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CLAIMS

1. A process for preparing an oligomeric compound of Formula (A):

(51 Mk@\ ﬁ ]

A [3

(A);
5 wherein n is an integer from 10 to 40, and each R” is, independently for each occurrence,

selected from the group consisting of’

O
Y \)\( WL
N

lﬁi NH LL‘L{ "yi \M
(©), 2 (G),

%Y o A o

N N N NH N\e/\‘(

b bl A
© (5mC), ©  (U)and N="""(©),

wherein the process comprises the sequential steps of:

10 (a) contacting a compound of Formula (Al):

o)
O,N "
N
o)
O)\NH
(A1),

wherein R' is a support-medium and R’ is selected from the group consisting of trityl,
monomethoxytrityl, dimethoxytrityl and trimethoxytrityl;
15  with a deblocking agent to form the compound of Formula (II):
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O)\NH
N
(I,
wherein R' is a support-medium;

(b) contacting the compound of Formula (II) with a compound of Formula (A2):

@
L

5
(A2),
wherein R” is selected from the group consisting of trityl, monomethoxytrityl,
dimethoxytrityl and trimethoxytrityl;
to form a compound of Formula (A3):
(0]
OoN
2 N/ﬁ o
N O o) O
(0] N
i ()
O)\NH I}l
N R
10 R’

(A3);
wherein R' is a support-medium, and R’ is selected from the group consisting of trityl,
monomethoxytrityl, dimethoxytrityl and trimethoxytrityl;
(c) contacting the compound of Formula (A3) with a deblocking agent to form a compound

15  of Formula (IV):
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av);
wherein R' is a support-medium;

(d) contacting the compound of Formula (IV) with a compound of Formula (A4):

Cl
\N—|:==
/ 0]

(Ad),
wherein R’ is selected from the group consisting of trityl, monomethoxytrityl,
dimethoxytrityl and trimethoxytrityl, and R* is selected from the group consisting of:
O

LI

(PC), (DPG),
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5
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to form a compound of Formula (AS5):

O,N i " /ﬁ o I 5'l
K/NNO/\/O\/\O/\/OYO
Oj\NH \ [Nj
R? /N_CI)=
Y
s
[ 3]
(AS);

wherein R' is a support-medium, R? is selected from the group consisting of trityl,
monomethoxytrityl, dimethoxytrityl and trimethoxytrityl, and

R*is selected from:
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hig /"
0 (T) (PA) (P5mC),

(YO
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) N=/" (1), and (PG);

5 (e) performing n-1 iterations of the sequential steps of’
(el) contacting the product formed by the immediately prior step with a deblocking
agent; and

(e2) contacting the compound formed by the immediately prior step with a compound

of Formula (AS8):
\
N—p=0
/ (0]
Y
N
10 o
(A8);
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wherein R’ is selected from the group consisting of trityl, monomethoxytrityl,

dimethoxytrityl and trimethoxytrityl, and R* is, independently for each compound of Formula

Bats

(A8), selected from the group consisting of"

74 \N
~
HN
(PC), (DPG),
%Y°
'ﬁiN\n/NH
o (T) (PA) (PSmC),
o/ N
/ \N
N\
o0 5
% Hi N=/" (I), and (PG),

to form a compound of Formula (A9):
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(A9);

wherein n is an integer from 10 to 40, R is a support-medium, R is selected from the
group consisting of trityl, monomethoxytrityl, dimethoxytrityl and trimethoxytrityl, and R* is,
5 independently for each occurrence, selected from the group consisting of:
O

LI

(PC), (DPG),
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o) ), N (I), and (PG); and

(f) contacting the compound of Formula (A9) with a deblocking agent to form a

compound of Formula (A10):

on i ~ 5]
N (0]
K/NNO/\/O\/\O/\/OYO
0] N
° (J
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/b
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J
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(A10);

wherein n is an integer from 10 to 40, R' is a support-medium, and R* s,

independently for each occurrence, selected from the group consisting of:
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gags
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o
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a2 = N
‘LLL%:N NH N\e/\\{l
\ﬂ/ N=/
0 (T), (PA) (P5mC),

