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Insecticidal active constituents from twig of Aglaia odorata
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Abstract: Object To study the insecticidal activity constituents from the twigs of traditional Chinese

folk medicine “Mizilan” or “Shu—Lan” (A glaia odorata Lour.) . Methods Seperation and purification un—
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A glaia odorata Lour. , a slow-growing mem—
ber of M eliaceae, native to China but widely culti-
vated throughout Malaysia and Thailand, is a
favourite of the Chinese on account of its fra—
grance- The flowers are used to perfume clothes
and for scenting tea. It also figures prominently in
traditional folk pharmacopeias throughout South-
east Asia. Known as Mizilan or Shudan in Fujian
and Taiwan Provinces of China, it has been used as
a herbal remedy for treatment of human cough, in-
flammation and traumatic injury in Chinese Folk—
lore. In Thailand the same plant is traditionally
prescribed as a heart stimulant and febrifuge, and
as an expectorant.

For the past two decades, in Thailand and
Vietnam, a series of rocaglamide derivatives which
featured the cyclopentatetrahydrobenzofuran skele—
ton had been isolated from several species of the
Aglaia Lour., and were shown to exhibit the in-
secticidal activity[lq]- T his activity reported for the
rocaglamide congeners is comparable to that of
azadirachtin, a powerful natural insecticide that is
of considerable commercial interest and has
prompted us to screen for further active deriva-
tives. In order to search for new potential insectici—
dal compounds of plant origin and compare the
chemical constituents of A. odorata. cultivated in
China with which cultivated at abroad, the insecti—
cidal constituents of the twigs of traditional Chi-
nese folk medicine “Shud.an” (A. odorata) had
been studied. Seven compounds from the crude
methanolic extracts of swigs of A. odorata were
isolated by bioassay-guided fractionation and iden—
)» desmethyl rocaglamide
7-hydroxy-6-
), 3'-hydroxy-methylroca—

tical as rocaglamide (
C )
methoxy-coumarin (

glate ( ).

marikarin (

8-methoxymarikarin (),

3" -hydroxyrocaglamide ( )
), respectively. Among them, com-
pound was isolated from the plants of Aglaia
Lour. for the first time and compounds and
were isolated from A . odorata for the first time.
1 Instruments and materials

NMR spectra were recorded on Bruker DRX—-

400 M Hz spectrometers. EI-MS spectra (70 eV)

were obtained by direct inlet on a HP 5970 mass
spectrometer. Optical rotation was WXG — 4 po-—
larimeter. Mps were carried out using a B — 545
melting point apparatus. CC: silica gel (200- 300
mesh, from Qingdao Marine Chemical Factory) .
Sephadex LH-20 (Pharmacopia 17-0090-01) .

The stwigs of A. odorata was collected in
W uyishan, Fujian Province, China and identified
by Dr. WANG WeiHfeng in May of 2001.
2 Extraction and isolation

Air—dried and powdered twigs of A. odorata
(2.5 kg) were ground and extracted with MeOH
(12 Lx 2) at room temperature for two days. The
methanolic extract was concentrated to 1 L in vac—
uo, diluted with an equal volumn of H20, and ex—
tracted successively with hexane (500 mLx 3), E-
tOAc (500 mI.*% 3) and water saturated n-butanol,
respectively. Each obtained fraction was subjected
to a bioassay with neonate larvae of S. littoralis.
From this bioassay the insecticidal activity was
found to reside in the EtOAc fraction. The EtOA ¢
fraction was concentrated to 100 mL in vacuo, di-
luted with 100 mL 5% NaOH solution, and ex-
tracted successively with Et20 (200 mL* 3). The
Et20 solution washed with H20 ( 200 mL), and
dried with anhydrous. Na2S04, and evaporated in
vacuo to give a pale brownish gum (17.3 g) . Isola-
tion of the compounds from the pale brownish gum
was accomplished by repeated chromatographic
separation employing silica gel ( mobile phase:
CH2Cl24s0PrOH 95 5 and 90/ 10), Sephadex
LH-20 (Me2€O) . Fractions were monitored by
TLC on precoated TLC plates with silica gel 60
F2s4( mobile phase: CH2Cl2-soPrOH 95 5 or hex—
ane-iso PrOH-EtOAc 9 1

with anisaldehyde reagent. Fnal purification was

1) or after spraying

obtained using preparative T LC [silica gel 60 Fass,

CH2Cl2-EtOAc¢-MeOH (75 20 5), or EtOAc-
MeOH (45 1)]. Yields of compounds were
132mg, : 63mg, : 74 mg.

