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ER-880028

F

bR
N w.f/muff
I

\O\\
Mun

2-chioro4-{5-(3,4~
dimethoxyphenylD-7- .
{trifluaromethyl)-4.5.8,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl}-N-
methylbenzamide

(.030

>1G

see ER-892889

495

ER-890Q035

Coqhlzal a0y

3-(3-{5-(34-
dimethoxypheayi)-7-
Eriflucromethyl}4,5,8,7-
tetrahydropyrazolof,5-
ajpyrimidin-2-yhphenyl)-5-
methyl-1,2 4-oxadiazole

0.002

>10

488
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FIG. 11E

. HEK/ HEKS T
ER-Number Structure CHemical Name TILR7 {C50] TLRI G50 1H NMR MS
(s} (=)
HH.
H F
(o N (53 4-dimnethoxyphenyl)-
~ Ny 7-(sifluoromethy)-4 5 6,7~
ER-s90043 | FIN 4 tetrahydropyrazelol1 5- 0.010 > 10 460
=y O.. ajoyrimidin-2-y-1H-
H benzojdimidazol2{3H)}-one
O..\‘
CrattaoFeNsOs _
e 1H NMR (400 MHz, METHANOL-d ) 5 ppm 2.23
(4-(5-(3 4-dimethoxyphenyl)- (dt, J=13.30, 11.35 Mz, 1 H) 2.54 (ddd, J=13.38,
7-{irifluoromethyl)4.5.6.7- 6,28, Z.46 Hz, 1 H) 2.82 (br. 5, 2H) 2.80 {br. 5., 2
tetrahydropyrazolo]1 5- H) 3.66-3.79 {m, 1 H) 3.85 (5,3 1) 3.88 {5, 3H) | -
890044 pyra . 10 : . .
ER-850 alpyrimidin-2- poos > 446 (dd, J=1170, 2.30 Hz, 1 1 5.01-5.18 (m, 1 | *7°°
yliphenyf)(piperazin-1- H) 5.86 (s, 1 M) 6.99 (d, J=8.33 Hz, 1 H) 7.06 (dd,
yhimethanone J#8.33, 182 Hz, 1 B) 7.12{d, J=1.82 Hz, 1 H}
7.59 - 7.49 (m, 2 H) 7.80 - 7.80 {m, 2 H)
2-(3-{1H-pyrazol-t-yhphenyl)
5-(3 4-dimethoxyphenyi)-7-
ER-890050 (trifluoromethyl}-4.5.8,7~ 0.008 > 10 470
O/.r tetrahydropyrazolo[1.5-
alpyrimidine
O\
CaaltzaFaNs0y . .
F ﬁn 1H NMR (400 MHz, METHANOL-d4) 6 ppm 2.23
. (dt, J=13.32, 11.42 Hz, 1 H) 2.53 (ddd, J=1338,
; Nepy mmﬁmwhww%wmzﬂ”%%‘ww 6.04, 2.31 Hz, 1 H) 3.84 (s, 3 H) 3.87 (s, 4 H) 4.47
erasoors | N H—¢ , (tfuorometnyl)-4,5.6.7- | 0.040 >10 (dd, J=11.60, 221 Hz, 1 H) 507- 54T (M. 1 H) | 4o 5
. - O retratydropyrazololi 5- 5.96 (s, 1 H) 6.95 - 7.00 [m, 1 H) 7.03 - 7.07 {m, 1
N Mu MM_ e H) 7.10 (d, J=1.87 Hz, 1 H) 7.70 (dd, J=5.25, 1.41
12 H > 24 Hz, 1 H)7.75 - 7.80 (m, 1 H) 8.33 (dd, J=5.25, 0.55
CaHeCIFNLO © He, 1 H)
m”
F
5-(5-{3,4-dimnethoxyphenyl)-
7-(rifluoromethy)-4,5,6.7-
FR-891029 tetrahydropyrazolo[1,5- 0.056 >0 462
Sy slpyrimidin-2-y-N-
methyipicolinamide
L O\\

CzeHzFaNsOs
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F

g

FIG. 1

ER-Number

Structure

Chemical Name

HER/
TLR7 IC50
(0t

HEK/
TLRS 156
L))

1H NMR

MS

ER-851043

.
[
I
PN

CaatlodFsNsOs

5.{3 4-dimethoxyphenyh)-2-
(1, 7-dimethyi-1H-indazol-5-
¥iy-7-{hriflucromethyl)-4,5,6,74
tetrahydropyrazole[1,5-
alpyrimidine

0.004

> 10

472

ER-881044

5-{3, 4-dirnathogypheny-2-
{1, 4-dimethyl-1H-Indazol-5-
yi}-7-(rifluoromethyl}-4,9,8,74
tetrahydropyrazolo[1,5-
zlpyrimidine

0.010

> 10

472

ER-851047

Cogtly FaNsCy

5-(3 A-dimethoxyphenyl)-2-
(1,6-dimethyl-1H-indazck4-
yI-7-(iriflucromethyl)-4,5,6,7
tetrahydropyrazole]l,5-
alpyrimidine

0.008

=10

472

ER-881058

CogtlosFaN.Oy

N-cyclopropyl-4-(5-{3,4-
dimethoxyphenyl}-7-
(rifluoromethyl}~4,5.6,7-
tetrahydropyrazelol1,5-
alpyrimidin-2-yl}-2-
fluocrobenzarnide

0.05¢

505

ER-892887

B0,

\

(4-(5S,TR)-5-(3.4-
dimethoxyphenyi}-7-
(trifluoromethyl}-4,5,6,7-
tetrahydropyrazolo{1.5-
alpyrimidin-2-
yhphenyh{piperazin-1-
ylimethanone

1.006

6.02

1H NMR (400 MHz, METHANOL-d4) & ppm 1.15
(d, $=6.15 Hz, 1 H) 2.23 (dt, J=13.27, 1134 Hz, 1
H) 2.54 (ddd, J=13.38, 628, 2.4¢ 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, 1=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 1) 7.1 (d, J=1.94
bz, 1 H) 7.47 - 7.56 (m, 2 H) 7.81 - 7.95 {m, 2 H)

5166
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FIG. 11G

HEK/ HEK/
ER-Mumber Structure Chemicz]l Name TLR7 IC50] TLRY ICS0 1H NMR s
— (pha) (pd)
= ﬂn (as)
A4-(4-((58,TR)-5-(3,4-
dimethoxyphenyl)-7- .
Q 212
7 (Brifluoromethyl-4,5.8,7-
ER-892887 N g O tatrahydropyrazolal1.5- 8.010 >10 see ER-830044 5166
“\ R alpyrimidin-2-
+b - yhbenzoypiperazin-t-ium
BN O chlcride
. CaeHACIFN;0, §
E mﬂ A 1H NMR (400 MHz, METHANOL-g4) 8 ppm 2.23
Ci 2-Chicro-4-((55,7R)-5-(3 4- (8t J=13.29, 41.38 Hx, | H) 2.53 (ddd, J=13.34,
dimethoxyphenyl)-7- §.19, 2.44 Hz, 1 H) 2.86 - 286 (m, 3 H) 3.84 (3,3
Q Ny friflucromesthy)-4.5,8,7 H) 3.87 (s, 3 H) 4.45 (dd, J=11.62, 2.23 Hz, 1 H)
s 58,7 87 (s, ’ L J=11.62, 2. :
ER-852889 - o tetrahydropyrazoiolt,5- 0.620 10 | 5 03-5.16 (m, 1 H) 5.86 (s, 1 H) 6.98 (d, J=828 | 00
-~ NH N ~ alpyrimidin-2-yi)-N- Hz, 1 H) 7.05 {dd, J=8.34, 1.93 Hz, 1 H) 7.11 (d,
H P rnethyibenzamide J=1.91 Hz, 1 H} 7.46 {d, J=7.57 Hz, 1 H) 7.72 {dd,
GaHae GIFsN, O, O J=7.97, 1.56 Hz, 1 H) 7.83 (d, J=1.45 Bz, 1 5}
(abs)
1H NMIR (400 Mz, METHANOL d4) B ppm 2.20 -
- 2-chloto-4-((58.7R)-5-(3,4- 229 (n, 1 M) 250 -2.58 (m, 1 H) 3.83 - 3.86 (m, 3
dimethoxyphenyly-7- H) 3.86 - 3.90 (m, 3 H) 4.45 (dd, J=11.85, 212 Hz,
ER-892830 (triflucromethyl)-4,5,8,7- 0.020 >19 THY5A0-~5.11(m, 1 H) 587 {s, TH) BS99 {d, | 4822
O tetrahydropyrazoio[1,5- J=828 Hz, 1 H) 7.06 (dd, J=8.32, 2.02 Hz, 1 H)
alpyrirmdin-2-ylybenzamide 7A1{d, J=1.91 He, T H) 7.51-7.55 (m, T H) 7.70 -
o 7.75 (m, 1 H) 7.84 (d, J=1.49 Mz, 1 H)
fas) 1H NMR {400 MHz, METHANGCL-d ;) & ppm 2.20
4-((53,7R)-5-(3,4- (dt, J=13.28, 11.41 Hz, 1 H) 2.50 (ddd, J/=13.386,
o N dimethoxyphenyl)-7- 820, 245 Hz, T H) 3.27 (df, J=231; 164 Hz, T H)
: ~ wrifluoremethyl)-4,5.6,7- 3.80 (s, 4 H) 3.83 (s, 5 H) 4.42 (dd, J=11.57, 2.20
ER-892892 4 € vl . _ . \
9289 LN o O._ tetrahydropyrazolol{,5- 0.640 0 i 1 H)5.02-5.12 (m, 1 H) 5.92 (d, J=4.21 Hz, 1 4855
z N alpysimidin-2-yi)-3- H) 6.94 {d, J=B.35 Hz, 1 H} 7.02 (dd, J=8.38, 1.80
H P fuorcbenzamide Hz, 1 H) 7.08 (¢, J=1.98 Hz, 1 H) 7.58 - 7.72 (m, 2
CHuFLNLOs o H) 8.00 (t, J=7.84 Hz, 1 M)
m”
Fo F
= 2-(1 4-dimethyi-1H-indazol-54
N N y)-5-(1,3-gimethyl-1H-
Er-8s2900 | AN 4 pyrazoi-4-yl)-7-
s o { (triftuoromethyl)4,5.6.7- | 0100 =10 430.1
m TN tetrahydropyrazolofl,5-
N alpyrimidine
CarHzzFaNy N
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FIG. 11H

ER-Number

Chemical Name

HEK/
TLRY 1C50
()

HEK/
TLR& 1C50
M)

1H HMIR

Ms-

ER-882808

=
Q N-

[wfzz

CoaghlaaFaMNaOn

N-{ter-butyD-4-{5-(3 4~
dimethoxyphenyl)-7-
(trifiuoromethy-4,5,6,7-
tetrahydropyrazolo{1,5-
alpyrimidin-2yh-2-
flugrobanzamide

0.0580

521

ER-882830

HO  OH

/!IA»»ZI 2!2
=X
O _——

CasHarFaMN4Os

N
H

o

N-(2,3-dihydroxypropyl)-4-(5-
(3,4-dimethoxyphenyl)-7-
(triflucromethyl)-4,5,6,7-
tetrahydropyrazofo{1,5-
ajpyrimidin-2-yhbenzamide

0.030

=10

ER-892831

Caahzoi 5N 0,

5-(3,4-dimethoxyphenyi)-2-
{(1H-indazol-d-yl)-7-
{kifluoromethyl}-4,5,6,7-
tetrahydropyrazoloi 1,5
Alpyrimidine

0.040

=10

ER-893888

3
Hoh -
o ey

CaeapFal; O

Iz

1-{(4-{5-(1 3-dimethyl1H-
pyrazob-d-ylj-7-
(rifluocromethyh4,5,6,7+
tetrahydropyrazolol1 5-
alpyrimidin-2-yl)phenyhurea

0.020

8 2.04, (m, 11, .12, (8, 3H), 2.38, (m, 15, 3.69,

(s, 3H), 4.35, {m, TH), 5.24, (m, 1H), 558, (s, 1H),

578, (s, 2H), 6.44, {s, 1H), 7.31, (d, 2H}, 7.49, {d,
2H), 7.65, {s, 1H), 8.52, {s, 1}