“mr %W :

N=/"(), and (PG);
(g) contacting the compound of Formula (A10) with a cleaving agent to form a compound of

5  Formula (A11):
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Xy
N
| |
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H

[ 3]
(A11);
wherein n is an integer from 10 to 40, and R* is, independently for each occurrence,

selected from the group consisting of:

(PC), (DPG),
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H
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,’/’N o/ N
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O
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NS
o) ), N=/"" (1), and (PG); and

(j) contacting the compound of Formula (A11) with a deprotecting agent to form the

oligomeric compound of Formula (A).

5
2. The process of claim 1, wherein the compound of Formula (A4) is of Formula (A4a):
Cl
\ ]
N—p=0
/ (0]
k[oj’w
N
ks
(Ada);
wherein:
10 R’ is selected from the group consisting of trityl, monomethoxytrityl, dimethoxytrityl

and trimethoxytrityl, and

R*is selected from:
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WN 0 QH{I °

(PC), (DPG),
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/
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3. The process of claim 1 or 2, wherein the compound of Formula (A5) is of Formula
5  (ASa)
/ﬁ [ 5' I
/\/0\/\ /\/O
O NH \ [Nj
L, o
/ (0]

r
Lo

[ 3]
(ASa);
wherein:
R'is a support-medium

10 R’ is selected from the group consisting of trityl, monomethoxytrityl, dimethoxytrityl

and trimethoxytrityl, and

R*is selected from:
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5 4 The process of any one of claims 1-3, wherein the compound of Formula (AS8) is of
Formula (A8a):
Cl
\
N—p=0
/ (0]
"
N
ka
(A8a);
wherein:
10 R’ is selected from the group consisting of trityl, monomethoxytrityl, dimethoxytrityl

and trimethoxytrityl, and
R* is, independently at each occurrence of the compound of Formula (A8a), selected

from the group consisting of’
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5 5. The process of any one of claims 1-4, wherein the compound of formula (A9) is of

Formula (A9a):



WO 2017/205513 PCT/US2017/034284

0]
o 5]
GNO/\/O\/\O/\/OYO
0] N
] ()
O)\N H l}l
|
@ Nbmo
/b
|
[ 3]
(A9a),

wherein:

n is an integer from 10 to 40,

R'is a support-medium

R’ is selected from the group consisting of trityl, monomethoxytrityl, dimethoxytrityl
and trimethoxytrityl, and

R*is, independently for each occurrence, selected from the group consisting of:

O
O
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© (PC), (DPG),
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6. The process of any one of claims 1-5, wherein the compound of Formula (A10) is of

5 Formula (A10a):
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(A10a);
wherein:

n is an integer from 10 to 40,
10 R'is a support-medium, and

R*is, independently for each occurrence, selected from the group consisting of:
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5 7. The process of any one of claims 1-6, wherein the compound of Formula (A11) is of

Formula (Al1la):
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wherein:
n is an integer from 10 to 40, and

R*1is, independently for each occurrence, selected from the group consisting of:

%J@f%
e N

(PC), (DPG),
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O
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o (T), (PA) (P5mC),
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o) (L), =" (I), and (PG).

5 8 The process of any one of claims 1-7, wherein for the oligomeric compound of

Formula (A), n is 30, and R? is at each position from 1 to 30 and 5° to 3”:

Position No. 5" to 3’ R* | Position No. 5’ to 3> R? Position No. 5" to 3’ R?
1 C 11 A 21 G
2 T 12 A 22 C
3 C 13 G 23 A
4 C 14 G 24 T
5 A |15 A 25 T
6 A |16 A 26 T
7 C 17 G 27 C
8 A |18 A 28 T
9 T 19 T 29 A
10 C |20 G 30 G

wherein the oligomeric compound of Formula (A) is a compound of Formula (E):
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(E),

or a pharmaceutically acceptable salt thereof.