The NaOH solution was acidified with diluted
HCI and extracted with Et20 (200 mLx 3), the
Et20 layer was evaporated in vacuo- Isolation of

the compounds from the residue was accomplished
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by repeated chromatographic separation employing
silica gel (mobile phase: CH2Cl24soPrOH 90

10) , Sephadex LH-20 ( M e2CO) .
monitored by TLC on precoated TLC plates with
silica gel 60 F254(mobile phase: CH2Cl2=so—PrOH
90 10 or hexane-isoPrOHEtOAc 8 1 1) or
after spraying with anisaldehyde reagent. Final pu-

Fractions were

rification was obtained using preparative T LC [ sili—
ca gel 60 F2s4, CH2C1EtOAcMeOH (70 25
5), or EtOAc-MeOH (40 1)].
: 15.6 mg;
: 5. 3mg.

Yields of com-

pounds were : 7.4 mg; : 10.5
mg; and
3 Experiments with insects

Larvae of S. litoralis were from a laboratory
colony reared on an artificial diet under controlled
conditions at 26 . Feeding studies were conduct—
ed with neonate larvae (n= 20 for each treatment).
Neonate larvae were kept on diets containing ex-—
tracts under study. After six days, survival and
weight of survived larvae were recorded and com-—
pared with the controls.
4 Structure elucidation

Compound : Pale yellow powder, mp 115-
117 (CHCl3). [«]b— 89.0° (CHCL:) . EI-MS
mlz (%): 505 [M]"(5), 478 (12), 390 (51),
313 (55), 300 (69), 285 (24), 205 (17), 181
(22), 176 (100), 135 (11), 131 (14), 103 (61),
77 (62), 72 (95), 55 (71), 44 (54). 'HNMR
(acetone-ds): 62.71 (1H, br, s, OH), 2.76 (1H,
br, s, OH), 2.89 (3H, s, N-Me), 3.41 (3H, s,
N-Me), 3.82 (3H, s, O-Me), 3.88 (3H, s, O-
Me), 3.91 (3H, s, O-Me), 4.13 (1H, dd, J=
6.6, 13.2 Hz, H2), 4.51 (1H, 13.6 Hz, H3),
4.96 (1H, 6.6 Hz, H-1), 6.25 (1H, 1.4 Hz, H-
5),6.37(1H, d, 1.4 Hz,H-7), 6.72 (2H, d, 8.9
Hz, H3' H-'), 6.86- 7.05 (5H, m, H2'-
6", 7.16 (2H, d, 8.9 Hz H=2'  H-6) .
"CNMR (acetoneds) : 634.7, 36.2 (2x N-Me),
42.9 (C2), 55.4, 55.7, 56.3 (3% OMe), 57.2
(C3), 79.1 (C-1), 89.7 (C-5), 93.4 (C-),
94.9 (C8b), 102.7 (C3a), 109.8 (C8a), 114.7

(C3, 5, 126.1 (C-4", 127.6 (C=2", 6",
128.9 (C3", 5"), 130.6 (C-1'), 131.1 (C=2,
6'), 140.4 (C-1", 158.1, 158.9, 159.2, 162.4

(C4, 4a, 6, 8), 172.5 (C= 0). Comparing with
the reported data, the structure of compound

was identified as rocaglamidé "%,
Compound : Pale yellow powder; mp 117-
119  (CHCB). [l B- 54.7°(CHCl). EI-MS m/
z (%): 491 [M]" (8), 473 (15), 390 (51), 313
(59), 301 (84), 300 (100), 285 (41), 242 (56),
191 (36), 181 (53), 162 (89), 131 (44), 162
(96), 77 (45), 58 (74) . 'H-NMR (CDCl): &
2.01 (1H, br, s, OH), 2.69 (3H, s, N-Me),
3.57 (1H, br, s, OH), 3.78 (3H, s, OMe),
3.81 (3H, s, O-Me), 3.85 (3H, s, O-Me), 3.92
(1H, dd, J=5.8, 14.6 Hz, H-2), 4.29 (1H, 14.6
Hz,H-3), 4.838 (1H, 5.8 Hz,H-1), 6.23 ( 1H, d,
2.1 Hz, H5),6.34 (1H, d, 2.1 Hz, H7), 6.68
(2H, d, 9.5 Hz, H3" H-S'), 6.98- 7.06 ( 5H,
m, H2'- 6"), 7.12 (2H, d, 9.5 Hz, H2' H-
6'). "CNMR (CDCl): §26.9 (N-Me), 52.9 (C-
2), 55.8, 56.2, 56.3 (3% OMe), 56.8 (C3),
80.3 (C-1), 89.3 (C5), 93.1 (CT), 95.4 (C-
8b), 103.1 (C3a), 109.9 (CBa), 113.6 (C3',
5, 126.4 (Cc4"), 129.5(Cc=2", 6", 129.9 (C-
3% 5%, 130.3 (c-1'), 131.4 (c=2', 6'), 139.5
(C-1"), 158.4, 158.7, 160.9, 163.7 (C4', 4a,
6, 8), 173.8 (C= 0).

