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CLAIMS

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

0

0} H I
N~ Ri100
HN N)k/\/\ﬂ/
J\‘/ W(\H
(o] O

(2d)

or a salt thereof, said method comprising introducing an alcohol protecting group onto
one of the primary alcohols of a compound of formula (1d) by reacting the compound of

formula (1d) with an alcohol protecting reagent,

¢} H : O
N~ Rioo
HN N/U\/\/Y
A,
(o] (o]
HO. OH

(1d)
wherein P, is the alcohol protecting group; and R is (C;-C3)alkoxy.

A method of preparing a compound of formula (3d),

0} H I o}
HN)H/N\H/\Q/U\/\/\H/R“)O
V©y ) )
=] /O X1

1
(3d)

or a salt thereof, said method comprising reacting a halogenating reagent, a sulfonating

reagent or an esterification reagent with a compound of formula (2d),
0

(0] H =
HN/U\(N\"/\ﬁ/U\/\/\"/RWO
0] (o]
b0 OH

(2d)
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wherein P is an alcohol protecting group; X is a leaving group selected from the group
consisting of: -Br, -I, -Cl a sulfonate ester, and an activated ester (preferably, X is -Br, -,

or a sulfonate ester); and R is (C;-Cs)alkoxy.

A method of preparing a compound of formula (4d),

(4d)

or a salt thereof, said method comprising reacting a compound of formula (3d)

0} H 3 (0]
N A~ R1o0
HN N/u\/\/\n/
)H/ o
0 (o]
X4

P 1/0
(3)

with a monomer compound of the formula (a;),

HO N=,
Meomr%
o}
(a1)
wherein P, is an alcohol protecting group; X; is a leaving group selected from the group

consisting of: -Br, -I, -Cl, a sulfonate ester, and an activated ester (preferably, X is -Br, -

1, or a sulfonate ester); and R g is (C;-Cs)alkoxy.

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

O H 3 o}
N~ R0
HN NJ\/W
)H/ o
(0] (0]
HN—,
O o) "
i :©\“/N
MeO

o)
(5d)

or a salt thereof, said method comprising reacting a compound of formula (4d),
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(4d)
with an imine reducing agent, wherein P, is an alcohol protecting group; and R is (C;-
Cs)alkoxy.

A method of preparing a compound of formula (6d),

o} H : O
N~ R10o
HN N/u\/\/\(
J\‘/ o
0] (o]
HN—,
HO O '
ﬁ\l’/N
MeO
O

(6d)

or a salt thereof, said method comprising reacting a compound of formula (5d),

0} H z O
N -~ R100
WS PN S
(0] (e
HN—,
5 O o '
oMoy

(0]
(5d)

with an alcohol deprotecting reagent, wherein P is an alcohol protecting group; and R
is (C;-Cs)alkoxy.

A method of preparing a compound of formula (7d),

o] H = O
N~ R0
(o] (o]
HN—,
N LD
N
MeO
O

(7d)

or a salt thereof, said method comprising reacting a halogenating reagent, a sulfonating
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reagent or an esterification reagent with the primary alcohol compound of formula (6d),
0 0

H 3
N__~ Rioo
iy NS
/U\r \[Ol/\H

N

MeO
0

(6d)
wherein 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, a sulfonate ester); and

5 Rigo is (C1-C3)alkoxy.
7. A method of preparing a compound of formula (7d”)

o) o)

H =
N~ R0
HN N/u\/\/\[r
)j\‘/ \[O]/\H

(7d")

or a salt thereof, said method comprising reacting a compound of formula (5d’)

0} H 3 (@]
N~ R100
HN N)]\/\/\I.r
)kr o
o} (o}
o}

\/@\/ HN—”
P o) K
! N
MeO

o}
(5d)

10 with an alcohol deprotecting reagent and a halogenating reagent, wherein Py’ is an acid

labile alcohol protecting group; X’ is —Br or -I; and Ry is (C;-C3)alkoxy.

8. A method of preparing a compound of formula (1d’),
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0}

o r*w
oo,

(Id"

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

compound of formula (7d)

o} H : O
N A R100
O (o]
HN—,
X, 0 -

(7d)

with a monomer compound of the formula (a;),

HO N=,
JLAD
o}
(ay)
wherein Ry is (C;-Cs)alkoxy; and, 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, -I

or a sulfonate ester).

A method of preparing a compound of formula (Id”),
o}
J\‘/ m/\NJ\/\/\rrRmo
(id)

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 (1d),
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0

o ¢

N~ Rigo
e

(0]

H

0
HO o)

(1d)

to form a compound of formula (2d),

(2d)

(2) reacting the compound of formula (2d) with a halogenating reagent, a sulfonating

5 reagent or an esterification reagent to form a compound of formula (3d),
o} (o]

H
N~ /U\/\/\n/R1oo
W
\/@\/ i i
P1/O X1

(3d)

bl

(3) reacting the compound of formula (3d) with a monomer compound of the formula (a,),

HO N=
Meom%
o)

(ay)

to form a compound of formula (4d),

o] H = (0]
HN)J\rN\[]/\m)J\/\/\Ir R100
0] (0]
N=-,
P O O .
! N
MeO

o)
10 (4d) ;

(4) reacting the compound of formula (4d) with an imine reducing agent to form a

compound of formula (5d),
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0} H = (0]
N~ R100
HN NJ\/\/\”/
J\‘/ o

0 (o}
HN—,
P _0 0 -
1 g\"/'\'
MeO

(o}
(5d) :

(5) reacting the compound of formula (5d) with an alcohol deprotecting reagent to form a

compound of formula (6d),
0

H o § 9
N A R1o0
HN N)k/\/\n/
)H, o
(0] (o]
HN—,
HO O !

