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BRIEF SUMMARY
Accordingly, certain embedimentexamples provide a compound of formula (I):

(R)n
R1_L1 L2_R2

ey

wherein:

R! a is targeting ligand;

L! is absent or a linking group;

L? is absent or a linking group;

R? is a siRNA molecule selected from a siRNA described herein, e. g., an siRNA
selected from any one of siRNA 1 —siRNA 119;

the ring A is absent, a 3-20 membered cycloalkyl, a 5-20 membered aryl, a 5-20
membered heteroaryl, or a 3-20 membered heterocycloalkyl;

each R* is independently selected from the group consisting of hydrogen, hydroxy, CN,
F, Cl, Br, 1, -C1-2 alkyl-OR®, Cy.19 alkyl Ca.19 alkenyl, and Ca.19 alkynyl; wherein the Cy-1o alkyl
Cs.10 alkenyl, and Cs.10 alkynyl are optionally substituted with one or more groups
independently selected from halo, hydroxy, and C;.3 alkoxy;

RBis hydrogen or a protecting group; and

nis0,1,2,3,4,5,6,7,8,9, or 10;

or a salt thereof.

In certain embedimentexamples, R!is —C(H)3.p)(L*-saccharide)y;

wherein each L? is independently a linking group;

pis 1,2, or 3; and

saccharide is a monosaccharide or disaccharide

or a salt thereof.

In one aspect, the present disclosure refers to a compound of formula (I):

(RMn

R1_L1 L2_R2
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wherein:

R! a is targeting ligand:;

L! is absent or a linking group:

L? is absent or a linking group:

R? is a siRNA molecule selected from any one of siRNA 1 — siRNA 119:

the ring A is absent, a 3-20 membered cycloalkyl, a 5-20 membered aryl, a 5-20

membered heteroaryl, or a 3-20 membered heterocycloalkyl;

each R” is independently selected from the group consisting of hydrogen, hydroxy, CN,
F, Cl, Br, I, -Ci-; alkyl-OR®, C;.10 alkyl Ca.10 alkenyl, and Cy.10 alkynyl; wherein the Ci.1p alkyl

Co.1palkenyl, and C,_jo alkynyl are optionally substituted with one or more groups

independently selected from halo, hydroxy, and C;.3 alkoxy;

R®is hydrogen or a protecting group: and

nis0,1,2,3.4,5.6.7.8.9., or 10;

or a salt thereof.

In certain embedimentexamples, the saccharide is:

R10 R11
R0 o}
X o
Y

wherein:



X is NR?, and Y is selected from -(C=0)R*, -SO2R’, and -(C=0)NR°R’; or X
is -(C=0)- and Y is NR®R”;
R? is hydrogen or (Ci-Ca)alkyl;

5 R* R R® R7, R® and R’ are each independently selected from the group consisting of
hydrogen, (C1-Cg)alkyl, (Ci-Cg)haloalkyl, (C1-Csg)alkoxy and (C3-Cs)cycloalkyl that is
optionally substituted with one or more groups independently selected from the group
consisting of halo, (C1-Cs)alkyl, (C1-Cs)haloalkyl, (Ci1-C4)alkoxy and (Ci-Cs)haloalkoxy;

10is -OH, -NR®R’ or — F; and
10 R'"is -OH, -NR®R’, -F or 5 membered heterocycle that is optionally substituted with
one or more groups independently selected from the group consisting of halo, hydroxyl,
carboxyl, amino, (C1-Cs)alkyl, (Ci-C4)haloalkyl, (Ci-Cs)alkoxy and (Ci-Cs)haloalkoxy;
or a salt thereof.

In certain embedimentexamples, the saccharide is selected from the group consisting
15 of:

OH OH HO OH HO OH HO OH
OH 0 HO 0 HO 0 HO 0
o) R o) R (I? R F (I? R
NH

HO 0]
0)

>—N\I;| o—%

or a salt thereof.

In certain embeodimentexamples, the saccharide is:

RSy

N-Acetylgalactosamine (GalNAc) GalPro

20

or a salt thereof.

