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| - NMR and mass spectrum of compounds 2a-d, 3a-d, 4a-d and 5a-d
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Figure S1. *H NMR spectrum of compound 2a in DMSO-ds.
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Figure S2. 3C NMR spectrum of compound 2a in DMSO-d6.
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Figure S3. 13C NMR DEPT 135 spectrum of compound 2a in DMSO-ds.
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Figure S4. MS-ESI(+) spectrum of compound 2a.
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Figure S5. *H NMR spectrum of compound 2b in DMSO-ds.
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Figure S6. 13C NMR spectrum of compound 2b in DMSO-de.
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Figure S7. 13C NMR DEPT 135 spectrum of compound 2b in DMSO-de.
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Figure S8. MS-ESI(+) spectrum of compound 2b.
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Figure S9. 'H NMR spectrum of compound 2c¢ in CDCls.
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Figure S10. 3C NMR spectrum of compound 2c in CDCls.
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Figure S11. COSY (*H/*H) spectrum of compound 2¢ in CDCls.
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Figure S12. MS-ESI(+) spectrum of compound 2c.
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Figure S13. *H NMR spectrum of compound 2d in CDCls.
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Figure S14. 3C NMR spectrum of compound 2d in CDCls.
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Figure S15. COSY (*H/*H) spectrum of compound 2d in CDCls.
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Figure S16. MS-ESI(+) spectrum of compound 2d.
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Figure S17. *H NMR spectrum of compound 3a in DMSO-ds.
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Figure S18. 3C NMR spectrum of compound 3a in DMSO-ds.
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Figure S19. 3C NMR DEPT 135 spectrum of compound 3a in DMSO-de.
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Figure S20. MS-ESI(+) spectrum of compound 3a.
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Figure S21. 'H NMR spectrum of compound 3b in DMSO-ds.
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Figure S22. 13C NMR spectrum of compound 3b in DMSO-ds.
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Figure S23. 3C NMR DEPT 135 spectrum of compound 3b in DMSO-ds.
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Figure S24. MS-ESI(+) spectrum of compound 3b.
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Figure S25. IH NMR spectrum of compound 3c in CDCls.
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Figure S26. 3C NMR spectrum of compound 3c in CDCls.

T
110

S14



f1 (ppm)

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5
2 (ppm)

Figure S27. COSY (*H/*H) spectrum of compound 3c in CDCls.
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Figure S28. HSQC (*H/*3C) spectrum of compound 3c in CDCls.
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Figure S29. HMBC (*H/*3C) spectrum of compound 3c in CDCls.
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Figure S30. MS-ESI(+) spectrum of compound 3c.
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Figure S32. 3C NMR spectrum of compound 3d in CDCls.
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Figure S33. HSQC (*H/13C) spectrum of compound 3d in CDCls.
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Figure S34. MS-ESI(+) spectrum of compound 3d.
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Figure S36. 3C NMR spectrum of compound 4a in DMSO-ds.
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Figure S37. HSQC (*H/13C) spectrum of compound 4a in DMSO-ds.
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Figure S38. MS-ESI(+) spectrum of compound 4a.
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Figure S39. IH NMR spectrum of compound 4b in DMSO-de.
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Figure S41. 3C NMR DEPT 135 spectrum of compound 4b in DMSO-ds.
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Figure S42. MS-ESI(+) spectrum of compound 4b.

S22



Br

290y
Nwo.vW
T0T'H

856'Y
mhm.vW
L66'%

€18°L
08,
€¥8°L
0S88°L
#00°8
moo.w/
P€0'8
mmo.ww
059'8
mmm.ww
£59°8
cEL'8
SEL'8

=11'¢C

=11'¢C

=C0'T
=€0'T

400'T
“zo't

4.0 3.5 3.0 25 20 1.5 1.0 0.5 00 -05

4.5

10.5 100 95 9.0 85 8.0 75 7.0 6.5 6.0 5.5

11.0

1.5

f1 (ppm)
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Figure S45. 3C NMR DEPT 135 spectrum of compound 4c in DMSO-de.
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Figure S46. MS-ESI(+) spectrum of compound 4c.

S24



N—=HONMOWMN O OO~ T
QOUWLMM—AO = WO — QN QN LW
MMM MMmMnmMmAN ]
€5 00 00 06 0 W W NN N N T
—_—— e -~
4 3
= =\ 2
N
</
AN N Br
NO,
J‘ . - |
g g g g 3
— o~ — o~ o~

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
120 1.5 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0 -1.5
1 (ppm)

Figure S47.'H NMR spectrum of compound 4d in DMSO-ds.

