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Figure S1. Dose-responsive curves for representative inhibitors of ZVpro.



NMR spectra for compounds 1-73.
1. 5,6-Bis(4-(tert-butyl)phenyl)-N-(piperidin-4-yl)-1H-indole-3-carboxamide Hydrochloride
(1).
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2. 5-(4~(Tert-butyl)phenyl)-N-(piperidin-4-ylmethyl)- 1 H-indole-3-carboxamide (2).
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3. 5-(4-(Tert-butyl)phenyl)-1-(3-(piperidin-4-yl)propyl)-N-(piperidin-4-ylmethyl)-1H-indole-3-carboxamide Hydrochloride
3).
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4. 5-(4-(Tert-butyl)phenyl)-1-(4-(furan-3 yl)benzyl) 1H-indole Hydrochloride (4)
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5. 5-(4-(Tert-butyl)phenyl)-1-(4-(pyridin-4-y
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5-(4-(Tert-butyl)phenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide Hydrochloride
(6).
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7. 6-(4-(Tert-butyl)phenyl)-N-(piperidin-4-ylmethyl)- 1 H-indole-3-carboxamide Hydrochloride. (7).

7jd1-70-2h—dmso
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8. 6-(4-(Tert-butyl)phenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide

Hydrochloride (8).
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9. 6-(4-(Tert-butyl)phenyl)-N-(piperidin-4-ylmethyl)-1H-pyrrolo[2,3-b]pyridine-3-carboxamide Hydrochloride
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10. 5-(4-(Tert-butyl)phenyl)-N-(piperidin-4-ylmethyl)- 1H-benzo[d]imidazole-2 carboxamide Hydrochloride (10).
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12. 6-(4-(tert-butyl)phenyl)-N-(piperidin-4-yl)benzo[b]thiophene
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14. 14. 5-(4-Cyanophenyl)-N-(piperidin-4-yl)-1H-indole-3-carboxamide Hydrochloride (14).
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15. N-(Piperidin-4-yl)-5-(3,4,5-trimethoxyphenyl)- 1 H-indole-3-carboxamide Hydrochloride 15).
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16. 5-(4-Fluorophenyl)-N-(piperidin-4-ylmethyl)-1H-indole-3-carboxamide Hydrochloride (16).
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17. 5-(2,4-Difluorophenyl)-N-(piperidin-4-ylmethyl)-1H-indole-3-carboxamide Hydrochloride 7).
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18. 5-(3-Formylphenyl)-N-(piperidin-4-ylmethyl)-1H-indole-3-carboxamide Hydrochloride (18).
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19.  N-(Piperidin-4-ylmethyl)-6-(3,4,5-trimethoxyphenyl)-1H-indole-3-carboxamide = Hydrochloride  (19).
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20. 6-(4-Fluorophenyl)-N-(piperidin-4-ylmethyl)-1 H-indole-3-carboxamide

Hydrochloride

(20).
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@21).

Hydrochloride

6-(2-Fluorophenyl)-N-(piperidin-4-ylmethyl)-1 H-indole-3-carboxamide

21.
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(22).

Hydrochloride

N-(Piperidin-4-ylmethyl)-6-(p-tolyl)-1H-indole-3-carboxamide

22.
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23. 6-(4-(Aminomethyl)phenyl)-N-(piperidin-4-ylmethyl)-1H-indole-3-carboxamide Hydrochloride (23).
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24. 6-(4-Cyanophenyl)-N-(piperidin-4-ylmethyl)-1H-indole-3-carboxamide Hydrochloride (24).



st

8E'T /

T~ /j
[Catr

w1~
08’1

€81 7

8z

oLz

602 /

T~ —
8T
9TE— _
e \

vee

26€~

w0t —

9L
8L
9LL
88, /
14%:] %’

A

/}
IJ
91’8
(18 ~
0z'8 —
€8 7
T8N

A2 —
106 ~=

067 f

98T — T

2jd1807-h-dmso

Foee
Fooe

HKAD.N
0T
8'T

Fsot
0T
EovE
6T
6°0

Tt
Feer

Fort

1 (ppm)

6497 —
ve —

9TEr ~
19€y

25°601 ~
¥8°0TT ~
YO'TTT 7
05611

oroer
erzer —
907 LTI~
T6'TT—
60621
phTeT W
e,
80°€T

LT9%PT —

T6'v9T —

2jd1807-c-dmso

110
1 (ppm)

220 210 200 190 180 170 160 150 140 130 120
6-([1,1'-Biphenyl]-4-yl)-N-(piperidin-4-ylmethyl)-1H-indole-3-carboxamide

230

25).

Hydrochloride

25.



