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1. Copies of *H and **C NMR spectra for compounds 8a-0
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Figure 1. 'H NMR (300 MHz, DMSO-ds) (8a).
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Figure 2. ®C NMR (300 MHz, DMSO-ds) (8a).
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Figure 3. Mass (8a).
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Figure 4. IR (8a).
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Figure 5. '"H NMR (300 MHz, DMSO-ds) (8b).
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Figure 6. *C NMR (300 MHz, DMSO-ds) (8b).
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Scan 227 (1.863 min): 640151980
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Figure 7. Mass (8Db).
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Figure 8. IR (8b).
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Figure 9. '"H NMR (300 MHz, DMSO-dg) (8c).
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Figure 10. **C NMR (300 MHz, DMSO-dg) (8c).
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Figure 11. Mass (8c).
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Figure 12. IR (8c).
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Figure 13. *C NMR (300 MHz, DMSO-dg) (8d).
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Figure 14. *C NMR (300 MHz, DMSO-dg) (8d).

S12




Feusissg
850000
800000
750000
700000
6500001
600000 |
550000
500000
450000
400000

350000

200000
150000
100000

50000

300000/

250000!

55

91

105

127

140

153

ol gl

167

’ﬁﬁ”fmﬁ

Scan 157 (1.343 min): 64015196.0
315

g
244 |
272

286
|| ||||H u

3343493’52 M ‘
|I| \|| |I.‘ I.. bkl

Lottt

441 459 ‘L

Me

473

T
60

80

T
100 120 140 160 130 200 220 240 260 230 300 320 340 360 380 400 420 440

T 'r T
460 480 500 520 540 560 580 600

Figure 15. Mass (8d).
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Figure 16. IR (8d).
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Figure 17. "H NMR (300 MHz, DMSO-dg) (8e).

/EE00°S
/59007
/BE0O " T
/7v00° 1
I\ll

r100°7

—~0700°7

f

£900°7
cc00' 7t

)

[edbajug

ppm




108"
091"
6vG
G90°
68e"
L69’
VL6’
¢Ge’
0€G”
L08"
G800’
EQE”
0c6”
45158
418
Gee

€8L°
LLL
18"
00¢e”
09e”
Ggs’
VER’
Sro
GEE"
9BE
6€E9
EEG”
806"
690"
8rs’
EGE
ELL”
Lie’
€eL’

0¢
6¢

‘62

13

8E
8€
B6€

6€
6E
oy
ov
Ev
6y
€9

811
4
vel
L2l
Lel
Lel
Lel

‘821

2El
_mmﬁwl
.mmﬁ\

vm«\\!
GEl

Syl
EGT—

LGT—

E9l—

L8} —"

Wl—

wdd

8e

T

—

I
100

1
150

_—

Figure 18. *C NMR (300 MHz, DMSO-dg) (8e).

S15



Me

407

315

Scan 115 (1.031 min): 65015369.D0

3500000/

|Abundance

4000000

8e

518
503 %%
480 500 520 _

447
481
440 460

T

419
b
420

272

244

400

377
. P

Tl

362
334 349
/340 360 380

T

320

286
I 1
280 300

I

I
I
|

t
260

'

Figure 19. Mass (8e).
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Figure 20. IR (8e).
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Figure 21. 'H NMR (300 MHz, DMSO-ds) (8).
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Figure 22. **C NMR (300 MHz, DMSO-dg) (8f).
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Figure 24. IR (8f).
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Figure 25. 'H NMR (300 MHz, DMSO-ds) (8g).
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Figure 26. *C NMR (300 MHz, DMSO-dg) (8g).
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Figure 28. IR (8g).
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Figure 29. "H NMR (300 MHz, DMSO-dg) (8h).
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Figure 30. *C NMR (300 MHz, DMSO-ds) (8h).
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Figure 31. Mass (8h).
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Figure 32. IR (8h).
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Figure 34. °C NMR (300 MHz, DMSO
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Figure 36. IR (8i).
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Figure 38. **C NMR (300 MHz, DMSO-dg) (8j).

