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ABSTRACT: Tetranortriterpenoids are the major

H3CO
%2

secondary metabolites in traditional Chinese medicine
from family Meliaceae and Rutaceae, which structurally
featured by diverse carbon skeletons and highly oxidized
degree. Two new tetranortriterpenoids, walsurobustones F
(1) and G (2), were isolated from the leaves of Walsura
robusta. Their structures were elucidated by 1D NMR,
2D NMR, and MS spectra. Structurally, 1 and 2 are
two geometric isomers that differ at position C-22. Both

1 and 2 showed obvious antitumor activity against the cancer cell lines HL-60, SMMC-7721, A-549, MCF-7, and SW480.

These findings suggest that walsurobustones F (1) and G (2) have the potential to be used as anti-cancer agents.
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1 Introduction ally isolated from the families of Meliaceae and Ru-

Limonoids are a famous family of plant secondary taceae'?. The genus Walsura belongs to the family
metabolites that are characterized by complex chemi- Meliaceae and is distributed in subtropical regions in
cal structures and obvious bioactivities. They are usu-— AsiaP! Tt is commonly associated with producing limonoid
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chemical structures®™". The structural diversity of drate products of walsurobustone C.
limonoids is mainly due to their carbon skeleton and HsCO
oxidations, or to the oxidation, degradation, and stere— o)
. . . . HO
ochemistry on the furan ring moiety™ % Previously,
e}
walsurobustones A -E were isolated from Walsura ro- TN
busta". Herein, we report the isolation of walsurobus—
tones F and G, with a focus on fixing their stereo—
i . o = 'H-'HcosY
chemistry on the furan ring. Both walsurobustones F )
OH 7~ HMBC correlations

and G showed better antitumor activities than positive
control cisplatin.
2 Results and discussion

Walsurobustone F (1), a white amorphous powder,
showed the molecular formula of CyH3Og5 as estab-
lished by the HRESIMS at m/z 509.2158 [M + Na]" (cal-
cd. 509.2151). The 1D and 2D NMR spectra analysis
of 1 revealed that 1 shared the same A, B, C and D
rings in the limonoid core with walsurobustones (Table
1), while the different substitution on the furan ring
was observed. Compared to walsurobustone C!'”, the
conjugated A*@ double bond was substitute with the
hydroxyl group at C-22 on structure of 1, which were
supported by the HMBC correlation from H -20 (64
2.64) to C-22 (8; 73.6). H-15 (64 3.74, s) and H-168
(6n 2.85, dd, 14.0 and 6.4 Hz) (Figure 1) indicates
Juis-17= 6.4 Hz which requires the cis relation with H-
17, accordingly 6y 1.77 was assigned to H-16a. The
ROESY correlations of H-20/H -16a, H -20/H;-18,
H-22/H;-18 revealed that H-20 and H-22 were a—
oriented. No ROESY cross —peaks can be observed
between H-20 and H-23 which infered H-23 was -
oriented (Figure 2). According to the above spectral

data, the planar structure of 1 was established as hy-

Figure 1. Key 'H-'H COSY, HMBC correlations of 1 and 2

Walsurobustone G (2) was assigned the molecu—
lar formula of C;H305 by the HRESIMS at m/z
509.2137 [M + Na]* (caled. 509.2151). By compari-
son of the 'H and “C NMR data of 2 and 1 (Table
1), they showed high similarity. The 2D NMR spectra
analysis of 2 revealed that 2 differed from 1 on the
stereochemistry of furan ring. Regarding to the rela—
tive configuration of chiral centers of compound 2,
H -22 was assigned as 8 —oriented based on the
ROESY correlation of H-22/H-17 (Figure 2). The
configuration of H-20 was assigned as o —oriented
due to the significant NOE cross—peaks between H-
20 and H;-18. H-23 was assigned as B -oriented
since the absence of ROESY correlation between H-
20 and H-23. Thus the planar structure of compound
2 was determined as shown.

The cytotoxicity of 1 and 2 against the cancer
cell lines (HL-60, SMMC-7721, A-549, MCF-7, and
SW480) were evaluated by using the MTT method with
taxol and cisplatin as positive controls. Both 1 and 2
showed obvious cytotoxicity, especially against SMMC—
7721, A-549 and MCF-7 (Table 2).

»"~ "\ ROESY correlations
Figure 2. Key ROESY correlations of 1 and 2
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Tab.1 NMR spectroscopic data of 1 and 2 recorded in CDCl;

ld 2])
position
BC NMR 'H NMR BC NMR 'H NMR
1 1525 6.11,d (9.8) 1529  6.95,d (10.0)
2 1274 6.11,d (9.8) 1273 6.11,d (10.0)
3 203.9 204.1
4 48.7 48.7
5 134.0 134.3
6 141.3 141.3
7 197.9 198.2
8 46.8 47.0
9 43.3 2.64,m 433 2.71,d (12.0)
10 40.4 40.4
1.83,dd (11.8,
11 19.6 1.79-1.82,m 20.0
7.4);1.74,m
2.19,dd (14.1,
12 34.9 37.1  2.04,m;2.10,m
5.5);1.55,m
13 42.1 41.2
14 69.3 70.7
15 55.8 3.74,s 54.9 3.66,s
2.85,dd (14.0, 2.32,dd (13.4,
16 31.5 333
6.4);1.77, m 6.5);1.58, m
17 39.2 2.11,m 40.7 1.98,m
18 22.4 0.96,s 22.4 1.02,s
19 24.0 1.27,s 24.1 1.27,s
2.65,dd
20 43.5 2.64,m 43.8
(11.9,4.6)
21 176.0 175.4
22 73.6 4.14,d (4.0) 73.7 4.19,d (4.5)
23 107.2 5.13,s 107.6 5.15,s
28 21.3 1.48,s 21.3 1.48,s
29 26.9 1.58,s 26.9 1.57,s
30 20.4 1.08 s 20.3 1.07 s
23-0CH; 56.8 3.48,s 56.8 3.48,s

