a conpound of the fornula wherein 12 is a
self-imml ative linker; 30mis an integer O, 1, 2, 3, 4, 5, or 6; F
is a linker conpiising the structure: wherei n AA" is one or
nore nmenbers independently selected fromthe group consisting of
natural am no acids and unnatural a-am ng agyds; 5c is an integer
i

fromlto 20; L2 is a self-immolatkve | inkerjand conprises A R17 018 N
(139) w AAM—L2—

wherein
AA' is one or more members independently selected from the group
consisting of natural amino acids and unnatural a-amino acids;
5 ¢ is an integer from 1 to 20;

2. . . . -
L~ is a self-immolative linker and comprises

(R“‘ )w

wherein each R!7, Rls, and R ig independently selected from H,

i/

substituted or nnsubstituted alkyl, substituted or unsubstituted heteroalkyl
10 and substituted or unsubstituted aryl,
and w is an integer from O to 4;
oisl;
L* is a linker member;
pisOorl;
15 X* is a member selected from the group consisting of protected reactive functional
groups, unprotected reactive functional groups, detectable labels, and targeting agents;
and

D comprises a structure:

Ha



wherein each Ay, 1228, and R 9 is independently selected fromH,
substituted or unsubstituted al kyl, substituted or unsubstituted
het er oal kyl 10and substituted or unsubstituted aryl, and wis an
integer fromO to 4, ois 1; L4 is a linker nenber; pis 0 or 1; 15X4
is a nenber selected fromthe group consisting of protected reactive
functional groups, unprotected reactive functional groups, detectable
| abel s, and targeting agents; and D conprises a structure:

wherein the ring systemA is a nenber selected fromsubstituted or
unsubstituted aryl, suiisteinttheig spstenu subrsdmtterdededioe ndaityted and

substituted or “”§A§P§&i@%ﬁé§gé‘gﬁcﬁtﬁé&’81 u%ﬂk&%ﬂ heREHP sEas%g:S?{ are

menber s i ndependent rom H uns ituted
al kyl, substitut edlbd?btiwwdd]ﬁgwwmléﬂgh?@meroaI kyl, a heteroatom a

single bond, or E and gG,ate,d Iﬁén%@ n‘ide el ﬂ};@eiéckeﬁgro&%tq@%tﬁt%&&ct ed
from substl tuted or unsubstituted F tituted or unsubstituted

het er oaryl3 and subgtbstigited dllgy S“H?‘i@‘lﬁ%‘s"tf P%SH'PSélﬂl‘qﬁlélF@P@i&chq lsirqaops asisgle s g
nmenber sel ected fsa@ & E am 876k HRES fohBRABg byRte SBIRARETons Sb&Ek&Ch: T r Om

I'l, substituted or unsubstituted al kyl, substituted or unsubstituted
het eroal kyl, and %E}]snmted aryl, substituted orunsubstituted heteroaryl and substituted or

unsubstituted heterocycloalkyl;
X is a member selected from O, S and NR*;
10 R* is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;
R?is ORM,
wherein R'! is a member selected from the group consisting of H, substituted alkyl,
unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl,
15 monophosphates, diphosphates, triphosphates, sulfonates, acyl,
C(O)R"R", C(OYOR', C(O)NR'"R", P(O)(OR'),, , C(O)CHR"R",
SR and SiR"R"R"™,
in which R, R", and R™ are members independently
selected from H, substituted or unsubstituted alkyl, substituted or

20 unsubstituted heteroalkyl and substituted or unsubstituted aryl,

wherein R'* and R"? together with the nitrogen or carbon atom to
which they are attached are optionally joined to form a substituted
or unsubstituted heterocycloalkyl ring system having from 4 to 6
members, optionally containing two or more heteroatoms;

25 R?,R", R® and R> are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted aikyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NOa, NRlsRm,
NC(O)RY, OC(O)NR"R'®, OC(O)ORY, C(O)R", SR¥, OR"?, CR=NR'®, and

30 O(CH»),N(CH3)a, or any adjacent pair of R, R¥ R’ and R”, together with the
carbon atoms to which they are attached, are joined to form a substituted or
unsubstituted cycloalkyl or heterocycioalkyl ring system having from 4 to 6

members;



R3 is OR', wherein Ris a nenber selected fromthe group consisting
of H, substituted al kyl, unsubstituted al kyl, substituted

het er oal kyl , unsubstituted heteroal kyl, 15nonophosphat es,

di phosphat es, triphosphates, sulfonates, acyl, c(0)R 2R 3, C(0)0OR12,
C(0)NR121213, P(0)(OR12)2" C(0)CHR121213, SR' and Si R121213R14, in
whi ch 1212, 12.13, and R14 are nenbers independently selected fromH,
substituted or unsubstituted al kyl, substituted or 20unsubstituted
het er oal kyl and substituted or unsubstituted aryl, wherein R12 and
R13 together with the nitregem or carbon atomto which they are
attached are optionally jojne HﬁngQ) %2 ubstituted or unsubstituted
het erocycl oal kyl ring system to 6 nenbers, optionally
containing two or nore het%r@@tlbmsfe Hlﬁaﬁﬂdenﬂmlectemoraﬁdsuwituf@wce

menbers independent |y sebh&gk&dd f, Q&Qs&tn@d &rtﬁ%qtﬁﬁm&ﬁ'dan&?l Qfbsthted or
substituted al kyl, unsubstltuteg substituted

unsubstit i ed aryl, sGB§@$WW¥%HMﬁBF@%§§wammﬁh§@6E@@?%ﬂéﬂb%@#%VbaryI,
substi t ut ed heterocycluﬁ@béfﬁﬂmdné@foum uamumaﬁa@pmm%&y eptidyl,

hal ogen, NO2, Nee, ) R15,, Q) NR15R16, OR15, 5, SR15,
OR13. CRI5=NRIS, andcgf@er@euﬁ’z)a%ﬁ%o%eﬁm Wi taocga%p AeRie Wh xh%%w R

R4', R5 and R5', togetatieheditrd dptibdady jfb&feb&f‘foﬁﬁ O4iBstin@edii hﬁ‘dﬂb&;h@d are
attached, are jOIned o for bstitute

rocycloal lSqul1bS <: av1 HnSéJ 1S40 tl nall
cycl oal kyl or het er ocy&f's éiﬂ]?y A SY H?ﬁ39 FBPR S ORUgn gLy
nmenbers; 10aherein n |sommManE@emmhmamwams20,

R®is a single bond which is either present or absent and when present R®

and R’ are joined to form a cyclopropyl ring; and
R’ is CHa-X! or —CHo- joined in said cyclopropyl ring with R®, wherein
X' is a leaving group,
15 wherein R!! links said drug to LI, if present, or to F;
or a pharmaceutically acceptable salt thereof.

Another embodiment is a compound of the formula
X p=F—n o

20 L!is a self-immolative linker;

wherein

mis an integer 0, 1,2,3,4,5,0r6;

F is a linker comprising the structure:

T
g—éAy 12—C

25 AA! is one or more members independently selected from the group

wherein

consisting of natural amino acids and unnatural a-amino acids;
¢ is an integer from 1 to 20;
L? is a self-immolative linker;

oisOorl;



R15 and R16 are independently selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted heteroal kyl,
substituted or 5Sunsubstituted aryl, substituted or unsubstituted

het eroaryl, substituted or unsubstituted heterocycl oal kyl, and
substituted or unsubstituted peptidyl, wherein RI5 and RI 6 together
with the nitrogen atomto which they are attached are optionally
joined to forma substituted or unsubstituted heterocycl oal kyl ring
syst em havi ng fron14 to 6 menmbers, optionally 10containing two or
nor e het er oat ons; LlsahmﬁﬁnwsmaLS|ngle bond which is either present or
absent and when pf & *?q R6 and R7 are joined to forma cycl opropyl
ring; and R7 is 2- oined in said cyclopropyl ring with
R6, wherein X1 |sXa15Iaéf??mbﬁgelg¢t ppm the gien eonyistiRg ¢f droteriest reagii fhictiepat o
L1. present, dg?aupt Qnfrote@Ed @acatmm&%% E;ﬁ'de)éc@ﬁ&ﬁ@él@%ﬁm%&ln % greof.
Anot her enbo ment 1s a conpound of formula X4-H(L4 Li)n-1-D
wherein 2011 3¢ a self-imolative linker; mis an integer 0, 1, 2, 3,
4, 5, or 6, F is bchihpkesa &Q0MEi Sing the structure: wherein 25AA" is
one or nore nenbers independently selected fromthe group consisting
of natural am no acids and unna | a-am no aci ds;

R?
R4.

R4

X - RS
RS

wherein the ring system A is a member selected from substituted or

unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or
10 unsubstituted heterocycloalkyl groups;

E and G are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a heteroatom, a single
bond, or E and G are joined to form a ring system selected from substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or

15 unsubstituted heterocycloalkyl;

X is a member selected from O, S and Nst;

R™ is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;

R? is a member selected from the group consisting of (=0), SR'!, NHR"

20 and OR",
wherein R'! is a member selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted hetercalkyl, unsubstituted
heteroalkyl, monophosphates, diphosphates, triphosphates, sulfonates,
acyl, C(O)R"R", C(O)OR'?, C(OINR'R®, P(O)OR™),, ,
25 C(O)CHR"R", SR"*and SiR"R"R",
in which R'?, R, and R™ are members independently

selected from H, substituted or unsubstituted alkyl, substituted or



cis an integer from1l to 20; L2 is a self-immolative linker; ois O
or 1; L4 is a linker nenber; pis 0 or 1; X4 is a nenber

sel ected fromthe group consisting of protected reactive functional
groups, unprotected reactive functional groups, detectable |abels,

and targeting agents; 5 and D conprises a structure:

wherein the ring systemA is a nenber selected from substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and
substituted or 10unsubstituted heterocycl oal kyl groups; E and G
are nenbers i ndependent |y wseltedthedhderarhyHndsulisgtuiet ot weubstituted aryl,

unsubstituted alkyl, SUbSt‘!vﬂe%r@gpgrgi IkG'mEgQEeHWitHF g%uQE eoﬁ?zﬁ‘faé%mc%

het eroatom a S|ngle bond oi ne orma ri
system sel ected fron1substwhmhﬁwy%ﬁmﬂﬁgﬁﬁspwﬂﬂ@édmaﬁyﬁmngab@%ﬁ@@@ed

or unsubstituted heteroaryl, uﬁﬂgstrﬁﬂ@%!eﬁo%c‘ﬁglk?frmlawEEZHEQQO 6

het erocycl oal kyl; X is a menber selected fromO
R23 is a nenber sel ected fIREMRCR; ORighdly Feniinies P opmeEBRePrensd al Kyl |

substituted or unsubs 1R!‘“E Rt Qﬂ aheRe nRkbbis 1rﬂaﬁn&ﬁﬂ’)} selected from the group
R3is a venber seleqned Iéﬁp&%h% %&ﬁhgﬁﬂ%nsk |ngsofﬁé§ é NHR11
20and OR', s At Reybstigited posEied atdds bt .+ group
consi sting of H, &mmmutetﬂm@d subktitytbd hetaicafd Stnstitdti@d Rdtdeydryl, Sibdafiddt ut ed
neter oal 1 SnSURaLL LS 1 1R TORRRNEARIEL, wighosphet s
C(0) NR121H13, P( omcmﬁ)qcmm@@‘f ORI 1 S OBHL IR BriaR 'SICRT2HR'S) BR14,

O(CHa).N(CHs)s, or any adjacent pair of R*, R*, R® and R™, together with the

carbon atoms to which they are attached, are joined to form a substituted or

unsubstituted cycloalkyl or heterocycloalkyl ring system having from 4 te 6

members,

15 wherein

n is an integer from I to 20;

R and R'® are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or

20 unsubstituted heterocycloalkyl, and substituted or unsubstituted peptidyl,
wherein R’ and R'6 together with the nitrogen atom to which they are
attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heteroatoms;

25 wherein at least one of R*, R*, R® and R”’ links said drug to Li, if

present, or to F, and comprises

R27 28 R1>

AR

W,
RE?' RZB'

wherein v is an integer from 1 to 6; and



in which R12, R13, and R14 are nenbers independently selected fromH,
substituted or unsubstituted al kyl, substituted or unsubstituted

het er oal kyl and substituted or unsubstituted aryl, wherein R12 and
R13 together with the nitrogen or carbon atomto which they are
attached are optionally joined to forma substituted or unsubstituted
het er ocycl oal kyl ring system having from4 to 6 5nenbers, optionally
containing two or nore heteroatons; R4, R4', R5 and Rs' are
menbers i ndependently selected fromthe group consisting of H,
substituted al kyl, unsubstitutesth&kRi", RS1Ha8 R istrelepeadeytly selected from
unsubstituted aryl, substi ter ubstituted het.ergaryl,
substituted heterocycl oal k%%%gsgﬁugegt?g?ng%k{%gd ﬁlgﬁégg%l%ﬁ%ggr S)‘}?SFIR]&%

hal ogen, N2, NR |5R16, 10NEf@kIR Bt @uNRISRES] arQGHE0RE D]

C(O)Ri 5, SRI5, ORL5, CRI5=NRMi@R kiR NGHRLLor bR d] acent
pair of R4, R4', R5 and R5', together with the carbon atons to which
they are attached, are joils&irv@odlybm a substituted or unsubstituted

cycl oal kyl or het er ocyehQaidelbord WRCISY SitHefpri@miongbsért 2 vhel Pre&nt R
menbers, 15wherein n.,is an integer fromlto 20; R15 and R16 are

i ndependent |y sel ¥dtRedreiripithieford aedprwyeded™dunsubst i t ut ed al kyl |
substituted or unsubsw s el €O Mided ¥ saidsydIsirddyLiigOvi®RS, wherein
unsubstituted aryl, substitut ep or unsubstituted heteroaryl,
substituted or 20unsubstitOt'®d “AePeY By cl oal kyl, and substituted or
unsubst i t 1t edr pelptmaybticallyhecepiable Rilghaerd R16 t oget her with the

nitrogen atomto %iaﬁﬁh&%%%dfrf@t?tééﬁﬁ&%gd(?frtl% I%l:u:lonal ly joined to

forma substituted or unsu u et erocycl oa akyl ring system

having from4 to 6 nenbers, optiQ al(w_ _Q_r{]_t1)aL_]1iDng two or nore
het er oat ons; 25wherein at | east oEe P R4;"R4] ” R5 and R5' |inks said

drug to L', if present, or to F, and conpri ses
wherein

L! is a self-immolative linker;
15 m is an integer 0, 1, 2, 3,4, 5, or 6;

F is a linker comprising the structure:
%——(AAI-)—N—(E%
c H o

AA' is one or more members independently selected from the group

wherein

20 consisting of natural amino acids and unnatural e-amino acids;
¢ is an integer from 1 to 20;
L’isa spacer group comprising a primary or secondary amine or a
carboxyl functional group; wherein if L? is present, m is 0 and either the amine of
L? forms an amide bond with a pendant carboxyl functional group of D or the
25 carboxyl of L forms an amide bond with a pendant amine functional group of D;

oisOorl;



each R27, R27s, R 28, and R78' is independently selected fromH,
substituted or unsubstituted al kyl, substituted or unsubstituted

het eroal kyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, and substituted or unsubstituted

5het er ocycl oal kyl ; R6 is a single bond which is either present
or absent and when present R6 and 12.7 are joined to forma
cyclopropyl ring; and R7 is CH2-X1 or -CH2- joined in said

cycl opropyl ring mnth R6, wherein Xl is a |eaving group; 10or a

phar maceutical ly éd@@bﬂ@bmem@%bﬂwmmdr@mﬁmwwét anot her enbodlnent is a

conpound of the formula X4-H(L4)p F-(L1),-fA D Wger$g@ |s a
self-immlative linker; 15mis an integer 0 R or 6; F
is alinker conprising the structure: 3HN-3 0 mhereln

AA" is one or nore nenbers independe t he group

20consi sting of natural am no aci ds~and mno acids; c is
an integer from1l to 20; L3 is a gpa gyp t nprising a .
primary or secondary ami ne or a carboxyl functﬁonal group; wherein if
L3 i s presentdiretlyiaBacledn the@i-teh@ruston @A) wiersaf L3 f or nms an am de bond
W th a pendant car bOX)an 1]; %rz]icngelm%gras!eleg do tu dprn sug)stlglted or unsubstllutcd alkyl,
5 substituted or unsubstituted heteroalkyl, and acyl,
each R®, R™, R?'(’, and R* is independently selected from H, substituted
or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, and substituted or
unsubstituted heterocycloalkyl;
10 and s and t are independently integers from 1 to 6;
pisl;
X* is a member selected from the group consisting of protected reactive functional
groups, unprotected reactive functional groups, detectable labels, and targeting agents;

and

15 D comprises a structure:

wherein the ring system A is 2 member selected from substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or
unsubstitizted heterocycloalkyl groups;

20 E and G are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a heteroatom, a single
bond, or E and G are joined to form a ring system selected from substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or

unsubstituted heterocycloalkyl;

10



25car boxyl of L3 forns an am de bond with a pendant am ne functional
group of Db ois O or 1; L4 is a linker nenber, wherein L4 conprises
(;) R6' R26 R26 directly attached to the N-term nus of (AA),

wherein R2 is is a nenber selected fromH,
substituted or unsubstituted al kyl, 5substituted or unsubstituted
het er oal kyl, and acyl, each R25, R25*, R26, and R26. is

i ndependently selected fromH, substituted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl, substituted or
unsubstituted aryl, subistieubedelorcddrsu®Stant MRE het eroaryl, and

substituted or unsubstg:tuf ﬁlgmﬁe‘?fsaéc%%%h%'slﬁélmeégﬁ%%b&ir@r@djali are
i ndependently integers froml to 6; pis 1 X4 1's a nerber
sel ect ed from t hesugptisiips & gmwbsiftaddeigroalsyloand@eydd reacti ve functi onal

groups, unprotected reaglid NentetREttPRGh HEERUPSnsiHRLSELaR !, ﬁhh@lls,

and targeting agents; ,and 15D conprises a structure; erein

s
the ring system AMAOR . renber sel ected from substituted or
unsubstituted aryl, substiwikted or unsubstituted heterothyl and

substituted or unsubstituted. heterocycloal kyl groups; 20E and G are
menber s i ndependent |y sel €tt §d B/ ?Ct%(ﬁ#b%{ﬁh?g‘to@ﬂ‘%tg?s‘ﬁﬁg stituted

a! kyl, substituted or suhmtuda$ ﬁlkilutn&dmﬁt@t*e@ﬂﬂ&_l skl;ski;utea helebakpainQibptitated
Subst tuted or unsubstreanEh AP G Apl SRRSO
het er oary10 and subst i te. €O "RInSIHOR T GEONRKBY HOXPBI*hal ky! ;
C(O)CHR"R", SR'?and SiR""R"R",
in which
Ru, R13, and R are members independently selected from
H, substituted or unsubstituted alkyl, substituted or unsubstituted
15 heteroalkyl and substituted or unsubstituted aryl, wherein R'? and
R™ together with the nitrogen or carbon atom to which they are
attached are optionatly joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members,
optionally containing two or more heteroatoms;

20 R*,R*, R® and R arc members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NOa, NR”R'®,
NC(O)R", OC(O)NR"R'S, OC(O)OR", C(O)R", SR, OR", CR"*=NR', and

25 O(CH,),N(CHs),, or any adjacent pair of RY RY, R’ and RS’, together with the
carbon atoms to which they are attached, are joined to form a substituted or
unsubstituted cycloalkyl or heterocycloalkyl ring system having from 4 to 6
members,

wherein

30 n is an integer from 1 to 20;

R” and R'® are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or

unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or

11



X is a menber selected fromO, S and NR23; R23 is a nenber
selected fromH, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, and acyl; R3 is a nenber
selected fromthe group consisting of (.0), SR'. NHR11l 5and OR",
wherein Rl is a nenber selected fromthe group consisting of H,
substituted al kyl, unsubstituted al kyl, substituted heteroal kyl,
unsubsti tuted het er oal kyl , nmonophosphat es,

di phosphat es, triphosphates, sulfonates, 10acyl, C(0)R12R13,
C(0)OR127 C(0) NRI 2 R13 un@p@wtmg)ozyd@mmmsamwsm nsalrstitu@i RERISR14,
in which o, R¥ds | ect ed
fromH, substi tut ed or ulﬁlsnﬁstl tutte Fﬁ[ﬁ}%ﬁéﬁm g?@ﬁ?g%ﬂ%ﬂ;éﬁe?ﬂ
unsubstitut ed 15het er @ticksd af%l@?@"@ﬂbﬂﬁedmfeﬂﬂ oyubgiingedrs upbdtiodedar yi |

wherein R12 and R13 tqg@ktﬁroawkltrmk nﬂ{atll'hgg@rﬂ 4@56&%@&005%9511 to
which they are attached are optiona é j oi ned forma substltuted
tj)&

or unsubsti tut ed heteFB‘E?&‘P&%ﬂOI%WleﬁF @V%tem haV| ng from4 to 6

menbers, optionally coitisaisigRGohdWhil is BHeLpriSitRF Rt iR, wikd RésenR® , R5
and R5' are nenbers |nde [‘F??de tly s Iected fr mthe group consisting
of H substitut edm’glaqﬂﬂJ SO PST R YR BEPPE) A1 and substituted aryl,
unsubstituted aryl, sEIStCH ed--0E qrimed fin/daid cyﬂqmds;@hiirtgu&iem“hmﬁeeairoaryl :
substituted het erocycl oal k i %nsubstl t ut ed heterocycl oal kyl,

hal ogen, NC2, NRL5R16, NC(0)1 NRI 51216, OC(0) ORLS, C(0) 1215,
SRI5, ORB) @%@rmmmasmm@m(msm 1S links sasinimertd Laderdsenpat o of
R4, R4', RS qj;ld R5', together with the

or a pharmaceutically acceptable salt thereof.
A further embodiment is a compound having the following structure:
X2—L)—0
15 wherein L' is a self-immolative spacer;
m is an integer of 0, 1, 2, 3, 4, 5, 0r 6;
X? is a cleavable substrate; and

D comprises a structure:

6
R a7
Ha R4|
4
N R
X E O R®
RS
20 wherein the ring system A is a member selected from substituted or

unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or
unsubstituted heterocycloalkyl groups;
E and G are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a heteroatom, a single
25 bond, or E and G are joined to form a ring system selected from substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or

unsubstituted heterocycloalkyl;

12



carbon atons to which they are attached, are joined to forma
substituted or unsubstituted cycl oal kyl or heterocycl oal kyl ring
system having from4 to 6 nenbers, wherein 30n is an integer from1l
to 20; 12.15 and R16 are independently selected fromEl
substituted or unsubstituted al kyl, substituted or unsubstituted
heteroal | cyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or wunsubstituted

het er ocycl oal kyl, and substituted or unsubstltuted peptidyl, wherein
R15 and R16 toget her i ishmembernéleataddom QutSomd N8 whi ch t hey are
attached are optional IR i iRtk bec Bt SHBRLA U & ngxb?tftutla’@ﬁw?s“ tuted
het erocycl oal kyl ring systemhaving from4 ers, optionally
Scont ai ni ng two ofUbH %@ﬂ@P%ﬁﬁ@ﬁ@mmﬂkﬂfmdﬂamls a single bond which
is either present or ad@mnﬁenaaeﬂqetemmm@ég&hpaﬁe;atn@o?@o@rsw QiRed to
forma cyclopropyl ring; and R7 is CH -X -CH - "joined in said
cyclopropfi ring WAR R6, wherein XL is a IeaV|ng group, l1lOwherein at
| east one of R4, R4A', R5, Rerein R15 or R16 |inks said drug toif
present, or to F; or a phagpaceuti cal table sall thereof. A
further embodiment is a co 36@5“#39?%%‘@%’ & PEPOBRAY SE PUCt ure: xzk
15wherein Li is a sel iutistmel akylyvassdtced jlkyn shistiared heategeyl, wfubjmdd 2,

3, 4, 5 or 6 X2is %%t%'oﬁ%i\f %Q(ln% n%\:'ﬁ%%M G pﬁosgﬁa?eqhg%h%%ﬁﬁe!é%ﬁf%a&?q

structure: 20wherein ) . fom
substitut¥d or acyl, C(O)R -R” C(0>0R‘ C(O)NRI-R” P(OYOR™),,
C(OYCHR"R"P, SR and SiRPRPR™,
in which

R, R", and R are members independently selected from
H, substituted or unsubstituted alkyl, substituted or unsubstituted
15 heteroalkyl and substituted or unsubstituted aryl, wherein R'? and
R™ together with the nitrogen or carbon atom to which they are
attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members,
optionally containing two or more heteroatoms;
20 R® is a single bond which is either present or absent and when present R®
and R’ are joined to form a cyclopropyl ring; and
R’ is CH,-X" or —CH,- joined in said cyclopropyl ring with RS, wherein
X'isa leaving group
R*,R*, R’ and R” are members independently selected from the group
25 consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO-, NRISRI(’,
NC(O)R", OC(O)NR”R'®, OC(0)OR", C(O)R", SR"’, OR", CR¥=NR'%, and
O(CH-),N(CH),, or any adjacent pair of R*, R, R® and R™, together with the
30 carbon atoms to which they are attached, are joined to form a substituted or
unsubstituted cycloalkyl or heterocycloalkyl ring system having from 4 to 6
members,

wherein

13



unsubstituted aryl, substituted or unsubstituted heteroaryl and
substituted or unsubstituted heterocycl oal kyl groups; E and G are
menbers i ndependently selected fromH, substituted or unsubstituted
al kyl, substituted or unsubstituted heteroal kyl, a heteroatom a
single 25bond, or E and G are joined to forma ring system sel ected
fromsubstituted or unsubstituted aryl, substituted or unsubstituted
het eroaryl and substituted or unsubstituted heterocycloalkyl; X is a
menber selected fromO0, S and NR23; R23 is a nenber sel ected
fromH, substituted or unsubstintegerdehmal keyd; substituted or

unsubstituted heteroal kyl ,pa € . I nber
7 oRaRy i ingenendgpy sered fppph Sl

sel ected fromthe group consisting

wher ei n R11 i s anymbsiitded el edsétted promsubbiéutgd ketppoatiyh substititadyerof
H substituted al kyl, Wasubstd awtg@ﬂkna.kéﬂxkmma&e@éteaw&sgyzh@wm@'olfyl
unsubstituted heteroal kyl, nono hat es, di phosphat es,

triphosphat es, sul f on&p@stitueie lOCY WRE‘E‘RE‘B“W@G} wrRitited p3rifsio R1 3,

R(0) (OR12) 2" C( 0) CHR12/RE3in FBRkd RéMEeeBleRlidRESnitrBeeWBiotio which thefdke, R13,
and R14 are menbers i ndependently. selected fromH, ubst!)tut ed or

unsubstituted al kyl, §fﬁf? Yo Rregialy 1gnsd tnder ¢ trPuip kR apsabiddcy | and
substituted or unsubsmeﬁemb)ed:amylwngsmf}awmg{%&atiamdmaiﬁmiegehhgr wth
the nitrogen or car bon t.on EWOOI mommﬁteoatig are attached are optionally
joined to forma subst™ ? ey or URSuBstitUed het erocycl oal kyl ring

system haltng from4 to 6 wmﬂnem@ast@mmfmwmbbly%om‘fa Andiy’” tinks sad nor e

het er oat ons; drug to L', if present, or to X* and is selected from the group consisting of

o,

ey

wherein
15 R R¥* R and R* are independently selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, and substituted or unsubstituted
heterocycloalkyl; and
20 v is an integer from I to 6;

or a pharmacentically acceptable salt thereof,

14



20R is a single bond which is either present or absent and when
present R6 and 12.2 are joined to forma cyclopropyl ring; and 122 is
CH2- X1 or -CH2- joined in said cyclopropyl ring wth R6, wherein X1
is aleaving group R4 , R4A', R5 and R5' are nenbers independently

sel ected fromthe group 25consisting of H substituted al kyl,
unsubstituted al kyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted

het er ocycl oal | cyl, unsubstituted heterocycl oal kyl, hal ogen, NOZ2,
NR15R 16, NC(0) R13potBCEyNRGDBE B prORYUFHuNO(OIR s fol BRIE, st@RIrS, CRL5=NR16,
and O(CH2), N(CH3) 2, or any adjaceni—pair of R4, R4, R5 and RS,
together with the 30 carbon atong toYwhich they are attached, are
joined to forma substituted or u ettﬁiuteﬂ cycl oal kyl or

het er ocycl oal kyl ring system havin
is an integer from1l to 20; R3
selected fromH, substituted or
unsubstituted heteroal kyl, substituted
substituted or unsubstituted heteroaryl
5unsubstituted heterocycl oal kyl, and s¥bstitzted wgfsubst i t ut ed
peptidyl, wherein R15 and R16 together with the nistrogen atomto
whi ch they are attached are optionally joined toforma substituted
or unsubstituted het emdeymltieaingyystam Ay Sygitenmekeawd fign fubstitutdd ¢ro 6

menbers, optional 1.0y . r f . ein at
| east one of nenbg¥g£ﬁﬁkgh§%ggméﬁg%ﬁ nﬂ@&%ﬁ?ﬁ%@k@@?%ﬁﬁyﬁégp%% 1, if
present, or to X2unsghstitujed heyerpeycloadldylferonps; t he group consi sting of

23,

Z and X are independently members selected from O, S and NR™;

or

R™ is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;

R? is a member selected from the group consisting of (=0), SR'!, NHR"
10 and OR",

R is a member selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted
heteroalkyl, monophosphates, diphosphates, triphosphates, sulfonates,
acyl, CCO)RRY, C(O)OR', C(O)NRPR®, P(O)(OR',,

15 C(O)CHR"R®, SR'*and SiRR”R",
in which
R, R", and R are members independently selected from
H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl and substituted or unsubstituted aryl, wherein R' and
20 R™ together with the nitrogen or carbon atom to which they are
attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to & members,
optionally containing two or more heteroatoms;
RS is a single bond which is either present or absent and when present R®
25 and R are joined to form a cyclopropyl ring;
R’ is CH>-X" or -CH,- joined in said cyclopropyl ring with R, wherein

X'isa leaving group; and

15



F13R31" O wherein 15R30, R30*, R31, and R31' are independently
selected fromH, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, and substituted or
unsubstituted heterocycloal kyl; and 20v is an integer from1l to 6; or
a pharmaceutically acceptable salt thereof. Another enbodinent is a
conmpound having the follow ng structure: RS5 wherei n the
ring systemA is a nmenber selected from substituted or unsubstituted
aryl, substituted or WisRibstd RUtuedhembtre mdepeydendgndlesteh§drn thagedp or

5unsubst i t ut ed he%&&?tﬁ%%k%%ﬁ%l l\igzgé;’fpﬁnsuénﬁ:%g élfﬁrﬁ‘Eu%sdnﬂ aggndent 'y

menbers selected from S a ne selected
fromH, substitut wv@rzmwﬁwbsuhwwéhptwm mnsghsbigtef befereatvlpgubstituted

unsubstituted het gi9adykiphikyl aRehb@fdtd heterocycloalk helogen 1\1(E§3NRS“Ra menber
selected f 5 °om t heN%(O)R OC(O)NR;S ’@ C(O)(SRlé C(O)%ﬂ SRY, OR CR“ NR'®, and
O(CH,)aN(CHa)z
n is an integer from 1 to 20;
R" and R'® are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
10 unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterccycloalkyl, and substituted or unsubstituted peptidyl,
wherein R'® and R*® together with the nitrogen atom to which they are
attached are optionally joined to form a substitated or unsubstituted
heterccycloalkyl ring system having from 4 to 6 members, optionally
15 containing two or more heteroatoms;
or a pharmaceutically acceptable salt thereof,

A further embediment is a compound having the following structure:

wherein the ring system A is a member selected from substituted or
20 unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or
unsubstituted heterocycloalkyl groups;

Z and X are independently members selected from O, S and N R*%;

R is a member selected from H, substituted or unsubstituted alkyl,

25 substituted or unsubstituted hetercalkyl, and acyl;

16



10and OR', R' is a nmenber selected fromthe group consisting of
H, substituted al kyl, unsubstituted al kyl, substituted heteroal kyl,
unsubsti tuted heteroal kyl, nonophosphates, di phosphates,

tri phosphates, sulfonates, acyl, C(0)R12R13, C(0)OR12, C(0)NR121213,
P(0) (OR12)2, , 15C(0)CHR12R13, SR12 and Si R12R |1 3R14, in which R12,
nl3, v. and R14 are nenbers independently selected fromH
substituted or unsubstituted al kyl, substituted or unsubstituted

het er oal kyl and substituted or unsubstituted aryl, wherein R12 and
20R13 toget her with t R, R 1R ogermmoR> egmrmbeatianpehdentificthted frey tar e

attached are optig 1Ol : . / tituted
het er ocycl oal kyl f? g&%§g@g%ﬁ%§ygﬁéggg%gf%H?%&%&ﬁgggggéﬁﬁ%ﬁﬁqﬁ§naIIy
cont ai n! ng tV\D or uppipstituled vk obs@ntsd heteroaryl, unsubstituted heterR@yli wibgitgdngl e
bond_ W_h| chis ei tH’&Jl'od%lgﬁﬂﬂ,tun&ijstﬁpéﬁ‘[}ter& _a‘ﬂé}pﬂal eﬁ,ﬁ\ﬁﬂ,ﬁ NBGR@,San_d R7
are joined to forma c%clafrogglmrlng' I'S Qﬁl-sl qr - CH2- ' j oi ned
in said cytl opr op)C@ORAOUDNRER'. QFENGR 1 @R s SR "1 FaviRg =JROupd and

RS, R5', and R32 @((;Q—Izmm%,soriaﬂﬂﬁfl@&iﬂ 84 dr\R* FEt € hRIRF kB AROUP
consisting of H substituted alkyl, unsubstLtutedfaIkyI,_subsyltuted
aryl, unsubsti t ut SEPORAPMS B PR Ter redeips i foina SR e d
het eroaryl , subst iistisétel efcmabglt haabyyloalkyniag BSlemthdtigglfrom 4 to 6
het er ocycl oal kyl , g%%%gen, N2, NRi sRi's, 5NC(0)R15, OC(0)NR151-'K16,
OC(0)0OR15, C(O)R %‘, 5, OR15, CR16=NR16, and O(CH2),N(CH3)2 n is an
integer fibm 1 to 20; R15 wrctiR16 are independently selected fromH
substituted or n is an integer from 1 to 20;
R" and RS are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
15 unsubstituted heterocycloalkyl, and substituted or unsubstituted peptidyl,
wherein R and R'® together with the nitrogen atom to which they are
attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heteroatoms,

20 wherein R* comprises one or more cleaveable groups;
R®is a single bond which is either present or absent and when present R®

and R’ are joined to form a cyclopropyl ring; and
R’ is CHa-X' or -CHa- joined in said cyclopropyl ring with R®, wherein
X! is a leaving group;
25  ora pharmaceutically acceptable salt thereof.

Another embodiment is a compound selected from:

Q o
ﬂ'i ¢! E\W~4é~/}Nﬂvf\N
98 ~ r Oﬁ

o)
(“Nin —NH

/N\/' “ : Q_HN 0
O HN )—<i>—§E*LM\_

o NH
NH
O% *



unsubstituted al kyl, substituted or unsubstituted heteroal kyl,
substituted or 10unsubstituted aryl, substituted or unsubstituted
het eroaryl, substituted or unsubstituted heterocycl oal kyl, and
substituted or unsubstituted peptidyl, wherein R15 and R16 together
with the nitrogen atomto which they are attached are optionally
joined to forma substituted or unsubstituted heterocycl oal kyl ring
system having from4 to 6 nenbers, optionally 15containing two or
nore heteroatons; or a pharnaceutically acceptable salt thereof. A

further enbodi nent is.a conpound having the foll gw ng struﬁ:ure(JRG
A-B§ a nmenber sel ected fNQEL&thﬁ ja

wherein the ring sy
20unsubstituted ar I, ybstituted or unsubstd tatedlheterqaryl

substituted or;’Ei Wt ed het¢(ocycl rou s; Z and X are
i ndependent |y~ ers seyet %FqﬂasuRZB
R23 i s a menber sel ected b v-ﬁ!}|ﬁﬂte unsubstituted al kyl ,

25substituted or unsubstituted he?eroallcyl a R4

R4', R5, R5', and R33 are nenbers |ndependentky se ected fromthe

group consistlng of H, substituted alkyl, unsubstituted al kylg,

substituted ar unsubstituted aryl, substi t ut ed heteroaryl i;ﬁ
tuted

unsubsti tuted roaryl, substltuted heterocycloalk
het er ocycl oal ky dl agen, NO2, NR 5NC(0)R15h‘9{XO)N 15

OC(0) OR15, C(0}R 15, ORI5, ,CRI5=NRIS, & 0(6HZ) . N C113) 2 or
any adj acent pair of R4 a S and R5' tmg%(‘gr wi t h& he carbon
atons to which they @reyg e orma substituted or
unsubstituted cycl oal kyl or "het ef ocyeltoal ky i ng system having from
4 to 6 nmenbers; 10wherein n is an integer fromfduto 20; R15 and

R16 are independently selected fromH, substitu ggﬁk unsubsti tuted
al kyl, substituted or unsubstituted heteroal kyl; stituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl,

substituted or Q

s
~ N*ﬁ(_/hﬁ ol
H OH?/\/

N N Ho~oN
S Hp QR
‘DO N
N0 g\[(:> 0
H
O.YNH2
HN
) o) %
y i
H jr”‘ N
N o H H o}
5 O
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15unsubstituted heterocycl oal kyl, and substituted or unsubstituted
peptidyl, wherein R15 and 1216 together with the nitrogen atomto

whi ch they are attached are optionally joined to forma substituted
or unsubstituted heterocycloal kyl ring systemhaving from4 to 6
menbers, optionally containing two or nore heteroatons, 20wherein R33
conprises one or nore cl eaveabl e groups; R6 is a single bond
which is either present or absent and when present R6 and R7 are
joined to forma cyclopropyl ring; and R7 is CH2-X1 or -CH2- joined

in said cycl opropyl ri with-R6, wherein X1 is a |eaving group; 25or
a pharmaceutically ag bEe “sal t thereof Anot her enbodinment is a
m

conmpound sel ect ed.f r DI JN(L,...r N N@HO 0 HNén,0 NH ' -NH
NH2 N\/fl\' 0 N H HSC-J\ Hac~l\ 5 o)
HaC” & N H = ‘ A\
O HN N NS N A AN
zf@ T
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0 CH3CH3 N ONH3C-./..0 H30H--ce 00 H3BCGNN)H 7 O
HNN- - r NAKM TA-NA. --"?.-N O HCH3 0O H CH3 H3G-c H=O0H N, Trit,N
OHp OH H3CH3C CH3CH3 and

and

20



NH2 Nl -12 wherein r is an integer in the range fromO to 24. Any
of these conmpounds can be used as, or used to form drug-1ligand

conj ugat es. In yet another aspect, the invention pertains to
pharmaceutical fornulations. Such formulations typically conprise a
conj ugat e conmpound of the invention and a pharmaceutically acceptable

carrier. 5In still a further aspect, the invention pertains to

nmet hods of using the conjugate conpounds of the invention. For
exanpl e, the invention provides a nethod of killing a cell, wherein a
conj ugat e conpound of the invention is adm ni®$tered to the cell an
amount sufficient to kill the cell. In a prefesfred enbodi nent, the
cell is a tunor cell. another enbodi ment, the invention providgs a

met hod of retarding or 5pping the growth ofy a0 ftunpr infa \

mammal i an subj ect, ng% ¢onj ugate ¢ fi ~NAAY o
admi ni stered to the @i ex ieat o betard or stop o
grow h of the tudgib Qvhe ct®, advantaggs and objects of
the invention Wl “be apparent fronreview of therdetail ed
description bel ow. 15BRI EF DESCRI PTI ON OF THE DRAW NGS

Non-limiting and non-exhaustive enbodi ments of th®%=present invention
are described with reference to the followi ng drawings. In the

drawi ngs, like reference nunmerals refer to |jke parts throughout the
various figures unless otherw se specified.l\L\
a

Ct

| I I
I r ST

~N O  Hn o

e

HN

E 9 o N
s i abin

HN

A

0% TNH,

wherein 1 is an integer in the range from 0 to 24.
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For a better understanding of the present invention, reference wll
be made to the 20 followi ng Detailed Description, which is to be read
I n association with the acconpanyi ng drawi ngs, wherein: FIGS. 1-3 are
graphs of nean tunor vol une, nedi an tunor vol ume, and nedi an % body
wei ght change, respectively, versus days past dosing for a first in
vivo study; FIGS. 4-6 are graphs of nmean tunor vol ume nedi an tunor
vol unme, and nedi an 25% body wei ght change, respectively, versus days
past dosing for a second in vivo study; FIG 7 contains logistic
curves fitted for Avgefthuscanburtie chyn-be osetl ms, oowpdigdties dagt gdnti eorfresiad. t | ng
ECS0 val ues, in LH%P an%ﬁ]lgra gegt' 918 ﬁl%«Lrltl%l’! rtains to Lx%ace% 1%1?1% Izﬂl%nsg.rﬁgbs
of mean tunor volu versus days past Eleosmg or g LRI rd i n VT VO

st udy; 30FI G fognuéstpmsdimesllyeamnse fonjreati compbandypt the inyerttioe prige ' ver sus

days past dosjzRehafdficaiPSectibictalif2y, Vi VO st udy; FIG 10 contains
graphs of nean tunor vol une versus days past dosing for a fourth in

vivo studys FI G Inptill @ Suthetiaprectytha grention pereip erinahedsofnsing the cetingage
versus days Rasbodl@sdrg ifvefitidah orfRMASIE tHeinWhib pefv1deya méthddof kiflinks @
graph of mean tunor vol une versus days past dosing for a fifthin

vi vo study; ekl qyherpip E’icgnléga&rcﬁﬁ’ﬁo‘ﬁfl Oﬁ%%tﬁ"%“ﬂﬂ‘bﬁs adrgipiiEd {PePsqst WAYS"past
dosi ng for a saffisieht tb Kill ie\eoll, STh 4 @yeferred embodiment, the cell is a tumor cell. In another

embodiment, the invention provides a method of retarding or stopping the growth of a
10 tumor in a mammalian subject, wherein a conjugate compound of the invention is
administered to the subject an amount sufficient to retard or stop growth of the tumor.
Other aspects, advantages and objects of the invention will be apparent from

review of the detailed description below.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting and non-exhaustive embodiments of the present invention are

described with reference to the following drawings. In the drawings, like reference
numerals refer to like parts thronghout the various figures unless otherwise specified,
For a better understanding of the present invention, reference will be made to the
20  following Detailed Description, which is to be read in association with the accompanying
drawings, wherein:
FIGS. 1-3 are graphs of mean tumor volume, median tumor volume, and median
% body weight change, respectively, versus days past dosing for a first in vive study;
FIGS. 4-6 are graphs of mean tumor volume, median tumor volume, and median
25 % body weight change, respectively, versus days past dosing for a second in vivo study;
FIG. 7 contains logistic curves fitted for various antibody-toxin conjugates and the
resulting ECsq values, in LNCaP and 786-0O cells;
FIG, § contains graphs of mean tumor volume versus days past dosing for a third
in vivo study;
30 FIG. 9 contains graphs of median body weight change ‘versus days past dosing for
the third in vivo study;
FIG. 10 contains graphs of mean tumor volume versus days past dosing for a

fourth in vivo study;
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FIG 14 is a graph of nean tunor vol une versus days past dosing for a
seventh in vivo study; FIG 15 is a graph of nean tunor vol une versus
days past dosing for a eighth in 10vivo study; and FIG 16 is a graph
of nmean tunor vol unme versus days past dosing for a ninth in vivo
study. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 15 Abbrevi ations "Ala,"
refers to alanine. "Boc," refers to t-butyl oxycarbonyl. "CPI," refers
to cycl opropapyrrol oi ndole. "Cbz," refers to carbobenzoxy. 20"DCM
refers to dichloronethane. "DDQ' refers to

2, 3-di chl or o- 5, 6- BiG yhemwtaibhs deaptent mgdinmmde weitDicREA! varsef éays pasodosing
di i sopropyl et . ae. " .. refers to N, N -dinethyl et hyl ene di am ne
" RBF"prePgrs f?%llegﬂrngﬁﬁé ott'om fl ask 25" DVF" referg to Y

N, B- di met hy! f or nafiCe &2 is RlARESe megh tmor yabumg: Yefsugidayepasydosing froy fift) inH-

I, 2,3-triazol@l,4way;bl pyridin- 1 - ylinmethyl enej-N nmethyl met hanam ni um
hexaf | uor ophosphate N-oxi de The synbol "E," represents an =
enzymati ¢ ajp ly cl eg%é%lpégaplbgfrp}ean ey volymas epsus qays past dosing for a sixth in

1- ( 3-di met hyl,agisaegr opyl ) - 3- et hyl car bodi i mi de.

FIG, 14 is a graph of mean tumor volume versus days past dosing for a seventh in
vivo study;
FIG. 15 is a graph of mean tumor volume versus days past dosing for a eighth in
10 vivo study; and
FIG. 16 is a graph of mean tumor volume versus days past dosing for a ninth in

vivo study.

DETAILED DESCRIPTION OF THE INVENTION

15  Abbreviations
“Ala,” refers to alanine.
“Boc,” refers to t-butyloxycarbonyl,
“CPL” refers to cyclopropapyrroloindole.
“Cbz,” refers to carbobenzoxy.
20 “DCM” refers to dichloromethane.
“DDQ"” refers to 2,3-dichloro-3,6-dicyano-1,4-benzoguinone.
“DIPEA?” refers to diisopropylethalamine
“DMDA” refers to N,N’-dimethylethylene diamine
“RBF” refers to a round bottom flask
25 “DMF” refers to N,B-dimethylformamide
“HATU” refers to N-[[(dimethylamino)-1H-1,2,3-triazolo[4,5-b]pyridin-1-
ylJmethylene}-N-methylmethanaminium hexaffuorophosphate N-oxide
The symbol “E,” represents an enzymatically cleaveable group.
“EDCI" refers to 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide.
30 *“FMOC? refers to 9-fluorenylmethyloxycarbonyl.
“HOALt” refers to 7-aza-1-hydroxybenzotriazole.
“Leu” refers to leucine,

“PABA” refers to para-aminobenzoic acid,
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30"FMOC" refers to 9-fluorenyl net hyl oxycarbonyl. "HOAt" refers to
7-aza- 1- hydr oxybenzotriazole. "Leu" refers to | eucine. "PABA" refers
to para-am nobenzoic acid. "PEG' refers to polyethylene glycol.
"DBU' refers to 1, 8-diazabicyclo(5.4.0)undec-7-ene. "DIEA" refers to
di i sopropyl ethyl am ne. "PMB" refers to pcira-nmethoxybenzyl. 5"TBAF,"
refers to tetrabutyl ammonium fluoride. "TBSO, " refers to
t-butyldinmethylsilyl ether. "TEA" refers to triethylam ne. "TFA"
refers to trifluororoacetic acid. "EDC' refers to ( | -Ethyl

- 3- (3-di net hyl | am nopr‘8g§ teteartb pdydthylede gly@hy dr ochl ori de)

Cetraf | Uor oborate) *HORE Ferere EoRry Al S aes e R agore
The symbol "Q' refers "Pé&EAR el tapenrryledybamine. di agnosti ¢ agent or
15det ect abl e | abel . “PMB” refers to para-methoxybenzyl.
5 “TBAF,” refers to tetrabutylammonium fluoride.
*TBSO,” refers to r-butyldimethylsilyl ether,
“TEA” refers to triethylamine,
“TFA” refers to trifluororoacetic acid.
YEDC” refers to (1-Ethyl-3-(3-dimethyllaminopropyl)carbodiimide
10 hydrochloride)
“TBTU” refers to (2-(1H-Benzotriazole-1-yl)-1,1,3,3-tetramethyluronivm
tetrafluoroborate)
“HOBT” refers to N-Hydroxybenzotriazole

The symbol “Q” refers to a therapeutic agent, diagnostic agent or

15  detectable label,

Definitions
Unless defined otherwise, all technical and scientific terms used herein generally

have the same meaning as commonly understood by one of ordinary skill in the art to

20 which this invention belongs. Generally, the nomenclature used herein and the laboratory
procedures in cell culture, molecular genetics, organic chemistry and nucleic acid
chemistry and hybridization described below are those well known and commaonly
employed in the art. Standard techniques are used for nucleic acid and peptide synthesis.
Generally, enzymatic reactions and purification steps are performed according to the

25  manufacturer's specifications. The techniques and procedures are generally performed
according to conventional methods in the art and various general references (see
generally, Sambrook et af. MOLECULAR CLONING: A LABORATORY MANUAL, 2d ed.
(1989) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., which is
incorporated herein by reference), which are provided throughout this document. The

30  nomenclature used herein and the laboratory procedures in analytical chemistry, and
organic synthetic described below are those well known and commonly employed in the
art, Standard techniques, or modifications thereof, are used for chemical syntheses and

chemical analyses.
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Definitions Unl ess defined otherw se, all technical and
scientific terns used herein generally have the sane neani ng as
commonl y under stood by one of ordinary skill in the art to 20 which
this invention belongs. CGenerally, the nonenclature used herein and
the | aboratory procedures in cell culture, nolecul ar genetics,

organi c chem stry and nucleic acid chem stry and hybri di zation

descri bed bel ow are those well known and commonly enployed in the
art. Standard techni ques are used for nucleic acid and peptide

synt hesi s. Gener alfhegﬁﬁlne'iﬂzwattib@gmémnﬁems toamygdn p oengfongithatovhes pepst ar e
per formed acape, tleAlioul DR AUBIAGLHCET: &5 P Bel b SIS niflnal

t echni ques an pro edur&s are genefa y per?orneé according to
convent i onal tlﬁ@d&caiqu% itay desizphls theh i gpayeinegenl also b¢ earelledls (see
general ly, Saémr,%qlge ke eften. MOLECULAR CLONI NG A LABORATORY MANUAL, 2d
ed. (1989)_ Cold Har bor Laboratory Press, Cold Spring Harbor,
N.Y., whichis in '&Fr‘f)‘a‘r SY'etgxinels itgpdqshio Flésf“é‘rtbeh%i’é‘)“cwwmért@ detisd i ded
t hr oughout  t hifctdpditERMiotoxiE f&ecaa&nwme NChabii¢ Beddd Btk thedzitAr@fdnd he

| aboratory pr oceg {ee'slﬂifn a‘i%@l chem str nd or anl c sypt hetic
descri bed” bel SR AP HEY T i XE‘H Wcﬁﬂtax‘%lﬁ%bdﬁa\? W@Bea %he
art. Standar dmtxﬁﬁdsmi:cq:umgstam dmdmﬁycﬁ:ast theas- mG&arnecnﬁmlaﬁtendmsgd for
Ce Ca o MR AN SRS AR IS o RS o
in a ther b(beutsmw&mgs @ﬁﬂemnywe @RIDLPIFED anpmmtmse@lda desired therapeutic
effect on a ”ﬁmm‘rhe R }oﬁl%gtdnﬁ%eq G'hx'{lg ?uaatle‘t it Sseffiglig abl e that the
t herapeutic agent also fie tar get cell. 5The
term "cyt ot oxntwwhailseablm@ﬁmefﬁl @ C%mnéth@%w&pm m@oca@@mcehww}@gmﬂ he
desired eff egh metodp@hl@rott bALMHGs ste@ctﬁf@l@qegm&@td @hmﬁé&c@&g% Eiacﬂ?@-ns
that the agent arrests the growh of, 11.1s the cel npl ary

Gyt ot oxi o= EPUEoNp ity BRIt GHR SR B PIRY P8 PRcc ool -

conbr et astsmti ns, ﬁuoﬁalr"wﬂ(b;nsmtbmﬁd 6Gneh) B Pondgdtuld-dsefalah the BkardRiteatitics ,
anthracyclineg, and r C ' '

B tﬁ A da onpol de Bm(‘llher tot oxins i ¢l ude
TyCot ox| ns, | 1 BPSERBT O 6 AT B eee B R AR R S B
and nmayt ansi nesaglsf théfhaort ecrted py tmdroug:lls aMakerhae tesideréds afsecanj ugat e”
are used her e‘hﬂgnostic agents.”
The term "selective” as used in connection with enzymatic cleavage means that
20  therate of rate of cleavage of the linker moiety is greater than the rate of cleavage of a
peptide having a random sequence of amino acids.

The terms "targeting group” and “targeting agent” are intended to mean a moiety
that is (1) able to direct the entity to which it is attached (e.g., therapeutic agent or
marker) to a target cell, for example to a specific type of tumor cell or (2) is preferentially

25  activated at a target tissue, for example a tumor, The targeting group or targeting agent
can be a small molecule, which is intended to include both non-peptides and peptides.
The targeting group can also be a macromolecule, which includes saccharides, lectins,
receptors, ligand for receptors, proteins such as BSA, antibodies, and so forth. In a
preferred embodiment of the current invention, the targeting group is an antibody or an

30  antibody fragment, more preferably a monoclonal antibody or monoclonal antibody
fragment

The term "self-immolative spacer™ refers to a bifunctional chemical moiety that ig

capable of covalently linking two chemical moieties into a normally stable tripartate
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i nterchangeably. Both refer to a conpound that is relatively

i nnocuous to cells while still in the conjugated form but which is
sel ectively degraded to a pharmacol ogically active form by
conditions, e.g., enzynmes, located within or in the proximty of
target cells. 15The term "marker"” is intended to nean a conpound
useful in the characterization of tunors or other nedical condition,
for exanple, diagnosis, progression of a tunor, and assay of the
factors secreted by tunor cells. Markers are considered a subset of
"di agnost i ¢ agderul, The self-immolatiFh epatee isrprpablelof gohtmgdushisseprs@ialg From the
connection w | 20 the rate of rate of
cl eavage of t%%nﬁgﬁﬁgﬁ%%F%?gﬂgﬂgtr@?g?c%eﬁgetﬁ{ the rate of cl eavage of
a peptide having Ahe tamd g g ddpuelrt as piendeditevgcan@inepicty having a defprgableer ms
"targeting grﬂ?@cﬂ@}qemﬁ@?g?lg yNg agent” are intended to nean a noiety
that is (I e to direc he entity to which it is attached (e.g.,

t her apeut it agent Torteincleayesbly goup' fsaw@'éiﬁd toapgan 2 fgietydhas ippneablegn givo.
specific typa)xé}fnaﬁlsdﬂﬁl‘clé‘a@l:dble%fouﬁ’zéliobv?ﬁf]@Euﬁfv&[dﬁlafthahlh&m%ﬁﬁiabéﬁﬁ& g@dnat a
target tissu or. e e atu e eting group or targeting
agent can beebé' freng ¢ ﬁ?‘r’%‘?%ﬁ‘lﬂ %gen%f“ctﬂeieét O%ﬁfg & gp‘?ﬁ@l‘:lﬁiﬂfeé“ﬁ%g'ﬁ

non- pept i des lake ipegtiablesleavdhiz vtvarbgehh|bm@gg51®uﬁro®ma1ta1rmmeagamay

macr onol ecul & m@’lﬂocgnwggéeydelghoutqcc r:’a.%‘oteis%l a 1E IQd%btdre,spo %lﬁfem:biﬁ/gand

for receptors, suc I'es
preferredl® nbmlmwble@foup heelextadrse fiat dcrivaginn paoms attthﬁeiemarigmqf agiogs oup i s

an anti body %hi&'} Elnba gé/m Ihé?a?%?cmﬂs '@ Al &[1513} %{ss@es@ﬁ%ﬁ%ﬁzona'

anti body or m)noc ona antl he term "se
spacer" refertke %%Oﬁh%ﬂﬁem‘i‘@rﬁrﬂa@%’ml‘dw Syhickerypge Mat beeszyermpaide of

coval ently | iRihig anmmam &@Leaaglg@;hpsqmaamu@ I RId Yr p%}J@&el e
tripartate nol ecuf he sel f-inml ative spacer is capable of

spont aneous| y°EEsat @i‘t eﬁq‘:}w’fﬂ? DIRTHEMTE G I HF afaghdpt ‘ﬂ"ﬂé"aﬂiﬁ?ﬁﬂ HHIEH e
first nDi gty tb the GhiRAVWHile the degree dhieal R Fte’ dlBineaheabis Qotlcabal (o thes

tended t h d bl h
o oper ty. - STHE PP e e AT & S rRe IME e MG M gh O Aoy Bt y
that is unst alfthe cieaemlwgroumeefcbmabhyhet tleod'sotapavigablEhogrs@lp”  al | ows
for activati qlgmgjisug&gtﬂgs{ﬁ%mg% Fglgﬁ{ﬁgﬁ%%c agent by cl eaving the
e rest t

mar ker or agent from _ e conjugate. Operatively defined,
the |inker is preflertel Vigaieassagany molkicyle thaispedifecalhy ihds gi adtively

envi ronnestf . ,{figaed &t QA T R¥h H&Q&%toi rs%.ﬂlﬁméntﬁgef'ﬁe Qéémmaﬁth%ﬁhel binding
linitation, e, g., enzymatic, reductive e Preferably, 10the

P .
cl eaveabl e grbtswﬂitgrg%téFlé?ftﬂéﬂw?&awwa%oféze%nidv@flwéﬁﬁn@@éﬁr wdfRePEs desired
site of acti GReeof (e.g., a monoclonal antibody or fragment thereof), enzymes (e.g., fibrinolytic

enzymes), biologic response modifiers (e.g., interleukins, interferons, erythropeoitin, or
colony stimulating factors), peptide hormones, and antigen-binding fragments thereof.

25 The tenn “cyclization reaction,” when referring to the cyclization of a peptide,
hydrazine, or disulfide linker, indicates the cyclization of that linker into a ring and
initiates the separation of the diug-ligand complex. This rate can be measured ex sity,
and is completed when at least 90%, 95%, or 100% of the product is formed.

1 L

The terms “polypeptide,” “peptide” and “protein” are used interchangeably herein
30  to refer to a polymer of amino acid residues. The terms apply to amino acid polymers in
which one or more amino acid residue is an artificial chemical mimetic of a

corresponding naturally occuiring amino acid, as well as to naturally occurring amino
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whi ch can be a site in or near the target cells (e.g., carcinom
cells) or tissues such as at the site of therapeutic action or marker
activity. Such cleavage may be enzymatic and exenplary enzymatically
cl eaveabl e groups include natural am no acids or peptide sequences
that end with a natural am no acid, and are attached at their

carboxyl term nus 15to the linker. While the degree of cleavage rate
enhancenent is not critical to the invention, preferred exanples of

cl eaveabl e Iinkers are those in which at | east about 10% of the

cl eaveabl e groidpsiyars atcd eavedralnodcheinphmoiad asd podymr Wiickd twni24lsbour s of
adm nistratio f. .at | east about 35% The term"ligand"
nmeans any nnf%%“?gé?%ﬂégggéﬁg%gcalIy bi nds or reactively 20associ ates
or conpl exes w t hTke trracapirgracidSufestte adteallyanetirgegrnd sxhdtets amimagrtds, aor

ot her Dindi ndyiah 6nf0 o bA@Cka G, aaﬁrn?rjnél%yt‘ﬂat fﬁéa&mhgﬁﬂm Hinfands

i ncl ude antibodi es and f g nts thereo onal ant1 body
or fragnmem ttheergwAlly Occelﬁwwoo@df‘g Naﬂﬁlbropwmrwmewéﬁéy%@pse ehiogtdogi c
response nodigyigl 3ndti€ célie; asiwail 8§ & Iésnn.s acilldthR ble @t QMoaifl, ¥l r opeoi tin,
or col ony stlnulatln factors? peptide hornones, and antigen- b|nd|ng

fragnents t héwélarypéér\*ﬁé PRBPRS HEWP, "’z*api RRSIhessERe: dnino ARaPesiefetE fhg

to the cycli Zoaﬁlp@iﬂdﬁfaat&a\@&]ﬁsbﬂemsi&)éﬁkﬂﬁ@ﬂ fectu@las 8 h@uhily dewrtinddetio
i ndi cates the I%ycl i za er into a {%?‘gj and.initiates

n of
e Sat o ot Gy oha PR AR bRt Vo] 4P Blpitstiteatet od
ex situ, Hnhd anR grmmspé £ echoydnies nameul:xeastethma%: s@ﬁ%de (n’[et}ﬂ.cﬁlﬁ%mfhyl he

product is fo{’f(?:%an eaglf En%{?g&av&%g%ﬁ%%ﬁi 11% n%Héucm % moglﬁ_F&)pacl}'rl_ll e

are used inter
acid resi duesback'ﬁb@%,tbehmmamlye basicghdrmien ampmlep@hym@ depurhg amhnoone or

more am no agkfl HRSLEAHSadBmAMaFbL hdh ﬁllpallmﬁm%&imime%ﬁa& ltsg F&I;ur&,r to

corresponding naturally occurring amno acid o naturally
occurring amafnineel i pwiwpiirtae iamptionef A el Wey é’@@@lﬂ?l@ Aénesing w6 saci d

pol yner. i e&@ckﬁﬁnﬁcﬁ&o&b&ﬁd@dﬁﬁ%ﬂ%@%&u&ﬂ@ thh@§ BFferdRttiloRQEY general chemical N
term"amno acid" refers to natéral |y occurri ng and syntheti ¢ am no

acids, as welSush¥e FfrATIngErig HhAPYG BATHKT HETH& ﬂ“%‘ﬂ@t"F‘&‘é‘”’tghat
function in amimndr Thd tin amnz&mlk'zmhle atidltibl inBntad t@fk@lldfdiat g IEm no aci ds.

Natural |y occurri.n 1 NO ids ose _encode
COde as V\Bl | H%EEOC (] gglgloglrﬁf%%e tg?ﬂtﬁ ?lﬁaltoc%l.ll}]éngl IaT.1t1n0 ac}ayc(lfs?n%egaqmée IFIS

hydr oxypr ol i rimtheyurﬁastbwtyglthﬂtmmmtmdradllr@-aplhasblhozéemphg;es ﬁrﬂlmnaml d
anal ogs raf erg,; 1,060 gyfgnﬂamhnﬁrﬁodﬂﬁeﬁ%ﬁbsﬂﬁ&gﬁ 833116 .48 i)

structure as a natur occurring am no acl €., an a carbon that
is bound to ayrﬁlgfélﬁf@géwdlﬁadwab@w? ot g pot hawefém mncgafcmabawwyme an R

group, e.g., ch:ﬁﬁmﬁﬁfehafo: Iéﬂ?&l&ﬁ&'gj’ﬁ]ﬁo el HoRE amiHofaeidd &%pxlﬂﬁé hi oni ne
met hyl sul fonium __Such anal o have nmpdified R groups (e

nor | euci ne) GPHIPAR %“Psé'alteﬂé‘b‘tlﬁ’d’épsb%{@%‘ﬁﬁé‘%‘ds BOPIRAREPRO e basi o

chemcal str qmmwy 1$ogBnated falkiy it ylypgimibé I' WA aAdhBOtoATinker onJugm &0
he used,in art cul I

acid thatzﬁma ” tF truI Lin ?ﬁﬁ V\:g LS g
precursor~to BRI He féf‘fﬂl &% Ko ?/fé’ 0 ABe AP IS BT o UP S in the
i ver. Am no caboxylisrncidegrogsof iefaeirg adib he beehe mplecad witlhapoeidd®)) glvag. have a
structure that, § g, dLHR" §Manld G0 4G 19206 A1aGIEELE 3 so forth.
Amino acids and peptides may be protected by blocking groups, A blocking
group is an atom or a chemical moiety that protects the N-terminus of an amino acid or a
30  peptide from undesired reactions and can be used during the synthesis of a drug-ligand
conjugate. It should remain attached to the N-terminus throughout the synthesis, and may

be removed after completion of synthesis of the drug conjugate by chemical or other

conditions that selectively achieve its removal. The blocking groups suitable for N-
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structure of an amino acid, but functions in a manner simlar to a
naturally occurring amno acid. The term "unnatural amno acid" is
intended to represent the "D' stereochem cal formof the twenty
naturally occurring am no acids described above. It is further
understood that the termunnatural am no acid includes honol ogues of
the natural 20 am no acids, and synthetically nodified fornms of the
natural am no acids. The synthetically nodified forns include, but
are not limted to, am no acids having al kyl ene chai ns shortened or
| engt hened byterayims protewipnceer xdirkna oimshe ag ok pﬁpti@xﬂldmstum rfxemplang dlocking

ATy T T

When attachedhiogda |inker or conjugate of 25 the |nvent| on, the

amno acid is in tl‘mﬁlechl'f:H’ Q-}el@tgd ﬁmz%guc@&h&lw%f' I%l’l&éﬂ%h&‘i an EHT% the
car boxylic acllwtilwgrou of the amno acid been replaced wth a keto

(C(0)) group.t g1 elipey pinglgr g pble-syandgd Wn@hesﬁﬂd@“éq%ﬂﬁeﬁ nycleic acids

- C(0) - CH( Nll?c)mts}hi%g ki nS8edtiaé kdlogs or modifiblhRRLAAE Feciguead BAiNRERS ivdRs may
be protected b rou is an atomor a

L\OCkI ngétugr oups. A bl ocki n)g[
chemi cal noi fSYIRSHE PRAL CEY g nihaHiyL %?“”ﬁn“’lﬁ?ﬁ]}%e $@i or a 30
pepti de f rombu.:rmdgwamdw;emhammamhmm hﬂ\ﬂl&ﬁdrednﬁtdbﬂlgaeﬂhﬁuﬁeylﬁ&rhesi S

of a drug-Ii at e. d remain at
N torm nos. ¢ ATBHRON TRt ayHbady £t Fhth BiloPENE e Purell,

conpl et i ol ofhrrs'ymnhﬁss@omfhictam pdq:sugnazmnqmgmtbyibyosglmmsca‘inahnetmlher
condi tions t *}ﬁ;spﬁ&%&hldfﬁlﬁxg%mu%%&dgé BeiBERYERe acill@NLPCKI NG G OLIpS

suitable fo rotection I known In"the art of
pepti de chem st r yUnlgsg ethpiviseyndishisé lipagcdiroupec dardieatace dsgimplicélynot

limted to, RYSLOARK coteAMBY nRRIMd vAAMs GRIBOPENERX ol Bddn ChI Ori de.
"Nucl eic acid" reéefers to deoxyribonucl eotides or ribonuc| eotides and

pol yners 5t herRsBtions) aad copaplerasnizgy ssavepses.db el ¥-leseanere g AistndiraEd t er m
enconpasses IFyedifaly, a@gcﬁﬁawﬁiﬂblﬁéuﬂétiﬁmo e AtEdveDh deer ﬁﬁh@lb&lgélcékrm

nmodi fi ed backho re dues or Ilnka th

natural ly occ Se]?’ff gt OH%?‘L??Oé %C*B‘@@hiﬁr ?f%“s \ﬁ%‘]ﬁ’ ffmt %V’éh BPRT ar
bi ndi ng pr opebns&a|amﬂoxeﬂsmyhmmee’mmemmtzmwhleWQciacnddRasnﬁ) 081 clooBr e

met abol i zed Id?lts LA )n ?frBrgll 8?19' %60t‘ % ?ﬁ%ﬁi@é%&ﬁiﬁgﬁ% int e? aie%o g'eﬁ ‘Probes

Exanpl es of suc anaTo s inc
phosphor ot hi datie® (liﬂf-"rdis Eh@ﬂelarmmstmcelgd imtd"iyﬂelcme@bhowatge@; cDNA,

chiral - neimylmm%gggagggogge kT yARL ¥k T 1 bonucl eot i des,

peptide-nucleic acids (PNAs). Unl ess ot herwi se i nd| cated, a
particul ar nucl ei Breawnkp! S8Guetheberaniizsdipnphang pt displaspirsmsadiadss o a

conser vat i velbyndTadidds @R pmf dcaich HeRBPIERA nloRnbis attdlRANEE AhRINEQEPMe
substituti On??%ﬁl ,;\d coc{”rsg enentary sequences, as well as the sequence
explicitly i APEHPSd ¥BSHe¥ffi cal |y, degenerate codon substitutions

may be achi eved bmeg@me‘mayu”mg itscftpl eNRA DT hrdthedBubdtitieitemédns, nfle@oSi ti on
of one OI’ &el%elseest(x:aE , s(rgléht%lr !)l)dncﬁgcp c%zgll% olr %yc 1C ysdtroca ;[)ne I‘gldl\clt\gl tor;I m xed-
combination thereof, which may be fully saturated, mono- or pelyunsaturated and can
include di- and multivalent radicals, having the number of carbon atoms designated (i.e.
C-Cio means one to ten carbons). Examples of saturated hydrocarbon radicals include,
but are not limited to, groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl,
30  isobutyl, sec-butyl, cyclohexyl, (cyclohexylymethyl, cyclopropylmethyl, homologs and
isomers of, for example, n-pentyl, n-hexyl, n-heptyl, n-octyl, and the like, An unsaturated
alkyl group is one having one or more double bonds or triple bonds. Examples of

unsaturated alkyl groups inciude, but are not limited to, vinyl, 2-propenyl, crotyl, 2-
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base and/ or deoxyi nosine residues (Batzer et al., Nucleic Acid Res.
19: 5081(1991); Ontsuka et al., J. Bio). Chem 260: 2605-2608 (1985);
Rossolini et al., Mot Celt Probes 8: 91-98 (1994)). The term nucleic
acid is used interchangeably with gene, cDNA, 20 nRNA,

ol i gonucl eoti de, and pol ynucl eoti de. The synbol ri-nn, |,

whet her utilized as a bond or displayed perpendicular to a bond

i ndi cates the point at which the displayed noiety is attached to the
remai nder of the nolecule, solid support, etc. The term "al kyl," by
itself or as 1p:@ertten@f 2ammetdtmyl) suhsbidiegh B(1 n@m;enymleas@l 2Abaidiser Wi se
stated, a stra ne gha or cyclic droca 0 rad| cal,
or conbi nat | n!)ptg" AL %"Fynyﬁ J}Eéjhn%ré tbmolloé fmd ‘Satur al{etalm 1 Hg-

pol yunsat ur atwlraischotednis alpeineadeto dlcludathdseminlhtahwa loEaityl rltémﬂttsalmp;e &aili ng
t he nunber of si gﬁgg@ en
car bons). aé’ﬁ%%%gg?@ég%?lgﬁedg@ E}F\al%ﬁ%:dg?s I nC) b8£1 ogipgﬁu:e are
not |imted teymegriomeakdiich as net hyI et hyl, n-propyl, |sopropyl,

n-butyl, t-butyl, TROLSORMMKhe b?ﬁgcimayﬂmtoﬁa&ﬁlh@mwtuent meansadwa}ent
(cyclohexyl)rreth I cl opropyl met h honol ogs and isonmers of, for
exanpl e, n- pé?ﬁii"i/ ‘“’“t‘i"%%%@im aﬂﬁnﬁébﬁxwphfﬁddwf 99t Timigggl b +{ 2N TCRr
unsat ur at ed ahkfkthgi@uded those Q@u;b’k&?éécﬂ@ed&@ﬁw&& “Hmtcalk Sienth! egb@nglsn or
ut, are

triple bonds uns K S |n

not "1 i ced 25 O RiEeSepiiopRhe Hofrlof of ot o ok ptes eving
2- (but adi #nyl1p0,or Rwérqaebot adinebryg, prder(ed idthppnicadivenydn) A ‘@dvryfiyyl; orl- and
3- propynyl, u hi_gher nol o and oners... The term
"al kyl , " unl egos“g o%%gér{l\)c\n lssgnlgolél ﬁamlaghla glgﬁene %pt%nmalfgl tde® '?%h(t)gle
derivatives déwakkhdnagwisi ned in nore detail below, such as

“heteroal kyl." Al gyl telg]r @HQ%&II{)W“ 'b%_hscﬂ’r ofin cbfﬂ)ﬁlﬁgn & Q}%q{epféﬂﬁ lﬁ%@nsgr OUDS

are 5 ternmed "honvoal kyl term I ene’ tself or

part of anot HBlessaisaTiFe st 2 yblersgaightar blalrfé?ftchﬁlaml emhc qoeﬂéen Wl@% an

?I kaﬂe ags lemg Emﬂlun{ﬁm&d,zhe@ét ca@iénﬂgl mﬂeagmg bmnbe@le@lﬁﬁmmnla at 1|@da£ioue
urther inc es t hose 6%;;%{/)‘; escCl | e el CI)\IW as "heteroa ¥1 ene. "
® & P f

Typi cal Iy, arCElRYM splgtt HEYP Grotpe Ra0% T Pyhitier ™94 car bon
atoms, with tnﬁlﬁ@& girieiaRsd hdrui ﬁh@ns]xﬁ)a]y&p@cﬁnaﬁﬁldﬂmdﬁhﬁdi mnheam@dgsn bei ng

preferred in,t Rresent o
B kytene 1 eenBray Spion R, e i’ Sym e Sty

havi ng ei ght prlnceszewmtcmlpmmatomrs heteroalkyl ngh;eoﬂae(ﬁ'lﬁpcksetoentowrdhyhe " by
[ tsel T ofag 0 AQMBLRAL LMW R, BRENASEe &ﬁ&ﬂi&uﬁﬁemﬁ #%c Bt hetp se

stated, a sta ralght or ranc aln, or c C I‘OC&I‘

radi cal , 15orhﬂéfé‘ilﬁ9l &b i Fh-CHer@df CHolA € ¢ ﬁHgCHﬁ N(GR) §ﬁat €d-hriioer
of carbon at QB aPolodk, -4(@R811;, AE,-CH,-S(0),-CH;, -CH=CH-O-CH,, -Si(CHj)s, -CHa-

CH=N-0CHs, and -CH=CH-N(CH3)-CHa. Up to two heteroatoms may be consecutive,
such as, for example, -CHa-NH-OCH; and —~CH3-0-Si{CHs)3. Similarly, the term

25  “heteroalkylene” by itself or as part of another substituent means a divalent radical
derived from heteroalkyl, as exemplified, but not limited by, -CHs-CH,-5-CH,-CHas- and
«CHa-S-CHa-CHa-NH-CH»-. For heteroalkylene groups, heteroatoms can also occupy
either or both of the chain termini {e.g., alkyleneoxy, alkylenedioxy, alkyleneamino,
alkylenediamino, and the like), The terms “heteroalkyl” and “heteroalkylene™ encompass

30  poly(ethylene glycol) and its derivatives (see, for example, Shearwater Polymers Catalog,
2001). Still further, for alkylene and heteroalkylene linking groups, no orientation of the
linking group is implied by the direction in which the formula of the linking group is
written. For example, the formula ~C{0),R’- represents both —C(O)-R’- and -R’C(0)s-.
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het er oat om sel ected fromthe group consisting of O, N, Si, and S, and

wherein the nitrogen, carbon and sul fur atons may optionally be

oxi di zed and the nitrogen heteroatom nmay optionally be quaternized.

The heteroaton(s) 0, N, S, and Si may be placed at any interior

position of the heteroal kyl group or at the position at which the 20

al kyl group is attached to the renai nder of the nol ecul e. Exanples

i nclude, but are not limted to, -CH CH2-0-CH3, -CHI -CH2-NH CH3,

- CF12- CH2- N(CH3) - CH3, -CH2-S-CH2- CH3, -CHI -CHL, -S(0)-CH3,

-CH, - CH, - S(0) , - CHBhe tei@H1¥d+'Oin ChiBhinatiGh (OHBS BymClalki’ QCHBeroalgl” refers to

- CH=CH N( CH3).- Ql ] Oms may be consecutive, such as,

for exanple, af’%@%ﬂf@m g\ﬁg*a:%%@éa?@ﬁs i (CH3)3. Simlarly, the term

25" het er oal kyl eneThdggmist'aledxty.” Gelkdamipaf t'alsflsufpnt.herd “slispgid"tlerent means

?_ ?n| Y:Legt r Qﬁtbﬁﬁ’dxzﬂﬁé R e gjﬁﬁgﬁ\}éﬁgoﬂﬁlqaqgﬁkd1e§:§t0%€@k3’éﬁ}oﬁg attpdﬂr:d not
i Yy, -

het er oal | g eﬁféthsfwg@erqﬁé?éw&a'el@)m A GHYSH] AU 3 BDIHY SRR, ﬁ%?%%ww A of

the chai n t ersgifitatol reSpectivalyk TheBRO%YyIsultbigy! reBRU Sxyy1 ﬁJufSh’tka@l&@@J@h@o
al kyl enedi am no, The terns "heteroal k

the |ike)
"het er oal kyl éf’f@“*“‘gh frpelesl %b‘bé’ﬂ W ﬂélﬂgledfflglcmhjhytgﬁld eif"tl%to an SH
derivatives (g8, for exarrpl e, Shearwater Pol yrrers Cat al og, 2001).

Still further, fo | ene het er oal k kln
orientation of thfe gf:?eﬁ iNg™ fjl‘mgmmlm i a?sf’ éi%f?eg?’o L%ectf'i”o a%bhe whi ch

t he fornmulla dfs usdicheteinntar regngzrcmupbsrtlslemﬁ’ tefeato gfégps zaxcancpdoeqndtﬁh@lhﬁgmcrul a

"' C( 0) Zf\y - T e%nlgéc% %I“?ca WP Cﬁl@%rﬁa‘lat@ elth&%ﬂecl lgl &9 ﬂy ?_tltachf:d to t{{é&ﬁp& %r m

| ower" in conbination terns "a eferoa refers
to a noiety hﬂ&@)@lﬁgfwequpumdéotsthwﬁmtnnmm The ternms "al koxy, "

"al kyl anmino, " " al toel stk kQenhikyr @ﬂdhetabéwlbﬁm’o ﬁi@ﬁseﬁ\m aa}h k&mr;)ané}{e

used in their conventi onal sense, and refer O t hose al y gr oups
attached 5 t o"ibRE Eimsi RereN o Ieshethrrise spfpd cxrlln vetsions of (EHIEEd,  an

am no growp, uvaskbSHeRedhRYP aﬂrsuamawdfouﬁmammedrm«n&yw@l,p)émvalg}e term

"aryl sul fonyl," ref LS t.0, an attached to the renmi nder
of it e mol ecu e Troder gy diati. hAEPHED R P R Ph Gy VEHETEr s € o
an SH gr oup. hetarogeleds alaghed tﬁmmhm&mb’stm inoledule! Eb;amﬂéssﬁcﬁmh&gzltiedmk,r om

the group se th
substi tuent"” tbum?e';roéhlt%g&{ 5, Cﬂc]lg eﬁ% g’i Ogﬁ(yf 5, CyC%h X?nelr % g)(cﬁnhe’%%%ﬁhe val ence
of a carbo nylcy@@ektmlnartdh@thkp sEmniphe pf Pdtertnmlfbaikybmcluctvdbut ert;tnblymatetl ached

to the pojgycygl th ¢ o on.
Lo L1 POoky Ol £ NCh Ay R Dop&RMONBS: Bl SRIE TN o RIEIL b0

combi nati on \M%P?O]é‘t%éﬁ“a]ﬁ!@f%an'? éb?@%‘yﬁ’f"fm@rﬁ ﬂsfétr%ﬁé@w@é’hst ated,
cyclic versi eaghyfodSeHS i § UsiRehz@41, 2-piperazinyl, and the like. The heteroatoms and

carbon atoms of the cyclic structures are optionally oxidized.
The terms “halo” or “halogen.” by themselves or as part of another substituent,

25  mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine atom.
Additionally, terms such as “haloalkyl,” are meant to include monohaloalkyl and
polyhaloalkyl. For example, the term “halo(C;-Ci)alkyl” is mean to include, but not be
limited to, triflucromethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl, 3-bromopropyl, and the
like.

30 The term “aryl” means, unless otherwise stated, a substituted or unsubstituted
polyunsaturated, aromatic, hydrocarbon substituent which can be a single ring or multiple
rings (preferably from 1 to 3 rings) which are fused together or linked covalently. The

term “heteroaryl’ refers to aryl groups (or rings) that contain from one to four
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15unsubstituted "al kyl" and substituted or unsubstituted
"heteroal kyl", respectively. Additionally, for heterocycloal kyl, a
het er oat om can occupy the position at which the heterocycle is
attached to the remai nder of the nol ecule. Exanples of cycl oal kyl
i nclude, but are not limted to, cyclopentyl, cyclohexyl,

1- cycl ohexenyl, 3-cycl ohexenyl, cycloheptyl, and the |ike. Exanples
of heterocycl oal kyl include, but are not limted to,
20-(1, 2,5, 6-tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl,
3- pi peri di nylhetedatwps pdiated fipin, N, B, amich, photin the njtropet cagivp dndofalinarpnB-ayel |
tetrahydrofur 1 at h
- pi perazi nyl , mﬁn%%?g%?ﬁ& q%qhgégkﬁﬁﬂéath%ﬁﬁhigﬂég%%go%gagﬁﬁycarbon
atoms of the g Ichrebeggtpql fart@seramléiemfttﬁe@@#cmy thyseigh i ResetoatatheNerer s

“hal 0" or ha{nggl%amﬁé"; ?m@he&a§algnr arétPs Mahde pﬁaényan%myl SURFhy uent,

25mean, unl ess rw se sfated ["'uori ne, brom ne,” or

i odi ne at om ZAdefiepyLohmolyl. 2eryppkl. %ﬁwiﬂs3-%%wuh|2wdam Yaremifazahtl t o

i ncl ude rronon@}a@ﬂhkzﬁbxaaaﬁ petyhal pgtlekw-oxEmyl@!@caxbhﬁ 3- iEd’k@zdlﬁMm
"hal o( G -C4)al k

o D or el pspttaoly. 5 sl b b ez rPatost i 2o oAy |
and the |ike. thl&ﬁ,']_hq:yhd?ﬂ Bt 4- mﬂsz-pymﬁleﬁ,sdr mﬁﬁmms%nﬁﬂﬂtzegl a

substituted or bst.i t.ut 1ll sat ur a ar.onn ar bon
SUbSt i t Uent anl %%(lj)aEHZI ldazo?yq —1<;oqumo Fgl }0(11]11] %ﬁmox%’l ]O er abl y

from1l tol®B rqumgs)inyihi- @moawl,emtﬂ ﬁrsedolylogehsmcntscfpl ¢ar:1n¢felda a@walbedmltyy The
term"heter o4 h&' hﬁtﬁléﬂ? 1%&% S)ISQP‘IQE.% Is%élgeglﬁg thé 'onlo?%_%%tf}bﬁastsﬁ%%é’i' n from
sel e rom N, 0, an

one to four et er oat > 'sel ecte | _ wherein the
ni trogen, cardsrbelbdloyul Ayt aad Gieisroaryd H&men@ﬁwwng)wmm@d’hwamp Uhe

ni trogen at orfcid ndAlafonRiRt i-iﬁlg‘?ktlsﬂ{s AYRERING %aMwid I8IehAREY] orBEQURyCaN be
attached to the remai nder of the nolecul e t hrough a heteroatom

Non-1imting S8¥&hpl es of aryl and heteroaryl groups include phenyl,
1- napht hyis, 2 napkir layelw,ty, 5141éhhﬁﬁl§ﬂ)ﬂhen dse@lcbibifdtion ZitHYihéradrink (e.g.,

3- lyl, d lyl., 4-imd | vl I

o USRS R R g Y Tk

g- ![ ﬁ pxaz?)l IyI ,Thds, themmetmallawi” ishrdastox aziotigthese Bdichl amadlighl ap add grhipeiz ol yl |
-thiazo : .

4- pyri dyl y5 ﬁgﬁiz%{t\éf%% o){1 H’W %ugr %EJZFII E}%X%)réyn%yn&ygn a?(ﬁhgﬁlklgg% Fdl?g,

| -1 soqui nol ylthes&alkyd @@ulp‘%nmh'bich a@l'qmlﬂtvm&alﬂ mykethylgae gl@qlhanbt;cahqphyﬁd

3- qui nol yjy %9@01@};%}51@%1 w(ygensﬂaﬁté‘gl Lf)ﬁ%%ynfléa{yl Q%Hdﬁé %&&ﬁyla?ﬂve not ed

aryl and hetefoar ri nq systens areé sel ecte fromthe group of
accept abl e sdBEY Oé@ﬁtogyd”é’éél}ell’b@d bel ow. "Aryl" and Ileteroaryl” also
enconpass ring SYEdcRbBthé dboWikieh (N1, ’ﬂmét@xoﬂﬁﬁ”aﬁxﬂﬁﬁﬁ ‘GettlogI sy St ens

are fused, Ormc?tdg ggtl\{msu%sntutg&] an g uns‘:[ul?stl?'uted%m%ls OP the 1ng}c:1et£d()1%drl¥al Prgf%tleedm
substituents for each type of radical are provided below,

25 Substituents for the alkyl, and heteroalkyl radicals (including those groups often
referred to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl) are generally referred to as “alkyl
substituents” and “heteroalkyl substituents,” respectively, and they can be one or more of
a variety of groups selected from, but not limited to: -OR’, =0, =NR’, =N-OR’, -NR'R"”, -

30 SR’, -halogen, -SiR'R”R’’, -OC(O)R’, -C(O)R’, -CO:R’, -CONR'R”, -OC(O)NR’R", -
NR”C(O)R’, -NR"-C(O)NR"R”’, -NR”C(0);R’, -NR-C(NR’R"R’”)=NR"",
-NR-C{NR’R")=NR’”, -S(O)R’, -S{0):R’, -S(0)NR’R”, -NRSO:R’, -CN and -NO in a

number ranging from zero to (2m’+1), where m’ is the total number of carbon atoms in
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15For brevity, the term™"aryl"™ when used in conbination w th other
terms (e.g., aryloxy, arylthioxy, arylalkyl) includes both aryl and
heteroaryl rings as defined above. Thus, the term"arylalkyl" is
meant to include those radicals in which an aryl group is attached to
an al kyl group (e.g., benzyl, phenethyl, pyridylnethyl and the |ike)
i ncludi ng those al kyl groups in which a carbon atom (e.g., a
net hyl ene group) has been replaced 20 by, for exanple, an oxygen atom
(e.g., phenoxynethyl, 2-pyridyloxynethyl, 3-(1- naphthyl oxy) propyl,
and the | i ke)suctHaditrl.oR’, RAR"adnd\RE” eoeh pefefablygudepehddnkly kefer ' ly@togemal Kyl
"aryl" and r I bstji t ut ed
fornms of thenﬁﬁﬁpggfggm%mlQ%gﬁgggﬂgggw%g Rl ts%ﬁ%ﬂgﬁgsy?ég E'ﬁgch type
of radical arsbygripdivdad-delogwms. spBEHkRY oF Fﬂﬁ@mﬁytﬂﬁ alkylt ieoxs bktpioalkenyd

het er oal kyl r@wps:%l §yl€d‘kﬂ%lldﬁ @ rxghénh&gﬂ &r‘h@b‘fpcﬁe ménss;h 1531‘0%2 F6d o oRS
al kyl ene, al ken het er oal ene er oal keny al kynyl

yl
cycl oal kyl3  HeBB &y Eraguiekspen Ofé%fi &laFR@ésrfWePeféiﬁ‘HWﬁ@?‘éﬁdd'é%F%?ﬁle&] 1)
are gener al | yr'r gfdger @d;u,ssowr@ﬁmo@ltifa)slon§m§etsé%u@jats%nesaﬁdwha;BR%@al’Kﬁél
substituents, one or npre of a vari ety

ectively, and they can
o or oupe s ol et ERB eSS HlitsRom, o ER et e GiiogyRion e
-NR R', - 30 aSR 6, or halcofjaty ringSIFR dRabple, -NRG( QY fEant to @(cﬁl)iR'but noCKEZ F\"

i EI:CR]-\I(R:’( ER' R’ R,%l%)eﬁg Fpﬁ] mdl&lﬁl\;i%% Fg _[:NH‘IWF Fr%%lgg ggve g%salj; ?&l qt’ltuents

- NRSC2R , 10 CNin@pfchllINgEhe fun wil yndertserd thfaﬁ‘gltqmg g e it ipcl(drgronpy |
V\/r'1ere m is t1gb¢udli tcgljbo tgmsg{om?c{ togﬁ){lps ee Fﬁ@yrdle eénr ﬁ!{?{%@ sE%ldalsf‘ié%!)a’lk))l:3 ’

R', R and R’ eac prefe epen

substituted df& uﬁme@ﬂﬂﬂﬁléGéK@@ QW)C U‘B@)Wsuicé@)%kocm, and the
unsubstitutedypyl, e.g., aryl substituted with 1-3 hal ogens,
substituted or unsubstltuted al kyl, al koxy or thioal kox oups,

aryl al kyl groups. SRHaH© e sehsiiemidiessribadiar healeh faisa: ﬁhﬁé‘Vﬁ/}Hg’é‘mﬁ‘i}? @dt han

one 5 R groupetefoary! ﬁmmahtemega@hupfef&ﬁmo% gﬁﬂumumsntmd@ﬂ@ﬂdﬁ@l |y
sel ected as ar e t han ,ne of

t hese groups F%“B‘F’gss entr. eCtW]lg rz’iﬁF?I }'fﬁlﬁ(} fd sg?cé‘%ﬁ%\é\h 8’8‘"‘(1’ - paen 5

ni t rogen at omO, ENRY =R’ bARCW B Riedalngeh h SIRARRYI, t OO@RR', al(OMR’'t -CCERL M a

5-, 6-, or 7dfﬁ\fﬁ)§r’egc(dfﬂﬁ goF R,, @ﬁplﬁmcwrrgrwlﬁa\lﬁ%;p gt O include,

but not be limte rro and Fromt he
above di scussNBQR RIS |=t$1@ﬁi% s S(Q)&R)né(@ﬁNE’lRi"l -NRSA:R’ h&Neantl WD, H

understa%tfkatNgh@H&pﬁf Mruofd Ve, Jank gk o} mﬁ@ﬂﬁorg -EDAkHAE 2 BERBIP RN ﬁgcl udi ng
carbon atons bound gﬁﬁups ot her ¥ rogen ‘groups, suc

hal oal kyl (e. g™ setogr e murghap ey e ‘éﬁ#‘r&‘-‘%@? fhe g@mgtic rng ey UyEHA where
-C(0) CF3, - CRO)C122GAd &3, auﬁ@]@fexﬁﬂ?1ddbﬂ‘éﬁﬂmtiﬁlef§bt¥:@ﬂorﬁ Qydrd¥en, sgp@g)m}ment S

d bed f | " subst i t uent
oot er oar y| “EBEr b AREDERER i R R L et E gy C g, ane

substituents (umﬁlﬂntuiaém@n@@r(gzl Coullogt Wheenédpourides fhéﬁl‘[vbntﬁh wcaﬂd nifie
varied a

SN OR nﬁR’S nonﬁglggloup 1|exam le; eacggtkgﬁi @‘pupﬁbxﬁiﬁjﬂggnﬂy 58683%5 are'each

-0212', - CONRRR” an®R[ ’Q;)CNIRq R!’len mARh@( O RF these BRupsGf AF4ER R "
- NR" [ 0) 212 NRF&%\%'}AC‘%Q)! s Rituents” 0§Q19])4§m’ atonﬁ(o(P l“%:l{l%/l or heélcogl)y?”@ rﬁy

- NRSC2R , - CN
optionally be replaced with a substituent of the formula -T-C(O)-(CRR’)q-U-, wherein T

and U are independently —-NR-, -O-, -CRR’- or a single bond, and g is an integer of from

30 Oto 3. Alternatively, two of the substituents on adjacent atoms of the ary] or heteroaryl
ring may opticnally be replaced with a substituent of the formula —A-(CH,),-B-, wherein
A and B are independently —-CRR’-, -O-, -NR-, -5-, -§{0O)-, -5(0)-, -S(0):NR’- or a

single bond, and r is an integer of from 1 to 4. One of the single bonds of the new ring so
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20 R, -N3, -CH(Ph)2, fluoro(G -C4)al koxy, and fluoro(Cl-C4)al kyl, in
a nunber ranging fromzero to the total nunmber of open val ences on
the aromatic ring system and where R, R', R' and R' are preferably
i ndependently sel ected from hydrogen, (G -Cs)al kyl and heteroal kyl
unsubstituted aryl and heteroaryl, (unsubstituted
aryl)-(Cl-C)allcyl, and (unsubstituted aryl)oxy-(Cl -C4)al kyl. \Wen a
conpound of the invention includes nore 25than one R group, for
exanpl e, each of the R groups is independently selected as are each
R, R', R' arfdmid ngyopttmsalhﬁbemptmardeniﬂhahulﬁmbmdf AltdiesieclgnreoupShd S
present. 4t he
aryl or heteroaleeﬁlg ?%ﬁﬁ'ﬁ%wc%m lona lflld tte%oa? 12%’3%?%%?@28 Blg{l t uent
of the formJI\ath-aTSu@(ﬂ@l)mt(OGRRfD)m:}HIU-(CRW”)eXéCWW danehers sand diargdependent | y

-NR-, - 0-, %pend%ly%tég,%QQIDl‘?OIP@% mﬁfb%%' SN0 § ntS?(g)er S@j( fcrrom 300
to 3 Al ternati vel of the substituents on adjacent a’toms of the

aryl or het er%@?’b‘ﬁyr FFnguPrsélf)Jeﬂfﬁ)Bi%nB ng Ryeare pisfegblydndspanpendy salgstsdi t uent
of the fo”TU'f&)m £o§érﬂ<2)subs§mdmglﬁ;gtnutéd ugr.e i ndependently
-CRR -, -0-, ]Ard SSO%% : pg ,wﬁﬁ@sm | e bond, and r is
an integer of froﬁf'ise?%e“ﬂ e iphesahate ﬁ@l“@esdﬁ’ﬁ’d§°td’f‘m'teﬁ5’aﬁéwll°ifng so
formed may Ogﬂqb@h@"[dayldbﬁ]tzﬁﬁ@ t&@@dos‘y&hz&d’gr&pﬁlwwt&mb‘ﬂﬂiﬂospﬁdt&”&:ﬁdﬂﬂésl neel y,
two of the subr§0tt yent toaneg cd cent a {h ﬁlétor het er oar yl
ring may optioRalfeha ek éaf’ ’fch 'gccs”h%%l{]% (FERICSBI P 3%yl a
-(CRR ), - X0 ( CrimpIE, patmum}dmgeh:emgndipdosahr@cu ndgpesptiaaintiyda: nt eger s of
fromO to 3, and Xis -0-, -NR-, -S, %Q,)e -S(0)2-, or -

5S(0) 2NR -. The substituents R R ,‘?"if? "are preferably

i ndependent |y sel ected from hyd Fbg?eg t| tuted or unsubstituted

(C1-C6) alkyl. As used henein, P~ro m "di phosphat e" i ncl udes
but is not limted to an esterr'o Fbﬁosphor nt ai ni ng two
phosphate groups. The term "griphosphate” Tncé but is not limted

to an ester of phosphoric acid containing three phdsphate groups. For
10exanpl e, particular drugs having a di phosphate or a triphosphate
i nclude: CO2Me 9R12XI RuO-p=0 NA O Ri2d O

C O
9 OR® 2 Xt
12 —P O— P 0 N
R0 OR‘z O O
pi2g ~0 N
4
1 R
. X}\QD/
/S
Triphosphate

As used herein, the term “‘heteroatom” includes oxygen (O), nitrogen (N), sulfur
(5) and silicon (Si).
The symbol “R” is a general abbreviation that represents a substituent group that
15  is selected from substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted aryl, substituted or unsubstituted hetercaryl, and
substituted or unsubstituted heterocyclyl groups.
The term "pharmaceutically acceptable carrier”, as used herein means a
pharmaceutically-acceptable material, composition or vehicle, such as a liquid or solid
20 filler, diluent, excipient, solvent or encapsulating material, involved in carrying or
transporting a chemical agent. Pharmaceutically acceptable carriers include

pharmaceutically acceptable salts, where the term “pharmaceutically acceptable salts”

33



R Di phosphate Tri phosphat e As used herein, the term

"het er oat ont' i ncl udes oxygen (0), nitrogen (N), sulfur (S) and
silicon (Si). The synbol "R' is a general abbreviation that
represents a substituent group that 15is selected from substituted or
unsubstituted al kyl, substituted or unsubstituted heteroal kyl,
substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, and substituted or unsubstituted heterocyclyl groups. The
term "pharnaceutically acceptable carrier”, as used herein neans a
phar maceut i cahdlyleastegttizceveranprundl whidanogiated eith alativéhhatexjc ssideh as

a liquid or ?lbﬁsgs gé%f +Jnlgeorn’the ahlgﬁﬁlsubsﬁégljlté)iiogﬁgdnt clo g&%d OJCSCI‘led

encapsul ating mater| in carrying or tran
chemical age ﬁ@relﬂ?%ﬁnawwwbaf {hy prgecoeipteatidnecontain rélaively acnv;bt u d e

phar maceuti c %ﬁcﬁorﬁﬁ&&%@@id&h%aﬁs%an B@@Jtﬁnetd @? cSrftlclihe RORLTR GGl %L ly

acceptabl e salts" includes salts of the active conpounds which are
prepared W t FomaraES il ypuiisispiorionnt b e desrd tas either 'Uétﬁé Ol sHigblringrhe

particul ar subSéict BRREs boiiRtha@idN @ acRUALSIaSChiRduhas@in. Wien
conpounds of the present invention contain relatively acjdic

functional i t iPRESSYYL SHCURATROFH Mg FEINLC R Blem%%fs&l“h%‘& By S‘Eﬁlﬁ‘tsé]étl ng
t he neutr al fmdﬁlcaﬁp@u@mfﬁe@fﬁmum@lﬁuw dohtaia 1amfvfe1|ycbhsecrmmwma&s @id t he
desired base, ? ol vent .

r:l llon \3hs 42 bgained E co%u ene t 1Fori:[no Iﬂj P rﬁx Fﬁl) es of
phar maceut i caff'y*'aécep ’tlaeb(f 54 8% CoRBG e ireR! £ %ulc FEPeHT Uf
pot assi uno cabﬁbiamamamhhmnsnaﬂraglarmtberamt noip a@witabia gree Selvem, Sdatpleor a

simlar salt. mg%g%ﬁ{% %ﬁmaﬁ aélj‘fddféaﬁ??aﬁ%dh@e"tﬁ% F?&e&ﬁ&%ﬂno&aﬁ ai ned

relatively bas ties, acl dition salts can
by contact i ngCIFlh]é(eﬂw@lP?héﬂmf‘Uﬂ'Ifﬁ)T@ﬁlcswéh @hepourmshydidsencarbads uf f i ci ent

amount of t e oo Rl becfhb RS nﬁﬁ’}tdidﬁlénp'h phorlulall e I ner t

sol vent. Exanpl es of pharnaceuti cal acceptable acid addition salts
i ncl ude thos @%&#Wéﬁw%ﬁnlwﬁa?ﬂga%Pémabqr‘efé afliiﬁk@d M dike @hr el gsghe salts

hydr obr onisc, diive f6m rQ A9 Iﬂbxﬁomd’@@@kb}ﬂdﬁi@ﬂl&%@k qgépiﬁmc RbhQSRRBAN &,
monohydr ogengrefﬁy gh]?rl ¢, di h oqgofﬁgosﬁpgorl C, sillJCI ﬂﬂi@‘ .
nonohydr ogensit EEZOI%%F‘F e of HoPgelicapltplie. prnreraigioniey e,
as wel |l as t heolsatifogic, citric, tartaric, methanesulfonic, and the like. Also included are salts of
amino acids such as arginate and the like, and salts of organic acids like glucuronic or
galactunoric acids and the like (see, for example, Berge er af., “Pharmaceutical Salts”,

20 Journal of Pharmaceutical Science, 1977, 66, 1-19). Certain specific compounds of the
present invention contain both basic and acidic functionalities that allow the compounds
to be converted into either base or acid addition salts.

