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Limonoids from fruits of Melia toosendan
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2. Department of Natural Medicinal Chemistry, China Pharmaceutical University, Nanjing 210009, China)

Abstract: To study the chemical constituents of the fruits of Melia toosendan, three limonoids were isolated
and purified by repeated silica gel column chromatography and preparative HPLC from the EtOAc extract of
M.toosendan. Their structures were determined by their physico-chemical properties and spectroscopic data
(ID-NMR, 2D-NMR) as: 24, 25, 26, 27-tetranorapotirucalla-(apoeupha)-1a-tigloyloxy-3a, 7a-dihydroxyl-12a-
acetoxyl-14, 20, 22-trien-21, 23-epoxy-6, 28-epoxy (1), nimbolinin B (2), and trichilinin D (3), separately.

Compound 1 is a new compound, and compound 2 is obtained from this plant for the first time.
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Figure 1 Structures of compounds 1-3
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Figure 2 Key NOESY correlations of compound 1
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Table 1 NMR spectral data of compound 1 (‘H 400 MHz, "°C
100 MHz, CDCls, TMS, J in Hz)

Position 'H BC  HMBC NOESY

1 4.86 (m) 735 C3,51" H-28, 118, 19

2a 2.23 (m) 30.2

28 1.97 (m) H-1,3

3 3.81 (s) 711 C-1,5,29 H-28, 286, 29

4 438

5 2.63 (d, 12.8) 384 C-4,6,7,9,10,19,28 H-9

6 4.15(dd,2.8,12.8) 73.8 C-4,7,28 H-7, 19,29, 30

7 4.19 (m) 725 C-5,6,8,9,30 H-6, 19, 30

8 452

9 2.68 (m) 345 C-8,10,11,12,14, H-5,18
19, 30

10 39.8

lla  1.03(m) 244 C-9,12 H-18

118 2.12(m) C-8,9, 12 H-1

12 5.01 (m) 772 C-9,11,18,Ac-CO  H-30

13 512

14 156.9

15 5.65 (s) 1225 C-13,17

16a 244 (m) 36.6 C-13,14,17

168 2.50 (m) C-14, 17 H-17

17 2.99 (m) 50.4 C-18,20,22 H-16f

18 0.88 (s) 151 C-12,13, 14,17 H-9, 11a

19 0.98 (s) 153 C-1,5,9,10 H-1,6,7,29

20 124.4

21 7.17 (s) 1400 C-22,23

22 6.20 (s) 111.6  C-17,20,21,23

23 7.29 (s) 141.8 C-20,21

280 4.08(d,7.4)

288 3.60(d,7.4) 78.1 C-3 H-3

29 1.13(s) 20.1 C-3,4,5,28 H-3,6, 19

30 1.08 (s) 268 C-7,8,9, 14 H-6,7

OAc

Ac-CO 170.7

Ac-Me 1.85 (s) 21.3  Ac-CO

OTig

" 165.6

2" 128.1

3" 6.85(dd, 1.2,7.1) 138.6 C-1",2"-CHj, 3"-CH;

2"-CH; 1.80 (s) 121 C-1,2", 3"

3"-CH; 1.73 (d,7.1) 146 C-2",3"

SR AE otk gk — 22 A, LA -d (100 - 8)
VEML, 4 HPLC 4fifbf34b 54 1 (12 mg) 13 (18
mg).
2 Hit%E

WEML BEIEHAK (LK), [als +13.3 (c
0.14, CHCly). UV (MeOH) Apay nm: 210.8, 230.8. IR
(KBr) viem ': 3 447,2 924, 1 714, 1 456, 772. HR-ESI-

MS m/z: [M+Na]" 591.293 6 (calcd for C;;H4OsNa,
591.293 4). 'H NMR Al °C NMR $4f WL% 1. H4E
"HNMR. "*C NMR. HSQC. HMBC #4570 87, i
EWEY 1 K 24, 25, 26, 27-tetranorapotirucalla-
(apoeupha)-1a-tigloyloxy-3a,7a-dihydroxyl-12a-acetoxyl-
14, 20, 22-trien-21, 23-epoxy-6, 28-epoxy, N —Hiib &
Y.

