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'H NMR (499.9 MHz; CDCl,)

0.00

S
I}IH
~N

H3C/O

6a

4-(4-Methoxyphenyl)-2,3-diazaspiro[5.5]undec-3-ene-1-thione

2.79

7.77
6.97

7.79
6.96

— 10.28
7.80
7.32
6.98
— 6.84
6.82
L
2 3.79
| 3.24
o8 3.06
2.04
b 2.04
1.70
178 1.70
1,68
1.68
1.54
3 1.51
1.38
1.28

"N == (.33
7 O~ == == / N
/r / > CT T ( R
o O AN M O N O N M O AN OO © OO OO M AN OO WU M O N~ N
S SN®S - o Sr-®NS oMo OBgols O
L7 S77?TTOCD rePrerTPTYITYOOSDY O
\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\
16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0 -1 -2 Chemical Shift (ppm)



'H NMR (499.9 MHz; CDCl,)
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'H NMR (499.9 MHz; CDCl,)
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"C NMR (125.7 MHz; CDCl,)
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"C NMR (125.7 MHz; CDCl,)
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"C NMR (125.7 MHz; CDCl,)
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Compound 6a

HRMS spectrum (ESI)

ku67485_sfc-122_d_vel534 #1-43 RT: 0.00-0.20 AV: 43 NL: 2.12E7
T: FTMS + ¢ ESI Full ms [100.00-700.00]
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HRMS spectrum (ESI daughter ion)

ku67485_sfc-122_d_vel535 #1-45 RT: 0.00-0.20 AV: 45 NL: 4.76E6
T: FTMS + ¢ ESIFull ms2 289.14@cid35.00 [75.00-310.00]
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,) 3
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Compound 6b
HRMS spectrum (ESI)

ku71212_sfc-179-1_d_ve4238 #1-23 RT: 0.00-0.19 AV: 23 NL: 1.36E7

T: FTMS + ¢ ESI Full ms [180.00-600.00]
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HRMS spectrum (ESI daughter ion)

ku71212_sfc-179-1_d_ve4239 #1-45 RT: 0.00-0.20 AV: 45 NL: 3.03E6
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"H NMR (499.9 MHz; DMSO-d,) S
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,)
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Compound 6¢

HRMS spectrum (ESI)

ku70694_sfc-167-1_d_ve3797 #1-23 RT: 0.00-0.20 AV: 23 NL: 5.48E6
T: FTMS + ¢ ESI Full ms [100.00-700.00]
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HRMS spectrum (ESI daughter ion)

ku70694_sfc-167-1_d_ve3798 #1-45 RT: 0.00-0.20 AV: 45 NL: 1.61E6
T: FTMS + ¢ ESI Full ms2 293.10@cid45.00 [80.00-310.00]

100

N ©® ® © ©
o o o o a

~
=}

65

50

45

BRSNS N W
o o o o o

&

| “ L\

15404210 166.06883

w‘l -
350

179.03742

191.03745

259.10018

276.06130

1] Ll ‘
bt
140

o
©
=}

160



9¢'L

'H NMR (499.9 MHz; CDCl,)
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'H NMR (499.9 MHz; CDCl,)
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'H NMR (499.9 MHz; CDCl,)
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'H NMR (499.9 MHz; CDCl,)
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"C NMR (125.7 MHz; CDCl,) N SR
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Compound 6d
HRMS spectrum (ESI)

ku66055_rg-56_ft24616 #1-30 RT: 0.00-0.27 AV: 30 NL: 5.99E6
T: FTMS + ¢ ESI Full ms [100.00-800.00]
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HRMS spectrum (ESI daughter ion)

ku66055_rg-56_ft24617 #1-30 RT: 0.00-0.32 AV: 30 NL: 2.52E6
T: FTMS + ¢ ESIFull ms2 319.15@cid65.00 [85.00-340.00]
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'H NMR (399.8 MHz; CDCl,)
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'H NMR (399.8 MHz; CDCl,)
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'H NMR (399.8 MHz; CDCl,)
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'H NMR (399.8 MHz; CDCl,)