S30



Abundance
3200000

3000000/
2800000
2600000/
2400000/
2200000,
2oooooo
13000005
1sooooo§
| 14D01:)CMJE
1200000
1oooooo
| oo
[ [

200000

55
41

| &7

91

| 105

143

Scan 181 (1.713 min): 65015434.D

334

244 272

301 320

167
| 155 | 183 2?3.2172?0 | 257 | 286

363 |

417

01_' --‘ : T g -t AN - - —r S
m/iz—> 20 40 60 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540

Figure 39. Mass (8)).

100

an o~ \“.Nw % /\'"'\"#7“'/“\\ e A A Ko «MA/\"/\/‘F\. /A/v*// ) \ /7 {\‘ n \ J
e \ of / F | Y

90
—

Transmittance [%]
40 50 60 70

30

70668 —
648.33 —

‘ ‘ | ( \I [ L

| \ \ N\ \ \

| \ \ \ \ \

RIREARRRARN )

b S 583 38 2}‘83838«\‘0(\:«8«

8] D ®© O VO T ONO BOANDW=HNOROAN
S8 R 2885 SBEELBUBIgengey

23 Torw IOQRQNCCEEFGooRDN

3500 3000 2500 2000 1500 1000

Wavenumber cm-1

S31




Figure 40. IR (8j).
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Figure 41. 'H NMR (300 MHz, DMSO-dg) (8K).
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Figure 44. IR (8K).
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Figure 46. *C NMR (300 MHz, DMSO-dg) (8I).
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Figure 48. IR (8I).
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Figure 49. 'H NMR (300 MHz, DMSO-ds) (8m).
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Figure 50. **C NMR (300 MHz, DMSO-dg) (8m).
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Figure 52. IR (8m).
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Figure 53. 'H NMR (300 MHz, DMSO-ds) (8n).
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Figure 54. °C NMR (300 MHz, DMSO-ds) (8n).
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Figure 56. IR (8n).
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Figure 58. 'H NMR (300 MHz, DMSO-ds) (80).
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Figure 59. Mass (80).
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Figure 60. IR (80).

2. Copies of *H and **C NMR spectra for compounds 10a-|
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Figure 61. 'H NMR (300 MHz, DMSO-ds) (10a).

2v586°9

10EE0" ¢ ——

6LE2) L
298p1 " L——

P589E " (——
ELE6E L
OELIY " Lo




9/8've
Gee'ce
£80°8C
GGE 82
€99°8E
Iv6 " 8E
612 6€E

L6V 'BE
GLL 6E
€60 0F
TEE 0OF
110wy
860°¢cS
Ser'69 —

I\

0£6 611
£15 12}
559°€2t
v16 V2l
L6V G21
292" 121
To7 22l
166" L21
g/2°821
829821
85 621—
655" OET
£6L° 0T
£60°€EET
b8y EET
9€L SET
226 Ept
€64 9p1
£12°6G1
91y 897
865" L1

N=SSS

wdd

4569 E2)

BGL 62

6SG 0B} ———n
EBL OE}—"

£6)°EET
vep EE}—

A

Py

{

ﬁWM‘WMwnﬁ&VHN

WY
"\w“'fﬁ ¥

L

( \w‘.\‘j

J

i’

i

A N

B E—

e -

—_—

o

- T - v 7 v T =T

50

00

-

Ay
17\

200

pem

Figure 62. *C NMR (300 MHz, DMSO-dg) (10a).
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Figure 65. '"H NMR (300 MHz, DMSO-dg) (10b).
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Figure 66. **C NMR (300 MHz, DMSO-dg) (10b).
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Figure 68. IR (10b).
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Figure 69. 'H NMR (300 MHz, DMSO-ds) (10c).
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Figure 70. **C NMR (300 MHz, DMSO-dg) (10c).
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Figure 72. IR (10c).
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Figure 73. 'H NMR (300 MHz, DMSO-ds) (10d).
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Figure 74. **C NMR (300 MHz, DMSO-dg) (10d).
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Figure 77. 'H NMR (300 MHz, DMSO-ds) (10g).
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Figure 78. *C NMR (300 MHz, DMSO-dg) (10e).
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Figure 81. "H NMR (300 MHz, DMSO-dg) (10f).
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Figure 82. *C NMR (75 MHz, DMSO-ds) (10f).