(6d) ;

5 (6) reacting the compound of formula (6d) with a second halogenating reagent, a second

sulfonating reagent or a second esterification reagent to form a compound of formula (7d),

(0] H : O
N A~ R0
HN/IH/ \n/\u)l\/\/\n/
- 0 (0]
HN—,
X2\/©\/O |
m(N
MeO
o}

(7d) ; and

(7) reacting the compound of formula (7d) with a monomer compound of the formula

(a1),
HO N=,
Meo]@ﬂrr%
o)
10 (ay)
to form the compound of formula (Id’); wherein P, is an alcohol protecting group; 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, X; and X, are each independently

-Br, -1, or a sulfonate ester); and R is (C;-Cs)alkoxy.

15 10. A method of forming a compound of formula (Id’),
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o] H z (@]
N __~ J\/\/\"/Rwo
W
(0] O
:/< ] =N (Io\/©\/o AN
N :@“/ %
OMe MeO
0 o
(1)

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 (1d),

0] H H (o]
N~ R1oo
HN N/U\/\/\Ir
JT o
o} (0]
OH

HO
(1d)

to form a compound of formula (2d”),

(0] H 3 (0]
N ~ R
HN N)J\/\/\[( 100
)‘\l/ ou
\/@\/ : i
H
P1'/O 0]

(2) reacting the compound of formula (2d””) with a halogenating reagent, a sulfonating

(2d")

.
b

reagent or an esterification reagent to form a compound of formula (3d”),
o} o}

H
N - )l\/\/\[ero
HN N
J\( o
\/@\/ i i
P1'/O X4

(3d")

(3) reacting the compound of formula (3d”) with a monomer compound of the formula

(al)a

to form a compound of formula (4d”),
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o} H = (0]
N A~ R1o0
HN)kr \,(\”J]\/\/\n/
O (o]
O\/©\/O N:,’] C
P1|/ ﬂ"/r\l
(o]

MeO

(4d") :

(4) reacting the compound of formula (4d”) with an imine reducing agent to form a

compound of formula (5d*),
0] 0O

H 3
N~ Ryoo
)J\( o

(o] (o]
HN—,
b0 o g
! N
MeO

o}
(5d") ;
5 (5) reacting the compound of formula (5d”’) with an alcohol deprotecting reagent and a

halogenating reagent to form a compound of formula (7d”),
o}

0] H 3
N~ /u\/\/\n/Rwo
HN N

O (o]
HN—,
X' 0 -
m{N
MeO
O

(7d")

b

(6) reacting a compound of formula (7d”’) with a monomer compound of the formula (a;),

HO N:/"
Mwm%
o)
(a4)
10 to form the compound of formula (Id’), wherein 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); X, is —Br or

~I; and R is (C;-Cs)alkoxy.

11. A method of preparing a compound of formula (9d),
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12.

(ed)

or a salt thereof, said method comprising reacting a compound of formula (4d),

0} H = (0]
HN)J\rN\n/\N)J\/\/\n/RwO
o H o)
N=—,
P/O Oﬁ"/‘
! N:Z >
MeO

o
(4d)

with an alcohol deprotecting reagent; wherein P; is an alcohol protecting group; and Ry

is (C;-Cs)alkoxy.
A method of preparing a compound of formula (10d),

0O H : O
N ~ J\/\/\n,Rwo
Y
0 0]
N=",
X2\/©voﬂ“/'1 >\:
N
MeO

o
(10d)

or a salt thereof, said method comprising reacting a halogenating reagent, a sulfonating

reagent or an esterification reagent with the compound of formula (9d),

0} H = o}
N__A Ry00
HN NM
Lr A,
(0] 0
N="
HO (0] '
ﬂn/N
MeO

o]
(9d)
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wherein X is a leaving group selected from the group consisting of -Br, -, -Cl, a
sulfonate ester, and an activated ester (preferably, X, is -Br, -1, or a sulfonate ester); and

R]oo 1S (CI—Cg)alkoxy.

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

(0]

Ho o9
N.__~ Rioo
HN N/U\/\/\n/
J\r o
P 0 0
NS —
0 o N=
N N
OMe MeQO
o 0
5 (18d)

or a salt thereof, said method comprising reacting a compound of formula (10d)

(e} H : 0]
N ~ R100
0] (¢]
N=",
X2\/©\/O |
ﬂ“/N
0

MeO

(10d)

with a monomer compound of the formula (d;),

(dy)

10 wherein 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 sulfonate ester); P; is

H or P,; P> is an amine protecting group; and R is (C;-C3)alkoxy.

14. A method of preparing a compound of formula (Id”),
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it rw
S0 eae

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

compound of formula (11d),

o)

it rM
SR,

5 with an amine deprotecting reagent; wherein P, is an amine protecting group; and Ry is

(C;-Cs)alkoxy.