In certain embedimentexamples, the compound of formula I is selected from the group

consisting of:
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Ho" >© H 0 Q
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HO 2,
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HO,, (’INHAC o o AcHN,, OH
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o Nd X
00
2
N NS R
7
OH © O
HO,, _~_NHAc HN
EI 0 H 231,n=3
. N
|\\‘ o) O/\(\/o\);\N OH
OH H O  AcHN,, OH
o N0
H n
and

OH

and pharmaceutically acceptable salts thereof.

In certain embedimentexamples, the compound of formula (I) is:
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siRNA

Mm o
Antisense strand, 5' end
OH OH
HO,, (INHAc o o AcHN,, OH
o o/\(\/o\%;\w HA@/O\%’\O o
OH H 2 OH
OH

NH
o NG
00 0-P=0
RS v
o H

or a pharmaceutically acceptable salt thereof, wherein the siRNA depected is selected from any
one of sSiRNA 1 —siRNA 119.

In certain embeodimentexamples, the siRNA sequence comprises chemically modified
nucleotides.

In certain embedimentexamples, the siRNA comprises at least one 2° Ome
modification or a 2’F modification.

In certain embeodimentexamples, the siRNA comprises at least one 2° Ome
modification and at least one 2’F modification.

In certain embedimentexamples, the siRNA comprises at least one 2° Ome
modification and at least one 2’F modification.

In one aspect, the present disclosure refers to use of any one of the compounds

disclosed herein in the manufacture of a medicament for treating liver fibrosis. Certain

embedimentexamples provide a method of treating liver fibrosis, comprising administering to a
patient in need thereof an effective amount of a compound described herein.
In one aspect, the present disclosure refers to use of any one of the compounds

disclosed herein for treating non-alcoholic steatohepatitis (NASH). Certain
embedimentexamples provide a method of treating non-alcoholic steatohepatitis (NASH),
comprising administering to a patient in need thereof an effective amount of a compound

described herein.
In one aspect, the present disclosure refers to use of any one of the compounds

disclosed herein in the manufacture of a medicament for treating liver fibrosis associated with
non-alcoholic steatohepatitis (NASH). Certain embedimentexamples provide a method of

treating liver fibrosis associated with non-alcoholic steatohepatitis (NASH), comprising
administering to a patient in need thereof an effective amount of a compound described herein.
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In one aspect, the present disclosure refers to use of any one of the compounds

disclosed herein in the manufacture of a medicament for treating alcoholic steatohepatitis
(ASH). Certain embeodimentexamples provide a method of treating alcoholic steatohepatitis
(ASH), comprising administering to a patient in need thereof an effective amount of a
compound described herein.

In one aspect, the present disclosure refers to use of any one of the compounds

disclosed herein in the manufacture of a medicament for treating liver fibrosis associated with

alcoholic steatohepatitis (ASH). Certain embedimentexamples provide a method of treating
liver fibrosis associated with alcoholic steatohepatitis (ASH), comprising administering to a
patient in need thereof an effective amount of a compound described herein.

Certain embedimentexamples provide the use of an effective amount of a compound
described herein to treat liver fibrosis.

Certain embedimentexamples provide the use of an effective amount of a compound
described herein to treat non-alcoholic steatohepatitis (NASH) or alcoholic steatohepatitis
(ASH).

Certain embedimentexamples provide the use of an effective amount of a compound
described herein to treat liver fibrosis associated non-alcoholic steatohepatitis (NASH) or
alcoholic steatohepatitis (ASH).

In certain embeodimentexamples, the compound of formula (I) is administered
subcutaneously.

Certain embedimentexamples provide a double stranded siRNA molecule selected from
the group consisting of siRNA 1 — siRNA 119.

Certain embedimentexamples provide a composition comprising a double stranded
siRNA molecule of claim 21.

Certain embedimentexamples provide an inventiendisclosure as described herein.

In certain embedimentexamples, provided herein are nucleic acid molecules (e.g.,
therapeutic double stranded siRNA molecules), as well as conjugates, compositions and
methods that can be used to deliver such nucleic acids. These are useful for treating liver
fibrosis, e.g., NASH- or ASH-related liver fibrosis.