The neutral forms of the compounds are preferably regenerated by contacting the
salt with a base or acid and isolating the parent compound in the conventional manner,

25  The parent form of the compound differs from the various salt forms in certain physical
properties, such as solubility in polar solvents, but otherwise the salts are equivalent to the
parent form of the compound for the purposes of the present invention.

In addition to salt forms, the present invention provides compounds, which are in
a prodrug form. Prodrugs of the compounds described herein are those compounds that

30  readily undergo chemical changes under physiological conditions to provide the
compounds of the present invention, Additionally, prodrugs can be converted to the
compounds of the present invention by chemical or biochemical methods in an ex vivo

environment. For example, prodrugs can be slowly converted to the compounds of the

34



15 derived fromrelatively nontoxic organic acids |ike acetic,

propi onic, isobutyric, maleic, malonic, benzoic, succinic, suberic,
fumaric, lactic, mandelic, phthalic, benzenesul fonic,

p-tolylsulfonic, citric, tartaric, methanesulfonic, and the |ike.

Al so included are salts of am no acids such as arginate and the |ike,
and salts of organic acids |Iike glucuronic or galactunoric acids and
the like (see, for exanple, Berge et at, "Pharmaceutical Salts", 20
Jour nal of Pharnmaceutical Science, 1977, 66, 1-19). Certain specific
conpounds of prdsent prversienvhénplend in@mragsdainal patch edstrvdiasitica sngbleasiz ghhecor
functlonalltlgﬁg&ggg il ow the conpounds to be converted into either
base or acid a - sal ts. The neutral forms of the conpounds
are preferably reGeneramgendyofdorraet inventiohensalstin wisehated foases gell aci d
and isol ati ng Eﬁ%ta‘a%%{?tm&&&%% el f&nhi‘ &n g&@ﬁﬁ?ﬂ&k&@ﬁéd f&%ﬂ ngr. 25 The
parent formof the conpound fers from various salt forns in
certain physisgeiMalgs @p@?‘{l‘if@é foreg) arl agpsenesnnatsed Within tha sqept %frthes%msw nts,

but ot her w sapeh@onS @kikdin @nPoRRNLME REENtlRedS RREAR N HAGH afystm%
conpound for the purposes of the 1?resent i nvent 1 on. I n addition

to salt form§“WWﬁW%?@ﬁ%ﬂm5%W@hﬁ UH“&?&VW&@%“&&ﬂ%ﬁﬁR@?“Whlch are in
a prodrug fondatedisioes Bgse @schtie enpmALLRERedRS s bebathies @b AR t hose
conmpounds t hat Sgrea |Iy undergo chem cal changes under physi ol ogi cal
conditions t 3 Provi'de°the conpounds of the present invention.

Addi tionaldy, proGeugsonpountiectdepymsent eedttion pdigescoppoericdenth atohs
present inveni ] Ghem L. ol ¢ ] VO
i ronment - e e BRE.6BbaRE, b ADSEL e IRAE Bl B o o
conpounds of rdiaduabiserasyrre ¢raereprssed withih éhe sgsipacltble prerest invertiesder nal

patch reservoir WidofpGid @Sl B LK mQ}F‘ﬁéE‘c@ﬁLlnE%&%hopomons
Certai n conpounds_ of tfeu present invention can exist in unsolvated

forns as wel |°f %fgm%wﬂa%@aowe@r fgre of the pigars Higt ey difus weh oswpasnds. | For
general, tshe esohplatRdohuli® ndly®e &amba@d ‘eiﬂltm&l&lcﬂmm@aﬁt aghhoeps and

are encorrpassed t.hin e Sco t he presg invention. Certain
compounds of FHY ?lé%ﬁw H{B?&n IR§ l?%‘i‘llgt( ﬁﬂ%fot‘?pﬂfl"é‘“‘?f‘r"f}%?félfel i ne

or anor phous cfampcmﬂds dfrheg&mm mivennad hrhﬂhgtsadﬁa&nvﬁomm agligeigditowal ent for
t he uses conter(r);()n ate Eﬁ' he sent i vent.ion and are intended to be
p% \}[]1 n the sco CO \?IE‘,S 1nven

within the scegcpe pres 1?LIbOertal n conpounds of the

present inventi onTlpG@més@dasg/mM i’ matytfmmttaqhm tfrgaoing grabp”ceet @ras)
or doubl gobor;&ﬁet Lhgh JRGERRLESmdL | FSUELAANERS, o IRIRL! irGida QB and

i ndi vi du i soners are enconpassed Wt scope of e present
i nvention. TEEeORPEENSvaye! gragercand net indipea dlsn, avagpali¥lso cont ai n

unnat ural pr QRHokdrNSIam1, HRRT Ry, spal&gaﬁyiaitkmﬁxeﬂﬁldmw 1@f the atons
that constitute such_ conpounds may be

onpounds
radi ol abel ed W‘PWIW%‘ﬂfl‘BélEtPPV@ﬂIY?BT @ﬁ‘é’@'maé%’éﬁle and pofyfethylene gly‘x’l) -N-

hydroxylsuccinimide, all of which may be further substituted, The linker can also have
25  the attaching moiety be actually appended to the targeting group.
As used herein, the term “leaving group” refers to a portion of a substrate that is
cleaved from the substrate in a reaction.
The term “antibody’ as referred to herein includes whole antibodies and any
antigen binding fragment {i.e., “antigen-binding portion™) or single chains thereof, An
30  "antibody" refers to a glycoprotein comprising at least two heavy (H) chains and two light
(L) chains inter-connected by disulfide bonds, or an antigen binding portion thereof.
Each heavy chain is comprised of a heavy chain variable region {Vy) and a heavy chain

constant region. The heavy chain constant region is comprised of three domains, Cyy,
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exanple tritium (3H), iodine-125 (1251) or carbon-14 (14C). Al

i sotopic variations of the conpounds of the present invention,
whet her radi oactive or not, are intended to be enconpassed within the
scope of the present invention. The term "attachi ng noi ety" or
"nmoiety for attaching a targeting group” refers to a 20 noiety which
allows for attachnment of a targeting group to the linker. Typical
attachi ng groups include, by way of illustration and not limtation,
al kyl , am noal kyl , am nocar bonyl al kyl , carboxyal kyl, hydroxyal kyl ,
al kyl - mal ei m @a andal:kydnd May beyaftiexay, selacgaminag digha opepsijnadonyt eeh light

| ycol ) -mal ei pi. ; ( ene. (COl )< r l.succini m de, all
ot "whi th . G BRRRE B W DSl L Y SRS RO 580 e
at t achi ng noiBeyisliehartanstivlt yegmp peededsed of dnh dorhar, §etwhivd) ngy beigf. the

As used her eiy, tHE 8l yd-e 34 B anqw;sgtiong 818 Furk® saba?\g&etgiriﬁamg{oma The

substrate that 1s cleavea fromthe substrate in a reacti

term"anti %ody 'h}’gﬁs‘vaff@lﬂél" rediged @m@m@ﬂtﬁ‘lw #RS?Y@H’@@. ToR €CTaiR: inm@'&ﬂé and
any antigen hjigdtschstap@0Rble chisei€ed, terrRiattiaBRRoR kddthn NFRPOL ch 91 2dd @F
single chains thereaof. An 30"antibody"” refers to a glycoprotein
conprisi ng at's faypstedefigren ERFy apddpur SRS aanssh o P itgRinug Orabyd ns
inter- ConneCttadﬂrhlyirdhéiﬂilcfvidﬁ@or@@ﬂﬁﬁl,C@?lﬁﬁf‘RZﬂUﬁR,@R3bﬂﬁ]ﬂﬂ3,%4p'@ﬁi : on

t hereof. Each _heavy .chaip is conprjs of a heav) ai.n_variabl e

egi on (VH) ARERE RESST R bRk BETEbERE Sy A bt He SHBLY P dHERTS i
const ant IQBgiEmrantiﬁn.C'prmissled‘eg'iﬁnstoflﬂleaitiﬁﬁﬁi@ima:smeﬂilal!e,thebﬁ:ﬂdingaﬂﬂie CHB_, and
may be of thqm%ncggogkﬁngtb Ihlgsgﬁ{més of: }agtg%, iy r@svlali_ié%]@;:é(%%%é%Eﬁemrral‘uﬁlg‘%gtel | ght

chain is conprise chai n vari abl®e reg M ght
chai n const arft.g+ digrtoncellsiard i Gist comperient (Esft thendlaspied corplénencystpnd sed

of one domain, . G—The‘%ﬂn@ hanﬂ@éﬁylﬁ%glﬁént’{d?@anlﬁg&%dﬂ{g p'Oﬁl%Pch ajl %i%%(?ﬁor The

VI) and VL regions can be further subdivided into regions _

hyper var i abi ISTRR)Y " @oRLRP Wb FerEhicer (jerde ray tmmigemets ois apttedy ,
inter SpeE Iﬁ%i tMHLt:_ mﬁ,’“ﬁﬂémﬁ to@?@fﬂﬁcﬁﬁﬁail{mﬁ e%l £ egcmabeéﬁb%%%éf «%h@rrev\grRI;
regi ons . _Each. nd . is conposed of three and four :
arranged fro r?fl%ﬁ?‘i]’lkfﬁ’}{’tné %Wftﬁ’&s"f T‘H‘“&'&‘iﬁg G SPIRESDY fremps ¢ frikitnstly
order: FRI, GBRbdy. FR2mpleDRDindmR3iaghddREncdnipdssedMichivi@g teablatibaagi ons of
the heavy and_ light chains.contain a binding.d [ interacts
W th 10, an anirgen. o TAELOHERE P Padiah PSR sk e,

medi at e t he bnandyaegt fofgmedteonsistingyd gledbuVi L bod o Sibmibing §e$F(ado f act or s,

el o SO ST VB SIRAS St Bl B
at the hinge region; (iii) a Fd fragment consisting of the Vy and Cy; domains; (iv) a Fv
fragment consisting of the Vi and Vydomains of a single arm of an antibody, (v) a dAb
fragment (Ward er al., (1989) Narure 341:544-546), which consists of a Vg domain; and
(vi) an isolated complementarity determining region (CDR). Furthermore, aithough the

25  two domains of the Fv fragment, Vi and Vy, are coded for by separate genes, they can be
joined, using recombinant methods, by a synthetic linker that enables them to be made as
a single protein chain in which the Vi and Vy regions pair to form monovalent molecules
{known as single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242:423-426; and
Huston er al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883). Such single chain

30  antibodies are also intended to be encompassed within the term "antigen-binding portion”
of an antibody. These antibody fragments are obtained using conventional techniques
known to those with skill in the art, and the fragments are screened for utility in the same

manner as are intact antibodies.
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The terns "anti body fragnment” or "antigen-binding portion" of an

anti body (or sinply "anti body portion"), as used herein, refers to
one or nore fragnents of an antibody 15that retain the ability to
specifically bind to an antigen. It has been shown that the

anti gen-bi nding function of an anti body can be performed by fragnments
of a full-length antibody. Exanples of binding fragnents enconpassed
within the term"anti body fragnent” or "antigen-binding portion" of
an antibody include (i) a Fab fragnent, a nonoval ent fragment

consi st ng of t he TR termy¥FinorGkcloas dntGhily"” dowsed Irgsin (efeirs)to a pepadiof2f 20
fragment, | i nked by
' di'sal t1 do By e mleIRSFRRke SAEREL Sl £ ot BIRALE,

consi sting ofcotﬂh@bltwdapﬂwb@mna]@ﬁﬁldmg SPCGIfIVI)Y agd Ff\ﬁmnrfawmcul@wm@u ng of

the VL and VI1 dopgi r@m%n%f&bmioﬁmrIgalmona@nm&bbmmhﬁme 1Bodf
f ragment (V\ard et at (1989) Nature %,5)6(?8% ich consists of a

VH domai n:> arfte ¥442) besed Gen a8 eﬁo%ﬁ‘pﬁ’lé%‘ht"’&f”ﬁ S WO Forkgron
(CDR). Further. Umﬁ@nozag}tzb@wh 72 1632 dave o @pBiTE ioftolidte ol ANagRRet ,

VL and VIl, are coded. for b gp]g {n ??egg t hey can be j oi ned,
using recombi ‘PR HE FEEEY- %&9“ fdf9%)) i nker that enables themto
be made as a si ngNEthpdsGif@aiomcﬁhadfrpollyﬂonhhtlmbocﬁda@le\l&oxaﬂd t}MH: dfelgimnﬁe pair
to form nonov nt. a n _Fv. cFv see
2o O Bira ordh R RRL KON T RO Sl DR 035gg)
Proc. Natl® Acdenu@mta stiBhu@sliba8nsugssFeundustnveitrrt e stadviaidn

30anti bodi es dﬁh%ni%tz%f? Jo{%tc&n&%qnih% Qﬁgﬁggl%@%%%@ﬂe }Qﬁxﬁtgzb%n$¥k§algt%rn

"anti gen-bin an ant ese anti agment s
are obt ai ned f‘ﬂ@i‘t?r@d Biotakiestedt Blseds a@%mwlqmé@eklﬁéﬂhe@éwtyh@@ebw ﬁ'lli?msm |

inthe art, mntabﬁoglra@mttﬁm%ﬁn%aﬁ@%dthEOgeﬁ kb bilt¥indalb16daGs Same
manner as are jntact anti bodi es. The terns "nonocl onal

anti body” as L&t Fram e @%ﬂgnftsslaéw;&reéﬁaff Tt fggtionttion gy antisera
ol ecul es10f tstdigh for mmibaﬁuhaku@me@loteirman bAlopAaedsienal anti body

Cp s O P ey, S DRSS B, B e o 2
ant i bodi es, ahijled iedtenitqBdeflynagpivan tefis from b eni@altimaanzddevith s @ckitdatigere. g. |

IK(r)rmJﬁ:)l ngi\/A !I'g}cfgl;/]ﬂf 11 [}&J (%é\ﬁ(g?y lf‘_‘y 1(%1 1th( 111%6?(){1121 cﬁgépe oh?er &%B’{iﬂ_ 8\1AL

ANTI BODI ES AMUN@NN@ERﬁI-EIQAWG))AHhﬂmRV% mpthcsds ofmnon(ﬂiz@@@)rycludwet hods of
product i oy ofy Rl AR B3Rt BRIVES:, aﬁc%aéﬁ&ometmu&s@%feot&fr m%gabés weih
the art. An inbred strain of mce (e .g., BALB/C mce) or bits is
i muni zed wi tAYHE ME@thr ot ei n using a standard adj uvant such as
Freund' s adj uvantp a@rwe,@ds&@dmdﬁerndmerzmmu;@abmmw@mﬁmmdImo@nl mal '

i mmune response to the i en aratlonls moni t or ed aklng
test bl eeds ami yECEHAE lﬁ’@“”f F’{ﬂé PIESEnt iygRion Gi Ry PteBa‘f‘Hé“%'é’P

subuni ts. \WheauappbDptirie ﬁioyocﬂnn@hnﬁhoﬁﬁrBNmfencaﬂm g e d@hvj: endtifght chalfrlunogen

are obt alﬁed IElb!_}r(])o% buhsn gzgl be oggugéjd forr{ emurl f)rql% mtef%gttaln %n%%egé
prepar ed. Fur ractronation o AR5t O TSR THEGY

anti bodi es r eachiapaot-owtielegr.dumim lmmWOBbbtdmmequpﬁcedemE stentiard
molecular biology techniques. For example, to create a chimeric antibody, the murine
variable regions can be linked to human constant regions using methods known in the art
(see e.g., U.S. Patent No. 4,816,567 to Cabilly et al.). To create a humanized antibody,
30  the murine CDR regions can be inserted into a human framework using methods known
in the art (see e.g., U.S. Patent No. 5,225,539 to Winter, and U.S, Patent Nos, 5,530,101;
5,585,089; 5,693,762 and 6,180,370 to Queen et al.).
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Monocl onal anti bodi es nay be obtai ned by various techniques famliar
to those skilled in the art. Briefly, spleen cells froman ani nal

i muni zed with a desired antigen are immortalized, commonly by fusion
with a nyeloma cell (see Kohler & MIstein, Ear. J. Imrunol. 6:
511-519 (1976)). Alternative nethods of immortalization include 20
transformation with Epstein Ban: Virus, oncogenes, or retroviruses,

or other nethods well known in the art. In a preferred

enbodi ment, the antibody is a chinmeric or humani zed anti body.

Chi meri ¢ or hunmanirzedhamptdfdyod embodofent. tie apitedent himanentitodn S&h hipean
prepared bas DNA
encoding t heeﬂteﬂgaa\%leg bﬁg@?%ﬁ%} ﬁgﬁg}t‘m&é@g&aﬂ ﬂgﬁihi%?%}sno%gﬁﬁd ‘ﬁggiébt ai ned
from the nuriwechiasniersnas Wutiﬁrlﬁl@lﬂr@slob’émcte@n dvadeandeictivated et ai n

non- nurine (eexggenougmmnhmmml @Qéﬂhh%b%é}ﬁm?&ﬁ?eﬁ yéahmcesatr@m@m
nol ecul ar bi ol og el(Ftec ni ques.

anti body, % hehfdit(sse: 3\/&1['5 B Noéér%?%ﬂrgéﬁé%%ﬁﬁ W—Qé%ﬁ t5(§3}1%§?7%9€ﬁ§§{ ant
regi ons usi ng sveBbRdS6KM@YKI814B18:H87aRY9; iSER778.409; all id IBnbdraiKay NS,

N L S e
nmet hods knownuli amdtPOE Pablicaf®ek0 62/g3478 b [ShidaRa binilluniNe.anihodidbsab 380 b

\év TBSr ’378‘n?OU é;ggn)usn{gé{haﬁ tqplla%met%oc%thgr%m eeSm 3%{;1%89 szglgx%mzl?ogl(%%ﬁ in
anti body 1G aemanﬁwhamp bioplgy, mShuh oy riaimeuribuSbetsoln abnayeindireat ed
by i muni zi n%tde@%%%' §zt leNfé 3BSLIOORRARLGnds 8 doB M o dH?e S.

endogenous nouse | MmMuno enes 'have 'been i nactivate

exogenous hurﬁ&W“Wﬁﬁlﬁa‘B@’l %‘tﬂdlsrﬁ% He's Dravier fe dhSiRatendinice?: 18 ni ce

are known in (51&@@9"&6%4&&@& %ng ancHJ§ Pa%ﬁtr@d%ts m8793%5§115048@§44731
5,569, 825; 5,625,12 g 650:; 877 397 661 016

5, 814, 318" 5685?23598 3%% aBdéf%Oﬁk@(}lﬁlihsftd”’lonberg and Kay: U.S.

Patent Noms 5, 939 598bupﬁoﬂ7ﬁ,u§@Lﬂleﬁ,léﬁl4 tcBBiterf] Qs Bdanamnt; ifolbR 1963
t o Kucher| apat cation WO

cral - Puman HETEATEL B STOUTE BT SaNa g hage- IR iy

met hods for seeaerbivent kysteman vbsh ofs shinbianSelimyuppond wiful in pradi@ingeires .

Such phage di l.ati re
enow |- Uhe Een i BRODGH AL oA bR IR b, RO R BLATaET e
5,571, 698 t o stleathtlepecies ol be bound D thpatlid ieppNGsA s8id4gpog 08 fdﬁqcﬂ'cg‘;@@@ltﬂl?

to Dower g®f & ex%ﬁt aa%f) %rfel %p@ell éntg@ﬁlcﬂ-%HQQQu'@ ’0;1?1%1’61'}%3 oﬁé)compound
McCafferty etal.; Pat ent Nos. , 193;

6, 544, 731; 6053151“3&‘310“6138‘8‘21 915 and 6, 593 081 to Grl fflths etal .).
15bSoI id sHoport “Re@(ﬁwélﬁlﬂdlohﬁrgﬁiuﬂ” acafq&nsmameﬁ;qnaglaﬁpqaq{chﬁm%but ﬁot o
substanti a n e in.a se stem. or ich can be
readily sepaﬁ t8‘3“’( @c s 2egfenss é‘jf ef‘%ﬁf' dgs, gfg]'ld‘ésciﬂg’ﬁ”%’i vent
systemin V\A‘lik@thnds,tcatbﬁxy&@hditﬁkl &tmssmhlldd; @ammrltcﬁzyamses‘ thiockyahaes,act i ci ng
the pr ese#t o ?orc]:tz{n(a)tgs Cna‘urrllel Fccilal%gl% Qs gneb h «%tanges d1??2Ct 1V§1;[iue d Otr
capable o acstl vation oW 56 gcies 10 be Boun 0"t he
sol i d suppor tnitrilas, smtcnldans,wpﬁﬁldﬁt dl@éﬁiﬂealqslfmb@ aldodsstulfertiescid@Gulfioic

exanmple, a c%gs eﬁetﬁ‘iq)s; | deddtes, Qﬁﬁ%s,‘é‘ﬂgoungﬁs ;%c%‘ﬂhl\ék q}ﬁ% 5, QhiabPr €

t han one corrpoun vention I's eactl ve unctl onal
group,” as us'@@afWeruéPws,rfefﬁleméaml@esgfrxemﬁﬁshyriw&melPcrr@ thiphydropgeic peig t ed

to, olefins, .AGeL ¥HRNGSs, AlFEQNSLSinePRABRRMeS nretl, PRESourdX iat8Subaiadsl des,
al dehydes ket ones, carboxylic acids, esters, am des, cyanates,

i socyanat¥s, Cilrﬁ?(%l%ﬁétllégﬂ&teq imines, azides, azo compounds, azoxy compounds, and
nitroso compounds. Reactive functional groups also include those used to prepare

bioconjugates, e.g., N-hydroxysuccinimide esters, maleimides and the like (see, for

example, Hermanson, BIOCONIUGATE TECHNIQUES, Academic press, San Diego, 1996).
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25 isot hiocyanates, am nes, hydrazines, hydrazones, hydrazi des, diazo
diazonium nitro, nitriles, nercaptans, sulfides, disulfides,

sul f oxi des, sulfones, sulfonic acids, sulfinic acids, acetals,

ketal s, anhydrides, sulfates, sulfenic acids isonitriles, am dines,

i mdes, imdates, nitrones, hydroxylam nes, oxines, hydroxam c acids
t hi ohydroxam c acids, allenes, ortho esters, sulfites, enam nes,

ynam nes, ureas, pseudoureas, sem carbazi des, 30 carbodii m des,
carbamat es, imnes, azides, azo conpounds, azoxy conpounds, and
nitroso conpadebsis tRegoeicicvd of thastfimetialal gogs ps wall 8mwnric thede addibge used
to prepare bi t .

mal ei m des angﬁiﬁ’cﬁhéﬁﬁé‘&ﬁﬁom&a@cn 01]#%%%%%%%8%3 mﬂml gga&%ﬁ%fﬁ&ﬁ'E
TECHNI QUES, Acdﬁeﬂ(s@e,mles@nplﬁséwdlﬁ egdimqggwRGANlﬂhﬁUHGﬁQNﬁtL&ﬂ@HEpar e
each of t hesepaﬁm%bgmlcacgmmg BLEDWE, | 9é@5\0ﬂ43 daBride M@ SOs BBET T
application to or no dification for a particular purpose Is wthin the
abi l ity ofd orke Psfecsgprynpiotectefe art (see, for exanple, Sandler and
Karo, eds. ORGANI Ghddedun@NklencGRODnRRERARAT hiANehol AAREMH oG elhBSiSer, San

Di ego, 1989). The reactlve functional groups may 5be protected or
unprot ect ed. cis-trans, pqgifion oﬁif&{ﬁ?%‘)B’fastal’i‘@’"P‘ﬁ\?Eﬁ?T%% I&PB‘e&f‘é‘bar ed as a
single i SOTTEI’en(bGd@lent tﬁeﬂc&ﬂipbﬂﬂﬁile piépaSediak aubStantRph §1h@11§émerdMaﬂibcﬁl’oEOrTEr)
or as a mxtureao ‘?gﬂ IS freferred enbg i)unds
are prepar ed RS SEIETIALT él“i"ﬂ}“‘"éc’"‘g BT 2IPR YRR T\?&"H% §m(5”f %ﬁf t ng
substanti Hl | wnmmomroaktsadnlmepumemescmr@pmndmnmnk poRyRundy carﬁe paﬂpmed Bor
exanpl e, 10 : . iC
compountis cart bR pg BEL b el £ S PR PSR B EORTRROR,
enant i oner i cghdt Vtmuiﬁfe’e the ‘?@memaﬂy ore Omrftl kentes archirgadort¢ralt indistcpraplett eave

the stereoch %ﬁﬁer’%&dhy Aﬁ&naﬁw@lp ' tﬁ@ﬁnapﬁg&lgtrm Hf?&ﬁ@d?ﬂ&%o(ﬂ é the @ﬁftﬂeﬁc toble c:{m'S
conpl ete inversion. ternatively, the final product or internedi ates

al ong the syrfereeld ”P*Bﬁt“églé &Frewnreés?ﬂcwe& ot Bvesting o5 fpngnshagidsoner .

Techni ques f QaricnMetctdoft@tcd) Emd TR Ifd}gesbumﬁgamgﬁa A stb2PisdhdrCadd W1l known
st ereocent er, &nd t hase f? s of stereoi soners are

ol v I
wer| emonn 1 o Ba BRSO MR RSP e R Forear one of
skill in the agpbpria@ ntdtd $& apataagpihaps:. e oéﬁetahg@ufnﬁm el pzafsb Veuakiay

situation. S ne , i 1) A[ele OPEDI A OF
PRACTI CAL G?%F%%;H h}gﬁﬁﬁmﬁﬁk%)fgﬁéﬁ%ﬁ o]l g‘r?? e cClgﬁ c‘f‘e((!l:Ehnl cal
Ltd., Essex, Tr@®ikal Ingd, E8691981L6p. &Jﬁtﬁfmhdgﬁler Acc ChédheRay. 2Rd88 (1291). 128
(1990). 24 LI NKERS The present invention provides for
drug-Iligand conj u% ates where the drug is linked to the ligand through
a chem cal Ii!:dﬂk@,_sl n sonme enbodi nents, the linker is a peptidyl

linker, and is deﬂie%ﬁ&%t hﬁérﬁ'bmﬁaﬁd&%lmﬂ:g—hgﬁmo j@%mrwhla'emé%h%:% ncl ude

25 hydra2|ne and di sul f ers herein as(Li). or
(op_ J- (Om lm}“‘ééb@&ifsi\?éﬁyougbﬁc%?a’eﬁallfnéﬁ %S%ﬁé@?%%@?%thagnlﬁbmg
attached to tpBRiddIiisger, dnbes depiesendreih MVEN--PA (BN).S 00MEMKdEsCIGdecaveabl e

| i nker ar t .are ate for att chnent SS tlaII _any
ol ecul arspderaa 4 BRRRRERE il ARl EPReR D Caner 4
exenplified Her @A . Eypereflyr dmaﬂeltrbmtotthuetnkexat@tbamgmhedttmthadltub,eheapeut| o

miety. It w H}ent ﬁ?%ﬁ%ﬁ% £ ox}?%e&?%?&gceﬁ inRHRT sf}{?&t mte(?l%;% nglg%if% Satt?cﬁ% be !

the art that ers
i ncl udi ng, b esprytiallyjany meldClﬂ@,Spelea@heénhecara@emtsqf thenmeytiondal agent s,

bi onol ecul es 1ex&t,nﬂ:rliﬁ@d: feRGh %-%kﬁae S@LE Gl A B tb%%l’a%eﬂ%@ %oiet}@ IJ \‘nh,e

30  however, be readily apparent to those of skill in the art that the linkers can be attached to

=]

diverse species including, but not limited to, diagnostic agents, analytical agents,

biomolecules, targeting agents, detectable labels and the like,
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The use of peptidyl and other linkers in drug-ligand conjugates is
described in U S. Provisional Patent Applications Serial Nos.

60/ 295, 196; 60/ 295, 259; 60/ 295342; 60/ 304.908; 60/572, 667,

60/ 661, 174; 60/ 669,871, 60/720,499; 60/730,804; and 60/ 735, 657 and
U.S. Patent Applications Serial Nos. 10/160,972; 10/161, 234,

511/ 134, 685; 11/134,826; and 11/398,854 and U.S. Patent No. 6,989, 452
and PCT Patent Application No. PCT/1JS2006/37793, all of which are

i ncorporated herein by reference. I n one aspect, the present

i nvention rel at esThaust dipkeptidy] 4nki atherdinkersimeliugHlighel @bjugeds it drsagiged ing
groups to th JT| r t

i nvention pr%?%&%@ﬁ@%@% gga%f)&rr?ehg I\%g GBE?SE‘&% éb%cg%%gg/%g SE"reduce
their in vivoO3e4PEs 6§/572667, 0066 hEveB&I8aAl 68/aH. %99eﬁ0f7é@,804theil r

phar macoki ”etdoﬁﬁs 653;' a‘R@YJ%* babi h@ﬁ%a&ﬂgé%z r@&afdﬁ%@‘é%‘ NGAECRg, 11 1S

generally;re erred In su di ment s, I'i nker i s cl eaved,

rel easi ng X he'1dét: ﬁﬁﬁeiﬂﬁﬁé%a@ﬁféﬂ/i%&ﬁﬁﬁdw ?afﬁfélNO\/@?@dﬁ@ ond BT Bejepe of

action. Thus,AfplcRRENE PRSI0 37093, hiNS dHIMAR ihQtporatddBelbinbh @ SeRE, t he
invention are tracel ess, such that once renoved fromthe therapeutic

agent or marker (g‘d’(?ﬁasﬁg"t ARFrATSTEPt A et ffata Yo linkers hatrepuspiul (o igach
15l i nker' s prag&ing grot@nRind&peutic agents Ard niAQtsh @f a;ﬁmm@pemem& Hﬂéntioﬁle

invention, the L e ch ri zed t.heir
o eaved ar o e s R Ehn AR ol G 2l S el e of
t her apeut Ic  aditeivose favorabhyraffect tegpharinbopkinGise, thical glaibigendéan be enzymatic
in nature. T a i v f the
ther apeut | ¢ SUARE aPRE ek B B PRSI S E AR BE LR, o
ef fects. Prefeepreddeletsgiiwabtive dpeoensthe étmg@rﬁzlywmﬂltqzltecﬁiteaf\ﬂaw iThes iide
pepti de bond%ne Qﬁﬂo@fmeﬂ &t lﬂégl?\h%ntloﬂntge ﬂ{k&g Iof ﬁlgﬁvénlngl{(ﬁgﬁieleés su% Jﬂgt once
enbodi ments, the |inkers are sensitive to pH and are cl eaved through
changes in pHemoved from the therapgitic ARk ar atrken@pact dpme prvatioh pe ice of the
i nventionsgs 15113@5@@35@&%51& control the speed with which the |inkers
cleave. Oten a | nke t.cle gves qul ckl desired sone
enbodi ments, howe é‘FOt F‘?ﬁ]ﬁ%‘?’“ Hléetm@f"é%@gh'i"}‘i?’rsé“esclhﬁ(?ﬁti}fszhv thgdr
preferred. Fabiligxabpdl@yeddia altesimsmﬁarnmhfgalcaaﬁeh is&flﬂblkl&tolfﬁlﬂlapﬂ’utlt n a
for mJl atl on VE\lntE h bOt Qeractgl e easeec a d naz Sﬂtl%ll] na UIB aﬁ‘lleC&l\{,\% QS
it may be usefu I‘OVI er v% e eqveE Wor est $ho
02/ 096910 pr@@dude&wstemeraeﬂvaeqmexftmlt}wmlpctg:angtndormgll@omplhcemsxlhamnmg a
hydr azi ne,j i &L, pldese

0| gep mic m\/&\é £ pr fg?{g'iele:giﬁata@Q%sfé@]% f&%n Mﬂgcleaggg% 1rlciuia§sgpt1de

conposition endent 30upon t tiron required
t he parti cul &pndscsisoiintesss-daddipyliidedinkizesaeo ?iémb‘i’f’g@% the bﬂiefbhiéf dr ug at

a slower rat Qedsitiddioipsl R BF Slekv@ll tfddkh PR frpeg- | i nker conjugates. In
contrast, the hydrazine |linkers of ‘the current invention provide for

a range of cycli zat i oANEEp&E@nt agpegiiof (he Fyyrentigyention iy & oI Rt N e by

al l owi ng for spda@walebveﬁm thelini@fs cRaved @ich ﬁ?uiﬂ&l‘ thlilysiél&&z qﬁl&kl} isk@ed.based on
the desir rate cli.zation.. For exanp cl.i atlon
Lo e nehr cvBbe At ES Pt Spimies b SRR o A Eprsies B8
S-menber ed riergnplipom sedtgavdagense fBrnpfleion edin aymrinulzam vvaﬂn bb&taeﬂmf( cdlease
target ed deli @z( :}fov? {g:legse%xgh ngﬁil 19m %rtlltS fulQO g%wdé a ]?r{kﬁr &C{ﬁ c? ]éeg ml'clnsel ng

hydr azi ne I|n uce Teav
Slowly WO 02/096910 pxowdes sevcral spec1f1c hgancl -drug complexes having a

hydrazine linker. However, there is no way to “tune” the linker composition dependent

30 upon the rate of cyclization required, and the particular compounds described cleave the
ligand from the drug at a slower rate than is preferred for many drug-linker conjugates.
In contrast, the hydrazine linkers of the current invention provide for a range of

cyclization rates, from very fast to very slow, thereby allowing for the selection of a
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5 nmenbered rings or a single 6-nmenbered ring resulting froma I|inker
having two nethyls at the gem nal position. The gemdi net hyl effect
has been shown to accelerate the rate of the cyclization reaction as
conpared to a single 6-nenbered ring without the two nmethyls at the
gem nal position. This results fromthe strain being relieved in the
ring. Sonetimes, however, substitutents may sl ow down the reaction
instead of making it 10faster. Oten the reasons for the retardation
can be traced to steric hindrance. As shown in Exanple 2.4, the gem
di met hyl subgtaiticuit hytirazihd lnker Hagrd oa thededived agtod rycliyadbn. Zat examplegact | on
Itg lof’rglcj)ll: t ;gt Og)%h%a%o g\r%%%@?ev%%}}{}%hm% gl lli)r&le 'ﬁl%{t odcu:'c:el%smgles )inemlr(eled It
t hat cl eaves rmgmponslaavigy. Pnafyutrecypirzetﬁ@flﬁteecfor tRigeteddedingy e, a dymtoaic agent
sust ai ned relt§@t§1€alfteEMle@lHr%myﬁlﬁzﬂeamle @mtfpgcgdm'g thQa t}QP&JA kS

qui ck rel ease and a sl ow rel’ease conponent se ul

provi de a i rikestbesiAipgs %Peaa}e@m@be%mwsyhmg floea tﬂﬁl Wvéﬁﬁwmﬁ%ﬂf s, a

slow rate of a%neFéxﬁaaupmldnsTeecgunea{ﬁ@lh)q%fféwh@ bERAAR AR taecclslbﬂaése{e hibat
produces, upon cleavage, either a single 6 nber ed rlng% Wi t hout the

gem di met hyl taq yezrtqc P Hon a5 Forapazgd iyt Engle SRR Eiging MioUt S THRME Pk er s
al so serve tat 31&g&mhal;esutdﬂe'rmhema@eumuﬁe saglemamgfehévad iete @@ai nst

d dat This feat d fi t
pener 11 si noe BERRCasr VY nbe P aSTh s RalGR ARGy g ' o
circul atith Hakd - Dftdnghobastivgorthd mehiedbnagedd traoed wrstedcdrindrahibe Asishdver

AL SO Serves WReath DAl LN AGH Nbiidl IS BLEAGIRG. 080N TR ket

so that the conjugatée’is°re _ _ Incir t%n and
has the desi rieiﬁtl@ftéewvrcommiméwa‘rhprh e paninal cokdngs a@Ht.er activation at

the desired site of agli PpordiPlo &Q%ﬂ@@éﬂtchﬁlﬁﬁﬁgkm&ﬁﬂﬁédgaﬁﬁﬁmtﬁzl?' S
feature of the linker serves to inprove the therapeutic index of the

agent . THFEVS AL Y Yy Rridtipsdaly St irapi i rdere@mdeton af ¢
cl ear ancersanGn MRAARR|oh Sith 8bth b Gick RRERRLVE 16w ARERRIcoRPonBR! KRRy B:)useful
enzynes that é? res n%%geﬁn blood or E[g tg'he?nt tissue and are
further sel edtBd" f'0"5‘ 561 HIIY-HB °H FimARis R SPViHE & t he
cells. The Sﬁsdlahlohnszawtgveg [lﬁl]g)EShyﬂﬁIZMEIIﬁkﬁl rhétq)ﬁ:lduddegpc&cbaetawga effierbhe

agent or nar kmenr ie% ﬂh%a%d Iaﬂégsﬁoltﬁbutt the rg Eh?r\l/ sugiti?tnmix ;P 31X %e ’Fmembeled
characteristic t 'z nay

al so |rrproveltnhe agent or marker's stabl lity during storage |n ei t her

a forml aéoed or nﬂ{é'hfr&{) Io%tn%gto s%‘)ﬂ;%e the therapeu 19%1“ OYmaxth%gtﬁﬁs@bl lizing

group is useful to sta ze a therapeutic a

serves to pr epe&atl‘tlh‘ehﬂﬁge%uleﬁwnna‘hﬁéﬁrﬂturﬁrna@w@egrlardaqapfd:ﬁn%encetbeélt ed by

storage of tRevBLRBE reQlits (B KBIgilgheBRiRA O3k thsztﬁcﬁeerag%t HQkHer.and
results in less than 20% preferably |less than 10% nore preferably

| ess than 5%3hHUELA SHETSEO 6tfe§?f’éer'aﬁi‘ﬁ?vitye%f@"’?f‘“i‘qlﬁdﬁg%‘@’&‘ Brkdvafat Bt t he
agent or nar kefjuda id llalaue!;zaemgﬁ whilEs Eﬁﬁuldtlﬂn i @adthdresirdalecred, foindanplé he

gi ven assay condi tftons ‘ ﬁ’] ﬁsen / r\%e nt i g_n %I so relates .to

conj ugat €8 cdhPHFA ?‘}émtfvﬁé%“ REFESIC RBFHOh AT PEATRYT e PR ent i on
rel ates to priggfeugs of t}hatmhafagcwbetoumedva‘tm thtlh;euﬁcne@tmem ageht. di sease,
especial | y for capger, GGMRLORT ARerer PPl ks Blecied88eeOha hRGbdkAker s

descri bed
of the therapeutic agent or marker by enzymes that may be present in blood or non-target

tissue and are further selected to limit transport of the agent or marker into the cells. The
30  stabilizing groups serve to block degradation of the agent or marker and may also act in

providing other physical characteristics of the agent or marker. The stabilizing group

may also improve the agent or marker's stability during storage in either a formulated or

non-formulated form.,
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10herein provide for prodrugs that display a high specificity of
action, a reduced toxicity, and an inproved stability in bl ood
relative to prodrugs of simlar structure. The linkers of the
present invention as described herein nay be present at a variety of
positions within the cytotoxic conjugate. Thus, there is provided a
| i nker that may contain any of a variety of groups as part 150of its
chain that will cleave in vivo, e.g., in the blood stream at a rate
which is enhanced relative to that of constructs that |ack such
groups. Al so providdaly, de gaglinmgegap ésisefhl tb babilizenkerapeytiosgant ¢rimarker if
therapeut i ¢ and. i BARRS! hEaRAPR hiter Ul dobAKRIOR WAL AR, Uorsb Ootfety ™
prodrug anal ogs o erapeuti c agents to reversibly |1 a

t her apeut i ¢ owerdPrgHlsE i mag bleed 1 37°% ford kpprsiapngresdie it less thag @@%ct abl e

| abel, or a spleigh ;epaqgfrntlo%mae?}emfﬂﬁemn B 4PLVAE ROREAL 21 1'e41t 0
conplexes that include the cytotoxins of the invention.

addi tion to tha 2% élﬁ%)’é%f’d?féheﬁéﬁ prearkep Py shzpaes Rygseryingthy #qﬂdiéblg%up
one or nore sghidrtengeh asdMRndilidhker groups LI are optionally

i ntroduced betweejﬂ the cytotoxin and the targeti nlg g h hg&r
linker groups may 3 REHIVFUORAFHEFTHE CHRRET P BUPSTEAI KBNS at
| east two reqmitiicmaly‘ t]lﬁﬁﬁvblﬂi@&lelfgﬁ’s(m,lﬂﬂSdrug-Emt oay laewsedjfhaheiﬁc&mmasbf

functional i tydlq%% peem%ﬁsi%laga%gej re%%{?l fu;af %se te%lf%[ u%e h%?i{l]ﬁ:l‘iu({g 1b%na| ity
X1

of the therapeu rc ag er chem cal
functi onald t yrewin puwgicscqaanc@lruggrh@wmas ab&édpepldif:lbmfdcttoo, sredrhahtpgeity.

functionality &)Im &,Q]% %@Mﬁﬁ; AYRIRM: O ph pwa ggi)f%ﬂeﬁﬁ?mu@mle' nker.

Exanpl es of ch unctionalities of groups incl ude
hydr oxy, mer capt oThedwk%?fyhe Presaitt ygafion a‘*rﬁeﬁf‘cb'bﬁl(}@!e@h@ay hemeesere Rtdapt o

groups. 30Theas&) b foliTi®s dhichivi@helc gl’akﬁﬂ&%ﬁmjﬁﬁr esented by LI, are
general ly a substjtuted or unsubstituted alkyl, substltuted or

unsubstituted aryFUs<RBEE PrydetR Gen i iy f‘?“faﬁﬁ 529 ChYRFY QF §Puns As part
substituted of ittehstilist viiudad: h eﬁ:@re@ahMé blgcicﬂaﬂ’éhm iy QR eherRagdhdredat |
the alkyl or 8l roups C buet 1 a120 cartbo 4,81 OB,
They ey al sd Rk FE BhaBEY dBROTHS BTGt o FharLes " ERaiEar, "Epacer
groups i ncl udakerfuprs vebhahqndpeuncamamgnodmexg@mml TheGlinkers are useful to form

prodrug analogs of therapeutic agents and to reversibly link a therapeutic or diagnostic

agent to a targeting agent, a detectable label, or a solid support. The linkers may be

20 incorporated into complexes that include the cytotoxins of the invention,

In addition to the cleaveable peptide, hydrazine, or disulfide group, one or more
self-immolative linker groups L' are optionally introduced between the cytotoxin and the
targeting agent. These linker groups may also be described as spacer groups and contain
at least two reactive functional groups. Typicaily, one chemical functionality of the

25  spacer group bonds to a chemical functionality of the therapeutic agent, e.g., cytotoxin,
while the other chemical functionality of the spacer group is used to bond to a chemical
functionality of the targeting agent or the cleaveable linker. Examples of chemical
functionalities of spacer groups include hydroxy, mercapto, carbonyl, carboxy, amine,
ketone, and mercapto groups.

30 The sel-immolative linkers, represented by L', are generally a substituted or
unsubstituted alkyl, substituted or unsubstituted aryl, substituted or unsubstituted

heteroaryl or substituted or unsubstituted heteroalkyl group. In one embodiment, the
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mer capt ohexanol , | 0-hydroxydecanoi ¢ acid, glycine and other am no
acids, 1,6- Shexanediol, p-alanine, 2-am noethanol, cysteam ne
(2-am noet hanethiol), 5- am nopentanoic acid, 6-am nohexanoic acid,
3-mal ei m dobenzoi ¢ acid, phthalide, a-substituted phthalides, the
carbonyl group, am nal esters, nucleic acids, peptides and the |iKke.
The spacer can serve to introduce additional nolecular mass and
chem cal 10functionality into the cytotoxin-targeting agent conpl ex.
Generally, the additional mass and functionality will affect the
serum hal f - | iaflel @rdy] ehpmaycopeist baweenfl abh2) @dephtexs. THaysay sllr ough
careful sel ect, cytotoxin conplexes with a range
of serum hal %E)h I\E}Sgg Cg&@g&%g&%@g@f The spacer(s) located directly
adj acent to the dPXf§PHEI Propr $reups insdel & srastbleas-apinghexanch Swherein mi s

an integer S%&&b@ﬁi&xﬁﬁo@%gymbx deeancio acﬂig ?umeaa'ﬂﬁiot@er RNyl pl e L1
spacers are present, el t her d’ ntical Or di fferent Sﬁacers may be

used. L1 may hganegig): %@F‘F‘?en%‘}‘%?‘?t%OIQ‘fyétﬁfﬁnml@ aménogihpiethiedr Sroi ety t hat
preferably i npaiopstdntie @ﬁ@,&%ﬂnmmm& hdid/ 3raletiiasteamethciagRiRER] ¢-0N
properties to r that contains, the

| | k
P P f Fos St s ARhRry o ko foapn TR Bt Dt B e Mer

does not havdikt.o be self immol ative. In one enbodi nent, the L4 noiety

is sub Sj[ ituted al 'F}}{a ‘;g i S 3y ?e%&e ttl.:) %Lgtg:céa Acﬁ?{ I?ﬁﬁl %%qukln mlig%an%l q{ex-k:dal

unsubstituted ary tituted unsu
het er oal ki , fmyor@ﬁtYM¢ thh Cmyxlm@rgtlm%gghvommxarﬁ?h@dly, e adshitiohilgnassThe

substituti Onsdnm}{ctgﬁaht)f \Ql’il aﬁé&ﬂfls&m i’fallr ﬁ%@lﬁd ((tl%]' Fg@m&loﬂﬁg conﬁilé&oxy

akl yl t hi o, al kyl am no, | am no. In certain I ments,
conprises a roRs ByEh ea“ifﬂl“@wm PfrfP%{—‘ﬁ’bale@F cEF9BidicHBpiExes wih %@ﬁ@rqfses

any p05| ti veIsmmmmﬁg@unv&lpyodg&ar ged am no aci d poI yrrer such as
pol yl ysi ne or pol %ﬁnl n;) L4 can conprise a such as a,

pol yet hyl ene gl yc Y yeeatagdiiest yd‘ﬁé‘F?“&totﬂﬁ’éngdn‘?l?tﬁféé‘}w fennted B e,
for exanpise, et mispelinsrersceaspnentl, andd,d, sae) WhemﬁﬁmlaL‘ RRcat Y.

20l 13 P T el ST e b RPN RSN (PEO

Preferably, tlha‘loﬁﬁz'@mulpl have 1 12 repeat units, nore preferably 3-12
repeat units, norg;prgher Iﬁgétgﬁzét'p@efgxglﬁgﬁﬁéa eé‘i'n%rﬁaseaosrom%l‘ﬁ r B ised

preferably 35 repeat units an ra 4 repeat units. L4
may consi st 2gw¢galign pyfpertinetoPEMaHsh wilizing gdinkey thnwntalbs@e sontyF woéﬁes_
addi ti onajg sw&s&m&gﬁ@@tm tﬂe@&iﬁbga{el frhlai ﬁdmﬁérlaxés thrhat;lﬁB %é &ﬁt&ﬁbm}e I's

useful to conbi ne PEG as art of moi ety to enhance the water
sol ubi ity ofih PHEMbesHme-he IAgaty lehlabpwed ke W@Wﬁ%&ﬂgﬂ r%ﬁ*@@é t he
degree of agg@rggalubifuddial), sEBYiuRe Geterosliy | i Unsubi@neante@akyiony of the

drug to the %%ch%%%e straight, branched, or cyclic, The substitutions may be, for example, a
lower (C'-C®) alkyl, alkoxy, aklylthio, alkylamino, or dialkylamino. In certain

25  embodiments, L* comprises a non-cyclic moiety . In another embodiment, L* comprises
any positively or negatively charged amino acid polymer, such as polylysine or
polyargenine. L' can comprise a polymer such as a polyethylene glycol moiety.
Additionally the L* linker can comprise, for example, both a polymer component and a
small chemical moiety.

30 Tn a preferred embodiment, L* comprises a polyethylene glycol (PEG) moiety.
The PEG portion of L* may be between 1 and 50 units long. Preferably, the PEG wilt
have 1-12 repeat units, more preferably 3-12 repeat units, more preferably 2-6 repeat

units, or even more preferably 3-5 repeat units and most preferably 4 repeat units, L* may
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5 n sonme enbodi nents, L4 conprises R26' 25 R2 R25 R20 directly
attached to the Nntermnus of (AA 1),. R is is a nenber selected
fromH, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, and acyl. Each R25, R26, R26, and R26 is
i ndependently selected fromH, substituted or unsubstituted 10al kyl,
substituted or unsubstituted heteroal kyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, and
substituted or unsubstituted heterocycloalkyl; and s and t are

i ndependent | yeonsitt egj@y sf the kiEf okt @it dRyefse ralinyan dBRAOpnaRLpstiRRSLor R26

and R26. are ' ; I 4
(preferably, J&%‘%&E&Q %ﬁgldﬂe&éﬁkﬁgﬁ aﬁ E&F%Mq?ér'\&g’gﬁg Eég | Ar?éi%th %’@5
R25', R26 and® Rﬂv@n«arﬂ@ viated eqhebiite f thy compisi. Afidigjanaliys (g rPaﬁennoem spduces the
UnSUbSt i tut ectle%'e &ﬂg%gaﬁbrkﬂﬁl\ IoEl:u?EHmﬁ ﬁﬁwﬁ*ﬁgaﬁd}té theagém t‘_ﬁ’@%nbocﬁ%

and R26' are a sone en odi rrents 1 and s
Pept i de Lifkers (]:n)some embodiments, L.” comprises

st
directly attached to the N-terminus of (AAD. R“o is is a member selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, and acyl. Each
R*, R%, R%, and R*® is independently selected from H, substituted or unsubstituted
10 alkyl, substituted or nnsubstituted heteroalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, and substituted or unsubstituted heterocycloalkyl;
and s and t are independently integers from 1 to 6. Preferably, R, R®, R™, R™ and R™
are hydrophobic. In some embodiments, R *° is H or alkyl (preferably, unsubstituted
lower alkyl). In some embodiments, R*, R*’, R and R*® are independently H or alkyl
15  {preferably, unsubstituted Clio C alkyl). In some embodiments, R¥ R¥ R®and R®

are all H. In some embodiments, tis 1 andsis 1 or 2.
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As di scussed above, the peptidyl linkers of the invention can be
represented by the general formula: (L4)-F (Om, wherein F
represents the |inker portion conprising the peptldyl noi ety. In one
enbodi ment, the F portion conprises an optional additional

5sel f-immol ative linker(s), L2, and a carbonyl group. In another
enbodi nent, the F portion conprises an am no group and an optional
spacer group(s), L3. Accordingly, in one enbodi nent, the
conjugate conprising the peptidyl |inker conprises a structure of the
Formul a 4: 1R¥ptde Linkers (n thi s enbodi ment, Llis a self-imolative
l'inker, as deSCI‘I Qggi &gsgi{ %ové‘ﬂ% l’,pﬁld ﬁmﬁer tﬁe 1Xve§1h§1tcaxp b& 1e$£s%9[L(¥ by the
|nparts i ncreased 80l P rease aggregati on propert or
nodi fi es t he geyadsl Gorgalas (I bt—@— €8 )nd berein Faepresboyibe linker lroetpm@sremb@ga

sel f-i mol at 'tﬂcepe&.)h Rk ) In dn@ eﬁﬂ@l‘irﬁénp the Frpo}t§m Qom;;nsc‘;%n oShonzﬁaddﬁhon%r 6;
and o and are indepen ent 15represents one or nore
natural a n(f“"l&&“ﬂ%laté’ﬁéll‘l&?f(s)uﬁn&tdd*rcallbo%lfl BiRTdN arathgsembodimenig ke Fnt eger

in the range ;a‘omamcam@ﬁ@}, aaemmb@loapma%p&ﬂmpda&;sgm@(sb g2in the range of
2to5o0r cis 2 eptide linkers of the inpvention

of the above For nﬁfcaldmlwa ong %mfrqd}?keéﬁthea?ﬁmge@ CURRTREeEPRRIGHS ki t her
directly to lo8mptises Mueerule4f the Fabsrat, directly to the X4 group (i.e
20t he targeting agent, detectable |abel, ,protected reactive
functional group or unprotected reactiv fupgtional group). In sone

enbodi nents, when L4 is present 4 notj Ic rise a carboxylic
acyl group dlrectly attachedxi iy L0 L@E D(AA),. Thus, it is
not necessary in these enbodlne forcthere t\o’/be a carboxyllc acyl
unit directly between either L4 or X4 an , as s necessary in the
peptidic {inkers of U S. Patent No. 256,214, 345. I n anot her
enbodi nmen t he conjugate conpising the § ptidyl |inker conprises a

structure of the Hholisthi@dmentBLPr debAdBeliveliBler,Rs dReritdd above, and L*is a
moiety that preferably imparts increased solubility, or decreased aggregation properties,
or modifies the hydrolysis rate, as described above. L* represents a self-immolative
linker(s}. In addition, m is 0, 1, 2, 3, 4, 5, or 6; and o and p are independently 0 or 1. AA'

15  represents one or more natural amino acids, and/or unnatural g¢-amino acids; ¢ is an
integer in the range from 1 and 20. In some embodiments, ¢ is in the range of 2 to 5 or ¢
is 2 or 3.

In the peptide linkers of the invention of the above Formula 4, AA' is linked, at its

amino terminus, either directly to Lt or, when L is absent, directly to the x? group (i.e.,

20  the targeting agent, detectable label, protected reactive functional group or unprotected
reactive functional group), In some embodiments, when L* is present, L* does not
comprise a carboxylic acyl group directly attached to the N-terminus of (AA").. Thus, it
is not necessary in these embodiments for there to be a carboxylic acyl unit directly
between either L* or X* and AA', as is necessary in the peptidic linkers of U.S. Patent No.

25 6,214,345,

In another embodiment, the conjugate comprising the peptidyl linker comprises a

xi—{u}{%Af)—N—{L%—D
P c H ] .
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(5) In this enbodinment, L4 is a noiety that preferably inparts
i ncreased solubility, or decreased aggregation properties, or

nodi fies the hydrolysis rate, as described above; L3 is a spacer
group conprising a primary or secondary am ne or a carboxyl

functional 5 group, and either the amne of L fornms an am de bond

wi th a pendant carboxyl functional group of D or the carboxyl of L3
forms an am de bond with a pendant am ne functional group of D; and o
and p are independently O or 1. AA" represents one or nore natural

am no acids, and/or unnatural a-amno acids;5c is an integer from1
and 20. In this e t ener al
formula). 10In t hgngg%)@%g mﬁn%_%kfesriél%% F%]gl(e:feﬁ%ev Pllg%)lts B ea%eﬁesc’lg%h e
Formul a 5, AAlecreased dggieaation propdrtics, camiodifies the msidrlisis rat. mhémscribed govd; |’ t o
L4 or, when

Car geti ng agent Pooa aEre [ EEk|er P st SR Aot elboF iR,
group or %pr%‘t“éc%ﬂéélt]}céﬁéﬁweoﬂu s @hanideyband pryth a pendans sasbaxivb odi ment s,
when L4 is priegasta grbth S0Es tRRLbSGIB T $Eme af AHIROBKH i ﬁ’-géﬁharﬂ RRP
directly attached to the NNterm nus of (AA)., Thus,, it 15is not
necessary i n PHEYR! Fpod Dhidkoang g redilepaadengy far b Ac‘%r‘%?@?‘}t? eREFPCuni t
dir eC'Ej| y lbet \Qﬁﬁfhl ﬁ?iﬁldﬂ &ids| #hd.Rf uﬁﬁtuﬂl’kﬂalﬁﬁa acid@&Sc is Sn Lﬂ&:@@&ll%?f Yant Q(l) I R&his
peptidic linkers, o , 214, 345, The sel f-immol ative

| i nker L2 20fﬁ@°@8?ﬁqrﬁwﬁﬁﬁgfﬁe i g & gﬁfa??“gﬂﬁlfunctlonal cheni ca
noi ety which is chpedieptidsflinkeositeriteytidniofitee nigrve Bcgentx]aerAA\mhﬂ@a,menh
Chem cal [ Tor ShESahe A BLIRL It 8L ARLEL LT LB LALS, LR Sy o

rel easi ng one of e nor et es art%t e
mol ecul e by ﬁ’%tmgeteg aemylmsib@ ldalelewagedleagwe ﬁlmtiomlnggP sxamglroectzd,/ mat i c
cl eavage, SpoRL-ARGAIELM a&e@vrn@ané LRt rmmgﬁfesegf Lt figs f! ecul e
to rel ease the other of $aid 25 spaced chem cal nbieties. . In
accordance WPHPHYA cHbaghncyl sipespradly atache to B Atermips gt M)csﬁlaéeF is
cova: en: : ¥ : |1@I|l§f?gec@§bm?gﬂhéﬂé emlsoamegg?ortﬂtehétbe% @@tﬂio'xflf% 2BReE iﬁl o of
coval ently nked at 1ts n o the chem Yy reactive site o
Che-dr g, oi G eHkAaLE LB VIR PASCS BreTeHAE 6 PR D! B B No.
activity, so 6234845 space and covalently link together the peptide

noi ety and the drug noiety into a tripartate nolecule which is stable
and 30phar macol ogi cal 'y inactive in the absence of the target enzyne,

but which |SJEEmemnjﬁwimﬁgﬂaavable by such target enzyne at the
bond Cova%()e“t ly 14 Hé‘%!el?'ﬂm%&]ﬁﬁ Hﬁ&?ﬁ- ;ETQBI%Xrio%E&QFénK}S’al F)ﬁ%&l vﬂﬁ‘chrIPéagIsze to

t hereby effect ease e peptide noi et rom-t
mol ecul e. Such ccefﬁlzlgiwdmklég toEhey Herespade cheyiqs] mthleb ingeq oyl btahle

sel f-i mol at iyfgtae %feaﬁe ?erleaﬁlﬁg $R@f ¢ &ﬂﬁ?ﬁ"c’éd ARIELYmARHs frth tHedfRirtate
ova

spont aneous cleavag t he bond c ent | Y
molecule by means of enzymatic cleavage:; and following said enzymatic cleavage,

spontanecusly cleaving from the remainder of the molecule to release the other of said

25  spaced chemical moieties, In accordance with the present invention, the self-immolative
spacer is covalently linked at one of its ends to the peptide moiety and covalently linked
at its other end to the chemically reactive site of the drug moiety whose derivatization
inhibits pharmacological activity, so as to space and covalently link together the peptide
moiety and the drug moiety into a tripartate molecule which is stable and

30 pharmacologically inactive in the absence of the target enzyme, but which is
enzymatically cleavable by such target enzyme at the bond covalently linking the spacer
moiety and the peptide moiety to thereby effect release of the peptide moiety from the

tripartate molecule, Such enzymatic cleavage, in turn, will activate the self-immolating

46



| i nki ng the spacer noiety to the drug noiety, to thereby effect

rel ease of the drug in pharmacol ogically active form The
self-immol ative linker L2 may be any sel f-immuol ative group.
Preferably L2 is 5 a substituted al kyl, unsubstituted al kyl,
substituted heteroal kyl, unsubstituted heteroal kyl, unsubstituted
het er ocycl oal kyl , substituted heterocycl oal kyl, substituted and
unsubstituted aryl, and substituted and unsubstituted heteroaryl.
One particularly preferred self-inmol ative spacer L2 nay be
represent ed Ioparhdie of de spabea o®iety and ()ate spontanedily eleaagmmtliedond qogalatlyt he
am nobenzyl t Ly ps. A
"K" group |sqgggggg??f%Zﬁ%ygﬁR%ﬁghgg%%%ﬁ?gggﬁﬁgémE%%gé%b £%IQH

hydr ogen ot hemhgimseclegicaltséiee foon.one of the four non-substituted

carbons that are @%%lf%m&lk’tﬁleﬁlhﬂegﬂ rgaysge aH%&eH‘rlﬁmol-Eh% (ggp gfe@%lmﬁ
a single atom such as a hal ogen, or eanutl-atomgrou SUC

as al kyl, %et@?‘iﬁé&P@laIkﬂaﬁHSﬁlﬁ“mﬁF‘fﬂkﬁ SUHV’&FWV“’”&FK}@W“*’SW&F BtRgakyland

cyano. Each Iﬁnmstitﬁt&e}&ww&iw Sﬂlsﬁkﬁtﬁe@ﬁ'etfﬂée@ﬂbeﬂm sObsOMRJ GRNSk kg Of
substituted aJﬁ @ﬁ%nSUb tituted al bstituted heteroal kyl,

yl
unsubst i t ut ed™ e FOSIREA 2nd SEHRYH: ﬁmﬁﬂ |, unsubstituted aryl,
substitut ed het er oad pakticuldidsprfsiréd sulf-dméblaive rspméryf’ ma$ bdx@pridenkb LBl 20
het er ocycl oal kyl , unsubstituted heterocycl oal kyl, hal ogen, NO2, NR-
RI, NRo1CORRIoTBBIRRo 1R02. OOOR21, and OR2L. wherein RoL and Re2 are
i ndependent|y selected fromthe group/éonspst{ing of H substituted
al kyl, unsubstituted al kyl, substltu'/d teroal kyl, unsubstituted
het er oal k I substituted aryI unguﬂs tuted aryl, substituted
het er oar y!0 unsubstituted heteroaryﬁ substituted heterocycl oal kyl
and unsubstltuted het er ocycl oal kyl . 25E6enpl ary K substituents

include, but are ﬂ%ﬁ%@%h? cgttl% F}EHOPQZE g?gup ﬁlay bé\lsqgsum%d wilR @B br more

NHCOCH3, N( CH3) 2, 'S an |nte er of O,
1, 2, 3, or 4K’ piugsnéd “Br slfoewedubewwr@pm@mromalcmg Qrat replaces a lT}rdeogelt her

oxygen atom QfnehN& a&&dil&{% ‘éﬁ@of%ﬁ&%\ﬂ} nBi Qz%ﬁnﬁéd &fb‘%ﬁketﬁ:h% p®oBnEAPONY|

group. The line fromthe NR24 functionality into the aromatic ring
i ndi cat es!X hatmae Tam hes 3B Pe p oREF 1Py HEASBSIBE AR Y Be amyltiof t he

five carbons addaadrolpQéubn iscalkm h&aoﬂkﬁgmﬂ:{bdm&é Syfiety, SNOST natddn@dariay t he
- CH3-0- g Ou%yanlc:;rﬁlch k is 1ra e’pendently seﬁfzchtledff}{)?nct}lcle golgt?pl clogsxmgg Ot)gullab%lm?e?i\{l& ently

unsubstituted atkyl, substituted heteroalkyl, unsubstituted heteroalkyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted

20  heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO,, NR*'R*, NRCOR%,
OCONR*'R™, OCOR™, and OR?', wherein R*! and R* are independently selected from
the group consisting of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl,
unsubstituted heteroalkyl, substituted aryl, unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, substituted heterocycloalkyl and unsubstituted heterocycloalkyl.

25  Exemplary K substituents inclade, but are not limited to, F, Cl, Br, I, NO», OH, OCH,,
NHCOCH;3, N(CHs)2, NHCOCF; and methyl. For “K,”, a is an infeger of 0, 1, 2, 3, or 4.
In one preferred embodiment, a is 0.

The ether oxygen atom of the structure shown above is connected to a carbonyl

group. The line from the NR* functionality into the aromatic ring indicates that the amine

30  functionality may be bonded to any of the five carbons that both form the ring and are not

substituted by the ~CH,-O- group. Preferably, the NR™ functionality of X is covalently
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bound to the aromatic ring at the para position relative to the
-CH2-0- group. R24 is a nenber selected fromthe group consisting of
H, substituted al kyl, unsubstituted al kyl, substituted heteroal kyl,
and unsubstituted heteroal kyl. In a specific enbodinent, R24 is
hydrogen. 5In one enbodi nent, the invention provides a peptide |inker
of formula (4) above, wherein F conprises the structure: 0 Fla id 4
-AA)---N cl , where R24 is selected fromthe group consisting of H,
substituted al kyl, unsubstituted al kyl, substituted heteroalkyl and
unsubsti t ut eobOM@iteﬂtqalOthlc rirfeze e Kar posiionesiritier o 18 -Gtk gdept RY is a

sel ected fromdhe, QloEPHGRRS L) Bsidhn ;%y %‘:&M&&%@l lsa/s'ubmm tuted alky,

unsubstituted al kyl, substituted heteroalk unsubstit

het eroal kyl , ssbstadiheiealicdrap unﬁﬂ%@fﬁéﬁﬁtﬁlmléd hlrfyp?mfm%ﬂ@cﬁmmtéﬁ is
heteroaryl, upgudbstituted heteroaryl, substituted heterocycloal kyl,
unsubstltuted heterocycloalky hal ogen, NO2, NR211222, NR21COR22,
0CONR21R22’  000R2'P ongFrabagiases \‘/lﬁé‘?"é“‘ﬁ? Proxides appeptids figker pifarmuizdrabpye.
sel ect ed fronyvHehen B¢onipfset Beemstsd:i ng of H substituted al kyl,
unsubstituted al kyl, substituted heteroalkyl unsubsti tuted

het er oal kyl , substltuted aryl, unsubstl uted aryil ,ssubstituted

het eroaryl, unsubstituted heteroaryl sti Qréh_ et erocycl oal kyl ,
unsubstituted heterocycl oal |s I nteger of 0,1, 2, 3, or
4, I n anot her enb f—Nf/ eptide |inker of fornula (4)
above conprises a -F20 (Om gthat topprises the structure: Rza R24 Rza

where R is selected from the group consisting of H, substituted alkyl, unsubstituted
alkyl, substituted heteroalkyl, and unsubstituted heteroalkyl. Each K is a member

10 independently selected from the group consisting of substituted alkyl, unsubstituted alkyl,
substituted heteroalkyl, unsubstituted heteroalkyl, substituted aryl, unsubstituted aryl,
substituted heteroaryl, unsubstituted heteroaryl, substituted heterocycloalkyl,
unsubstituted heterocycloalkyl, halogen, NO,, NR*'R*, NR*'COR*, OCONR*'R™,
OCOR*, and OR™ where R*' and R* are independently selected from the group

15  consisting of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl,
unsubstituted heteroalkyl, substituted aryl, unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, substituted heterocycloalkyl, unsubstituted heterocycloalkyl; and
ais an integer of 0,1, 2, 3, or 4,

In another embodiment, the peptide linker of formula (4) above comprises a -F-
20 (L')m— that comprises the structure:
R2¢ R24 R24

O—(ll?— & \[F%l
+AA)_NQJ R

where each R* is a member mdependently selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted hetercalkyl, and unsubstituted
heteroalkyl.

25 In some embodiments, the self-immolative spacer L' or L? includes
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11 Ka (1) RI24 R4 R4 0 C R24 where each R24 is a nenber

i ndependently selected fromthe group consisting of H, substituted

al kyl, unsubstituted al kyl, substituted heteroal kyl, and
unsubstituted heteroal kyl. 251 n sone enbodi nents, the self-inmolative
spacer Li or L2 includes where each R17, R18, and R19 is

i ndependently selected fromH, substituted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl and substituted or
unsubstituted aryl, and wis an integer fromO to 4. In sone

enbodi nents, R17 and R18 are 5 indegendently H or al kyl (preferably,
unsubstituted Cl1-4 al kyl). Prefer Y, Rléeand R18 are Cl1-4 al kyl,

such as nethyl or ethyl. In sone enbddi nefits, wis 0. Wile not

rys it has been found
i | ati ve spacer cyclizes
L¥ or 1.2 includes The
characterized in that it

relatively quickly. In sone enbod

Spacer Group L3 The spacer group /Qi

conprises a primary or secondary (Wgh
where each R', R'®, and R" is independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or
unsubstituted aryl, and w is an integer from 0 to 4. In some embodiments, R'” and R'® are

5  independently H or alkyl (preferably, unsubstituted C1-4 alkyl). Preferably, R'” and R'®

are CI1-4 alkyl, such as methyl or ethyl. In sorme embodiments, w is 0. While not wishing
to be bound to any particular theory, it has been found experimentally that this particular
self-immolative spacer cyclizes relatively quickly.

In some embodiments, L' or L? includes

Ka Q
N//___ L
| =
R24 |
A
10 (R®),

The Spacer Group L>

The spacer group L? is characterized in that it comprises a primary or secondary
amine or a carboxyl functional group, and either the amine of the L* group forms an
15  amide bond with a pendant carboxyl functional group of D or the carboxyl of L’ forms an
amide bond with a pendant amine functional group of D. L? can be selected from the
group consisting of substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted aryl, substituted or unsubstituted hteroaryl, or
substituted or unsubstituted heterocycloalkyl. In a preferred embodiment, L? comprises

20 an aromatic group, More preferably, L’ comprises a benzoic acid group, an aniline group
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am ne or a carboxyl functional group, and either the am ne of the L3
group fornms an 15 am de bond with a pendant carboxyl functional group
of D or the carboxyl of L3 forns an am de bond with a pendant am ne
functional group of D. L3 can be selected fromthe group consisting
of substituted or unsubstituted al kyl, substituted or unsubstituted
het er oal kyl , substituted or unsubstituted aryl, substituted or
unsubstituted hteroaryl, or substituted or unsubstituted

het erocycl oal kyl. In a preferred enbodi nent, L3 conprises 20 an
aromat i ¢ gr oug indvbEeupr Bérelaiihy cxainglecdvidiseshacdeazoisan dACiNH-gpaeap,

an aniline groupse il S5 Qup. Non-limting exanpl es of
structures that can serve as an -L3-NH spacer include the follow ng
structures: HN, C 5 where Z is a nenber selected fromO, S and
NR23, and where R23 is a nenber seghected frombk substituted or
unsubstituted al kyl, substitute r unsubstityted heteroal kyl, and
acyl . Upon cl eavage of the |link of the i ni on containing L3, the
L3 noiety remains attached to #fie drug, D.+ccordingly, the L3 noiety
is chosen such that its presence 10attached to D does not
significantly alter the activity of D. In another enbodinent, a
portion of the drug Ditself fu ions as t 3 spacer. For exanpl e,
in one enbodiment, the drug, D el duoca.rgg;km4 erivative in which
a portion of the drug functi%n s 't He L3ZS cer.*Non-limting
exanpl es of such enbodi nents fificl ude t hosé&™'n which NH2-(L3)-D has a
structure selected fromthe grBup consisting of: 15 NH,

Hy- HN’g
£ F

5  where Z is a member selected from O, S and NRB, and where R is a member selected
from H, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, and
acyl.

Upon cleavage of the linker of the invention containing L?, the L moiety remains

attached to the drug, D. Accordingly, the I’ moiety is chosen such that its presence

10 attached to DD does not significantly alter the activity of D. In another embodiment, a
portion of the drug D itself functions as the L? spacer. For example, in one embodiment,
the drug, D, is a duocarmycin derivative in which a portion of the drug functions as the L*
spacer, Non-limiting examples of such embodiments include those in which NH,-(L})-D
has a structure selected from the group consisting of:

15
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NH, and where Z is a nenber selected fromO, S and NR23, where R23 is
a nmenber selected fromH, substituted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl, and acyl; 5 and where the
NH, group on each structure reacts with (AAl), to form-(AAl)e-NH.
The Peptide Sequence AA The group AA'" represents a single
amno acid or a plurality of amno acids that are joined together by
am de bonds. The am no acids may be natural am no acids and/or

10unnatural a-am no aci ds. The peptide sequence (AAl), is
functionally the am dification resigdye of S|n | e amno el (when
c=1) or a plurality ofcamano aC| oi ned t 2e by a bonds.
The peptide of the “i nventyeah is sef ting
enzyme- cat al yzed clqua of peptlde |H a location
of interest i ifel ogi Gay t8m For exanple /o 5conj ugat es
that are targeted to a ITzusing a targeting a enf, and then taken

Wi thin the | ysosone. The nunber= s Mkthin the peptide
can range from1 to 20; but nﬂ there will be 2-8 am no
acids, 2-6 am no acids or aci ds conprising (AA).
Peptlde sequences that are suscept ) cl eavage by speC|f|c
enzynmes or cl asses of enzynes are mell known in the art. ny

up by the cell, a peptide is chosen that is eaved by one or nore
| ysosonal proteases such t hat hemggptlde i eaved intracellularly

fera.

pepti de sequences that are cleaved by:enzynes in the seru I|ver
gut, etc. are known imthe agrt. A enpl ar ept —de seq e of the

invention includes a o:ot'de sedqueree t hat il‘ﬁ eaved Na pr ot ease.
The focus of the disc @ on t ol  ows onug 4S
prot ease-sensitive s&quengefi or clarity of ilk |on and does

not serve to limt the scpe?of the present |nvent|on 10When the
enzyme that cleaves the peptide is a proteas he |inker generally
i ncl udes a peptide containing a ¢l eavage rec t|on sequence for the
prot ease. A cleavage recogniti oeqéhce Lo 7a Protease is a
specific am no acid sequence rec xed he protease during
proteol ytic cl eavage. Many proﬁva~ef¥h§§%;gé’5|tes are known in the
art, and these angjother cleavage sité€sg’can be included in the |inker
noiety. See, e.g.,. . .

where Z is a member selected from O, $ and NR*®, where R¥ is 2 member selected from

H, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, and acyl;
5  and where the NH; group on cach structure reacts with (AAY. to form —(AAI)C—NH—.

The Peptide Sequence AA'

The group AA' represents a single amino acid or a plurality of amino acids that

are joined together by amide bonds. The amino acids may be natural amino acids and/or
10 unnatural a-amino acids.

The peptide sequence (AA"). is functionally the amidification residue of a single
amino acid (when c=1) or a plurality of amino acids joined together by amide bonds. The
peptide of the current invention is selected for directing enzyme-catalyzed cleavage of the
peptide by an enzyme in a Jocation of interest in a biological system. For example, for

15 conjugates that are targeted to a cell using a targeting agent, and then taken up by the cell,
a peptide is chosen that is cleaved by one or more lysosomal proteases such that the

peptide is cleaved intracellularly within the lysosome. The number of amino acids within
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15 Matayoshi et al. Science 247: 954 (1990); Dunn et at Meth.
Enzynol . 241: 254 (1994); Seidah etal. Meth. Enzynol. 244: 175
(1994); Thornberry, Meth. Enzynot 244: 615 (1994); Wber etal. Meth.
Enzynot 244: 595 (1994); Smith etal. Meth. Enzynot 244: 412 (1994);

Bouvier et at Meth. Enzynot 248: 614 (1995), Hardy etal., in AMYLO D
PROTEI N PRECURSOR | N DEVELOPMENT, AG NG AND ALZHEI MER S DI SEASE, ed.
Masters 20et at pp. 190-198 (1994). The am no acids of the

pepti de sequence (AAl), are chosen based on their suitability for

sel ective enzimmepiids cel magedige: loy 2wt hera baferay] teasevidde Sifoimimpsicids, 2-6
tunor - associ ab,gd, £fd9&1§a§@r4aﬂlﬁo é&ﬂ?s@&nﬁﬁinQ%AMﬁe%]ﬂﬁMse%en@éttMQje or
unnat ural am no aci ds. ey may be in the configuration.

I n one enbodi*HEpRtbleR leaéa%itb%w@e ewmﬁ%qfémsesz@aﬁaynﬂsb we velbkngre inged.

I n anot her erggodi nent, only two am no acids are used. In a
preferred enbodinent, the tlde se uence i.s chosen based on
its ability to beMamespidss %g}' ‘35’1%6&"‘ trayed By Zé@?égthﬂﬁ%wmllwﬁﬁ BYtefer-
exanpl es of whlebwh hehdiGe Anakiapsy pptils sequendd, of He idverdidd inSlnddragkgidabl vy,

th tid b d th
e Pept] 0o sequence (AR Lowl SaSERRCRS Bl RSB S e lcES

assays known usewftalpeotempe-sensitive sequénne afiotcheaty of itinerchtinreaid dodshnet ppta loha
sequence (AAL) G ] p%of:t!ﬂg %Qnﬁﬁ\%ﬁﬁonon its ability to be cleaved by a

t unor - associ at ed prote such as a protease that is found

extracel |l arly iYhehe wmmtmtylee)\fes tha pentideis pspteaseothe likker genergibexanpl es
of which i nchwﬂﬁesJ&Fmtcomlhlggpa%giq&% diddR2queid f&%elp@;tealéﬂ% ability
of a peptide to be cleaved %Ocan be tested using in
vitro prot ea§@a@g%§9°§g@°%§e§w§e fRIFOREPIEISA IStatgReCHfc@mino acid sequgyice ipeaizedyyt
non-1imti ng};byﬁ?ﬁ@l’ﬁiﬂa%&luﬁflg ﬁe@&ymlea&gaem@@l&wsé a&lv@gefs@e,rs akéSBodint he
conjugates of the inventio c

Phe- Lys, Lys-q7&; 2 ihgse %E?@e‘ %@3@1{“ g ”EI“FC% ‘PF“éhéfefm"‘ﬁY 3;(‘?“61&
Phe- Al a, Bhe-MdBybdsytlat Btigyice PATR 93491 9000; DanA\brG/. ARheE;Iabneongqa 254 (1994);

D- Phe- Phe- Ly Val VaI

Al a- Leu- Al a- %gx&%%é?ﬁrﬁﬁ%ﬁ%ﬂ A%gﬂllgs&tléhl? m J(El %al %‘@I i

A y- Phe- LeuQQp90)SHEber [eDr.N@xh. :Fy)e;ymvalM%IS%ﬁ(lﬂ%m&uelﬂwaly\ldﬂe@n(}@’éQZM D NO
14), Leu-Asn; u v \r ; ] g&ﬁg are
Val -Gt and \Ailg% agilg.q%lko%%rgﬁg& 2%” }eEJlezfélgr?g%?l ,9%%2{%%??\@%355 ocat ed
t he cl osest FPBOTEREPREFURFORDI B §LOAPYENTe ABRIE A DIALBIEIVERS [FEA6H cd dfesiest | ng

of: Ala, zﬁsn,epﬁ%ﬁb; 190iibg (1G¥8, G n, AQu, Ay, Ile, Leu, Lys, Met, Phe,
Pro, Ser, Thr g_h Tyr, and_Val | n yet anot her errbodl nment the
t

amino acid | ocate ﬁ%‘“‘b?%ég?‘e P‘??“fi‘h%q‘&ff’i?dAﬁD)F ¥ Ghopcn bager g B f r om

t he group Conﬁlﬁtﬂillﬁtjign eflectif aalzynﬁﬁﬂclezAS@,by@}(ﬁﬁmulﬁnﬁhiec@a%uclﬂs}fumdi1 e, Leu,
Met, Phe, Pro 15Pr ot eases

i i cat ed | nistSREpRaEnaR S ik it e PORE LTS B MR

They may be in the L or the D configuration. In one embodiment, at least three different

25 amino acids are used. In another embodiment, only two amino acids are used.

Tn a preferred embodiment, the peptide sequence (AA'). is chosen based on its
ability to be cleaved by a lysesomal proteases, non-limiting examples of which include
cathepsins B, C, D, H, L and S. Preferably, the peptide sequence (AA"). is capable of
being cleaved by cathepsin B in vitro, which can be tested using in vitro protease

30 cleavage assays known in the art.

In another embodiment, the peptide sequence (AA'), is chosen based on its

ability to be cleaved by a tumor-associated protease, such as a protease that is found

extracellularly in the vicinity of tumor cells, non-limiting examples of which include
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prot ease urokinase was correlated with an increased ability to

met astasi ze in many cancers. Urokinase activates plasmn from

pl asm nogen, which is ubiquitously located in the extracellular space
and its activation can cause the degradation of the proteins in the
extracel lular matrix through which the netastasizing tunor cells
invade. Plasm n can 20 also activate the coll agenases thus pronoting
t he degradation of the collagen in the basenent nenbrane surroundi ng
the capillaries and | ynph systemthereby allowing tunor cells to

i nvade into tHenttaligrpeptides TS afdDanY), Tat ability Athvpep@ine be cleaRaishy, TOPA:!

139 (1985)). TidS10 daf od Suus KAk B JiDEnSERP Aclec 06, ALETENd fhveNt i ON 1O
utilize as a linker a peptidesequence {eaved y urol ci nase.
25The invention alS3dabhn butindetmiting eml%@fwmmd@ﬁ%qwﬂd@@l whatthar e

sensitive to eénﬁ%xmtmn%ﬁmlm\%wr@m TRk 15@'14}15 L?%(@S@E?s Al | east
four distinct tryptases, de suj:lnate a 31, 311
1

enzymes ar® nbis: BentikSEH-EH bﬂ%@‘tpﬂhﬁﬁpﬁ’%t'é?%é%%%ﬂl BP?&*% and
?nl _yI cl e?ve apﬁeewem}%{,sn -PheHe G 3, c&pﬁ&tm}altm A![I:Illaéﬂ hi- ma-ﬂéhev:,{lwmﬂse

am |y of serine pr as s be mpl i cat e a.varie
i ergic and MAAIATECEr G EQoM NEasshmhebr iy SR oS p Helisder of
el evat ed trypGasBEQaDaNG: 3h,0undla heudico!giaalSEQ! 1 MiG: If4u,com-pat ARNng
with these disgrder he exact ase in the

pat hophysi ol o§§/ 2 \fiﬂ s%g%\@e rpéePra&eg THG° “a“"ap| :calrtlea \Fa'il The scope of

bi ol ogi call functi bmsothammbwnmsmmorvgldpdw@d bk olgmtab the dg emiserices of
tryptase are gubstant tll'léi%ijoy é%ﬁ&étﬂggf Ry, L&etép EHbcitsr@iBeGﬁFt?lg el Cdul V-

Trypt ase is a Ot ent ac ro- ur oki nase "pl asm no n acti vator
(uPA), the zm@@@ Rhey(Pisg. §fr Bhrp"Flm“éfas‘}éd H@Isbtxea%r@awwntbhdlm#nﬁw amino

net ast asi s angqidxasihePosefGs ihY aitug eieRfis éie@t%d RbASIRRP @%sﬁ@xﬁ;%@«dﬁ}a
resulting in the destruction of extracellular matrix for cellular

ext ravasat i orfSErtPriyygr@pi G, Clivdlf- g Met Uhsckp ol dfr: €1y prra¥¥ Vabt i vat i on

of pro-urpki nase mbﬁ&% ROgedan ﬁﬁ}ﬂlbe\tailﬁbanaél nie&@tad?ﬂ‘IﬁleaSﬁQ%ﬁﬁBﬁ@ obthe
Pr o- Ar g- Phe- nal of Bi ol ogical

L I
Cheni sny 269 P{%l%e U @%ff@ﬂ@@é%% S gSiaabive predeer HM Bept i de,
a neur opept i genctinatirckpasenpivaeapleshin fiorh hlesnisgyen, athicd s 1bfquitasiy Wdcated th0

bilit
O A Lou Ay for sRYA e o bIohBb ARG oo IREkipY o dllBns ipre
Cell Mol . Bi gktracghl®pma@R thra@d@hich tiFhretaGagpzivg teingr cclbuiptadel Flasgeptaor
PAR- 2 camgpe ¢l eavadnr0sia g&fagey%@ﬂomtmtg mel% Q%ng% Ifttﬂecoﬁﬁén s dy-Arg

(SEQ 1D NO 6) sequence drive fibrob pr feration, whereas
t he t hronbin bé*é{“F‘Vé‘t"'@émﬁ"e@éﬁ‘ﬂ@mgﬂﬁR&E”?@b Wé}ﬂnhvaatt@athwbwlywtnase at
the Pro- Asn- Asforbyis tc( ﬁlc:aQemltthé-élgmqu (TRESWENCEN (dLdr rmseh a1

Jour nal of BiQl g\gl @B’ﬁ stry 72f(c’ %lf 4043- 4049 (1997)). Taken
toget her, thit58 e %’%@8@?5"9&0 BRRIPSgRt ipvgnien qptilizs Ik aj n
tissue r emd@bptiﬂgseasenae wanseguertyarddnagdi sease. Th| S i s consi st ent
with the grofounchqI%@ %%R sl%r\éethn tr-J rda 4 I-met i at ed

di sorders>” One ha PORTC asE Rt a“'qo?“ﬁe*’ eée"t“ Y
respiratory dicsagsegr }Ipsmefw Hmmgl rgasgqedls @dpiesﬂcehaw@auo(ﬂmttnhﬁwmd@,r | yi ng
tissues 20th the f tas n its
phySI ol ogi Cal%gstlélgtlé(ll gg? %gi B&I? ele ac‘ag%yér%e:é ég ngt cgnu%?lgd lEya})tlcF.cl)% lagmzh

angi ogenesi s ptO@ntaee inlgbitoey f@lﬂeuﬂywemq alfwsrhydellokmderbsla‘zttqs in tirry.pitasmyptase

CEhes. bha” DocBRTRSRSRYR bR GuIAaN Ghp SR S LB
88(12): zf@saﬁgzw(bzmmﬂg quuﬂt&f@m o slegates] tryptasaensh T rdtidggicabiyies) -

32529605380?&0? fRAtstithehedd disordeft @lof@der AAxact RIJFWERR: iPhe Cancer
(2) pz(ithophysmlogy of disease remains to be delineated. The scope of biological functions
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Met hods are known in the art for evaluating whether a particul ar
protease cleaves a sel ected peptide sequence. For exanple, the use of
7-am no-4-nmethyl coumarin (AMC) fluorogenic peptide substrates is a
wel | -establ i shed nethod for the determi nation of protease specificity
(Zimrerman, M, et at, (1977) Analytical Biochem st, 78:47-51). 30
Speci fic cI eavage of the anilide bond |liberates the fluorogenic AMC

| eaving group allowing for the sinple determ nation of cleavage rates
for individual substrates. More recently, arrays (Lee, D., et at,
(1999) Bi oor gadrwreareddiMepliysipingital Ghergugicesyof Lipptise pg s@shBETy ddinedind

posi tional - SQHQI%M“S&I&?&IIRES (Rano, T.A, etal., (1997) Chemistry
and Biology 4:149-55 MC pepti de substrate | i brari es have been
enpl oyed to rapi dFVPf}BtedH‘POéﬂﬂf trévatriog privrrkinaspiaeninbranpgtiveer (PO Sases

by sanpling @y%%@ f&ﬁﬂg@p@fea&lé%&ﬁt@& £ hRoPnSisBEL Snd8XREE. rmtano;ttws
one of skill in the art readi |y evaluate an array of i de

sequences 1 o BERIEMRoE ct“f‘? e ‘ef}’t“fqgll‘t (e figyirgqqan ?freégfgﬁltmzll ﬁ\?@ﬁtf?féﬁuwft hout
resort to uncuigava@KAEmt FRgthRh] 194 be a function Il @yslésd gctivhtgﬁ@ﬂpi‘ﬁ&mkﬂﬁ@t e of

th t t .

