Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2020

Electronic Supplementary Information (ESI)

New triterpenoid saponin glycosides from the fruit fibers of

Trichosanthes cucumerina L.

Parichat Suebsakwong,® Wanatsanan Chulrik,® Warangkana Chunglok,’ Jian-Xin

Li,¢ Zhu-Jun Yao¢ and Apichart Suksamrarn*?

aDepartment of Chemistry and Center of Excellence for Innovation in Chemistry, Faculty
of Science, Ramkhamhaeng University, Bangkok 10240, Thailand. E-mail:
s_apichart@ru.ac.th, asuksamrarn@yahoo.com; Tel: +668-1849-8420

bSchool of Allied Health Sciences and Research Institute for Health Sciences , Walailak
University, Nakhon Si Thammarat 80161, Thailand

State Key Laboratory of Coordination Chemistry, Jiangsu Key Laboratory of Advanced
Organic Materials, School of Chemistry and Chemical Engineering, Nanjing University,
Nanjing, Jiangsu 210023, China

S1



Table of Contents

Tt PAGE vt e
Table of contents ...........cooiiiiiiii
Figure S1. Structures of known compounds 616 ......................
Figure S2. Structures of compounds 1a—4a and 1b—4b ................
Table S1. 'TH NMR data of compounds 1b—4b ...........................
Table S2. 3C NMR data of compounds 1b—4b ..........................
Figures S3-S4. NMR spectra of compound 1a ...................cc....
Figures S5-S6. NMR spectra of compound 2a ..........................
Figures S7-S8. NMR spectra of compound 3a ...................cc.....
Figures S9-S10. NMR spectra of compound 4a ........................
Figures S11-S12. NMR spectra of compound 1b .......................
Figures S13-S14. NMR spectra of compound 2b .......................
Figures S15-S16. NMR spectra of compound 3b .......................
Figures S17-S18. NMR spectra of compound4b .......................
Figures S19-S42. NMR spectra of compound 1 .........................
Figure S43. ESI-TOF-MS of compound 1 ..............coiiiiniinienen.
Figures S44-S66. NMR spectra of compound 2 ........................
Figure S67. ESI-TOF-MS of compound 2 ..............c.ovivviieenneen.
Figures S68-S90. NMR spectra of compound 3 ........................
Figure S91. ESI-TOF-MS of compound 3 ..............coiiiiniinenne.
Figures S92-S115. NMR spectra of compound 4 ......................
Figure S116. ESI-TOF-MS of compound 4 ...............coiiieienne.
Figures S117-S144. NMR spectra of compound 5 ....................
Figure S145. ESI-TOF-MS of compound S ...........oooiiiinininnn.

S2

S10
S11
S12
S13
S14-S25
S26
S26-S37
S38
S38-S49
S50
S50-S62
S62
S63-S76
S77



T

‘u,, X

13

RZ
CH,0H
CH,OH
CH,
CHO
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Table S1. 'H NMR data of compounds 1b—4b in pyridine-ds at 400 MHz (0 in ppm, J in

