Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2017

Supporting Information
Cytotoxic isovaleryl sucrose esters from Ainsliaea yunnanensis: reduction of
MMP and increment of ROS levels in A549 cells
Xin Fang®®, Zhi-Guo Zhuo?, Xi-Ke Xu?, Ji Ye®, Hui-Liang Li?, Yun-Heng Shen® ",

and Wei-Dong Zhang® > ¢ "

 Department of Phytochemistry, Second Military Medical University, Shanghai
200433, P. R. China

b Shanghai University of Traditional Chinese Medicine, Shanghai 201203, P. R. China
“Shanghai Institute of Pharmaceutical Industry, Shanghai 201203, P. R. China
*E-mail: shenyunheng@hotmail.com (Y. H. Shen); wdzhangy@hotmail.com (W. D.

Zhang), Tel: +86-21-81871244.



Contents
Figure S1. HRESIMS spectrum of compound 1
Figure S2. IR spectrum of compound 1
Figure S3. *H NMR spectrum of compound 1 (500 MHz, CDCl3)
Figure S4. **C NMR spectrum of compound 1 (125 MHz, CDCls)
Figure S5. DEPT NMR spectrum of compound 1 (125 MHz, CDCl5)
Figure S6. *H-'H COSY NMR spectrum of compound 1 (500 MHz, CDCl5)
Figure S7. HSQC NMR spectrum of compound 1 (500 MHz, CDCl5)
Figure S8. HMBC NMR spectrum of compound 1 (500 MHz, CDCls)
Figure S9. The magnified HMBC NMR spectrum of compound 1 (500 MHz, CDCl,)
Figure S10. NOESY NMR spectrum of compound 1 (500 MHz, CDCls)
Figure S11. HRESIMS spectrum of compound 2
Figure S12. IR spectrum of compound 2
Figure S13. *H NMR spectrum of compound 2 (500 MHz, CDCl5)
Figure S14. *C NMR spectrum of compound 2 (125 MHz, CDCl5)
Figure S15. DEPT NMR spectrum of compound 2 (125 MHz, CDCls)
Figure S16. *H-'H COSY NMR spectrum of compound 2 (500 MHz, CDCl5)
Figure S17. HSQC NMR spectrum of compound 2 (500 MHz, CDCl3)
Figure S18. HMBC NMR spectrum of compound 2 (500 MHz, CDCl,)
Figure S19. The magnified HMBC NMR spectrum of compound 2 (500 MHz,
CDCly)
Figure S20. NOESY NMR spectrum of compound 2 (500 MHz, CDCls)
Figure S21. HRESIMS spectrum of compound 3
Figure S22. IR spectrum of compound 3
Figure $23. *H NMR spectrum of compound 3 (500 MHz, CDCls)
Figure S24. *C NMR spectrum of compound 3 (125 MHz, CDCls)
Figure S25. DEPT NMR spectrum of compound 3 (125 MHz, CDCls)
Figure $26. 'H-'H COSY NMR spectrum of compound 3 (500 MHz, CDCl5)
Figure S27. HSQC NMR spectrum of compound 3 (500 MHz, CDCl3)
Figure S28. HMBC NMR spectrum of compound 3 (500 MHz, CDCly)
Figure S29. The magnified HMBC NMR spectrum of compound 3 (500 MHz,
CDCls)
Figure S30. NOESY NMR spectrum of compound 3 (500 MHz, CDCls)



Figure S31. HRESIMS spectrum of compound 4

Figure S32. IR spectrum of compound 4

Figure $33. *H NMR spectrum of compound 4 (500 MHz, CDCls)

Figure S34. *C NMR spectrum of compound 4 (125 MHz, CDCl5)

Figure S35. DEPT NMR spectrum of compound 4 (125 MHz, CDCI5)
Figure $S36. *H-'H COSY NMR spectrum of compound 4 (500 MHz, CDCl5)
Figure S37. HSQC NMR spectrum of compound 4 (500 MHz, CDCls)
Figure S38. HMBC NMR spectrum of compound 4 (500 MHz, CDCls)
Figure S39. The magnified HMBC NMR spectrum of compound 4 (500 MHz,
CDCly)

Figure S40. NOESY NMR spectrum of compound 4 (500 MHz, CDCls)
Figure S41. HRESIMS spectrum of compound 5

Figure S42. IR spectrum of compound 5

Figure S43. *H NMR spectrum of compound 5 (500 MHz, CDCl5)

Figure S44. *C NMR spectrum of compound 5 (125 MHz, CDCl5)