These || nker STHEY°BE FEvs e LarrEr B heb e e D ABED | gy

| i nker may bdSuded . ofoamnmetoictghel Creatyrry 2% (Ih: 41 gand (M})a\f&emﬂmﬂ
idyl 1i

peptidyl 11 nh?‘?%‘ﬁ%% q%é 360, 8he c’ 9%%@11239?%&1 ngafab n&‘% Rlgx. Cher

uses for add rkers | Caf agents,
bi onol eculks petrmlgbftynﬂgscag@m@,y t!anfdsedtetﬂemtyalbthe Th!azbetlsut/’@g tSﬂf:@ ID NO:

drug-1igand copRL&X. (Tam, et o1 2 Ase R%;%:hbﬁimﬁﬁéi?ggz? 39‘}19‘96}% ﬂe%statem

i nvention are conpounds’ of ‘thé i nvention t
mul ti-val ent cyRbressptos Bl %164"6’@ clepysel anshagitiysicd by §m§%§P éte fe‘ifé'ﬁwa@lmﬁrﬁrer s,

triners, tetrgeens Nn@) hhgheso B@tmtbﬂ%stqtoutf&ﬁmﬁ Oemaehmﬂémﬁafmbtme
i nventi on or reacél ve a%A}{o gues 15t her eof - and nmulti-val ent

speci es can BEMACL EHHIEEART oA YRt 'i’yetryé’fi‘éec‘ttg@PB)r A*‘r?oﬁtbé’ lon5FD R
speci es of5 t hao: i7msequfetai:axmtahﬁwtaegoaﬁmhze;fazalogteﬂtm'hmmepmm WoL3-0@ERn be
ti-val ent

"hono- dineri r.hete pal y- . and |
construct s 1 RRPCRaT EARE MR lferee B o AT w e b
anal ogue t herremtfdehngas a‘cctnaﬁzqhetde tfalisaase.oThigie nesisentorithpigd prefeundchagamewor k

5v. et g ltoﬁlay!slégée[e\%% F@L@ﬁtat st cttmtﬁasyaeattay&emsb%ﬂ:attpgﬁ%f tt}&lé %sgﬁta o e 20

resent | nvention ] )
preferably p@thyt levﬁstetrewatﬂa(orxfbﬁeﬂtqawhlgﬂawdalmkaymmf thexmderyng tissuees f or

at t achi ngConpEEiShe @fe iR of tF%%EEI dcB¥hkion of its phiysiological targets. Similasty, a
series of reports have shown angiogenesis to be associated with mast cell density, tryptase
activity and poor prognosis in a variety of cancers (Coussens ef al., Genes and
Development 13(11): 1382-97 (1999)); Takanami et al., Cancer 88(12): 2686-92 (2000);
Toth-Jakatics et al., Human Pathology 31(8): 955-960 (2000); Ribatti et al., International

25 Jowrnal of Cancer 85(2): 171-5 (2000)).

Methods are known in the art for evaluating whether a particular protease cleaves

a selected peptide sequence. For example, the use of 7-amino-4-methyl coumarin {AMC)
fluorogenic peptide substrates is a well-established method for the determination of
protease specificity (Zimmerman, M., et al., (1977) Analytical Biochemistry 78:47-31),

30  Specific cleavage of the anilide bond liberates the fluorogenic AMC leaving group
aillowing for the simple determination of cleavage rates for individual substrates. More
recently, arrays (Lee, D, er al., (1999) Bicorganic and Medicinal Chemistry Letters
9:1667-72) and positional-scanning libraries (Rano, T.A., et al., (1997) Chemistry and
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Mor eover, the framework can be derivatized with a single species of
the invention or nore than one species of the invention. Moreover,
the present invention includes conpounds that are functionalized to
25af f ord conpounds having water-solubility that is enhanced rel ative
t o anal ogous_conpounds that are not simlarly functionalized. Thus,
any of the substituents set forth herein can be replaced with
anal ogous radicals that have enhanced water solubility. For exanple,
it is wthin the scope of the invention to, for exanple, replace a
hydroxyl gr oufiofegnl4Q-54) fIAMG peptifie sabitiate lihiatiés haveheert enphary toasmidie,
hydr oxy am n gt rred
erbodi prent ol Fonal el B o e Epo o M IR E lnee LRl E
at a site notsinglesEprrimant. Thys, ergef gt invhietayt magragidheevelhae drowag hlaspiéde of
t he conpoundsie§@hcet @abBmIRY Bdintitylil th@ pRRnERYenki B iR NBRRESulihe Wat er
solubility of the parent conpounds. I\/gt hods of enhancing the
mater-sold%lF?P?mHFm%Fbanlc conpounds are known in the art. Such
met hods i ncl ude, 'bhﬂdl@’l@gaﬁlﬂtonjugm brakk du@ent frverioh @BAbBhANY cAtaiOfu@aRni C

nucl eus with a per man char d . noi et uat er nar Dnl um
or "2 gr oup. ¢ HEYE LB Lpbie X Briog Rt st iekeRt Frdraing S dng

car boxylic aonay beawﬂmecom@chﬁﬂrdm@mﬂmdgandrmﬂ b skeondapjpipdinke riay attded a
organi ¢ nucl e % al cohol s,
poly0l 5, " pol vARRAHESEKS e RolR, Tief i B Mo 1B R ne B Bk Ce
but are ndt |anaiticalchgends, blpmplyctu}eg,ltmeeﬂnpegey@tqw ﬂ@w@qulabels to the drug-ligand

pol y( et hyl en%g]lnmgpl ) and pol y(propyl eneglycol). Suitable
functionalization chemstries and strategies for these conpounds are
known i n the art.Akewithip g sepapishepresprtiyentyn gre cogpougds of fhgdnveiop YIVERI C
DRUGS AND DRUfz Jafsl bMERIRY vt ffeMes, i rﬁﬁ&n@)f%&hé}lénsﬁeﬂéé fi8h MQlimerd @8ers,

Aneri can 10Chem cal Sqci et ngt on Hydr azi ne Li nkers
(H ﬁef&mgléée)fﬁa h%%lﬁ’ﬁ%éi’l{] heg PRECEghPY db%wnmn 9 a8 YR PRIREF S
conpri sesl®a hwkroazrha@osednﬁmunmﬂ@t ﬂp\i@es|chtﬂlkeﬁi&aem%&ﬁ&rhﬁ bfrnﬁne sgeoiag srgat e

has the str UCt ur an ]flgs)éc%cﬁt elsve ﬁon rexam le algl cb stch ca % %m%[e as
defi ned abové" an €s [?urt ere| np qgere é R&r

conpri si ng t Wénsgict achueredim@r.” Mo;eove:, poly- and multz—valent constructs in which a

compound of the invention or a reactive analogue thereof, is atiached to an oligomeric or
pelymeric framework (e.g., polylysine, dextran, hydroxyethyl starch and the like) are

20 within the scope of the present invention. The framework is preferably polyfunctional
(i.e, having an array of reactive sites for attaching compounds of the invention).
Moreover, the framework can be derivatized with a single species of the invention or
more than one species of the invention.

Moreover, the present invention includes compounds that are functionalized to

25  afford compounds having water-solubility that is enhanced relative to analogous
compounds that are not similarly functionalized. Thus, any of the substituents set forth
herein can be replaced with analogous radicals that have enhanced water solubility. For
example, it is within the scope of the invention to, for example, replace a hydroxyl group
with a diol, or an amine with a quaternary amine, hydroxy amine or similar more water-

30  soluble moiety. In a preferred embodiment, additional water solubility is imparted by
substitution at a site not essential for the activity towards the ion channel of the
compounds set forth herein with a moiety that enhances the water solubility of the parent

compounds. Methods of enhancing the water-solubility of organic compounds are known
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wherein n: is an integer from1l- 10; nois 0, 1, or 2; 25each R24 is
a nmenber independently selected fromthe group consisting of H,
substituted al kyl, unsubstituted al kyl, substituted heteroal kyl, and
unsubstituted heteroal kyl; and 1 is either a bond (i.e.
t he bond between the carbon of the backbone and the adjacent
nitrogen) or: R24R24 S5wherein n3 is 0 or 1, with the proviso that
when n3 is 0, n2is not O; and n4d is 1, 2, or 3, wherein when | is a
bond, nl is 3 and ibis 1, D can not be where Ris Me or CH, -

CH2- NMe2. 1Gh rthe@neswrtmmdiocigntﬂglderi’mems udgsitriittdito] fonctiomlitingarpdrgamiel i ng

is a pan sub t or
nt is 3. In Z%ug%%rdrnglg pe%og{ﬂ %g m i sglﬁ”&{ﬂeﬁi éﬂrorﬁlélcgf Oifﬁngo% rtr%ﬁt S,
| is a bond (i ¢harged @tﬁe’hbﬁé}mﬁl%é!w@éwt pihee. gcammﬂm@fcldtmn%é@@)m@mhnd

the adjacent 19&1\5&6%?&)1111&ltd"th@&@an@éﬂ@f@ﬁv &Jaxeﬂm(%ﬁ,élcaﬁalhlh@g@a 5, dg can
forma 6- nmenbered | f "i nmol ati ve l¥ upon cl eavage, for exanpl e,

when n3 is° 0 ﬂéPﬁaothPOlW%lS 2’01Y‘F*PF1&5ndafh%lflﬁeRE%ﬁlé&ftve e?ﬂﬁ@@ﬁ%%%?ﬁél%hker,

H, can form tlqute&thpma?ﬁ&dpcsﬁmylehmleqjolyve@ayimsgfﬁm atpon cl eavage. In
yet ot her aspe i.mol ative |inker, H

e e Rt P S e F HBo ol ion opri R grhivieeies BEmtser o
sel f i nmol at |c¢apd>unn§<aeds ki ithEarfredel ddregdansd, bumf;rmll at &y 8dd. Poie@tzRIcUPON

cl eavage. JU%E EN]S)]BR ﬁ&\{\/% @S{ A%gtser%pbq t eri qucﬁe%QfAr:F]eh]ieca ring
ponrthe Tat’

f or med upon eava e. ep en e of
10 Chemlcal Society, Washmgton DC 1991

Hydrazine Linkers (H)

In a second embediment, the conjugate of the invention comprises & hydrazine
self-immolative linker, wherein the conjugate has the structure:
15
X )y H—(L")y—D

wherein D, Ll, L*, and X* are as defined above and described further herein, and His a

linker comprising the structure:

CR™),

R=* R24 R24
ékﬁ Ky YM\ Yﬁ

24
20 R

wherein
n; is an integer from 1 — 10;
nais 0, 1, or2;
25 each R* is a member independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and
unsubstituted heteroalkyl; and
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20 cl eavage desired, an appopiate size ring to be fornmed upon

cl eavage can be sel ected. Five Menbered Hydrazi ne Linkers In
one enbodi nent, the hydrazine |linker conprises a 5-nenbered hydrazi ne
| i nker, wherein H conprises the structure: 25 In a preferred

enbodi nent, ni is 2, 3, or 4. In another piefenied enbodinent, ni is
3. 5In the above structure, each R24 is a nmenber independently

sel ected fromthe group consisting of H, substituted al kyl,
unsubstituted al kyl, substituted heteroal kyl, and unsubstituted
heteroal kyl . 1 n one embodi heither o (iR2 the bendi atieprethdemidnpf e or a Cl -
C6 alkyl. In anotgﬁkmﬁggggEﬂﬁw&muggggiﬁg4 is independently Hor a C
- C3 alkyl, nore preferably or . In another enbodi nent, at | east
one R24 is a nmethyl group. In 10 andt her Bhbodi ment, each Rt is H
Each R24 is selected to tailor thefconpo nds eric effects and for

altering solubility. The drazine |inkers can
undergo one or nore cyclization-{ea eparate the drug from
the linker, and can be described, for by' An exenpl ary
synthetic route for preparing a five edRfi nker of the invention
is: a EDC

5 wherein ns is 0 or 1, with the provise that when nj is 0, n; is not 0; and

ngis 1,2, or3,

wherein when Iis a bond, ny is 3 and n, is 1, D can not be

HaC, CO,CH,
<«
HN & OR
HO /
o
o where R is Me or CHi- CH>-NMes.
i0 In one embodiment, the substitution on the phenyl ring is a para substitution. In

preferred embodiments, n, is 2, 3, or 4 or ny is 3. In preferred embodiments, ns is 1. In
preferred embodiments, 1is a bond (i.e., the bond between the carbon of the backbone
and the adjacent nitrogen). In one aspect, the hydrazine linker, H, can form a 6-
membered self immolative linker upon cleavage, for example, when nzis O and n, is 2. In
15 another aspect, the hydrazine linker, H, can form two 5-membered self immolative linkers
upen cleavage. In yet other aspects, H forms a 5-membered self immolative linker, H
forms a 7-membered self immolative linker, or H forms a 5-membered self immolative
linker and a 6-membered self immolative linker, upon cleavage. The rate of cleavage is
affected by the size of the ring formed upon cleavage. Thus, depending upon the rate of

20 cleavage desired, an appopriate size ring to be formed upon cleavage can be selected.

Five Membered Hydrazine Linkers
In one embodiment, the hydrazine linker comprises a 5-membered hydrazine

linker, wherein H comprises the structure:

25
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1.11Cbz The Cbz-protected DVDA b is reacted with
2,2-Dinethyl-malonic acid a in solution with thionyl chloride to form
a Chz- DVDA- 2, 2-di net hyl mal onic acid c¢c. Conpound c is 5 reacted with
Boc- N-nmet hyl hydrazine d in the presence of EDC to form DVDA-2, 2-

di et yl mal oni c- Boc- N- net hyl hydrazi ne e. Six Menbered Hydrazi ne

Li nkers I n anot her enbodi nent, the hydrazine |inker conprises
a 6-nenbered hydrazine |linker, wherein H conprises the structure: 5
In a preferred enbodinent, ni is 3. In the above structure, each R24
is a nenber independently sel ectedciifiom t he group consisting of H,
substituted al kyl, uns@bstituted a kyﬂf‘aﬁb%%??u#%mu t eroal kyl , and
unsubsti tuted heteroal . i t _nea 1 4 1is

i ndependently H or a C I . not ljer nbdﬁi nt, each R24
i s independently H or ag?€lr%  C3Aal kyl, woreoprt@faiiiy H or CH3. In
anot her enbodi nent, at |east one R24 is a nmethyl group. In another
enbodi nent, each R14 is H Each R24 is selected to tailor the
conmpounds steric pfdfRgtfedamsbdimdnt al fser3, 884 SRhstitiel bibMrred dbddiRe] §hy ed
enbodi nment , @ conprises the structure: 15 OR24 ne

5  In the above structure, each R* is a member independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and
unsubstituted heteroalkyl. In one embodiment, each R* is independently H ora C; — Cs
alkyl. In another embodiment, each R*is independently H or a Cy — Cs alkyl, more
preferably H or CHs. In another embodiment, at least one R** is a methyl group. In

10 another embodiment, each Roy is H. Each R** is selected to tailor the compounds steric

effects and for altering solubility.

The 5-membered hydrazine linkers can undergo one or more cyclization reactions
that separate the drug from the linker, and can be described, for example, by:
15

An exemplary synthetic route for preparing a five membered linker of the
invention is:
20
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In one enbodi nent, H conprises a gem nal dinmethyl substitution. In
one enbodi nent of the above structure, each R24 is independently an H
or a substituted or 20unsubstituted al kyl. The 6-nmenbered
hydrazine linkers will undergo a cyclization reaction that separates
the drug front the linker, and can be described as: pt 24 R24
HNyN ' R24 O An exenplary synthetic route for preparing a six
menbered | i nker of the invention The Cbz-protected
dimrethyl alanine a in solution with dichlornethane was reacted with
HOAt, and CPl topfgrma Chz- prodected?ﬁbﬁethy n|ne hqgra2|ne b.

The 10 hydr azi ne b is de cti form ng
conpound c. @ gazine Llnke dﬁnte | aCed t hat
the invention c ses a |inker having seven menbers. This |inker
woul d likely not cdclize as quickl®y as the five ér six menbered

|l i nkers, but 15 this may be preferred for sone druEillgand H

conjugates Simlarly, the hydrazine |inker may cofrpri se twBos| X_N
menbered rings or a hydrazine |inker having one sikxEand ane fiv
menbered cyclization products. A five and seven nepbered |inker as
wel |l as a six and seven nenbered |inker are also C d

~

nt enpl at ed.
B

N

BOC\HN/N&LT/\/ Cbz

e

The Cbz-protected DMDA b is reacted with 2,2-Dimethyl-malonic acid a in solution with
thionyl chloride to form a Cbz-DMDA-2,2-dimethylmalonic acid ¢. Compound ¢ is
5  reacted with Boc-N-methyl hydrazine d in the presence of EDC to form DMDA-2,2-

dimetylmalonic-Boc-N-methylhydrazine e,
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Anot her hydrazine structure, H, has the fornula: where qis 0, 1,2,
3, 4, 5 or 6; and each R24 is a nmenber independently selected from
the group consisting of H, substituted al kyl, unsubstituted al kyl,
substituted heteroal kyl, and unsubstituted heteroal kyl. This
hydrazi ne structure can also formfive-, six-, or seven-nenbered
rings 5and additional conmponents can be added to formnultiple rings.
Di sul fide Linkers 0) In yet another enbodi nent, the |inker
conprises an enzymatically cleavable 10 disulfide group. In one

enmbodi nent ,

t$ie Memberet i wlpzine binkedles a cyt ot oxi ¢ drug-I1i gand conpound

having a structur ﬁ14aﬂ8tg(%§gl§<§9rg%ng, tlg‘:g{yglg%iﬁle ll?hgelg:éfgéilrsgf a é—élglébgrgd’ ]‘Bglg%)le

15wherein D, L1,

I ne e and SCri

further hereﬂﬁkﬁﬂﬁﬁ@nHsmnm@ﬁgmh$W@@€1inker conprising a group having
the structure: A24 A24 LI Ka 20wherein

10

15

20

LT AE N eV a ¥ )
us]
no
~
TN

=

\

Zu——
—Z
:"rf

0 R2

In a preferred embodiment, n; is 3. In the above structure, each R*is a member
independently selected from the group consisting of H, substituted alkyl, unsubstituted
alkyl, substituted heteroalkyl, and unsubstituted heteroalkyl. In one embodiment, each
R¥is independently H or a C; — Cs alkyl. In another embodiment, each R*is
independently H or a C; — Cs alkyl, more preferably H or CHs. In another embodiment,
at least one R* is a methyl group. In another embodiment, cach Roy is H. Each R* is
selected to tailor the compounds steric effects and for altering solubility. In a preferred

embodiment, H comprises the structure:

R24 Me
: 0 i Me Q

O R4

In one embodiment, H comprises a geminal dimethyl substitution. In one
embodiment of the above structure, each R** is independently an H or a substituted or
unsubstituted alkyl,

The 6-membered hydrazine linkers will undergo a cyclization reaction that

separates the drug from the linker, and can be described as:
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each R24 is a menber independently selected fromthe group consisting
of H, substituted al kyl, unsubstituted al kyl, substituted

het eroal kyl, and unsubstituted heteroal kyl; each Kis a nenber

i ndependently selected fromthe group 25consisting of substituted

al kyl, unsubstituted al kyl, substituted heteroal kyl, unsubstituted
het er oal kyl , substituted aryl, unsubstituted aryl, substituted

het eroaryl, unsubstituted heteroaryl, substituted heterocycl oal kyl,
unsubstituted heterocycloal kyl, halogen, NO2, NR21R22, NR21QOR22,
OCONR21R22, O000R21, and ORZ1, z,_(;reln R21 and R220an%4independently
sel ected fromthe group cgn iy of H, sub%j ek kyl

unsubstituted al alkylh. u sub tituted

het er oal kyl , subé?_&u§£: AN S 6§_Ptuted arirk, _Bybstituted

het eroaryl, unsubstitute aryl, substituted|heterocycl oal kyl
and unsubstituted heterocy kyl; 5a is an |nte8er of 0,1, 2, 3, or
4, and d is an integer of 0, 1, 2, 3, 4, 5, or 6. -%e}amonatlc
ring of the disulfides |inker may be substltuted mnth one or nore "K'
groups. A "K' group is a substituent on the aromatic ring that

repl aces a hydr oggh cohhRiMyHBeRIHACIEFfalnONEx AEmbRAR 1{1R46F the invention
non- substi tut.ed carbons that are part of the ring 10 structure. The

"K" group najsbe a single atom such as a hal ogen, or may be a

mul ti-atom group, sgch q&)aéﬁyl het | kyl , am no, nltro hydr oxy,
al koxy, haloalkyﬂ nd Exenpl K sub§W@ﬁ ents|ing ependent |y
i ncl ude, but ar | i nFH€H t o, oFr" Gy Nk__LLBc ,

NHCOCH3, N( CHBj 2, 3 and net hyl "Ka", a is an}{ —6480c0,
1, 2, 3, or 4. In a specific enbodinenb is 0 151 n r efler fed

embodi nent>, the |inker conprises an enzymatically cleavabl & 'di sul fide

group of the follow ng fornula:

The Cbz-protected dimethyl alanine a in solution with dichlormethane, was
reacted with HOAt, and CPI to form a Cbz-protected dimethylalanine hydrazine b, The

I0  hydrazine b is deprotected by the action of methanol, forming compound c.

Other Hydrazine Linkers

It is contemplated that the invention comprises a linker having seven members.
This linker would likely not cyclize as quickly as the five or six membered linkers, but
15  this may be preferred for some drug-ligand conjugates. Similarly, the hydrazine linker
may comprise two six membered rings or a hydrazine linker having one six and one five
membered cyclization products. A five and seven membered linker as well as a six and
seven membered linker are also contemplated.

Another hydrazine structure, H, has the formula:
R24
roo M
O -
N N
N/
| q

R24

20
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Ka In this enbodinent, the identities of L4, X4, p, and

R24 are as described above, and 20d is 0, 1, 2, 3, 4, 5, or 6. In a

particul ar enbodinent, dis 1 or 2. A nore specific disulfide |inker

is shown in the formula bel ow. 25A specific exanple of this

enbodi nent is as foll ows: Preferably, d is 1 or 2. Another

disulfide linker is shown in the fornula below. 5 A specific exanple

of this enbodinent is as follows: 10 Preferably, dis 1 or 2.

In various enbodi nents, the disulfides are Wio to the amne. In

anot her specific enbodiheemntis 0.4.2i 405, of ;1 apt ef erred enbodi nents, R24 is

I ndependent |y sel ecte Frelss X l: oute
P y da Jé. é@ﬁs ?Elgfrﬁﬁeégﬂéé pence ﬁgse@ééﬁﬂhrﬁ aggé{zﬂfc&{%}séu?g dt

for preparln%{a di sul f1i ention
substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, and unsubstituted

heteroalkyl. This hydrazine structure can also form five-, six-, or seven-membered rings

5  and additional components can be added to form multiple rings.

Disulifide Linkers (J)

In yet another ernbodiment, the linker comprises an enzymatically cleavable

10 disulfide group. In one embodiment, the invention provides a cytotoxic drug-ligand

compound having a structure according to Formula 3:

xt{—émﬁ;w&méuigi—o
@

15 wherein D, L, L., and X* are as defined above and described further herein, and J is a

disulfide linker comprising a group having the structure:

20 wherein
each R* is a member independently selected from the group
consisting of I, substituted alkyl, unsubstituted alkyl, substituted hetercalkyl, and
unsubstituted heteroalkyl;
each K is a member independently selected from the group
25  consisting of substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted
heteroalkyl, substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted
hetercaryl, substituted heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO.,
NR*'R¥, NR*'COR*, OCONR*'R*, OCOR™, and OR™

wherein
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follows: 0 HO AYSH al Aldri thiol-2 OMethanol S N HO
Met hanol AcCl 0 HO')CS'.... O\ Methanol NH A solution of
3-nercaptopropionic acid a is reacted with aldrithiol-2 to form 3-

R* and R™ are independently selected from the group consisting of
H, substituted alkyl, unsubstituted alkyl, substituted hetercalkyl, unsubstituted
heteroalkyl, substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted
heteroaryl, substituted heterocycloalkyl and unsubstituted heterocycloalkyl;
5 ais an integer of 0,1, 2, 3, or 4; and
disanintegerof0, 1,2, 3,4, 5, or 6.

The aromatic 1ing of the disulfides linker may be substituted with one or more
¥K' groups. A “K” group is a substituent on the aromatic ring that replaces a hydrogen
otherwise attached to one of the four non-substituted carbons that are part of the ring

10 strocture. The “K” group may be a single atom, such as a halogen, or may be a mul¢i-
atom group, such as alkyl, hetercalkyl, amino, nitro, hydroxy, alkoxy, haloalkyl, and
cyano. Exemplary K substituents independently include, but are not limited to, F, CI, Br,
I. NO», OH, OCH;, NHCOCH;, N(CHj);, NHCOCF; and methyl. For “Ka”, a isan
integerof 0, 1, 2, 3, or 4. In a specific embodiment, a is 0.

I5 In a preferred embodiment, the linker comprises an enzymatically cleavable

disulfide group of the following formula:

0 R p*

X4_€L4 dS/S / |
P 24 Y24
R R Q¥
2
In this embodiment, the identities of L4, X4, p, and R** are as described above, and
20 dis0,1,2,3,4,5, 0or6. In aparticular embodiment, d is 1 or 2.

A more specific disulfide linker is shown in the formula below:

25 A specific example of this embodiment is as follows:
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met hyl benzot hi azolium i odide b. 3-nethyl benzothi azoliumiodide c is
reacted with 5 sodi um hydroxi de to form conpound d. A solution of
conpound d with nethanol is further reacted with conpound b to form
conmpound e. Conpound e deprotected by the action of acetyl chloride
and net hanol form ng conpound f. DRUG CLEAVABLE SUBSTRATE CONJUGATES
10The drugs, depicted as "D' herein, can be provided in the current

i nvention as part of a drug-cleavabl e substrate conjugate where the
drug is linked to a cleavable substrate, X2, optionally via a
self-immol ative linker, Li. This conjugate can be a prodrug. The drug
typically possesses a desired biological actiyity and contains a

reactive functional group to link to the,cl edgvahl e substrate. The
desi red bi ol ogi cal activity inclgedgs t hé f osis, cure,

mtigation, treatnent, or preuﬁgyéi%;g di dea in an ani mal such as
a human. Preferred reactive fu i N.g8ps i nclude primary or
secondary am nes, hydroxyls, sul* hydryl s,boxyl s, al dehydes, and
ketones. Mrre preferred reactive functiond-droups include hydroxyls,
primary or secondaré am nes, sulfhydryls and carboxylic acid
functional groupstrefidly. d5lérpreferred reactive functional groups 20
i ncl ude hydroxyl sAndiidr BRENAARNSEHONERA e BiFulaRIMd carboxylic acid
functional  groups. The drug typically has at | east one, but may have
2, 3, 4, 52 6 or nore reactive functional groups. The

drug-cl eavabl e substrate conjugate is e@@gcti for the usual
purposes for which the corresponding drugs @(%?hafective, but may

have superior efficacy because of therd ityJftoransport the drug
to the desired cell (e.g, a tumpsgall) eregit is of particular
benefit. For exanple, the dru be ected to be activated at a
site of Stunor cells by conjug%gﬁgLSkﬁ__ J r-specific cleavable
substrate. These tunor specifiC dr%g-cf§3§%ble substrat e conjugates
have tunor specificity arising fromthe speeificity of the cleavable
substrate. The specificity can arise when the cleavabl e substrate is
preferentially clgave. in og ?rou%% &hettngﬁlcqlls. Exanpl es i ncl ude
conj ugates that ar&RrGRIAPPES S8 TPUBENATHF 8885 or t umor specifi c
enzynmes or enzynes whi ch are associ ated, 1Onaturally or artificially,
with the tunor. These enzynes are presentmin the proximty of the
tunor in sufficient amobunts to generate tod | evel s of free drug

inthe vicinity of the tunor. R g | ke e roach, referred to
PT), an enzyne is

as antibody-directed enzyne r g éhera y ( _
attached to an anti body speé%ﬁzc(isﬁ’ anhtigen, to thereby
10
Preferably,d is 1 or 2,
In various embodiments, the disulfides are ortho to the amine. In another specific
embodiment, a is 0. In preferred embodiments, R* is independently selected from H and
CHa.
15 An exemplary synthetic route for preparing a disuifide linker of the invention is as
follows:
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15direct the enzyme to the site of tunor cells. The drug is then
conjugated to a substrate cleavable by the enzyne attached to the
tunor-specific antibody. Thus, these drug-cl eavabl e substrate

conj ugat es have tunor specificity arising fromthe |ocalization of
the enzyne at the site of tunor cells through the attachnment of the
enzynme to the tunor-specific anti body. 200ne advantage of the
drug-cl eavabl e substrate conplex is that they can be | ess toxic than
the corresponding free drug; additionally, the specificity of the
conplex may allow for | ower overall conge ations to be used
relative to the free drug since the ijy g, specificity will result
in a higher percentage of the conplex tce bg.pnesent at the tunor
site. 25In one enbodi nent, the inveption %mmw&des a cytotoxic
drug-cl eavabl e substrate conpound hgyvi as St pucture according to

Formul as 2: X2(2) “aTheHEy ol LI ePr esents a N
sel f-imuol ative_s acéggﬁﬁﬁﬂe is an infeger 0, 1(B , Y
or 6. Preferabl iSO, 1, 2—————Fhe—synbakb pres
cl eavabl e substriate, preferakhky, an efhz{ie cleavable pubstra

DRUGS Drugs, depicted as "D' herej :

is linked to a ligand through either a pep{idyl or other linker, or
as a conjugate with a cl eavabl e sgbs{raye. ¥he drug nust possess a
desired 5biol ogical activity and gps. active functional group
in order to link to the Iigand. The deSir i ol ogi cal activity

i ncl udes the diagnosis, cure, mtigatioen, atnment, or prevention of
di sease in an animal such as a human. Thus, so long as it has the
needed reactive functional group, the term"thug" refers to chemcals
recogni zed as dr uf$CIPtPnREMEICRRt R AONIgAcIdads [SpckrdedthpiisithiriddpBra 3-

o]f ]1:! ci a: Homegyas/ ]!ﬁﬂéﬁt}tﬂ?ﬂ?ﬁlﬂﬁfb@ﬁ@bﬁ3-@feth§iﬂ@1zbﬁﬂia£&i@mﬁ&ic§t¢?§ @ﬁc{ed&fitlh
officia ti ona rul apy, or any. suppl ement t her eof, enpl. ary
drugs are set” lwpﬁ?’%q&étt%é’}!‘?’ﬁ?@%?‘g‘h"g Ec%ﬁ’?ﬂ O%é)?l@?@ﬂ?ém@lﬁa‘qaﬁd in

t he Orange Bdokenmaaridatihedmniinynd he fulnSconfpowd eatdmp¥unde Aghtiterice by &ki on
(FDA). New dr i n nt | l.1 v.bei ng discovered and

devel oped, aﬁﬁgﬁﬁg&%ﬁég%ﬁ e%ﬁf%ﬁ ﬁ%ﬁgéfﬁf?ﬂ%?néﬁat t hese new drugs
may al so be incorporated into the drug-ligand conplex of the current
invention. 13peh e ad AR RCdiRH A8 €8RJuEA§Eyde piimary or secondary

am nes, hydroxyls, . ]
0 The drugs, depicted as “D” herein, can be provided in the current invention as part

of a drug-cleavable substrate conjugate where the diug is linked to a cleavable substrate,
X?, optionally via a self-immolative linker, L', This conjugate can be a prodrug. The
drug typically possesses a desived biological activity and contains a reactive functional
group to link to the cleavable substrate, The desired biological activity includes the

15  diagnosis, cure, mitigation, treatment, or prevention of disease in an animal such as a
human, Preferred reactive functional groups include primary or secondary amines,
hydroxyls, sulfhydryls, carboxyls, aldehydes, and ketones. More preferred reactive
functional groups include hydroxyls, primary or secondary amines, sulfhydryls and
carboxylic acid functional groups. Even more preferred reactive functional groups

20 include hydroxyls, primary and secondary amines and carboxylic acid functional groups,
The drug typically has at least one, but may have 2, 3, 4, 5, 6 or more reactive functional

groups.
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sul f hydryl s, carboxyls, al dehydes, and ketones. Mre prefeffed
functional groups include hydroxyls, primary or secondary am nes,

sul fhydryls and carboxylic acid functional groups. Even nore
preferred functional groups include hydroxyls, primary and secondary
am nes and carboxylic acid functional groups. The drug nmust have at

| east 20 one, but may have 2, 3, 4, 5, 6 or nore reactive functional
groups. Additionally, a selfimolative spacer, LI, may be

i ncor porat ed between the reactive functional group of the drug and

t he peptide or ot Rbydig-¢kerbloubglegumidae iseifsstive dtrdhe uFmeputpase-fbi gand
conjugate is i
correspondlndﬁg%ﬁﬁi&%§%£&¥F%%ﬁ?gggﬁ%ugy §3§§2ﬁ%gﬁfgg‘E@?%@%ﬁ?“%ecause
of the abilitte ﬁbﬂEY teanert the drug & the ¢esised cslbiveg, 4 uganett) whese it sghspor t

the drug to thgicHeYeh8f ERkianemE it naa§b@gfezea@&tblbemt@£¢edoﬁ9%teJf
Exenpl ary drugs include proteins, peptides, and nol ecul e drugs

cont ai ni ng® a FRANCEHSIHEPYBFEUO £ Gimor Fﬁ?klggéle%blf ﬁ@sqaff’gé[ﬁﬁe pigF gpecific
speci fi cal | y,drigh@&eatily uBsrade rasdﬁugdes havOtunBX BtiGty alifie: i W8 Epetinkiyirt Or S

such as di hydro foI educt as hi bitars d 30, synt hase
T bt or s, RS wRT PO FE SIS Py e S SR arbaed s

i nhi bitors, tfferanily deyed innearbiartite yurafr cdrsugmpuehmcmuamjugxmgmtaﬁehe
m tonycins, th I in ) t ot 0Xi ¢ nucl eos t eri.di ne
T 1y of - ar Uy R SloRaes SR O G B e SR PPk iF s BBl

i nducer s, Iandatgdp bsartifidylef vathrteetugen §beso Puzyies agapresenttin ﬂlnmenrtmt@ af

i ncl ude cyt otyx Go,dh Hﬁﬁcléh]%ﬁ%é{l'ms dloeRARE ﬁotr::{l@fe@tﬂyofq@g H%Hﬁﬁ SdRkof .
nol ecul es, protelins or ypepti des wth desired bio Ical activity,
such as a toxXpfumdhe drug may be selected to be activated at a tunor

celI's by conj ugat j;QRoth® aforb4dNRére AR s ah(@oolijfr giedd eﬂzly@@smwg%aﬁpem fic
drug-1igand CRD{ER ates have 5 tunor specificity arisin omthe

specificity ¢ 1 GAYRF 1S Reiachip forn apibogly, frecifl @r yrREgr ‘?"&&?ﬁ‘dmél?ﬁﬁbﬁgat es
that are 18 ghiiyct 8RleRGine ieths LR SF fudlo£&:11§. OThe HHFTY theéRORjufated (CNAYHRE,

V\/neretheseez re pre in.the rOX i f . the tunpr in
sufficient arfol ﬂg]g%?’ °§ % &”éﬁedj?glfgﬂog S}Teél\lléf“g%?)%' fTﬁ"ésethﬁ‘?’ele‘% n the
vi ci ni ty of tctaavablarm:rsnatamlmimmagmon{nedﬂW$msﬁ:xgrfmmtquec;ﬂxfcanon of the

dr Ug l I gand cé %W‘l %E&ﬁsﬂe%f FUHI%I cehpﬁy n%{ tﬁeﬁ&@l%lle%t éf(?hE%g%’ﬁ{gt (%1&1' g.lyn%l

proteases int uman serum r advant age rug-1|igand
conpl ex is thegeifichetipody.e | ess toxic than the correspondl ng free drug;

addi tionayd vy, theo;saoa@@dntaggbfwe Rfig-LBSHOTBLG% e,@ik khqwhéfca n bOWE'
overall concentrations to be used relative to t free drug since the

i ncreased spd®id i thscofpyppndingdise frugrpdditippagp dhe sa@rf&féh?fébfecoaﬁﬂeﬁ Y
conpl ex to benps esemlr @Ielatmalc&rulmnqﬁdHeasediaatﬁﬁ&m@ﬂédlﬁug since the
Cyt ot oxi ¢ drugs t.he current inventi gn i ncl.ude, for exanple,

ef uJ
duocar nyci ns %l‘ﬁﬁ‘s %@%’6‘6‘5" W h%““]éﬁ’&}tb%‘ﬁ‘e@l?‘ﬁ%‘t’rﬂé’ fe corpple, [0 b gyesejat the

(1, 2,9, 9at et mahydikcocycl opr opa[ c] benz[ e] i ndol - 4- one) - based anal ogues,
MCBI (7- net hoxy-

In one embodiment, the invention provides a cytotoxic drug-cleavable substrate

compound having a structure according to Formulas 2:

Xz"'"‘(“Li)nq—D )

The symbol L' represents a self-immolative spacer where m is an integer of 0, 1,
30 2,3,4,5 or6. Preferably, Mis 0, 1, or 2.
The symbol X represents a cleavable substrate, preferably, an enzyme cleavable

substrate.
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201, 2,9, 9a-tetra- hydrocycl opropal c] benz[ e] i ndol - 4- one) - based

anal ogues and CCBI (7-

cyano-1, 2,9, 9a-tetra-hydrocycl o- propar cThenzrel -i ndol - 4- one) - based
anal ogues of the duocarnycins and CC- 1065, doxorubicin and
doxor ubi ci n conj ugates such as nor phol i no-doxor ubi cin and
cyanonor phol i no- doxor ubi ci n, dol astatins such as dol astatin- 10,
conbretastatin, calicheam cin, maytansine, maytansi ne anal ogs, DM 1,
25auristatin E, auristatin EB (AEB), auristatin EFP (AEFP),
mononet hyl aRB63tin E (MMAE), 5-benzoylval eric acid-AE ester
(AEVB), tubulysing, %g'dgﬁ&@dzagl“ﬁ”’ né ARG J; %ﬁ s Fagklb A%, g@?&%?xe' 1

SN- 38, Topot ecan, I'zoXl n, echinonyci'n, I Cl ne, Vi n
vi ndesi ne, estrislaasd jonivgate averd Steidme ielinked th@rilebndrﬁhwtrgbtemaewadsé or

met hopt eri n, cﬁhe?hrkk@f Q%taraéﬂ Ea%aifina céa\tabHQﬁHQHJt@CThlc drug & }B@Q&QQ%&@e
cyt osi ne arab|n05| ﬁ an, 30l eurosine, |eurosideine

act i nonycih, béoo{%%lr%wmad SRR LRGoR BORY M gEierts linkiortbaligardy C,

mtonycin A GeHEkBONYIEE a@mtﬁ@aﬁ@\& t18 diab@sis SRk Ation RRERRIYS:! ot 0Xi n
and podophyl | ot oxj n rivatives F as eto%ﬁ5|de or etog&side
phosphat e, ~ vifeFEE PhEs A% a“‘“‘t‘ B BT & 1908 4 I hBUS peddaci d,
N8 -acetyl spetktitedhmeonatgtigd, mtahﬁﬁl"mg"aétéls td@krhicalaRedg@Rees drugh elie

known dr ugs c1z{? %n{rfﬁle tzites%gaxma%?gcla oE’f a(PH meogatgl% Pga I %c%ﬁ%]leoﬂﬁe [Ihg{eg P

for conjugatlo RN ef m ca
nodi fi cat l®n Staeskvoffrvial Natioha FammlarPloezﬁlefrsumthmyttthm@ﬁi Eremplory duegge aien t he

cur rent i nventirg, f 06l (Rsar dYAOAKINGIL0 PorOXid i3 H0®Hne RO GHR RS

and MCBI - based anal ogues thereof, norphol I no- oxor upr cin
cyanonor phol ifkfdd-8d%eet wisi Rk daBisaroatihi )1 Bew Fogsredemg cantinplly being

cal i cheami ci %scé@%ﬁ@ﬁlﬁdeﬂﬁope@%é—ﬁhe BMdEdnihdntish ;E@Vle%gﬁat hEERw M.
Tubul ysin A, D sorazol e, thil one A and egth hil one B, Parti culyarl y
c

preferred cyta%?PB%“ﬁ%p‘H?te‘{‘H ﬂﬁ’rdé%elfﬂ"mq‘ﬁ’@@m‘f’ SEMABEPHPE, potent 10
duocai nycis deri Vaﬁﬂei«t&ﬁfu@dﬁdnam'oﬂﬁ@fduda_b@nﬁﬁbﬁ;ﬂﬁona@ﬁﬂﬁlﬁesaﬁ}ﬂroxylb

t |1 ote tit t t
b1 of 0gi cal cPPRRPEN i Bsgh AR PoUE R P Mok R S e
controlled sehqd;en,@pmdigmtsemday kyihat sutfhydofls DlBarpBoljescidnaibnal. O g.
Chetn. 55: 4 e [ N : , 112, 8961
(1990); Boge%%%fé§$%9§?6E%%§%%gﬁgﬁégéﬁmﬁgég&ggﬁéogﬁQQT?MYﬁbger et al.
J. Am Chem s&gedarylapfnes 98i/arho191Q3%id fuhgRygaroupt. The druBimoehgve aksdst Chem
Lett. 2 59 ohd 8ARhay-haveldDds QALY o rtfBvel Rickibial glsupé CJ\@cﬁﬁUnQi f sdifne

duocar nyci ns, extensive efforts have been devoted to el uci dati ngqthe
DNA al kyl at i ¢RmSialieepacsh bymay be ineorppuridbersipen fiereagiye fupeioas] g et
origin. druf aR@iht ppuiliddrloyhe Pl ERSaBIS RBGiHatedf the current

I nvention provi de %@g%} gﬁdoc)éh% a(t:é)1 3§ elfl:tril\ge 1at\I{€|: ngal msgsr:.aéj o} xlilrit;lgh thCCOr ding
to Fornula 7: Ft77E & Jug puip
corresponding drugs are effective, but have superior efficacy because of the ability,
25  inherent for at least some ligands, to transport the drug to the desired cell where it is of
particular benefit,
Exemplary drugs include proteins, peptides, and small molecule drugs containing
a functional group for linkage to the ligand. More specifically, these drugs include, for
example, the enzyme inhibitors such as dihydrofolate reductase inhibitors, thymidylate
30  synthase inhibitors, DNA intercalators, DNA cleavers, topoisomerase inhibitors, the
anthracycline family of drugs, the vinca drugs, the mitomycins, the bleomycins, the

cytotoxic nucleosides, the pteridine family of drugs, diynenes, the podophyllotoxins,

differentiation inducers, and taxols.
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20(7) in which ring systemA is a nenber selected fromsubstituted or
unsubstituted aryl substituted or unsubstituted heteroaryl and
substituted or unsubstituted heterocycl oal kyl groups. Exenplary ring
systens include phenyl and pyrrole. The synbols E and G are

i ndependently selected fromH, substituted or 25unsubstituted alkyl,
substituted or unsubstituted heteroal kyl, a heteroatom a single bond
or E and G are optionally joined to forma ring systemselected from
substituted or unsubstituted aryl, substituted or unsubstituted

het eroaryl and suBsfertdiiregh of the ymsmbistdntion iedudeeyteroic yakoaktilin cancer

The synbol X re ] t : . \ R23 is
N renbar el dnTayRREahs: o TR SR AR oL LM RaRNS dffstea
substit ut ed oxtiatyswbstsiattenie dlhs e arap bt delerted wrbd agiyted at a tumor cdllhéy symbol
R3 represent s.ofy, s & LLRMrhS Recific MR L ORos avd N
ohi i REa s SRR SRR ekl rheDtmor Becine M BB LHe puvd
unsubst i t ut edWRetseICERItkYIsing kisRcPeesHirity akthe dgapth ozgmaiceef this are drug-

t ri phosphat esigagittohjfkds @t ardfivhly sdde@) b tRisdior () SR enbnldh MRERR1L3,
P(0) (OR12) 2, é( 0) CHR12R13, SRI2 or SiR 12Ri 3R4 The 10synbol s R12,

R13, and R14 q“'ﬁ%l"e‘ﬁérﬁﬁé‘mﬂfifer?t§btP'°e%"8’FiF“t¥Pf e, HEPT P S PRSI PR ed
al kylb, subst iddytdﬁcafi 18£1s oNBacisdelif &g@ﬁinhﬁbﬁﬁﬂaﬁ&ybnaﬂ@aﬁtb@ﬁh thedsti@pbror
unsubstituted ar ere R12 and. R13 toge r with the nitrogen or
oarbon at om etk R o RpR A ity S REbE stk PR b or
a substi t Ut echumnn sensw bahethay hadanthgetof the dynglligaldicyiplex is ghasthet eniedsanxiang

from4 to 6 I S L ) .l i r roat ons.
e o 1omor CrARTEgpes PR RNRL bl GRRUGIIM, B hRR) o T Suileh BEPEES
within its stfeijeveogerall concentrygns tRhe use@RElativeto 8 frea fimg pineiike igcreased

i ndependent | y p&ﬁicﬁ? tvﬁﬂ'_egu[tg{%ﬂ'@he? %@&E%%é'gf ﬁ‘g cShplt 3 wp EJe&HHt ﬁlg o AN

substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, stibstituted or unsubstituted heterocycloal kyl, hal ogen,
NC2, NR 1HR16, NC(0) R15, OC(0)NR15nK16, OC(0)0R15, C(0)R15, SR S,
OR15, CR15:NR(1:6, and 20 O(CH2) N(CH3)2, where n is an integer froml
to 20, or any“¥aPHEent pair of R4, R&', R5 and R5', together with
t he carbon atons Cgotekit dlgd dsefyl iathe catdnaiatmdon iacledej foi daspeo form a

substi tut e.d Yoy %pg%ledtC'é&-%Sc%g lal%?‘l 5 | ot br%&l hERr loféd§<ay| ring
system havi ng fFom 4°t'0 o menvers. R éféh and g née{)éh ently
represent H, tdubgkdcyciereepatyibenridindsltd-anat-mdedainidygues. ¥R (7-nethed- or
UnSubSL! L ed NS CERA kbRt obitieiflaRh- ORI LhAdh&Dnd LB (-
cyano-1,2,9,9a-tetra-hydrocyclo-propalc]benz[e]-indol-4-one)-based analogues of the
duocarmycins and CC-1065, doxorubicin and doxorubicin conjugates such as
morpholino-doxorubicin and cyanomorpholino-doxorubicin, dolastatins such as
dolastatin-10, combretastatin, calicheamicin, maytansine, maytansine analogs, DM-1,
25  auristatin E, auristatin EB (AER), auristatin EFP (AEFP), monomethyl auristatin E
(MMAE), 5-benzoylvaleric acid-AE ester (AEVB), tubulysins, disorazole, epothilones,
Paclitaxel, docetaxel, SN-38, Topotecan, rhizoxin, echinomycin, colchicine, vinblastin,
vindesine, estramustine, cemadotin, elentherobin, methotrexate, methopterin,
dichloromethotrexate, 5-fluorouracil, 6-mercaptopurine, cytosine arabinoside, melphalan,
30  leurosine, leurosideine, actinomycin, daunorubicin and daunorubicin conjugates,
mitomycin C, mitomyein A, carminomycin, aminopterin, tallysomycin, podophyllotoxin
and podophyllotoxin derivatives such as etoposide or etoposide phosphate, vincristine,

taxol, taxotere retinoic acid, butyric acid, N® -acetyl spermidine, camptothecin, and their

68



25 unsubstituted heteroaryl, substituted or unsubstituted

het er ocycl oal kyl and substituted or unsubstituted peptidyl, where R15
and R16 together with the nitrogen atomto which they are attached
are optionally joined to forma substituted or unsubstituted

het er ocycl oal kyl ring system having from4 to 6 nenbers, optionally
containing two or nore heteroatons. One exenplarly structure is
aniline. 30R4, Rt,, Rs, R5,, P.", R 2, R13, R15 and R16 optionally
contain one or nore cleaveable groups within their structure, such as
a cl eavabl e |angikges. dPthe keavadrg msybs inpdifial in Bdertp barije ciuedipedlgioep
groups inclu P i R0 -AC] :

hydr azi nes, gﬁ’mw %adlgi%tﬁkqglkér dggh}l?eqsh%iglrni gﬁ) é:?i&l\%ig;tl?{églggan@%%owq N some
embodi ment s, thtat east one of R4, R4', R5, R5,, RII, R 2, R13, R15 and

R16 is used to j Opl@feh&?cy@md%g‘mtﬂg uék ih 'tﬂalé%enp{nv&ﬂ&%qau&l @@6691134 Eins, CC-
substrate of the present invention descri bed herein, for exanpl e

to LI, if Yr elé)@%tancbq’cﬁld’afsd apgd MgBI- Bfise@@aioﬂ?s thergef; mprohqlinp-Hexorbicehp| ar y
enbodi nent ,  aladoagholRB@oafubRdn, di4statinR9, colbretastiin, eah%&mcﬁ%@tanﬁﬂ;@ and

e e 2 Ry o £ RSCRBERI B bR b oo

R15 and R16 apehildaelBpendently selected fromH, substituted al I cyl and
Pt LUt o et e O, SRR S RRL e nGHLoNAl ol Ul a1 e
R13, 15 n Hor gugfamiy2it, defdtiyed anh@CHRAGE. r"mtypzb@t egmjs mgaxceptmdlyamnme’r’ ’
speci es, 10e. g b3 d6k:b0n398 upport,

et c. 6 ?tg a asf%r% tP thb g&e’v\}a&ﬁ%&%&gl%f%ﬁer tglétshggé‘)elglbﬁabsent

Wien R6 is prS@Seé?iFCUO laﬁ@i’thﬂEdaFF@BP‘@ﬁﬁ@@V% 6k)ﬁ%§§°m:'fam&&é$%pfr%pé/¥ Qreng.
R7 is CH2- X1 @m-dsHl499 (l\éb@an%zr dr 91, 7.GAS Thirk. sbS 182: SRINNON B eAES.

cycl opropane ri represents a |l eavin oup such as a
hal ogen, for 4% gﬁ’ﬂ’? é‘”@lfy%’“d}ggﬁ Begts erdh ot i dtrgnee: &%-%@7%8‘9 37 are

interpreted iByge «AQNBRBRL Mbd &hekldoS 20709 (ygng).aSlﬂ)béqb@lt wthﬂﬁingml es of

chem cal val ence n u f avi ng
groups i ncl udEOBER TS duﬁc&mﬁcrﬁleftgbﬂqg%fo aﬁ%ggré%vgtf‘? t(‘iég'c"d%tt?ﬁﬁ}?m c
esters (e.g. DNxt ilkyldtion kdl@nyily, of e yheanfyoiny ind its sxemal migions, al kyl
per chl or at es, | : | £1 o5l fonat es
and fluorinated coﬁ%%}l@gﬁ&ﬁgﬁﬁgﬁtﬁﬁu%auhvg}r]lta Ipéotvgissr ct%’%es% at es)
and the |i ke copgund bayinge stishuspprepeding offigim207:as | eavi ng groups are F,
Cl and Br. The choice of these_and other |eaving groups appropriate
for a particular set of react conditions is within the abilities
of those of skill in the art '~ exanpl e, March J, ADVANCED
ORGANI C CHEM STRY, 2nd Editiopy 3 v apd Sons, 1992; Sandl er

SR, Karo W ORGANI C FUNCTIRONE OUR, PREPARATI ONS, 2nd Edi ti on,
Acadenmi c Press, Inc., 1983; and W COIVREMDI UM OF 25 ORGANI C
SYNTHETI C METHODS, John W ey and Song/ The curved |ine

within the six-nmenbered ring indigétes_t r#i Ng may have one or
nore degrees of unsaturation, and it r’r% be laromatic. Thus, ring
structur such as those set forth below, ahd rel at®d structur es, are
within the Scovghelcholgnglzsystem ,Lx is a(mgmbel selected from substituted or unsubstituted aryl

substituted or unsubstituted heteroaryl and substituted or unsubstituted heterocycloalkyl

groups. Exemplary ring systems include phenyl and pyrrole,

The symbols E and G are independently selected from H, substituted or
25 unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a heteroatom, a single bond

or E and G are optionally joined to form a ring system selected from substituted or
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In sone enbodi nents, at |east one of R4, R4A', R5, and R5' links said
drug to LI, if present, or to F, H J, or X2, and includes R28R15
R27' Rza where v is an integer from1l to 6; and each R27, R27s, R28,
and R28. is independently 5selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted heteroal kyl,
substituted or unsubstituted aryl, substituted or unsubstituted

het eroaryl, and substituted or unsubstituted heterocycloal kyl. In
sonme enbodi nents, R27, R27', R28, and R28. are all H In sone

enbodi ment s, unasubstitamd arpl efeitutéd @ msbbdintdd heproafybma blbgtituid) or uhhibstituted t
can be used tQ 0? cﬁ‘&aﬂé’? aryl substituents fromthe drug and thereby
resist or avold generating conpounds that are substrates for

nul ti-drug resi st Znpembol X repredents @ memeeriydetitaatdrom O,/ anil A& URESs @ noi et y,

X5, that doesm&‘r%ter s%ﬁl:tfed ﬁ“éfrﬁ h' Zu%qtmgd Arh%ﬁﬁﬁrﬂ% a Iy}'l gubtﬁtﬂut%cl or u'n bR{tlﬁécP nt,

or to F, H J, . The noiety, Xb, Ts prefeabyceavaleusmg
an enzyme %n&e‘%ﬁﬁfb’if @dé’é)(}ed provi des the active drug. As an exanpl e,

W can have the fo}d @mmf%pfeu&mnﬁen(ae& delcbdorh (@) 181, HQIREOMRRMY T O
t he remai nder, of the drug % 150 In an exenpl ary enbodi nent,

ring system A“éYf“"l‘B AT “F‘Ee‘fﬁf ‘é‘lﬁ‘&sf“i”ieﬁﬂ%ﬂ %PS‘WGBBIESP‘?SHE“J‘?H phenyl
ring. Ring s)ysieREkf, MByoph@pisidd difhbiphes, Wiphdiplree, solfonafes, ey IQ(O)RIT REP

substituents i it on e 1§i_0 h fa 2l I n sone
enbodi nment s, ﬁﬁé@hé@ ]\h{’ I%’] @@%3 ﬁ@ﬁ*@dﬂfﬁm %RI lg Wfoxy
nmoi ety. 201 n sgobads RITRIY amkeRt sidefmbdehibaspreeme, Grﬁbsﬂldt,ed BAinsubREyte ikl R5'
links said d rsngsthuPed Iol' ﬂns{ll;sntutcd heteroalkyl and substituted or unsubstituted aryl, where R'”

and R' together with the nitrogen or carbon atom to which they are attached are

optionally joined to form a substituted or unsubstituted heterocycloalkyl ring system

having from 4 to 6 members, optionally containing two or more heteroatoms. One or

15  more of Ru, RB, or R* can include a cleaveable group within its structure,

RY R®, R® and R* are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocycloalkyl, halogen, NO, NRISRM,
NC(O)R®, OC(O)NR"R'S, OC(O)OR P, C(O)R", SR”, OR"?, CR¥=NR'S, and

20 O(CHa2):N(CHs), where n is an integer from 1 to 20, or any adjacent pair of RY, R4’, R’
and R”, together with the carbon atoms to which they are attached, are joined to form a
substituted or unsubstituted cycloalky! or heterocycloalkyl ring system having from 4 to 6
members. R" and R'® independently represent H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or

25  unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl and substituted or
unsubstituted peptidyl, where R" and R'® together with the nitrogen atom to which they
are attached are optionally joined to form a substituted or unsubstituted heterocycloalkyl
ring system having from 4 to 6 members, optionally containing two or more heteroatoms,
One exemplarly structure is aniline.

30 R* R, R’ R, R, R2. R R and RS optionaily contain one or more
cleaveable groups within their structure, such as a cleavable linker or cleavable substrate,
Exemplary cleaveable groups include, but are not limited to peptides, amino acids,

hydrazines, disulfides, and cephalosporin derivatives.
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present, or to F, H J, or X2, and 123 is selected from SR', NHRI I
and OR'.is selected from-SQ OH)2, -PO(OH) 2, -AA"

-Si (di3)2C(C113)3, -C(0)OPhNH(AA) M 0 sss\N \NS03 A\ NS03
"SS5NKS03 5 ot her sugar or conbination of sugars, ANN and
pharmaceutically acceptable salts thereof, where n is any integer in
the range of 1 to

In some embodiments, at least one of R*, R*, R®, R¥, R“, R'z, R" R"and R'%is
used to join the drug to a linker or enzyme cleavable substrate of the present invention, as
described herein, for example to Ll, if present or to F, H, J, or h'eh

In a still further exemplary embodiment, at least one of R* R¥, R’ R”, R“, RIZ,

5 R, R"Y and R'® bears a reactive group appropriate for conjugating the compound. Ina
further exemplary embodiment, R*, R, R’ R” R'" R R" RYand R are
independently selected from H, substituted alkyl and substituted hetercalkyl and have a
reactive functional group at the free terminus of the alkyl or heteroalkyl moiety. One or
more of R4, R*, R’ Rs’, R“, Ru, R R and R may be conjugated to another species,

10  e.g, targeting agent, detectable label, solid support, etc.

R® is a single bond which is either present or absent. When R® is present, R® and
R’ are joined to form a cyclopropyl ring. R” is CHa-X' or ~CHa-. When R” is ~CH,- it is
a component of the cyclopropane ring. The symbol x! represents a leaving group such as
a halogen, for example Cl, Bror F. The combinations of R® and R” are interpreted in a

15 manner that does not violate the principles of chemical valence,

X! may be any leaving group. Useful leaving groups include, but are not limited
to, halogens, azides, sulfonic esters (e.g., alkylsulfonyl, arylsulfonyl), oxonium ions, alkyl
perchlorates, ammonioalkanesulfonate esters, alkylfluorosulfonates and fluorinated
compounds (e.g., triflates, nonaflates, tresylates) and the iike. Particular halogens useful

20 asleaving groups are F, Cl and Br. The choice of these and other leaving groups
appropriate for a particular set of reaction conditions is within the abilities of those of
skill in the art (see, for example, March J, ADVANCED ORGANIC CHEMISTRY, 2nd Edition,
John Wiley and Sons, 1992; Sandler SR, Karo W, ORGANIC FUNCTIONAL GROUP
PREPARATIONS, 2nd Edition, Academic Press, Inc., 1983; and Wade LG, COMPENDIUM QF

25  ORGANIC SYNTHETIC METHODS, John Wiley and Sons, 1980).

The curved line within the six-membered ring indicates that the ring may have one
or more degrees of unsaturation, and it may be aromatic. Thus, ring structures such as
those set forth below, and related structures, are within the scope of Formula (8):

T T
= X!

Ho\/ O

and
N

\
o ‘,‘L-.r- Q).
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510, mis any integer in the range of 1 to 4, pis any integer in the
range of 1 to 6, and AAis any natural or non-natural amno acid. In
sonme enbodi nents, AA,, or AA', is selected fromthe sane am no acid
sequences descri bed above for the peptide linkers (F) and optionally
is the sane as the amino acid sequence used in the |inker portion of

R4, R4', R5, or RS . In at |east sone enbodinents, R3 is cleavable in
Vivo to provide an active drug 10conpound. In at |east sone
enbodi ments, R3 increases in vivo solublility of the compound. In

some enbodi nent s, Iitshee pabeinghtsge e aseof &, R*h&°,aohR B fihlrsatid ong af L'tihe
active drug i e I S+5 Lally faster than the rate of

cl eavage of F@estgﬁ’oﬁ)go@?fdjje’ofﬁégg%b?ﬁ\%édrug. This may be particularly
useful where the toxicity of the actjzve s ugri®>s substantial ly higher
than that of the prodrug form |Insotphernenbodi ments, the rate of

15cl eavage of R3 to provide th cti s faster than the rate
of decrease of concentration t drugg’i n the bl ood. In
anot her exenpl ary enbodi ment, the invent} )rgvi des a conpound
having a structure according to For muRE”9: Rzg (9). In this

embodi ment , tﬁ%reivq?ﬂé 'btte%]e??rg‘ }CI yt(g gledné&lgﬁ E{?F’tﬁl"enﬁﬁ, a&gﬁgs' 15%&663%%?th§: sg !

R6, R7 and X are substanti as descri bed above fo
wel | as pref eplesieddeont Orsupstiputad enimarbstirrsd ik pevwbsitutefne ussybipledZ i s a

nenber indep %Qﬁ)@ﬁ(bl}’suﬁ]ﬁitﬁ&itog q?sfl.lﬁsgmteg aryP S@d@ﬁu@&ﬁuns&lﬂ@te@%ﬁ@&b} B%%

represents a nenber sel ecte romH, substituted or unsubstitute
al kyl , subst isthitipegd o ingrhstibisd petgieeeiotot elngapggmbodigggs de y R EEChaRR3 i s

i ndependent | \R*S gle@n He th soflR@mSYIREs, Rls ah MBS Brold, (peiehslyl HUTRH uAf
unsubstituted | ower, al k

|, o 0) R8 or 128. R8 1s a nenber

sel ected fr Oﬁ?%lﬁ%‘g?q?ﬁ?ﬁ]&feé]y’iw ;“%PH@G’BW%’E%”&%F@Y resiRRO B!

NRONHRI 5 BNnd gekdatingongiothdRthaatresubiidependanitdiys sadtect.ed from H,
substituted or 10ynsubsti.tutednal kyl and sulstituted or unsubst.ituted
Y Bl Sl WP

heteroal kyl . R i % FF “BF st ¢1 "o Sub St PB4
i s general |y tirdsigee E&dF prdsertt, onkecy HRR of ¥”. Shbstoietw K& b rméfieyily clpvalils

using an enzyme and, when cleaved, provides the active drug. As an example, R can

have the following structure (with the right side coupling to the remainder of the drug):

O

In an exemnplary embodiment, ring system A of formula 7 is a substituted or

15

unsubstituted phenyl ring. Ring system A may be substituted with one or more aryl group
substituents as set forth in the definitions section herein. In some embodiments, the
phenyl ring is substituted with 2 CN or methoxy moiety.

20 In some embodiments, at least one of R?, R*’, R”, and R* links said drug to LE, if
present, orto F, H,J, or X2, and R? is selected from SR”, NHR!! and ORY. R is
selected from -SO(OH),, -PO(OH)z, -AA,, -Si(CH1)2C(CHs)s, -C(O)OPhNH(AA),,
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ot her than a peifluoroalkyl. e.g., CF3. In one enbodinent, R2 is a
substituted al kyl wherein the substitution is not a halogen. In

anot her enbodi nent, R2 is an unsubstituted al kyl. 15In sone

enbodi ments Rl is an ester npoiety, such as COCH3. In sone

enbodi nents, R2 is a |ower alkyl group, which may be substituted or
unsubstituted. A presently preferred |ower alkyl group is CH3. In
sone preferred enbodi nents, R is CO2CH3 and R2 is CHS. I n
sonme enbodi ments, R4, R4'. R5, and R5' are nenbers independently

sel ected 20 fro@ H, hal ogen, NH,, OWe, O(CH2)2N(R29)2 and NO2. Each
R29 is independgntly H or |ower alkyl (e.g., nmethyl). In sone
enbodi nents, t dryg 15\ sel ected such that the leaving group X1 is a
menber sel ect fxgm t he ﬁ u sisid g of hal ogen, al kyl sul fonyl,
aryl sul fonyl, and i de. /I'n sonme enbo nts, X1 is F, d, or Br.
251 n sone enbodi nen is O or NH In sonme enbodinents, X is O.

In yet another exenplary enbodi nent, the invention provides conpounds
having a structire according to Fornula 10 or 11: H3C H3C CO2CH3
CO2CH3 5Anot ler preferred structure of the duocai mycin anal og of
Formula 7 is a rugture\in ich e ring systemA is an
unsubsti t ut ed~or Sybstitu éﬂM%hen§%Q?ﬁyg The preferred substituents
on the drug nol ecule desg¢gribed herei nabove for the structure of
Formul a 7 when the\gkﬁngysten1A is a pyrrole are also preferred
substituents wh the ring systemA is an unsubstituted or
substituted phefyl ring.

L-O, OH

OH

AOO

other sugar or combination of sugars,

— P orany
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10For exanple, in a preferred enbodi nent, the drug (D) conprises a
structure (12): R2 R5(12) In this structure, R3, R6, le, X are
as descri bed above for Formula 7. Furthernore, Z is a nenber selected
fromO, S and NI 223, wherein 12.23 is a nenber selected fromH,
substituted or unsubstituted alkyl, substituted or unsubstituted

het eroaLkyl, and acyl; 15le is H, substituted or unsubstituted | ower
al kyl, C(0O)R8, or CO2R8, wherein R8 is a nenber selected from NROR
and OR9, in which RO and RI are nenbers independently selected from
H, substituted or unsubstit@ted al kyl and suli3tituted or

unsubsti tuted heteroal kyl ; is H substituted or unsubstituted

| oner al kyl, or ) QI X gcted from
NR9121 and OR9, \h .f s [ idepengent | y

selected fromgh
or unsubstituted @e bstituted or
unsubstituted | qwer aIkyI or unsubstitehed heteroalkyl or cyano or

al koxy; and R2 H, or substituted orunsubstituted | ower al kyl or
unsubstitutedﬁiﬂs:eroalkyI

RH, " N 12, At |east one
of R4, RR13, R 16\l i nks fﬁe Nt o Ll, i f present, or to F,

H J, or X2. NAnot hey—eM he drug (D) conpises a
structure (13) mheﬂg R4 #nd RN y/ been joined to froma
het er ocycl oal kyl : ,

0O

and pharmaceutically acceptable salts thereof, where n is any integer in the range of 1 to
5 10, mis any integer in the range of 1 to 4, p is any integer in the range of 1 to 6, and AA
is any natural or non-natural amino acid, In some embodiments, AA, or AAn, is selected
from the same amino acid sequences described above for the peptide linkers (F) and
optionally is the same as the amino acid sequence used in the linker portion of R¥, R¥, R?,
or R*. In at least some embodiments, R? is cleavable in vivo to provide an active drug
10  compound. In at least some embodiments, R? increases in vivo solublility of the
compound. In some embodiments, the rate of decrease of the concentration of the active
drug in the blood is substantially faster than the rate of cleavage of R” to provide the
active drug. This may be particularly useful where the toxicity of the active drug is
substantially higher than that of the prodrug form. In other embodiments, the rate of
15  cleavage of R? to provide the active drug is faster than the rate of decrease of
concentration of the active drug in the blood,
In another exemplary embodiment, the invention provides a compound having a

structure according to Formula 9:
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10(13) In this structure, R3, R5, R5', R6, R7, X are as descri bed
above for Fornmula 7. Furthernmore, Z is a nenber selected fromO, S
and NR23, wherein R1'3 is a nenber selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted heteroal kyl, and
acyl; 15R32 is selected fromH, substituted or unsubstituted al kyl,
substituted or unsubstituted aryl, substituted or unsubstituted

het eroaryl, substituted or unsubstituted heterocycl oal kyl, hal ogen,
NC2, NRL5R16, NC(0)R15, OC(0)NRL6R16, OC(0)OR15, C(0)R16, SR15, ORI15,
CR15=NR16, and 0(CH2)"N(CF13)2Ffmhere nis an integer from1l to 20.
R15 and R16 independently repre§ent,RH substituted or unsubstituted

al kyl, substituted 20or unsubﬁ& ed heteroal kyl, substituted or
unsubst i t ut ed aryl, substitute wAsubsti t ut ed heteroaryl,
substituted or unsubstltuted h Bal | cyl and substituted or
unsubstituted peptidyl, wher nd \R16 together with the nitrogen
atomto which they are attached jgkned to forma
substituted or unsubstituted heterocycl g8 f'ng system having from
4 to 6 nmenbers, optionally containi . ) Or e heteroatons. R32
25o0ptional ly contains one or nore cf R i i
structure, such as a cleavable |Iinker or Tvable squgrate
Exenpl ary cl eaveabl e groups include, but are not limt

pepti des, anilndiseoibddimenylbr idonitiiessf tdissulithinte?, RaRY, ReRhat* o pod Xnre
derivati ves. hereln
for R, R, LB iR (BKeP g Ak 1 3o s AR R CRFR 38D

| east one of crbodiments. Tap synfypbZ isppEmbRIisdepmigntly g¢lecrd Fropm Gydgnd N drug

to Li, if Sprgeeibol ¥ rdpRsdits althember q@l‘écteﬁzfronl A, @gqtlhﬁ'@% uﬁ%@mted alkyl
enbodi nments, R 32 links the drug to LI lEgres,ga or to J, or

X2. One pref sPisBYd AbBETHEHE BT %ﬂrﬁslo s llﬁspem’e'lflgseﬁcted
substituted Orhe htbois't eprebemelH] avditutal ¢ Wilsubsutt) Rver Qkyl GOCRSR® wher ei n
Rs is

CO-R®. R®is a member selected from substituted alkyl, unsubstituted alkyl, NR°R'°,
NR’NHR' and OR’. R® and R'® are independently selected from H, substituted or

10 unsubstituted alkyl and substituted or unsubstituted heteroalkyl. R”is H, or substituted or
unsubstituted lower alkyl. Itis generally preferred that when R” is substituted alkyl, it is
other than a perfluoroalkyl, e.g., CF3. In one embodiment, R? is a substituted alkyl
wherein the substitution is not 2 halogen. In another embodiment, R? is an unsubstituted
atkyl.

15 In some embodiments R! is an ester moiety, such as CO»CHj. In some
embodiments, R* is a lower alkyl group, which may be substituted or unsubstituted. A
presently preferred lower alkyl group is CHs, In some preferred embodiments, R' is
CO2CH; and R” is CHs.

In some embodiments, R*, R*, R®, and R** are members independently selected

20  from H, halogen, NH,, OMe, O(CH,)-N(R*), and NO,. Each R™ is independently H or
lower alkyl (e.g., methyl).

Tn some embodiments, the drug is selected such that the leaving group X' is a
member selected from the group consisting of halogen, alkylsulfonyl, arylsulfonyl, and
azide. In some embodiments, X' is F, CJ, or Br.

25 In some embodiments, Z is O or NH. In some embodiments, X is O.
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10 a nenber selected from NRORL and OR9, in which RO and Rl are
menbers i ndependently selected fromH, substituted or unsubstituted
al kyl and substituted or u nsubstituted heteroal ky 1 ; 12'. is H,
substituted or unsubstituted | ower alkyl, or C(0)128, wherein Rs is a
menber selected from NRORL and OR9, in which RO and RI are nenbers

i ndependently 15selected fromH, substituted or unsubstituted al kyl
and substituted or unsubstituted heteroal kyl; R2 is H or
substituted or unsubstituted | ower al kyl or unsubstituted heteroal kyl
or cyano or al kOij, yeBdhdthe: werhﬁuﬂgmﬂfdirﬁdﬂbﬁieiiﬁv’dﬁt&ﬂ pRKideNSHPSInie hivRg

| ower al kyl or substkgLI?é% qt?@ q]kyl A further enbodi ment has
the formul a: *@ Rifcege PR APt st ructure, A R6, R7, X, R4,

R4., R5, and R5' & a%oq§§cr|bed above for Fawoula 7. Furthernore, Z
is a nenmber sel ecte MO, S and NR23, where P8 Snenber

sel ected fromH, |tuted or unsubstitutedm k-I substituted or
unsubstitut ed het er/@alkyl 4 ahd acyl; R 33 is sel-=et jk fromH,
substituted ornr stfi t t ed alskyl, substi t utg ot
N gt and N R
/
X Z R¥ X z RS
g° RE
(10) (11)
5 Another preferred structure of the duocarmycin analog of Formula 7 is a structure

in which the ring system A is an unsubstituted or substituted phenyl ring, The preferred
substituents on the drug molecule described hereinabove for the structure of Formula 7
when the ring system A is a pyrrole are also preferred substituents when the ring system
A is an unsubstituted or substituted phenyl ring,

10 For example, in a preferred embodiment, the drug (D) comprises a structure (12);

RS.
ﬂ4

X pi RS
R® (12)
In this structure, R, RG, R, X are as described above for Formula 7. Furthermore,
Z is a member selected from O, S and NR?®, wherein R™ is a member selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, and acyl;

15 R!is H, substituted or unsubstituted lower alkyl, C(O)RS, or COZRS, wherein R® is
a member selected from NR’R'° and OR9, in which R® and R'® are members
independently selected from H, substituted or unsubstituted alkyl and substituted or
unsubstituted heteroatkyl;

R is H, substituted or unsubstituted lower alkyl, or C(O)RS, wherein R® is a

20  member selected from NRR'® and OR®, in which R® and R'® are members independently
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unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocycl oal kyl, hal ogen, NO2, NR15R16,
NC(0) R15, OC(0) NR15R16, OC(0)OR15, 10 C(0)R1l5, SRI5, OR15, CRI5=NRI6,
and O(CH2)"N(CH3)2, where n is an integer from1l to 20. 1215 and
12.16 i ndependently represent H, substituted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocycl oal kyl and substituted or
unsubst i t ut ecelpapt fralyH, subdiond oRLBulandtcRLIByltaodsbltautedvrtuhsubdigntanli t r ogen
atomto which.they @are attached 15 are optionally joined to foima
substituted or unsubstituted heterocycloal kyl ring system having from
4 to 6 nenbers, oPtisbnedshiptited paimihgtutedywor alipb prambibstavtebictmelkyl @55
links the dr Q‘garIoQSr rlr]i((axy! Jnd@n‘e?ssﬁ,rgrsub@tﬁtut&@or%nsuﬁtim}ed l%er%ﬁty] or unsubstituted
Preferably, A’is substituted or unsubstituted phenyl of substituted
or unsubstd t JeE@sYrrol e. Moreover, any sel ection of substituents
descri bed herein ApkasRhlelocBRARSORARD! R'CRN, 81320 Br '8 Bidks (HeldfANDS, if

X4 represents a Ii(lgand sel egcted fromthe group consisting of
protected redEET ANk {-6h&1F groups, unprotected reactive functional
groups, det ect abl andtighehSodintndofttiardget (DNEngbisg aRinsturd Y 8 vaHefedt shd ANds
are targeti ng a %Qt'si’neastlé%%maafb %Q)tcicl?% i]es and fragnents thereof. In
sone enbodi meAts, MRECGProUp X4 “Caft BeYdescri bed as a nember sel ected
from R29, COOR29, C(0)NR29 id C(0) NNR29 wherein R29 is a nenber

sel ected from substituted %ubsti tuted al kyl, substituted or
unsubsti tut ed het eroal kyl bst igf ut ed or unsubstituted

heteroaryl. In yet anotQher yptqry enbodi nent, R29 is a nenber 5
selected fromH OH NHNA2 FNvnt k Wwhene R3, represents
substituted or unsubstituted al ks m edVWth a reactive
X d RE
10 R® (13)

In this structure, R®, R°, R, Rﬁ, R, X are as described above for Formula 7.
Furthermore, Z is a member selected from O, S and NR™, wherein R™ is a member
selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, and acyl;

15 R* is selected from H, substituted or unsubstituted alkyl, substituted or
unsubstituted aryl, substitoted or unsubstituted heteroaryl, substituted or unsubstituted
heterocycloalkyl, halogen, NO,, NR™R’®, NC(O)R ", OC(O)NRR'S, OC(O)OR",
C(O)RES, SRIS, ORES, CR15=NR§6, and O(CH,)N(CHs)., where n is an integer from 1 to
20. R and R'® independently represent H, substituted or unsubstituted alkyl, substituted

20 orunsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstifuted heterocycloalkyl and substituted or unsubstituted
peptidyl, where R' and R'® together with the nitrogen atom to which they are attached
are optionally joined to form a substituted or unsubstituted heterocycloalkyl ring system
having from 4 to 6 members, optionally containing two or more heteroatoms. R*?

25  optionally contains one or more cleaveable groups within its structure, such as a cleavable

linker or cleavable substrate. Exemplary cleaveable groups include, but are not limited
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functional group, substituted or unsubstituted heteroaryl term nated
with a functional 10group. The above structures act as reactive
protective groups that can be reacted with, for exanple, a side chain
of an amno acid of a targeting agent, such as an antibody, to
thereby link the targeting agent to the linker-drug noiety. Targeting
Agents 15The linker arnms and cytotoxins of the invention can be

| inked to targeting agents that selectively deliver a payload to a
cell, organ or region of the body. Exenplary targeting agents such as
anti bodi es ( eo.@eptidehpmisp Rads, kydrmeingsz dichifadesl ahdicepingspdringlanmagvesor
receptors, | aglifs, a@asaggf%ﬁ bGPl LR Rerei AR RE KA 68 R G g1
recognlzed in t e art are use wthout Timtationih pract|C|ng
the present inaappplisable @Rier targeting agents 20 include a class of

conpounds t hat doAneatgm@%mdﬁs'sn@@fwf RO ﬁvh@wmﬂm@qmmg]&wn oL f's
i ncl ude macronol ecul es _such a y(et hyl ene gl ycol) sacpharlde

pol yami no JaciPgsenagtoth g | Pké lﬁxﬁll‘?f‘ﬁt 38’68 CrRadiRegtsef H'ﬁ‘é@eldﬁlgtt%b if

cyt ot oxi n. Q@g@ﬂd*&upﬂg}onm1ecular mass affects the
pharrnacoklnetlcs of t F% oxi n %W? run1ha|f-I|fe In an
exenpl ary enbodi nBHtPeF W@ it ?@ﬁf Y&&Sa cytotoxin, |inker or
25cytotoxi n-1inker conjugate wi thR-a targeting agent that is a

bi onol ecul e, e.g, an ant i b&e, gceptor, peptide, lectin, sacchari de,
nucl eic acid or a conbi nation Bi onol ecul es useful in
practicing the present inye an be derived fromany source. The
bi onol ecul es can be i sol at'ed fural sources or can be produced
by synthetic methods. Proteins 5t ur al proteins or nutated
proteins. Miutations can 30Rrbe
site-directed nutagenesis or other
to those of skill in the art. Prote
instant invention include, for exanps

and receptors. Antibodi es can be eX{ her Bo
nost preferably are nonocl onal. Peptides and ucleic aci ds can be

i solated fromnnatural sources or can be wholl'y or partially synthetic
in origin. 5 n a RrieHeubsithtembouilstmted ldmalk)dr@é)olisn«g GyBhtwhersin®A s

ant | Doy, o0 »AbBCdd ARIRRG KR !5 E) RLAR OESRMURR | LS

specificity for an antigen expressed on a target or at a target
site, of intérerepdengly fhlegied fram %ﬁ#"itﬁfﬂe@ erm?ubéfp@?ﬁ ofykangysubstiytsd or

di sease- specifdussiiddaRpapave been identified and antibodies to
those antigens have been used or proposed for use in the trpatnent of

such tunors or othels Fyfbgtuerdor vy “ﬁﬁ?ﬂﬂ%ﬂﬁ%ﬁlﬁﬁgpﬂ%f%ﬁ

member selected from NR’R'® and OR®, in which R® and R'° are members independently

gl mut agenesi s,
dugi-ag*nut at i ons known
practicing the
antigens, anti bodies
Fonags or nonocl onal , but

15  selected from H, substituted or unsubstituted alkyl and substituted or unsubstitnted
heteroalkyl;
R* is H, or substituted or unsubstituted lower alkyl or unsubstituted heteroalkyl or
cyano or alkoxy; and R” is H, or substituted or unsubstituted lower alkyl or unsubstituted

heteroalkyl.
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10 in the art can be used in the conjugates of the invention, in
particular for the treatnment of the disease with which the target
antigen is associated. Non-limting exanples of target antigens (and
their associ ated di seases) to which an anti body-1i nker-drug conjugate
of the invention can be targeted include: Her2 (breast cancer), CD20
(l'ynphomas), EGFR (solid tunors), CD22 (|ynphomas, including

non- Hodgki n's | ynphoma), CD52 (chronic 15 | ynphocytic | eukem a), CD33
(acute nyel ogenous | eukem a), CD4 (|ynphomas, autoi nmune di seases,

i ncl udi ng r heunmat @ifatier ¢rrodimest)has GBBOmlh:ynphomas, i ncl udi ng

non- Hodgki n' s | ynphoma), Micl 8 (nel anons integrins (solid tunors),
PSMA (prostate cancer, benign prostaticﬁp per pl asi a), CEA (col orectal
cancer), CDl1 1 a (psoriasis), CIBO (p oria i), CD23 (asthma), CD4AOL
(1 nmune thronnbcytopenicgpuLﬁur ‘ R20 Iynphonas) and
BLys (aut oi nmune gpﬁease { upus erytmenatosus)

In those enbodi nen é‘ﬁeln, ‘ ‘ pi ety i s aprot in or
anti body, the protma tethered to a Syrface i)

assenbl ed nonol ayer (QSAM conmponent or conneted spacer arm
by any reactive peptide residue available o glsurf.a oAt he
protein. In preferred enbodi nents, the reacfive gragdps afe am nes or
carboxylates. 25 In particularly preferred enbodi ments,zst he reactive
groups are the c-am ne groups of. gysi ne residuyes. Furthernore, these
nol ecul es can be %E‘é?t%ﬁleoﬁt% Rhe&- BURY dt e’ taprens deppidlie aboye ¢ SAM by
non- speci fi ¢ Hofhu@4 BACkur@&hokeSZ §- am&{me.meﬁ&écmdn@o,s PRYRS @t RENYa

Recognition noietie ch_ar ant bodi es ¢ e use 0 recogni ze
el ytes uhi CHmrLeEret b BB s et bRt S oS *or
smal | nol eculhesrositghandscydy ugs, 30 herbici des, pesticides, industrial
chem cal s and agepts. of ti e for

SpeCI fic ol ecul eg é‘&.rseiectgﬂonkh@bupglgﬁe ofglunsabsﬂuﬂagﬁlﬁnl ugﬂq%t?_lds or

Uni t ed St at esmpPastariedarNosubBituteti oy Vigehstijugg hetekotrpl, fbsigutator ahsubs@mted
gelot1 e gger [\é51heul:1%9€doamgl hééo%%é@wk@ %\;@g {0 o%kh}?y;&dﬁﬂﬂza'ebékogvgnnbéggtﬁ t
1997; and!MNo. 0(971§$§R§29R‘ 4@5[:&% b @%@éls)nl*é@ab)m wpre ResAarbeger fram 140996,
Met hods for apt aéhhm“aﬂ& @R LR ple@nBlIIAGRRA BF B Bk HBe@ikyl KD ed SeC,
Del amarche et at Lat'eﬂ r 12:1944-1946 (1996). Targeting agents can
be attached to5"HHR ufeRRerrPgaliyl, SPPFé‘mF‘?‘}\?éHPF't?HmBQ a"éihf/“"é‘%f‘éfF‘i Ap@ibstiguted
reactive grouperomglr, stEbXt&[ﬂ.’ed &unﬁmmmtdﬂ&tee@?cl&hﬂcyaﬁuﬁaﬂh@tdtea bkl caed

fasiab o a poperhEhoTk o R Beed A8 Bt d o 8 Rl sl

chai n. Nudd eiac ctomdBy pamd ldoiat 4 sabhigokdtdn nouighitugd haaoticwekgnog pysem a

b , 3
ip (e.g., y%ﬂﬁ%ﬁ%lﬁ%;o%é}ﬁ%;soépt%&llg\éﬁtal ﬂ%ﬁo%}/g&@gé&g%@%m o
chai ns can bdhefdpatpbr ifgeastnpar ioFel. hor $he or 10 nmore sites to allow

for the att aCthenlﬁleﬁlfab@PMsQ%shéEe@ ofﬁﬁﬁﬂsh&{éd %feR}lBﬁsu@QﬁxQeéch%ns’ﬁE@hﬁbd
See, Chrisey a at Nucl éic Whe

t he peptide cwuﬂaé\%?oe'era@wael?%waofrSawlgfmeﬁ dﬁﬁ%ﬂ"ﬁ‘i lwwfos&ntwﬁéiouﬂephcable
nol ecul e,20a rer€tive group or nmasked reactive group can be

i ncorporated during the process of the synthesis. Many derivatized
nononers appropriate for reactive group incorporation in 15 both
pepti des and IGaN®Sc acids are know to those of skill in the art
See, for exanple, 4THE P YSI S, SYNTHE :
"Speci al Met hods +rf lﬁeseEf dgt’ §Setkﬁg|§#1§m'thec§‘ VESOEN ngdqgmﬁ?ﬁeg eﬁé"fvgr J. ,
Eds. Academfmlcmrr@@tpuPN@mplvmtkd 1£4c8 8O netiviah grous edetectabio nbete nsd @ipeting
com‘rermajly val bakl.eq ;ﬁg 0, oo can
t hen be ur?mas%% % F%n f nﬁ gynfgg%nfbégu%hlban-mh% %%gﬁ%&b@%%ﬁes
avail able for 20 reaction wnth a conponent of a conpound of the

See,

n
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For exanpl e, the hydroxyl group of the sugar residue can be converted
to a nmercapto or am no group using techniques well known in the art.
Apt amen (or nucleic acid anti body) are single- or doubl e-stranded DNA
or 30 single-stranded RNA nol ecul es that bind specific nolecul ar
targets. Cenerally, aptanmers function by inhibiting the actions of
the nol ecular target, e.g., proteins, by binding to the pool of the
target circulating in the blood. Aptanmers possess chem cal
functionality and thus, can coval ently bond to cytotoxins, as

descri bed herein. Insome embqﬂirndmtsu@hgiaumxdenbratteﬁ@tbyd w2 mrpoibercselaied froar gets
are capable ofs fc%ﬁ’ﬂ@(@wm\e@(?mmw&hé&ﬁﬁw g&n&ﬁp&le@r&a G with

aptamers, including small nolecu drugs, nmetabolites, cofactors,
t oxi ns, sacchapstitedpassEbsHmteg élkylnwb,#t’étﬁdl o éﬂsb%é’@défﬁe'g%lkyl and substituted

gl ycopr ot ei NSor uasktkiAR hleﬂek,@wl q@yﬁwtﬂeyegeﬂgam&swna& A28 ASfemob,! |
conprise a_protein or i ncl udi ng serum 5proteins, Kinins,

ei cosanoi dt, SE]Q?thfé?E?Fa‘e I?IIIESIT*”,éIhuI es, and the |ike. Exarrpl es of

apt anmer s incl ude G lead s antia hronbi |nh|b|tor GSSZ% and its
derivatives (Glead S ce, ter Calif. w al so Macaya
etal. Proc. Nail. Acafge\ '§'0 Y 45- 9 ( 1993)\  Bocky Nat ur e
(Landon) 355:564-566 (1892 Wéang e Bi ochep:r?:O 32: 899 904
(1993). 10Aptaners specific for a gi ven b| onol ecul e can be identified

usi ng techni ques known in the art. See, e.g., Toole etal. (1992) PCT
Publ i cati on No. Vﬁi@&k?%ﬂts-ﬁu&hhteamdu&?ﬂisdm(e&aﬁﬂ)telﬂﬁﬁteﬁ’ubﬂl iifé&itliven

No. WD 91/19 Hut Publ t

92/ 05285; anﬁlli‘:: 1?1}/\? i 1331’15“% 5% 785 uu “In{gﬁzt ﬁtree g%)“gﬂ%l(‘ﬁgﬁéal&gﬁi‘“ ef | y,
t hese techhi ques. Thgpiboed sttyctmrwmtazeeat:the pooRpleaxaips Ot caf bd thetedwlitecol ar
target wth ]e§:lirgpl£ %@‘JQEHa[}I'&fEAJ{n%nQIcmC’Jf'a %‘t‘iﬁ%%%% i_s(i'lg}'?as a;[hr?tibod

apt amer - nol ecu tar ex 1's sepa om t he uncoyl‘rpl exed

ol i gonucl eot |thi%@yhﬂ1lf1@€é@m€’ali*@gel‘lt$0th‘ehjtkvfeﬂil“&jmﬁf%m t he separated conpl ex
and anplified. This cycle is repeated to identify those aptaner
sequences with the highest affinity for the nol ecular target. For

di seases t hatl3EMEAZUS N t he | nappropri ate expression of genes,
specific &0 prevemelmmafmsraaaibmtbm o the tidventRX PAraS SihRA (Ofrgsitghe@anes

represents an rin roductio artlcul ar
gene product %V?eﬁ%veﬁyn% B‘{‘)%{B%Yoa?go gd’ﬁ)%‘f“”'s’l%%‘?n%f?t#‘ ‘15’53’%7*61“? Yzati on
of a singl e- strgaingl egind @ak yantb@idds (e, cbimerit, ot @tzey antchuenh), Giands for

corrpl ement ar Xec%@gxr@pec?iﬁsf Ea%%lmqge% a%?l%ld% ﬁd t;hQ lﬂlécha?c 1@BNA eclOnI; the az% an a? nce

within the tran I'S essen pr ocessing, or
to a sequencelbwltwhwtthmefafgemepimmsélbﬁ)leseﬁtumgenpm dithey mardeting gerneti c

control ig ofi{&netehar f@o%pmd@&a%tﬂoﬁﬁa%q i RSN doll: 8l Fde?

Addi tional efficacy Is inparted Y he con ugatlontotge nuc elc
acid of an aliHdariaemelgrales such aenelyighiens skcds pelrracchiriisdielyaming esids on.

Anti sense CoORpOuAMEe, Fhieh M%@écﬁlaﬁﬁdsﬁﬁa elasiogRed Thoadidagh aRfcdi-saR e or
prevent the production of .the nRNA responsible for generating a

parti cul ar prag?%% tﬂe phch%kérﬁgcés of the cytotoxin, e.g., serumn half-life;

In an exemplary embodiment, the invention provides a cytotoxin, linker or
25  cytotoxin-linker conjugate with a targeting agent that is a biomolecule, e.g, an antibody,
receptor, peptide, lectin, saccharide, nucleic acid or a combination thereof,
Biomolecules useful in practicing the present invention can be derived from any
source. The biomolecules can be isolated from natural sources or can be produced by
synthetic methods. Proteins can be natural proteins or mutated proteins. Mutations can
30  Dbe effected by chemical mutagenesis, site-directed mutagenesis or other means of

inducing mutations known to those of skill in the art. Proteins useful in practicing the

30



30 conpounds include anti sense RNA or DNA, single or double stranded,
ol i gonucl eoti des, or their anal ogs, which can hybridize specifically
to individual nRNA species and prevent transcription and/ or RNA
processi ng of the nRNA species and/or translation of the encoded

pol ypeptide and thereby effect a reduction in the anount of the
respective encoded polypeptide. Ching et aL Proc. Natl. Acad. Sri.
U S. A 86:10006-10010(1989); Broder etal. Ann. hit Med. 113:604-618
(1990); Loreau etal. FEBS Letters 274:53-56 (1990); Hol cenberg et al.
W91/ 11535; \Wgdht 29866 intid@] foDeAb3le, MBBA, 1B6gkhs, aiBoAdy 2k B8&ptorAND

91/ 06629, and, [ (tivity
and 5sel ecti w'ﬁf/))mﬁ%%t I?%%eﬁggﬂgﬁyslgn%ﬂ%%gﬁéﬁp&sjazglirogt pﬂé&g& 1§ ar? gl;a%ctionm'

del i veri ng t Hspédseuudinpcleigeqdssan '@u@ﬁlﬁt@ﬁrmmgltmcmxmwsn of whtollg or
invention to lﬁjtggﬂ Efﬁglcﬁ%gg%ﬂ ar target. Qt hers have reported

t hat nucl ei ¢ "aci ds "can to duplex DNA via triple helix formation
and inhi bit transErdgstieesd eahefinet. IﬁPGAmgﬁ}WE REss| ig an apgibagiy eor gatjbiogty

conpounds ( almemeRf ki iseeiedi@ RSdbh atpipemﬁagyamneﬁdgg.sa A%sRd on a target cell,
ol i gonucl eotides that. bi uences doubl e- 10stranded DNA and

dtos
are i ntended ¥ 8 3 HEF B C’g‘&‘l"@&‘t NBF%/"&PF% of?‘ﬁﬂls%?F‘il%ctci‘ GHheiffisease-specific
di sease- causiantgegEn®shees ieMifRs andi ama&odgefmeﬁqse gntigens hHe‘bfea’ﬁﬁﬁedhﬁ pRpsed
sinplex viru and o ncogene rotein pr
the cell nuc%%luuge m‘f}he% P u§§“°h|{e“r’1ﬂd’ il Peﬂgrt lqe?sf‘o Tﬁﬁ%"t@fﬂ‘ﬁ%sl g b‘%‘ﬁ’ﬂ’ed
DNA in th# ceh thesltg@rt@mdurothé mnmgaestqupluezehtejni i pa'ridﬂquoeviermteattnhxe otel |

02/ 10800, o 5688 GuR et 1 5L Bye Saspodiel. RUR AR ARt
Thus, the cytﬂo“@g?R‘I (e thyir aﬂmlaﬁﬁég@mﬂ liomhéahtan amibedvelinktrsugaonjvgairaeidiet t o

nucl ei ¢ aci d ;SRABNREESS t!uﬁ@c;d if't@ﬁd@ ftidd Eﬂu%stl‘&%lcleﬁ 520 (Iymphom-ggﬁeE@FIi &olid
specificity of nucleic acids (e.g., antisense conpounds and triple

hel i x drugs) 8o otPE %W?%HPTIWI%E“Pé&Oé%}mbSIIYWﬁJ&HHW CRE §HWie t he
phosphodi gst Qj?mﬂhbﬂkla%kﬁla)mm&ﬁ&ﬁﬂel@@ﬁ le@i@ni 9 (1yhiBomas,

ol i gonucl eoti de. t er m nus ent e | ei c aci.ds 20can be
ohemtcal |y natPrH A SBHR GG & e Tl G RyTafat iy e o

i ncreasing thbdgiﬁlablyhphgmammdmls emoﬂna)t mteghemohatmrﬂfsgmaﬂmapmate
increasing t t Lh i.de ansp

| nt o Cel | S an C%BEI g% 1(1\,\4‘| Ig’he(ﬁ ESI@I é]?gg:%ﬁ)re%t%{can(ieé (?IRFI k% léaéu E:bgg.rh
general appr dﬂﬁ@hﬂgtgb C@@ﬁ @Biﬁlmt@)t, Cﬁgoh/@nmwshmmebceﬁﬂlmmwsmm SALAK (T eell
antisenseyth Sn S \ﬁhﬁ“ﬁ Y

Bi ot echnlezqofje?%mé%@Q?G %'%8%) an qiIZS%%&SSE g’?ﬁﬂe Syﬁéﬁ“%‘ég%mhematosus)
48: 2659- 2668 (198@)&05%@?@@%@ WheLgindbe recegmperaRgiets figueteip At antibqsy, the

cyt ot oxi ns ofpy &a@cdnméeaﬁa.émo aLaeoR LgRhadmbi ﬁoméﬁsﬁw@%rﬁp&m or
nodi fication of the E“H ?FO di ester |inkage. Mreover, apta

anti sense Coﬁﬁ%ﬁ%t Ha&p émh@f pny xmcﬂwéespeggigﬁ%e available on the surface

of the protein. In preferred embodiments, the reactive groups are amines or carboxylates.

e

25 In particularly preferred embodiments, the reactive groups are the €-amine groups of
lysine residues, Furthermore, these molecules can be adsorbed onto the surface of the
substrate or SAM by non-specific interactions (e.g., chemisorption, physisorption).