Hz)
Position 1b 2b 3b 4b
1 1.48m 1.32m 1.43m 1.45m
1.002 2.31dd(11.6,4.4) 0.90 m 0.90 m
2 1.95dd (11.9, 3.5) 4.24dd (11.6,3.9) 1.83% 1.27#
2.29dd (11.9,3.5) 2.26dd (11.8,3.7)
3 4.32dd(11.9,4.4) 4.28d(11.6) 3.42dd(11.8,5.3) 4.21dd (11.8,4.4)
5 1.76 m 1.87m 0.81m 1.36 m
6 1.3m 1.38 m 1.312 1.83%
1.73 m 1.742 1.50 m 223 m
7 1.28 m 1.292 1.46° 1.20 m
1.62m 1.64 m 2.04 dd (13.8,4.1) 1.45m
9 1.68 m 1.90 t (9.8) 1.65t(9.1) 1.70 m
11 1.93m 1.94 m 2.15m 2.112
12 5.49 brt (3.4) 5.46 brt (3.4) 5.50 brt (3.3) 5.48 brt (3.2)
15 1.15m 1.12m 1.22m 1.15m
2.15m 2.15m 2.16m 2.112
16 2.06 dd (13.8, 3.1) 2.0l m 1.92 dd (13.8, 3.8) 1.89 m
1.99m 1.95m
18 3.30dd (13.5,3.8) 3.39dd (13.5,3.8) 3.32dd (13.7, 4.0) 3.31dd (14.0, 4.0)
19 1.28 m 1.292 1.31# 1.29°
1.79 m 1.74 1.83¢ 1.80 m
21 1.19m 1.16 m 1.22m 1.15m
1.45dd (13.9,3.7) 1.43m 1.46° 1.42 m
22 1.83m 1.82m 1.26 m 1.83%
2.03 dd (13.9, 3.7) 2.06 m 2.04 dd (14.2,4.5)
23 3.75d(10.8) 3.72.d (10.8) 1.01s 9.79 s
4.40d (10.8) 4.58 d (10.8)
24 0.99 s 1.02s 1.34s 1.33s
25 0.92s 1.01's 0.83s 0.81s
26 1.03s 1.03s 1.01s 0.96 s
27 1.25s 1.21s 1.32s 1.29s
29 0.93s 0.93s 0.97s 0.97s
30 1.00 s 1.00 s 1.02s 1.02s
3-Gl¢' 3-Gl¢' 3-Gle' 3-Gle'
1 5.18d(7.8) 5.18 4.98d (7.8) 4.88d(7.7)
2! 4.08t(8.3) 4.15m 4.08t(8.2) 3.96t(8.3)
3’ 421t(8.9) 4.16 m 431t(8.8) 423 m
4 429t(9.2) 428t(9.4) 4.27t(8.8) 423 m
5 3.94ddd (9.4,4.6,2.3) 3.95ddd (9.5,4.9,2.0) 4.05m 3.99m
6 4.43dd (11.9,4.9) 435dd (11.8,5.4) 4.45dd (11.7,5.4) 4.41dd(11.5,5.2)
4.56dd (11.9,2.0) 4.56dd (11.8,1.8) 4.63dd (11.7,2.4) 4.61dd (11.5,1.6)
2 Signals overlapped.
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Table S2. 13C NMR data of compounds 1b—4b in pyridine-ds at 100 MHz (d in ppm)

Position 1b 2b 3b 4b
1 39.1 47.7 39.2 385
2 26.4 67.5 27.1 30.5
3 82.6 89.0 89.3 82.1
4 43.9 45.2 40.0 56.0
5 48.6 47.7 56.3 48.0
6 18.6 18.7 19.0 25.5
7 333 332 33.7 34.7
8 40.2 40.2 40.2 40.4
9 48.1 48.6 48.5 48.4
10 37.4 383 375 36.6
11 243 24.1 242 242
12 123.0 123.0 123.0 122.7
13 1453 1453 1453 145.4
14 42.6 42.7 42.6 42.7
15 28.8 28.8 28.7 28.7
16 24.1 24.4 242 24.1
17 47.1 47.1 47.2 47.1
18 424 42.4 42.5 42.4
19 46.8 46.8 46.9 47.1
20 31.4 31.4 315 314
21 34.6 34.7 34.7 33.0
22 333 33.7 30.5 33.6
23 65.1 64.3 17.5 207.4
24 14.2 15.3 28.7 10.9
25 16.6 17.8 15.9 16.0
26 17.9 18.0 17.9 17.8
27 26.6 26.6 26.7 26.6
28 180.7 180.7 180.7 179.2
29 333 33.7 33.8 33.8
30 243 242 242 242
3-Glc' 3-Glc' 3-Gle’ 3-Gle’
Iy 106.4 106.3 107.4 105.3
2 76.4 76.0 76.3 75.9
3 79.2 79.1 79.3 79.1
4 72.1 71.9 72.3 72.0
50 78.9 79.0 78.8 79.1
6 63.2 62.8 63.5 63.4
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Figure S3. 'H NMR spectra of compound 1a recorded in pyridine-ds

120° 12
00Z"¥2
5627 0T
£9€°FT

289°92
951782
LE8 8T
1967 0€
G157 0E
a__.v,_n./.