9. The process of claim 8, wherein the oligomeric compound of Formula (E) is an
oligomeric compound of Formula (XII):
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(X1D),
or a pharmaceutically acceptable salt thereof.

10. The process of claim 1, for preparing an oligomeric compound of Formula (E):
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(E),

wherein the process comprises the sequential steps of:

(a) contacting a compound of Formula (I):

E@*LN g
be o @
g

N

@;

. 1. .
wherein R is a support-medium,

with a deblocking agent to form the compound of Formula (II):
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0]

O)\NH
N
(I,
wherein R' is a support-medium;

(b) contacting the compound of Formula (II) with compound (B):

B);
to form a compound of Formula (III):
O
O5N
2 N/ﬁ o

I\/NNO/\/O\/\O/\/O\(O

O N
] (]

O)\NH N

(1),
10 wherein R is a support-medium;
(c) contacting the compound of Formula (III) with a deblocking agent to form a compound of

Formula (IV):
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| OW?\O/VOV\O/VOYO
Oj\NH [Nj
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av);
wherein R' is a support-medium;

(d) contacting the compound of Formula (IV) with a compound of Formula (C):

Cl

N—I-l’=0 H

. XY
Ve

JT

N

to form a compound of Formula (V):
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O,N ON o [ ']
S O

V),
wherein R' is a support-medium;
(e) contacting the compound of Formula (V) with a deblocking agent to form a compound of
5 Formula (VI):

O,N ON o ’5']
@

I O/\/o\/\o/\/oYO
L, ()
| N—b=o
| ey
oY
[ 3]
(VD

. 1. .
wherein R is a support-medium,;

10 (f) contacting the compound of Formula (VI) with compound of Formula (F):
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OO
J

®);
to form a compound of Formula (VII):
(0]
ON O o) ’ 5'1
NY\)J\O/\/O\/\O/\/O ©
OJ\NH \ N
R! A m/ﬁ o
o]
K[o N\H/'N
J
T Ay
/ (l) % O
o _N._ _NH
Y
[ 3]
(VID);

wherein R' is a support-medium;
(g) performing 28 iterations of the sequential steps of’
(gl) contacting the product formed by the immediately prior step with a deblocking

agent; and
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(g2) contacting the compound formed by the immediately prior step with a compound

of Formula (VIII):
Cl

\

N—=0
/ o

oj/R2
OO
(VIID);
5 wherein R? is, independently for each compound of Formula (VIII), selected from the

group consisting of’

O
0]
Y%
N / \N
H
N\
| HN
Y
O
(PC), (DPG),
%\fo r N
N
N.__NH H“i 4 \,
T N=/
0 (T), and (PA),
10 wherein, for each iteration from 1 to 28, R? is:

ITteration No. R’ Iteration No. R? Iteration No. R?
1 PC 11 DPG 21 PA
2 PC 12 DPG 22
3 PA 13 PA 23
4 PA 14 PA 24
5 PC 15 DPG 25 PC
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6 PA 16 PA 26 T

7 T 17 T 27 PA

8 PC 18 DPG 28 DPG
9 PA 19 DPG

10 PA 20 PC

to form a compound of Formula (IX):

(0]
o 5]
N 0]
QNO/\/O\/\O/\/OYO
J ° O
O)\N H I}I
I 1
Fv Nrbo
/%
Xy

@

(IX);
wherein R' is a support-medium,
wherein R? is, independently for each occurrence, selected from the group consisting

of’
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O
O
N\
O
HN
(DPG),
H O
N
(PA), and

wherein R” is at each position from 1 to 30 and 5 to 3’

Position No. 5’ to 3> R?

1

O 0 3 & »n kAWM

—_
[e]

PC
T

PC
PC
PA
PA
PC
PA
T

PC

Position No. 5’ to 3’ R?

