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CLAIMS

A method of preparing a compound of formula (2),

wherein:

L’, L”", and """ are the same g different, and are independently -H, an
optionally substituted linear, brancffed or cyclic alkyl, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a pgfethylene glycol unit -(OCH,CH,),-R",
halogen, guanidinium [-NH(Z=NH)NH:], -OR, -NR’R"’, -NO,, -NR'COR"’, -
SR, -SOR’, -SO2R’, -SO3M, -OSO3M, -SO,NR’R™’, cyano, an azido, -COR’, -
OCOR’, -OCONR’R” /or a linking group with a reactive group bonded thereto

capable of covalentlf linking a cytotoxic compound to a cell binding agent

M if-H or a cation;

/ for each occurrence, is independently selected from the group
consifling of -H., an optionally substituted linear, branched or cyclic alkyl.
all€nyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
CH>CH»0),-R", an optionally substituted aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membered heteroaryl ring containing one or more
heteroatoms independently selected from nitrogen. oxygen. and sulfur, or an
optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6

heteroatoms independently selected from O, S. N and P;
R* and R’ are each independently selected from -H, -OH, -OR, -NHR, -
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N(R)2, -COR, an optionally substituted linear, branched or cyclic alkyl, alkeny
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH2CH,0),-R", and an optionally substituted 3- to 18-membered heter
ring having 1 to 6 heteroatoms independently selected from O, S, N a
R® is -H or a substituted or unsubstituted linear or branched Alkyl having
1 to 4 carbon atoms, or the linking group with the reactive group/bonded thereto;
n’ is an integer from 1 to 24;
G is selected from -CH- or -N-; and

P, is the alcohol protecting group.

The method of claim 1, wherein the compound of gormula (1) is represented by a

formula selected from the following:

O 0] R
AN TN \/\N/\/\n/ 100
Q

HO OH

wherein R g 18 a (C-Cyfalkoxy; and Ry, is a (C,-Cy)alkyl, pyridyl or

nitropyridyl (e.g.. 4-pAtropyridyl).

The method of ¢faim 1, wherein the alcohol protecting group is sterically

hindered.

The metpfod of claim 1, wherein the alcohol protecting group is pivaloyl,
methgAymethyl, 2-methoxyethoxymethyl, p-methoxybenzyl, 3.4-
difethyoxybenzyl, 2,6-dimethyoxybenzyl, diphenylmethyl, benzyloxymethyl,
.2,2-trichloroethoxycarbonyl, tetrahydrofuranyl, tetrahydropyranyl, benzyl,
benzoyl, para-phenylbenzoyl, 2,4,6-trimethylbenzoyl, para-bromobenzoyl,
para-nitrobenzoyl, picolinoyl, nicotinoyl, 5-dibenzosuberyl,

trityl/triphenylmethyl, or tris(4-zert-butylphenyl)methyl.

The method of claim 4, wherein the alcohol protecting group is methoxymethyl,

tetrahydropyranyl, 2-methoxyethoxymethyl, p-methoxybenzyl,
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benzyloxymethyl, or 2.2,2-trichloroethoxycarbonyl.

6. The method of claim 5, wherein the alcohol protecting group is 2,2,2-

trichloroethoxycarbonyl.

& The method of claim 1, wherein the alcohol protecting group is a syl protecting
5 group.
8. The method of claim 7, wherein the silyl protecting group j

dimethylisopropylsilyl, diethylisopropylsilyl, dimethylhZxylsilyl, trimethylsilyl,

triisopropylsilyl, tribenzylsilyl, triphenylsilyl, 2-norbgrnyldimethylsilyl, rert-

butyldimethylsilyl, fert-butyldiphenylsilyl, 2-trimfthyethylsilyl (TEOC), or [2-
10 (trimethylsilyl)ethoxy]methyl.

0. The method of claim 8, wherein the silyl pfbotecting group is triethylsilyl,

triisopropylsilyl, or tert-butyldimethylsjyl.

10. The method of claim 9, wherein thgsilyl protecting group is tert-

butyldimethylsilyl.

15 11.  The method of any one of ¢faims 7-10, wherein the silyl protecting group is
introduced by reacting th€ compound of formula (1) with R*-Cl, R*-Br, R*I or
R*-OSO,CF;in the pyfsence of a base, wherein R? is dimethylisopropylsilyl,
diethylisopropylsi}fl. dimethylhexylsilyl, trimethylsilyl. triisopropylsilyl.
tribenzylsilyl, g#phenylsilyl, 2-norbornyldimethylsilyl, tert-butyldimethylsilyl, or

20 tert-butyldipfenylsilyl.
12. The mepfiod of claim 11, wherein the base is a non-nucleophilic base.
13. Th¢/method of claim 12, wherein the non-nucleophilic base is imidazole,

iethylamine, diisopropylethylamine, pyridine, 2,6-lutidine, 1,8-

diazabicycloundec-7-ene, or tetramethylpiperidine.
The method of claim 12, wherein the non-nucleophilic base is imidazole.
The method of any one of claims 11-14, wherein the reaction is carried out in the

presence of a catalyst.
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16.

17,

18.

19.

The method of claim 15, wherein the catalyst is 4-dimethylaminopyridine
(DMAP), 1.1.3.3-tetramethylguanidine or 1,8-diazabicyclo[5.4.0]Jundec-7-cpe
(DBU).

The method of any one of claims 1-16, wherein 0.8-1.2, 1-5, 1-2, 1-}/5 or 1-1.2
molar equivalents of the alcohol protecting reagent are used relatyfe to the

compound of formula (1).

The method of any one of claims 11-17, wherein more thgh 2 molar equivalents

of the non-nucleophilic base are used relative to the cofipound of formula (1).

A method of preparing a compound of formula (3

wherein:

OCOR’, -OCONR’R™’, or a linking group with a reactive group bonded thereto
apable of covalently linking a cytotoxic compound to a cell binding agent
(CBA), provided that only one of L’, L’", and """ is the linking group with the
reactive group bonded thereto;

M is -H or a cation;

R, for each occurrence, is independently selected from the group
consisting of -H. an optionally substituted linear, branched or cyclic alkyl,

alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
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(CH,CH,0),-R", an optionally substituted aryl having 6 to 18 carbon atoms, a
optionally substituted 5- to 18-membered heteroaryl ring containing one or
heteroatoms independently selected from nitrogen. oxygen, and sulfur, opfan
optionally substituted 3- to 18-membered heterocyclic ring containing/l to 6
heteroatoms independently selected from O, S. N and P;

R’ and R’’ are each independently selected from -H, -OF, -OR, -NHR, -
N(R),. -COR, an optionally substituted linear, branched or cyflic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethyl
(CH,CH,0),-R", and an optionally substituted 3- to 18

from O, S, N and P;

e glycol unit -
1embered heterocyclic
ring having 1 to 6 heteroatoms independently select
R® is -H or a substituted or unsubstituted Jhear or branched alkyl having
1 to 4 carbon atoms, or the linking group withhe reactive group bonded thereto;
n'is an integer from 1 to 24;
G is selected from -CH- or -N-;
P, is an alcohol protecting grgip; and,
X is a leaving group selecyfd from the group consisting of: -Br, -1, -Cl, a
sulfonate ester, and an activateg/ester (preferably, X, is -Br, -1, or a sulfonate

ester).

The method of claim 19/wherein the compound of formula (2) is represented by

a formula selected frgn the following:

0]
. HNJL/7,SSR1O1
N/W 100 '-,"

(@]

OH o OH
(2b); 2d (2¢); and
NO,

o} OH

2 2A),

wherein R oo is a (C;-Cs)alkoxy; and R is a (C1-Cs)alkyl, pyridyl or
nitropyridyl (e.g.. 4-nitropyridyl).

The method of claim 19 or 20. wherein the sulfonate ester represented by X is

mesylate, tosylate, brosylate, or triflate.
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22. The method of claim 21, wherein the sulfonate ester represented by X is

mesylate.

23. The method of any one of claims 19-22, wherein the method comprising reacting
the compound of formula (2) with a sulfonating reagent in the presepe of a non-

5 nucleophilic base.

24, The method of claim 23, wherein the non-nucleophilic base )£ triethylamine,
imidazole, diisopropylethylamine, pyridine, 2.6-lutidine, Amethylformamide,

1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), or tetramepfiylpiperidine .

25. The method of claim 24, wherein the non-nucleopfilic base is triethylamine or
10 diisopropylethylamine.
26. The method of any one of claims 23-25, wjierein the sulfonating reagent is

methanesulfonic anhydride or methanegfilfonyl chloride (MsCl).

27. The method of claim 19 or 20. whefein the method comprising reacting a
halogenating reagent with the cgfnpound of formula (2) and the halogenating
15 reagent is bromine, hydrobropic acid, carbon tetrabromide, phosphorus
tribromide, potassium brogide, hydroiodic acid, iodine, carbon tetraiodide,

phosphorus triiodide, sgdium iodide, or potassium iodide.

28. A method of prepgfing a compound of formula (4),

with a monomer compound of the formula (a),
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wherein:

OCOR’, -OCONR’R"’, or a linking group with a rgéictive group bonded thereto
capable of covalently linking a cytotoxic compg#ind to a cell binding agent
(CBA), provided that only one of L’, ", ang/L.""" is the linking group with the
reactive group bonded thereto;

M is -H or a cation;

R, for each occurrence, is ing€pendently selected from the group
consisting of -H, an optionally sypstituted linear, branched or cyclic alkyl.
alkenyl or alkynyl having fro

(CH>CH,0),-R", an optio

1 to 10 carbon atoms, a polyethylene glycol unit -
ly substituted aryl having 6 to 18 carbon atoms. an

optionally substituted 5-fo 18-membered heteroaryl ring containing one or more
heteroatoms indepengfntly selected from nitrogen. oxygen, and sulfur, or an
optionally substityfd 3- to 18-membered heterocyclic ring containing 1 to 6

heteroatoms ingépendently selected from O, S, N and P;

or alkyAlyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CHACH,0),-R", and an optionally substituted 3- to 18-membered heterocyclic
g having 1 to 6 heteroatoms independently selected from O, S, N and P;

R® is -H or a substituted or unsubstituted linear or branched alkyl having
1 to 4 carbon atoms, or the linking group with the reactive group bonded thereto;

n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;

P, is an alcohol protecting group;
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alL.

X, is a leaving group selected from the group consisting of: -Br, -1, -CL/A
sulfonate ester, and an activated ester (preferably, X is -Br, -1, or a sulfona
ester);

R. Rs. R3, and Ry are each independently selected from the gr
consisting of -H, an optionally substituted linear, branched or cycliZalkyl.
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethyfene glycol unit
-(CH2CH:0),-R¢, halogen, guanidinium [-NH(C=NH)NH;], OR. -NR'R"’,
-NO», -NCO., -NR’COR"". -SR. -SOR’, -SO;R’, -SO3'H./AOSO3H.
-SO,NR’R’, cyano, an azido, -COR’, -OCOR’, and -QfONR’R"’; and,

Rg is -H. -R. -OR. -SR, -NR’R™", -NOa, or hgfogen.

The method of claim 28, wherein the compoung/of formula (3) is represented by

a formula selected from the following:

/DV\O/\/O\/\N/\/\rrRWO

P1,o X1

o}
3b); P (3¢); and

Thefnethod of claim 30. wherein the base is sodium carbonate, potassium

rbonate, cesium carbonate, sodium hydride, or potassium hydride.

A method of preparing a compound of formula (5),

LI
[T Ll‘
| I Y [
HN—,
O X (0] % R
P 1/ G mrN 1
Ra J R2
(5} R4 Ra
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or a salt thereof, said method comprising reacting a compound of formula (4),

LI
Ll‘

L =

0N | o N=y Ry
P G

N
Ra RZ
o]
(@) Ri R
with an imine reducing agent, wherein:
5 L, L7, and L""" are the same or different, and/are independently -H. an

optionally substituted linear, branched or cyclic alkfl, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylene glycgl unit -(OCH,CH»),-R",
halogen. guanidinium [-NH(C=NH)NH,], -OK. -NR’R"’, -NO,, -NR’COR"’, -
SR, -SOR’, -SO,R’, -SOsM, -OSO;M, -SQANR’R"’, cyano, an azido, -COR’, -
10 OCOR’, -OCONR’R™’, or a linking grofp with a reactive group bonded thereto
capable of covalently linking a cytot#xic compound to a cell binding agent
(CBA), provided that only one of £.°, L*", and L""" is the linking group with the
reactive group bonded thereto;
M is -H or a cation;
ence, is independently selected from the group
consisting of -H, an offtionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl faving from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,>CH-0),-R/. an optionally substituted aryl having 6 to 18 carbon atoms, an
optionally sypstituted 5- to 18-membered heteroaryl ring containing one or more
20 heteroatoifs independently selected from nitrogen., oxygen, and sulfur, or an
optionyfly substituted 3- to 18-membered heterocyclic ring containing 1 to 6
atoms independently selected from O, S. N and P;

R and R"” are each independently selected from -H, -OH, -OR, -NHR, -
N(R),, -COR, an optionally substituted linear, branched or cyclic alkyl. alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH»0),-R", and an optionally substituted 3- to 18-membered heterocyclic
ring having 1 to 6 heteroatoms independently selected from O, S, N and P;

R is -H or a substituted or unsubstituted linear or branched alkyl having

1 to 4 carbon atoms, or the linking group with the reactive group bonded thereto;
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n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;

P, is an alcohol protecting group;

R. Rs. R3, and Ry are each independently selected from the gry

5 consisting of -H, an optionally substituted linear, branched or cycliZalkyl.
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethyfene glycol unit
-(CH2CH:0)y-Re. halogen, guanidinium [-NH(C=NH)NH,],/OR, -NR'R"’,
-NO», -NCO., -NR’COR"". -SR. -SOR’, -SO;R’, -SO3'H./AOSO3H.
-SO,NR’R’, cyano, an azido, -COR’, -OCOR’, and -QfONR’R"’; and,
10 Rg is -H. -R. -OR. -SR, -NR’R™", -NOa, or hgfogen.

33.  The method of claim 32, wherein the compoung/of formula (4) is represented by

4
N

Meo\,@(%
o}

(4b);

o (4¢); and

whefein R 1s a (C-Ca)alkoxy; and Ryg is a (C-Cs)alkyl, pyridyl or
ropyridyl (e.g., 4-nitropyridyl).

The method of claim 32 or 33, wherein the imine reducing reagent is a hydride

reducing reagent.

The method of claim 32 or 33, wherein the imine reducing reagent is sodium
borohydride, sodium triacetoxy borohydride, sodium cyanoborohydride, lithium

aluminum hydride, hydrogen gas, ammonium formate, borane, 9-
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borabicyclo[3.3.1]nonane (9-BBN), diisobutylaluminium hydride (DIBAL),
lithium borohydride (LiBH4), potassium borohydride (KBH4), or sodium biy
methoxyethoxy)aluminumhydride (Red-Al) .

36.  The method of claim 35, wherein the imine reducing reagent is sodiyn (riacetoxy

5 borohydride (NaBH(OAc)3).

37. A method of preparing a compound of formula (6),

OCOR’/FOCONR’R™, or a linking group with a reactive group bonded thereto
capabfe of covalently linking a cytotoxic compound to a cell binding agent
A), provided that only one of L’, L’", and L’"” is the linking group with the
eactive group bonded thereto;

M is -H or a cation;

R, for each occurrence, is independently selected from the group
consisting of -H, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -

(CH>CH-0),-R", an optionally substituted aryl having 6 to 18 carbon atoms, an
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38.

optionally substituted 5- to 18-membered heteroaryl ring containing one or mo,
heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a
optionally substituted 3- to 18-membered heterocyclic ring containing 1 y6 6
heteroatoms independently selected from O, S, N and P;

R’ and R’ are each independently selected from -H, -OH, -AR, -NHR, -
N(R),, -COR, an optionally substituted linear, branched or cyclifalkyl, alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene £lycol unit -
(CH,CH-0),-R%, and an optionally substituted 3- to 18-mginbered heterocyclic
ring having 1 to 6 heteroatoms independently selected ffom O. S, N and P;

R is -H or a substituted or unsubstituted lingfr or branched alkyl having
1 to 4 carbon atoms, or the linking group with the/eactive group bonded thereto;

n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;

P, is an alcohol protecting grou

Rj, R», Rs, and Ry are each ing€pendently selected from the group
consisting of -H, an optionally subgituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from /£ to 10 carbon atoms, a polyethylene glycol unit
-(CH,CH»0),-R., halogen, gfanidinium [-NH(C=NH)NH,], -OR, -NR’R"’,
-NO,, -NCO, -NR'COR"/-SR, -SOR’, -SO;R’, -SO3H, -OSO3H.
-SO>NR’R™, cyano, apfazido, -COR’, -OCOR’, and -OCONR’R’’; and

Rgis -H, -RAOR. -SR, -NR'R™", -NOs, or halogen.

The method of flaim 37, wherein the compound of formula (5) is represented by

a formula seffcted from the following:

o] (5¢); and
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NO,

wherein Rog is a (C-Cs)alkoxy; and Ry is a (C;-Ca)alkyl. pyridy
nitropyridyl (e.g.. 4-nitropyridyl).

39.  The method of claim 37 or 38, wherein the alcohol deprotec/ing reagent is tetra-
5 n-butylammonium fluoride, tris(dimethylamino)sulfoniu
difluorotrimethylsilicate, hydrogen fluoride or a solvay thereof, hydrogen
fluoride pyridine, silicon tetrafluoride. hexafluorospficic acid, cesium fluoride,
hydrochloric acid, acetic acid, trifluoroacetic acl, pyridinium p-toluensulfonate,

p-toluenesulfonic acid (p-TsOH), formic acidfperiodic acid.

ol deprotecting reagent is

hydrochloric acid or tetra-n-butylamiOnium fluoride.

A method of preparing a compoyfid of formula (7),

15

wherein:

L', L’ and L’ are the same or different, and are independently -H, an
optionally substituted linear, branched or cyclic alkyl. alkenyl or alkynyl having

from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH,CH,),-R",
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halogen, guanidinium [-NH(C=NH)NH,], -OR, -NR’R"*, -NO,, -NR'COR"’, -
SR, -SOR’, -SO;R’, -SO3M, -OSO3M, -SO,NR’R™, cyano, an azido, -COR/ -
OCOR’, -OCONR’R™", or a linking group with a reactive group bonded Yfereto
capable of covalently linking a cytotoxic compound to a cell binding gent
(CBA), provided that only one of L*. L"", and L*"" is the linking grgip with the
reactive group bonded thereto;

M is -H or a cation;

R, for each occurrence, is independently selected fybm the group
consisting of -H, an optionally substituted linear, brancjfed or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atomy/a polyethylene glycol unit -
(CH>CH-0),-R, an optionally substituted aryl hgfing 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membered hetegbaryl ring containing one or more
heteroatoms independently selected from njfrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-membereg/heterocyclic ring containing 1 to 6
heteroatoms independently selected fyhm O, S, N and P;

R’ and R’ are each indepegfdently selected from -H, -OH, -OR, -NHR, -
N(R),, -COR, an optionally subAituted linear, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to JO carbon atoms, a polyethylene glycol unit -
(CH,CH;0),-R, and an ghtionally substituted 3- to 18-membered heterocyclic
ring having 1 to 6 hetegbatoms independently selected from O, S, N and P;

R is -H or gfubstituted or unsubstituted linear or branched alkyl having
1 to 4 carbon atophis. or the linking group with the reactive group bonded thereto;

n’ is agfinteger from 1 to 24;

G i¢/selected from -CH- or -N-;

1. R2, R3, and Ry are each independently selected from the group

(CH>CH»0),-R¢, halogen, guanidinium [-NH(C=NH)NH-], -OR, -NR'R"’",
-NO,, -NCO, -NR’COR"", -SR, -SOR’, -SO,R’, -SO3'H, -OSO;H,
-SO,NR’R”’, cyano, an azido, -COR’, -OCOR’, and -OCONR'R"’;

Rg is -H, -R, -OR, -SR, -NR’'R"’*, -NO,, or halogen; and,
Xs is a leaving group selected from the group consisting of: -Br, -1, -Cl, a

sulfonate ester, and an activated ester (preferably, X» is -Br, -1, a sulfonate ester).
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42. The method of claim 41, wherein the compound of formula (6) is represented

a formula selected from the following:

/O\/\o/\/o\/\N W Rioo

I HNWSSRW
NﬁOMe N\(\@Ohﬂe
) (o]
(6b);

)
(6¢); and
NO,
:g\,‘/“
MeO
(6A) © (6A).
5 wherein Rjgg is a (C-Cs)alkoxy; and R g is afC;-C3)alkyl. pyridyl or

nitropyridyl (e.g.. 4-nitropyridyl).
43.  The method of claim 41 or 42, whereiythe sulfonate ester represented by X, is

mesylate, tosylate, brosylate, or triffate.
44.  The method of claim 43, whergfn the sulfonate ester represented by X, is

10 mesylate.

45.  The method of any oneg/f claims 41-44, wherein the method comprising reacting
the compound of fopfula (6) with the sulfonating reagent in the presence of a

non-nucleophilicpase.

46. The method AT claim 45, wherein the non-nucleophilic base is triethylamine,
15 imidazolgftriethylamine, diisopropylethylamine, pyridine, 2,6-lutidine, 1,8-

diazab)yclo[5.4.0]undec-7-ene (DBU), or tetramethylpiperidine.

47.  THE method of claim 45, wherein the non-nucleophilic base is triethylamine or

diisopropylethylamine.