ER-883961

Coatly FalNgOy

{55, 7R}-5-(3,4~
dimethoxyphenyl)-2-(1,6-
dimethyl-1H-indazol-5-yl)-7-
(trifluoromethyly4,5,6,7-
tetranvdropyrazolo[1,5-
ajpyrimidine

0.040

>10

1H NMR (400 MHz, METHANOL-d4) § pprn 2.24
{dt, J=13.17, 11.38 Hz, 2 H) 2.48 - 2.55 {m, 1 H)
256 (s, 4 H) 3.54 {s, 3 H) 3.87 (s, 3H} 2.05 (s, 2 1)
447 (dd, J=11.58, 2.08 Hz, 1 H)5.02 - 5.16 (mn, 1
H) 5.62 (s, 1 H} 6.98 (d, J=B28 Hz, 1 1) 7.03 - 710
{n, £ M) 712 (8, J=1.87 Hz, 1 H) 741 (5. 1 H) 7.78
(s, 1 H) 7.61 - 7.98 (m, 1 H)

472.3
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FIG. 111

HEK/ HEK/
ER-Number Structure Chemical Name TLRT ICE0| TLRS ICE] 1H NBMER Ms
. LR (M)
(42s) _
5-((58,7R)-5-(3,4- 1H NMR 400 MHz, METHANOL-d4} 8 ppm 2.15 -
methoxyohenyh-7- 2.28 (m, 1 H) 2.47 - 2.56 (m, 1 H) 3.84 (s, 3 H) 3.87
ﬁimaosammé,wm s (s, 3 H) 4.44 (dd, J=11.62, 2.12 Hz, 1 H) 5,04 (dd,
ER-803959 fetratydropyrezolof - 0.020 =10 =137, 546 Mz, T HY 577 (s, 1 H} 6.95 - 7.01 (m, | 260.5
O mmm Mi %Hmwa- ey 1H) 7.02-708 (m, 1 H)7.09 -7.14 {m, 1 H) 7.40 -
umzwmmmmam avol(3H)y-one 7.48 {m, 1 H) 7.52 - 7.80 (m, 2 M) 7.60 - 7.70 (m, 2
- H)
CasHacFalNsOs C
e F [ABs) 1H NMR (400 MHz, METHANOL-04) & ppm 2.21
~F (58.7R)-5-(3 4 {dt, J=13.08, 11.42 Hz, 1 H) 2.47 - 2.55 {m, 1 H)
M= &Smﬁso&‘vsuzﬁu.‘mﬁ i 2.65 {s, 3 H) 3.78 - 3.82 (overlapping signals, 5 H)
N2 \ZfZ iyt B indazol Boyi)-7- 3.83 (s, 4 H) 3.87 -3.01 (m. 1 H) 4.03 (s, 3H) 4.45
ER-893972 | ,ﬂ\F o (rifluoromethyld.5.6.7- 0.010 > 10 (dd, J=11.63, 2.22 Hz, 1 H) 5.07 (m, =470 Hz, 1 | 4723
e N ~ A Y Slol1 B M) 5.81 (s, 1 H) 6.85 (d, J=8.35 Hz, 1 H) 7.04 (dd,
H M %Bﬁmmwa;w . J=837, 1.81 Hz, 1 H) 7.10 (d, J=1.98 Hz, 1 H) 7.35
o 24 (d, =8.61 Hz, 1 H) 7.52 (4, J=8.568 Hz, 1 H) 8.08
OmszM#ﬂuszM ﬁQm %"Q,mm TWN. 1 TH.V
F [Bs]
ﬂ/hm\mu {5R,78)-2-(1,4-dimethyl-1H-
N7 N H indazol-S-yl5-(1,3-dimethyl- 5 2.05, {m, 1H), 2.14, (s, 3H), 2.36, (m, 1H), 2.62.
\ ~h 1H-pyrazold-yly-7- {s, 3H), 3.70C, (s, 3H), 3.97, (s, 3H), 4.38, (m, 1H),
erassosr | N Ny A (fuoromethyl)y4.5,67- | 000 >0 522, (m, 1H), 551, (s, 1H), 5.44, (s, 1H), 738, (d,
s N7 N tetrahydropyrazolof1,5- 1H). 7.48, (d. 1H). 7.63, (s, TH), 8.08, {s, 3H)
H BN ajpyrimidine
ON..IMM“DZQ
EF e (k)
(58, TRI-5-(1,B-dimethyi-1H-
TN N Dyrazokd-yiy-2-(2-methyl-2- 8 2.0%, {rn, 1H), 2.11, (s, 3H), 2.33, (m, 1H), 3.69,
. S ~MN : indazal-5-yh-7- (s, 3H), 4.08, (s, 3H); 4.33, (m, 1H), 5.19, (m, 1H), .
ER-893680 | N . tiflvoromethyl)4,5.,6.7- | 0-080 >10 | 567, (5, 1H), 6.48, {5, 1H), 7.50, (d, 1H), 7.62, (d,
N N tetrahydropyrazolo[1 8- 1H), 7.65, (s, 1H), 7.81. (s, 1H}, 8.28, (5, 1H)
H = alpyrimidine
OND:HO_HwZﬂ ]
_H
F.F
{4-(5-(3,4-dimethoxyphenyl)-
O 2!2 7-{irfluoramethyl)}-4,5,6,7-
tetrahydropyrazolof1,5-
ER-894467
N N 0. alpyrimidin-z-yhphenyhiz- | 000 > 10 503
H hydroxyazetidin-1-
O\\ yhmethanons
HPFan0,

36/80

SUBSTITUTE SHEET (RULE 28)



PCT/US2013/643679

FIG. 11d

WO 2013/181579

HEK/ HEK/
ER-Number Structure Chemnical Name TLRY7 IC50 TLRS ICEC - 1H MR MS
(L} {uny
= i F —_
4-(5-(3 g-dimethoxyphenyl)-
T-(rifluoromethy-4,5 8,7~
h tefrahydropyrazoiol 1,5~
ER-804463 Vln@\ﬁ\‘/ o amyrimidin- 2y 0.050 6.09
HIN ™~ (pyrrolidin-3-yDbenzamide
H-Cl O\ hydrochloride
| Cagtas CIFSNOg
rILF nopyrrolid . g
ﬁwﬂ.ﬁmﬁ%ﬂwﬁ%%ﬁﬁ 1H NMR (400 MHz, METHANCL-4) 8 ppm 1.2
o Ny ety 4.5 6 7 (dd, 1 Hy 217 - 232 {m, 2 H) 2.54 ﬁa. 1 Hj w%mha.
- " Vo 1H) 347 - 3.60 (1 H) 3.60 - 3.74 {m, 2H) 3.74 -
FR-834454 o i e zolef1 5. | 0.008 210 585 m. 1 H) 5.85 (m, 3 H) 3.87(m, 3 H) 446 (d, 1 | 0100
N N ™~ 1Py H) 5.06 - 5.14 (m, 1 H) 6.81 - 7.02(m, 2 H) 7.02 -
H yhphenyhmethanons 746 (m, 2 H) 7.57 (1, 2 H) 7.84 {d, 2 H)
H 7 H-Ci odl nydrochloride - ' - - '
C2H 6 CIFaN5Cs 1 .
.ﬂ
FF . .
i (4-(5-{3.4dimethoxypheriyl)- 1H NMR (400 MHz, METHAMOL-d4) § ppm 1.89 -
i 7-(rifluoromethyl)-4,5,8,7- 2.16 {m,overlapping signals, 3 H) 2.23 (dt, 1 H)
= tetrahydropyrazolo{1.5- 2.52 (ddg, 1 H) 339 (4,7 H) 3.46-3.62 (0, 1 H)
ER-884485 O | alpyrimidia-2-yDphanyl)(3- 0.008 10 o e 581 tm, 2 H) 384 (s, 3 H) 3.87 s, 3Hy4.28{ O 00
| hydroxypyrralidini- 454 (m, 2 H) 4.98 - 5.17 (m, 1 H) 6.91 -7.20 (m. 4
o yiymethancne H) 7A48-7.65 (m, 2 H) 7.77 - 7.94 {m, 2 H)
(4-(T-{dHfluoromethyl)-5-(3,4- 14 NMR (400 MHz, METHANOL-d4) & ppm 2.21 -
dimethoxyphenyl-4.5,8,7- 2.37 {m, 1 H) 2.89-2 82(M4h) 2.89-
~ tetrahydropyrazolof1,5- 3.02{m,overlapping signals, 1h}3.48-3.50(m, 2Hy
ER-594465 ” alpyrmidin-2- 0.010 1000 | 42"s 75 2h) 3.85(s, 3 H) 3.87 (s, 3 H) a.47(dd,| *93-C
yiphenyl)(piperazin-1- 4 H) 4.65 - 4.80 (m, 1 H) 6.48(d), 6.63(r, 1H)7.05
yhimethanone (M, 4H)Y7.36-748(m, 2H) 778 -7.8% {m, 2 H}
(58, 7R)-5-(1.3- 5 2.04, (m, 1H), 212, (s, 2H), 2.38, (m, 1H), 3.69,
dimethyi-11-pyrazol-4 y1)-7- (5. 3H), 4.35, (. 1H), 5.24, (m, 1H), 5.58, (5, 1H
ER-894595 (trifluoromethyl) 4,557~ | 0.080 >10 - 3H), 435, (m, 1H), 524, {m, 1H), 556, (s, 1H),
- 579, (5, 2H), .44, (s, 1H), 7.31, (d, 2H), 7.48, (d.
tetrahydiopyrazolal1,5- 2H). 7.65, (s, 1H), 8.52, (s, 1H)
alpyrimidin-2-yi)phenyljurea PO AT T EAE AT
CaatlaoF M0
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FIG. 11K

T HExks HEK/
ER-Nurmber Structure Chemical Name TLRY IC50| TLRS 1C50 1H NRR MS
(i) {ny
Ay
> 1H NMR (400 MHz, CHLOROFORM-d) 8 ppm 2.33
i %w_mmwwwrw%aﬁxar -2.45 (m, 1 H) 2.50 (m, 1 H) 2.56 (5, 3 H,
methyl-1Hindazel-8-y)7- overlapping signals) 3.91 {5, 3 H) 3.83 (s, 3 H} 4.34
ER-804546 Y 0.030 > 10 (5.1 H) 441 -4.50 (m, 1 H) 4.94 (dt, J=11.27, 577 | 4583
) irifluoromethyt}-4,5,6,7- &
e \etranydropytazolold 5- Hz, 1 H) 5.63 (s, 1 H) 6.88 {d, J=8.20 Hz, 1 H) 6.96 {
Y mé-a. ' 7.06 (mn, 2 H) 7.30 {s, 1 H} 7.85 (s, 1 H) 8.01 (5, i
o - ajpyrimidine H)
Gt P05 _
(2ns]
(5S,7R)-5-(3,4- 1M NMR (400 MHz, CHLOROFCRM-d} 8 pprn 2.36
dimethoxyphenyi-2-{5- -248 (m, 1 H)2.48-255{m, 1 H) 2.55 (5,3 H,
~ methyl-1H-indazoi-8-y)-7- overlapping signals) 3.91 (s, 3 H) 3.83 (s, 3 H) 4.32
ER-94647 o (rifioromethyl4,5,6.7- | O-0% >0 e 4 1) 4.48 (d, J=0.92 Hz, 1 H) 4.95 (dt, J=11.37,
~ tetrahydropyrazololl, & 576 Hz, 4 H1567 {s, 1 H} 6.85-6.94 {m, 1 H} 8.85
O\ alpyrimidine 708 (m, 2H)7.59 (s, 1 H) 7.63-7.68 (m. 2 H}
(aws]
(68, 7R)-5-(3.4~ 1H NMR (400 MHz, METHANOL-d4) § ppm 2.18 -
dimethoxyphanyl}-2-{4- 229 (m, 2 H) 247 -2.55 (m, 1 H) 2.66 (s, 2 H) 3.81
mgthyt-1H-indazol-5-yl)-7- {5, 3 H) 3.84 (5, 3 H) 4.45 {dd, J=11.55, 2.18 Hz, 1
ER-894680 O @ifuoromethyl)4,56.7- | 0040 »10 o6 (o 1 H) 6.89 - 6.98 (m, 2 H) 7.01~7.06 (m, | 4986
tetrahydropyrazoiolt,5- 1 H)7.10 {d, J=1.94 Hz, 1 H) 7.34 (d. J=8.64 Hz, 1
o alpyrimidine M) 7.48 (d, J=8.64 Hz, 1 H) 8.05 -8.15 (m, 1 H}
mUNmIBmﬁwszN
mﬂ
Ry F N-{azetidin-3-yi)-4-(5-(3.4
aﬁwwhﬂmm, .ﬁmaww % - 14 NMR (400 MHz, METHANOL-d4) & ppm 2.12 -
O/ N-pg m%coaawﬁm«f A 2.33 (m, 1 H) 2.54 (id, 1 H) 2.95-3.12(m, 1H) 3.85
ER-895077 4 o, | tetranydrop gmmowm% 5 - (L0500 >10  |fs, 3'Hy3.86-3.92 (m3 H) 3.92 - 4.00 (M2 H} 4.00| 5025
IZMVIZE =N | alpyrmidin-2.yho erzamide 408 (m, 2 446 (d, 2H)5.04-5.15(n, 1 H)
H rydroehiond 594 -7.17 (m, 4 H) 7.78 -7.91 (m, 4 H)
e 3 - vydrochionde
CastarCIFsN5O5
F i F X -
(3-amincazefidin-1-yD{4-(5-
(3,4-ciimethoxyphenyl)-7-
Q \Zfz {irifiuoromethyl-4,5,8,7-
ER-805078 N e O._ tgtrahydropyrazoicl1, 5 D.020 =10 502
- N alpyrimidin-2-
H P yhphenyhmethanons
H M-l O hydrochloride
OmwmmvomﬂmeOw )
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FIG. 11L

