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WE CLAIM:

1. A compound having the structure of Formula (1), or a pharmaceutical salt thereof:

—0
Rl R3
Y .
<« ULy R*
ZN)\N

Formuia (I)
wherein:

R" is -NHR® or -NHCHR®R?;

R¥is H, -L,R", -OL,R", -C(CH5),R"?, -P(=0)(OH),, -P(=0)OH(OR"), -CF,R*, -
CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)COH, -L;C(=0)OH, -
OL,C(=0O)OH or tetrazolyi;

R*is H, -LR", -OL,R"?, -C(CH5),R'?, -P(=0)}OH),, -P(=0)OH(OR7), -CF,R", -
CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)CH, -L;C(=0)OH, -
OL,C(=0O)OH or tetrazolyl;

where, when R® is H, then R* is -L,R"?, -OL,R"?, -C(CHj3):R"?, -P(=0)(OH),, -

P(=0)OH(ORY), -CF;R", ~CF,C(=0)0OH, -CH=CHC(=0)OH, -
C(=0)OH, -L,C{=0)OH, -L;C(=0)OH, -OL,C(=0)OH or tetrazolyl;
or when R*is H, then R? is -L,R'?, -OL;R"?, -C(CH3),R"?, -P(=0)(OH),, -
P(=0)OH(OR"), -CF,R", -CF,C(=0)OH, -CH=CHC(=0)OH, -
C(=0)OH, -L,C(=0)OH, -L;C(=0)OH, -OL,C(=0)OH or tetrazolyl;

L1 is (CHz)m-;

Ly is ~{CHz)mm:

Lz = -(CH2)m(CHR"' CHz)(CHa)n-;

R® is -C4-Cgalkyl:

R” is -Cy-Caalkyl;

R?is L4OH;

each R"" is independently selected from -OH;

R"is

a) an unsubstituted tetrazolyl;

b) a tetrazolyl substituted with -L{C(=0)OH;

or

c) a 5-6 membered heterocycloalkyl having 1 to 2 heteroatoms independently
selected from N and O substituted with -C(=0O)CH;

each m is independently selected from 1, 2, 3, and 4,
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and

each n is independently selected from 0, 1, 2, 3, and 4.

2. The compound of claim 1, wherein the compound of Formula (1) is a compound of Formula

(1a) or Formula (ib):

—0 —Q
R! <\ RS R! @
N7 >SN N7 SN
4
/@’J ,L)TJ R
H,N” N H,N” N
Formula (la} Formula (Ib).

3. The compound of claim 1 or claim 2, wherein:
R'is ~NHR® or ~NHCHR®R?;
R3is H, -OL,C(=0)OH or tetrazolyl;
R*is H, -L3R", -OL;R", -C(CH3).R", -P(=0)(OH),, -P(=0)OH(OR"), -CF,R", -
CF,C(=0O)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0O)COH, -L;C(=0)OH or tetrazolyl;
where, when R® is H, then R* is -L,R", -OL,R", -C(CH3),R", -P(=0)OH),, -
P(=0)OH(OR"), -CF,R", -CF,C(=0)OH, -CH=CHC(=0)OH, -
C(=0)OH, -L,C(=0)OH, -L;C(=0)OH or tetrazolyl;
or when R*is H, then R*is -OL,C(=0)0OH or tetrazolyl;
Ly is -(CH2)m-;
Lz is -(CH2)m-;
L7 = (CHz)m( CHR"' CH2)m( CHz),;
R® is ~C3-Cgalkyl;
R is -C;-Csalkyl; methyl
R%is L{OH;
each R is independently selected from -OH;
R%is
a) an unsubstituted tetrazolyl;
b) a tetrazolyi substituted with -L,C(=0)OH;
or
¢) a 5-6 membered heterocycloalkyl having 1 to 2 heteroatoms independently
selected from N and O substituted with -C{(=0)OH;
each m is independently selected from 1, 2, 3, and 4,
and

each n is independently selected from 0, 1, 2, 3, and 4.