11
12
13
14
15
16
17
18
19
20

PA
PA
DPG
DPG
PA
PA
DPG
PA
T
DPG

Position No. 5’ to 3’
21
22
23
24
25
26
27
28
29
30

R2
DPG
PC
PA
T

PC

T
PA
DPG

(h) contacting the compound of Formula (IX) with a deblocking agent to form a

compound of Formula (X):
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O,N i ’ 5'1
2 N/\I o
K/NNO/\/O\/\O/\/O\(O
J ° )
O)\NH N
I 1
w ©\ebmo
/4
K[o R2
J
| | |
| 30
H
[ 3']
(X);

. 1. .
wherein R" is a support-medium,

wherein R” is, independently for each occurrence, selected from the group consisting

of:

H %N%”Q
(\er o NQH{J o

(PC), (DPG),

SRV Ve
N.__NH N\e/\\{l

\ﬂ/ N=/

o (T), and (PA), and

wherein R” is at each position from 1 to 30 and 5° to 3’

Position No. 5’ to 3’ R? | Position No. 5> to 3> R?2 Position No. 5’ to 3’ R?
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1 PC | 11 PA 21 DPG
2 T |12 PA 22 PC

3 PC | 13 DPG |23 PA
4 PC | 14 DPG | 24 T

5 PA |15 PA 25

6 PA | 16 PA 26

7 PC | 17 DPG | 27 PC

8 PA | 18 PA 28 T

9 T |19 T 29 PA
10 PC | 20 DPG | 30 DPG

(1) contacting the compound of Formula (X) with a cleaving agent to form a compound of

Formula (XI):

O L]
O,N N /ﬁ O[ 5 l
N K/NNO/\/O\/\O/\/OYO
(0] N
()
| I 1
\
N—P=0
/4
Oy
N
| | ]
‘ 30
H
[ 3]

(X1,
wherein R” is, independently for each occurrence, selected from the group consisting
of:
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o)
o)
.y P
H{‘N\e/\\(
H N
Y R
| HN
'EliN\”/N
© (PC), (DPG),
%Y ° DV.nd
lﬁ.LiN NH N\e/\\{l
hig N=/
o (T), and (PA), and

wherein R” is at each position from 1 to 30 and 5 to 3’

Position No. 5" to 3’ R* | Position No. 5’ to3°  R? Position No. 5" to 3’ R?

1 PC | 11 PA 21 DPG

2 T 12 PA 22 PC

3 PC | 13 DPG | 23 PA

4 PC | 14 DPG |24 T

5 PA | 15 PA 25

6 PA | 16 PA 26

7 PC | 17 DPG | 27 PC

8 PA | 18 PA 28 T

9 T 19 T 29 PA

10 PC | 20 DPG | 30 DPG
and

(j) contacting the compound of Formula (XI) with a deprotecting agent to form the

oligomeric compound of Formula (E).

154



10

15

20

25

WO 2017/205513 PCT/US2017/034284

11.  The process of any one of claims 1-10, wherein step (d) or step (e2) further comprises
contacting the compound of Formula (IV) or the compound formed by the immediately prior

step, respectively, with a capping agent.

12. The process of any one of claims 1-11, wherein the deblocking agent used in each

step is halogenated acid or cyanoacetic acid.

13.  The process of claim 12, wherein the halogenated acid is selected from the group
consisting of chloroacetic acid, dichloroacetic acid, trichloroacetic acid, fluoro acetic acid,

difluoroacetic acid, and trifluoroacetic acid.

14. The process of any one of claims 1-13, wherein at least one of steps (a), (c), (el), and
(f) further comprise the step of contacting the deblocked compound of each step with a

neutralization agent.

15.  The process of any one of claims 1-14, wherein the support-medium comprises a
material selected from the group consisting of glass, modified or functionalized glass, plastics
(including acrylics, polystyrene (e.g., polystyrene with 1% crosslinked divinylbenzene),
copolymers of styrene and other materials, polypropylene, polyethylene, polybutylene,
polyurethanes, and TEFLON), polysaccharides, nylon or nitrocellulose, ceramics, resins,
silica or silica-based materials (including silicon and modified silicon), carbon, metals, and

optical fiber bundles.