Recognition moieties which are antibodies can be used to recognize analytes
which are proteins, peptides, nucleic acids, saccharides or small molecules such as drugs,

30 herbicides, pesticides, industrial chemicals and agents of war. Methods of raising
antibodies for specific molecules are well-known to those of skill in the art. See, United
States Patents No. 5/147,786, issued to Feng er al. on September 15, 1992; No.
5/334,528, issued to Stanker et al. on August 2, 1994; No. 5/686,237, issued to Al-Bayati,
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cytotoxins of the invention can also can include nucl eotide
substitutions, additions, 30deletions, or transpositions, so |long as
specific hybridization to or association with the rel evant target
sequence is retained as a functional property of the oligonucleotide.
For exanpl e, sone enbodinents will enploy phosphorothi oate anal ogs
whi ch are nore resistant to degradati on by nucl eases than their
natural ly occurring phosphate diester counterparts and are thus
expected to have a higher persistence in vivo and greater potency
(see, e.g., CdnpbeinNogemigh 11, 1397; BBt &M73,B20 phued to Nedsherdd. on November
20: 259 207( 1990 Nbog, PRATRACTATABKE HTHINA! Luehl 10l LIPRUHRAL ' 452

al so are known'to to conplenentary po nuéieotl es an ave the
addi ti onal cd@é@mﬁﬂ¥yﬂﬁﬂﬂaﬂ@0ﬁﬁ%ﬂ%&ﬂ%@(gﬁﬁwalently attached |igand
species and will bg, &m%rz@fgks%aﬁ B heRiEheARS mggﬁkeﬁfofttmﬁn%gman% QVﬁgﬂ]Eon'
See, for exanple, Froehler et ., Nucleic Acid

(1988). O  IeYcHve EREP- eﬁﬁlo%ﬁaﬁﬂeﬁt BeptifRs captbarfiitcied Bruich ep saingg fﬁa?ﬂmds
and triple he.dulmyde!;n W SiydhbAyl giamuus@ 2idn ek il de aPO PG ILBIIER S £eERite
Publ i cati on No. q@ ;ﬁ Cg1 ol 1.,gonucl eoti des nmay al so be used
(Dagle et at, m‘RlEi‘EH (8¢ PhiticihaRe doclyig acidrasy ot 15§ 5hf°1135f‘f‘~’f6§’8|$’é’“13 ona
appl ications ba&r(te Lgs esgliohmigeu el sofldbitasdand gfo[zlbﬁl{zesuﬁmmdictﬁ&)g 3’ or

conpri se poly, u ci d i el sen et at 497

(1561) "ot POrBEPP G i RE o' B rBGRaT of vwdrT RaT R ot ove o

derivati vBs (rn@t stemg:eilloetforalte attdchmamnof @pe:rmat&ﬁ@c;txv&&@upmmhe hdifi] See,

(1988)). thqﬂugﬁp LCRLISNS,; ggh&hgﬁﬁggbggnucleotides wher ei n one
0 S e

or nore of the sphodi est er T nkage en substituted with an
i sosteric group, ¥{en ﬂaspeatl@ o ‘bl?leimﬂilg iv orfglly o earnliy [sewkitid endldepkag e
as descri bed 1bd&t1?eq-ﬁ/gwl rhdsRdal PR IO oupVQn %R/ xp:gx:b&@te@'aﬁil r%]til'up@?é:@s oiot'fle

formacetal grou tteucci a at, 67-776
(1991)) or an bae Mang S0 eRpod eepme a%&lopﬂs@|f%frf6?ét%a°umw9°m%t% i
(1991)). in adai ﬂebﬁlféa amhentabldemamawgasmosfe QF siEX Nt & WHR! Rk Bxpe,

b he dified, b ] in th sent
vent on. AR TSRS ARG SIS hNIRES: Tila Y AN d Bt e
general ly kncﬂmhesun,”t(hessam tapd NMekyhofdr, Jv;/rEtis:Mcad@m&eﬂ 88w York (1980). Many
cherot her apeUtSéflgl I‘Q(glglgl£1§ ure cogg% I%rrﬁ%%ra;’fzﬁal?e baChng'l § ,c[;rﬂ VI f I )fElS rnlasﬁ;[ed group

i ncl udes 4- acetylc t 0sI ne
5- f | uor our acicpn thgn fye @mk@ﬂcﬁOUOWlﬁg tmavrbmtymmamemommyﬂ available for

2-thiourag | wea%u&ﬁhﬁ@%%&ﬁ)@o@%&%ﬂmltﬂé iffchdon, di hydrouracil,

i nosi ne, N6 -1sopentenyladenine, I-nethyl adenlne
| - met hyl pseudour al¥emplanEYCcIre pHY fggtng A5ets inclpeERYIFRESlisgese compounds,

2, 2-di met hy| gH@micRe: acids mtflsm BFIe REIREs. Tgplcmﬁthwh@uﬁmdasofmgm residue,

3-met hyl cyt osi ne, 5- osj ne, | ade 7

met hyl guani n an argmprétng/% gﬁftﬁéﬁgf;ﬁgﬁ g% zg&ofp}late oxygen of the nucleotide is utilized as
5- met hoxyam rigmetday dhevidahfutdsibsdityl to cﬁpﬁmﬁﬁl&}thé}ﬂﬁ%ﬂafg&mg agent to the
5tnethox¥£@rbon%lnehhxluraC|I

|sopentenyla§§n|xm ur%@me§ﬁ8§§ghe e aé?@ﬁ%é?ﬁcT£§¥g¥£a'no“J%ma”

ur aci | - 5- oxy asefvedurgtondlitieg Fan be appended to a nucleic acid by conventlonal techniques,
For example, the hydroxyl group of the sugar residue can be converted to a mercapto or
amino group using techniques well known in the art.
Aptamers (or nucleic acid antibody) are single- or double-stranded DNA or
30 single-stranded RNA molecules that bind specific molecular targets. Generally, aptamers
function by inhibiting the actions of the molecuiar target, e.g., proteins, by binding to the
pool of the target circulating in the blood. Aptamers possess chemical functionality and

thus, can covalently bond to cytotoxins, as described herein.
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30wybut oxosi ne, pseudouracil, queosine, 2-thiocytosine,

5-met hyl -2-thiouracil, 2-thiouracil, 4-thiouracil, 5-nmethyluracil,
N-uraci |l -5-oxyacetic acid nethylester, uracil-5-oxyacetic acid (v),
pseudouracil, queosine, 2-thiocytosine, and 2, 6-di am nopurine. In

addi tion, the conventional bases by hal ogenated bases. Furthernore,
the 2'-furanose position on the base can have a non-charged bul ky
group substitution. Exanples of non-charged bul ky groups include
branched al kyl s, sugars and branched sugars. Term nal nodification

al so provi des a uaéhaukh pwmieedmmafmlecuﬂarjw@st@e tahabicyff@mbiginnscdvaletthe
nucl ei ¢ acid, [ i.ne nucl ear
5perneab|IltnggggﬁyS&%ah?éxggfﬁp & &gfmgﬂﬁgggﬁggﬁﬁh%T%%%F
pharnaceutlcahﬂageﬂpgnbF@ﬂwe%dnwﬁéﬂ@amuéwx@yb®ﬂh§ub&ﬂﬁpmpwmmgné&ethe
5 and 3 enqﬁwtganelmlt%%léc@a%agxﬁwgEa%@é %ﬁei‘ﬁ%?%ndé"ﬂl:ﬁmn@clm

coval ent attachment of cyt ot oxi ns.

OL| GODEOXYNUGK®ENF: IoEigs. eJSERFPP SpiRgce BPTF@@S @ighsékE HxpmpEg|apgners

(1989) Cohen,indrshe GileddE aRitRISSbin HRBIEEEH SRRt AN LMEHL\M%EAC@ 6D
THERAPEUTI CS ECR GANCER 10, AND Al DS, (1991) , W ckst 1o

W1 ey Liss:  CERECTREE e Bt Cbtire A kS A D | IO% Boek 092)
Eri ckson and c ZlaNryre S don ) BEBIE9A-5B6 @1982) aki o afdNT LISEDSz RIS 8ONBDADNA,
(1992), Murr Yo 3Ed. , Wley-Liss. For general nethods relating to
anti sense co?Fpo9 ds, see, ANTI SENSE RNA AND DNA, (1988), D. A
Mel ton, EW}, Col dASpmemsgpetific fvon givelidoradl@rly carelidtnSpadiusigg teketmipes,
N.Y.). 15In ) e

Ao \lwf 213: z@?%;f: thOf'do‘TEeé?Bi %ﬁPE;r‘P%H&tllﬁ NSRS S48, Tyerk

anti body i s nodi |ntroduc el ne rési dué as
descri bed i n awyl SeldPrV) KiTdtvhlicaignpNg. é?‘é@ PUFPSSéerarhtlanbandwﬁcgﬁmnzwil)

which is her Wpuﬂﬁﬁ{l&m&bﬁgsﬁy aﬁ@fil‘ﬁﬁﬁ&{?ﬁd's%slaksfvﬁ% 54698t1¥ (195(‘}50h
nodi fi cati ons i ncl ude, are not limted to, the replacenent of an

exi sting ani 5edsithess té‘"é’f“ﬂﬂ% typicaldy inpdvg the ‘F?élpbx%t@ﬁ Rf thegolggulay target with

ful'l-1ength hemi¥mehaiR oSE8HUAREEHIcASTHRthm@SndI&Relar t&?eﬂcﬂ&ﬁl@ﬂi«dcu on of
a cysteine-cont ai 1ng xten5|lon to th Cdte,éhm nus of a full-length
heavy chain S&§(& dc‘(? NG FEP BT BRORSITO e h e AP QPR TS EHE HPR Mg

ext ensi on con:ﬂfatm$omhec &éqmglﬁfme @hiatyicles @apaatet RadayiBithisa gptdriier oM
N-termnal tq_ C- N Atk odi nents the presence
of such C—ters‘r:‘ﬂue']i SWlthtﬁ 1)"?1 taﬁa Foéaeln%oiles?%rto”ﬁde a location for
conj ugation of a E@#gwwdhat @&dﬁlmthalnﬁmwempl@%@wgm spreif@ mar ker
mol ecul €., n r%p@&fdoﬁwl@auménm% @s@sﬁoﬂtchagesgg%}eséﬁ% TR el WU due

to the C—ter cysteine no i1 cation, can used to conj ugate a

conmpound enplPEY4iplg Pragaction ﬁﬂ@d?ﬂsﬂcﬂllé‘s%ﬁq wesncy maychetnhititcd sdved oCHAj At i on

of the anti bogyridiQriéh d@@l’mhg}@fqt;dméd%wyﬁudle@n&é'ﬂl ﬁbé’@w}ﬁﬁcie% ieows for
i ncreased control over the specific site of attachnent. Furthernore,

by i ntroduci F§TPIHECREY @ aBFCCS%S{b%Fﬂ?E‘F?F intpe BRNACSH spHvEncEitan fenus
conj ugati on 3ﬁﬁsaﬂptlmt@pisbmzmq;rsuﬁmﬁmaiessln@ dreslRgEen@withi (id fat es

Interfer egce i&v%lit. hI‘h}s%%agi for gel}étic control is often referred to as antisense or antigene

inhibition, Additional efficacy is imparted by the conjugation to the nucleic acid of an
alkylating agent, such as those of the present invention.
Antisense compounds are nucleic acids designed to bind and disable or prevent
the production of the mRNA responsible for generating a particular protein. Antisense
30  compounds include antisense RNA or DNA, single or double stranded, oligonucleotides,
or their analogs, which can hybridize specifically to individual mRNA species and
prevent transcription and/or RNA processing of the mRNA species and/or translation of

the encoded polypeptide and thereby effect a reduction in the amount of the respective
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functional properties, and allows for sinplified analysis and quality
control of conjugate preparations. Detectable Labels The
particul ar | abel or detectable group used in conjunction wth the
conmpounds and net hods of the invention is generally not a critical
aspect of the invention, as long as it does not significantly
interfere with the activity or utility of the conmpound of the
5invention. The detectable group can be any material having a

det ect abl e physical or chem cal property. Such detectable | abels have
been wel | dewetwipepblypeptidaeClingdidl. Gfoci MmliIAc@sSaYsS.ar8d;10006- 101061 20);
nost any | ab tQ. L esent

i nvention. Tﬁ%g&??rfa?' éélglr r)ntsﬁggcgrllfgaéda%q§g@% Ipo?e @le(ji I?E%r? é?rg’i/@?m% 88
spect r oscopi d1998hdlotsertbersicc el WOBi/éb‘ﬁéﬁW@aUO%ﬁWﬁMﬁ BEI90/13641; WO

el ectrical, Qﬁﬁl'?:@@ﬂ W@91%m 5@'15?%@53%) riuQuH%af H(Iqul?ct%%gp\sén@ihtf t]f‘zmd

pr esent i nventi on i ncl’'ude magnetic beads & .
fluorescent dfe¥ivite agfisense pliggpeckeeiden ate eI a’ﬁ‘aﬁgéh"v‘l%%&sﬁg?né?dsum as

rhodat ni ne, amgkytdRRids ok@g invénadh @laABSLS mbRelr targdkl, 125j, 35s, 14.-%
c or 32P), enzyne er oxi dase, al kaline

?) glﬁ 9. horse radi sh. ]
phosphat ase and oPHe 83EEATRT (At eclc oifs 530 bind tedyplex 1N Wa ripls kbt r i ¢
| abel s such &smaabd @d dmibltg@hsdnplron e/ Deh ghhss. a¥iplp lhaS(tcbﬁlptbﬁ&sCtSISO

(e.g., polyst: | ene
be' Coupt oa ai'vBarrs BRH RRRF XD G cbiaBaBhucs Bilolg cormereii et
accordingl¢o smdthlaEA\ned zhe iomodﬁd to mhlfoh eclatively Astranndiptat @ disedsovmsingy

wi de variety ggxfl S, sﬂgleajs %umgnep €. g ﬁgan&/ﬂeéﬂg %H‘@ey?ﬂﬂ:‘s GSid Qgco%a?fpsh they

dependl ng on sensitivi eas onj ugat i on
conpound, st &fPlpratam Plethmlqn@ﬁr@ﬁ?aél nuglgusi (Thtse éwgﬂgmcuwmtathp éwbleand

20di sposal  prsayided BRA in WOEM s 5B TRAK Qginfheﬁ)hﬁad'p&VﬁﬂEHeQal fircin making
conjugated to a detectable |abel, the I6re er ab a nenbe

sel ect ed frorﬁtirﬁeép’ﬁf%ﬁf%éﬁsf’g?P‘Fﬁﬁ‘c%‘f’mrl&?fl Wé?cggf %90@/6)(58 405,
fluorescerst agemyse2d, hiiw, SSP&.EN&) AUBILE.PTIRE, U}Ee&@foﬁmmgbﬂ' tﬁﬁ'@@@ﬂﬁ]ﬂ%mtmn
enzynmes and conbi nat.i ong th reof Vet hogh {? pfru E%atl ng vari ous
groups to antfH&giceuveKa! Fwﬁ%ﬂf‘ﬁ‘}wcﬁs 4 WEn 4 TepSE exanpl e, a
det ect abl e | abel Theatte spmﬁmeapﬂmmteic;acﬂomgugatsade t@nmﬁmdamatd thgleyelixs an
enzyne, such ?L%(j}? no%?aﬁg éaﬁtly AL tga( f@ﬁlggcﬁﬁcafa woo?‘the ggos %Qterq ? fl% Oft;l'?’_

gal act osi dase, se oxXl are
of t en att achebenpyal mndjﬁﬁ@er! OMISOHUM@IS &hhipus. ziiohsegmtﬂy thoteawdkbie agids. g. |
biotin) if coyaleanth¥alUdadicl: an89m99@ﬁ21 bm‘dmg @émﬁgpt ag@%g tlBeThe

| i gand 30t hen bi nds to anot her nol ecul es .
mol ecul e, whisebilifysvigirespest tolch%tgp%mgw}ﬂatmn 1nc1eabmg the rate at which the

oligonucleotides are transported into cells, and conferring chemical reactivity to the

may

molecules. The general approach to constructing various nucleic acids useful in antisense
therapy has been reviewed by van der Krol ez al., Biotechnigites 6:958-976 (1988) and

25  Stein et al. Cancer Res. 48:2659-2668 (1988). Therefore, in an exemplary embodiment,
the cytotoxins of the invention are conjugated to a nucleic acid by modification of the
phosphodiester linkage.

Moreover, aptamers, antisense compounds and triple helix drugs bearing

cytotoxins of the invention can also can include nucleotide substitutions, additions,

30  deletions, or transpositions, so long as specific hybridization to or association with the
relevant target sequence is retained as a functional property of the oligonucleotide. For
example, some embodiments will employ phosphorothioate analogs which are more

resistant to degradation by nucleases than their naturally occurring phosphate diester
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detectabl e or covalently bound to a signal system such as a

detect abl e enzyne, a fluorescent conpound, or a chem | um nescent
conpound. Conponents of the conjugates of the invention can al so be
conjugated directly to signal generating conpounds, e.g., by
conjugation with an enzyne or fluorophore. Enzynes of interest as

| abels will primarily be hydrol ases, particularly phosphat ases,
esterases and gl ycosi dases, or oxi dotases, particularly peroxidases.
Fl uorescent 5conpounds include fluorescein and its derivatives,
rhodam ne andopitgpderidat ihvespecttdishave a lighee bédriiftarcomejvoabd greater

Chem | um nes

di hydr opht ha?:pggl:lEl r?ﬁ(gé}};é;%g@ﬁn g’bélPJrHF'% é“y&fg&eﬁ&& }Saﬁrgge/%ez\?v-zg% 26\/7319|9%)Ejs

| abel i ng or sﬁhgwaplarpﬂéfdd@i\'ﬁ@vesy@@wdpm@b hgyreeowsiedindéee, U. S.
Patent No. 4 é%%lﬂ%@l‘ﬂm y B@?ﬂl@]e& dcgﬁlﬁ‘ﬁ%HﬂéglthaQﬁi Sap#blilfy Y&k donttiRaNMA et

those of skill in the for 1lO0exanpl e, where th elabeﬁlsa
radi oacti ve |QB&LY AEshd ligyyd SErclea. 2 G b e elo heghetiogs o asro

counter or pheicagmaph, Gr fe)tahﬁﬂeaﬁoéliﬂazMoﬁzﬁ@h&wcﬁmbﬂlﬁ(y‘f)a%ﬂ @6e3).| abel

is a fluorescent |abel, jt ma?/ be detected by exci Gg %

f1 uor ochr ome wi t hI%RBS SRS é]’teé‘p'iﬂﬁ?/‘é’laétrﬁgﬁ'fsﬁc‘ﬁ?pc’lui“{i R MR i ng

t he resul ti ngwifl Icam;nesOeimmlg/mbliimlebdm@(ms&memmm3¢Ix50£uet‘amiead

visual ly, n i
detectors sucoﬁgglsae a‘?ﬁ@ ca?ﬁg%?g g%’ﬁle A, mﬁ(’?’f(i%s’;ls 5 % tﬁ% F@ﬂﬁoﬁﬁn F|%I ers
and t he | ike.soS¢ miplicatibyg, awmmwwclbwﬂa @dnmiclbbx mestfwmpedapbvamlde
provi di ng th%a&em&rm%&s@n &'k %tcreﬁteszga; 1957 4 519) RBCTR.ANGANCR N9 the

resultlng reaction I na l'e co OI’I tric my be

det ect ed si nmy4I58p) @b’é}@k SAtipRC demimatived @Ft“a&% oci-at dor GharhSachH0| H5e .

Thus, in variQus98gps 0K afb8Sa¥ss m&ANii@aE S0 1mHE wHeleBlbnBRRRE St NK,
whi | e vari ous conj ugat ed beads appear the color of the bead,

20F! uor escentP ?ﬁl‘)‘%‘l‘%te’alf“é‘a%?? RS BRSO s sith apyisesterie RroyP. Huph@s 1 fié atom

advanL ?g e150f lér%qmlbrhhmdiﬂybiﬁﬁwk@gee@ asstiitedm AT ﬂﬂ&lﬁlﬁhdnﬂ‘%s W0d2/008138@nd
amenabl e to ro visualization tec u

anal ysi s i nc%ggﬁé i Lﬁﬂg“fgfll FGRP HPHE o %ﬁé&”f g’J zgﬁﬁgf‘ i’&oghﬁ?jr}%
integrated sysOémocormpridesiiong (Hielsongul, Sripice P3e1497r1600 (109gl s are

typicall y c har aCt ﬁlr ?%g% pl}érlegp(% agglgéqaneexgglﬁlg Qﬁ?rgig h’fg%v‘g ba@wgh

sensitivity, ow rou I ronnent al
sensitivity ah@mmllgmoéﬁe@mn giemployesd ip ﬁige?leﬁﬂrliglnvwawy "Ahalegors dems of abel s

are commesgi %tk;h%s aaﬂ'oyylﬁmﬁs fre g gaﬁerﬁy%m%{@aﬁ%an%m%@ymé =k M

Louis, M), | ecul ar Probes (Eugene, sténms (M nneapolis,

MN), Phar macicBemOsrapeisc agio %ngﬁ&%ﬂ%ﬁﬁvmnmg tm@wteairﬂcytwne
Laboratori es,s- (Edﬂ@oxyﬁﬁ&ixﬁlmé&h&l@ma@o\bwﬂu@bﬁiﬁhm&ﬁm@@é;pﬁﬂ Al drich

Cheni cal Conpaxggxygnwb'nylammomethylvg 2h10u1ac1? L. c|§r g)?yar'r{e%yl’amm%methylgaglco

dihydrouracil, inosine, N -isopentenyladenine, 1-methyladenine, [-methylpsendouracil,

25  l-methylgvanine, I-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2-
methylguanine, 3-methylcytosine, 5-methylcytosine, N®-methyladenine, 7-
methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, f-D-
mannosylqueosine, 5'methoxycarbonylmethyluracil, 5-methoxyuracil, 2-methylthio-N° -
isopentenyladenine, uracil-5-oxyacetic acid methylester, uracii-5-oxyacetic acid (v),

30  wybutoxosine, pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil,
4-thiouracil, 5-methyluracil, N-uracil-5-oxyacetic acid methylester, uracil-3-oxyacetic
acid (v), pseudouracil, queosine, 2-thiocytosine, and 2,6-diaminopurine, In addition, the

conventional bases by halogenated bases, Furthermore, the 2'-furanose position on the
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30 BRL Life Technol ogies, Inc. (Gaithersburg, MD), Fluka Chem ca-

Bi ochem ka Anal yti ka (Fluka Chem e AG Buchs, Sw tzerland), and

Appl i ed Biosystens (Foster Cty, CA), as well as many ot her

conmer ci al sources known to one of skill. Furthernore, those of skill
inthe art will recognize how to select an appropriate fluorophore
for a particular application and, if it not readily avail able
commercially, will be able to synthesize the necessary fluorophore de
novo or synthetically nodify comrercially avail able fluorescent
conpounds t o lmseadawbavah nbihéhagedbuligikréupuarsestenExhrafiel of ndmchaged bullgn t o
Tt eroL SO folbd HORAAGLE ORTHE AL LY BRGH LI, 1 uOrescent
S5proteins an glneere ana suc &feins are useful in the
present inventi onTel@ﬁ@hmwmﬂé@mwmmmﬁfeubeﬁleO@;baﬁmCenJU.!glreetém
fluorescent pref&id% @f neRi-dani ARy Qé{m% gsécﬁimy, pﬁmgl&maf& nué?@a@t obi ot
35: 803- 808 (15 : Levine etal. ochem siol., 77-85
(1982)), vy=l |Wﬂ|ﬂiﬂh@r f@éé‘é*ﬁ]t‘“eﬁ]é‘f‘lé?kﬁlﬁ @wlxﬂowleamciesn ﬁ”@?@c“%‘{a]r%?’fﬁs

(Bal dwi n et al For eﬁl‘n@@h@rﬁhﬁfﬁ D602 Qub&R 9 thds' GALP ) to include reactive groups are
Per i di ni n-chl oro‘gﬁ‘%il fromthe dinoflagellate 10 Synbi odi ni um sp.

(Mbths et at, IRBHEE VA BiAsPBgY oiA° @R eETes) )
phycobi | i pr ot @ictmEbromenmITiDRe A@yxammbmmfdmm tsmmxa:&sﬁmemaomems

.g., ph
S68: 1200, 35 (FodB b PRER RN CRBEA M Blrramsp e oG ng
t he |inkatle bebwdbh (199d), HitlotoxiHl., dfitydive GeaE §ettiLago(:diioi@chier) agent,

and optional |y m%ﬁ&iﬁ%ﬁ@%ﬁim%%%m ckidﬁgiﬁc}%ﬁ%{ﬂ%‘s"ffaz}v@@ g&hefrcal

functionalities activate Ted eart will
appreci at e t WRTSENSERNAANP [T A HRER1. darray, il e Wilonhiss. toe geneiahvastends ng

hydroxy, am n@a@MaftdhROsMpEeYBS, A@%N&%@&Mﬁ/ﬁﬁﬁ%bﬁ%b 0 A2M¥RSH ety
of standard net hods and condltl ons or exa a hydroxyl group of

the cytotoxi oF"’tdétpﬂ'é&Ifl%bwé'@‘éﬂﬁ‘tto‘&&?wo%’“é%flgg%‘t]gd()t hr ough’ t r eat ment
with phOf]gﬁnle th Io an?I&hsibl@eﬁfBbdi?&{@QﬁKi% &gnﬁmle@mfaegmb@ﬁ%%dlged by the

p- ni trophenyl. ct oroomateto ormthe cqrrespondi.n arbponat e.
e owonm! dATPGHD 8 HEHE BHEany RETOH R oL OB b RPEICIZ JEH4 ng
agent that HN;:I ﬁmw 2d1 @s&lcb@@(f;elebfrmnmpchralﬁalb)j fetylenc@aﬂ b@ﬁyﬁetygrSoups nay be
activated by, aver cor

hal i de or ac tlrllo\(/ig'rczgmp?‘”auqelehbug%re é‘lg lemigd to %e relgﬁlcemenef' g?ﬁe m%%mno de

vari ety of coestiug ptongeapthe Chergsius afc”ec@lllﬂmngYlﬂchamfmlanqppas v3B8s®9. In
an 25exenﬂi ar Mw@ﬁgﬁglgbﬂﬁ‘:t?gtemé &%ta%%lextlaﬁsﬁdnq?thlsgt Q?tff%%ﬂﬂh t!,r the
reaction of the carboxyl- contalining group Wlt €. The
activated agehiin jeguangsade erf spbPHmant )t pteiRe- Fpnéwmw@flw Cﬁmplilﬁﬁ—k@ﬁ arm

conbi nati on tqaqum&mhﬁné:ﬂmmég@&@n@(fﬁometelrmfﬁr&tcxaaﬂmm?ﬁljlose of skill in
the art will appreciate that the use of car ogglﬁ-cont ai ni.ng targeting

agents is merely T 1g%t W&Fle%"d“ﬁﬁ’és PrRyeseargehtueh havmHg! RS ot her
functional gmadpRataNprbadcObdatgpforebniu@atioh ef BédkipBlear sictods atti@apeutic
i nventi on,,

agent or a marker molecule. In particular, the presence of a reactive thiol group, due to
the C-terminal cysteine modification, can be used to conjugate a compound employing
the linkers described in detail above. Conjugation of the antibody to a partner molecule
in this manner allows for increased control over the specific site of attachment.
Furthermore, by introducing the site of attachment at or near the C-terminus, conjugation
30  can be optimized such that it reduces or eliminates interference with the antibody’s
functional properties, and allows for simplified analysis and quality control of conjugate

preparations,
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Reactive Functional G oups For clarity of illustration the
succeedi ng di scussion focuses on the conjugation of a cytotoxin of
the invention to a targeting agent. The focus exenplifies one
enbodi ment of the invention fromwhich, others are readily inferred
by one of skill in the art. No 5limtation of the invention is

i nplied, by focusing the discussion on a single enbodi nent.

Exenpl ary conpounds of the invention bear a reactive functional
group, which is generally located on a substituted or unsubstituted
allcyl or heuaﬁggLJggmgghain allowing their facile attachment to
anot her speci es. C i of r i.s. the
termnal positio né%ef p%ﬂﬁﬁlﬁ‘l ! dgt%%égéé;%oqp\c/bée%F gﬂglglgtgohdy @It%scg}ﬁgo%ﬁs
reacti ons usefgmethpdsipf shemventng isteherably @etareriti¢ah %emt piche iaventioye mdpg dsy

those that ar@do\e@hdt mgﬂﬁé’z\fﬂtwlﬂtek&g@wﬁﬁ theg&wm SCRNI Y B Sor e éftmey The
reactive functi onal Tgr oup protected or unprotected, and the

pr ot ect ed hatilieatios mctegfﬂblﬁswﬁmmt?éawa%@@bh%vg Fréeteretls PRYNSAIONI n t he

art of organidgersiy hRe&tyS Sulibeleamiit Mbdlonios ©dn G1I8&SaspAfin heBQd bONS
avail able with reactive c%/)t ot oxi n anal ogues are those which Er oceed

15under el atTHPERSHSHYS Qo dbEAFeE: BAY anyppkelweiuhissirienetiydt cag peangitd to
limted to nukd Ieaahhdvemms Ubisis) 4 1bHel 88y dodp6sitionldedaaiblaiyspeiroaspic)es and
UYL T M TACE S YN T

car bon- carlborUsafatlaledib tw plreetneinoationnchudetniagheic bedel .o, @YQIABEWDS%RI

reaction, Di d ns are
di scussed i nqiu lggr%le%?ges%?g fl*a/géggeﬁ! J&%@iﬁ%é T%?\]I %%E%H%i&fﬁé%@ 3rd
Ed., John W Iredjplaelséns, o HNG Vo, or BB 57yPIet freih dome raBHOEENIBGATE
TECHNI QUES, %ﬁ@%%‘l:s Ed’tﬁ@ §1d ofRR Ry uskd A &%Fﬁ@@@)ﬁnﬁétﬁé labels

MODI FI CATI ON OF dvances in” Chem str eries 198,
Aneri can CherPesy Cféla@iﬂlew Ofvﬁgﬁﬁé g ghplastic peads (z g8 Eofym@woéwprl@&et i on
types incisudeathecy.eaction of carboxyl gr oups and vari ous

25deri vatives thereaqf jncludin but. not ted to, . .

N- hydr oxysucci ni nﬁﬁ’g b@’s Bybg cogr dﬁi}ﬁ‘i’%)‘?’;ﬁﬂ%‘ﬁf@?ﬁoé‘fﬁlf']éoug‘%?fél?es‘?vc%?nd

hal i des, acylacdoniraz oktbsds vicHikoost ie ks mtpAmlntircmambnyd aembem&;y dlldoylk ,

al kenyl , alk X

converted t o)ﬁmsé{b %?%g \%{hﬁlg%ﬁsmlge %gabﬁlr%%enﬁ%g? s e%?-fa‘ﬁ%a? qu ears %%Ss are
converted to comvgatigewithele pr'edcﬁtabdny Wlltnhmefftmszeledmktelmeatntica.lnmde, a
car boxyl ajge anLQR prdNigpk, ani on, carbanion, or an al koxi de ion.

30Di enophil e (e. g\é{,h mal ei m de) groups participate in Diels-Alder.

Al dehyde or ket on¥hgriBuiesrredd ohe Enriier iseanivagter ift aielrctably labd Ablake]

sem car bazongsyekrabl¥ b FRHber eaecveldamﬁuﬁéw AIMRETS riffoalliVe GloRpEk, addi tion
or al kyllithium addition, éﬂ es react readily wth am nes,

for exanpl e, KL AFLH| qlﬁﬁ’é‘??f"cfé tp’i&ﬂi‘sr?és grrompieRy A Bups ar e,

for exanpl ecomiyltiabesrecd! Mythads@st cofju@ihghianod. gradbke afhodiesdle Vel
converted,.to,an arr.a new speci e C oad itions cyl ati on,
v ohoel o tRuh LR b AR e T By fenBaBe GG

hydr oxyl COIT[aﬁIlbmdb&q axOfnzyrsck ikch @dhdr: Smatihbpﬁds)ﬁdaw hikaline githisphatagep Ppr eci at e

that many of t ?o'ilda%cl Ik agﬁxcose ox:Xase

Non-radioactive labels are often attached by indirect means. Generally, a ligand

molecule (e.g., biotin} is covalently bound to a compenent of the conjugate. The ligand

30  then binds to another molecules {e. g., streptavidin) molecule, which is either inherently
detectable or covalently bound to a signal system, such as a detectable enzyme, a

fluorescent compound, or a chemiluminescent compound.
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5produced in a variety of ways and using a variety of conditions. For
the preparation of esters, see, e.g., March supra at 1157; for

t hi oesters, see, March, supra at 362-363, 491, 720-722, 829, 941, and
1172; for carbonates, see, March, supra at 346-347; for carbanates,
see, March, supra at 1156-57; for am des, see, March supra at 1152;
for ureas and thioureas, see, March supra at 1174; for acetals and
ketals, see, Geene etal. 10 supra 178-210 and March supra at 1146;
for acyl oxyal kyl derivatives, see, PRODRUGS: TOPI CAL AND OCULAR DRUG
DELI VERY, K. B. StCoappnerdof theManjogkes Mkmw‘:nubmcm,«alsd}bmo}(pgd(qd d];@cﬁla to f or

Bndgaara. ot e et e Yo, by Sushlpg it e B o ALEBMGEL SCoe
March supra dHnz8ss Dmfer@i%h@% wilg@inQuily bg hyHrdldsss} palfloﬂarb@hwza’ylhaaﬁ%des ’
see, March s %@ee@gn%j)%oqléag& d oxéléa% Eljtlglhalf}%ls,l%%daése qi]uo%@&:ﬁp supra at

800-02, and 828; for dr oxynet hyl one esters, see, Petracek et
al . Annal & N¥ompgds Is“éwde ﬂ“S‘GSFﬂBB‘Bi19436‘(1‘@98573)1*10436*“@6%1&?1dleilﬂ’é&es dayl,

March supra aimbdififfine 2Rd chehinphasRioRabsueshand 18R hasphonam dat es.
The reactive functjonal roups can he_unprotected and chosen such

that they do dotropipazppganes ¢ign mjpol; Frarevismeot Wpoys laphas pisigdtl ons.

Al ternati vel }p;od&czﬁ@@ﬁémytﬁatfmh@(bé Lngke, B0, gitﬁiﬂﬂomlpeﬂf protected from
participating in t he resen rotec roup.
Phose of ski 1 1 Vs o R U R R B B L R cul e
functi onal® greganpld, wbere ibatiabelfiex nadugacmet lhbed nrehicFeniesaton diclude agiititiaion

o prorecrege ERETBERR T R O Wi BRI EE e
York, 1991. 28%yjimenb¢getecteiby Wﬁvgethp lgor: a@eqme vith thg apk@dﬂzztwwdenﬁth 9f t 0

a Cyt ot oxi n l'h‘%htr!lgd @&@Hﬁjgatflgwmﬂ@fﬁélescg&@ hﬁe%ﬁ@és&memghe Elé?&keﬁ visually
respective chém cal functionalities. Optionally, the linker or cgent

is coupled t(?yfr’r?é'l*’é’@lé'}ﬁ’fogfaﬁ’i’l&ﬁb% by Hhs visrof Fgsteonis daleeers gicb aisbaretaarlehacer
groups cars be:eﬁwd(@@b@eﬁphe{omdufpﬁ@g@lﬂ&he\mgrsmaﬁ@@ bRy G AR aPBe
General ly, prior t he Imkgge tween the ¢ totom n and the
reactive 30f L‘ilﬁtﬁ‘ft? bﬁ( OVQ{P%% SPRINHIBHTPYARGE fo) the Prrgmeg Eetgedtp, at

| east one of réshieingieanibic podifcu rittallg sigdpletcblesmuit labebﬁn@dieldvtadtﬁmmlﬂ)jley

;‘5 tljlnlzlt |egnlalnl tlh Ess?%&gncﬁ co!fl Qg&h&% Eﬁhe 151)6‘ M no flg/?nr‘l’ R car o“@‘“s%s %”JUgE(l:t‘édn be
activat ed usignlg O&er\/@pmeqwnkofvhr%an@apml@teﬁb@sq appehr dlgn@lmtqfcm@eadl n an
exenpl ar Y20 enbodi nﬁﬁﬁr@scénpﬁbelé ,—?é/ ﬁ@steh {]garak ﬁl@fha%e @5&9{?& eof 1equu‘mg§/

functi onal ity as a reactive tunctio rou oxyl gfoups
activated as f%@éﬁﬂ%@dlﬂﬁ@@é%a’%bﬁ@game PAB @%@smww@asmﬁen

cl eavabl e subshfigle®®pdal 4108 si6 MELARE dibiNN%ABA beﬁb @5& feRbiGied aéts
Preferably, the cl eavable substrate 1s_a cl eavable enz%/féh substrate
Ei.l

that can be ¢l %gé"&?éicfy%?f“ SHnPERDY reempsieRt Brefpeylabglipse pisyshyracterized by
preferenti al oye @spcifatiedollowdig: Righ beyisi@vity] Mgh st@aity, qu mkghommeow unor or

ot her target cells be .trea ener t by the
tunor or ‘Ot hé&F ogrflﬁez?scnélflflgy %)glﬁlésl{e?lg%{g'éﬁ}ég%(?% L?’éebcef'ﬂ% '*Eavabl e
substrate canoteersiallCavpibpteifcen thdrHGMAsclpmeﬁle:menlya:ﬁduyLcnlueam))bl e by an

enzyme found le%{ljlgrql‘l Hes H:_QJ )%Q’let (BIIQ)D ﬁ%grs %ﬂ‘?ﬁn@%{p%ﬁ Ng\g,:_]lhmtrrﬂa‘ g gl ILE(IBO nal l'y

or alternative the e e can agent
t hat bi nds s@e&ﬁchliql,%b’l(l?scﬂf@wmh@r CEENTECH Satonteyiss, e @Pﬁh%@d@\bﬁé@lfl c

for a tunmor aphds @8f}., Aldrich Chemical Company (Milwaukee, W), Glen Research, Inc., GIBCO
30 BRL Life Technologies, Inc. (Gaithersburg, MD), Fluka Chemica- Biochemika Analytika
{Fluka Chemie AG, Buchs, Switzerland), and Applied Biosystems {Foster City, CA), as

well as many other commercial sources known to one of skill. Furthermore, those of skill

in the art will recognize how to select an appropriate fluorophore for a particular
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As exanpl es of enzyne cl eavabl e substrates suitable for coupling to
the drugs descri bed above, PCT Patent Applications Publication Nos.
WD 00/ 33888, WD 15 01/95943, WD 01/95945, WO 02/ 00263, and WO

02/ 100353, all of which are incorporated herein by reference,

di scl ose attachnent of a cleavable peptide to a drug. The peptide is
cl eavabl e by an enzynme, such as a trouase (such as thinet

ol i gopepti dase), CD10 (neprilysin), a matrix netall oprotease (such as
MVWP2 or MVWP9), a type Il transmenbrane serine protease (such as

Hepsi n, t est iapplivatiocnMRRESYnot padilyatvaiialit eswhdfiially2@ill3Rb)le tocyntheszathhepsi n,
associ ated wi ; I udes the
drug as descr fe%e% %@hmé&&om 81&2{[9?9411?‘?%%}? %nﬁ%&g%@%ﬁ%ﬂghd

optional |y a fluorskderigorypavags tb@nimlﬁlﬂtdh%@e@iﬂuﬂgﬂbmdlabﬁe peptide. The
stabilizing gr OUpInla§d1@$r¥@Qmﬁﬁm&gcu;ehﬁlm%%regfnatn@ﬁly%@oqpﬁng?lu&'gscg{tOt ect

t he prodr qg fromd egra ation before arriving a he tunmor or ot her
target celd . PEStEPne snegresdiplapes o ghiptrins ﬂ@usg%wpsac RIgseit ifyention.

non- am no acigsn plwﬁhmalﬁd&@eﬁﬁml gseea%glesc@htg}oymlof@mﬁﬁhlﬁl (WER£41C
acid, pol yeth Iene gl % gé gq/%ut am ¢ acid, acetic aci c}l37

napht hyl car bd¥gPreraiogbid.& AH98¢): Leyimg of an&ogpdtiosisre PAsy e
derivatives; 7aB:7n8b(1983), ryamg&netdeﬁtqﬁdtg&n a6 athrRfiseer aedid@akivirag plar t i c
acid or glut aci t.he i de at the
P- car boxy gr gBrtF)C%"’ T %8%@ %1@990590% lginwl'\‘lcthﬁ)mmggrﬁ%(kﬁ ayp %%e'%? gl utani c
acid. 30THe ;Sepbmdﬁemmwpl (tlisyet #ln Cloudedediat Biofagy 2461367y (&:‘r?ﬂ)),o aci ds.

The sel ect Or})hggol;/ig@%{elnggla[ﬂ%aﬁ@ %}E’no% e%% Wl s sﬁ:%@ﬁo'égccusa&g.', @@&\%\eg{ﬂﬂinas

part, on the'e e used for cleaving
the stabil it yndphyetrganie(ibaeksicrplyi. ¥l Chee. @ﬁdﬂ%ﬁ-ﬁ (&933 ad ihe dibt- e

cl eavabl e pepti deGén'&aRY @ll@i@%ﬁ%% lif dtihiPe c?ﬂ)tox;};lﬂh@thgénge% (or

conbined with a stabilizin roup to foimsuccihyl-P-Al aLeuAl alLeu
(SEQ I D NO  Fjhen) ek pndphiphsiie hedf’acﬁiﬁ‘?“ébﬁ}téf’a%Péea‘ifé}lﬂcée“b‘é"éﬁnﬁfé@alé’ﬁé
provi Fled i tuhEbd’ﬁﬁﬂftdﬂﬂ@ﬁSs}@lleH(ﬂdth@QfWﬁ appreciate thASalv@ﬂ@y bﬂ&&ﬁ'&z{éatl ve
exanpl e S rilysi neutra 0 i dase
CNE Cand o ottt B TR heprt SpLiBRy ot B AT e 2 s a
5 type I celvhnfsmffsac«&xcz:nﬂhndslam&nﬁlﬁﬁuns nigct ek gy oh;elaﬁnglﬁpe»amabl e
substrat es SUIJ&%Q rt etm&bg?n\(\nczinéne g'?llv%ecld%ﬁc E#} e n%ufb\‘lmﬁil‘ eqo folgmthe

I | eAl aLeu. s fo nc des o

50 ami no aci dsrrqsppnﬁlegthofoahzttfheughitlc;érpraﬂcyltqanomafcn@foendy cc;’remmdmg
declines as the.sMbstrate gets larger. Another illustrative exanple
is based on matrix netal| oproteases (MW). 10Probably the best
characterized proP@BPPIPEESHPYHES B BEIEPLHAEH ¥R of Ligtetns sgweive i s a

cl ear correl atch@rs Qhbagh ﬁmatdnsmy Of a BVASrotp§ byl deidRiled by, for example,
m croenvironnments, In particular, the soluble matri x enzynes MVP2

(gel ati nase AY™&HE" CO(‘ﬁsé’Pfédt“igri’é%lé‘“‘IB*f or #eEYeCsish s FFRCES PO ey
studi ed, and psiemed inderdaerasa@l efcbhdidny asaltistriad @d/{:ﬁchmupg bl S 38, In an

E:lererla).sgljl 5y IM%%%HU n)ag'ﬂﬁ@%& nt, %e aéNE Pahdepzeb Blteiaaqu ﬂsu%gglht é: r%z?ctlon gtj t}genc% ox ? be
containing group with oxalyl chloride. The activated agent is reacted with a cytotoxin or
cytotoxin-linker arm combination to form a conjugate of the invention. Those of skill in
the art will appreciate that the use of carboxyl-containing targeting agents is merely
illustrative, and that agents having many other functional groups can be conjugated to the

30  linkers of the invention,
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15 have been designed and tested for conjugates of dextran and

met hotrexate (Chau et al., Bioconjugate Chem 15:931-941 (2004)); PEG
(pol yet hyl ene gl ycol) and doxorubicin (Bae etal., Drugs Exp. Chu.

Res. 29:15-23 (2004)); and al bum n and doxorubicin (Kratz et at,

Bi oorg. Med. Chem Lett. 11;2001-2006 (2001)). Exanples of suitable
sequences for use with MWs include, but are not limted to,

Proval AyLeulledy (SEQ ID NO 8), 20 dyProLeud yVal (SEQ 1D NO
9), AyProLeu@ylleAla@ydn (SEQ ID NO 10), ProLeudylLeu (SEQ 1D

NO 11), G yRattse@updmnildagepsd n (SEQ ID NO. 12), and _
A yProLeud yLeuTr ?nﬁ‘l \;\ﬁgfﬂ)f H%Er%um &e N.cheMQ %&é&ﬁ foc%Seg an th%@ J@Btgo%l'(oguy y

cited references 004)
and Liu eta?. acywmt@@yent@@fm@%f@@@ﬁn( ZUIQQ)CU%CX@pﬁéi% elcambedinent

substrates cap tI’@llr?intQQ fI'dl%%anhZ(ﬁ]Yé% ar @E%@%fel%@ggh@of 'eﬁ]lgrytﬁceafl INo
transnmenbr ane seri ne proteases IS group enzynes 1 ncl udes, for
mrw:égg%

exanpl e, tﬂapsli”Hta“‘iqé%ctﬂlﬂé?Vﬁ“‘loﬁh% cusing Hmdamsaoq o fglesabedinatte

sequence that is Bgaipibky dadpBund®éf thdthas€dnNEarQPdaciyieeloraBgroup, which is
over - expressed i reast an ian cancers) and LeuSerArg i s useful

with hepsin (&SVEYERF %‘é"eﬂ’g?“ﬁut BEFYPE VA S HECHOHEY Bl es) .
(See, e.g., Llikmgrfagie attal‘hmﬁit lan&he Rpecidy. SA SmveHient [BEhtidH 702 the aractivKigroag Ri
and Yarrarmto Qxdtﬂ% s frtg%(%l l)Atl ¢ Enzynmes Vol. 2, rd edition
(Barrett AJ, % NB“& essher JF, eds) pp. 1699-1702 (2004).)
O her cl ela(l/abl e s&@sm\mat@ss wd nlagksd rggetions wdful inAwvotidigyr the yrpsentofivention
cl eavabl e su L r

D5 de ﬁéﬁiyf%%cfs@{ﬂ?re%a?@ﬂefgva %Q&ﬁ %%n%ﬁi@ﬁ% iu@%e&e&%ﬂ? HeSetl

capabl e of cl e su strate t comes” assocl a ed
with the turrrf}mé@nab@mpgmym@pw@x'aﬁﬁﬂ waprotepted gud e preisichatuoefhemiowro a

t umor - speci f i gyaptihad %y ﬁﬁfho&lﬁﬂ@\!{m RNt z&%f&@ﬁ‘rhe gyﬁchps&sefc%amylf@)o}eu
attracted to the tunor or other taﬂget cel such as a recep tor

ligand) and t&%s eiieacdans Hrrdatintiths Vf‘c‘iﬁﬂ“ﬁi‘&éﬁ“@%ﬂ’&h”ﬁ@%ﬁ’rwhd’é?fe?do t he
patient. fBhe ueﬂbzwémwagahmbe&muﬁWng%ﬁ@ma bk ket ErﬁnetdQca mafdp rfmﬁondsblt 0,
antigen associ.ated wi t upor,. Subsequent rug- cl eavabl e
substrate cor ‘ITB‘EP%“(%? ’d?aﬁ{}?naggg’flﬁestaﬂ "ﬁi)c’g%’ﬁfg {‘Xéﬁlsﬁagseﬁ H%Lfé‘m he drug
is only rel eaketbphilic bubstitwtions €zigt, yn@‘hndrl%tidms]mﬂ asmhte:ma; tolverboa-crgbonlaedivabl e
substrate COQL:%Q[‘?%?&&L?U%&QI%@% bgﬂdﬁgtg f 1chae rgarrgo 1< sug ra(l“l)({3 o%grel"hese

associ ated wit e tunor gavab stra
cl eaved and teheothhr ugghil seaftfonede dlﬁms%eémaprmmpld Bialcpa%@wsmwwc

4,975, 2784 S c%%%rs%@lszd%ﬁ%n%%y &55012 Rich3Rork, 36 i Scfim%q%r?sz FocoRhoatd

whi ch are incorporated herein b%/ reference, ose such an
arrangenent . EQAAPrEA Gferial b Ritepy198% apthipeasyIsa ey MOBEIGARON GBe, but

are not | i m tpaerd; A@mh@@tn&ﬂﬁﬁlﬁtl?BQIBQ%hab@mhbdﬂ CABhicMALEMES
car boxypept i &gﬂse 02 %ffﬂ Ig) %t am c and aspaitic folate derivatives.
151 n one embodtHBH™ &fizyme- ant i body conj ugat e i ncl udes an
anti body, or antibedylafyregt@nypes ifehtle heres@los 6t @boba g@UpsAnd idrPus

speci i CI Sy fdgrliva ks QIE%IOQE(QHCF ggguqs liljmtgc.[ll galéthaérgxybuccmlmd%eé &lba& a target

site, of Tnter I SCUSSI S 1S Provi

her ei nabove. h@?@cy@mnptcée @fersaacglliatideb] syl dmplwlessipossiers; ©higaphaintl esters,

substrate is a(kgzl, %{Q]yl, alkynyl and aromatic esters. Hydroxyl groups can be converted to esters,

ethers, aldehydes, efc. Haloalkyl groups are converted to new species by reaction with,

for example, an amine, a carboxylate anion, thiol anion, carbanion, or an alkoxide ion.

30 Dienophile (e.g., maleimide) groups participate in Diels-Alder. Aldehyde or ketone
groups can be converted to imines, hydrazones, semicarbazones or oximes, or via such
mechanisms as Grignard addition or alkyllithium addition. Sulfonyl halides react readily

with amines, for example, to form sulfonamides. Amine or sulfhydryl groups are, for
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COOH 20 EXAMPLES OF CONJUGATES The linkers and cl eavabl e
substrates of the invention can be used in conjugates containing
duocarnycin or CBlI anal ogs as cytotoxic agents. Exanples of
conjugates of the invention are described in further detail bel ow.

Unl ess ot herw se indicated, 25substituents are defined as set forth
above in the sections regarding cytotoxins, linkers, and cl eavabl e
substrates. A Linker Conjugates One exanple of a suitable conjugate
is a conpound of the fornula wherein L1 is a self-imolative |inker;
mis an int egaaumlﬂqs, adylate@), alBylatetl orSyidiged. GylkdRes, sande bamker tcampry sfiney t he

structure: Eeéghﬂg cycioaddlt% adyﬁmgrp iGhe1 T84 onng o§1dé ga%p@%?nt Iy

sel ected fromt group consi sti'ng of natura m no acl s an
unnat ur al a- arihriguge prdisrydrpgd cpEpoapdsi nt eger fron1|to 20; L2 is a

sel f-imol ative | ppk&ineaRGh LRI iréﬁ@ appreciate that many of these linkages may be
5  produced in a variety of ways and using a variety of conditions. For the preparation of
esters, see, e.g., March supra at 1157; for thioesters, see, March, supra at 362-363, 491,
720-722, 829, 941, and 1172; for carbonates, see, March, supra at 346-347,; for
carbamates, see, March, supra at 1156-57; for amides, see, March supra at 1152; for
ureas and thioureas, see, March supra at 1174; for acetals and ketals, see, Greene er al.

10 supra 178-210 and March supra at 1146; for acyloxyalkyl derivatives, see, PRODRUGS:
TopricAL AND QOcULAR DRUG DELIVERY, K, B, Sloan, ed., Marcel Dekker, Inc., New
Yorl, 1992; for encl esters, see, March supra at 1160; for N-sulfonylimidates, see,
Bundgaard er al., J. Med. Chem., 31:2066 (1988); for anhydrides, see, March supra at
355-56, 636-37, 990-91, and 1154; for N-acylamides, see, March supra at 379; for N-

15  Mannich bases, see, March supra at 800-02, and 828; for hydroxymethyl ketone esters,
see, Petracek ef al. Annals NY Acad. Sci., 507:353-54 (1987); for disulfides, see, March
supra at 1160; and for phosphonate esters and phosphonamidates.

The reactive functional groups can be unprotected and chosen such that they do
not participate in, or interfere with, the reactions. Alternatively, a reactive functional

20 group can be protected from participating in the reaction by the presence of a protecting
group. Those of skill in the art will understand how to protect a particular functional
group from interfering with a chosen set of reaction conditions, For examples of useful
protecting groups, See Greene ef al., PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, John
Wiley & Sons, New York, 1991,

25 Typically, the targeting agent is linked covalently to a cytotoxin using standard
chemical techniques through their respective chemical functionalities. Optionally, the
linker or agent is coupled to the agent through one or more spacer groups. The spacer
groups can be equivalent or different when used in combination.

Generally, prior to forming the linkage between the cytotoxin and the reactive

30 functional group, and optionally, the spacer group, at least one of the chemical
functionalities will be activated, One skilled in the art will appreciate that a variety of
chemical functionalities, including hydroxy, amino, and carboxy groups, can be activated

using a variety of standard methods and conditions. In an exemplary embodiment, the
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( R19 wherein each R1-2, R19, and R19 is independently
selected fromH, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl 15and substituted or unsubstituted aryl,
and wis an integer fromO to 4, ois |; L4 is a linker nenber; pis
0 or 1; 20X4 is a nmenber selected fromthe group consisting of
protected reactive functional groups, unprotected reactive functional
groups, detectable labels, and targeting agents; and D comm ses a
structure; wherein the ring systemA is a nenber selected
from subst i t uhedtigrcoppdubstartontl dchcaenylity asulsstive fuhaignad group sChvsxjylt ut ed

heteroaryl ang, Q§§&;Hg %d9£m¥ HP&£+&M&Ed het erocycl oal kyl groups;

5E and G are‘ﬁe ers epend en y selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted heteroal kyl, a

het er oat om acﬁggmggL@gﬂﬁSTﬁng and G are joined to forma ring
system sel ect'ed fr ubstrtuted or unsubstituted aryl, substituted

or unsubstitut ed E@%@@WF‘)S&H&F o s stren nuention arg depptds tXit ed

het er ocycl oal Heyfbrablhé dl@vzalemwmﬁé 1s5‘aeeleeﬁbladmfyfr@ RhHdtratSh@nteh BRZ3ved b
R23 is a nenber sel egt subs tutﬁp or. u substltu ed alﬁyl

Bnst Lt ot o O TG LB e Re Hiaves § A e Sbiat SR b bRen,’
wherein RI' ivathahdremtyet obel tegdt edls id emehdd nﬁenq@memgbésgema@ted)lﬁydxb

tumor or other target cells to be treated, For example, the cleavable substrate can be a

10 peptide that is preferentially cleavable by an enzyme found around or in a tumor or other
target cell. Additionally or alternatively, the enzyme can be attached to a targeting agent
that binds specifically to tumor cells, such as an antibody specific for a tumor antigen.

As examples of enzyme cleavable substrates suitable for coupling to the drugs

described above, PCT Patent Applications Publication Nos. WO 00/33888, WO

15  01/95943, WO 01/95945, WO 02/00263, and WO 02/100353, all of which are
incorporated herein by reference, disclose attachment of a cleavable peptide to a drug.
The peptide is cleavable by an enzyme, such as a trouase (such as thimet oligopeptidase),
CD10 (neprilysin), a matrix metalloprotease (such as MMP2 or MMP9), a type 11
transmembrane serine protease (such as Hepsin, testisin, TMPRSS4, or matriptase/MT-

20  SP1), or a cathepsin, associated with a tumor. In this embodiment, a prodrug includes the
drug as described above, a peptide, a stabilizing group, and optionally a linking group
between the drug and the peptide. The stabilizing group is attached to the end of the
peptide to protect the prodrug from degradation before arriving at the tumor or other
target cell. Examples of svitable stabilizing groups include non-amine acids, such as

25  succinic acid, diglycolic acid, maleic acid, polyethylene glycol, pyroglutamic acid, acetic
acid, naphthylcarboxylic acid, terephthalic acid, and glutaric acid derivatives; as well as
non-genetically-coded amino acids or aspartic acid or glutamic acid attached to the N-
terminus of the peptide at the B-carboxy group of aspartic acid or the y-carboxyl group of
glutamic acid.

30 The peptide typically includes 3-12 (or more) amino acids. The selection of
particular amino acids will depend, at least in part, on the enzyme to be used for cleaving
the peptide, as well as, the stability of the peptide in vivo. One example of a suitable

cleavable peptide is B—AlaleuAlaLeu (SEQ ID NO. 2). This can be combined with a
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15substituted al kyl, unsubstituted al kyl, substituted heteroal kyl,
unsubsti tuted heteroal kyl, nonophosphates, diphosphates,

tri phosphates, sulfonates, acyl, C(0)R 12-K13, C(0)OR12, C(0)NR12R13,
1) (0) (OR12) 2" C(0) CHR121213, SR12 and Si Rt2Ri 3R14, R4, R4', R5 and
R5' are menbers independently selected fromthe group 20consisting of
H, substituted al kyl, unsubstituted al kyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl,
substituted heterocycl oal kyl, unsubstituted heterocycl oal kyl,

hal ogen, NO2,stdRzihh Rbop toMarOh&dy]- ﬁméEb)JNRLE.R'BEQ IDG((E)ZD Bitfey ex@n@lR35,
SR15, OR15, CRI 2EN 6,.,and. 0(Cl4 acent pair of
R4, R4, R5 asr‘%" ?ava{b%?gj’éﬁﬁ%i(ﬂ%\ﬁ“? d"tu qg%"éé e a:?f"béns to which they
are attached, areAj oneribgtritye fxampleaCBLUbglba knotve ds reprilysis,ubstal t ut ed

cycl oal kyl or et SLORYGHORLAY b N SYSLSTAGY LB AT Py in |

nmenbers; teger
i ndependenft | yiyeed] eebitsedhace FWQHeﬂdsmmaillvmote@e oFleayadeibybitiatey tadbla Fok e,

substituted Ouvlthml'@bl%lddt? ubod.ReLer mlla‘f)ﬁh OtﬁHh’;ﬁ&\bJ Mgs%qtepfor CD10 include
unsubsti tuted a%% substituted or unsubstituted heteroaryl,

substituted dEPEEHIBL T amiarceindengty dihgughietplytioaticiengneltenidedlioes sor
unsubstltutedmg@g&hgg&smﬁgpreln R15 and R16 together with the
nitrogen atomto |ch are ch d are optjonally Bplned to

forma substitute ‘531 §???ﬂ? % B?QEVEPBEh%?ﬁﬁ?? M st em
havi ng from £rétablg t%ﬁiﬂafamcteﬁ:&ﬁ Ipﬂbtmiyhy erz@isakdotigd #MDtuMbrsE@Ereis a

het er oat ons, C GQIFC%&I%I%tIOaﬂ ?I n'gatleon Pﬂg/lPs h IIT?OI’ Ie'nl(.‘.t.loelel\l;'}l nmenstenﬁl ’Iglcu?bsent
and when presen are jOIne orma cyc opropy rrng; and

R7 is CH -X1 thﬁrsomﬁllel,rna}lmenadieii Mkﬁai(ghlrmymsb@pnmwm’? (galytinuis¢ B), RG¢ bedner ei n
Xlis al eav'lﬂ&mﬂr’é@‘éﬁ%lgcma% s%b\gn ijgs bf-gécﬂ@ écﬁbﬂed%ﬁ%ﬁs&e?‘é’godeﬂngpr esent,

or to F. 15In sone’e rug has struct (12)
above. One spisdidirigdumor growth. Peptlde sequences designed to be cleaved by MMP2 and MMP9

15  have been designed and tested for conjugates of dextran and methotrexate {Chau et al.,
Bioconjugate Chem. 15:931-941 (2004)); PEG (polyethylene glycol) and doxorubicin
(Bae et al., Drugs Exp. Clin. Res. 29:15-23 (2004)); and albumin and doxorubicin (Kratz
et al., Bioorg. Med. Chem. Lert. 11:2001-2006 (2001)). Examples of suitable sequences
for use with MMPs include, but are not limited to, ProValGlyLeulleGly (SEQ. ID NO. 8),

20 GlyProLeuGlyVal (SEQ. ID NO. 9), GlyProLeuGlylleAlaGlyGln (SEQ. ID NO. 10),
ProLeuGlyLeu (SEQ. ID NO. 11), GlyProLeuGlyMetLeuSerGln (SEQ. ID NO. 12), and
GlyProLeuGlyLeuTrpAlaGln (SEQ. ID NO. 13). (See, e.g., the previously cited
references as well as Kline et al., Mol. Pharmaceut. 1:9-22 (2004) and Liu et al., Cancer
Res. 60:6061-6067 (2000).) Other cleavable substrates can also be used.

25 Yet another example is type II transmembrane serine proteases. This group of
enzymes includes, for example, hepsin, testisin, and TMPRSS4., GInAlaArg is one
substrate sequence that is useful with matriptase/MT-SP1 (which is over-expressed in
breast and ovarian cancers) and LeuSerArg is useful with hepsin (over-expressed in
prostate and some other tumor types). (See, e.g., Lee et.al., J. Biol. Chem. 275:36720-

30 36725 and Kurachi and Yamamoto, Handbook of Proeolytic Enzymes Vol, 2, 2™ edition
(Barrett AJ, Rawlings ND & Woessner JF, eds) pp. 1699-1702 (2004).) Other cleavable

substrates can also be used.
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exanpl e of a conpound suitable for use as a conjugate is HA.? NH O 00
N Anot her exanple of a type of conjugate is a conpound of the formula
Hp F-(COm1l-D 20wherein L1 is a self-immolative linker; mis an
integer 0, 1, 2, 3, 4, 5, or 6; Fis a linker conprising the
structure; AgQ) L2-c 25wher ei n

Another type of cleavable substrate arrangement includes preparing a separate
enzyme capable of cleaving the cleavable substrate that becomes associated with the
tumor or cells. For example, an enzyme can be coupled to a tumor-specific antibody (or
other entity that is preferentially attracted to the tumor or other target cell such as a

5 receptor ligand) and then the enzyme-antibody conjugate can be provided to the patient,
The enzyme-antibody conjugate is directed to, and binds to, antigen associated with the
tumor. Subsequently, the drug-cleavable substrate conjugate is provided to the patient as
a prodrug. The drug is only released in the vicinity of the tumor when the drug-cleavable
substrate conjugate interacts with the enzyme that has become associated with the tumor

10 so that the cleavable substrate is cleaved and the drug is freed. For example, U.S. Patents
Nos. 4,975,278: 5,587,161, 5,660,820; 5,773,435; and 6,132,722, all of which are
incorporated herein by reference, disclose such an arrangement. Examples of suitable
enzymes and substrates include, but are not limited to, B-lactamase and cephalosporin
derivatives, carboxypeptidase G2 and glutamic and aspartic folate derivatives.

15 In one embediment, the enzyme-antibody conjugate includes an antibody, or antibody
fragment, that is selected based on its specificity for an antigen expressed on a target cell,
or at a target site, of interest. A discussion of antibodies is provided hereinabove. One

example of a suitable cephalosporin-cleavable substrate is

A

COOH

20
EXAMPLES OF CONJUGATES
The linkers and cleavable substrates of the invention can be used in conjugates
containing duocarmycin or CBI analogs as cytotoxic agents. Examples of conjugates of
the invention are described in further detail below. Unless otherwise indicated,
25  substituents are defined as set forth above in the sections regarding cytotoxins, linkers,

and cleavable substrates,

A. Linker Conjucates

One example of a suitable conjugate is a compound of the formula

%4



AA" is one or nore nenbers independently selected fromthe group
consi sting of natural am no acids and unnatural a-amno acids; c is
an integer froml to 20; L2 is a self-immolative linker; 50 is 0 or

1; L4 is a linker nenber; pis 0 or 1, X4 is a nenber selected
fromthe group consisting of protected reactive functional groups,
unprotected reactive functional groups, detectable |abels, and
targeting agents; 10and D conprises a structure; wherei n
the ring systemA is a nenber selected fromsubstituted or

unsubstituted aryl, substituted_ o %Q‘HPEISt“ %p het er oaryl and
substituted or 15unsubstituted ﬁeier gycléa%k I~ groups; E and G

are nenbers independently selected fromH, substituted or
unsubstitut ed al kyhereisubstituted or unsubstituted heteroal kyl, a

heteroatom a single,bend, .2kvGi@2ad G are joined to forma ring
system sel ected from substituted of unsubstituted aryl, substituted
or unsubstituted Rdt Byigagey0. hRd>dub8®t ut ed or 20unsubsti tuted

heterocyclpalkyl;pﬁahﬁhgcaﬁggﬁaﬂ§@h§gg§d from0, S and NR23;
R23 is a nenber selected fromH, substituted or unsubstituted al kyl,

substituted or unsubstituted heteroal kyl / agd . acyl;

R3 is a nmenber selected fromthe gr up, opslisting of (=0), SR

NHRI | 25and OR', wherein R § renbgre sel ected fromthe
\ U bstituted al kyl,

group consisting of H, substitutedl al kyt

substituted heteroal kyl, unsubstituted
wherein

AA! is one or more members independently selected from the group
consisting of natural amino acids and unnatural ¢-amino acids;
10 ¢ is an integer from 1 to 20;

3. . . - .
L7 is a self-immolative linker and comprises

wherein each R, R'®, and R" is independently selected from H,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl
15 and substituted or unsubstituted aryl,
and w is an integer from 0 to 4;
ois 1;
L* is a linker member;
pisQerl;
20 X* is a member selected from the group consisting of protected reactive functional
groups, unprotected reactive functional groups, detectable labels, and targeting agents;
and

D comprises a structure:
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het er oal kyl , nonophosphat es, di phosphates, triphosphates, sulfonates,
acyl, C(0)R12R13, C(0)OR12, C(0)NR12R13, P(0)(01212)2" C(0)CHR12R13,
SR12and Si R12R13RI4 , in which R12, R13, and R14 are nenbers

i ndependently 5selected fromH, substituted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl and substituted or
unsubstituted aryl, wherein R12 and R13 together with the nitrogen or
carbon atomto which they are attached are optionally joined to form
a substituted or unsubstituted heterocycl oal kyl ring system having
from4 to 6 10menbers, optional ontaining two or nore heteroatons;
R4, RA', R5 and R5' are nenbers epfendent |y sel ected fromthe group
consisting of H, substituted al ky ﬁbstltH;ed al kyl, substituted
aryl, unsubstituted aryl, sub eteroaryl, unsubst i t ut ed

het eroaryl, substituted heterocyc oapK 19 '¢tuted
heterocycloallcyl hal ogen, NO2, NR I\5R] d 0) R15,

OC(0) NR151(1' 16, CC(0)0R15 C(O)R15x 0,7 OR¥S “dER15=NR16, and
0O(CH2).N(CF13)2, or any adjacent pair R4', R5 and RS,

together with the carbon atons to which they are attached, are j oi ned

to forma substituted mxemnwb@tsydwﬁ &6 OyGhRAdeleytd @6m substituted or
het er ocycl oal | cyl r¥§ﬁgt§ n1haV| wherein n

is an integer froff® ““bmmte%%?”&ﬁgfq“%i‘%}’e&foé‘mff‘ﬂ‘]‘eB@’Hﬁ‘@ﬁﬁ y

sel ected fromH, &uﬂsnmmdhﬁdoqmbuhggbﬁpstuted al kyl , substltuted or
unsubsti tut ed het eroal S it
ujt unsubs '[Ell ﬁ% F eaff' TH&[&% lrséﬁgegﬁq‘d&ha g&i%%g %tom(]-}’ b&bu&

substituted or
25unsubsti t ut ed h@ﬁéﬁb@?@h@ﬂlk@ﬁﬁNGhmugvbﬁtmﬁMﬂ@ﬁﬂbﬂEUwsubsvltdﬁQd

peptidyl, wherei “bd%&%r%rmd BLR jLipgab ?b% af Eys&a&%d@&tédﬁf&%b&m.{é‘o& 0

whi ch they are attached are optionally |of ned forma substituted
or unsubstituted Héﬂ%P@@?@Wb&ﬁﬁVPm¢Wh@“@V@F@Hﬁﬁﬁvﬂﬁ@ﬂﬁNbWF@dPb 6
menbers, optional intugenieahdébgclbi®yor nore heteroatons; 30wherein at

| east OneIOOf R4, R4 ﬁ?a%@gbé??élected 1%%1 863|and gk 5!9 to L1, if
R is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;
R*is OR",
wherein R'! is a member selected from the group consisting of H,
15 substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted
heteroalkyl, monophosphates, diphosphates, triphosphates, sulfonates,
acyl, C(O)R"R", C(O)OR", C(OINR™R", P(OYOR",
C(O)CHR'“R", SR"*and SiR""R"R",
R*, R*, R’ and R> are members independently selected from the group
20 consisting of I, substituted alkyl, unsubstituted alkyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO,, NRPR®,
NC(O)R'’, OC(O)NR"R'S, OC(O)YOR", C(O)RY, SRY, OR', CR"¥*=NR'®, and
O(CHa).N(CHs),, or any adjacent pair of R*, R¥, R® and R”, together with the
25 carbon atoms to which they are attached, are joined to form a substituted or
unsubstituted cycloalkyl or heterocycloalkyl ring system having from 4 to 6
members;

wherein
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present, or to F, and conprises R271 R wherein v is an integer from
1to 6; and each R27, R27', R28, and R is independently
selected fromH, substituted or unsubstituted al kyl, substituted or
unsubstituted 5heteroal kyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, and substituted or

unsubsti tuted heterocycl oal kyl ; R6 is a single bond which is
either present or absent and when present R6 and R7 are joined to
forma cyclopropyl ring; and 10R7 is CH2-X1 or -CH,- joined in said

cyclopropyl ring with R6, misenakegertion ktog0] eavi ng group. I n
some enbodi ment, the drug Rag,fsdr M@Eddép!%nc(eﬁﬁy Qlectbd Bdm HOQU ke
specific exanple of a conpound suitab use as a conjugate is ,Br
0 HsZ H unsubstituted alkyl, bubbtltuted 01 unsubbtltuted heteroalkyl, substituted or

unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
5 unsubstituted heterocycloalkyl, and substituted or unsubstituted peptidyl,
wherein R' and R'® together with the nitrogen atom to which they are
attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heterocatoms;
10 Réisa single bond which is either present or absent and when present R®
and R’ are joined to form a cyclopropyl ring; and
R7 is CHa-X! or —CHa- joined in said cyclopropyl ring with RS, wherein
X'isa leaving group,
wherein R!! links said drug to L' if present, or to F,
15 In some embodiment, the drug has structure (9) or (12) above. One specific
example of a compound suitable for use as a conjugate is
HoN. .0
T

O }_-«CI
PSS NE: Nyl
<7 Y NQ"};"“(B 0 }\@@ro\/\ ’

Another example of a type of conjugate is a compound of the formula
K0

L!is a self-immolative linker;

[ETTY

20 wherein

misaninteger 0,1,2,3,4,5,0r6;

F is a linker comprising the structure:
i
%—6AA1 L*—C
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0 IhN rlin't .11-N-14 HO HO r O

AA' is one or more members independently selected from the group
consisting of natural amino acids and unnatural o-amino acids;
¢ is an integer from 1 to 20;
L’ is a self-immolative linker;
5 oisOorl;
L* is a linker member;
pisOorl;
X* is a member selected from the group consisting of protected reactive functional

groups, unprotected reactive functional groups, detectable labels, and targeting agents;

10 and
D comprises a structure:
A ) e .
0 B
N a
X E G R
RS

wherein the ring system A is a member selected from substituted or

unsubstituted aryl, substituted or unsubstituted heteroaryl and substitated or
15 unsubstituted heterocycloalkyl groups;

E and G are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a heteroatom, a single
bond, or E and G are joined to form a ring system selected from substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or

20 unsubstituted heterocycloalkyl;

X is a member selected from O, S and NR™:

R* is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;

R” is a member selected from the group consisting of (=0), SR, NHR!

25 and OR",

wherein R'! is a member selected from the group consisting of H,

substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted
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NH OA NH2 where r is an integer in the range fromO to 24.
Anot her exanple of a suitable conjugate is a conmpound of the formula
x4 [ (L4)p F (ornD wherein 20LI is a self-immolative linker; mis
an integer 0, 1, 2, 3, 4, 5, or 6; Fis alinker conprising the
structure: (AA 4 _N JL3Z

heteroalkyl, monophosphates, diphosphates, triphosphates, sulfonates,

acyl, C(O)RVR", C(O)OR", C(O)NR"*R", P(O)OR"),,

C(O)CHR"R", SR"and SiR""R"*R",

in which R'?, R", and R" are members independently
5 selected from H, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalky! and substituted or unsubstituted aryl,
wherein R'* and R'? together with the nitrogen or carbon atom to
which they are attached are optionally joined to form a substituted

or unsubstituted heterocycloalkyl ring system having from 4 to 6

10 members, optionally containing two or more heteroatoms;

R*, R*, R? and R* are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NG, NRESRm,

15 NC(O)R'?, OC(O)NR”R'®, OC(0)OR Y, C(O)R"®, SR, OR', CR"’=NR'®, and
O(CH2)aN(CHa)s, or any adjacent pair of R* R¥” R’ and R, together with the
carbon atoms to which they are attached, are joined to form a substituted or
unsubstituted cycloalkyl or heterocycloalkyl ring system having from 4 to 6
members,

20 wherein

n is an integer from 1 to 20;

R” and R are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or

25 unsubstituted heterocycloalkyl, and substituted or unsubstituted peptidyl,

wherein R™ and R'® together with the nitrogen atom to which they are

attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heteroatoms;

30 wherein at least one of R*, R, R® and R links said drug to L', if

present, or to F, and comprises
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H o wherein AA" is one or nore nenbers independently sel ected
fromthe group consisting of natural am no acids and unnatural
a-amno acids; 5c is an integer froml1l to 20; L3 is a spacer group
conprising a primary or secondary am ne or a carboxyl functiona
group; wherein if L3 is present, mis O and either the am ne of

L3 fornms an am de bond with a pendant carboxyl functional group of D
or the carboxyl of L3 forns an am de bond with a pendant am ne
functional group of D 100 is O or 1; L4 is a |linker nmenber, wherein
L4 conprises (;) H26' R2 R25Ft20 digactdey amrt’ached to the N-t er i nus
of (AA),, wherein s is|a nenber selected from

H, substituted or unsubstitute | Ky 1bsubnti t et ed or unsubstituted
het er oal kyl , and acyl, ch " , and R26 is
|ndependently selected fromH, substltut or substituted al kyl,

substituted or unsubstituted heteroaIRVI, ituted or

RB
unsubstituted aryl, SUbSt'tUtGQman%Q§#Hﬁ;c&?&ﬁgé ég yoaryl, and

substituted or unsubstituted heterocycl o s and t are
i ndependent |y integers from1 esh&” é B rde“ is indpppndegtlpsetpeind Gpm

sel ected fromthe group copsisiued opamwbe&le%ﬁg Ju@ﬁi@litédvcﬁmfns’d&%ﬁﬂtéanal
groups, unprotected reactive functional groups, detectable |abels,

and targeting agents; and @%TW@%%ﬁWF@é@d%‘@PW&E@%%%ﬁ’“m“UNWdOI

unsubstituted heteroaryl, and substituted or unsubstituted
heterocycloalkyl;
Rlisa single bond which is either present or absent and when present R®
and R” are Joined to form a cyclopropyl ring; and
10 R’ is CHa-X' or -CH,- joined in said cyclopropyl ring with R®, wherein
X! is aleaving group.
In some embodiment, the drug has structure (9) or (12) above., One specific

example of a compound suitable for use as a conjugate is

O ~Br
% 0\/\N o H o C
o Yo ?_(D/ “@ {\ ﬁo RN
/N ° o r 0)_‘
P,
15
where r is an integer in the range from 0 to 24.
Another example of a suitable conjugate is a compound of the formula
S B e
wherein
20 L' is a self-immolative linker;

m is an integer 0, 1,2, 3,4, 5, or 6;

F is a linker comprising the structure:
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wherein the ring systemA is a nenber selected fromsubstituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and
substituted or unsubstituted heterocycloal kyl groups; 5E and G are
menbers i ndependently selected fromH, substituted or unsubstituted
al kyl, substituted or unsubstituted heteroal kyl, a heteroatom a
single bond, or E and G are joined to forma ring system sel ected
fromsubstituted or unsubstituted aryl, substituted or unsubstituted
het eroaryl and substituted or unsubstituted heterocycloal kyl; 10X is
a menber selected fromO, S and NER23; Ra r selected fromH
substituted or unsubstituted al kyE; 84 Hjeéd or unsubstituted

het er oal kyl, and acyl ; R3 isca selcected fromthe group
consisting of (=0), SR\ .NHRI1 and OR11l, 15wherein Rnis a

menber sel ected fronlfhéeﬁroup consisting of H substituted al kyl,

unsubstituted al kyl, Subdtdinegtmee hemberoafidpyidentlyrsiatiet framuthe group

heteroal | cyl, nmongpk B5a1 2kl A ba at es,
sul f onat es, acyl,g%Pg%gggkﬁg} %%%?%%%%?L%%gf%glgggéggP(0)(0R12)2,

20C(0) CHRI2R13, SR12 &dtPnGitrzenfp@3m%A; in which R12, R13, and

R14 are nenbers i ndepefdantdod s&hechfithinka@Ridy oS4bsHihd Uit oPf
unsubsti t ut ed alkéL,ésubstltuted or unsubstituted heteroal kyl and

substituted or un Yitengtig! eupr whepreitdd 1§ Pretont g O aadeider trpatineett
wi th the nitrogenLobmianbakic 8smamiha pitiasttabhey astdndlotoas bED oahe
optionally joined to fo substituted .or unsubstituted = )
het er ocycl oal kyl 71358 lsog/]?t fgﬂsﬁg\wﬁlﬁ %?I}do‘ﬁg‘lf pF’bCE‘%t R edona b PR Y |
contai ni ni two or nor e ifhfedrdr oat ons; R4, R4', R5 and R5' are

menber s independeﬂgLXﬁﬁﬁéfg@%ggéggﬁksPﬁmgﬁ%up consisting of H

substituted al kyl, unsu , substituted aryl,
unsubstituted ny!, substituted heteroaryl, @nsi#st RfUted heteroaryl,
substituted heterocycl oal kyl , unsubst jst ut ed||het enotycl.oal kyl ,
hal ogen, NO2, NRIsSR s,
N
t

R 'R I'L 20 s
directly attached to the N-terminus of (AA"), wherein
R¥ is is a member selected from H, substituted or unsubstituted alkyl,
15 substituted or unsubstituted heteroalkyl, and acyl,
each R”® R¥', R*, and R* is independently selected from H, substituted
or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, and substituted or
unsubstituted heterocycloalkyl;
20 and s and t are independently integers from [ to 6;
pisl;
X* is a member selected from the group consisting of protected reactive functional
groups, unprotected reactive functional groups, detectable labels, and targeting agents;
and

25 D comprises a structure:
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5NC(0) R15. OC(0) NR15R16, OC(0)OR15, C(0)R15, SR15, OR15, CR15=NR16,
and O(CH2) N(CH3) 2, or any adjacent pair of R4, RA', R5 and R5',
together with the carbon atons to which they are attached, are joined
to forma substituted or unsubstituted cycl oal kyl or heterocycl oal kyl
ring systemhaving from4 to 6 nenbers, 10Owherein n is an integer
from1l to 20; R15 and R16 are independently selected fromH
substituted or unsubstituted al kyl, substituted or unsubstituted

het er oal kyl, substituted or unsubstituted ny!, substituted or
unsubstituted heteroaryl, substytuted or 15unsubstituted

het erocycl oal kyl , and substi tut urﬁunsybstltuted peptidyl, wherein
R15 and 1216 together with the hger aton1&@ whi ch they are
attached are optionally joi ned i tuted or unsubstituted
het er ocycl oal kyl ring system havi ng™ifo ¢ -nbers, optionally
containing two or nore heteroatons; 2 [ ngl e bond which is

ei ther present or absent and when py v R d~FfR7 are joined to
forma cyclopropyl ring; and R7 is CH2-X1 or 4CHI - joined in said
cyclopropyl ring with R6, wherein X1 is a |eaving group,

wherein at | east one afhel the ring 'systeRbA isRohemblatldblected f1add Qubktitinkdors ai d

g; 38 Lgs 1SE-I’ UICI urzgrR](lqu tu@d ’axefg %bstqbted oru quebqtlstubeedchle FOar ygggn%gpe [?3? br
conpound SU|tabIemﬁﬁﬁnmséha90@©Mﬂhgakuwms H2 NO y (NH H90 HO NH OCL

0 5 E and G are members independently selected from H, substituted or

unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a heteroatom, a single
bond, or E and G are joined to form a ring system selected from substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or
unsubstituted heterocycloalkyl;
10 X is a member selected from O, S and NR?;
R™ is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;
R? is a member selected from the group consisting of (=0), SR!! NHR!
and OR',
15 wherein
R is a member selected from the group consisting of H,
substituted alkyl, nnsubstituted alkyl, substituted heteroalkyl, unsubstituted
heteroalkyl, monophosphates, diphosphates, triphosphates, sulfonates,
acyl, C(O)RR®, C(O)YOR™, C(O)NRR®, P(OYOR),, ,
20 C(O)CHR"R", SR and SiR"RPRY,
in which
R™ R", and R" are members independently selected from
H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl and substituted or unsubstituted aryl, wherein R'* and
25 R" together with the nitrogen or carbon atom to which they are
attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members,

optionally containing two or more heteroatoms;
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O H wherer

CO0 NH

is an integer in the range fromO to 24. O her exanpl es
of suitabl e conpounds for use as conjugates include: 0 O NHO-r O HN

\-NH 2/NH2 O

10

15

20

25

R*,R¥, R® and R are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO,, NRISRIG,
NC(O)R", OC(O)NR"R"®, OC(O)OR*, C(O)R', SR"*, OR?, CR”=NR'®, and
O(CH,),N(CHa)a, or any adjacent pair of R*, R*’, R® and R”, together with the
carbon atoms to which they are attached, are joined to form a substituted or
unsubstituted cycloalkyl or heterocycloalkyl ring system having from 4 to 6
members,

wherein

1 is an integer from 1 to 20;

R'® and R'® are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocycloalkyl, and substituted or unsubstituted peptidyl,
wherein R'® and R'® together with the nitrogen atom to which they are
attached are opticnally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heteroatoms;

R® is a single bond which is either present or absent and when present R®
and R’ are joined to form a cyclopropyl ring; and

R7 is CH,-X" or -CHa- joined in said cyclopropyl ring with R®, wherein

X'isa leaving group,
wherein at least one of R* , R*, R%, R”’, R"® or R'® links said drug to L', if

present, or to F,
In some embodiment, the drug has structure (9) or (12) above,One specific

example of a compound suitable for use as conjugate is

HQN\FO
/rNH
_/Br H E O H O
H T H 0 Q 9]
H N}(\NJIN\JJ\N\’N O l\?_\ﬂ\l i\
?L N y N O H H
NO o)—(NU o) ' 0
N H
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NH2 H2N,fO HN HOO R ----- NA...--, A 'N N NOHHO w
a"--ft...) Il 0 0 NH

where ris an integer in the range from 0 to 24.

Other examples of svitable compounds for use as conjugates include:
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Conj ugates can al so be formed using the drugs having structure (13),
such as the where r is an integer in the range fromO to 24. A
Cl eavabl e Li nker Conjugates 50ne exanple of a suitable conjugate is
a conmpound having the follow ng structure: X2-(-L1(2) wherein Li is a
self-immol ative spacer; mis an integer of 0, I, 2, 3, 4, 5, or 6;
10X2 is a cleavabl e substrate; and D conprises a structure:

NH,
o]
0
e
7 N N“(f\H ©
C" HN 2r~<::>_NH 0
0
NH
d}“NHE
Q
|
\'./ N 0
H H
N Q N H O
O
NH

105



wherein the ring systemA is a nenber selected fromsubstituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and
substituted or unsubstituted heterocycloal kyl groups; 5E and G are
menbers i ndependently selected fromH, substituted or unsubstituted
al kyl, substituted or unsubstituted heteroal kyl, a heteroatom a
single bond, or Band G are joined to forma ring system selected from
substituted or unsubstituted aryl, substituted or unsubstituted

het eroaryl and substituted or unsubstituted heterocycloal kyl; 10X is
a menber selected fromO, S and NR23; Ra 2 sel ected fromH
substituted or 'tumgg al kyl , substi tt ed or unsubstituted

het er oaLkyl , : R3 is a nenber s Iected fromthe grgu p

consi sting of R11 and OR', 15¥:\l‘h R' ¢s a
menber sel ect r [Oup consistin SIN Lt dﬂ\al/lq,
unsubst i tut edal kyl , “subst i}t ujed et@ro \ﬂ/\nﬁub tltutHd L
het er oal kyl , m)no%'l‘msphat @ i p €Y ? pho tes, sulfonates,

acyl, C(0)R12R13, C(0)0OR12, PNRL2RE03, (0)(0R12)2, :

20C(0) CHR1212. 13, SR12and Si R 2R 13R14, in which R12, R13, and
R14 are nmenbers indepepgently selected fromH, substituted or
unsubstituted al kyl, S tlw@bd or unsubstituted heteroal kyl and
substituted or unsu t| el aryl, wherein R12 and 25R13 t oget her

Wi th the nitrogepgy Ayatom to which \fuire hed ar%
optionall'y jqiped_to forma %3 tuFed or stotp,t

het er ocycl oal yI ring syst@ ,\Qnﬁ-\ ?
containing two or nore heteroato 3 R6 |sHa bond whgeh
is either present or absent and when pr esent R6 and re joined to

forma cyclopropyl ring; and R7 is Cl-12-X1 or -CH, - 10| ned in said
cyclopropyl ring with R6, wherein X1 is HBving group 5R4, R4', R5
and R5' are nenbers mdepe&dently sel ect% ro(r,ntme grgun, /»

SIRSILD
O%)"(/ﬁ HSC CH o CH O)_OL_’_\{*j

3 3

5 HgC'

BN SN
3 o N N
?L / N"O(@r ° Oj
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consisting of H substituted al kyl, unsubstituted al kyl, substituted
aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted

het eroaryl, substituted heterocycl oal kyl, unsubstituted

het er ocycl oal kyl , hal ogen, NO2, NR 15R16, NC(0)R15, OC(0)NR15RI 6,
OC(0)0OR15, C(O0)R 5, SRI5, OR', CR15=NR16, and 100(CH2)"N(CH3)2, or
any adjacent pair of R4, RA', R5 and R5', together with the carbon
atons to which they are attached, are joined to forma substituted or
unsubstituted cycl oal kyl or heterocycl oal kyl ring system having from
4 to 6 nmenbers, wherein 15n is an integer fftom1l to 20; R15 and
R16 are independently selgcted fromH, sub%lLtuted or unsubsti hited
al kyl, substituted on

unsubstituted aryl,

suEstltuted het er oalkyl ,, substi tut ed
H Nt ed or unsu-stn it ed het erodryl., %%;2
substituted or unsu st @ het eroayc g\Ha d SubstiYuted
unsubstit ut ed t hey & RI% ar d 6 tegether with the’
nitrogen atonLgG |ch the? ane~aft ached are optionally joined to
forma substituted or unsubstituted heterocyclpal kyl ring system
having from4 to 6 nmenbers, optionally contai m#ng two or nore

het er oat ons; wherein at | east one of members R4 , R4, RS and RS

| inks said 25drug to LI, if present, or to X2, and is selected from
the group consisting R30, R30', R3l, and R3l. are independently
sel ected fromH, 5subft]tutsct or unsubst i*tut ed al kyl, substituted or
unsubstituted heter§ ubstituted or substltuted aryl,
substituted or yh3 ¢d heteroaryl, an subst|£yteg{or

unsubsti t ut ed, fréte ocyclo., i andi v an e er
'le‘i}+— igi;\ and 0

Z

10Exanpl es of suitable cl Eavabi
Lo

NH,

Q
z
>_Z

range from Oto 24

where R is and r is an integer in the

Conjugates can also be formed using the diugs having structure (13), such as the

5 following compounds:

Ao T BREAS

AN
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r COOH In sonme enbodi nent, the drug has structure (9) or (12)

above. Exanples of the type of conmpound incl ude: OiljLOOTh/N% O
COOH N-% 0 0 COOH where Ris F, d, Br, or I. PHARMACEUTI CAL
FORMULATI ONS AND ADM NI STRATI ON I n anot her preferred

enbodi ment, the present invention provides a pharmaceuti cal
formul ati on conprising a conmpound of the invention and a
phar maceutically acceptable cairier

o 115 O *f’”*\% g

CfLNHa

Br\
i« et
N
N

H o NHa
o

Br\
N0 O MY
I/\N O‘j;_[‘é /\@ MEN{\N'\I{N\/\NJK/\/?

N

N

o"\NH2
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5The conpounds descri bed herein including pharmaceutically acceptable
carriers such as addition salts or hydrates thereof, can be
delivered to a patient using a wide variety of routes or nodes of

adm ni stration. Suitable routes of adm nistration include, but are
not limted to, inhalation, transdermal, oral, rectal, transnucosal
intestinal and parenteral adm nistration, including intranuscular,
subcut aneous and intravenous 10i njections. Preferably, the conjugates
of the invention are adm nistered parenterally, nore preferably

i ntravenously. As used herein, the tgtns "adm nistering" or
"adm ni stration" are intepded to enconpass @all nmeans for directly and
indirectly delivering

cokpound to its intended site of act
15The conpounds desgrib erein, or pharnac 'ut'caﬁLy\adkgpagzi}
sal ts and/or hydrat és tqe be 1 Ni{stier sinfjly, in
conmbi nation with oVhet conpbudds df yHe nvBntien, and/or in
cocktails conpited” wi th otfhermtherapeutic agen O course, the
choi ce of therapeutlc agents that can be co-admnistered with the
conpounds of the invention will depend, in party on the condition
being treated. 20For exanple, when adm nistered to patients suffering
froma di sease state caused by an organismthat relies on an
aut oi nducer, the conp ds of the invention can be adm nistered in
cocktail s containing laggnt & fised to treat*t he pain, infection and
ot her synptons and |o§lﬁ ects commonly associated with the disease.
Such agents i nclfUds, Nanalge5|cs antihiotics, gtcﬁ{ZSV@
adm ni stered §@" ¢ ancer tE e n@nt e Cco unds
may be adninistered i n coBktai 4!@ f@géngzggnd/or
suppl enmentary potentiating agents. nhe conp &s yoa'éo be ©
adm ni stered in cocktails containing agents that . at the
side-effects of radiation therapy, such as anti-Bmetics, radiation
protectants, etc. 30Supplenmentary potentiating agents that can be
co-adm ni stered with the conpounds of thedgr ygntion include, e.g.,
tricyclic anti-depressant drugs (e.g. am ne, desi pram ne,
am triptyline, clompranng tr|n1pran1ne xep|n nortr|ptyl|ne
protriptyline, anoxapi &-naprotlllne) n trlcycllc
anti - depr essant dryug sertralin 20 ong._an Fan)
Ca+2 ant agoni sts 5\ am |, nnf it} endi ;ﬁll ne and
caroverine); anpho rlﬁln t> og es (. g., tanDX|fen
ant|arrhythn1cHg* (e.g., Pqusie y> antlhy tensi ve drugs (e
reser pi ne); t hi ol depleters (e.g., buthionine and sul foximne); and
cal cium | eucovorin. 5The active conpound(s) of°the invention are
admi ni st er ed vaRfe r$£an AftedeRin teGadoe oM Ofto 24,

A. Cleavable Linker Conjugates

5 One example of a suitable conjugate is a compound having the following

structure:
X—L—Dp

wherein L' is a self-immolative spacer;

(2
mis anintegerof 0, 1, 2, 3, 4, 5, or 6;

10 X is acleavable substrate; and

D comprises a structure;
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a pharmaceutical conposition wherein the active conpound(s) is in
adm xture with one or nore pharmaceutically acceptable carriers,

exci pients or diluents. Pharnmaceutical conpositions for use in
accordance with the present invention are typically formulated in a
conventional manner using one or nore physiol ogically acceptable
carriers conprising 1lOexcipients and auxiliaries, which facilitate
processi ng of the active conpounds into preparations which, can be
used pharnaceutically. Proper formulation is dependent upon the route
of adm ni strati on chosen. transnmucosal adm nistration,
penetrants appropriate to the bartiee t o be perneated are used in the
formul ati on. Such penetrants ar¢/gay ﬁiy kngmn in the art. 15For
oral adm nistration, the conpo s _/can, be forpul ated readily by

conbi ning the active conpound(s) wt ? 2 '%ally accept abl e
carriers well known in the art. Such) abl e the conpounds of
the invention to be fornulated as tg yredr agees, capsul es,

| i quids, gels, syrups, slurries, &nd the |ike, for oral

i ngestion by a patient to be treated. Pharnaceutical preparations for
oral use can be 20o0bt athaet tﬁaoidgdychpiﬂﬁnbeﬂqatebtemagbrhyubgrtﬁt&d&rng a
resulting m xture LOCess fter

addi ng suitable aiXl qlgtélirgldé] f[l%e& ‘f’lrug(gnbxc d@b marg?’li Fb‘"’ fute§P1 dr agee
cores. Suitable ewcmpnemﬁsaapewMMhﬂaampmcuIar flllers such as
sugars, 10l uding | act0Rg 6 SHAGARR indlRARERY clecfl ﬁaﬁ@mb%m& Il ul ose
preparations such as, for exa : ze starc eat starc rice
starch, potato st'éﬂ“t’:‘ﬁ“tuﬁéplﬁfll fbstigiash o P%ﬁg%ﬁé&@ﬁetﬂlﬁékﬂw heteesiatoph pEegle

25hydr oxypr opy| megday) o %hé gl &;&ma&@m MR EERRMNAL SN bdi QS8
and/ or pol yvi nyl pyrrol.i done desired, disintegrating agents

may be added, sucﬁ“ﬁ%“?ﬁ%m€¥6@§“WWH%€H“%BWVVVWVFmﬁ$W¢GPbH@WQO‘agar
or alginic aci d ommamﬁ@k&h&ae&emﬂkﬁuch as sodi um al gi nate. Dragee

cores are, provided w sui t F st hi s purpose,
concentraygd 30sugar é%?ﬁ??%’ %%fﬁggmﬁgg& &thh may optionally
contai n gum ar abi c, téﬂ*o;apahbﬂyberhqpted;ﬁymmhmtdmmed oro@ubapabd ged,,

pol yet hyl ene glyCQE?uﬁaﬂﬂﬂﬁw&m %Q%thgkﬁﬁhgggllacquer sol utions, and

sui tabl e organic solvents or so nt m Dyestuffs or plgnents
may be added to the Rafslagnemberseldeteifenn toarimepssiftos of GOMSRY L BHRI'on or

to characterize djfyfqanent conbinations of active conpound doses.