15. A method of preparing a compound of formula (Id’),
0
J\r \ﬂ/\N/U\/\/\WRmO

(Id")

or a pharmaceutically acceptable salt thereof, said method comprising the steps of:
10 (1) introducing an alcohol protecting group onto one of the primary alcohols of the

compound of formula (1d),
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0

H @ 9
N A~ Rioo
HN N/lk/\/\[f
JT TN
o}
OH

(0]
HO

(1d)
to form a compound of formula (2d),

(o} H = o
HN/UW/N\[]/\{‘_‘{/U\/\/\KRmO

o} (0]
P1/O\)ij\/OH

(2d)
(2) reacting a halogenating reagent, a sulfonating reagent or an esterification reagent with

5 the compound of formula (2d) to form a compound of formula (3d),

0} H = (o]
O e
\/@\/ i H i
P1/o X1

(3d)

(3) reacting the compound of formula (3d) with a monomer compound of the formula (a;),

HO N:,,'
Meoj\:ﬁr%
0]

(ay)

to form a compound of formula (4d),

o} H z [e]
HNJK‘/N\H/\N)‘\/\/\H/R")Q
\/@\/ j H i
N-::,,’
P,/O O:@ﬂ/{ c
N
MeO
(6]
10 (4d)
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(4) reacting the compound of formula (4d) with an alcohol deprotecting reagent to form a

compound of formula (9d),

(0] H : (o]
N~ R100
HN NJJ\/\/\Ir
/“\r o
o} (0]
N=",
HO o i

(9d)

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

(104),

0} H 3 O
N - /u\/\/\n/R»[og
HN*( 1N
o o}
N::,,'
" Oﬁ“/ E >
N
MeO

o]
(10d)

(6) reacting the compound of formula (10d) with a monomer compound of the formula

(dn)

10 (dy)

to form a compound of formula (18d),
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O 0O

H 3
N__~ R0
HN NJ\/\/\H/
e
0 o}
NP3
OM@\/O N=-
N\'ﬁ N
OMe MeO
o 0
(

18d)

(7) when Pj3 is an amine protecting group; reacting the compound of formula (18d) with

an amine deprotecting reagent to form the compound of formula (Id”),

wherein P is an alcohol protecting group; X; and X; are each independently a

5 leaving group selected from the group consisting of: -Br, -1, -Cl, a sulfonate ester, and an

activated ester (preferably, -Br, -1, a sulfonate ester); P, is an amine protecting group; P;

is H or Py; and Ry is (C;-Cs)alkoxy.

16. A method of preparing a compound of formula (12d),

(o] H = (0]
N~ R0
WP N
(0] (o]
X1\/©\/X1

(12d)

10 or a salt thereof, said method comprising reacting a compound of formula (1d),

(0] H H (0]
N A /U\/\/\[rRmo
HN N
)H/ o
o} 0
HO OH

(1d)

with a halogenating reagent, a sulfonating reagent or an esterification reagent , wherein

Xi1s -1, -Cl, a sulfonate ester, or an activated ester (preferably, X;is -I, or a sulfonate

ester); and Rjqo is (C;-Cs)alkoxy.

15 17. A method of preparing a compound of formula (10d’),
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18.

(10d")

or a salt thereof, said method comprising reacting a compound of formula (12d),

o} H H (o]
N ~ /U\/\/\IrRmo
Y
o} 0O
X4 X4

(12d)

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

(aq)

wherein X; is -I, -Cl, a sulfonate ester, or an activated ester (preferably, X; is -1, or a

sulfonate ester); and Ryqp is (C;-Cj)alkoxy.

A method of preparing a compound of formula (7d’),

H z (o]
N~ R0
J\‘/ \H/\H
(0] (e}

(7d’)

or a salt thereof, said method comprising reacting a compound of formula (10d’),

200



10

19.

(10d")

or a salt thereof, with an imine reducing agent, wherein X; is -Br, -1, -Cl, a sulfonate ester,
or an activated ester (preferably, X, is -Br, -1, a sulfonate ester); and R is (C-

Cs)alkoxy.

A method of preparing a compound of formula (Id’),
0
J\r \“/\NJ\/\/\H/Rmo
(id)

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

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

with a compound of formula (1d),

0} H : O
N~ Ri0o
HN NJ\/\/\[]/
/“\r T
(e} O
HO OH

(1d)

to form a compound of formula (12d),

0} H = (o]
N~ Ri00
HN NJ\/\/\W
)‘\‘/ o
0} (0]
X4 X,

(12d)
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(2) reacting the compound of formula (12d) with a monomer compound of the formula

(ar),
HO N=¢.
Meo:@’( %
(0]
(ay)

to form a compound of a formula (10d’),

0} H = (o}
N A )j\/\/\IrR‘mo
HNJ\r TN
\/@/ j ’
N=-,
i Om/' 2 >
N
MeO

o}
5 (10d")

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

(dl)a

to form a compound of formula (18d),

o) o)

H
N~ R0
HN N)k/\/\lr
J\‘/ T
P (0] (@]
N3 —
0 ) N=
N\“j@i N
OMe MeO
o o)

10 (18d)

; and

(4) when Pj3 is an amine protecting group, reacting the compound of formula (18d) with

an amine deprotecting reagent to form the compound of formula (Id’); wherein X, is —Br,
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20.

-1, -Cl, a sulfonate ester, or an activated ester (preferably, X; is -Br, -1, or a sulfonate

ester); P3 is H or an amine protecting group; and R is (C,-C;)alkoxy.