10'6 4

T9°TT —
7w

zjd1-161h-dmso

1 (ppm)

0897 —
wre —

9TEr —

8799 —

8EOTT .
$6°01T

TeozT /
98’121
19'seT /
oz9zt Wu
LE°9TT
veLZT \
96°LTT

90°6CT
8E'6CT
96'6CT
TSPET
8T'LET
SL0vT

0E'THT
EETPT

S0°59T —

zjd1-161c-dmso

220 210 200 190 180 170 160 150 140 130 120 110
f1 (ppm)
26. 6-(4-(Piperidin-1-ylmethyl)phenyl)-N-(piperidin-4-ylmethyl)-1H-indole-3-carboxamide Hydrochloride (26).
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6-(6-Chloropyridin-3-yl)-N-(piperidin-4-ylmethyl)-1H-indole-3-carboxamide
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Hydrochloride

N-(Piperidin-4-ylmethyl)-6-(pyridin-4-yl)-1H-indole-3-carboxamide

29.
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Hydrochloride

N-(Piperidin-4-yl)-6-(pyridin-4-yl)-1H-indole-3-carboxamide
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33. N-(Piperidin-4-ylmethyl)-5-(pyridin-3-yl)-1H-indole-2-carboxamide Hydrochloride (33).
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34. N-(Piperidin-4-ylmethyl)-5-(pyridin-4-yl)-1H-indole-2-carboxamide Hydrochloride (34).
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35. N-(Piperidin-4-ylmethyl)-5-(1H-pyrazol-4-yl)-1H-indole-2-carboxamide Hydrochloride
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36. 5-(4-(Aminomethyl)phenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide
Hydrochloride (36).
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37. 5-(4-(Furan-3-yl)phenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide
Hydrochloride (37).
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N-(Piperidin-4-ylmethyl)-5-(4-(thiophen-3-yl)phenyl)-1H-indole-2-carboxamide

Hydrochloride (38).
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39.  5-(4-(Piperidin-1-ylmethyl)phenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide
Hydrochloride (39).
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Hydrochloride (40).

40.

T~y
vv.ﬂk

EL5—

Wi
)|
054
mm.mu,r
7
097
e
w-f
16
ot
99
Nh‘wk
Oy
ara]

88,
qu\

SLTT—

w

J

|

|
a

e

Mrmm.m
S1e
sy
£TE

Free

Fwr

=8

50T

Friz

Feos

TFeoz

Fi60

1.0 05

15

120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
f1 (ppm)

125

.0



= [P}
=
h . E
<
i :
4
i |= £
60E2— - b=}
6797— — 4 n_u
1 ra N
— £
M 5
- le 9 g1l -
- he] AN
— - WI—¢ === It
= ey )
! iy cm=——— Tt
o e >
rom @ : = ==
— 8r'e b
E 1 _R.N/ \lw
L = = e e Tz
© > we-f =
n 82 — 00
1£99— -— Q STe —_— == STt
6I'E >
FR <= 17€ I ——
E ] [ 178 — e
~ ) —
— bTE
s > 1£€
3 g | SH'E
- bSE
st
3 [w are)
o —
L ©
> 2
p—
T 0O ws— -
1 L8s H
82E01T— — = W
E | - =
95'601— - =]
. — <t 669~ [ .
BTT— - ~ T~ B — WM‘“
T - 022
PLBTT~ _ | g CU AN — =
. —3 i =
95 TE1-— _3 = —_ 09¢ B > Tt
LTI — .WJ 8Lt~ |“
£9¢ET~, - ]
st 3 L R tum y
180T~ _ = 15 98
el — 698 e T
eI - e 2 .
o — 969 == Fo0
E FE W,. 006
i <
| g .
3 1m
.=
5
o
80°19T— -— ] m.. -
. hare
SIS
s
rS 1 O on— — ot
5
Z
S
o
i [ =
g
85
- >
e < =

f1 (ppm)

12 11 10

13




) ¥/ 24 3 g . noanzmn-bas  a®
z SHRE 8 2 = E 3 DRZanRapSE A%
g BHER A2 % g 2 gygEdadEan &=
O LTIZLLATT W)
]
0 190 180 170 160 150 140 130 120 110 100 aa 80 70 60 50 40 30 20 10 (

f1 (ppm)

42. 5-(4-Morpholinophenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide
Hydrochloride (42).

3 38ee3d  guzesss £ ge3nqisRdResy GRIZNY
[ T WS | RN IS (AT

1| ‘ lll*j ’ll Fq | h H

1
i\ Jhl\_]llx \JlLJI‘ LY | W S _-4'/ e LY | A | .II ‘I.