The method of any one of claims 41-47, wherein the sulfonating reagent is

methanesulfonic anhydride or methanesulfonyl chloride (MsCl).

The method of claim 41 or 42, wherein the method comprising reacting the

compound of formula (6) with a halogenating reagent, wherein the halogenating
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50.

reagent is bromine, hydrobromic acid, carbon tetrabromide, phosphorus
tribromide, potassium bromide, hydroiodic acid, iodine, carbon tetraiodide,

phosphorus triiodide, sodium iodide, or potassium iodide.

A method of preparing a compound of formula (77)

(8"

L’, L, and """ arg/the same or different, and are independently -H, an
optionally substituted lig€ar, branched or cyclic alkyl, alkenyl or alkynyl having
from 1 to 10 carbon gfoms, a polyethylene glycol unit -(OCH>CH>),-R",
halogen, guanidinyim [-NH(C=NH)NH-]. -OR, -NR'R"*, -NO,, -NR’COR"’, -
SR, -SOR’, -SC/R’, -SO3M, -OSOsM, -SO,NR’R"’, cyano, an azido, -COR’, -
OCOR’, -OQONR’R"’, or a linking group with a reactive group bonded thereto
capable gf covalently linking a cytotoxic compound to a cell binding agent
(CBA)/provided that only one of L’, L, and L""" is the linking group with the
reagfive group bonded thereto;

M is -H or a cation;

R, for each occurrence, is independently selected from the group
consisting of -H, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R", an optionally substituted aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membered heteroaryl ring containing one or more

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or an
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optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6
heteroatoms independently selected from O, S, N and P;

R™ and R’ are each independently selected from -H, -OH, -OR, -)(HR, -
N(R)2, -COR, an optionally substituted linear, branched or cyclic alky) alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glyco)/unit -
(CH,CH-0),-R", and an optionally substituted 3- to 18-membernfd heterocyclic
ring having 1 to 6 heteroatoms independently selected from (), S, N and P;

R® is -H or a substituted or unsubstituted linear or fanched alkyl having
1 to 4 carbon atoms, or the linking group with the reactfe group bonded thereto;

n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;

P’ is an acid labile alcohol protecting/roup;

X5" 1s —Bror -I;

Ry, Ra, R4, and Ry are each indepgndently selected from the group
consisting of -H, an optionally substiifted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 tg' 10 carbon atoms, a polyethylene glycol unit
-(CH,CH»0),-R.., halogen, guagidinium [-NH(C=NH)NH-], -OR, -NR'R"’,

-NO,., -NCO, -NR’COR"’, -SR, -SOR’, -SO,R’, -SO;H, -OSO;H,
-SO>NR’R™, cyano, an azfdo, -COR’, -OCOR’, and -OCONR’'R"’; and
Rgis -H, -R. -GR, -SR, -NR’R™", -NOa, or halogen.

The method of clgfn 50, wherein the compound of formula (5) is represented

by a formula s¢fected from the following:

0] (5¢”"); and
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52.

53.

54,

59.

B (5A™),
wherein Rog is a (C-Cs)alkoxy; and Ry is a (C;-Ca)alkyl. pyridy
nitropyridyl (e.g.. 4-nitropyridyl).

7 ¢ LEE]

The method of claim 51, wherein the compound of formula//7°"") is represented

by the following:

L
m L
L ~ I
B NS
r 5 0]
(7m) RB

and the method comprising reacting tf€ compound of formula (57) with an

alcohol deprotecting reagent and afromination reagent.

The method of claim 50, 51 oy52, wherein the acid labile alcohol protecting

group is acetate, allyl, methbxymethyl, tetrahydrofuranyl, tetrahydropyranyl, 5-
dibenzosuberyl, 1-ethoxfethyl, 1-methyl-1methoxylethyl, 2-

(phenylselenyDethyl Arityl/triphenylmethyl, or tris(4-tert-butylphenyl)methyl.

The method of cjiim 53, wherein the acid labile alcohol protecting group is a

silyl protecting group.

The methbd of claim 54, wherein the silyl protecting group is
dimetpfylisopropylsilyl, diethylisopropylsilyl, dimethylhexylsilyl, trimethylsilyl,
trigfhylsilyl, triisopropylsilyl, tribenzylsilyl. triphenylsilyl, 2-
forbornyldimethylsilyl, reri-butyldimethylsilyl, tert-butyldiphenylsilyl, 2-

trimethyethylsilyl (TEOC), or [2-(trimethylsilyl)ethoxy]methyl.

The method of claim 54, wherein the silyl protecting group is triethylsilyl,

tritssopropylsilyl, or tert-butyldimethylsilyl.

The method of claim 54. wherein the silyl protecting group is tert-
butyldimethylsilyl.
201



10

58.

39.

60.

61.

62.

The method of any one of claims 50-57, wherein the alcohol deprotecting rea
is tetra-n-butylammonium fluoride, tris(dimethylamino)sulfonium
difluorotrimethylsilicate, hydrogen fluoride or a solvate thereof, hydroge
fluoride pyridine, silicon tetrafluoride, hexafluorosilicic acid, cesium Juoride,
hydrochloric acid, acetic acid, pyridinium p-toluensulfonate, formjf acid,

periodic acid, trifluoroacetic acid, or .p-toluenesulfonic acid (p-SOH).
The method of claim 58, wherein the alcohol deprotecting yfagent is acetic acid.

The method of any of one of claims 50-59, wherein thg/bromination reagent is

HBr.

The method of any of one claims 50-57, wherejl the compound of formula (57)

is reacted with a mixture of acetic acid and I.

A method of preparing a compound of jbrmula (I"),

wherein:
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L’, L, and """ are the same or different, and are independently -H, a
optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl haying

from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH>CH»),-R",

reactive group bonded thereto;
M is -H or a cation;
R, for each occurrence, is independently sflected from the group
consisting of -H, an optionally substituted liner, branched or cyclic alkyl.
alkenyl or alkynyl having from 1 to 10 car

(CH,CH,0),-R", an optionally substitut

n atoms, a polyethylene glycol unit -
aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membgfed heteroaryl ring containing one or more
heteroatoms independently selecteg from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-gfembered heterocyclic ring containing 1 to 6
heteroatoms independently sflected from O, S, N and P;

R’ and R’’ are eacff independently selected from -H, -OH. -OR, -NHR, -
N(R)2, -COR, an optiogfally substituted linear, branched or cyclic alkyl. alkenyl
or alkynyl having fifm 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R®/and an optionally substituted 3- to 18-membered heterocyclic
ring having 16 6 heteroatoms independently selected from O, S, N and P;
£ -H or a substituted or unsubstituted linear or branched alkyl having
on atoms. or the linking group with the reactive group bonded thereto;
n’ is an integer from 1 to 24;
G is selected from -CH- or -N-;
R, R2, R3, R4, Ry, Ry, R3’, and Ry’are each independently selected from
the group consisting of -H. an optionally substituted linear, branched or cyclic
alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene
glycol unit -(CH,CH-»0),-R., halogen, guanidinium [-NH(C=NH)NH-], -OR,
-NR'R"*, -NO», -NCO, -NR’COR"", -SR. -SOR’, -SO;R’, -SO3'H, -OSOsH,
-SO.NR’R™, cyano, an azido, -COR’, -OCOR’, and -OCONR'R"™’;
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Rgis -H, -R, -OR, -SR, -NR’R"’, -NO,, or halogen; and,
X is a leaving group selected from the group consisting of: -Br, -1, L1, a
sulfonate ester and an activated ester (preferably, X, is -Br, -1. or a sulfo

ester).

a formula selected from the following:

O~ O~ /\/\rrRmo SSRyon
a 0 N
- HN—
- o HN—, %,
Meﬂ!(% "
0 0 (7¢);

X2

10 wherein R gy 1s a (C;-Cs)alkgxy; and R is a (C-Cy)alkyl, pyridyl or

nitropyridyl (e.g.. 4-nitrofyridyl).

64. The method of claim 2 or 63, wherein the compound of formula (7) is reacted

with the monomerf£ompound of formula (b) in the presence of a base.

65.  The method # claim 64, wherein the base is sodium carbonate, potassium

15 carbonate/cesium carbonate, sodium hydride, or potassium hydride.

66. od of preparing a compound of formula (I"),

Rll N
RZI
O

Rg' R4

or a pharmaceutically acceptable salt thereof, said method comprising the steps

of:
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(1) introducing an alcohol protecting group onto one of the primary alcohols offa

compound of formula (1),

5
10
formula (a),
HO N=¢ R
o]
Rs Ry
(a)
to form a ghHmpound of formula (4),
0 h=g Ry
N
o}
) Re Ry .
15 (4) reacting the compound of formula (4) with an imine reducing agent to form a

compound of formula (5),
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L
L'~ I
HN—,
(0] NS 0 % R
Py G 0 !
Rg R?_
(%}
®) Ry Ry -

form a compound of formula (6),
L
" L"
LN |
HO N o}
G

rm the compound of formula (I"); wherein:

L’,L”", and L""" are the same or different, and are independently -H, an
optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH,CH,),-R",
halogen. guanidinium [-NH(C=NH)NH,], -OR. -NR’R"’, -NO,, -NR'COR"’, -
SR, -SOR’, -SO,R’, -SO3M, -OSO:sM, -SO;NR’R"’, cyano, an azido, -COR’, -
OCOR’, -OCONR’R"’, or a linking group with a reactive group bonded thereto

capable of covalently linking a cytotoxic compound to a cell binding agent
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(CBA), provided that only one of L’, L’’, and L’*" is the linking group with th
reactive group bonded thereto;

M is -H or a cation:

R, for each occurrence, is independently selected from the gro
consisting of -H, an optionally substituted linear, branched or cycliZalkyl.
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethyfene glycol unit -
(CH2CH,0),-R", an optionally substituted aryl having 6 to 1§carbon atoms. an
optionally substituted 5- to 18-membered heteroaryl ring ghntaining one or more
heteroatoms independently selected from nitrogen, oxy#en, and sulfur, or an
optionally substituted 3- to 18-membered heterocycl€ ring containing 1 to 6
heteroatoms independently selected from O, S, NAnd P;

R’ and R’ are each independently selefted from -H, -OH. -OR, -NHR, -
N(R),, -COR, an optionally substituted linefr, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon affms, a polyethylene glycol unit -
(CH.CH-0),-R%, and an optionally sybstituted 3- to 18-membered heterocyclic
ring having 1 to 6 heteroatoms indgpendently selected from O, S, N and P;

R is -H or a substituted Ar unsubstituted linear or branched alkyl having
1 to 4 carbon atoms, or the lifking group with the reactive group bonded thereto;

n’ is an integer [r 1to24;

G is selected frgm -CH- or -N-;

alkyl. alkenyl Ar alkynyl having from 1 to 10 carbon atoms, a polyethylene
glycol unit ACH,CH»0),-R., halogen, guanidinium [-NH(C=NH)NH-]. -OR,
-NR'R"/-NO», -NCO, -NR’COR"". -SR. -SOR’. -SO;R’, -SO3H, -OSOsH,
-SO,AR’R™, cyano, an azido, -COR’, -OCOR’, and -OCONR’R"’;

R¢ is -H, -R. -OR, -SR, -NR’R"’, -NO,, or halogen;

P, is an alcohol protecting group; and,

X and X5 are each independently a leaving group selected from the group
consisting of: -Br, -1, -Cl, a sulfonate ester and an activated ester (preferably, X,

and X are each independently -Br, -1, or a sulfonate ester) .
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67. A method of forming a compound of formula (I"),

to form a compound of formula (4”),
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LIP
ENG [
N=.
0 ~ o) s R
P G 0 !
RE RZ
" 0
(@) R R,

agent to form

10
to fofin the compound of formula (I"), wherein:

L’, L, and L""" are the same or different, and are independently -H, an
optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH>CHa),-R",
halogen, guanidinium [-NH(C=NH)NH-], -OR, -NR’R"*, -NO,, -NR’COR"’, -
SR, -SOR’, -SO5R’, -SO3M, -OSO;M, -SO,NR’R"’, cyano, an azido, -COR’, -
OCOR’, -OCONR’R”’, or a linking group with a reactive group bonded thereto

capable of covalently linking a cytotoxic compound to a cell binding agent
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(CBA), provided that only one of L’, L’’, and L’*" is the linking group with th
reactive group bonded thereto;

M is -H or a cation:

R, for each occurrence, is independently selected from the gro
consisting of -H, an optionally substituted linear, branched or cycliZalkyl.
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethyfene glycol unit -
(CH2CH,0),-R", an optionally substituted aryl having 6 to 1§carbon atoms. an
optionally substituted 5- to 18-membered heteroaryl ring ghntaining one or more
heteroatoms independently selected from nitrogen, oxy#en, and sulfur, or an
optionally substituted 3- to 18-membered heterocycl€ ring containing 1 to 6
heteroatoms independently selected from O, S, NAnd P;

R’ and R’ are each independently selefted from -H, -OH. -OR, -NHR, -
N(R),, -COR, an optionally substituted linefr, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon affms, a polyethylene glycol unit -
(CH.CH-0),-R%, and an optionally sybstituted 3- to 18-membered heterocyclic
ring having 1 to 6 heteroatoms indgpendently selected from O, S, N and P;

R is -H or a substituted Ar unsubstituted linear or branched alkyl having
1 to 4 carbon atoms, or the lifking group with the reactive group bonded thereto;

n’ is an integer [r 1to24;

G is selected frgm -CH- or -N-;

alkyl. alkenyl Ar alkynyl having from 1 to 10 carbon atoms, a polyethylene
glycol unit ACH,CH»0),-R¢, halogen, guanidinium [-NH(C=NH)NH,], -OR,
-NR'R"/-NO», -NCO, -NR’COR"". -SR. -SOR’. -SO;R’, -SO3H, -OSOsH,
-SO,AR’R™, cyano, an azido, -COR’, -OCOR’, and -OCONR’R"’;

R¢ is -H, -R. -OR, -SR, -NR’R"’, -NO,, or halogen;

P,” is an acid labile alcohol protecting group;

X is a leaving group selected from the group consisting of: -Br, -1, -Cl, a
sulfonate ester and an activated ester (preferably, -Br, -1, a sulfonate ester); and

X5"1s =Bror -1
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68. A method of preparing a compound of formula (8),

"
L,. / Llll
o \l 0 N=, R/
N
RB 5 RQ'
® R Ry

L
I A
|:'1,0 e | X
(3)
5 with a monomer compound of the formula (b),

wherein:

L', L’ and L are theSame or different, and are independently -H, an
optionally substituted linear/branched or cyclic alkyl. alkenyl or alkynyl having
10 from 1 to 10 carbon atomy, a polyethylene glycol unit -(OCH»CH>),-R¢,

halogen, guanidinium /-NH(C=NH)NH,], -OR, -NR’R"*, -NO,, -NR’COR"’, -

SR, -SOR’, -SO,R/-SO3M, -OSO3M, -SO,NR’R™’, cyano, an azido, -COR’, -

15 (CBA), prgfvided that only one of L’, L"", and L""" is the linking group with the
reactive/group bonded thereto;

M is -H or a cation;

R, for each occurrence, is independently selected from the group

consisting of -H, an optionally substituted linear, branched or cyclic alkyl,

alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -

(CH,CH-0),-R, an optionally substituted aryl having 6 to 18 carbon atoms, an

optionally substituted 5- to 18-membered heteroaryl ring containing one or more

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or an
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optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6
heteroatoms independently selected from O, S, N and P;

R™ and R’ are each independently selected from -H, -OH, -OR, -)(HR, -
N(R)2, -COR, an optionally substituted linear, branched or cyclic alky) alkenyl

5 or alkynyl having from 1 to 10 carbon atoms, a polyethylene glyco)/unit -

(CH,CH-0),-R", and an optionally substituted 3- to 18-membernfd heterocyclic
ring having 1 to 6 heteroatoms independently selected from (), S, N and P;

R® is -H or a substituted or unsubstituted linear or fanched alkyl having
1 to 4 carbon atoms, or the linking group with the reactfe group bonded thereto;

10 n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;

Py is an alcohol protecting group;

X is a leaving group selected from phe group consisting of: -Br, -1, and a
sulfonate ester;

15 R;’, Ry’, R3’, and Ry’ are each/independently selected from the group
consisting of -H, an optionally subgituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from /£ to 10 carbon atoms, a polyethylene glycol unit
-(CH,CH»0),-R¢, halogen, ghanidinium [-NH(C=NH)NH,], -OR, -NR’R"",
-NO,, -NCO, -NR'COR"’/-SR, -SOR’, -SO;R", -SO3H, -OSO3H, -SO2NR’R™",

20 cyano, an azido, -COR/, -OCOR’, and -OCONR’R"’; and,

Rgis -H, -RAOR. -SR, -NR'R™", -NOs, or halogen.

69. The method of flaim 68, wherein the compound of formula (8) is reacted with

,
LI "
4
[ 0] N:é': Ry
G
N
©) 2

R4 R3'

or a salt thereof, said method comprising reacting a compound of formula (8),
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" L"
L& = |
N=, '
0} SN O % R
Py G [ 1
RG R2

0

(8) R4I R3

with an alcohol deprotecting reagent; wherein:
L', L, and L""" are the same or different, and are indgpendently -H, an
optionally substituted linear, branched or cyclic alkyl, alkefyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit -HCH,CH,),-R",
halogen, guanidinium [-NH(C=NH)NH:], -OR, -NRR"’, -NO,. -NR'COR"’, -
SR, -SOR’, -SO;R’, -SO3M, -OSO3M, -SO;NR’R/
OCOR’, -OCONR’R™’, or a linking group wit

. cyano, an azido, -COR’, -
reactive group bonded thereto
capable of covalently linking a cytotoxic copipound to a cell binding agent
(CBA), provided that only one of L’, L”" /and """ is the linking group with the
reactive group bonded thereto;

M is -H or a cation;

R. for each occurrence, ifindependently selected from the group
consisting of -H. an optionallyf substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having ffom 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R", an opfonally substituted aryl having 6 to 18 carbon atoms, an
optionally substituteg 5- to 18-membered heteroaryl ring containing one or more
heteroatoms indegndently selected from nitrogen, oxygen, and sulfur, or an
optionally subgfituted 3- to 18-membered heterocyclic ring containing 1 to 6
heteroatomy/independently selected from O, S, N and P;
and R’ are each independently selected from -H, -OH, -OR, -NHR, -

H,CH-0),-R", and an optionally substituted 3- to 18-membered heterocyclic
ring having 1 to 6 heteroatoms independently selected from O, S, N and P;

R is -H or a substituted or unsubstituted linear or branched alkyl having
1 to 4 carbon atoms, or the linking group with the reactive group bonded thereto;
n’ is an integer from 1 to 24;
G is selected from -CH- or -N-;

P, is an alcohol protecting group;
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R, R>’, Ry, and Ry’ are each independently selected from the group
consisting of -H, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glyghl unit
-(CH,CH»0),-R.. halogen, guanidinium [-NH(C=NH)NH-]. -OR, -Nj
-NO,, -NCO, -NR’COR"’, -SR, -SOR’, -SO,R", -SO5H, -OSO3H_/SO,NR’R™",
cyano, an azido, -COR’, -OCOR’, and -OCONR’R"’; and,

R is -H, -R, -OR, -SR, -NR’R"’*, -NO,, or halogen.

The method of claim 71, wherein the compound of formyfla (8) is represented by

a formula selected from the following:

n-byfylammonium fluoride, tris(dimethylamino)sulfonium
uorotrimethylsilicate, hydrogen fluoride or a solvate thereof, hydrogen
fluoride pyridine, silicon tetrafluoride, hexafluorosilicic acid, cesium fluoride,
hydrochloric acid, acetic acid, pyridinium p-toluensulfonate, formic acid,

periodic acid, trifluoroacetic acid, or p-toluenesulfonic acid (p-TsOH).

The method of claim 73, wherein the alcohol deprotecting reagent is

hydrochloric acid or tetra-n-butylammonium fluoride.
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75. A method of preparing a compound of formula (10),
L
Lu |

|

=
Xoa AN

(10)

or a salt thereof, said method comprising reacting a halogenap/hg reagent, a

5 9),
L
L" ~ | L
HO \G
(9)
wherein:

L’, L”", and """ are the samyf or different, and are independently -H, an

optionally substituted linear, bra#ched or cyclic alkyl, alkenyl or alkynyl having

10 from 1 to 10 carbon atoms, a golyethylene glycol unit -(OCH,CH,),-R",
halogen, guanidinium [-NH{C=NH)NH.], -OR, -NR’R"*, -NO,, -NR’COR"’, -
SR, -SOR’, -SO2R’, -S¢5M, -OSO3M, -SO,NR’R™’, cyano, an azido, -COR’, -
OCOR’, -OCONR’R/’, or a linking group with a reactive group bonded thereto
capable of covalepflly linking a cytotoxic compound to a cell binding agent

15 (CBA), providg that only one of L’, L"°, and L’ is the linking group with the

reactive grofp bonded thereto;

1s -H or a cation;

R, for each occurrence, is independently selected from the group

Aisting of -H, an optionally substituted linear, branched or cyclic alkyl,

20 kenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -

(CH2CH»0),-R", an optionally substituted aryl having 6 to 18 carbon atoms, an

optionally substituted 5- to 18-membered heteroaryl ring containing one or more

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or an

optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6

heteroatoms independently selected from O, S, N and P;
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76.