N=MmWOLW0nonN

M=l ANM n o

LN QR =

RGO T S © N

MmMmMmANNANAN < o

o H A n [l

SN SN S [

P!
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)

Figure S48. 13C NMR spectrum of compound 4d in DMSO-ds.
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Figure S49. 13C NMR DEPT 135 spectrum of compound 4d in DMSO-ds.
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Figure S50. MS-ESI(+) spectrum of compound 4d.
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Figure S53. 13C NMR DEPT 135 spectrum of compound 5a in DMSO-ds.
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Figure S54. MS-ESI(+) spectrum of compound 5a.
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Figure S57. 13C NMR DEPT 135 spectrum of compound 5b in DMSO-ds.
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Figure S58. MS-ESI(+) spectrum of compound 5b
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Figure S61. COSY (*H/*H) spectrum of compound 5c¢ in CDCls.
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Figure S62. HSQC (*H/*3C) spectrum of compound 5c¢ in CDCls.
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Figure S63. MS-ESI(+) spectrum of compound 5c¢
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Figure S64. 'H NMR spectrum of compound 5d in CDCla.
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Figure S65. 13C NMR spectrum of compound 5d in CDCla.
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Figure S66. HSQC (*H/*3C) spectrum of compound 5d in CDCls.
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Figure S67. MS-ESI(+) spectrum of compound 5d.
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Il - NMR and mass spectrum of compounds 6, 7a-d, 8 and 9
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Figure S68. 'H NMR spectrum of compound 6 in DMSO-ds.
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Figure S69. 13C NMR spectrum of compound 6 in DMSO-de.
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Figure S70. 3C NMR DEPT 135 spectrum of compound 6 in DMSO-ds.
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Figure S71. MS-ESI(+) spectrum of compound 6.
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Figure S72. *H NMR spectrum of compound 7a in DMSO-ds.
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Figure S73. 3C NMR spectrum of compound 7a in DMSO-ds.
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Figure S74. 3C NMR DEPT 135 spectrum of compound 7a in DMSO-de.
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Figure S75. HSQC (*H/*3C) spectrum of compound 7a in DMSO-ds.
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Figure S76. MS-ESI(+) spectrum of compound7a.
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Figure S77. 'H NMR spectrum of compound 7b in CDCls.
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Figure S78. 3C NMR spectrum of compound 7b in CDCla.
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Figure S79. HSQC (*H/*3C) spectrum of compound 7b in CDCls.
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Figure S80. COSY (*H/*H) spectrum of compound 7b in CDCls.
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Figure S81. MS-ESI(+) spectrum of compound 7b.
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Figure S84. 3C NMR DEPT 135 spectrum of compound 7c¢ in DMSO-de.
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Figure S85. MS-ESI(+) spectrum of compound 7c.
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Figure S88. 3C NMR DEPT 135 spectrum of compound 7d in DMSO-ds.

19-Feb-2019 10:57:50

GN-CB 32 (0.385) Sm (SG, 5x2.00); Cm (32:88) TOF MS ES+
100+ 353.3 1.10e4
381.3
2
288.3
316.4
382.4
o443 M 4153 52665546
P IR W N I 1 Y1 TP YOO O VR . s

100 200 300 400 500 600 700 800 900 1000 1100 ‘ 12|00 13:00
Figure S89. MS-ESI(+) spectrum of compound 7d.
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Figure S93. MS-ESI(+) spectrum of compound 8.
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Figure S96. 3C NMR DEPT 135 spectrum of compound 9 in DMSO-ds.
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'Figure S97. MS-ESI(+) spectrum of compound 9.
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[l - NMR and mass spectrum of compounds 12a-e
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Figure S98. 'H NMR spectrum of compound 12a in DMSO-ds.
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Figure S100. 13C NMR DEPT 135 spectrum of compound 12a in DMSO-ds.
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Figure S101. MS-ESI(+) spectrum of compound 12a.
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Figure S102. *H NMR spectrum of compound 12b in DMSO-ds.
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Figure S105. MS-ESI(+) spectrum of compound 12b.
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Figure S108. 13C NMR DEPT 135 spectrum of compound 12c in DMSO-ds.
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Figure S109. MS-ESI(+) spectrum of compound 12c.
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Figure S111. 13C NMR spectrum of compound 12d in DMSO-ds.
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Figure S112. 13C NMR DEPT 135 spectrum of compound 12d in DMSO-ds.
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Figure S113. COSY (*H/*H) spectrum of compound 12d in DMSO-ds.
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Figure S114. HSQC (*H/*3C) spectrum of compound 12d in DMSO-ds.
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Figure S116. 'H NMR spectrum of compound 12e in DMSO-de.
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Figure S117. 13C NMR spectrum of compound 12e in DMSO-ds.
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Figure S118. 13C NMR DEPT 135 spectrum of compound 12e in DMSO-ds.
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Figure S119. MS-ESI(+) spectrum of compound 12e.
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IV - NMR and mass spectrum of compounds 13
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Figure S120. *H NMR spectrum of compound 13 in DMSO-ds.

6.0

7.0

7.5

8.5

9.5

12.0 11.5 11.0 10.5 10.0

TPt —

70T OC

8T0°T9 —

T08'TL —

795°90T —
$98°STT

SELOTT L
0S£'2eT
JVALTA RN
9/9°92T 7,
190°6CT /
69£°9€T —
(86251 /f
v66°6€T N
1£6°0bT

[4 VA TAS

YOb 19T —

T
90

T
100
f1 (ppm)

Figure S121. 13C NMR spectrum of compound 13 in DMSO-ds.
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Figure S122. COSY (*H/*H) spectrum of compound 13 in DMSO-ds.
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Figure S123. HSQC (*H/*3C) spectrum of compound 13 in DMSO-de.
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Figure S124. MS-ESI(+) spectrum of compound 13.
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