HEK/ HEK/
ER-Number Structure Chemical Name TLR7? IC50! TLRY 1C50 1H NMR M3
(VB {pi]
rEF
(4-(5-{3,a-dimethoxyphenyl)- 1H NMR (400 MHz, METHANOL-d4) & ppm 1.77 -
Q N 7-{trifluoromethy})-4,5.6,7- 1.97 (m, 4 H) 2.06-2.18 (m, 1 H) 2.18 - 2.3% (m, 1
vl@l.\(ﬁ Q tetrahydropyrazolol1,5- H) 2.89 (d, 2 H) 2.96 - 3.08 (m,2 M) 3.11 - 321 (m
- : imidin-2Z-yhphenyl}{2,6-1 0.050 > 140 ; . . ) ’ ; : 2| 5426
ER-895080 N =\ SO xQ\fAﬂ alpyrimidin R et 2 H)3.85 (s, 3 H) 3.87(s, 3H) 4.4 (br. 5., 2 H) 437
gl pl o Eraspl e (br. 5., 2 H) 4.46 (d, 1 H) 6.90 - 7.17 (m, 4 H) 7.59 -
ANy F yhmethanone 2,2.2- 776 (m, 2 H) 7.80 - 7.80 (m, 2 H)
HH triflucroacetate
Caghls1FaNsCs
ﬁ/w_wm
0 N-(B-aminospiro[3.3]heptan-
2oyl A-{5-{3 4~
{H O/ Eﬁmﬁﬂoxﬁurmnérwc
ER-895081 (trifluoromethyD-4,5,6,7- 0.050 >0 556
H - tetrahydropyrazoiof1,5-
Q O alpyrimidin-2-ybenzamide
L F 2.2 2 trifluaroacetate
HoN zop/w
2 F
CyyHeaFelsOs F
m/ﬂm
(4-{5-(3, a-dimethoxyphenyl)- 1H NMR {400 MHz, METHANGL-d4) § ppr 1.94 -
Q ZIZ T-(rifuoromethyl}-4.5,8,7- 2.18 {m, 3 H) 2.27 - 2.26 (m,overlapping sighals, 1
4 . o tetrahydropyrazolo[1,5- ) 2.54 (ddd, 1 ) 3.06 - 2.18 {m, 2 H} 3.24 (d, 1 H)
FR-885082 N ™ ~~| alpyrimidin-2-yhpheryl(2.7-| 0.070 > 10 336 ¢ 1 HY3.58 (4,1 H) 3.62-3.78 {m, 556.6
. O H P diazaspiro[4.4Inonan-2- overtapping siganis, 4 H) 3.85 (s, 3 M} 3.87 (s, 3 H)
18] viimethanone 2,2,2- 4.46 (dd, 1 H)5.06-515(m, 1 H)BE3-7.15 (m, 4
HMN IO¥/.AW : trifluprozcetate H) 7.51 - 7.85 fm. 2 H) 7.79.- 7.91 (m, 2 M)
Ca:HaaFsNsOs a
F
m/Tm (4-(5-(3 4-dimethoxyphenyi)- 1H NMR (400 MHz, METHANOL-d4) & ppm 1.23 -
o 7-(iriflucromethyl}4,5,8,7- 438 (m, T H} 217 - 2.33 (m, 1 H) 2.37 -2.46 (m, 2
0 N tetrahydropyrazolo[1,5- ) 2.53 (ddd, 1 H)2.77 (9.1 H) 2.82~2.92 (m,. 3 H)
ER-885083 ? mO\fAm alpyrimidin-Z-yliphenyl)(3- | 0.070 =10 (3.84(s,3 H) 3.87 (m, 3 Hy4.10{dd, 1 H} 4.28 @, 1| 5305
N = N ~ F ((methylaminoymethylazetd H) 4.42 - 4.84{m, 2 H} 5.00 - 5.14 (m, 1 H) 6.96 -
—T}b K F in-1aMmethanone 2,2,2- 720(m, 4H}7.61-773 (M, 2H)7.76-791({m, 2
H o trifluoroacetate ’ H)
CoghizFsMNsO5
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FIG. 11M

ER-Number

Structure

Chemical Name

HEK/

TLRT G50

(3L

HER/S
TLRE ICHC
(M)

1H NMR

MS

ER-895088

P F
O Z.IZ\\

o

\
N
H
g CIFN 0y

(4-{7-(diflusromethyl)-5-(2,4~
dimethoxyphenyi)-4,5.5,7-
tetrahydropyrazolo[1.5+
alpyriidin-2-yhphenyD((S)-
2-methylpiperazin-i~
yhimethanene hydrochloride

0.026

8.99

1H NMR (400 MHz, METHANOL-d4) 5 pprm 1.18 -

1.30 @n, 1 H) 1.36 {d, 3 H) 2.21 - 241 {m, 2 H) 2.63

_2.77 (m, 2 H) 2.84(m, 2H} 2.93 (dd, 2 H} .85 (3.3

Hy3.87 (5, 3 M) 4.47 (dd, T H) B.93-7.02 (m, 1 H)

7.02 748 (m, 2 Hy 7.41 {d. 2H) 7.78 - 7.88 (m,
4H)

5127

ER-895089

Q NN

N N
'y H
HaN®

CasHanCIFNO5 H-Cl

((S)-3-aminopyrrolidin-1-yi{H
(7-(diftuoromethyl)-5-(3,4-
dgimethoxyphenyl)-4,5,6,7-

tetrahydropyrazolof1.5-
alpyrimidin-2-
yhphenyhmethanone
hydrochloride

0.020

773

438

ER-895080

Q . -
\Z N

N N
G b
BN G0, T

TS ES LB
dizrabicycio[2 2. 1lheptan-2-
yi{d-{7-(diflucromethyl}-5-
{3, 4-dimethoxyphenyl-
4,5,6,7-
tetrahydropyrazelel1,5-
alpyrimidin-2-
yhphenyimethanone
nurdrnchlnride

0.010

457

1H NMR (400 MHz, METRANOL-d4} & ppm 2.20 -
2.40 (m, 1 H) 2.98 - 3.09 (m, 7 H) 3.10 - 3.20 (m, 1
) 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
1) 7.02 - 7.17 (m, 2 H) 7.48 - 7.62 (m, 2 H) 7.77 -
7.90 (m, 2 H)

5106

ER-395091

H-Cl

N CiF N0,

-~

{4 (7-(difluoromethyl)-5-(3 4~
dimethoxypheanyl}-4,8,6,7-
tetrahydropyrazolo[{,5-
alpyrimidin-2-y)-2~ -
fluorophenylM{piperazin-1-
yvimethanone hydrochiodida

0.080

&40

516

ER-885082

%ﬁY f

Qﬁzﬁoﬁwzmow

L

.
4-(7-(difluoromethyl)-5-(3,4~
dimethoxyphenyi)-4,5,8,7-
tetrahydropyrazole{1,5-
alpyrimidin-2-yi»-2-fluoro-N-
{piperdin-4-ybenzamide
hydrochioride

Q.010

4.34

530
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FIG. 11N

ER-Number

Structura

Chemical Name

HEK/

TLRY G50

(1N

ER-885083

F

Cartlas CiFsNs0y

: F {axs)
w”
HN- ov)g 5
e bt & S W
H-Cl Al

4-{7-({dFuoromethyl}-5-(3,4-
dimethoxyphenyi)y-+4.5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-2-flucro-N-
{{S)-plperidin-3-
viypenzamide hydrochloride

0.040

HEK/!
TLRY IC50
(R

1H NMR

MsS

10.60

530

ER-885084

H
E«_wﬂ—z I

CapHsy TIN50y

(225)

A-{7T-{difluoromethyi}-5-(3,4~
dimethoxypheny)-4,5.6,7~
tetrahydropyrazoelol1,5-
ajpyrimidin-2-y-2-fluero-N-
{(R)-piperidin-3-
vipenzamide hydrochlofide

ER-835036

{4-(7-{difluoromethyl}-5-{3,4-
dimethoxyphenyl)}-4,5,8,7-
tetrahydropyrazolo[1,5-

g alpyrimidin-2-yi}-2-
fluoropheny){(ZR,5832,5-
dimethylpiperazin-1-
ylymethanaone hydrochloride

0.030

8.45

530

0.030

9.35

1H NIMR (400 MHz, METHANOL-d4) 3 ppm 1.12 -

138 (br. m., 6 H) 2.3 (m, 2 H) 2.59 (m, 1 H)2.74

(. 1 H) 2,94 {m, 1 H) 3,12 ¢m, 1 H)3.22 (m, 2 H)

3.83 (s.3 H) 3.86 (s, 3 H} 4.45 (d, 1 H) 4.74 (m, 1

H)y 6.62 {t, 1 H) 8.95-7.11 {m, 4 H) 7.32 - 7.38 (m,
1 H) 7.55-7.67 (m. 2 H)

544

ER-855087

CopHag CIFa N0y

4-(7-{difuoromethylr-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolof] 5
alpyrimidin-2-yl)-2-fiuoro-N-
{R)-pyrrofidin-3-
yhbenzamide hydrochlorids

0.050

427

518

ER-825098

_uu

H-Cl

CantinpClIFNsOy

wﬂ
Q Ny

N
H

Al

4-(T-{dHluoromethy)-5-(3,4~
dimethoxyphenyl)-4,5.6,7-
tetrahydropyrazoio{1,5-
alpyrimidin-2-yl)-2-flucro-N-
{(S)-pyrrolidin-3-
yhbenzamide hydrochioride

0.020

4.03

1H NMR (400 MHz, METHANOL-d4) & pprm 1.76 -
186 (m, 1 H) 2.12-2.39 (m, 2 H) 3.34 (br. s, 2 1)
3.53 - 3.81 {m,pveriapping signals, 2 H) 3.85 (5,3
H) 3.87 (5. 3 H) 3.93 (br. 5, 1 H) 4.47 (dd, 1 H) 4.63
. 483 fm, 1 H) 663 (L 1H)592~7.02 (m, 1H)
7.02-7.18 (m, 3H) 7.51 - 785 (m, 2 H} 7 74 - 7.8G
(m, 2 H)

498.6
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FIG. 110

ER-Number

Chemical Name

HEK/
TLRY 1C50
(uly

HEK/
TLRS IC506
()

1H NMR

AS

ER-895089

xzyzw

CortarFes04

N-{zzetidin-3-y1)-4-(7-
{difinoromathyl)-5-(3,4~
dimathoxyphenyl}-4,5,8,7-
tetrahydropyrazoio[ 1.5~
alpyrimidin-2-y-2-
fluorocbenzamide 2,2,2-
trifluoroacetate

0.630

448

4H NMR (460 MHz, METHANOL-d4) 8§ ppm 2.31
(m, 2 H) 3.83 (5,3 H) 3.86 (5, 3H) 3.93 (m, 3 H)
4.04 (m, 2 1) 446 (d, 1 H) 472 (m, 1 H) 8.83 (L1
H) 6.85-7.12 (m, 4 H) 7.53 - 7.88 (m, Z H) 774 (L,
1 H)