80°¢

€91
o'l

I}IH
~N
H3C/O
6e

wo.v&

15 L5 09°F 86'6

6l

2.0 1.5 1.0 0.5 Chemical Shift (ppm)

2.5

3.0



'C NMR (100.5 MHz; CDCl,)
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Compound 6e

HRMS spectrum (ESI)

ku66333_rg68_ve105 #1-17 RT: 0.00-0.20 AV: 17 NL: 2.34E5
T: FTMS + ¢ ESI Full ms [100.00-700.00]
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'H NMR (499.9 MHz; CDCl,)
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'H NMR (499.9 MHz; CDCl,)
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'H NMR (499.9 MHz; CDCl,) 8
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"C NMR (125.7 MHz; CDCl,)
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Compound 7a

HRMS spectrum (ESI)

ku66566_rg-69_d_ve324 #1-45 RT: 0.00-0.20 AV: 45 NL: 2.66E7
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"C NMR (125.7 MHz; CDCl,)
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Compound 7b
HRMS spectrum (ESI)

ku66519_rg-73_d_ve275 #1-28 RT: 0.00-0.19 AV: 28 NL: 4.95E6
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'H NMR (499.9 MHz; DMSO-d,)
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Compound 8a

HRMS spectrum (ESI)

ku74011_sfc-222_d_ve6275 #1-49 RT: 0.00-0.20 AV: 49 NL: 4.96E7
T: FTMS + ¢ ESI Full ms [100.00-800.00]
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ku74011_sfc-222_d_ve6276 #1-47 RT: 0.00-0.20 AV: 47 NL: 4.18E6
T: FTMS + ¢ ESI Full ms2 287.20@cid40.00 [75.00-310.00]
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,)
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Compound 8b
HRMS spectrum (ESI)

ku74010_sfc-217_d_ve6273 #1-50 RT: 0.00-0.20 AV: 50 NL: 3.18E7

T: FTMS + ¢ ESI Full ms [100.00-800.00]
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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NNNHZ
2 N
o N
» Z
©
o}
el P
D
»| P Cl
8c
o
o -~
S -
1) o~
1%}
o
Qe
5 o}
R )
<
© 0
~ &
N
S 0
©
0
N
o R o
N S ~ S
o
o)} @ 0 N
(o] N [Te)
o -
@™ N
0
~
[T} o
© 0
I}
1%}

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 Chemical Shift (ppm)



Compound 8c

HRMS spectrum (ESI)

ku70812_sfc-170-2_d_ve3868 #1-25 RT: 0.00-0.20 AV: 25 NL: 1.13E7
T: FTMS + ¢ ESI Full ms [100.00-600.00]
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,)
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Compound 9a

HRMS spectrum (ESI)

ku74013_sfc-224_d_ve6279 #1-50 RT: 0.00-0.20 AV: 50 NL: 7.99E7
T: FTMS + ¢ ESI Full ms [100.00-800.00]
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HRMS spectrum (ESI daughter ion)

ku74013_sfc-224_d_ve6280 #1-47 RT: 0.00-0.20 AV: 47 NL: 3.28E7
T: FTMS + ¢ ESI Full ms2 298.20@cid40.00 [80.00-320.00]
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'H NMR (499.9 MHz; DMSO-d,)

3.33

9b

6'-(p-Tolyl)-7'H-spiro[cyclohexane-1,8'-tetrazolo[1,5-b]pyridazine]
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'H NMR (499.9 MHz; DMSO-d,)

9b

7.99

8.01

7.41
7.39

7.99
——— 576

o
(=]

L S

8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 71 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 6.0 5.9 5.8 5.7 Chemical Shift (ppm)

[1 99 —
[ 0.10




3.33

'H NMR (499.9 MHz; DMSO-d,)
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2.41