Figure S45. DEPT NMR spectrum of compound 5 (125 MHz, CDCl5)
Figure S46. *H-'H COSY NMR spectrum of compound 5 (500 MHz, CDCl5)
Figure S47. HSQC NMR spectrum of compound 5 (500 MHz, CDCls3)
Figure S48. HMBC NMR spectrum of compound 5 (500 MHz, CDCl5)
Figure S49. The magnified HMBC NMR spectrum of compound 5 (500 MHz,
CDCly)

Figure S50. NOESY NMR spectrum of compound 5 (500 MHz, CDCls)
Figure S51. HRESIMS spectrum of compound 6

Figure S52. IR spectrum of compound 6

Figure $53. *H NMR spectrum of compound 6 (500 MHz, CDCl5)

Figure S54. *C NMR spectrum of compound 6 (125 MHz, CDCl5)

Figure S55. DEPT NMR spectrum of compound 6 (125 MHz, CDCI5)
Figure S56. 'H-'H COSY NMR spectrum of compound 6 (500 MHz, CDCl5)
Figure S57. HSQC NMR spectrum of compound 6 (500 MHz, CDCls)
Figure S58. HMBC NMR spectrum of compound 6 (500 MHz, CDCls)
Figure S59. The magnified HMBC NMR spectrum of compound 6 (500 MHz,
CDCls)

Figure S60. NOESY NMR spectrum of compound 6 (500 MHz, CDCls)
Figure S61. HRESIMS spectrum of compound 7



Figure S62. IR spectrum of compound 7

Figure S63. *H NMR spectrum of compound 7 (500 MHz, CDCl5)

Figure S64. *C NMR spectrum of compound 7 (125 MHz, CDCl5)

Figure S65. DEPT NMR spectrum of compound 7 (125 MHz, CDCl5)

Figure S66. 'H-'H COSY NMR spectrum of compound 7 (500 MHz, CDCl5)

Figure S67. HSQC NMR spectrum of compound 7 (500 MHz, CDCl3)

Figure S68. HMBC NMR spectrum of compound 7 (500 MHz, CDCls)

Figure S69. The magnified HMBC NMR spectrum of compound 7 (500 MHz,
CDCly)

Figure S70. NOESY NMR spectrum of compound 7 (500 MHz, CDCls)

Figure S71. HRESIMS spectrum of compound 8

Figure S72. IR spectrum of compound 8

Figure S73. *H NMR spectrum of compound 8 (500 MHz, CDCl5)

Figure S74. *C NMR spectrum of compound 8 (125 MHz, CDCl5)

Figure S75. DEPT NMR spectrum of compound 8 (125 MHz, CDCl5)

Figure S76. *H-'H COSY NMR spectrum of compound 8 (500 MHz, CDCl5)

Figure S77. HSQC NMR spectrum of compound 8 (500 MHz, CDCls3)

Figure S78. HMBC NMR spectrum of compound 8 (500 MHz, CDCl,)

Figure S79. The magnified HMBC NMR spectrum of compound 8 (500 MHz,
CDCly)

Figure S80. NOESY NMR spectrum of compound 8 (500 MHz, CDCls)

Figure S81. *H NMR spectrum of Isovaleric acid (500 MHz, CDCls)

Figure $82. *C NMR spectrum of Isovaleric acid (125 MHz, CDCl5)

Figure S83. DEPT NMR spectrum of Isovaleric acid (125 MHz, CDCls)

Figure S84. Viability of A549 cells after exposure to 0.1% DMSO or various

concentrations of compound 2 for 24, 48, and 72 h.



Figure S1. HRESIMS spectrum of compound 1

x10 4 |+ Scan (0.120 min) AFC-546.d
785.3939
(M+Na)+

780.4391
(M+NH4)+

0w L [ |. |

762 764 766 768 770 772 774 776 778 780 782 784 786 788 790 792 794 796 798
Counts vs. Mass-to-Charge (m/z)

Figure S2. IR spectrum of compound 1
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Figure S3. *H NMR spectrum of compound 1 (500 MHz, CDCls)
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Figure S5. DEPT NMR spectrum of compound 1 (125 MHz, CDCl5)



AFC-346/3 — AFC-H46 DEPT135
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Figure S6. "H-"H COSY NMR spectrum of compound 1 (500 MHz, CDCl5)
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Figure S7. HSQC NMR spectrum of compound 1 (500 MHz, CDCl5)

£l (ppm)