! PE i s a1 1

T T T T T T T T T T T T T T T T T T T T T T
L0 125 120 115 110 105 100 95 90 85 B0 75 70 65 60 55 50 45 40 35 30 25 20 L5 10 05 0O
f1 (ppm)




0£97—

E6E

OT6E~

10

20

30

Nm.mlﬁ
£L6E
PEEES
bI05—

SEPS—

ST59—

E0T—

LUT—

£6LTT-—
68811
65 ZET—

LT
mw.hmﬁw.
ESTET—=

erzer<
S8'SET—

ST19T—

40

50

bET
mﬂ%
W7
vtﬂ\
mn,ﬁv
EpES
8v'e)
8z )@r
602
792
zﬁ.ﬁ
0Te
mﬂm#

oFeE—=

170 160 150 140 130 120 110 100 90 80 70 60
f1 (ppm)

5-(4-(Piperazin-1-yl)phenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide

Hydrochloride (43).
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44. 5-(4-Cyanophenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide

(44).

6LTT—

T

e

FesT

Y

F00°T

1.0 05

15

120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
f1 (ppm)

125

.0



161. 00
145,93

—113.02
66, 36

—108 80
—103 32

— 77— ——— 7777 . . . : : . .
0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (
f1 (ppm)

45. 5-(4-Cyano-2-methylphenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide
Hydrochloride (45).
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47. N-(Piperidin-4-ylmethyl)-1H-indole-2-carboxamide Hydrochloride (47).
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48. 6-Phenyl-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide Hydrochloride (48)
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50. 6-(4-Methoxyphenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide Hydrochloride
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52. 6-(4-(Aminomethyl)phenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide

Hydrochloride (52).
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53. 6-(4-Carbamoylphenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide
Hydrochloride (53).
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55. 6-(4-(2-Hydroxyethyl)phenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide
Hydrochloride (55).
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56. 6-(4-Phenoxyphenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide Hydrochloride
(56).
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6-(4-(Piperazin-1-yl)phenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide

Hydrochloride (57).
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58. 6-(4-(Piperidin-1-yl)phenyl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide



Hydrochloride (58).
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59. N-(Piperidin-4-yl)-6-(pyridin-4-yl)-1H-indole-2-carboxamide Hydrochloride (59)
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60. N-(Piperidin-4-ylmethyl)-6-(pyridin-4-yl)-1H-indole-2-carboxamide Hydrochloride (60).
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61. N-(Piperidin-4-ylmethyl)-6-(pyridin-3-yl)-1H-indole-2-carboxamide Hydrochloride (61).
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62. 6-(3,6-Dihydro-2H-pyran-4-yl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide



Hydrochloride (62).
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N-(Piperidin-4-ylmethyl)-6-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indole-2-carboxamide

Hydrochloride (63).
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64. N-(Piperidin-4-ylmethyl)-6-(1H-pyrazol-4-yl)-1H-indole-2-carboxamide Hydrochloride

(64).
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65. N-(Piperidin-4-ylmethyl)-6-(thiophen-3-yl)-1H-indole-2-carboxamide Hydrochloride (65).
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66. 6-(Furan-3-yl)-N-(piperidin-4-ylmethyl)-1H-indole-2-carboxamide Hydrochloride (66)
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67. 5,6-Di(furan-3-yl)-N-(piperidin-4-ylmethyl)-1H-indole-3-carboxamide Hydrochloride (67).
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68. 6-(Furan-3-yl)-N-(piperidin-4-yl)benzofuran-3-carboxamide Hydrochloride (68).
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69. 6-(4-Cyanophenyl)-N-(piperidin-4-yl)benzofuran-3-carboxamide Hydrochloride (69)
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70. N-(Piperidin-4-ylmethyl)-6-(4-(trifluoromethyl)phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carboxamide Hydrochloride (70).
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(71).

Hydrochloride

71.N-(Piperidin-4-ylmethyl)-6-(pyridin-4-yl)-1H-pyrrolo[2,3-b]pyridine-3-carboxamide

g

2jd1-196h-dmsg;

Tz
Fare

Fsse
S'E
L'y

Foot
0T
0'T

H/nm.m

E€8'C

Lo

1 (ppm)

9€°9¢ —
£6°EE

68'8E
cﬁ.mmw
1E6¢

98'Zh
LTey

€L°6E
¥6'6€
ST'0p

88°60T —
80°9TT —

TL0TT ~C
64721 —

TP'0ET ~
8LTET

PIEVT -7
oo/
55°8pT ="
TS'EST ~

09°€9T —

zjd1-196¢c-dmso

T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110
1 (ppm)

T
230




72.6-(4-(Piperidin-1-ylmethyl)phenyl)-N-(piperidin-4-ylmethyl)-1H-pyrrolo[2,3-b]pyridine-3-carboxamide =~ Hydrochloride
(72).
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73.  6-(4-(Morpholinomethyl)phenyl)-N-(piperidin-4-ylmethyl)-1H-pyrrolo[2,3-b]pyridine-3-carboxamide =~ Hydrochloride
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