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FIGURE 1
In vivo suppression of the TLR7 pathway
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FIGURE 2
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FIGURE 3
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FIGURE 4
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FIGURE 4
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FIGURE 4
FIG. 4D.
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FIGURE 4
FIG. 4F.
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FIGURE §
FIG. 5A.
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FIGURE 5
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FIGURE 5

FIG. 6D.
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FIGURE 6
FIG. 6A. Anti-dsDNA
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FIGURE 6
FIG. 6C. ,
Anti-Sm/RNP
100000¢
= -‘ ) . *p<0.05vs. Vehice
E %o o B
- ' D) . *
~— 10000f x
o i be0 A4 *
Z ’ g — it X2
E o0l " 5
£ ¥ . ——
%
e 100k :
< | —eeeso— ° " i vYvYy
Priming: PBS Prist Prist Prist Prist
Treatment: - Veh -887 -887 -887
Dose (mpk): - - 33 100 300
Treatment Duration - 12 12 12 12
{wks):
14/80

SUBSTITUTE SHEET (RULE 26)



WO 2013/181579 PCT/US2013/043679

FIGURE 6
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FIGURE 6
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FIGURE 6

FIG. 6G.
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FIGURE 7
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FIGURE 7

FIG. 7B.
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FIGURE 7
FIG. 7C.
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FIGURE 8
FIG. 8A. Anti-dsDNA
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FIGURE §
FIG. 8B. Anti-Sm/RNP
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FIGURE 8
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FIG. 11A

ﬂ HEK/ HEK/
ER-Number Structure Chemical Name TLR7 IC50| TLRS IC50 1H NMR MS
(M) (uM)
F J F =
(5S,7R)-5-(3,4~ 1H NMR (400 MHz, CHLOROFORM-d) & ppm 2.29
dimethoxyphenyf)-2-(pyridin- -246 (M, 2H)247-260(m,2H)3.81(s,3 H)
4-y)-7-(trifluoromethyl)- 3.93 (s,3H)4.36 (s, 1 H)4.45 (d, J=9.96 Hz, 1 H)
ER-885454 o 4,567 0.050 >10 1493 (dt, J=11.28, 5.79 Hz, 2 H) 5.85 (s, 1 H) 6.85 - | 052
~ tetrahydropyrazolo[1,5- 693 (m, 1H)6.93-7.04(m,2H)7.59-7.70 (m, 2
ajpyrimidine H) 8.56 - 8.66 (m, 2 H)
o
(azs)
4-(5S,7R)-5-(3,4-
dimethoxyphenyl)-7-
ER-885690 (trifluoromethyl)-4.,5,6,7- 0.050 > 10 see ER-885484
O._ tetrahydropyrazolo[1,5-
ajpyrimidin-2-yl)benzonitrile
o~
CaaM1sFsN,O,
u"
F F 1H NMR (400 MHz, CHLOROFORM-d) 8 ppm 2.36
5-(3,4dimethoxyphenyl)-2- -247 (m, 1H)2.54 (d,J=6.14Hz, 1 H)3.94 (s, 3
7\ N~N (2-methoxypyridin-4-yl)-7- H) 3.96 (s, 3 H) 4.00 (s, 3 H) 4.34 (s, 1 H) 4.47 (dd,
ER-888434 N 4 (triflucromethyl)}4,5.6,7- 0.080 >10 [J=11.73,2.08 Hz, 1 H) 4.89-5.01 (m, 1 H) 5.84 (s, | 435.6
e = N O/ tetrahydropyrazolo[1,5- 1H)6.89-6985(m,1H)6.99-7.04 (m,2H)7.08 -~
o H alpyrimidine 7.13 {(m, 1 H) 7.35 (dd, J=5.36, 1.39 Hz, 1 H) 8.20
O\ (dd, J=5.36, 0.51 Hz, 1 H)
Co1H21FaN4O3
. &=
(5S,7R)-5-(3,4-
N dimethoxyphenyl)-2-(2-
: 7 N\ =N methoxypyridin-4-yl)-7- : )
7 -
ER-886622 N o \ o (trifluoromethyl)4,5,6,7- 0.020 >10 see ER-886434
N ~ tetrahydropyrazolo[1,5-
—O H P alpyrimidine
CatHrFoNOs ©
N F
\ FF
ZIZ 3-(5-(3,4-dimethoxyphenyl)-
Y 7-(trifluoromethyi)-4,5,6,7-
ER-887238 _ o tetrahydropyrazolo[1,5- 0.070 > 10
ﬂ ~ alpyrimidin-2-yl)benzonitrile
e
CarHisFsNLO, O
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FIG. 11B

ER-Number

Chemical Name

HEK/
TLR7 IC50

(V)

HEK/
TLRS IC50
(uM)

1H NMR

MS

ER-887734

N-(3-((5S,7R)-5-(3.4-
dimethoxyphenyl)-7-
(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-
yl)phenyhacetamide

0.100

461.3

ER-887738

(58,7R)-5-(3.4-
dimethoxyphenyl)-2-(1H-
indol-6-yI)-7-(trifluoromethyl)-
4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidine

0.090

>10

ER-889862

5-(5-(1,3-dimethyl-1H-
pyrazol-4-yl)-7-
(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
aJpyrimidin-2-yl)isoquinoiine

0.040

>10

413

ER-889871

ONNIN‘_ muthO 3

4-(5-(3,4-dimethoxyphenyl)-
7-(trifluoromethyl)-4.5.6,7-
tetrahydropyrazolo[1,5-
a]pyrimidin-2-yl)benzamide

0.020

447.5

ER-888874

HO

CaoH2oFaN2Os

{4-(5-(3,4-dimethoxyphenyl)-
7-(trifluoromethyl)4,5.6,7~
tetrahydropyrazolo[1,5-
alpyrimidin-2-
ylhpheny)methanol

0.0860

>10
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FIG. 11C

ER-Number

Structure

Chemical Name

HEK/
TLR7 IC50

(uM)

HEK/
TLR9 IC50
(M)

1H NMR

T MS

ER-889925

F

N~
s N
——

Y/

N0,

P E

IZ

5-(5-(3,4-dimethoxyphenyl)-
7-(trifluoromethyi)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-ylisoquinoline

0.030

455.1

ER-8380007

CaoHaqFaNg

5-(5-(1,3-dimethyl-1H-
pyrazol-4-yl)-7-
(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-8-
methylguinoline

0.050

>10

427

~ ER-890017

Q

HaoN

ONNIND ﬂ#Z\«Ow

4-(5-(3,4-dimethoxyphenyl)-
7-(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-y(}-3-
fluorobenzamide

0.070

see ER-892892

465

ER-890019

I
Q

H,N

CooHo0FaNLO5

4-(5-(3,4-dimethoxyphenyl)-
7-(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-2-
fluorobenzamide

0.020

485

ER-890020

HoN

CaoHaoCIFaN, O3

2-chloro-4-(5~(3,4-
dimethoxyphenyl)-7-
(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
a]pyrimidin-2-yl)benzamide

0.030

>10

481
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FIG. 11D

ER-Number

Structure

Chemical Name

HEK/
TLR7 IC50

(uh)

HEK/
TLRS IC50

(BM)

1H NMR

MS

ER-890024

Q

\:I\lZI

A, Fn,0,

4-(5-(3,4-dimethoxyphenyl)-
7-(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yD)-N-(3-
hydroxypropyl)benzamide

0.050

> 10

see ER-892893

508

ER-890027

CottzsCIFNLO;

N-benzyl-2-chloro-4-(5-(3,4~
dimethoxyphenyl)-7-
(trifluoromethy)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-y)benzamide

0.030

571

ER-830028

CasHosCIFsN,O5

ELF
Cl
Q U N~
PANN
V!ZI = N O
H
O\

2-chloro-4-(5-(3,4-
dimethoxyphenyl}-7-
(trifluoromethyi)4,5,6,7-
tetrahydropyrazolo[1.5-
alpyrimidin-2-yl)-N-
isopropylbenzamide

0.030

>10

523

ER-8380029

ﬂ

2-chloro-4-(5-(3,4~
dimethoxyphenyl)-7-
(trifluoromethyl)-4,5.6,7-
tetrahydropyrazolo[1,5-
a)pyrimidin-2-yl)-N-
methylbenzamide

0.030

see ER-892889

495

ER-830035

Ca4H2sF3Ns0s

3-(3-(5-(3,4-
dimethoxyphenyl)-7-
(trifluoromethyl)4,5,6,7-
tetrahydropyrazolof1,5-
alpyrimidin-2-yl)phenyl)-5-
methyl-1,2 4-oxadiazole

0.002

486
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FIG. 11E

_ HEKJ HEK/
ER-Number Structure Chiemical Name TLR7 IC50| TLR9 IC50 1H NMR MsS
(uM) (pv)
u”
H
Os N 5-(5-(3 4-dimethoxyphenyl)-
/ﬂ Z/Z 7-(rifluoromethyl-4,5,6,7-
ER-890043 | HIN 4 tetrahydropyrazolo[1,5- 0.010 >10 480
NN O alpyrimidin-2-yD)-1H-
H benzo[d]imidazol-2(3H)-one
O\
CaoHaoFaNsOs .
E 1H NMR (400 MHz, METHANOL-d ;) & ppm 2.23
(4~(5~(3,4-dimethoxyphenyl)- (dt, J=13.30, 11.35 Hz, 1 H) 2.54 (ddd, J=13.38,
7-(trifluoromethyl)4.,5,6,7- 6.28, 2.46 Hz, 1 H) 2.82 (br. 5., 2 H) 2.90 (br. 5., 2
~ tetrahydropyrazolo[1,5- H)3.66-~3.79{m, 1H)3.85(s,3H)3.88 (5,3 H)
ER-860044 o alpyrimidin-2- 0.008 Z10 | 446 (dd, J=11.70, 2.30 Hz, 1 H) 5.01 -5.16 (m, 1 | > ©°
yl)phenyl)(piperazin-1- H) 5.86 (s, 1 H) 6.99 (d, J=8.33 Hz, 1 H) 7.06 (dd,
P yhmethanone J=8.33,1.92 Hz, 1 H) 7.12 (d, J=1.92 Hz, 1 H)
) 7.39-7.49 (m, 2 H) 7.80 - 7.90 (m, 2 H)
2-(3-(1H-pyrazol-1-yl)phenyl)
5-(3,4-dimethoxyphenyl)-7-
ER-890050 (trifluoromethyl}-4,5,5,7- 0.005 >10 470
O/ tetrahydropyrazolo[1,5-
alpyrimidine
O\
Ca4H2oF3Ns0,
E F 1H NMR (400 MHz, METHANOL-d4) 5 ppm 2.23
. (dt, J=13.32, 11.42 Hz, 1 H) 2.53 (ddd, J=13.36,
2-(2-chloropyridin-4-yl)-5- 6.04,2.31 Hz, 1 H) 3.84 (s, 3 H) 3.87 (s, 4 H) 4.47
(3,4-dimethoxyphenyl)-7- (dd, J=11.60, 2.21 Hz, 1 H) 5:07 - 5.17 (m, 1 Hy’
ER-890978 {trifluoromethyl)-4,5,6,7- 0.040 >10 ' O : . ! 439.5
O tetrahydropyrazolo[1,5- 5.96 (s, 1 H) 6.96 - 7.00 (m, 1 H) 7.03 - 7.07 (m, 1
Apytimidine H) 7.10 (d, J=1.87 Hz, 1 H) 7.70 (dd, J=5.26, 1.41
. Hz, 1 H) 7.75 - 7.80 (m, 1 H) 8.33 (dd, J=5.25, 0.55
O Hz, 1 H)
mH.
5-(5-(3,4-dimethoxyphenyl)-
7-(trifluoromethyl)4,5,6,7-
ER-891029 tetrahydropyrazolo[1,5~ 0.050 >10 462
O alpyrimidin-2-y})-N-
methylpicolinamide
O\

CpHnFsNsOs
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FIG.11F

ER-Number

Structure

Chemical Name

HEK/
TLR7 IC50
(un)

HEK/
TLRY IC50
(M)

1H NMR

MS’

ER-891043

P
//Z \ZIZ
K =N O~
I —
O

C24H24F3Ns0O,

5-(3,4-dimethoxypheny!)-2-
(1,7-dimethyl-1 H-indazol-5-
yh)-7-(trifluoromethy!)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidine

0.004

> 10

472

ER-891044

m
N—
™~ 4
N —
Nao

Ca4H24F3Ns05

~

5-(3,4-dimethoxyphenyl)-2-
(1,4-dimethyl-1H-indazol-5-
yi-7-(triftuoromethy-4,5,6,74
tetrahydropyrazolo[1,5-
alpyrimidine

0.010

>10

472

ER-891047

rF
/ﬁ,mwzr

N _

N

CasH24F3NsO,

0
o
O

~

_

5-(3,4~dimethoxyphenyl)-2-
(1,6~dimethyl-1H-indazol-5-
yl)-7-(trifluoromethyl)-4,5,6,74
tetrahydropyrazolo[1,5-
alpyrimidine

0.008

472

ER-891058

E

A

=

[>—NH

CosHasFaNLOy

O/
_~

O

N-cyclopropyl-4-(5-(3,4-
dimethoxyphenyl)-7-
(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-2-
fluorobenzamide

0.050

>10

505

ER-892887

N-

E
N
H
E
N
H
E
\ z

~

Q Nepy
N

H

()

ENFNO,

m(ll
O
b F
N
H
mH.
F

(aze]

O\

(4-((5S,7R)-5~(3 .4~
dimethoxyphenyl)-7-
(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo{1,5-
ajpyrimidin-2-
yhphenyl(piperazin-1-
ymethanone

0.008

6.02

1H NMR {400 MHz, METHANOL-d4) 5 ppm 1.15
(d, J=6.15 Hz, 1 H) 2.23 (dt, J=13.27, 1134 Hz, 1
H) 2.54 (ddd, J=13.38, 6.28, 2.48 Hz, 1 H) 3.85 (s,
3 H)3.87 (s, 4 H) 4.46 (dd, J=11.57,2.16 Hz, 1 H)
5.09 (dd, J=10.93, 6.06 Hz, 1 H) 5.88 (s, 1 H) 6.96 -
7.01 (m, 1 H) 7.03-7.08 (m, 1 H) 7.11 (d, J=1.94
Hz, 1 H) 7.47 - 7.56 (m, 2 H) 7.81 - 7.95 (m, 2 H)