A method of preparing a compound of formula (Id”),

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

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

with a compound of formula (1d),

0} H 0O
N __~ R0
HN NJ\/\/\W
J\( T
(0] (0]
HO. OH

(1d)

to form a compound of formula (12d),

o) (o)

H

N~ R0

o} O
X1\V/J:i:]\»/x1

(12d)

(2) reacting the compound of formula (12d) with a monomer compound of the formula

(an),
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21.

to form a compound of a formula (10d’),

o} H : O
N - /u\/\/\"/R100
Y
N=—,
X4 Om‘/'
Pd:::z :>
MeO
(0]

(10d")

(3) reacting the compound (10d’) with an imine reducing reagent to form a compound

(7d°),

0} H : 0}
N~ ,Jl\\v,/f\\\/,/\\]T,5?100
N
o} (0]
HN—,
)(1\\v/’J::f::]\\\//() |

(7d’)

(4) reacting the compound of formula (7d’) with a monomer compound of the formula

(ay),
HO N=,
Meom%
0]
(ay)

to form a compound of formula (Id”), or a pharmaceutically acceptable salt thereof,
wherein X, is —Br, -1, -Cl, a sulfonate ester, or an activated ester (preferably, X is -Br, -1,

or a sulfonate ester); and R is (C;-Cs)alkoxy.

A method of preparing a compound of formula (Id”),
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O (0]

H i
N__~ Ri00
J\r o

(0] O

~N —
Nﬁﬁ@i N

OMe MeO
o o)
(Id)

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

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

a compound of formula (1d),

o) o

H 3
N~ Rioo
HN N/u\/\/\n/
LA,
(0] O
HO OH

(1d)

to form a compound of formula (12d),

0] H = O
N~ R100
HN N)J\/\/\n/
/UT T
(0] (0]
X4 X4

(12d)

M

(2) reacting the compound of formula (12d) with a monomer compound of the formula

(dy),
N OH
WCMe

(dy)

to form a compound of a formula (7d1°),
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o} H = (0]
N A R100
HN N/U\/\/\n/
J\( e
o} '?3 o]

N—,

o .

MeO

o)

X4

(7d1")

(3) reacting the compound of formula (7d1°) with a monomer compound of the formula

(a1),
HO N=,"
o]
(ay)

5 to form a compound of formula (18d),
o} H B (0]
N~ R1oo
0 0
NP
;?f o) o N=
N
\HJO:OMe MeOI:Ln/ %

0 o}

(18d) ; and

(4) when P; is an amine protecting group, reacting the compound of formula (18d) with
an amine deprotecting reagent to form the compound of formula (Id’); wherein X is —Br,
-1, -Cl, a sulfonate ester, or an activated ester (preferably, X is -Br, -1, or a sulfonate

10 ester); P3 is H or an amine protecting group; and R is (C;-Cs)alkoxy.

22. A method of preparing a compound of formula (13d),

0] H H O
HNJJ\(N\”/\”JI\/\/\H/RK)O

v@w O )
P1/O X3

206
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or a salt thereof, said method comprising reacting a chlorinating reagent with a compound

of formula (2d),

O H = o}
HNJj\rN\I(\”JJ\/\/\rrR’IOO

0] O
P1/O\/©\/OH

(2d)
wherein P, is an alcohol protecting group; Xj is —Cl; and R is (C;-Cs)alkoxy.

5 23. A method of preparing a compound of formula (14d),

(0] 5

H z 0]
N A~ R100
/H\T/ \H/A\H
O
X3

0
HO

(14d)

or a salt thereof, said method comprising reacting a compound of formula (13d)

(o] H = ¢}
N A J\/\/\rero
\/5Vj\‘/ \C[)(\H i
P1/O X3

(13d)

with an alcohol deprotecting reagent, wherein P, is an alcohol protecting group; X is —

10 Cl; and Ry is (C;-Cs)alkoxy.
24, The method of claim 23, wherein the alcohol protecting group is a silyl protecting group.

25.  The method of claim 24, the silyl protecting group is the silyl protecting group is
dimethylisopropylsilyl, diethylisopropylsilyl, dimethylhexylsilyl, trimethylsilyl,
triisopropylsilyl, tribenzylsilyl, triphenylsilyl, 2-norbornyldimethylsilyl, rert-

15 butyldimethylsilyl, tert-butyldiphenylsilyl, 2-trimethyethylsilyl (TEOC), or [2-
(trimethylsilyl)ethoxy]methyl.
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26.
27.
28.

5
10 29.
30.

15
31.

The method of claim 25, wherein the silyl protecting group is triethylsilyl,
triisopropylsilyl, or tert-butyldimethylsilyl.

The method of claim 26, wherein the silyl protecting group is tert-butyldimethylsilyl.

The method of any one of claims 23-27, wherein the alcohol deprotecting reagent is tetra-
n-butylammonium fluoride, tris(dimethylamino)sulfonium difluorotrimethylsilicate,
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 28, wherein the alcohol deprotecting agent is hydrogen fluoride
pyridine.

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

o} H H 0]
N ~ Jj\/\/\n/R100
HN)‘T 1N
0] 0
X4 X3

(15d)

or a salt thereof, said method comprising reacting a sulfonating reagent or an

esterification reagent with a compound of formula (14d),

0} H 3 (0]
N A R
HN N/u\/\/\"/ 100
,k( o
(0] (e}
HO X3

(14d)

wherein X3 is —Cl; X4 is a sulfonate ester or an activated ester (preferably, a sulfonate

ester); and Rqp is (C;-Cs)alkoxy.

