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1. General Materials and Methods

All reactions, unless otherwise indicated, were carried out in single-neck, round-bottom flasks fitted with
a rubber septum and equipped with a magnetic stir bar. Air or water-sensitive solvents were transferred
via a syringe. When required, solvents were degassed by bubbling nitrogen through a needle. A rotary
evaporator concentrated the resulting organic layers at 45-70 °C under reduced pressure. The progress of
the reaction was monitored with thin-layer chromatography (TLC) using a silica gel 60 F254 aluminum
sheet. Visualization was performed with a 254 / 365 nm UV light source (Camag, Switzerland), generally
followed by immersion in potassium permanganate (KMnOs) or iodine vapor, as appropriate. Upon
completion of the reaction, the crude products were prepared with a suitable procedure and finally dried
and purified by column chromatography to provide a pure product.

The FTIR spectrum of the compounds was obtained by the KBr technique using an FTIR spectrometer
(IRTracer-100 Shimadzu, Japan). The NMR spectrum was performed using an Ascend TM600/Advance III
HD, Bruker, Switzerland. The spectrum of compounds was taken from the 4000 cm to 650 cm™ wave
number range. ESI-TOF-MS was performed using a time-of-flight mass spectrometer (micrOTOF-Q-II,
BrukerDaltonics, Germany). The ESI system positive-ion mode generated 200-800 m/z. The optimized mass
spectrometric conditions included a gas temperature of 350 °C and a drying gas flow rate of 10.0 L/min.
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2. 'H-NMR spectrum of synthetic compounds
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Figure S1 'H-NMR spectrum of compound 2a
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Figure S2 '"H-NMR spectrum of compound 2b
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3. BC-NMR spectrum of synthetic compounds
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Figure S14 C-NMR spectrum of compound 2b
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Figure $19 BC-NMR spectrum of compound 2g
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Figure 520 C-NMR spectrum of compound 2h
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4. LCMS spectrum of synthetic compounds

Mass spectroscopy condition

The LC-ESI-MS/QTOEF-MS system consists of HPLC unit 1260 infinity series (Agilent
Technologies, Waldbronn, Germany) coupled with an ultra-high-definition accurate
mass spectrometer (Agilent Technologies, Singapore). One microliter was injected to the
system at a flow rate of 0.5 mL/min. The column temperature was maintained at 35 °C.
The mobile phase consisted of A (0.1% formic acid in type I water, v/v) and B (0.1% formic
acid in acetonitrile, v/v). The isocratic elution was 50% of mobile phase A. The dual
electrospray ionization (ESI) source was operated in positive modes. The ESI condition
was as follows: drying gas (gas N2) temperature, 350 °C; gas flow rate, 10 L/min; nebulizer
pressure, 30 psig; mass range, 200-800m/z; scan rate, 4 spectra/s; capillary voltage, 3500

V; skimmer voltage, 65 V; octapole RFV, 750 V; and fragment voltage, 50 V.

S28



x108
1

08
0.3

07

05
04
0.3
02

01

+ES| Scan (0.182 min) Frag=100.0V NP3B 0D1.d

2751753

2390658 21

3650780 |

395.1962 e
4331523 | 4850784 5261636 A

639.2466
L.

7071679

782125 79007

200 220 240 260 280 300 220 340

360

38D 40D 420 440 460 48D BOD  B2D 54D 56D 520 60D

Counts vs. Mass-o-Charge (miz)

Figure 525 Mass spectrum (MS-ESI) of compound 2a

620

640

660

620

00 720

740

76D

780

800

x108

12
11

09
038
07
06
05
04
03
02
01

[+ESI Scan (0.171-0.184 min, 4 Scans) Frag=100.0V SRT28 001.d

343

239.0703

2161073 268.1038 3162836 1

0364

381.0516 4161855  447.1227 4771333 541.0998

603.1336

640.0447

707.1681

635.1854 I 723.1414

775.0811

200 220 240 260 280 300 30 340

%0 3t

430 440 460 480 500 50 540 560 580 600

Counts vs. Mass-to-Charge (miz)