9LV EE
28l eE—
woh.:“
gvL LE
Nam.mm\
LLZ 0%
v0S 2V
E1L°2h
ZEREY
SE6°9

PIZ LY
259° 8%
£20° 60
L0208
EST ES
ms.om\.

05Z°19
:gm.mmu\\
6LL EL
118°6L
Z11°08
09F 08B
L50° b8
698°¥B
ste'z6
8EL 00T ——

09E"E0T ——
6L0°¥OT—"

SSTETT—

LT E2T—

9LESPTI—

P08 081 —

Ppm

190 180 170 160 1s0 140 130 120 110 100 90 80 0 60 50 40 30 20 10

200
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Figure S5. '"H NMR spectra of compound 2a recorded in pyridine-ds
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Figure S6. 3C NMR spectra of compound 2a recorded in pyridine-ds
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Figure S8. 3C NMR spectra of compound 3a recorded in pyridine-ds
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Figure S9. 'H NMR spectra of compound 4a recorded in pyridine-ds
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Figure S10. 3C NMR spectra of compound 4a recorded in pyridine-ds
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Figure S11. '"H NMR spectra of compound 1b recorded in pyridine-ds
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Figure S12. 3C NMR spectra of compound 1b recorded in pyridine-ds
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Figure S13. 'H NMR spectra of compound 2b recorded in pyridine-ds
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Figure S14. 3C NMR spectra of compound 2b recorded in pyridine-ds
S11



Figure S15. '"H NMR spectra of compound 3b recorded in pyridine-ds
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Figure S17. '"H NMR spectra of compound 4b recorded in pyridine-ds
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Figure S18. 3C NMR spectra of compound 4b recorded in pyridine-ds
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Figure S19. "H NMR spectra of compound 1 recorded in pyridine-ds
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Figure S21. Expansion of 'H NMR spectra of compound 1 recorded
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Figure S22. Expansion of 'H NMR spectra of compound 1 recorded
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Figure S23. 3C NMR and DEPT spectra of compound 1 recorded in pyridine-ds
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Figure S25. Expansion of 13C NMR and DEPT spectra of compound 1 recorded in
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Figure S26. '"H-'H COSY spectra of compound 1 recorded in pyridine-ds
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Figure S29. Expansion of 'H-'H COSY spectra of compound 1 recorded in pyridine-ds
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Figure S30. HMQC spectrum of compound 1 recorded in pyridine-ds
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Figure S31. Expansion of HMQC spectra of compound 1 recorded in pyridine-ds

ppm

e

Figure S32. Expansion of HMQC spectra of compound 1 recorded in pyridine-ds
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Figure S34. HMBC spectra of compound 1 recorded in pyridine-ds
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Figure S35. Expansion of HMBC spectra of compound 1 recorded in pyridine-ds

Figure S36. Expansion of HMBC spectra of compound 1 recorded in pyridine-ds
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Figure S39. NOESY spectra of compound 1 recorded in pyridine-ds
Figure S40. Expansion of NOESY spectra of compound 1 recorded in pyridine-ds