502

ER-885101

K
0

N
N

CoaHagCIFsNs05

H-C]

(15,45)-2,5-
dizzabicyclol2.2.1lheptan-2-
Vi{4-(7~{diflusromethyl)-5-
{3,4-dimethoxyphenyl)-
45.8,7-
tettahydropyrazolo{1,5-
alpyrimidin-d-yli-2-
fluorophenylymethanone
hydrochloride

0.030

10.00

1H NMR {400 MHz, METHANOL-d4) & ppm 1.80
{dd, 2 By 2.20-239 (m, 2 H) 2.91 {m, 1 H} 3.04 (m,
1 H)3.23 (m, 1 H)Y 347 (m, 1 H) 3.61 (m, T H) 3.77

{(r, 1 H)3.83 (s, 3H)3.86 (5. 3H) 446 (d. 1 H)
472(m, 1) 6.63 (.1 H)6.85-7.12 {m, 4 H) 739
7.49 (m, 2 M) 7.55 - 7.69 (m, 1 H)

528

ER-895102

CogHag IR N:05

H-CI

(4-{7-{difluoromethy)}-5-(3,4~
dimethoxyphenyd-4,5,6,7-
tetrahydropyrazolof{t 5-
alpyrimidin-2-yh-3-
fluorophenyh) (piperazin-i-
yhimethanoneg hydrochloride

0.080

1000 -

516

ER-8985104

CopHa CIFNO5

H-Cl

4-{7-(diftuoromethyl}-5-(3,4-
dimethoxyphenyl}-4,5.6,7~
tetrahydropyrazoio[1,5-
alpyrimidin-2-yi}-3-flucro-M-
((S)-piperidin-3-
yhbenzamide hydrochloride

0.080

10.00

ER-885105

H
NH

CpyHa CIFzN O

H=CY

R_F

- X
O .
WA
=

N

H

|

Q

T ™

\\O\

4-(7-(diffuoromethy)-5-(3.4-
dimethoxyphenyl}-4,5,8,7-
tetrahydropyrazoio[1,5-
apyrimidin-2-yi}-3-flucro-M-
{({(R}-piperidin-3-
yhibenzarmide hydrochloride

0.080

10.00

530C

530
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P

e

FIG. 1

ER-Namber

Structure

Chermical Name

HEK/
TLR7 IG50
(P}

HEK/
TLRS IC50
()

1H NMR

MS

ER-885108

N N
{ H P
HN M-l Q
Gyl ClEaNsOy

(4-(7-{difluoromethy)-5-(3 4~
dimethaxgyphenyl)-4,5,8,7~
tetrehydropyrazole]1,5-
alpyrimidin-2-yi}-3-
fluorophenyd (S)-2-
methylpiperazin-i-
viimethanona hydrochleride

0.060

10.00

ER-885107

CogHasClF3Ns05

{4-{7-(gifluoromethyl-5-(3,4-
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1.5-
alpydmidin-2-yl}-3-
fluorophenyl)((ZR.58)-2.5-
dirnethylpiperazin-1-
yiimethanone hydrochioride

0.020

10.00

530

544

ER-885109

z@.@a@)\rﬁg

CogtlzeCIE N0y

&.Q ~(diflucromethyi}-5-{3.4~
dimethoxypheny(-4,5,8,7-
tetrahydropyrazolof1,5-
alpyrimidin-2-yi-3-flucro-N-
({(S)-pyrrofidin-3-
yiibenzamide hydrochloride:

g.500

10.00

518

ER-895111

% T
v
HN

CagtlpsFsN=Os

{4-(7-{diffuoromethy))-5-(3.4~
dimethoxyphenyl)-4,5.8,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yl)-3-
flucraphenyl{2,6-
diazaspire[3.3lheptan-2-
yhmethanone 2.2,2-
triflucroacetate

0.080

10.60

528

ER-895112

S
¢

|
s‘\!mﬂ! v

&

I
otz CIF NGl

{15,45)-2.5
diazabicycle[2.2-1theptan-2-
yi{4-(7-{diflucromethyl}-5-
(3, 4-dimethoxyphenyl)-
4,5.6,7-
tetrahydropyrazolol1,5-
alpyrimidin-2-y[}-2-
flucrophenylymethanone
hydrochioride

0.050

10.60

528
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CMQ

Fi

ER-Number

ER-895115

Structure

Chemical Name

HEKS
TLRT ICE0

(L)

HEK/S
TLRS IC50

{unT)

+H NMR

MS

LeSS

H-Cl
CoghlsnCIFMN:C3

- 4-(7-{dHlueromethyf)-5-(3,4~
dimethoxypheny)-4,5,6,7-
tetrahydropyrazelo[1,5-
alpyrimidin-2-y)-N-((5)-
pyrrolidin-3-yiib enzamide
hydrochioride

0.050

10.00

1H NMR (400 Mz, METHANOL-04) B ppim 2.15 -

224 (m, 1 H) 2.27 (d, T H) 228 - 2.48 {m, 1 H) 3.11

_3.25 (m, 3 H) 3.33 -3.43 {m, 1 H) 3.43-3.85(m,

2 H) 3.85 (s, 3 M) 3.87 (5. 3 H) 4.42 - 453 (m, 1 H)

4.55 - 456 (m, 1 H) 6.63 (s, 1 H) 6.90~7.18 {m, 4
H) 7.7¢ - 7.93 (m, 2H) 8.53 (s, 1 H)

498.6

ER-825116

o

G2 OG0, 1 E

QO ” \2.,2
2 =

N
4

{{R)-3-aminopyrrolidin-1-
yN4-{7~(diflusromethyl-5-
(3,4-dimethoxyphenyl-
45,67
tetrahydropyrazoio[1,5-
alpyrimidin-2-
yliphenyfimethanene
hydrochloride

0.030

10.00

ER-§85302

Q -

S

ONmemmn.NZQOw

{4-((8S,TR)}-7-
{(difluoromethyl)-5-(3.4-
dimathoxyphenyl)-4,5.86.7-
tetrahydropyrazelol1.5-
a)pyrirnidin-2-
yiyphenyl{piperazin-1-
yhmethanone

0.020

10.00

1H NMR (400 Mz, METHANOL-d4) B pprn .67 -

1.82 (m, 1 H) 2.07 - 217 (m, 1 H) 2.17 ~ 242 (m, 1

H) 3.40 (dd, 1 H) 3.44-3.59 (m, 1 H} 3.62-3.76 (m,

2 H) 3.75 - 3.82 (m, 1 H) 3.85 {5, 3H) 3.87 (5, 3 1)

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

7.02 (m, 1 H) 7.02 - 7.18 (m, 3 H) 7.57 (t, 2H) 778
-7.89 (m, 2H)

498.7

ER-895303

{4-{(ER 78T~
{difluoromethy}-5-{3.4-
dimethoxyphery)-4.5,6.7-
tetrahydropyrazoelo[1,5-
ajpyrimidin-2-
yhphenyh{piperazin-i-
yhmethancne

0.030

6.39

44180
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ER-885396

ci

Cophias CIFaNsOs

1-{4-((38,TR)-5-(3 .4~
dimethoxypheryl)-7-
(trifluoromethy)-4.5.6,7~
tatrahydropyrazolo] 1,5~
glpyrimidin-2-
yhbenzoyhpyrroidin-3-
aminium chioride

0.020
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FIG. 11R

HEK/ HEK/
ER-Number Structure Chemical Nams TLRY IC50 TLLRA IC50 1H NMER WS
] [ [s31)0] ]
2-(4-{7-(difluoromethy}-3-
(3,4-dimethoxyphenyl)- (DMSO-g8Y B 2.03, (m, 1H), 2.18, (m, 1H}), 2.98, (m,
456,71~ 4HY, 3.52, (s, 2H), 3.85, (m, 4H), 3.68, (s, 3H), 3.72,
ER-885436 o) tetrahydropyrazelioli,&- 0.020 13G.80 (s, 3FD, 4.21, (m, 1H), 4.75, (m, 1H), 5.88, (s, 1H),
™~ alpyrimidin-2-vhphenyl}-1- 6.62, (s, 1H), 8.84, (brt, 1H}, 6.892, {dd, 2H}, 7.00,
P {piperazin-1-yiethanone (s, 1R, 7.18, {d, 2H), 7.82, {d, 2H), B.97, (s, 1H)
O hydrochloride
CoHa Ol N Oy
F =
N _,Mmmmmww_m%%@wmmw}m. (DMSO-d6) 5 2.03, (m, 1H), 218, (m, TH), 3.40, (s,
s N dimethayphenyt) 4.5.6.7 IH), 3.88, (s, 3H), 3.72, (5. 3H), 4.01 (m, 5H), 4.40,
- e O e {m, TH), 4.75, {m, 14}, 5.65, {s, 1H), 652, (s. 1H),
ER-895437 H H st wwqmwwano.mﬂmwww_wﬂ 5 C.080 10.00 B.64, (ort 1H), 6.92, (m, 2H), 7.00, (s, 1¢1), 7.18,
ﬂ% O o énxwﬁwmﬁﬁama - (d, 2, 7.62, (d, 2H), 8.22, (brs, 1H), 8.32, (brs,
HN™ el ftiydrochloride )
CagtgeClIFNO;5 _
= . .
1-(3-aminoazelidin-1-yi)-2-(4 an %
%A &mcaaamﬁé,mww Alﬁ (OMSO-dS} 5§ 2.03, {rm, 1H), 2.18, {m, 1H), 3.40, (s,
H-Cl M- . o 2H), 3.88, (s, 3H), 3.72, {s, 3M), 3.88, (m, 2H), 4.03,
. N dimethoxypheny}-4.5,8,7
ER-295438 4 tetrahydropyrazolol 5~ 0.070 tope |0 2ZH), 3.91, (n, 1H), 440, (m, 1H). 4.75, (m, 1H),
xmgz = e On iz - : 565, (s, 1H), 6.62, (s, 1H), 6.84, (ort, 1H), 6.92,
o) H M yhphenyDethanone (m, 2H), 7.00, {5, 1K), 718, (d, 2H), 762, {d, 2H),
Ay N 8.84, {d, 2H)
CooHas CIF NSO, hydrochiaride
1-{4-{(BS, TRF5-(3,4-
O dimethoxyphenyl-7-
(riftuaromethyl-4,5,6,7~ . .
ER-885496 N tetrahydropyrazeloft,5- 0.030 =" NMR for racemate reported
alpyrimidin-zZ-
yiibenzoyl)azetidin-3-
THaN ) arninium chloride
GOS0,
F (Aws)
Rr s 3-{4-((55,TR)-5-(3.4~
dimethoxyphenyh-7-
Q ZIZ {rifluoromethyil-4.5 5,7~
ER-805468 4 tetrahydropyrazolol1,5- 0.020 >10
PHN DN SO alpyrimidin-2-
cr ] P ybenzamido)azetidin-1-jum
- chloride
CoshiCIFN; O 0

45780
SUBSTITUTE SHEET {RULE 26)



PCT/US2O13/043679

WO 2013/181579

FIG. 118

ER-Mumber

Structure

Chemical Name

HEKS
TLRY ICE0

(5:h}

HEK/
TLRY IC50
(D)

1H NMR

mMs

ER.-895548

ER-895550

Q ZrZ

Sl

HN—
CagtlaaCIF MOy

IZ

O\\

{4-(7-{diflucromethyi}-5-(3.4-
dimethoxyphenyl}-4,5.8 7~
tetrahydropyrazolof1,5-
alpyrimidin-2-
yiphenyl{{(ZR.55)-2.5-
dimethylpiperazin-1-
yiimethanone hydrochloiide

0.008

10.0C

E_F
H-Cl

™ T@nﬁ

CHaaOIF N0

]

A-(7-(diflucromethy)}-5-{3 4~
dimethoxyphenyl)-4.5,6,7-
tetrahydropyrazolol1,5-
alpyrimidin-2-y-N-{{R)-
piperidin-3-ylibenzamide
hydrochloride

0.030

597

ER-895577

ot CIF, N0,

?Q\Ewmc oromethyl)-5-(3,4~
dimnethoxyphenyly-4,5,6,7-
tetrahydropyrazololt,5-
alpyrimidin-2-yh-N-{(S)-
piperidin-3-ylYbenzamide
hydrochloride

0.020

7.82

ER-895676

cr
CogHaaCIFaNOy

(R)-3-(4-((838.7R-5-(3 4~
dimethoxyphenyl}-7-
(triflusromethyl)-4,5,6 7-
tetrzhydropyrazolof1,5-
a)pyrimidin-2-
yhbenzamido)pyrrohidin-i-
jurn chloride

0.030

720

NMR for racemate reported

ER-895673

CaghagCIFENsOy

(8)-3-(4-((b8,TR)-5-(3.4-
dirmethoxyphemyl)-7-
(triffuorornethyl)-4.5,6,7-
tetrahydropyrazolo{1,.5-
glpyrimidin-2-
yObenzamido)pyrrolidin-1-
iumn chioride

.020

8.60

NMR for racemate preferable
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FIG, 11T

ER-NMumber

Chemical Name

ER-885718

IZQZI N ~
H

H-Cl o1

4-(7-(diflporomethyl)-5-(3, 4~
dimethoxypheny)—4.5,8,7-
tetrahydropyrazoio[1,5-
ajpyrimidin-2-yl)-3-methyl-hi-
{piperidin-4-ybenzamide
hydrochlioride

HEKS
TER7 1GS0

{pna3

0.04G

HEK/
TLRO IC50
(M}

1H NMR

s

10.60

526

ER-895718

CragHaaCIE M504
(2]

F_F
&) N~
O = o
H

O\

H-Cl
CasHs CIF N5 Oy

ER-885720

Abs

FF

o .