75

4. The compound of claim 1 or claim 2, wherein:
R"is —=NHR® or —-NHCHR®R?®;
R¥is H, -LsR", -OL,R ", -C(CH3),R", -P(=0)(OH),, -P(=0)OH(OR"), -CF,R", -
CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)CH, -.;C(=0)OH, -

R*is H, -L3R™, -OL;R", -C{CH3),R"2, -P(=0)(OH),, -P(=0)YOH(OR"), -CF,R", -
CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L;C(=0)OH, -
OL,C(=0)OH, }"»/LN or }&:LN :

where, when R? is H, then R*is -L;R"?, -OL,R", -C(CH;),R"?, -P(=O)}OQH),, -

P(=0)OH(OR"), -CF,R'2, -CF,C(=0)OH, -CH=CHC({=0)OH, -

HN-N
N
C(=0)OH, -L,C(=0)OH, -L;C(=0)OH, -OL,C(=0O)OH, ~ N or
N-—N\H
AN
N

or when R*is H, then R? is -L,R"?, -OL,R"2, -C(CH;3),R"?, -P(=0)(OH),, -
P(=0)OH(OR?), -CF,R", -CF,C(=0)0OH, -CH=CHC(=0)OH, -
HN-N,

s’
C(=0)OH, -L,C(=0)OH, -L;C(=0)OH, -OL,C(=0)OH, ,
N-NH

"

L1 is (CHz)m-;

L; is -(CH2)m~;

L7 = (CH2)m{ CHR"'CH2)m(CH2)0-;
R® is -C3-Cgalkyl;

R’ is -Cy-Csalkyi;

R? is L,OH;
each R" is independently selected from -OH;
R%is

HN-N, N-NH

< N [N
) :LEJ\N j;;L

N
or
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N
c) , | or |

each m is independently selected from 1, 2, 3, and 4,

and

each n is independently selected from G, 1, 2, 3, and 4.

5. The compound of claim 1 or claim 2, wherein:
R" is -NHR® or -NHCHR®R?,
HN-N N-NH
e
R*is H, -OL,C(=0)OH, or

R*is H, -LoR'2, -OL;R", -C(CH3).R", -P(=O)(OH)2, -P(=0)OH(OR"), -CF.R", -

HN-N,
o
CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH, or
N~NH
s

where, when R3 is H, then R*is -L;R"2, -OL,R™, -C(CH;),R"?, -P(=0)(OH),, -
P(=0)OH(OR’), -CF3R", -CF,C(=0)OH, -CH=CHC(=0)OH, -

NJN ~NH
il
C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
N N-NH
ot et
or when R*is H, then R*is -OL,C(=0)OH,
L1 is '(CHZ)m'n
]-2 is '(CH2)m';

L7 = {CH2)m(CHR"" CHy)m(CH2)n~;
R® is -Cs-Cgalkyl;

R’ is -C;-Caalkyl;

R%is L,OH;

each R is independently selected from -OH;
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Q\COZH O*COZH O"’”COQH
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c) o or | :
each m is independently selected from 1, 2, 3, and 4,
and

each n is independently selected from 0, 1, 2, 3, and 4.

6. The compound of any one of claims 1 to 5, wherein:
L4 is -CHo-;
L, is -CHjz- or -CH,CHoy-;
Lz = -(CH2)2(CHR" CHy).-;
R® is -Caalkyl or -Csalkyl;
R” is methyl, ethyl or propyl,
and
R" is OH.

7. The compound of claim 1 or claim 2, wherein:

R'is -NHR?,

RYis H;

R*is -LoR";

Lz is «(CH2)mm:

R% is -Ca-Calkyl;

R"%is

a) an unsubstituted tetrazolyl;

b} a tetrazolyl substituted with -L.,C{=0)OH;
or
c) a 5-6 membered heterocycloalkyl having 1 to 2 heteroatoms independently
selected from N and O substituted with -C(=O)OH,
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and

each m is independently selected from 1, 2, 3, and 4.

8. The compound of claim 1 or claim 2, wherein:
R'is -NHR;
R¥is H;
R*is -L,R";
Lo is -CHg- or -CH.CHy-;
R% is -Csalkyl;

and

N-N,
/N
b) XN
Qr
{ oot Ld~cop L Dmcop
c) | , or | .

9. The compound of claim 1 or ¢laim 2, wherein:
R'is -NHRS;
R*is H;
R*is -L.R"%;
L is -CH,- or -CH>CH,-;
R® is -Csalkyl;
and
RZis

U\COZH <_>‘002H O"wcozﬁ



79

10. The compound of claim 1 or claim 2, wherein:
R'is -NHR®;
R%is H;
R*is -L,C(=0)OH;
L, is -CH,- or -CH,CH-;
and
R® is -Csalkyl.