Figure S41. Expansion of NOESY spectra of compound 1 recorded in pyridine-ds

Figure S42. Expansion of NOESY spectra of compound 1 recorded in pyridine-ds
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name  D:\Data\Apichart\ESNAS-HRMS 462 (pos).d
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Figure S43. ESI-TOF-MS of compound 1
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Figure S44. "H NMR spectra of compound 2 recorded in pyridine-ds
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Figure S46. Expansion of 'H NMR spectra of compound 2 recorded
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Figure S52. Expansion of 'H-'H COSY spectra of compound 2 recorded in pyridine-ds
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Figure S53. Expansion of 'H-'"H COSY spectra of compound 2 recorded in pyridine-ds
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Figure S54. HMQC spectra of compound 2 recorded in pyridine-ds
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Figure S62. Expansion of HMBC spectra of compound 2 recorded in pyridine-ds
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Figure S66. Expansion of NOESY spectra of compound 2 recorded in pyridine-ds
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Figure S76. Expansion of 'H-"H COSY spectra of compound 3 recorded in pyridine-ds
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Figure S77. Expansion of 'H-'"H COSY spectra of compound 3 recorded in pyridine-ds
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Figure S78. HMQC spectra of compound 3 recorded in pyridine-ds
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Figure S80. Expansion of HMQC spectra of compound 3 recorded in pyridine-ds
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Figure S82. HMBC spectra of compound 3 recorded in pyridine-ds
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Figure S83. Expansion of HMBC spectra of compound 3 recorded in pyridine-ds
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Figure S84. Expansion of HMBC spectra of compound 3 recorded in pyridine-ds
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Figure S87. NOESY spectra of compound 3 recorded in pyridine-ds
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Figure S89. Expansion of NOESY spectra of compound 3 recorded in pyridine-ds
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Figure S92. '"H NMR spectra of compound 4 recorded in pyridine-ds
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Figure S100. Expansion of 'H-'H COSY spectra of compound 4 recorded in pyridine-ds
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Figure S101. Expansion of 'H-'H COSY spectra of compound 4 recorded in pyridine-ds
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Figure S102. HMQC spectra of compound 4 recorded in pyridine-ds
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Figure S103. Expansion of HMQC spectra of compound 4 recorded in pyridine-ds
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Figure S104. Expansion of HMQC spectra of compound 4 recorded in pyridine-ds
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Figure S105. Expansion of HMQC spectra of compound 4 recorded in pyridine-ds
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Figure S106. HMBC spectra of compound 4 recorded in pyridine-ds
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Figure S108. Expansion of HMBC spectra of compound 4 recorded in pyridine-ds
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Figure S109. Expansion of HMBC spectra of compound 4 recorded in pyridine-ds
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Figure S110. Expansion of HMBC spectra of compound 4 recorded in pyridine-ds
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Figure S111. Expansion of HMBC spectra of compound 4 recorded in pyridine-ds
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Figure S112. Expansion of HMBC spectra of compound 4 recorded in pyridine-ds
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Figure S113. NOESY spectra of compound 4 recorded in pyridine-ds

Figure S114. Expansion of NOESY spectra of compound 4 recorded in pyridine-ds
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Figure S115. Expansion of NOESY spectra of compound 4 recorded in pyridine-ds

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  4/4/2017 12:09:16 PM
Analysis Name  D:\Data\Apichah\ESIAS-HRMS 422 (pos).d
Method tune_wide4-3-60.m Operator RU
Sample Name AS-RU-16421 Instrument micrOTOF 8213750.10411
Comment
Acquisition Parameter
Source Type EsSlI lon Polarity Positive Set Nebulizer 0.5 Bar
Focus Not active Set Dry Heater 180°C
Scan Begin 50 m/z Set Caplllary 4500 V Set Dry Gas 4.0 l/min
Scan End 3000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. +MS, 1.5min #89)
x1057
0.8
1+
0.6 1+ 13456340
368.4232
0.44 2+
] 684.3125
0.2
0 0: Ny | — R fogiibais 17597367 2347,5326 28786562
' 500 " 1000 1500 2000 ; 2500 miz
Meas. m/z # lon Formula m/z |err|[mDa] err[ppm] Meanerr [ppm] rdb N-Rule e Conf mSigma
1345633996 1 C65H101029 1345.642304 8.3 -6.2 6.7 155 ok even 14.5
2 C61H101032 1345.627047 6.9 52 47 115 ok even 29.7
3 C72H97024 1345.636430 24 -1.8 23 245 ok even 32.5
4 C79H93019 1345.630557 34 -26 -20 335 ok even 68.7
1 C63H102NaO29 1345.639898 5.9 4.4 49 125 ok even 21.2
2 C70H98NaO24 1345634025 0.0 -0.0 0.5 215 ok even 21.7
3 CB59H102Na032 1345.624642 9.4 -7.0 65 85 ok even 39.4
4 C77H94NaO19  1345.628151 5.8 -4.3 -3.8 305 ok even 56.6
5 C81H94Na016 1345643408 9.4 7.0 7.5 345 ok even 78.1
1 C72H97024 1345.636430 2.4 -1.8 23 245 ok even 325
1 CT0H98Na0O24  1345.634025 0.0 -0.0 05 215 ok even 21.7