Accordingly, one aspeet-example provides a double stranded siRNA molecule selected
from the group consisting of siRNA 1 — siRNA 119, and to individual sense and antisense
strands thereof. In one aspect, the present disclosure refers to double stranded siRNA molecule
selected from the group consisting of siRNA 1 —siRNA 119. In another aspect, the present
disclosure refers to a composition comprising a double stranded siRNA molecule disclosed
herein.

Another aspeetexample provides GalNAc conjugates that comprise one of the siRNAs

described herein, which conjugates are not limited to conjugates that comprise the ligand-

linkers disclosed herein. Fer-example;an-aspeetOne example provides a GalNAc conjugate of
Formula X:

A-B-C
X)
wherein A is a targeting ligand;
B is an optional linker; and

C is an siRNA molecule described herein.



CLAIMS

WHAT IS CLAIMED IS:
1. A compound of formula (I):
(R)n
R'—L' L2—R?
D
wherein:

R! ais targeting ligand;

L! is absent or a linking group;

L? is absent or a linking group;

R? is a siRNA molecule selected from any one of siRNA 1 —siRNA 119;

the ring A is absent, a 3-20 membered cycloalkyl, a 5-20 membered aryl, a 5-20
membered heteroaryl, or a 3-20 membered heterocycloalkyl;

each R* is independently selected from the group consisting of hydrogen, hydroxy, CN,
F,ClL Br, I, -Ci» alkyl—ORB, Ci-0alkyl Ca-10 alkenyl, and Ca-19 alkynyl; wherein the Ci-10 alkyl
Cs.10 alkenyl, and C».10 alkynyl are optionally substituted with one or more groups
independently selected from halo, hydroxy, and C;.3 alkoxy;

R®is hydrogen or a protecting group; and

nis0,1,2,3,4,5,6,7,8,9, or 10;

or a salt thereof.

2. The compound of claim 1, wherein R! comprises 2-8 saccharides.is—CHH)a ="~
E\lleehrifide'}qi
] . ] l 3 . . i i ] ]. ] . ;

or a salt thereof.

3. The compound of claim 2, wherein the saccharide is:
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wherein:

X is NR?, and Y is selected from -(C=0)R*, -SO2R’, and -(C=0)NR°R’; or X
is -(C=0)- and Y is NR®R’;

5 R?is hydrogen or (C;-Cy)alkyl;

R* R’ RS R, R® and R’ are each independently selected from the group consisting of
hydrogen, (Ci-Cs)alkyl, (Ci-Cs)haloalkyl, (Ci-Cs)alkoxy and (C3-Cs)cycloalkyl that is
optionally substituted with one or more groups independently selected from the group
consisting of halo, (C-Cs)alkyl, (C1-Cs)haloalkyl, (Ci1-C4)alkoxy and (Ci-Cs)haloalkoxy;

10 R'%is -OH, -NR®R® or — F; and

R''is -OH, -NR®R’, -F or 5 membered heterocycle that is optionally substituted with
one or more groups independently selected from the group consisting of halo, hydroxyl,
carboxyl, amino, (Ci-Cs)alkyl, (Ci-Cs)haloalkyl, (Ci-Cs)alkoxy and (Ci-Cs)haloalkoxy;

or a salt thereof.

15
4. The compound of claim 2 or 3, wherein the saccharide is selected from the group
consisting of:
OH OH HO OH HO OH HO OH
OH o} HO o} HO>2_<_< HO O
0) ) O E
N < TS <
XNH o—% Mnn o3 —S—NH 03 F—S-NH 0—%
FaC F
HO ol HO go o and
o \ 0 N
>—NH 0— MNH 0%
H,N
20 or a salt thereof.
5. The compound of any one of claims 2-4, wherein the saccharide is:
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HO OH HO OH

HO o or HO o
O R o] R
>—NH o—% 4>—NH o+
N-Acetylgalactosamine (GalNAc) GalPro
or a salt thereof.
6. The compound of claim 1, wherein the compound of formula I is selected from the

group consisting of:

Ho,,

HOY

HO,,

HOY

HO,,
HO"
HO,,
HO"
HO:. o) 191, n=2,x=1 HO

HO\\‘ / 194 n=3,x=1

— 197, n=4,x=1

OH 200,n=3,x=2
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HO.,

HOY

HO.,

HOY

s OH
HO
203,n=3,x=1
206,n=4,x=1
H H
N\H/\M/\WN
X 6
o] 0 D—\
HN™S0 © HO 0-R?

i OH
\ 209, n=3 x=1 HO
HO =
° —on
OH
o
H
D
o o)

(o 212,n=3,x=1 AG  OAC
S 215, n=4,x=1
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OH OH

H
0O _f~g I N_O g AcHN,, OH
n
HO “NHAc H/\VO\*\O o]
OH o OH
SNGLL &
_R?
NMN ©
o H "o
NH
218, n=2
oH ’ oH 221,n=3
0O _f~g YN AcHN, OH
n
HO ‘NHAC e ”/\VO\*\O o)
OH n OH
NHAc
/ N
Ho N 0
HO™ ™ © H o) o)
< Nt
of x] 4 e N o O-R?
NHAc HN SO T
HO,, O\(\/\ O~ N OH
: o MY A
KO NH < O oo OH
HO ~ n O/
> AcHN
HO AcHN .
< OH
HO b HG
S 224, n=3,x=1
HO' =
OH OH
HO, (’INHAC o o AcHN,, OH
"o o O~ H/\@/O\*\o o
OH " A : OH
NH OH
o Nb X
00
N N R?
H 7
OH © O
HO,, ~ NHAc o HN
(I H 231,n=3
‘ N
"o OA(\/O\);\N 7‘) OH
OH H O  AcHN,, OH
o) HA@/O\%AO o)
and n OH

and pharmaceutically acceptable salts thereof.
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7. The compound of claim 1, wherein the compound of formula (I) is:

siRNA
2 : 2 : Sense strand, 3' end
Antisense strand, 5' end
OH OH
HO/,‘@NHAC o o AcHN,, OH
o OA(\/O\/);\N HA@/O\*\O 0
OH H 2 OH
NH OH
o NI
00 0-P=0
NJL(\%/\H/N &
H
OH ° "o

HO,, A~ _NHA
., c o HN

CX i

R o L

OH H O  AcHN, OH
o HWO\%;\O o]

OH

or a pharmaceutically acceptable salt thereof, wherein the siRNA depected is selected from any
one of siRNA 1 —siRNA 119.

8. The compound of any one of claims 1-7, wherein the siRNA sequence comprises

chemically modified nucleotides.

9. The compound of claim 8, wherein the siRNA comprises at least one 2° Ome

modification or a 2’F modification.

10. The compound of claim 9, wherein the siRNA comprises at least one 2° Ome

modification and at least one 2’F modification.

11.  The compound of claim 9, wherein the siRNA comprises at least one 2’ Ome

modification and at least one 2’F modification.

thereofan-effective-amountUse of the compound of any one of claims 1-11 in the manufacture

of a medicament for treating liver fibrosis.
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se of the compound of any one of claims 1-11

in the manufacture of a medicament for treating non-alcoholic steatohepatitis (NASH).

compound of any one of claims 1-11 in the manufacture of a medicament for treating liver

fibrosis associated with non-alcoholic steatohepatitis (NASH).

Use of the compound of any one of claims 1-11_in

the manufacture of a medicament for treating alcoholic steatohepatitis (ASH).

rt-Use of the compound

of any one of claims 1-11_in the manufacture of a medicament for treating liver fibrosis

associated with alcoholic steatohepatitis (ASH).

2017. The methoed-oruse of any one of claims 12-1916, wherein the compound of formula (I)

is_to be administered subcutaneously.

2118. A double stranded siRNA molecule selected from the group consisting of siRNA 1 —
siRNA 119.

2219. A composition comprising a double stranded siRNA molecule of claim 2+18.
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