16. A compound selected from the group consisting of Formula (A1):
(0]
O,N " /ﬁ
NN
o)
O)\NH
R
(AD),

and Formula (A3):
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O=N N/\ o
k/ N NO/\/O\/\O/\/OYO

N
] ()
O)\NH l}l
C k
(A3)
or a pharmaceutically acceptable salt thereof, wherein:
each R! is independently a support-medium; and

5 each R’ is independently selected from the group consisting of hydrogen, trityl,
monomethoxytrityl, dimethoxytrityl and trimethoxytrityl.

17. A compound of Formula (A5):

O
ON O 0 l5'l
N\”/\)J\O/\/ N
o T
] ()
O)\NH N
\
N—P=
R? / cl)
K[o R*
J
ks
[3']
10 (AS5)

or a pharmaceutically acceptable salt thereof, wherein:

R'is a support-medium;

R’ is selected from the group consisting of hydrogen, trityl, monomethoxytrityl,
dimethoxytrityl and trimethoxytrityl; and

15 R* is, independently at each occurrence, selected from the group consisting of:
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<
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o 0
”Hi HN
© (PC), (DPG),
HY ing
N

/ W\

T ="
0 (T), (PA) (P5mC),

N
P X
(Y FN 0 HN
N<__NH N\%\(
T N
o L), N=/" (1), and (PG).
5 18 The compound of claim 17, wherein the compound of Formula (AS5) is of Formula

(ASa):
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O=N ON o) Is'l
@'

O/\/O\/\o/\/o o
O)\NH N
\
1 N—P=0
R 7
N
ha
[ 3]
(ASa);

wherein:
1. .
R is a support-medium

R’ is selected from the group consisting of trityl, monomethoxytrityl, dimethoxytrityl

RS

and trimethoxytrityl, and

R*is selected from:

(PC), (DPG),
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H o

GE NG N '“5
(PA) (PSmC),

\/\CN

/ \N
N N§<
/4 (o) HN

Y
%E:N NH N\\<>‘~<7
\c[l/ N (PG).

V), (D), and

19. The compound of claim 18, wherein R’ is trityl.

5
20. A compound of Formula (A9):
0]
o 5]
N//\j 0
K/N\”/\)J\O/\/O\/\o/\/o\ﬁo
0] N
° ()

O)\NH l}l

f 1
R \
N—P=0

/9

oj/R4
N
| |
n
3
[ 3]
(A9),
or a pharmaceutically acceptable salt thereof, wherein:
10 n is an integer from 10 to 40;

R'is a support-medium;
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R’ is selected from the group consisting of hydrogen, trityl, monomethoxytrityl,

dimethoxytrityl and trimethoxytrityl; and

R*is, independently at each occurrence, selected from the group consisting of:

gt
Q%OJ@

(PC), (DPG),

G N %?5@%
o

/ \N
N N§(
I’/’ (o) HN

Y
Lﬁ,iN NH N\%\(
\t[l/ N/ (PG).

V), (D), and

21. The compound of claim 20, wherein the compound Formula (A9) is of Formula

(A9a):
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0]
o 5]
GNO/\/O\/\O/\/OYO
0] N
] ()
O)\N H l}l
|
@ Nbmo
/b
|
[ 3]
(A9a),

wherein:

n is an integer from 10 to 40,

R'is a support-medium

R’ is selected from the group consisting of trityl, monomethoxytrityl, dimethoxytrityl
and trimethoxytrityl, and

R*is, independently for each occurrence, selected from the group consisting of:

O
O

.y P
5’1{}”\%\\(
H N

NP N

(T HN
L'ﬁiN\n/N
© (PC), (DPG),
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Ie) H
%\f ° ’?N\(“ %\K o~
N ’ﬁliN N
N NH
Y - Y
0 (T), (PA), (P5mC),