516.6
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FIG. 11G

HEK/ HEK/ ]
ER-Number Structure Chemical Name TLR7 IC50]| TLRS IC50 1H NMR MS
(e (ph1)
E Ju (as)
4-(4-{({58,7R)-5-(3,4-
fe) N— dimethoxyphenyl)-7- B
7 N (frifluoromethyl)-4.5,8,7-
ER-~892887 N = N O/ tetrahydropyrazolo[1,5- 0.010 >10 see ER-890044 516.6
alpyrimidin-2-
{ H . -
- yDbenzoyl)piperazin-1-ium
H-N™ or O chloride
C2sH29CIF3NsO3
= Ju (405 1H NMR (400 MHz, METHANOL-d4) & ppm 2.23
Cl 2-chloro-4-((5S8,7R)-5-(3,4- (dt, J=13.29, 11.38 Hz, 1 H) 2.53 (ddd, J=13.34,
o) N N dimethoxyphenyl)-7- 6.19,244 Hz, 1 H)2.86-2.96 (m,3 H) 3.84 (5,3
A (triflucromethyl)-4,5,6,7- H) 3.87 (s, 3 H) 4.45 (dd, J=11.62, 2.23 Hz, 1 H)
ER-892889 _ o tetrahydropyrazolopt 5~ | °-0%0 >10 | 503516 (m, 1 H)5.86 (s, 1 H) 6.98 (d, J=8.28 | 4%
—NH N ~ alpyrimidin-2-yl)-N- Hz, 1 H) 7.05 (dd, J=8.34, 1.93 Hz, 1 H) 7.11 (d,
H _ methylbenzamide J=1.91 Hz, 1 H) 7.46 (d, J=7.97 Hz, 1 H) 7.72 (dd,
O J=7.987,156 Hz, 1 H) 7.83 (d, J=145Hz, 1 H
C2sHz2CIFsN,Os
F (ans)
F F ) 1H NMR (400 MHz, METHANOL-d4) 5 ppm 2.20 -
Cl - 2-chloro-4-((58,7R)-5~(3,4- 229 (m,1H)250-258 (m, 1 H)3.83-3.86(mM, 3
Q ZIZ dimethoxyphenyl)-7- H) 3.86-3.90 (m, 3 H) 4.46 (dd, J=11.65, 2.12 Hz,
ER~892830 4 (trifluoromethyi)-4,5,8,7- 0.040 >10 1H)5.10~5.11 (m, 1 H) 5.87 (s, 1 H) 6.98 (d, 4822
HoN = N O/ tetrahydropyrazolo[1,5- J=828 Hz, 1 H) 7.06 (dd, J=8.32, 2.02 Hz, 1 H)
H alpyrimidin-2-yl)benzamide 7.11 (d, J=1.91 Hz, 1 H) 7.51 - 7.55 (m, 1 H) 7.70 -
o 775 (m, 1 H) 7.84 (d, J=1.49 Hz, 1 H)
C2oHooCIFsNLO,
E Ju s 1H NMR (400 MHz, METHANOL-d ;) 3 ppm 2.20
4-((58,7R)-5-(3,4- (dt, J=13226, 11.41 Hz, 1 H) 2.50 (ddd, J=13.36,
e ZIZ dimethoxyphenyl)-7- 6.20,2.45 Hz, 1 H) 3.27 (dt, J=3.31; 1.64 Hz, 1 H)
y: (triflucromethyl)-4,5,6,7- 3.80 (s, 4 H) 3.83 (s, 5 H) 4.42 (dd, J=11.57, 2.20
ER-892892 HoN = e) tetrahydropyrazolo[1,5- 0.040 >10 Hz, 1 H)5.02-5.12 (m, 1 H) 5.92 (d, J=4.21 Hz, 1 4855
2 N ~~ alpyrimidin-2-yl)-3- H) 6.94 (d, J=8.35 Hz, 1 H) 7.02 (dd, J=8.39, 1.90
H _ fluorobenzamide Hz, 1H)7.08 (d, J=1.98Hz, 1 H)7.58-7.72 (m, 2
CozHagFNLOs O H) 8.00 (t, J=7.84 Hz, 1 H)
*“«
= F
- 2-(1.4~dimethyl-1H-indazol-5
N N yi)-5-(1,3-dimethyl-1H-
. N 7 pyrazol-4-yl)-7-
ER-892900 | - —— { (trifluoromethyl)4.5,6.7- | 0-100 >10 4301
H / N tetrahydropyrazolo[1,5-
N alpyrimidine
CaiHasFaNy N
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FIG. 11H

ER-Number

Structure

Chemical Name

HEK/
TLR7 1C50

(M)

HEK/
TLRY IC50

(VD)

1H NMR

MS”

ER-892908

CoeHlzsFaN;O3

N-(tert-butyl)-4-(5-(3,4-
dimethoxyphenyl)-7-
(triflucromethyl}4,5,86,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-2-
fluorobenzamide

0.050

521

ER-892930

HOQ OH F

/lpzx Ny
X
o e

CosH7F3N4Os

N
H

F

ELLF
m”
Q U -
\ZZ
wlzx NN O
H o
_H

O

N-(2,3-dihydroxypropyl)-4-(5-
(3,4-dimethoxyphenyl)-7-
(trifluoromethyl)-4,5,8,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yhbenzamide

0.030

>10

ER-892931

CaHaoFsNsO,

5-(3,4-dimethoxypheny)-2-
(1H-indazol-4-yl)~7-
(frifluoromethyl)-4,5,6,7~
tetrahydropyrazolo{1,5-
aJpyrimidine

0.040

444

ER-393888

O
HoN ~
gr W
\ .

C1oHaoF3N7O

1-(4-(5-(1,3-dimethyl-1H-
pyrazol-4-yl)-7-
(trifluoromethyl)-4.,5,6,7-
tetrahydropyrazolo[1,5-
ajpyrimidin-2-yl)phenylurea

0.020

5 2.04, (m, 1H), 2.12, (s, 3H), 2.36, (m, 1H), 3.69,

(s, 3H), 4.35, (m, 1H), 524, (m, 1H), 5.58, (s, 1H),

579, (s, 2H), 6.44, (s, 1H), 7.31, (d, 2H), 7.49, (d,
2H), 7.65, (s, 1H), 8.52, (s, 1H)

ER-893961

Z\
N %
e

CagHysFaNsO,

(5S,7R)-5-(3,4~
dimethoxyphenyi)-2-(1,6-
dimethyl-1H-indazol-5-y1)-7-
(trifluoromethyl)4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidine

0.040

>10

1H NMR (400 MHz, METHANOL-d4) & ppm 2.24
(dt, J=13.17, 11.38 Hz, 2 H) 2.48 - 2.55 (m, 1 H)
2.56 (s, 4 H) 3.84 (s, 3H) 3.87 (s, 3 H) 4.05 (s, 3 H)
4.47 (dd, J=11.58, 2.08 Hz, 1 H)5.02 - 5.16 (m, 1
H) 5.62 (s, 1 H) 6.98 (d, J=8.28 Hz, 1 H) 7.03-7.10
(m, 1 H) 7.12 (d, J=1.87 Hz, 1 H) 7.41 (s, 1 H) 7.78
(s, 1 H)7.81-7.99 (m, 1 H)

472.5
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FIG. 111

HEK/ HEK/
ER-Number Structure Chemical Name TLR7 IC50|{ TLRS IC50 1H NMR MS
() (uM)
F =
H R/ F > (58, 7TRY-5-(3,4- 1H NMR (400 MHz, METHANOL-d4) & ppm 2.15 -
OJ\Z dmethoxyE oy 7- 228 (m, 1 H) 2.47 ~2.56 (m, 1 H) 3.84 (s, 3 H) 3.87
N—p; (irfuorom ﬂmﬁv Py (s, 3 H) 4.44 (dd, J=11.62, 2.12 Hz, 1 H) 5.04 (dd,
ER-g93989 | HN 4 retrahydropyreraloll - 0.020 >10 [J=11.37,546 Hz, 1 H) 5.77 (s, 1 H) 6.95 - 7.01 (m, | 460.5
= N O alpyrimi %Hmé,i, 1H)7.02-7.08 (m, 1 H) 7.09-7.14 (m, 1 H) 7.40 -
H o bensoldimidaral 2 (3Hy-one 748 (m, 1 H) 7.52 - Nmozﬁw? 2H)7.60-7.70 (m, 2
ONMINomeZmOw
E F [ABs]) 1H NMR (400 MHz, METHANOL-d4) 5 ppm 2.21
F (5S,7R)-5-(3,4 (dt, J=13.06, 11.42 Hz, 1 H) 2.47 - 2.55 (m, 1 H)
2\ N amBmSoVw\v:m:é,lmé 4 2.65 (s, 3 H) 3.78 ~ 3.82 (overlapping signals, 5 H)
N PARN dimethylA Foindarol o). 7- 3.83 (s, 4 H) 3.87-3.91 (m, 1 H) 4.03 (s, 3H) 4.45
ER-893972 |- \ o (rfluoromethyld.5 8 7- 0.010 >10 (dd, J=11.63, 2.22 Hz, 1 H) 5.07 (m, J=4.70 Hz, 1 | 472.3
N ™~ ﬁmquéauﬁwwomvw 5 H) 5.61 (s, 1 H) 6.95 (d, J=8.35 Hz, 1 H) 7.04 (dd,
H Soyimidine J=8.37, 1.81 Hz, 1 H) 7.10 (d, J=1.98 Hz, 1 H) 7.35
o (d, J=8.61 Hz, 1 H) 7.52 (d, J=8.68 Hz, 1 H) 8.06
CaaHa4FsNsO, (d, J=0.88 Hz, 1 H)
F (Abs]
u”
_u/_m.\ (5R,78)-2-(1,4-dimethyl-1H-
N= N indazol-5-yl)-5-(1,3-dimethyi- 5 2.05, (m, 1H), 2.14, (s, 3H), 2.36, (m, 1H), 2.62,
~N 1H-pyrazol-4-yl)-7- (s, 3H), 3.70, (s, 3H), 3.97, (s, 3H), 4.38, (m, 1H)
. v B £ » + Sy 7 IACH B g N N
ER-893987 | N \\ \u @rifluoromethy)4.5,67- | ©-0%° >10 525 (m, 1H), 5.51, (s, 1H), 6.44, (s, 1H), 7.38, (d,
ﬂ e 7_\ tetrahydropyrazolo[1,5- 1H), 7.48, (d, 1H), 7.63, (s, 1H), 8.08, (s, 1H)
=N alpyrimidine
OM\_INNMHNZQ
- F e (ans)
- (58, 7R)-5-(1,3-dimethyi-1H-
‘ N Neny A EENO_.L%_YNAN.M:QE_‘NI- §2.08, (m, 1H), 2.1, (s, 3H), 2.33, (m, 1H), 3.69,
ER-893990 .y p) _indazol-5-y)-7- (s, 3H), 4.08, (s, 3H); 4.33, (m, 1H), 5.19, (m, TH), .
w | N _ (rifluoromethy-4,5,67- | 0% >0 1 557, (5, 1H), 6.48, (s, 1H), 7.50, (d, 1H), 7.62, (d,
n < N tetrahydropyrazolo[1,5- 1H), 7.85, (s, 1H), 7.91, (s, 1H), 8.286, (s, 1H)
7 - - ge
==N] alpyrimidine
CaolHaoFaNy
~U
FF
(4-(5-(3,4-dimethoxyphenyl)-
Q \Z/Z 7-(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
ER-894462
N = N O] alpyrimidin-2-yl)phenyl)(3- 0.080 >10 503
H hydroxyazetidin-1-
O\ yhmethanone
SR |
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FIG. 11J

i HEK/ HEK/ T
ER-Number Structure Chemical Name TLR7 IC50| TLRY ICE0 1H NMR MS
(M) (M)
P ]
4-(5-(3,4-dimethoxyphenyl)-
7-(riflucromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
ER-894463 o alpyrimidi 2y N 0.050 6.09
~ (pyrrolidin-3-yhbenzamide
- hydrochloride
CaeMzsCIFsNsO; ©
FLF mopyrolidi
(3-aminopyrrolidin-1-y(4-(5- 1H NMR (400 MHz, METHANGL-d4) 5 ppm 1.82
(3,4-dimethoxyphenyl)-7-
. (dd, 1 H) 2.17 - 2.32 (m, 2 H) 2.54 (dd, 1 H) 3.38(m,
< N-n; (tifluoromethy))-4,5.6,7- 1H) 3.47 - 3.60 (m.1 H) 3.60 - 3.74 (m, 2 H) 3.74 -
ER-804464 N ﬁmqmww\muﬂmwm_uﬁw sw.n.ﬁ > 0.008 >10 | 383 m, 1 H) 3.85 (m, 3 H) 3.87(m, 3 H) 4.46 (d, 1 | 2106
N Jhphenyhmethanone H) 5.06-5.14 (m, 1 H) 6.81 - 7.02(m, 2 Hy 7.02 -
H H-CI H e hydrochloride 746 (M, 2H)7.57 ,2H) 7.84 (d, 2 H)
ommm@oﬁuzmow
el F
(4-(5-(3,4-dimethoxyphenyl)- 1H NMR (400 MHz, METHANOL-d4) 3 ppm 1.89 -
0 N 7-(triflucromethyl)-4,5,6,7- 2.16 {m,overlapping signals, 3 H) 2.23 (dt, 1 H)
~N tetrahydropyrazolo[1,5- 2.52 (ddd, 1 H) 3.38 (d,1 H) 3.46 -3.62 (m, 1 H)
ER-894485 o. | alpyrimidin-2-ypphenyy@- | °-°°% >10 1365381 (m, 2 H)3.84 (s, 3 H) 3.87 (5. 3 H) 428 188
N N " hydroxypymolidin-1- 454 (m, 2 H) 4.98-5.17 (m, 1 M) 6.91 -7.20 (m, 4
: H > ylymethanone H) 7.48-7.65(m, 2 H) 7.77 - 7.94 (m. 2 H)
B e, O
F_F
(4-(7-(difluoromethy))-5-(3,4- 1H NMR (400 MHz, METHANOL-d4) & ppm 2.21 -
dimethoxyphenyl)-4,5,6,7- 237 (m, 1 H) 2.89-2.92(M,4h) 2.99-
) tetrahydropyrazolo[1,5- ) 3.02(m,overlapping signals, 1h)3.46-3.50(m, 2H)
ER-894466 | N oy - alpyrimidin-2- 0.010 10.00 | 3°67 3 75(m. 2h) 3.85(s, 3 H) 3.87 (s, 3 H) 4.47(dd, | 498
A i ylphenyl)(piperazin-1- 1H) 4.65 -4.80 (m, 1 H) 6.49(d), 6.63(r, 1H)7.05
\U O\ yhmethanone (m,4H)7.36-749 (M, 2H)7.79-7.89 (m, 2 H)
ENF NGO,
Abs
rEF
1-(4~((5S, 7TR)~5-(1,3~ -
N mmsm.%ﬁm I,nszo_m?é.N 5 2.04, (m, 1H), 2.12, (s, 3H), 2.36, (m, 1H), 3.69,
ER-894595 HN s N (trifluoromethyl)4,5,6,7- 0.060 >q0 | (5. 3H),4.35 (m, 1H), 5.24, (m, 1H), 5.58, (s, 1H),
HoN— _ _ totrahycropyrazolo[1 5- 5.79, (s, 2H), 6.44, (s, TH), 7.31, (d, 2H), 7.49, (d,
O ﬂ N— alpyrimidin-2-yl)phenylhurea 2H), 785, (s, 1H), 8.52, (s, 1H)
=N
ChgtagFsN,O |
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FIG. 11K