AFC-546,/5 — AFC-B46 HSQC
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Figure S8. HMBC NMR spectrum of compound 1 (500 MHz, CDCls)
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Figure S9. The magnified HMBC NMR spectrum of compound 1 (500 MHz, CDCl5)
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Figure S10. NOESY NMR spectrum of compound 1 (500 MHz, CDCls)
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Figure S11. HRESIMS spectrum of compound 2
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Figure S12. IR spectrum of compound 2
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Figure S13. *H NMR spectrum of compound 2 (500 MHz, CDCls)
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Figure S14. *C NMR spectrum of compound 2 (125 MHz, CDCl5)
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Figure S15. DEPT NMR spectrum of compound 2 (125 MHz, CDCI5)



AFC-463/3 — AFC-463 DEPT135 _
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Figure S16. *H-'H COSY NMR spectrum of compound 2 (500 MHz, CDCl5)
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Figure S17. HSQC NMR spectrum of compound 2 (500 MHz, CDCl3)



AFC-465/0 — AFC-463 H3QC
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Figure S18. HMBC NMR spectrum of compound 2 (500 MHz, CDCl5)
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Figure S19. The magnified HMBC NMR spectrum of compound 2 (500 MHz,
CDCly)
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Figure S20. NOESY NMR spectrum of compound 2 (500 MHz, CDCls)
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Figure S22. IR spectrum of compound 3
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Figure S23. *H NMR spectrum of compound 3 (500 MHz, CDCls)



AFC-491/1 — AFC-481 1H NMR
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Figure S25. DEPT NMR spectrum of compound 3 (125 MHz, CDCl5)



AFC-491/3 — AFC-481 DEPT135
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Figure S26. "H-"H COSY NMR spectrum of compound 3 (500 MHz, CDCly)
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Figure S27. HSQC NMR spectrum of compound 3 (500 MHz, CDCl3)
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AFC-481/5 — AFC-491 HSQC
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Figure S28. HMBC NMR spectrum of compound 3 (500 MHz, CDCls)
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Figure S29. The magnified HMBC NMR spectrum of compound 3 (500 MHz,
CDCly)
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Figure S30. NOESY NMR spectrum of compound 3 (500 MHz, CDCls)
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Figure S31. HRESIMS spectrum of compound 4
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Figure S32. IR spectrum of compound 4
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Figure $33. *H NMR spectrum of compound 4 (500 MHz, CDCl5)
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Figure S$36. *H-'H COSY NMR spectrum of compound 4 (500 MHz, CDCl5)
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CDCly)



AFC-562a/6 — AFC-5GZa HMBC

=

=

140

145

FLa0

a6

10

L6

170

s

Fla0

185

[leo

i

200

205

. @
3 ) =
=
7.0 8.5 6.0 5.5 6.0

Figure S40. NOESY NMR spectrum of compound 4 (500 MHz, CDCls)
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Figure S41. HRESIMS spectrum of compound 5
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Figure S42. IR spectrum of compound 5
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Figure $43. *H NMR spectrum of compound 5 (500 MHz, CDCl5)
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Figure S44. *C NMR spectrum of compound 5 (125 MHz, CDCl5)

AFC-563a,/2 — AFC-B63Ja C13 NMR

a0

400

350

o0

250

5

i)

Lo

150

Flo0

a0

Gy
BIELE
88T
ELE5iA

90557
19557
08952

7e7
067
L]

£90'gt
LU
DSEES .
gy p
69907
L4
VLA
88811
LY
e
be0BLy
oerog
DEEOH

—

e85 ZLh
YELTLN
LBRZL)
[BBELF

T
230

T
240

£1 (ppm!

Figure S45. DEPT NMR spectrum of compound 5 (125 MHz, CDCl5)



AFC-563a/3 — AFC-H63Ja DEPT1IS

[=r] = - O 5O — =~ 032 [
SEEREcEEesE SES8BRREESE.,
SEEECEREREE FYSFFEEgnay
LG ] bk
e B e T T S prpmstetet Loso
200
F1E0
160
140
Fl1zo
100
a0
it
[40
! T ‘ 2o
" ol " I w " " % Lo
} 20
40
60
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 T T T T T T T T T T T T T T T T T T T T T 80
40 250 220 210 200 190 180 170 160 150 140 130 120 110 100 an i 70 60 A0 40 an 20 1 L]
£1 (ppm)
- 141
Figure S46. "H-"H COSY NMR spectrum of compound 5 (500 MHz, CDCls)
AFC-563a/4 — AFC-BGJa IH 1H COSY
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Figure S47. HSQC NMR spectrum of compound 5 (500 MHz, CDCls)
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AFC-563a/3 — AFC-5G3a HSQC
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Figure S48. HMBC NMR spectrum of compound 5 (500 MHz, CDCl5)
AFC-563a/6 — AFC-bida IMOC
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Figure S49. The magnified HMBC NMR spectrum of compound 5 (500 MHz,
CDCly)