FN O\/\CN
N\
O aY: P
N NH
Y
o} U

N
NH
) N=/"(1), and (PG).
22. The compound of claim 20, wherein the compound Formula (A9) is of Formula (IX):
(0]
o 5]
N/ﬁ o)
k/NNo/\/ O N o\(o
(0] N
° ()
O)\NH I;l
f 1
R \ l
N— | =0
/ 0]
oj/R2
N
L I
30
7 N\ o
— \ 7
]
A
[ 3]
(IX),

or a pharmaceutically acceptable salt thereof, wherein:
R'is a support-medium, and

R’ is, independently at each occurrence, selected from the group consisting of:
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O
O
.y P
H{‘N\e/\\(
H N
PN N§( o
W HN
'EliN\”/N
© (PC), (DPG),

A oVl
lﬁ.LiN NH N\e/\\{l

hil N/

o (T), and (PA), and

wherein R” is at each position from 1 to 30 and 5 to 3’

Position No. 5" to 3’ R* | Position No. 5’ to3°  R? Position No. 5" to 3’ R?

1 PC | 11 PA 21 DPG

2 T 12 PA 22 PC

3 PC | 13 DPG | 23 PA

4 PC | 14 DPG |24 T

5 PA | 15 PA 25

6 PA | 16 PA 26

7 PC | 17 DPG | 27 PC

8 PA | 18 PA 28 T

9 T 19 T 29 PA

10 PC | 20 DPG | 30 DPG
23. The compound of claim 22, wherein the compound of Formula (IX) is of Formula

(IXa):
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O=N N/ﬁ 0
K/ N \”/\)J\O/\/o\/\o/\/OYO

X ° )
/b
Y
O+O
\I
| 3]

(IXa),
or a pharmaceutically acceptable salt thereof, wherein
R'is a support-medium, and

R? is, independently at each occurrence, selected from the group consisting of:

J@fv

L NN

(PO), (DPG),

164



WO 2017/205513

%Yo
aiN\n/NH

o (T), and
wherein R” is at each position from 1 to 30 and 5 to 3’

Position No. 5> to 3’ R2

Position No. 5’ to 3’ R?

1

O 0 9 O »n kW

—
o

5 24,

(Xa):

PC
T

PC
PC
PA
PA
PC
PA
T

PC

11
12
13
14
15
16
17
18
19
20

ZT

N
(PA), and

PA
PA
DPG
DPG
PA
PA
DPG
PA

DPG

PCT/US2017/034284

Position No. 5’ to 3’ R?

21
22
23
24
25
26
27
28
29
30

DPG
PC
PA

PC

PA
DPG

The compound of claim 20, wherein the compound of Formula (A9) is of Formula
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on i ~ [ 5']
N (0]
K/NNO/\/O\/\O/\/OYO
(o] N
J (]
O)\NH l}l
[ !
S ©\ermo
'
Y
N
| I ]
| 30
1A
| 3]
(Xa),

or a pharmaceutically acceptable salt thereof, wherein
R'is a support-medium, and

R’ is, independently at each occurrence, selected from the group consisting of:

O
o]
O
H —
| HN
Hr,iN\n/N
© (PC), (DPG),

o PV
EiN NH N\e/\\(N

T N=/

o (T), and (PA), and

wherein R” is at each position from 1 to 30 and 5 to 3’

Position No. 5" to 3’ R? | Position No. 5> to 3° R’ Position No. 5’ to 3’ R?