good agreement with those reported data of des—

All of these data were in
methyl rocaglamide, so compound was identi—
fied as desmethyl rocaglamide[ 2

Compound : Colourless oil. [o]D - 49.9°
(CHCI3) . EI-MS m/z (%): 524 [M]" (47), 506
(27), 389 (74), 370 (100), 343 (19), 313 (42),
285 (41), 135 (46), 77 (41), 58 (63). '"H-NMR
(CDCls): 62.37 (1H, m, H3"B), 2. 41 (1H, m,
H=3"A), 2.72 (1H, br, s, OH), 3.17 (1H, m,
H-4"B), 3.29 (1H, m, H4"A), 3.74 (3H, s,
OMe4'), 3.79 (3H, s, OMe-8), 3.82 (3H, s,
OMe-6), 412 (1H, m, H2"B), 4.19 (1H, m,
H-2""A), 4.51 (1H, s, H3-H), 6.19 (1H, d, 2.0
Hz,H-7), 6.36 (1H, d, 2. 0 Hz, H-5), 6. 54 (2H,
d, 9.2 Hz, H3" H-5'"), 6.84-7.02(5H, m, H-
2- 6", 7.09 (2H, d, 9.2 Hz, H2' H-0).
BCNMR (CDCL): 6 19.7 (C3"), 34.7 (C4"),
50.2 (C2"), 55.1, 55.9, 56.1 (3x OMe), 59.4
(C3), 92.4 (CT), 94.1 (C5), 96.6 (C8h),
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105.4 (C-3a), 108.9 (C8a), 113.8 (C3', 5'),
120.4 (C-2), 127.6 (C4"), 128.3 (C3", 5,
129.2 (C-1"), 130.4(C=2'", 6'), 131.5 (C=2", 6",
139.1 (C-1"), 159.4, 159.7, 162.3, 164.8 (C4,
4a, 6, 8), 161.8 (Cc-1), 167.2 (¢-5"), 171.5
(C= 0). Comparing with the reported data, the

structure of compound was identified as 8-

NE
methoxymarlkar]n[ "

Compound : Colourless needle crystals. mp

204- 206  (CHCI3). It showed blue fluorescence
under UV 254, 'HANMR (CDCl3): §3.91 (3H, s,
OCHs-6), 6.29 (1H, d, 9.2 Hz, H-3), 7.65 (1H,
d, 9.2 Hz,H4), 6.81 (IH, s, H-8), 6.97 (lH,
s, H5), 6.28 (1H, brs, OH). EI-MS m/z (%) :
192[M]" (100), 177 (44), 164 (21), 149 (19),
121 (39), 79(62), 69 (51). By comparing its mp,
'"HNMR, EI-MS, and Rf values with those of the
authentic sample, the compound  was identified
as 7-hydroxy-6-methoxy—coumarin.
Compound : Pale yellow powder; mp 124-