H SN
x

H-{ o
Caphlas CIF NG

4T-{diflucromethyl}-5-(3,4-
dimethoxyphenyl}-4,5,6,7-
tetrahydropyrazoie]1,5-
alpyrimidin-2-y}-3-methyl-N-
_ ((S)piperidin-3-
yhbanzamide hydrochloride

0.030

524

526

A-(T-(diftuoremethyl)-5-(3.4-
dimethexyphenyl}-4,5,6,7-
tetrahydropyrazolo[1,6-
2lpyrimidin-2-yi}-3-methyl-N-
((R}-pipendin-3-
yhbenzamide hydrochierde

£.030

4.96

ER-895721

F_F )
Q Ny
m\‘%ln \m .MW

N
H H~Cl
mew.umhow_ﬂmz mOm

(4-(7-{diflucromethyl)-5-(3,4-
direthoxyphenyi}-4.5,6,7-
tetrahydropyrazoloft,5-
alpyrimidin-2-yl)-3-
methylphenyl{((S)-2-
methylpiperazin-i-
yhmethanone hydrochleride

0.050

10.00

526

526

ER-895722

_,%liW ogl

CanHCIF,Ns0F T

{(A~(7-{dHuoromethyl)-5-{3,4~
dimethoxyphenyiy4.5,6,7-
tetrahydropyrazoto[1,5-
alpyrimidin-2-yt)-3-
methylpheny}{{R)-2~
methylpiperazin-i-
yiymethanone hydrochloride

0.070

10.0C

548
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FIG. 11U

ER-Number

Structure

Chermnical Name

HEK/
TLRY 50

{1}

HEK/
TLRY ICS0
{pha)

1H NMR

ER-895723

%y F—Cl
ONqumﬂmmnNZmOm

TE

{4-(7-(difluaromethyi}-5-(3,4~
dimathoxypheny~4.5,86,7-
tetrahydropyrazolo[1.5-
ajpyrimidin-2-yl)-3-
methylpheny{(ZR.58)-2,5-
dimethylpiperazin-1-
yiimethanone hydrochioride

0.030

10.00

540

ER-895725

H~Ci
Carhiz G N O,

4-(7-(difluoromethyl)5-(3,4-
dimethoxyphenyly4.5,6,7-
tetrahydropyrazoio[ 1,5«
alpyrimidin-2-yD-3-methyi-N-
{S)-pyrrolidin-3-
yhbenzamide hydrochloride

0.030

2.91

512

ER-895726

4-(7-{difluoromethyl}-5-(3.4-
dimethoxyphenyi-4,5,6,7-
tetrahydropyrazale[1,5-
ajpyrimidin-2-41-3-methyl-N-
{{Ry-pyrrofidin-3-
yiibenzamide hydrochionde

0.030

128

512

ER-895727

ONmmmaﬂmeOm

N-{azetidin-3-y)-4-(7-
(difluoromethyi-5-(3,4-
dimethoxyphenyb-4,5,6,7-
tefrahydropyrazolo[t,5-

alpyrimidin-2-y}-3-
methylbenzamide 2.2 2-
frifluoroacetate

0.030

550

498

ER-8857209

Q

Lz

HN 3
CanH O ND, ©

{18,48)-2,5-
diazabicydleiz.2.-11heptan-2-
ylid-{T-(difluoromethyl)-5-
(3 4-dimethoxyphenyl-
4.5,8,7-
tetrahydropyrazelof1,5-
alpyrirmidin-2-y}-3-
methylphenylymethanone
hydiochicride

0.040

10.60

524
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SUBSTITUTE SHEET (RULE 26}



PCT/US2013/043679

WO 2013/181579

FIG. 11V

CorHgCIF NSO,

O H-C

hydrachioride

HEKJ HEKS
ER-Number Structure Chemical Name TLRY G50 TLRY IC50 1H NMR Wis
{Lna) (pM)
ﬁwmﬂ-ﬁ%ﬂcoﬂﬂawﬁmﬁ.mm%ﬂ.f 1H NMR (400 MHzZ, METHANOL-G4) ppm Z.46 (5,
torrahydrony m«mﬁmj. 5 3 H) 2.57 (m, 1 H) 2.72 (m, 1 H) 2.87 (m, 3 H)
O. | ‘eUahverosyt : 2.99(m, 2 H) 3.08 {m, 2 H) 3.54 (m, 2 H) .71 (m, 2
ER-885730 alpyrimidin-2-y-3- 0.020 B8.54 538
et eyl (hexahydro H)3.81 (s, 8 H) 3.84 (s, 3 H) 4.45 (d, 1 H) 4.70 (m,
o rethyiphenyl(nExaiyer eyt 1 H) 5.54 {t, 1 H)6.95 (d, 1 M) 7.03 (d, 7 H) 7.08 (s,
&) rolol3,4-cpyrrob-2{TH)-
: ) 1 H) 735 (m, 2 H) 7.52 (d, 1 H)
=iV H-Ci yhmethanone hydrechioride
CagHay CIF,NO4
m F
ﬁﬁm%?ﬂﬁwﬁﬁ%mﬂ? 1H NMR (400 MHz, METHANOL-d4) 3 ppm 2.31
waqm%w« p MN o5 - (m, 2 H) 2.79 (br. m., 4 H) 3.46 (br. m., 4 H) 3.83 (s,
ER-855731 O Y wmﬁwg&g e 0060 1D.00 3H) 386 (s, 3 H) 446 (d, 1 H) 472 or.m., TH) |. 498
N N alpyrimidin-2- 561 (L 1 H) 6.96-7.11 (m, 4 H) 7.32 (d, 1 H) 7.47
o yhpheny)(piperazin-i- @, 1 H) 775 - 785 (m, 2 H)
O H-CI yvimethanone hydrochioride c : ’
CosHanCl wmzmom
HN 3.(7-(difluoromethyl)-5-(3 4- 1H NMR (400 MHz, METHANOL-64) 3 ppm 1.51 -
dimethoxyphenyl}-4,5.6.7- 1.66 (m, 2 H) 1.98 (d, 2 H) 2.23 - 2.40 (m, 2 )} 2.68
- tetrahydropyrazolo[1,5- ~280{(m, 2H)3.18(d, 2H)3.83 (5,3 H)3.806 (5,3} ¢
 ER-885732 O ajpyrimidin-2-y) N-(piperidin] 0040 1000 | AT (d, 1 H) 472 (br. ., 1 H) 683 (¢ 1 H) 6.94 77
HM o 4-yDbenzamide 7AT(m, 4 748 £ 1 HY 773 (6 1 H)7.89(d, 1
O MGl hydrochloride H) 8147 (5,1 H)
Gyt CIFNsD, . | ]
F [es]
3-{7-{diflyoromeathvl)-5-(3.4-
dimethoxyphenyl}4.5,67-
. tetrahydropyrazolo{i,5-
ER-895733 - ATyt SN (- 0.010 10.00 512
piperidin-3-ylibenzamide
- hydrochloride
3-(7-(difluoromethy}-5-(3,4-
IZ dimethoxyphenyl)-4,5,6,7-
= tetrahydropyrazolo[1,5-
R-585734 ‘ :
ER-895 rIA O | alpyimidin2yhN-(Ry- | 2008 | 1000 512
\ piperidin-3-ylbenzamide

49/80
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FIG. 11W

ER-Number

' Structure

GChemital Name

HEKS
TLRT IG50

(pM

HEK/
TLRS IC50
(1)

1H NMR

MS

ER-885738

O

Ak

3-{7-{diuoromethyD-5-{3,4~
dimethoxyphenyl)-4,5,6,7-
tetrahydropyrazelo[1,5-
alpyrimidin-2-y-N-((8)-
pyrrofidin-3-yhbenzamide
nydrochloride

0.010

.31

4588

ER-895740

o
CaaHagCIFoNOg

H-C

3-{7-({dfluoromethyl)-5-(3.4-
dimethoxyphenyl-4,58,7-
tetrahydropyrazolel1,5-
alpyrimidin-2-y-N-((R}-
pyrrolidin-3-yhbenzamide
hydrochloride

0.020

1.38

498

ER-385741

hwwd. mmw“mZme

M-(azetidin-3-y}-3-(7-
(dilucromethyl)-5-(3.4-
dimethoxyphenyl)-4,5,8,7-
tetrahydropyrazolof!,5-
alpyrimidin-2-yberzamide
2,2 2-triflucroacetate

0.070

7.85

484

ER-885744

Cophlap GIF,NO

N

\212
e N O./
H T
O

O p-cl

(3-(7-(diftuorarnethyl)-5-(3,4~
dimethaxypheny)-4,5,8,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-
viphenyl(hexahydropyrrolof
3, 4-clpyrrol-2{1H)-
yhmethanone hydrochiotide

0.040

G.15

1H NMR {400 MHz, METHANOL-d4} & ppm 2.20 -
2.44 (m, 1 H) 2.70 (br. s, 1) 2.83 (d, 1 H} 2.85 (br.
s., 1 H)3.03-3.14 (m, 1 H)3.18 (dd, 1 H) 3.33 -

336 (m, 1 H) 3.41 (d, 1 H) 3.60 (d, 1H)3.70-3.87
fm, 1 H) 3.85 {s, 3 H)3.87 (5, 3H) 4.47 (dd, 1H)
466-4.80 (m, 1 HY 663 {t, 1 H) 6.82-7.02 (m, 1
H)7.02-7.47 (m, 3H) 7.49 -7.61 {m, 2 H) 7.76 -

788 (m, 2 H)