166



WO 2017/205513 PCT/US2017/034284
1 PC | 11 PA 21 DPG
2 T 12 PA 22 PC
3 PC |13 DPG | 23 PA
4 PC | 14 DPG | 24 T
5 PA | 15 PA 25
6 PA | 16 PA 26
7 PC | 17 DPG | 27 PC
8 PA | 18 PA 28 T
9 T 19 T 29 PA
10 PC | 20 DPG | 30 DPG
25.  The compound of any one of claims 16-24, wherein the support-medium comprises
polystyrene.
5
26. A compound of Formula (A11):
0]
S WL
N K/ NO/\/O\/\O/\/OYO
° )
h |
N
/N— | —0
0]
O
N
=
H
[ 3]
(AL1),
or a pharmaceutically acceptable salt thereof, wherein:
10 n is an integer from 10 to 40;
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R'is a support-medium;

R’ is selected from the group consisting of trityl, monomethoxytrityl, dimethoxytrityl
and trimethoxytrityl; and

R*is, independently at each occurrence, selected from the group consisting of:

O

LI

5 (PC), (DPG),

© (T) (PA), (P5SmC),
FN o\/\CN
N\%\\(
N= N
= o N \< O
‘/Y = o HN
N_ _NH N/
T N
° N=/""(), and (PG).
27.  The compound of claim 26, wherein the compound of Formula (A11) is of formula

10 (Alla):
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(Alla),
or a pharmaceutically acceptable salt thereof, wherein:
n is an integer from 10 to 40;
R'is a support-medium;
R’ is selected from the group consisting of trityl, monomethoxytrityl, dimethoxytrityl
and trimethoxytrityl; and

R*is, independently at each occurrence, selected from the group consisting of:

(PC), (DPG),
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(PA) (PSmC),

SN LY.
N

), N=/""(1), and (PG).
28. The compound of claim 26, wherein the compound Formula (A11) is of Formula
XI):
o]
o 5]
N/ﬁ 0
XN k/NWJ\O/\/O\/\O/\/O\I%O
O ()
N
|
| 1
Nt
N— | =0
/ o
"
N
| | J
| 30
H
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(XD,

or a pharmaceutically acceptable salt thereof, wherein:

R’ is, independently at each occurrence, selected from the group consisting of:
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O
O
.y P
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W HN
'EliN\”/N
© (PC), (DPG),

A oVl
lﬁ.LiN NH N\e/\\{l

hil N/

o (T), and (PA), and

wherein R” is at each position from 1 to 30 and 5 to 3’

Position No. 5" to 3’ R* | Position No. 5’ to3°  R? Position No. 5" to 3’ R?

1 PC | 11 PA 21 DPG
2 T 12 PA 22 PC

3 PC | 13 DPG | 23 PA
4 PC | 14 DPG |24 T

5 PA | 15 PA 25

6 PA | 16 PA 26

7 PC | 17 DPG | 27 PC

8 PA | 18 PA 28 T

9 T 19 T 29 PA
10 PC | 20 DPG | 30 DPG

29. The compound of claim 28, wherein the compound of Formula (XI) is of Formula
(XTa):
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O=N N/ﬁ 0
X k/ N \[(\)J\o/\/o\/\o/\/o\fo

Vebo
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k[:j,R

| 30
M

[ 3]
(XTa),
or a pharmaceutically acceptable salt thereof, wherein

R’ is, independently at each occurrence, selected from the group consisting of:

o)
o)
Y P
%‘N\e/\\(
H N
Y R
| HN
‘aiN\n/N
© (PC), (DPG),
L O
kﬁiN NH N\%\(N
\ﬂ/ N=/
o (T), and (PA), and

wherein R” is at each position from 1 to 30 and 5° to 3’

172



WO 2017/205513

Position No. 5’ to 3’
1

O 0 9 O »n kA WD

—_
[e]

R2
PC
T

PC
PC
PA
PA
PC
PA
T

PC

Position No. 5’ to 3’

11
12
13
14
15
16
17
18
19
20

R2
PA
PA
DPG
DPG
PA
PA
DPG
PA

DPG

PCT/US2017/034284

Position No. 5> to 3> R?

21 DPG
22 PC
23 PA
24

25

26

27 PC
28 T

29 PA
30 DPG