11. The compound of claim 1, wherein the compound is selected from:
5-(5-((1H-tetrazol-5-yl)methoxy)-2-methoxybenzyl }-N4-pentyl-5H-pyrrolo[3,2-
d]pyrimidine-2,4-diamine;
5-(5-((1H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-N4-pentyl-5H-pyrrolo[3, 2-d]pyrimidine-
2,4-diamine;
(8)-2-((5-(5-((1H-tetrazol-5-yl)methyl)-2-methoxybenzyl}-2-amino-5H-pyrrolo[3, 2-
d]pyrimidin-4-yl)amino)hexan-1-ol;

(8)-2-((5-(5-(( 1H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-2-amino-5H-pyrrolo[3,2-
d]pyrimidin-4-yl)amino)pentan-1-ol;

5-(6-(2-( 1H-tetrazol-5-yl)ethyl)-2-methoxybenzyl)-N4-pentyl-5H-pyrrolo[3, 2-d]pyrimidine-
2,4-diamine;
N4-hexyl-5-(2-methoxy-5-(1H-tetrazol-5-yl)benzyl}-5H-pyrrolo[3,2-d]pyrimidine-2,4-
diamine;
(8)-2-{(2-amino-5-(2-methoxy-5-(1H-tetrazol-5-yl)benzyl)-5H-pyrrolo[3,2-d]pyrimidin-4-
ylyamino)hexan-1-ol;

2-~(5-(3-{(2-amino-4-(pentylamino)-5H-pyrrolo[3,2-d] pyrimidin-5-ylYmethyl)-4-
methoxybenzyl)-2H-tetrazol-2-yl)acetic acid;

5-(2-methoxy-4-(1 H-tetrazol-s-y[)benzyl)-N4—pentyl—5 H-pyrrolo[3,2-d]pyrimidine-2,4-
diamine;
5-(2-methoxy-5-(1H-tetrazol-5-yl)benzyl)-N4-pentyl-5H-pyrrolo[3,2-d]pyrimidine-2,4-
diamine;
5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl}-2-methoxybenzyl}-N4-pentyl-5H-pyrrolo[3,2-
dlpyrimidine-2,4-diamine;
(8)-2-((5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl}-2-methoxybenzyl)-2-amino-5H-pyrrolof3, 2-
d]pyrimidin-4-yl)aminoc)hexan-1-ol;
5-(5-(difluoro(1H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-N4-pentyl-5H-pyrrolo[3,2-
d]pyrimidine-2,4-diamine;

2-(3-{(2-amino-4-{pentylamino)-5H-pyrrolo[3, 2-d]pyrimidin-5-yl)methyl )-4-
methoxyphenyl)-2,2-diflucroacetic acid;
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(3R,5R)-7-(3-((2-amino-4-~(pentylamino)-5H-pyrrolo[3,2-d]pyrimidin-5-yl)methyl)-4-
methoxyphenyl)-3,5-dihydroxyheptancic acid;
2-(3-{(2-amino-4-(pentylamino)-5H-pyrrolo[3,2-d]pyrimidin-5-yl)methyl)-4-
methoxyphenyl)acetic acid;
(S)-2-(3-((2-amino-4-((1-hydroxyhexan-2-ylyamino)-5H-pyrrolo[3,2-d]pyrimidin-5-
yl)methyl)-4-methoxyphenyl)acetic acid;
3-((2-amino-4-(pentylamino)-5H-pyrrolo[3,2-d]pyrimidin-5-yl)methyl}-4-methoxybenzoic
acid,

(3-((2-amino-4-(pentylamino)-5H-pyrrolo[3, 2-d]pyrimidin-5-yl)methyl )-4-
methoxyphenyl)phosphonic acid;

methyl hydrogen (3-((2-amino-4-(pentylamino)-5H-pyrrolo[3,2-d]pyrimidin-5-ylYmethyl)-4-
methoxyphenyl)phosphonate;
(E)-3-(3-((2-amino-4-(pentylamino)-5H-pyrrolo[3,2-d]pyrimidin-5-ylYmethyl )-4-
methoxyphenyl)acrylic acid;