15 wherein
R'' is a member selected from the group consisting of H,
substituted alkyl, onsubstituted alkyl, substituted heteroalkyl, unsubstituted
heteroalkyl, monophosphates, diphosphates, triphosphates, sulfonates,
acyl, C(O)RVR", C(O)OR", C(O)NR'*R'®, P(O)OR"),, ,
20 C(0)CHRM™R", SR™and SiR'*RPRM™,
in which
R™, R, and R' are members independently selected from
H, substituted or unsubstitated alkyl, substituted or unsubstituted
heteroalkyl and substituted or unsubstituted aryl, wherein R'? and
25 R'? together with the nitrogen or carbon atom to which they are
attached are optionally joined to form a substituted or unsubstituted
heterocyeloalkyl ring system having from 4 to 6 members,

optionally comntaining two or more heteroatoms;
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Phar maceuti cal preparations, which can be used orally, include
push-fit capsul es nade of gelatin, as well as soft, seal ed capsul es
made of gelatin and a plasticizer, such as 5glycerol or sorbitol. The
push-fit capsules can contain the active ingredients in adm xture
with filler such as |actose, binders such as starches, and/or

| ubricants such as talc or magnesium stearate and, optionally,
stabilizers. In soft capsules, the active conpounds may be dissol ved
or suspended in suitable liquids, such as fatty oils, liquid
paraffin, or liquid pdi’yetsnglednad whisiciokisher preseatcdd lisero and witen pickent R s
may be added. All a,{dqprgﬂ.gj@iylgdqgﬁnﬁlgrcy&&%ﬁjl.iﬂ%gmdni stration should be in
dosages suitable for such admnistration. | For buccal, ]
admini stration, the cdhpdsixX onsCHayoined lesaidraciprspnyl o widgh evkeren

| ozenges formul ated in conyegtiensd grnner . For adm ni stration
by inhal atjon, the cog%%ou‘nds5 for,use according to the pr esent

i nvention are conveni ént Ry: Heépd e pednambers indereaienilnielegtid Gep fegrouB pr ay
pr esent glti on frolrrltohﬁml@%larduzﬁdndﬁlaﬂdysglg?flasam&elautblihmmmtwatrjﬂ,the use of
a suitable propel]lant. e.qg. i C odi f . uor onet e, .

trichl orof | uor orre‘t“ﬁgtﬁgfmealg‘é’hF“g’rstb”t“&ﬁeéef?%’r %F%Bﬁ@?ﬂgg?%gnsum%ﬁdde or
ot her suitabl e gabaterdaycibdikyl casbstivftedhepreegdontiyy; dogerN3oNRERE, dosage
unit may be detergj 15 is glis k s delsi ek a1 eter

anmount. Capsul es gtr% gai??@&]g%sﬁo’m%d? ’é%?%{)i’gﬁf’oq@ug T”Iﬁhahﬁg

i nhal er ol0 i nsuf f PEHBRNEEE b ahprdingta peEtof oM AiRARIGR A tqeotheterith2® ni x
of the conpound agghq aes ARG RS dRS GreJHFY @ Ryh AGIHRSEPE: St ar ch.
The conpounds may be fornul ated for parenteral adm nistration b
injection, e.g., WyubBligd cyclgrlkekar sefereryelogihtlivng diemibariosiont 9thj ecti on
is a preferred newbask-Qf admnistration for the conpositions of the
current invention. Formulations for injection may be presented in
unit dosage form e.g., in ahpbules or in nmulti-dose containers, wth
25an addets preservative. Thieacarpasion xagd;may take such fornms as
suspensi ons, solutions or Iglsrunldﬁilozps.nidgeg(jelﬁ/ 9 2 eo#s g?_rt\uit%l es, and
may contain fornulatory agen?s suth a@ LS PER |ﬁg,rm§ abrizs r?é and/ or
di spersi ng agents nay uhabsithtreldkyk subktitated drhvsubstivggt Hejerrabkgll, pobtitweduy]
pynt!idone, agar, of alghifedty dllinfy Sl RekeRke-S0AMLARRQY UM

al ginate. Pharnmaceutical fornulations for parenter aladm ni strati on

i ncl ude aqueous 30sol yrjubiigtegtheeiveycinatkyly endsuhshitieA asunsypsiineepepidilubl e
form Addigionally, syspens Ong RfodelB: et thy/QursRAROM A SHiBRYePRe
prepared as appropriate oily injection suspensions. Suitable

| i pophi l'ic sol vents oftAsa¥;aq whonafyjoingd toffgim 3 subitifutedog ppyubsiituied s a e

oi |, or synthetic fat hyterdgicBalRA@E System@alin@SoRt yd meheal ephally
triglycerides, or |iposones. i njection suspensions nay

Aqueous in
contai n substances, \Aﬁ?rﬁﬂmi’%té"lpgé@gwﬁ’ﬁt@m PBEosity of the suspension,
such as sodi um wherein at least one of members R*, R*, R® and R Jinks said

25 drug to L', if present, or to X2 and is selected from the group consisting of
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car boxymet hyl cellul ose, sorbitol, or dextran. Optionally, the
suspensi on may al so contain suitable stabilizers or agents, which
increase the solubility of the conmpounds to allow for the preparation
of highly, concentrated solutions. For injection, the agents of 5the
invention may be fornulated i n aqueous solutions, preferably in
physi ol ogically conpatible buffers such as Hanks's solution, Ringer's
sol ution, or physiological saline buffer. Al ternatively, the
active ingredient may be in powder formfor constitution with a
suitable vehicle, e.g., sterile pyrogen-free water, before use. 10The
conpounds may al so be ositions such as
suppositories or reterg i ni ng conventi onal
suppository bases suc . r glycerides. In
addition to the fornulsati gfis des #ed previ o sly, the conpounds nmay
al so be formul ated as a depot preparati &i® Suhnd ong acting

formul ations may be admi ni stered by,.15i npl antation or transcutaneous
delivery (e.g., subcut@aneded| ®wbr fntraruscularly), intramuscul ar
injection or a transdey mal ch. hhus, or exanpl e, the conpounds
may be formul ated wt ui fec or hydrophobic materials
(e.g., as an emulsiongn pt abl ) or ion exchange resins,

or as sparingly soluble derj i or exanple, as a sparingly

sol uble salt. 20The pharmaceutica cé%positions al so may conpri se
suitable solid or gel phase cawht:&hsS or excipients. Exanples of such

carriers or excipients include hutsate notsdimted tao cal cium
carbonate, cal ci um phosphate, §a$%03% éﬁggré?e%@QPFEEQfggﬁﬁﬁﬁPb%e
derivatives, gelatin, and spbitiyueros usuishitves alpg| spbttinyddemensgbyiopds. A

preferred pharnmaceuti cal qgggg&hiLﬁgnha?ﬁu&ggﬁg@h%bﬁgg%g&gghpted for

injection 25 such as intravenous it njection and I n out 0.01%
to about 100% by wei ght ofunsubstitated eptesennjliagdsubstitiiedse anypwitntei0% wei ght
of total pharmaceutical copREsidid 41 adhe drug conjugate may be an

ant i body- cyt ot oxi n conj ugate ere the anti body has been selected to
target a particular cancer. 30Y[S1PBRggRPHm L1t0o6." Also within the scope

of the prgsent i nveRhicobr saiidle ddivdlel@RerOhcid®-LMLQANRXEDand
cytotoxin-linker and agent-I|inker gonj ugat es of the cytotoxins,

linkers of the invention angzgyig;ﬁﬁin-cle vabl e substrates of the
i nvention. Exenplary librar } d conpounds, nore
preferably at |east 100 compound, eve fably at | east 1000

conpounds and still nore preferably | ea$t 100, 000 conpounds. The
libraries are COCH .

In some embodiment, the drug has structure (9) or (12) above. Examples of the

H S
so— LT
O
gug

_R OYO COOH

type of compound include:
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inaformthat is readily queried for a particular property, e.g.

cytotoxicity, cleavage of a | i nker or a substrate by an enzyne, or
ot her cl eavage reagent. Exenplary forns include 5chip formats,
m croarrays, and the like. Paral l el , or conbinatorial,

synthesis has as its primary objective the generation of a library of
di verse nol ecul es which all share a conmon feature, referred to

t hroughout this description as a scaffold. By substituting different
noi eties at each of the variable parts of the scaffold nolecule, the

anount of space e orab$e inalibrary grows. 10 Theories and nodern
nmedi ci nal chemi st ry cate the c{Qﬁept of occupi ed space as a key

factor in determ Re vea col a

gi ven blologlqaintﬁrget eatlng a o] cul es,
whi ch explore;N Iarge‘bercentage of the tangeted ac@ t he odds of
devel oping a highly efficacious | ead conpound i ncr @ dranatically
15Par al | el synt hesj |s/§enerally conducted on @ solid phase support,
such as a polymeri n. The scaffol Sable

intermediate is em cal |inker.
Reactions are ped o { dlfyHt e sc ffocd mhlle tethered to
the particle. Jakiation® i f reagents and/ ofO%acti on conditions
produce the sfructural diversity, which is the hallmark of each

l'i brary. 20Pariatelrek Fsginshesi s of "small" nol ecul es (non-oligoners

wi th a nol ecul ar wei ght of 200-1000) was rarely attenpted prior to
1990. See, for exanple, Canps. etal., Annaks de Quimca, 70: 848
(1990). Recently, Ellmann disclosed the solid phase-supported
parallel (also referred to as "conbinatorial") synthesis of el even
benzodi azepi ne anal ogs al ong with sone prostagl andins and beta-turn
m metics. These disclosures are exenplified in 25U S. Pat. No.
5,288,514. Anot her rel evant disclosure of parallel synthesis of small
nol ecul es may be found in U S. Pat. No. 5,324,483. This patent

di scl oses the parallel synthesis of between 4 and 40 compounds in
each of sixteen different scaffolds. Chen et al. have also applied
organi c synthetic strategies to devel op non-peptide libraries

synt hesi zed using nulti-step processes on a polyner support. (Chen et
at, J. Am Chem 30Soc., 116: 2661-2662 (1994)). Once a library
of uni que conpounds is prepared, the preparation of a library of

i mrunoconj ugat es, or anti bodi es can be prepared using the library of
aut oi nducers as a starting point and using the nethods descri bed
herein. KITS I n anot her aspect, the present invention provides
kits containing one or nore of the conpounds or conpositions of the
invention and directions for using the conmpound or 5conposition. In
an exenpl ary enbodi ment, the invention provides a kit for conjugating
a linker armof the invention to another nol ecule. The kit includes
the linker, and directions for attaching the linker to a particul ar
functional group. The kit may al so, or
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alternatively, include one or nore of a cytotoxic drug, a targeting
agent, a detectable |abel, a cleavable substrate, pharnmaceuti cal
salts or buffers. The kit may al so include a 10cont ai ner and
optionally one or nore vial, test tube, flask, bottle, or syringe.

QO her formats for kits will be apparent to those of skill in the art
and are within the scope of the present invention. PURI FI CATI ON 15In
anot her exenpl ary enbodi nent, the present invention provides a nethod
for isolating a nDIecuIar target for a Ilgand cytotOX|n or cleavabl e
substrat e-cyt ﬂA A (i : A : ] S @Ncl| eavabl e
substrate X2 or h%@tger)é%fm%ﬁ@lng&gmg tHa, ?efsgt't ﬁbén\’lm?ﬁ%@éssd ﬁarmaceutlcal
contacting a cellular preparation t hat |ncludes the target with

i mrobi | i zed dBRPHEARCOMPHEREHIPITRGYI o Hic inveriep pisha ltblemeeﬁcatlheccme@éept or
and the i mohidiezed 20 conpound. The cytotoxin of the invention
can be i mpbilized on an affinity support y art-recogni zed
means. Al t®ernati vgﬁﬁomP‘PPél %@FP%JPB%?CFF‘ igFudine %ﬂ%ﬁ‘?‘jpf@édccﬁ@? P or
nmore of the cshe&vadsﬂuemsubs:t n;ait.ce@tmeof,bﬂhﬁrdsm@fecitd‘pq:anmemgl Ofiide

I'n yet another . xe ar t. .th ent|o rovi des

A ke S e R e e e A

i sol ating a thatrgetotlimited tbyiphatgb, ynautiédnnlzealonetalomanarnucesaafnftesnnztl ynd

chr omat ogr ap t e

o1 oy ent 1 obspEaNidk Ao ekl e EITE) SRL AR, SRl

bi opol ynels byedsions. iPrifergply, ttelcenjtrgetsee@frthetmtmﬂ@t areeasimfirdteredamategierally, more
support ed ch%ﬁmgghygﬁ&gghgges with a high degree of 30selectivity.

The literature is replete with articles, nonographs, and books on the
subj ect of affi ni fyUehpeasintisgrmsimipiseingdem alaigeFipB T Eteadsdsf f i nity
chr onat ogr aphycosdppe QN tridans Gr@HEtlly AXd iA@reb® B Bing b EADOGH @ Ndinth®l kite
preparation agd use. A sanpling of those references includes:

Cstrove, Ko8®Ensynol . 182: 357-71 (1990): Ferment, Bi oeng. 70:
199- 209 (I]5990) HDt&n:gmﬁdtmhs. desd1becﬁe&ﬁ10tiﬁih@t@‘l‘aceuﬁ&ﬂy a&%iatﬁ&a(tﬂz@%x) ;
e cat] O Bl RGN R BRI OSSR Siercompounaspr
Eng., 4: 44142 ii%978) andNr SIhpNaaA}acmﬂhl@ldmﬂfed\hlrtmmpeutﬁ(a@f)n’fs 55491:@1%
(1975); Guilf 951& cﬁttheﬁigeuticla 1ts BBPQIbe H 3 GEREQRM thé‘(lonlpogd

Si npson 5 (ed (1976); N shikawa, Proc. Int. p
Technot Prot é'?"ﬁ“tSQp"l“ fappiidoin, pa| o9 et cpydiiondeirg ietsdonat i on, Sandber g
(ed.), 428 35; (18f&amp Fidnl attmc;sttteqn@fséagtt@mxn&fﬁo%ﬁzat%%,state/étttswI ty
Chromatogr., Proc. |Int, g%L . 25- (1977) (Pub. 1978); and AFFI NI TY
CHROMAT OGRAPHY 27 SRR AL Wﬁ@i&@ﬂt‘ceﬁ)@ﬁﬁ"%}t"éﬁlds Of &g m)"e““PF?Ea“IbFes S

Li mdt ed, Oxf addiniskerglitcdkiikIBainingd hese uel wsiead the pam, tnfRtiér 4nd Baie anpl e
gui dance in

symptoms and side effects commonly associated with the disease. Such agents include,

e.g., analgesics, antibiotics, erc.

25 When administered to a patient undergoing cancer treatment, the compounds may
be administered in cocktails containing anti-cancer agents and/or supplementary
potentiating agents, The compounds may also be administered in cocktails containing
agents that treat the side-effects of radiation therapy, such as anti-emetics, radiation
protectants, efc.

30 Supplementary potentiating agents that can be co-administered with the

compounds of the invention include, e.g., tricyclic anti-depressant dings {e.g.,

imipramine, desipramine, amitriptyline, clomipramine, trimipramine, doxepin,

nortriptyline, protriptyline, amoxapine and maprotiline); non-tricyclic and anti-depressant
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10devel opi ng particular affinity chromatographic nmethods utilizing
the materials of the invention. In the present nethod, affinity
chromat ographi ¢ nedi a of varying chem cal structures can be used as
supports. For exanple, agarose gels and cross-linked agarose gels are
useful as support materials, because their hydrophilicity makes them
relatively 15free of nonspecific binding. Oher useful supports

i nclude, for exanple, controlled-pore glass (CPG beads, cellulose
particles, polyacrylam de gel beads and SephadexTM gel beads nade
from dext r an $¥ad (Hi etvrineotizedonsand Doy - CONG UGATFEONET (ERSC@RIUSE 201 n

addition to tmdlgﬁwmﬁh&fn%d@a@lvaﬁgasgn{pu&a@cnd%ﬁﬁfahmﬁlm@glaav@g the
present invention also provides a nunber. of nethods that can be

practi ced ut PPy HETYBRIOYREde &n‘ﬂi“%‘éi?ﬁ)t?@ﬁliyééﬁeai‘“’@c%‘égbMﬁ/ent| on.

Met hods for usdefishes; heoldey@elk(egamdthmm hr@atieoxaile) (kind Gat6iln@ badvbén.
substrat e conjuga i.nvention . inc il

i nhibiting the gr g&ﬁ%“&r‘“’%"dﬂnﬁﬂrﬁ)e 5 ATGRtoy a‘?&ﬂ‘ﬁ‘r“ls@éﬁ%v’%ﬂe °b’§ﬁlz?§f’mb‘é| l
treati ng cancghantaceeddal r@paﬁaonpmerenah@enmwmddslm aimdmisinlr viigor@r
DLt n0 R B LAPLESARION 2L, Aoal o M CHREETRERT,

i nfectious diOseatgéwnmewsentacwgdmtﬂemﬁuhemigﬁbm@ratmt@n a@ftymcatlufmnuluei 1h or
cancer cell, a%%%hl%nﬁéﬂﬁﬁéonem:ﬁ&‘é?fn%% fe ?ﬂwgtab@lc&ﬁ@rt L&ﬂn.%%m o

cell that expresses an auto-inmune an reventing an aut ol
di sease, Hhd speipigenind geyxibinsies. Wh@‘bfﬁ%@é@lﬁ?@@@se th préZeCOFPPYE 1t30  of

use conprise pﬁ?ﬁ‘amlﬁ'ﬂvﬁfch REh eOhs@ bhiabBilicaB Y Chlo@$ fRmIRIBIE dePéndéhe BdbraN
in need there an effective anount of a drug-Iligand conj ugate or

dr ug- cl eavabl® SYBSHHAEBLHUYARe. In some enbodi ments, an enzyme is
separ at el y adni ni Edlaﬁﬁdmsaaltab:amlsuﬁnobq&m&s apepfihateank pirtehtotiae T unmor
or target cell cl eavabl e

d t
substrate co erTmﬁte%?w ¥ ﬁgm fisie { gﬁ%laqoﬁsg e g%ﬁh i aa&g%%a fl yfkggw? Pl g,
for exanplie, cancBw pcrahulonisnutiore t}dlcsrelarsaeds@an berfheciatdus:didy sye@s®ining an

ani mal . Conpqgl aul\%’lémgélqd(gﬁ%ﬁﬁﬁ nfa?elhuéa %p{?zg)le c%lrs%veﬁ %ncm‘nq}{ hg W19

subj ect the conposit maceu accept abl e manner vm'th
a 5phar maceutSuehalrigrsensbdethe ‘\‘P@P&W&ﬁﬁth%m@tl%ﬁb@@mwlmﬂ asfrabietrepiy, esent

invention ar %mgéégvdapﬁgs 11qu1ds els, syrupsTshﬁugsuguglﬁﬂstloﬂs Qﬁ’cﬁﬂé ﬁl@nfoféal
particularly useful Fr eat nent cancer and

i nhi bition ofn&e#ien Hﬂf‘ ?4“54“ t‘bbaﬁctleé‘ﬁd o?ha‘éi“aﬁﬂﬁﬁ‘ﬁﬁl PR ?“"&Tf"b‘aﬁld’é? Caé &1 in an
ani mal . CaNCebtained sofld a{cqmﬂn Gﬁfoﬁﬂﬁ/ gﬁﬁcﬂlﬁlg 4 1|eﬁﬂtmg|nﬁﬁ{ulédﬂ§ pmbets;mg the NOt

limted to, a tasi.s, an i.sease i sor
characteriz edmbveﬂh@f)‘ﬁ? tPlAging Fq‘m‘a? 3 lﬁﬂe*‘clgaesﬁ‘?é{ foroR%y ﬁb?‘?ﬁbr or flepgee
prevent ed by ceesr Suitgild extipisiits tubgin dartigraifjans hob s dagugmchﬂangahioae

substrate co Iexes o) i nvent. on. l.ex delijvers
the drug to gPl 5€ manmt‘ql,lm oGl cglmiose ]é; [fa:a iors such as efor exzrample malze staxcﬁ'\

or cdancer
wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose,

25  hydroxypropyimethyl-cellulose, sodium carboxyniethylcellulose, and/or
polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as the
cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium
alginate.

Dragee cores are provided with suitable coatings. For this purpose, concentrated

30 sugar solutions may be used, which may optionally contain gum arabic, talc, polyvinyl

pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions,

and suitable organic solvents or solvent mixtures, Dyestuffs or pigments may be added to
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I n one enbodi nent using a drug-ligand conplex, the |igand
specifically binds to or associates with a cancer-cell or a
tunor-cel | -associ ated anti gen. Because of its close proximty to the
| igand, the drug can be taken up inside a tunor cell or cancer cel

15t hrough, for exanple, receptor-nedi ated endocytosis. The antigen
can be attached to a tunmor cell or cancer cell or can be an
extracellular matrix protein associated with the tunor cell or cancer
cell. Once inside the cell, the linker is hydrolytically cleaved by a
tunor - cel | orthctabiete prdeaget coatings &ir dteatificpicntoe bz actarzedifbyntrehbiagiony t he
drug. The rel 2388d dhpddnd Hsdshen free to diffuse and induce cytotoxic
activities. In an alternative enbodi nent, 20 the drug is cleaved from
the drug-1igand cBnsRutisehpesiPaatianhevhidhset becistd oradly. ipedvds@pshdiichpsulgnd

the drug subsaaueﬂgelayin aewai ﬁqabﬁsegnéa%aﬁs@lel made of gelatih3fd 4 HIS@RCk: K Ri nd
to, for exanple, or cancer cell, a tunpr cell or cancer

cel | antigen éll\ll‘r‘F‘eh‘” S%"”é‘ll T}ll"é’“&ﬁtf‘:é%“él%‘fﬁ“ﬁ’lléﬂ“l lﬁ‘ﬁﬁ“r“"%@ﬁlﬂdlﬁFS’ééﬁ‘E’éP‘e
cell, or a tummrfileedubh 8Nace3s)GRbersakh asasrhidhgaeﬁndvdamhcahﬁ s as tale or

extracellular mat ri x _protein ass ' the tupor . 25 cell
cancer cell. "H¥&%HY é%tl‘e At oL a@vsf@ll& lswhbs feapayrsy (e pegive %?"B’ﬁl”fdfcul ar
tunor cel |l ormaydadssoheébt sutpgpied inldneabéSf IgyEs, stdhes faytp eilsfiqui g, o
cancers Lhat a0 BReEhlRShEYe! N add @Rl sﬁll&a@§9§bealdpeé A0 Dihulallf G001 C€

of |igand. vabl e SubStrat e
conpl ex, the %41é@maialﬂéwselmlﬁlbatnedomesahwlpéel Sbsh smindsyatjowe (or ot her

entity that can C#cﬁ'@ﬁf&aﬂaﬁﬁ:ﬂ%ﬂ%"tﬂé&}n BQ%S by ?Aﬁ%ﬁfbﬁh%ﬁﬂeMI h the

tunor or other target cell. Once I n contact W t e enzyne, the
cl eavabl e sub%apast ”F@at&‘:l‘@av'“éfﬁmwyﬂlm@leénzyrre t hereby rel easing the

drug. The rel easepordimisirSioh BEMn{4RE, thdcotphindS R MR dcdoRigHGSME Ple@hOXi C
activities. The cl eavabl e sgbstrate a be cl eaved i nside or outside

of the tunor BF{RAFSLIERERLY dpfgred ™ O{ RGOS Y SPIRLNEEHLIOP M can
be eff ECt13\/6|pyeb§di‘leﬁitfﬁd(b©ﬁth‘lebﬂlzaﬂ, vl mdusbyafh hetsbplogdianfe £ eavabl e
Substrate and %F s ed

resent les of
pr ecancer ous WIS |u8rr?§ne?lﬁ 5 t¥1gﬁ°m%u°“f a"lhé“é dighigipte Fme O@Sﬁfrﬁgé{b&
i ncl ude, but darmlenmthdl suifable gast blthmacpﬂaa;sasmlzehlwpmqbllaslosage whtspl dsi a,

colorectal 5 Qigtler)ﬁﬁr?ed b?%folv{ain%a%%t/ @ 'iv%r a &E.e(ll‘]‘ixrﬁo gpgob\elc!s Snd cAHEEs of

papi | | omavi ruses, ychen planus an I sedse.
Repr esent at i ¥&- é%alrm‘r)@@e t3fan driplerr dnsuiFlator s be fermaatedayntdieing Faﬂvog\étlred by

t he conj ugat ey binkd ébq{i:’roulﬁldﬁd a{uﬁaw@ﬁo“ldamaleesqcﬁa%clom s@Rpcer, colon
cancer, pr oSt at e cancer, | mel ano na, br east cancer, ovari an

cancer, testicul aTheéa?lE‘é]Pds "éﬁ*‘d@e éoa?lﬁlé‘ied o geqiteral aingiistsation Ry Wiss{eeahcer |

pancreatic Capeéis mﬁ&mcmmammfmlar ah;eaanese;rp;efaaaalem@aalcer
cervical canc arent to the

et mant | A iR ign R SR To ARssitops i s ot s ion e R AR ERY oy et o
subst rat e useehyibapreiveted dnjnitgashg fomn elge inchpsdes U‘Qhulﬁhéﬁe: corftaifiedd; g@th S

the drug iSO taE gdd%ajggsenla > l‘fﬁe% 39&1(};1'; % ?af(je such t% Tﬁs aa suaFengm?sr .solu%ons

enbodi ment, sent 1 nven n provi tes a ne
cell. The or emulslom in oily or aqueous vehicles, and may contain formulatory agents quch as

suspending, stabilizing and/or dispersing agents may be added, such as the cross-linked
polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate,
Pharmaceutical formulations for parenteral administration include aqueous
30  solutions of the active compounds in water-soluble form. Additionally, suspensions of the
active compounds may be prepared as appropriate oily injection suspensions, Suitable
lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid

esters, such as ethyl oleate or triglycerides, or liposomes. Aqueous injection suspensions
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15 nmethod includes adm nistering to the cell an anobunt of a conpound

of the invention sufficient to kill said cell. In an exenplary
enbodi nent, the conpound is adm nistered to a subject bearing the
cell. In a further exenplary enbodi nent, the adm nistration serves to

retard or stop the growmh of a tunmor that includes the cell (e.g.
the cell can be a tunor cell). For the admnistration to retard the
gromh, the rate of growh of the cell should be 20at |east 10% | ess
than the rate of growmh before adm nistration. Preferably, the rate
of growt h wi |maysentpiatsehsdeads, athich émeprse2i@Nisc@OYpf BOYWsPeBOoH. s\61 % soTi0s
80% 90% or &Wﬂ@l yell§15§%p§5ﬁgtol Efcfe%?atn tf&gﬁ}a&@%sﬁé‘g Btﬂngyﬁ t ' cal
conpositions suitable for use with the present” invention inc

conposi ti ons ‘i??ﬁté‘l“éillﬁbll‘:h@blh@ﬁ o BTG R leqitass e sabiviliy ofdlr qoﬁlp@lmdb o

t her apeut i caldiywedfRGhdpM@ricHee Hi_'f}tﬂy, don@ntratddRol@dfond "B MjecBbd, B LbE of O
achi eve |t i nt ended u gse. The actual anmount effective for a

particul ar adfﬁ inyegtie ejformylatsd ferausons soputignss prefershly dhehyaigiRgiraly on

bei ng tr eat edtompeiberoafraiaiich i dnkeyvorfife Ringde salGiANdr phisiolsldal salidehi n
t he capabili%jgs_of those 30skilled in the art, especially in |ight
of the detail'8d°ti scl osure herein. For any conpound descri bed
herei n, the ther apiuhitivel.lte aefifedngrédicat rmapueii posaiar foen fontdnstahtloy with a
determ ned fr i sma concentrations
will be thoséﬁg%ﬁgéﬁggg%%%%ﬁkgﬁ%g%ﬁrﬁxé&g%&g§h§?s) that are capabl e
of i nhibitdon cel Fhepopapirdonay diope irppated in gt fenpogitiorsmpdds ment s, t he
cellular act 's\ﬂ)ﬁoyitoh@s &aetén@a%énea%% b, néynQinﬁﬁqonvlﬁ{ogﬁtsuﬁh&éﬂﬂaases such as
concentrations of active conpound(Sj that "are capable i nduci ng at
| east about ZORR byter her gyesidenos or hlgher i nhi bition of cel lul ar

activity are presgntililodb ele@brim@tiont AescRRl GRIHLAGE M@ korhphdintaly @Ro 6f

cel [ ul ar act|V|t§fhn tge atient QHbe nmpnitored to assess 5t he
appr opr i at end¥@UE{edapgdspptiteparation, FuchAREATHRe Py RtgRs R P admimigred by
dosage cars bemgmmuﬁh@dmmpmamdﬁsmﬂwd@mnmanMﬁmm@uﬂﬁhhﬁﬁﬁm&hﬁﬂ@es|red
{)ﬁrefggteﬁ'??cgri?t{a%h]l:sﬁ%im %nfectlon ora har{sgve 1Pal Ipatnl‘(ljwﬁms ?% exam ?e Ehe corréqogrédsbréay

ective anbun use i n s’ can
det er mi ned fwgﬁnanhﬁéwﬁhmdaMspdﬁmrwexmwmméwuanduae(é@r%hmm&ﬂgommn be

fornul ated t i ' 1 [ S ound
to be of  ect (e PR R(ERobioh Fithiy RinCONEEANEAL balbid Ml B PR ReleC
by noni tori ngs g&aiigglaelubksibi ti on and adj usting the dosage upmards or

downwar dsyg as desgie Jageha@R@M4Eeompoasitions Asd NG RRGHIe!sGidbleYoiff dr gathye dose
can al so be determ ned, from hupman_data for conpounds whi ch are known

to exhibit siHPEP’ FRRIEAECHIEICE 3 SUeqTiFser BxsiPiepidnclydp Prtats ngddeited an
be adj usted hasgnoeutdase rcahamlpm;pmt@amam& aldrh, isty¢chandipedancyaak, t he

LU ll atin, airng)poyymels such asp ?fgthey(ijene glycolt he known conpound.

A preferred pharmaceutical composition is a composition formulated for injection

25 such as intravenous injection and includes about (0.01% to about 100% by weight of the
drug conjugate, based upon 100% weight of total pharmaceutical composition. The drug
conjugate may be an antibody-cytotoxin conjugate where the antibody has been selected

to target a particular cancer,

30 LIBRARIES
Also within the scope of the present invention are libraries of the cytotoxin,
cytotoxin-linker and agent-linker conjugates of the cytotoxins, linkers of the invention

and cytotoxin-cleavable substrates of the invention. Exemplary libraries include at least
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Adj usting the dose to achi eve maxi mal efficacy in humans based on the
met hods descri bed above and ot her nethods as are well-known in the
art is well within the capabilities of the ordinarily skilled
artisan. In the case of local adm nistration, the systemc
circulating concentration of 20adm ni stered conpound will not be of
particular inportance. In such instances, the conmpound is

adm ni stered so as to achieve a concentration at the |ocal area
effective to achieve the intended result. For use in the prophyl axis
and/ or tr eat nidrrompgunds, memoeeferrbdy wles 10Qcoatpmoxingbn wetk preFeaably at least

proliferati Omoo@c&ﬁﬁ%ﬂﬁwk ald g nﬁfé’b‘?&&&ﬁl?&thé}& 160 o@%hg u%&serﬁghsa%gag}énd

of about 25 O Is preferred
RM bei ng pr efigpfemg that Ihwadﬂspalﬁl@ﬁtn RIBISHATRERPCRSY: &18-- BIPHPHFIS elepvgsiof of

t he corrpoundsmm&%eah,la&dneh@raﬁb&ymbwbmalcleyvag@ﬁg@nff EQEARY Wimd intRI4day
to about 10, 0 0 r‘r%ﬁ%lg{\{ nor e tg ically fromabout 10 ng/day to about
e e

1, 000 ny/ d%y icyogaye4pg (e fi¥om about 50 ng/day to about 500
mg/ day. Stated i nPirgllelrsr @inbmaﬂ;onﬂrﬁymb@dy&ammgbﬁmmpytmcﬁaé thd@@a@@@ drange

from about 0 bout 3 Lkgl nor e .t om. about
o 2 o ohout ey Rk g LT R deaRy® el Bl bRy 10
ng/ kg/ day" f ghis desenmpibeash snajfokdy /Ayaybsontily diffifrdog mdiijes at each of t]henvaaﬁbld east

sone embodi ;:5{3} iof T%qu:z{ﬁ%mrlﬂg&:ﬁﬁs Mun{ oﬁp@cgexg[?lalbf%hé ? i;ﬁl%&gﬁﬁ% growth

can be 1 jt y or less or exa oses can be
0.9, 0.6,10. SFhe‘@m@ld m@erg megicinal heniglry agrocgte thegpaskptiofpatepiedspade ass

(referring t %eﬂﬁkt@xsmggteﬂrﬂﬁnéjtﬁy&}icagﬁ oftd Wvedl 'Eéjrgpogﬁd %}ﬂ&%%w@%ﬁbﬁd%@&le

such as an anti body-d conj u ate Prief er abl
conj ugat e gr e BY Crﬁﬁ'égﬁfi‘h‘ﬁﬁe hO%rafrﬁ%iewérc dxnl?few@rgmﬂlqeym age

anount over ahd@igberkp@de, B oddasdevdidpif a0BIS; effidacitds 168 38hpoaRdBcrease
enbodi nent s, Ehe dtunor is a human-type 5 tunor in a SCLD nouse. As an

exanpl e, the 'use can be a CB17. SCI D nouse (avail able from
Taconi c, Cer rrant ORanglleNYithesis is genel’ElQr copdubed oMDLES pinke ﬁ:ﬁjﬁﬂrﬂﬂhﬁﬁ il i on,

dosage anount erya a ed i ndivi.dua t QVi de
pl asma | evel o0 g'tl%ggi%d%‘leﬁfagt?@r edq¢ et 4uutit{ljenl e Ié‘f:et”i ‘i/ee"“’?%% te@ﬁgé 10 the

particular c |r¢sm tyal chémmichil Galter. o&ﬁau@mnge cmtogtto niedify x soafible whilaretbered
embodi ment , % &Q?QHJ?Q %a@cﬁ‘lﬁ lelgdggrgs zrm(alo} Qgcu'oﬁ]y&mn'm[% &1‘3& tpéastmctural er

adm ni ster ed in relativel concentrations nu t1 nmes
day. Al ter natdivpeity which ?Wﬂﬁ@a‘ﬂ?@f%ﬂcbjb@lrﬁabl e to administer a corrpound

of the imention gl GhiBls fhRet hMeuf? HoRBLigoRlc QMM sdechBr WSSt 8
200-1000) was rarely attempted prior to 1990. See, for example, Camps. et al., Annaks de
Quimica, 70: 848 (1990). Recently, Ellmann disclosed the solid phase-supported parallel
(also referred to as "combinatorial”) synthesis of eleven benzodiazepine analogs along
with some prostaglandins and beta-turn mimetics. These disclosures are exemplified in

25 U.S.Pat No. 5,288,514, Another relevant disclosure of parallel synthesis of small
molecules may be found in U.S. Pat. No. 5,324,483, This patent discloses the parallel
synthesis of between 4 and 40 compounds in each of sixteen different scaffolds. Chen er
al. have also applied organic synthetic strategies to develop non-peptide libraries
synthesized using multi-step processes on a polymer support. (Chen er al., J. Am, Chem,

30 Soc., 116: 2661-2662 (1994)).

Once a library of unique compounds is prepared, the preparation of a library of
immunocoinjugates, or antibodies can be prepared using the library of autoinducers as a

starting point and using the methods described herein.
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| ess frequent adm nistration reginen. This will provide a therapeutic
regimen that is comensurate with the severity of the individual's
di sease. 15Utilizing the teachings provided herein, an effective

t herapeutic treatnent regi nen can be planned whi ch does not cause
substantial toxicity and yet is entirely effective to treat the
clinical synptons denonstrated by the particular patient. This

pl anni ng shoul d i nvolve the careful choice of active conpound by
considering factors such as conpound potency, relative

bi oavai l ability, patient body weight, presence and severity of
adverse 20si dgyffects, preferred node of adm nistration and the
toxicity profiTe of the selected agent. The conpounds,

conposi tions and Fenpiel srset thveressidBveRoniPrR St Fifs sonigiing eneohmpre of

illustrated hye éoh@oﬂﬁ%mbﬂ?osftﬂaﬁéoffﬂfél ihveWion TRESR N APLES t%%&m@ﬁd
toillustrate, but.not to mt the clained invention. MPLES

Material ahd REPHEIRE it errarlasmirdiachelht pveninn mewdes @il fofjcanvasting o q
t enper at ur es lake agh ¥R infent@Qb aftheCabIsdulss ToEX intlp@k SHeiliOR:S, MET €

carried out at_roo m or nbi ent . t enper at ur typi cal | .30 r e of
From anour - 193500 ey ke SR EbRY b Pnbiot Relie: Yt a0 o
rotary evaponmmnmwdmdmnmhedmmeﬂwgﬁesgnmacﬁmgpnm@amgagﬁt5daﬁmmnrg)
with a bath t S i O S
typical ly f OI] 5 Wg é@%rgglgiuﬁttg%gpﬁag%ag%tlg:al ‘}{1{2%1 &u%éf:% %‘hé)lIlt th 3!6}&% ]gncﬂl%e ya

i |1 ustrati®n confhiper apddptipirg]y pesi of moreaad, eshebe. ﬂeetl;t @@Ie ?Jrsmiuet Qthexx hi bi t ed
satisfactory fgflﬁlra[é"\fﬁ KD GHiIe a%ﬂa&ﬁgg%lsey(;f'slﬁﬁlin tg%@andwe%\!lﬂﬁi B Lofdlo Pk ded
for illustration only; and | ow ng conventional abbreviations
are al so usedW“ﬁ%“Wﬁ@Pﬁlng point), L (liter(s)), mL (mlliliters),
mmol (mllinmles), g (grams) nmg (mlligrans), mn (mnutes), LCM
(liquid chro "%ﬁﬁﬁﬁ bqass spectronetry) and h (hours). 51H NMR
spectra wer e egsvreed—on a Varian Mercury 300 MHz spectroneter and
wer e consist ent V\Intahothdilexea@&ijgd’m&ﬂdlﬁiaﬁtumé pie@st invehesil peatdeshinkthad foer e
reported in p Lrane th | si | ane.
El ectrospray r?ﬁaatéigg gm?aig mlal la{/\%?%”( 2?1 r%c} ¢ g\c,}né’hmzf? varb i Sum% ?{ 8@1%\PI
365 nmass speditventimet \ehﬂch Hi:iid@ tretht dtavahiraduyses Xier l@apdsK”f Oiredthby priislablyt son
Mcrolit Lab i

chr omat ogr ap%Bﬁﬁ%&é géﬁacm éﬁnm gmﬂ?%t% tﬁaggldrgr(géss ﬁ’g"% e]:ta\ty 2;‘? %’e@n %ﬁbishéw

anal yti cal HPE@J%&@ thsesby Bir ‘ﬁ’éa ﬂmmléwtﬁé‘feelathr—nncqaicw@addhe immphilizeth Pr oSt ar
210 i nstragrenbmpubdl @ Phenonenex Luna 5 p.m C-18(2) 150 mm x 4.6 mm
colum or a Varian Mcrosorb-W 0.11.tm C 18 150 mm x 4.6 nm col umm.
Aflowrate of 1 MCFHPR*RQEDGEigR FaLF “ﬁmﬁ%ﬂ&ﬂ‘il hitn ity 9PPert BoYyY
buffer B overartd&oghiftd tr@ensOR1tdfifvElQ, (HOOGdrinf e be iBnY¥RiEedding one or more

of the cleavable substrates or linkers of the invention.

In yet another exemplary embodiment, the invention provides an affinity
25  purification matrix.

The method of the invention for isolating a target will typically utilize one or more
affinity chromatography techniques. Affinity chromatography enables the efficient
isolation of species such as biological molecules or biopolymers by utilizing their
recognition sites for certain supported chemical structures with a high degree of

30  selectivity. The literature is replete with articles, monographs, and books on the subject
of affinity chromatography, including such topics as affinity chromatography supports,
crosslinking members, ligands and their preparation and use. A sampling of those

references includes: Ostrove, Methods Enzymol, 182: 357-71 (1990); Ferment, Bioeng.
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15 minutes with detection by W at 254nm Buffer A, 20 nM amoni um
foimate + 20% acetonitrile or 0.1%trifluoroacetic acid in
acetonitrile; buffer B, 20 mM ammoni um formate + 80% acetonitrile or
0. 1% aqueous hifluoroacetic acid. Reverse phase preparative HPLC were
performed on a Varian ProStar 215 instrunent with a Waters Del ta Pak
15 pm G 18 300 mm x 7.8 mm col um. 20 EXAMPLE 1 CH2CA1 20 0 H Qu

1, --FnocOSu, H2, Pd/C, MeOH H21,1"--"N'Yrt"" 11041

OAN--.% "N':"A-0)< 4 98u%860% HCl , THF/ H20 (3/1), 37C OEf On
70: 199-209 (1990). Huang er al., J. Chromatogr. 492: 431-69 (1989); “Purification of

enzymes by heparin-Sepharose affinity chromatography,” J. Chromatogr., 184: 335-45
(1980); Farooqi, Enzyme Eng., 4: 441-2 (1978); Nishikawa, Chem. Technol., 5(9): 564~
71 (1975); Guilford e al., in, PracT. HIGH PERFORM. LI1Q. CHROMATOGR., Simpson
5 (ed.), 193-206 (1976); Nishikawa, Proc. Int. Workshop Technol. Protein Sep. Improv.

Blood Plasma Fractionation, Sandberg (ed.), 422-35; (1977) “Affinity chromatography
of enzymes,” Affinity Chromatogr., Proc. Int. Symp. 25-38, (1977) (Pub. 1978); and
AFFINITY CHROMATOGRAPHY: A PRACTICAL APPROACH, Dean er al. (ed.), IRL Press
Limited, Oxford, England (1985). Those of skill in the art have ample guidance in

10 developing particnlar affinity chromatographic methods utilizing the materials of the
invention.

In the present method, affinity chromatographic media of varying chemical
stmctures can be used as supports. For example, agarose gels and cross-linked agarose
gels are useful as support materials, because their hydrophilicity makes them relatively

15  free of nonspecific binding. Other useful supports include, for example, controlled-pore
glass (CPG) beads, cellulose particles. polyacrylamide gel beads and Sephadex™ gel

beads made from dextran and epichlorohydrin.

DRUG CONJUGATE METHODS OF USE

20 In addition to the compositions and constructs described above, the present
invention also provides a number of methods that can be practiced utilizing the
compounds and conjugates of the invention. Methods for using the drug-ligand conjugate
and drug-cleavable substrate conjugate of the current invention include: killing or
inhibiting the growth or replication of a tumor cell or cancer cell, treating cancer, treating

25  apre-cancerous condition, killing or inhibiting the growth or replication of a cell that
expresses an auto-immune antibody, treating an autoimmune disease, treating an
infectious disease, preventing the multiplication of a tumor cell or cancer cell, preventing
cancer, preventing the multiplication of a cell that expresses an auto-immune antibody,
preventing an autoimmune disease, and preventing an infectious disease. These methods

30  of use comprise administering to an animal such as a mammal or a2 human in need thereof
an effective amount of a drug-ligand conjugate or drug-cleavable substrate conjugate. In
some embodiments, an enzyme is separately administered so that it becomes associated

with the tumor or target cell.
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HCl 5 98% 5 Synt hesi s of Compound 1: To a sol ution of

2- bronvoet hyl am ne bromde (5 g, 24.4 mmole) in DMF (50 nL) was added
di i sopropylethylamne (8.5 nL, 48.8 mmvl e) and benzyl chlrorofornmate
(3.48 nL 24 4 mmole). The m xture thus obtained was stirred 10 at
roomtenperature for 2 hours. The reaction m xture was concentrated
and the residue was purified by flash chromat ography on silica gel
with ethyl acetate/hexanes (3/7) as gradient to give Conpound 1 as an
oil (4 g, 64%. 11-1 NWR (CDCh) 5 3.54 (bs, 2H), 3.61 (bs, 2H), 5.12
(s, 2H), 7.36 (m THHug-ligand conjugatSytirigesiiagablsf sulstrato cemmlext hfgurgent

sol ution of %@%ﬂguseﬁf‘foﬁé&tmgl?m Q%r@@éaﬁéel Jaﬁtoﬂﬂﬁxnx%éa@eeoﬁﬁé&mwt yl
ester (3.27 g, 15.59 mmol e %J was added potassium

carbonate (5.8gge i agima Préamﬂézﬁi& aﬂ'é)tna@ tﬁ‘?ﬁ“leﬁ’éigél)ém’(@ymld”@@ 59

nol e) . The  gibjdd: te RorhpidiSioR R ladh ARE NS PidcdkBR ndhnel QA 0ver ni ght . The
reaction mxture was congcentrat ed ?nd t he residue was EE}urlfled 3%8

fl ash chrohat @‘Fﬁ‘ﬁﬁﬁi‘: H eESe Yo ogH T i ROREIAT T PEepSR B IHRLG R RIOYI9Yg)
as gradient to give Canpourt: izveasonadipatichlafiyBust{2] @y the B84ment dflcaMddFind
(CDC13) 60.92. (m. . 46 .9H),.1.86 1H), 2.53 1H), 2.80
(i 2n) o, 8 Fhintkipn oeyfiabipctiphor & ufgifolr bl o Sty 1) 1
7.36 (m 5H) ;CanGs,MBa pE@hgerd@ GondMon,-itdiutdbrbutlistof 1118182 t¢, Muldioy, metastasis, or
Synt hesi s of 4 nmol e)
and pal | adi umggn %}%3@% éA‘(C gz%:%;'z%‘hyg&%gﬁﬂ}%%{wg(}égﬁ %ﬁ? beguea&i Eﬁced
under hydtbgeevarterdypHemissationdhesinredisand mdmcteembbﬁdzsmtecomﬁéesrnffdmur e

thus obt ai ned,\as instdib#, e@h.@éon%gseaaﬂvgsth%mgn@& e deQbr andPMiS.  The
pal | adiumwas filtrated e reaction mxture was concentrated to

dryness to give COMpBERPIIeasusis 2greligndrogplog duyisandseecifiix irdosoD) 8

0.94 (m 6H) ,or dsséctatds withQncerlee® 3r { DS or- o'éh])lssoéliat&oanﬁgﬁn. BEDausedr As/cldsH)

1, 2.73 ( mprc%(ll_lll)'li'ty to the ligand, the drug can be taken up inside a tumor cell or cancer cell

15  through, for example, receptor-mediated endocytosis, The antigen can be attached to a
tumor cell or cancer cell or can be an extracellular matrix protein associated with the
tumor cell or cancer cell. Once inside the cell, the linker is hydrolytically cleaved by a
tumnor-cell or cancer-cell-associated proteases, thereby releasing the drug. The released
drug is then free to diffuse and induce cytotoxic activities. In an alternative embodiment,

20  the drug is cleaved from the drug-ligand complex outside the tumor cell or cancer cell,
and the drug subsequently penetrates the cell.

The ligand may bind to, for example, a tumor cell or cancer cell, a tumor cell or
cancer cell antigen which is on the surface of the tumor cell or cancer cell, or a tumor cell
or cancer cell antigen which is an extracellular matrix protein associated with the tumor

25  cell or cancer ceil. The ligand can be designed specifically for a particular tumor cell or
cancer cell type. Therefore, the type of tumors or cancers that can be effectively treated
can be altered by the choice of ligand.

In one embodiment using a drug-cleavable substrate complex, the cleavable
substrate is cleaved by an enzyme (or other entity that can cleave the substrate) that is

30  associated with the tumor or other target cell. Once in contact with the enzyme, the
cleavable substrate is cleaved by the enzyme, thereby releasing the drug. The released
drug is then free to diffuse and induce cytotoxic activities. The cleavable substrate can be

cleaved inside or outside of the tumor or target cell. The type of tumors or cancers that
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Synt hesi s of Conpound 4: To a solution of Conpound 3(2.1 g, 9.72
mol e) in dichloronethane (30 nL) was added FrnocOSu (N (9-

15F| uor enyl met hoxycar bonyl oxy) succinimde (3.28 g, 9.72 mmole) at 0OC
The m xture thus obtained was stirred for 2 hours at OC. The m xture
was concentrated to dryness and then the residue was purified by
flash chromat ography on silica gel wth 100% di chl or onet hane,

foll owed by 0.5% net hanol in dichloronmethane and finally 1% net hanol

i n di chl oronet hane as gradient to give Conpound 4 as col orl ess oi
(2.55 g, 20 @by ecffegtive]y-vRI (2EDEAIRYedGY G Ihdqick, of Slejvabld substragechnd 3H) , 1. 52
(s, OH), 2. 28(ihedbhoymd 14 (M 2H), 346 (m, 2H), 3.89 (d 1H), 4.24
(m 1H), 4.44 (m 2H) 29 (m 2H), 740(m 2H), 7.64 (m 2H), 7.80
(d, 2H; LG M (EE‘IH‘EbS*S?ilvf RSt eAHCERnceIprOPondifions Yhat mazbe ayateskOy thea 78
(MEK+) . Synt hagjuga@f inGRRPRYRE n& Timled @: ﬁ&hﬂlﬁslaolﬂr aﬁla@mm@l cBlofeded’ MU,
0.4 mole)_in 25 t et r ahydr of uran -mateng& 5 nm.) was bubbl ed HC1
gas for 5 TrmPoPRE a?‘é‘éfé‘??/f?ﬁs RFUEG Argilifi au |Pr"1?1g?in”é(tl“%37@“w&‘?‘ﬁl e t hen
the m xture wasucodGewbrsatiesel 0 dryness to give Cbnpound 5 as solid
(168 nmg, 98% whigh was used i wi thout furt

bur 111 ot on 11 ORRY L ayleg btss bty a0 g i eopere 5 55 (i
1H), 3.18 (mcorzhﬁa,teS&cldlBe bnoaye RH)imited 1@ Sufghanckkyolodead@r, (pmstateldyncert . 42

(Lcn:]_ I\/éH% ES| 3 \3)%@5‘}()%,:}&31&%%%3) e%%ﬂéﬁ) 0va17 an cﬁnc:éls{/egtg%lag%j)gtel Cl\é?cagcgr reé'zd)

To a sol utd orraeskr, Ndpaytcheer pangiegisas ke sterich ninger, @2l cacer, wal@aml e) in
THE (15 ) vias;added: ﬂlméusé}mguwlﬁbgésmaﬁgaﬁwééﬂ?e%ngnau%k&ed afilR! ©) -

The m xture thus obtained was stirred roomt enperature overni ght.

The sol vent B e @pticHd ligand ot H@V?%%1UBWéteWE§llpﬁﬁ Fenjugete BRp beIchasen such

chr omat ogr aphyatam@tslchmgelthe\mxﬁd}u&@%o&krﬁy&temaﬁtﬁmu n hexanes as
gradient to give

s colorless oil
(CDC13) 8 1.46 (b ,““ § ?dd e}, e pLeseng imyventign B*ﬁ"‘(j% m*‘éﬁ? of %1%“%& ‘(“6‘; TE‘H)
7.06 5(m 1221 I)ethod includesQymintesing tonﬁe e Bpabtiaelt of a cdripodnddlthetihv@nitiodf
Corrpou nd 6 ( 77f¥'1c rT%’to l§1 lgm OI’ i dz} ?I %&ﬂg)org%ge% & c?rré;%ound 1& ac}mlmste;ed ?ddEd

2-ni t r obenzenésur
di i sopropyl etahymmqaeng tﬁ©®llp Iig fuzthﬁaxmblﬁe)mtathmﬁ. the *daumtwtlm‘rﬁmhus

obt ai ned was t§Iela'fcf cﬁ'%ogthe gm &f%mﬁgr%apfgau&gﬁ QHE@%]‘] thyagl &f 'bé/ ?ﬂtno

renoved and the 10 due was purif romat ogr a
silica gel wictHh- f@v}@eeqdﬁwqtrawtafwd ﬁheﬁéw&n@graéﬁsofgfoa@ e cplbﬂgp%e

Conpound % as: ¥t lWe%thndhe(llte &, gr@wth %élf%@e adr;u:laisgratNNRP&%%st)]e ftelor49
(bs, 9H), 2.47 and 211),

(255 9y { ity bl e 208 98 SR8 ko BoeobBlost: o o
Conmpound 7 ( 32@piemEly s@pfedmol e) in DVF (5 nlL) were added carbonate
pot assium (164 ng, 1.19 mmol e) and net hyl iodide 15(148 pL, 2.39
mol e). The m xture thus obtained was stirred at room tenperature
over ni ght. THéfestblew®sigesvas renoved and the residue was purified by
flash 25 Pharmaceutical compositions suitable for use with the present invention include
compositions wherein the active ingredient is contained in a therapeutically effective
amount, Le., in an amount effective to achieve its intended purpose. The actual amount
effective for a particular application will depend, inter alic, on the condition being
treated. Determination of an effective amount is well within the capabilities of those
30  skilled in the art, especially in light of the detailed disclosure herein.
For any compound described herein, the therapeutically effective amount can be
initially determined from cell culture assays. Target plasma concentrations will be those

concentrations of active compound(s) that are capable of inhibition cell growth or
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chromat ography on silica gel with 10% ethyl acetate in hexanes as
gradient to give Conpound 8 as yellow solid (370 ng, 65% . '11 NMR
(CD30D) 8 1.35 and 1.52 (2s, 911), 3.16 and 3.21 (2s, 3H), 3.26 and
3.29 (2s, 3H), 6.93 (d, 1H), 7.20 (m 1H), 7.6 (m 2H), 20 7.68-7.80
(m 411); LC-Ms (ESI) 444 (MeNa+), 460 (M+l(*). Synt hesi s of
Compound 9: To a solution of Conpound 8 (355 ng, 0.85 mmle) in

di chl oronet hane (5 nL) was added trifluoroacetic acid (5 nL) at room
tenperature. The reaction m xture was stirred for 30 mm then
partitioned bétisieernn erefeybd adetiateats,(tOBllvhractaiid issaleest 23% thhiboeti. Thnget
anmmoni um bi Caﬂ’lggﬁ%ﬁ z%g’tgls gil—:)ctlv c@ﬁp&fn%ﬂhzﬁ alleQXﬁBle d&ﬁlo\ﬁﬁgﬂ %OW th

brine (100 n1_ dried over and ‘concentrate to give the free
am ne (Conp &% %%@e\e@nm%toehlsfm inaib(nzrref qetularg gty are-pIchvIy prefocd)
62.68 (s, 311’])he Sreadthgt Sf m};’}lﬂmn (@Céﬁllﬂ(‘ ﬁetm%pll;i)the p@a&&aﬁ%méﬂorﬂd?@ AGks{ M
111), 7.48 n]ﬁ)af ? 1H), 5 (m. 2H), nt e5|s of
Conpound 10: Pﬁ”ﬁ’dﬂt‘ﬂ‘ﬁsé’ thBPla%Ef‘er‘ﬂﬁﬁﬁ’ﬂcegt“(“QWFhl‘Fﬁed @dSQF%’fﬁS

di chl or onet hampsted &witkds ov@svnatided adfib e iRSIgaRE pdréeniagd dfefnﬁon{«ﬂm pL 2.5
mmol e) at 30 0OC. he xture s s rred l&r 30 min a d con%entrated
to dryness to giv @3‘%5&% g ?"F‘é“c ‘AIHSC"("?@‘“?O“‘@ PRSI EH Ras
used i n next ctdp wd&hﬂmnedffmdnemal paddld. iFoadxhmple, aliokeNMRuMEICEBYe 63. 25

5 g S e Rl el
(MeNa+) , HP2 apipafs] Thy dos@g irt hegihscapbe Ginsfed bngoritbringelislaiolibitipromd of

Co d 10 bDVF in TI-1F (3
) vore added BRETS D RANTIRL CE R Al bt L 1T (

1- (4- (hydr oxymet hﬁ»lt')eﬁﬁ@quﬂaﬁff?f@yefimwaﬁsohﬂr@f%ﬁ@ﬁ%b@myldetaf%anate

238 ng, 0.62 cﬂiﬂpdauﬂals w}hlzﬂ\héitn%h Wéxﬁiﬁ]t ﬁ@ﬂWﬂhﬁi&rﬁ@olc%gY 1 RBviidd: PR JppRde)
and dii sopropd\él eth he m xture thus

obt ai ned was “St§%t te %@df‘ﬁ'rt q‘ﬂa éoa"&ﬁﬁ‘%} lgﬂ%mcméheraéﬁw&ledand
t he residige mp@xwhg‘domﬁa:hywifcﬂ AS knodii cOpineg r aphy on silica gel with

5% net hanol in di thane r adi oun 1 as
a solid (90 ng, ‘8 F%ﬁwﬁ%%a o e E’a“%fﬁeg%gﬁ? %
311), 1.79 (r(hescmb&t)d ab@fe@@i@h@?he(hmls a8 drt Wwell-4ndvh i@ Bart Isfell viathfdhand 5. 17

(2bs, 2H), Cgpgdl-@HQL th%%ldérégysﬁl%daﬁz 5-7.26 (m 2H), 7.37-7.72 (m

8H), 7.80 (m T-HE), 751 (MeNa+), 767 (MK+).
Synt hesi s of Conpodbrdrasef oty agmigistrafiop.dbe yfterdo ipplntiog cotcepBationgf 0. 11
nol e) 15g n a%ls(e?ed%&%dﬁﬁ& @11@%€|S‘éiaf952&é1§:§'ida';§|@t§r% banakhEnkA&sWe 0. 33

mol e) and t hi ophenol : he m xture thus obtained
was stirred éPmP‘b‘Bﬁid"taéfﬂf‘ﬁéi%fia?@t? ghieye ﬁmﬂﬁ@tratfpﬁét tEolocd pe sistiveéhoved
and the resi dugcva@s iieHded le@t. by flash chromatography on silica gel

0 .
i S henol L0l R A T i SRS 12
(m 3H), 1. 78el{uir phifleratian, 4 Girdul@ing A3hi)tion 3f MmiBst@ e c(ompoﬁﬁl)of ab@autl? (bs,
7. 30- 7. 60 m 3 Yo B e Viabor el ot Sy
Sy n][ h )es! S gf cjlC}:llorrplbattmg J(icla@s foz'aa]gaﬁgmohsmhmunmf G(E c@upvpnna dekcAZd @&Emrtfplczﬂly 12
mol e) 1 n al . e
(180 M., O. 3% ﬁi%%?ﬁ? #E@g mgyxtt are usq"%g i I%yﬁgg gltgmrap%%? /8% for
1 hour. Then ‘¢ #heuit.00p mellayyaed most typically from about 50 mg/day to about 500 mg/day.

Stated in terms of patient body weight, typical dosages range from about 0.01 to about

30 150 mg/kg/day, more typically from about 0.1 to about 15 mg/kg/day, and most typically
from about 1 to about 10 mg/kg/day, , for example 5 mg/kg/day or 3 mg/kg/day.

In at Ieast some embodiments, patient doses that retard or inhibit tumor growth

can be 1 pmol/kg/day or less. For example, the patient doses can be 0.9, 0.6, 0.5, 0.45,
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25 concentrated to dryness to give an oil (72 ng, 100% which was
used in next step without further purification. To a solution
of the oil (72 ng, 0.12 mmle) in 5% N nethyl pyrrolidone in

di chl oronet hane (1 nlL) were added Conpound 18 (see Exanple 2 bel ow)
(25 nmg, 0.06 mmol e) and N, N-di net hyl am nopyridine (22 ng, 0.18

mol e). The m xture thus 30 obtained was stirred at roomtenperature
overni ght. The sol vent was evaporated and the residue was purified by
sem -preparative HPLC to give Conpound 13 as an oil (15 ng, 35%. 111
NVR ( CD30D) 813,42, 0.b% or @ Hupolkediby dr186 (réfaying td)mold 08he (ing) of Bid)drug or a

A1), 4804 d}@@mﬁ%? fyh Ben by arty Bl Pl e At St (1
(d, 1H): LC MBnig@siarowthQBthe (uierthen adpBB efeRlinge Yaily HOAS: :(rmnamven a
Synt hesi s of &ﬂ@@&‘éf‘ﬂas@éxm d-ggs ﬁa%Q%lsltlgdnféQm(Bgdn%{@%%o}% ArhafBpe 0- 011

mol e) in dichloronet hane ded trifluoroacetic Cld

(0.5 m.) at r%?hmssii@ﬁa@rsat&@exw e CT? Bmowsh g ks tR I RE G vaguse

stirred at rogmiheapes aldhie, (je%anagmnmmyt es. Then the m xture was
concentrated to dr%/ness t “36%1 an oil which was used in next step

Wi thout furt her photioHiegaipdeg i admirisiationodoioee GRAYTE 1 TF IR FreASe ¢ ed

am ne in di Chhdiﬁfmm? fbﬁ]iﬂ@nc(e@;la@nﬂie}elmme a&ﬂﬁl&f&ddh@;ﬂ@ﬁﬂ@&%(ﬂve&m{tﬁa ng,

0.012 mmol e), d| nmet h - 10

phosphont unhREFN BT ERIRETTRBY B o b Bk

di i sopr opid etdaybamil n@m(d&gm the DvOidn eambe edmimikteredrimetlativelythiphs obt ai ned

was stilted AL

evapor at ed a?lc Jeﬁte regﬁqgﬁjel vvas$el %fﬁgitee gg\;eiy’ IH&Y §€!keléﬁg?%s%r :‘{@ezmHPLCt

gi ve Conpounddmipistes a gempsipd qf@engventsm% Hﬂnm\ﬂkeffm@m)cegfallom}an@@dlsela 10

gzg]4 ?_E% (1 q%b él'gauelzt%mungbtrﬁg)n(‘él%me%k%hu %11?}90\(1&921 Cﬂé_gpeutg‘: 1gg?mél§that 1556H)
m

4.20-4. 45 (mCOGlmf“S“@tesfethzth%"e(lfﬁ of fhgyndividugls Ctl%‘ése 2H) 7 20 7 70 (m

22H), 7.7i5 (d, ZFQJtlllengglﬁk deBingsfrhvidel Gerblp aﬁEﬁéc}wc the ul(ld\ﬂ'ﬂth%nt regimen

Synt hesis of Co und To a sol ut 006
s o ey P et S e s PR it e Y
room t enper atttdtlitehe cTh@alZQnmm{ derm@ndhiatdd byodhé ﬁmmﬁdlr paisntS Thik pl@chiatshéuddm

t emper ature fl? olve the cgreful %1%@ gvc comt é’:ljlh n51§ Oncfac%v}:sast das E:c?mp%ﬁﬁltp ess
to give an oi was used 1n nex )b fher
purification Pofﬁw:yalclgmelma@mlabﬂhtytmeeﬂ@quymﬁlgéf piotentei aod\bm#ntlﬁ%dﬂﬁ in

di chl or Onﬁ h%ﬁl@ effé]cts fel‘{@f rﬁod@g{'j%msnanon and the toxicit p1ofile of the selected
(N-{y-nal ei m dobut yr oxy}succi nim de ester 3' .5 nmg, 0.012 25
mol e) and di*B%6pr opyl et hyl anine (2 pL, O. 012 rrrml e) The m xture

t hus obt ai ned MST&tcbhﬁ&ﬂdsanxﬁ}féﬁlH&zﬁﬁﬁm%tﬁJdU5ﬁh§ REsed ifV@MIon abFERP! Vent
was evapor at eql ue was pur sem - Ere aratlve HPLC

to give CorrdeHHa“idsta{Ee “éﬁmEJF‘lthit‘éo”Swnﬁhe“eiWP]e e 9t utgot
1.04-1. 13 ( mto Bindk the lafed (ventdhl) , 1. 75 (m 1H), 1.90 (m 3H), 2.23 (m
3H), 2985and301(25 6H), 3.05-3.25 (m 6H), 3.60 (m 2H),
3453552(m 6H), 3.64 (t, 30 2H), 3.80 (m 2H), 4.05 (m 1H), 4.35
(bs, 1H), 4.41 (m 2H), 4.55 (m 2HEXAMIPRES(m 1H), 5.15 (bs, 2H),

6.78 (s, 2H), . 7.35-7.65 (m 11H), 7.90-8.00 (m 3H),
7.77 Ed, 2E)|), ‘%‘%"5’8“"%‘%@?%; LC- NS (ESI§, 124;0(M+H+). ( K

In the examples below, unless otherwise stated, temperatures are given in degrees
Celsius (°C); operations were carried out at room or ambient temperature {typically a
30 range of from about 18-25 °C; evaporation of solvent was carried out using a rotary
evaporator under reduced pressure (typically, 4.5-30 mmHg) with a bath temperature of
up to 60 °C; the course of reactions was typically followed by TLC and reaction times are

provided for illustration only; melting points are uncorrected; products exhibited
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EXAMPLE 2 Benzyl chloroformate, Her, Hair"' BrTHE, D EA HCI,

H Val - O Bu, 0K2CO3, 100C, 0 OABrovernightA --Aritorc"1"- H Synthesis
of Conpound 16: To a solution of Fnoc-Cit-PABCH (2 g, 3.98 5 nmol e)
in DM (45 nL) was added piperidine (5 nmL) at roomtenperature. The
m xture thus obtained was stirred at roomtenperature for 1 hour. The
m xture was concentrated to dryness and then the residue was purified
by flash chromat ography on silica gel with 100% di chl or onet hane,

foll onwed by 10% et hanol i n di chloronethane and finally 30% net hanol

i n di chl or omesatisiastena $1-YHRdh&ot micoangiwieal BrtCiyteldPABPH vilsd foolllostiatiss 0i |

( 19, 10 90% only; and the fI@ov@n%&l‘l%‘hﬁ&lgl a%gleﬁét?] E axE éﬁ)q_s]ed %ﬁ; (&Eltlr%go%‘?), ﬂm" e)

in DVF (4 nL) Wwere ad e conpoun Ssee
Exanpl e 1 f orlijsiahadrilbliy:s), muplnitioglenys (gearrzs Hgéméyglm min (minutes),

di i sopropyl etiyyMamiidie dhiloicd¥aphyIm84 mrﬁ’lﬁy) a‘g@g(}gghpg; ure thus obtained

was stirred at ro mterrperaturefor The sol vent was
evapor at ed® and t héi NBIR S@%‘i“&&’é*e\%subqﬂﬁflfllvé‘ﬁawm%ﬁﬁowgb%He%ﬁoi”%?éef ?-'ﬂﬂLC
to give the Gampeufident Gitate anipdd strhichdSs. MhemBH Wifts ddde PRt

(m 110 3. 080Hio3 o Bonizihmeti ot hecysibly g i | 2'151)3,
4.39 (m 2H) ,rechrdod orf HDBerki Fmer 8ciGOAKII3HS mads spdptromete3 OEemental by alyseks. vdefe (M
2,15, gy €654y ol S8 i 2005
Synt hesi slbf cGompoanehys ETgerak slefﬂqiﬁfi(bWO@fesf@oRpwn@h@@ar(ameﬂ HELCO. 25

was performed on either a HP 1100 or a Varian ProStar 210 instrument with a

Phenomenex Luna 5 um C-18(2) 150 mm x 4.6 mm column or a Varian Microsorb-MV

0.1 pm C-18 150 mm x 4.6 mm column. A flow rate of 1 mL/min was with either a

gradient of 0% to 50% buffer B over 15 minutes or 10% to 100% buffer B over 10

15  minutes with detection by UV at 254nm. Buffer A, 20 mM ammonium formate + 20%
acetonitrile or (,1% trifluoroacetic acid in acetonitrile; buffer B, 20 mM ammonium
formate + 80% acetonitrile or 0.1% aqueous trifluoroacetic acid. Reverse phase

preparative HPLC were performed on a Varian ProStar 215 instrument with a Waters

Delta Pak 15 pm C-18 300 mm x 7.8 mm column,

20
EXAMPLE 1
Benzyl chloroformate, o) HCL, H-Val-OtBu, o o
' DMF, KI, K;C0, 100C, H
HEr,HoN "~ B THF, DIEA @,\OJLH»\, Br overnight ©,\ N/\,N\‘)Lok
H =
64% 1 69% N 2
o
H 9 J< FmocOSuy, Q H O /J<
Hz, Pd/C, MeCH HZN,\,N\:)LO CH,Cl, . o )LN,\’N ‘g’u‘o
98% A~ 3 60% O Ho A 4

HC, 9 H O
THE/H,O (3/1), 37C e o w~H Ao e
rerreerer———— Y -

98% O A 5
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mmol e)) in 10% NVP in di chl oronethane (4 nL) were

di i sopropyl et hyl am ne (131 pL, 035 mmle), N, N-di met hyl am nopyri di ne
(15 ng, 0.12 nmmol e) and 4-nitrophenyl chloroformate (101 ng, 0.5
nol e). The m xture thus obtained was stirred at room 5t enperature
for 1 hour. The solvent was evaporated and the residue was purified
by sem -preparative HPLC to give Conmpound 17 as an oil (151 ngy, 65%.
(CD30D) 8 1.04- 1.11 (2d, 6H), 1.59 (m 2H), 1.79 (m 1H), 1.89 (m
1H, 2.24 (m 1H), 3.05-3.20 (m 4H) 3.44 (m 2H), 3 83 (d, 1H,
4.20 (m 1H), 439(m 2H) , 46 b 2 7.29(m
2H), 7.39 (m I 7568 (M L4 s“ﬁat,'“m@ glu(e 1Hwe.ng®,. 05
(s, 1H); LC M ( 811 H+) Y% B K+)——

Synt hesi s of Conp ound®9: To a“soFuti off*of Corrpoun 18 7(50 > 0. 11
mmole)) in 40% THE i Ng d| chl oronmet hane (8 m.) were added 4-Nitr phenyl

Chl or of or mat e ( 8. JL 3 nele) and M eqhyl AMEETT88 pho, Q.

mmol e) at OC. @g%ure t—h&s—ebtm@g | et Seftzryed réo" 4
tenperature an d sover nfght . The &dlveny was, 15evapola and
the residue was isolated by precipitation in ether and foll owed By
filtration to give BNRC 18 a5, .a yell ow sdf‘wﬁl (60 nmg, 909 . To a
sol ution of the PNPC(¥8 (60,Agi=0:095 mm &) in dichl orong';‘;g,hah(-:-| (5
m.) were added t ppound bﬂtm_per %71 g, @Qe38

triethyl am ne (’Sgﬁ X @/&H R &),- e° i g o huk Opt ai nedwswas
stirred at roomtenpenat ure ovesnight. The 20 sdl t wmas evaporat ed
and the residue was cf)urlfl ed by sem -preparative HPLC to give
Conpound 18 as an™ofl (77 nu, D WuineeC M5 (ESF), 678 (Mi-H+), 700

(MrNa+), 716 ( MtK+ Synt hest Eg:naf Conpglihd 20: Tofa set ution of
Conpound 19 ( &ajﬁ (mDI e3' B"H" d| glatjb oHE hane %ﬁi) was
added trifluoroaCeti roomli2 at ur ¢ T

m xture thus obtai ned vva% Ered at roomtenperatou for® 36 1 nut:es.
Then the m xture was concentrated to dmymess to gl ve an oil which was
used in next step W t hout further pur| f Nt:atl on. a splution of the
oi | in DVF (1 nizgoiiiite a dtl% Rd 17(280 0. 035 Mol e) and
di i sopropyl et hyt—&ﬁ"i—ﬁe (18* fug- 30
obtained was stirred at ro terrper/\t ure oveFfrnl h | vénpt was
evaporated and the residue was purifigd by sem - pr epar ative HPLC to
gi ve Conpound 20 as an oil (36 ng, 709 A% 111 NWR CD30D) 8 1.03-1.10
(2d, 6H), 1.58: Eﬁg""'"% 1, 1H), 1.87 (m £2.23 (m 1H),
2.97 (bs, 6H), 5 (myt 3.97 (m 1H)

4.19- 4.41 (m 6F—1)°, 4.60(m 2 /\46‘9 ot 5. PHCBE, " 2H)
(dd, IH), 7.27-7.38 (m 7H), 7.45 (m 1H), 7 5% 7.63 (m 7Hf, 7. 76
(d, 2H), %85 (d, 2H), 8.24 (bs, 1H), 8.79 (d, 1H), 10.00 (s, 1H);
LC-MS (ESI), 1248 (MrH+).

Synthesis of Compound 1: To a solution of 2-bromoethylamine bromide (5 g,

24.4 mmole) in DMF (50 mL) was added diisopropylethylamine (8.5 mL, 48.8 mmole)

and benzyl chlroroformate (3.48 mL, 24.4 mmole). The mixture thus obtained was stirred
10 at room temperature for 2 hours. The reaction mixture was concentrated and the residue

was purified by flash chromatography on silica gel with ethyl acetate/hexanes (3/7) as

gradient to give Compound 1 as an oil (4 g, 64%). 'H NMR {CDCls) & 3.54 (bs, 2H), 3.61

(bs, 2H), 5.12 (s, 2H), 7.36 {m, 5H).

Synthesis of Compound 2: To a solution of Compound 1 (3.34 g, 12.99 mmole)

15  and valine tert-buty] ester (3.27 g, 15.59 mmole) in DMF (50 mL) was added potassium

carbonate (5.39 g, 38.97 mmole) and potassium iodide (2.59 g, 15.59 mmole). The
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Synt hesi s of Conmpound 21: To a solution of Conmpound 20 (36 ng, 0.024
5 mole) in DM (1 nL) was added piperidine (12 pL, 0.12 mmvol e) at
roomtenperature. The m xture thus obtained was stirred at room
tenperature for 1 hour. Then the m xture was concentrated to dryness
to give an oil which was used in next step wi thout further
purification. To a solution of the oil in 10% DVF in dichl oronet hane
(1 m) were added 10 MAL- PE&A-NH ester (19 ng, 0.037 mmle) and

di i sopropyl ethylam ne (8.5 pL, 0.048 mmle). The m xture thus

obt ai ned was mikiurerteg OQMinchWSti@frdﬁet(&)f’@m@nﬁm ‘Thelrogtion rifikeresosvent was

Gi ve. Compound BT Gu iR B g RALHAEY 1l A6 R %@@8@?‘%@"&"“@?5 12
(2d, 6H), 1.39v|septalpfepxanes @" gfadiep)to give @@nyopyd 23s)pn ofp (DI g fﬁ%)l

2.44 (1 852(H)m %E@Dé@a@@m &4)9946859%61"96 (mlﬁ% 9§3§%% .18 I_?Hi co.
4.73 (m 3H) 31§(T81f€)b%31(2fH)13)é & 19, 5.2Hps. lmf@s((wmqwm ESN 29, |

H, 7.36 (m (%-i-]%tbut?l*)AgSz((mEH%/)él) 7.58 (m 5H), 7.89 (m 2H), 8.24

(bs, I H), ESI) 1423 (MrHt) .. Synt hesi s of
Conmpound 22: To a f joroef Govwoyng 2 (B4 e197200melReng) i n
DVF (I ) V\@ﬁllzaldﬂﬁdl omlm[ czda) ﬁh@) 1(191eﬁvﬂmol B06d8 wzmph&& uitler Kyd@gen

t enper at ur e. hus obt ai ned. .was. st

t enper at ur e faB’POSPheHBEfFSS“’T’ HEROT FEPRE YT I ‘V\‘é@”‘eé gtﬁlf’?cb‘f"@dt”ﬁ? WHPRess
to gi ve the am;mralturmﬂm 2]mmE‘ha,;&EﬁimmWMXlﬁataitaﬁqi)thmdahtwtrmiwlémeI‘

purification. o ”‘fg? i on ggeEQr%ptglln i nanl0 (ﬂ EI\/EE%Q EQIM%IS)%S lgane

(I nm) were aancfe
di i sopropyl etdlandHel 48, IW:I,), 1()53(6&421&);1139@0m THE 237 Xch LIED, 213U, 2Dt ai ned

was stirred at ro f r nt
evapor at ed and th§) 1d ot} Mnﬁ‘i ‘«i‘ F%Ollg%g Ofc rﬁ{mI§ %:lra |vemI—RI5?_1& to
gi ve Conpound’l@zﬂomf«fha#(é‘PmL(‘Igﬂd@dPE‘@@@S“(311(907 1.13 (2d, 6H), 1.60

gm0525|) 24115( ;%Jﬁ%yl%gu’ﬁx %Qﬁ{c’%s‘ég&é"ﬂ (%8 ? 72%"]6()§t(9§m&p§'§3 %. 00

(m 111), 4. s pbﬁnnqﬂyaq st egg'or(Zrhou@ p-I)O"C4TEEOmQ(th viag ¢yncemtra@@ to(dryne@H) |

i|-|)1,4 (7 bg 0 (2|r_ﬂl) and @cxfg&xc feﬁduezm purlzf&ea gﬁﬁ%ﬁ C 1%1lﬁgt0g_lle_%h§ z% glﬁ&a S?H)’ﬂh @DO%O 1(0 _m05

(s, 111); Lcﬂwslomsmyne phgTedmiPi meth%mmémamethar@zm@rgm@ %
methanol in dichloromethane as gradient to give Compound 4 as colorless oil (2.55 g,
20 60%). 'H-NMR (CDCl3) 8 1.03 (d, 3H), 1.14 (d, 3H), 1.52 (s, 9H), 2.28 (m, 1H), 3.14 (m,
2H), 3.46 (m, 2H}, 3.89 (d, 1H), 4.24 (m, 1H), 4.44 (m, 2H), 7.29 (m, 2H), 7.40 {m, 2H),
7.64 (m, 2H), 7.80 (d, 2H); LC-MS (ESI) 383 (M+H-rbutyl™), 440 (M+H"), 462 (M+Na™),
478 (M+K).
Synthesis of Compound 5: To a solution of Compound 4 (177 mg, 0.4 mmole) in
25 tetrabhydrofurane-water (3/1, 8 mL) was bubbled HCI gas for 5 min. The reaction mixture
was stirred at 37°C overnight then the mixture was concentrated to dryness to give
Compound 5 as solid (168 mg, 98%) which was used in next step without further
purification. 'H-NMR (CDCls) 8 1.04 (d, 3H), 1.14 (d, 3H), 2.32 (m, 1H), 3.18 (m, 2H),
3.46 (m, 2H), 3.95 (d, 1H), 422 (m, 1H), 4.42 (m, 2H), 7.29 (m, 2H), 7.39 (m, 2H), 7.64
30 (m, 2H), 7.79 (d, 2H); LC-MS (ESI) 383 (M+H"), 405 (M+Na™).
Synthesis of Compound 6: To a solution of N-methyl-1,2-phenylenediamine (2
ml, 17.6 mmole) in THF {15 mL) was added di-rert-butyldicarbonate (3.32 g, 15.2
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OH H2, Pd/C, MeOHH ?FnocOSu, cH2ci2 4 98%860% Synthesis of Conpound
23: A solution of ethyl-5-nitroindole-2 carboxylate (2 g, 5 8.5

nmol e) and pal | adi um on charcoal (200 ng) in 50% net hanol in

di chl oronet hane (100 nlL) was pl aced under hydrogen at nospheric
pressure at roomtenperature. The m xture thus obtained was stirred
at nomtenperature for 2 hours. The palladiumwas filtrated and the
reaction m xture was concentrated to dryness to give Conpound 23 as
colorless oil (1.68g, 97%. 1H NWR (CD30D) 5 1.38 (t, 3H), 4.34 (q,
2H), 6.86 (ddnmglp)) The @Engsthighbtairel wasstiogd {tdoomtefnperqtu §vefrdght.1 He,
Synthesis of £RERALMOLMER aﬂ-@théleﬁ%é&@dsgﬂuﬁgd b%ﬁﬁ@ﬂ%'agm%éalﬁh%% siffBe gell - 47
mol e) in dichloronethane (5 nL) was ad

mol e). The ntitiereethyhecstasin %ﬁxw@aawa@dwgttiorg%@oapoméémcto roat(m?e f or
2 hours. The g eagf HPRME XDE.ES VBG (16,ORG SN[ ABAY 338 ehs! d.

purified b f?{ ash)tchr oma(t ogragphy (on®21|9 |ca(1 gef| Wi Ebh 1 10’§;§e?2¥h{3l
acetate i Fafds as gradient to give Conpound 24 as a white solid
(2 |2_|)72 r7T!:J,0761% 1 Hs MWRsif SR8 Rbur 71 139 séititionriom é@s(ﬁm&@osﬂm&& (g,
Synt hesi s of éﬁ%&awatﬁ%%@@a‘r@mdsw %?15%5%6%5 EP“lefhkOTé?)(SNgmgéﬁéS
mrol e) in et hanat) aa8ditkbyrop@shyaeaed 7 gohut h]ﬁi&le@ﬁtOE(EQ‘ile(rﬂzmﬁ%uso 49

mmol e) in water, m)... The m xture thys gbtained was s ed at
room t enper atoﬁfag’g%g?s %“ﬁ%fﬁ FELPMBSERET Gi’f‘i’émg’éaﬁ}e Eablﬁe“ltﬁvﬁst‘ﬁ‘i“‘é"eé\é the
concentr atted 1és¢ﬁudmys1;a$1ﬁedlﬁyfgash/&nmt@rdphy difslicn edlivdti @ 0R@hyicas®lnved in
wat er and acidifie 1006 HC fo d t vmth
Et 0Ac. The orhg)éaﬁfscaq EO %Vé%omp(? P?deda qg\];leow NL@%? ’@677% ere lﬂﬁé&@&s
concentrated &1049c{bsy9ﬂé)ss 41 and@i. 61 €20 OLPFAb@ I HAS .26 G AH) £535- 092 (my(, 85). Ny,
929 . 11-1 NWR ( Bﬁgﬁ%; §f gémi%gf%% ’I%%%glttioﬁ'og%orglgdung ?835% mg,70 Bzémgldfjih

1H), 7.33 (d, 1H)
DMEF (5 mL) were added carbonate potassium (164 mg, 1.19 mmole) and methyl iodide

15 (148 uL, 2.39 mmole). The mixture thus obtained was stirred at room temperature
overnight. The solvent was removed and the residue was purified by flash
chromatography on silica gel with 10% ethyl acetate in hexanes as gradient to give
Compound 8 as yellow solid (370 mg, 65%). 'H NMR (CD3;0D) 8 1.35 and 1.52 (25, 9H),
3.16 and 3.21 (25, 3H), 3.26 and 3.29 (2s, 3H), 6.93 (d, 1H), 7.20 (m, 1H), 7.6 (m, 2H),

20 7.68-7.80 (m, 4H); LC-MS (ESI) 444 (M+Na*), 460 (M+K™"),

Synthesis of Compound 9: To a solution of Compound 8 (355 mg, 0.85 mmole)
in dichloromethane (5 mL) was added trifluoroacetic acid (5 mL) at room temperature,
The reaction mixture was stirred for 30 min, then partitioned between ethyl acetate {100
mL) and saturated sodium ammonium bicarbonate (200 mL). The organic layer was

25  washed with brine (100 mL), dried over Na:SQ., and concentrated to give the free amine
{Compound 9) as a white solid (270 mg, 98%).'H NMR (CDCl,) 8 2.68 (s, 3H), 3.30 (s,
3H), 6.56 (m, 2H), 6.88 (m, 1H), 7.20 (m, 1H), 7.48 (m, 1H), 7.57 (m, 1H), 7.65 (m, 2H).

Synthesis of Compound 1¢: To a solution of Compound 9 (270 mg, 0.84 mmole)

in dichloromethane {10 mL} was added 2N phosgene in toluene (440 pL, 2.5 mmole) at
30 0°C. The mixture was stirred for 30 min and concentrated to dryness to give Compound

10 as white solid (297, 92%) which was used in next step without further purification, 'H

NMR (CDCls) 6 3.25 and 3.30 (2s, 3H), 3.34 and 3.44 (2s, 3H), 6.98 (m, 1H), 7.25-7.40
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Synt hesi s of Conpound 26: To a solution of Fnoc-Cit-OH (206 ng, O0.52
mol e) in solution of 30% DVF in dichloromethane (3 nL) were added
EDC (120 ng, 0.62 nmole), HOBt (84 ng, 0.62 mmole) and
teit-butyl-4-am no benzoate (120 ng, 0.62 mmole) at room tenperature.
The m xture thus obtained was stirred for 10 m nutes then 5 copper
chloride (84 ng, 0.62 mmle) was added to the m xture. The m xture
was stirred overnight. The m xture was concentrated to dryness and
then the residue was purified by flash chronmat ography on silica gel
Wi th 5% met hadmekH) A4dlingHHb 7SAEtH0dmet FasLGMBSAESN 884 Gl+di u 0TdPeINER226

as colorless(g,ilK)(184 ng, 2°/c) i1l NVR (CD30D) 8153158(m 2H) ,
1.57 (s, 9H), 171( 182(m1H) 3.08 (m 1 3.19 (m 1H),
4.21 (m 1H), 1048 f ¥ BTQMOI'EHPOf@mZ@WFi 1?(0(111&9@)‘ 7. 49

(m 2H), 7. 56an@1§)% édmuo%hoqimﬁﬁ il e (23|TQ1L) wefe Meed(BeelOin-p A (M-rfit) |
595 ( M+Na+ o a solution of

nthesis o npoun
Conpound (bf%l gﬁ(h?ﬁoﬁ%?{’éyphewlﬂn@)(ll%mﬁﬂyel@%%‘"%l’d%é‘&]mbﬁ“ﬁéer Fdivee (2
mL) at room teesIehas)UN el dlailstﬁylmbpynemé he&lgo@smmeld) avas stirred at
room-t enper atchl‘r e for

hour was concentrated to
dryness and tHERPH ‘h?}“&?i“aéﬁé ’\La& BV“I”F ho ﬂ’i’egr?ﬁf Efb’lﬁéﬁthy
with 100% di cﬂﬁf@fe@mmdyannm sblodnk @mdndw;d bib metdidia elas pln;fﬁdi Bhilak onet hane

d fi [ 1 2% | i.n dichl ient to give a
Soor | nog ¥ FREREBERAN G sl S5 O ST A R i RasuBofly 654 %
mol e) i NIV oripBuniaii)l avesotid ehdahex 4@tk ). SORMEEYDadbing 1a4Bi (he 96 T36p10 (8. 9

nmol e) , the or

pr epar at i on) %nglo}l-éizrfﬁ)ﬂggﬁg crri%gg)’rt I}Tﬂ )IHg ﬁ%%‘h%@%@?éﬁu&g e
m xture thus GBHad, HEH7WaS.26 th 2B 17, ansfﬁ)e’frﬁibm&ﬂ} &CfMdB (BSIHRar s.
The m xture \Q/Fﬁflﬁ)oy%qﬂﬁm)%ﬂ( +Q¥yness and then the residue was

purified by f romat ogr aphy on silica gel with 5% nmethanol in
di chl or onet hane a&vgiesigiefdromppundd2y Eo Cenlion AoCaPors! Iddfons.@dd mondle) (691

r9r|!i|5 6?%7 1”(\/2 ik %QQML5\V31'6 3@166 ?Qassﬁ!ﬂ)‘:mbén(atré&%lm%% 36 '?ﬁmcﬁé)')and tinoE{)w%&(@O
3.2-3.3 (m lﬂll) ls_%mqnel { n”lihe mtme ﬂng_bt@gﬁd vsfp_ﬁtmegfatzgone ﬁzp'lpeﬂa.ulre for 231'gu1(sm
2H), 4.60 ( MThd Kivent/wa’BenfovdParkifhe rédidue whs Blified by AQsH dRrordbigrapily & ika

%;')ni hesis of "r'?%é# egol ik gelowgh e &ﬁg'S%‘er&g‘ﬁ%&%’P#d Bhps FPé;‘ PR
30 nmol e) i n oE7%)09' HTMMRV(EﬁgmmeIngDQH], dis6€.7¢ lm.rBH), 1208 (lROTHI 2.76 (bs,

t t

R A o L Y
to give an oiZHDVHOSEO@S3IOr BEIMSHESDL 566 (MeN4TRI58( @O-KfL) . The materi al
was filtered to I8 Mibhe s Wallopn%mﬁg lI'S:chg ;§o§utfgg of @o%[md 12 (65 mg, 0.12 mmole)

in dichloromethane (3 mL) was added 2N phosgene in toluene (180 pL, 0.36 mmole).

The mixture thus obtained was stirred at (°C for 1 hour. Then the mixture was
25  concentrated to dryness to give an oil (72 mg, 100%) which was used in next step without
further purification.

To a solution of the oil (72 mg, .12 mmole) in 5% N-methylpyrrolidone in
dichloromethane (1 mL) were added Compound 18 (see Example 2 below) (25 mg, 0.06
mmole) and N,N-dimethylaminopyridine (22 mg, 0.18 mmole). The mixture thus

30 obtained was stirred at room temperature overnight. The solvent was evaporated and the
residue was purified by semi-preparative HPLC to give Compound 13 as an oil (15 mg,
35%). 'H NMR (CD;0D) 8 1.42 (bs, 9H), 1.45-1.80 (m, 4H), 2.97 (bs, 6H), 3.10-3.36 (m,
7H}), 3.57 (bs, 3H), 3.98 (bs, 1H), 4.10-4.35 (m, 4H), 4.50-4.75 {m, 3H), 5.15 (bs, 2H),
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To a solution of the free amne (32 ng, 0.065 mmole) in

di chl oronet hane (1 nL) was added MAL- PEG4-NH ester (50 ng, 0.097

nmol e) The m xture thus obtained was stirred at roomtenperature for
4 hours. The sol vent was evaporated and the residue was purified by
sem -preparative HPLC to give Conpound 28 as an oil (47 ng, 95%.
11-1 5NWR (CD30D) 8 1.10 and 1.15 (2d, 6H), 1.58-1.62 (m 2H), 1.6
(s, 9H, 175(m 1H) 190(m 1H, 2.25 (m | H), 2.45 (t, 2H), 25

t, 2 3. 10- 3. 45- m 16

Em 4||:|)D 3. 85 {6d7 951(P¥) lﬁfﬁl_%%(d( &ﬁ(lws@l_%owéé Mﬂﬂ-’i)’ 10576(@1#1‘{&09:_?02% 7.90
(d, 2H), 8.8QmMiek"H.1H), 10.20 (s 1H); LC—IVB (ESl) 891 (MrH+), 913
(M -Na+), 929 (M+K+) 108 nt heS|s of Conp : To a sol ution of
Conpound 28 (47 ng¥it ﬁoaPQ{W}OBPﬁ%?H?a?Fbl3((é3 B2 L was
added trifl uqmae)eh tiﬁhlalﬁindhz(n@(@S ﬁHL) waladde@ @MbRAREE adidii0S. mihhLrodhXt Ur e
t hus obt alsned was stirred at Lhoom eratyre for 30 m u_% Then
the m xture pebﬂgﬂ%gﬁ??iﬁ?“éﬁtf‘ ﬁ%%sn{l g t@ﬂ%%ﬁgol gmé[%“e’ém oi |
whi ch was use€lhen the méxtire mmnmwdnmdo difyurst fo@ive ptunil fvhiclatvasoned(id Qextgep

929 111 N 8.1 15 and 1.15 (2d, 6H), 1.60 (m 2H),

1. 8/% (m 1WN&‘%9838?)%1§”&6‘%9%.25 (m IH, (2.45 (tH? 2H) 2.(5 (t,H)zH),
3.10-3.25 (m 4H) To 8so®iof pf th@HjA saBediBni®: i6 BicllpgomgBife (0.3 mLbwempdddd) |

g gg Eg i::i)l) the%c@ﬁ;oﬁﬁ@Sé_r'ﬁDg O@]’Z&Qméh% B(%ligtnazz}eq lggém%l-glgle%y}?rﬁm%d) 2H),
Synt hesi sif uorwﬁlowhétsﬂi@lg)é%mafoéémmawg 0.2 nmole) in
Et 0OAc 20 (2 rﬂﬂ)ﬂp&‘@?leﬁ%Qﬁﬂe@ 10 09eNhim8lk L AnkBixnGO Ui dtfinek NalliQRGa( 3 L)

at roomtenperature he Boc deprotection was corTFI eted after | hour.
The preci pi t 40U RRETE e Ligw- T?‘ﬂ‘?‘é?’lédaiﬁd%ﬂﬂ“?dtaa hg gesifpavappurifisddy ¢ he
TEA sal t ed anemieproyastich I9BGE s@ihe COmpvInd {Basrih bil (IT@g, t5h%S lﬂoﬂml on were
added the co (5 op amn (173
pL, 1 nmol e) r@ﬁgﬂﬂ,&%@ (ﬁg ﬂ%(z“’@a%’ ﬂg{g “é%H) ?’ﬁh%%%{'ﬁlﬁ% ﬁé}’ M& ned

was stirred &H),3D4rc0Mmt DX a@t(by; 80, B8 (3, DK (bsThA), 22D M8 {m V@D,

g1 ve. onpound 1+ S4rER B O 3P 2bag8 iy a3 o PR R e ROy s

(s 9H) 2. O1E§Ks, I30HM-+HE. 10- 3. 60 (m 8H), 3.72 (m 1H), 3.97 (m 1H),

30 60 m 3 ntie 540 5. 0 5
i 1 7(68 %H)sx_ % 9 f@ﬁng%&'a')l l_ﬁgjéluﬁlmé r]dépmpﬂ?_%dll%éé%oldg%mni
LC |vrs (EST) s BYIF(/A P Besaddedgisridoe GnkH). %mymlebiezoopwme)amr@%e
(MrNa+), 2601 n(lwéﬂ)us biaiged was¥ittd @8ioSm SnpEARRAHNCh o3 Théﬁqhmalewdson of
Compound 31 (30 ny 039 mml e) in dichloronethane (0.5 L) were

added ani sol éc"(ci'ﬁ@{eﬂﬂd‘&‘}?éf P BivE PRI Whidheras eseq & jex( epaviteyt fther oom
t enperat ure. plfifcafidn<t ure thus obtained was stirred at room

tenperature for m en the m ncen
dryness to give ggo Ebgioﬂ” fcﬂﬁe((?\}dgaqo%ﬁ“ oﬁlt()%@kd\égq(g%\ %PTT{EB lfrgll’]t her
puri ficati on.were addedTiN-fy-rdéiofdobutyrtky kstreingmille éster MB$)](3 umg here added

Bhg 3C0mrr‘rg Fié?d ﬁl{!&%@a%gp&%%%ﬁ%@ éf%;L OqJII% ﬁ‘ny‘fg{#he}le?ﬁlﬁ 1e‘?hus {Jﬁalﬁed wa
obt ai ned was S&wddrat wem Ampesom foehipar. dhasodvefioras tvipoted anﬁhhe rsidugeas was

evaporated a 1 M b rald vezHREC to
gi ve Conpounggnﬁetl% y Gémi p%ﬁat\f‘@%ﬁ?ﬂ th %lv@éorpﬁ()u%f(gasgﬁﬁpﬁgqﬁ ‘gg?ﬁ% 115

32
Do Ory L SO 0By 55 9% 813 (mEthHES (b 2, L7 (o Y 190 6. Py 22K,
2.45 (t, 2H) 3H§ 233 aa(éa 01?%79 6H?3%§3(2§ (m, @@3603@1%)33 Zé53§ m %h*) |§|) 64y

3.47-3.62 41-1 l_%é I-}%) 10
4.20 (m 3iJH) 2Hy 3§§£m 219, “(%(Hmn}-l)‘) 4.8 (py 1{%442#4)1 2 ‘b@ﬁ ] 48§ (m, 1H36
(bs, | H, 7548wk 8, {18 (s, 28),7.26.(dR2H), 835-0 8% dHH), 7.083. 06@11 7.7784.09

oot 28 3k ot ol flpotilgedRy 5 1= 197 LCHE () oo
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Synt hesi s of Conmpound 3: Brono acetyl chloride 2 (240uL, 2.86 nibl es)
was 20 added dropwi se to a solution of benzyl 2-am noethyl carbamate 1
(500 ng, 2.6 nmwbles) and TEA (800 uL, 5.7 inMbdles) in 10 nL

di chl oronet hane at 0 C. The reaction mxture was allowed to stir for
2 hours and the the tenperature gradually rose to roomtenperature..
The sol vents were evaporated foll owed by agqueous work up and
extraction with ethyl acetate. The organic |ayer was washed with 10 %
citric acid, water and 25saturated sodi um bi carbonate and brine and
dried over arf¥AMBLE 2sodi um sulfate gi vi ng Conpound 3 (260 rrg, 32%

yield) M. MEI = 315.3 mee (CDCL3): 7. 37 4&&&, 5. 11
3.83 ppm (2H),, NA\Qarpp““E&l \ é

S,l\§ ro @
Froc-Gitrul i ne" (0 , 8 gr ans
benzoate 4 (0.0045 Nblesf““o 6 g of HOBt 0 0045 %b|es) 68 g of > EDC
(0.0043 Ml es) and a catal ytic amount of copper chlori de wer e aI | owed

to stir overnighcimbra M xt yf & of- DCM DREEE2: 1) Thg\ solw

were renoved ant—the—pr Ct/:Ql?rl i ed—by_sitiea g KR colzu I‘Pn
chr omat ogr aphy ust’hg 5- 10 % WEOH | *n DCM T6 to gi ve npound 6 (1. 54
g, 71 %yield). Ms: ME = 573.9. Synt hesi s of Conpound 8:

0.66 nm\bl e pg’ﬁ’ n&Hch DMF in 20 minutes. The
sol vents were evaﬁfd‘rat ed a e crudésol i 8 rinsed wlth di et hyl
ether to give 230 ng of Corrpound 7(99%vyield). Ms: = 352 230 ng of
Compound 7 (0. 65 'ﬁM) gs) was reacted with Fnoc- Vallr!mﬁ (0 98
mvbl es) and 188 of EDC (0.98 mmol es) in DVF and ”tOfgl ve 240

of 20 Conpound 8 (5%N Y yi el d) afibefipedMeinfomeat i on over si N gel 5- 10

0% H i - O 2) 5, HATU, DIEA
o NEOR T B @ OJ\H H‘E ) i O. OJ\ /\,N\)L
O fo) OH 599 O /‘\ o} @\/OH

16

Deprot ect i on QIfHFﬂIIg%H) 31;@0 p g _g¥opp in 15 Conpound 6, 300 nm,
nd

PNPC(O)CI, HN

CH,CL/NMP,
DIEA, DMAP o o
SN SR
65% O H A H o 0,0
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= 673. O BryNHNH3 O NH2r NH Oz Hr) O HO r NH NieN11xN,...))
OIllik CH3 8910 Synt hesi s of Conmpound 10: 500 ng of
Compound 8 (0.75 mwbl es) was deprotected using piperidine in DVF to
gi ve Conmpound 9 which was rinsed with D ethyl ether after renoving
sol vents. Conpound 9 wi thout further purification was reacted with
235 mg of 3 (075 Mol es) in the presence of 125 ng of KI (0.75

mvbl es) and 313 uL 5 triethyl amne at 40 C for 2 hours. The crude
reaction m xture was concentrated and purified by reverse phase HPLC

to give 300ny Ge¥pound 10 iren&®Id % yi el d. I\/S «Pn = 685.
RN E:‘"Eﬁ'ﬁ';'e’ ,/‘N 0N
HO N ) LCly
o. _N_J ¢ o_
&L T ™y o \!/ \Ig o)\gD' N
18 I 19
Hzn\fo

_ci
3 I'T:Alg?gﬁc’fm:: o H o .
: Q. /\,H\)LN N rANJLO N
70% O o~ H o @\,OTN\,) 0)\@’0\/\
o]

N~
i
20
HQN\(O
HN
1)piperidine (5 equiv.} in DMF o :’Cl
2) MAL-PEG4-NH ester or GMBS, y o " o Q A
) H L
DIEA, 10% DMF in CH,Cl, Ry~ N@\/ (\NJLO N
62-52% H  AHo OTN\) ) g O

Synthesis of Compound 16: To a solution of Fmoc-Cit-PABOH (2 g, 3.98

5  mmole) in DMF (45 mL} was added piperidine (5 mL} at room temperature. The mixture
thus obtained was stirred at room temperature for [ hour, The mixture was concentrated
to dryness and then the residue was purified by flash chromatography on silica gel with
100% dichloromethane, followed by 10% methanol in dichloromethane and finally 30%
methanol in dichloromethane as gradient to give H-Cit-PABOH as colorless oil (1 g,

10 90%).

