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Experimental section

X-ray Crystallographic Analysis of Compounds 1 and 3: Two suitable crystals of compounds
1 and 3 were obtained by recrystallization in MeOH and were measured on a Bruker D8 venture
diffractometer equipped with an APEXII CCD using Cu Ko radiation (1 = 1.54178 A) at 296(2) K.
The APEX2 Software Suite was used for cell refinement and data reduction. The structure was
refined with full-matrix least-squares calculations on 2 using SHELXL-2014/7.!

Crystal data for 1: C21Ha230s, M = 360.43, triclinic, space group P, a = 6.2053(2) A, b =
8.5119(2) A, ¢ =9.3471(3) A, o= 84.014(2)°, B=76.948(2)°, y=71.401(2)°, V' =455.55(2) A3, Z =
1, Dealed = 1.314 g/em?®, 11 (Cu Ko) = 1.542 mm™!, F(000) = 194, 9181 reflections measured (4.859°
<60<66.572°), 3054 unique, which were used in all calculations. The final stage converged to R1 =
0.0445 (WwR> =0.1017) for 2677 observed reflections [with /> 20(/)] and 239 variable parameters,
and R1 = 0.0571 (wR2 = 0.1050) for all unique reflections and GOF = 1.104. The flack parameter
was 0.08(18).

Crystal data of 3: C21H300s, M = 362.45, monoclinic, space group P21, a = 5.8958(2) A, b =
14.3918(5) A, ¢ =11.1399(4) A, B=103.3550(10)°, ¥'=919.67(6) A3, Z=2, Dcaica = 1.309 g/cm?,
1 (CuKo) = 1.542mm™!, F(000) = 392, 11396 reflections measured (4.079° < 0 < 72.309°), 3500
unique, which were used in all calculations. The final stage converged to Ri = 0.0618 (WR> =
0.1552) for 3322 observed reflections [with /> 20(/)] and 240 variable parameters, and R; = 0.0647
(WR2 =0.1592) for all unique reflections and GOF = 1.083. The flack parameter was 0.19(12).

Crystallographic data of 1 and 3 have been deposited with the Cambridge Crystallographic Data
Centre with the deposition numbers CCDC 1881130 and 1881135, respectively. The data can be
obtained free of charge via www.ccdc.cam.ac.uk/products/csd/request.

1. Sheldrick, G. M. Acta Crystallogr., Sect. A: Found. Crystallogr. 2015, 71, 3-8.
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Figure S1. Structure of the known compounds.



Figure S2. Key HMBC (H—C) and 'H-'H COSY (H==H) correlations of 2, 4-8, and 10-14.







Figure S3. Key NOESY correlations (H«<>H) of 2 and 4-14.
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Figure S4. '"H NMR (600 MHz, CDCIs) spectrum of 1.
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Figure S6. HSQC (600 MHz, CDCl3) spectrum of 1.
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Figure S8. '"H-'H COSY (600 MHz, CDCl3) spectrum of 1.
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Figure S9. NOESY (600 MHz, CDCl3) spectrum of 1.
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Figure S10. HRESIMS spectrum of 1.
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Figure S11. IR spectrum of 1.
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Figure S12. '"H NMR (600 MHz, CDCIs) spectrum of 2.
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Figure S13. 3C NMR (150 MHz, CDCls) spectrum of 2.
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Figure S14. HSQC (600 MHz, CDCl3) spectrum of 2.
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Figure S15. HMBC (600 MHz, CDCl3) spectrum of 2.
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Figure S16. '"H-'H COSY (600 MHz, CDCl;) spectrum of 2.

Figure S17. NOESY (600 MHz, CDCI3) spectrum of 2.
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Figure S18. HRESIMS spectrum of 2.
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Figure S19. IR spectrum of 2.
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Figure S21. °C NMR (150 MHz, CDCls) spectrum of 3
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Figure S22. HSQC (600 MHz, CDCl3) spectrum of 3.
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Figure S23. HMBC (600 MHz, CDCl3) spectrum of 3.
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Figure S24. '"H-"H COSY (600 MHz, CDCls) spectrum of 3.
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Figure S26. HRESIMS spectrum of 3.
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Figure S27. IR spectrum of 3.
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Figure S28. '"H NMR (600 MHz, CDCIs) spectrum of 4.