&Y 2 TEIEMA (LK), ESI-MS m/z:
[M+Na]" 649.3. 'H NMR (CDCl;, 400 MHz) &: 7.28
(1H, s, H-23), 7.22 (1H, s, H-21), 6.94 (1H, dd, J = 1.2,
7.0 Hz, OTig-3'-H), 6.34 (1H, s, H-22), 5.78 (1H, d, J =
2.7 Hz, H-7), 5.33 (1H, br s, H-12), 5.19 (1H, d, J= 7.7
Hz, H-15), 4.94 (1H, br s, H-3), 4.78 (1H, br s, H-1),
4.11 (1H, dd, J = 12.7, 2.8 Hz, H-6), 3.52 (I1H, m,
H-17), 3.48 (1H, br s, H-9), 3.27 (1H, d, J = 7.4 Hz,
H-28a), 3.23 (1H, d, J = 7.4 Hz, H-28b), 2.85 (1H, d,
J = 12.8 Hz, H-5), 2.51 (1H, m, H-11a), 2.25 (2H, m,
H-2), 2.07 (3H, s, OAc,-Me), 1.98 (3H, s, OAc;-Me),
1.91 (3H, s, OTig-2'-Me), 1.79 (3H, d, J = 7.0 Hz,
OTig-3'-Me), 1.78 (3H, s, H-18), 1.70 (1H, m, H-16a),
1.60 (1H, m, H-11b), 1.50 (1H, m, H-16b), 1.45 (3H, s,
H-30), 1.18 (3H, s, H-29), 1.00 (3H, s, H-19). *C NMR
(CDCl;, 100 MHz) 6: 71.1 (C-1), 27.9 (C-2), 71.6
(C-3), 42.5 (C-4), 40.2 (C-5), 72.3 (C-6), 74.5 (C-7),
45.6 (C-8), 35.5(C-9), 40.4 (C-10), 31.7 (C-11), 91.3
(C-12), 141.2 (C-13), 142.7 (C-14), 77.1 (C-15), 38.3
(C-16), 46.5 (C-17), 16.2 (C-18), 16.3 (C-19), 128.1
(C-20), 138.8 (C-21), 110.2 (C-22), 142.5 (C-23),
77.9 (C-28), 19.3 (C-29), 20.8 (C-30), 169.5 (Ac,-CO),
21.7 (Aci-Me), 170.2 (Ac,-CO), 21.0 (Acy-Me), 166.1
(OTig-C-1'), 128.6 (OTig-C-2"), 136.5 (OTig-C-3"), 12.1
(OTig-2'-Me), 14.5 (OTig-3-Me). LL_E#¥E L5 SCikik
IE ) nimbolinin B $4FPIEEA 5, #e b a2 N
nimbolinin B,

WEY 3 LEEMA (LHi-7K), ESI-MS m/z:
[M+Na]" 639.2. 'H NMR (CDCl;, 400 MHz) o: 7.72
(1H, d, J = 16.0 Hz, OCin-3'-H), 7.45 (2H, m, OCin-5',
9'-H), 7.37 (3H, m, OCin-6', 7', 8'-H), 7.24 (1H, s, H-23),
7.14 (1H, s, H-21), 6.37 (1H, d, J = 16.0 Hz, OCin-2"-H),
6.16 (1H, s, H-22), 5.69 (1H, m, H-15), 5.05 (1H, m,
H-12), 4.94 (1H, m, H-1), 4.25 (1H, d, J = 2.8 Hz, H-7),
421 (1H, dd, J = 12.8, 2.8 Hz, H-6), 4.08 (1H, d, J =
7.4 Hz, H-28a), 3.87 (1H, s, H-3), 3.62 (I1H, d, J= 7.4
Hz, H-28b), 2.99 (1H, m, H-17), 2.81 (1H, m, H-9),
2.70 (1H, d, J = 12.8 Hz, H-5), 2.55 (1H, m, H-16a),
2.46 (1H, m, H-16b), 2.18 (1H, m, H-11a), 2.09 (1H, m,
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H-2a), 1.84 (3H, s, OAc-Me), 1.30 (1H, m, H-2b), 1.21
(3H, s, H-29), 1.12 (3H, s, H-30), 1.11 (1H, m, H-11b),
1.03 (3H, s, H-19), 0.94 (3H, s, H-18). *C NMR (CDCl,
100 MHz) d: 71.2 (C-1), 30.4 (C-2), 73.9 (C-3), 43.8
(C-4), 38.6 (C-5), 73.8 (C-6), 72.7 (C-7), 45.2 (C-8),
34.8 (C-9), 39.7 (C-10), 24.5 (C-11), 77.2 (C-12), 51.4
(C-13), 157.1 (C-14), 122.7 (C-15), 36.7 (C-16), 50.3
(C-17), 15.5 (C-18), 15.3 (C-19), 124.3 (C-20), 140.1
(C-21), 111.6 (C-22), 141.9 (C-23), 78.0 (C-28), 19.7
(C-29), 15.8 (C-30), 170.9 (Ac;-CO), 21.2 (Ac-Me),
165.3 (OCin-C-1'), 117.1 (OCin-C-2"), 146.4 (OCin-
C-3", 133.9 (OCin-C-4"), 127.9 (OCin-C-5', 9"), 128.9
(OCin-C-6', 8'), 130.5 (OCin-C-7"). LA b ¥# 15 SCikdi
JE trichilinin D g xt LA —S, #E b &Y
3 4 trichilinin D,
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