To a solution of H-Cit-PABOH (80 mg, 0.28 mmole) in DMF (4 mL} were added

the compound 5 (100 mg, 0.24 mmole) (see Example 1 for preparation), HATU (100 mg,
0.26 mmole) and diisopropylethylamine (125 pL, 0.84 mmole), The mixture thus
obtained was stirred at room temperature for 1 hour. The solvent was evaporated and the

15  residue was purified by semi-preparative HPLC to give the Compound 16 as an 0il (119
mg, 66%). "H NMR (CD;0OD) § 1.03-1.11 (2d, 6H), 1.58 (m, 2H), 1.77 (m, [H), 1.88 (m,
1H), 2.23 (m, 1H}, 3.05-3.20 (m, 4H), 3.44 (m, 2H)}, 3.83 (d, 1H), 4.21 (m, 1H), 4.39 {m,
2H}, 4.54 (bs, 2H), 4.60 (m, 1H), 7.30 (m, 4H), 7.37 (m, 2H), 7.51 {m, 2H), 7.62 (m, 2H),
7.77 (m, 2H), 8.80 (d, 1H), 10.05 (s, 1H); LC-MS (ESI), 646 (M+H"), 668 (M+Na*), 684

20 (M+KM.
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O,..NH, (NH..) nCbz , HrNH - HLin N-c-NAINNf O HH H3C CH3

0.1.,:n2 r.

15

20

25

30

NH .--jCbz NHHr O Nir}.N,...QN O HH H3C CH3

Synthesis of Compound 17: To a solution of Compound 16 (190 mg, 0.25

mmole}) in 10% NMP in dichloromethane (4 mL) were diisopropylethylamine (131 pL,
0.75 mmole), N,N-dimethylaminopyridine (15 mg, 0.12 mmole) and 4-nitrophenyl
chloroformate (101 mg, 0.5 mmole), The mixture thus obtained was stirred at room
temperature for 1 hour. The solvent was evaporated and the residue was purified by
semi-preparative HPLC to give Compound 17 as an oil (151 mg, 65%). (CDs0OD) & 1.04-
1.11 {2d, 6H), 1.59 {m, 2H), 1.79 (m, 1H), 1.89 (m, 1H)}, 2.24 (m, 1H), 3.05-3.20 (m, 4H),
3.44 (m, 2H), 3.83 (d, 1H), 4.20 (m, 1H), 4.39 (m, 2H), 4.60 (m, 1H), 5.22 (bs, 1H), 7.29
(m, 2H), 7.39 (m, 4H), 7.60 (m, 4H}, 7.75 (d, 2H), 8.81 (d, 1H), 10.05 (s, 1H); LC-MS
(EST), 811 (M+H"), 833 (M+Na"), 848 (M+K™).

Synthesis of Compound 19: To a solution of Compound 18 (50 mg, 0.11 mmeole))
in 40% THF in dichloromethane (8§ mL) were added 4-Nitrophenyl Chloroformate (87
mg, 0.43 mmole) and triethylamine (88 uL, 0.64 mmeole) at 0°C. The mixture thus
obtained was let warmed to room temperature and stirred overnight, The solvent was
evaporated and the residue was isolated by precipitation in ether and followed by
filtration to give PNPC-18 as a yellow solid (60 mg, 90%).

To a solution of the PNPC-18 (60 mg, 0.095 mmole) in dichloromethane (5 mL)
were added the compound bocpiperazine (71 mg, 0.38 mmole) and triethylamine {53 pL,
0.38 mmole). The mixture thus obtained was stirred at room temperature overnight. The
solvent was evaporated and the residue was purified by semi-preparative HPLC to give
Compound 18 as an oil (77 mg, 90%). LC-MS (ESI), 678 (M+H"), 700 (M+Na"), 716
(M+K")

Synthesis of Compound 20: To a solution of Compound 19 (28 mg, 0.035
mmole) in dichloromethane (0.5 mL) was added trifluoroacetic acid (0.5 mL) at room
temperature. The mixture thus obtained was stirred at room temperature for 30 minutes,
Then the mixture was concentrated to dryness to give an oil which was used in next step
without further purification.

To a solution of the oil in DMF (1 mL) were added the compound 17 (28 mg,
0.035 mmole) and diisopropylethylamine (18 uL, 0.105 mmole). The mixture thus
obtained was stirred at room temperature overnight. The solvent was evaporated and the
residue was purified by semi-preparative HPLC to give Compound 20 as an oil (36 mg,
70%). "H NMR (CD50D) § 1.03-1.10 (2d, 6H), 1.58 (m, 2H), 1.77 (m, 1H), 1.87 (m, 1H),
2,23 (m, 1H), 2,97 (bs, 6H), 3.05-3.20 (m, 4H), 3.30-3.85 {m, [4H), 3.97 (m, 1H), 4.19-
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0 10 11 10 Synthesis of Conpound 11: Conpound 10 (300 ng) was
deprotected with HCL-
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4.41 (m, 6H), 4.60 (m, 2H), 4.69 (m, 1H), 5.11 (bs, 2H), 7.16 (dd, 1H), 7.27-7.38 (m,
7H), 7.45 (m, 1H), 7.51-7.63 (m, 7H), 7.76 (d, 2H), 7.85 (d, 2H), 8.24 (bs, 1H), 8.79 (d,
1H), 10.00 (s, 1H); LC-MS (ESI), 1248 (M+H").

Synthesis of Compound 21: To a solution of Compound 20 (36 mg, 0.024

mmole) in DMF (1 mL) was added piperidine (12 pL, 0.12 mmole) at room temperature.
The mixture thus obtained was stiited at room temperature for 1 hour. Then the mixture
was concentrated to dryness to give an oil which was used in next step without further
purification,

To a solution of the oil in 10% DMF in dichloromethane (1 mL) were added
MAL-PEG4-NH ester (19 mg, 0.037 mmole) and diisopropylethylamine (8.5 pL, 0.048
mmole). The mixture thus obtained was stirred at room temperature for 1 hour, The
solvent was evaporated and the residue was purified by semi-preparative HPLC to give
Compound 21 as an oil {25 mg, 62%). 'H NMR {(CD,0D) 8 1.06-1.12 {2d, 6H), 1.59 (m,
2H), 1.78 (m, 1H), 1.89 {m, 1H), 2.24 (m, 1H), 2.44 {t, 2H), 2.50 (t, 2H), 2.99 (bs, 6H},
3.05-3.20 (m, 4H), 3.46-3.85 (m, 34H), 3.99 (m, 1), 4.25 (m, 1H), 4.35 (m, 2H), 4.59-
4.73 (m, 3H), 5.13 (bs, 2H), 6.79 (s, 2H), 7.18 (dd, 1H), 7.31 (d, 1H), 7.36 (m, 2H}, 7.47
{m, 1H), 7.58 {m, 5H), 7.89 (m, 2H), 8.24 (bs, 1H), 8.79 (d, 1H); LC-MS (ESI), 1423
(M+H").

Synthesis of Compound 22: To a solution of Compound 20 (26 mg, 0.017
mmole) in DMF (1 mL) was added piperidine (9 uL, 0.088 mmole) at room temperature.
The mixture thus obtained was stiired at room temperature for 1 hour. Then the mixture
was concentrated to dryness to give the an oil which was used in next step without further
purification.

To a solution of the oil in 10% DMEF in dichloromethane (I mL) were added
GMBS (7.5 mg, 0.025 mmoie) and diisopropylethylamine (6 pL, 0.034 mmole). The
mixture thus obtained was stirred at room temperature for 1 hour. The solvent was
evaporated and the residue was purified by semi-preparative HPLC to give Compound 22
as an oil (13 mg, 52%). & 1.07-1.13 (2d, 6H), 1.60 (m, 2H), 1.78 (m, 1H), 1.90 (m, 3H),
2.24 (m, 3H), 3.00 (bs, 6H), 3.05-3.24 (im, 4H), 3.42-3.74 (m, 16H), 3.78-3.90 (m, 4H),
4.00 (m, 1H), 4.34 (m, 1H), 4.39 (m, 2H). 4.60 (m, 1H), 4.80 {m, 2H), 5.14 (bs, 2H), 6.81
(s, 2H}), 7.22 (dd, 1H), 7.37 {m, 3H), 7.50 (m, 1H), 7.60 {m, 5H), 7.92 (m, 2H), 8.24 (bs,
1H), 8.79 (d, 1H), 10.05 (s, 1H); LC-MS (ESI), 1191 (M+H"),
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EA for 3 hours. The sol vents were evaporated and the product dried
under high vacuumto give Conmpound 11. MsS: fell = 628.. H NWR
(DVb0): 10.45 ppm (1H), 8.8 ppm (1H), 8.5 (1H), 7.88 ppm (2H), 7.75
ppm (2H), 7.3 ppm(5H), 6.1 ( IH, 5.5 (2H), 4.99 15(2H), 4.5 ppm
(1H), 3.7-3.4 (3H), 3.2-2.9 (5H), 2.16 (1H), 1.45 (2H. 1.1 (3H),
0.92 ppm (3H) 121314 20Synt hesi s of Conpound 14: A solution of
Compound 12 (42 ng, 0.09 nmmol) in 4 NHBr in EtOAc (5 m) was stirred
at 25 C for 45 min. The solvent was renoved and was further dried in
hi gh vacuo f EXAMELEBo the residue in DVF (2nL) was added 5-

(am no-tert-but oxycarg)o & f;m|1 done- 2- car bo IH\Gloa;GI d (39. , 0.14
mol ) and BOP,, 7 iRusr 0 )@chqd‘wdr ﬁéﬁfﬂ&’“ DI 183}”-\;1’\51&48
mml ). The reaction i t e2’5 rred at b C f 6mnfan

passed t hrough a short co um of silica gel The sol vent was renoved,

and the crude product was chromatographed on silica gel elyted with
20% Et OAC in hexanot o gimeh, und_ 12949 ny, f O)LL,HL\W&OSWBO d6)
HzY}, &.09 (br s,

611.63 (s, 1H), @mid (br s, AH),28.19 (@ 1H, J=8X
1H), 7.90 (d, 1H, J=8.4 Hz), 7.79 (br s, 1H), 7.-7.58(m 3H),

7.39-7.43 (m 3H)ye, 7. 28-7 (moSH)H,O7 11 (s, 1H), 5.29 (s, 2H),
4.80 (t, 1H, ITF0GEHYC 4. S (de i Bogudtz) . 4.31 (m 1H), 3.92 (dd,
1H J=10.2 Hz), 3#82 (dd, 1Rf,1=10.7°+), s1.47 (s, OH. _-Br NHBoc
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Synt hesi s of compound 15: A m xture of Conpound 14 (49 ng, 0.08 mmol)
and 10% Pd-C (35 ng) in MeOH CH2C12 (1/2, 10 ml) was degassed in
vacuo for 408. The resulting m xture was placed under an atnobsphere
of hydrogen and stirred at 25 C for 7 h. The reaction m xture was
filtered through Celite (MeOH CH2Cl1 wash). The sol vent 10 was
removed in vacuo. Chromatography on silica gel eluted with 2% MeOH in
DCM to afford Conmpound 15 (40.6 ng, 979 . |INVR DVsO416) 8 11.59(s,
1H), 10.43 (s, 1H), 9.18 (br s, 1H), 8.09 (d, 1H, 1=8.2 Hz), 7.93 (br
s, 1H), 7.81 (d, , A8, 2 QUE‘“Y'?“W‘B (br s, ~Br 7.49 (t, LHFAM,A
Hz), 7.27-7.35 (fn , 7. OS’M'(Shws:LH) 4, 8(1 1H, 11.2 Hz)z,,"m o
(dd, IH 8.8 O3 (m—tH—392 (di) TH, 5@2@ ), 3.ERA dd,
1H, J=10.7 HZ), 1.47915¢s, 9H™ 1516 *SPhtfie st’of COmaound
16: A solution mi $ture”of Conpound 15 (36 ng, 0307 mmol ), 4-nethyl -
1- pi per azi necar bonyl c¢hl ori de hydrochlorlde 0.10 nmol ), allyl
20 al cohol (0.1 nl) ﬁ. arthydr ous pyrl_/l ne;ﬁgﬁ&/( r CH2Cd 2 (7nl)
was stirred for ﬁ [room t enper at ur: t ou“re i ng sol vent,

t he crude produchAas C gra hm silica gel, elutgd with

2% 10% MeOH in CH2C12 tm’mé}m w6 (32.4 ng, 73%. INMR
DVBO d6) 11.59(s, 1H), 9.18 (Br s, I—|)),~—84.209 (d, I H J=8.2 Hz),
7.93 (hr s, 1H), 7.81 (d, 1H, J82Hz) 7.78 (br s, 1H), 7.49 (t,
1H, J=8.4 Hz), 7.27-7.35 (m 3H), 25 7.08 (s 1H), 4.80 (t, 1H, 11.2

Hz 4.54 (dd, 1
AR (dd, (1H J :Wﬁ%@%( A *"lg"lé_%ﬂ)"f‘}‘?,%?‘( ?j‘gﬂd"m 3 °}’qi‘g§¥z( br
s, 2H), 2.%3 S(SSmmglpband pallaguiniop ckprcoglF00 mg) 475Q%smetBadpl in ditBierpmethane

Synt hesi s of ( Fllu?ed uﬁde?@d%b@ﬂm@gph&‘f%w%?éjat ilo@m(tégpemne OpdS

rrerI)|n4NHBr n was stirred at 25 for 45 mn. The
sol vent was rEHHBFdls Jpfamest ‘Wéémf‘iﬂraf ReF s A hiayr- Jawé}aﬁflw WS [, To

t he residue ifikrddfand @e Fadtionadixtae d@dcog&ﬂ@@éﬂw d@ﬁesé #Givé Q¥hpoithd@F ag1mol )

and Benzotri azol e- l— | - ox | am.n

Phosphon unhRaITLE) Uyfidebia & TR BrOb o gt 2. 68 ) SFSfHoRY by
addi ng DI PEA 6(968d,ul), s@sdd, tHg 7neaitHpn m xture was stirred for 25 mm
S Tred by pron REERPe RN A IEE N AH S Aol SRR AL Ly

el uted at 10 mimhdlgnimdi¢iorOhéhafi- & min) wmtl@iecfl Bo«eOGmStnrg k.2) mwioleh Ebe

gradient:  19%AGEARLAEM Sl Bl B BURLR:GE% AGS! SN MU OIS

mn, maintainn Yo acetonitrile in o aceto
N5 mm o giweoncpolig teresidpe vas mﬁecsbmash simagaiaphy droplica gel with
C581167Br PﬂlZ%@ e(h%d&tatmrlzhe%z;as%?hd{e&q@ gwé-é %%O%Qd 24asa whltbs%'ﬂh @ h‘r% Of

conpound 18: solution o npound
MeOH (5nL) Mé%hgﬁé‘&“&@@@)éléﬁg h%;))lS%ﬁcpﬁ)ﬁé7rfﬂ>@tfﬂr7é)7v(aslﬂaéééssed
with 1\11. Th&, igpeks ginl;q\y xk&ibe 1wgs flushed with H2 and then stirred

under a EL at rmsphere Upon con‘gl ete reaction (40 m 3 the reaction
mxture was filt Compound 25: A solution of Compound 24 (100 mg, 0.33 mmole)

in ethanol (3 mL) was added a solution of LiOH (12 mg, 0.49 mmole) in water (1 mL).
20  The mixture thus obtained was stirred at room temperature for 2 hours at 50°C. The

reaction mixture was concentrated to dryness to give an oil. The residue was dissolved in

water and acidified to pH 3 with 10% HC, followed by extraction with EtOAc. The

organic solution was dried over Na,SOy, filtered and concentrated to dryness to give

Compound 25 as colorless oil (85 mg, 92%). 'H NMR (CDsOD) & 1.51 (s, 9H), 7.07 (d,
25 iH),7.23(dd, 1H), 7.33 (d, 1H), 7.68 (bs, IH).
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20 concentrated to afford Conpound 18 (31.5 ng, 96% . Ms: calcd for
C50H61Br N120G8 (M+H) mfz 1037. 39 found 1038.20. 19 Synt hesi s of
conpound 19: A solution of Conpound 18(31.5 ng, 0.024 mmol) in DWVF
(2m.) was added Mal - PEAA- NHS ester (42 ng, 0.08 mmol) in DCM (0.5m).
5 The reaction mxture was stirred for 1 hr at 25C. The final product
was purified by Prep HPLC (SymretrPrep C 18, 7pm 19 x 150 nm
colum), eluted at 10 mM/mn (0.01% TFA in water/acetonitrile) with a
gradient: 10% acetonitrile in 5 mn, 10%to 50% acetonitrile in 15
mm mai nt ai ni ng 58%tesie biyEumpondde6i o5 sehmions0PMbeCil-080@@aet, 652t rile in

5 to obt

C68HBT7Er N24oi'%ﬂ?l%|3g§)°q%q o Pt fn Forbhehan Mant SA-E e £29m21 1y
(0,107 1ivbl eSy62ohmeDnHBENE! Mevib@ renoleysedicithulBh-aBinphzetetial 620 30
15 mi nutes thgn§e) YRRk ty@ﬁm@lv@pmemgemg wtm)?edqam%@%r m\fm.tquwwas

dried under H vacuum n? of B were reacte
5- Boc- anmi nd | AERST eloyide (340 QT menoled Wk agdedgo thy mixdurs.ohermitsius ias ptied he

presence of ED&H%& Ti& rfﬁﬂtu(erall&c&ﬂl@de@&))dljm@ss:hn@thgﬂ—th@femeJs b&ifed BRUTr S
to give C urfle Sili

d C

chr onat ogr ap rfi}gséf‘nwaéﬁogmi\?@ “Iﬁéﬁ?f‘ £9 W&P%@ “ﬁh% g @‘E)“I%’??‘E‘WB)*S gdieppto
mou?d fC I@emwrﬁaaaqﬂbgua)eon@&‘a,mgﬁ% ‘?JEJMR(C[%@ﬂE?[SELﬂ] gf?@n

es) o ou -
acetate for C%@ﬁﬂgfggﬁﬁé @tﬁ% zvy%g{}eéligtﬂ éhég 1§ 71 Hive
dri :ad und;a(r BHi.zsmcuum.sa(md 2Aureseny (rge%? SOt FH)1A567. ?@‘1"% 6293%9% 053
mvbl es) o - 4- p ce o .3 ng .
Tl 05) of HATD LUy T 6ok Sarhet s B REREE) i b 2 o ot
anhydr ous DVF fr oSvhthesisiefCoatpounddin Terpavtah of @ompbhe! 2dl g.aiits mvade) in
evapor at ed ar&\d?ﬁ%'n{ s mecrn%%eﬁi@@g%%% Lt%%ae&i%oceé)ed@tﬁ {0.018

mvbl es) in 56 %yvyi eI of co protectlon of
conpound E welbta@a Wisstrestat raom eierami v ipr 1 hevst e e gue e onceatited o

purificatipn daedsaNEhEANPRASE WiPbirirBAYENAR HBmRbuSRYRANASHA. 98 %
yield. MI1= dlc%I]éromethane followed by 5% methanol in dichloromethane and finally 20%
methanol in dichloromethane as gradient to give a colorless oil (561 mg, 92%).

To a solution of the oil (561 mg, 1.6 mmole) in DMF (10 mL) were added
diisopropylethylamine (679 uL., 3.9 mmole), the compound 5 (509 mg, 1.3 mmole) (see
20 Example 1 for preparation) and HATU (494 mg, 1.3 mmole) at room temperature. The

mixture thus obtained was stirred at room temperature for 3 hours. The mixture was
concentrated to dryness and then the residue was purified by flash chromatography on
silica gel with 5% methanol in dichloromethane as gradient to give Compound 27 as
colorless oil (691 mg, 65%). 'H NMR (CD;0D) & 1.36 (dd, 6H), 1.58-1.62 (m, 2H), 1.6
25 (s, 9H), 1.71 (m, 1H), 1.82 (m, 1H), 2.00 (m, [H), 2.65 (m, 2H), 3.2-3.3 (m, 4H), 3.70 (m,
1H), 4.21 (m, 1H), 4.28 (m, 2H), 4.38 (m, 2H), 4.60 (m, 1H), 7.28-7.39 (m, 4H), 7.60-
7.70 (m, 4H), 7.8 (d, 2H), 7.89 (d, 2H); LC-MS (ESI), 716 (M+H"), 737 (M+Na"), 753
(M+K™h.
Synthesis of Compound 28: To a selution of Compound 27 (300 mg, 0.45
30 mmole) in DMF (9 mL) was added piperidine (1 mL} at room temperature. The mixture
thus obtained was stirred at room temperature for 1 hour. Then the mixture was
concentrated to dryness to give an oil which was crashed out in ether (20 mL). The

material was filtered to give a white solid (186 mg, 84%).
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EXAMPLE 6 Conpound 2. To a solution of indol e-4-carboxal dehyde (1,
583 nmg, 4 mmol) and nethyl azi doacetate (460 ng, 40 mnol) in thy
nmet hanol (20 nlL) was added sodi um net hoxi de i n nmet hanol dropw se (6.9
m. of 25% NaOMe, 32 nmol) at -25C (dry 20 ice/ CCL1) under Nt The
reaction mxture was warnmed to OC and was stirred 3.5 h. The reaction
m xture was poured into water (120 nL) and was extracted with EtOAc
(2 x 60 nL). The conbi ned extracts were washed with saturated
aqueous NaCl (60 mL) and were dried (MgSO). The sol vent was renoved
in vacuo to give Zo{gdgiopgt thofregaminefPANR K0SHEOIBe) 8 dichirgonfetfranes(1 milpy) |
(8'[ 061|(_|d ] lg ZWJEIEédC@d WEAL- PF(YG4415H ESer (5@“{917% 069’741%.1nt1} Fl#bnuxlmz tHs Sﬁ&;ﬁ)d?véo
Conpound 3. Atg &tﬁﬂpeﬁmﬁﬁ’f FW?“Y? Télf Mtﬁnewmiappwreﬁaeﬂ thayegifgecray| at e
(2, 890 ny, %uﬁﬁedﬂmlaﬁu-ﬂlépaﬂﬁye PIB‘LG?tB%ﬁ/e C&]QQOLHH-)S %(‘ﬁlﬁ ofI @f’/‘lrhﬁ(g%}l HQer N2
for | h. The sol vent % esi due pas
t hrough a ‘ol ¥R (G 1018 ab‘b]r 15(@@)‘51)‘*31@,&&@)&5‘@) ’c%(sa?lf)o%ﬁ @, (1563 Ny,
859 . | HNMR (1GRGh3)m6B28(. ( by, 285 (1), 2. 8361 (Dro-H2s5 GDm), 7. 36% (2ct) 1H,

120 5 Hoy 6.3 1 a9 iy T5Roly oSl B 0 Fedfaadh o

A sol uti on of7.90et, 2y, sEpnd, 0[—1()1[132Qfse]H)nﬂ©ll\E-@SD%EW¥H’&IS&3((I@+N@‘@@2@TQ
3.1 mol) in ial acetic acid (9 nL) under N2 at 15C was added

sodi um cyanob(or+o ydride (600 nmg, 9.5 mml) and the reaction m xture
was stirrdd for 2S¥tHesi§ df¥ompound 29: To a solution of Compound 28 (47 mg, 0.062

mmole) in dichloromethane (0.5 mL) was added trifluoroacetic acid (0.5 mL) at room
temnperature, The mixture thus obtained was stirred at room temperature for 30 minutes,
Then the mixture was concentrated to dryness to give Compound 29 as an oil which was
used in next step without further purification (40 mg, 92%). '"H NMR (CD:0D) 5 1.10
15 and 1.15(2d, 6H), 1.60 {im, 2H), 1.80 (m, 1H), 1.90 (m, 1H), 2.25 (m, 1), 2.45 (t, 2H),
2.5(t, 2H), 3.10-3.25 (m, 4H), 3.30 (m, 2H), 3.45-3.65 (m, 16H), 3.75 (m, 4H), 3.85 (d,
1HD), 4.65 (m, 1H), 6.80 (s, 2H), 7.67 (d, 2H), 7.95 (d, 2H), 8.80 {(d, 111); LC-MS (ESI),
836 (M+H™), 858 (M+Na*), 874 (M+K™).
Synthesis of Compound 31: To a solution of 30 (100 mg, 0.2 mmole) in EtOAc

20 (2 mL) was added a concentrated HBr solution in EtOAc (3 mL) at room temperature.
The Boc deprotection was completed after 1 hour. The precipitated material was filtered
{quantitative yield). Then the TFA salted amine was dissolved in DMF (3 mL). To this
solution were added the compound 25 (55 mg, 0.2 minole), diisopropylethylamine {173
pL, T mmole) and HATU (79 mg, 0.2 mmeole). The mixture thus obtained was stirred at

25 room temperature for 3 hours. The solvent was evaporated and the residue was purified
by semi-preparative HPLC to give Compound 31 as a white solid (86 mg, 57%). 'H
NMR (CD;0D) 8 1.54 (s, 9H), 2.91 (s, 3H), 3.10-3.60 (m, 8H), 3.72 (m, 1H), 3.97 (m,
1H), 4.30-4.60 (m, 3H), 6.94 (bs, 1H), 7.05 (m, 1H), 7.12 (d, 1H), 7.45 (m, 2H), 7.68 (d,
1H), 7.75 (bs, 1H), 7.86 (d, 1H), 8.23 (bs, 1H); LC-MS (ESD), 562 (M+H-100%), 606

30 (M+H-56%), 662 (M+IT%), 685 (M+Na*), 701 (M+K™*).

Synthesis of Compound 32: To a solution of Compound 31 (30 mg, 0.039

mmole) in dichloromethane (0.5 mL) were added anisole (100 uL) and trifluoroacetic

acid {0.4 mL} at room temperature. The mixture thus obtained was stirred at room
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20 18C). The reaction m xture was poured into water (60 nmiL) and was
made pH 8-9 by the careful addition of solid sodiumcarbonate. The
aqueous m xture was extracted with Et0OAc (3 x 60 nL), and the

conbi ned extracts were dried (MgSO). The sol vent was renoved in
vacuo. Fl ash chromatography (silica gel, 20% Et OAc- hexane) afforded 4
(562 ngy, 84%. IHNMR (CDCI3) 6 8.85 (br s, 1H), 7.15 (d, 1H, J=8.4
Hz), 7.04 (s, 1H), 256.89 (d, 1H, J=8.4 Hz), 3.94 (s, 3H), 3.68 (t,
2H, J=8.4 Hz), 3.24 (t, 2H, J=8.4 Hz). Compound 5. A sol ution
of nmethyl 1, Zewdpdwpeie tor 3Hmppies.dhe Be Rixakd webehrseqrated 4y dmeyd tagiee (il 450

g, 1.42 mml\)fhlélﬂwzgBYedTﬂ_iFex(sgep%ﬂ'lomthhrpﬁﬁ%ﬁHOW thdi-tert-butyl 5
di carbonate (621 nmo under N2. The reaction m xture

was stirred 16 h, %?hé%‘n“tloﬂéf@?)?1{/’érﬁ>cME/\idsnlr)é‘f?f?\Fé€FdltW Grapaend 221(3psne,

g Z(r)/s) mlaf4 &%rR ap hM)B@%hﬁdleg adn ﬂf @m%ﬁﬁ@mm@x@@%mgﬁyﬁdm(ﬁms ;0. 039
J=8.5 Hz), 7 ol 3)) Tgiﬂ)’““‘%t 1823" aed g%s ssipgd at?O@h!er(lgHﬂ)lmﬁFﬁf’f L& ‘2‘7'1“1’& H,
J=8.8 Hz), 1. sBRren(t Sas &rlzrboratéc(hnd theﬁhmp@ﬂﬂdmﬁﬁed/h@ SERLURQHS FeHRIIG telgwef

meChyl 5 (1 ersg R Eeheee gy T AR 5 00E0 1§t 3 G B Y o8

pyrrol ol 3, 2- ghi meiple}(zn aay, bog yhate, A5, mdE), 1y (1, 2HY4.5nmbN), 2og 60 nl of

THF/ MeOH H20 5 %}]31%25 ngquS *3%73 tlﬁ )ﬁ.,?kr%r&pbr ((%Olrlwl‘rﬂ)}§g?1@t 5C for

14 h. The redt ure’was u’[e S then
adj usted pH t4a204mwi HDhd. 23\ O, 4Hr,@aam P, A0 1tHD, Ppicabd, pHY, d6e-7.5F fre,

lid | t
R e R R A A I
(DIVSOdG) 6 1121)95@121@((&?1)@1%21%*)1%1@@ Mg H )114)19(M+§b (hr s, 1H), 7.20
(d, 1H J=8.8 Hz), 6.91 (s, 1H), 3.96 (t, 2H J=8.8 Hz), 3.18 (t, 2H,

J=8.8 Hz), 1.48 ]\gls 9 BR OHBr - Et 0OAcO (-NA N k(N AO
EXAMPLE 4

H,N Q
}NH
2 Br 8
NH 0

@—/O—&o + Br\)Lm — @.JO ‘ﬁo

1 2 3

15

Synthesis of Compound 3: Bromo acetyl chloride 2 (240uL, 2.86 mMoles) was

20  added dropwise to a solution of benzyl 2-amincethylcarbamate 1 (500 mg, 2.6 mMoles)
and TEA (800 uL,, 5.7 mMoles) in 10 mL dichloromethane at 0° C. The reaction mixture
was allowed to stir for 2 hours and the the temperature gradually rose to room
temperature.. The solvents were evaporated followed by aqueous work up and extraction
with ethyl acetate, The organic layer was washed with 10 % citric acid, water and

25  saturated sodium bicarbonate and brine and dried over anhydrous sodium sulfate, giving
Compound 3 (260 mg, 32 % vield) MS: M*' = 315.3. H' NMR (CDCL3): 7.37 ppm (5H),
5.11ppm (2H), 3.83 ppm (2H), 3.40 ppm (4H).
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8-0-NJ BR 60 I N H 2HBr EDC/ DMF(NAON O 789 Conpound 9. A sol ution of
7 (48 ng, 0.1 mmol) in 4 NHBr in EtOAc (5 mM) 25 was stirred at 25 C
under nitrogen for 45 mn. The solvent was renoved and was further
dried in high vacuo for 4 h. To the residue was added

3-(tert-butyl oxycarbonyl)-1, 2-

di hydr o- 3Hpyi fol o[ 3, 2-e] i ndol e-7-carboxylic acid (6, 36.24 ng, 0.12
nmmol ). A solution of EDC (22.9 ng, 0.12 mol) in DW (3 m) was added
and the reaction mxture was stirred at 25 C for 6 h. The solvent was
removed. The crude product was chronmat ographed on silica gel Pgltited
with 3-10% MeOH in CH2C12 to gi V@ﬁg‘“(?% ny, 540% 1HNIVR ( DVBGHd6)
811.69 (s, 1H), 8.17 (s, 1H), (d 1H, J=8.4 781( 2H,
J=8.8 Hz), 7.59 (t, 1H, J=7.6 Hz 749{{5;0”01H J76Hzg 29(d

1H, J=9.2 Hz), 7.074AS.NH{H), 4. H,Fmgc8

Hz), 4.43 (br ’OW@ 89-4, 03 (m AHPCDSWHEF rZ%@Q{. 3. Pies (br s,

211). 3.26 (mY2N, 46(hr E&’ 38(thT’ 2.29 |

1.49 (s, 911).' ©
4 3 6

5 Svnthesis of Compound 6: 1.5 grams of Fmoce-Citruline 5 (0.0038 Moles), 0.88
grams of t-butyl-4-amino benzoate 4 (0.0045 Moles), 0.6 g of HOBt 0.0045 Moles), 0.68

g of EDC (0.0043 Moles) and a catalytic amount of copper chloride were allowed to stir

overnight in a mixture of DCM/DMF (2:1) 9mL. The solvents were removed and the

product purified by silica gel flash column chromatography using 5-10 % MeOH in DCM
10 to give Compound 6 (1.54 g, 71 % yield). MS: M*™ = 573.9.

Oy-NH oarNHz Oy -NH;
N2 M
NH /rNH /',NH
_,/r H < Fmoc-Valine H <0 H
NT('\N'FmDC - Y NH, ——————— N“n'AN N‘l‘-'muc
o o H o © P O fchey
S 0 3 3 3
6 z 8

Synthesis of Compound 8: Deprotection of the Fmoc protecting group in
15 Compound 6, 300 mg, 0.66 mMoles was done using 5 % piperidine in DMF in 20

minutes. The solvents were evaporated and the crude solid rinsed with diethyl ether to
give 230 mg of Compound 7 (99% yield). MS: M*' = 352
230 mg of Compound 7 (0.65 mMoles} was reacted with Fmoc-Valine 333 mg
(0.98 mMoles) and 188 mg of EDC (0.98 mmoles) in DMF and DCM to give 240 mg of
20 Compound 8 (55 % yield) after purification over silica gel 5-10 % MeOH in DCM. MS:

M = 673.
Q
NH NH
O?\',:Hz OE,_THZ Br {QH . ?\J’H 2 N
O O = D2
H _/ro H e H ./ro © -/( H & I
[ N. N, .~ NH ‘n/‘N
TN Fraoc \(@' TN 2 OYQ o H ﬁ
\I'O‘O‘/U O Helen, \f,oo © ficten, \l' X HiG CH,
8 9 10
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910 Conpound 10. A solution of 9 (26 ng, 0.04 mmol) in 4 N HBr
in Et0OAc (5 M) was stirred at 25 C under nitrogen for 45 mn. The
sol vent was renoved and was further dried in vacuo for 14 h to afford
10 (27.7 ng, 98% . |IHNVR (DMBO-d6) 812.09 (s, IH), 15 8.25 (s, 1H),
8.03 (d, 1H, J=8.4 Hz), 7.92 (d, 1H, 1=8.8 Hz), 7.63 (t, 1H, J=7.6
Hz), 7.49- 7.55 (m 211), 7.34 (d, 1H, J=8.8 Hz), 7.32 (s, 1H), 4.91
(t, I'H 10.8 Hz), 4.54 (d, IH 10.8 Hz), 4.47 (br s, 1H), 3.84-3.99
(m 4H), 3.27- 3.50 (m 10H), 2.88 (s, 3H. -CI 1) 4ANHC I in EtOAc
HO2) 6 / EDC/ DVF Sgaikesis 2f Fompound fynpdlims P Campeindt § dh7omMdesf 2@s ny,
0.05 mol) arﬁipx%gc/&f ﬁismg d:(]il:ﬁdl@% DNE W%% o(wich 1wa%gnm:llwt}‘t\@§ dh
degassed i n vacuo he resul m xture was pl aced r an
at nospher e ofétiy effeogf‘@wvga goleapsy Fappoypd %H@Uf Bthey pprificiga waea@@%wnh

m xture was fzsbt.@r&@ (b hs auehs)GR kﬂet@gé.&laﬁba nvgaﬁhél Q) Tmm@ek)vﬁﬂtslm

removed in vacuo. aphy on silica eluted wth

Et 0Ac/ Hex  2/4§® %f%‘}edéégng f?l%sh %J © gHeH Iea%ﬂ%ﬁ‘l’(tﬁms geycegrated 28g
(s, 1H), 8. 04%ufifled ByHevedseGhase HIFLL 1€ gik2 300z dCompbml ) inzp.3 % yRol. M3t S,
1H), 7.45 (t, [LH 6%58 4 H), 7.261 (t, 1H, J=8.4 Hz), 4.06 (m 4H),
3.73 (hr s, 1)' 52 (s, 9H). Compound 13 A solution of 12
(14 ny, 0.04 mol ) in 4°9NECL in EtOAc (3 nl) was stirreﬁfat 25 C
under nitrogen for 30-43Mm n. The sol vent was renoved apskwas fggther
dried in high vacuo for a4 ho Ht he residue was aqud

3-(tert-butyl oxyc N E— N\)L f

1, 2- di hydr o- ?ﬁ#ﬂgms[’ﬁ ol Fndol e- 7- car boxylnr%@

0.05 mmol ). A'5Gol ution of EDC (9.6 ng, 0.05 37%’2 rﬂ)vvas
added and the reaction mMdxture was stirred at 25 C for1115 . The

sol vent wHs renoved. The cr ude product was chronatogr aphed on silica
gel eluted wth 33mO%sidbd HACL2mpenngil( €08 3ngj ¥8s @protpete® 69 HCLHNVR

(CDC13) 69. 4%/ & 3 1-1!5’)15 ’I%e g’él}vec‘x%’wey_gvupo%t%ganﬁ %c éJ:zIt;_ctuctjd“ Tied énduz])l h @amggn (s,
oH), 7.63 (d | H, ) | 4 (t i
J=6.8 Hz), 7..28¢ Gomaqmd !JlraMﬁrM H528. GJSWMDMM 1 ASMBH( Sﬁfprrao 8

Hz), 4.64 (t,ds.5818), Hz} ppdt (3D, (.08 psm (23t)1)73ﬂpr935}()t61%i'ﬂi é:?@f% kg9 ,
i gi Egd H(zﬁ),ﬂppmm) 37%34%313) 32%9(5&) %96 ?1}1) 1)45 (2H) 11(3H) ogzppm ’

(3H)

:—Br —~B ‘ ~Br
T 4N H8r in EtOAc g EDCIDMF 2
BnO I N BO BnO l N NHBoc
Boc HHBr o~
N
H

12 13 14
20 Synthesis of Compound 14: A solution of Compound 12 (42 mg, 0.09 mmol) in 4
N HBr in EtOAc (5 ml) was stirred at 25 °C for 45 min. The solvent was removed and
was further dried in high vacuo for 4 h, To the residue in DMF (2mL) was added 5-

{amino-tert-butoxycarbonyl)-indone-2-carboxylic acid (39.2 mg, 0.14 mmol) and BOP
{71mg, 0.16 mmol) followed by adding DIPEA (83uL, 0.48 mmol). The reaction mixture
25 was stirred at 25 °C for 20 min and passed through a short column of silica gel. The
solvent was removed, and the crude product was chromatographed on silica gel eluted
with 20% EtOAc in hexane to give Compound 14 (49 mg, 88%). '"HNMR DMSO-dg)
811.63 (s, 1H), 9.18 (br s, 1H), 8.19 (d, 1H, J=8.4 Hz), 8.09 {br s, 1H), 7.90 (d, 1H, J=8.4
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15Conmpound 14. To a solution of 13 (19 ng, 0.04 mml) in DVF (3 m)
was added sodi um net hoxide (0.5 Min MeOH, 79 uL, 0.04 nrunol) at 0-5
C and was stirred for 5 mn. To the reaction m xture was added water
(20 nmL), and the aqueous m xture was extracted with Et0Ac (2 x 10
m.). The conbi ned extracts were dried (MgSO4). The sol vent was
removed in vacuo, and the crude product was chromat ographed on silica
gel 20 eluted with 10% MeOH in CH2Cl12 to give 14 (15.3 ng, 87% . |INWR
(CDC13) 6 9.24 (br s, I H, 8.25 (dd, 1H, J=9.2, 1.6 Hz), 8.02 (s,
1H), 7.54 (ttH2)17.799,(bck=1AD67.5317.68 (e PH), 7.3%:3 .48 {m, 3H.H,28335.(6, 31), B1 Hz) ,
(7-828“(_63'1 }129 tiﬁ%z%l_(l)é"é)ﬁ 4780%01f6 1, 2%45@%%4@%8@'}')31‘(% ﬁ{z)"'?réz (d@ 88
1.76 (dd, ZH& 706 Ha 3, SziddﬁlH(Jslobﬂﬁ) Légedpound 15. A soI ut i on of

14 (6.4 nmg, O. moy) in 4 NHBr in EtOAc (3 m) wmas stgrred at 25
C under nitrog 30 min. The solvent was renoved .vacuo and was
further dried,i h vacygef.or 14 h_tao give 15 (g. [@- 99% HgoHNNR
(DVBQd6) 612. i ( Sgs 10.45 (s, 1H), 8.11 (d, ﬂ, io- ' 3’

(br s, 1H) 7.83 (d, BH" 1=8.0 Hz), 7.51 (m 2H), 7.34"( : 727

(s, 1H), 4.81 (t, 1H"10.8 Hz), 4.48 (d, | H, 3010.8 Hz),"4.28 (br s,
1H), 3.77-B. 91(m144|—|) 3.41- 3.48 (m 2H). NHHOO N2 HNH 7 .)

Hj Ci ORIO Hm- - NSvnth’eN of' 'cor'r'mound 1§) A rmxturQof Compourtd' lgr(dﬁ I%g, 0:08 'r']Tmol)% T
10% Pd-C (35 mg) in MeOH/CH:Ch (1/2, 10 ml) was degassed in vacuo for 40 s. The
resulting mixture was placed under an atmosphere of hydrogen and stirred at 25 °C for 7
h. The reaction mixture was filtered through Celite (MeOH-CH,Cl, wash). The solvent

10 was removed in vacuo. Chromatography on silica gel eluted with 2% MeOH in DCM to
afford Compound 15 (40.6 mg, 97%). 'NMR DMSO-de) & 11.59(s, 1H), 10.43 (s, 1H),
9.18 (brs, 1H), 8.09 (d, 1H, J=8.2 Hz), 7.93 (br s, 1H), 7.81 (d, 1H, J=8.2 Hz), 7.78 (br s,
1H), 7.49 (t, 1H, J=8.4 Hz), 7.27-7.35 (m, 3H), 7.08 (s, 1H), 4.80 (t, 1H, 11.2 Hz), 4.54
(dd, IH, 8.8 Hz), 4.31 (m, 1H), 3.92 (dd, 1H, J=10.2 Hz), 3.82 (dd, 1H, J=10.7 Hz), 1.47
15 (s, 9H).

~Br ~B
NHB JC& |
HO oc - ¢TNTO N NHBoc
O’\"g@ S ONEQ
i35

15 16
Synthesis of Compound 16: A solution mixture of Compound 15 (36 mg, 0.07

mmol), 4-methyl-1-piperazinecarbonyl chloride hydrochloride (20 mg, (.10 mmol), allyl

20 alcohol (0.1 mL) and anhydrous pyridine (63 pml) in CH»Cls (7mL) was stirred for 16 h
at room temperature, Without removing solvent, the crude product was chromatographed
on silica gel, eluted with 2%-10% MeOH in CHxCl; to obtain Compound 16 (32.4 mg,
73%). '"NMR DMSO-dg) & 11.59(s, 1H), 9.18 (br's, 1H), 8.09 (d, 1H, J=8.2 Hz), 7.93 (br
s, 1H), 7.81 (d, 1H, J=8.2 Hz}, 7.78 (brs, 1H), 7.49 (t, 1H, J=8.4 Hz), 7.27-7.35 (im, 3H),

25 7.08 (s, 1H), 4.80 (t, 1H, 11.2 Hz), 4.54 (dd, 1H, 8.8 Hz), 431 {m, 1H), 3.92 (dd, 1H,
J=10.2 Hz), 3.82 (dd, 1H, J=10.7 Hz), 3.77 (br s, 2H), 3.47 (br s, 2H), 3.37 (br s, 2H),
2.63 (s, 3H), 2.38 (br s, 2H), 1.47 (s, 9H).
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29 (from Exanple 3)01-" O H O OyNH2CO') HN...) C. H1,10 ro O cp H
= 1)CAr-i,NHr) 0 HO f HN

HaN~g°

. HN O NHCBz
oy ﬁ ol
A Br.
NG N NHBoc \
NS AN HN
H (‘N

NS y N 2TFA

16 17
Synthesis of Compound 17: A solution of Compound 16 (32 mg, 0.05 mmol) in 4
N HBr in EtOAc (4 ml) was stirred at 25 °C for 45 min. The solvent was removed and

5 was further dried in high vacuo for 4 h. To the residue in DMF (2 mL) was added

Compound 1% (48.2 mg, 0.07 mmol) and Benzotriazole- 1-yl-oxy-tris-(dimethylamino)-
phosphoniumhexaflucrophosphate (BOP) (34.5 mg, 0.08 mmot} followed by adding
DIPEA (68 uL) and the reaction mixture was stirred for 25 min at 25°C. The solvent was
removed under vacuo and the product was purified by Prep HPLC (SymmetrPrep C18,

10 7um, 19 x 150 mm column), eluted at 10 ml/min (0.01% TFA in water/acetonitrile) with
a gradient: 10% acetonitrile in 5 min, 10% to 50% acetonitrile in 15 min, maintaining
50% acetonitrile in 5 min, 50% to 100% acetonitrile in 5 min, to give Compound 17 {(42.1
mg, 649%). MS: caled for CsgHerBrN12010 (M+H) m/z 1171.43 found 1172.40.

L MNHOEz HzN"f
N
o0 Sttt 3
o A HN MeOH
HN
(o N}_E‘Q ° %\’\
2TFA 3TFA

N & N
H
15 17 E.

Synthesis of compound 18: To a sclution of Compound 17 (33.6 mg, 0.025
mmol) in MeOH (5mL) was added 10% Pd-C (28 mg), and the mixture was degassed

with N. The reaction mixture was flushed with H, and then stirred under a H,
atmosphere. Upen complete reaction (40 min), the reaction mixture was filtered and

20 concentrated to afford Compound 18 (31.5 mg, 96%). MS: calcd for CsoHeg BilN1205
(M+H) m/z 1037.39 found 1038.20.
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16 Conpound 16: Conpound 10 (0.033 niwl es, 2HBr salt) was reacted

wi th Conpound 29 of Exanple 3 (45 ng, 0.054 mwles) in 2.5 nL DVF in
the presence of 5 HATU (20 ng, 0.054 mwol es) and TEA (15-20 pL) for
50 mi nutes. The solvents were evaporated and the Crude was purified
by Reverse phase HPLC to give 10 ng of Conpound 16 (21 %yield). NS
1405. 6, 1427.8 and 1444.6. 18 NHL O HN-(N O N- (.9) CNN 19

Compound 19. Conpound 10 (25ngy, 0.033 mwbles, 2HBr Salt)) was reacted
wi th conmpound D of Exanple 5 (21.5 ng, 0.043 mwbles) in 2.5 nL DVF in

t he Om}
H
~NTT B
NO-./‘O 0
HEN‘? o../“O

Mal-PGE,-NHS
: e
o%p o
r"NJLo 2TFA

N o y
H
19
Synthesis of compound 19: A solution of Compound 18 {31.5 mg, 0.024 mmol)
in DMF (2mL) was added Mal-PEG4-NHS ester (42 mg, 0.08 mmol) in DCM (0.5mL).
5  The reaction mixture was stirred for I hr at 25°C. The final product was purified by Prep

HPLC (SymmetrPrep C18, 7um, 19 x 150 mm column), eluted at 10 ml/min (0.01% TFA

in water/acetonitrile) with a gradient: 10% acetonitrile in 5 min, 10% to 50% acetonitrile

in 15 min, maintaining 50% acetonitrile in 5 min, 50% to 100% acetonitrile in 3 min, to

obtain Compound 19 (29.7 mg, 77%). MS: calcd for CggHg7BrN 14015 (M+H) m/z 1435.56
10 found 1437.00.

EXAMPLE §

Br\ B’\ Br\_
o H o 5 5-Borc;§m;nn Ingole- o 3
2-carboxylic aci O H
A — O EEEE 5 N .,
fsans S sart B sans tov:

A B ¢
54 mg {(0.107 mMoles) of compound A was stirred in HBr-ethyl acetate for 30
15 minutes the solvent was evaporated to give compound B, which was dried under Hi
vacunm. 33.3 mg (0.053 mMoles) of B were reacted with 5-Boc-amino indole-2-
carboxylic acid 29.6 mg (0.107 mMoles) in the presence of EDC 22 .6 mg (0.118
mMoles) in 1.5 mL of DME fro 2 hours to give C. Compound C was purified by silica
gel Column chromatography 5-10 % MeOH/DCM to give 21 mg (60 % yield) of
20  compound C, MS MM = 662, MU = 685, M = 701,
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5 presence of HATU (16.5 ny, 0.0433 niwles) and TEA (10-15 pL) for 45
m nutes. The sol vent was evaporated and crude purified by reverse
phase HPLC to give 25 ng of Conmpound 17. (71 %yvyield). Ms: 1067.0.
Compound 17 (0.0187 nibl es) was deprotected with 5 % piperidine in
DMF (3 nL) in 45 mnutes. The sol vent was evaporated and the residue
washed with diethyl ether to give 18 (Ms: 845.2). To a 10 Sol ution of
0. 00935 nmwl es of 18 in 3 nL DM was added Mal - dPEGA- NHS ester (10
ng, 0.019 mwbles) in DCM 1 niL, followed by TEA (5 pL). After 30

m nutes the sol vent Te evapor ated and th de purified Iy Bo
Rever se Phase HPLG e no of pure d 1% (Vs 12NH
1266.8 and 128 %;é ‘,i 8 i{%ﬁg 10Q%np. TER, CH20I 2
100% 011, pyri CHZF—A+ ijsole, O 00% e 10, HATU
DIVF, DIEA69(/f puperuduoneg 98%92 DVF i n °CH . DI EA

N-succi ni m dyl-4- mal ei ntdobutyrate 53% Conpound 11: To a sol ution of

3 (236 ng, 086 mml) in solution of toluene (10 5 nL) was added
1-met hyl - 2-pyrrolidone {502 M., 5.13 nmol). The m xtyre thus obtained

was cooled to OC. T thl onyl cdl ged desef 502 pL, 58 \;rm)l) iB
toluene (4 ) wasoa and t he itng sol ubi @ stlrr%@eﬁ
for 10 m nut esr v&nt ¥'ermoved and G F Od dd

i mredi at el y wi.ehgut furt |f|cat|onfo;N\;,hefoII ep (252

nmg, 100%. 10 Conpound 13: NTo a solution of 12 (137 fy, 10.27 mmol)
in dichloronmethane (3 _nl) was added TFA (6 nlL). The resulting
solution was stirred fdr 20 minutes. The solvent was cé& evapor at ed
twice with toluene in vacuo. The residue (171 ng, 100% was used

wi t hout further p2irm§ {082 mdléshofebingowed - Wanreftrbwirexdplugdreq HEpEeypound

14: To a sol s adapl) .0 di.chl.or ne m.)
was added py?‘]ft: %ﬁg’?%%@uﬁ%g OI]% \%s(%izgg%}nddﬂ%g&%ﬁ?&g’tg ‘L'rg%v aqﬂsfg

m xt ure tHus saobivhiredcwhwitsii4 ne .G 10O dshef BocHenino behgicgoidiretht was
evaporated a séﬁe@om%'ncﬂgl@ o&s\@mwofm%%bm &%thﬁﬁﬁﬂ@(@%'n%@%%gl& to
gi ve conmpound 14 as a e solid 0D) 8
1.54 (s, 9H) mLZofgimhy(dsouq @%Ff;ogl }@81‘331 re@"n (empelgwe sy]zer(t MRS qva}]uﬂatedgmgg
(m 101H) 4. p3AfidH. b@@eveﬁ& pkﬁk&)lﬁ?@ tgﬂlvé $4 méﬂ'&);Olng'ﬁzle@)ml 5@-%))[1(31(? of13 (d,
1H),745m2|—%]% % 7.75 (s, 1H, 7.86 (d, 1H), 823(s
1H): LC-MB ( EePPeBdE kb 6% 607 (MrH56) + 663 (MrH) +, 686
(MtNa) +, 1001 (M'I-KBocldepmtectIon oﬁﬂ:ﬁ’ﬂpﬁmjﬂ@&zﬁomﬁ@d @tﬁﬁﬂMEtﬂﬂa@fatelqé]u(lerS ny,

0. 25 mml) irgma?,% nlﬁczﬁmn Leveise |(x t}i&?g vesl2addr ?en%%:m?) %S(é)yleldnh)“”and

TFA (0.8 ) e resu |ng
6581.8
EXAMPLE 6
COEME
CHO
o
N NsCHZCOMe Na
N N
b NaOMe, MeOH N
H
15 1 2

Compound 2. To a solution of indole-4-carboxaldehyde (1, 583 mg, 4 mmol) and
methyl azidoacetate (460 mg, 40 mmol) in dry methanol (20 mL) was added sodium
methoxide in methanol dropwise (6.9 mL of 25% NaOMe, 32 mmol) at 25°%C {dry

20 ice/CCly) under Na. The reaction mixture was warmed to 0°C and was stirred 3.5 h. The

reaction mixture was poured into water (120 mL) and was extracted with EtOAc (2 x 60
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15 20 m nutes. The sol vent was evaporated in vacuo. The residue (201
ng, 100% was used without further purification for the next step.
Compound 16: To a solution of 15 (143 ng, 0.25 mmol) in DMF (3 nl)
were added 10 (197 ng, 0.25 mmol), diisopropylethylamne (218 pL,
1.25 mml) and HATU (95 ng, 0.25 nmol) at room tenperature. The

m xture thus obtained was stirred for 2 20 hours. The sol vent was
evaporated and the residue was purified by sem -preparative HPLC to
gi ve Conpound 16 as a white solid (252 ng, 69%. I11-1 NMVMR (CD30D) 8
1.06 (d, 3H),mk). Thegomblined3pgractsiwe@wshgd iR satumpted 2ayepys NaCHP0 mL) @6l ey |
H, 2.25 (m dddm s 49193, | 8H) ,
Doolia) i o &ghﬁ solvél'rt')was %;Qw”?ed?nli_ﬁ?;ﬁué mfn@'d)(sgo% 9I‘7§) Eﬁwnﬁ g, B
5H), 4.65 (m(CPﬂjz)S 2%)@1‘ éH) flﬂif(d Hlg7 9 Bz 7 ¢ s, 7427d61ﬁ(11‘ﬁ 6§H)
257.70 (d, 2H)30(?1}7161_(ad,Hz§2H)26(Jn&)?é(mbré’ah'){),s&s@ﬁmﬁﬁ 1H), 8.25 (bs,
1H); LC-MS (ES) 1203 (M+H) +, 1227 (MtNa)+, 1243 (M+Kr. Conpound 17:
See the prsepar ation of 28 in Exanple 3 for general Fnoc deprotection
procedure. Deprdogedion of 16 (235 ng, 0.16 nmol) gave 161 ng of 17

(98% . The resigue was used w thout fur{@:er purification for ynext
step. LC-M5 (EE ) 30 983 (MrH) +, Y605 CMeNa) +, 1021 ( MHK) o+ ound
18: To a sol \f 17 (48 ny, 0.049 mmol) in 20% D47

di chl oronet h g mL) were added dii sopropyl et hyl am ne (fn pL, 0.19

mmol ) and N- succlni m dyl- 4-mal ei mi dobutyrate (21 ng, 0.073 mvl) at
roomtenperaturez The mxture thus obtained was stirregd for 2 hours.

Th | t € d dth ' ) i f b

ot preparat s ve. LBR D ATATobg o ey S b lhResa g,
539 . 11-1 NMe, (36]5)81@13)) ilbdry 2 Qer(eel (108 HL) wils idffuxédlyndatl- for]ihB]]he@diWenEh@s
1.80 24

6H) , gm47l]d;) ég%r%v%&m 7 o%l_%thzéés%é p(ankﬂ f%l%g]éa rgogunzn dog’qlhiz{:%el (35% ( m,
4.62-4.80 (mhexpip) to §f@D3 (663 mRHS5%) 7 HMMR EDCLY 8.97 (46, 1, S 315@1 s, IH)50 (m

1 7.60 1H/3=881,{ 9, (A FARS L e, 0\ P22 o
(l';')& i (Lgl_ulﬂrﬁ lH)J Z%ﬁ%ﬁ HlIZ{?J 99)@1 ngm"ﬁl_}i)i,@rz’.%)(ﬁ ﬁvir 139?1186

(MeK) +.  Exdifplos2g- Pg =R+ b 3.95

y f :NH NaCNBH, NH
MeO,C 4
N AcOH MeOC™,

15 H H
3 4

Compound 4. A solution of methyl pyrrolo[3,2-¢Jindole-2-carboxylate (3, 663

mg, 3.1 mmol) in glacial acetic acid (9 mL) under N, at 15°C was added sodium

cyanoborohydride (600 mg, 9.5 mmol), and the reaction mixture was stirred for 2.5 h (13-
20 18°C). The reaction mixture was poured into water (60 mL) and was made pH 8-9 by the

careful addition of solid sodium carbonate, The aqueous mixture was extracted with

EtOAc (3 x 60 mL), and the combined extracts were dried (MgSQ,). The solvent was

removed in vacuo. Flash chromatography (silica gel, 20% EtOAc-hexane) afforded 4

(562 mg, 84%). "HNMR (CDCls) § 8.85 (br s, 1H), 7.15 (d, 1H, J=8.4 Hz), 7.04 (s, 1H),
25  6.89(d, IH, J=8.4 Hz), 3.94 (s, 3H), 3.68 (t, 2H, J=8.4 Hz), 3.24 {(t, 2H, J=8.4 Hz).
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029, R=hr.,” 0 al2, Pd/C, nethanol, CH2A 2 98%b allyl alcohol,
pyridi ne, CH2C 2, 4-nethyl pi perazi ne-1-carbonyl chloride 72% c 300 2,
CH2Cl 2 100% d TFA, CH2A 2 100% e 11, pyrldine, CH2A 2 67% TFA,

ani sole, CH2C 2 100% g 10, HATU, DWVF, DI EA 69% It piperldl ne, DV
98% 20% DMF I n CH2C 2, DI EA, MAL- dPEGA- NHS ester (28, 60% or 1\1-
succi nl m dy1-4-nmal el mM dobutyrate (29, 51% Conpound 21: A solution of
20 (520 ng, 1.22 mml) and palladiumon charcoal 5 (100 ng) in

met hanol and dicl horomethane (2 and 4 nL) was placed under hydrogen

at nospheri c pressure room t enper at ur The m xture thus obtained
was stirred at roomt i@t at ur e oveIB?FPg‘P\‘EOBWI'he pal I adi um was/ NBoc
filtrated anduwidie—e ing sol nt r at,pd ess to
give a grey solid ng, 989% . 111 NMR-(CD30D) 8 1. 5§ ( H) ,
3.52 (m 1H), 3.89-4.00 (m 211), 4.07 (m 1H), 4.18 (m 1H), 7.26

(m 1H), 745 (m 1H)‘1 7.55 (bs, 111), 7.65 (d, 1H), 8.%3 (d, 1H).
Conpound 22: To aCﬁﬁbbﬂﬂd@n Aosfoluagn cfjfg&@lypg% dl:iiy(g‘g 3m59}1310f3'im]_md01e -7-

di chl or onet hane ( nm.) we , pyridine
(1 nL, 1.2 mf8l yXYé%fti(“zﬁSRéﬁanw WB&%FHE(%¥MW3‘%W%41%f 3d4 ny,

1.8 mmol) .5 Thﬁcafﬂoﬁz&dl{rﬁ@lﬁ|2L85mrﬁ$]§:ﬂQS@mM&NaSltth'a&Qm@ﬁxtﬁ@% pepegt ure
over ni ght. ﬁvsolvent was eva orate%H%?% the resi due masgyurlfled by

seni - pr epar atTPEIHPYE 78S FROEIIB IS roguatograghy; (SIacagsl: PRfe EE - ng,
729 . 1HNIVR (HEMBE) 6 5 Gl P, 84%,). ENHIR (CDQI) (%578 (&H) 1H)27.3<6(s(1<.H> 72:H)(d

s, 2 >, ) 8
(111),H21 08 (%}{Zﬁ)%bqﬁ 1%)’(14;52("%025%%4 (Sfﬁ%? ALY f ,3,§i%,1,@%58
(t, 1H), 7.82H)d, 1H), 7.88 (m 1H), 7.92 (d, IH); LC M (ES), 460
(MrH) +, 483 (MrNa) +, 499 (MrK) +. Compound 23: To a solution of
22 (250 ng, 0.43 mmol) _in dichloronmethane (3 nL) was added TFA (6
m.). The resulting solutysgh was stirred for 20 m nutes. The B
sol vent was ¢o..ev ed twi ce Wyt HoMe@eCi n vacua Thes ue
(256 mg, 100% wasnused without Turther purification'f ly for
the next step. LG-NB (ES) 360 (M+H) +, 383 (M:Na)+, 399 (NHK) +.
Conpound 24: To a sglution of 23 (256 mg, 0.43 mmol) i
di chl or onet hane ( s .added |d| 11 (252 ng,
0.86 mml ) (see E&%‘?"@%) Aaﬁqlti@“ “Gf' g%ﬁép&&%@ GBI MEd was
stirred at Oﬁhrﬁajrwa’b aided ita a sThrey o @leth@Id- (IMEButﬁUﬁ{aﬂ'b@iyﬁd 2adikydtd®r esi due
was purifj.e te
or 10 (218 mp PGP PRI Ey UG 2 RN, TheRR Rl
3. 00- 3. 60 ( m(3:8H) and3he7@actinn mikkre wd s8@edarPS Cifhr, 14 4, Bib-rehekB nfingueSidy |
6.91 (s, 1H)11€1 er a Ipr LH)
dilfte S t}(x%t %lbz%mL)Zm(f@as(ﬂEQE %hpte ht@é #%2%@1 p gdélglx*%é@h tel

7.84 (d, 1 8.2
( M+H ge) +H) 6’1@9113(‘@511. e,sohgzms follrqted)by flltggrg a(lwp@washed with water (10 mL).

Drying the solid in high vacuo afforded 6 (524 mg, 99%). 'HNMR (DMSO-dg) 5 12.93
20 (brs, 1H), 11.69 (s, 1H), 7.80 ( brs, 1H), 7.20 (d, 1H, J=8.8 Hz), 6.91 (s, 1H), 3.96 (&,
2H, J=8.8 Hz), 3.18 (&, 21, J=8.8 Hz), 1.48 (s, 9H).

By By Bry Xo
o \ HBr-EtOAC 0O A & H iy
" N)LO N 34 ¢ NJ&O N r R 'Lfé; ©
N
N 0&-0 _N_J H2HBr EDC/DMF R 4
H
7 8 9

v -_— -

Compound 9. A solution of 7 (48 mg, 0.1 mmol) in 4 N HBr in EtQAc (5 ml)
25 was stirred at 25 °C under nitrogen for 45 min. The solvent was removed and was further

dried in high vacuo for 4 h. To the residue was added 3-(tert-butyloxycarbonyl)-1,2-
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Conpound 25: To a solution of 24 (50 ng, 0.08 mml) in

di chl oronet hane (2 nL) was added anisole (0.2 nL) and TFA (0.8 nL).
The resulting solution was stirred for 20 m nutes. The sol vent was
evaporated in vacuo. The residue (60 ng, 10099 was used w t hout
further purification for the next step. 11-1 NWVR (CD30D) 83.01 (s,
3H), 3.40-3.60 30(bs, 4H), 3.79 (m 21), 4.02 (m 2H), 4.32 (m 2H),
4.73-4.90 (m 3H), 7.26 (m 2H), 7.51 (m 1H), 7.63 (m 211), 7.77
(d, 111), 7.94 (d, 1H), 8.30 (s, 111). Compound 26: To a

sol uti on of 2BhydeGBHpy o HBelndole)-capoDUF a(iP(6n36) 24veg. 8. 13 ddwt)- A 0l§tEB ny,
0.08 mmol ), direpeRsoPyl &f MR AHMSS nﬁj-wasgidddedMQre%gn Hifxlbk 625 O,

0.08 nmmol ) at roomtenperature. The m xture thus obtained was stirred
for 2 hours. SR 6P ket 6 helde efuporairerpvehdhe Hedepesivdtues was puri fi ed

ggosemN Ngr epwhggtgawgrawu@m@ca G Ve SOIRBCUINY,: MBORAS) CHNt BvSP 25%(66 ng,
(1 oo e BBy i Top g s uf oy & B0 LThmE iy 07
6H), 3.40- 3 701, (8,8 18h)7,593¢, 88, Jetd.6 BEHY 49 &, B9 J€16 BHH) .29 @, 06 1£9n HAHH).07
760 (m 20y c3mder i Dok [ G o dub 1 o 3 b lg M P 1y
8.25 (bs, 1H)(Ip1 sSLTOVBAG B, 2BB0.26 e 2H).2)46,(br 5189, 1088 st 2H), 2.24 (5, Bdpound
27: See the p R@bﬁtl on of 28 in Exanple 3 for general Fnoc
deprotection proce Deprotection of 26 (66 ng, 0.05 nmmol) gave 44

nmg of 27 (98% . 10 Tla,g resixjue was used w thout further~peification
for the next steg%ﬁhl\/s +) 937 é—gA 959 (Mmg%
Conpound 28: Te.a, i gr of 27 24 mol m
di chl or onet hamle/( 1 e added dii sopropyl et hyl- am ne ( 0. 09
mol ) andlOVAL- dPEar NHS ester (18 ng, 0.036 mmol) at room t enpertd®ure.
The mixture thus 19 obtained was stirred for 2 hourgg The sol vent

was evapor at ed an‘g the e i due was gouri fied by sem -preparative HPLC
to give conpound S¥mBang émﬁi"@“%?f d2¢ 28 My ™ %‘@%’41\11%31]5“ Ri#eqersop) 8
1.09 (d, 3H),waistifed@ids Oelul)derﬂltﬁ@n fard5 dhlal The sbivBat wak Femoddd)and daSfrtien

3 10-3. 25 ( mOHep o 1 4hingfily dynipt syt Qlgsap Stbe gy

3. 902(()m 115h) 8.24 (L OHY, 803 () KL, J48. B0k 7.9D(d( hhl, J48H Hz67.8B(t(181, ]Gl z), 7714994

s, 1 (.

(2 e 7"%0 ( %éﬁ”m)z')'ﬁct @, g}f‘?_ l_%‘ﬂ{z)éﬂ'ﬁzaés E%%iwﬂ 1@)8%? 4@%(3 é%}sw(sm
(Mr2H 2) +.  Haz), 43 fouhid), 284-3.99 (my 4§é>l3t?{71 bl @f 10D, 2.8816sAgl). 0. 033 nmol )

in 20% DVF in dichloromethane (1 nL) were added diisopropyl et hyl am ne
(22 uL, 0.13 mmol) and Nsucci ni m dyl - 4- mal ei m dobutyrate (14 ny,

0.049 mmol ) at omcterrperatur They 25 mxture th ohtai ned S
stirred for ;%g? Thie "85 ves evaperated: and JhE ¥ esidye Iwas
purified by eparative IﬂB NO Oi &, eRpmound 799 ag\@@ﬁ’e
solid (32 ng, 51%.°11-1 NMWR (CD30[9)’°8 1.09 (d, 311), 1§ d, °3H),

1.62 (m 2H), 1.84 (m 1H), 1.92 (m 3H), 2.25 (m 3H),297(s, 3H)
3.12-3.2%0m GY, 3.39-3.68 (d 10H), 3.85 (d, 1H),I33.93 (dd, 111),

4. 082( m éé;—) 4 4. @Qmiouﬁa 18 M softibn 016118@0 Gr% 0. gél-gﬂ}noﬁ n® 304 Pa- Clm mf&;nc)’df
750 (H) m 311)M603{'g?21 C(lngl’P—zLH) ml)w%w?@ mi‘mo o ) w3 he Eguljl%g%mle was
(M:2H 2) +. placed under an atmosphere of hydrogen and stirred at 25 °C for 7 h. The reaction mixture
was filtered through Celite (CH.Cl, wash). The solvent was removed in vacuo.
25  Chromatography on silica gel eluted with EtOAc/Hex (2/8) afforded 12 (15.4 mg, 93%).
'NMR (DMSO0-dg) & 10.36 (s, 1H), 8.04 (d, 1H, J=8.2 Hz), 7.72 (d, 1M, J=8.2 Hz), 7.61
(brs, 1H), 7.45 (t, 1H, J=8.4 Hz), 7.261 (t, 1H, J=8.4 Hz), 4.06 (m, 4H), 3.73 (br s, 1H),
1.52 (s, 9H).

148



Exanpl e 9 Stert-butyl

5- (4-acetyl benzam do) - 1H-i ndol e- 2- car boxyl ate (2). A solution of
tert-butyl 5-am no-1Hi ndol e- 2- car boxyl ate (220 ng, 0.94 nmmol),
4-acetyl benzoic acid (155 rug, 0.94 mmol) and TBTU (303 ngy, 0.94
mmol) in DM (6 nm) at 4C was treated with diisopropyl et hylam ne (329
uL, 1.89 mol) and stirred 40 min at 0-5 C. The sol vent was renoved
under vacuo. The crude product was cl uomatographed on silica 10 gel
eluted with 1% MeOH in CH2C1l2 to give 2 (350 ng, 98% . 1HNVR DMSO d5)
611. 66 (bs, 1H), €Compeundd3 Alsehutiorgoidd (Iédns, Q.PH mined igd NFICl irgEtQZ&c (3sm) 4H) |
(73553|(-|;j HHSG\ga(ﬁgtu&?bdgiﬁ C%né%l-nﬁxggen £ 30‘11'5%1113 ’I‘ﬁggulveZhQa% re(rﬁwedlalﬁ')i wag' 63

5- (4- acet y| beWhsr difed dioligh Hepafaiol 4dL Do thg Fasigns Vasadded Bd teptPptyloayesdouitl; on

of 2 (350 ny,; le%l%}ﬁd]ﬂ% E—%}lﬁﬂbleeﬂ&ﬂfém’lgrablg% G441 mg)O(yﬁﬁmSI?]@@t ed
with TFA (4 m.) and stjrr m t enper at ure e sol vent

was noved andorHy ‘?‘f@?ccfaé%%gq”ﬂ?fﬂ%‘rmﬂﬁ; FQe‘HD UAtRSHedng Fhe yeaetipd miHVGi ve
3 in al nost guasdiddat is/e fwlemdrhekbimwmﬁﬁbﬁa)mécﬂaae 193du(:tbﬁas 1H),

750 (0. 1n, opugerp Syl iyt Suighly ¢t s Spec)
(s, 3H) .  Bri@%BOENRIACDCL) §9.45 (s, TH), 8.31 (s, 1H), 8.29 (d, 1H, J=8.4 Hz), $.02 (s, 2H),
7.63 (d, 1H, J=8.4 Hz), 7.54 (t, 1H, ]=6.8 Hz), 7.43 (t, IH, J=6.8 Hz), 7.20 (d, 1H, J=8.0
10 Hz), 6.89 (s, 1H), 4.75 (d, 1H, 10.8 Hz), 4.64 {t, 1H, 8.8 Hz), 4.12 (br 5, 2H), 4.03 (t, 1H,

J=8.8 Hz), 3.93 (dd, 1H, J=11.2 Hz), 3.42 (t, 1H, J=10.8 Hz), 3.22-3.31 (m, 2H), 1.61 (s,

QL <°
O Y _NaOMe HBr EtOAC
HO N T
o /N 11)/ Nﬁ
H

13 14 15
15 Compound 14. To a solution of 13 (19 mg, 0.04 mmeol) in DMF (3 ml) was
added sodium methoxide (0.5 M in MeOH, 79 uL, 0.04 mmol) at 0-5 °C and was stirred

HBr

I

for 5 min. To the reaction mixture was added water (20 mL), and the aqueous mixture
was extracted with EtOAc (2 x 10 mL). The combined extracts were dried (MgSQy). The
solvent was removed in vacuo, and the crude product was chromatographed on silica gel

20 eluted with 10% MeOQH in CH.Cl, to give 14 (15.3 mg, 87%). 'NMR (CDCl3) & 9.24 (br
s, [H), 8.25 (dd, 1H, J=9.2, 1.6 Hz), 8.02 (s, 1H), 7.54 («, 1H, J=7.6, 1.6 Hz), 7.43 (1,
1H, J=7.6, 1.6 Hz), 7.28 (d, 1H, J=9.2 Hz), 7.20 (s, 1H), 6.94 (d, 1H, ]=7.6 Hz), 6.88 (s,
1H), 4.49 (m, 2H), 4.12 (br s, 2H), 3.26 (m, 2H), 2.92 {m, 1H), 1,76 (dd, 2H, J=7.6 Hz),
1.61 (s, 9H).

25 Compound 15. A solution of 14 (6.4 mg, 0.013 mmol) in 4 N HBr in EtCAc (3
ml) was stirred at 25 °C under nitrogen for 30 min. The solvent was removed in vacno
and was further dried in high vacuo for 14 h to give 15 (7.1 mg, 99%). 'HNMR (DMSO-
ds) 812.16 (s, 1H), 10.45 (s, 1H), 8.11 (d, 1H, J=8.4 Hz), 7.94 (br s, 1H), 7.83 (d, 1H,
J=8.0 Hz}, 7.51 (m, 2H), 7.34 (m, 2H), 7.27 (s, 1H), 4.81 {t, IH, 10.8 Hz), 4.48 {4, IH,

30 10.8 Hz), 4.28 (br s, 1H),3.77-3.51 {m, 4H), 3.41- 3.48 (m, 2H).
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10 seco-CBI-Boe (5). A solution of 4 (100 ng, 0.24 mmol) and 10%
Pd-C (35 ng) in MeOH CH2C12 (1/2, 10 mM) was degassed in vacuo for 40
s. The resulting m xture was placed under an at nosphere of hydrogen
and stirred at 25 Cfor 7 h. The reaction mxture 5was filtered
through Celite (CH2C12 wash). The sol vent was renoved in vacuo.

Chr omat ogr aphy on silica gel eluted with Et 0Ac/Hex (2/8) afforded 5
(77 ng, 98% . INVR DVBO46) 6 10.36 (s, 1H), 8.04 (d, 1H, J=8.2 Hz),
7.72 (d, 1H, J=8.2 Hz), 7.61 (br s, 1H), 7.45 (t, 1H, J=8.4 Hz),

7.261 (t, 1H, J=8. qu 4.06 (m 4H)°Y’f§ 73 (m 1H), 1.52 (s, 9H).
10seco-CBI (Cl)-Indghe:(6) .. A solutiof~f 5 (35 ng, 0.1 nmol) in 4 N
HC1 in Et OAc (r5\ Mg st ?‘*bd at 25 e nitrogen for 30- 450n’mJ‘
The sol vent wasrenovey L&Y@e')‘mfdg% gVaceo~f 58
To the residue was added H5- (4- d
acet yl benzam ndo) - 1H9 ndol e- 2- car boxyl i ¢ acid (3, 2HPmigTrd 44 mmol )
and EDC in DMF (5 nL) and the reactian m xture was stirred 5 h at
roomtenperature. The solvent 15 was renoved in high vacuo.

Chr omat ogr aphy on silica g Iuted Wt 5288 % Me 2C1l2 to obtain
6(118.3 ng, 50%. IHNIVR % 611 73 *(N lH)HN Jﬁ% (s, 1H), 10.36
(s, 1H), 8.18 (s, 1|—|) 9% : 83 (d, 1H, J=8.4
Hz), 7.55 (t, 1H, J= N\AJ Hz) | 5 ~H1H)J 7.45 (d, J=8.4
Hz, 1H), 7.19 (s, 1H) 4.80 (t f /55 (d, | H,
J=10.8Hz), 4.22 (m | H, 4.0 (dd, | °H J=10. 8 ), 3.86 (dd, J=11.
20Hz, 1H), 2.63 (s, 3H). seco-CBI (Br)l e (7). To a

solution of 6 (35.5 ng, 0.066 nmmol) in anhyd s DVF (I nmL) was added
60% NaH (5.3 ng, 0.13 mmol ) at 0C and was st ed for 15-30 mn.

Sol vent was renoved under hi gh vacuo. The crude product was

chromat ogr aphed o il el. el ut 0) 2C12 to give
cycl opropane (31 ggﬁ%dnﬁglﬁ/o ko"f‘%oungqom)@ﬁ nﬂ@(‘:)g/égli;%)érlobﬁa ‘é’a“’vvlée%c“fd 2 ]§ed
w th 4N HBr iGemepind|29a€ Exanpde § 815y, 0QkmMukesy ie &Stmo IPMA tther mesems of
stirred 15 m RS e y
on sili ca%gelmaglﬂqj-?gdég\?\nbpﬁﬁz 8 Oo‘{l\l}gg%-\A @ﬂg %Ef{o}éﬁg tai %9?%@8%’@&?@
96% . | HNMVR Bmexa&e)aneﬂe Egude gvas ppgified] by Rgvepsg phase)) HPILD tg give 40 mgpf
8.18 (s, 1H),cohpBhd@s (215 }ie1dy M2 14656, izlz*)usﬂa&méd 1H, J=8.4 Hz),
7.55 (t, 1H, §4Hz) 7.51 (t, J=8.4 Hz, 301 H), 7.45 (d, J=8.4 Hz,
1H), 7.19 (s, 1H) 4.80 (t, J=10.8 Hz, | H), 4.55 (d, IH J=10.8Hz),
4.26 (m 1H), 4.0 (dd, 1H, J=10.8 Hz), 3.86 (dd, J=11 Hz, 1H), 2.63
(s, 3H). Carbamate (8). A solution of 7 (34 ng, 0.06 mmol),

4- Met hy1- 1- pi per azi necar bonyl chloride hydrochloride (15.9 ng, 0.08
nmml ), allyl alcohol (80 uL) and anhydrous pyridine (80 uL) in
CH2C12 (5 m) was stirred 16 h at roomtenperature. Purification of
the crude product was perforned on silica gel eluted with 2%to 10%
MeOH in CH2Cl12to obtain 8 (41.3 ng, 78% . 1HNMR DVSO d5) 811.73 (s,
1H), 10.38 (s, 1H), 8.18 (bs, 2H), 8.08 (s, 4H), 8.02 (d, IH J=8.4
Hz), 7.83 (d, J=8.4 Hz, 1H), 7.60 5 (t, 1H, J=8.4 Hz), 7. 56 (d,
J=8.4 Hz, 1H), 7.50 (t, J=8.4 Hz, 1H), 7.47 (d, 1H, J=8.4 Hz), 7.24
(s, 1H), 4.89 (t, 1=10.8 Hz, 1H), 4.58 (d, 1H, 1=10.8Hz), 4.45 (m
1H), 3.97 (dd, 1H, J=10.8 Hz), 3.91 (dd, J=11 Hz, 1H), 3.77 (bs, 2H),
3.47 (bs, 2H), 2.63 (s, 3H), 2.47 (bs, 2H), 2.40 (bs, 2H), 2.25 (s,
3
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Conpound 10: To a solution of 8(11.35 ng, 0.016 mml) and 9 (17 ny,
0.032 10 mml) in 5% acetic acid in dry nethylene chloride (2 ml,
pre-dried over nolecule sieves) was stirred 10-15 mn at 25 C. The
sol vent was renoved and was further dried in high vacuo overni ght.
The formation of hydrazone was checked by anal ytical HPLC2) (Nova Pak
C18, 51.tm 3.9 x 150 mmcolumm). eluted at 1 m/mn (acetonitrile/20
mv of amonium formate, pH 7) with a gradient: 10%to 100% anmoni um
formate in 10 min 15(Retention tinme: 6.93 mn). The hydrazone 10 was
finally purified by~Prep HPLC (SytytrPrep C18, 7inu, 19 x%o mm
colum), eluted %gﬁ (acetdnitrile /20 nmv "l"gl Q. HN—Fme
formate, pH 7) wik adi 1 10% 007 %acetonl m -
mai ntai ning 7 UacetonMé‘fn 3H ﬁ%&o 0 n|t 7
mn (Retention tine: 25. N 'mn), t@gn’? 0(14%\ ; calcd
for C55H62Br N9012 ( M+ nm z 20112104 foumd 11 1 1 Ekartpl e 10 NH2
NHr HO H" Nv..7-NFnoc 6,..r0y0-1,. )0H02N'35|1(02l

Br HN Q, HN
\ _\__ )_Sij‘ O/\/O\/\O/\/O\/\N ,U\/\ J,[
s )_
N

Compound 19, Compound 10 (25mg, 0.033 mMoles, ZHBr Salt}} was reacted
with compound D of Example 5 (21.5 mg, 0.043 mMoles) in 2.5 mL DMF in the
5 presence of HATU (16.5 mg, 0.0433 mMoles) and TEA (10-15 uL) for 45 minutes. The
solvent was evaporated and crude purified by reverse phase HPLC to give 25 mg of
Compound 17. (71 % yield). MS: 1067.0. Compound 17 (0.0187 mMoles) was
deprotected with 5 % piperidine in DMF (3 mLj} in 45 minutes. The solvent was

/N

evaporated and the residue washed with diethyl ether to give 18 (MS: 845.2). To a

10 Solution of 0.00935 mMoles of 18 in 3 mL DMF was added Mal-dPEG4-NHS ester (10
mg, 0.019 mMoles) in DCM 1 mL, followed by TEA (5 pL). After 30 minutes the
solvents were evaporated and the crude purified by Reverse Phase HPLC to give 5.2 mg
of pure Compound 19 (MS: 1243.2, 1266.8 and 1281.2)
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ONH2 (NHO H-H Nyz-N O HOO 6 Compound (3). A solution of
HBr salt 1 (12 ng, 0.016 mml) (see conpound 10 5 of Exanple 6) and 2
(25 ng, 0.032 mmol) in DM (1.5 nm) was treated with

di i sopropyl et hyl am ne (11uL, 0.064 mml) and was stirred at 25C under
nitrogen for 48 h. The solvent was renmpoved and crude product was
purified by Prep HPLC to afforded 3 (6.4 ng, 30%. Ms: calcd for
C64H67Br b1100, 13 (MrH) nmfz 1216. 18 found 1216. 40. Conmpound (4).
To a solution of TEA salt 3 (6.4 ng, 4.9 unol) in DVF (1 nlL) was
added with piEanpiihe (50uL) and the reaction mixture was stirred at
25 C under 5 nitrogen for 15 InM Ahe sol vent was renoved and crude

product was purified by Prep HPLC & ede 4 (3.8 ny, 66% . MS:
cal cd for C64H67Br NLOO10 ( M+H) m? g9 found0994. 80,
Compound (6). A sol utf6§ of _BEA salt 4 (3[8 g,

nL) was added with % g, 6.4 unol) and pi p“eri-dicgl

reaction n‘ixtu:ntifwagkl rred at 25 Ceunder nit eln @ 30"
solvent was re ive ahd crwde product was purifi NHE
yield 6 (3.4 no; % . Ms: cal %90 for C57H33Erbl1 6 (MrH) omy

1393.35 found 1393.60. [ __12""

H

O=<NH2
O “E__/Br NH
jj)\ Q N H _§

e (\N o} H N3 o]
e H
/N\) o ¢ NYQI T\N E
M

a 50Cl,, CHpCl, 100% b TFA, CHLCly 100% ¢ 44, pyridine, CHRClp 67% d TFA, anisote, CHxCly 100% e 4, HATU
DMF, DIEA 5% f piperiding, DMF 98% g 5% DMF in GH,Cly, DIEA, N-succinimidyl-4-maleimidobutyrate 53%

Compound 11: To a solution of 3 (236 mg, 0.86 mmol} in solution of toluene (10
5 mL) was added 1-methyl-2-pyrrolidone (502 pL, 5.13 mmol). The mixture thus obtained
was cooled to 0°C. Then thionyl chloride (502 pL, 2,58 mmol) in toluene (4 mL) was
added and the resulting solution was stirred at 0°C for 10 minutes. The solvent was
removed and the product was used immediately without further purification for the
following step (252 mg, 100%).
10
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Exanple 11

10

15

20

25

30

NH Oy NH2 HN.1 HH z C 000 NA.../Nj NO 1---r HOHHH

Compound 13: To a solution of 12 (137 mg, 0.27 mmol) in dichloromethane (3
mL) was added TFA (6 mL). The resulting solution was stirred for 20 minutes. The
solvent was co evaporated twice with toluene i vacuo. The residue (171 mg, 100%) was
used without further purification immediately for the next step,

Compound 14: To a solution of 13 (171 mg, 0.27 mmol) in dichloromethane (6
mL) was added pyridine (0.6 ml) and 11 (159 mg, .54 minol) at 0°C. The mixture thus
obtained was stirred at 0°C for 1 hour. The solvent was evaporated and the residue was
purified by semi-preparative HPLC to give compound 14 as a white solid (152 mg, 72%).
"H NMR (CD;0D) & 1.54 (s, 9H), 2.91 (s, 3H), 3.00-3.60 (m, 8H), 3.72 (m, 1H), 3.99 (m,
1H), 4.31-4.50 (m, 311), 6.94 (s, 1H), 7.05 (m, 1H), 7.13 (d, 1H), 7.45 (m, 2H), 7.68 (d,
1H), 7.75 (s, 1H), 7.86 (d, 1H), 8.23 (s, 1H); LC-MS (ES™) 563 (M+H-Boc) ¥, 607 (M+H-
56) *, 663 (M+H)*, 686 (M+Na) *, 701 (M+K) *.

Compound 15: To a solution of 14 (198 mg, 0.25 mmol) in dichloromethane (2
mL}) was added anisole (0.2 mL) and TFA (0.8 mL). The resulting solution was stirred for
20 minutes. The solvent was evaporated in vacro. The residue (201 mg, 100%) was used
without further purification for the next step.

Compound 16: To a solution of 15 (143 mg, 0.25 mmo]) in DMF (3 mL) were
added 10 (197 mg, 0.25 mmol), diisopropylethylamine (218 pL, 1.25 mmol) and HATU
(95 mg, (.25 mmol) at room temperature. The mixture thus obtained was stirred for 2
hours. The solvent was evaporated and the residue was purified by semi-preparative
HPLC to give Compound 16 as a white solid (252 mg, 69%). 'H NMR (CDs0OD) 61.06
(d, 3H), 1.14 (d, 3H), 1.60 (m, 2H}, 1.81 (m, IH), 1.90 (m, 1H), 2.25 (m, 1H), 2.91 (s,
3H), 3.05-3.25 (m, 6H), 3.40-3.70 (m, 8H), 3.70 (d, 1H), 3.85 (d, 1H), 4.00 (i, 1H), 4.19
(t, 1H), 4.30-4.50 (m, 5H), 4.65 (m, 1H), 7.02 (s, 1H), 7.28-7.50 (m, 8H), 7.60 (m, 2H),
7.70 (d, 2H), 7.76 (d, 2H), 7.87 (m, 3H), 8.03 (s, 1H), 8.25 (bs, 1H); LC-MS (ES™") 1203
(M+H)*, 1227 (M+Na)*, 1243 (M+K)".

Compound 17: See the preparation of 28 in Example 3 for general Fmoc
deprotection procedure. Deprotection of 16 (235 mg, 0.16 mmol) gave 161 mg of 17
(98%). The residue was used without further purification for the next step. LC-MS (ES™)
983 (M+H)*, 1005 (M+Na) ¥, 1021 (M+K) ™.

Compound 18: To a solution of 17 (48 mg, 0.049 mmol) in 20% DMF in
dichloromethane (1 mL) were added diisopropylethylamine (34 pL, 0.19 mmol) and N-

suceinimidyl-4-maleimidobutyrate (21 mg, 0.073 mmol) at room temperature, The
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A oyN.2no.Th H,, CHN'".0f O Hs riO NH ) Nr (O O HN)
Compound A (0.033 niwles, 2HBr salt) (see conpound 10 of Exanple 6)
was reacted with Conpound B (45 ng, 0.054 mwbles) in 2.5 nL DMF in
t he presence of 20 HATU (20 ng, 0.054 mwbles) and TEA (15-20 gL) for
50 mi nutes. The solvents were evaporated and the Crude was purified
by Reverse phase HPLC to give 10 ng of Conpound C (21 %yield). M
1405. 6, 1427.8 and 1444.6. Exanple 12:

mixture thus obtained was stirred for 2 hours. The solvent was evaporated and the residue

was purified by semi-preparative HPLC to give compound 18 as a white solid (36 mg,

53%). '"H NMR (CDs0D) § 1.10 (d, 3H), 1.15 (d, 3H), 1.61 (m, 2H), 1.80 (m, 1H), 1.91

(m, 3H), 2.25 (m, 3H), 3.01 (s, 3H), 3.12-3.24 (m, 6H), 3.47-3.65 (m, 10H), 3.84 (d, 1H),

5 3.906(dd, 1H), 4.34 (m, 1H), 4.62-4,80 (m, 4H), 6.82 (s, 2H), 7.17 (s, IH), 7.46 (d, 2H),
7.50 (m, 1H), 7.60 {m, 1H), 7.76 (d, 2H), 7.93 (m, 4H), 8.07 (s, 1H), 8.25 (bs, 1H); LC-
MS (ES") 574 (M4+2H/2)*, 1148 (M+H) *, 1168 (M+Na) *, 1186 (M+K) *,
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Frnoc- OSuDees- Marti nFnoc, 0 123 Synthesis of 2: 1.44 G ans
(0.015 Moles) of the HCl salt of 2-am noethanol (1), 5.0 grans (0.018
Mol es) of Fnoc-succinimde (2) were dissolved in 20 nL of
acetonitrile 5 and 20 nL of 10% agueous potassi um carbonate sol ution
in a round bottomflask and stirred at roomtenperature for 30

m nutes. The reaction was quenched with a 10 %citric acid solution
and concentrated to renove the acetonitrile. The aqueous | ayer was
extracted 3 tines with 30 nL of ethyl acetate and the organic |ayer
was washed wiEdamplefie twice with 20 nL. Al though the conpound was
pure enough it wasQurified over 10 silicq gel with 2-5 % MeOH in DCM
to give 2.5 grans 2in 64 %yield. Jnt hesis of 3 1.3 grans
(4.58 mwbl es) of 2 5 all owed t.0 stir pl. of di chloronethane in
t he presence 2095 gréms (5 © nvbles) & Martinreagént in a
round bottom ™ask for 2 bours. The crude reacti®on m xture was
purified over silica gel el ut,;ng with 20-50% of ethyl acetate. To
give 1.06 grans of the al dehy Bz Y0 yi el d. 15M51-1= 281.8

tert-butyl 4-am nobghyoat-eFndc HE | i ne4 Synt he of~4: 1.5 grans
(3.77 mvol es) of Hruline werg d gggjved bn \Nof DMF in a
round bottom f K ch was adgded | es) of EDC,

0.61 grans (4, @N{)I es) Bf HWDCN\)Nére the%ﬂ@bd owed

by the 20 addition 0.88 grams (4.5 mvbl es) of t-butyl obenzoat e
and a catalytic armu@‘»?‘f Opper chloride. The reaction mév_lbﬁfr%awas

allowed to stir overnig it e solvents were evaporated an Ae Crude
product purified over silica gel with 5 to 10 %Ms&l#\'ln DCMto give 2

granms of 4in 92 %yield. W =% o Synthesis of 5 and 6: 205
ng (0.36 nmwles) of conpound 4 reated with 3 of a solution
of 2.5 % piperiding in DVE @Jrl\ nutes Jhe cti og m xture was
concentrated to dryness drinsed %P,@g m,,,) tw ce and
then with diethyl NHR

26, R = Fmoce
h[, 27 B=H

O

O .?fc:l =<::2
i (\NJOL _S
HiN ﬁ/ﬁ’ N

. Y OOy “\n/\ﬁ?