126 (CHCL). [a]b - 55.1° (CHCL:) . EI-MS
mlz (%): 508 [M]" (6), 490 (20), 406 (17),
329 (27), 316 (100), 301 (41), 283 (34), 218
(14), 181 (19), 77 (51), 58(67). 'H-NMR (CD-
Cl3): 62.45(1H, br, s, OH), 2.89 (1H, br, s,
OH), 3.69 (3H, s, CO-OCHs3), 3.74 (3H, s,
OCHs4"), 3.82(3H, s, OCH3-8), 4.07 (1H, dd,
14.3, 6.6 Hz, H2), 4.26 (1H, d, 14.3 Hz, H3),
4.91 (1H, d, 6.6 Hz, H-1), 6.19 (1H, d, 1.9
Hz, H-5),6.32 (1H, d, 1.9 Hz,H-7), 6.64 (1H,
d, 8.2Hz, H5'"), 6.71 (1H, dd,2. 1, 8.2 Hz, H-
6'), 6.82 (1H, d, 2.1 Hz, H2"), 6.94- 7.04
(5H, m, H2"-6"), 12.69 (1H, br, s, Ar-OH).
BCNMR (CDCl): & 52.4 (C=2), 53.6(CO-
CHs), 55.9, 56.1, 56.4 (3x OMe), 57.2 (C-3),
81.4 (C-1), 90.7 (C5), 93.6 (C), 95.2 (C-
8b), 102.5(CBa), 109.4(C-8a), 112.2(CH"),
116.3 (Cc2"), 121.7 (C5"), 127.9(Cc4"), 129.1
(C33" 57, 130.3 (C=2", 6", 130.9 (C-1"),
139.3 ( C-1", 145.3 (C3"), 148.4, 158.9,
161.3, 164.7 (C4', 4a, 6, 8), 172.1 (C= 0).
Comparing with the reported data, the structure of
compound  was identified as 3'-hydroxy-methyl-

6
1r0(:a.glatel h

Compound : Pale yellow powder; mp 126—
129  (CHCl3). [o]d’— 89.8° (CHCI3) . EIMS
mlz (%): 521 [M]" (11), 503 (31), 406 (62),
329 (59), 316 (78), 301 (21), 283 (13), 181
(57), 176 (100), 131 (23), 77 (44), 58 (61).
'H-NMR (CDCl:): §2.37 (1H, br. s, OH), 2. 74
(1H, br, s, OH), 2.96 (3H, s, N-Me), 3.44
(3H, s, N-Me), 3.81 (3H, s, OCHs4'), 3.84
(3H, s, OCH3-6), 3.93 (3H, s, OCH3-8), 4. 13
(1H, dd, 13.9, 7.2 Hz,H=2), 4.37(1H, d, 13.9
Hz,H-3), 4.92 (1H, d, 7.2 Hz,H-1), 6.24 ( 1H,
d, 1.9 Hz, H-5), 6.36 (1H, d, 1.9 Hz, H-7),
6.66 (1H, d, 8.6 Hz, H-S"), 6.77 (1H, dd,2. 3,
8.6 Hz,H-6"), 6.84 (1H, 2.3 Hz, H-2"), 6. 90-
7.06 (SH, m, H2"- 6"), 12.49 (1H, br, s, Ar-
OH) . "C-NMR (CDCl3): §28.2 (NMe), 34.8
(N-Me), 39.5 (C-2), 55.4, 55.7, 56.2 (3 x
OMe), 57.4 (C3), 80.7 (C-1), 89.6 (C-5),
92.9 (C-7), 96.1 (C-8h), 102.7 (C3a), 110.3
(C-8a), 113.4 (Cc5"), 116.9 (c2"), 120.7 (C-
6'), 127.3 (C4"), 128.9 (C3", 5"), 129.6 (C-
2" 6", 130.4 (c-1"), 140.1 (c-1"), 146.4 (C-
3, 147.4, 159.9, 163.3, 165.2 (C4', 4a, 6,
8), 172.1 (C= 0). All of these data were in good
agreement with those reported data of 3'-hydroxy-
rocaglamide, so compound  was identified as 3'-
hydroxyrocaglami(le[3]~

Compound : Colourless oil. [&]D - 44.9°
(CHCL) . EI-MS m/z (%): 510 [M]"(25), 494
(23), 492 (67), 415 (82), 370 (100), 343 (11),
341 (47), 135 (26), 77 (54), 58 (59). 'H-NMR
(CDCls): 62.31 (1H, m, H3"B), 2. 37 (1H, m,
H-3"A), 2.92 (IH, br, s, OH), 3.21 (1H, m,
H-4"B), 3.28 (IH, m, H4"A), 3.71 (3H, s.
OMe4"), 3.74 (3H, s, OMe-6), 4.09 (1H, m,
H-2"B), 4.14 (1H, m, H2"A), 4.62 ( IH, s, H-
3), 6.11 (1H, d, 1.9 Hz, H-7), 6.28 (1H, d, 2.0
Hz, H-5), 6.59 (2H, d, 8.9 Hz, H3' H-5'),
6.94-7.09 (5H, m, H2'- 6", 7.14 (2H, d,8.9
Hz, H2' H-6'), 12.18 (1H, br, s, Ar-OH) .
“CANMR (CDCls): & 18.4 (C3"), 33.8 (C4"),
49.4 (C2"), 55.1 (OMe4"), 56.2 (OMe-6),
59.9 (C3), 91.3 (C7), 92.7 (C-H), 95.8 (C-
8b), 104.1 (C-3a), 107.2 (CBa), 113.1 (C3',



