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 (14)
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,
\V/J:f::L\v/ 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 2
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);

187



(4) reacting the compound of formula (4A) with an alcohol deprotecting reagent

to form a compound of formula (9A),

NO,

N=.
HO\/@\/O N
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
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)@EGMG
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,

pageee

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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