Figure S116. ESI-TOF-MS of compound 4
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Figure S117. '"H NMR spectra of compound 5 recorded in pyridine-ds
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Figure S118. Expansion of 'H NMR spectra of compound 5 recorded in pyridine-ds
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Figure S120. Expansion of 'H NMR spectra of compound 5 recorded in pyridine-ds
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Figure S122. 3C NMR and DEPT spectra of compound 5 recorded
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Figure S123. Expansion of 3C NMR and DEPT spectra of compound 5 recorded in

pyridine-ds
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Figure S125. Expansion of 3C NMR spectra of compound 5 recorded in pyridine-ds
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Figure S126. 'H-'H COSY spectra of compound 5 recorded in pyridine-ds
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Figure S127. Expansion of 'H-'"H COSY spectra of compound 5 recorded in pyridine-ds
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Figure S128. Expansion of 'H-'H COSY spectra of compound 5 recorded in pyridine-ds
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Figure S129. Expansion of 'H-'H COSY spectra of compound 5 recorded in pyridine-ds
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Figure S130. HMQC spectra of compound 5 recorded in pyridine-ds
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Figure S131. Expansion of HMQC spectra of compound 5 recorded in pyridine-ds
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Figure S132. Expansion of HMQC spectra of compound 5 recorded in pyridine-ds
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Figure S133. Expansion of HMQC spectra of compound 5 recorded in pyridine-ds
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Figure S134. HMBC spectra of compound 5 recorded in pyridine-ds
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Figure S135. Expansion of HMBC spectra of compound 5 recorded in pyridine-ds
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Figure S136. Expansion of HMBC spectra of compound 5 recorded in pyridine-ds
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Figure S138. Expansion of HMBC spectra of compound 5 recorded in pyridine-ds
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Figure S139. Expansion of HMBC spectra of compound 5 recorded in pyridine-ds

Figure S140. Expansion of HMBC spectra of compound 5 recorded in pyridine-ds
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Figure S141. Expansion of HMBC spectra of compound 5 recorded in pyridine-ds
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Figure S142. NOESY spectra of compound 5 recorded in pyridine-ds
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Figure S143. Expansion of NOESY spectra of compound 5 recorded in pyridine-ds

Figure S144. Expansion of NOESY spectra of compound 5 recorded in pyridine-d;
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name

D:\Data\Apicharth ESI\AS-HRMS 420 (pos).d

Acquisition Date  4/4/2017 12:02:14 PM

Method tune_wide4-3-60.m Operator RU
Sample Name AS-RU-16378 Instrument micrOTOF 8213750.10411
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.5 Bar
Focus Not active Set Dry Heater 180 °C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 4.0 /min
Scan End 3000 m/z Set End Plate Offset -500 v Set Divert Valve Waste
Intens, +MS, 1.1min #67]
x104
3.
1+
368.4239
2]
1 1+
E 13596145
4 1+
1 743.3596
3+
262
0- bl A A 2043;7443 S s.I ik "
500 1000 1500 2000 2500 miz
Meas. m/z # lon Formula miz |err| [mDa] err[ppm] Meanerr[ppm] rdb N-Rule e Conf mSigma
1359.614489 1 C65H99030 1359.621568 71 5.2 57 165 ok even 156
2 C61H99033 1359.606312 8.2 6.0 55 125 ok even 20.6
3 C72H95025 1359.615695 1.2 0.9 14 255 ok even 43.7
4 C54H103038 1359.612185 23 1.7 -13 35 ok even 50.5
5 C79H91020 1359.609822 4.7 3.4 -29 345 ok even 79.7
1 C63H100Na030 1359.619162 4.7 -3.4 39 135 ok even 16.1
2 C70H96Na025 1359.613289 1.2 -0.9 -04 225 ok even 333
3 C77H92Na020 1359.607416 71 -5.2 -47 315 ok even 68.1
4 CB81HI92NaO17  1359.622672 8.2 -6.0 6.5 355 ok even 89.3
1 C54H103038 1359.612185 23 1.7 -1.3 3.5 ok even 50.5

Figure S145. ESI-TOF-MS of compound 5
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