Chinese T raditional and Herbal Drugs 35 11 2004 11 - 1211-

5y, 121.4 (C2), 126.3 (C<4"), 127.0 (3", 1985-09-03.
[2] Fumito I Chutamas S, Murray, et al- Insecticidal 1H-Cy—

n I I U
5 )’ 128.8 (C_l )’ 129.5 (C_2 ’ 6) » 130.5 (C_ clopentatetrahydro [ bl benzofurans from Aglda odorata
2", 6", 137.4 (C4"), 157.2, 160.8, 165.6 (C- [J1. Phytochemistry, 1993, 32(2): 307-310.

, ” [3] Nugroho BW, Edrada R A, Gussregen B, etal. Insecticidal
4, 4a, 6, 8) » 162.4 (C 1) » 167.7 (C 5 ,)’ 170. 1 rocaglamide derivatives from A glaia dupp ereana [J]. Phyto—
(C= 0). Comparing with the reported data, the chemistry, 1997, 44(8): 1455-1461.
structure of Compound was identified as [4] Vincent D, Odile T, Olamrewaju R, et al. New nitrogenous

. 7] and aromatic derivatives from A glaia argentea and A. forbe—
marikarin' . sit [J]. Tetrahedron, 1996, 52: 6931-6942.

ACknOWledgementS: We thank Prof. DENG [5] Baoliang C, Heebyung C, Thawatchai S. Novel cytotoxic

. . . 1H-cyclopenta [b] benzofuran lignans from A glaia ellip tica
Guo—cai ( from Department of Chemistry, Nankai [J]. Tetrahedron, 1997, 53: 17625-17632.

University, China) for helpful discussions and [6] Chaidir H J, Nugroho B W. New insecticidal rocaglamide

derivatives from flowers of Aglaia duperreana [J]- Phyto-

some useful advices. chemistry. 1999, 52: 837-842.

References: [7] Harald G, Thomas P, Brigitte B- Insecticidal flavaglines and
[1] Fiichi F, Masaito O, Ming L. K, et al. 1H-Cyclopenta [b] other compounds from Fijian Aglaia species [J]. Phyto-
benzofuran derivative and its analog [P]. US: 4 539 414, chemistry, 2001, 57: 57-64.

EY e A SRS & o

(1 , 150040; 2.
s 100083)
Cinachyrella australiensis s
7 R :2- —-6- [ 2-met hyl-6-amino 9+ 2-deoxy 3~

D ~ibofuranosyl) —purine, | 6- (2'-deoxyadenosne, ) 6- ( 6-amino —9-B-D —ribo -
furanosyl-9H-—punne, ) (uradll, ) (thymine, ) (thymidine, )

[ 1H2-deoxy D -ribofuranosyl) uracil, ]

, 2
:R284. 1 :A 10253 -2670(2004) 11 -01211 - 03

Study on nucleotidoids from n-butyl alcohol part of sponge Cinachyrella australiensis
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(L. Doctorpostal Programm, School of Pharmaceutical Institute, Harbin U niversity of Commerce, Harbin 150040, China;
2. State Key Laboratory of Natural and Biomim etic Drugs, Peking University, Beijing 100083, China)

Abstract: Object To search for bioactive secondary metabolites from marine organisms, the marine
sponge Cinachyrella ausiraliensis was collected from Hainan Island, Southern China Seato develop the effi-
cient drug for human beings. Methods Silic gel flash chromatography in association with reverse phase
semipreparative HPLC was performed for the isolation and purification of the ethanol extracts, and exten—
sive spectroscopy including 2D NMR spectra as well as the comparison of the spectral data with those re—

ported in literatures was applied for the structure elucidation. Results Seven nucleotidoids were isolated
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