S63



Abundance

3500000 MeO

1500000
143

1000000

41

7

105

230244259

316

398

420

301
| Tl ezl
382
o L, ‘[1#.‘ J."Sﬁh JJL,L A i, J I P 1L 443 460474488 || 524538552 578

iy e EARSS RAAAE St es Bt T -
—> 40 60 80100120140160130200220240260230300320340360350400420440460480500520540560580630620640660
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Figure 84. IR (10f).
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Figure 85. 'H NMR (300 MHz, DMSO-dg) (10g).

Te——

EV00 v
— PEOO'T
=~ (600"}
— 29001

—~rioo¢e
NS8400" 1

G001

oot

[edbaijul

Y

ppm

2900 1

S65



Erc 0c
il 0e
198°re
ETE"GE
£80°8Bc
v9E '8¢
99" BE
EF6 BE
fce 6E
66V "BE
9LL°BE
rG0 Ok
EEE OF
lELER
rS6° 16
82E°69

cBL°BL1
06ec Icl
I19 ECl
0/E°Gcl
791 L2l
LGP Lel
LI1E B
005°8cT
8r9-6ci
LPB OET
0871 'cET
8LV CET
665 CETL
BE6 CET
LBO VET
B859°9€7
016" EVT
000°Gr1
¢Gp PGl
861891
EEG /1

wdd

f i

/p/".’ J;'v‘u,‘(\v;»‘-‘.‘w' Wi

vy v,c\\v;“g, ')

e

At
"

"

{0

/\h

e \,ﬁ%‘,}h’ v N f\"h"r#‘r'/#:

W

b

\

!

—

—

—

150

200

ppm

Figure 86. *C NMR (300 MHz, DMSO-dg) (10g).
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Figure 90. *C NMR (300 MHz, DMSO-dg) (10h).
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Figure 102. *C NMR (300 MHz, DMSO-ds) (10K).
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Figure 105. *H NMR (300 MHz, DMSO-dg) (10l).

S80



980 've
B6SE 82

£89°8E .NNNH
pr6 8E
222 6t
005 6€
BLLBE
550" 0F
PEE OV

EE9'6G —
[2E 0L ——

1Sr 01T
Hd212]
et
¥80°811
L9¥ 02T
£EB8°0cT
Ige"1et
098 ect
GLEECI-
92162l
L0E°GeT

819°927
mmm.mmﬁummwu
005821

L0462t
P9 0ET
EcS IET
997 'cel
Ic6'cel
v60 SET
vEB EVI
EEB SrI
89€ " /G1
6c5 891
LeEELY

wdd

N

50

I
100

T
150

e
200

—T
ppm

Figure 106. *C NMR (300 MHz, DMSO-dg) (101).
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Figure 108. IR (10I).
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3. X-ray Crystallography: CIF in separate file.
Crystallographic data 8a (CCDC 1010288) and 10j (CCDC 1053522)

The CCDC deposition number for compound 8a is 1010288. Formula: C3yH2N4O,. Unit Cell

Parameters: a = 8.1907(16), b = 9.4346(19), ¢ = 32.024(6), space group P21/c.

Figure 109. ORTEP diagram of spiro compound 8a.
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The CCDC deposition number for compound 10j is 1053522 Formula: CssH3oN4O,. Unit Cell

Parameters: a = 11.299(2), b = 11.724(2), ¢ = 14.051(3), space group P-1.

Figure 110. ORTEP diagram of spiro compound 10j.
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