W HEK/ HEK/
ER-Number Structure Chemical Name TLR7 IC50{ TLLRS IC50 1H NMR MsS
(e (N
Abs
F _uﬂ (2e) 55 7R)E(3 4 1H NMR (400 MHz, CHLOROFORM-d) 5 ppm 2.33
N= eaw.am wmh e -2.45 (m, 1 H) 2.50 (m, 1 H) 2.56 (s, 3 H,
\ ZIZ methvi-1 Ivmmm amNW._anc-ﬁ overlapping signals) 3.91 (s, 3 H) 3.93 (s, 3 H) 4.34
ER-804646 |HN 4 A %< et 5 6.7 0.030 >10 | (s, 1 H) 441 -4.50 (m, 1 H) 4.94 (dt, J=11.27, 5.77 | 458.3
=N O m w:mnma WmNo_.o 5. Hz, 1 H) 5.63 (s, 1 H) 6.89 (d, J=8.20 Hz, 1 H) 6.96 {
H etrahydropyraz ; 7.06 (m, 2 H) 7.30 (s, 1 H) 7.85 (s, 1 H) 8.01 (s, 1
- alpyrimidine M)
CosHanFaNsO, o
MH . MH Abs
F (5S,7R)-5-(3,4- 1H NMR (400 MHz, CHLOROFORM-) 5 ppm 2.36
dimethoxyphenyl)-2~(5- -2.49 (m, 1 H) 2.49-2.55 (m, 1 H) 2.55 (s, 3 H,
methyl-1H-indazol-6-yl)-7- overlapping signals) 3.91 (s, 3 H) 3.93 (s, 3 H) 4.32
ER-B34647 | 1 o (trifluoromsthyl)4,5.6.7- | °-°%° >10  |'s, 1 H) 4.48 (d, J=9.92 Hz, 1 H) 4.95 (dt, J=11.37,
N-_ N ~ tetrahydropyrazolo[1,5- 576 Hz, 1 H)5.67 (s, 1 H) 6.85-6.94 (m, 1 H) 6.95
H H o aJpyrimidine -7.05 (m, 2H) 7.58 (s, 1 H) 7.63 - 7.68 (m, 2 H)
Co3HaoFsNsO,
E ﬂm (ans)
(5S,7R)-5-(3 4~ 1H NMR (400 MHz, METHANOL-d4) & ppm 2.18 -
N= Neny dimethoxyphenyl)-2-(4- 229 (m, 2 H) 2.47 -2.55 (m, 1 H) 2.66 (s, 2 H) 3.81
HN A methyl-1H-indazol-5-yl)-7- (s, 3 H) 3.84 (s, 3 H) 4.45 (dd, J=11.55, 2.18 Hz, 1
ER-294680 _ o (rifluoromethy)4,5.6.7- | °-04° >10 561 (s, 1 H) 6.89 - 6.98 (m, 2 H) 7.01 - 7.06 (m, | *°8B
N ™~ tetrahydropyrazolo[1,5- 1H)7.10({d, J=1.94 Hz, 1 H) 7.34 (d, J=8.64 Hz, 1
H > alpyrimidine H) 7.48 (d, J=8.84 Hz, 1 H) 8.05 -8.15 (m, 1 H)
CosHpeFaNsO, o
mH.
ALF N-(azetidin-3-y))4-(5-(3.4-
-mwwhmmmw- .ﬁm:mv%-. 1H NMR (400 MHz, METHANOL-d4) 5 ppm 2.12 -
Q N~y @ %coaaxm%sI 267 2.33 (m, 1 H) 2.54 (td, 1 H) 2.95-3.12(m, 1H) 3.85
ER-895077 4 etratvdro ool 5- -0.050 >10 (s, 3'H)3.86 - 3.92 (m,3 H) 3.92 - 4.00 (m,2 H) 4.00| 502.5
IZMVIZI NN O m_néams-w.w_cmw enatride - 4.08 (m, 2 H) 446 (d, 2H) 5.04-5.15 (m, 1 H)
H P hydrochloride 6.94-7.17 (m, 4H) 7.78-7.91 (m, 4 H)
CosHayCIFNsOy T O O
“
= F . .
(3-aminoazetidin-1-y)(4-(5-
(3,4-dimethoxyphenyl}-7-
O N
7 N (triftuoromethyl)-4,5,6,7-
ER-895078 - @) tetrahydropyrazolo[1,5- 0.020 >10 502
N N ~ alpyrimidin-2-
v H | yDphenyhmethanone
H H—ClI O hydrochloride
2N orango,
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FIG. 11L

HEK/ HEK/ |_
ER-Number Structure Chemical Name TLR7 IC50!{ TLRS IC50 1H NMR MS
(V) (P
MH
RLF .
Aﬁm,m.pwuaw%wx%wm%w_v- 1H NMR (400 MHz, METHANOL-d4) 5 ppm 1.77 -
Q Ny o HMmew %mwﬁmw.w o 1.97 (m, 1 H) 2.06 - 2.18 (m, 1 H) 2.18 - 2.31 (m, 1
' A v H) 2.89 (d, 2 H) 2.96 - 3.09 (m,2 H) 3.11 ~ 3.21 (m,
ER-895080 N NN 0L :O\Q/Tﬂ m%ﬁwaqmm%ﬁwmmﬁm,m- 0.050 >10 |15 4)3.85 (¢, 3 H) 3.87(s, 3 H) 4.14 (br. s., 2 H 4.37| %28
H . = _vwwwzm:m:m No o (br.s., 2 H) 4.46 (d, 1 H) 6.90-7.17 {m, 4 H) 7.59 -
o F yim o 7.76 (m, 2 H) 7.80 - 7.90 (m, 2 H)
1M trifluoroacetate
Owo u“ﬂmZMOm
MH
EJF
N-(6-aminospiro[3.3]heptan-
R PN 2-y))-4-(5-(3,4-
NH = O/ dimethoxyphenyl)-7-
ER-895081 N (trifiuoromethyi)~4,5,6,7- 0.050 >10 556
H | tetrahydropyrazolo[1,5-
o O | alpyrimidin-2-yl)benzamide
HO \:/_Aﬂ 2,2 2-triflucroacetate
HoN F
mH
Cs1HasFNsOs
mn
JF
(4-(5-(3,4-dimethoxyphenyl)- 1H NMR (400 MHz, METHANOL-d4) 8 ppm 1.94 -
Q \Z/Z 7-(rifluoromethyl-4,5,8,7- 2.18 (m, 3 H) 2.21 -2.26 (m,overlapping signals, 1
. o tetrahydropyrazolo[1,5- H) 2.54 (ddd, 1 H) 3.06 -3.18 (m, 2 H) 3.24 (&, 1 H)
ER-895082 N N ~~| alpyrimidin-2-yl)phenyl)(2,7-|  0.070 >10 3.39(t 1 H)3.58 (d,1 H)3.62-3.78 (m, 556.6
®) H P diazaspiroj4.4Jnonan-2- overlapping siganis, 4 H) 3.85 (s, 3 H) 3.87 (s, 3 H)
O y)methanone 2,2,2- 4.46 (dd,1 H) 5.00-515(m, 1 H)693-7.15(m, 4
HN - IOL{_H : trifluoroacetate H)7.51-765m,2H)7.79-7.91 (m,2 H)
MH
F
C31Hz3FsNsOs
mu
RUF (4-(5-(3,4-dimethoxyphenyl)- 1H NMR (400 MHz, METHANOL-d4) & ppm 1.23 -
0 7-(triflucromethyl)-4,5,6,7- 138 (m, 1 H)2.17-2.33 (m, 1 H)2.37-246 (m, 2
0 N tetrahydropyrazolo[1,5- H) 2.53 (ddd, 1 H)2.77 (q, 1 H) 2.82-2.92 (m, 3 H)
ER-895083 4 :o\fAm alpyrimidin-2-yl)phenyl)(3- 0.070 >10 3.84 (s,3H)3.87 (M, 3H)4.10(dd, 1 H)4.28 &, 1| 530.6
N == N ~ Fi ((methylaminoymethylyazetid H) 4.42 - 4.54(m, 2 H) 5.00-5.14 (m, 1 H) 6.96 -
\ /b H F in-1-yl)methanone 2,2,2~ 720(m,4H)761-773 (M, 2H)7.76-791(m, 2
Ww 5 NG ol triflucroacetate ’ H)
7| 9’ 131" siN5VYs
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FIG. 11M

ER-Number

Structure

Chemical Name

HEK/
TLR7 IC50
{(1M)

HEK/
TLRS IC50
(B

1H NMR

MS

ER-895088

Q

S

Co7H3,CIF,N505

H-CI

(4~(7-(difluoromethyl)-5-(3,4-
dimethoxyphenyi)}-4,5,6,7-
tetrahydropyrazolo[1,5~
alpyrimidin-2-vi)phenyD({(S)-
2-methylpiperazin-i-
yhmethanone hydrochloride

0.020

8.99

1H NMR (400 MHz, METHANOL-~d4) & ppr 1.18 -
1.30 (m, 1 H) 1.36 (d, 3 H) 2.21 - 2.41 (m, 2 H) 2.83
~2.77 (m, 2 H) 2.84(m, 2H) 2.93 (dd, 2 H) 3.85 (s, 3
H) 3.87 (s, 3 H) 4.47 (dd, 1 H) 6.93-7.02 (m, 1 H)
7.02-7.18 (m, 2 H) 7.41 (d, 2H) 7.76 - 7.89 (m,
4H)

512.7

ER-885089

Q

O
HoN®

CoeHaoCIFoN5O4

((8)-3-aminopyrrolidin-1-y1)(4{
(7-(difluoromethyl)-5-(3,4-
dimethoxyphenyl)-4,5.6,7-

tetrahydropyrazolo[1,5-
alpyrimidin-2-
yDphenyl)methanone
hydrochioride

0.020

7.73

498

ER-895090

SE/\]
S
%iz o

IF,NsO4

I

o
\ S

IZ

TS ESZ5-
diazabicyclo[2 2 1]heptan-2-
yI(4-(7-(difluoromethyl)-5-
(3,4-dimethoxyphenyD-
4,5,6,7-
tetrahydropyrazolo[1,5-
a]pyrimidin-2-
yhphenyl)methanone

__bhwdrarhlabdes

0.010

457

1H NMR (400 MHz, METHANOL-d4) & ppm 2.20 -
2.40 (m, 1 H) 2.98 - 3.09 (m, 7 H) 3.10 -3.20 (m, 1
H) 4.47(M, 1H) 3.61-3.73 (m, 1 H) 3.85 (s, 3 H)
3.87 (s, 3 H) 4.38 - 4.52 (m, 2 H) 6.93 - 7.02 (m, 1
H)7.02-7.17 (m, 2 H) 7.48 -7.62 (m, 2 H) 7.77 -
7.80 (m, 2 H)

510.8

ER-895091

O

@

20CIFaNsO5

H-CI

O\

(4-(7-(difluoromethyl)-5-(3,4-
dimethoxyphenyl)-4,5,6,7~
tetrahydropyrazolo[1,5-
alpyrimidin-2-y)-2- -
fluorophenyl)(piperazin-1-
yl)methanone hydrochloride

0.080

8.40

516

ER-895092

HN

ZI

CorHgy O:uuZmOw

4-(7-(diflucromethyl)-5-(3,4-
dimethoxypheny)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-y))-2-fluoro-N-
(piperidin-4~yl)benzamide
hydrochloride

0.010

434

530
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FIG. 11N

ER-Number

Chemical Name

HEK/
TLR7 IC50

(M)

HEK/
TLRS IC50

L))

1H NMR

MS

ER-895093

CarHs1CIFgNsOs

mu
Q —
HN \Z N
NH SN o<
H-CI H ~o~

(aes)

4~(7-(difluoromethyl)-5-(3,4-
dimethoxyphenyi)-4,5,6,7-
tetrahydropyrazolo[1,5-
a]pyrimidin-2-yl)-2-fluoro-N-
((S)-piperidin-3-
yl)benzamide hydrochloride

0.040

10.00

530

ER-895094

Co7H3,CIFsNs Oy

4~(7-(difluoromethyl}-5-(3,4-
dimethoxyphenyl)}-4,5.6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-2-fluoro-N-
((R)-piperidin-3-
yhbenzamide hydrochloride

0.030

8.46

530

ER-895096

HN
CygHagCIF3N504

_H
0 N-.
HN /N o
A Y..;_ZI = N ~
H-c M -
ﬂu

(4-(7-(difluoromethyl)-5-(3,4~
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-2-
fluorophenyl)}{(2R,5S5)-2,5-
dimethylpiperazin-1-
ylmethanone hydrochloride

0.030

935

1H NMR (400 MHz, METHANOL-d4) 8 ppm 1.12 -
1.38 (or. m., 6 H) 2.31 (m, 2 H) 2.59 (m, 1 H) 2.74
(m, 1 H) 2.84 (m, 1 H) 3.12 (m, 1 H) 3.22 (m, 2 H)
3.83 (s, 3 H) 3.86 (s, 3 H) 4.46 (d, 1 H) 4.74 (m, 1
H) 6.62 (t, 1 H) 6.95-7.11 (m, 4 H) 7.32 - 7.38 (m,
1H)7.53-7.67 (m, 2 H)

544

ER-895097

o]

C26H2sCIFsNsO4

O

4-(7-(difluoromethyl)-5-(3,4~
dimethoxyphenyi)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-2-fluoro-N-
({R)-pyrrolidin-3-
ylbenzamide hydrochloride