5247
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FIG. 11X

m HEKS HERS
ER-Number Structure Chemical Name YTLRT 1G58 TLRS 1C50 1H MMR MS
(uhn {1}
- F
e N {4-{7-(difuoromethyl}-5-(3,4-
P dimethexyphenyl)-4.5,6,7-
N = O// tetrahydropyrazoiofl,&-
ER-395745 N alpyeirnidin-2- 0.080 3.86 524
H _|viyphenyiihexahydropymolo]
H-CI O 3, 4-Gpyrrot-2(iH)-
HIN yhmethanone hydrochloride
CogHanCIF N0 - ~
m
. F
(4-{56-(3,4-dimethoxyphenyi~
Q Ny 7-friflucromethyi}-4,5,5,7-
V’@\»A\ﬁ tetrahydropyrazolo[1,5-
ER-895746 N =N O alpytiridin-2- 0.020 3.51 542
B viphenyl(hexahydropyrrole]
O\ 3, 4-clpyrrol-2{1t)-
H-C] yhmethanone hydrochlonde
HN
CoaHay CIF MOy
nyr ()
: 4-(5-(3 4-dimathoxyphenyl)- 1M NMR (400 MHz, METHANOL-d4) & ppm .57 -
G Ny 7-{ifluoromethyl)-4,5,6 7- 172 (m, 2 H) 1.77 - 1.88 {m, 1 H) 2.04 {d,1 H) 2.23
HIN- Y@'AL/ tetrahydropyrazelo[1,5- {di, 1 H)2.48-271 (m, 3 H) 3.00 (d, 1 H) 3.27
ER-§05748 N Ay O | ayrmidnzsdnA@- | %00 710 i 1) 385 .3 H) 387 (m, 3 H)3.98-4.33 (m, | 220
E\»/.@H piperdin-3-yhbenzamids 1 H) 445 (dd,t HY 5.02-5.18 (m, 1 H) 6.81-7.18
o hvdrochloride m, 4 ) 7.76-7.92 {m, 4 H)
H-Cl
OM;NINA O_T‘NZmOw - e
FAF =
4-(5-(3 A-dimethaxyphenyl)- 1H NMR {400 MHz, METHANOL-d4) & ppm 1.96 ~
N 171 {m, 2HY1.82{d, 1 H) 205 {(br.s, 1H) 223
F-(rifleoromethyl}-4.5.6,7- .
tetrahydropyrazalo[1,5- (dt, 1 H) 2.54(ddd, 1 H) 2.58-2.70 (M, 2 H) 3.00
ER-895749 {HN-— -~ P . 0.030 > 10 {d, TH)321(dd, 1H)3.85(e3H) 387 (s,3H) | 5308
O alpyrimidin-2-yH-N-{(R)-
N H . o in3 v benzamide 4.01-4.11{m, 1 H) 446 (dd, 1 1) 503~ 5.14 (m, 1
d H) 6.99 (d, 1 H) 7.06 (dd, 1 H) 7.12 (d 2H) 7.79 -
- hydrochloride
H-Cl O 7.90 (m, 4 H)
Gyt CIF NSOy

51780
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FIG. 11Y

HEK/S HEKS
ER-Number Structure Chernical Name TLR7 IC50; TLRS IC50 1H NMR MS
. (i} (1)
¥ Abs
FLF =
. {A-{5-(3,4-dimethoxyphenyl)-
T-{trifluoromethy-4,5,6,7-
tetrahydropyrazelo[1,56-
ER-885750 O | alpyimidin2-yhpheny(S)- 0.040 > 10 530
2-methylpiperazin-i-
lVlﬁ .~ yDmethanone hydrochloride
Hh H-CI
CapHan CIFaNs05
m.l.. Abs
EgF =
{4-(8-{3 A-dimethoxyphenyl)- 1H NMR (400 MHz, METHANCL-d4} 8 ppm 2.12 -
7-frifluoromethyh-4,5,6,7- 231 {m, 2H) 2.54 (ddd, 2 H} 2.63-2.78 (m, 2 H)
~ tetrahydropyrazeio[1,5- 278 -2.88 (m, 2 H)2.94 (dd, 2 H) 3.85 (s, 3 H)
ER-895751 N O | alpyimidin-2-yhphenyl((R-| %0 >10 | Ja7 (s 3 H) 4.46 (dd, 1) 5.08 (ct, 1 ) 8.80- | 207
A et H 2-methylpiperazin-1- 7.02{m, 1 HYy702-7.15(m,3H) 742 {d, 2H} 7.85
w ~ yiymethanone hydrochloride {d, 4H
HN H~CI O ¥ )
CopHay ClFNSOg
o G
o N ﬁﬁwﬁmﬁ%ﬁwﬁ%ﬁwﬂ%ﬁ@# H NMR (400 MHz, METHANOL-d4) & ppm
V!, A totrahydropyrazoloft s 1.20(m, 3H) 1.35 (d, 3 H) 2.00 - 2.31 (m, 1 H) 2.45 -
ER-695752 N - O Alpyrimidin2- 0.009 sqp | 262(m 2H)2.84 (m, 1H) 315 (br.s., 1H) 322 ) o, ¢
N Vphemy((ZR58)-2,5- (d, 1 H} 3.43 (dd, 1 H) 3.85 (s, 3 H) 3.87 (s, 3 H)
p H P qwamﬂwﬁnmnmmm&? 1 4.45 (dd, 1 H) 5.09 (dt, 1 H) 6.92-7.02 (m, 2 1)
H 4 H-Cl O yiymethanone hydrochioride TO02-7A6(m, 2H) 740 (d, 2H) 7.85(d, 2H)
CagMasCIFsNOy
’ E Ak
R F )
(4-(5-(3 4-dimethoxyphenyl}- 1H NMR {400 MHz, METHANOL-d4} 3 ppm 1.00
Q N-py T-tiriflucromeityl)-4,5.6.7- {br.s., 1 H) 1.08-1.26 (m, 4 H) 1.26 - 1.42 (m, 3 H)
V!l@««A\F tetrahydropyrazolo1,5- 223 (di, 1 H) 2.54 (did, 1 1) 2.85 (br. 5., 1 H) 320
ER-895753 B o N O.. alpyrimidin-2~ 0.070 > 10 fm, 1H) 324(dd, 1H) 3.39 - 3.51 (m, 1 H) 3.85 (5, 3| 544.6
H yhiphemd){(ZR,5R)-2,5- H) 3.87(m, 3 H) 4.46 (dd, 1 H)4.99-517 (m, 1 H)
H O\ dimethylpiperazin-1- 6.53-702 (m, 1 H)7.02-7.18 (m, 3 H) 740 (d2
H-C1 yhmethanone hydrochloride Hy7.85(d, 2 H)
CagtaaCiFaNsOa .

52/80

SUBSTITUTE SHEET (RULE 286)



PCT/US2013/043679

WO 2613/181579

FiG. 112

ER-Ninnber

Chemical Name

HEK/!
TLRY (G50

{pt4)

HEKS
TLRS iC50

(0}

ER-885754

HiN= H-CI
CartlogCIFsNs05

(18,48)2,5
dizzabicyclo]Z. 2. TTheptan-2-
yH4-(5(3,4~
dimethoxyphenyl)-7-
(Frifluoromethyl)-4,5.6,7~-
tetrahydropyrazolo[1.5-
alpyrimidin-2-
ylphenyiymsthanone

hydrochioride

ER-BY5755

Q Ny

~-N
S

H-Ci

{(a{7-tdifluoromethyh-5-{3 .4~
dimethoxyphenyir-4,5,6,7-
tetrahydropyrazoloft 5~
alpyrimidin-2-45-3-
methylphemyD{piperazin-{-
viymethanong hydrochloride

D.020

5585

TH NMR

528

0.040

10,00

ER-895804

CoyHaCIF,Ns04

O

HCl
CasHasCIFa MO

5(5-(3 4-dimethoxyphenyl}-
7-{triflusromethyl)-4.5,6,7-
tetrahydropyrazolof1,5-
glpyrimidin-24f-N-{(3})-
pyrrolidin-3-ylpicolinamide
hydrochioride

ER-885810

AN =
HOl

CoatpaClEa N0

5-(5-(3,4-dimethoxyphenyl)-
7-(rifluoromesthyi)-4.5,8,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-yh-N-((Ry-
pyrralidin-3-ylipicolinamide
hydrochloride

0.030

3.83

517.5

$.030

283

5175
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FIG. 11AA

ﬁ ER-Mizmber

Structure

Chernical Name

HEKS
TLRY 1C50
(it}

HEK/S
TLRY IC50
SR

1H NMR

S

ER-895811

CosHoaCIF N0,

HCI

3-(5-(3 4-dimethexyphanyl)-
7-{tifluoromethyf}-4.5,8,7-
tetrahydropyrazoto[t,5-
Flpyrimidin-2-y-N-((S)-
pyrrolidin-2-yhbenzamide
hydrochioride

0.040

531

TH NMR (400 MHz, DMSO-da) 8 ppm: 2.04 {m,
1R), 2.42 (dd, 1H), 2.20-2.33 {m, 1H), 2.44 (m. 1H).
347327 {m, 2H), 3.33-3.43 (m,2H), 3.76 and 3.78
(2s, 6H), 4.46 (d, 1H), 4.53 (m, 1H), 5.:27-5.28 {m,
1H), 5.84 (s, 1H), 5.82 (s, 1H), 6.96-7.01 (m, 2H),
7.08 (s, 1H). 7.4 (t, 1K), 7.79 (3, 1H), 7.89 (d, 1H).
817 {s, 1H), 8.81 (s, 1H).

516.5

ER-896059

2-{4-{7 (difluoromethy])-5-
(3, 4-dimethoxyphenylr
4,587
tatrahydropyrazeiolt &
alpyrimidin-2-yipheny)-M-
{piperidin-4-yl)acstamide
hydrochioride

0.080

526

ER-886060

2-(4-(7-(difluoromethy}-5-
{3 4-dimethoxyphenyl)-
4,5,6,7-
tetrahydropyrazote[1,5-
alpyrimidin-2-yyphenyl)-H-
({(S)-piperidin-3ylyacetamide
hydrochioride

0.030

1000

526

ER-826061

Coaptp CIF,MN0G,

Z-(4-7-{diftuoromathyly-5-
{3, 4-dimethoxyphenyl)-
4,5,6,7-
tetrahydropyrazoloft.5-
alpyrimidin-2-yDphenyl-N-
({R)-piperdin-3-yhacetamide
hydrachloride

0.030

941

526

54780
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- HEK/S HERS
ER-Numbeér Structure * Chernical Name TLR7 IC50{ TL.IRS iC59 ’ 1H NMR MS

L) (i)
FL_F s
2-(A-{7-(diflucromethyl)-5-
(3 4-dirmnethaxyphenyi}-
4.567-
O/ tetrahydropyrazolof1,5- 0030 5.93 528
slpyrimidin-2-yliphenyl-1-
- {(S)-2-methyipiperazin-1-
Q yiethanone hydrochloride

ER-896082

FF = Z-(4{7-{diflucromethyl)-5-
(3 4-dimethoxyphenyi)-
45,67-

tetrahydropyrazolo[1,5- 0.070 962 526
alpyrimidin-2-yiiphenyl-1-
{{(R)-2-methyipiperazin-i-
yhiethanone hydrochloride

ER-886063

2-(4-(7-{dfluoromethyl)y-5-
(3.4-dimethoxyphenyl)-
l 4586,7- : 3

tetrafydropyrazoio]1,5- -

ER-836064 HN N N Of/ afpyrimidin-z-yiphany)-1- G.050 8.85 540
VA o H (2R, 55)-2.5-

] H-CI O\ dimethylpiperazin-1-
o gHaCHFNOy yhethanone hydrochionde

o,

55/80

P F (s 1-(18,45)2,5-
diazabicyclo[2.2 1jheptan-2-
vi-2-(4-{7-(dTluoremethyl}-5-
(3, A-dimethaxyphenyil-
O T 4587- : 0.040 9.64 . : : 524
tetrahydropyrazolo[1,5-
H-C1 # oy alpyrimidin-2-
yiiphemylethanone

CagHanClIFaNs0;, hydrochloride

ER-896067 [N )

=£
=
E"Emi/’”
=
o)\
Tz
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F._F 2-{4-{7-({dFluoromethy)-5-
(3.4-dimethoxyphenyl)-
\ZJZ 4.5.6,7~
: & trahydropyrazolo]i.5- -
ER-895068 IZ\/_\/Z “\ A v A N O ajpyrimidin2-yhphenyl)-1- 0.040 7.80 538
AN o) H (hexahydropyrolo[3,4-
HCI O\ clpyrrok-2(1H)-yhethanone
hydrochloride L

Cogtty ,CIF, N0,
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FIG. 11CC

ER-Number

Structure

HEKS
TLR7Y ICB0

()

Chemical Name

HEK/
TLREICH0
(v}

1H NMR

M3

ER-896071

P

CashigeFsNsOy

N-{zazetidin-3-ylmethyl)}-3-(7-
(diffluoromethy)-5-(3,4~
dimethoxyphenyly-4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidin-2-ylhenzamide
2,2 2-frifluoroacetate

0.080

10.00

498

ER-886072

ST
HN N
R

H-Ct

H-Cl
Caetian ClaFaNsCy

53 A-dimethoxyphenyl-2-
(3-(piperazin-i-
yimethyl)phenyl)-7-
(triflusromethvi)-4.5.6,7-
tetrahydropyrazolo[1,5-
ajpyrimidine dihydrochloride

0.080

=10

ER-896073

N
T e S

T

5-(3,4-dimethoxyphenyD-2-
{4-((4-methylpiperazin-i-
yhmethyljphenyl)-7-
{trifluoromethyl)-4.5,8,7-
tetrahydropyrazolol1,5-
alpyrimnidine dihydroghioride

0.050

5.64

ER-886133

ﬂ?