A method of preparing a compound of formula (20d):
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32.

o} H 3 O
N /U\/\/\I(Rmo
HN N
)J\‘/ o
(o} o}
Xs X3

(20d)
or a salt thereof, said method comprising reacting a brominating or iodinating reagent

with a compound of formula (14d),

o} H o (0]
N A R
HN N/U\/\/\[r b
)H/ o
(o] (e}
HO X,

(14d)
wherein X3 is —Cl; X5 is —Br or —I; and R is (C;-Cs)alkoxy.
A method of preparing a compound of formula (16d):

o}

Q@ n i
N__~ R100
HN N)j\/\/\[r
N
(¢] 0
=N
O\/©\/>(3
N
OMe
(16d)

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

o} H (o]
N~ R100
HNJ\‘/ \[(\ﬁ)j\/\/\[r
0] o]
X4\/©\/x3

(15d)

with a monomer compound of formula (a,),
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33.

34.

(ay)

wherein X3 is —Cl; X4 is a sulfonate ester or an activated ester (preferably, a sulfonate

ester); and R oo is (C;-C3)alkoxy.

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

o]

Q oy =
N__~ R0
)J\r o
(e} (@]
=\
O X3
N
OMe
(16d)

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

(0] H H (o]
N~ R100
ol AT
(0] O
Xs X3

(20d)

with a monomer compound of formula (a,;),

(ay)
wherein X3 is —Cl; X5 is —Br or -I; and Ry is (C;-Cs)alkoxy.

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

or a salt thereof, said method comprising reacting a compound of formula (14d)

(0] H : (o]
N A Ri0o
HN NJ\/\/\"/
J\r o
o o}
X

HO 3

(14d)

with a monomer compound of formula (a;),

5 (a1)
wherein X3 is —Cl; and R is (C;-Cs)alkoxy.

35. A method of preparing a compound of formula (18d):

o)

(0] H z
N 2 )'\/\/\H/Rmo
HN N
J\r T
(0] b (o]
—N 3NN
0 o) N—=
N N
OMe MeO
o o]

(18d)

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

10 compound of formula of (16d):
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36.

o

o) H
HN)j\rN N)']\/\/\n/ R100
=N
o} X3
at®e
OMe

o)

(16d)

with a reduced monomer of formula (d;):

Ps3
N OH
o)

(d1)

wherein X3 is —Cl; P; is H or an amine protecting group; and R is (Ci-Cs)alkoxy.

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

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

(0] H : O
N__~ R100
(¢] (o]
X4 Xs

(15d)

with a monomer compound of formula (d,),
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37.

38.

(dq)

b

wherein X3 is —Cl; X4 is a sulfonate ester or an activated ester (preferably, a sulfonate

ester); P3 is H or an amine protecting group; and R ¢ is (C;-C;)alkoxy.
A method of preparing a compound of formula (17d):

0] H = (0]
N~ Ri00
(0] P (o]
By
X3 0 N—,

or a salt thereof, said method comprising reacting a compound of formula (14d)

0} H 3 (0]
N A~ R0
HN NJ\/\/\n/
J\‘/ Y\H
(0] (o]
HO X3

(14d)

with a monomer compound of formula (d;),

(d4)
wherein X3 is —Cl; P3 is H or an amine protecting group; and R ¢ is (C;-C;)alkoxy.

The method of claim 37, wherein the compound of formula (14d) is reacted with a

monomer of formula (d,) in the presence of an alcohol activating agent.
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39.

40.

41.

42.

10

43.

44,

15 45.

The method of claim 38, wherein the alcohol activating agent is triphenylphosphine.

The method of any one of claims 37-39, wherein the compound of formula (14d) is

reacted with a monomer of formula (d,) in the presence of an azodicarboxylate.

The method of claim 40, wherein the azodicarboxylate is selected from the group
consisting of: diethyl azodicarboxylate (DEAD), diisopropyl azodicarboxylate (DIAD),
1,1’-(azodicarbonyl)dipiperidine (ADDP), and ditertbutyl azodicarboxylate (DTAD).

The method of any one of claims 37-41, wherein the compound of formula (14d) is
reacted with the monomer compound of formula (d;), wherein P3 is H, to form a

compound of formula (17d’):

(17d")

The method of any one of claims 37-41, wherein P3 is an amine protecting group.

The method of claim 43, further comprising the step of reacting the compound of formula

(17d) with an amine deprotecting reagent to form a compound of formula (17d’):

0

i rw
W
D@RD

The method of claim 44, wherein the amine deprotecting reagent is selected from the
group consisting of tetra-n-butylammonium fluoride, hydrogen fluoride pyridine, cesium

fluoride, piperidine, morpholine, acetic acid, or trifluroacetic acid.
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46. A method of preparing a compound of formula (17d):

o H =
N~ R100
HN N/u\/\/\n/
kf TN

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

0} H (o]
N~ R0
HN NJ\/\/\n/
RR
O (o]
Xs X3

(20d)

5 with a monomer compound of formula (d;),

(dv)

wherein X3 is —Cl; X5 is =Br or —I; P3 is H or an amine protecting group; and R is (C;-

Cj)alkoxy.

47. A method of preparing a compound of formula (17d’):

o} (o]

H
N~ R0
st©\/0 PN
N
MeO (D
(o]
10 .(17d)

or a salt thereof, said method comprising reacting a compound of formula (16d)
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48.

49.