'H NMR (499.9 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,)
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Compound 9b
HRMS spectrum (ESI)

ku74012_sfc-223_d_ve6277 #1-50 RT: 0.00-0.20 AV: 50 NL: 7.65E7
T: FTMS + ¢ ESI Full ms [100.00-800.00]
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HRMS spectrum (ESI daughter ion)

ku74012_sfc-223 d_ve6278 #1-47 RT: 0.00-0.20 AV: 47 NL: 3.94E7
T: FTMS + ¢ ESI Full ms2 282.20@cid40.00 [75.00-310.00]
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,)
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Compound 9c

HRMS spectrum (ESI)

ku71598_sfc-185_d_ve4465 #1-25 RT: 0.00-0.20 AV: 25 NL: 3.12E7
T: FTMS + ¢ ESI Full ms [100.00-1000.00]
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HRMS spectrum (ESI daughter ion)

ku71598_sfc-185_d_ve4466 #1-46 RT: 0.00-0.20 AV: 46 NL: 1.72E7
T: FTMS + ¢ ESI Full ms2 302.10@cid40.00 [80.00-320.00]
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'H NMR (799.7 MHz; DMSO-d,)
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'H NMR (799.7 MHz; DMSO-d,)
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'H NMR (799.7 MHz; DMSO-d,)
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"H NMR (799.7 MHz; DMSO-d,) 23 &
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'H NMR (799.7 MHz; DMSO-d,)
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'C NMR (201.1 MHz; DMSO-d,)

39.40

-N
|\
N
| o
~.N o
o|®
o))
o
.0
H3C
10a
o
I3V
—|o®
o|l™m
o))
o
e
) 0
888 g
& T 3
3 N <
8 & by
R =
Q 9
8 o & SRS o ¢
- = 23 I~ © ©
Lo o< oy < S
M w " L ~| P < ©
T o S| © o
h <[] o o S
’ ‘ ‘ I L seipdanc I .
\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\“\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\“\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 Chemical Shift (ppm)



'C NMR (201.1 MHz; DMSO-d,)
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Compound 10a
HRMS spectrum (ESI)

ku73635_sfc-209-2_d_ve5902 #1-51 RT: 0.00-0.20 AV: 51 NL: 1.62E8
T: FTMS + ¢ ESI Full ms [100.00-1000.00]
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HRMS spectrum (ESI daughter ion)

ku73635_sfc-209-2_d_ve5903 #1-47 RT: 0.00-0.20 AV: 47 NL: 9.24E7
T: FTMS + ¢ ESI Full ms2 373.20@cid40.00 [100.00-400.00]
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,)
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Compound 10b
HRMS spectrum (ESI)

ku73537_sfc-207_d_ve5791 #1-50 RT: 0.00-0.20 AV: 50 NL: 4.03E7
T: FTMS + ¢ ESI Full ms [100.00-1000.00]
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HRMS spectrum (ESI daughter ion)
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'H NMR (499.9 MHz; DMSO-d,)

3.33

%
0.00

Cl

10c

6-(4-Chlorophenyl)-3-phenyl-7H-spiro[[1,2,4]triazolo[4,3-b]pyridazine-8,1'-cyclohexane]
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'H NMR (499.9 MHz; DMSO-d,)
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'H NMR (499.9 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,)
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'C NMR (125.7 MHz; DMSO-d,)
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Compound 10c
HRMS spectrum (ESI)

ku73296_sfc-206_d_ve5779 #1-48 RT: 0.00-0.20 AV: 48 NL: 1.67E7
T: FTMS + ¢ ESI Full ms [100.00-1000.00]

100+ 377.15255
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HRMS spectrum (ESI daughter ion)

ku73296_sfc-206_d_ve5780 #1-46 RT: 0.00-0.20 AV: 46 NL: 1.48E7
T: FTMS + ¢ ESI Full ms2 377.20@cid35.00 [100.00-400.00]

100+ 226.13400
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