0.050

427

516

ER-895098

F_F
mH
0 -
zﬂsz: =N O
H~Cl H _

CasH2oCIFsNsOy

(as)

O

4-(7-(difluoromethyl)-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-2-fluoro-N-
((S)-pyrrolidin-3-
yl)benzamide hydrochloride

0.020

403

1H NMR (400 MHz, METHANOL-d4) & ppm 1.76 -
1.96 (m, 1 H) 2.12-2.39 (m, 2 H) 3.34 (br.s., 2 H)
3.53 -3.81 (m,overlapping signals, 2 H) 3.85 (s, 3
H)387(s,3H)3.93 (br.s.,1H)4.47 (dd, 1 H) 4.63
-483(m,1H)6.63( 1H)6.92-7.02 (m, 1 H)
7.02-7.18(m,3H)7.51-765(m,2H) 7.74-7.90
(m, 2 H)

498.6
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FIG. 110

ER-Number

Structure

Chemical Name

HEK/
TLR7 IC50
(pvy

HEK/
TLRS IC50
{(un1)

1H NMR

ms

ER-895088

m

Q
HN >—NH =

CorHarFeNsOs

N-(azetidin-3-y1)-4-(7-
(difluoromethyi)-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-2-
fluorobenzamide 2,2,2-
triflucroacetate

0.030

448

1H NMR (400 MHz, METHANOL-d4) 3 ppm 2.31
(m, 2 H) 3.83 (s, 3 H) 3.86 (s, 3 H) 3.93 (m, 3 H)
4.04 (m, 2 H) 446 (d, 1 H) 4.72 (m, 1 H) 6.63 (t, 1
H) 6.93-7.12 (m, 4 H) 7.53 - 7.68 (m, 2 H) 7.74 (,
1H)

502

ER-895101

E
Q N-N

s

HN
CazHaeCIFsN;O5

H-ClI

N = O

(225

(18,45)-2,5-
diazabicyclo[2.2.1]heptan-2-
yl(4-~(7-(difluoromethyl)-5-
(3,4-dimethoxyphenyl)-
45.6,7-
tetrahydropyrazolo{1,5-
a]pyrimidin-2-yl)-2-
fluorophenyl)methanone
hydrochloride

0.030

10.00

1H NMR (400 MHz, METHANCL~d4) & ppm 1.80
(dd, 2 H) 2.20 - 2.39 (m, 2 H) 2.91 (m, 1 H) 3.04 (m,
1 H)3.23 (m, 1 H) 3.47 (m, 1 H) 3.61 (m, 1 H) 3.77
(m, 1 H) 3.83 (s, 3 H) 3.86 (s, 3 M) 4.46 (d, 1 H)

472 (m, 1 H)6.63 (t, 1 H) 6.95-7.12 (m, 4 H) 739 {

7.49 (m, 2 H) 7.55 - 7.69 (m, 1 H)

528

ER-895102

Q N

Z \\Z
-y ;
H H—Cl
CogHagCIFgNsO3

(4-(7-(difluoromethyl)-5-(3,4-
dimethoxypheny-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-3-
fluorophenyl)(piperazin-1-
yl)methanone hydrochloride

0.080

10.00

516

ER-895104

F_F
m”
Q -
Oy
H

CotaCIFNgG, T C

4-(7-(difluoromethyl)-5-(3,4~
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yf)-3-fluoro-N-
((S)-piperidin-3-
yhbenzamide hydrochloride

0.090

10.00

530

ER-8395105

F

CoyH3CIFaNsO3

F
MH.
o) ~
Iz/lJL > \V»A\z N
N H = N
H
H-ClI

(aes)

O/
o~

4-(7-(difluocromethyl)-5-(3,4~
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
aJpyrimidin-2-yi)-3-flucro-N-
((R)-piperidin-3-
yl)benzamide hydrochloride

0.080

10.00

530
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FIG. 11P

ER-Number

Chemical Name

HEK/
TLR7 IC50
(1M)

HEK/
TLRS IC50

(M)

1H NMR

MS -

ER-895106

Q Nepy
N = O

N
I«z\\vl H-CI : o~

Co7H31CIF3NsO4

(4-(7-(difluoromethyl)-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-y1)-3-
fluorophenyh)((S)-2~
methylpiperazin-1-
yl)methanone hydrochloride

0.060

10.00

530

ER-895107

WT@?H%QH

H-CI

\\\\“‘

CoH33ClF3N5O4

(4-(7-(difluoromethyl)-5~(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
aJpyrimidin-2-y1)-3-
fluorophenyl)((2R,5S)-2,5-
dimethylpiperazin-1-
yl)methanone hydrochloride

0.020

10.00

544

ER-895108

Qﬁﬂ@%@w/@

CaeH2gCIFsNsOg

?Q. ~(diflucromethyl)-5-(3,4-
dimethoxyphenyl}-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-3-fluore-N-
((S)-pyrrolidin-3-
yhbenzamide hydrochloride

0.100

10.00

516

ER-895111

WML ]
o
HN

ONm INm MHm 2mom

(4-(7-(diflucromethyi)-5-(3,4-
dimethoxyphenyh)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-3~
flucrophenyl)(2,6-
diazaspiro[3.3]heptan-2-
ylymethanone 2,2,2-
trifluoroacetate

0.080

10.00

528

ER-895112

Zz. 0O

pd
\
O
/

I
Q
\

OmﬁIanmumenwanO_

(18,45)-2,5-
diazabicyclof2.2.1]heptan-2-
yl(4-(7-{difluoromethyl)-5-
(3,4-dimethoxyphenyl)-
4.5,6,7-
tetrahydropyrazolo{1,5-
a]pyrimidin-2-yl)-3-
fluorophenyiymethanone
hydrochloride

0.050

10.00

528
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FIG. 11Q

— ER-Number

Structure

Chemical Name

HEK/
TLR7 IC50

(uM)

HEK/
TLRS IC50

(BN

1H NMR

MS

ER-895115

HN

0 N
NH (\I/L =N

H-Cli
CogHz0CIFoNsO3

4-(7~(difluoromethyl)-5~(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-N-((S)-
pyrrolidin-3-yl)benzamide
hydrochloride

0.050

10.00

1H NMR (400 MHz, METHANOL-d4) 5 ppm 2.15 -

224 (m, 1 H)2.27 (d, 1 H) 2.29 - 2.46 (m, 1 H) 3.11

-3.25 (m, 3 H) 3.33-3.43 (m, 1 H) 3.43-3.65 (m,

2 H)3.85 (s, 3 H) 3.87 (s, 3H) 4.42-4.53 (m, 1 H)

4.55-4.66 (m, 1 H)6.63 (s, 1 H)6.90-7.18 (m, 4
H) 7.79 -7.93 (m, 2H) 8.53 (s, 1 H)

498.86

ER-895116

O
H,N

CosH3pCIF,N5O5

0

H-CI

R F (a2
N
7
N O~
H v
o
F_F

Abs

{{R)-3-aminopyrrolidin-1-
yD)(4-(7-(difluoromethyl)-5-
(3,4-dimethoxyphenyl)-
4,5,86,7-
tetrahydropyrazolo[1,5-
ajpyrimidin-2-
ylphenyl)methanone
hydrochioride

0.030

10.00

1H NMR (400 MHz, METHANOL-d4) 5 ppm 1.67 -

1.92 (m, 1 H) 2.07 -2.17 (m, 1 H) 2.17 - 2.42 (m, 1

H) 3.40 (dd, 1 H) 3.44 -3.59 (m, 1 H) 3.62 - 3.75 (m,

2 H)3.75-3.82 (m, 1 H) 3.85 (s, 3 H) 3.87 (s, 3 H)

4.47 (dd, 1 H) 4.62 - 4.80 (m, 1H) 6.63 (t, 1 H) 6.94 -

7.02 (m, 1 H) 7.02-7.18 (m, 3 H) 7.57 (t, 2H) 7.79
-7.89 (m, 2 H)

498.7

ER-885302

Q

(0

HN

CasHzoFoNsOs

(4-{(5S,7R)-7~-
(diftuoromethyl)-5-(3,4~
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
a)pyrimidin-2-
yl)phenyl)(piperazin-1-
y)methanone

0.020

10.00

‘ER-895303 -

(o

HN

CasHagFaNsO3

(4~((8R,7S)-7-
(difluoromethyl)}-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
ajpyrimidin-2-
yhphenyl)(piperazin-1-
yhmethanone

0.030

6.39

ER-895396

CsHasCIF3NsO3

1-(4-((58,7R)-5~(3,4-
dimethoxyphenyl)-7-
(trifluoromethyl}-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-
yhbenzoyl)pyrrolidin-3-
aminium chloride

0.020
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FIG. 11R

HEK/ HEK/
ER-Number Structure Chemical Name TLR7 IC50| TLRS IC50 1H NNMR MS
] (L) (L)
F 2-(4~(7-(difluoromethyl)-5-
H-C] (3,4-dimethoxyphenyl- (DMSO0-d6) 5 2.03, (m, 1H), 2.18, (m, 1H), 2.98, (m,
4,5,6,7- 4H), 3.52, (s, 2H), 3.85, (m, 4H), 3.68, (s, 3H), 3.72,
ER-895436 o tetrahydropyrazolo[1,5- 0.020 10.00 (s, 3H), 4.21, (m, 1H), 4.75, (m, 1H), 5.686, (s, 1H),
~  alpyrimidin-2-yl)phenyl)-1- 6.62, (s, 1H), 6.64, (brt, 1H), 6.92, (dd, 2H), 7.00,
P {piperazin~-1-yl)ethanone (s, 1H), 7.18, (d, 2H), 7.62, (d, 2H), 8.97, (s, 1H)
CprHaaCIFNOs O hydrochloride
MH
N Mﬂmwﬁﬁwﬁww.m.m (DMSO-d6) 5 2.03, (m, 1H), 2.18, (m, TH), 3.40, (s,
s N dimethesyphem s 5.6.7- 2H), 3.68, (s, 3H), 3.72, (s, 3H), 4.01 (m, 5H), 4.40,
ER-895437 | H =N O “tahvdropyrarololi 5. | 0.080 1000 | @ 1H), 475, (m, 1H), 5.65, (s, 1H), 6.62, (s, 1H),
5 N clpyrimiding. : : 6.64, (brt, 1H), .92, (m, 2H), 7.00, (s, 1H), 7.18,
ﬂ% o~ yhphenylacetamide (d, 2H), 7.62, (d, 2H), 8.22, (brs, 1H), 8.32, {br s,
HN H-CI hydrochloride 1H)
CosH1oCIF,N5O4
R__F . o
ANNMM%%MHMMMANWWMP (DMSO-d6) 5 2.03, (m, 1H), 2.18, (m, 1H), 3.40, (s,
H-CJ N : ’ 2H), 3.68, (s, 3H), 3.72, (s, 3H), 3.86, (m, 2H), 4.03,
: /N dimethoxyphenyl)-4.5.6,7- (m, 2H), 3.81, (m, 1H)., 4.40, (m, 1H). 4.75, (m, 1H)
ER-895438 HN—CN =N O] TRITOPYRIIL S | 0070 | 1000 V55 (s, 1), 662, (5, 1H), 6.64, (brt, 1H), 6.92,
o H yDphenyhethanone (m, 2H), 7.00, (s, 1H), 7.18, (d, 2H), 7.62, (d, 2H),
o~ hydrochloride 8.84, (d, 2H)
ONmIQQO:HNZmOu
Fr (ans)
1-(4-((8S,7R)-5-(3,4-
@] N dimethoxyphenyh)-7-
J N i (triflucromethy)-4,5,6,7- .
ER-895486 N = O/ tetrahydropyrazolof1,5~ 0.030 >10 NMR for rdcemate reported
ﬂ alpyrimidin-2-
- yl}benzoyl)azetidin-3-
*HaN- o aminium chloride
CashzrCIFSE0,
~; ) T
3-(4-((6S,7R)-5-(3,4~
dimethoxyphenyl)-7-
Q Z/Z (triflucromethyl)-4,5,6,7-
ER-895498 4 tetrahydropyrazolo[1,5- 0.020 >10
“HoN H = N N alpyrimidin-2-
Cr H yhbenzamido)azetidin-1-um
O\ chloride
CasH7CIFN;Og :
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FIG. 118

ER-Number

Chemical Name

HEK/
TLR7 IC50
(D)

HEK/
TLR9 IC50
(i)

1H NMR

Ms

ER-895548

CogHz4CIFNsO4

{4-(7-(difluoromethyl)-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
aJpyrimidin-2-
yhphenyl){((2R,55)-2,5-
dimethylpiperazin-1-
yl)methanone hydrochloride

0.008

10.00

ER-895550

H
~nNH N
H

C27H3CIF,N5O5

4-(7-(difluoromethyl)-5-(3.,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yD-N-((R)~
piperidin-3-yl)benzamide
hydrochloride

0.030

5.97

ER-895577

CoyHzp, CIF,N5O5

4-(7-(difluoromethyl)-5-(3,4~
dimethoxyphenyl)-4,5,8,7-
tetrahydropyrazolo[1,5-
ajpyrimidin-2-yl)-N-((S)-
piperidin-3-yl)benzamide
hydrochioride

0.020

7.82

ER-895676

NEF

N~
\ 2

+INZ NH
cr
CasHasCIFsN:O;

H-Cl AT
Q N~
(S
. H
O\
_H

(R)-3-(4~((5S,7R)-5-(3,4-
dimethoxyphenyl)-7-
(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-
yhbenzamido)pyrrolidin-1-
ium chloride

0.030

7.20

NMR for racemate reported

ER-895678

CeH29CIFgNsO3

(8)-3-(4-((68,7R)-5-(3,4-
dimethoxyphenyl)-7-
(trifluoromethyl)-4.5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-
yl)benzamido)pyrrolidin-1-
ium chlioride

0.020

8.60

NMR for racemate preferable
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ER-Number

Chemical Name

HEK/

{p01)

TLR7 IC50

HEK/

TLRS IC50

(uh)

MS

ER-895718

N

H-Cl
C2gH34CIFoN5O4

O

4-(7-(diflucromethyl)-5-(3,4-
dimethoxyphenyl)-4.,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-3-methyl-N-
(piperidin4-yl)benzamide
hydrochloride

0.040

10.00

526

PCT/US2013/043679

ER-885719

HN

4-(7-(difluoromethy)-5-(3 4~
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yf)-3-methyl-N-
~ ((S)-piperidin-3-
yl)benzamide hydrochloride

0.030

524

526

FIG. 11T

ER-895720

Q

H
N H

H~Cl
CzsH3.CIF,NsO;5

4-(7-(difluoromethyl)-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-3-methyl-N-
((R)-piperidin-3-
yi)benzamide hydrochloride

0.030

4.96

526

ER-895721

O

A\z
Izgl H-CI

CogHasCIF,N5O5

(4-(7~(difluoromethyl)-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-y)-3-
methylphenyh){(S)-2-
methylpiperazin-1-
yl)methanone hydrochloride

0.050

10.00

526

ER-895722

HN

CasHasCIF,N;0 T C!