0

o) Ho
HN)JTN NJ\/\/\”/Rwo
=N o X3
N\rﬁ
OMe

o}
(16d)

with an imine reducing agent, wherein X3 is —Cl; and R is (C;-Cs)alkoxy.
A method of preparing a compound of formula (18d),

(0] H H (o]
N__~ R1o00
HN NJ\/\/\[]/
)j\r \"/\H
0 O

P
=N 3NN—
N N
OMe MeO
o o]
(18d)

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

compound of formula of (17d):

0] H 3 (0]
N - )J\/\/\H/R“)O
W
0] P (o]
B
Xs o N—,

with a monomer of formula (a;):

(@)

wherein X3 is —Cl; P3 is H or an amine protecting group; and Rqp is (C;-Cs)alkoxy.

The method of claim 48, wherein the compound of formula (17d) is reacted with a

monomer compound of formula (a;) in the presence of a base.
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50.

51

52.

53.

54.

10

55.

56.

15

57.

The method of claim 49, wherein the base is sodium carbonate, potassium carbonate,

cesium carbonate, sodium hydride, or potassium hydride.
The method of claim 50, wherein the base is potassium carbonate.

The method of any one of claims 48-51, wherein the compound of formula (17d) is
reacted with a monomer compound of formula (a;) in the presence of a polar aprotic

solvent.

The method of claim 52, wherein the polar aprotic solvent is dimethylformamide or

dimethylacetamide.

The method of any one of claims 48-53, wherein the compound of formula (17d) is
reacted with monomer of formula (a;), wherien P is H, to form a compound of formula

ir VM
atBee, SV J@QQD

The method of any one of claims 48-53, wherein P; is an amine protecting group.

The method of claim 55, wherein the amine protecting group is selected from the group
consisting of 2-trimethylsilylethyl,(2-phenyl-2-trimethylsilyl)ethyl, triisopropylsiloxy, 2-
(trimethylsilyl)ethoxymethyl, allyloxycarbonyl, 9-fluorenylmethoxycarbonyl, 2-
(trimethylsilyl)ethoxycarbonyl, and 2, 2,2,2-trichloroethoxycarbonyl.

The method of claim 55 or 56, wherein the compound of formula (18d) is further reacted

with an amine deprotecting reagent to form a compound of formula (Id’):
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o) 0]

H o :
HNJI\(N N)J\/\/\{( R100

o H o

=N —
o) o HN .,

N N

OMe MeO

o o]

(1d)

58.  The method of claim 57, wherein the amine deprotecting reagent is selected from the
group consisting of tetra-n-butylammonium fluoride, acetic acid, hydrogen fluoride

pyridine, cesium fluoride, piperidine, morpholine, or trifluroacetic acid.

5 59. A method of preparing a compound of formula (18d),

o

o} H I
N - R
HN N/u\/\/\ﬂ/ "
J\‘/ o
o ol
~N I
o) o N—,
N N
OMe MeQ
0 0
(18d)

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 (14d):
(0] n ; O .
100
0] (¢]
10 (14d) ,

or a salt thereof, to form a compound of formula (15d):
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or a salt thereof;

(2) reacting the compound of formula (15d) with a monomer compound of

HO N-_::,,’
(o]

5 (ay)

formula (a),

to form a compound of formula (16d):

H
N )k/\/\[rRmo
HN N
)J\r o
(0] o
=N
o} X3
N
OMe
(0]
(16d)

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

10 formula (d;):
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60.

to form a compound of formula (18d), or a pharmaceutically acceptable salt thereof,
wherein Xj is —Cl; X4 is a sulfonate ester or an activated ester (preferably, a sulfonate

ester); P3 is H or an amine protecting group; and R ¢ is (C;-Cs)alkoxy.
A method of preparing a compound of formula (18d),

0o

Hofo9
N A R
HN N/U\/\/\n/ 100
J\f o
o} o o}
=N 3 N—
0 o) N—,
N N
OMe MeO
0 o}
(18d)

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

(1) reacting the compound of formula (14d):

o} H 5 (o}
N~ /lk/\/\n/Rwo
HN N
)H/ o
o} (@
HO Xa

(14d)

or a salt thereof, with a monomer compound of formula (a;),

o}
(a1) ,
to form a compound of formula (16d):
i H ? :ﬁ\«/“\v/A\n/R
100
QRS
(¢] O
=N o X3
N\[ﬁ
OMe
o}
(16d)
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or a salt thereof; and

(2) reacting the compound of formula of (16d) with a reduced monomer of

formula (d;):
IP3
N OH
W OMe
o)
(dy)
5 to form a compound of formula (18d), or a pharmaceutically acceptable salt thereof,

wherein X3 is —Cl; P3 is H or an amine protecting group; and R is (C;-Cs)alkoxy.