R’ and R are each independently selected from -H, -OH, -OR, -NHR,
N(R)a, -COR, an optionally substituted linear, branched or cyclic alkyl, alkeAyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit
(CH.CH-0),-R, and an optionally substituted 3- to 18-membered heyfrocyclic
ring having 1 to 6 heteroatoms independently selected from O, S, Yand P;

R®is -H or a substituted or unsubstituted linear or branchfd alkyl having
1 to 4 carbon atoms, or the linking group with the reactive grgfup bonded thereto;

n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;

R, Ry’, Ry’, and Ry’ are each independentlyfSelected from the group
consisting of -H, an optionally substituted linear, franched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbonAtoms, a polyethylene glycol unit
-(CH»CH,0),-R¢, halogen, guanidinium [-]/H(C=NH)NH-], -OR, -NR'R"’",
-NO,, -NCO, -NR'COR"’, -SR, -SOR’, SO,R’, -SO5H. -OSO3H, -SO,NR’R™’,
cyano, an azido, -COR’, -OCOR’, ang/~-OCONR'R’’;

Rg is -H, -R, -OR, -SR, -NI¥'R*", -NO,, or halogen; and.

X5 is a leaving group se)fcted from the group consisting of -Br, -1, -Cl, a
sulfonate ester, and an activfed ester (preferably, X, is -Br, -1, or a sulfonate

ester).

The method of claim/5. wherein the compound of formula (9) is represented by

a formula selectedArom the following:

(0] (9¢); and



20

77

78.

79.

80.

81.

82.

83.

oy

o (9A),

wherein Rgo 1s a (C-Cs)alkoxy; and Ry is a (C-Ca)alkyl, pyri
nitropyridyl (e.g.. 4-nitropyridyl).

The method of claim 75 or 76, wherein the sulfonate esterfepresented by X, is

mesylate, tosylate, brosylate, or triflate.

The method of claim 77, wherein the sulfonate estgf represented by X, is

mesylate.

The method of any one of claims 75-78, wjfrein the method comprising
reacting the compound of formula (6) wxh the sulfonating reagent in the

presence of a non-nucleophilic base.

The method of claim 79, whereigthe non-nucleophilic base is triethylamine,
imidazole, tricthylamine, diisgpropylethylamine, pyridine, 2,6-lutidine, 1,8-

diazabicyclo[5.4.0]Jundec-#ene (DBU), or tetramethylpiperidine.

The method of claim /A, wherein the non-nucleophilic base is triethylamine or

The mgAhod of claim 75 or 76, wherein the method comprising reacting the
comfound of formula (6) with a halogenating reagent and the halogenating
ifagent is bromine, hydrobromic acid, carbon tetrabromide, phosphorus

tribromide, potassium bromide, hydroiodic acid. iodine, carbon tetraiodide,

phosphorus triiodide, sodium iodide, or potassium iodide.
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84. A method of preparing a compound of formula (18),

N"’F}3
R4
N\ﬂ
Rz R
O
R3 R4
Ll
L 7 |
X2 \G
(10) °
5 with a monomer compound of the formula (A),
wherein:
L, L”", and L™"" apf the same or different, and are independently -H, an

optionally substituted hear, branched or cyclic alkyl, alkenyl or alkynyl having

10 from 1 to 10 carbonftoms, a polyethylene glycol unit -(OCH,CH,),-R",
halogen, guanidigium [-NH(C=NH)NH,], -OR, -NR'R"’, -NO,, -NR'COR"’, -
SR, -SOR’, -§0,R’, -SO;sM. -OSOsM, -SO,NR’R"’, cyano, an azido, -COR’, -
OCOR’, -QLCONR’R™’, or a linking group with a reactive group bonded thereto
capable AT covalently linking a cytotoxic compound to a cell binding agent

15 (CBA

tive group bonded thereto;

. provided that only one of L, L"", and L*"” is the linking group with the

M is -H or a cation;

R, for each occurrence, is independently selected from the group
consisting of -H, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH;0),-R", an optionally substituted aryl having 6 to 18 carbon atoms, an

optionally substituted 5- to 18-membered heteroaryl ring containing one or more

218



10

20

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-membered heterocyclic ring containing 1 to
heteroatoms independently selected from O, S, N and P;

R’ and R’ are each independently selected from -H, -OH. -OB/-NHR, -
N(R),, -COR, an optionally substituted linear, branched or cyclic ajkyl. alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glyfol unit -
(CH>CH-0),-R", and an optionally substituted 3- to 18-mem)fered heterocyclic
ring having 1 to 6 heteroatoms independently selected fropf O, S, N and P;

R is -H or a substituted or unsubstituted linear gh branched alkyl having
1 to 4 carbon atoms, or the linking group with the reftive group bonded thereto;

n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;

R, Ra, Rs, Ry, Ry%, Ry°, R3’, and RyAre each independently selected from
the group consisting of -H, an optionallyAubstituted linear, branched or cyclic
alkyl, alkenyl or alkynyl having from
glycol unit -(CH.CH»0),-R¢. halogen, guanidinium [-NH(C=NH)NH-], -OR,
-NR’R"’, -NO,, -NCO, -NR'COR™’, -SR, -SOR’, -SO,R’, -SO3H, -OSO;H,
-SO,NR’R™, cyano, an azidg/ -COR’, -OCOR’, and -OCONR’'R"’;

Rg is -H, -R, -OR_/SR, -NR'R"’, -NOa, or halogen;

to 10 carbon atoms, a polyethylene

Xs is a leaving Zroup selected from the group consisting of: -Br, -1, -Cl, a
sulfonate ester, and/n activated ester (preferably, X5 is -Br, -1, or a sulfonate
ester) ; and,

P3 is B/or P,; and P; is an amine protecting group.

The methAd of claim 84, wherein P3 is H and the compound of (10) is reacted

monomer compound of (d) to form a compound of (I'):



86. The method of claim 84, wherein P5 is P»; the monomer compound is represen

by formula (c):

5
87.
(10b);
10c); and
10 (10A),

wherein Rg 1s a (C;-Cs)alkoxy; and R is a (C-Cy)alkyl, pyridyl or
nitropyridyl (e.g.. 4-nitropyridyl).
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89.

3 90,

91.

10

The method of claim 84-87, wherein the compound of formula (10) is reacted

with the monomer compound of formula (d) in the presence of a base.

The method of claim 88, wherein the base is sodium carbonate, potassiymn

carbonate, cesium carbonate, sodium hydride, or potassium hydride

The method of any one of claims 84-89, wherein the amine proyfcting group is 2-
trimethylsilylethyl.(2-phenyl-2-trimethylsilyl)ethyl. triisoprofylsiloxy, 2-
(trimethylsilyl)ethoxymethyl, allyloxycarbonyl., 9-fluorepf/Imethoxycarbonyl, 2-

(trimethylsilyl)ethoxycarbonyl, or 2, 2,2 2-trichloroeth#x ycarbonyl

A method of preparing a compound of formula (I’

alogen, guanidinium [-NH(C=NH)NH,], -OR, -NR’R"", -NO,, -NR'COR"", -
SR, -SOR’, -SO,R’, -SO3M, -OSO3M, -SO,NR’R"™, cyano, an azido, -COR’, -
OCOR’, -OCONR’R™’, or a linking group with a reactive group bonded thereto
capable of covalently linking a cytotoxic compound to a cell binding agent
(CBA), provided that only one of L, L"", and """ is the linking group with the
reactive group bonded thereto;

M is -H or a cation;
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92;

R, for each occurrence, is independently selected from the group
consisting of -H, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glyghl unit -
(CH.CH-0),-R°, an optionally substituted aryl having 6 to 18 carbon ftoms, an
optionally substituted 5- to 18-membered heteroaryl ring containing'one or more
heteroatoms independently selected from nitrogen, oxygen, and fulfur, or an
optionally substituted 3- to 18-membered heterocyclic ring cghitaining 1 to 6
heteroatoms independently selected from O, S, N and P;

R’ and R*" are each independently selected fron/-H. -OH. -OR, -NHR, -
N(R),, -COR. an optionally substituted linear, brancjfed or cyclic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon atoms, a pglyethylene glycol unit -
(CH>CH,0),-R", and an optionally substituted/3- to 18-membered heterocyclic
ring having 1 to 6 heteroatoms independeni}f selected from O, S, N and P;

R is -H or a substituted or unsubfituted linear or branched alkyl having
1 to 4 carbon atoms, or the linking grgfip with the reactive group bonded thereto;

n’ is an integer from 1 to 2

G is selected from -CH-£r -N-;

R, Ra, R3. R4, Ry", Rf. Ry, and Ry are each independently selected from
the group consisting of -H/ an optionally substituted linear, branched or cyclic
alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene
glycol unit -(CH,CHA,0),-R., halogen, guanidinium [-NH(C=NH)NH-]. -OR,
-NR’R”’, -NO,, ACO, -NR’COR"”’, -SR, -SOR’, -SO;R’, -SOsH, -OSO3H,
-SO,NR’R™, gyano, an azido, -COR’, -OCOR’, and -OCONR'R"";

Re £ -H. -R, -OR, -SR. -NR'R"", -NO>, or halogen; and,

is an amine protecting group.

The/method of claim 91, wherein the compound of formula (11) is represented

a formula selected from the following:

/O\AOAVO\/\NA/\[rRTDD

P2 4
N o) o jac
S coaamed sy
0 - (11b);
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wherein R g 18 a (C-Cs)alkoxy; and Ryg; is a (C/Cs)alkyl, pyridyl or
nitropyridyl (e.g.. 4-nitropyridyl).

> 83 The method of claim 92, wherein the amige deprotecting reagent is tetra-n-
butylammonium fluoride, acetic acid, Jfydrogen fluoride pyridine, cesium

fluoride, piperidine, morpholine, orfrifluoroacetic acid.

94. A method of preparing a compgfund of formula (I'),

10 or a pharrgaceutically acceptable salt thereof, said method comprising the steps
of:
(1) »

£ compound of formula (1),

troducing an alcohol protecting group onto one of the primary alcohols of

L
Lm L"

=
HO X OH
G

(1

to form a compound of formula (2),
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L
L'\ A |
O X
P| G
(3)
5 (3) reacting the compound of formula (3) wit

formula (b),



5

(5) reacting a second halogenating reagent, a second sulfonating reagent or a
second esterification reagent with the compound of formula (9) to form a

compound of formula (10),

.
Ny | L

X \G 0 N=,

Rﬂr”

(10) D w

formula (d)

, L7, and L""" are the same or different, and are independently -H, an
optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH>CH»),-R",
halogen, guanidinium [-NH(C=NH)NH:]. -OR, -NR'R"’, -NO,. -NR’COR"’, -
SR, -SOR’, -SO,R’, -SO3sM. -OSOsM, -SO,NR’R"’, cyano, an azido, -COR’, -
OCOR’, -OCONR’R™’, or a linking group with a reactive group bonded thereto

capable of covalently linking a cytotoxic compound to a cell binding agent
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(CBA), provided that only one of L’, L’’, and L’*" is the linking group with th
reactive group bonded thereto;

M is -H or a cation:

R, for each occurrence, is independently selected from the gro
consisting of -H, an optionally substituted linear, branched or cycliZalkyl.
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethyfene glycol unit -
(CH2CH,0),-R", an optionally substituted aryl having 6 to 1§carbon atoms. an
optionally substituted 5- to 18-membered heteroaryl ring ghntaining one or more
heteroatoms independently selected from nitrogen, oxy#en, and sulfur, or an
optionally substituted 3- to 18-membered heterocycl€ ring containing 1 to 6
heteroatoms independently selected from O, S, NAnd P;

R’ and R’ are each independently selefted from -H, -OH. -OR, -NHR, -
N(R),, -COR, an optionally substituted linefr, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon affms, a polyethylene glycol unit -
(CH.CH-0),-R%, and an optionally sybstituted 3- to 18-membered heterocyclic
ring having 1 to 6 heteroatoms indgpendently selected from O, S, N and P;

R is -H or a substituted Ar unsubstituted linear or branched alkyl having
1 to 4 carbon atoms, or the lifking group with the reactive group bonded thereto;
1to24;

-CH- or -N-;

n’ is an integer [r

G is selected fr

alkyl. alkenyl
glycol unit ACH,CH»0),-R¢, halogen, guanidinium [-NH(C=NH)NH,], -OR,
-NR'R"/-NO», -NCO, -NR’COR"". -SR. -SOR’. -SO;R’, -SO3H, -OSOsH,
R’R™, cyano, an azido, -COR’, -OCOR’, and -OCONR’R"’;

R¢ is -H, -R. -OR, -SR, -NR’R"’, -NO,, or halogen;

r alkynyl having from 1 to 10 carbon atoms, a polyethylene

P; is H or an amine protecting group;

P, is an alcohol protecting group; and

X, and X, are each independently a leaving group selected from the
group consisting of: -Br, -1, -Cl, a sulfonate ester, and an activated ester

(preferably, -Br, -1, a sulfonate ester).
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95. The method of claim 94, wherein P5 is H and the compound of (10) is reacted

with the monomer compound of (d) to form a compound of (I').

96. The method of claim 94, wherein P is P; the monomer compound is rgpresented

by formula (c):

10
97:

or a salt

(M
with a halogenating reagent, a sulfonating reagent, or an esterification reagent,
wherein:

L’, L, and L*"" are the same or different, and are independently -H, an
optionally substituted linear, branched or cyclic alkyl. alkenyl or alkynyl having

from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH,CH,),-R",

227



halogen, guanidinium [-NH(C=NH)NH,], -OR, -NR’R"*, -NO,, -NR'COR"’, -
SR, -SOR’, -SO;R’, -SO3M, -OSO3M, -SO,NR’R™, cyano, an azido, -COR/ -
OCOR’, -OCONR’R™", or a linking group with a reactive group bonded Yfereto
capable of covalently linking a cytotoxic compound to a cell binding gent
5 (CBA), provided that only one of L*. L"", and L*"" is the linking grgip with the

reactive group bonded thereto;

M is -H or a cation;

R, for each occurrence, is independently selected fybm the group
consisting of -H, an optionally substituted linear, brancjfed or cyclic alkyl,

10 alkenyl or alkynyl having from 1 to 10 carbon atomy/a polyethylene glycol unit -
(CH>CH-0),-R, an optionally substituted aryl hgfing 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membered hetegbaryl ring containing one or more
heteroatoms independently selected from njfrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-membereg/heterocyclic ring containing 1 to 6

15 heteroatoms independently selected fyhm O, S, N and P;

R’ and R’ are each indepegfdently selected from -H, -OH, -OR, -NHR, -
N(R),, -COR, an optionally subAituted linear, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to JO carbon atoms, a polyethylene glycol unit -
(CH,CH;0),-R, and an ghtionally substituted 3- to 18-membered heterocyclic

20 ring having 1 to 6 hetegbatoms independently selected from O, S, N and P;

R is -H or gfubstituted or unsubstituted linear or branched alkyl having
1 to 4 carbon atophis. or the linking group with the reactive group bonded thereto;
n’ is agfinteger from 1 to 24;
G iyfselected from -CH- or -N-; and.
25 1 is -Br. -1, -CL. a sulfonate ester, or an activated ester (preferably, X is

-Br, /. or a sulfonate ester).

e method of claim 97, wherein the compound of formula (1) is represented by

a formula selected from the following:
o}

O A A O A WRM} HN)l\/YSSRw‘I
(0 N ",
0O
Ho N (1), MO o (1c); and
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NO,
HO\/©\/0H (1A).

wherein R g is a (C;-Cs)alkoxy; and R, is a (C;-Cy)alkyl, pyridyl g
nitropyridyl (e.g.. 4-nitropyridyl).

99. The method of claim 97 or 98, wherein X is -Br or -1.

5 100. The method of any one of claims 97-99, wherein the halgfenating reagent reacts
with the primary alcohols of the compound of formulaf1) in the presence of an

alcohol activating agent.

101.  The method of claim 100, wherein the alcohol Activating agent is thionyl

chloride.

10 102. The method of any one of claims 97-1Q/, wherein the halogenating reagent is
lithium bromide, sodium bromide, pftassium bromide, potassium iodide, or

sodium iodide.

A method of preparing a corgpound of formula (107),

wherein:
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L’, L, and """ are the same or different, and are independently -H, a
optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl haying

from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH>CH»),-R",

reactive group bonded thereto;
M is -H or a cation;
R, for each occurrence, is independently sflected from the group
consisting of -H, an optionally substituted liner, branched or cyclic alkyl.
alkenyl or alkynyl having from 1 to 10 car

(CH,CH,0),-R", an optionally substitut

n atoms, a polyethylene glycol unit -
aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membgfed heteroaryl ring containing one or more
heteroatoms independently selecteg from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-gfembered heterocyclic ring containing 1 to 6
heteroatoms independently sflected from O, S, N and P;

R’ and R’’ are eacff independently selected from -H, -OH. -OR, -NHR, -
N(R)2, -COR, an optiogfally substituted linear, branched or cyclic alkyl. alkenyl
or alkynyl having fifm 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R®/and an optionally substituted 3- to 18-membered heterocyclic
ring having 16 6 heteroatoms independently selected from O, S, N and P;
£ -H or a substituted or unsubstituted linear or branched alkyl having
on atoms. or the linking group with the reactive group bonded thereto;
n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;
Xjis -Br, -1, -Cl, a sulfonate ester;, or an activated ester (preferably, X,
is -Br, -1, or a sulfonate ester)

R,’. Ry, Ry’ and Ry’ are each independently selected from the group
consisting of -H, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit
-(CH2CH»0),-R¢, halogen, guanidinium [-NH(C=NH)NH>], -OR, -NR'R"’,
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-NO,, -NCO, -NR’COR"’, -SR, -SOR’, -SO,R’, -SO3H, -OSO;H,
-SO,NR’R™’, cyano, an azido, -COR’, -OCOR’, and -OCONR’R"’; and,
Rg is -H, -R, -OR, -SR. -NR’R"’, -NO», or halogen.

104.  The method of claim 103, wherein the compound of formula (12) is fepresented

5 by a formula selected from the following:
0
/0\/\0/\,0\/\N R10o HNJ\/%
/\/EI/ :
% X, (12b); % X (12¢); and
NO,

x1\/©~\,x1 (12

wherein Rgg is a (C;-Cs)alkoxy; and Rjgfs a (C-Cs)alkyl, pyridyl or
nitropyridyl (e.g., 4-nitropyridyl).

10 105. The method of claim 103 or 104, yherein the compound of formula (12) is

reacted with the monomer compfound of formula (b) in the presence of a base.

106.  The method of claim 105, Aherein the base is sodium carbonate, potassium

carbonate, cesium carbghate, sodium hydride, or potassium hydride.

107.  The method of any/ne of claims 103-106, wherein excess molar equivalent of
15 the compound g¢f formula (12) relative to the monomer compound of formula (b)

is used.

108. A methgd of preparing a compound of formula (7°),

L
" L
L pZ l
HN—.
X4 ‘\G Oﬁr‘- Ry
N

Rs O R2

(?) R4' R3

or a salt thereof, said method comprising reacting a compound of formula (10°),
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L Z |

X4 S 0 N:'{‘s R4

G
N
" (0]

10
( ) R4 Ra

or a salt thereof, with an imine reducing agent,

wherein:

X is -Br, -1, -Cl, a sulfonate ester, or an activateg ester (preferably, X, is
-Br, -1. a sulfonate ester);

L’, L, and L are the same or different, gAd are independently -H, an
optionally substituted linear, branched or cyclic Alkyl, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH,CH»),-R",
halogen, guanidinium [-NH(C=NH)NH;].,/OR, -NR'R"*, -NO,, -NR’COR"’, -
SR, -SOR’, -SO1R’, -SO3M, -OSO:M, ASO>NR’R™’, cyano, an azido, -COR’, -
OCOR’, -OCONR’R™’, or a linking Zroup with a reactive group bonded thereto
capable of covalently linking a cyfotoxic compound to a cell binding agent
(CBA), provided that only ong/f L, L”", and L™ is the linking group with the
reactive group bonded thergfo:

M is -H or a cati

R, for each ocfurrence, is independently selected from the group
consisting of -H, aff optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkyp/1 having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,0)/R", an optionally substituted aryl having 6 to 18 carbon atoms, an
optionally/substituted 5- to 18-membered heteroaryl ring containing one or more
heterogfoms independently selected from nitrogen, oxygen, and sulfur, or an
optifnally substituted 3- to 18-membered heterocyclic ring containing 1 to 6
teroatoms independently selected from O, S, N and P;

R* and R’ are each independently selected from -H, -OH, -OR, -NHR, -
N(R)2, -COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R", and an optionally substituted 3- to 18-membered heterocyclic

ring having 1 to 6 heteroatoms independently selected from O. S. N and P;
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110.

R® is -H or a substituted or unsubstituted linear or branched alkyl havin
1 to 4 carbon atoms, or the linking group with the reactive group bonded thefeto;

n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;

Ri. R». R3, and Ry are each independently selected from the/roup
consisting of -H, an optionally substituted linear, branched or cyflic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a poly
-(CH»CH»0),-R¢, halogen, guanidinium [-NH(C=NH)NH/], -OR, -NR'R"’,
-NO,, -NCO., -NR’COR"", -SR, -SOR’, -SO;R’, -SO3 /1, -OSO3H,
-SO,NR’R™, cyano, an azido, -COR’, -OCOR’, andfOCONR’R"’; and
Rg is -H, -R, -OR, -SR, -NR'R™", -NO,, or halog

ylene glycol unit

The method of claim 108, wherein the iminefeducing reagent is a hydride

reducing reagent.