(4-(7-(difluoromethyl)-5-(3,4~
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
aJpyrimidin-2-yl)-3-
methylpheny)({R)-2-
methylpiperazin-1-
yhmethanone hydrochloride

0.070

10.00

526

WO 2013/181579
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FIG. 11U

ER-Number

Structure

Chemical Name

HEK/
TLR7 IC50
(uV)

HEK/
TLRS IiC50

(PN

1H NMR

MS

ER-895723

(4-(7-(diflucromethyl)-5-(3,4-
dimethoxyphenyl}-4.5,6,7-
tetrahydropyrazolo[1,5~
alpyrimidin-2-y1)-3-
methylphenyl)((2R,58)-2,5-
dimethylpiperazin-1-
yl)methanone hydrochloride

0.030

10.00

ER-895725

Q

ANTN NH

H-CI
Carta2CIFoNsOs

4-(7-(difluoromethyl)-5-(3,4-
dimethoxyphenyl)-4.5,6,7-
tetrahydropyrazolo[1,5~
alpyrimidin-2-yl)-3-methyl-N-
{(S)-pyrrolidin-3-
yhbenzamide hydrochloride

0.030

2.91

512

ER-8385726

H-Cl
ONQIQNO _mu.NZ 5 Ow

4-(7-(difluoromethyl)-5-(3,4-
dimethoxyphenyl)-4,5.6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-3-methyl-N-
((R)-pyrrolidin-3-
yh)benzamide hydrochloride

0.030

129

512

ER-895727

w Aw “z,z
HN

ONwIw OmHmZmOm

N-(azetidin-3-y)-4-(7-
(difluoromethyl)-5-(3,4~
dimethoxyphenyi)-4,5,6,7-
tetrahydropyrazolo[1,5-

alpyrimidin-2-yh)-3-
methylbenzamide 2,2,2-
trifluoroacetate

0.030

5.50

498

ER-895728

O Z/Z

&
\

HN-

CatCiEnC

(18,48)-2,5-
diazabicyclo[2.2.1]Theptan-2-
yi(4-(7-(difluoromethyl)-5-
(3,4-dimethoxyphenyl)-
4,5,6,7-
tetrahydropyrazolo[1,5-
a]pyrimidin-2-yl)-3-
methylphenyl)methanone
hydiochloride

0.040

10.00

524
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FIG. 11V

CarHapCIFoNsO,

HEK/ HEK/
ER-Number Structure Chemical Name TLR7 IC50| TLRS IC50 1H NMR MS
() (uM™)
m.ll
) Ny AMI,NM%EQMMWMW%M.%M. 1H NMR (400 MHz, METHANOL-d4) ppm 2.46 (s,
v wmqm:wwwwuﬁwmo&jﬂ 2! 3Hy2.57 (m, 1H) 2.72 (m, 1 H) 2.87 (m, 3 H)
ER-895730 N N O Lpyrmidin2-y-3- 0.020 g5 |2:99(, 2H)3.08(m, 2H) 3.54 (m, 2 1) 3.71 (m, 2} 554
H methylphenyl)(hexahydropyr H)3.81(s,3H)3.84(s,3H)4.45(d, 1 H)4.70 (m,
- 4 1 H) 6.54 (£, 1 H) 6.95 (d, 1 H) 7.03 (d, 1 H) 7.08 (s,
O rolo[3,4-clpyrrol-2(1H)-
. th hydrochiorid 1H)735(m,2H)7.52(d, 1H)
HN H-Cl yhimethanone hydrochioride
C2sH3.ClIF,N5O5
F F
Ne. Ammmwmmcoﬁwwﬂww\wwmwmr 1H NMR (400 MHz, METHANOL-d4) 3 ppm 2.31
s N _.6: ah Vwﬂw mwN ANy (m, 2 H) 2.79 (br. m., 4 H) 3.46 (br. m., 4 H) 3.83 (s,
ER-895731 — oy YdTopy: o 0.060 10.00 3H)3.86 (s, 3M) 446 (d, 1H) 472 (br.m., TH) | 498
/N N alpyrimidin-2- 6.61 (t 1 H) 6.96-7.11 (m, 4 H) 7.32 (d, 1 H) 7.47
HN N H A yl)phenyl)(piperazin-1- (t.1 H) 7757 85 (m, 2 H)
AW—— O H—-CI O~ | y)methanone hydrochlorde T . :
Ca6H3ClFN5O5
F F
HN 3-(7-(difluoromethyl)-5-(3,4~ 1H NMR (400 MHz, METHANOL-d4) & ppm 1.51 -
\Z/Z dimethoxyphenyl)-4.5.6,7- 1.66(m, 2 H) 1.98 (d, 2 H) 2.23 - 2.40 (m, 2 H) 2.69
g tetrahydropyrazolo[1,5- ~-2.80(m,2H)3.13(d,2H)3.83 (5,3 H)3.86(s,3
 ER-895732 =N O ajpyrimidin-2-yl) N-(piperidin]  0-020 1000 |14 a7 (d, 1 H) 472 (br.m., 1 H)6.63 (4 1 H)6.944 512
HN H P 4-yDbenzamide 741 (m,4H)746 (£ 1H)7.73(d, 1H)7.89(d, 1
@) — O hydrochloride HY8.17 (s, 1 H)
H—CI
CorHaClFNsO5 .
FF =
3-(7-(difluoromethyl)-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
" HN tetrahydropyrazofof1,5-
ER-895733 “ v o APy 2-y)N-{(S)- 0.010 10.00 512
Iw\Z piperidin-3-yl)benzamide
O\ hydrochloride
Oﬁ.IBO:u»Zm%w
R_F =
3-(7-(diflucromethyl)-5-(3,4-
HN \ZIZ dimethoxyphenyl)-4,5,6,7-
_ tetrahydropyrazolo[1,5-
ER-895734 =N O Apyrmidin 2y NGy, | 0009 10.00 512
H H P piperidin-3-yl)benzamide
O H-CI O hydrochloride
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FIG. 11W

ER-Number

" Structure

Chemical Name

HEK/
TLR7 1C50

(BM)

HEK/
TLR9 IC50

(uM)

1H NMR

MS

ER-895739

CeHaoClFaNsO3

3-(7-(difluoromethyl-5-(3,4-
dimethoxyphenyl)-4.,5.6,7~
tetrahydropyrazolo[1,5-
alpyrimidin-2-yh-N-((S)-
pyrrolidin-3-yl)benzamide
hydrochloride

0.010

0.31

498

ER-895740

QO e

CoeHz0CIFNsO5

3-(7-(difluoromethy)-5-(3.4-
dimethoxypheny)4,5,6,7-
tetrahydropyrazolo[1,5-
ajpyrimidin-2-yl)-N-((R)-
pyrrohdin-3-yl)benzamide
hydrochloride

0.020

1.38

498

ER-895741

F_F

3000,

ONNT_Nm_man s Om

o, Ia{

N-(azetidin-3-yD)-3-(7-
(difluoromethyl)-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazole[1,5-
alpyrimidin-2-yl)benzamide
2,2, 2-trifluoroacetate

0.070

7.95

484

ER-895744

I@%&@

CogHanCIF,N5O; B-Ci

(3-(7-(difluoromethyl)-5-(3,4-
dimethoxypheny)-4,5,6,7-
tetrahydropyrazolo[1,5-
ajpyrimidin-2-
<cv:m:<c (hexahydropyrrolo[
3,4-c]pyrrol-2(1H)-
yl)methanone hydrochioride

0.040

0.15

1H NMR (400 MHz, METHANOL-d4) 5 ppm 2.20 -

244 (m, 1 H)2.70 (br. s., 1) 2.83 (d, 1 H) 2.95 (br.
s, 1H)3.03-3.14 (m, 1 H)3.18 (dd, 1 H) 3.33 -

3.36 (m, 1 H) 3.41 (d, 1 H) 3.60 (d, 1 H)3.70-3.81
(m, 1 H) 3.85 (s, 3 H)3.87 (s, 3 H) 4.47 (dd, 1 H)
4.66-4.80 (m, 1 H) 6.63 (t, 1 H) 6.92-7.02 (m, 1
H) 7.02 - 7.17 (m, 3 H) 7.49 -7.61 (m, 2 H) 7.76 -

7.89 (m, 2 H)

5247
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FIG. 11X

ER-Number

Structure

Chemical Name

HEK/
TLRY IC50
(1)

HEK/
TLRS IC50

(LN

1H NMR

MsS

ER-895745

F

Q N~
7N
——

H-Cl
H

CogH3aCIF,NsO4

_H

N
H

Ve

(4-(7~(diftuoromethyl)-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo{1,5-
alpyrimidin-2-
yl)phenyf)(hexahydropyrrolo]
3,4-clpyrrol-2(1H)-
ylymethanone hydrochloride

0.080

3.86

524

ER-885746

Q N-n
Z =
H-CI

HN

(4-(5~(3,4~dimethoxyphenyl)-
7-(trifluoromethyi-4.5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-
yhphenyl)(hexahydropyrrolo[
3,4-clpyrrol-2(1H)-
yl)methanone hydrochloride

0.020

3.51

542

ER-895748

H-Cl
CzrH31CIFsN5O4

(]
0

~

‘ P .
Q -
(i =y
H ~
O

4-(5-(3,4-dimethoxyphenyl)-
7-(trifluoromethyl)-4,5.6,7-
tetrahydropyrazoelo[1,5-
alpyrimidin-2-yl)-N-((S)-
piperidin-3-yl)benzamide
hydrochloride

0.030

1H NMR (400 MHz, METHANOL-d4) 8 ppm 1.57 -
1.72 (m, 2 H) 1.77 - 1.89 (m, 1 H) 2.04 (d.1 H) 2.23
(@t, 1 H) 2.48 - 2.71 (m, 3 H) 3.00 (d, 1 H) 3.21
(dd.1 H) 3.84 (s, 3 H) 3.87 (m, 3 H) 3.99 - 4.13 (m,
1 H) 4.46 (dd,1 H) 5.02-5.16 (m, 1 H) 6.91 - 7.16
(m, 4H) 7.78-7.92 (m, 4 H)

530.7

ER-895749

H-CI

ONMIMAO_T-meOw

rLF
Q N~n
HN 4
A YsNH N O
H v
O

[ae)

4-(5-(3,4-dimethoxyphenyl)-
7-(rifluoromethyl}-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yf)-N-((R)-
piperidin-3-yl)benzamide
hydrochloride

0.030

1H NMR (400 MHz, METHANOL-d4) & ppm 1.56 -
171 (m, 2 H) 1.82 (d, 1 H) 2.05 (br. s., 1 H) 2.23
(at, 1 H) 2.54(ddd, 1 H) 2.58 -2.70 {m, 2 H) 3.00
(d, 1H) 321 (dd, 1 H) 3.85 (5,3 H) 3.87 (s, 3 H)
4.01-4.11(m, 1 H) 4.46 (dd, 1 H) 5.03 - 5.14 (m, 1
H) 6.99 (d, 1 H) 7.06 (dd, 1 H) 7.12 (d 2H) 7.79 -
7.90 (m, 4 H)

530.6
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FIG. 11Y

HEK/ HEK/
ER-Number Structure Chemical Name TLR7 IC50| TLRS IC50 1H NMR MS
: (uny (L)
Abs
E F F =
{4-(5-(3,4-dimethoxyphenyl)-
7-(triflucromethy}-4,5,6,7-
tetrahydropyrazolol1,5-
ER-895750 O | alpyrimiding yhenenyh(S)- 0.040 > 10 530
2-methylpiperazin-1-
IZ.!WII. o yhmethanone hydrochloride
CarHiarCIFNs0 T+ C!
F Ab:
FJF e
(4-(5-(3,4-dimethoxyphenyl)- 1H NMR (400 MHz, METHANOL-d4) & ppm 2.12 -
7-(tifluoromethyl)-4,5,6,7- 2.31 (m, 2H) 2.54 (ddd, 2 H) 2.63 - 2.78 (m, 2 H)
tetrahydropyrazolo[1,5- 278 -2.88 (m, 2 H) 2.94 (dd, 2 H) 3.85 (s, 3 H)
ER-895751 N O |alpyrimidin-zyhpheny((R)-| 3° >10 3.87 (5. 3 H) 4.46 (dd, 1 H) 5.09 (dt, 1 H) 6.90- | 5307
{ Yo H 2-methylpiperazin-1- 7.02 (m, 1 H) 7.02 - 7.16 (m, 3 H) 7.42 (d, 2 H) 7.85
~ yhmethanone hydrochloride (d, 4 H)
HN H~-ClI O
Co7H34CIFaNzO5
F Abs ]
FJLF =
@.ﬂm:mcw\hﬁmm%%wwumw@w- 1H NMR (400 MHz, METHANOL-d4) § ppm
retrahydropyrazolo 5. 1.20(m, 3H) 1.35 (d, 3 H) 2.09 - 2.31 (m, 1 H) 2.45 -
ER-895752 O._ alpyrimidin-2- 0.009 >10 2.62 (m,2H) 2.94 (m, 1H) 3.15 (br. s, 1 H) 322 1| 5, 4
N Dphoma QR 55)-2.5- (dd, 1 H) 3.43 (dd, 1 H) 3.85 (s, 3 H) 3.87 (s, 3 H)
H _ b %Bmﬂwv\iuwmmuiw 4.46 (dd, 1 H) 5.08 (dt, 1 H) 6.92 - 7.02 (m, 2 H)
IZI\ HeCl ) JDmeanens fydrachioride 7.02-716 (m, 2 H) 7.40 (d, 2 H) 7.85 (d, 2 H)
CagHasCIFaNsO3
' F Ab
FLF -
(4-(5-(3,4-dimethoxyphenyl)- 1H NMR (400 MHz, METHANOL-d4) & ppm 1.00
Q Z/Z 7-(triflucromethyl)-4.5,6,7- (r.s.,1H)1.09-126 (m, 4 H) 1.26 - 1.42 (m, 3 H)
T@'A\ﬁ tetrahydropyrazolo[1,5- 223 (dt, 1 H) 2.54 (did, 1 H) 2.85 (br. s., 1 H) 3.20
ER-895753 N = N ONg alpyrimidin-2- 0.070 >10  |(m, 1H) 3.24(dd, 1H) 3.39 - 3.51 (m, 1 H) 3.85 (s, 3| 5446
H yphenyD)((2R.5R)-2,5- H) 3.87(m, 3 H) 4.46 (dd, 1 H)4.99-517 (m, 1 H)
H O\ dimethylpiperazin-1- 6.93-7.02 (m,1H) 7.02~-7.18 (m, 3 H) 7.40 (d,2
H-Cl ylimethanone hydrochloride H)7.85 (d, 2 H)
CogHa3ClIFsNs O3
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FIG. 11Z