Q- N N
7 N\__g N
> <X
a N
HIN HCI HCH
CostlpsClFaMgO5

F

e

1

(5-{5-(3,4-dimethoxyphenyl)-
7-(hrifluoromethyl)-4,5,6,7-
setrahydropyrazolo[1.5-
apyrimidin-2-yhpyridin-2-
yiM(piperazin-1-yhmethanone
dihydrochioride

0.020

=10

1H NMR (400 MHz, Methancl-d4) 3 ppm: 2.25 (dd,

1H)Y, 2.53-2 88 (m, 1H); 3.35 {m, 4H), 3.85 and 3.88] -

(Ze, BH), 3.91-4.03 (m, 4H}, 4.49 {dd, 1H), 5.11-
5.17 {m, 111}, 6.99 (d, TH), 7.00 {s, 1H), 7.08 (dd,
TH), 7.11 (d, 1H), 7.81 (d, TH), 8.33 (dd, 1H), 8.01

(d, 1H).

5176

ER-886134

N

Q
\
EZO‘ZI
HCI

/_

HCH

Crpsta CLFaMNs0O,

5-(5-(3,4-dimethoxyphenyl-
T-{ifluoromethyl)-4.5.5,7-
tetrahydropyrazolo[1.5-
alpyrimidin-2-y}-N-(piperidin
ATpicolinamide
dihydrochloride

0.020

1H NMR (400 Mz, Methanol-d4) § pprm: 1.57-

1.63 {m, 2H), 1.88-2.03 {m, 2ZH), 2.23 (dd, 1H), 2.56

2.58 {m, 1H), 2.74 (¢, 2H), 3.12 (d, 2H), 3.85 and

3.88 (2s, 6H), 4.03-4.07 {m, 1), 4.48 (d, 1H), 5.10/

5.16 (my, 1H), 6.00 (s, 1H), 7.00 (d, 1H), 7.08 (dd,

4H), 7.11 (d, 1H), 8.10 {4, 1H), 8.27 (d, iH), 8.03
(s, 1M}

5315
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F1G, 110D

HER/ HEK/ o
ER-Number Structura Chemical Name TLRT IC50{ TLRg ICE0 1H MR WS
1 LY, (10
S F o G
. 1H NMR (400 MHz, Methanot-d4) § ppm: 1.84-
mmﬁwm.% a_gmwowﬁwwmwﬁv 1.89 (m, mzw 208210 %:. N% mm»aﬁwmﬂ H), 2.52]
mﬁmmwﬂomogm 50_ S0 2.57 (m, 1H), 3.01-3.13 (m, 2H), 3.34-3 50 (m, 2H),
ER-B86135 o .M%ﬁwﬁmﬂ %m o 0.030 784 |3.85and 3.87 {25, 614}, 4.30 ¢m, 1H), 4.48 {d, 1H), | 531.5
| e PN 5.10-5.16 (m, 1), 5.94 (s, 1H), 6.99 (d, TH}, 7.08
R s aams,am ﬂ_o&m (dd, 1H), 7.11 (d, 1H), 811 (d, 1H), B27 {d, 1K),
HCI  HCI O yaroehion 9.03 (s, 1H).
CzsHgsClaFsNgO5
E mﬁn E abs
‘ ~ . - 1H NMR (400 MHz, Methanol-d4) 3 ppm: 1.84-
N mmm%aw.mmm%ow%wm%% 1.89 {m, 2H), 2.08-2.40 (m, 2H), 2.24 (4d, 1H), 2.52;
IARAN JARN vl Ewo_o.i oy 2.57 (ma, 1H), 3.01-3.14 (m, 2H), 3.34-3.52 (M, 2H),
ER-808136 |H v tﬁ\\\w/ O a ,Mm &%w. MR- 0.030 638 |3.85and 3.88 (2, BH), 4.28-4.31 (m, 1H), 4.48 (d, ]| 531.5
i == N ~ : mmwg,,w- 0 Wm%smam e 1H), 5.10-5.15 (m, 1H), 5.96 (s, 1H), 6.89 (d, 1H),
H P pip ) %ﬂn_wmou e 7.06 (dd, 41H), 7.11 {d, 1H), 8.11 (4, 1H), 827 (4,
HCI  HA O Y tH), 9.03 (s, 1H)
CasMyrCloF N Oy _
R B s TRIs G
dimethoxyphenyl)-7- TH NMR (400 MHz, DMSO-dE) & ppm: 1.23-1.28
Noyg {riflucromethyl)-4,5,6.7- (rn, 2H), 2.07-2.15 {dd, 1¢1), 2.42.2.46 (m, 1H), 3.00
. ~ a tetrahydropyrazofofi,5- 4.00 (m, 8H), 3.76 and 3.79 (2s, 6H), 4.45 (dd, 1H),
ER-398386 e O Slpyrimidin-2- 0-630 0358 | 504550 (m, 1H, 5.81 (s, 1H), 6.51 (s, 1H), 5.96- | 2924
N N m yhphenyl(hexahydropyrroio] 7.01 (m, 2H), 7.07 (d, 1H), 7-41-747 {m, 2H), 7.79-
HC ol 34-clpyrrok2{1H}- 7.82 {m, 2H).
O vhmethanone hydrochloride
CipaHa;CIFsM0;
F [a3]
FF [e) (3-{BRTS)»5-(3 .4 : . . .
dimethoxyphenyi-7- 1H NMR (400 MHz, DMSO-d6) 5 ppm: 1.23-1.28
Z#Z\"u Grifluoromethyly-4,.5,8,7- {rn, 2H), 2.07-2.16 {dd, 1H), 2.42-2.46 (m, 1H), 3.004
7 tetrahydropyrazolo[1,5- 400 (mn, 8H), 3.76 angd 3.79 (2s, 6H), 4.45 (dd, 1),
896 pyTE , BH),
ER-896387 g O._ alpyrimidin-2- 0.080 038 1 594530 (m, 1H). 5.81 (s, TH), 6.81 (s, 1H), 6.96- | >+
zzmmz H Q yhphenyl)(hexahydropyrroiof 7.01 m, 2H), 7.07 {d, 1H), 741-7.47 {m, ZH}, 7.75~
5 HCI O\ 3.4-clpymrol-2{1H)- 7.82 {m, ZH).

Caghly CIF NGy

ylymethanene hydrochloride
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FIG, 11EE

HEK! HER/ J
ER-Nurnber Structure Cheamical Name TLR7 IC50{ TLRS 1080 1H NMR S
(phh) {uh) .
mﬂ
P F
(3-(B-(3,4-dImethoxyphenyl}-
M ._«Aﬁmcoﬂcagmﬁg&#,mum.ﬂ
tetrahydropyrazolo]1,5-
ER-586388 . N O Slpyrimidin-z- 0.030 =10 515.2
HN N H yhphenyh{piperazin-1-
./ HC | yimethanone hydrochlorde
CoahaCIF N0 . —e]
F &) ,
FOF (3R 55)-3-amino-5-
N Emdé_.nmvwaamnh_y.émmwmm.
-1 (3 4-dimethoxyphenyl}-7-
HaN 4 firifiucromethyl)-4.5.8,7-
ER-896389 {_ O e oaolol1 5. | 0-090 1337 544.4
H Tpyrimidin-2
H ajpyrimidin-2-
VAl yDphenylimeathanone
O .
HCH hydrochloride
GagHa CHFBNO;
T..,
F F
_ : 1H NMR (400 MHz, DMS0O-d8) & ppm: 2,10 (dd,
O Ne (&3, 4-dimethoxyphenyi)-7- 14), 2.42-2.47 (m, 1H), 3.15-3.23 (m, 4H), 3.67-
N (Eriflucrometivyl)-4,5,6,7-
ER-806452 i\r tetrahydropyrazolo[ 5- 0.185 000 |3:85 (. 2H), 378 and 378 (25, BH), 412428 (0| 440 5
N =g O aJoyrinidin-2-y1)(ei cremin 1. 2H), 4.45 (&, 1H), 526-533 (m, 1H), 5.85 (s, 1H},
T YHpiperazin B.91 (s, 1H). 6.97 (s, 2H), 7.05 (s, 1H), 8.3 b,
He H P yhrnethanone hydrochloride 2H)
HM ! @] :
CaghasCIsN:O4
! . mu.ﬂ {ans) ~ } -
14 NMR (400 NMHz, DMSO-d6) 6 ppm: 1.82-1.71
5-{3,4-dimethoxyphenyl)-h- {m, 2H), 1.84-.187 (m, 20, 2.11 {dd, 1H), 2.42-2.47
Q Nepg ((S)-piperidin-3-y)-7- @, 1H), .72 (m, 1H), 2.89-2.91 (m, TH), 3.17-3.22
ER-896453 |HN V(tﬂ\_/ (triflucromethyi)-4,5.6,7~ 0.224 10.00 |, ZH), 375 and 3.78 (2s, GH), 4.14-4.16 (m, TH). | 454.3
QZI = N Oif tstrahydropyrazeloit.5- 4.40 {dd, 1H), 5.29 (n, 1H), 5.74 (5, 1H), 6.88 (s,
H alpyrimiding-2-carboxamide 1H), B.57 (s, 2H), 7.05 {5, 1H), 7.86 (1, 1H), 8.84
. -l (or, 1H). 8.05 {br, 2H)L.
CoqHaetshNsOs
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FIG. 11FF

HEK/ HEK/ ]
ER-Number Structure Chemical Name TLR7 iC54| TLRS G50 1H NMR MS
() (i)
MH
FoF
1 53 4-dimethexyphenyl-2-
e N~ (6-methyl1,2,3,6-
HN & tetrahydropyridin-4-yh-7-
ER-896903 / i\_/Z {riflucromethyi-4,5,6,7- 0.06% 1 o.oo
H tetrahydropyrazolo[1,5-
HCI alpyrimidine hydrochloride
CagHasCIFaN, O,
= -
o F
m;ﬁw.iwﬂm@ﬂoxﬁrmaivhy
(6-phenyl-1,2,3,8-
tetrahydropyridin-4-y[r-7-
R-396997
ER-59689 Griflcoromatiyy4.5.67- | 000 7.60
tgtrahydropyrazelof[i,5-
alpyrimidine hydrochloride
O»mmmmnmeZ&OM
m,
; Nepy ﬁﬁm%ﬂmmwﬂﬂm@%mwnmw:%; 41 NMR {400 MHz, Methanol-d4) & ppm: 2.25 (dd,
N ety razolol 5. 1H), 2.53-2.58 (e, 161), 3.31 (m, 4H), 3.85 and 3.87
ER-897034 e = O apyrimi &?mm«_mw_un ridin-2- 0.110 > 10 (25, 6H), 3.80-4.20 (m, 4H), 448 (dd, 1H), 5.14- | 5174
IZ\E/Z S iberazin1-y)methanone 5.20 (m, 1H), 6.99 (d, 1H), 7.05 (&, 1H), 7.10 (s,
\__/ BHCI HCI o aihydrochioride 1H), 8.02 (d, 1H), 8.18 (s, 1H), 8.66 (d, 1H).
CastoeClFaNgCs
FERI
. &
i 1H NMR {400 MHz, Methanol-d4) § ppm: 1.83~
-(3,4-dimath - >
h_mmmm%maﬁmﬁm%mmm%ﬁw 1.0 (. 2H), 2.08-2.12 {rn, 2H), 2.25 (dd, 1H), 2.53]
irahydropyrazol o[1.5- 2 59 fn, 1H), 3.01-3.12 (m. 2H), 3.30-3.54 (m, 2H),
ER-897038 ~ slpyrinmi &?mé_v-zgmmv, 0.010 506 | 3.85and 3.88 (s, 6H), 431-4.36 (m. 1H), 4.50 {d.| 5314
| oieridin3-yhpicolinamide 1H), 5.14-5.20 (m, 1H), 6.98 (d, 1H), 7.08 (dd, 1H),
dinydrochloride 7.41 (4, 1H), 8.05 (d, MW_W 8.58 (s, 1H), 8.67 (d,
Caetla CLF3NeQ,
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FIG. 116G

ER-Number

Chearnical Name

HEKS
TLRY ICE)
{0y

HEKS
TLRS IC50
()

TH NMR

Ms

ER-887037

O
HCT HOI
HMN

Cogha ClaF3N:Oy4

-

4-(5-(3 4-dimnethoxyphenyl}-
7-tifiuoromethyd-4,5,8,7-
tetrahydropyrazolo[1,5-
alpyrimidin-z-yl-N-(plperidin
Ayhpicelinamide
dihydrochioside

0.010

TH NMR (400 MHz, Methanol-d4) & ppm: 1.80-
2.00 {m, 2H), 2.21-2.30 (m, 3H), 2.53-2.58 {m, 1H),
3.13-3.21 (m, 2H), 3.49-3.52 {m, 2H}, 3.85 and 3.87
(2s, BH), 4.21-4.27 (m, 1H), 4.50 (d, 1M}, 5.15-5.21

{m, 1H), .89 (d, 1H), 7.06 {dd, 1H), 7.11 (4, 1+,

8.10 (d, 1H), 8.82 (s, 1H), 8.67 {d, 1H).