5 8 90835885828 3 BYBEI8 35 5 88
3 - N E N e P e ittt o - a co
i o ) RS T AT WP T W
]
I
]
—_ﬂ'}l‘k—»ML_._f‘_r,_aM\_LA'L A \MM\:\VW'M . i :
et I (MER vttt b bl
T z T a0 LeiEEE T I3
S = & geeEngomNg @ 0 SoGo@d = = an
- - QO COTrTTETEE-- o Orrmo- o - oNo
! Ilﬁ I.I\ \I II IJ\ \I\.‘ I‘J . II sl\ <‘ y J.I I\ Ib ‘4 ‘_':."I ﬁ.‘ ) '.‘Z! } I\ ""J Ly I.I:{ ! I\ II III IJ : I..\ 1.‘\. Jlg \.‘.I.
. 13
Figure S29. °C NMR (150 MHz, CDCIs) spectrum of 4.
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Figure S30. HSQC (600 MHz, CDCI5) spectrum of 4.

Figure S31. HMBC (600 MHz, CDCl3) spectrum of 4.
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Figure S32. '"H-'H COSY (600 MHz, CDCl;) spectrum of 4.

Figure S33. NOESY (600 MHz, CDCI3) spectrum of 4.
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Figure S34. HRESIMS spectrum of 4.
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Figure S35. IR spectrum of 4.
100
98+
%-: 2
1 (e}
94 - o In]
I a8 \
i © o
[}
= 3 it
1 . [Ts]
a0 - 4 [
[ ]
o
38 i )
] ool
4 W0
a6 1 )
a4 - 3
| o o w
1 - —-
821 v o wﬁj
| mow T oIl
80+ " @ fn = ggm
| A 5 :
1 - o
781 o 0 E — o
| 38 3 s 28y Fy/|3
i o . : o '
%1 i o - N ggd
i 3 .o 0 R
?4' o i % o — — i @
| 5 S o
1 o = m
721 S
0
681
66 -
B4
62
01
3 . . . . I . . . . I . . . . I . . . . I . . . . '
4000 3500 3000 2500 2000 1500
Yavernumbers (cn-1)

30



Figure S36. "H NMR (600 MHz, CDCls) spectrum of 5.
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Figure S37. 3*C NMR (150 MHz, CDCl;) spectrum of 5.
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Figure S38. HSQC (600 MHz, CDCl3) spectrum of 5.
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Figure S40. 'H-'H COSY (600 MHz, CDCls) spectrum of 5.
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Figure S42. HRESIMS spectrum of 5.
x10 5 |+ Scan (0.117-0.128 min, 2 Scans) WXN-3.d Subtract

1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.1

14
0.9+
0.8+
0.7+
0.6+
0.5+
0.4
0.3
0.2

495.2356

393.2952

441.2977

Yol
N
[o]
N
[«
~
[Te)

373.2041
383.2051
413.2561
425.2320
445.2264
453.3101
63.2983
473.2578
481.2623
501.2866
525.2992
537.3522
545.2996
639.3182

555.2989
613.3546
5.3633

o
©
N
s
o
<
©

=— 515.3261
=—569.3155

4
\M\Hm

440 460 480 500 520 540 560 580 600 620 640
Counts vs. Mass-to-Charge (m/z)

I
Sl
Ll
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Figure S44. "H NMR (600 MHz, CDCls) spectrum of 6.
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Figure S46. HSQC (600 MHz, CDCl3) spectrum of 6.
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Figure S48. 'H-'H COSY (600 MHz, CDCls) spectrum of 6.
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Figure S50. HRESIMS spectrum of 6.
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Figure S52. "H NMR (600 MHz, CDCls) spectrum of 7.
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Figure S53. 3C NMR (150 MHz, CDCls) spectrum of 7.
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Figure S54. HSQC (600 MHz, CDCl3) spectrum of 7.
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Figure S56. 'H-'H COSY (600 MHz, CDCls) spectrum of 7.
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Figure S58. HRESIMS spectrum of 7.
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Figure S60. "H NMR (600 MHz, CDCls) spectrum of 8.
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Figure S61. 3*C NMR (150 MHz, CDCI;) spectrum of 8.
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Figure S62. HSQC (600 MHz, CDCl3) spectrum of 8.
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Figure S64. 'H-'H COSY (600 MHz, CDCls) spectrum of 8.
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Figure S66. HRESIMS spectrum of 8.
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Figure S68. '"H NMR (600 MHz, CDCls) spectrum of 9.
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Figure S69. 3°C NMR (150 MHz, CDCls) spectrum of 9.
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Figure S70. HSQC (600 MHz, CDCl3) spectrum of 9.
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Figure S72. '"H-'H COSY (600 MHz, CDCls) spectrum of 9.
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Figure S74. HRESIMS spectrum of 9.
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Figure S75. IR spectrum of 9.
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Figure S76. 'H NMR (600 MHz, methanol-ds) spectrum of 10.
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Figure S77. °C NMR (150 MHz, methanol-ds) spectrum of 10.