The method of claim 108, wherein thf imine reducing reagent is sodium
borohydride, sodium triacetoxy bgfohydride, sodium cyanoborohydride, lithium
A5, ammonium formate, borane, 9-
borabicyclo[3.3.1]nonane (9/BBN), diisobutylaluminium hydride (DIBAL),

lithium borohydride (LiB,

aluminum hydride, hydrogen

4). potassium borohydride (KBHy), or sodium bis(2-

methoxyethoxy)alumigumhydride (Red-Al) .

The method of clgfm 110, wherein the imine reducing reagent is sodium



or a pharmaceutically acceptable salt thereof, said method comprising the stepy

of:

rs

(12)

(2) reacting the compound of formula

formula (b),

OH
Rs
10
Ry
N
Ry
R4 Ra' P

(3) reacting the compound of formula (10’) with a monomer compound of the

formula (d),
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(4) when P; is an amine protecting group. j
5 (18) with an amine deprotecting reagent 0 form the compound of formula (I");

wherein:

HAtive group bonded thereto;
M is -H or a cation:

20 R, for each occurrence, is independently selected from the group

consisting of -H, an optionally substituted linear, branched or cyclic alkyl,

alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -

(CH,CH»0),-R", an optionally substituted aryl having 6 to 18 carbon atoms, an

optionally substituted 5- to 18-membered heteroaryl ring containing one or more
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heteroatoms independently selected from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-membered heterocyclic ring containing 1 to
heteroatoms independently selected from O, S, N and P;
R’ and R’ are each independently selected from -H, -OH. -OB/-NHR, -
5 N(R),, -COR, an optionally substituted linear, branched or cyclic ajkyl. alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glyfol unit -
(CH>CH-0),-R", and an optionally substituted 3- to 18-mem)fered heterocyclic
ring having 1 to 6 heteroatoms independently selected fropf O, S, N and P;
R is -H or a substituted or unsubstituted linear gh branched alkyl having
10 1 to 4 carbon atoms, or the linking group with the reftive group bonded thereto;
n’ is an integer from 1 to 24;
G is selected from -CH- or -N-;
Ri, Ry, R3, and Ry are each indepeng€ntly selected from the group
consisting of -H, an optionally substituted linear, branched or cyclic alkyl,
15 alkenyl or alkynyl having from 1 to 1ff carbon atoms, a polyethylene glycol unit
-(CH2CH:0),-Re. halogen, guanidfhium [-NH(C=NH)NH-], -OR, -NR'R"",
-NO,, -NCO, -NR’COR"’, -SR/-SOR”’, -SO,R’, -SO3'H, -OSO3H,
-SO,NR’R™, cyano. an azidg/ -COR’, -OCOR’, and -OCONR’R"’; and

Rg is -H, -R, -OR_/SR, -NR'R"’, -NOa, or halogen.

20 : : ai 13, wherein P3 is H and the compound of (10”) is reacted

(©)

and the compound of formula (18) is represented by formula (11),
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(1) R

wherein P; is an amine protecting group.

116. A method of preparing a compound of formula (I"),

to form a com

Ry —N OH

to form a compound of a formula (10"),
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L'\~ L
¥ g | 0
R
(107

LI
NP | iy
G
R
(7)
5 (4) reacting the compound of formula (7°)

formula (a),

to form a compound of forpfula (I"), or a pharmaceutically acceptable salt

thereof, wherein:
10 X is =Br, -1, L1, a sulfonate ester, or an activated ester (preferably, X is
-Br, -1, or a sulfong#e ester);

L’, L, nd L*" are the same or different, and are independently -H, an
optionally sybstituted linear, branched or cyclic alkyl, alkenyl or alkynyl having
from 1 tof0 carbon atoms, a polyethylene glycol unit -(OCH,CH,),-R",

, guanidinium [-NH(C=NH)NH,], -OR, -NR’R”’, -NO;, -NR'COR"’", -
SR/SOR’, -SO3R’, -SOsM, -OSO3M. -SO:NR'R™, cyano, an azido, -COR’, -
(JCOR’, -OCONR’R™, or a linking group with a reactive group bonded thereto
capable of covalently linking a cytotoxic compound to a cell binding agent
(CBA), provided that only one of L’, L’", and L""" is the linking group with the
reactive group bonded thereto;

M is -H or a cation;

R, for each occurrence, is independently selected from the group

consisting of -H, an optionally substituted linear, branched or cyclic alkyl,
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117.

118.

alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol uny -
(CH2CH,0),-R", an optionally substituted aryl having 6 to 18 carbon atomgfan
optionally substituted 5- to 18-membered heteroaryl ring containing one #r more
heteroatoms independently selected from nitrogen, oxygen, and sulfur/or an
optionally substituted 3- to 18-membered heterocyclic ring containyfig 1 to 6
heteroatoms independently selected from O, S, N and P;

R’ and R*’ are each independently selected from -H, OH, -OR, -NHR, -
N(R)2, -COR, an optionally substituted linear, branched oyyclic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH;0),-R, and an optionally substituted 3- toA8-membered heterocyclic
ring having 1 to 6 heteroatoms independently selg€ted from O, S, N and P;

R is -H or a substituted or unsubstitutgd linear or branched alkyl having
1 to 4 carbon atoms, or the linking group wyfh the reactive group bonded thereto;

n’ is an integer from 1 to 24;

G is selected from -CH- or -N

R1, Rz, R3, and Ry are each/mdependently selected from the group
consisting of -H, an optionally gfibstituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having frgfn 1 to 10 carbon atoms, a polyethylene glycol unit
-(CH2CH,0),-R¢, halogeyf. guanidinium [-NH(C=NH)NH-], -OR, -NR’R"’,
-NO,, -NCO, -NR'CO}{"", -SR, -SOR’, -SO,R’, -SO5H, -OSO3H,
-SO-NR’'R”’, cyano/an azido, -COR’, -OCOR’, and -OCONR’R"’; and

Rsis -H, AR, -OR, -SR, -NR'R"’*, -NO,, or halogen.

The methodAf claim 116, wherein X is mesylate.

A methgd of preparing a compound of formula (I7),

Ry! N o o M=% Ry
N N
R2' \Nnﬂs R;@ﬂ/ R2
T ) ©
R3' R4 R4 R3
or a pharmaceutically acceptable salt thereof. said method comprising the steps

of:
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(1) reacting a halogenating reagent, a sulfonating reagent or an esterification

reagent with a compound of formula (1),

L
L = I L
HO = OH
G
(1)
to form a compound of formula (12),
L
L l X L
X4 G/ X4
(12)

(2) reacting the compound of formula (12) with

formula (d).

monomer compound of the

formula ()

to form a compound of formula (18),
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- and
(4) when P; is an amine protecting group, reacting the compouy of formula
(18d) with an amine deprotecting reagent to form the compoynd of formula (Id”);
wherein:

Xj is =Br, -1, -Cl, a sulfonate ester, or an activayfd ester (preferably, X; is
-Br, -1, or a sulfonate ester);

P3 is H or an amine protecting group;

L’, L, and L"" are the same or differght, and are independently -H, an
optionally substituted linear, branched or cyClic alkyl, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylege glycol unit -(OCH,CH»),-R",
halogen, guanidinium [-NH(C=NH)N§H], -OR, -NR’R"’, -NO,, -NR'COR"", -
SR, -SOR’, -SO3R’, -SO3M, -OSC¥M, -SO,NR’R"’, cyano, an azido. -COR’, -
OCOR’, -OCONR’R", or a linjing group with a reactive group bonded thereto
capable of covalently linking/a cytotoxic compound to a cell binding agent
(CBA), provided that onlyone of L, L’", and L""" is the linking group with the
reactive group bondedhereto;

M is -H or gfation;
R. for eagh occurrence, is independently selected from the group

consisting of A, an optionally substituted linear, branched or cyclic alkyl,

hgferoatoms independently selected from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6
heteroatoms independently selected from O, S, N and P;

R’ and R’ are each independently selected from -H, -OH, -OR, -NHR, -
N(R)2, -COR, an optionally substituted linear, branched or cyclic alkyl. alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -

(CH,CH;0),-R%, and an optionally substituted 3- to 18-membered heterocyclic
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ring having 1 to 6 heteroatoms independently selected from O, S, N and P;

R is -H or a substituted or unsubstituted linear or branched alkyl hayfng
1 to 4 carbon atoms, or the linking group with the reactive group bonded fhereto;
n’ is an integer from 1 to 24;

5 G is selected from -CH- or -N-;

10 -NOs,. -NCO. -NR’COR"’, -SR, -SOR’. -SOsR’.
-SO-NR’R™, cyano, an azido, -COR’, -OCOR’, gfid -OCONR’R”’; and
Rg is -H, -R. -OR. -SR, -NR'R"’, -NO»/or halogen.

119.  The method of claim 118, wherein P5 is H/and the compound of (10’) is reacted

with the monomer compound of (d) to form a compound of (I’).

15 120.  The method of claim 118, whereig/P; is P»; the monomer compound is

represented by formula (c):

20 wherein P, is an amine protecting group.

121.  The method of any one of claims 118-120, wherein X, is mesylate.
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122. A method of preparing a compound of formula (13),

wherein:

L', L', and L are the same or differghit, and are independently -H, an
optionally substituted linear, branched or ¢
from 1 to 10 carbon atoms, a polyethyleg€ glycol unit -(OCH>CH,),-R",

10 halogen, guanidinium [-NH(C=NH)NH,], -OR, -NR’R"’, -NO,, -NR'COR"’, -
SR, -SOR’, -SO;R’, -SO3M, -OS .-SO,NR’R", cyano, an azido, -COR’, -

OCOR’, -OCONR’R™, or a linjfing group with a reactive group bonded thereto

lic alkyl, alkenyl or alkynyl having

capable of covalently linking/a cytotoxic compound to a cell binding agent
(CBA). provided that zerg/or one of L’. L*’, and L""" is the linking group with
15 the reactive group bonged thereto;
M is -H or afation;
R, for eagh occurrence, is independently selected from the group
consisting of A1, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or Akynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
20 (CH.CH£O),-R, an optionally substituted aryl having 6 to 18 carbon atoms, an
ally substituted 5- to 18-membered heteroaryl ring containing one or more
>roatoms independently selected from nitrogen, oxygen, and sulfur, or an
ptionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6
heteroatoms independently selected from O, S, N and P;
R™ and R’ are each independently selected from -H, -OH, -OR, -NHR, -
N(R),, -COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -

(CH>CH,0),-R", and an optionally substituted 3- to 18-membered heterocyclic
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123,

10
124,

15
125.

20
126.

ring having 1 to 6 heteroatoms independently selected from O, S, N and P;
R is -H or a substituted or unsubstituted linear or branched alkyl hayfng

1 to 4 carbon atoms, or the linking group with the reactive group bonded fhereto;

n' is an integer from 1 to 24;

G is selected from -CH- or -N-;

P, is an alcohol protecting group; and.

X3is —CL.

The method of claim 122, wherein the compound of forpfula (2) is selected from

the group consisting of:

SSRyo1
/OV\OAVO\/\NWRTQD
o]
OH
o} OH ~
P : (2¢); and

The method of claim 12Z£ or 123, wherein the alcohol protecting group is a silyl

protecting group.

The method of ¢faim 124, wherein the silyl protecting group is the silyl
protecting grgfip is dimethylisopropylsilyl, diethylisopropylsilyl,
dimethylhgxylsilyl. trimethylsilyl. triisopropylsilyl. tribenzylsilyl, triphenylsilyl.
2-norbofnyldimethylsilyl, feri-butyldimethylsilyl, fert-butyldiphenylsilyl, 2-

yethylsilyl (TEOC), or [2-(trimethylsilyl)ethoxy]methyl.

he method of claim 125, wherein the silyl protecting group is triethylsilyl,

triisopropylsilyl, or tert-butyldimethylsilyl.

The method of claim 126, wherein the silyl protecting group is tert-

butyldimethylsilyl.
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128.

129.

130.

131.

132.

133,

134,

The method of any one of claims 122—-127, wherein the chlorinating reagent is
selected from the group consisting of carbon tetrachloride, methanesulfonyl
chloride, sulfuryl chloride, thionyl chloride, cyanuric chloride. N-
chlorosuccinimide, phosphorus(V) oxychloride, phosphorus pentachlgfide, and

phosphorus trichloride.

The method of claim 128, wherein the chlorinating reagent is pAethanesulfonyl

chloride.

The method of any one of claims 122-129, wherein thg/chlorinating reagent is
reacted with a compound of formula (2) in the presgfice of a non-nucleophilic

base.

The method of claim 130, wherein the non-pficleophilic base is triethylamine,
imidazole, diisopropylethylamine, pyridigf, 2.6-lutidine, dimethylformamide,

1.8-diazabicyclo[5.4.0Jundec-7-ene (DBU). or tetramethylpiperidine .
The method of claim 131, whereiyfthe non-nucleophilic base is pyridine.

The method of any one of clgfms 122-132, wherein the the chlorinating reagent

is reacted with a compoun of formula (2) in a polar aprotic solvent.

The method of claim £33, wherein the polar aprotic solvent is N, V-

dimethylformamidf or dimethylacetamide.

A method of pfeparing a compound of formula (14),

o
P 9 G Xa
(13)

with an alcohol deprotecting reagent. wherein:
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L’, L, and """ are the same or different, and are independently -H, a
optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl haying

from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH>CH»),-R",

(CBA), provided that zero or one of L, L”*, and L""" is th¢/linking group with
the reactive group bonded thereto;

M is -H or a cation;

R, for each occurrence, is independently sflected from the group
consisting of -H, an optionally substituted liner, branched or cyclic alkyl.
alkenyl or alkynyl having from 1 to 10 car

(CH,CH,0),-R", an optionally substitut

n atoms, a polyethylene glycol unit -
aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membgfed heteroaryl ring containing one or more
heteroatoms independently selecteg from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-gfembered heterocyclic ring containing 1 to 6
heteroatoms independently sflected from O, S, N and P;

R’ and R are eac/f independently selected from -H, -OH, -OR, -NHR, -
N(R),, -COR, an optiogally substituted linear, branched or cyclic alkyl. alkenyl
or alkynyl having fifm 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,>CH-»0),-R¢/and an optionally substituted 3- to 18-membered heterocyclic
ring having 16 6 heteroatoms independently selected from O, S, N and P;
£ -H or a substituted or unsubstituted linear or branched alkyl having
on atoms. or the linking group with the reactive group bonded thereto;
n'is an integer from 1 to 24;
G is selected from -CH- or -N-;
P, is an alcohol protecting group; and,

X31s —Cl.
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136.

138.

139.

140.

141.

SSR
/OV\OAVO\AN/WR100 HNJK/‘?f dit

The method of claim 135, wherein the compound of formula (13) is selected

from the group consisting of:

(0]

/O A3

_0
Pi (13b); P

NO,

/13c); and

_0 X
Py *(13A)

wherein R is a (C;-Cs)alkoxy; and Ryg; is a (C-Cs)fAkyl. pyridyl or
nitropyridyl (e.g., 4-nitropyridyl).

The method of claim 135 or 136, wherein the pcohol protecting group is a silyl

protecting group.

The method of claim 137, wherein the Alyl protecting group is the silyl
protecting group is dimethylisopropflsilyl, diethylisopropylsilyl,
dimethylhexylsilyl, trimethylsily)/ triisopropylsilyl, tribenzylsilyl, triphenylsilyl,

2-norbornyldimethylsilyl, reribdutyldimethylsilyl, rert-butyldiphenylsilyl, 2-

reaggnt is tetra-n-butylammonium fluoride, tris(dimethylamino)sulfonium
Aluorotrimethylsilicate, hydrogen fluoride or a solvate thereof, hydrogen
fluoride pyridine, silicon tetrafluoride, hexafluorosilicic acid, cesium fluoride,
hydrochloric acid, acetic acid, trifluoroacetic acid, pyridinium p-toluensulfonate,

p-toluenesulfonic acid (p-TsOH), formic acid, periodic acid.

The method of claim 141, wherein the alcohol deprotecting agent is hydrogen

fluoride pyridine.
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143.

20

A method of preparing a compound of formula (15):

wherein:

L’, L, and L""" are the same or diffey/nt, and are independently -H, an
optionally substituted linear, branched or c¢fclic alkyl, alkenyl or alkynyl having
e glycol unit -(OCH,CH,),-R",

2]. -OR. -NR'R"’, -NO,, -NR’COR"’, -

from 1 to 10 carbon atoms, a polyethyl

halogen. guanidinium [-NH(C=NH)

hfieroatoms independently selected from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6
heteroatoms independently selected from O, S, N and P;

R’ and R’ are each independently selected from -H, -OH. -OR, -NHR, -
N(R)2. -COR, an optionally substituted linear, branched or cyclic alkyl. alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -

(CH>CH,0),-R", and an optionally substituted 3- to 18-membered heterocyclic
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ring having 1 to 6 heteroatoms independently selected from O, S, N and P;
R® is -H or a substituted or unsubstituted linear or branched alkyl hayfng
1 to 4 carbon atoms, or the linking group with the reactive group bonded fhereto;
n' is an integer from 1 to 24;
5 G is selected from -CH- or -N-;
X318 —Cl; and

X4 is a sulfonate ester or an activated ester (preferably/ a sulfonate ester).

144.  The method of claim 143, wherein the compound of forpfula (14) is selected

from the group consisting of:

0. Q R
. \/\O/\/ \/\NW 100
0

10 Ho Xs (14b); and Xa (14¢); and

- X3(14A),

wherein R is a (Ci-Cs)alkoyfy; and Ry is a (C-Cs)alkyl., pyridyl or

nitropyridyl (e.g.. 4-nitropyfidyl).

145.  The method of claim JA3 or 144, wherein the sulfonating reagent is
15 methansufonyl anhydride, methanesufonyl chloride. p-toluenesulfonyl chloride,

4-bromobenzengfulfonyl chloride, or trifluoromethanesulfonyl anhydride.

146.  The methog/of claim 145, wherein the sulfonate ester represented by X is

147. e/method of claim 146, wherein the sulfonate ester represented by X is

20

The method of any one of claims 143—-147, wherein the sulfonate ester is reacted

with a compound of formula (14) in the presence of a non-nucleophilic base

The method of claim 148, wherein the non-nucleophilic base is triethylamine,
imidazole, diisopropylethylamine, pyridine, 2,6-lutidine, dimethylformamide,

1.8-diazabicyclo[5.4.0]Jundec-7-ene (DBU), or tetramethylpiperidine.
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150.

15,

15

20

The method of claim 149, wherein the amine base is diisopropylethylamine.

A method of preparing a compound of formula (20):

(20)
or a salt thereof, said method comprising reacting a bromina/ng or iodinating

reagent with a compound of formula (14),

(14)
wherein:

L’, L, and L"" are the same or ¢ffferent, and are independently -H, an
optionally substituted linear, branched/or cyclic alkyl, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a polyefiylene glycol unit -(OCH,CH»),-R",

)NH,], -OR, -NR'R’’, -NO,, -NR’COR"’, -

SO;sM. -SO,NR’R, cyano, an azido, -COR’, -

halogen, guanidinium [-NH(C=
SR, -SOR’, -SO,R’, -SO;M,
OCOR’, -OCONR’R™’", orA linking group with a reactive group bonded thereto
capable of covalently lifking a cytotoxic compound to a cell binding agent

(CBA), provided thgfzero or one of L’, L™’, and L""" is the linking group with

ptionally substituted 5- to 18-membered heteroaryl ring containing one or more
heteroatoms independently selected from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6
heteroatoms independently selected from O, S, N and P;

R’ and R are each independently selected from -H, -OH, -OR, -NHR, -
N(R),. -COR, an optionally substituted linear, branched or cyclic alkyl. alkenyl

or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
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(CH,CH,0),-R%, and an optionally substituted 3- to 18-membered heterocycli
ring having 1 to 6 heteroatoms independently selected from O, S, N and P;
R is -H or a substituted or unsubstituted linear or branched alkyl Aaving
1 to 4 carbon atoms, or the linking group with the reactive group bongfd thereto;
5 n'is an integer from 1 to 24;
G is selected from -CH- or -N-;
X318 —Cl; and
Xsis —Bror -L.

152.  The method of claim 151, wherein the compound of [frmula (14) is selected

10 from the group consisting of:

/O\/\O/\/O\/\ N /\/\H/R 100

HO X3 (14b), (14c), and

15

(16)

or a salt thereof, said method comprising reacting a compound of formula (15)
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15

20

(15)

with a monomer compound of formula (b),

wherein:

R, Ry’, Ry, and Ry are each independegfly selected from the group
consisting of -H, an optionally substituted lingdr, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbfn atoms, a polyethylene glycol unit
-(CH,CH»0),-R¢, halogen, guanidinium/f-NH(C=NH)NH;], -OR, -NR’R"’,
-NO,, -NCO, -NR’COR"", -SR, -SO), -SO,R’, -SO3H, -OSO3H.
-SO,NR’R™, cyano, an azido, -COR’, -OCOR’. and -OCONR’R"’;

L', L, and L**" are thefame or different, and are independently —H, an
optionally substituted linear
" a polyethylene glycol unit (OCH,CH,),-R",
halogen, guanidinium ANH(C=NH)NH,], -OR, -NR’R”", -NO,, -NR’COR"’, -
SR, -SOR’, -SO,R’/-SO3M., -OSO3M, -SO;NR’R"’, cyano, an azido, -COR’, -
OCOR’, -OCO

capable of coyalently linking a cytotoxic compound to a cell binding agent

ranched or cyclic alkyl, alkenyl or alkynyl having

from 1 to 10 carbon ator

'R, or a linking group with a reactive group bonded thereto

M is —H or a cation;

R. for each occurrence, is independently selected from the group
consisting of —H, an optionally substituted linear, branched or cyclic alkyl.
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit
—(CH»CH»0),-R", an optionally substituted aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membered heteroaryl ring containing one or more

heteroatoms independently selected from nitrogen, oxygen, and sulfur, or an
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optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6
heteroatoms independently selected from O, S, N and P;

R™ and R’ are each independently selected from —H, -OH., -OR, -
-NR3, -COR, an optionally substituted linear, branched or cyclic alkyl/alkenyl or

5 alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol upft —

(CH,CH-0),-R", and an optionally substituted 3- to 18-membernfd heterocyclic
ring having 1 to 6 heteroatoms independently selected from (), S, N and P;

R® is —H or a substituted or unsubstituted linear or Jranched alkyl having
1 to 4 carbon atoms, or the linking group with the reactfe group bonded thereto;

10 n’ is an integer from 1 to 24;
G is selected from —CH- or —-N-;
X318 —Cl; and

X4 is a sulfonate ester or an activated ester (preferably, a sulfonate ester).