531.5

ER-887077

R F
\2/2
e O./.
Q O

CogHaqFaNsOs

(3-((55.TRY-7-
{diffucromethyi-5-(3,4-
dimethoxypheny)-4,56,7-
tetrahydropyrazolo{1,5-
gjpyrimidin-2-
ylphenyl(hexahydropyrrolol
3, 4-clpymrol-2(1H)-
ymethancne

0.020

>0

ER-857090

HN MN-

ONH INm ﬂmZ&OM

5-(3,4~dimethoxyphenyl-2-
{2 3,6, T-tetrahydro~1H-
azepin-d-yl-7-
(trifiuoromethy4.5.6,7~
tetrahydropyrazolo[1,5-
glpyrimidine

0.030

10.00

NMR of each isomer available

423.06

ER-897087

HN Y, 4

ONQIN@ meAON

5-(3,4-dimethoxyphenyl)-2.-
{1,2,3,54etrahydropyridin-4-
yi-7-(triflucromethyl-4.5,6,7-
tetrahydropyrazaiof1,5-
alpyrimidine

0.058

10.00

NMR of each isomer avaiiable

408.08
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FIG. 11HH

ER-Number

Structure

HERY
TLRT IC50
(B

Chemical Name

HERKYS
TLRS G50

{1zhi)

1H NMR

MS

ER-897108

e

CaaHaraMNgOp

5-(3 A-dimethoxyphenyl-2-
(i-{piperidin-4-yI)-1H-pyrazot
4-)-7-{tiuoromethyl)-
4,5,8,7-
tetrahydropyrazole[1,5-
ajpyrimidine

0.010

3.25

NMR of each isomer available

477.08

ER-887130

CaghzFalNaGy

2-(2,5-dihydro-1H-pyrroi-3-
yi-8-(3 ,4-dimethoxyphenyl-
7-{triflucromethyl}-4,5,8,7-
tetrahydropyrazele[1,5+
alpyrimidineg

0.058

1C.00

1H NMR {400 MHz, METHANOL-d4) & ppra 2.08 -
226 {m, 1 H) 2.50 (ddd, T H) 3.76 - 3.91 (m, 5 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 (¢, 1 H) 6.0 - 7.14 (m, 3 H),

395.03

ER-897142

“&NZ

CziHasFNL O,

4-{5-{3 4-dimethoxyphenyl}
7-{miflustomethyl)-4.5,6,7-
tetratydropyrazoloft 5~
ajpyrimidin-2-yhoyciohex-3-
enaming

0.002

10.00

NMR of each isomer available

42206

ER-887178

3-(3,4-dimethoxyphenyl)-2-
(Z-isopropyh1,23,6-
tetrahydropyridin-4-yi-7-
{irifluoromethy(}4,5,6,7-
tetrahydropyrazolo[1,5-
alpyrimidine hydrochloride

0.060

8.87

ER-897212

CaqHasFaNLO,

{88, 7R)-5-(3 4
dimethoxyphenyl)-2-(2,3,6.7-
tetrahydro-1H-azepin-4-yh-7-

{trifluoromethyl}-4,5,8,7-
fetrahydropyrazolof1,5-
glpyrtmidine

0.030

8.29

(400 Mz, METHANOL-d4) 8 ppm 1.67 - 1.81 (m, 2
M} 2.07 - 2.19 (m, 1 M) 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, B H) 4,26 -4.38 (m, 1 H) 4.87 - 4.96 (m, 1
H) 5.50 {s. 1 H) 6.28 {t, 1 H) 6.86 - 7.08 {m, 3 H),

423 44
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FIG. 111

- l, HER/ HEK/ B .
ER-Number Structure Chemisal Name TLR7 IG50| TLRS IC50 1H NMR ms
() (L)
= mn. _ﬂ. Abs
(58, 7R})-5-(3.4- TH-NHR (400 MHz, METHANOL-d4) 5 ppm 1.83 -
Neqg dimethoxyphenyl2-(1- 201 {m, 2 H) 2.05-2.28 (m, 3 H) 2.46 - 2.56 (m, 1
N {piperidin-4-ylj-1H-pyrazol-4- H) 2,87 -2.82(m, 2 H) 3.17 (d, 2 H) 3.82-3.85 (m,
ER-897214 M N O |Iyn7-imaucromethyy4.56.7] 0-00 821 15ty 421-4.85 (n, 1 H) 4.36 - 4.50 {m, 1 Hy 4.95 .| 47744
H tetrahydropyrazolo[1,5- 5.10{m, TH)y5358-571{m, 1TH}6.89-715(m, 3
M o ajpyrimidine H)7.70 - 7.85 (m, 1 H) 7.93 - 8067 (a, 1 H),
OBIN%W@ZWON
F (2]
H (5R,7S)-5-(3 4 1H NMR (400 MHz, METHANOL-d4) & ppm 1.82 -
~ NN dimethoxyphenyl)-2-(1- 2.04 (m, 2 H) 2.03 - 2.29 (711, 3 H} 2.40 -2.58 (m, 1
Z\u“ﬁ\_/ {piperidin-4-yl)-1H-pyrazol-4- HY287-2583 (m, 2H)3.17(d, 2H) 3.84 (5. 3 )]
ER-897215 N JoNe N~ SO~ YT rifluorometiny)-4,5,6,7 000 3.50 3.86 (s, 3 ) 4.29 (ddd, 1 H) 4.41 (d, 1 H) 4.4~ 27744
H tetrahydropyrazolo{1.5- 509 (m, 1H)560-568(m, TH)8.980-735(m,3
HN o atpyrimidine H) 770-7.81 fm, 1 H) 7.93 - 8.03 (m, 1 H)
ONmeNﬂuﬂuZQON
'l [ avs]
- =
%amﬁmmm W_Mwmamwﬂ 256 TH-NHR {400 MHz, METHANOL-d4) @ ppm 2 04 -
totrarrctomyridin 4307 2.20 {m, 1 H) 2.37 - 2.49 (m, 3 H) 2.89 - 3.02 (m, 2
ER-897262 ranycropyrcin &y 0.030 >10 | H)3.31 (s, 1 H) 3.35 -3.43 (m, 2 H) 3.76 - 3.80 (m, | 408.39
&) (trifluoromethy}-4,5,6,7-
. totranydropyrezoiolt 5- 8 H) 4.26 - 4.38 (m, 1 H) 4.88 —4.97 (m, 1 H) 5.50
o 2Ipyrimidine (5. 1H)6.45 (br.s., TH) 686 -7.11 (m, 1 H}
QuoﬁﬁﬂmzaOm
AP (=]
4-{(58,7R)-5-(3,4 1H NMR {400 MHz, METHANOL-d4) 8 ppm 1.25
N N uﬂam‘gog:mnz_v.ﬂz (br.s.,1H} 148-166(m, 1 H) 1.82-2.08 (m, 2 H)
ER.BGT364 7 (trifluoromethyl}-4.5,6,7- 233-253(m,3H)262(d, 1H) 304 (br.s, TH) |
Hz - o tetrahydropyrazoioft 5= | O 040 >0 | 3’32385 (m. 6 H) 4.37 (d. 4 H) 4.92-5.00 (m, 1 | 2444
N s o~ alpyrimidin-2-yHeyclohex-3- Hy5.53(d, 1 H)6.13 (br.s, 1 H)6.80-7.12{m, 3
H o - enamine Hj,
CailzsFaN.Op O
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FIG. 114J

i HEK/ HEKS
ER-Number Structure Chemical Mame TLRY IC50| TLRS iC50 1H NMR ns
| () (M)
mu .PV«
Pl G-{(BR T 5534~
£ ety 7- JH NMR (400 Mz, METHANQOL-04) § ppm 1.28
N Eacomoax%ﬂm ckwm .7 br.s., 1 H) 1.48-1.64 {m, 1 H) 1.90 -2.05 (m, 2 H)
ER-897385 Iwz'@g ot o Wmmo_,o s 0.040 40 [2.33-2.53 (m, 3 H) 281 (d, 1H)3.02 (@, 1H) 3.84 1424.44
R O._ mﬂmw_m_.h mmw\mg . (d, 6 H) 436 (d, 1 H) 4.92-5.00 (m, 1 H) 5.49 -
B @M alpy o mmmsmn 5.56 (m, 1 H) 5.13 (br. s, 1 HY 6,92 -7.12 (m, 3 H),
~
CoHasFsN, O Q
ﬂ
FOF
3-(3 4-dimethoxypheny)-2-
(2-{piperazin-1-ypyrimidin-5
ER-897381 yi)-7F-{trifuoromethyl)~4,5,6,7{ 0.030 4.73 NMR of aach isomer availabie 480.07
O] tetrahydropyrazolo[1,5-
ajpyrimidine
O.\
5-(3 4-dimethoxypheryl}-2-
(6-(piperazin-1-y)pyridin-3-
ER-897405 yi-7-(oifluoromethy-4,5.6,74 0.050 2.02 NMR of each isomer avaliable 489.04
‘ T G tetrahydropyrazolol1,5-
_ alpyrimidine
= ]
5-(3.4-dimethoxyphenyl)}-2- 1H NMR (400 MHz, METHANOL-d4)  ppm 1.12 -
{3-methyl-1,2.3,6- 121 (m, 3 H) 2.08 - 2.27 {m, 1 H) 2.42-2.55 (m, 1
! tetrahydropyridin-g-y[)-7- H).2.68 - 2.86 {m, 2 H} 3.01 {dt, 1 H) 3.35 - 3.43 (m,
-8
ER-897647 (rifiucrometiyl)}4,5.67- | 070 878 | V584 (5.3 H) 3.6 (s, 3 H) 436 (d, 1 W) 4.88 | *2>1
tetrahydropyrazolel1,5- {dd, 1 H} 5.46 - 5,53 {m, 1 H) .04 - §.15 {m, 1 H}
alpyrimidine 6.91-7.15 {m, 3 H),
TP&L )
(5-((55,TR)-5-(3.4~
dimethoxyphenyl)-7- 1H NMR (400 Mz, METHANOL-d4) 3 ppm 225 (1
(trifiworomethyi)-4.5,8,7- V), 2.32 (1 H), 2.56 (1 H), 3.38 (4 H), 3.66 (1 H
ER-897560 tetrahydropyrazolol1 ,5- 0.050 >10 ), 2.32 (1 H), 2.56 (1 H), 3.38 (4 H). 386 (1 H), | 5,4 55
N Y aloyrimidinSyhpyridin2- 3.85 {6 H), 3.99 (4 H), 4.50 {1 H), .15 (1 H), 7.05
H o ey YRy (4 H), 7.85 (3 H), 8.40 (1H), 5.04 (1H)

H—C1
CasilogCLFNGD,

H-Cl

0

yi){piperazin-1-yfimethanone
dihydrochioride
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FIG. 11KK

" HEK/ HEK/
ER-Number Structure Chernical Name .E.Ww ICE0| TLRE G50 1H NMR MS
(g {pbfi)
wa.n
E B
5-(3,4-dimethoxyphenyi-2-
{4-{piperidin—4-yhphenyl)-7-
ER-897597 (trifluoremethyl)4,5.6.7- 0.020 2.07 NMR of sach isomer available 486.85
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FIG. 11LL
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FIG, 11MM
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FIG. 11NN
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Figure 12
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FIG. 12B.
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FIG. 12C,
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Figure 13
FIG. 13A.
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FIG. 13B. 001
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FIG. 13B. (continued)
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FiG. 13C.
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FIG. 13C. (continued)
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Figure 14
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FiG. 148, (continued)
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