Figure S78. HSQC (600 MHz, methanol-ds) spectrum of 10.

I |
j % @ o
— &0
- ®
pu— Lok
— @ : @ o @
=3 O ®- ;
=
—= ] !
= T ®
_| @ o

Q‘.
@
LT5)
O
@ o7 o
©

]
] 0 0
; SN

" B L] P oo
0 ]

Ll HIIHM_LMI 1]

— 4 [}
— (] 0
gt 9 0 0

@




ngu%l w08 @ croo
(o]
T

0 2 L
0 !
0 P~
Figure S81. NOESY (600 MHz, methanol-d4) spectrum of 10.__o__o., (L/o‘\
Hc:(‘j’ o (o)
I l : 0
¢ # s

- oA S4B -° A,

53



Figure S82. HRESIMS spectrum of 10.
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Figure S83. IR spectrum of 10.
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Figure S84. "H NMR (600 MHz, CDCls) spectrum of 11.
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Figure S85. °C NMR (150 MHz, CDCl;) spectrum of 11.
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Figure S86. HSQC (600 MHz, CDCls) spectrum of 11.
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Figure S87. HMBC (600 MHz, CDCl3) spectrum of 11.
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Figure S88. 'H-'H COSY (600 MHz, CDCls) spectrum of 11/
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Figure S89. NOESY (600 MHz, CDCIs) spectrum of 11.
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Figure S90. HRESIMS spectrum of 11.
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Figure S93. °C NMR (150 MHz, CDCl;) spectrum of 12.
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Figure S94. HSQC (600 MHz, CDCl3) spectrum of 12.
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Figure S96. 'H-'H COSY (600 MHz, CDCls) spectrum of 12.
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Figure S98. HRESIMS spectrum of 12.

100

85

o0

a5

80

Relative Abundance

E-\data\Tests\2018104YF-20

480

YF-20 #65-67 RT: 047-048 AV: 3
F: FTMS + ¢ ESI Full ms [100.00-1000.00]

502.3037

10/15/2018 10:49:17 AM

NL: 653E6

652 4063

657.3608

508 3266
3104

500 529

840

684 39

668.4002

880

]

@

a

HO™

\
O

@
5]

719.2298
689.3504 733.3476
700.3915

B19.4878

TBT 4717

=
@
N

3194

700 740 760 780 800 820

BAB 4883

840

878.4709

860

880

897 5528

900

100

95

%Transmittance
@ o = = - - = =
3 & 3 & a & g &

T T I L B T [ B L B e B I e I

.
3

254

o ¢
4
4000

£y
5]
&
8

T—
3500

3494 52

mE8.00

2e37.80

L e e
3000 2500 2000

178438

P—
1800

1723.12

1498.63
1365 50
132074
1261 87
1323519
118572
113860
PB5.11

0183

145291
1437 18

1180 57

188302

mzze

108223
1068.68
105308

16e591

HO"

\
O

—
1000

— ————
1600 1400

WEVENUMBErs (Crm-1)

800

73001

72000

62




Figure S100. "H NMR (600 MHz, CDCls) spectrum of 13.
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Figure S101. 3C NMR (150 MHz, CDCl;) spectrum of 13.
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Figure S102. HSQC (600 MHz, CDClI3) spectrum of 13.
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Figure S104. 'H-'H COSY (600 MHz, CDCls) spectrum of 13.
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Figure S105. NOESY (600 MHz, CDCl3) spectrum of 13.
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Figure S106. HRESIMS spectrum of 13.
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Flgure S107. IR spectrum of 13.
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Figure S108. '"H NMR (600 MHz, CDCls) spectrum of 14.
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Figure S109. 3C NMR (150 MHz, CDCls) spectrum of 14.
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Figure S110. HSQC (600 MHz, CDCI3) spectrum of 14.

SR MW |

T

. @

@@

@

-----



Figure S112. '"H-'H COSY (600 MHz, CDCls) spectrum of 14.

Figure S113. NOESY (600 MHz, CDCl3) spectrum of 14.
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Figure S114. HRESIMS spectrum of 14.
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Figure S115. IR spectrum of 14.
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