\
pd
.
Q
A
ZI

a H,, Pd/C, methanel, CH,Cl, 98% b aliyl alcohol, pyridine, CH,GCly, 4-methyipiperazine-1-carbonyl chloride 72% c
SOCI,;, CHyClh 100% d TFA, CH,Cly 100% e 11, pyridine, CH,Cl; 67% f TFA, anisole, CHyClp 100% g 10, HATL,
DMF, DIEA 88% h piperidine, DMF 98% i 20% DMF in GH,Cl;, DIEA, MAL-dPEG,-NHS ester (28, 80%) or N-
succinimidyl-4-maleimidobutyrale (29, 51%%)

Compound 21: A solution of 20 (520 mg, 1.22 mmol) and palladium on charcoal
5 (100 mg) in methanol and diclhoromethane (2 and 4 mL) was placed under hydrogen
atmospheric pressure at room temperature, The mixture thus obtained was stirred at room

temperature overnight. The palladium was filtrated and the resulting solution was
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5 ether (20-30 nmL) twice. The free amne 5 was dried under high
vacuum and reacted in the next step without any further purification.
W = 352.2 167 ng (0.42 mwbles) of Fnoc-Citruline were
dissolved in 6 nL of DM. 160 ng (0.42 mbl es) of HATU were added.
Compound 5 (0.35 mwol es) prepared above was dissolved in 2 nL of DW
and added to the above solution of Fnoc-Citruline and 10 HATU. 146 uL
(1.05 mvbles) of triethylam ne were added to the reaction m xture and
allowed to stir for 1.5 hours. The solvent was evaporated and the
crude puri fi edndsyr:Rehte dyeesPhagiee HeteC solal @90/ @g,193%) nEl BMR(EPHOLNG 1.69 i n

ISsynihesi s of I aga 4t slig s P ity b el b BT ol fl s
depr ot ect ed Kﬁbgﬂh{5%®ézﬁ5wﬁﬁ@ﬂﬂ@bﬁdﬁﬁélgﬁniIar to the synthesis of
conpound 5 t0 gi Veoripoihha 22: 769 Solutlon o@ﬁg@@ﬁg I&O%ﬁolﬁ%@ﬁcﬂﬁ?dn%%Q%O

reducti ve-am nati on of conpound ar ed ove es

oo Bt drisd DAL 8 MOABE Koadh Iin oD s BEmam

f2 ggsk agg Elg@éﬁmﬁceQ@n?ll\c/&Im'lg@(?ﬂGrﬂ:ﬁlgptﬁQ ?ﬁogg&VﬁQm%YthﬁJlbgtgﬁﬂﬂ%é Qe ®f
ny es (0] Sodl.um acet at e oun

mvbl es) was SUEPEE FBPTHES OYHBsRG ke sUkenk prep f‘t"ﬁ@‘%“‘éisfi{}ﬂ fheﬁ@“%afe% %ﬁﬁed

m xture was yiserigtepaiati@EFLAY o 30e BInpstRE22 6 8 wiille solid (509 mg, 72%). 'THNMR
(DMSO-de) 0 1.50 (s, OFD), 2,21 (s, 3H), 2.36 (s, 2H), 2.42 (s, 2H), 3.42 (s, 2H), 3.78 (s,
10 2H), 3.90 (m, 1H), 3.98 (m, 1H), 4.08 (m, 2H), 4.14 {(m, 1H), 4.22 (m, 1H), 7.42 {t, 1H),
7.58 (t, 1H), 7.82 (d, 1H), 7.88 (m, 1H), 7.92 (d, 1H); LC-MS (ES™), 460 (M+H) *, 483
(M+Na) ™, 499 (M+K) ™.
Compound 23: To a solution of 22 (250 mg, 0.43 mmol) in dichloromethane (3
mL) was added TFA (6 mL). The resulting solution was stirred for 20 minutes. The
15  solvent was co evaporated twice with toluene in vacuo, The residue (256 mg, 100%) was
used without further purification immediately for the next step. LC-MS (ES™) 360 (M+H)
¥, 383 (M+Na)*, 399 (M+K) *.
Compound 24: To a solution of 23 (256 mg, 0.43 mmol) in dichloromethane (8
mL) was added pyridine (1.6 mL) and 11 (252 mg, 0.86 mmol) (see Example 7) at 0°C.
20 The mixture thus obtained was stirred at (°C for 1 hour. The solvent was evaporated and
the residue was purified by semi-preparative HPLC to give compound 24 as a white solid
(213 mg, 67%). 'H NMR (CD;0D) 8 1.54 (s, 9H), 2.87 (s, 3H), 3.00-3.60 (m, SH), 3.79
(m, 1H), 3.89 (m, 1H), 4.31-4.48 (m, 3H), 6.91 (s, 1H), 7.08 (m, 2H), 7.43 (m, 2H), 7.65
(d, 1H), 7.74 (s, 1H), 7.84 (d, 1H), 8.23 (s, 1H); LC-MS (ES") 518 (M+H-Boc) *, 562
25 (M+H-56) 7, 619 (M+H)*, 641 (M+Na)*, 657 (M+K)*,
Compound 25: To a solution of 24 (50 mg, 0.08 mmol) in dichloromethane (2
mL) was added anisole (0.2 mL) and TFA (0.8 mL). The resulting solution was stirred for
20 minutes. The solvent was evaporated in vacuo. The residue (60 mg, 100%) was used
without further purification for the next step. TH NMR (CD;0D) 6 3.01 (s, 3H), 3.40-3.60
30 (bs, 4I1), 3.79 (m, 2H), 4.02 {m, 2H), 4.32 (m, 2H), 4.73-4.90 (m, 3H), 7.26 (m, 2H), 7.51
{m, 1H), 7.63 (m, 2H), 7.77 (d, [H), 7.94 (d, [H), 8.30 (s, 1H),
Compound 26: To a solution of 25 (60 mg, 0.08 mmol) in DMF (2 mL) were
added 10 (53 mg, 0.08 mmol), diisopropylethylamine (59 pL, 0.4 mmol) and HATU (26
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(1.0 mwbl es) sodi um cyanoborohydri de was then added. The reaction
m xture was allowed to stir at ice bath tenperature for 20 m nutes
and then at roomtenperature for 1 hour. The reaction m xture was
concentrated and purified by reverse phase HPLC to give 5 150 ng of
desired product 8 in 51 %yield. Mu = 774.4 Q..NH2 HN TFA: DCM 8
HO 9 HN Synthesis of Acid 9: 33 ng (0.045 nmwl es) of 8 was
treated with 3 nL of a 2:1 m xture of DCM TFA for 25 m nutes. The
sol vent was evaporated the residue was titrated with diethyl ether
two tines andmg,dSetrmdr at hr@yeemphrgoarihe cthixtila ehus ebtoihéd wg statddo? Wauss.

7015 e A B U L
give compound 26 as a white solid {66 mg, 69%). 'H NMR (CD;0D) & 1.06 (d, 3H), 1.14
{d, 3H), 1.60 (m, 2H), 1.82 (m, 1H), 1.95 (m, 1H), 2.25 (m, 1H), 2.95 (s, 3H), 3.05-3.25
5 (m, 6H), 3.40-3.70 (m, 8H), 3.85 {d, 1H}, 3.90 (m, 1H), 4.06 (m, 1H), 4.20 (m, 1H), 4.30-
4.70 (m, 6H), 7.02 (s, 1H), 7.28-7.50 (m, 8H), 7.60 (m, 2H), 7.70 (d, 2H), 7.76 {m, 2H),
7.87 (m, 3H), 8.03 (s, LH), 8.25 (bs, 1H); LC-MS (ES™) 580 (M+2H/2)*, 1159 (M+ID ™.

Compound 27: See the preparation of 28 in Example 3 for general Fmoc

deprotection procedure. Deprotection of 26 (66 mg, 0.05 mmol) gave 44 mg of 27 (98%).
10 The residue was used without further purification for the next step. LC-MS (ES") 937
(M+H)*, 959 (M+Na) *.

Compound 28: To a solution of 27 (23 mg, 0.024 mmol) in 20% DMF in
dichloromethane (1 mL) were added diisopropylethylamine (16 pL, 0.09 mmeol) and
MAIL-dPEG4-NHS ester (18 mg, 0.036 mmol) at rcom temperature. The mixture thus

15  obtained was stirred for 2 hours. The solvent was evaporated and the residue was purified
by semi-preparative HPLC to give compound 28 as a white solid (23 mg, 60%). "H NMR
(CD;0D) 8 1.09 (d, 3H), 1.15 (d, 3H), 1.60 (m, 2H), 1.82 (m, 1H), 1.95 (m, 1H), 2.30 (m,
1H), 2.45 (t, 2H), 2.51 {t, 2H), 2.97 (s, 3H), 3.10-3.25 (m, 6H), 3.46-3.70 (m, 24H), 3.75
(t, 4H), 3.85 (d, 1H), 3.90 (m, 1h), 4.10 (m, 1H), 4.50-4.70 (m, 4H), 6.78 (s, 2H), 7.04 (s,

20 1H), 7.34 (m, 2H), 7.45 (m, 1H), 7.50 (m, 1H), 7.71-7.79 (m, 2H), 7.90 (m, 3H), 8.04 (s,
1H), 8.25 (bs, 1H); LC-MS (ES") 668 (M+2H/2)*,

Compound 29: To a solution of 27 (31 mg, 0.033 mmol) in 20% DMF in
dichloromethane (1 mL) were added diisopropylethylamine (22 pl., 0.13 mmol) and N-
succinimidyl-4-maleimidobutyrate (14 mg, 0.049 mmol) at room temperature. The

25  mixture thus obtained was stirred for 2 hours. The solvent was evaporated and the residue
was purified by semi-preparative HPLC to give compound 29 as a white solid (32 mg,
51%). 'H NMR (CD;0D) & 1.09 (d, 3H), 1.15 (d, 3H), 1.62 (m, 2H), 1.84 (m, 1H), 1.92
{(m, 3H), 2.25 (m, 3H), 2.97 (s, 3H), 3.12-3.25 (m, 6H), 3.39-3.68 (m, 10H), 3.85 (d, 1H),
3.93 (dd, 1H), 4.08 (m, 1H), 4.50-4.67 (m, 4H), 6.80 (s, 2H), 7.03 (s, 1H), 7.34 (m, 2H),

30  7.44 (m, 1H), 7.50 (m, 1H), 7.72 (d, 2H), 7.77 (d, 1H), 7.90 (m, 3H), 8.04 (s, 1H), 8.25
(bs, 1H); LC-MS (ES") 552 (M+2H/2)*.
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1011 : 2TFA Synthesis of 11: 20 ng of 10 (0.032 niwl es) was
treated with 3 nL of a 2:1 m xture of DCM TFA for 5 mnutes. The

sol vent was evaporated the residue was titrated with diethyl ether
two tine and the ether |ayer discarded. The resulting TFA salt of

am ne 1511 was dried under high vacuum for several hours and carried
on to the next step. M5+1=519 C, 0 11:2TFA 12 Synt hesi s of
12: Am ne 11: 2TFA prepared above was dissolved in 3 nL of DVMF and
transferred to a flask containing acid 9 followed by the addition of
20 nmg (0.045 FExgmpled of BOP and 100 uL of diisopropyl anine and
stirred at roomtenperature for 2 5 hours. The crude reaction mxture

was concentra d andN@urbf ed by everse HPLC to gi vey of
desi red conpo _jmiﬁjEL >§%%ff . 6,TF¥REMD 7 ifﬁfﬁ
o

TBTUDMF HOC

R =

l

5 tert-butyl 5-(4-acetylbenzamido)-1H-indole-2-carboxylate (2). A solution of
tert-butyl 5-amino-1H-indole-2-carboxylate (220 mg, 0.94 mmol), 4-acetylbenzoic acid
(155 mg, 0.94 mmel} and TBTU (303 mg, 0.94 mmol) in DMF (6 mL) at 4 °C was
treated with diisopropylethylamine (329 uL, 1.89 mmol) and stirred 40 min at 0~5 °C.
The solvent was removed under vacuo. The crude product was chromatographed on silica
10 gel eluted with 1% MeOH in CH>Cls to give 2 (350 mg, 98%). "HNMR DMSO-dg)
811.66 (bs, 1H), 10.34 (s, 1H), 8.09 (d, 1H, J=8.8 Hz), 8.07 (s, 4H), 7.55 (d, 1H, J=8.8
Hz), 7.41 (d, 1H, J=8.8 Hz), 7.03 (s, 1H), 2.63 (s, 3H), 1.56 (s, 9H).
5-{4-acetylbenzamindo)-1H-indole-2-carboxylic acid (3). A solution of 2 (350
mg, .92 mmol) in methylene chloride (4 mL) was treated with TFA (4 mL) and stirred
15 15 min at room temperature. The solvent was rmoved and the residue was further dried
under high vacuo to give 3 in almost quantitative yield. 'HNMR DMSO-dg) § 12.92 (bs,
1H}, 11.74 (bs, 1H), 10.33 (s, LH), 8.04 (d, 1H, J=8.8 Hz), 8.06 (s, 4H), 7.52 (d, 1H,
J=8.8 Hz), 7.38 (d, 1H, J=8.8 Hz), 7.06 (s, 1H), 2.63 (s, 3H).

~Cl ~Cl
Hz, Pd-C ‘ ¥ 1) 4N HCI in EtCAc *X p/L
BnO N HO O N 2} 3/EDC HO

Boc Boc

(59

20

et
13 25% NaOMe N (‘ /
ln MeOH/DMF DCM

2) 4N HBrin EiOAc

N
,N
7 8
TFA o _Br ’ o o
& Saee
] - o N N o o
Ly AL S
5% AcOH in DCM NTO
N N
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Synthesis of 13 and final conpound 14: 35 ng (0.029 mwbl es) of 12 was
treated with a 4 nL DWF containing 100 uL of piperidine for 15

m nutes. The sol vent was evaporated and the resulting am ne 13 was
titrated with 10 nL hexanes followed by 10 nlL diethyl ether (2x)
dried under hi vacuum and can-led on to the next step with any
S5futther purification. W = 996.0, tn/2z = 498 0. 029 mwol es of
13 prepared above was dissolved in 2 nL DMF foll owed by the addition
17 mg (0.06 mwoles) of comercially available 15 and 32 uL of

di i sopropyl am ne. The resultlng reaction m xflire was stirred at room

tenperature for 1gho Izeggbg) SOLY&01 St 6oem§Y> P‘%Hd fivelpd E?ss%%ﬁt ¥l o

reaction m xture puri y reverse ase usi ng aceton

and wat er wi tMeQE/EEEHEAS &0 gl wes czegasmji I@f’acnme( metma@wktws WEEA
salt in 52 % dc@d Q}delw atnh@l}}em o?—ﬂﬁ{goaé? andlqﬂ% ar2§%Q"0127 h. E%@mtzgn Aﬁ%{tme

15Synt hesi s of conp solution of 1 (350 ng, mml) in
di chl or onet hatfé 1&‘964@)@%@31%&%11‘@-@)( @Wﬁvem?ﬁ%‘e@&e{‘j‘l“ﬁ Yfﬁb" sol uti on

was stiffed faHoogiphybieslica Thelusalwi@ EO AdSexqOBYERAAt €t id, biv1. ol uene

for the next - SHBoMAE-ElT DB s R ettt bl BB e 72k "
(0.82 rmmml ) i sdiI&)h'F oF @tEL henkHA) .26 )t, WaS=8dHex4.08 i, dHpe.76 Zn i), and

10 (0.98 20 ,??e bel ow) at 0C. The mi xture thus obtai ned was
or

stirred at O hour. The sol vent was evaporated and the residue
was puriflked by fieshBEHibinoleddaphylutem &iSl(350ag, §dlmremitingINtEdnwi t h 5%

h | 417
”35@ an?I '& N%t?m rncagramaﬂsd Jt(@sgwl@beﬁ%@%gso% nwegﬁé&?gg@( ”U

4.15 (t, 1H)1emwc@g1d(vfa9 ﬂg_‘qhﬁr drigd ig h(gy vacllp.|fm 4dy, 'ﬁqthe fﬁqldmae adyled §- (4( b S.
1H), 7. 03 ( dﬂ(:éth&)enzazmﬂ&) (lgdmdoﬂetj)ambzxﬁé'a&d@ | (Mg,@ﬁﬁ mntol Yhdd EDB6n (M
?E')s Z IH)7 ; (Lg%é‘t% Ie(if\%PPi)‘m’#t“mé’ﬁﬂbtl(iﬁﬁrf\ﬁl)‘_&""%&?ﬁ?ﬁ(é@’ie %%flwlaaﬁpgﬁnd
3: A sol uts Oﬁwa@ferrﬁwf(cﬁﬂ,ﬁlg]irgacu@ Cﬁrdﬁfmﬂgba Rt spiah badiudinyvan23 % hrogoal
hydrogen at mogshar e EUTt Bect oo BN UMD IRE P R BS AT s
obt ai ned was 19836 (s 8d), &18 oldh &Méﬁamﬂﬂés oNRFAB ghiH, JF8ié Honl 5adi i was
gi ve. compound™5. 59 uhy 16 oar (176 per BRI LTS PRERPIERS o)
(s, 9H), 3. 467 tH). 45§, B1.60l0(%Hk). 42pym, LI (¢, (H1 141 0.8 425 684 (BoI=1 in
2H), 6.980 Hg, 1H), 2.63 (s, 3H).
seco-CBI (Br)-Indole (7). To a solution of 6 (35.5 mg, 0.066 mmol) in

anhydreus DMF (1 mL) was added 60% NaH (5.3 mg, 0.13 mmol) at 0°C and was stirred

for 15-30 min. Solvent was removed under high vacuo. The crude product was

chromatographed on silica gel eluted with 3% MeOH in CH>Cl to give cyclopropane (31

25  mg, 94%). The resulting cyclopropane was treated with 4N HBr in ethyl acetate {3 mL)

and the reaction mixture was stirred 15 min. The solvent was removed under vacuo.

Chromatography on silica gel eluted with 2-8 % MeOH- CH;Cl; to obtain 7 (34.5 mg,

96%). "HNMR DMSO-dg) 311.73 (s, 1H), 10.43 (s, 1H), 10.36 (s, 1H), 8.18 (s, 1H), 8.08

(s, 5H), 7.92 (s, 1H), 7.83 (4, 1H, J=8.4 Hz), 7.55 (t, 1H, I=8.4 Hz), 7.51 (t, ]=8.4 Hz,

30 1H),7.45(d, J=8.4 Hz, 1H),7.19 (s, 1H), 4.80 (t, J=10.8 Hz, 1H), 4.55 (d, 1H,
J=10.8Hz), 4.26 (m, 1H), 4.0 (dd, 1H, J=10.8 Hz), 3.86 (dd, J=11 Hz, 1H}, 2.63 (s, 3H).
Carbamate (8). A solution of 7 (34 mg, 0.06 mmol), 4-Methyl-1-piperazine-
carbonyl chloride hydrochloride (15.9 mg, 0.08 mmol), allyl alcohol (80 ul.) and
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10(s, 1H), 7.20 (d, 1H), 7.30-7.45 (m 4H), 7.60 (d, | H, 7.70 (d, |
H, 7.85 (bs, 1H, 8.20 (d, 1H); LG M (ES) 436 (M-H 56)+; 493 (M+H)
+. Synt hesi s of conmpound 4: To a solution of 3 (350 ny) in

di chl oronet hane (3 nL) was added TFA (3 nl). The resulting sol ution
was stirred for 20 mnutes. The solvent was coevaporated with tol uene
(twice) in vactto to yield conpound 4. The solid 15was used w t hout
further mification for the next step. Synt hesi s of conpound 5:
To a suspension of 4 (300 ng, 0.59 mml) in acetonitrile (10 nlL) was
added DBU ( 44w@hyjirous pyrgined$iyil) in e b(2mdi wap piigred df het romn wargergtvier r ed f or

30 nminutes. ThGHSMbYSEithe MAE p Fo\dﬁ’d?%%feﬁgxrﬂeﬂ o}f@aﬁ&ageiéﬂ.ﬁema% Rno# xture
was di ssol ved i n dichl oromet hane washed th saturated

sodi um bi car HYFE & @-@h’i‘}@“’(ﬂ”b&hﬁéﬂg} W@r HMR%%) %1t7f3\ (pHDE-Fnd
dried over arthmdmcsus (NaZBH 03 §s) A &9.@dd amg 1-BaNgsNy satdedsungermy eguced

t d |1 2 Q9 L1i NWVR
(Coson) 85 st ah =S Shedias s Begih. Rt Py sttt i, 3 Ml 6 o
g a;i, I7F%,O ?t 977247ts Oﬂ% @18 (21410, Sﬁzﬂiﬁi),(dss (a,(Hn ngzﬁé)( d4s GENH), 3. 3?4%( }:\/I—}JF &)
1 4 : 3 + Iy
+ 394 (MHK) ﬂ‘@“@r 3'%@’3"&%@?%%3&&%&”%& %@I\n/gﬁgegi %[{)O‘Z%Céﬁpound
10: To a suspéhsi®nbofHRRAY(s, BHni t r oi ndol e- 2- car boxyl ate 30(Acros, 10

g, 42.7 mol), digf Q\.p.utmlmd;z sgmr@pmt(f 5%9%% gméﬁ %79 'g)odsa

anhydr ous net hanol Cros
act i vat edt&artyae) ng Cﬁﬁ)ﬂmd/a*sdfy agddene mﬁedﬂr@aétnl%ﬁi@wm W@CWL&S‘BVGS)

stirred at roR&RANES &l £ zswe;d%e Jd%em&ak RABvidhd Fad¥rthel BEdliSREH | ON
was conpl eted when FL is no | onger being consuned. The reacti on

m xture was f"FT”Pé’I"“éElg%an‘etﬁl’iE’a‘I“i“I"éc P%@O%@%ﬂ* Elrkad by o gl éw&cd g
under high vaeugm,semyi.ek damﬁah kst esheie 1 imiid ﬂ@dtﬁmtfﬂé&b B of

purification. To a sol uti yel | ow in 5 t hano 150
) a el ut FEResRE e A ek 1 ot Gt o b
reaction M xt(Retentiomsmbaefi3atn)aThedPdrazcho10 @abémmll}ghhﬁedm@@réwmm ysi s was
CQITp| eted ba;ggmﬁ%) IESS f}il ¥9$ P30 r;II- hgolu Céh';gg)c{" at 1 E/ %acwﬁomtrqe ted

wth water ( oneent rate Fevacuum t o renove rre hanol .
The resul t ed mdlofiamraeniwvimtorrasts. PHAE) with &/\glmherE*th%do (MK aEEnitdly in ZDen,

aqueous | ayer, a‘ﬁ@ﬁm@é”d@é IcEt%ﬁiitlﬁé)in@'ﬂun 7050y 1RBAI LGNt min (Retention
time: 26.1 min), to give 10 (14.7 mg, 82%). MS: caled for CssHgaBriNgO12 (M+H) m/z
20 1121.04 found 1121.1.
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10 solution. The resulted m xture was again extracted with Et0Ac
(3X150 nL). The organic |l ayers were conbined, dried over anhydrous
MySO4 and concentrated under vacuumto yield brown solid 9 (9.7 g,
82% . 9 is used in next step without further purification. To a
solution of 9 (2.16 g, 7.84 mml) in anhydrous DCM (Acros, 60 niL) and
1- net hyl - 2- pyi Tol i done (Fluka, 5.03 niL, 52.32 mmol), SOC 2 (Al drich,
1.9 nm, 15 26.16 mmpl ) was added. The reaction m xture was stirred at
OC for 0.5 hr and at roomtenperature for 0.5 hr. The reaction

m xture was démawielfat ed and dried on high vacuum for overnight to
yeield 10. Small ampunt of 10 was tgreated wi th nmethanol and
triethylamne to formthe net hglst.er, ich was used for HPLC

anal ysis to check the conpl e(L' an @ mati on of acetyl chloride.
20 Synt hesi s of CorrpoungN;h: To ensi on of 2-am noet hanol
hydrochl ori de 25(Al drich, 5g. 51.25 mmsl eHen acetonitrile (80 niL),
and Na.2C38 (Al drich, 10% 80 nL), “Fnoc-CSu (Baihem 17.28 g, 51.25
nmol ) was added. The reaction m xture was stiHrr/,et* at room tenperature
for 2 hr and HPLC anal ysi s showed|t he reaé%oq:\ Leted. The
reaction mxture was diluted with vva&,@'og LY nd crude pr oduct
was col lected by filtration. The oif'd was dizsol ved in Et 0Ac (500
m.) and the resulted organic |ayef was 30 washed with HCl sol ution
(1% 2x150 L), sat. NaHCOB sol ution (2x150 fy)NHand brine (1x150 ni).
The organic | ayer was concentrated to yield Fte solid 13 (13.9 g,
95%, which was used for next step w thouty fadrd her purification. To a
solution of 13(13.9 g, 49 2 Mo imwm‘\m (ACRCS, 150 nl),
Dess-martin periodi naneQ (§708g. 8 ) added. The reaction
m xture was stirred gtNreom tle Pure f9r 4 hr. HPLC anal ysis
showed the reaction”\is conpPet@d. The reaction m xture was | oaded on
flash col um chronmat ograph and purified with 10-50% Et 0Ac i n hexane
to yield white 5solid 14(12.1 g).[

Piperidine/DMF
OY NH,

N\
o =

o
Q H R
&’OY\’O‘/\OA\’O‘/\OA"N‘]{\’R

o © o o
O NH;
/rNH

Br H £ 9 H HoOYY

Oy SONS 0 R htat i

s O 3 N\n,o o H 0O o O

~No N o)

AN S TFA

Iz
[}

Compound (3). A solution of HBr salt 1 (12 mg, 0.016 mmol) {see compound 10
5  of Example 6) and 2 (25 mg, 0.032 mmol) in DMF (1.5 mL) was treated with
diisopropylethylamine (11uL, 0.064 mmol) and was stirred at 25 °C under nitrogen for 48

161



O 15 R=Fnmoc R=H 1- 21, R=t-butyl R =H 5Synthesis of conpound
22: To a solution of N cFnoc-L-Citruline (Fluka, 10 g, 25.16 mol),
tert-butyl 4-am nobenzoate (Fluka, 5.84 g, 302 mmol), N (3-

di met hyl am nopropyl) - N -et hyl carbodi i m de hydrochl oride (Fluka, 5.79
g, 30.2 mml), 1-hydroxybenzotriazole (Chemlnpex, 4.08g, 30.2 mmmol)

i n anhydrous DVF (Acros, 100 nL), CuCl2 (Aldrich, 4.05 g, 30.2 nmol)
was added. The reaction m xture was 10 stirred at roomtenperature
for overnight. HPLC anal ysis showed the reaction was conpl eted. The
reaction m xthiifhe swivsntean anyedanedudeodnoiree durifisd W Plap BPDAG adffodicddit er .

The organi c |@yels Y@ ao@séaﬁqfm&%ﬁv@&mln@m@agﬁmm%tﬁsg% £ 121 401 el d

br own reS|due 15 "as crude product tion of ove nentioned

crude product 15 Cpmasiddeliaa pintoy plchFdssalt 3 464 me.)%9 ysoben PYF{é mL)

(Aldrich, 7 g MR8 wal @Qﬁdu{mﬁ)uiﬁﬁﬁtﬂquhcmﬁ%ﬂﬁﬁc Wi iR aB151 00 TRgky At
roomterrperature for 15 mm HPLC anal ysis showed the reaction was

conpl et ed.” THE e8I ORIt BESEF e WaEeR ééﬁﬂ?%@w%amﬁt%ﬂ%@%% was
purified on ﬂ-ﬂ&cgomb&dﬁ (@8 ngC edAINMSWatch f0-CLOY B LD rakH) /z08M4 The
desired prOdtIL d}%@f del uted at 14% nethanol in DCM The fracti ons of
desired pr odut & combi ned and concentrated under hi gh vacuumto
yi el d brown sol i dCu6pquad3é. 4 sol@Bn3LFEA dalt 433.8 algui.2 anolpin OMF 1Gnl()6vab g,

18. 86 ol

Torothyl -2 py S S tiar B wb LA pper i Ty Bt regetion migare v,
(BaChem B 23tined 2185 ¥hmdermitioserafor Hvindlhe Tleent wasgemaond pridxrude elovbaps
stirred at r%%ﬁmsy %b;h@d:wylad@ 3455’%@70?% ¥&dd¥oShy

reacti on was co%) et ed he reaction m xture, pipell (Aﬁdrlch
7 m) was add¥dH) e PEAPENIHSG ure was stirred at roomterrperature
for 0.5 hr. HPLC analysis 25 showed the Fnoc protecting group was
conpl et ed rermymgle 1The reaction m xture was concentrated and the
residue was purified on 120 g Conbi Fl,agh col um with 0-20% net hanol
in DCM The fractl s™pf desired prod,ﬂ’ct was combi ned and

concentrat ed
g O o

v L N8 C g
(o]

15

Compound A (0.033 mMoles, 2HBr salt) (see compound 10 of Example 6) was

reacted with Compound B (45 mg, 0.054 mMoles) in 2.5 mL DMF in the presence of

20 HATU (20 mg, 0.054 mMoles) and TEA (15-20 pL) for 50 minutes. The solvents were

evaporated and the Crude was purified by Reverse phase HPLC to give 10 mg of
Compound C {21 % yield). MS: 1405.6, 1427.8 and 1444.6.
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under high vacuumto yield yellow solid 18 (7.4 g, 87% . To a
solution of 18 (7.4 g, 16.48 mmvl) and 14 (4.63 g, 16.48 muol) in
anhydr ous net hanol (Al drich, 175 mol), sodium acetate (Al drich, 20
g) was added. The reaction m xture was stirred at OC for 1.5 hr. To
this reaction m xture, NaBH3CN (Al drich, 1.55 g, 24.72 mml) was
added. The reaction 5 m xture was stirred at roomtenperature for
overni ght. HPLC anal ysis showed the reaction was conpl eted. The
reaction m xture was concentrated and then worked up with Et 0OAc and
wat er. The orlipaniple I2nyers were conbi ned, washed with brine and
concentrated. The residu uripfied on 12 Caynbi Ehash colum
with O- 10@6nethﬁn”b/|H Qw@?%gﬁ Féctgﬁh/o%fgﬁgEF#ed prodictl wer e
conbi ned and concentrated 10 under hi gh vacuumto yield br owh solid

19(7.1 g, 60% .1 Toasolutiorpof 19 (6.7 g, 938 mnol ) in
anhydr ous DMWF (Acrosl,1 120 %{% piepridine (Aldric m.) was added.
The reaction m xt Syeheiset &t h44@amy0. 915éﬁqlﬁséﬁ’fﬁ}éﬁ'%@i‘@ff’ﬁm@e@?aw(1) HPLC

anal ysis s hoxmﬂgrarh@(oroeamblegm PaSc- GOdnek €8 wekli@ sd1@:aGH 20081 BT acbibi@ilavas
concentrat d angO g gﬁldue was | ﬁglllzed wi.th ac tonltrlle and
P&Pf

water to y| aud WP PUYS Rt HRIF TG R A forphbottom flaskpgd o

sol ution of @on@nturvdmzani(eamsufmm(&nm@teﬂﬁm I)Bactlmﬁﬁm‘;rq.bdmhdﬂlﬁlt}‘lral 10 %aﬁmd
(Aldrich, 1.8 abenzot.ri zol N, -
t et ranet hyl ur §18%°15an9'(‘1 %? %me‘)'mStgééi ovg&liﬁcegﬁﬁ WRors 23R anz%fe1 Fous DI\/F
(Acros, 50 miextracid 3 Nmd Wil oyl eehyhgcbfaman@thé Alediq I@h) wwzeheald’d@d to
adj ust pH valyge chetv.t}ffa 2D GAC kiR Hﬂhél':dﬁ{p%m%i%aggﬁ% e%u 1'@%21 ﬁﬁé

m xture was stirred at roomtenperature ana ySIS

showed t h¥ r edigt 8%WI%§ % MispHdr BEM typige 2.6 gEps oh 2 i 4t %ivieldwas

concentrated and smlee@smwes %ﬁ_@ﬁs(@BBthcﬁ‘éﬂ)&Q@agglogJerﬂS@mc@m um
with 10-20% geﬁuéanol desired gro uct was el uted out at

14- 169% et harlGH STt m*i*ﬁé?leﬁna%?f 2orsang’s  adiqlespothiesrhaiin fageat in a
conbi ned and lmﬂeamﬂfmslednmndesr Thd cgdiuevaeamnmto.ewaebﬁfwbmqlmlgad 21

S (ot on *Hiing i TSP% Selsflhe s &6 e 1 oo gt e MR LB B MEHE O1S

m xture wes MS$'T=28d.Sat roomtenperature for 0.5 hr. HPLC anal ysis
showed the reaction was conpl eted, Eze reaction mxture wasy
concentrated and the |yophili zed {\' acetonitrile and waﬁélr Eto yield
white solid 22(4.9 g, TFA salt). ynt hesi s of Conpounds” To a
solution of 22 (50 ny, 0%83 rrm)l) in S @BRhyslcgys DMF (Acros, 1 nl),
0- (7-azabenzot Hazo 1- o.Ni - tetranethyl uroni un*,zj dri ch,
28.4 ng, 0.075 added. Tﬂ\n’ﬁFNH/al ue of rea%tl fulie was
adj usted to over 8 by addi ng DI EA (Al ricch). The | rrioxt 7% was
stilted at roo {sqn%m ature for 0.5 hr and HPLC an nyS| showed t he
reacti on was Q-4 68. 2 ngmec@itkirermol ) was added and pH val ue

of reaction m Xt Lﬁﬁtﬁ@ﬁ?oszpatgsag'r ﬂxasa(gh‘ijﬁﬁvﬁﬁies)to‘? F&‘é?&tlﬁmngfei%qjgs'sﬁ%d% ?A
The reaction mixtUre was

roomte anot her

hr and HPLC mimf@il%m%@wéaottomeﬂael@ﬁqp\lhpqhgvav\e@eft%?ﬂﬂl@me(d5 niiedes) e%ctl on

m xture was GpRcest %x@{h@@SW&EG)GF%BN@&%W%&@%&ﬁﬁlkdjfUﬁovV@% the
stirred with PBS buffer S(I\/Edlatech | nc %

1
The suspeilsi ffead-58ierams o miyiodes) H &Layir- %lmé?hei]@ét?é‘lf AfaelvHf %r%%lf“iféd in
met hanol . Theoppesdilciied TEObtib®Mix@Swas allowed to stir overnight The solvents were

evaporated and the crude product purified over silica gel with 5 to 10 % MeOH in DCM
to give 2 grams of 4 in 92 % yield. M*' =574
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15concentrated with silica gel and the slurry was purified on 4 g
Conbi Fl ash col utm wi th 10-20% net hanol in DCM The right fractions
was concentrated and | yophilized in acetonitrile and water to yield
whi te powder Conpound 24 (45 ng, 45% NWMR (CD30D) 8 1.10 (d, 3H),
1.15 (d, 3H), 1.62 (m 2H), 1.89-1.94 (m 4H), 2.25 (m 3H), 3.80 (m
2H), 3.50 (t, 2H), 3.60 (m 3H). 3.84 (d, IH, 4.00 (dd, 1H), 4.20
(m IH, 4.65 20(m 1H), 4.72 (m 2H), 6.83 (s, 2H), 7.18 (s, 1H)
7.37 (t, 2H), 7.50 (m 3H), 7.75-7.81 (m 3H), 7.97 (d, 2H), 8.06
(s, 1H), 8.20 (d, 1H), 8.83 (dH 1H); LG M (ES) NHw#H) 999
(MNa) +. Synt hesi s of Cbnp8 8123: " To a sol ution of. 22 (500 ng, 0.7
nmmol) in DMF (6 5 nL) were md%ﬁﬁ di i sopropyl et hyl amine (250 uL, 1.4

nmol ) and HATU (@%i? neQ. 73 I&mggmﬁgqgttenperatu . ®he mixture
nTutesTTh

t hus obt ai nedgwas rred fq | vAnt iva ew%porated
and t he re5|due was pur| 1Ty\flash chronato phﬂrf\ si[icd"Yel
and eluted with 15% Ay %hloroFﬁt 0 é?ve t+e desired
conpound. This sol 3 Yas added slTowyp to a solutjon of 5 (40
ng, 0.11 mml) in 20%4d-nethyl- 10 2-pyrrolidone in di'chl oronet hane
(2 nL) at roomtenperature. The m xture thus obtajnedgagystirred for
2 hours. The desired conﬁ%und precipitated by addrtion of 6 m of

di chl oromet hane. Shirnhebt pxﬁmlzoén%@mé mfe@%@@omﬁétltﬁageaéeaeewlﬂ 3be

or

used wi t hout further Qurlflcatlon he_ next ste ny,
Ot herwi se t heé™PE8 FARIE" Qs Futher gt M Erd 'ﬁF‘éﬁS%rTBt FegRoLPrETY *zef mvl
amoni um f or rehi@nthiddlt@drysed antiriased withifdxafl Q20880ahDNkicE hdd@Yentv@th litigl ve

211) 170 ( el ) Bt P i) i e by ajgbaetndfy |

3.80 (m 2H) neﬁsfb@wﬁh@@ar(yrfprt}&ﬂ.ﬂt)ﬁtcz&oﬁ&ff*(lm35211) 3.55 (t, 2H), 4.55

(m 2t 7. 207, 561 0gFyMayy et ciihe whe Bl e infih oy by 00
111), 8. 10 (ste @HF mMpIeRBof(EATU wre addesl. MBmpESy SIS Nlel)-Brep@BDatokgNa) +.
20 Exanple %s dmgﬁ@qﬁt 8%?%%&%0 @e-ﬂiﬁe §)ﬁﬂfon @ﬁ’rﬁoccﬁmﬁgl')ggﬁy nd 3:

A sol ution of 4-nethoxy-2-nap hth¥lan1ne

gl aci al atet iTAHE| 46 e5 E03mYlolsn@t Highy'aBing FFF’@ a@%ﬂ@ théyregaaipe MiXErBangL
4899 was ref lauxed tuﬂﬁlwttl‘damti@rrhés&tvenm@rmt raff e the @hdeSAfd®y( 0. 1 i)

was di |l uted yl etate (0.5 nL t ef nk) and
FT et hyl am neey G eRG s S ge GFL@%’(OZ‘B‘P R AR LRV
organi ¢ | ayer7sshewiad™ 698t arting material and a neM/nuch | ower spot
(Rf =0.1). The sol vent snegnoved under reduced pressure and the

product 10 was dried undg vaccum t o yiedd the |ﬁﬁeﬁﬁed|ate

4- hydr oxy- 2- naphthylantne ich was Mﬁﬁ the*W xt step W t hout
any purlflcaﬁi . To a soI |on of 4- hymr Y amne in
di oxane (10 ) mas a NMt) _and di -1 d|-tert eri Ear om@Le
(1.149 g, 5.27 att on mxture $as uxH erfjl\12
for 4 h. TLC (4: he ane/ethyl acetate) s o startj ng nater al
and a new hi gher spot (Rl= 0 ) O HN
NH? 8 OJ\NHQ
15 Synthesis of 7 and 8: 280 mg (0.38 mMoles) of compound 6 was deprotected in

3 mL of 2.5 % piperidine similar to the synthesis of compound 5 to give 7. M*! = 509
Compound 8 was synthesized by reductive-amination of compound 3 with 7
prepared above. 0.38 mMoles of compound 7 were dissolved in 6 mL of methanol in a
round bottom flask and cooled to 0°C over an ice bath followed by the addition of 250 mg
20 (3.0 mMoles) of sodium acetate. Compound 3 120 mg (0.43 mMoles) was added to the
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15 reaction mxture was diluted with ethyl acetate (50 nL) and washed
with water. The aqueous | ayer was extracted with ethyl acetate (2 x
50 nL) and the organics were conbi ned and washed with brine. The
organi cs were dried over anhydrous Na2SO4, filtered and concentrated
under reduced pressure to yield N-(tert-butyl oxycanonyl)-4-0-
(tert-butyl oxycarbonyl)-2-naphthylamne (2, 80%yield) as oil. To a
solution of 20 conpound 2 in acetone (10 nL) was added NaOH sol ution
in water (10 nL, 1 M. The reaction mxture was stirred at room

t enper at ur e fappvediagy s getresullibgegofiod mipanay sitrérdt 04t 3 euehofved no

starting mat e T L.QN: M I S
xtract od w (0 oPYAAS sRisREal BuREyaBRRLe: (RS BA5E Lt a2
aqueous | ayeraﬂv\)elﬂzf1 textlfraam kadh s@inpaiatere fy 20 mdnwtes pudl ieh akrosi® teptppragagifot he

organi cs wer %o‘&@@ﬂ?xgac%x{ RixRhd B8 1coﬁ5ﬁneag:d §n@ﬁﬁﬁﬁe@3¥]¥gr £ H&sé\ﬁgL
concentrated. The resjidue was purif 8 1 ca gel colum W|th

10- 20% et hyl léegt“éféeblf‘ﬁim@éﬁﬁé“@bqwe@m’lco nd 3 (181 ny, 53% as
an oil. Synthesis of conpound 4: A sol Mta of compound 3 (5g, 19.3
mol ) in anhydrous DMF (50 m ) under nijfrogen atnosphere was treated
wi th benzyl brom de (4 10g, 23.1 nol es;", pot assi um carbonate (3.7 g,
27 nol es) and tetrabutyl anmoni um i odi de(;b\rrg 0.01 mmol es). The
reaction m xture waststhdyed at roomtenperat reror 8Fp1 The
reaction m xtjre was_concentrated u L{‘_(:b pr Ss

Chr omat ogr aphi ¢ separation (4x & i 013 % Et O c hexane

gradi ent elution) provided pure cgnpound 4 (5.48 g, 83% as a cream
powder. NWVR (CDC13, 400 MHz, ppn) 8.22 @d, MH J=8.1 15Hz, C5-H), 7.68
(d, 1H, J=8.2 Hz, C8-H), 7.3-7. (m8HCb CGHC?HCHZCSHB)
7.06 (d, 1H, J=1. "R |

OCl - 12( C6HB), 1. 5@%%@5189%5%3?3( @43; @)045 mMoleS) @%\Y%@ﬁ?t@i Vefh %lahﬁ%b 5:
To a 1000 m rihQ[Uf&@fDQM’ﬂmfogaﬁ%n@gﬂqﬁ@@ge%ﬂﬁbcﬁp&ﬁkd thbeegldmsggﬁtwéggr
septum was co oun es). an

ml) . The cl earm@ E%F‘mtf%’ﬁ W&g ?:tg%lzgﬁ‘ dt‘q(ﬁa’g"fg%@ 6\]) “Hgéc'%yvmidé‘é bat h
under a nICII’W@h@hmmhéneeveqmﬁﬁofsuem@ﬂtddfo@mtﬁemts(thp(MSﬂ.Q?I@m 0. 0005
nol es) was added to the @eactl on and the solution wasgstirred for 10
mnutes. N-1odosuccifityid& (10 gm 0.0446 nol es) (&% dissol ved in THF
(50 m) and addedi gaction by canmptm (a Y gxiprately 1 hr).

The solution was s ir Ln the i Nréaath—f—crr 2 : trned 25NH,
br owni sh. Rer‘rqxf\dli@e phat h r-@ warmto er
nitrogen for NGJhr. TLC 273 Hexane/ DOV SNJL/\A)ed no steg At eri al

and a new hi gher spot . Reactiton was quenched w th satur at el NaHCCB
(200 nl) and a white solid formed. After stirring the solution for 10
m nutes, EtOAc (200 nm'Y and water (100 m) were added'¥dFfhe

reaction. The aqutiesisaf/dHr 20 of X0 (0862 sioles) whas EitAdcwifli23 mLEhﬂﬂz m) and

t he organics i nd. ed. w th brjne (10 The
o gant ce wer SR BCELIN BEFARIE, BhL AR M b8 b feole VT
vacuum to a dathidiethabietiyr bvartingoingl the efﬁhéa)@odilwdldm%wsulﬁngé"(ﬂbylt ofcininen

chr omat r ogr aRfy,a4i&icA Ander i gﬁ‘@é@nﬂx‘?#op@%@l%oﬁlq Wi Warre8 o lo@hhe&iQEBOUNd S

14 79 asabrovvn solid
(14 gm % ST
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Synt hesi s of conmpound 6: To a 250 ml round bottom fl ask equi pped with
stir bar and nitrogen inlet were conbined conpound 5 (8.4 gm 0.0177
nol es) and anhydrous DMF (125 nl). The yel | ow orange sol uti on was
cooled to O Cwith an ice/salt bath under a nitrogen atnosphere. NaH
(60% 2.22 gm 0.0554 noles) was added to the 5 reaction in one
portion. The solution turned cloudy and a gas was forned. The
reaction was stirred in the ice bath for 15 mnutes and then the ice
bat h was renoved and the solution was stirred for another 15 m nutes.
cis/trans-1, 3-Di chl oropropene (5.3 ml, 0.0§§ﬁmﬁnles) was added to the
reaction by syringe, The reaction was stirr under nitrogen at room
tenperature for 3 ands turned a cl oudy brgak\ TLC (4:1 10

Hexane/ Et 0Ac) showe Starti ng, mat eri al_arni an Wﬁl\)merpm&potBOPThe
SN ugous

reacti on was h *(25Q, 41 HN,T dn Nayer—ygs—
extracted vmt?teglhyl acw x 10 ) and®t he organi cs were
washed with Brinhe (2 x 50 ml). The orgdhi cs werg-dried over MySO4,
filtered and concentrated under vacuumto a br il. The product
was purified by col iWF&hr omat ogr aphy usinge 1: Hexane as el uant
toyield (E/2)-tert- 15Butyl

4- (benzyl oxy) - 1-i odonapht hal ene- 2-y1(3- chl gr gal | yDcar bamate (6) (9
gm 93% as a yellow oil. Synthesis of co urfd 7: To a 500 m three
necked round bottom fl ask equi pped with st bar, tenperature probe,
refl ux condenser and nltrogeds] |nI et were co neg conmpound 6 (9 gm

0. 0164 nol es), tol uene (20 2,2'-azohi s}l} 2- prmepi onitril e)
(0.15 gm 0.0009 nol es)o ar© 'butyl %l n .5 rﬂH 0. 0056

nol es) (by syringe). throug the solution for 15
m nutes and then th eactl o] t d to 80H under nitrogen.

After heating at 80 for 15 mnﬁltes trlbutyl My hydride (1.5 m,
0.0056 nol es) was added to the reaction2by syringe. After heating for

anot her 15 m nutegtri but h

added to the 25 roAdie '5?1 A&?ylﬂgdﬁiﬁg?p%‘iﬁd ngo?’ﬁ?’fshdosfaiqg ’Fn?ﬁ%t ggi“:
tributyltin hydidngergdio @ﬂmslk cofaifiofaidibiobeyedwa sheaddiesh of 80 iR €0.048act i on
by syringe. Ve

00204 ol es e PEOPHEB MOl R hisinf Pl A AEEHAIER 52° Mo
al l owed t & cdoirstIhe pradmricienperhrayas conre@aed @ rEriluidyvieseesn ehassHBved no
starting mat e i 3saﬂgof@eﬁexvcdmlﬂner1z%p@% ytthewee%lh%nn)@a%o 2
concentrat ed under vacuumto a yellow oil.. The oil 30 was purified by
col utm chr omat ogr aphy usi ng as el uant 100‘V xane to 5% Et OAc/ Hexane

to 10% Et 0Ac/ Hexane to give, a pale yell ow st d The sol i 15
recrystallized E,mm,ehe (\:LOO m, 45 C for i
' y| eI d

for 2 hr, coliReeted— atlo‘ﬁ drle r a

DMF-DIPEA

e

““\ ooy \”AJJLFM AR

3
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71 S The racem ¢ conpound 7 was dissolved in DCM (50mg, 1 m). The
solution was then diluted wth hexane (9 ml). The solution was then

| oaded onto a Chiralcel OD prep colum (10 mcron, 20 x 250 nm and
separ at ed usi ng hexane/i sopropanol (99:1, 15 ml/mn). The anal yti cal
colum (Chiralcel OD, 0.46 x 25 cm 20 microns) gives a 10 retention
time of 10.6 mn for 1 (99:1 hexane/IPA, 1 m/mn, 15 mnute run).
NMR(1H, CDC13, 400 MHz): d 1.61 (9H, s, CG(CH3)3); 3.44 (1H t, J =
25 Hz, CHCH2-N); 3.9-4.0 (2H m d-CH -CH); 4.12 (1H t, J = 26 Hz,
CH- CH2- N): 4.25 (S¥athesis ofiyandifingt@mposdig: (3 pg (&0290uNdples) o6 HBYas

7.2-7.5 (8H, tf&te@wgfigil HBME gngllﬁﬁagv 106 uB 3¢ ﬁlﬂéﬂdmgfor‘k fﬁm%t\l;s H%e so@eQLHS)
8.3 (1H d, 1 Hz, Gals) 15 Exanple
N, if NH2 0 wab evﬂpowted and the resulting amine 13 was t1t13ted with 10 mL hexanex; followed by

10 mL diethyl ether (2x) dried under hi vacuum and carried on to the next step with any
5 further purification. M*! = 996.0, m/2z = 498
0.029 mMoles of 13 prepared above was dissolved in 2 mL DMF followed by the

addition 17 mg (0.06 mMoles) of commercially available 15 and 32 uL of diisopropyl

amine, The resulting reaction mixture was stirred at room temperature for 1 hour. The

solvents were evaporated and the crude reaction mixture purified by reverse phase HPLC
10 using acetonitrile and water with 0.1% TFA to give 21 mg of 14 (MED-2500) as its TFA

salt in 52 % yield, MS: M*' = 1159.47, m/2z = 580.2.

Example 13:

\ 1. TFAIDCM
@,\ N 2. 10, Pyridine
O ———————

Ly )
NHDF = Y

15 Synthesis of compound 2:To a solution of 1 (350 mg, 0.82 mmol) in
dichloromethane (3 mL) was added TFA (6 mL), The resulting solution was stirred for 20
minates. The solvent was coevaporated with toluene (twice) in vacuo. The residue was
used without further purification for the next step. To a solution of this Boc deprotected
material (0.82 mmol) in dichloromethane (8 mL) was added pyridine (2 ml) and 10 (0.98

20  mmol, see below) at (°C. The mixture thus obtained was stirred at 0°C for 1 hour. The
solvent was evaporated and the residue was purified by flash chromatography on silica
gel and eluted with 5% methanol in dichloromethane to give compound 2 as white foam

(417 mg, 90%). 'H NMR (CD;0D) 8 1.55 (s, 9H), 3.46 (¢, 1H), 3.90 (dd, 1H), 4.15 {t,
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20Synt hesi s of Compound 2: To a solution of Fnoc-Val-OH (200 ng, 0.59
mol e) and tert-butyl-4-am no benzoate (114 ng, 0.59 nmole) in
solution of 5% DVMF in DCM (5 nlL) was added HATU (224 ng, 0.59 mol e)
fol |l owed by addi ng diisoproopyl et hyl am ne (410 ulL, 2.36 nmole) at
roomtenperature. The reaction m xture was stined for 30 m nutes. The
sol vent evaporated and the residue was purified by flash 25col um
chromat ography on silica gel eluted with 5% net hanol in

di chl oronet hane. The resul ti g]gn product was dissolved in 5% pi peridi ne

in DVF and wadDst63 el 4¢8 @.d ﬁzéﬁlﬁe?r*ﬁtﬁﬁr%bff &, 763 (. hidk @48 (@8olH)ent

was renoved lﬂ34vmttﬁ} SIS, blﬁlsi’f B 9@'13?1 @Hf bfsb@cq 1}%}’8 IHI?,rSeﬁ%ﬁ,at ive
HPLC to obtain S,

2 (149 1H),
7.91(d, 2H), *#E5Es 1BE C )(ﬁ'??(f‘ﬂ @‘%?s“ M 1H), 2.12 (br,H)zH),
]_:l_. 47d( §/|,+ 19H)93 éllgyr(tm§s3f'aomp@u&i§'§;(gofﬁlg)l g{j meél\dQ{fﬁ?Fmd %{@mg
oun nt hesi s u
. 0.51 rfol DR Mg 1§ me FloretRing 0 igyag placedn e
gg 51 nmol e), aaz@l;pktmc s]@mm(apybbmttdmphmﬁ@hﬂﬂx@&E&Sw{wmé’d Wdk stifidal aejooinn
sol ution of ﬁe{%%n& Qve% (l'ﬁe }2151)‘1(%1%% was itillrz& ae and th%rlea%tcl)onrgmr(]t::ili;[ees The

sol vent evaporated 1n vatuo a re ue was purif by *f1 ash
col utm chr omerengntzgidyo dmness toigya ceyerour Aaserditoforn (5o 6678 Gl NMtR

di chl oroneth i3Iy d

deprot eot | on op Tan-Hre St o8 (PIREHES (AT L 3 ol o SUABLEA I 5 i e
in DVF atlQk odﬁniﬁéﬁ}?@ﬂhﬂﬂ)é?’ﬂﬁ’tﬁ m, %)rﬂﬁoéé 1H$6L"&®é¢\tlmvéls‘35|(®nﬁ\¥/)e&l201@ n

vacuo. Crude %Q@Mg (g@?/RﬁL{M+H§%§I lgy3 +r1:1)+prepar atl ve HPLC to obtain
3 (146 ng, 79%. |1 rf% , 8.09 (br, 1H),
7.91(d, 2H), 7. 553(@85129569"{1;0%1‘( Oalslnyltw@féﬂf@rﬁlg) 1l+ﬂlchlczor3e3ha(lm3 1H),
2.25 (br, 2Hmi)lwaddddeSTFAH)mL)ITRSesing HMtion VaslfintdBor 2hinu@s. 96 (M
3H). C 6H26N304 MS: 363.22), found Mt1=264. 01.

solvent was coevaporated with toluene (twice) in vacuo to yield compound 4. The solid
15  was used without forther purification for the next step,

Synthesis of compound 5: To a suspension of 4 (300 mg, 0.59 mmol) in
acetonitrile (10 mL) was added DBU (440 uL, 2.96 mmoli). The resulting solution was
stirred for 30 minutes, The solvent was evaporated in vacuo. The reaction mixture was
dissolved in dichloromethane (50 mL) and washed with saturated sodium bicarbonate,

20 The organic layer was washed with brine and dried over anhydrous Na,SO,, filtered and
concentrated under reduced pressure to yield compound 5 as a yellow solid (200 mg,
90%). "H NMR (CD;0D) 8 3.55 (m, 1H), 3.75 (m, 2H), 4.45 (m, 2H), 5.49 (s, 1H), 6.85
(dd, 1H), 6.97-7.01 (m, 2H), 7.15 (d, 1H), 7.25 (d, 1H), 7.40 (t, 1H), 7.60 (t, 1H), 8.10 (d,
1H); LC-MS (ES™) 356 (M+H) *; 379 (M+Na) *; 394 (M+K)*,

25
) Ha/Pd ) . H cl
LiOH
¢ NO, P NHBoc o%wsm == }‘@
MeOH, {Bac),0
9 uN eCH, {Boc), G HN 9 i

Synthesis of Compound 10: To a suspension of ethyl 5-nitroindole-2-carboxylate
30 (Acros, 10 g, 42.7 mmol), di-fert-butyl dicarbonate (10.24 g, 46.97 mmol) in anhydrous
methanol (Acros, 100 mL), palladium (Aldrich, 10% on activated carbon, 400 mg) was
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35 Synt hesi s of Compound 5: To a solution of conpound 3 (146
ng, 0.4 mmol e) and sodi um acetate (98.4 ng, 1.2 mmole) in dry

nmet hanol (5 nL) was added conpound 4 25(135 ng, 0.48 mmole) at 0-5 C
The reaction mxture was kept stirring for 20 m nutes. Sodi um
cyanobrorhydride (76 ng, 1.2 mol e) was added to above sol ution. The
resulting reaction mxture was stirred for another 10 m nutes and was
allowed to warmto roomtenperature for 1 hour. The reaction solution
was then concentrated and purified by sem -preparative HPLC to obtain

5 (230 g, 7794cd [The repgirn RSO aRETIE! 28 ropmyteypperagure undyr Haalimpn fgrgrhr. | H) |
7.91(d, 2H), ﬁw%ot{dii,waa?l:'@mple?edzﬁleﬁ ﬂ 1s %H)ozngez bé%&ﬂsun%h‘!) Theheasor{ xtugel 1) |
7.28 (m 2H) , (g Bj( 3.54 (m 1H),
3.08 (t, 2 11)Wab @hgﬁ :(nfi th@j}lﬁate \Qasggnccnmatef Iﬂﬂd drigd y 312h1§5"3618’|m tog'l.qjd 1. 47
(s, 9H), 1. 2%{3(1?%_ resitile, § Withibot fiifer BilifitatioR). 192 soMionHflyelloGIGHHGBAD6 ( MS:
628. 33 n

NTFA/ D)CNIlrgliﬂNmngﬂ-(?S% mlﬁ WOE! tipy ?—%I%& Yﬁafﬁlsg@[s%lﬁégfssad@ﬁj ipound
5: A sol ut i oneafiorbmikinRE way hedled bl 60 TTbe)vernizbt. Therydrdybiswiat boniifeddbDaidd
(1:2,2 ) fo l—ﬂf%jc:’%ﬂystisesf‘heleg&aﬁ qu\ﬁgﬁv? dal\ﬁgeg wﬁ%{wgtg [FI%L djq Vacuo,

further drie vacuo and was rea Feact i on (76.8
my, 98.49% . |concentiaGedNMRY @@W@I%?mgvelmt@ﬁvi( THipe, lessiltedmlll)lon Bas2xtfdated s,

h 1 & NCOITS 5] PSS ek Q i 55
(150 2E|) 097_(3%“: Ehjﬁlé)x l_éﬂ(f%‘-z(ng) T%U}[qz 4 % (v@L géﬂiéd zH%HZ%%%d Zé"i)ms@j

3.75 (m 1)S°fus301521fhf Fesultpd myx Iewaislgflfl emzn:qyd leh BPAC(BX14 @P the33 (m
111), 2. 20- 2.8k Myers 2l corbidd, frikd oRk ddh drlaus]ﬁgfi(ﬁgantgwncengat&ﬁurﬁ@ 311).
C32H36N406 (Ms: 572. 21%)b f oun b &47]5; &2%75

vacuum to yieldbrown soli is used in next step without further
purification. To a sclution of 9 (2.16 g, 7.84 mmol) in anhydrous DCM (Acros, 60 mL)
and 1-methyl-2-pyrrolidone (Fluka, 5.03 mL, 52.32 mmol), SOCI: (Aldrich, 1.9 mL,

15 26,16 mmol) was added, The reaction mixture was stired at 0 °C for 0.5 hr and at room
temperature for 0.5 hr. The reaction mixture was concentrated and dried on high vacuum
for overnight to yeield 10. Small amount of 10 was treated with methanol and
triethylamine to form the methyl ester, which was used for HPLC analysis to check the

completion of the formation of acetyl chloride.
20

~~_-OH Fmoc-OSu Dess-Martin H
N e g e O L FeetiNT
aplly

13 14

Synthesis of Compound 14: To a suspension of 2-aminoethanol hydrochloride
25  (Aldrich, 5 g, 51.25 mmel) in acetonitrile (80 mL), and NaxCQ; (Aldrich, 10%, 80 mL),
Fmoc-OSu (BaChem, 17.28 g, 51.25 mmol) was added. The reaction mixture was stirred
at room temperature for 2 hr and HPLC analysis showed the reaction completed. The
reaction mixture was diluted with water (500 mL) and crude product was collected by
filtration. The solid was dissolved in EtOAc (500 mL) and the resulted organic layer was
30  washed with HCI solution (1%, 2x150 mL), sat. NaHCQ; solution (2x150 mL) and brine
(1x150 mL). The organic layer was concentrated to yield white solid 13 (13.9 g, 95%),

which was used for next step without further purification. To a solution of 13(13.9 g,
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TFAH ".. O HH"f O HO HOP eiNnte...-1Acye --ClH O HIH o50N 1 (-00
Nd4-0 O -N-.}0 N2TFA H 1S 78 Synthesis of Conpound 8: To a sol ution
of conpound 7 (25 ng, 0.033 mmole), 5 and HATU (13 ng, 0. 033 mml e) in
DMF (1.5 nlL) was added diisoproopyl ethylam ne (23 uL, 0.13 nmole) at
roomtenperature. The reaction m xture was stirred for 30 20 m nutes.
Sol vent was renoved in vacuo. Crude product was directly submtted
for purification by sem-preparative HPLC to gain 8 (33.3 ng, 76%.
C60H62C1IN908 (M5: 1077.44), found Mr1=1078.31. H N' 0 HC31l) 5%
pi peri di ne i o ol) in anhydrous DCM (ACROS, 150 mL), Dess-martin periodinane (27.08 g,

63.85 mmol) was added. The reaction mixture was stirred at room temperature for 4 hr.

HPLC analysis showed the reaction was completed. The reaction mixture was loaded on

flash column chromatograph and purified with 10-50% EtOAc in hexane to yield white

5 solid 14 (12.1 g).

N
0
=<NH w]/ 7T/@/NHa 3
S 0
H £
O N, =
Ho. : \{/077/@, gr\NHH
gr\NHFmoc EDC, HOBt

15, R = Fmoc
16,R=H

17, R = Fmoc

S\J

NH,
o=
NH
14 S 19, R = Fmoc
NaBH,CN Ho 20,R=H
\\,O }i/\
)/( ] N N
H N
0 © NHR

10
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-CiNirNy,nAO ON HP 2)rig0 r" NxooN. | o N2TFA..0-11.",-"A2TFA HoO 9
810 25Synt hesi s of Conpound 10: Conpound 8 (33 ngy, 0.025 mol e) was
deprotected using 5% piperidine in DM (I nL) at roomtenperature for
10 m nutes. The reaction m xture was concentrated in vacuo and the
crude product was rinsed with ether (5 nL x 2) without further
purification. The resulting product was reacted with 9 (11 ng, 0.038
nmol e) in the presence of diisoproopylethylamne (6.6 ulL, 0.038

nmol e) and DMF (1 nlL) for 3 hours. The reaction m xture was
concentrated and purified by se '-=Q"H"8parative HPLC to gain 10 (24 ny,
75% . C53H59CI N1009 (Ms: 1014.42), Yound 5 Mr1=1015.02. OveMe
00.,-0Ac o' OHDBUWOO OyCCl 3 -" NH Ac y it AcAcCf. QAc

Tri chl oroacetorljli trile AcO'. QAc

ATU H 4 o
o LNk g 3
N N
0 © H& \/\N’u\/\j\;‘?
H O

21, R = t-butyl
22, R=H

5 Synthesis of compound 22: To a solution of N,-Fmoc-L-Citruline (Fluka, 10 g,
25.16 mmol), tert-butyl 4-aminobenzoate (Fluka, 5.84 g, 30.2 mmol), N-(3-
dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (Fluka, 5.79 g, 30.2 mmol),
l-hydroxybenzotriazole (Chem-Impex, 4.08 g, 30.2 mmol) in anhydrous DMF (Acros,
100 mL), CuCl, (Aldrich, 4.05 g, 30.2 mmol) was added. The reaction mixture was

10 stired at room temperature for overnight. HPLC analysis showed the reaction was
completed. The reaction mixture was concentrated and worked up with EtOAc and
water. The crganic layer was washed with brine and concentrated to yield brown residue
15 as crude product. To a solution of above mentioned crude product 15 in anhydrous
DMF (Acros, 14( mL}), piperidine (Aldrich, 7 mL) was added. The reaction mixture was

15  stirred at room temperature for 15 min. HPLC analysis showed the reaction was
completed. The reaction mixture was concentrated and the residue was purified on 120 g
CombiFlash column with 0-20% methanol in DCM. The desired product was eluted at
[4% methanol in DCM. The fractions of desired product were combined and
concentrated under high vacuum to yield brown solid 16 (7.34 g, 83.3%). To a solution of

20 16 (6.6 g, 18.86 mmol) in anhydrous DMF (Acros, 100 mL) and 1-methyl-2-pyrrolidone
(Fluka, 25 mL, 188.6 mimol), Fmoc-Val-OSu (BaChem, 8.23 g, 18.86 mmol) was added.,
The reaction mixture was stirred at room temperature for 2 hr. HPLC analysis showed
the reaction was completed, To the reaction mixture, piperidine (Aldrich, 7 mL) was
added. The reaction mixture was stirred at room temperatuze for 0.5 hr. HPLC analysis

25  showed the Fmoc protecting group was completed removed. The reaction mixture was
concentrated and the residue was purified on 120 g CombiFiash column with 0-20%

methanol in DCM. The fractions of desired product was combined and concentrated
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OQAcQAcQAc 123 Synthesis of Conmpound 2: 1 gram (2.66 mvbl es) of nethyl
1,2,3,4-tetra-O 10 acetyl-p-D-glucuronate conpound (1) was dissol ved
in1lnm DWW and 4 nL THF in a round bottom flask. 400 pla of Benzyl
am ne was added to the flask and the reaction m xture was stirred
overni ght. The Sol vent was evaporated the product was purified over
silica gel with 10%to 50% Et hyl acetate in Hexanes. This gave 600 nyg
of (2) as light green oil. 67%yield. NMR H NWR (400MHz, DVBSO d6):
.5 (d, IH, 85.3 (m1H, 1565.28(m 1H), 84.9 (t,1H), 84.74 (m
1H), 84.38 ( cindxiich v@3ul(syigiHyellogkolgbliY7 96. 7%, Togusanti@yaitl €t 5 1643

Conpound 3:  6QQcha(d (/& m&momn aﬁﬁymymhﬁr% (6%‘1@'&11 %§ﬁ1 }’)esq%iiiuﬂ My

di chl oromet hane in a round bottom fl ask. 66.54
was added f ol ®@etiifirht We) waeidesdo The feactiop grixpre mbzbturedrﬂml@&rléfhi To

tri chl or oacet@Ridhdtioh ixakBeNBERCY t AMidXl wis%m Y smah kv@mqedt ahs L:héuoﬁ or
1-2 hours._The reaction 20 was nonitored TLC wi th phosphonol ybdi c

acid staim r SHGUR HToE At PR SRR eSH ‘V(&@Péhto | F‘gt"‘é“l-‘fsﬁéh%“éﬂd\%nt was
evapor at ed anehcpsnochd ebmmesd. ke ichitRE nomet wai doheatrged and Hag wsikbd Gawith

I % TEA h Th Al | ut ed
W th 5% o SOTOR HETCHHER ST KR ER e Tt pLELOs e%@é%ey?efd)
of conpound (cBr)centrads?i?Tﬁ)a kAifuidatas purdiB® o101 20kl CodWiFl (s Bbvhiz witBVBEE d6)
810. 08 4
s 32 (0. 11 eR PO G0l e il gaé%eﬂsa%a%%;cm&é
(100 MHZ, 1DVBoie Bigh vE 1T topyield gwn solidd9 (8L :,,156%)4 158.2, 92.3, 90. 5

70. 5, 695 68. 9, sofiion 8. 45, N :
Compound 5. 344 ng@% i &319967%@3%111%9) gungﬁ% s DMF (Acr éymd}%l s 0

mvbl es) of ¢ cﬁ'?ﬁﬁ‘élPR)(A&d‘KR)érﬁe'“Idl v adg@ dlhe ﬁeaaﬁ*ﬂwy’arwwmwefl ﬁt laom ou nd
bot t om f | ask w&mytairdtioN@s &, PN 84 mashmﬁddeyaasacuéfrheasfcb@ﬁ&edﬂ/aﬁle ma@cﬁﬁd
over a NaCUi ce bath at -10%\%‘ éc]& 1& % E(gi\/ol es) .of bg
trifluoro di SURYE 8t FEFRFacHmy ﬂ?dﬁ’ © 3s Rl Tzewith SRR 4 é’atﬁ’t ©
15  yield yellow solid 20 without purification.
To a solution of compound 20 (assume 8.40 mmeol), malimido butyric acid
{(Aldrich, 1.85 g, 10.08 mmol), O-(7-azabenzotriazo-1-yl)}-N, N, N°, N'-
tetramethyluronivm (Aldrich, 3.83 g, 10.08 mmol} in anhydrous IDMF (Acros, 50 mL), &,
N-diisopropylethylamine (Aldrich) were added to adjust pH value of the reaction mixture
20 over 8. The reaction mixture was stirred at room temperature for 0.5 hr. HPLC analysis
showed the reaction was completed. The reaction mixture was concentrated and the
residue was purified on 120 g CombiFlash column with 10-20% methanol in DCM. The
desired product was eluted out at 14-16% methanol in DCM. The fractions of desired
product were combined and concentrated under high vacuum to yield white solid 21 (4.7
25 g, 85%). To a solution of 21 (4.7 g, 7.17 mmol) in anhydrous DCM (Acros, 30 mL), TFA
(Fisher, 30 mL) was added. The reaction mixture was stirred at room temperature for 0.5
hr. HPLC analysis showed the reaction was completed. The reaction mixture was
concentrated and the lyophilized with acetonitrile and water to yield white solid 22(4.9 g,
TEFA salt),
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-10 QC. The tenperature was gradually allowed to rise to -5 QC and
stirred at this tenperature for 1 hours and then at 0 QC for half an

hour .

were added at 0 QC and the tenperature was allowed to rise to room

tenperature. Stirring was continued for 2 hours. The solvent was 10

3 equivalents 226 !'IL (1.8 mwbles) of boron trifluoro etherate

evapor ated and product was purified by reverse phase HPLC to give 250

nmyg (0.45 mwbl es) of conmpound (5) (75% yield base on conpound 4).

W

550. 0 Synt hesi s of Compound 7: To a solution of 20 ng (0.07

mvbl es) conpo » in 2 nL of anhydrous DCM at 0 QC was added a %ﬁ
sol ution of 32 (0. 048 mwbl es) JJ‘Engound 5in 2 nm of anhxdro ‘
DCM f ol | owed 1% onr@f 4@®v1|L pyridine at 0 C ~Lh

m xture was stirre QE S tenperatur 58m nut es. N pro

was purlfled by reverse phase HPLC to diw n}g- d 7 (84 %
yield). W 808 and MrENal= 830 78 Synthesi s Conpound
8: Conpound 8 was prepared either as it HCl salt with 4 HC1

sol ution in di oxane or

reaction was nonitored by HPLC until conplete. The sol vent was

evaporated and the product dried overnight under H vacuum and used
in the next ste

2

as such. Mu = 708.2 0.).."N H2 0 on(Cl

24

Synthesis of Compounds 24: To a solution of 22 (50 mg, 0.083 mmol) in
5  anhydrous DMF (Acros, 1 mL), O-(7-azabenzotriazo-1-yI)-N, N, N’, N’-
tetramethyluronium (Aldrich, 28.4 mg, 0.075 mmol) was added. The pH value of

reaction mixture was adjusted to over 8 by adding DIEA {Alrdich). The reaction mixture

was stiired at room temperature for (1.5 hr and HPLC analysis showed the reaction was

completed. 4 (68.2 mg, 0.14 mmol) was added and pH value of reaction mixture was

10 again adjusted to over 8 by adding DIEA. The reaction mixture was stirred at room

temperature for another 0.5 hr and HPLC analysis showed the coupling was completed.

The reaction mixture was concentrated under high vacuum and the residue was stirred

with PBS buffer (Mediatech, Inc, pH=7.4, 10 mL) for 0.5 hr. The suspension was filtered

and the solid collected was dissolved in methanol. The resulted solution was

15  concentrated with silica gel and the slury was purified on 4 g CombiFlash column with

10-20% methanol in DCM. The right fractions was concentrated and lyophilized in
acetonitrile and water to yield white powder Compound 24 (45 mg, 45%) '"H NMR

{CDsOD) 6 1.10(d, 3H), 1.15 (d, 3H), 1.62 (m, 2H), 1.89-1.94 (m, 4H), 2.25 (m, 3H),
3.80 (m, 2H), 3.50 (¢, 2H), 3.60 (m, 3H), 3.84 (d, 1H), 4.00 (dd, 1H), 4.20 {m, 1H), £.65
20 (m, 1H), 4.72 (m, 2H), 6.83 (s, 2H), 7.18 (s, 1H), 7.37 {t, 2H), 7.50 {m, 3H), 7.75-7.81
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HN. L, HF11H HO 58 0-OMClI AcO QAc HN 0 10 Synt hesi s of Conpound
10: 31 ng (0.04mwbl es) of Conpound 9 in 2 nL DVF was preactivated
with 15.5 ng (0. 04nmWbl es) HATU and DI PEA (enough to ensure the pH was
7.0, 21 pL, 0.12nmWles) for 20 mnutes in a round bottom flask. A
solution of 10 30 ng (0.036 mwbl es) of TEA salt of Conmpound 8 in 1 niL
of DMF was then added to the above flask foll owed by the addition of
14 I A (0.08mwol es) of DIPEA. The reaction mxture was allowed to stir
for 3 hours followed by evaporation of the solvent and purlflcatlon
by reverse phasaDHPEUd 2H)g8 03D 200, HH)eS. SBEA 1861xI LC-MS (E¥'s PToai+H)
conpound 10 |m99@QM°4N¥ «ld. W = 1348.8 1511 Synt hesi s of
Conpound 11: 30 of " conpound 10(0.02 mbl es) was deprotected by
stirring in 2.5 nL of MeOH and 4 M. of 2N NaCH solution for 5 hours.
The reaction mi xt%ﬁéhqﬁﬁ@f fempeuadi2de do fialpion 0623 SO/ hmaop isRME (6

t hrough reyergeg W@@cﬁieb@&%&?y]&hﬂ&nyam uL.0t 9 3Arivbhe $ia10f bhenedoub! e
TEA salt of conpound 1

mmol) at room temperature. The mixture thus obtained was stirred for 30 minutes. The
solvent was evaporated and the residue was purified by flash chromatography on silica
gel and eluted with 15% methanol in dichloromethane to give the desired compound. This
solid (81 mg) was added slowly to a solution of 5 (40 mg, 0.11 mmol) in 20% 1-methyl-

10 2-pyrrolidone in dichloromethane (2 ml.) at room temperature. The mixture thus obtained
was stirred for 2 hours. The desired compound precipitated by addition of 6 ml of
dichloromethane. The yellow solid was filtrated, dried and could be used without further
purification for the next step (86 mg, §2%). Otherwise the residue was purified by semi-
preparative HPL.C (20 mM ammoninm formate buffer solution, pH=7 and acetonitrile) to

15  give Compound 23 as a white solid. 'H NMR {CD30D) 8 1.02 (d, 6H), 1.62 (m, 2H), 1.70
{t, 1H), 1.75-1.95 (m, 5H}), 2.05 (m, 1H), 2.25 (t, 3H), 3.80 (m, 2H), 3.10-3.30 {m, 4H),
3.35 (m, 2H), 3.55 {t, 2H), 4.55 (2s, 1H), 4.60-4.70 (m, 2H), 6.77 (s, 2H), 7.07 (s, 1H),
7.15-7.20 (m, 2H), 7.40-7.50 (m, 3H), 7.60 (m, 1H), 7.75 (d, 2H), 7.95 (d, 1H), 8.10 (s,
1H), 8.15 (d, 1H); LC-MS (ES™) 940 (M+H) *, 962 (M+Na) ™.

20
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5986.6 12 Synt hesi s of Compound 12: 17 ng of the double TEA
salt conmpound 11 (0.014 mwoles) was reacted with 5.1 ng (0.018nbl es)
of comercially available NN 10 succi ni mdyl 4-malei mdobutyrate in 3
mL DMF and 12.2 pL (0.07 mvbles) of DI PEA for 1 hour. The sol vent was
evaporated and 14 ng (0.011nmWl es) of the TEA salt of the desired
conpound 12 were obtained after purification by reverse phase Prep
HPLC ( 76%vyield). W = 1151.8 Exanple 17: 1. 5 Synt hesi s
of Conpound 2: To a solution of Fnoc-Leu-Al a-Leu-OH (200 ng, 0.37
mol e) and t dixainpiedd: 4 am no benzoate (114 ng, 0.59 mmol e) in
solution of 5%5 s added HAT 224 ;
nol ) fol o ad&pﬁﬁ—iﬁ— ONSE{‘J@;LLeLhyEJ ﬂﬁ M—é}é

at room tenperatlre. The reaclidn mivaetitrioge tirred for 30 mnut s
The sol vent evaporht ed and the résidue was purci”fl ed by flash col u
chromat ography on silica gel eluted with 5% net hanol in

di chl oronet hane. The resulting product was dissolved in DMJ TFA (1:1,
10 mL) and the m xture was stirred at 10 roomtenperature for 90

m nutes. Sol vent was renoved in vacuo. Crude product was preci ?‘z&io
with ether to yield 2 (206 ng, 80 9. Synt hesi s of Conpoun

To a solution of conmpound 2(20.6 ng) in DVF was added HATU (10.3
and the resulting reaction m xture was stirred for 10 m nutes rTl
tenperature followed by 3 (20ng) diisoproopyl ethyl am ne (23 ulf C

room o\/<

O LY ot T
o\/@ \/@

6

Synthesis of compound 3: A solution of 4-methoxy-2-naphthylamine (230 mg,
5 1.33 mmol) in glacial acetic acid (9.6 mL) and hydrobromic acid in water (16 mL, 48%)
was refluxed under Nafor 4 h. A small amount of sample (0.1 mL}) was diluted with ethyl
acetate (0.5 mL), and then water (0.5 mL) and triethylamine (0.1 mL) were added. TLC
(20:1 DCM/methanol) of the organic layer showed no starting material and a new much
lower spot (R¢=0.1). The solvent was removed under reduced pressure and the product
10 was dried under vaccum to yield the intermediate 4-hydroxy-2-naphthylamine which was
used for the next step without any purification. To a solution of 4-hydroxy-2-
naphthylamine in dioxane (10 mL) was added TEA (1 mL} and di-fert-butyl dicarbonate
(1.149 g, 5.27 mmol). The reaction mixture was refluxed under Nafor4h. TLC (4:1
hexanefethyl acetate) showed no starting material and a new higher spot (R;=0.55). The
15  reaction mixture was diluted with ethyl acetate (50 mL) and washed with water, The
aqueous layer was extracted with ethyl acetate (2 x 50 mL) and the organics were
combined and washed with brine. The organics were dried over anhydrous Na,SO,,
filtered and concentrated under reduced pressure to yield N-(tert-butyloxycarnonyl)-4-O-
(tert-butyloxycarbonyl)-2-naphthylamine (2, 80% yield) as oil. To a solution of
20  compound 2 in acetone {10 mL) was added NaQH solution in water (10 ml., 1 M). The
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15t enperature. The reaction m xture was stirred for 60 m nutes.

Sol vent was renoved in vacuo. Crude product was directly submtted
for purification by sem -preparative HPLC to gain 4 (28 ny, 76%.
Synt hesi s of Conpound 5: Conpound 4 (28 ng) was deprotected using 5%
piperidine in DMF (1 nL) at roomtenperature for 10 minutes. The
reaction nmixture was concentrated in vacua and the crude product was
rinsed with ether (5 nL x 2) without further purification. The

resul ting product was reacted with N-succinimdyl-6-maleimdo
hexanoat e ( 10eastn iturdeas ptired ehwem dfmpdiajusoipr oopighe tTHy (@riteeane/EthyliL )

and DMVF (1 etht®s : c ed and
purifi ed( by%%t%ﬁ%?g%%élgggﬁéﬁ%%d Igg'll‘?]%tsﬁ erﬁéﬁ% t(}ééﬂr\]}%%[allo

found Mr1=11CrtFiednmbhathyigreettty £8tnild ard wisheshoriprater. Bhearesonplaes was by SEQ
| D NO 15) OQdtrkdteld v@% acetate (2 x 50 mL) and the organics were washed with brine, dried

Frnoc- Pro- Leu- A y-Leu- Leu- OHFnoc- Pro-Leu- G y-Leu-LeraN 2 TFAJ
H3C 5  overanhydrous Na;SO; and concentrated. The residue was purified on 10 g silica gel
column with 10-20% ethyl acetate in hexane to yield compound 3 (181 mg, 53%) as an
oil,
Synthesis of compound 4: A solution of compound 3 (5g, 19.3 mmol) in
anhydrous DMF (50 ml) under nitrogen atmosphere was treated with benzyl bromide (4
10 g, 23.1 moles), potassium carbonate (3.7 g, 27 moles) and tetrabutylammonium iodide(70
mg, 0.01 mmoles). The reaction mixture was stirred at room temperature for 8 h. The
reaction mixture was concentrated under reduced pressure. Chromatographic separation
(4x 10 cm SiO,, 10-20% EtOAc-hexane gradient elution) provided pure compound 4
(5.48 g, 83%) as a cream powder. 'H NMR (CDCls, 400 MHz, ppm) 8.22 (d, 1H J=8.1
15 Hz, C5-H), 7.68 (d, |H, J=8.2 Hz, C8-H), 7.3-7.5 (m, 8H, C1-H, C&-H, C7-H,
CHaCeHs), 7.06 (d, 1, J=1.1 Hz, C3-H), 6.62 (br s, 1H, NH), 5.23 (8, 2H, OCH,(C4Hs),
1.55 (s, 9H, OC(CHs)).
Synthesis of compound 5: To a 1000 ml round bottom flask equipped with a stir
bar and a rubber septurn was combined compound 4 (13 gm, 0.0372 moles) and THF
20 (300 ml).The clear yellow solution was cooled to -20° C with a dry ice bath under a
nitrogen atmosphere, p-Toluenesulfonic acid (0.10 gm, 0.0005 moles) was added to the
reaction and the solution was stirred for 10 minutes. N-Iodosuccinimide (10 gm, 0.0446
moles} was dissolved in THF (50 ml) and added to the reaction by cannula
{approximately 1 hr), The solution was stirred in the ice bath for 2 hr and tumed
25  brownish. Removed ice bath and let warm to room temperature under nitrogen for 1.5 hr.
TLC (2:1 Hexane/DCM) showed no starting material and a new higher spot. Reaction
was quenched with saturated NaHCOj3 (200 ml) and a white solid formed. After stirring
the solution for 10 minutes, EtOAc (200 mi) and water (100 ml) were added to the
reaction. The aqueous layer was extracted with EtOAc (2 x 100 ml) and the organics
30  were combined and extracted with brine (100 ml). The organics were dried over MgSO,,
filtered, and concentrated under vacuum to a dark red-brown solid. The solid was
purified by column chromatrography using 2:1 Hexane/DCM as eluant to vield
compound 5 (14 gm, 79%) as a brown solid.
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Synt hesi s of Conpound 2: To a solution of Fnoc-Pro-Leu-dy-Leu-Leu-CH
10 (SEQ I D NO 15) (200 ng, 0.27 mmol e) and ter-butyl-4-am no benzoate
(114 nmg, 0.59 mmle) in solution of 5% DVF in DCM (5 nL) was added
HATU (224 ng, 0.59 mmol e) foll owed by addi ng diisoproopyl et hyl am ne
(410 uL, 2.36 nmole) at roomtenperature. The reaction m xture was
stirred for 30 mnutes. The sol vent evaporated and the residue was
purified by flash colum chromatography on silica gel eluted with 5%
15net hanol in dichl oronethane. The resulting product was dissolved in
DMC/ TFA (1:1, 10 Hinthesisdf eomwomid:dioe 20! sovict togem dpskreadpret eiith etrdiuur e

for 90 m nut egq »BIOLNGL WRSoHEHBNSH bm.q@r(s xgﬁ%w%leb@ﬁd Sy i6us
product was precipitated with ether to

ng)
Synt hesi s of @RPBaAY: Fhe ydloy-os@pgtofuyan twb eelppledne “2‘{14'210?&;"“ bath049

nol ) in 20 Mer\ﬁ@ﬁroaﬁdl&ﬁioqhﬁ;_& NaBQ60%8):. ﬁ@g't b.bssamesddl fisngaHeags i on
m xture was stirred tor 10 _mnutes at omtenperature foll owed by 3

(40 ng) dil sIprbIH P’éetW}OQnir‘PFéOJCJE‘%’ Hp§d ‘%i?“d?é B e rpEPatedr &he rgplon
reaction m Xtwssetiveesn &t ice baldfol 03 mHOterind the@ She iGN ren@Sedradiv ed
under vacuum and the cr duct . directly bmtted for
purification SB;‘llgosew * S0t ég%{a ?tgergg W%S GEHE 2P ]g%m'ﬂﬁliene 5S/At hesi s
of Conpound Kﬂﬁcbmpbumdsﬂméﬂsdmgywmm$ydapg@tEmmemummwmgmﬁﬁmpkper di ne

in DM (1 nL t ction
i xCur e was iRt P ERRGLAL K Sl B bbby Ml Ao M C GACH T Oas

rinsed with dienene/E@AgHshowed Yo giprtigomaterialiandiaaiew payvef § HOtéifhpchtlomN@S

resul ting pr %H&Eed"%@:& Ja%@%@%)%é"aqf%o%&'&% Wa%ﬂﬁé&ecﬁwﬂﬂ@tkﬁ'a&@t
hexanoate (10 ny th resence di i Soproopyl et hyl am ne (1 uL)

and 10 DVF (119 )aflféﬁhe SIgHbﬁr“sewwqﬁ@fdr“é%ﬂv ot lr'de freanieotrestied at ed
and purified doy MU, -MePasddohdésrdiluedd: Oacgah b 5b16\311501ﬂ'g1)he pfoﬁﬁt wis296) ,

]:)]9 u E(rjml(\:mid éz%ﬂ%} l?ﬂ?_‘n% %Bﬁ%%%g? %pl;[r D&gnsgl Isl BEME%X e as gluan-t to yleh{’i { -lrg‘}-l on

15  Butyl 4-(benzyloxy)-1-iodonaphthalene-2-yl(3-chloroallyl)carbamate (6) (9 gm, 93%) as
a yellow oil.

Synthesis of compound 7: To a 500 ml three necked round bottom flask
equipped with stir bar, temperature probe, reflux condenser and nitrogen inlet were
combined compound 6 (9 gm, 0.0164 moles},toluene (200 ml), 2,2 -azobis(2-

20 methylpropionitrile) (0.15 gm, 0.0009 moles) and tributyltin hydride (1.5 ml, 0.0056
moles) (by syringe). Nitrogen was bubbled through the solution for 15 minutes and then
the reaction was heated to 80° C under nitrogen. After heating at 80° C for 15 minutes,
tributyltin hydride (1.5 ml, 0.0056 moles) was added to the reaction by syringe., After
heating for another 15 minute tributyltin hydride (1.5 ml, 0.0056 moles) was added to the

25  reaction by syringe. After a further 15 minutes, tributyltin hydride (1.0 mi, 0.0037 moles)
was added to the reaction by syringe. The total amount of tributyltin hydride added was
5.5 ml, 0.0204 moles. The reaction was heated at 80° C for 30 minutes and then allowed
to cool to room temperature, TLC (10% EtOAc/Hexane) showed no starting material and
a new higher spot. The solution was concentrated under vacuum to a yellow oil. The oil

30 was purified by column chromatography using as eluant 100% Hexane to 5%
EtOAc/Hexane to 10% EtOAc/Hexane to give a pale yellow solid. The solid was
recrystailized from hexane (100 ml, 45 C for 30 min, cooled in fridge for 2 hr, collected
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0.37 mml e) and ter-butyl-4-am no benzoate (114 ng, 0.59 mMmmle) in
solution of 5% DVF in DCM (5 nL) was added HATU (224 ng, 0.59 mmol e)
fol |l owed by addi ng diisoproopyl ethylam ne (410 ulL, 2.36 nmole) at
roomtenperature. The reaction m xture 20 was stirred for 30 m nutes.
The sol vent evaporated and the residue was purified by flash colum
chromat ography on silica gel eluted with 5% net hanol in

di chl oronet hane. The resulting product was dissolved in DMC/ TFA (1:1,
10 mL) and the m xture was stirred at roomtenperature for 90

m nut es. Sol Vyditrafies driednsderdadupnmytgoiss co@pernd 7 6+ brigre to0Rasld) pecivigiet at ed
wWth ether tqogyield 2 (190 ng, 72% . 5Synthesis of Conpound 4: To a
sol ution of conpound 2(20 ng) in DVF was added HATU (13 ng) and the
resulting reaction mxture was stirred for 10 m nutes at room
temperature fol l owed by 3 (25ng) diisoproopyl et hyl anjhe (22 uL) at
room tenperatureci The reaction mxture was stirred ffor 60 m nutes.

Sol vent was renoyed |n vacuo. Crude product was di rett subm tted

for purification pr epar g 0 gain $ 60%) .
Synt hesi s of H \jebrrpouzraflglé nefzggg%am%@g\/\g ‘@ telf using 5%
pi peridine i ) room tenperature for 1 put e8. The

reaction mxture Was centrated in vacuo and the cr d\%@uct was
rinsed with et herofg@x 2) without further purificati he

resul ting product was reacted with N-succinimdyl-6-nmaleimdo 15
hexanoate (8 ng) in’the presence of diisoproopylethylafine (12 ul)
and DMF (P nL) for 3 hours. The reaction mxture was concentrated and
purified by seni - Pieapramigtcrpeounpl @at Gssgiacin HCM GOmg) 1 ml). MRye sqlgdpn)was

found Mr1=110&n d@%&i\%ﬁle?&e AN weBRbiuash Vs dieh waadd Alearcrda o g t
Ant i bodi es 20For dr azoggé?‘?kers Thi s exanpl e descri bes reactl on

condi ti ons ar’fﬂl“’%{ JHErYy BF) PRI UG8 A ane(iRpPoPHREY Yol ecul e
of the i nventnlowin) umahﬂyta:hllcysluhmcctluddcmg)m,ter e BmicHug Bivasa spacer s,

t d k
[S?Selt Yﬁgf aggn%n lo&imgqﬁy%c“gﬁgf’ i t(%nlsheé??ghrf%’ﬁ%d’gf’ oélnggu y'r‘@ N&Ré%ed to
be exenpl ary WHlly4@dHnonl bl (L §, AgCHOE 244 Eplpr. tba_@hﬁs, GroCHeNnj3WgEl | ng
drug-linker 25ml h?-%HSQ, 3’2}] 1 Rodl RSy 2 ﬁd"}PQ\W“zika(t .Gilen.c CHo); The

conj ugati on mnet ho escrl ‘bed ‘hereinis ase on 1n uction free

t hi ol groups %28 Gthé GRbebddy: t2nt-o(Bghmy @4dhileHs &o%&%ﬁh@ﬁ o t2édlz,

antibody witkr dri. my@gjj ki pk 8N, ¢ @) owed by reaction of the
drug-1inker nolecule with an active naleinide group. Initially the

ant i body Yo 86 conj ggat ed was buffer exchanged into 0.1M phosphate

buffer pH 8. ai ning 50mM NaCl, 2pM DTPA, pH 8.0 and .
concentrated to~5-40 ng/n Thi ol'at |%r§/\as achi eved t hroughfaddition
of 2-i m not hiFel ane to

be added was det et ni nes
anti body to anti body.