3-(3-{(2-amino-4~(pentylamino)-SH-pyrrolo[3, 2-d]pyrimidin-5-y)methyi)-4-
methoxyphenyl)propanoic acid;
(S)-3-(3~((2-amino-4-({1-hydroxyhexan-2-yl)amino)-5H-pyrrolo[3,2-d)pyrimidin-5-
yl)methyl)-4-methoxyphenyl)propanocic acid;
(S)-1-(4-((2-amino-4-(pentylamino}-5H-pyrrolo[3,2-d]pyrimidin-5-yl)methyl)-3-
methoxybenzyl)pyrrolidine-2-carboxylic acid ;
(R)-1-(3-((2-amino-4-(pentylamino)-5H-pyrrolo[3,2-d]pyrimidin-5-yi Ymethyi)-4-
methoxybenzyl)pyrrolidine-2-carboxylic acid, and
2-(4-{(2-amino-4-(pentylamino}-5H-pyrrolo[3,2-d]pyrimidin-5-ylmethyl)-3-
methoxyphenoxy)acstic acid.

12. The compound of claim 1, wherein the compound is selected from:
2-(3-((2-amino-4~(pentylamino)-5H-pyrrolo[3,2-d]pyrimidin-5-ylYmethyl)-4-
methoxyphenyl)acetic acid ;
3-((2-amino-4-(pentylamino)-5H-pyrrolo[3,2-d]pyrimidin-5-yl)methyl)-4-methoxybenzoic
acid ;
5-(5-{(1H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-N4-pentyl-5H-pyrrolof3,2-d]pyrimidine-
2,4-diamine;
5-(5-(2-(1H-tetrazol-5-yl)ethyl)-2-methoxybenzyl)-N4-pentyl-5H-pyrrolo[3,2-d]pyrimidine-
2,4-diamine;
(S)-1-(4~((2-amino-4-(pentylamino)-5H-pyrrolo[3,2-d]pyrimidin-5-ylYmethyl)-3-

methoxybenzyl)pyrrolidine-2-carboxylic acid , and
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(R)-1-(3-((2-amino-4-(pentylamino)-5H-pyrrolo[3,2-d]pyrimidin-5-yl)methyl )-4-
methoxybenzyl)pyrrolidine-2-carboxylic acid.

A pharmaceutical composition comprising a therapeutically effective amount of a compound

of any one of claims 1-12 and a pharmaceutically acceptable carrier.

Use of a compound of any one of claims 1-12 in the manufacture of a medicament for
treating a disease or disorder associated with TLR7 activity, wherein the disease or disorder
is an infectious disease, a viral infectious disease, an inflammatory disease, a respiratory
disease, a dermatological disease, an autoimmune disease, a cell-proliferative disease or

cancer.

The use of claim 14, wherein the disease or disorder is asthma, chronic obstructive
pulmonary disease (COPD), adult respiratory distress syndrome (ARDS), ulcerative colitis,
Crohn's disease, bronchitis, dermatitis, actinic keratosis, basal cell carcinoma, bladder
cancer, allergic rhinitis, psoriasis, scleroderma, urticaria, rheumatoid arthritis, muitiple

sclerosis, cancer, breast cancer, HIV, hepatitis, hepatitis C or lupus.

The use of claim 14, wherein the disease or disorder is hepatitis B, hepatitis C, colorectal

cancer or hepatocellular carcinoma.

A compound of any one of claims 1-12 for use in treating a disease associated with TLR7
receptor activity, wherein the disease is an infectious disease, a viral infectious disease, an
inflammatory disease, a respiratory disease, a dermatological disease, an autoimmune

disease, a cell-proliferative disease or cancer.

The compound of claim 17, wherein the disease is asthma, chronic obstructive pulmonary
disease (COPD), adult respiratory distress syndrome {(ARDS), ulcerative colitis, Crohn’s
disease, bronchitis, dermatitis, actinic keratosis, basal cell carcinoma, bladder cancer,
allergic rhinitis, psoriasis, scleroderma, urticaria, rheumatoid arthritis, multiple sclerosis,

cancer, breast cancer, HIV, hepatitis, hepatitis C or lupus.

The compound of claim 17, wherein the disease is hepatitis B, hepatitis C, colorectal cancer

or hepatocellular carcinoma.