15 155.  The method of claim 154, wherein thg/compound of formula (15) is selected

from the group consisting of:

0
HNM{SSRW
X4 v (15b); Xs X3 (15¢); and
NO,
X3 (15A),

and the monogfer compound of formula (b) is represented by the following

—N OH

0}

20 formula:

(b1)
wherein Rgo is a (C-Cs)alkoxy; and R, is a (C;-Cs)alkyl, pyridyl or
nitropyridyl (e.g.. 4-nitropyridyl).

The method of claim 154 or 155. wherein the compound of formula (15) is

reacted with a monomer compound of formula (b) in the presence of a base.
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157.
158.
5
159.
160.
10
15

The method of claim 156, wherein the base is sodium carbonate, potassium

carbonate, cesium carbonate, sodium hydride, or potassium hydride.

The method of any one of claims 154-157, wherein the compound of fgfmula
(15) is reacted with a monomer compound of formula (b) in the preg#nce of a

polar aprotic solvent.

The method of claim 158, wherein the polar aprotic solvent j

dimethylacetamide.

A method of preparing a compound of formula (16):

R;’. R»". R3’, and Ry are each independently selected from the group
onsisting of -H, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit
-(CH2CH»0),-R¢, halogen, guanidinium [-NH(C=NH)NH,], -OR, -NR’R"’,
-NO,, -NCO, -NR'COR"", -SR, -SOR’, -SO:R’, -SO3H, -OSOsH.
-SO,NR’R”’, cyano, an azido, -COR’, -OCOR’, and -OCONR’'R"’;
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L', L’’, and L’ are the same or different, and are independently —H, a
optionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl haying

from 1 to 10 carbon atoms, a polyethylene glycol unit (OCH>CH,),-R®

(CBA), provided that zero or one of L, L”*, and L""" is th¢/linking group with
the reactive group bonded thereto;

M is —H or a cation;

R, for each occurrence, is independently sflected from the group
consisting of —H, an optionally substituted lingdr, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 car

~(CH,CH»0),-R", an optionally substit

n atoms, a polyethylene glycol unit
>d aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membgfed heteroaryl ring containing one or more
heteroatoms independently selecteg from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-gfembered heterocyclic ring containing 1 to 6
heteroatoms independently sflected from O, S, N and P;

R’ and R’ are eac/ independently selected from —H, -OH, -OR, -NHR,

-NR», -COR, an optiogflly substituted linear, branched or cyclic alkyl. alkenyl or

n’ is an integer from 1 to 24;

G is selected from —CH- or —N-;
X3is —Cl; and

Xsis —Bror-L
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161.  The method of claim 160, wherein the compound of formula (20) is selected

from the group consisting of:

e}
/0\/\0/\/0\/\“/\/*?{100 HNJJ\/X
(20b); Xs\/©\«

(0]

Ag A3 xa

NO,
x5\©\/x3{20A)1

5 and the monomer compound of formula (b) is repregnted by the following

formula:

wherein Rgg is a (Ci-Ca)alkoyh; and R g is a (C-Cs)alkyl, pyridyl or

nitropyridyl (e.g., 4-nitropyfidyl).

10 162. The method of claim A0 or 161, wherein the compound of formula (20) is

reacted with a mongfmer compound of formula (b) in the presence of a base.

163. The method of£laim 162, wherein the base is sodium carbonate, potassium

carbonate, ¢fsium carbonate, sodium hydride, or potassium hydride.
164.  The mgfhod of claim 163, wherein the base is potassium carbonate.

15 165. Thf method of any one of claims 160-164, wherein the compound of formula
0) is reacted with a monomer compound of formula (b) in the presence of a

polar aprotic solvent.

The method of claim 165, wherein the polar aprotic solvent is

dimethylacetamide.
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167. A method of preparing a compound of formula (16):

"
>
L |
. N
R (0] S X
1 G 3
‘ N
R2 Rg
© (16)

R’ R¢

or a salt thereof, said method comprising reacting a compoun/ of formula (14)

1
L
L'\~ |
HO X %
G
(14)
5 with a monomer compound of formula (b),
R1.
R,
R4’

wherein:
R, Ry’, Ry, and Ryfire each independently selected from the group
consisting of -H., an optigffally substituted linear, branched or cyclic alkyl,
10 alkenyl or alkynyl havig from 1 to 10 carbon atoms, a polyethylene glycol unit
-(CH-CH»0),-R., hflogen, guanidinium [-NH(C=NH)NH,], -OR, -NR'R"’,
-NO,, -NCO, -NK'COR"", -SR, -SOR’, -SO,R’, -SO3H, -OSO3H,
-SO.NR’R™’, fyano, an azido, -COR’, -OCOR’, and -OCONR’R"’;
L A", and """ are the same or different, and are independently —H, an
15 optiona)fy substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having
to 10 carbon atoms, a polyethylene glycol unit <(OCH,CH,),-R",
hgfogen, guanidinium [-NH(C=NH)NH,], -OR, -NR'R"*, -NO,, -NR’COR"’, -

R, -SOR’, -SO:R’, -SO3M, -OSO;M. -SO;NR’R"’, cyano, an azido, -COR’, -

fror

OCOR’. -OCONR’R™, or a linking group with a reactive group bonded thereto
capable of covalently linking a cytotoxic compound to a cell binding agent
(CBA), provided that zero or one of L, L"*, and L""’ is the linking group with
the reactive group bonded thereto;

M is —H or a cation;

257



R, for each occurrence, is independently selected from the group
consisting of —H, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene gly
—(CH»CH»0),-R", an optionally substituted aryl having 6 to 18 carbopfatoms, an

5 optionally substituted 5- to 18-membered heteroaryl ring containing'one or more
heteroatoms independently selected from nitrogen, oxygen, and fulfur, or an
optionally substituted 3- to 18-membered heterocyclic ring cghitaining 1 to 6
heteroatoms independently selected from O, S, N and P;
R* and R’ are each independently selected fron/—H, -OH. -OR, -NHR,
10 -NR;, -COR, an optionally substituted linear, branchfd or cyclic alkyl, alkenyl or
alkynyl having from 1 to 10 carbon atoms, a polyfthylene glycol unit —
(CH>CH,0),-R", and an optionally substituted/3- to 18-membered heterocyclic
ring having 1 to 6 heteroatoms independeni}f selected from O, S, N and P;
R® is —H or a substituted or unsubAtituted linear or branched alkyl having
15 1 to 4 carbon atoms, or the linking grgip with the reactive group bonded thereto;
n’ is an integer from 1 to 2
G is selected from CH0Or —N-; and

X::, is —Cl.

168.  The method of claim 16/, wherein the compound of formula (14) is selected

20 from the group consifing of:

(@]
N/\./\H/Rmn HN)I\/7-:‘SSR’01

o)

HO Xs (14b); HO X (14¢): and
NO,

HO\/©\«X3 (14A),

wherein R g is a (C;-Cs)alkoxy; and R g is a (C-Cy)alkyl, pyridyl or
nitropyridyl (e.g., 4-nitropyridyl), and the monomer compound of formula (b) is

represented by the following formula:
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=N OH

0]

(b1)

wherein Rgg is a (C;-Cs)alkoxy; and Rg is a (C-Cs)alkyl, pyrj
nitropyridyl (e.g.. 4-nitropyridyl).

169.  The method of claim 167 or 168, wherein the compound 4f formula (14) is
5 reacted with a monomer of formula (b) in the presencg/of an alcohol activating

agent.

170.  The method of claim 169, wherein the alcohol/ctivating agent is

triphenylphosphine.

171.  The method of any one of claims 167 /170, wherein the compound of formula
10 (14) is reacted with a monomer of fgfrmula (b) in the presence of an

azodicarboxylate.

172.  The method of claim 171, wherein the azodicarboxylate is selected from the
| azodicarboxylate (DEAD), diisopropyl

azodicarboxylate (DIAD), 1.1°-(azodicarbonyl)dipiperidine (ADDP). and
15 ditertbutyl azodicagpoxylate (DTAD).

group consisting of: diet

173. A method of pparing a compound of formula (18):

or a pharmaceutically acceptable salt thereof, said method comprising reacting a

compound of formula of (16):
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.
L % I
R\ N o) Ny X
N
R2l \HHRS
0 (16)

with a reduced monomer of formula (d):

P;
HO N— R
N
T
0
R4 R3
(d)

wherein:

L’, L, and L""" are the same or differght, and are independently -H, an
optionally substituted linear, branched or cy€lic alkyl, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylege glycol unit -(OCH,CH,),-R",
halogen. guanidinium [-NH(C=NH)M1,]. -OR, -NR'R*’, -NO,, -NR’COR"’", -
SR. -SOR’. -SO;R’, -SOs;M, -OSQ¥M. -SO,NR’R"", cyano, an azido, -COR’, -
OCOR’, -OCONR’R™’, or a linjing group with a reactive group bonded thereto
capable of covalently linking/a cytotoxic compound to a cell binding agent
(CBA), provided that zergfor one of L’, L"*, and L"*" is the linking group with

the reactive group bongled thereto;

heferoatoms independently selected from nitrogen, oxygen, and sulfur, or an
Optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6
heteroatoms independently selected from O, S, N and P;

R’ and R’ are each independently selected from -H, -OH. -OR, -NHR, -
N(R)2. -COR, an optionally substituted linear. branched or cyclic alkyl. alkenyl

or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit —
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(CH,CH;0),-R%, and an optionally substituted 3- to 18-membered heterocyclig
ring having 1 to 6 heteroatoms independently selected from O, S, N and P;
R is -H or a substituted or unsubstituted linear or branched alkyl Aaving
1 to 4 carbon atoms, or the linking group with the reactive group bongfd thereto;
5 n’ is an integer from 1 to 24;
G is selected from -CH- or -N-;
R, Ra, R3. R4, Ry’ Ry’ R3’, and Ry’are each indepeng€ntly selected from
the group consisting of -H, an optionally substituted lineay/branched or cyclic
alkyl. alkenyl or alkynyl having from 1 to 10 carbon atgfns, a polyethylene
H(C=NH)NH,]. -OR,
-SO;R’, -SOsH, -OSO3H,

" and -OCONR’'R"’;

10 glycol unit -(CH,CH,0),-R., halogen. guanidinium )
-NR’'R”’, -NO», -NCO, -NR’COR"’, -SR, -SOR’
-SO,NR’R™’, cyano, an azido, -COR’, -OCOR/

Rgis -H, -R, -OR, -SR, -NR'R"’, -
X318 —Cl; and

/), or halogen;

15 P3 is H or an amine protecting/roup.

174.  The method of claim 173, wherejh the compound of formula (16) is selected

from the group consisting of:

(16b); (16¢); and

NO

(16A),

and the reduced monomer of formula (d) is represented by the following

formula:



1773,

176.

1:77.

178.

¥79:

180.

181.

wherein R g is a (C-Cs)alkoxy; and Ry is a (C-Cs)alkyl, pyridyl or
nitropyridyl (e.g., 4-nitropyridyl).

The method of claim 173 or 174, wherein the compound of formula (1

reacted with a monomer compound of formula (d) in the presence of/a base.

The method of claim 175, wherein the base is sodium carbonatg/potassium

carbonate, cesium carbonate, sodium hydride, or potassium

The method of any one of claims 173-176, wherein the fompound of formula
(16) is reacted with a monomer compound of formul(d) in the presence of a

polar aprotic solvent.

The method of claim 177, wherein the polar gfrotic solvent is dimethylacetamide

or dimethylacetamide.

The method of any one of claims 173/178., wherein the compound of formula
(16) is reacted with reduced monoifer of formula (d), wherein P53 is H, to form a

compound of formula (I"):

R4

Thy method of claim 180, wherein the amine protecting group is selected from
¢ group consisting of 2-trimethylsilylethyl.(2-phenyl-2-trimethylsilyl)ethyl,
triissopropylsiloxy. 2-(trimethylsilyl)ethoxymethyl, allyloxycarbonyl. 9-
fluorenylmethoxycarbonyl, 2-(trimethylsilyl)ethoxycarbonyl, and 2, 2,2,2-

trichloroethoxycarbonyl.
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182.  The method of claim 180 or 181, wherein the compound of formula (18) is
further reacted with an amine deprotecting reagent to form a compound of

formula (I'):

5 183. The method of claim 182, wherein the amine deproyfcting reagent is selected
from the group consisting of tetra-n-butylammopfum fluoride, acetic acid,
hydrogen fluoride pyridine, cesium fluoride, pAperidine, morpholine, or

trifluoroacetic acid.

184.

10

or a salt thereof, sg/d method comprising reacting a compound of formula (15)

P3
.
HO N= R,
N
Rﬁﬂﬂ/ Rz
(8]
R4 R3
(d)

wherein:
R;. Ra. R3, and Ry are each independently selected from the group

consisting of -H, an optionally substituted linear, branched or cyclic alkyl,
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alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unj
-(CH,CH;0),-R¢, halogen, guanidinium [-NH(C=NH)NH,]., -OR. -NR'R"",
-NO,, -NCO, -NR'COR"", -SR, -SOR’, -SO;R", -SOsH, -OSOsH,
-SO.NR’R™, cyano, an azido, -COR’, -OCOR’, and -OCONR’'R™’;

L', L, and L*"" are the same or different, and are independfntly —H. an
optionally substituted linear, branched or cyclic alkyl, alkenyl opfalkynyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit -(OC ACH-),-R".
halogen. guanidinium [-NH(C=NH)NH-]. -OR, -NR'R"", NO,, -NR’COR"’, -
SR, -SOR’, -SO,R’, -SO3M, -OSO3M, -SO,NR’R™, cyfno, an azido, -COR’, -
OCOR’, -OCONR’R"’, or a linking group with a regftive group bonded thereto
capable of covalently linking a cytotoxic compouy/d to a cell binding agent
(CBA), provided that zero or one of L', L™, apfl """ is the linking group with
the reactive group bonded thereto;

M is —H or a cation;

R, for each occurrence, is indgfendently selected from the group
consisting of —H, an optionally subgtituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from /£ to 10 carbon atoms, a polyethylene glycol unit
—(CH,CH,0),-R", an optionAly substituted aryl having 6 to 18 carbon atoms, an
optionally substituted 5- tf 18-membered heteroaryl ring containing one or more

heteroatoms independeAitly selected from nitrogen, oxygen, and sulfur, or an

having 1 to 6 heteroatoms independently selected from O, S. N and P;

R® is —H or a substituted or unsubstituted linear or branched alkyl having
1 to 4 carbon atoms, or the linking group with the reactive group bonded thereto;
n’ is an integer from 1 to 24;
G is selected from —CH- or —N-;
X318 —Cl;
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X4 1s a sulfonate ester or an activated ester (preferably, a sulfonate esteyf,
and

P53 is H or an amine protecting group.

185.  The method of claim 184, wherein the compound of formula (15) is felected

5 from the group consisting of:
o]
/O\/\O/\/O‘/\N Rioo HNJ\/Y
/\/I
X4 X3 (15b); %4 (15¢); and

NO,
x4\©\,X3

wherein Rgg is a (C;-Cs)alkoxy; and Rjgfs a (C-Cs)alkyl, pyridyl or

nitropyridyl (e.g., 4-nitropyridyl).

10 186. The method of claim 184 or 185, yherein the compound of formula (15) is

reacted with a monomer compg/find of formula (d) in the presence of a base.

187.  The method of claim 186, Aherein the base is sodium carbonate, potassium

carbonate, cesium carbghate, sodium hydride, or potassium hydride.
188.  The method of clayh 187, wherein the base is potassium carbonate.

15 189. The method offany one of claims 184—188, wherein the compound of formula

190. ethod of claim 189, wherein the polar aprotic solvent is

methylacetamide.

The method of any one of claims 184—190, wherein the compound of formula
(15) is reacted with the monomer compound of formula (d), wherein Ps is H, to

form a compound of formula (17°):
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L 7 I
e % 0 HN—, R
N
RG R2
(17) <

192.  The method of any one of claims 184—190, wherein P53 is an afiine protecting

group.

193.  The method of claim 192, further comprising the step of reacting the compound
5 of formula (17) with an amine deprotecting reagent

formula (17°):

form a compound of

L
L" yZ |
Xa \G L R]
N
;:é Ry
17
(17 Ry
194. ‘ein the compound of formula (17) is selected

N o\/(j\,xs
Nwﬂom
(17b): é ° (17¢); and

10

wherein Rgg 1s a (C1-Cs)alkoxy; and Ry is a (C-Cs)alkyl, pyridyl or
nitropyridyl (e.g., 4-nitropyridyl).

The method of claim 193 or 194, wherein the amine deprotecting reagent is

selected from the group consisting of tetra-n-butylammonium fluoride, acetic
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196.

acid, hydrogen fluoride pyridine, cesium fluoride, piperidine, morpholine, or

trifluoroacetic acid.

A method of preparing a compound of formula (17):

wherein:

-SO-)R’R™’, cyano, an azido, -COR’, -OCOR’, and -OCONR'R"™’;

L', L, and L*"" are the same or different, and are independently —H. an
ptionally substituted linear, branched or cyclic alkyl, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit (OCH,CH,),-R",
halogen. guanidinium [-NH(C=NH)NH,]. -OR, -NR’R*’, -NO,, -NR’'COR"’, -
SR, -SOR’, -SO3R’, -SO3M, -OSO3M, -SO,NR’R"’, cyano, an azido. -COR’, -
OCOR’, -OCONR’R", or a linking group with a reactive group bonded thereto

capable of covalently linking a cytotoxic compound to a cell binding agent
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(CBA), provided that zero or one of L’, L*, and L""’ is the linking group with
the reactive group bonded thereto;

M is —H or a cation;

R, for each occurrence, is independently selected from the gro
consisting of —H, an optionally substituted linear, branched or cyclif alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethyfene glycol unit
—(CH2CH,0),-R", an optionally substituted aryl having 6 to /8 carbon atoms, an
optionally substituted 5- to 18-membered heteroaryl ring ghntaining one or more
heteroatoms independently selected from nitrogen, oxy#en, and sulfur, or an
optionally substituted 3- to 18-membered heterocycl€ ring containing 1 to 6
heteroatoms independently selected from O, S, NAnd P;

R’ and R’ are each independently selefted from —H. -OH. -OR, -NHR.
-NR;, -COR, an optionally substituted linegf, branched or cyclic alkyl, alkenyl or
alkynyl having from 1 to 10 carbon aton, a polyethylene glycol unit
-(CH2CH»0),-R", and an optionally s#bstituted 3- to 18-membered heterocyclic
ring having 1 to 6 heteroatoms indgpendently selected from O, S, N and P;

R® is —H or a substituted/6r unsubstituted linear or branched alkyl having
1 to 4 carbon atoms, or the lifking group with the reactive group bonded thereto;

n’ is an integer [r 1to24;

G is selected frgfm —CH- or —-N-;

X318 —Cl; a

P53 is H opan amine protecting group.

The methodAf claim 196, wherein the compound of formula (14) is selected

from the Zroup consisting of:

S8Ry

0]
OM\O/\/O\/\N/\/\Irm 00 HNJ\/7T

o]
Ho X (14b);MO Xs (14c);
NO,

HO\/©\/X3(14A)‘

wherein R g is a (C;-Cs)alkoxy; and Ry is a (C;-Cs)alkyl. pyridyl or
nitropyridyl (e.g.. 4-nitropyridyl).
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198. The method of claim 196 or 197, wherein the compound of formula (14) is
reacted with a monomer of formula (b) in the presence of an alcohol activatj

agent.

199.  The method of claim 198, wherein the alcohol activating agent is

5 triphenylphosphine.

200. The method of any one of claims 196 —199, wherein the comypound of formula

(14) is reacted with a monomer of formula (b) in the presgfice of an

azodicarboxylate.

201.
10

202.
15

203.

204. Th€ method of claim 203, further comprising the step of reacting the compound
20 f formula (17) with an amine deprotecting reagent to form a compound of

formula (17°):
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205. The method of claim 204, wherein the compound of formula (J/7) is selected

from the group consisting of:

/O\/\O/\/O\/\N/\/\n/ R100
P3

S5Rym

(17¢); and

wherein R g is a (C;-Cs)alkoxf; and Ry, is a (C;-Cs)alkyl. pyridyl or

nitropyridyl (e.g.. 4-nitropyfidyl).