AFC-560a/6 — AFC-BGda HMOC
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Figure S50. NOESY NMR spectrum of compound 5 (500 MHz, CDCls)
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Figure S51. HRESIMS spectrum of compound 6

R T e DU

fl (ppm)

£l (ppm)



x10 5 |* Scan (0.148 min) AFC-563b.d

701.8362
] M+Na)+
8 6963810 )
(M+NH4)+

ol | . |

682 684 636 638 690 692 694 696 698 700 702 704 706 708 710 712 714
Counts vs. Mass-to-Charge (m/z)

Figure S52. IR spectrum of compound 6
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Figure $53. *H NMR spectrum of compound 6 (500 MHz, CDCl5)
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Figure S54. *C NMR spectrum of compound 6 (125 MHz, CDCl5)
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Figure S55. DEPT NMR spectrum of compound 6 (125 MHz, CDCI5)



AFC-563b/3 — AFC-563b DEPT135
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Figure S56. "H-"H COSY NMR spectrum of compound 6 (500 MHz, CDCls)
AFC-563h/4 — AFC-5E3b IH 1H COSY
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Figure S57. HSQC NMR spectrum of compound 6 (500 MHz, CDCls)
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AFC-563b/5 — AFC-563b NSQC
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Figure S58. HMBC NMR spectrum of compound 6 (500 MHz, CDCl5)
AFC-563h/6 — AFC-HEJL HMOC
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Figure S59. The magnified HMBC NMR spectrum of compound 6 (500 MHz,
CDCly)



AFC-563b/8 — AFC-5G3b HMBC
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Figure S60. NOESY NMR spectrum of compound 6 (500 MHz, CDCls)
AFC-563b/T — AFC-663b NOE
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Figure S61. HRESIMS spectrum of compound 7
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Figure S62. IR spectrum of compound 7
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Figure S63. *H NMR spectrum of compound 7 (500 MHz, CDCls)



AFC-568a/1 — AFC-HG8a THNME
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Figure S64. *C NMR spectrum of compound 7 (125 MHz, CDCl5)
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Figure S65. DEPT NMR spectrum of compound 7 (125 MHz, CDCl5)



AFC-368a/3 — AFC-bE8a DEFT
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Figure S66. "H-"H COSY NMR spectrum of compound 7 (500 MHz, CDCly)
AFC-568a/4 — AFC-BGSa IH 1H COSY
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Figure S67. HSQC NMR spectrum of compound 7 (500 MHz, CDCl3)
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AFC-368a/5 — AFC-5G8a HSQC
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Figure S68. HMBC NMR spectrum of compound 7 (500 MHz, CDCl5)
AFC-568a/8 — AFC-DO8a HMBC
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Figure S69. The magnified HMBC NMR spectrum of compound 7 (500 MHz,
CDCly)



AFC-568a/6 — AFC-BGSa IMBC
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Figure S70. NOESY NMR spectrum of compound 7 (500 MHz, CDCls)

AFC-568a/7 — AFC-568a NOESY
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Figure S71.

HRESIMS spectrum of compound 8
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Figure S72. IR spectrum of compound 8
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Figure S73. *H NMR spectrum of compound 8 (500 MHz, CDCls)
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Figure S74. *C NMR spectrum of compound 8 (125 MHz, CDCl5)
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Figure S75. DEPT NMR spectrum of compound 8 (125 MHz, CDCls)
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Figure S76. "H-"H COSY NMR spectrum of compound 8 (500 MHz, CDCly)
IRT-1-E6/4 — ZRT-1-25 IH 1H COSY
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Figure S77. HSQC NMR spectrum of compound 8 (500 MHz, CDCls)



ZRT-1-26/5 — IRT-1-25 HSQC
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Figure S78. HMBC NMR spectrum of compound 8 (500 MHz, CDCl5)
IRT-1-25/86 — FRT-1-25 HMOC
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Figure S79. The magnified HMBC NMR spectrum of compound 8 (500 MHz,
CDCly)



IRT-1-25/6 — IRT-1-23 HMBC
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Figure S80. NOESY NMR spectrum of compound 8 (500 MHz, CDCls)
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Figure S81. *H NMR spectrum of Isovaleric acid (500 MHz, CDCls)
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Figure $82. *C NMR spectrum of Isovaleric acid (125 MHz, CDCl5)
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Figure S83. DEPT NMR spectrum of Isovaleric acid (125 MHz, CDCls)
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Figure S84. Viability of A549 cells after exposure to 0.1% DMSO or various

concentrations of compound 2 for 24, 48, and 72 h.
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The data are expressed as the means =SEM of three independent experiments.