a. "C NMR and 'H NMR were recorded at 100 MHz and
400 MHz, respectively;

b. ®C NMR and 'H NMR were recorded at 125 MHz and
600 MHz, respectively.

3 Experimental section
3.1 General experimental procedure  Optical rota—
tions were measured with a Horiba SEPA =300 po-

larimeter. UV spectra were detected on a Shimadzu

Tab.2 Cytotoxicity data for compounds 1 and 2 against

the cancer cell lines

SM
Compounds HL-60

MC-
) A-549 MCF-7 SW480

walsurobustone F (1) 7.07 3.64 5.1 836  9.10
walsurobustone G (2) 7.21 346  2.67 8.72  14.05
Cisplatin 1.81 886 11.68 1592 16.65

taxol <0.008 <0.008 <0.008 <0.008 <0.008

a. Results are expressed as 1Cs) values in WM at the HL-
60 leukemia cancer, SMMC-7721 liver cancer, A-549 lung
cancer, MCF-7 breast cancer, and SW480 colon cancer cell

lines.

UV -2401 spectrophotometer. IR spectra were deter—
mined on a Tenor 27 spectrophotometer with KBr pel-
lets, whereas CD spectra were recorded with an Ap-
plied Photophysics Chirascan spectrometer. ESIMS
and HRESIMS were measured on a Finnigan MAT 90
instrument and VG Auto Spec—3000 spectrometer, re—
spectively. 1D and 2D NMR spectra were recorded on
Bruker AM—-400 and Bruker DRX-500 with TMS as
internal standard. Semipreparative HPLC was per—
formed on an Agilent 1100 liquid chromatographed
with a Zorbax SB-C18 (9.4 mm 25 ¢m) column. Col-
umn chromatography was performed with silica gel
(300 —400 mesh, Qingdao Marine Chemical, Inc.,
Qingdao, People’s Republic of China), and MCI gel
(75-150 M, Mitsubishi Chemical Corporation, Tokyo,
Japan). Fractions were monitored by TLC, and spots
were visualized by heating silica gel plates sprayed
with 10% H,SO, in EtOH.

3.2 Plant material The leaves of W. robusta collect—
ed in Hainan Province, People’s Republic of China in
December 2010. The plant was authenticated by Dr.
Guangwan Hu, Kunming Institute of Botany, Chinese
Academy of Sciences. A voucher specimen (No.
H20101202) was deposited in the State Key Laborato—
ry of Photochemistry and Plant Resources in West
China, Kunming Institute of Botany, Chinese Academy
of Sciences.

3.3 Extraction and isolation The dried and pow-
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dered leaves (12 kg) of W. robusta were extracted with
MeOH three times under reflux, and the solvent was
evaporated in vacuo. The residue was partitioned in
H,0O and extracted successively with petroleum ether
and EtOAc. The EtOAc fraction (200 g) was separated
by silica gel column chromatography (CC) eluted with
a gradient of petroleum ether/Me,CO (50:1 to 1:1) and
CHCI;/MeOH in a gradient (15:1 to 3:1). Eight frac—
tions (Fr. A—H) were obtained according to TLC mon-—
itor. Fr. C (17 g) was subjected to MCI-gel column
(MeOH/H,0, 6:4 to 9:1) to give sixteen sub—fractions
(C1-C16). C7 (4.1 g) was then chromatographed on a
column of reversed —phase C18 silica gel eluted with
MeOH/H,O (5:5 to 9:1) to get eight parts (C7a—-C7h).
Fr. C7h was purified by CC over silica gel and then
applied to a Sephadex LH-20 column using solvent
system acetone to provide 1 (11 mg) and 2 (15 mg).

3.3.1 Walsurobustone F (1)
powder; [a]if =102.8571 (¢ 0.14, CHCl;); UV (CHCI,)
A (loge) 281 (3.35) nm; 'H NMR (CDCly) and “C
NMR (CDCl;), see Table 1. IR »,, ecm™: 3448, 2925,
2852, 1781, 1696, 1674, 1356, 1123, 1034, 926 cm™;
HRESIMS at m/z 509.2158 [M + Na]* (calcd. 509.2151).
3.3.2 Walsurobustone G (2)
der; [a]p® -38.0606(c 0.11, CHCly); UV (CHCl3) A,
(loge) 283 (3.08) nm; 'H NMR (CDCl;) and “C NMR
(CDCl3), see Table 1. IR v, ecm™: 3439, 1630 cm™;
HRESIMS at m/z 509.2137 [M + Na]* (caled. 509.2151).

a white amorphous

a white amorphous pow-
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