206. The method of claim 2#4 or 205, wherein the amine deprotecting reagent is
selected from the gyfup consisting of tetra-n-butylammonium fluoride, acetic
10 acid, hydrogen fJfioride pyridine, cesium fluoride, piperidine, morpholine, or

trifluroacetic

17
(17) 4 Ry

or a salt thereof, said method comprising reacting a compound of formula (20)
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Xs
(20)

with a monomer compound of formula (d),
Py
N—,

HO 0 R|
N
pe @ %Rz

wherein:

Ri. Ra, R3. and Ry are each independently glected from the group
consisting of -H, an optionally substituted linegf, branched or cyclic alkyl.
alkenyl or alkynyl having from 1 to 10 carbgh atoms, a polyethylene glycol unit
-(CH»CH-0),-R, halogen, guanidinium J/NH(C=NH)NH,], -OR, -NR'R"’,
-NO,, -NCO, -NR'COR"", -SR, -SOR/, -SO:R’, -SO3H, -OSOsH.
-SO.NR’R™, cyano, an azido, -CO}, -OCOR’, and -OCONR’R’";

L', L, and L""" are the gime or different, and are independently —H, an
optionally substituted linear, Jfranched or cyclic alkyl. alkenyl or alkynyl having
from 1 to 10 carbon atoms/a polyethylene glycol unit (OCH,CH,),-R",
halogen, guanidinium [ANH(C=NH)NH;], -OR, -NR’R"", -NO,, -NR’COR"’, -
SR, -SOR’, -SO,R’_/S05M. -OSOsM, -SO,NR’R™’, cyano, an azido, -COR’, -
OCOR’, -OCONRY'R"’, or a linking group with a reactive group bonded thereto
capable of covAlently linking a cytotoxic compound to a cell binding agent
(CBA), proyided that zero or one of L', L", and L™’ is the linking group with
the reactfe group bonded thereto;

M is —H or a cation;

R, for each occurrence, is independently selected from the group

onsisting of —H, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit
—(CH,CH»0),-R", an optionally substituted aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membered heteroaryl ring containing one or more
heteroatoms independently selected from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6

heteroatoms independently selected from O, S. N and P;
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R’ and R*" are each independently selected from —H, -OH, -OR, -NHR
-NR,, -COR, an optionally substituted linear, branched or cyclic alkyl, alkep/1 or
alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit
-(CH>CH»0),--R", and an optionally substituted 3- to 18-membered hgferocyclic

5 ring having 1 to 6 heteroatoms independently selected from O, S, Yand P;

R®is —H or a substituted or unsubstituted linear or branclfd alkyl having
1 to 4 carbon atoms, or the linking group with the reactive grgfup bonded thereto;

n’ is an integer from 1 to 24;

G is selected from —CH- or —N-;

10 X;is —Cl;
X5 is —Br or —I; and

P3 is H or an amine protecting group.

208. The method of claim 207, wherein the copfAipound of formula (20) is selected

from the group consisting of:
0

o o R HN SSRyo01
g O

Q
15 Xs Xs (20b); %s X (20c): and
NO,

Xs\/ﬁj\zxqzom.

wherein Rjgg is a (f1-Cs)alkoxy; and Ryg is a (C-Cs)alkyl, pyridyl or
nitropyridyl (e.#£. 4-nitropyridyl).

209.  The methogf of claim 207 or 208, wherein the compound of formula (20) is

20 reacted fith a monomer compound of formula (d) in the presence of a base.

210. Thg/method of claim 209, wherein the base is sodium carbonate, potassium

arbonate, cesium carbonate, sodium hydride, or potassium hydride.
The method of claim 210, wherein the base is potassium carbonate.

The method of any one of claims 207-211, wherein the compound of formula
(20) is reacted with a monomer compound of formula (d) in the presence of a

polar aprotic solvent.
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213.

214,

5
215.
216.

10
217

The method of claim 212, wherein the polar aprotic solvent is

dimethylacetamide.

The method of any one of claims 207-213, wherein the compound of fgfmula

The method of any one of claims 207-213, #herein P is an amine protecting

group.
The method of claim 215, further copiprising the step of reacting the compound

of formula (17) with an amine depfotecting reagent to form a compound of

formula (17°):

The phAethod of claim 216, wherein the compound of formula (17) is selected

frofn the group consisting of:
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Ps © ,
N o X3 i
NWQCLDME Nj’ﬁc
- mb);é -
NO»
SO
N o X3
Nwmhﬂe
é ? (17A).

wherein R g 18 a (C-Cs)alkoxy; and Ry is a (C-Cyfalkyl, pyridyl or
nitropyridyl (e.g.. 4-nitropyridyl).

5 218. The method of claim 216 or 217, wherein the¢/amine deprotecting reagent is
selected from the group consisting of tetrg/n-butylammonium fluoride. acetic
acid, hydrogen fluoride pyridine, cesiuph fluoride, piperidine, morpholine, or

trifluroacetic acid.

219. A method of preparing a compgfind of formula (177):

L
(9] H N_"- R1
N
Re R>
0]
R4 Rs :

, said method comprising reacting a compound of formula (19)

10

L

X3 \G | 0 N= R:
Rm%&
(%) ° Re Ry
with an imine reducing agent, wherein:
R;, Ra, Rs, and Ryare each independently selected from the group
consisting of -H, an optionally substituted linear, branched or cyclic alkyl,

alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit

-(CH,CH»0),-R., halogen, guanidinium [-NH(C=NH)NH,], -OR, -NR'R"’,
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-NO,, -NCO, -NR’COR"", -SR, -SOR’, -SO,R’, -SO3H, -OSO3H,
-SO,NR’R™, cyano, an azido, -COR’, -OCOR’, and -OCONR’R"’;

L', L, and L*"" are the same or different, and are independently /H. an
optionally substituted linear, branched or cyclic alkyl, alkenyl or alkypyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit (OCH,CH,/-R",
halogen, guanidinium [-NH(C=NH)NH,], -OR, -NR’R"’, -NO,,/NR’COR"’, -
SR, -SOR’, -SO2R’, -SOs;M, -OSO3M, -SO-NR’R™’, cyano, gf azido, -COR’, -
OCOR’, -OCONR’R"’, or a linking group with a reactive group bonded thereto
capable of covalently linking a cytotoxic compound to £ cell binding agent
(CBA), provided that zero or one of L', L"", and L"" /is the linking group with
the reactive group bonded thereto;

M is —H or a cation;

R, for each occurrence, is independghitly selected from the group
consisting of —H, an optionally substitutgdl linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 1ff carbon atoms, a polyethylene glycol unit
—(CH>CH,0),-R", an optionally sybstituted aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-gfembered heteroaryl ring containing one or more
heteroatoms independently sflected from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- tf 18-membered heterocyclic ring containing 1 to 6
heteroatoms independgfitly selected from O, S, N and P;

R’ and R*” g£ each independently selected from —H, -OH, -OR, -NHR,
-NR,, -COR, an gptionally substituted linear, branched or cyclic alkyl, alkenyl or
alkynyl havingfrom 1 to 10 carbon atoms, a polyethylene glycol unit —
(CH,CH,QY,-R°, and an optionally substituted 3- to 18-membered heterocyclic
ring hav/g 1 to 6 heteroatoms independently selected from O, S, N and P;

R® is —H or a substituted or unsubstituted linear or branched alkyl having
1 6 4 carbon atoms, or the linking group with the reactive group bonded thereto;
n’ is an integer from 1 to 24;

G is selected from —CH- or —N-; and
X3is =Cl.

275



220. The method of claim 219, wherein the compound of formula (19) is selected

from the group consisting of:

o} (o] Rioo
- \/\o/\/ \/\N/\/\rr HNWSSR\Q\

\,/@\f )
N 2 L 0\/©\/ X3
N \p[ome Npﬂl\ﬂe

o}

(16c¢); and

S wherein Rgg is a (C-Csz)alkoxy; and Rjg; is a (CyfC5)alkyl, pyridyl or

nitropyridyl (e.g., 4-nitropyridyl).

221.  The method of claim 219 or 220, wherej the imine reducing reagent is a

hydride reducing reagent.

222, The method of claim 221, wherejf the imine reducing reagent is sodium

10 borohydride, sodium triacetoxyf borohydride, sodium cyanoborohydride, lithium
aluminum hydride, hydrog

(9-BBN), diisobutylaluminium hydride (DIBAL),
iBHy4). potassium borohydride (KBH4), or sodium bis(2-

gas, ammonium formate, borane, 9-
borabicyclo[3.3.1]nona
lithium borohydride
methoxyethoxy)alfminumhydride (Red-Al) .

15 223, The method gfclaim 222, wherein the imine reducing reagent is sodium

triacetoxy Jforohydride (NaBH(OAc)3).

L-

224. A metfod of preparing a compound of formula (18),
L" L
/Pa I X
Ry N o PO N=, Ry
N
o} o]
K R f8) Re” Ry

or a pharmaceutically acceptable salt thereof, said method comprising reacting a

compound of formula of (17):
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(7) 0

with a monomer of formula (b):

Ry

Rz

Ry’ R4

wherein:
5 X3 is =Cl;
P; is H or an amine protecting gfoup;
L’, L, and L""" are the samyf or different, and are independently -H, an
optionally substituted linear, braglhed or cyclic alkyl, alkenyl or alkynyl having
lyethylene glycol unit -(OCH>CH»),-R",
10 halogen, guanidinium [-NEAC=NH)NH,], -OR, -NR'R"*, -NO,, -NR’COR"", -
SR. -SOR’, -SO1R’, -SOEM, -OSO3M. -SO.NR’R™, cyano, an azido. -COR’, -
OCOR’, -OCONR’

from 1 to 10 carbon atoms, a

. or a linking group with a reactive group bonded thereto
capable of covalefly linking a cytotoxic compound to a cell binding agent
(CBA), providgfl that zero or one of L’, L™", and L is the linking group with

15 the reactive £roup bonded thereto;

1s -H or a cation;

, for each occurrence, is independently selected from the group

1sting of -H, an optionally substituted linear, branched or cyclic alkyl,

enyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH.CH,0),-R°, an optionally substituted aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membered heteroaryl ring containing one or more
heteroatoms independently selected from nitrogen, oxygen, and sulfur, or an

optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6

heteroatoms independently selected from O, S, N and P;
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R’ and R are each independently selected from -H, -OH, -OR, -NHR,
N(R)a, -COR, an optionally substituted linear, branched or cyclic alkyl, alkeAyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit
(CH.CH-0),-R, and an optionally substituted 3- to 18-membered heyfrocyclic
5 ring having 1 to 6 heteroatoms independently selected from O, S, Yand P;
R®is -H or a substituted or unsubstituted linear or branchfd alkyl having
1 to 4 carbon atoms, or the linking group with the reactive grgfup bonded thereto;
n’ is an integer from 1 to 24;
G is selected from -CH- or -N-;
10 Ri.Ra2. R3, Ry, Ry’ Ry'. Ry, and Ry are each/ndependently selected from
the group consisting of -H, an optionally substituyfd linear, branched or cyclic
alkyl. alkenyl or alkynyl having from 1 to 10
{inium [-NH(C=NH)NH,], -OR,

rbon atoms, a polyethylene
glycol unit -(CH,CH»0),-R., halogen. gua
-NR’R™, -NO,, -NCO, -NR’COR™’, -SR/ -SOR’, -SO,R’, -SO3H. -OSO;sH,
15 -SO,NR’R™’, cyano, an azido, -COR’/-OCOR’, and -OCONR’R"’; and
Rgis -H, -R, -OR, -SR, -NI¥'R*’, -NO, or halogen;.

225. The method of claim 224, whefein the compound of formula (17) is reacted with

a monomer compound of fgmula (d) in the presence of a base.

226. The method of claim 2£5, wherein the base is sodium carbonate, potassium

20 carbonate, cesium ¢gdrbonate, sodium hydride, or potassium hydride.
227. : laim 226, wherein the base is potassium carbonate.

228. : of any one of claims 224-227, wherein the compound of formula

25 229. he method of claim 228, wherein the polar aprotic solvent is

dimethylformamide or dimethylacetamide.

The method of any one of claims 224-229, wherein the compound of formula
(17) 1s reacted with reduced monomer of formula (d). wherien P3 is H, to form a

compound of formula (I"):
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231.

232.

233.

Ry R,

R
Rs'
The method of any one of claims 224-229, wherein P3 is an agfine protecting

group.

The method of claim 231, wherein the amine protecting group is selected from

the group consisting of 2-trimethylsilylethyl,(2-pheyfyl-2-trimethylsilyl)ethyl,
triisopropylsiloxy, 2-(trimethylsilyl)ethoxymethyf, allyloxycarbonyl, 9-
fluorenylmethoxycarbonyl, 2-(trimethylsilyl)gfhoxycarbonyl, and 2, 2,2,2-

trichloroethoxycarbonyl.

The method of claim 231 or 232, whepin the compound of formula (18) is
further reacted with an amine deprgfecting reagent to form a compound of

formula (I'):

Ry
REI

Rs'



or a pharmaceutically acceptable salt thereof, said method comprising the stepy
of:
(1) reacting a sulfonating reagent or an esterification reagent with the copfpound

of formula (14),

5 (14)

to form a compound of formula (15):

or a salt thereof:
(2) reacting the compound of formula (}5) with a monomer compound of

10 formula (b),

or A salt thereof: and
3) reacting the compound of formula of (16) with a reduced monomer of

formula (d):

Ps
HO = Ry
N
R@m R,
[0}
R4 Ra
(d)
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to form a compound of formula (19), or a pharmaceutically acceptable salt
thereof, wherein:

L, L, and L*"" are the same or different, and are independently A, an
optionally substituted linear, branched or cyclic alkyl, alkenyl or alkypyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH,CH, ){-R",
halogen, guanidinium [-NH(C=NH)NH,], -OR, -NR’R"’, -NO,,/NR’COR"’, -
SR, -SOR’, -SO2R’, -SOs;M, -OSO3M, -SO-NR’R™’, cyano, gf azido, -COR’, -
OCOR’, -OCONR’R"’, or a linking group with a reactive group bonded thereto
capable of covalently linking a cytotoxic compound to £ cell binding agent
(CBA), provided that zero or one of L', L"", and L"" /is the linking group with
the reactive group bonded thereto;

M is -H or a cation:

R, for each occurrence, is independghitly selected from the group
consisting of -H, an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 1ff carbon atoms, a polyethylene glycol unit -
(CH2CH,0),-R", an optionally subftituted aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-gfembered heteroaryl ring containing one or more
heteroatoms independently sflected from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- tf 18-membered heterocyclic ring containing 1 to 6
heteroatoms independeAitly selected from O, S, N and P;

R’ and R*” g each independently selected from -H, -OH, -OR, -NHR, -
N(R),, -COR, anptionally substituted linear, branched or cyclic alkyl, alkenyl
or alkynyl hayfng from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,QY,-R°, and an optionally substituted 3- to 18-membered heterocyclic
ring hav/g 1 to 6 heteroatoms independently selected from O, S, N and P;

R® is -H or a substituted or unsubstituted linear or branched alkyl having
1 6 4 carbon atoms, or the linking group with the reactive group bonded thereto;

n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;

R, Rs, R3, Ry, Ry, Ry, Ry, and Ry are each independently selected from
the group consisting of -H., an optionally substituted linear, branched or cyclic
alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene
glycol unit -(CH>CH»0),-R¢, halogen, guanidinium [-NH(C=NH)NH-], -OR,
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-NR’'R"”’, -NO,, -NCO, -NR’COR"", -SR, -SOR’, -SO,R’, -SO3H, -OSO3H,
-SO,NR’R™, cyano, an azido, -COR’, -OCOR’, and -OCONR’R’";
Re is -H, -R, -OR, -SR, -NR'R"’, -NO, or halogen;
X318 —CI;
3 X4 1s a sulfonate ester or an activated ester (preferably, a suffonate ester);
and

P53 is H or an amine protecting group.

236. A method of preparing a compound of formula (18),

L
L
‘e ®
R, 0 = = Ry
G
N
Rz RS Rz'
9]
18
Ry Ra U8 Ry Ry
10 or a pharmaceutically acceptable salt thfreof, said method comprising the steps

of:

with a monomer

(18)

or a salt thereof; and
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(2) reacting the compound of formula of (16) with a reduced monomer of

formula (d):
P3
N—,

HO % R;
Ri Ry
(d)
to form a compound of formula (18), or a pharmaceutically gfceptable salt
5 thereof, wherein:
L’, L, and L"*" are the same or different, and gpfe independently -H, an
optionally substituted linear, branched or cyclic alkyf, alkenyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylene glycopinit -(OCH,CH,),-R",
halogen, guanidinium [-NH(C=NH)NH,], -OB/ -NR'R"’, -NO,, -NR'COR"’, -
10 SR, -SOR’, -SO,R’, -SO3M. -OSOsM, -SOANR’R’’, cyano, an azido, -COR’, -
OCOR’, -OCONR’R™’, or a linking groyfp with a reactive group bonded thereto
capable of covalently linking a cytotghic compound to a cell binding agent
(CBA), provided that zero orone g L’, L"", and L""’ is the linking group with
the reactive group bonded ther
15 M is -H or a cation;
R, for each occuryfnce, is independently selected from the group
consisting of -H, an opfionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl hfiving from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH;0),-R/an optionally substituted aryl having 6 to 18 carbon atoms, an

20

R and R are each independently selected from -H. -OH, -OR, -NHR, -
25 (R)a2. -COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH,0),-R", and an optionally substituted 3- to 18-membered heterocyclic
ring having 1 to 6 heteroatoms independently selected from O, S. N and P;
R®is -H or a substituted or unsubstituted linear or branched alkyl having

1 to 4 carbon atoms, or the linking group with the reactive group bonded thereto;
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n’ is an integer from 1 to 24;
G is selected from -CH- or -N-;
Ri, Ra, R3. R4, Ry", R2°, R3’, and Ry are each independently selecyfd from
the group consisting of -H, an optionally substituted linear, branched ¢f cyclic
5 alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a poly
glycol unit -(CH,CH»0),-R., halogen, guanidinium [-NH(C=NBEANH-], -OR,
-NR’R"’, -NO», -NCO, -NR’COR”’, -SR, -SOR’, -SO;R’, -$03H, -OSOsH,

-SO,NR’R™, cyano, an azido, -COR’, -OCOR’, and -OCONR’'R’";
Rgis -H, -R, -OR, -SR, -NR’R”’, -NO, or halog€n;

10 X318 —Cl; and

ylene

P3is H or an amine protecting group.

237. A method of preparing a compound of formyfa (18),

or a salt thereof;
(2) reacting a compound of formula (20) or a salt thereof with a

monomer compound of formula (b),
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formula (d):

BA), provided that zero or one of L', L*’, and L’ is the linking group with
the reactive group bonded thereto;

M is -H or a cation;

R, for each occurrence, is independently selected from the group
consisting of -H. an optionally substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -

(CH,CH,0),-R, an optionally substituted aryl having 6 to 18 carbon atoms, an
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238.

239.

optionally substituted 5- to 18-membered heteroaryl ring containing one or mo,
heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a
optionally substituted 3- to 18-membered heterocyclic ring containing 1 y6 6
heteroatoms independently selected from O, S, N and P;

R’ and R’ are each independently selected from -H, -OH, -AR, -NHR, -
N(R),, -COR, an optionally substituted linear, branched or cyclifalkyl, alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene £lycol unit -
(CH,CH-0),-R%, and an optionally substituted 3- to 18-mginbered heterocyclic
ring having 1 to 6 heteroatoms independently selected ffom O. S, N and P;

R is -H or a substituted or unsubstituted lingfr or branched alkyl having
1 to 4 carbon atoms, or the linking group with the/eactive group bonded thereto;

n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;

R, Rs, R3, Ry, Ry, Ry, Ry, and Ky are each independently selected from
the group consisting of -H, an optiongfly substituted linear, branched or cyclic
alkyl, alkenyl or alkynyl having frghn 1 to 10 carbon atoms, a polyethylene
glycol unit -(CH,CH»0),-R., hgfogen, guanidinium [-NH(C=NH)NH-]. -OR,
-NR'R™’, -NO,, -NCO, -NR’ZOR"’, -SR, -SOR’, -SO,;R’, -SO3H, -OSOsH,
-SO:NR’R™, cyano, an ayfdo, -COR’, -OCOR’, and -OCONR’'R’’;

Rgis -H, -R. -GR, -SR, -NR’R"", -NO», or halogen;

X3 1s —CI;

X5 is =Brr -I; and

P3 is Hfor an amine protecting group.

The methfd of claim 235, 236 or 237, wherein the compound of formula (16) is

reacteg/with reduced monomer of formula (d), wherien Pz is H. to form a

corgpound of formula (I'):

Rs

The method of claim 235, 236 or 237, wherein P; is an amine protecting group.
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240. The method of claim 239, wherein the compound of formula (18) is further

reacted with an amine deprotecting reagent to form a compound of formula

241.

to form a com

o1/ salt thereof;
2) reacting the compound of formula (15) with a reduced monomer compound

of formula (d).

Ps
HO N—, R
N
0
R4 R3
(d)
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to form a compound of formula (17):

5 (b)
to form a compound of formula (18), or #pharmaceutically acceptable salt
thereof, wherein:
L, L, and """ are the sagfe or different, and are independently -H, an
optionally substituted linear, bry
olyethylene glycol unit -(OCH>CH»),-R",
(C=NH)NH;], -OR, -NR'R"", -NO,, -NR’COR"’, -
sM. -OSO3M, -SO,NR’R™’, cyano, an azido, -COR’, -

ched or cyclic alkyl, alkenyl or alkynyl having
10 from 1 to 10 carbon atoms,
halogen. guanidinium [-
SR, -SOR’, -SO:R’, -§
OCOR’, -OCONR’J"’, or a linking group with a reactive group bonded thereto
capable of coval

15 (CBA), provi

tly linking a cytotoxic compound to a cell binding agent

d that zero or one of L', L, and L*"" is the linking group with
the reactivg/eroup bonded thereto;

is -H or a cation;

R, for each occurrence, is independently selected from the group
sisting of -H, an optionally substituted linear, branched or cyclic alkyl.