éntl body. anmount of 2-i mi noA(i of alee to
I n preli mrRary—experrnents and_v eéjfrom
i ncreasi ng 1

t he preld AffFrerdpe @RYer i nent 57(8 itration of

20 Synthesis of Compound 2: To a solution of Fmoc-Val-OH (200 mg, 0.59
mmole) and tert-butyl-4-amino benzoate (114 mg, 0.59 mmole) in solution of 5% DMF in
DBCM (5 mL) was added HATU (224 mg, (.59 mmole) followed by adding
diisoproopylethylamine (410 uL, 2.36 mmoie) at room temperature. The reaction mixture
was stirred for 30 minutes. The solvent evaporated and the residue was purified by flash

25  column chromatography on silica gel eluted with 5% methanol in dichloromethane. The
resulting product was dissolved in 5% piperidine in DMF and was stirred at room

temperature for 10 minutes. Solvent was removed in vacuo. Crude product was purified
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amounts of 2-im nothiolane was added to the anti body, and foll ow ng

i ncubation with the antibody for one hour at roomtenperature, the
anti body was desalted into 50nmM HEPES buffer pH 6.0 using a Sephadex
0-25 colum and t he number of thiol groups introduced determ ned
rapidly by reaction with dithiodipyridine (DTDP). Reaction of thiol
groups 5Swith DTDP resulted in |iberation of thiopyridine which was
noni tored at 324nm Sanples at a protein concentration of 0.5-1.0
ng/ M were used. The absorbance at 280nm was used to accurately

det er ni ne t hevyconicmetaratite BPLOH opmint2ei 49 g SThe HENMER (©31SCahld 8.2Em, an

al i quot of e ' N 1,154 (5mv
stock sol uti ??l_ﬂ’l f\ﬁgat) Egﬁg% ?C?%I%D’ %{%@Egygg’%g‘? I\rﬁc;’o%zgglﬁ%@f zlla"ff’ uiggDH)Bl ank
sanpl es of bulffdm. Foh4 (5. 35). OTERMNO: (s 892al3% dovna dlthaid8dlal ongsi de.
After 10 mi nutes, absorbance at 324nm was neasured and the nunber of
thiols present quant 'bt*a;/ed using an extinction coefficient for

t hi opyri di ne of 1980Q”M- AH TYpicgl |y a thiolation |evel jofytiyree
thi ol groups per 3 bi Body 4 s desired' For exanple, wth ong No~y~~N
particul ar ant idoothi s was achievedthrougfr adding a 15 IJ;(r\rUI a
15excess of 2z{ minot hi ol ane f ol | oweex Byidnbicoimat i on at r

tenperaturg for 1 hour. Antibody to be conjugated vvas7(h ef ore

i ncubated with 2-im 2ot hi ol ane at the desired nolar rati® and then
desalted into conjugation buffer (50nM HEPES buffer pH 6.0 contai ning
5mM gl yci ne, 3% Ghymtlgsio bf Gerapddind/BDARAtionTdi8 (148ing, & edmoil, Embaklanas

mai nt ai ned orKd id st i i .

quant  tat ed_ <2 G310, 48, BFDRIo e, b3l Bedic) B AEMEEG g
nunber of & hi(®15L AP+ waalekd solutna offp G MK niBEM ipmbtwhsetivesiforitni ng an

active _rm-l ei rﬂigﬁesgm_glvmgvaﬁgg@@in_a&cu@ ard éle}egdwa@'burﬁ?&ﬁ%?ﬁasﬁ%&urﬁﬁ‘i ol .
The conjugation reaction was carried out in C}%gll'célgatl on buffer also
1

cont ai ni ng a “hicRareiER 8 siliFhge Prtedyitsdh aretignod oprspsthags. g wspitingt her
(or E su: taplpa;da&tmgd ﬂl@ekiiy?/@bﬁﬂt!e&'ﬁ)gHo%ﬁrot&%nl{am&gﬁtect}r@§;‘(ﬁfi U.ﬁrc%l iwﬂskﬁl’
stock sol ution was_dissal ved.i 6 et hyl en col di pet et her,
2056 i ot Pyl BT T SRR SR DM PR OB 1 SOToleR SO B M BBPUEH o
was addedidi rieedehy Chale plogudt Whluati@ibyaai-ppedyativatiPichto lbbiain S DAsghe,

et hyl ene gly j [ ed i.n f n ration
Fo o or “pr €30 HRBI eSS Gsak Pon tbaeRReshe 2o A 7P R A
concent r at i or3.76f(m, 1096 23y, &de2.9% (e ak), di2igiraH), e4heroH) fialdl(dsen 10p
addition to [S) t hiok at ant i hody.. The
conj ugati on (r%géc i(gn gﬁi'ggﬁﬁg%ﬁmasf gér?”ozg&f?ugérpbg?g%gﬁ'ro & for 2 hours
wi th m xing. Follow ng incubation the reaction m x was centrifuged at
14000 RPM for 15 ninut&s ghd the pH waswadiusted to 7.2 N~ o | 0
purification was [ ﬁgf"éz Purification of conju N\/éeﬁN\/\NJ‘\(
achi eved t hrough onmt gr phy ustng—anunber of ods. HCohj ugat e
can be purified-ysing size-exclusion chromatography/oh a Sephacryl
5200 col p?é- ui l'ibrated with 50nmM HEPES bufXerdpH 7.2 cont d@iAi ng
5mM gl yci ne, 50mM NaCl13 and 3% gl ycerol . Chromat ography wass carried
out at a linear flowrate of 28 cmh. Fractions 5 containing

conj ugat e wer e cafyndetiedf Cqrgoued Sanda shnios it doabadd 3A Bergnat maeley
purification_can.be achi d throu L on- exchange .chr onpt ogr aphy.
Condi 1 ons. vais RBRal: RS 1 M 3l SEELRNAGO Vs FB SRR PR 44 1
each case?s Fé3Senamfp mmoknatiOBody T ebrengticonix umgatae kepe stitinednr 26 minytess
applied to a@oéﬁ’&?@@%ﬁﬂg&%‘é%%@h.ﬁ o hd LREA Byl i RBIM bR STM

gl ycine, 3%yl ycer . The ant i body conjugate was el uted using
a gradi ent offeaction mixture was stirred for another 10 minutes and was allowed to warm to room

mu
)

temperature for 1 hour. The reaction solution was then concentrated and purified by semi-

preparative HPLC to obtain 5 (230 mg, 77%). 'H NMR {DMSO-de) 8 8.2 (br, s, 1H), 8.09
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100-1M Nadl in equilibration buffer. Fractions containing the
conjugate were pooled, the pH was adjusted to 7.2 and the sanple
concentrated as required. For peptide |inkers: This exanple
descri bes reaction conditions and net hodol ogi es for conjugating a
drug-1linker nol ecule of the invention (optionally including other
groups, such as spacers, reactive functional groups and the like) to
an 15anti body as a targeting agent, X4. The conditions and

nmet hodol ogi es are intended to be exenplary only and non-1limting.

O her appr oachedHF, 6P 1(d ot ugSt ©drigD dr 3dd.| ZHn e (ddHa duB ém. 31D, Bt (imbaid. es

are known in ffegai. 445 (m, 1H)T£1¢s @pmhysaatmm%tdaqﬂzﬁﬁ%r bfrg @ n

is based on introduction free grou he” ant I body through

reaction of |Y8ih¥s2-5f by Wé) ant lbb?ﬁl)yl %ﬁ@rﬁ@ ﬁﬁ (ﬁbﬁﬁ] 8Pafe 3H20 fol | owed

by reaction cﬁsspt{m4oglrmgfdgg BiehuliecybeiaM th an active mal ei m de
group. Initially the anti ody to be conj ugat ed was\/buffer exchanged
into 0.1M phosphat eﬂ ﬂ\gﬁ nt ai Al Ng 50l v21113(53[ TPAC) pH
8.0 and concentr; (ﬁb#ﬁ) 108 n% Thi-etatio acHti eved ¥ hro dgh
addition of 2-b ot hi ol ane to “anti bodywo-fhe anmount of

2-i minot hiol affe 20 be added was determined in%relinndfy experiments
and varies 25from anti bo to anti bod In _the prelifinary
experiments, a tityuissisat Gempavad &5 ¢ish tl%ﬁ?érﬁ@“&aplifq”rﬁl%&ﬁﬁomb&‘ﬁ‘e was

added to the \ﬁ&tTﬁA@dﬂM (amdz Iﬁulfbmnnglsésnnul@abrmauévhpdm@i iaRicupody for
one hour at ro '

ure he anti.body was des ed into 50mMV
PEPES bu er BRIbO G eh Al ekaal By Gr36 Red T Pe i
Ejhr ﬁl gr oups NMRroMeOeld diatssniy Hed), Baphrtd, YHhy.09 @adH), 1w, R, 7.84 (d,

i thi odi pyridj . ' r T
resulted in ﬁ}ﬁgré{?g%gfﬁﬁﬁﬁbw fggri“hzé'{]wfrlrsc(ﬁl g@pgﬁg&r %r‘g#)(&l B 4nm
Sanpl es at a Jt5dmel H, Eﬁm(a:emﬂ]r, ank cnzH)rzsl (621, Q.3 gh niH) vie10e2. 255l 2H)The
absor bance. at; 2E0nm A3 (Sad, 4 & Cgﬁr LRLMASIRLRIS, 1R Mu-s75.8

concentrati on of 'pr ot e| en‘an’a each
sanpl e (0. 9rrTL) was |ncubat ed ~tth DTDP (5mM stoq;j< Qb

et hanol ) for Cés at mﬂ rrﬁé’ ur e. Bl aak ﬁ Ioe§ Elurofgz
al one pl us DT 2| n(?ubat‘-‘ed al ongsﬁﬂ%ﬁft m nut es

absor bance at,N:é“Z nmy rreasur ed and the N@ﬁrﬂ)er h| oI S resent

guantitated usi ngTFan éxtinction coefficient for thi opyri dff

19800M 1. 1-‘35Typ| cally a thiolation | evel of three thiol groups per
antibody is desired. F@r exanple, with one 1partl cul ar a%tibody this
was achi eved t hr otsithesigel Gomeound8s Bo ajsalision pf conpad 7625 pe. 0P hoimkled| ane

fol | owed by isngybatruqs ak,0.080HMbiIe TR &M (158n1h Yas éddtm&rrsepr&mpm%g%ngo be
conj ugated was_therefore incubated with 2-imnothiolane at t

desired mol arksi e Pl BAETE) HAPPIEWRFHWE: TG USRI EE M OHIBLTF a0 (50mM
HEPES bufifoer nfilht&, $blvent was removed in vacuo. Crude product was directly submitted for

purification by semi-preparative HPLC to gain 8 (33.3 mg, 76%). Cgolls2CINgOg (MS:
1077.44), found M+1=1078.31.

voy o e AN
“{_‘N?k‘ an 4, 1) 5% piperidine in DMF o, ﬁ {Ek‘ -~y
~Cl oH H TTTTT————— o%-\ K
0%{\ E}j 2 4 o M—@ 0
(‘NR‘{} N 0 o} 0 NS 0 H
My 2TFA NugAnu 2TFA
H 0 0
9
3 10
25 Synthesis of Compound 10: Compound 8 (33 mg, 0.025 mmole) was

deprotected using 5% piperidine in DMF (I mL} at room temperature for 10 minutes. The

reaction mixture was concentrated in vacuo and the crude product was rinsed with ether
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10 contai ning 5mM gl yci ne, 0.5% povi done (10k) and 2nmM DTPA). The
thiolated material was maintained on ice whilst the nunber of thiols
i ntroduced was quantitated as descri bed above. Af ter
verification of the nunber of thiols introduced, the drug-Iinker
nol ecul e cont ai ning an active mal ei m de group was added at a 3-fold
mol ar excess per thiol. The 15conjugation reaction was carried out in
conjugation buffer also containing a final concentration of 5% DMSO
(or a suitable alternative solvent). Commonly, the drug-linker stock
sol uti on was @imdsohwadioyt frtheousifiiariest Rl resdiing psorders wasiescted ot 9i(blrmg. o
anti body, the) @katk1SH M %%mé@@?dﬂ%ﬁ@ﬂ?ﬁmgﬁﬁﬁd&(ﬁ $6L, bhb@s Inmoﬁb HaSE

anti body, which _has enou ring the final

concent r at i orfl ) fnehowsy. gfb? BaPh RS Wi CeRSPIAGA I ORrIBEd PiesemPo
containing a g‘lépala{weqmatgs]aﬂo Qn n@fvsbg%mwb@tmmmm faddition to
an equal \ﬁ) % i ol ated anti body. he conj ugation reaction
was i ncub dwhlt B tenperature for 2 hours vmth m xi ng. Fol | ow ng
i ncubation the reaction mx was centrifuged and filtered through 0.2
m cronet er filsaewlelBurification of conjugate was achi eved through
chromat ogr aphy 94si ng 25 a nunber o8¢ net hods. Conj ugat e¢¥an be

purified usi Qgﬁ&(@{erée@cl usi on aphy meU a Se %%(«)@
col um pre-equi | i brat ed wth~50mVIHEBES buffer—pH 7.2 colnt gi niyng 5nM
gl yci ne, 50mMRaCL aftf 0. 5% povi“Bon (Q‘Gk)Tnch@qmmtlle)g‘?‘Sph Vizie
carried out at a Pfhear flow rate oP*28 cmih. Fractions cBiftaining
conjugate were coflected, pooled ar% concentrated. Alternatdvely
purification can be achieved throu i on- exchange 30 chronat ogr aphy.

Condi tions vary fPuthesinel Goegpund 29 herpddgs aeleant eyl Ibed bitt@-zed in

each casejp FQeer@panRluburodldoRpslva ) Uds &i%euvbtgiatl enil SAE b O M TITIFYRS
applied to an SP- Sepharose colum pre-equilibrated in 50mM HEPES,

5mM gl yci ne, 16‘1“5‘96’?5’6%1"&]6%0 Wi@‘cﬁenz}fl) pnige B"‘S &Flﬁﬁi 9 Heflpdyd b ipigat e was
el ut ed usi ng mexgreadi afted welxegh},MhBla&bent Ras e@ﬁ]ibkdtddblﬁa’v}icbcﬂ& wau bigled ader pH

i ol yoed agaihet 8 SRATAFIDI O PO G ER e Bt febe e e it 7

cont ai ni ng S@degbl\ym%@;eldlﬂmmmmamz (azmmm BREspat ioh@, (H)0§)3 (nh1H),

racoost oali Sk TakahS iRy & g £PE B 4 Th, su e Bh Do B o o

| abor at ory pr ocedsynéssis hmcenlﬁaﬁassmomqgmme 1MAGPSficEmpddidl@piwvas NY)

bet ween 6-8 age, wei i_npl ant ed. subcut usl,y Ln . the right
rank wi th 2 Bo o0 ulBgegulibl SRR SHRER ANAE aialg) " oo)
nmouse. M ce wiilewyaidpddaloandbntbasiditiod of 626 miuff8i7snidieseef di nensi onal |y
using an el tetl&Q)Waget&'t?tliiepﬁ{eléﬁ%&l%]%%@éﬁ!ﬁlﬂ;\?}e? fo s'hmﬁl f'i'%}lgl}]& Oﬁlel[le-g(l:{mr

vol unes were cal cul ated as g ce with tunors
aver agi ng?R00vapirgnipeddy Tk doRireeahanplbdic peid stap Fﬁrdgqyr Alipsthe rEppdomase

were dosed Irasmaethletb@%a&vmévwoﬁa&dP&%ly&m s Puriffed bodr OXibd\seC Q0 Hgrat ed

i sotype control antibody or cytotoxin-conjugated anti -
column was packed with (1% TEA in hexanes. Theproduct was eluted with 5% to 50%

ethlyl acetate in hexanes to give 600 mg (70% yield) of compound (3). M*! =477.0
M* = 499.0. H1 NMR (400MHz, DMSO-dy): §10.08 (s, 1H), 86.48 (broad, 1H),

25 985.43(t, 1H), 85.20 (m, 2H), 84.32 (d, 1H), 83.63 (s, 3H, Me), 81.98-1.96 (9H, 3 x AcO).
C13 NMR (100 MHZ, DMSO-d): 8170.2, 170.1, 169.8, 167 4, 158.2, 92.3, 90.5, 70.5,
69.5, 68.9, 53.48, 21.0, 20.8, 20.8,
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15 CD70 HuMAb 2H5 on Day 0. Each group contained 7 mce. The
foll owi ng cytotoxins were studied: NH2 Conmpound A Conpound B
Conmpound C Conmpound D

Synthesis of Compound 5: 344 mg (0.72 mMoles) of compound 3 and 200 mg

(0.6 mMoles) of compound 4 were dissolved in anhydrous DCM in a round bottom flask
containing dry molecular sieves, The flask was placed over a NaCl/ice bath at -10 2C, 30

5  pL{0.24 mMoles) of boron trifluoro diethyl etherate was added to the reaction mixture at
-10 ®C. The temperature was gradually allowed to rise to -5 °C and stirred at this
temperature for 1 hours and then at 0 °C for half an hour. 3 equivalents 226 pL (1.8
mMoles) of boron trifluoro etherate were added at 0 °C and the temperature was allowed
to rise to room temperature. Stirring was continued for 2 hours. The solvent was

10  evaporated and product was purified by reverse phase HPLC to give 250 mg (0.45

mMoles) of compound (5} (75% yield base on compound 4), M™ = 550.0

b%

5 6 7

oc

Synthesis of Compound 7: To a solution of 20 mg (0.07 mMoles) compound 6
in 2 mL of anhydrous DCM at 0 °C was added a solution of 32 mg (0.048 mMoles)

I3 compound 5 in 2 mL of anhydrous DCM followed by addition of 400 pL of pyridine at 0
eC. the reaction mixture was stirred at this temperature for 15 minutes. The product was
purified by reverse phase HPLC to give 33 mg of compound 7 (84 % yield). M*' = 808
and M = 830

On-OMs

ACO'!,

ac0” Y O 7 NH
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NH 0.).'"NH2 Conpound E Conpound F  Compound G Table 1 is a sumary
of the dosing groups based on mml e of Toxin (Conpounds 5 A-G . Table
1. Study Summary G oup Dose (Toxin gnole) Vehicle 11' SD Matchi ng
0.1 vol 2

Synthesis of Compound 8: Compound 8 was prepared either as it HCI salt with
4 molar HC] solution in dioxane or its TFA salt with 33% TEA solution in DCM. The
reaction was monitored by HPLC until complete. The solvent was evaporated and the

product dried overnight under Hi vacuum and used in the next step as such. M™ =708.2
OYNHE
HNL
HﬁN&ﬂ\/\N’Fmoc
NH, HO \(@, 5 H H
o]
9

=L
=
SZ:l:
Iz
\
4
3
<]
o

10
Synthesis of Compound 10: 31 mg (0.04mMoles) of Compound 9 in 2 mL DMF

was preactivated with 15.5 mg (0.04mMoles) HATU and DIPEA (enough to ensure the

pH was 7.0, 21 pL, 0.12mMoles) for 20 minutes in a round bottom flask. A solution of
10 30 mg (0.036 mMoles) of TFA salt of Compound 8 in 1 mL of DMF was then added to

the above flask followed by the addition of 14 pl. (0.08mMoles) of DIPEA. The reaction

mixture was allowed to stir for 3 hours followed by evaporation of the solvent and

purification by reverse phase HPLC to give 31 mg of the TFA salt of desired compound

10 in 59 % yield, M*! = 1348.8

5 11
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CD70.1 0.1 IP SD 0.1 3 CD70.1- Cnpd
SD 0.01 5 CD70.1- Cnpd B WSD 0.1 6 CD7
CD70.1- Cmpd CIP SD 0.01 8

Synthesis of Compound 11: 30 mg of compound 10 ((.02 mMoles) was
deprotected by stirring in 2.5 mL of MeQOH and 4 plL. of 2N NaOH sclution for 5 hours.
The reaction mixture was neutralized with acetic acid and passed throngh reverse phase

HPLC to give 17 mg (0.014mMoles) of the double TFA salt of compound 11. M*! =

5 98606
OYNHZ
O~_-OH HN
HO., 1 0
HO H N N
N m/\H H

12

Synthesis of Compound 12: 17 mg of the double TFA salt compound 11 (0.014
mMoles) was reacted with 5.1 mg (0.018mMoles) of commercially available N-

10  suvccinimidyl 4-maleimidobutyrate in 3 mL DMF and 12.2 pL (0.07 mMoles) of DIPEA
for 1 hour, The solvent was evaporated and 14 mg {0.011mMoles) of the TFA salt of the
desired compound 12 were obtained after pusification by reverse phase Prep HPLC ( 76%
yield). M*! = 1151.8
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CD70.1- Cnpd DIP SD 0.1 9 CD70.1- Cnpd D IP SD 0.01 10 CD70. 1- Cnpd
EIPSDO.111 CD70.1- Cmpd FIP SD 0.1 12 CD70.1- Cmpd GIP SD 0.1
Figure 1 shows the nean tunor vol une versus days past dosing and
Figure 2 10 shows the nedian tunor volunme versus days past dosing.
Ef fi cacy, based on these experinents, appears to be in the follow ng
decendi ng order Conmpound D > Conmpound A > Conpound F > Conpound B >
Compound C > Conpound E> Naked CD70. 1/ Conpound G Figure 3 shows
percent body wei ght change versus days past dosing.

Example 17:

L Ook o
|-|2N(>)'L (o] @AOH
Fmoc-Leu-Ala-Leu-OH - Fmoc-Leu—Ala—Leuf‘LH
i 2. TEA/DCM 2

-~ LA 3 HATU, DIEA
N O
PN {

° N
2TFA 3 HYLE“
0 N
AT
N g
N4
/ 1. piperide
o o,
<l o 3
j: P AR
0 o N y Hac-ﬂa Hacjia 0
AT R S e L
d N T {
o CHa O

5
Synthesis of Compound 2: To a solution of Fmoc-Leu-Ala-Leu-OH (200 mg,

0.37 mmole) and ter-butyl-4-amino benzoate (114 mg, 0.39 mmole) in solution of 5%

5 DMFin DCM (5 mL) was added HATU (224 mg, 0.59 mmole) followed by adding
diisoproopylethylamine (410 uL, 2.36 mmole) at room temperature. The reaction mixture
was stirred for 30 minutes. The solvent evaporated and the residue was purified by flash
column chromatography on silica gel eluted with 5% methanol in dichloromethane, The
resulting product was dissolved in DMC/TFA (1:1, 10 mL) and the mixture was stirred at

10  room temperature for 90 minutes. Solvent was removed in vacuo. Crude product was
precipitated with ether to yield 2 (206 mg, 80 %).

Synthesis of Compound 4: To a solution of compound 2(20.6 mg) in DMF was
added HATU (10.3 mg) and the resulting reaction mixture was stirred for 10 minutes at
room temperature followed by 3 (20mg) diisoproopylethylamine (23 uL) at room

15  temperature. The reaction mixture was stirred for 60 minutes, Solvent was removed in
vacuo, Crude product was directly submitted for purification by semi-preparative HPLC
to gain 4 (28 mg, 76%).
Synthesis of Compound 5: Compound 4 (28 mg) was deprotected using 5%

piperidine in DMF (1 mL) at room temperature for 10 minutes. The reaction mixture was
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B. Conmpounds A, F, HJ 786-0 (ATCC Accession No. CRL-1932)
cells were expanded in vitro using standard | aboratory procedures.
Mal e CBI 7. SCID m ce (Taconic, Hudson, NY) between 6-8 weeks of age
were inplanted subcutaneously in the right flank with 2.5 mllion
786-0 5in 0.2 mM of PBS/ Matrigel (1:1) per nouse. Mce were wei ghed
and neasured for tunors three dinensionally using an el ectronic
cal i per twice weekly after inplantation. Tunor vol unmes were

calcul ated as height x width x length. Mce with tunors averagi ng 200
mMmB wer e r anciopderteated imyasug md diterpeudte prydentipss ritftewith ether (fenlex Powitdut

i ntraperi t onegluey piMechiocR BB YRS ﬁodu%agtféa&wwﬁmsﬁ&%% 1 ﬁﬂé{%% o

control antibody or cytotoxin-conjugated anti -

Day 0. Each destipatedAmm nder mespice af W%}&thﬂwg(lé%mnéﬂ%(lmﬂe
st udi ed: GoNPRMAITIA reactichRARITRAHE Sbnkentrac®@iHAQMAGEAIy Nrhi GodpRased |

5 HPLCto gain 5 (17 mg). (MS: 1100), found M+1==1101

Example 18: (peptides in example 18 encompassed by SEQ ID NO:15)

o
1 ok
HaN Vi ’©)‘“o
Fmoc-Pro-Leu-Gly-Len-Leu-OH —— Fmoc-Pro-Leu-Gly-Leu-Let Y
2. TEA/DCM 2
1
;C|
e M| aTu, DiEA
vty D
Nt &
H
7FA 3 N len-Leu-Gly-L.

55 L7

noog
/ 1. piperide
o o,
2 LI
o o

Synthesis of eraflpound 2: To a solution of Fimoc-Pro-Leu-Gly-Leu-Leu-OH

10 (SEQID NO:15) (200 mg. 0.27 mmole) and ter-butyl-4-amino benzoate (114 mg, 0.59
mmole) in solution of 5% DMF in DCM (5 mL) was added HATU (224 mg, 0.59
mmole) followed by adding diisoproopylethylamine (410 ul., 2.36 mmole) at room
ternperature. The reaction mixture was stirred for 30 minutes. The solvent evaporated and
the residue was purified by flash column chromatography on silica gel eluted with 5%

15 methanol in dichloromethane. The resulting product was dissolved in DMC/TFA (1:1, 10
mL) and the mixtare was stirred at room temperature for 90 minutes. Solvent was
removed under vacuum and the crude product was precipitated with ether to vield 2 (190
mg).

Synthesis of Compound 4: To a solution of compound 2(42 mg, 0.049 mmol) in

20 DMF was added HATU (20 mg) and the resulting reaction mixture was stirred for 10
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Compound J 10Table 2 is a summary of the dosing groups based on mmol e

of Cytotoxin (Conpounds A F, HJ).

Table 2. Study Summary G oup

Dose (Toxin p,nole ) 13 Vehicle 1P SD 14 CD70.1 0.1 IP SD 0.03 15
CD70.1- Cnpd A I P SD 0. 005

10

15

20

minutes at room temperature followed by 3 (40 mg) diisoproopylethylamine (35 uL) at

room temperature. The reaction mixture was stirred for 60 minutes, Solvent was removed

under vacuum and the crude product was directly snbmitted for purification by semi-

preparative HPLC to gain 4 (33 mg).

Synthesis of Compound 5: Compound 4 (33 mg) was deprotected using 5%

piperidine in DMF (1 mL) at room temperature for 10 minutes. The reaction mixture was

concentrated under vacuum and the crude product was rinsed with ether (5 mL x 2)

without further purification. The resulting product was reacted with N-succinimidyl-6-

maleimido hexanoate {10 mg) in the presence of diisoproopylethylamine (12 ul.) and

DPMEF (1 mL) for 3 hours. The reaction mixture was concentrated and purified by semi-

preparative HPLC to gain 5 (15 mg). (MS: 1296), found M+1=1297

Example 19:

oK
HaN
Fmoc-Ala-Asn-Leu-OI1
2. TRA/DCM

1

o ‘Qﬁor«
Fmoc-AIa-Asn-Leu/"ﬁ

2

..;Ci
2 M2 | AT, DRA
oy
A d N
H
21FA 3 N._Leu-Asn-Ala-Fmoc

hd
s 4

/].pipt:ridc
o Oy
o ]

CH,

H,c-ﬂ o
-Gl B EH, 3
SToUN L hs et
N o
(‘;}’Lo W o 5 NHz
N

Hy

Synthesis of Compound 2: To a solution of Fmoc-Ala-Asn-Len-OH (200 mg,

0.37 mmole) and ter-butyl-4-amino benzoate (114 mg, 0.59 mmole) in solution of 5%
DMF in DCM (5 mL) was added HATU (224 mg, 0.59 mmole) foilowed by adding

diisoproopylethylamine (410 uL, 2.36 mmole) at room temperature. The reaction mixture

was stirred for 30 minutes. The solvent evaporated and the residue was purified by flash
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16 CD70.1- Crmpd A 1P SD 0.01 17 CD70.1- Cnpd A 113 SD 0.03 18 CD70. 1-
Cmpd HIF SD 0.005 19 CD70.1- Cnpd Hff' SD 0.01 20 CD70.1- Cmpd H P
SD 0.03 21 CD70.1- Cnpd | IP SD 0.01

10

15

20

25

30

columnn chromatography on silica gel eluted with 5% methanol in dichloromethane. The
resulting product was dissolved in DMC/TFA (1:1, 10 mL) and the mixture was stirred at
room temperature for 90 minutes. Solvent was removed in vacuo. Crude product was
precipitated with ether to yield 2 (190 mg, 72%).

Synthesis of Compound 4: To a solution of compound 2(20 mg) in DMF was
added HATU (13 mg) and the resulting reaction mixture was stitred for [0 minutes at
room temperature followed by 3 (25mg) diisoproopylethylamine (22 ul.} at room
temperature, The reaction mixture was stirred for 60 minutes. Solvent was removed in
vacuo. Crude product was directly submitted for purification by semi-preparative HPLC
to gain 4 (21 mg, 60%).

Synthesis of Compound 5: Compound 4 (23 mg) was deprotected using 3%
piperidine in DMF (1 mL) 2t room temperature for 10 minutes. The reaction mixture was
concentrated in vacuo and the crude product was rinsed with ether (3 mL x 2) without
further purification. The resulting product was reacted with N-succinimidyl-6-maleimido
hexanoate (8 mg) in the presence of diisoproopylethyiamine (12 uL) and DMF (1 mL) for
3 hours. The reaction mixture was concentrated and purified by semi-preparative HPLC
to gain 5 (10 mg). {MS: 1101), found M+1=1102.

EXAMPLE 20: Conjugation of Drug-Linker Molecules to Antibodies

For hydrazone linkers: This example describes reaction conditions and
methodologies for conjugating a drug-linker molecule of the invention (optionally
including other groups, such as spacers, reactive functional groups and the like) to an
antibody as a targeting agent, X*. The conditions and methodologies are intended to be
exemplary only and non-limiting. Other approaches for conjugating drug-linker
molecules to antibodies are known in the art,

The conjugation method described herein is based on introduction of free thiol
groups to the antibody through reaction of lysines of the antibody with 2-iminothiolane,
followed by reaction of the drug-linker molecule with an active maleimide group. Initially
the antibody to be conjugated was buffer exchanged into 0.1M phosphate buffer pH 8.0
containing 50mM NaCl, 2mM DTPA, pH 8.0 and concentrated to 5-10 mg/ml.
Thiolation was achieved through addition of 2-iminothiclane to the antibody. The amount
of 2-iminothiolane to be added was determined in preliminary experiments and varies

from antibedy to antibody, In the preliminary experiments, a titration of increasing
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22 CD70.1- Cnpd F IP SD 0.01 23 CD70 |- Cnpd J IF SD 0.005 24 CD70. 1-
Cmpd .1 1P SD 0.01 25 CD70.1- Crpd J IP SD 0.03 Fi gure 4 shows
the nmean tunor vol unme versus days past dosing and Figure 5 shows the
medi an tunor vol ume versus days past dosing. Efficacy, based on these
5 experinents, appears to be in the follow ng decendi ng order
Conmpound J/ Conmpound C> Conpound H > Conpound 0/ Conpound | > Naked

CD70.1. Figure 6 shows percent body wei ght change versus days past
dosi ng. EXAMPLE 22: Tunor-Activated Activity on LNCaP and 786-0
Cells amounts of 2-iminothiolane was added to the antibody, and following incubation with the

antibody for one hour at room temperature, the antibody was desalted into 50mM HEPES
buffer pH 6.0 using a Sephadex G-25 column and the number of thiol groups introduced
determined rapidly by reaction with dithiodipyridine (DTDP). Reaction of thiol groups
5  with DTDP resulted in liberation of thiopyridine which was monitored at 324nm.

Samples at a protein concentration of 0.5-1.0 mg/ml were used. The absorbance at 280nm
was used to accurately determine the concentration of protein in the samples, and then an
aliquot of each sample (0.9ml) was incubated with 0.1 ml DTDP (5mM stock solution in
ethanol) for 10 minutes at room temperature. Blank samples of buffer alone plus DTDP

10 were also incubated alongside. After 10 minutes, absorbance at 324nm was measured and
the number of thiols present quantitated nsing an extinction coefficient for thiopyridine of
19300M ™.

Typically a thiolation level of thiee thiol groups per antibody is desired. For
example, with one particular antibody this was achieved through adding a 15 fold molar

15  excess of 2-iminothiolane followed by incubation at room temperature for 1 hour,
Antibody to be conjugated was therefore incubated with 2-iminothiolane at the desired
molar ratio and then desalted into conjugation buffer (50mM HEPES buffer pH 6.0
containing SmM glycine, 3% Glycerol and 2mM DTPA). The thiolated material was
maintained on ice whilst the number of thiols introduced was quantitated as described

20  above.

After verification of the number of thiols introduced, the drug-linker molecule
containing an active maleimide group was added at a 3-fold molar excess per thiol. The
conjugation reaction was carried out in conjugation buffer also containing a final
concentration of 5% ethylene glycol dimethyl ether {or a suitable alternative solvent),

25  Commonly, the drug-linker stock solution was dissolved in 90% ethylene glycol dimethyl
ether, 10% dimethyl sulfoxide. For addition to antibody, the stock solution was added
directly to the thiolated antibody, which has enough ethylene glycol dimethy! ether added
to bring the final concentration to 5%, or pre-diluted in conjugation buffer containing a
final concentration of 10% ethylene glycol dimethyl ether, followed by addition to an

30 equal volume of thiolated antibody.

The conjugation reaction was incubated at room temperature for 2 hours with
mixing. Following incubation the reaction mix was centrifuged at 14000 RPM for 15

minutes and the pH was adjusted to 7.2 if purification was not immediate, Purification of
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Adherent cells, LNCaP (prostate carcinonma) and 786-0 (renal cell
carcinoma), obtained fromATCC, were cultured in RPM nedi a

contai ning 10% heat inactivated fetal 5 calf serum (FCS) according to
ATCC instructions. On the day of the study the cells were detached
fromthe plate with a trypsin solution. The collected cells were
washed and resuspended at a concentration of 0.25 or 0.1x106 cells/m
in RPM containing 10% FCS for LNCaP and 786-0 cells, respectively.
100 pl of cell suspension were added to 96 well plates and the pl ates
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regi men described i n udies were termnated at Day
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g/ kg) Vel clegidwRd @Q'eaction of the drug-linker molecule with an active maleimide group. Initially
the antibody to be conjugated was buffer exchanged into 0.1M phosphate buffer pH 8.0
containing 50mM NaCl, 2mM DTPA, pH 8.0 and concentrated to 5-10 mg/ml,

Thiolation was achieved through addition of 2-iminothiolane to the antibody. The amount
of 2-iminothiolane to be added was determined in preliminary experiments and varies

25  from antibody to antibody. In the preliminary experiments, a titration of increasing
amounts of 2-iminothiolane was added to the antibody, and following incubation with the
antibody for one hour at room temperature, the antibody was desalted into 50mM HEPES
buffer pH 6.0 using a Sephadex G-25 column and the number of thiol groups introduced
determined rapidly by reaction with dithiodipyridine (DTDP). Reaction of thiol groups

30 with DTDP resulted in liberation of thiopyridine which was monitored at 324nm.
Samples at a protein concentration of 0.5-1.0 mg/ml were used. The absorbance at 2§0nm
was used to accurately determine the concentration of protein in the samples, and then an

aliquot of each sample (0.9ml) was incubated with 0.1 ml DTDP (5mM stock solution in
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anti-PSMA IP SD 30 anti-RG1 IF SD 30 anti-EDBIF SD 30
anti-CD70-Toxin IP SD 0.03, 0.1,

10

15

20

25

30

ethanol) for 10 minutes at room temperature. Blank samples of buffer alone plus DTDP
were also incubated alongside. After 10 minutes, absorbance at 324nm was measured and
the number of thiols present quantitated using an extinction coefficient for thiopyridine of
19800M™.

Typically a thiolation level of three thiol groups per antibody is desired. For
example, with one particular antibody this was achieved through adding a 15 fold molar
excess of 2-iminothiolane followed by incubation at room temperature for 1 hour.
Antibody to be conjugated was therefore incubated with 2-iminothiolane at the desired
meolar ratio and then desalted into conjugation buffer (50mM HEPES buffer pH 6.0
containing SmM glycine, 0.5% povidone (10k) and 2mM DTPAY}, The thiolated material
was maintained on ice whilst the number of thiols introduced was quantitated as
described above.

After verification of the number of thiols introduced, the drug-linker molecule
containing an active maleimide group was added at a 3-fold molar excess per thiol, The
conjugation reaction was carried out in conjugation buffer also containing a final
concentration of 5% DMSO (or a suitable alternative solvent). Commonly, the drug-
Iinker stock sclution was dissolved in 100% dimethyl sulfoxide. For addition to antibody,
the stock solution was added directly to the thiolated antibody, which has enough DMSO
added to bring the final concentration to 10%, or pre-diluted in conjugation buffer
containing a final concentration of 10% DMSO, followed by addition to an equal volume
of thiolated antibody.

The conjugation reaction was incubated at room temperature for 2 hours with
mixing. Following incubation the reaction mix was centrifuged and filtered through 0.2
micrometer filter, Purification of conjugate was achieved through chromatography using
a number of methods. Conjugate can be purified using size-exclusion chromatography on
a Sephacryl S200 column pre-equilibrated with 50mM HEPES buffer pH 7.2 containing
SmM glycine, S0mM NaCl and 0.5% povidone (10k}. Chromatography was carried out
at a linear flow rate of 28 cm/h. Fractions containing conjugate were collected, pooled
and concentrated. Alternatively purification can be achieved through ion-exchange
chromatography. Conditions vary from antibody to antibody and need to be optimized in
each case. For example, antibody-drug conjugate reaction mix was applied to an SP-
Sepharose column pre-equilibrated in 50mM HEPES, 5mM glycine, (.5% povidone
{10k), pH 5.5. The antibody conjugate was eluted using a gradient of 0-1M NaCl in
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0.3 anti-PSMA-Toxin IP SD 0.03, 0.1, 0.3 anti-RG 1-Toxin I P SD 0. 03,
0.1, 0.3 anti-EDB-Toxin IF SD 0.03, 0.1, 0.3 Figure 8 depicts
the nedian increase in tunor volune for the seven mce in each of the
16 different groups studied. As indicated in the top |eft graph,
anti-RG 1 and anti- 15 ED-B naked anti bodies had no inhibitory effect
on tunor growth. Anti-PSMA naked anti body had sonme anti-tunor growth
effect. However, this anti-tunor effect was markedly increased upon
conjugation of cytotoxin to the anti-PSVMA anti body. Antitunor
activity si nidqeitibmigontbhier abfH § heRedemjpuipaticas cantriniizchpyconjogagwere pooled

i nternal i zi ng, 2Bk ARN MRS rRRAAIY SetMGH JobR1 RESY QS +.@an§a§ﬁ&g ve

antibodies to non-internalizing antigens were 20conj ugate
cyt ot oxi n. THEd gyesgy [l kmMYaghimdds % pratdop@dOint i - t unor activity of
cyt ot oxi ns

5 EXAMPLE 21: In Vivo Studies
A. Compounds A-G
786-0O (ATCC Accession No. CRL-1932) cells were expanded in vitro using
standard laboratory procedures, Male CB17.SCID mice (Tacenic, Hudson, NY) between
6-8 weeks of age were implanted subcutaneously in the right flank with 2.5 million 786-0O
10 in 0.2 ml of PBS/Matrigel (1:1) per mouse. Mice were weighed and measured for tumors
three dimensionally using an electronic caliper twice weekly after implantation. Tumor
volurnes were calculated as height x width x length., Mice with tumors averaging 200
mm’ were randomized into treatment groups. The mice were dosed intraperitoneally with
PBS vehicle, cytotoxin-conjugated isotype control antibody or cytotoxin-conjugated anti-
15  CD70 HuMADb 2HS5 on Day (. Each group contained 7 mice.

The following cytotoxins were studied:
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can be nmedi ated by antibodies to non-internalizing antigens as well
as to internalizing antigens such as PSMA. Figure 9 depicts the
medi an body wei ght change for the seven mce in each of the 16

di fferent groups studied. As LNCaP tunors cause cachexia in nice,
ineffective 25treatnents (resulting in uncontrolled tunmor grow h)
woul d be expected to lead to weight loss. This result was observed in
mce treated with vehicle or naked anti bodi es, presumably due to
tumor growm h. As the nouse nodels used in this study are

i rrunnunoconpromni sed, they would not beyexpected to controf t

grow h via a robust ADCC response, SUCIN L Ag8RANSL QN nt
w th naked anti-PS ﬁtibody.Hl onWrd§8N130ntce treated g;th O
ant i body-drug conjau ¢ had ¥ | owest body weight right after
dosi ng, indicatt I ses we tested 0.03-0.3 were well

tol erated. Thenfdct tha ice in the conjugate groups gained
wei ght points to alleviatign of cachexia due to controlled tunor
growm h. Efficacy Agai nst LNCaP Tunabspéund SCI D M ce A LNCaP

xenograft study was perforned as follows: 120 CB17.SCID nige were
each subcut aneously g 'ectgd wth 2.5 mllion LNEaP c esu nded
in 0.2 m of PBS/I\@ (1: 1) (BD Bi OSC|_r7rce/)_/§ ‘iﬁ

Si

M ce were meig sured for tunors fthxge done ally)u5|ng

an electronlc r onge kI af terqi gntatlon Tunmor vol unes
wer e cal cul at ed as he| gb% ;&:ﬁ §T Mce with tunors
averaging 80 mB were random Zed 3 tre nt groups of seven
mce on Day -1 and mice were treated |ntravenogENV=mnth vehi cl e,

anti body, or antibody-cytotoxin conbﬁgate @cc rdlng to the dosing
regi men described in Table 2 on Day ies were 10 term nated at

Day 55. Table 4: %§§§§§%T SCLD Nlce Dose (Toxin pnole, Antibody

ng/ kg ) Vehicle |
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anti-CD70 IF SD 30 anti-PSMA IP SD 30 anti-RG1I1F SD 30
anti-CD70-Toxin IF SD 0.03, 0.1,

=<NH2 o
0
HN 0, HN-(/\ Q c
3 .. o/\./o\/\ 0
: _Q_M o i v \/\HJ\/\ ;f
N /
N 0 O
4
N
H
Compound G
Table 1 is a summary of the dosing groups based on mmeole of Toxin (Compounds
5 A-G).
Table 1. Study Summary
Group Dose (Toxin pmole)
1 Vehicle IP SD Matching 0.1 vol
2 CpD70.10.1 IP SD 0.1
3 CD70.1- Cmpd A TP SD 0.1
4 CD70.1- Cmpd A IP SD 0.01
5 CD70.1- Cmpd B IP SD 0.1
6 CD70.1- Cmpd C 1P SD 0.1
7 CD70.1- Cmpd C IP SD 0.01
8 CD70.1- Cmpd D IP SD 0.1
) CD70.1- Cmpd D IP SD 0.01
10 CD70.1- Cmpd EIP SD 0.1
11 CD70.1- Cmpd F IP 8D 0.1
12 CD70.1- Cmpd G IP SD 0.1
Figure 1 shows the mean tumor volume versus days past dosing and Figure 2
10 shows the median tumor volume versus days past dosing, Efficacy, based on these

experiments, appears to be in the following decending order Compound D > Compound

A > Compound F > Compound B > Compound C > Compound E > Naked

CD70.1/Compound G. Figure 3 shows percent body weight change versus days past

dosing.
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0.3 anti-PSMA-Toxin IF SD 0.03, 0.1, 0.3 anti-RG 1-Toxin IF SD 0. 03,
0.1, 0.3 Figure 10 depicts the nmean increase in tunor vol une
for the eight mce in each of the 13 different groups studied.
Simlar to the LNCaP/stroma nodel, anti-RG 1 naked anti body had no
inhibitory effect on tunor grow h. Anti-PSVMA naked anti body had
25sone anti-tunor growh effect. The anti-PSVMA anti body's anti-tunor
ef fect was markedly increased upon conjugation of cytotoxin. A
simlar, but unexpected, anti-tunor activity was observed when

non- i nt er nal i Bi Ggn@unils KE, H-Ant i body was conj ugated to cyt ot oxin.

These results fur t72?!3@(5 (&ﬂﬂf AEC;%}S}OH% (t: lgﬁﬁ j:e'llg %g}g%ﬂ?%eld\ﬂ %rr)ér.lv ﬁséng

cytot oxi ns can be nediated ant I'bodres "t o non-interna
anti gens. 30FRtagdmélagratgeypiasedires hMalng @il ARCHOire (eiapht Hedvam 98 bowednhe

seven mice | rb—@@'@e'ﬂs fo ag& Q@re%‘ﬁplgﬁédfs%cﬁt%eo%yoﬁl% r@h%‘n@%mﬁnﬂﬂbw%% out
above, LNCaP tunors cause cachexia in mce. Again, this cachexia

resul ted ih vidPgrt of FE¥Mpiehlk b peyacire Migh waie Yeiniee ped wraspeddegumors
anti bodi es, presumBRiaIGURInE & HAEHAAEMHer WD eyt NmPARdAC Hulfr t he
ability to moupt a r ObLfS DCC r esponse to internalized antibodies.
In contrast vrcrlplg}gs YRE tegliap hmght x width x length. Mice with tumors averaging 200
mm® were randomized into treatment groups. The mice were dosed intraperitoneally with
PBS vehicle, cytotoxin-conjugated isotype control antibody or eytotoxin-conjugated anti-
10 CD70 HuMAb 2H5 on Day 0. Each group contained 8 mice.

The following cytotoxins were studied:
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anti body-drug conjugagtes had their | owest body weight right after
dosing, indicating that all doses we tested 0.03-0.3 were well
tolerated. The fact that the mce in the conjugate groups gai ned
wei ght points to alleviation of cachexia due to controlled tunor
grow h. Efficacy Against Large LNCaP Tunors in SCID M ce 5The
activity of anti-PSMA-cytotoxin was next denonstrated in SCID mce
bearing very |large LNCaP cell tunor xenografts. LNCaP cells (2.5
mllionin 0.1 mM PBS+0.1 m MatTigel/nouse) were inplanted

subcut aneously into male SCID mice, and when tzgﬁhs reached an
average size of 310 w8, grotL )S of 8 mce wer® ated by ip

i njection of a single¢ se of "ei ther anti - PSMA- Ir1[otOX|n at either
0.1 or 0.3 nol/kg bbd 15 wei ght. In addition, a control group was
injected with v ORgG Tunnr vol unes and ts of mce were

recor ded throuéﬁzyt he couy hH st ch was al |l owed taq

proceed for app 60 day@ a1 si : subts,ﬁl Ustratgd in

Figure 12, denonstrated that a srgl eddose of "t he ti-PS 0 )
r;e

conjugate was efficacious in mce even when starting mﬁth”very I a
tunors. 15 Exanple 23. Tunmor growth inhibition in vivo by
anti - CD70- cyt ot oxi n Thi s exanpl e denpnstrates the efficacy of
anti-CD70-cytotoxin in two xenograPEOWﬂH@ﬁg of kidney cancer. The
cytotoxin conjugate is conprised of theﬁﬁﬂ%o anti body linked to the
foll owi ng cytotoxin conpound: NH 200 NnH The activity of
anti - CD70- cyt ot oxi n was dennnstrate% i Cl D mi ce bearing A4980t nor
xenografts. A498 c B\(5 mllion |w Bg. and & N §%>
Matrigel TM nouse) @n@ dfé%j55§|ya}ﬁ?b‘%&?%rngEE’ and
when tunors rqaqy% si ze of 110 mmB, groups of 8 mce were
treated by |pNVaject|o S|ngle dose 25of either

anti - CD70- cyt ot oxi n at O.Hnnllkg body weight. In addition, a control
group was 5 njected with vehicle alone. Tunor vol unes (LWH 2) and

wei ghts of mce were recorded throdghesindt he course of the study,
which was allowed to proceed for approximately 60 days post dosing. o
The results are shown i gwe 13. These results ind catqjthat theT%

anti - CD70-cyt ot oxi n 60 ¢ is efficacious agahné_/r }mw'iﬁf?%f\;LJ
[ cel |

denonstrate thel;miLJQt [_anti-CD70-cytotoxin on g
xenografts, 2.5Hgﬂﬁilﬁ i-lL_cells,in 0.1 gl and 0.1 nm

Mat ri gef f m pescmbuSe were |;$P§ntgzzﬁu cut o wto SC1D ni ce,
and when tunors reached an aver ize roups of 8 mce
were treated by ip injection of a singlée dise of eltheP”antl-CIﬂo-
cytotoxin at 0.03, 0.1 or 0.3pnol/kg body weight. In a 1‘i“i)n

control groups were injected with either vehicle al onef or an i sotype

control antibody linked to the cytoEg%bgm 5

[0 Table 2 is a summary of the dosing groups based on mmole of Cytotoxin
(Compounds A, F, H-).
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10 doses of 0.1 and 0. 3pnol/kg. Tunor volunes (LWH 2) and wei ghts of
m ce were recorded throughout the course of the study, which was
oceed for 61 days post dosing. The results are shown in
Figure 14. These results denonstrate that the anti CD70 anti body al one

all owed to pr

and the isotype control
of the tunors in this experinent,

conjugates have little effect on the growh
whereas the anti-CD70-cyt ot oxin

treated mce clearly show 15dose-dependent anti-tunor efficacy.
Exanpl e 24. Tunmor growth inhibition in vivo by anti-CD70-cytotoxin
Thi s exanpl e denbnstrates the efflﬁamylémda&mnmﬂiﬂo cytotoxin in two

xenograft nog
cells in nudd

CD70 anti body
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al one, anti-CD70 ﬁg&i% Q QI%YVS ﬁle%‘?n tufffor 50%%9’\@1%113 days past dosing and Figure 5

shows the median tumor volume versus days past dosing. Efficacy, based on these

5  experiments, appears to be in the following decending order Compound J/Compound C >

Compound H > Compound G/Compound 1> Naked CD70.1. Figure 6 shows percent

body weight change versus days past dosing.
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control antibody cytotoxin conjugate at 0.3 gnol/kg body weight as a
si ngl e dose. Tunor vol unes (LW2/2) and weights of rats were recorded
t hroughout the course of the study. The results are shown in Figure
16. These results show that the CD70 anti body alone has little effect
on tunmor growt h, and the isotype control conjugate shows no effect on
tumor 15 growt h. However, the anti-CD70-cytotoxin conjugate shows a
mar ked anti-tunor effect. Tunor regression was achi eved. Therefore,

t he anti-CD70-cyt ot oxi n conjugate shows an anti-tunor effect in
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speC|f|caIIy and i ndi vi dual | y indicated to be incorporate

r ef er ence.” THEE pFER 8+S) pprdine tapBr§ B‘é‘ﬂcﬂ?’ilsapg e F?Pb‘grﬂ}féF“éY @§ C‘H]é M&fn by
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steps, to the objective, spirit and scope present | nvention.

Al such nodiFdsaereghs ngbatqddeds dews walsasev i ltoml b 418 nEewh&-brmidhe

cl ai ms _appendgdinb@hel or an ﬁdf&bﬁﬁ 71}&)1]9@ MROBIEE; Wre kst P a6 XA [
(L4)pF(L1)rHFDWn a self-imolative linker; mis an

i nteger 0, 1,°%vesty (S%Ear% I““(’S‘Fmeé‘tb) gdicgunipd op 4 Paskard Jiap Pt Fepnfgrelour
structurels a padpttdiodistit clives were fitted to the *H-thymidine incorporation as a function of

drug molarity using Prism software to determine ECso values. The logistic curves fitted
for the various antibody-cytotoxin conjugates and their resulting ECsq values, in LNCaP
and 786-0 cells, respectively, are depicted in Figure 7.
Efficacy Against LNCaP/Prostate Stroma Coculture Tumors in SCID Mice

20 A LNCaP xenograft study was performed as follows: 120 CB17.3CID mice were
each subcutaneously injected with 2 million LNCaP cells and ! million prostate stroma
cells (cat# CC-2508, Cambrex Bio Science Walkersville, Inc, Walkersville, MD)
resuspended in 0.2 ml of PBS/Matrigel (1:1} (BD Bioscience) at the flank region. Mice
were weighed and measured for tumors three dimensionally using an electronic caliper

25  once weekly after implantation. Tumeor volumes were calculated as height x width x
length/2. Mice with tumors averaging 50 mm® were randomized into 16 treatment groups
of seven mice on Day -1 and mice were treated intravenously with vehicle, antibody, or
antibody-cytotoxin conjugate according to the dosing regimen described in Table 1 on
Day 0. Studies were terminated at Day 62,

30
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wherein AA" is one or nore nenbers independently selected from
the group consisting of natural am no acids and unnatural a-am no
acids; cis an integer froml to 20; L2 is a self-immlative |inker;
ois Oor 1; L4 is a linker nmenber; pis 0 or 1; X4 is a nenber
sel ected fromthe group consisting of protected reactive functional
groups, unprotected reactive functional groups, detectable |abels,
and targeting agents; and D conprises a structure: V\/nerei n
the ring systemA is a nenber selected fromsubstituted or
unsubstituted aryl, substitutedabdr3: drsupst G0tk het er oaryl and
substituted or unsubstituted heterocycloalkyl. groups: E and G
are menbers independently sel ected f r pResei(Taxiragnele, dmeibodyrmg/ke)
unsubstituted al lfcyts l&}l&,g gd—oTr_grsupstituted-heteroatkyt], a
heteroatom a single bon nd Giare joined to forma ring system
sel ected from sulsti tme@SMﬁlﬂﬁﬁubsti futed aryl, ¥ubstituted qr
unsubstituted hef b ' 1
het er ocycl oal kyl ;| X is a nmenber sel ected from 0, and NR23:
1223 is a nenber |sel echxeiaEIﬁBEmD-i substl t ut ed or ?ﬂnsubstl tut ed al kyl,
substituted or urstbstd et-eraaer——ahd R3—4 a
menber sel ected frorﬁ"f‘?@ﬁa‘r’%ﬁlﬂ‘{pg%a sking of (Obbé)méé NHR' 4nd OR',
wherein R' is a nenhes-pSEKeEkadPEDOM [ he groum.osomsiost | ng of H,
substituted al |l ¢c—tAsubstituted—alkilr.substituted hetergal lfyl,
unsubstit & ed hefler o4 8- TREAGHOsphiat es, di PHB8sbhiPes,

tri phosphat es, :rl T apatese-TeGy I sB( 0) 1212121370 (k1d)), 8872172, C{U)}NR'R13,
P(0) (OR12) 2" C(o CHRL2R13 . SRI2 and J RI2RI3RIA

Figure 8 depicts the median increase in tumor volume for the seven mice in each
of the 16 different groups studied. As indicated in the top left graph, anti-RG-1 and anti-
15 ED-B naked antibodies had no inhibitory effect on tumor growth. Anti-PSMA naked
antibody had some anti-tumor growth effect. However, this anti-tumor effect wags
markedly increased upon conjugation of cytotoxin to the anti-PSMA antibody. Anti-
tumor activity similar to that of the conjugated antibody to an internalizing antigen was
observed when the previously ineffective antibodies to non-internalizing antigens were
20 conjugated to cytotoxin. These results establish that the anti-tumor activity of cytotoxins
can be mediated by antibodies to non-internalizing antigens as well as to intemalizing
antigens such as PSMA.
Figure 9 depicts the median body weight change for the seven mice in each of the
16 different groups studied. As LNCaP tumors cause cachexia in mice, ineffective
25  treatments (resulting in uncontrolled tumor growth) would be expected to lead to weight
loss, This result was observed in mice treated with vehicle or naked antibodies,
presumably due to tumor growth. As the mouse models used in this study are immnuno-
compromised, they would not be expected to control tumor growth via a robust ADCC
response, such as in response to treatment with naked anti-PSMA antibody. In contrast,
30  mice treated with antibody-drug conjugagtes had their lowest body weight right after
dosing, indicating that all doses we tested 0.03-0.3 were well tolerated. The fact that the
mice in the conjugate groups gained weight points to alleviation of cachexia due to

controlled tumor growth,
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in which R, R13, and 1214 are nenbers independently selected fromH,
substituted or unsubstituted al kyl, substituted or unsubstituted
het er oal kyl and substituted or unsubstituted aryl, wherein R' and R’
together with the nitrogen or carbon atomto which they are attached
are optionally joined to forma substituted or unsubstituted
het er ocycl oal kyl ring systemhaving from4 to 6 nenbers, optionally
containing two or nore heteroatons; R4, R4', R5 and R5' are nenbers
i ndependently selected fromthe group consisting of H, substituted
al kyl , unsubsEificacy dgaiabtdyNCaP<Shipwrs (38 Miry/| |,  unsubstituted aryl,
substituted heterqar I \ i

QAMNEap Xg@gﬁ%&a%g%sggﬂ%%ﬂaqs: u%letllﬁ%s&fﬁ ﬁ%ajverf\:lee,

het erocycl oal kyl , unsubstitfuted rocycl o hal ogen,

- NC(0) R15, OefloyRmimrrsy ingscred itk 5 mienlRed ceéﬂw,spe@]i@sr; 0.Z2m1 8ENR16,
and 0( CH2) N( Ghi)idatrigd (BNYBDBIRGERE) Pk Fafkiredith, Mk werbReigd aRP'
together with the carbon atons to which they are attached, are joined
to form a JubBEFYeh BEUgers drebrinsipraly ysipg AL elsalrqniqalipsf once weekly after

het er ocycl oalilplantatidhg Tey6t \@RawER galdul@Nadhdight © WiBRHORAGH2 WIREQHA N 1S
an integer froml to 20; s R15 and, Rl ,are i ndepen entl%,selected
fromH, substTVHF 8F M SRS SETr a6l RIS CeiBYY prtRsed sapn mice on ‘
unsubsti t ut edddyet erdositdkydre trated Sdttatantwesty varh wehislaostibddutoe ehtidodyt-cytotoxin
substituted or _.ynsubst i. eroar k i r~unsubstituted
heterocycloaf%?#g%gﬁgﬁgﬁ%%???ﬁséﬁe%ﬁmﬁﬁgﬂ@%&ﬁb&@gg%g£%¥9 y #&5'%ﬁein
R15 and 11016 terodgetederDayiidbh t he nitrogen atomto which they are

attached are optionally joi nedpf@ 4 @ihaosdishuitdit €d or unsubstituted
: AV :

het er ocycl oal kyl - £S5 nal |y
containing two of nore heteroatons; | Pose(Tqurmple Afttibpaomekghd of R4
, R4, R5 and RS Tinkgsega@tqyug tq 12, 1t present, or to F, jand
conprises R27 R8 RIS _R2/R23
anti-CD70 IP SD 30
15
anti-PSMA IP SD 30
anti-RG-1 IP SD 30
anti-CD70-Toxin IP SD 0.03,0.1,0.3
anti-PSMA-Toxin IP SD 0.03,0.1,0.3
20 anti-RG-1-Toxin IP SD 0.03,0.1,03

Figure 10 depicts the mean increase in tumor volume for the eight mice in each of
the 13 different groups studied. Similar to the LNCaP/stroma model, anti-RG-1 naked
antibody had no inhibitory effect on tumor growth. Anti-PSMA naked antibody had

25  some anti-tumor growth effect. The anti-PSMA. antibody’s anti-tumor effect was
markedly increased upon conjugation of cytotoxin, A similar, but unexpected, anti-tumor
activity was observed when non-internalizing anti-RG-1 antibody was conjugated to
cytotoxin. These results further confirm that the anti-tumor activity of cytotoxins can be
mediated by antibodies to non-internalizing antigens.

30 Figure 11 depicts the median body weight change for the seven mice in each of
the 16 different groups studied. As pointed out above, LNCaP tumors cause cachexia in
mice. Again, this cachexia resulted in weight loss in mice treated with vehicle or naked
antibodies, presumably due to increased tumor growth and lack of the ability to mount a

robust ADCC response to internalized antibodies. In contrast, mice treated with
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wherein v is an integer from1l to 6; and each R27, R27', R28,
and R28 is independently selected fromH, substituted or
unsubstituted al kyl, substituted or unsubstituted heteroal kyl,
substituted or unsubstituted aryl, substituted or unsubstituted

het eroaryl, and substituted or unsubstituted heterocycl oal kyl ;

R6 is a single bond which is either present or absent and when
present R6 and R7 are joined to forma cyclopropyl ring; and R7 is
CH2- X1 or -CH2- joined in said cyclopropyl ring with R6, wherein XI
i s a | eavi ng yHedgdrgcoringabiat red deiridvestibhyy wcight pelibfie dswly indiaging Gfat

2. The co nmpou rhqil d‘ages % @ést@i é 03- W@QJ&%‘ vﬂ:ﬂ %lg}gtgd t'fh@ fa%l tfl!ﬂ%el-hrnge 1n It_ll% )M; %' n Zz
is a menber selected fromO, S and NR23 wherein menber

sel ected fror8fps gailsdpieieht RoEtdP alpietiorat F%cafwuaﬁwmwl% blgtor gavéd or

unsubsti t ut eq?)fh@ic?h@ﬁhﬁﬂargeﬁﬂ(ta@%mors in SCIRMits H, substituted or
CO2R8, wherein R8 is a nmenber

sel ected 11 om or obfF COHUIL TG ELCSHBYE PEUESECRORY P CUbERet Ut ed
allcyl, NRO them{ﬂgghlﬁllﬂée&ﬂ(aﬂ?delﬂﬁ&m xenografis LINGWPGEILSRE.5 afidioRin @I &1
T M ERIE o e PARBHLS PO RLgd o
substituted avHeyhmors renebados hidrage eide dfoM@mual fyilps 088 ififre wee npoei i 1p)f
claim1, wher i) EJPIOPO%HQC%S&S& E:%F :Hn'%'lg:’S]\/Bg—cytotoxm at either 0.1 or 0.3 pmeoel/kg body
10 weight. In addition, a control group was injected with vehicle alone, Tumor volumes and
weights of mice were recorded throughout the course of the study, which was allowed to
proceed for approx. 60 days post dosing. Results, illustrated in Figure 12, demonstrated
that a single dose of the anti-PSMA-2460 conjugate was efficacious in mice even when

starting with very large tumors.

5
Example 23, Tumor growth inhibition in vive by anti-CD70-cytotoxin
This example demonstrates the efficacy of anti-CD70-cytotoxin in two xenograft
models of kidney cancer. The cytotoxin conjugate is comprised of the CD70 antibody
linked to the following cytotoxin compound:
)\NHE
20 0

The activity of anti~-CD70-cytotoxin was demonstrated in SCID mice bearing
A4098 tumor xenografts, A498 cells (5 million in 0.1 ml PBS and 0.1 ml Matrigel™/
mouse) were implanted subcutaneously into SCID mice, and when tumors reached an
average size of 110 mm3, groups of 8 mice were treated by ip injection of a single dose
25  of either anti-CD70-cytotoxin at 0.1umol/kg body weight. In addition, a control group

was injected with vehicle alone. Tumor volumes (LWH/2) and weights of mice were
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wherein Z is a nenber selected fromO0, S and NR23 wherein Ra nenber
selected fromH, substituted or unsubstituted substituted or
unsubstituted heteroal kyl, and acyl; R 1is H substituted or
unsubstituted | ower alkyl, C(0)R8, or CO2R8, wherein R8 is a nenber
sel ected from NRORm and OR9, in which R8 and RI are nenbers

I ndependent |y selected fromH, substituted or unsubstituted al kyl and
substituted or unsubstituted heteroalLkyl; 1211 is H, substituted
or unsubstituted |lower alkyl, or C(0)R8, wherein R8 is a nenber

sel ect ed fr onequrBRMreughiouORS courss ofhie ethdy, which wRQllawed tRprogaee farenber s

i ndependent | y, ﬁl%ﬁme@dsofdag%ﬁdo%bﬁﬁersgahs.eﬂe ﬁ%wh’ﬂﬁ*ﬂ%? 13t %&@ e%iksy' and

substituted orf unsubstituted heteroal kyl
substitut ed ordigarehiasdeiaptirRA0-PYioleTn eanpigptc meffm@%gsamwwcamer

het eroal | cyl or cma@ndastm@d@aeumyamlm%vo esﬁdrd;xumn @nubﬁéentxatoeﬁiﬂ@rzs
unsubstlt(t#ed Io aI k’é‘r 8 uns bstituted |etero The
conpound c‘?“Hi ig 0 md )““c}%l@%lé‘ﬁ‘ﬁ?ldepeé@&‘ffé%’é“E?Plé‘%‘i?ﬁabl e by

a protease empﬁ@&&@dsly fmtdSﬂIDl’rm&d, Sfllhen tumors reached an average size of 130 mm3,
groups of 8 mice were treated by ip injection of a single dose of either anti-CD70-
cytotoxin at 0.03, 0.1 or 0.3umol/kg body weight. In addition, control groups were
injected with either vehicle alone, or an isotype control antibody linked to the cytotoxin at

10 doses of 0.1 and 0.3pmol/kg. Tumor volumes (LWH/2) and weights of mice were
recorded throughout the course of the study, which was allowed to proceed for 61 days
post dosing. The results are shown in Figure 14. These results demonstrate that the anti-
CD70 antibody alone and the isotype control conjugates have little effect on the growth of
the tumors in this experiment, whereas the anti-CD70-cytotoxin treated mice clearly show

15  dose-dependent anti-tumor efficacy.

Example 24. Tumor growth inhibition in vive by anti-CD70-cytotoxin
This example demonstrates the efficacy of anti-CD70-cytotoxin in two xenograft
models of kidney cancer, 786-0 cells in SCID mice and Caki-1 cells in nude rats. The

20 cytotoxin conjugate is comprised of the CD70 antibody linked to the following cytotoxin

H..Mc”?

);\NHE
O

The activity of anti-CD70-cytotoxin was demonstrated in SCID mice bearing 786-
O tumor xenografts. 786-O cells (2.5 million in 0.1 m1 PBS and 0.1 ml Matrigel™/

25  mouse) were implanted subcutaneously into SCID mice, and when tumors reached an

compound:

\\

average size of 170 mm3, groups of 6 mice were treated by ip injection of a single dose
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5. The compound of claim4, wherein the protease is a | ysosonal

pr ot ease. 6. The conpound of claim1l1l, wherein the amno acid
in (AAL)O located closest to the drug noiety is selected fromthe
group consisting of: Ala, Asn, Asp, Ct, Cs, @dn, Gu, Ay, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val. 7. The
corrpound of cI aim1, wherein (AAl)O is a peptide sequence sel ected
fromthe group consisting of Val-GCt, Val-Lys, Phe-Lys, Lys-Lys,

Al a-Lys, Phe-Ct, LeuCit,Ct, Phe-Ala, Phe-N9-tosyl-Arg,

Phe- N9- ni t r o-Aagi-CPHEcRHexin 3t § 005pnRiYlg bddly ewelgyts In adilijior?h eentipkgroup was

Leu- Al a- Leu, s Wikre @!\@q, H”"SETSE ),
1), 13-Ala- Leulleﬁldgvﬂle%ﬁi@le aléﬁ'rl THh& ¥fbl‘[‘$ 5 (LY szlﬂd‘g‘l %ﬁtjseu_ QE éeégjc-l)
NO 3). 8. TH@OB@R}?}MUWO élllf'aiw ifhewalé%érenhqwqmmuteslsvames@eﬁulter

Val - Lys. dem3nstrd@ %aptﬁmmoqumﬁ}x &l C%Jggatevm%@cﬁu%&mt R cmﬁ%fg a nd
R28' are independently H or | ower he conpound

claim1, wherein ¥ s pdsmonstrate that efﬂCfiy wvwé?ee’e)%%ffswdﬂu&fpledp%%al
wher ei n R15 i:@nddramddeMii the@abdeytht. was tested, TrliBis mbad nGQIFRO WHd 1@151arﬁédal m1,

therel Uhe COmRUtLSu oS8 buls 0 MREE bRy B e dnet
I s a sel f-i mredchddiav@vdragn kied ¢of 100 mm3, groups of rats were treated by ip injection of a
single dose of either anti-CD70-cytotoxin at 0.3umol/kg body weight. In addition,
10 control groups were injected with vehicle alone, anti-CD70 antibody alone, or isotype
conirol antibody cytotoxin conjugate at 0.3 pmol/kg body weight as a single dose. Tumor
volumes (LW?/2) and weights of rats were recorded throughout the course of the study.
The results are shown in Figure 16, These results show that the CD70 antibody alone has
little effect on tumor growth, and the isotype control conjugate shows no effect on tumor
15 growth. However, the anti-CD70-cytotoxin conjugate shows a marked anti-tumor effect.
Tumor regression was achieved. Therefore, the anti-CD70-cytotoxin conjugate shows an

anti-tumor effect in multiple species.

20 Each of the patent applications, patents, publications, and other published
documents mentioned or referred to in this specification is herein incorporated by
reference in its entirety, to the same extent as if each individual patent application, patent,
publication, and other published document was specifically and individually indicated to
be incorporated by reference. The present patent application also incorporates herein by

25  reference U.S. Provisional Patent Application Serial No. 60/882,461.

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the true
spirit and scope of the invention and the appended claims. In addition, many

30 modifications may be made to adapt a particular situation, material, composition of
matter, process, process step or steps, to the objective, spirit and scope of the present
invention. All such modifications are intended to be within the scope of the claims

appended hereto.

203



mis an integer 0, 1, 2, 3, 4, 5, or 6; Fis a linker conprising the
structure: H O wherein AA'" is one or nore nenbers independently
sel ected fromthe group consisting of natural am no acids and
unnatural a-amno acids; c is an integer froml to 20; L3 is a
spacer group conprising a primary or secondary am ne or a carboxyl
functional group; wherein if L3 is present, mis 0 and either the
am ne of L3 fornms an am de bond with a pendant carboxyl functional
group of D or the carboxyl of L3 forns an am de bond with a pendant
am ne functional group of D ois O or 1; L4 is a |linker nenber,
wherein L4 conprises o R2v R251 R2 R25 directly attached to the

N-term nus of (AAl), wherein R2 is is a nenber selected fromH,
substituted or unsubstituted al kyl, substituted or unsubstituted
het er oal kyl , and acyl, each RGEainmp5'  R26, and R26' is

i ndependently selected fromH, substituted or unsubstituted al kyl,
substituted or unsubstituted heteroal kyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, and
substituted or unsubstituted heterocycloalkyl; and s and t are

i ndependently integers from1 to 6; pis 1, X4 is a nenber
selected fromthe group consisting of protected reactive functional
groups, unprotected reactive functional groups, detectable |abels,

and targeting aggnts; , ggn?pound of the formmnla

x“—f—(f_“)p--r:wa.’)m—]—o

L!is a self-immolative linker;

wherein

mis aninteger 0, 1, 2, 3,4, 5, or 6;

F is a linker comprising the stracture:

0
§—€AA1 L 2—C

AA! is one or more members independently selected from the group

wherein

consisting of natural amino acids and unnatural a-amino acids;
¢ is an integer from 1 to 20;
L2 is a self-immolative linker;
oisOorl;
L* is a linker member;
pisQorl;
X*is 2 member selected from the group consisting of protected reactive functional
groups, unprotected reactive functional groups, detectable labels, and targeting agents;
and

D comprises a structure:
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D conprises a structure: wherein the ring systemAis a
menber sel ected from substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl and substituted or unsubstituted

het er ocycl oal kyl groups; E and G are nenbers independently
selected fromH, substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, a heterpatom a single bond, or Band G are
joined to forma ring systems theqsfronlsubstituted or
unsubstituted aryl, substituted u suq§tituted het er oaryl and
substituted or unsubstituted he Oal kyl ; gi s a nenber sel ected
fromO0, S and NR Ra nenber R& fyomH sfibstifuted or

unsubstituted al kyl, substituted or subs nted-Ret er oal kyl, and
acyl; R3 is a nenber selected fromthe gf isting of
(--.0),NHRI'l and ORIl, wherein RN ~pETRes sel ected from
the group consisting of H, substituted aIEk§I , substitund al kyl,

substituted heteroallcyl, unsubstituted hetero%llcyl, nonophosphat es,
di phosphat es, tri phosphat .sul fonates, acyl 0),Rl 2R13, . ).OR12,
C(0) NRI 2R13, P(0) (OR35S0 B?%iiﬁ%é‘iéi%? meppbs! Sg%ﬂé?ﬁp&ﬁ%g‘ﬁ%g %n
whi ch 12 1e@nsubitute@ag)], Bh¥stidited SRMBEHsE wkdIdRRLAEGINHNL ¥ulsahesd &d

fromH, substituted or unsubstituted al kyl, substituted or
unsubst it ut ed hBFUPYHMRY heteaydemexlisfP®d or unsubstituted aryl,

wherein Ri 2 and RI 3 tagethes m‘é@nﬁa@rs%ﬂﬁpéﬂd@ﬁtﬁgﬁﬁc%fm BOG G AR P

which they are attached are optionally joined to forma substituted
or unsubst i t ut eensHbstiERted glkylo subiztittad angnspstitated heteroatkyl, mdwiedoatam, @ single

menbers, optio y HNLNg . r X . Rl
R R and. Re Teor BARELA G, Rim iR SRS R R o sl
consi sting of Hmnsshdtisited atyk dulstikydd orumsubssticdlireeoagyllaydl sutstitusddi drut ed
aryl, unsubstituted ar substituted heteroaryl, unsubstituted

het er oar yl , sub%??ﬁ#%%?@ﬁ?i%y al kyl , unsubstituted

het erocycl oal kyl , haX agemembéelebisd Siohto, NeAONRES, OC(0) NRI 5. .. ' 16,

OCOMCRI'S, C(0)R 5, SRI5, QR15, CR 5=NR16, and_ O(CH2)"N(CH3)2, or any
adj acent pair of R4, R4 KRE amempsselestedfomdi. spytiiteder upubstiugdalieyl,

atons to whi ch t hey @p8irdbd 8ChRdbstRitEs jléggrggﬂyﬂ !_ﬂqdf&gﬁ”' a subst | tuted or
Znts gbét In‘te lrjr;[)g?s ?y ¢! Oaléakig la n?ermbgs Ee?éc?cc f(l?olngJ ?hlekg);tlauprcloggistinygs;fe(?())r: %\IQI II? ?\II;F;I? "
and OR",
wherein R is a member selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted hetercalkyl, unsubstituted
heteroalkyl, monophosphates, diphosphates, triphosphates, sulfonates,
acyl, C(O)RR", C(OYORY, C(OINRR', P(O)(OR™),,,
C(O)CHRR®, SR and SiRR"*R",
in which R™%, R", and R* are members independently
selected from H, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl and substituted or unsubstituted aryl,
wherein R'? and R" together with the nitrogen or carbon atom to
which they are attached are optionally joined to form a substituted
or unsubstitted heterocycloalkyl ring system having from 4 to 6
members, optionally containing two or more heteroatoms;

R*,R*, R® and R* are members independently selected from the group

consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl,
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wherein n is an integer from1l to 20; R15 and 1216 are
i ndependently selected fromH, substituted or unsubstituted allcyl,
substituted or unsubstituted heteroal kyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocycl oal kyl, and substituted or
unsubstituted peptidyl, wherein R15 and R16 together with the
nitrogen atom t oURePRiuteh eyl sphstifyedhefraonryly angiostityied hetprapylnwhstitpted
forma substitut [ . a ri shem
RS B ek N Ao en D IR

havingfrom4t06rrenp optionally

het er oat oms; NC(@R T, OGOINRYRE, BEHOIORT oHQ)B PebRReDRET 6BERNRLY, and

absent and when and R7.are join e Ler ,Cycl opra

ring; and R7 is @:@%%(Sﬁhtﬂfpyja%ﬁaﬁ%%b Fho i’g ¢ c?@p&op%getﬁﬁﬁ&%’?h
R6, wherein X1 i&ulbon et @ovigelotpy asheadied, 24 joiredsd formen obstitdted B4’
R5, R5', 1215 or R16 links sajd drug to L', jf present,. or.to F;, or a
phar maceut i cal | y“‘%il:l%sé'ﬁ{t%‘jg?yé’foé’-gﬂ Oltrf?gﬁr%%'f’f.aaq(ﬁl. ﬁ’fFfESYé@PPd@HH’@ fgrm gtabm
13, wherein D hagehpgsstructure: F,32 wherein Z is a nmenber selected

fromO, S and NR23 wherein ) R23 is a menber selected fromH,
substituted or unsubstitutd#r@rkyl, substituted or unsubstituted

het er oal kyl, and acyl ; ' | Jtuted or unsubstituted
or ISRt

| ower allcyl, C(0)R8, erein R8 is a nmenber selected from
group consisting of substiRUtedR Skteihdepamtentiy béltantdefiora K whbstRIREO,

NRONHRI , and OR9 in.é\],hic Rg%%‘f | ar n’E{g‘orsi@gﬁpe dent |
selected fromH, s ubSPFHRSH &dﬁqﬁg : t% E’ﬁ‘@ﬁ‘%ﬁ?fl- ?d%%?ﬁedo sst“’lgfttﬂlt&ﬁ%r
or unsubstituted het emegskked aayidsuBithed b usubginittdh@eoadyk ¥hbs@tuted or
unsubstituted | ower al kyl. 15. The conpound of claim 13, wherein D has
the structure: R2 unsubstituted heterocycloalkyl, and substituted or unsubstituted peptidyl,
wherein R'” and R'S together with the nifrogen atom to which they are
attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heteroatoms;
wherein at least one of R*, R*, R® and R links said drug to L if

present, or to F, and comprises

RY R R1®
fr{ N
O v,
R27 28

wherein v is an integer from 1 to 6; and

each R, R, R®, and R*® is independently selected from
H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, and substituted or unsubstituted
heterocycloalkyl;

RPisa single bond which is either present or absent and when present R®
and R’ are joined to form a cyclopropyl ring; and

R’ is CH,-X* or ~CH,- joined in said cyclopropyl ring with RS, wherein
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wherein Z is a nenber selected fromO, S and NR23 wherei n Ra nenber
selected fromH, substituted or unsubstituted al kyl, substituted or

unsubstituted heteroal kyl, and acyl; Rl is H substituted or
unsubstituted lower allcyl, C(0)R8, or CO2128, wherein R8 is a nenber
selected from NRORL and OR9, in which RO and Rl are nenbers

i ndependently sel ected frg?_ H, substituted or unsubstituted al kyl and
substituted or unsubstituted HEFERHECR : R 11 is H substituted or
]lcmsubsN'lt?lg':?litgcgqﬂ&%mgeﬁcgy}acc@%aﬁ%f@ﬂew?eRll n R3 |sng menber sel ected

rom an in an are nmenbers
i ndependently selected fromH, substituted or unsubstituted al kyl and
substituted or subst | r Kk is H or
substituted or %sub?&l%ﬁg@ Eg\%\gl?ﬁghky h&f)erm }l?r%]salsjgkl:%flﬁ??d het er oal kyl
or cyano or al koxy; and R2' is H, OI‘RESUbStItUt ed or unsubstituted
| ower al kyl or unsubstituted heteroalkyl R' 16. The conpound of
claim 13, wherein (AA") is a pepti sgquence cl eavabl e by a protease
expressed in tunor tissue. 17. eFl'E:or’r}qund of claim 16,
wherein the protease is a Iysosorgal }

R

wherein
Z is a member selected from O, S and NR*

wherein

R is a member selected from H, substituted or unsubstituted aikyl,
substituted or unsubstituted hetercalkyl, and acyl;

R!is H, substituted or unsubstituted lower alkyl, C(O)R®, or CO,R®,
wherein R® is a member selected from group consisting of substituted alkyl,
unsubstituted alkyl, NR’R", NR°NHR'?, and OR®

| in which R® and R'® are members independently selected from H,
substituted or unsubstituted alkyl and substituted or unsubstituted
heteroalkyl; and

R”is H, substituted alkyl or unsubstituted lower alkyl.

3. The compound of claim 1, wherein D has the structure:

wherein



18. The conmpound of claim 13, wherein the amno acid in (AAl)c

| ocated cl osest to the drug noiety is selected fromthe group
consisting of: Ala, Asn, Asp, Ct, Cs, @n, du, Ay, Ile, Leu, Lys,
Met, Phe, Pro, Ser, Thu-, Tip, Tyr, and Val 19. The conmpound of
claim13, wherein (AA 1) is a peptide sequence selected fromthe
group consisting of Val-Ct, Val-Lys, Phe-lys, Lys-Llys, Ala-Lys,
Phe-Cit, LeuGit, Ile- @&amﬁmbefsdcﬁtedﬁﬁ@-w%andﬁﬁ% NO-t osyl - Ar g,

Phe- N9- ni t r o- Arg, Phe- Phe- ‘%}yﬁ? D- PhePhe- Lys, d y-Phe-Lys,

Leu- Al a-Leu, Il e-Al a-Leu, aVaI Al a- Leu- Al a- Leu (SEQ ED NO
1), O0-Ala-Leu-Al a-Leu (SE(R s :M@nbﬂ“)sehctdd fEoin-HEhvebdtintedbyur(sBis@middalkyl,

NG 3). 20. The nd of . c] ai erejn (AAl). is Val-Ct
or Val -Lys. %ﬁg&eg H&Hﬁsugffﬁﬂl H‘Tﬁgg ‘W‘lrﬂﬂ')éin R25, R25',
R26, and R26' are i notehemﬁedsﬁshmtéd &ﬁm&m@tmeahéwlancyl C(O)RZ2r C@Rs
conpound of claim 13, wherein s and t are ip 1gpen deptly 1 or 2.

23. The conpoundwbﬁfelélRallﬁ?%mbﬁh@ﬂeéfeﬁfWQNRsR ag} OFower al kyl .

24. The conpound of clai mi}3yMherein the conpound is H2N to i-NH
HHO HOt O whereinr is 2Aan |nteger in the range fromO0 to 24.
R” and R'° are members independently selected from H, substituted

or unsubstituted alkyl and substituted or unsubstituted heteroalkyl;
RY is H, substituted or unsubstituted lower alkyl, or C(O)R?®, wherein R® is
a member selected from NR’R'® and OR®,
in which
R? and R'° are members independently selected from H, substituted
or unsubstituted alkyl and substituted or unsubstituted heteroalkyl;
R? is H, or substituted or unsubstituted lower alkyl or unsubstituted
heteroalkyl or cyano or alkoxy; and

R? is H, or substituted or unsubstituted lower alkyl or unsubstituted

1eteroalkyl.

4. The compound of claim 1, wherein (AA"). is a peptide sequence

cleavable by a protease expressed in tumor tissue.
5.  The compound of claim 4, wherein the protease is a lysosoinal protease.

6. The compound of claim1, wherein the amino acid in (AAI)c located
closest to the drug moiety is selected from the group consisting of: Ala, Asn, Asp, Cit,
Cys, Gin, Gln, Gly, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val.

7.  The compound of claim 1, . wherein (AA"). is a peptide sequence selected
from the group consisting of Val-Cit, Val-Lys, Phe-Lys, Lys-Lys, Ala-Lys, Phe-Cit, Leu-
Cit, lle-Cit, Trp, Cit, Phe-Ala, Phe—Ng-tosyl«Arg, Phe-Ng-nitro—Arg, Phe-Phe-Lys, D-Phe-
Phe-Lys, Gly-Phe-Lys, Leu-Ala-Leu, lle-Ala-Leu, Val-Ala-Val, Ala-Leu-Ala-Leu (SEQ.
ID NO: 1), B-Ala-Leu-Ala-Leu (SEQ. ID NO: 2) and Gly-Phe-Leu-Gly (SEQ. ID NO: 3).
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HO HO O Oa

CH3 H3G--(1/4 216 HO HO H )(*--N H3CH3C 0 ohm CH3CH 0

8. The compound of claim 1, wherein (AAY). is Val-Cit or Val-Lys.

9.  The compound of claim 1, wherein R, R*, R*®, and R’ are

independently H or Jower alkyl.
10.  The compound of claim 1, wherein vis 1 or 2.
11.  The compound of claim 1, wherein R™ is H or lower alkyl.

12. The compound of claim 1, wherein the compound is

__,Br
S0 i
N Oc~n"0 0 H H O C
(\N’\LO O&_(f\'j@/ H /\©\N N NNNT\{O\/TNJ]\/\NJ{
NS H H o H ) r\ o
NH

wherein r is an integer in the range from 0 to 24.

13. A compound of the formula
x“—{——(L“)p—F—-(U )m-—}—D

1! is a self-immolative linker;

wherein

m is aninteger 0,1,2,3,4,5,0r6;

F 15 a linker comprising the structure:
g—(m)—m—(s}%
c H o]

AA! is one or more members independently selected from the group

wherein

consisting of natural amino acids and unnatural a-amino acids;
209



and NH2 O NH2 wherein r is an integer in the range fromO to 24.
SEQUENCE LI STI NG <110> Medarex, Inc. Sufi, Bilal Guerlavais, Vincent
Chen, Liang Gangwar, Sanjeev Zhang, C an Passnore, David B.

¢ is an integer from 1 to 20;

L? is a spacer group comprising a primary or secondary amine or a
carboxyl functional group; wherein if L? is present, m is 0 and either the amine of
L? forms an amide bond with a pendant carboxyl functional group of D or the
carboxyl of L? forms an amide bond with a pendant amine functional group of D;

oisQorl;

1" is a linker member, wherein L* comprises

r2e.  R¥®

@]
w
R25

N
s
R26 h20
directly attached to the N-terminus of (AA‘)C, wherein
R¥ is is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl,
each R, R¥' R, and R* is independently selected from. H, substituted
or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, and substituted or
unsubstituted heterocycloalkyl;
and s and t are independently integers from 1 to 6;
pisl;
X* is a member selected from the group consisting of protected reactive functional
groups, unprotected reactive functional groups, detectable labels, and targeting agents;

and

D comprises a structure;



<120> CHEM CAL LI NKERS AND CLEAVABLE SUBSTRATES AND CONJUGATES
THERECOF <130> 2203238- WOO <150> 60/ 991, 300 <151> 2007-11-30 <150>

60/ 882, 461 <151> 2006-12-28 <160> 15 <170> Patentln Ver. 3.3 <210> |
<21 1> 4 <712> PRT <713> Artificial Sequence <790> <223> Description

of Artificial

Sequence: Synthetic Peptide <400> 1 Ala Leu Ala Leu 1
<210>2 <211>4 <212> P

w%-grein the ring systermn A is a member selected from substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or
unsubstituted heterocycloalkyl groups;

E and G are members independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, a heteroatom, a single
bond, or E and G are joined to form a ring system selected from substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl and substituted or
unsubstituted heterocycloalkyl;

X is a member selected from O, S and NR23;

R™ is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;

R is a member selected from the group consisting of (=0), SR*, NHR!!
and OR™;

wherein

R is a member selected from the group consisting of H,
substituted alkyl, unsubstituted alkyl, substituted heteroalkyl, unsubstituted
heteroalkyl, monophosphates, diphosphates, triphosphates, sulfonates,

acyl, C(O)R"R", C(O)OR™, C(O)NR*R®, P(OYOR"),, ,

C(O)CHRR", SR™and SiR™RI*RY,

in which

Rlz, R, and R™ are members independently selected from
H, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl and substituted or unsubstituted aryl, wherein R'? and
R" together with the nitrogen or carbon atom to which they are
attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members,
optionally containing two or more heteroatoms;

R*,R*, R’ and R® are members independently selected from the group
consisting of H, substituted alkyl, unsubstituted alkyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
heterocycloalkyl, unsubstituted heterocycloalkyl, halogen, NO,, NRR®,
NC(O)R", OC(O)NR'R'®, OC(0)OR”, C(O)R, SR, ORY, CR¥=NR!S, and
O(CH,),N(CHs);, or any adjacent pair of R*, R*, R® and R¥, together with the
211



<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic Peptide On> <221> MOD_RES <222> (1) <223>
Beta- Ala <400> 2 Ala Leu Ala Leu <210> 3 <211> 4 <712> PRT <713>
Artificial Sequence <990> <223> Description of Artificial Sequence:
Synthetic Peptide <400> 3 Gy Phe Leu Ay <210>4 <711> 4 <712> PRT

<213> Artificial Sequence . )
carbon atoms to which they are attached, are joined to form a substituted or

unsubstituted cycloalkyl or heterocycloalkyl ring system having from 4 to 6
members,

wherein

n is an integer from 1 to 20,

R and R are independently selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocycloalkyl, and substituted or unsubstituted peptidyl,
wherein R" and R'® together with the nitrogen atormn to which they are
attached are optionally joined to form a substituted or unsubstituted
heterocycloalkyl ring system having from 4 to 6 members, optionally
containing two or more heteroatoms;

R® is a single bond which is either present or absent and when present R®
and R’ are joined to form a cyclopropyl ring; and
R’ is CH,-X' or —CH,- joined in said cyclopropyl ring with RS, wherein
X! is a leaving group,
wherein at least one of R* , R®, R®, R™, RY or R® links said drug to Lif present, or to
13

or a pharmaceutically acceptable salt thereof,

14.  The compound of claim 13, wherein D has the structure:

2
R »
=
R R
R3 R4|
N R
X Z =<2

wherein
7 is a member selected from O, § and NR?

wherein

b
[\



<220> <223> Description of Artificial Sequence: Synthetic Peptide
<400> 4 Pro Arg Phe Lys <210>5 <211>4 <212> PRT <213> Artificial
Sequence <720> <223> Description of Artificial Sequence: Synthetic
Peptide <400> 5 Thr Arg Leu Arg 1 <210>6 <711> 4 <712> PRT <213>
Artificial Sequence <990> <223> Description of Artificial Sequence:

Synthetic Peptide <400> 6 gSef Lys (@ Y1t fom H, substituted or unsubstituted alkyl,
substituted or unsubstituted heterocalkyl, and acyl,

R'is H, substituted or unsubstituted lower alkyl, C(O)Rg, or COgRS,
wherein R® is a member selected from group consisting of substituted alkyl,
unsubstituted alkyl, NR°R'’, NR°NHR ", and OR®

in which R® and R'° are members independently selected from H,
substituted or unsubstituted alkyl and substituted or unsubstituted
heteroalkyl; and

R?is H, substituted alkyl or unsubstituted lower alkyl.

15. The compound of claim 13, wherein D has the structure:

wherein
Z is a member selected from O, § and NR?
wherein
R is a member selected from H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, and acyl;
R'is H, substituted or nnsubstituted lower alkyl, C(O)R, or CO.R?,
wherein R® is a member selected from NR'R'® and OR?,
in which
R® and R'® are members independently selected from H, substituted
or unsubstitnted alkyl and substituted or unsubstituted heteroalkyl;
RY is H, substituted or unsubstituted lower alkyl, or C(O)R®, wherein R® is
a member selected from NR’R' and OR®,
in which
R’ and R' are members independently selected from H, substituted
or unsubstituted afkyl and substituted or unsubstituted heteroalkyl;

213



<210>7 <211>4 <212> PRT <213> Artificial Sequence <770> <223>
Description of Artificial Sequence: Synthetic Peptide <400> 7 Pro
Asn Asp Lys <210>8 <211> 6 <717> PRT <213> Artificial Sequence <990>
<223> Description of Artificial Sequence: Synthetic Peptide <400> 8
Pro Val Ay Let: lie Ay 15 <210>9 <711> 5 <719> PRT <213> Artifici al
Sequence <770> <223> Description of Artificial Sequence: Synthetic
Pept i de R”is H, or substituted or unsubstituted lower alkyl or unsibstituted

heteroalkyl or cyano or alkoxy; and

R? is H, or substituted or unsubstituted lower alkyl or unsubstituted
heteroalkyl.

16. The compound of claim 13, wherein (AADis a peptide sequence

cleavable by a protease expressed in tumor tissue.

17.  The compound of claim 16, wherein the protease is a lysosomal protease,

18.  The compound of claim 13, wherein the amino acid in (AA"), located
closest to the drug moiety is selected from the group consisting of: Ala, Asn, Asp, Cit,
Cys, Gln, Glu, Gly, lle, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val.

19.  The compound of claim 13, wherein (AA'"), is a peptide sequence selected
from the group consisting of Val-Cit, Val-Lys, Phe-Lys, Lys-Lys, Ala-Lys, Phe-Cit, Leu-
Cit, lle-Cit, Trp, Cit, Phe-Ala, Phe-N-tosyl-Arg, Phe-N-nitro-Arg, Phe-Phe-Lys, D-Phe-
Phe-Lys, Gly-Phe-Lys, Leu-Ala-Leu, Ile-Ala-Leu, Val-Ala-Val, Ala-Leu-Ala-Leu (SEQ.
ID NO: 1), B-Ala-Leu-Ala-Leu (SEQ. ID NO: 2) and Gly-Phe-Leu-Gly (SEQ. ID NO: 3).

20.  The compound of claim 13, wherein (AAN.is Val-Cit or Val-Lys.

21. The compound of claim 13, wherein R¥ R, R?‘G, and R?® are

independently H or lower alkyl.
22.  The compound of claim 13, wherein s and t are independently 1 or 2.
23.  The compound of claim 13, wherein R™ is H or lower alkyl.

24. The compound of claim 13, wherein the compound is



<400> 9 Gy Pro Let: Ay Val 15 <210> 10 <211>8 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic Peptide <400> 10 Gy Pro Leu Ay Ile Ala Ay dn 15 <210>11
<7 | 1> 4 <912> PRT <213> Artificial Sequence <220> <223> Description
of Artificial Sequence: Synthetic Peptide

HaN. O

NH
~Br

J
H EE\NO “\f\ -'\/;:]{ C Jo O\\“\? )
rN?Lo ) e Ng/g EEN A I3;0)

/N‘/‘

wherein r is an integer in the range from 0 to 24,

25. The compound of claim 1 or 13 where the compound is selected from:

H 2 9
O = Cl N oty
2L, ~ i i
L . “—NH o) r o
N0 N H O HN

)

" o

:__-—-Br 9} ,U\/\

(\NJ\O N H Q HN RO r ©




<400> 11 Pro Leu Gy Leu 1 <210> 12 <7 | 1> 8 <217> PRT <213>
Artificial Sequence <720> <223> Description of Artificial Sequence:
Synthetic Peptide <400> 12 Gy Pro Leu Gy Met Leu Ser Gn 5 <210> 13
<711> 8 <212> PRT <213> Artificial Sequence <770> <223> Description
of Artificial Sequence: Synthetic Peptide <400> 13 Gy Pro Leu Ay
Leu Tip Ala dn 5

)
Q¢
R I
CH
HaC” “ H = @ H =
Q HN )-O_er\NJkrN\n/\NMN
o H CHyo H O

z16



<210> 14 <2 | 1> 4 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic Peptide <400> 14 Leu
Leu Ay Leu 1 <210> 15 <211>5 <212> PRT <213> Artificial Sequence
<790> <223> Description of Artificial Sequence: Synthetic Peptide
<400> 15 Pro Leu Gy Leu Leu 15

HaC™"

NH,

and

217



NHa

r
&

wherein r is an integer in the range from 0 to 24.



SEQUENCE LISTING

<110> Medarex, Inc.
Sufi, Bilal
Guerlavais, Vincent
Chen, Liang
Gangwar, Sanjeev
Zhang, Qian

Passmore, David B,

<120> CHEMICAL LINKERS AND CLEAVABLE SUBSTRATES AND
CONJUGATES THEREOF

<130> 2203238-WO0

<150> 60/991,300
<151>2007-11-30

<150> 60/882,461
<151>2006-12-28

<]60> 15

<170> Patentln Ver. 3.3
<210> 1

<211>4

<212> PRT

<213> Artificial Sequence

<220>

1/8



<223> Description of Artificial Sequence: Synthetic

Peptide

<400> 1
Ala Leu Ala Leu
1

<210>2
<211>4
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

Peptide

<220>
<221> MOD_RES
<222> (1)

<223> Beta-Ala

<400> 2
Ala Leu Ala Leu
|

<210>3
<211>4
<212>PRT

<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic

Peptide

<400> 3
Gly Phe Leu Gly
I

<210>4
<2l1>4
<212>PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

Peptide

<400> 4
Pro Arg Phe Lys
I

<210>5
<2]1>4
<212>PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

3/8



Peptide

<400> 5
Thr Arg Leu Arg
[

<210> 6
<211>4
<212> PRT

<213> Artificial Sequence

Q20>
<223> Description of Artificial Sequence: Synthetic

Peptide

<400> 6
Ser Lys Gly Arg
|

<210>7
<21[>4
<212> PRT

<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic

Peptide

<400> 7

4/8



Pro Asn Asp Lys
!

<210> §

<2li>6

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

Peptide

<400> 8
Pro Val Gly Leu lle Gly
[ 5

<210>9
211> 5
<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence: Synthetic

Peptide

<400> 9
Giy Pro Leu Gly Val
| 5



<210> 10
<211>38
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

Peptide

<400> 10
Gly Pro Leu Gly Ile Ala Gly Gln
I 5

<210> 11

<2l1=4
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

Peptide
<400> 11

Pro Leu Gly Leu
1

<210> 12

211> 8

6/8



<212>PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

Peptide

<400> 12
Gly Pro Leu Gly Met Leu Ser Gin
l 5

<210> 13
<211>38
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

Peptide

<400> 13
Gly Pro Leu Gly Leu Trp Ala Gln
{ 5

<210> 14
2l1>4

<212>PRT

<213> Artificial Sequence

7178



<220>

<223> Description of Artificial Sequence: Synthetic

Peptide

<400> 14
Leu Leu Gly Leu
!

<210> 15
<211=5
<212>PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

Peptide
<400> 15

Pro Leu Gly Leu Leu
I 5
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