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

o}

Q@ n i
N__A~ R1o0o
HN NJ\/\/\U/
J\r o
(0] b 0
=N 3NN
N\n/©: N
OMe MeO

o o)

(18d)

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

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

0} H 3 o}
N~ R0
HN N/u\/\/\[f
/K‘/ o
(0] o]
HO X,

(14d)

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

or a salt thereof;,

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

=N OH
Sew

formula (a;),

o)
(a4) ,
to form a compound of formula (16d):
i 'f:l' ? j.]\/\/\{(R
100
HNJ\r TN
(0] (o]
=N o X3
Nj‘/\@
OMe
o}
(16d)

or a salt thereof;, and

(3) reacting the compound of formula of (16d) with a reduced monomer of formula (d;):

IP3
N OH
N
ﬁg@m
o)

(dy)

to form a compound of formula (18d), or a pharmaceutically acceptable salt thereof,
wherein X3 is —Cl; X5 is —Br or -I; P3 is H or an amine protecting group; and Ry is (C;-

Cj)alkoxy.
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62. A method of preparing a compound of formula (18d),

(0]

o) H I
N __~ Rioo
HN NJ\/\/\W
SRR
o, o}
—N EN
o) o N—
N N
OMe MeO
0 o)

(18d)

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

5 formula (14d):

0 H z (0]
N~ R0
y NN
LR A,
(o] (0]
HO Xs

(14d)

or a salt thereof, to form a compound of formula (15d):

O H : (0]

N~ Ri00

HN N/U\/\/\n/

)‘\r o
(0] (o]

X, Xs

(15d) ,
or a salt thereof;
10 (2) reacting the compound of formula (15d) with a reduced monomer compound of
formula (d;),
P
N OH
W OMe
o)

to form a compound of formula (17d):
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63.

10

or a salt thereof; and

(3) reacting the compound of formula of (17d) with a monomer of formula (a;):

(@)
to form a compound of formula (18d), or a pharmaceutically acceptable salt thereof,
wherein X3 is —Cl; X4 is a sulfonate ester or an activated ester (preferably, a sulfonate

ester); P; is H or an amine protecting group; and Rqp is (C;-Cs)alkoxy.

A method of preparing a compound of formula (18d),

(0]

Q y
N~ Rio0
HN NJ\/\/\[]/
J\r D
o] o o)
=N N
N N
OMe MeO
o 0
(18d)

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

(1) reacting the compound of formula (14d):

o} H : O

N ~ R

HN N/U\/\/\fr 100

)kr o
o] (o]

HO Xa

or a salt thereof, with a reduced monomer compound of formula (d;),

(14d)

2

224



(¢]
(17d) ,
or a salt thereof; and
5 (2) reacting the compound of formula of (17d) with a monomer of formula (a,):
=N oH
W OMe
o)

(a1)
to form a compound of formula (18d), or a pharmaceutically acceptable salt thereof,

wherein X3 is —Cl; P3 is H or an amine protecting group; and R is (C;-C3)alkoxy.

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

o} H I 0]
N__~ R1oo
HN N/U\/\/\n/
)1\( o
(o] P O

—N 3NN

o o N—,

N\nﬁ N

OMe MeO

0 0

10 (18d)

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

(1) reacting a brominating or iodinating reagent with the compound of formula (14d):

(0] H z (o]

N __~ R0

HN NJ\/\/\n/

)‘\r T
(e} (o]

HO Xs

(14d)
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15

65.

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

(0] H H O

N A~ Ri00
0] (0]

Xs X

3
(20d)
or a salt thereof;,
(2) reacting the compound of formula (20d) with a reduced monomer compound of

formula (d;),

Ps3
N OH
Q@Lo
o}

to form a compound of formula (17d):

0] H z (e]
N ~ )]\/\/\H/Ru)o
iy
(0] 0
X3 0 N—,
N

MEOJC@( QD

(0]

or a salt thereof; and

(3) reacting the compound of formula of (17d) with a monomer of formula (a;):

=N OH

(a1)
to form a compound of formula (18d), or a pharmaceutically acceptable salt thereof,
wherein X; is —Cl; X5 is —Br or —I; P3 is H or an amine protecting group; and R o is (C;-

Cs)alkoxy.

The method of claim 62, 63, or 64, wherein the compound of formula (17d) is reacted

with monomer of formula (a,), wherien P53 is H, to form a compound of formula (Id’):
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66.
67.

5
68.

10

o)

a r*ww
SO0 ZoR

The method of any one of claims 62-65, wherein P3 is an amine protecting group.

The method of claim 66, wherein the compound of formula (18d) is further reacted with

an amine deprotecting reagent to form a compound of formula (Id’):
0
Kﬁ Py
(1d)

A method of preparing a compound of formula (Id’),

o} H : (0]
N ~ R
HN M 100
J\r o
(0] (o}
=N O\/@\/O AN
N\”ﬁ N
OMe MeO

o o]

(id")

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 (14d):
0 = (o]
H

HO Xs

(144)

or a salt thereof, to form a compound of formula (15d):
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X4 X3
(15d)

or a salt thereof;,

(2) reacting the compound of formula (15d) with a monomer compound of formula (a;),

HO N=
Meom.]/ '\(@
(0]
(ay)

to form a compound of formula (16d):
o]

Q n =
N__~ R0

HN Tt
/U\( o

\/©\/ ’ ’

=N
o Xs
W
OMe

o)

(16d)

or a salt thereof;
(3) reacting the compound of formula (16d) with an imine reducing agent to form a

compound of formula (17d’):
o}

H = 9
N__~ R1oo
y NS
J\r o
o) o}
X3 0 HN—,
N
Meoﬂ@ﬁ‘( '/\}3
o
(7d)

or a salt thereof, and

(4) reacting the compound of formula (17d”) with a monomer of formula (a;):

HO N=,
Meoﬂ@@(%
(0]

(ay)
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to form the compound of formula (Id”); wherein X; is —Cl; X} is a sulfonate ester or an
activated ester (preferably, a sulfonate ester); P, is an amine protecting group; and R is

(C-Cj)alkoxy.