ER-Number

Chemical Name

HEK/
TLRT IC50

(mM)

HEK/
TLRS IC50

(B

1H NMR

MS

ER-895754

N
s, ) H
HN= H-CI

CartaeCliFsNsO;

(18.48)-2,5-
diazabicyclof2.2.1]heptan-2-
yi(4-(5-(3,4-
dimethoxyphenyl)-7-
(triflucromethyl)+4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-
ylphenyl)methanone
hydrochloride

0.020

585

528

ER-885755

Q N—n

O e

Co7H3CIF,NsOg

Iz

H-Cl

(4-(7-(difluoromethy)-5-(3,4-
dimethoxyphenyl+4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yf)-3-
methylphenyl)(piperazin-1-
yl)methanone hydrochloride

0.040

10.00

512

ER-895808

. mm_u

O N .
D A s
HCI A o

Ca5H25CIF;NsO5

5-(5-(3,4-dimethoxyphenyi)-
7-(triflucromethy!)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yN-N-((S)-
pyrrolidin-3-yl)picolinamide
hydrochloride

0.030

3.83

5175

ER-895810

CosHasClIFsNs Oy

- rlr
o) -
HN éAz\zﬁ ‘
St LA o
H
HCI -

\

5-(5-(3,4-dimethoxyphenyl)-
7-(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yh)-N-((R)-
pyrrolidin-3-yl)picolinamide
hydrochloride

0.030

2.83

5175

53/80

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/043679

WO 2013/181579

FIG. 11AA

ER-Number

Structure

Chemical Name

TLR7 IC50
(phmy

HEK/ 4 HEK/

TLRS IC50
(M)

1H NMR

MS

ER-895811

HCI
Ca6HyqCIFNsOy

3-(5-(3,4-cimethoxyphenyl)-
7-(trifluoromethyl)~4.5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-y)-N-{((S)-
pymrolidin-3-ylYbenzamide
hydrochlioride

0.040

5.31

1H NMR (400 MHz, DMSO-d6) 8 ppm: 2.04 (m,
1H), 2.12 (dd, TH), 2.20-2.33 (m, 1H), 2.44 (m, 1H),
3.17-3.27 (m, 2H), 3.33-3.43 (m,2H), 3.76 and 3.79
(2s, 6H), 4.46 (d, 1H), 4.53 (m, 1H), 5.27-5.28 (m,
1H), 5.84 (s, 1H), 6.82 (s, 1H), 6.96-7.01 (m, 2H),
7.08 (s, 1H), 7.49 (t, 1H), 7.79 (d, 1H), 7.83 (d, 1H),
8.17 (s, 1H), 8.81 (s, 1H).

516.5

ER-896059

CoaHasCIFaN5Os H-Cl

2-(4-(7-(difluoromethyl)-5-
(3,4-dimethoxyphenyl)-
4,5,67-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)phenyf)-N-
(piperidin4-yl)acetamide
hydrochloride

0.090

0.19

526

ER-896060

2-(4-(7-(difluoromethyl)-5-
(3,4-dimethoxyphenyl)-
45,67-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)phenyl)-N-
{{S)-piperidin-3-yDacetamide
hydrochloride

0.030

10.00

526

ER-896061

CagHa CIF,NSO5

2-(4~(7-(diflucromethyl)-5-
(3.4~-dimethoxyphenyl)-
4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-y)phenyl)-N-
((R)-piperidin-3-y))acetamide
hydrochloride

0.030

S.41

526
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FIG. 11BB

ER-Number

Structure

Chemical Name

HEK/
TLR7 IC50
(M)

HEK/
TLR9 IC50

(phD)

1H NMR

MS

ER-886062

R_F (azs]

2-(4-(7-(difluoromethyl)-5-
(3.4-dimethoxyphenyl)-
4,5,6,7~
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)phenyl)-1-
((8)-2-methylpiperazin-1-
ylethanone hydrochloride

0.030

6.93

526

ER-896063

2-(4-(7~(difluoromethyl)-5-
(3,4-dimethoxyphenyl)-
4.5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)phenyl)-1-
{(R)-2~-methylpiperazin-1-
yhethanone hydrochloride

0.070

9.62

526

ER-896064

2-(4-(7-(difluoromethyl)-5-

(3,4-dimethoxyphenyl)-
4586,7-

tetrahydropyrazolof1,5-

alpyrimidin-2-yl)phenyl)}-1-

((2R,55)-2,5-
dimethylpiperazin-1-
yhethanone hydrochloride

0.050

6.95

540

ER-896067

1-((18,48)-2,5~
diazabicyclo[2.2.1]heptan-2-
yD)-2-(4-(7-(difluoromethyl)-5-
(3,4-dimethoxyphenyl)-
45,6,7- ’
tetrahydropyrazolo[1,5-
gJpyrimidin-2-
yl)phenyl)ethanone
hydrochioride

0.040

8.64

524

ER-896068

CogH34CIF NSOy

H-Cl

~N

A
\
3)—(
O

O\

2-(4-(7~(dfluoromethyl)-5-
(3,4-dimethoxyphenyl)-
4586,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)phenyl)-1-
(hexahydropyrrolo[3,4-
clpyrrol-2(1H)-yhethanone

hydrochloride

0.040

7.80

538
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FIG. 11CC

ER-Number

Structure

Chemical Name

HEK/

TLR7 IC50| TLRS IC50

()

HEK/

(i)

1H NMR

MS

ER-896071

F_F
- 0
\z ! o) Iofm
H N N F
H H F
0 od

CagH30FsNsOs :

N-(azetidin-3-ylmethyl)-3~(7-
(diflucromethy)-5-(3.4~
dimethoxyphenyl)-4.5,6,7-
tetrahydropyrazoio[1,5-
alpyrimidin-2-yh)benzamide
2,2 2-trifluoroacetate

0.090

10.00

4938

ER-856072

/N
HN N
N

N
H-Cl H
C26Ha,ClFNsO,

H-Cl
o

5~(3,4-dimethoxyphenyl)-2-
(3-(piperazin-i-
yimethyl)phenyi)-7-
(trifluoromethy}-4.5.6,7-
tetrahydropyrazolo[1,5-
aJpyrimidine dihydrochloride

0.080

ER-896073

N~Nj

~

5-(3,4-dimethoxyphenyl)}-2-
{4-((4-methylpiperazin-1-
yhmethyl)phenyl)-7-
(trifluoromethyl)-4,5,6,7-
tetrahydropyrazoloi1,5-
alpyrimidine dihydrochloride

0.050

8.64

ER-896133

~
Hcl o

N
m&zl HCl

Cu5HagClF3NgO5

(5-(5-(3,4-dimethoxyphenyl)-
7-(triflucromethyl)~4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-y)pyridin-2-
yD{(piperazin-1-y)methanone
dihydrachloride

0.020

>10

1H NMR (400 MHz, Methanoil-d4) & ppm: 2.25 (dd,

1H), 2.53-2.58 (m, 1H), 3.35 (m, 4H), 3.85and 3.88) -

(2s, BH), 3.91-4.03 (m, 4H), 4.49 (dd, 1H), 5.11-
517 (m, 1H), 6.99 (d, 1H), 7.00 (s, 1H), 7.06 (dd,
1H), 7.11 (d, 1H), 7.81 (d, 1H), 8.33 (dd, 1H), 9.01

(d, TH).

517.5

ER-896134

AR N~

e

HCI  HCI

I~

Ca6H3z1ClFaNgOy

5+(5-(3,4-dimethoxyphenyl)-
7-(trifluoromethyl)}-4.5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-y{)-N-(piperidin
4-ylpicolinamide
dihydrochloride

0.020

>10

1H NMR (400 MHz, Methanol-d4) & ppm: 1.57-
1.63 (m, 2H), 1.89-2.03 (m, 2H), 2.23 (dd, 1H), 2.56-
2.58 (m, 1H), 2.74 (1, 2H), 3.12 (d, 2H), 3.85 and
3.88 (2s, B6H), 4.03-4.07 (m, 1H), 4.48 (d, 1H), 5.10
5.16 (m, 1H), 6.00 (s, 1H), 7.00 (d, 1H), 7.08 (dd,
1H), 7.11 (d, 1H), 8.10 (d, 1H), 8.27 (d, 1H), 9.03
(s, TH).

531.5
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FIG. 11DD

HEK/ HEK/
ER-Number Structure Chemical Name TLR7 IC50| TLRS IC50 1H NMR Ms
(u) (uN)
eF e (as)
) 1H NMR (400 MHz, Methanol-d4) 5 ppm: 1.84-
S-(5- m_%a_amwomemm%v- 1.89 (m, 2H), 2.08-2.10 (m, 2H), 2.24 (dd, 1H), 2.52
) Nammﬂﬂomoam 50_ v 2.57 (m, 1H), 3.01-3.13 (m, 2H), 3.34-3.50 (m, 2H),
ER-896135 |H o e .<.nm%v~qm_N %h o 0.030 794  |3.85and 3.87 (2s, 6H), 4.30 (m, 1H), 4.48 (d, 1H), | 531.5
NH N ~ .&Eﬁ.a_m_ﬂ .«YH. .% ,wm 5.10-5.16 (m, 1H), 5.94 (s, 1H), 6.99 (d, 1H), 7.06
H piperidin-3-yhpicolinami (dd, 1H), 7.11 (d, 1H), 8.11 (d, 1H), 8.27 (d, 1H),
HCI HCl O\ dihydrochloride " 9.03 (s, 1H).
Ca6H31ClaFsNsOs
FOF =
. 1H NMR (400 MHz, Methanol-d4) d ppm: 1.84-
mmam_‘mcwmoﬂm%ow%wﬂﬁw- 1.89 (m, 2H), 2.08-2.10 (m, 2H), 2.24 (dd, 1H), 2.52]
m Hahdro ﬂmwo_m:. 2 2.57 (m, 1H), 3.01-3.14 (m, 2H), 3.34-3.52 (m, 2H),
ER-896136 o % R N | 0030 638  |3.85and 3.88 (2s, 6H), 4.28-4.31 (m, 1H), 4.48 (d, | 531.5
~ .mmwmsw_ 5 Wmom,smi e 1H), 5.10-5.15 (m, 1H),.5.96 (s, 1H), 6.99 (d, 1H),
pip g a.wm w_owmm 7.06 (dd, 1H), 7.11 (d, 1H), 8.11 (d, 1H), 8.27 (d,
HCl  HC o~ yerochior: 1H), 9.03 (s, 1H)
C26H31CLFaNgOs
F J F (01 (B3-((5S,7R)-5-(3.4-
dimethoxyphenyl)-7- 1H NMR (400 MHz, DMSO-d6) 6 ppm: 1.23-1.28
Ne (trifluoromethyl)-4,5,6,7- (m, 2H), 2.07-2.16 (dd, 1H), 2.42-2.46 (m, 1H), 3.00
4 tetrahydropyrazolo[1,5- 4.00 (m, 8H), 3.76 and 3.79 (2s, 6H), 4.45 (dd, 1H),
ER-806386 - O alpyrimidin-2- 0030 038 | 524530 (m, 1H), 5.81 (s, 1H), 6.81 (s, 1H), 6.96- | 2324
HN N ﬂ yhphenyl)(hexahydropyrrolo] 7.01 (m, 2H), 7.07 (d, 1H), 7.41-7.47 (m, 2H), 7.79-
Hal O\ 3,4-clpyrrol-2(1H)- 7.82 (m, 2H).
0 y)methanone hydrochloride
CagHa4CIFsN5Os
F Abs
FUF (o) (3-((BR,7S)-5-(3,4~ A . . .
H dimethoxyphenyl)-7- 1H NMR (400 MHz, DMSO-d8) & ppm: 1.23-1.28
; @rifluoromethyl)-4.5,6,7- (m, 2H), 2.07-2.16 (dd, 1H), 2.42-2.46 (m, 1H), 3.00
g tetrahydropyrazolo[1,5- 4.00 (m, 8H), 3.76 and 3.79 (2s, 8H), 4.45 (dd, 1H),
ER-896387 alpyrimidin-2- 0-080 039 | 524530 (m, 1H), 5.81 (s, 1H), 6.81 (s, 1H), 6.96- | *+24

zz.
/ ZJ

= N~ O

Isz H >

0 HCI
CasHatCIFsNsO4

yhphenyl)(hexahydropyrrolo[
3,4-Clpyrrol-2(1H)-
ylmethanone hydrochloride

7.01 (m, 2H), 7.07 (d, 1H), 7.41-7.47 (m, 2H), 7.79-
7.82 (m, 2H).
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FIG. 11EE