20 fllkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH-0),-R", an optionally substituted aryl having 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membered heteroaryl ring containing one or more
heteroatoms independently selected from nitrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-membered heterocyclic ring containing 1 to 6

heteroatoms independently selected from O, S, N and P;
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R’ and R are each independently selected from -H, -OH, -OR, -NHR,
N(R)a, -COR, an optionally substituted linear, branched or cyclic alkyl, alkeAyl
or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit
(CH.CH-0),-R, and an optionally substituted 3- to 18-membered heyfrocyclic
5 ring having 1 to 6 heteroatoms independently selected from O, S, Yand P;
R®is -H or a substituted or unsubstituted linear or branchfd alkyl having
1 to 4 carbon atoms, or the linking group with the reactive grgfup bonded thereto;
n’ is an integer from 1 to 24;
G is selected from -CH- or -N-;
10 Ri.Ra2. R3, Ry, Ry’ Ry'. Ry, and Ry are each/ndependently selected from
the group consisting of -H, an optionally substituyfd linear, branched or cyclic
alkyl. alkenyl or alkynyl having from 1 to 10
glycol unit -(CH,CH»0),-R., halogen. gua
-NR’R”’, -NO,, -NCO, -NR’COR"’, -SR
15 -SO>NR’R”’, cyano, an azido, -COR’
Rgis -H, -R, -OR, -SR, -NJj;
X518 —CI;

drbon atoms. a polyethylene
{inium [-NH(C=NH)NH,], -OR,
-SOR’, -SO,R’, -SO3'H, -OSO3H,
-OCOR’. and -OCONR’R"";

R, -NO,, or halogen;

X4 is a sulfonate esteyfor an activated ester (preferably, a sulfonate ester);
P, is an alcohol prfiecting group: and

20 P3 is H or an agfine protecting group.

242, ing a compound of formula (18),

L
/Pa & I - L
N o ~
G
\HKIRS mw/
(18) E é

r a pharmaceutically acceptable salt thereof, said method comprising the steps
of:
(1) reacting the compound of formula (14)
L
L'~ | L
HO~ A, X3
G

(14)
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15

with a reduced monomer compound of formula (d),
Py
A
N—,

HO

to form a compound of fgfmula (18), or a pharmaceutically acceptable salt
thereof, wherein:

BT and

]

" are the same or different, and are independently -H, an
optionally substypfuted linear, branched or cyclic alkyl, alkenyl or alkynyl having
from 1 to 10 ghrbon atoms, a polyethylene glycol unit -(OCH,CH,),-R",

halogen. gfanidinium [-NH(C=NH)NH,], -OR, -NR'R"’, -NO,, -NR’COR"’, -

cghpable of covalently linking a cytotoxic compound to a cell binding agent
(CBA), provided that zero or one of L', L*", and L*"" is the linking group with
the reactive group bonded thereto;

M is -H or a cation;

R, for each occurrence, is independently selected from the group
consisting of -H, an optionally substituted linear, branched or cyclic alkyl,

alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
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243.

(CH,CH,0),-R", an optionally substituted aryl having 6 to 18 carbon atoms, a
optionally substituted 5- to 18-membered heteroaryl ring containing one or
heteroatoms independently selected from nitrogen. oxygen, and sulfur, opfan
optionally substituted 3- to 18-membered heterocyclic ring containing/l to 6
heteroatoms independently selected from O, S. N and P;

R’ and R’’ are each independently selected from -H, -OF, -OR, -NHR, -
N(R),. -COR, an optionally substituted linear, branched or cyflic alkyl, alkenyl
or alkynyl having from 1 to 10 carbon atoms, a polyethyl
(CH,CH,0),-R", and an optionally substituted 3- to 18

from O, S, N and P;

e glycol unit -
1embered heterocyclic
ring having 1 to 6 heteroatoms independently select

R® is -H or a substituted or unsubstituted Jhear or branched alkyl having
1 to 4 carbon atoms, or the linking group withhe reactive group bonded thereto;

n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;

R, R2, R3, R4, Ry, Ry, Ry, afd Ry are each independently selected from
the group consisting of -H. an optighally substituted linear, branched or cyclic
alkyl, alkenyl or alkynyl having/Arom 1 to 10 carbon atoms, a polyethylene
glycol unit -(CH,CH-»0),-R¢/halogen, guanidinium [-NH(C=NH)NH,]. -OR,
-NR'R™, -NO3, -NCO, -NR’COR"", -SR, -SOR’, -SO,R’, -SO3H. -OSOsH,
-SO>NR’R™, cyano, apfazido, -COR’, -OCOR’, and -OCONR’'R"™’;

Rg is -H, -RAOR. -SR, -NR'R"", -NOs, or halogen;

X3 18 —Clfand

P3 is Hfor an amine protecting group.

A methog/of preparing a compound of formula (18),

/P2
R N o 0 N:,,. Ry’
N N
R; ﬁ‘\ms RBI::LN/ %Rz
0 0
18 .
Ry Ra ) R4 Ra

or a pharmaceutically acceptable salt thereof, said method comprising the steps

of:

(1) reacting a halogenating reagent with the compound of formula (14)
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(14)

to form a compound of formula (20):

L
NG
Xs o | X3
(20)
or a salt thereof;
5 (2) reacting the compound of formula (20) with a rgfluced monomer compound

of formula (d),

to form a compound of formula (18), or a pharmaceutically acceptable salt
thereof, wherein:

L', L’  and L""" are the same or different, and are independently -H, an
optionally substituted linear, branched or cyclic alkyl. alkenyl or alkynyl having

from 1 to 10 carbon atoms, a polyethylene glycol unit -(OCH,CH,),-R",
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halogen, guanidinium [-NH(C=NH)NH,], -OR, -NR’R"*, -NO,, -NR'COR"’, -
SR, -SOR’, -SO;R’, -SO3M, -OSO3M, -SO,NR’R™, cyano, an azido, -COR/ -
OCOR’, -OCONR’R™", or a linking group with a reactive group bonded Yfereto
capable of covalently linking a cytotoxic compound to a cell binding gent
(CBA), provided that zero or one of L', L*", and L""" is the linking £roup with
the reactive group bonded thereto;

M is -H or a cation;

R, for each occurrence, is independently selected fybm the group
consisting of -H, an optionally substituted linear, brancjfed or cyclic alkyl,
alkenyl or alkynyl having from 1 to 10 carbon atomy/a polyethylene glycol unit -
(CH>CH-0),-R, an optionally substituted aryl hgfing 6 to 18 carbon atoms, an
optionally substituted 5- to 18-membered hetegbaryl ring containing one or more
heteroatoms independently selected from njfrogen, oxygen, and sulfur, or an
optionally substituted 3- to 18-membereg/heterocyclic ring containing 1 to 6
heteroatoms independently selected fyhm O, S, N and P;

R’ and R’ are each indepegfdently selected from -H, -OH, -OR, -NHR, -
N(R),, -COR, an optionally subAituted linear, branched or cyclic alkyl, alkenyl
or alkynyl having from 1 to JO carbon atoms, a polyethylene glycol unit -
(CH,CH;0),-R, and an ghtionally substituted 3- to 18-membered heterocyclic
ring having 1 to 6 hetegbatoms independently selected from O, S, N and P;

R is -H or gfubstituted or unsubstituted linear or branched alkyl having
1 to 4 carbon atophis. or the linking group with the reactive group bonded thereto;

n’ is agfinteger from 1 to 24;

G i¢/selected from -CH- or -N-;

1- R2, R3, R4. Ry™. R2™. Ry’, and Ry’are each independently selected from
the gybup consisting of -H, an optionally substituted linear, branched or cyclic
alj/1. alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene

lycol unit -(CH>CH»0),-R, halogen, guanidinium [-NH(C=NH)NH,], -OR,
-NR’R”’, -NO,, -NCO, -NR’COR"’, -SR. -SOR’, -SO,R’, -SO3H. -OSO;sH,
-SO,NR’R”’, cyano, an azido, -COR’, -OCOR’, and -OCONR'R"’;
Rgis -H, -R, -OR, -SR, -NR'R"’, -NO, or halogen;
X3 1s —ClI;
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X5 is —Br or —I; and

P3 is H or an amine protecting group.

244,  The method of claim 241, 242 or 243, wherein the compound of formul (16) is

reacted with reduced monomer of formula (d), wherien P3 is H, to [i

5 compound of formula (I"):
Ra2
245.  The method of any one of claims 241-243, wlferein P3 is an amine protecting
group.
246. The method of claim 245, wherein thg/Compound of formula (18) is further
10 reacted with an amine deprotectingfeagent to form a compound of formula (I'):

247.

or a pharmaceutically acceptable salt thereof, said method comprising the steps
of:
(1) reacting a sulfonating reagent or an esterification reagent with the compound

of formula (14)
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(14)

to form a compound of formula (15):

L
L'\~ L
X4 s | Xa
(15)
or a salt thereof;
5 (2) reacting the compound of formula (15) with a pbnomer compound of

formula (a),

or a salt thereof; and

(4) reacting the compound of formula (17") with a monomer of formula (b):

295



10

20

25

(b)

to form the compound of formula (I');
wherein:

L’, L, and L*"" are the same or different, and are ingfpendently -H, an
optionally substituted linear, branched or cyclic alkyl, alkghyl or alkynyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit AOCH,CH,),-R",
halogen, guanidinium [-NH(C=NH)NH,], -OR, -N 7, -NO,, -NR’COR’’, -
SR, -SOR’, -SO:R’, -SOsM, -OSO3M. -SO:NR’B/”, cyano, an azido, -COR’, -
OCOR’, -OCONR’R™’, or a linking group witjfa reactive group bonded thereto

capable of covalently linking a cytotoxic cgfmpound to a cell binding agent

d

(CBA), provided that zero or one of L', J/°’, and L""" is the linking group with
the reactive group bonded thereto;

M is -H or a cation;

R, for each occurrence, J£ independently selected from the group
consisting of -H, an optional)j substituted linear, branched or cyclic alkyl,
alkenyl or alkynyl havingArom 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH;0),-R, an opfionally substituted aryl having 6 to 18 carbon atoms, an
optionally substitutgfl 5- to 18-membered heteroaryl ring containing one or more
heteroatoms indgfiendently selected from nitrogen, oxygen, and sulfur, or an
optionally subftituted 3- to 18-membered heterocyclic ring containing 1 to 6
heteroatomy independently selected from O, S, N and P;

" and R*’ are each independently selected from -H, -OH, -OR, -NHR, -
. -COR, an optionally substituted linear, branched or cyclic alkyl, alkenyl
orfalkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
CH,CH,0),-R", and an optionally substituted 3- to 18-membered heterocyclic
ring having 1 to 6 heteroatoms independently selected from O, S, N and P;

R is -H or a substituted or unsubstituted linear or branched alkyl having
1 to 4 carbon atoms, or the linking group with the reactive group bonded thereto;

n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;
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Ri. R, R3, Ry, Ry7, Ry’ Ry, and Ry’are each independently selected fr
the group consisting of -H, an optionally substituted linear, branched or cycjfc

alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethyle

Rgis -H. -R, -OR, -SR, -NR’R™’, -NO,, or halogen;
X3 is —CI;
X4 is a sulfonate ester or an activated ester (preffrably, a sulfonate ester);
and

P> is an amine protecting group.

A method of preparing a compound of formyfa (I7),

to form a compound of formula (19):
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LPI
BN |
Xs N o N= R
N
RG R2
(19) <

or a salt thereof;
(2) reacting the compound of formula (19) with an imine redy€ing agent to form

a compound of formula (177):

15 OCOR’, -OCONR’R™’, or a linking group with a reactive group bonded thereto
cafable of covalently linking a cytotoxic compound to a cell binding agent
CBA), provided that zero or one of L', L™’ and L**" is the linking group with
the reactive group bonded thereto;
M is -H or a cation;
R, for each occurrence, is independently selected from the group
consisting of -H, an optionally substituted linear, branched or cyclic alkyl,

alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethylene glycol unit -
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(CH,CH,0),-R", an optionally substituted aryl having 6 to 18 carbon atoms, a
optionally substituted 5- to 18-membered heteroaryl ring containing one or
heteroatoms independently selected from nitrogen. oxygen, and sulfur, opfan
optionally substituted 3- to 18-membered heterocyclic ring containing/l to 6
5 heteroatoms independently selected from O, S, N and P;
R’ and R’’ are each independently selected from -H, -OF, -OR, -NHR, -

N(R),. -COR, an optionally substituted linear, branched or cyflic alkyl, alkenyl

or alkynyl having from 1 to 10 carbon atoms, a polyethyl
(CH,CH,0),-R", and an optionally substituted 3- to 18

from O, S, N and P;

e glycol unit -
1embered heterocyclic
10 ring having 1 to 6 heteroatoms independently select
R® is -H or a substituted or unsubstituted Jhear or branched alkyl having
1 to 4 carbon atoms, or the linking group withhe reactive group bonded thereto;
n’ is an integer from 1 to 24;
G is selected from -CH- or -N-;
15 R, R2, R3, R4, Ry, Ry, Ry, afd Ry are each independently selected from
the group consisting of -H. an optighally substituted linear, branched or cyclic
alkyl, alkenyl or alkynyl having/Arom 1 to 10 carbon atoms, a polyethylene
glycol unit -(CH,CH-»0),-R¢/halogen, guanidinium [-NH(C=NH)NH,]. -OR,
-NR'R™, -NO3, -NCO, -NR’COR"", -SR, -SOR’, -SO,R’, -SO3H. -OSOsH,
20 -SO>NR’R™, cyano, apfazido, -COR’, -OCOR’, and -OCONR’'R"";

Rg is -H, -RAOR. -SR, -NR'R"", -NOs, or halogen;
249. A method offpreparing a compound of formula (I7),

s

Ra' R-Ii-

or a pharmaceutically acceptable salt thereof. said method comprising the steps
of:
(1) reacting a brominating or iodinating reagent with a compound of formula

(14):
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(14)

or a salt thereof, to form a compound of formula (20):

or a salt thereof;

10 (3) reacting the

a compound of formula (17°):

or a salt thereof, and

(4) reacting the compound of (17°) with a monomer of formula (b):
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to form the compound of formula (I"), wherein
L, L, and L*"" are the same or different, and are indepgfidently -H, an
optionally substituted linear, branched or cyclic alkyl, alkeny)or alkynyl having
from 1 to 10 carbon atoms, a polyethylene glycol unit -(O¢H,CH,),-R",
halogen, guanidinium [-NH(C=NH)NH-], -OR, -NR'R/, -NO,, -NR’COR"’, -
SR, -SOR’, -SO2R’, -SO3M, -OSO;M, -SO.NR’R™
OCOR’, -OCONR’R", or a linking group with a

yano, an azido, -COR’, -
active group bonded thereto
capable of covalently linking a cytotoxic com

(CBA). provided that zero or one of L*, L”’

und to a cell binding agent
fand L*°7 is the linking group with
the reactive group bonded thereto;

M is -H or a cation;

R, for each occurrence, is igflependently selected from the group
consisting of -H, an optionally sfibstituted linear, branched or cyclic alkyl,
alkenyl or alkynyl having frg/a 1 to 10 carbon atoms, a polyethylene glycol unit -
(CH,CH»0),-R", an opti

optionally substituted

ally substituted aryl having 6 to 18 carbon atoms, an
to 18-membered heteroaryl ring containing one or more
heteroatoms indepepfiently selected from nitrogen, oxygen, and sulfur, or an

optionally substigfted 3- to 18-membered heterocyclic ring containing 1 to 6

»CH,0),-R", and an optionally substituted 3- to 18-membered heterocyclic
ng having 1 to 6 heteroatoms independently selected from O, S, N and P;

R is -H or a substituted or unsubstituted linear or branched alkyl having
1 to 4 carbon atoms, or the linking group with the reactive group bonded thereto;
n’ is an integer from 1 to 24;

G is selected from -CH- or -N-;
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Ri. R, R3, Ry, Ry7, Ry’ Ry, and Ry’are each independently selected fr
the group consisting of -H, an optionally substituted linear, branched or cycjfc

alkyl, alkenyl or alkynyl having from 1 to 10 carbon atoms, a polyethyle

Rgis -H. -R, -OR, -SR, -NR’R™’, -NO,, or halogen;
X318 —ClI; and

P, is an alcohol protecting group.

10 250. The method of any one of claims 235-249, whereip/the compound of formula

252.  The method of any one of claims 1-251, wherein G is -CH-.
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253. The method of any one of claims 1-252, wherein, when present, R¢ is -OMe, a

Ri, Rz, R3, Ry, Ry, Ry’ R3™ and Ry are all -H.

254.  The method of any one of claims 1-253, wherein one of L', L”’", and L’

represented by the following formula:
5 -Z-P-Z»-R,-] (A)

and the other two are the same or different, and are indepepflently selected from
-H, an optionally substituted linear, branched or cyclic g
ol unit -(CH,CH»0),-R.,
‘R, -NO,, -NR'COR™’,

yl, alkenyl or alkynyl

having from 1 to 10 carbon atoms, a polyethylene gl

halogen, guanidinium [-NH(C=NH)NH,], -OR, -

10 -SR. -SOR’, -SO,R’, -SO3H, -OSOsH. -SO;N
OCOR’. and -OCONR’R"";

one of the Z; and 7Z» is -C(=0)-, «

", cyano, an azido, -COR’, -

d the other is -NRs-;
P is an amino acid residue or afeptide containing between 2 to 20 amino
acid residues;
15 J is is a moiety comprisipf a reactive group that is capable of covalently
linking the cytotoxic compouyd to a cell-binding agent;
R, is an optionally fubstituted linear, branched or cyclic alkyl, alkenyl or
alkynyl having from 1 tf 10 carbon atoms; and,
Rs is -H or apfoptionally substituted linear or branched alkyl having 1 to

20 10 carbon atoms.

255.  The method ¢ claim 254, wherein one of L’, L” and L’” is represented by

256. method of claim 254, wherein one of L’, L™ and L™” is represented by

ormula (A), and the others are -H.

The method of claim 254, wherein L’ is represented by formula (A); and L™ and

L’ are both -H.

The method of any one of claims 254-257, wherein Ry is a linear, branched or

cyclic alkyl having 1 to 6 carbon atoms optionally substituted with halogen, -OH.

303



259.
5
260.
261.
10
15
20
262.

(C-Cy)alkyl, (C-Cy)alkoxy, halo(C,-Cs)alkyl, or a charged substituent or an

ionizable group Q.

The method of any one of claims 254-258, wherein J is NHR®', -COO
COE, wherein -COE represents a reactive ester, and R is -H or ling

branched alkyl having 1 to 4 carbon atoms optionally substituted

-OH or (C,-C3)alkoxy.

The method of claim 259, wherein J is -COOR® and R

The method of any one of claims 254-257, wherein

following formula:

-NR;5-P-C(=0)-(CR:Rp)n7/  (Bl):

or -
- Oor

ith halogen,

a (Cy-Cyalkyl.

is represented by the

-NR;5-P-C(=0)-Cy-(CR.Ri/J (B2);

-C(=0)-P-NRs-(CR,
-C(=0)-P-NR;s-Cy-(
wherein:

J is -COOR*®";

)m'J (Cl )1 or
aRh)m"J (Cz)

R is -H or linear orfbranched alkyl having 1 to 4 carbon atoms

optionally substituted wi

halogen, -OH or (C;-Cs)alkoxy;

R, and Ry, forfach occurrence, are each independently -H, (C;-Cs)alkyl

or a charged substiffient or an ionizable group Q:

m is an ifteger from 1 to 6;

s1s H or Me.

The method of claim 261 or 262, wherein m” is 0 or 1.

The compound of any one of claims 254-257, wherein L’ is represented by the

following formula:

-N RS"P‘C(:O)"(C RﬂRh)lll'S -Z°
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-C(=0)-P-NR5-(CR Ry),-S-Z° (C3).
wherein:
R, and Ry, for each occurrence, are each independently -H. (C,-CAalkyl
or a charged substituent or an ionizable group Q;
3 m is an integer from 1 to 6;

Z%is -H, -SRY, -C(=0)R™ or is selected from any one of fe following

formulas:
o O
U
(3T :
O 4
0 (al); (a2);

s u
s “(CHz)qJ“o—N

(ad); o (ad);
0
;\SNYO‘N i
0
0 (a7);
SOM 0
‘;‘s O U
0 (a9);
5 0
0
U
\)LN/\)LO'N
H o}
(al0);
0 U
;‘JHJ\)LO—N
O  (all) 0 (al2);
§ 0
O 0, U “f(/\/\lro o)
%ﬁ«\/to,m S Q
(0]
0 °  (a13) U (ald); or
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wherein:

q is an integer from 1 to 5;

n’ is an integer from 2 to 6;
5 U is -H or SO;M;

M is H", Na* or K*;

R%is a linear or branched alkyl having 1 to 6 carffbn atoms or is selected
from phenyl, nitrophenyl (e.g.. 2 or 4-nitrophenyl). djfiitrophenyl (e.g.. 2.4-
dinitrophenyl), carboxynitrophenyl (e.g., 3-carboxy-4-nitrophenyl), pyridyl or
10 nitropyridyl (e.g.. 4-nitropyridyl); and

R is a linear or branched alkyl havig& 1 to 6 carbon atoms.