69. A method of preparing a compound of formula (1d’),

0} H 3 (0]
N __~ Rioo
HN NJ\/\/\[]/
/U\r o
(o] O

—~N _

0 oM™

N\”ﬁ N

OMe MeO

o o]

5 (id")

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

(1) reacting the compound of formula (14d):

o} H (0]

N ~ R100
0 o}

HO X

or a salt thereof, with a monomer compound of formula (a;),
HO N..—_/"
Meoﬁ”/ %
o)

10 (a4) 5

3

(14d)

2

to form a compound of formula (16d):
o}

0 H 3
N__~ R100
HN N/U\/\/\n/
J\r T
(0] (o]
=N
o X3
N\nﬁ
OMe

o)

(16d)

or a salt thereof;
(2) reacting the compound of formula (16d) with an imine reducing agent to form a

15 compound of formula (17d):
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0] H : o}
N - R
HN NJ\/\/\H/ 100
Jkr o
o (0]
X3\/©VO N
N
Meoij\,((@
(0]
(17d")

or a salt thereof; and

(3) reacting the compound of formula (17d”) with a monomer of formula (a;):

HO N=,_.
Meom{%
0]
(ay)

b

5 to form the compound of formula (Id’); wherein X3 is —CI; and R g is (C;-Cs3)alkoxy.

70. A method of preparing a compound of formula (I1d’),

(e} H H (o]
N ~ R
HN NJ\/\/\H/ 100
)H/ o
(o] O
=N -
O\/@\/O AN
N N
OMe MeO
0 o}
(

id')

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

(1) reacting a halogenating reagent with the compound of formula (14d):
(0] (0]

H 3
N A )j\/\/\IrR100
HN N
)‘\( o
o) o}
HO X3

10 (144d)

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

0} H : O
N - )J\/\/\"/Rum
HNJT TN

o (0]
XSV©\/X3

(20d)

230



10

71.

15

or a salt thereof;

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

formula (a)),

(o} H ? (o}
HN N u)l\/\/\",ng
O

O
=\
& 3
N
OMe
O
(16d)

b

(3) reacting the compound of formula (16d) with an imine reducing agent to form a

compound of formula (17d’):

AT
ek Sress

(17d")

or a salt thereof; and

(4) reacting the compound of formula (17d”) with a monomer of formula (a,):

HO N=
eom%
o)

(a1)

to form the compound of formula (Id’); wherein X3 is —Cl; and Ry is (C;-C3)alkoxy.

The method of any one of claims 59-70, wherein the compound of formula (14d) or a salt
thereof is prepared a method comprising the following steps:

(1) reacting a chlorinating reagent with a compound of formula (2d),
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0 z
HN N\H/\NJ\/\/\WRmo

o H 0
5O OH
1

(2d)

to form a compound a compound of formula (13d),

(0] H 3 (0]
N A /U\/\/\H/Rmo
Y
\V/J:f::L\J/ i )
P1/O X3

(13d)

or a salt thereof; wherein P, is an alcohol protecting group;

(2) reacting the compound of formula (13d) with an alcohol deprotecting reagent to form

the compound of formula (14d) or a salt thereof.

72.  The method of claim 71, wherein the compound of formula (2d) is prepared by reacting a

compound of formula (1d) with an alcohol protecting reagent

(0] H H (o]
N~ R0
HN NJ\/\/\[(
/U\r o
(0] (0]
OH

(1d)

HO

73. A method of preparing a compound of formula (Id’),

0

iy rw
o oo,

(1)

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

232



10

15

74.

75.

76.

77.

(1) reacting a compound of formula (IA):

NO,
~=N —
OM©\/O PN
N N
OMe MeO
o 0
(IA)

b

with a reducing agent to form a compound of formula (IB):
NH,
=N O\/@O N
N\nﬁ I:L"/%
OMe MeO
o 0
; and

(iB)

b

(2) reacting the compound of formula (IB) with a compound of formula (L1):

o} H z O
N~ R100
E N)j\/\/\n/
e
O (¢}

2

to form the compound of formula (Id’), wherein E is ~OH, halide or -C(=O)E is an

activated ester; and R is (C;-C3)alkoxy.

The method of claim 73, wherein E is —OH and the reaction of the compound of formula

(IB) and the compound of formula (L1) is carried out in the presence of activating agent.

The method of claim 74, wherein the activating agent is a carbodiimide, a uronium, an
active ester, a phosphonium, 2-alkyl-l-alkylcarbonyl-1,2-dihydroquinoline, 2-alkoxy-I1-

alkoxycarbonyl-1,2-dihydroquinoline, or alkylchloroformate.
The method of claim 74, wherein the activating agent is a carbodiimide.

The method of claim 76, wherein the carbodiimide is dicyclohexylcarbodiimide (DCC),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDC), or diisopropylcarbodiimide
(DIC).
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78.

79.

80.

81.

The method of claim 74, wherein the activating agent is N-ethoxycarbonyl-2-ethoxy-1,2-
dihydroquinoline (EEDQ).

The method of any one of claims 73-78, wherein the reducing agent is selected from the
group consisting of: hydrogen gas, sodium hydrosulfite, sodium sulfide, stanneous

chloride, titanium (IT) chloride, zinc, iron and samarium iodide.
The method of claim 79, wherein the reducing agent is Fe/NH4Cl or Zn/NH4Cl.

The method of any one of claims 1-80, wherein Rgo is methoxy.
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