400

Figure 526 Mass spectrum (MS-ESI) of compound 2b

x10€

18
16

0.8
06
0.4
02

620

640

660

680

00 720

740

760

780

800

+ESI Scan (0.152 min) Frag=100.0V NP2B 001.d

2001108 253.0853 3051488 3430

554

| 3730838 4161842 4471210 4771319 5412305

£38 2539

6862156

73515978

| 7511712

782.2855

200 220 240 260 280 300 30 34D

420 44D 460 480 500 520 540 560 580 600

Counts vs. Mass-to-Charge (mz)

360 380 400

Figure S27 Mass spectrum (MS-ESI) of compound 2¢

S29

620

40

B60

680

700

720

740

760

780

800




0% [<ESI Sean (0105 min) Frag=100.0V epd7 001.d

13 343.0851

03 239.0702

2751750
Ol soromn 117038 tamgers 1579350 183.1018 2141448 2531388 I 2971580 3181912 | SadI7783 341 0523 4161348 4471218 4841844

== o ==
100 110 120 130 140 150 160 170 180 180 200 210 220 230 240 250 260 270 280 280 300 310 320 330 340 350 360 370 30 3IB0 400 410 420 430 440 450 460 470 480 480 500
Counts vs. Mass-to-Charge mz)

Figure 528 Mass spectrum (MS-ESI) of compound 2d

x10 € |+ES| Scan (0.150 min) Frag=1000Y SRT76 001.d

3590813

b 730.1569

01
215,104 2550644 2510450 3430084 ) 397.0473 AT smtee 7. 1430 §121395  646.1842 ), 7551305

200 220 240 260 280 300 320 340D 360 38D 40D 420 440 460 480 50D 520 540 56D 5BD 60D €20 64D 66D €BD  FOD 720 74D V6D 78D BOD
‘Counts vs. Mass-to-Charge (miz)

Figure 529 Mass spectrum (MS-ESI) of compound 2e

x10 § |+ESI Scan (0.08%-0.105 min, 5 Scans) Frag=100.0V SRT83C 001.d

353.0910
1.8

16
14
12

08
08
04

02 156.1381 2631174

2550648 " 7301564
o " a4 T 3381607 | 3310728 4242124 | sl 567.1428 629.1426 T 7823013 2431829 5353147 547.2088

00 125 150 175 200 2256 280 275 30D 325 350 375 400 425 450 475 500 525 550 5/5 60D 625 65D 6/5 V00 725 750 775 800 825 8BS0 875 500 525 95D G5 1000
Counts vs. Mass-to-Charge (miz)
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Figure 534 Mass spectrum (MS-ESI) of compound 2j

S31




x10 5 |+ESI Scan (0201 min) Frag=100.0V SRT74B 001 d
1.3

12 2730757

o2 HO o]

0.8
o © H()
06

05
0.4
0.3
0.2+ 375.0857
01

L0080 R, ‘\\. 3941283 4221581 4721374 45 1507 S go5 peor 5481251

200 230 240 260 280 300 330 3% 360 380 400 430 440 480 480 5D 520 540 560 580 600 620 64D 660 680 70D 720 7éD 78D 78D
Counts vs. Mass-o-Charge (m'z)

Figure S35 Mass spectrum (MS-ESI) of compound 3i

x10 8 |+ESl Scan (0.072-0.081 min, 4 Scans) Frag=100.0V Cpd A-1001.d

2470601

i3 HO o)

o W
08

04
2680421
L 3580011 2471295 515.0846

1320812
o sl Ll ik 1L N N VORI 1 £63.4528

00 126 160 175 200 225 250 275 300 35 350 36 400 425 450 4/5 500 525 660 5/5 GUD 625 GO0 675 700 725 750 7/5 B0 EA6 B0 B/5 SO0 825 S50 95 1000
Counts vs. Mass-to-Chargs (miz)

Figure $S36 Mass spectrum (MS-ESI) of compound 4
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