HEK/ HEK/
ER-Number Structure Chemical Name TLR7 IC50] TLRY IC5D 1H NMR MS
(ni) (uh)
(3-(5~(3,4-dimethoxyphenyl}-
7-(trifluoromethy’)-4,5.6,7-
ER-896388 6¢m:<uﬂv<.ﬂ§6? S 0.030 >10 5152
alpyrimidin-2-
\ , yhphenyD(piperazin-1-
 HCI -~ yhmethanone hydrochloride
mImwO_WQZmOw
({3R,58)-3-amino-5- )
methylpiperidin-1-yD(3-(5-
(3,4-dimethoxyphenyl)-7-
(rifluoromethyl)-4.5,8,7-
ER-896389 tetrahydropyrazolo[1,5- 0.080 13.37 544 .4
alpyrimidin-2-
yhphenyl)methanone
O Hal hydrochloride
CogHaaCIF3NsO4
F ﬂ
. 1H NMR (400 MHz, DMSO-d6) 8 ppm: 2.10 (dd,
o N (6-(3,4-dimethoxyphenyl)-7- 1H), 2.42.2 A7 (m, 1H), 3.15-3.23 (m, 4H), 3.67-
~N (trifluoromethyl)-4.,5,6,7-
ER-896452 g tetrahydropyrazolo[1,5- 0.185 10.00 |38 (m 2H),3.76and 3.78 (25, 8H), 4.12-4.28 (M. | 44 5
N O | .% -mw e v - - 2H), 4.45 (d, 1H), 5.26-5.33 (m, 1H), 5.85 (s, 1H), -
N alpyrimidin-2-yl)(piperazin-1- 6.91 (s, 1H), 6.97 (s, 2H), 7.05 (s, 1H), 9.13 (br,
yhmethanone hydrochloride H
HCI ‘ol ).
OmoImmOmﬂuZmOu
. (abs] -
1H NMR {400 MHz, DMSO-d8) 5 ppm: 1.62-1.71
5-(3,4-dimethoxyphenyl)-N- {m, 2H), 1.84-187 (m, 2H), 2.11 (dd, 1H), 242-2.47
((S)-piperidin-3-yl)-7- (m, 1H), 2.72 (m, 1H), 2.89-2.91 (m, 1H), 3.17-3.22
ER-896453 g (trfluoromethy)-4,5,6,7- 0.224 10.00 | {m, 2H), 3.75 and 3.78 (2, 6H), 4.14-4.16 (m, 1H), | 454.3
«/ul tetrahydropyrazelo[1,5- 4.40 (dd, 1H), 5.28 (m, 1H), 5.74 (s, 1H), 6.88 (3,
ajpyrimidine-2-carboxamide 1H), 6.97 (s, 2H), 7.05 (s, 1H), 7.86 (t, 1H), 8.84
(br, 1H). 8.05 (br, 2H).
CasHasl3aNsO3
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FIG. 11FF

;\ HEK/ HEK/
ER-Number Structure Chemical Name TLR7 IC50| TLRS IC50 1H NMR MS
{(uM) (M)
_”
FF ‘
| 5-(3,4-dimethoxyphenyl)-2-
ZIZ (6-methyl-1,2,3,6- ]
HN z tetrahydropyridin-4-yl)-7-
ER-896993 Y, L O Caromothy)4.5.6.7- 0.065 10.00
H tetrahydropyrazolo[1,5-
HCl O\ alpyrimidine hydrochloride
Cp1HasCIFsN,O,
5-(3,4-dimethoxyphenyl)-2-
(6-phenyl-1,2,3,6-
g tetrahydropyridin-4-yh-7-
ER-896997 (uoromethyl)4.5,6.7- 0.130 7.60
tetrahydropyrazolo[1,5-
ajpyrimidine hydrochloride
CoeHasCIFsNLO,
ﬁﬁw%:ﬁwﬁmmﬂﬂo_mnmw&w- 1H NMR (400 MHz, Methanol-d4) 3 ppm: 2.25 (dd,
etrahydio Y L5, 1H), 2.53-2.58 (m, 1H), 3.31 (m, 4H), 3.85 and 3.87
ER-897034 al 13« %:M«.&N_v Lo | 0110 >10 (2, 6H), 3.80-4.20 (m, 4H), 4.49 (dd, 1H), 5.14- | 517.4
@ A%wmaui .w_vwﬁs hone 5.20 (m, 1H), 6.99 (d, 1H), 7.05 (d, 1H), 7.10 (s,
ihydrochioride 1H), 8.02 (d, 1H), 8.19 (s, TH), 8.66 (d, 1H).
CasH2sCloF3NsOs
F Ab:
O _F (a2
. 1H NMR (400 MHz, Methanol-d4) & ppm: 1.83-
I\ NN wm%mwwmﬁmnow%ﬁwﬁw 1.90 (m, 2H), 2.09-2.12 (m, 2H), 2.25 (dd, 1H), 2.53;
N \ 0o retraiudro awo_m:_ 2 2 59 (m, 1H), 3.01-3.12 (m, 2H), 3.30-3.54 (m, 2H),
ER-897036 = N ~ al aw_\i am%w- NS 0.010 5.06 |3.85 and 3.88 (2s, 6H), 4.31-4.36 (m, 1H), 4.50 (d,| 5314
H _ Enwm&?w.é _cwmo_sﬁa e 1H), 5.14-5.20 (m, 1H), 6.99 (d, 1H), 7.06 (dd, 1H),
O &) dihydrochloride 7.11 (d, 1H), 8.05 (d, “nw 8.58 (s, 1H), 8.67 (d,
HN HCl HCI :
CagHsiClaFaNsOs
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FIG. 11GG

ER-Number

Chermical Name

HEK/
TLRY IC50
(uM)

HEK/
TLR9 IC50
(uM)

1H NMR

MS

ER-897037

HN

O
HCI
HN

C26H31ChLF3NeO3

HCI

4-(5-(3,4-dimethoxyphenyl)-
7-(trifluoromethyl)-4,5,8,7-
tetrahydropyrazolof1,5-
mwnvi:\:,ainmuészlmnﬁma&j
4-yhpicolinamide
dihydrochloride

0.010

617

1H NMR (400 MHz, Methanol-d4) 8§ ppm: 1.90-
2.00 (m, 2H), 2.21-2.30 (m, 3H), 2.53-2.59 (m, 1H),
3.13-3.21 (m, 2H), 3.49-3.52 (m, 2H), 3.85 and 3.87
(2s, 6H), 4.21-4.27 (m, 1H), 4.50 (d, 1H), 5.15-5.21

(m, 1H), 8.99 (d, 1H), 7.06 {dd, 1H), 7.11 (d, 1H),

8.10 (d, 1H), 8.62 (s, 1H), 8.67 (4, 1H).

531.5

ER-897077

O

CagHs1F5N505

(3-((5S,7R)-7-
{difluoromethyl)}-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-
ylphenyl)(hexahydropyrrolo[
3, 4-clpyrrol-2(1H)-
y)methanone

0.090

>10

ER-897090

HN NN
/ —

ONA INm.—”w Z&ON

5-(3,4-dimethoxyphenyl)-2-
(2,3,6,7~tetrahydro-1H-
azepin-4-yl)-7-
(trifluoromethyl)-4,5,6,7-
tetrahydropyrazoio[1,5-
a]pyrimidine

0.030

10.00

NMR of each isomer available

423.06

ER-897097

HN / 4

Coot23FsN4Oy

5-(3,4-dimethoxyphenyl)-2-
(1,2,3,6-tetrahydropyridin-4-
yh-7-(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidine

0.058

10.00

NMR of each isomer available

409.08
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FIG. 11HH

ER-Number

Structure

Chemical Name

HEK/
TLR7 IC50
(1)

HEK/
TLR9 IC50

(uM)

1H NMR

MS

ER-897105

Z\\

N~
4

F

N

F

MH

5-(3,4~dimethoxyphenyl)-2-
(1-(piperidin-4-y!)-1H-pyrazol
4-y)-7-(triflucromethyl)-
4.5,6,7-
tetrahydropyrazolof1,5-
a]pyrimidine

0.010

3.25

NMR of each isomer available

47708

ER-897130

C1oH24F3N4Oy

2-(2,5-dihydro-1H-pyrrol-3-
yI)-5-(3 4-dimethoxyphenyl)-
7-(triflucromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidine

0.058

10.00

1H NMR (400 MHz, METHANOL-d4) 5 ppm 2.08 -
2.26 (m, 1 H) 2.50 (ddd, 1 H) 3.76 - 3.91 (m, 8 H)
4.00 (d, 2 H) 4.36 - 4.44 (m, 1 H) 4.94 - 5.05 (m, 1
H) 5.61 (s. 1 H) 6.16 (t, 1 H) 6.90 - 7.14 (m, 3 H),

395.03

ER-897142

HoN

C5qHasF3NL O,

4-(5-(3,4-dimethoxyphenyl)-
7~(trifluoromethyi)-4,5,6,7-
tetrahydropyrazolo[1,5-
ajpyrimidin-2-yl)cyclohex-3-
enamine

0.00¢9

10.00

NMR of each isomer available

423.086

ER-897178

HN / 7

HCI
CooHaoCIFaN,LO,

5-(3,4-dimethoxyphenyl)-2-
(2-isopropyl-1,2,3,6-
tetrahydropyridin-4-yl)-7-
(trifluoromethyl)-4,5,6,7-
tetrahydropyrazelof1,5-
alpyrimidine hydrochloride

0.060

6.87

ER-897212

Co1HasFaN,Oo

Abs

(5S,7R)-5-(3,4-
dimethoxyphenyl)-2-(2,3,6,7-
tetrahydro~1H-azepin-4-y)-7-

(trifluoromethyl)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidine

0.030

6.29

(400 MHz, METHANOL-d4) & ppm 1.67 - 1.81 (m, 2
H) 2.07 -2.19 (m, 1 H) 2.43 (ddd, 1 H) 2.71 - 2.80
(m, 2 H) 2.99 - 3.08 (m, 2 H) 3.40 (d, 2 H) 3.77 -
3.84 (m, 6 H) 4.26 - 4.38 (m, 1 H) 4.87 - 4.96 (m, 1
H) 550 (s, 1 H) 629 (t, 1 H) 6.86 - 7.08 (m, 3 H),

423.44
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FIG. 111l

HEK HEK/ .
ER-Number Structure Chemical Name TLR7 IC50| TLRS IC50 1H NMR ms
(pM) ()
—\|. m” —” Abs
(5S,7R)-5-(3,4- 1H-NHR (400 MHz, METHANOL-d4) 5 ppm 1.83 -
_ JASN dimethoxyphenyl)-2-(1- 2.01 (m, 2 H) 2.05-2.29 (m, 3 H) 2.46 - 2.56 (m, 1
N (piperidin-4-yl)-1H-pyrazol4~ H) 2.67 - 2.82 (m, 2 H) 3.17 (d, 2 H) 3.82 - 3.95 (m,
ER-897214 N “ NN O |y)7-(rifluoromethyd4,56,7, °-0° 821 1 5H) 4.21-4.35 (m, 1 H) 4.36 - 4.50 {m, 1 H) 4.95 - | 7744
H tetrahydropyrazolo[1,5- 5.10(m, 1 H)5.58-5.71 (m, 1 H)6.89-7.18 (m, 3
HN o alpyrimidine H)7.70 - 7.85 (m, 1 H) 7.93 - 8.07 (m, 1 H),
ONNINV-H&ZWON
MH Abs
H (5R,7S)-5-(3,4- 1H NMR (400 MHz, METHANOL-d4) & ppr 1.82 -
\ \ZIZ\U dimethoxyphenyl)-2-(1- 2.01 (m, 2 H) 2.03 - 2.29 (m, 3 H) 2.40 - 2.58 (m, 1
N ‘ (piperidin-4-yi)-1H-pyrazol-4- H) 2.67 - 2.83 (m, 2 H) 3.17 (d, 2 H) 3.84 (s, 3 H)
ER-897215 N NN O [y -trifluoromety4,5,67] 0% | 350 | 586(s,3H)4.29 (ddd, 1 H) 4.41 (4, 1 Hy 4.04 - | 47T
H tetrahydropyrazolo[1,5~ 5.09 (m, 1 H)5.60-568 (m,1H)6.950-7.15(m, 3
HN O\ ajpyrimidine H)7.70-7.81(m,1H)7.83-8.03 (m, 1 H)
CasHz7FsNsO,
F Abs
F_F e
_ BSTR)5(E4- 1H-NHR (400 MHz, METHANOL-d4) & pprn 2.04 -
dimethoxyphenyl)-2-(1,2,3,6~-
oSt Ay 2.20 (m, 1 H) 2.37 - 2.49 (m, 3 H) 2.89 - 3.02 (m, 2
ER-897269 o ﬁ %cwaBM: 54 m<m iy 0.030 >10 | H)3.31 (s, 1 H) 3.35 -3.43 (m, 2 H) 3.76 - 3.90 {m, | 408.39
~ qumE\a_,onﬁMNme_ ,m- 8 H)4.26-4.38 (m, 1 H) 4.88-4.97 (m, 1 H) 5.50
o A Ioyrmidine (s, 1H)6.15 (br. s., 1 H) 6.86 - 7.11 (m, 1 H)
- (a%s)
4-((5S,7R)-5+(3,4- 1H NMR (400 MHz, METHANOL-d4) 3 ppm 1.29
Neny dimethoxyphenyl)-7- (br.s., 1 H) 1.49 - 1.65 (m, 1 H) 1.92 - 2.08 (m, 2 H)
) AN (trifluoromethyi)-4,5,6,7- 2.33-2.53 (m, 3 H) 2.62 (d, 1 H) 3.04 (br. s., 1 H)
ER-897364 Ing o tetrahydropyrazoloft,5- | 0040 >10 | 382-3.88 (m. 6 H) 4.37 (d, 1 H) 4.92-5.00 (m, 1 | 2444
N ~ | alpyrimidin-2-yl)cyclohex-3- H) 5.53 (d, 1 H) 6.13 (br. 5., 1 H) 6.80- 7.12 (m, 3
H o P enamine H),