265. The method of claim 264, wherein Z° is/SR® and R is a (C,-C3)alkyl, pyridyl or

nitropyridyl.

266. The method of any one of claimg261-265, wherein the charged substituent or an
{-Z’-SOs3H, -OPO3Ha, -Z’-OPO3H,, -PO3H,, -Z’-
POsH,, -CO,H, -Z’-CO>H/-NR | |R 5, or -Z’-NR | |R 2, or a pharmaceutically
acceptable salt thereof; Ar, ii) -N"R 4R sR 16X™ or -Z"-N*R 4R sR ¢X; Z" is an

15 ionizable group Q is i) -SO;3

optionally substitutef alkylene, an optionally substituted cycloalkylene or an
optionally substitfied phenylene; Ry, Ri2. Ry to Ry are each independently H
20

267. od of claim 266, wherein Q is SO3H or a pharmaceutically acceptable

he method of any one of claims 264-267, wherein R, and R}, are both -H and Rs

is H or Me.

The method of any one of claims 264-267, wherein -(CR,Rp)y,- is -(CH2)p-

C(Me»)- and m” is an integer from 1 to 5.
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270.

271,

273,

274.

The method of any one of claims 261-269, wherein P is a peptide containing

10 amino acid residues.

The method of claim 270, wherein P is a peptide containing 2 to 5 amipb acid

residues.

The method of claim 270, wherein P is Gly-Gly-Gly, Ala-Val. Yal-Ala. Val-Cit,
Val-Lys, Phe-Lys, Lys-Lys, Ala-Lys, Phe-Cit, Leu-Cit, Ile-CA, Trp, Cit, Phe-
Ala, Phc-Ng-losyl-Arg. Phe-Ng-nilro-Arg. Phe-Phe-Lys, DfPhe-Phe-Lys, Gly-
Phe-Lys, Leu-Ala-Leu, Ile-Ala-Leu, Val-Ala-Val, Alafeu-Ala-Leu, B-Ala-Leu-
Ala-Leu and Gly-Phe-Leu-Gly, Val-Arg, Arg-Val, Arg-Arg, Val-D-Cit, Val-D-
Lys, Val-D-Arg, D-Val-Cit, D-Val-Lys, D-Val-Hfrg, D-Val-D-Cit, D-Val-D-Lys,
D-Val-D-Arg, D-Arg-D-Arg, Ala-Ala, Ala-DAAla, D-Ala-Ala, D-Ala-D-Ala,
Ala-Met, or Met-Ala. . GIn-Val, Val-Gln, fIn-Ala, Ala-Gln, Asn-Ala, Ala-Asn.

The method of claim 270, wherein P i Gly-Gly-Gly. Ala-Val, Ala-Ala, Ala-D-
Ala, D-Ala-Ala, or D-Ala-D-Ala.

The method of any one of claighs 254-257, wherein L’ is represented by any one

of the following:
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wherein:
R/ is a (Ci-Cz)alkoxy;
*is —SR g ; and

Ryo; is a (C;-Cs)alkyl. pyridyl or nitropyridyl.

he method of any one of claims 62, 66. 67. 85,91, 94. 95, 113, 114, 116, 118,
119, 179, 182, 230, 233, 238, 240, 244, 246, 247, 248, and 249, wherein the

compound of formula (I') is represented by any one of the following:
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oyfa pharmaceutically acceptable salt thereof, wherein:
R00 is a (C-Cs)alkoxy;
7’ is =SRp; ; and
Rjg; 18 a (C-Csy)alkyl. pyridyl or nitropyridyl.

276.  The method of any one of claims 1-275, wherein, when present, R g is -OMe

and R g is Me or pyridyl.
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2717.

The method of any one of claims 1-253, wherein one of L’, L"’, and L*"" is
represented by the following formula:
-N(R%)-C(=0)-R*-S-Z° (B);

wherein:

R*is a linear or branched alkylene having 1 to 6 carbon atopfis, optionally
substituted with a charged substituent or an ionizable group Q;

Qisi)-SOsH. -Z’-SOsH, -OPO3H,, -Z’-OPOsH,. -PQfH,, -Z’-PO3H,. -
COzH, -Z°-CO;H, -NR R 2, or -Z’-NR ;R 2, or a pharmagfutically acceptable
salt thereof; or, ii) -N"R 4R ;sR s X™ or -Z’-N*R 4R sR fK™; Z” is an optionally
substituted alkylene, an optionally substituted cyclogfkylene or an optionally
substituted phenylene; Ry, Ry, R4, Ris and R ghe each independently H or an
optionally substituted alkyl; and X* is a pharrffaceutically acceptable anion;

R is -H or a linear or branched alky/having 1 to 6 carbon atoms;

Z%is -H, -SR?, -C(=0)R" or is sefected from any one of the following

formulas:




0
o o 7 o ©
;\Aﬁ@)kw;j A,
0 (all);
0
0 o 0, U E
é N/\/(O/Ni S Y
0 O i3y U (al4); or
SOM
;‘{‘SJ\/l\ﬂ/O‘-N
o)
o)
5 wherein:

q is an integer from 1 to 5;
R is a linear or branched ajyl having 1 to 6 carbon atoms or is selected
from phenyl, nitrophenyl, dinitifphenyl, carboxynitrophenyl, pyridyl and
nitropyridyl;
10 R® is a linear or binched alkyl having 1 to 6 carbon atoms
n’ is an integer from 2 to 6;
U is -H or -§0O;M; and

M is -H gfa cation.

278.  The method Af claim 277, wherein one of L’, L and L’” is represented by
15 formula (J), and the others are each independently -H, an linear or branched

alkyl bAving from 1 to 6 carbon atoms, halogen, -OH. (C,-Cg)alkoxy, or -NO,.

279. method of claim 278, wherein one of L’, L and L’ is represented by

ormula (B). and the others are -H.

The method of claim 278, wherein L’ is represented by formula (B); and L™ and

L’ are both -H.

The method of any one of claims 277-280, wherein Z is -SR%and R%is a (C)-
Cs)alkyl, pyridyl or nitropyridyl.
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282.

283.

287.

288.

289.

The method of any one of claims 277-281, wherein R is -H or -Me.

The method of any one of claims 277-282, wherein R is —(CHg)p—(CRt‘Rg 4
wherein R and R® are each independently selected from -H or a linear

branched alkyl having 1 to 4 carbon atoms; and p is 0, 1, 2 or 3.

The method of claim 283, wherein Rf and R® are the same or different, and are

selected from -H and -Me.
The method of claim 283, wherein R and R# are both - e; and p is 2.

The method of any one of claims 277-282, wherein/R" is a linear or branched
alkylene having 1 to 4 carbon atoms substituted fith a charged substituent or an

ionizable group Q.

The method of claim 286, wherein the chfirged substituent or an ionizable group
Qis: i) -SOsH, -Z’-SOsH. -OPO3H», -£’-OPOsH,, -POsH,, -Z’-POsH,, -COH. -
Z'-CO,H. -NR R 2. or -Z'-NR R/, or a pharmaceutically acceptable salt
thereof; or, ii) -N*R 4R sR 16X Ar -Z'-N*R 4R 5R 16X Z" is an optionally
substituted alkylene, an optigfially substituted cycloalkylene or an optionally
substituted phenylene; Rj/Rj2, R4 to R are each independently H or an

optionally substituted gikyl; and X™ is a pharmaceutically acceptable anion.

The method of claym 287, wherein Q is -SO3;H or a pharmaceutically acceptable

salt thereof.

The methog of any one of claims 277-280, wherein L’ is represented by the

formula:
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290.

wherein Ryg; is a (C1-C3)alkyl, pyridyl orAitropyridyl; and M is H*, Na* or K™,

The method of any one of claims 6246, 67, 85,91, 94,95, 113, 114, 116, 118,
119, 179, 182, 230, 233, 238. 24(0/244, 246, 247, 248, and 249, wherein the

compound of formula (I') is reffresented by any one of the following:
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‘NJ\/XSSRW

or a pharmaceutically acceptable salt thereof, wherein Rg; ig/a (C;-C3)alkyl,

pyridyl or nitropyridyl; and M is H", Na* or K*.
291.  The method of claim 289 or 290, wherein R o is metffyl or pyridyl.

5 292. The method of any one of claims 1-253, whereig/one of L’, L, and L’ is

represented by the following formula:

-W’'-R*-S-Z° (©):
wherein:
W’ is -N(R®)-;
10 R®is -H, a linear, branch¢d or cyclic alkyl, alkenyl or alkynyl having 1 to

10 carbon atoms or -(CH»-C —O),l—Rk__ wherein R is a -H, a linear, branched
cyclic alkyl having 1 to 6 cfrbon atoms, optionally bearing a secondary amino
(e.g., -NHR”") or tertiagf amino {-NR“”R'“:) group or a 5- or 6-membered
nitrogen containing hfterocycle, such as piperidine or morpholine, wherein R

and R'” are each j dependently a linear, branched. or cyclic alkyl, alkenyl or

" O (a3);
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6]
(als),
wherein:
R® )£ a linear or branched alkyl having 1 to 6 carbon atoms or is selected
10 from phghyl, nitrophenyl (e.g.. 2 or 4-nitrophenyl). dinitrophenyl (e.g.. 2 or 4-

nitroghenyl), carboxynitrophenyl (e.g., 3-carboxy-4-nitrophenyl), pyridyl or
niffopyridyl (e.g.. 4-nitropyridyl);

R is a linear or branched alkyl having 1 to 6 carbon atoms;

q is an integer from 1 to 5;

n is an integer from 2 to 6;

n’ is an integer from 1 to 24;

Uis -H or -SO3M;

M is -H or a cation, such as Na* or K.
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293.

294.

295.

296.

297.

298.

299.

301.

302.

The method of claim 292, wherein one of L’, L and L’” is represented by

formula (C), and the others are each independently -H, an linear or branche

by formula (C), and the others are -H.

The method of claim 292, wherein L’ is represented by formpfla (C); and L” and

L™ are both -H.
The method of any one of claims 292-295, wherein Z/is -SRYand R%is a (Cy-

Cs)alkyl, pyridyl or nitropyridyl.

The method of claims 292-296, wherein R¢ is #CH>-CH»-0),-R¥, wherein R is -

H. or a linear, branched. or cyclic alkyl havifg 1 to 6 carbon atoms.

The method of claim 297, wherein R* is H or -Me. and n is 3.

The method of any one of claims 29298, wherein R is a linear or branched

alkyl having 1 to 6 carbon atoms.

The method of claim 299, whgfein R* is ~(’CHg)p—(CRng)—. wherein R and R are
each independently selected from -H or a linear or branched alkyl having 1 to 4

carbon atoms; and p is /1, 2 or 3.

The method of clain/ 300, wherein R and R® are the same or different, and are

selected from -HAnd -Me; and p is 1.

The method A any one of claims 1-253. wherein L’ is represented by the

" and L™ are both H; and R gois a (C-Cs)alkoxy.

The method of any one of claims 62, 66, 67, 85, 91,94, 95, 113, 114, 116, 118,
119, 179, 182, 230, 233, 238, 240, 244, 246, 247, 248, and 249, wherein the

compound of formula (I') is represented by any one of the following:
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304.

305.

306.

0 O R
= \/\0/\/ \_/\.N/\/Y 100
o}
H
=N (0] (o) N—,
Nﬂwe MeO : jw-—N
o (0]

or a pharmaceutically acceptable salt thereof, wherein Ryg;is a (

pyridyl or nitropyridyl; and R g is a (C;-Cs)alkoxy.

The method of claim 302 or 303, wherein R g, 1s Me or

OMe.

The method of any one of claims 1-253, whereig/L." -NO5; and L and L™ are

both H..

The method of any one of claims 62, 66, #7. 85, 91,94, 95, 113, 114, 116, 118,
119, 179, 182, 230, 233. 238, 240, 244/246, 247, 248, and 249,wherein the

compound of formula (I") is represgfited by formula (IA):

or a pharmaceutically acceptable salt thereof.

The method of claim 307, wherein the reducing agent is selected from the group
consisting of: hydrogen gas, sodium hydrosulfite, sodium sulfide, stanneous

chloride, titanium (II) chloride, zinc, iron and samarium iodide.
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309. The method of claim 308, wherein the reducing agent is Fe/NH4Cl or Zn/NHy




CLAIMS

A method of preparing a compound of formula (3A),
NO,

P/O X

1 (3

or a salt thereof, said method comprising the steps of:

(1) introducing an alcohol protecting group onto one of the primary alcohols of a
compound of formula (1) by reacting the compound of formula (1A) with an

alcohol protecting reagent,

NO,
HO OH (1A)
to form a compound of formula (2A),
NO,
o} OH
P (2A),

or a salt thereof;, and
(i) reacting a halogenating reagent, a sulfonating reagent or an esterification
reagent with the compound of formula (2A),
wherein:

P1 is an alcohol protecting group; and,

X1 1s a leaving group selected from the group consisting of: -Br, -1, -Cl, a
sulfonate ester, and an activated ester (preferably, X is -Br, -1, or a sulfonate

ester).

The method of claim 1, wherein the sulfonate ester represented by X is

mesylate, tosylate, brosylate, or triflate, optionally, X1 is mesylate.

The method of claim 1, wherein the method comprising reacting the compound
of formula (2A) with a sulfonating reagent in the presence of a non-nucleophilic
base, optionally wherein: (i) the non-nucleophilic base is triethylamine,
imidazole, diisopropylethylamine, pyridine, 2,6-lutidine, dimethylformamide,

1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU), or tetramethylpiperidine; or (ii) the
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non-nucleophilic base is triethylamine or diisopropylethylamine.

The method of claim 1, wherein the sulfonating reagent is methanesulfonic

anhydride or methanesulfonyl chloride (MsCl)

A method of preparing a compound of formula (IA),

NO,
\/@\/ N
=N 0 0 N—
| 2
\ N\‘Q@OMe Meojég’/"‘ _
O 0]
(IA) ,
or a pharmaceutically acceptable salt thereof, said method comprising the steps
of:

(1) introducing an alcohol protecting group onto one of the primary alcohols of a

compound of formula (1A),

NO,
HO\/@\/OH (1A)

to form a compound of formula (2A),

NO,
P

(2) reacting the compound of formula (2A) with a halogenating reagent, a

(2A);

sulfonating reagent or an esterification reagent to form a compound of formula

(3A),
NO,
O,
24 " 3A);

(3) reacting the compound of formula (3A) with a monomer compound of the

HO N=
Meo]@ﬁn/%
0

(ay)

formula (a1),

to form a compound of formula (4A),
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NO,

N=,
O .,
P, /O\/©\/
N
MeO

© (4A);
(4) reacting the compound of formula (4A) with an imine reducing agent to form

a compound of formula (5A),
NO,

\/©\/O 2
P1/O \/CL"/N:% >
MeO
0o (5A);

(5) reacting the compound of formula (5A) with an alcohol deprotecting reagent

to form a compound of formula (6A),

NO,

HN—-
HO\/@\/O '
LA
MeO

o) ° (6A):
(6) reacting the compound of formula (6A) with a second halogenating reagent,
a second sulfonating reagent or a second esterification reagent to form a

compound of formula (7A),

NO,

Xz\/©\/o N
Me;@“/’\(@
o (7A); and

(7) reacting the compound of formula (7A) with a monomer compound of the

formula (bl),
=N OH

o)

(b1)
to form the compound of formula (IA); wherein:
P1 is an alcohol protecting group; and,
Xiand Xz are each independently a leaving group selected from the

group consisting of: -Br, -1, -Cl, a sulfonate ester and an activated ester.
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A method of preparing a compound of formula (IA),
NO,

\/@\/ N
—N 0) (o) N\//
| 4

N N\‘gc[ OMe MeO:CQ’/N 2z

o} o}

(1A) ,

or a pharmaceutically acceptable salt thereof, said method comprising the steps
of:

(1) introducing an alcohol protecting group onto one of the primary alcohols of

the compound of formula (1A),

NO,
HO\/@\/OH (1A)

to form a compound of formula (2A),

NO,
P~

(2) reacting a halogenating reagent, a sulfonating reagent or an esterification

(2A);

reagent with the compound of formula (2A) to form a compound of formula

(3A),
NO,
P1/O\/©\/ X

(3) reacting the compound of formula (3A) with a monomer compound of the

formula (bl),
=N OH

)

(3A);

(b1)

to form a compound of formula (4A),

° (4A);
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(4) reacting the compound of formula (4A) with an alcohol deprotecting reagent

to form a compound of formula (9A),

NO,

N=.
HO\/@\/O K
N
MeO

0 (9A)
(5) reacting a second halogenating reagent, a second sulfonating reagent or a
second esterification reagent with the compound of formula (9A) to form a

compound of formula (10A),

NO,

N—=_
X2 \/@\/ 0o -
N
MeO
(e}

(6) reacting the compound of formula (10A) with a monomer compound of the

formula (d1)

(10A);

(d9)
to form a compound of formula (18A),
NO,

Ps
=N o} o N—
| ~
S N\‘gc[ OMe MeO:CQ’/N _
o] O
(18A) ’
(7) when Ps is an amine protecting group; reacting the compound of formula
(18A) with an amine deprotecting reagent to form the compound of formula
(IA), wherein:
P3 is H or an amine protecting group;
P1 is an alcohol protecting group; and

X1 and Xz are each independently a leaving group selected from the

group consisting of: -Br, -1, -Cl, a sulfonate ester, and an activated ester.

The method of claim 5 or 6, wherein X1 is mesylate and X2 is mesylate.
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10.

11.

12.

A method of preparing a compound of formula (15A):
NO,

X4 % (15A),
or a salt thereof, said method comprising reacting a sulfonating reagent or an

esterification reagent with a compound of formula (14A),

NO,

HO %3(14A),
wherein:
X31is —Cl; and

X4 1s a sulfonate ester or an activated ester.

The method of claim 8, wherein the sulfonating reagent is methansufonyl
anhydride, methanesufonyl chloride, p-toluenesulfonyl chloride, 4-

bromobenzenesulfonyl chloride, or trifluoromethanesulfonyl anhydride.

The method of claim 8, wherein the sulfonate ester represented by X4 is

mesylate, tosylate, brosylate, or triflate, optionally X4 is mesylate.

The method of claim 8, wherein the sulfonate ester is reacted with a compound
of formula (14A) in the presence of a non-nucleophilic base, optionally wherein:
(1) the non-nucleophilic base is triethylamine, imidazole, diisopropylethylamine,
pyridine, 2,6-lutidine, dimethylformamide, 1,8-diazabicyclo[5.4.0]Jundec-7-ene
(DBU), or tetramethylpiperidine; or (ii) the non-nucleophilic base is
diisopropylethylamine.

A method of preparing a compound of formula (16A):

o
(16A),
or a salt thereof, said method comprising reacting a compound of formula (15A)
NO,
X4 % (15A),
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13.

14.

with a monomer compound of formula (b1),

=N OH
0]
(b1)
wherein:
X31is —Cl; and

X4 1s a sulfonate ester or an activated ester.

A method of preparing a compound of formula (17A):

(17A),

or a salt thereof, said method comprising reacting a compound of formula (15A)

NO,

X4\/©wxs (15A),

with a monomer compound of formula (d1),

P3
N OH
N
(6]
(dy)

wherein:
X31s —Cl;
X4 is a sulfonate ester or an activated ester; and

P3 is H or an amine protecting group.

A method of preparing a compound of formula (18A),
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NO,

P3
~N 0 0 N—
| .
x N\‘gc[ OMe MeO:CQ’/N =
o] o]
(18A)
or a pharmaceutically acceptable salt thereof, said method comprising the steps
of:

(1) reacting a sulfonating reagent or an esterification reagent with the compound

of formula (14A),

NO,
HO %3(14A),
to form a compound of formula (15A):
NO,
Xa %3 (15A),

or a salt thereof;

(2) reacting the compound of formula (15A) with a monomer compound of

formula (bl),
=N OH

o
(b1)

to form a compound of formula (16A):

(16A)
or a salt thereof; and
(3) reacting the compound of formula of (16A) with a reduced monomer of

formula (di):
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N OH
N
ﬁw)@EGMe
o

(d4)
to form a compound of formula (18A), or a pharmaceutically acceptable salt
thereof, wherein:
X3 is —Cl;
X4 is a sulfonate ester or an activated ester; and

P3 is H or an amine protecting group.

A method of preparing a compound of formula (IA),

NO,

o
=N o) 0 N—
| “

\ N\‘QQ:OMG MeO:CQ'/N _—

o} o]

(1A)

or a pharmaceutically acceptable salt thereof, said method comprising the steps
of:

(1) reacting a sulfonating reagent or an esterification reagent with the compound

of formula (14A)

NO,
HO %3 (14A),
to form a compound of formula (15A):
NO,
X4 % (15A),

or a salt thereof;
(2) reacting the compound of formula (15A) with a monomer compound of

formula (a1),

(ay)

to form a compound of formula (16A):
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NO,

(16A)
or a salt thereof;
(3) reacting the compound of formula (16A) with an imine reducing agent to

form a compound of formula (17°A):

NO,

pagece

or a salt thereof; and

; : \\\\

(A7°A),

(4) reacting the compound of formula (17°A) with a monomer of formula (b1):

—N OH
0

(b1)

to form the compound of formula (IA);
wherein:
X3 1s —Cl; and

X4 1s a sulfonate ester or an activated ester.
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