C21HasF3N.O,
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FIG. 11JJ

HEK/ HEK/
ER-Number Structure Chemical Namé TLR7 IC50| TLRS IC50 1H NMR MS”
(M) (1M
CF )
/w\ 4-((5R,7S)-5~(3,4~ 1H NMR -
w : (400 MHz, METHANOL-d4) & ppm 1.29
: dimethoxyphenyl)-7-
iz (triflucromethyl)4.5,5.7- (br.s., 1 H) 1.48 - 1.64 (m, 1 H) 1.90 -2.05 (m, 2 H)
ER-897365 Y95 0.040 >10 |2.33-2.53(m, 3 H)2.61(d, 1 H)3.02 (d, 1 H) 3.84 | 424.44
tetrahydropyrazolo[1,5-
alpyrimidin2 3 eyelohox.3- (d, 6 H) 4.36 (d, 1 H) 4.92-5.00 (m, 1 H) 5.49 -
enamine 556 (m,1H)B.13 (br.s., 1 H)6.92-7.12 (m, 3 H),
CaiHysF3NLO,
5-(3,4-dimethoxyphenyl)-2-~
/T \ (2-(piperazin-1-yl)pyrimidin-54
ER-897381 {HN N yl)-7~(trifluoromethyl)-4,5,6,74 0.030 4.73 NMR of each isomer available 4980.07
_/ tetrahydropyrazolo[1,5~
alpyrimidine
CosHpsFsN,Os
5-(3,4~-dimethoxyphenyl)-2-
\l/ \ / (6-(piperazin-1-yl)pyridin-3-
ER-897405 ? . |yh-T~(trifluoromethyl}4,5.6,74  0.050 2.02 NMR of each isomer available 489.04
/ tetrahydropyrazolo[1,5-
alpyrimidine
o
Om»Imu_nuZmON
5-(3,4-dimethoxyphenyl}-2- 1H NMR (400.MHz, METHANOL-d4) & ppm 1.12 -
(3-methyl-1,2,3,6- 1.21 (m, 3 H) 2.08-2.27 (m, 1 H) 242 - 2.55 (m, 1
tetrahydropyridin-4-yi)-7- H).2.68 - 2.86 (m, 2 H) 3.07 (dt, 1 H) 3.35-3.43 (m,
ER-897547 o (trifluoromethy4,5,67- | 070 878 | 2H)3.84(s,3 M) 3.86 (s, 3 H) 438 (d, 1 H) .98 | 423
™~ tetrahydropyrazolo[1,5- (dd,1H)546-553 (m, 1 H)6.04-6.15 (m, 1 H)
- aJpyrimidine 6.91-7.15 (m, 3 H),
O
(s
(5-((58,7R)-5-(3 4~
o M M dimethoxyphenyl)-7- 1H NMR (400 MHz, METHANOL-d4) 5 ppm 2.25 (1
v (trifluoromethyl}-4,5,6,7-
ER-897560 — = tetrahydropyrazolc[1,5- 0.050 >10 H), 232 (1 H), 2.56 (1 H), 3.38 (4 H), 3.66 (1 H), |55 55
,\lz N \ alpyrimidina.yl)pyridin2- - 3.86 (6 H), 3.99 (4 H), 4.50 (1 H), 5.15 (1 H), 7.05 -
> H vi)(piperazin-1-ylrethanone (4 H), 7.85 (1 H), 8.40 (1H), .04 (1H)
H dihydrochloride
O
H—CI H-Cl /
CrsHsClLFNgO5
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FIG. 11KK

HEK/ REK/
ER-Number Structure Chemical Name TLR? IG50| TLRS IC50 1H NMR MS
(nM) (VD)
rIF
5-(3,4-dimethoxyphenyl}-2-
ZIZ Ahn@mumm&:kfﬁvvym:ﬁu.ﬂ: ) .
ER-897597 |HN 4 (trifluoromethyl)4,5,6,7- 0.020 2.07 NMR of each isomer available 486.95
= N O tetrahydropyrazolo[1,5-
H _ alpyrimidine
O
CoeHaeFaNLOy
F (%)
RF
. m:m TRISG 1H-NHR (400 MHz, METHANOL-d4) 5 ppm 2.13 -
/N dime .ox«n_ms\.v-‘m gl 2.29 (m, 1 H) 2.52 (ddd, 1 H) 2.82 - 2.95 (m, 4 H)
Er-ser7ia (NN sy 0020 | 220 | 376-3.94(m 10 H) 437448 (m 1H)4.99- |430.22
Y Y)-4.2.5, 5.12 (m, 1 H) 5.74 (s, 1 H) 6.91 - 7.18 (m, 3 H) 8.56
0 tetrahydropyrazoio[1,5- -873 (m, 2 H)
\ alpyrimidine ) ’
@
CaaHasF3N;Os >
HH Abs
FF
g (5R,75)-5-3.4- 1H NMR (400 MH
: . z, METHANOL-d4) 5 ppm 2.15 -
N N N dimethoxypheny)-2-(2- 228 (m, 1 H) 2.44-2.59 (m, 1 H) 2.81 - 2.98 (m, 4
HN Z.IA {piperazin-1-yl)pyrimidin-5-
ER-897715 L ] . b uorome iy 45 67| 0-070 2.41 H) 3.74 - 4.06 (m, 10 H) 4.36 - 4.50 (m, 1 H) 5.05 |490.26
N N~ ™ Y tetratvd ro J A (dt, 1H)5.74 (s, 1 H) 6.91 - 7.28 (m, 3 H) 8.65 (s, 2
L W B ey :
O
ON&INM“@ZNON ~
F Abs
R F . .
(5S,7R)-5-(3.4~ 1H NMR (400 MHz, METHANOL-d4) & ppm 2.14 -
/o an\ N—n; dimethoxyphenyl)-2-(6- 230 (m, 1 H) 2.52 (ddd, 1 H) 2.88 ~ 3.02 (m, 4 H)
ER-897716 HN N 4 ﬁvmnm_.mNm:k_.us_vn%l&:.w.%_vuj 0.008 447 3.50-3.59(mM,4 H)3.84 (s,3 H)3.87 (s, 3 H) 4.35 480.25
/ — = triflucromethyl)-4,5,6,7- - ’ 451 (m,1H)4.95-5.13(m, 1 H)5.74 (s, 1 H) 6.85| 7"
N N
tetrahydropyrazolo[1,5- d, 1 H) 6.94 -7.17 (m, 3 H) 7.92 (dd, 1 H) 8.45 (d,
H ‘o) pyT!
\ aJpyrimidine 1 H),
O
ONh:Nﬂ*HUZmOM ~
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FIG. 11LL

HEK/ HEK/
ER-Number Structure Chemical Name TLR7 IC50| TLRS IC50 1H'NMR MS
(uhv) (M)
F Abs
Rl F ()
1 (5R,7S)-5-(3,4- 1H NMR (400 MHz, METHANOL-d4) 5 ppm 2.14 -
N NN dimethoxyphenyl)-2-(6- 230 (m, 1 H) 2.52 (ddd, 1 H) 2.90 - 3.02 (m, 4 H)
er.go7717 HN Z‘O’A\F (piperazin-1-ypyridin-3yD-7{ | 070 057  |349-3.81(m 4H)3.84 (5,3 H) 3.87 (5,3 H) 4384 400 o
—/ N= NN (trifluoromethyi)4,5,6,7- - - 4.48 (m, 1 H) 4.97 -5.11 (m, 1 H) 5.74 (s, 1 H) 6.86| 77"
H o tetrahydropyrazolo[1,5~ (d, 1 H) 6.95 - 7.17 (m, 3 H) 7.93 (dd, 1 H) 8.45 (d,
\ alpyrimidine 1 H),
(@]
CagHarFaNsO» ~
_“.
F F .
5-(3,4-dimethoxyphenyl)-2-
N (3-azaspiro[5.5jundec-8-en- )
ER-897728 |HN s N o m.é,.\-ﬁmqmc%wmamﬁ:é, 0.010 5.46 NMR of each isomer available 477.13
— L]
N ™~ tetrahydropyrazolo[1,5-
H - alpyrimidine
CosHz1FaN4O, O
M.Iu
F F 1-(5-(5-(3,4-
n,:-.:mﬁl_.mo ¢ MQ‘J )-7- 1H NMR (400 MHz, METHANOL-d4) & ppm 1.45
q%coaawmé Lw. sy (gd, 2 H) 1.96 (d, 2 H) 2.14-2.30 (m, 1 H) 2.52
ER-887765 o 0.080 2.13 (ddd, 1 H) 2.86 -3.10 (m, 3 H) 3.82-3.95 (m, 7 H) [ 503.04
(o) tetrahydropyrazolo[1,5~ )
| alpynmidin 2y hoyrdin2- 429 - 447 (m, 3 H) 4.99 - 5.09 (m, 1H) 5.73 (s, 1
| pipendinsamin H) 6.82 - 7.14 (m, 4 H) 7.90 (dd, 1 H) 8.43 (d, 1 H),
CosHagF3NgO2 O
(abs)
(4-((5S,7R)-5-(3,4-
dimethoxyphenyl)-7-
(trifluoromethyl)-4,5,6,7-
ER-897777 tetrahydropyrazolo[1,5- 0.100 10.00

FLF
Z\ / \ZIZ
- == O
/\ N ~
HN N H P
— O H-cl

CasHasCLEN:O; H—=CI

alpyrimidin-2-yl)pyridin-2-
vh)(piperazin-1-y)methanone
dihydrochlioride
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FIG. 11MM

ER-Number

Chemical Name

HEK/
TLR7 IC50
(LM)

HEK/
TLR9 IC50
WELLD)

1H NMR

MS

ER-897789

CasHpsCBENS0,

H-ClI

(4-((5S,7R)-5-(3.4-
dimethoxyphenyl)-7-
(triflucromethyl)-4.,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-2-
fiuorophenyl)(piperazin-1-
yl)methanone
dihydrochloride

0.050

10.00

ER-897791

IZQZWQ&Q

CartasCLEN,

4-((5S8,7R)-5-(3,4-
dimethoxyphenyi)-7-
(irifluoromethyi)-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-y)-2-fluoro-N-
(piperidin-4-yl)benzamide
dihydrochloride

0.040

5.89

ER-897814

HN

CaoH2oFaN,Op

_u_nﬂ (azs]

Z/
\ Z
=

N
H

(5S,7R)-5~(3,4-
dimethoxyphenyl)-2-(4-
(piperdin-4-yl)phenyl)-7-
(triflucromethyl)-4,5,6,7~
tetrahydropyrazolo[1,5-
alpyrimidine

0.030

1H NMR (400 MHz, METHANOL-d4) & ppm 1.61 -
179 (m, 2 H) 1.81-1.95 (m, 2 H) 2.13 - 2.31 (m, 1
H) 2.53 (ddd, 1 H) 2.64 -2.85 (m, 3 H) 3.18 (d, 2 H)
3.84 (s, 3H) 3.87 (s, 3 H) 4.38 - 449 (m, 1 H) 5.00 4
5.11 (m, 1 H) 5.76 - 5.82 (m, 1 H) 6.94 - 7.14 (m, 3
H)7.23-7.30 (m, 2 H) 7.63-7.72 (m, 2 H),

ER-897815

CagH2oF3N4Oy

(5R,7S)-5-(3,4-
dimethoxyphenyh-2-(4-
(piperidin4-yl)phenyl)-7-
(trifluoromethyl)-4.5,6,7-
tetrahydropyrazolo[1,5-
ajpyrimidine

0.100

2.00

1H NMR (400 MHz, METHANOL-d4) & ppm 1.63 -

1.77 (m, 2 H) 1.79 - 1.94 (m, 2 H) 2.09 -2.31 (m, 1

H) 2.53 (ddd, 1 H) 2.63 -2.84 (m, 3 H) 3.17 (d, 2 H)

3.84 (s, 3 H)3.87 (s, 3H) 4.38 -4.49 (m, 1 H) 4.99 1

512 (m, 1 H) 5.79 (s, 1 H) 6.94 - 7.14 (m, 3 H) 7.26
d, 2 H)7.64-7.71 (m, 2 H),
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FIG. 11NN

HEK/ HEK/
ER-Number Structure Chemical Name TLR7 IC50| TLRY IC50 1H NMR MS
(1M (uh1)
=P (abs)
(5S,7R)-5-(3 4~ 1H NMR (400 MHz, METHANOL-d4) & ppm 1.36 -
N dimethoxyphenyl)-2-(3- 1.48 (m, 4 H) 1.52-1.65(m, 2 H)1.97-2.20 (m, 3
~N azaspiro[5.5]undec-8-en-9- M) 2.27 - 251 (.3 H) 2.68 - 2.89 (m, 4 H) 3.74 -
v X
ER-897857 THN _ O. | ¥)7-(wifivoromethyl4,5,6,7{ 0041 863 | 584(m 6H)4.24-437 (m, 1 H)4.90 (ad, 1 H) | 7773
N ~ tetrahydropyrazolo[1,5- 5.44-5.50 (m, 1 H) 6.02-6.14 (m, 1 H) 6.86 - 7.09
H P alpyrimidine (m, 3 H),
Costiz1FaNLO, o L
!
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Figure 12
FIG. 12A.
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+ + +
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Age (wks) 10 26 45 45 45 45 45 45 45 45

68/80

SUBSTITUTE SHEET (RULE 26)



WO 2013/181579 PCT/US2013/043679

FIG. 12B.
600+
3 months

P s

D 400- * P <0.06 versus Vehicle

.

(o))

E

(e

&)

<L 200-

-

0- I

Treatment Veh |-887 | HCQ | -887 | Pred | -887 | Pred | -887
+ + +
HCQ Pred Pred

Dose (mpk) |- |-— {-- 100 |100 |100 (05 |100 |O0.1 |100
+ + +
100 0.5 0.1

Duration 15 15 15 15 15 15 15 15

{wks)

Age(wks) |10 |26 |41 |41 |41 |41 (41 |41 41 |41
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FIG. 12C.
4500~
4 months
4000+
3500
P % .
o 2000 P < 0.05 versus Yehicle
P * P <0.01 versus Vehicle
£ 2500
Seca?
L 2000-
2
15004
-
10004
5004 kEER hE¥
0-
Treatment veh |-887 | HCQ | -887 | Pred | -887 | Pred | -887
+ + +
HCQ Pred Pred
Dose (mpk) |- |-~ |— ]100 |100 {100 (0.5 |100 [0.1 |100
+ + +
100 0.5 0.1
Duration - 19 19 19 19 19 19 19 19
{wks)
Age {wks) 10 |26 |45 |45 |45 |45 |45 |45 |45 |45
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FIG. 12D.
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FIG. 12F.
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Figure 13

FIG. 13A.
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FIG. 13B. .
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FIG. 13B. (continued)
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FIG. 13C.

Gene #: Gene Name
1 Cel2
2 ifit1*
3 Ifit3
4 Ifiad*
5 Oasl2*
6 Isg15
7 Mmp8
8 Fegrl*
9 (fi2712a*
10 Qas3*
11 Uspl8*
12 Clga*
13 Irf7
14 Ddx60*
15 Cmpk2*
16 Xafl
17 Fprl
18 Ifi204*
19 Cxcli0
20 Siglec1*
21 Mx1*
22 Herc6*
23 Msdabe
24 Ifi202b
25 16
26 Cd40
27 Pril
28 Cd38
29 Irf5
30 Lta
31 [6ra
32 Trexl
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FIG. 13C. (continued)

Thirty three (33) genes significantly upregulated between Pristane +
Vehicle vs. uninduced PBS control (P<0.05, at least 1.5 fold change)

* Significantly reduced by ER-892887 vs. vehicle-treated pristane-
induced mice {14 genes) (P<0.05, at least 1.5 fold change)

FIG. 13D.
IFN score of genes regulated by pristane

*p<0.05by ttest
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Figure 14

FIG. 14A.
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FIG. 14B.
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FIG. 14B. (continued)
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