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Studies on chemical constituents and activities of lignans and terpenes from stem
of Moringa oleifera
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Abstract: Objective To study lignans and terpenes of Moringa oleifera Lam. Methods The compounds were isolated and
purified by various column chromatographic techniques and High Performance Liquid Chromatography (HPLC). The structures of
the compounds were identified through the combined analysis of physicochemical properties and spectroscopic evidence. The
antineoplastic activity, a-glucosidase and acetylcholinesterase inhibitory activity of compounds were evaluated by MTT method,
PNPG method and Ellman colorimetric method, respectively. Results Twelve compounds were isolated from M. oleifera by
various chromatographic methods and were identified as lariciresinol (1), 3-(o,4-dihydroxy-3-methoxybenzyl)-4-(4-hydroxy-3-
methoxybenzyl) tetrahydrofuran (2), (7S,8R)-dihydrodehydrodiconiferyl alcohol (3), macadiol (4), diethyl pinoresinol (5),
pinoresinol (6), evofolin B (7), erythro-guaiacylglycerol-p-0O-4'-dihydroconiferyl alcohol (8), tricyclohumuladiol (9),
9a-hydroxy-2p-methoxyclovane (10), 3B-hydroxy-oleana-11,13 (18)-dien-28-oic acid (11), oleanolic acid (12). Compounds 12
showed antineoplastic activity. Compound 1 and 2 exhibited o-glucosidase inhibitory activity. Conclusion Compounds 1—11 are

separated from Moringa Adans for the first time. This plant has the potential of developing functional product for their antineoplastic
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and a-glucosidase inhibitory activity.

Key words: Moringa oleifera Lam.; lignans; terpenes; antitumor activity; a-glucosidase inhibitory activity; (7S,8R)-dihydro-

dehydrodiconiferyl alcohol; macadiol; evofolin B; oleanolic acid

B K Moringa oleifera Lam. N 3 K F}
(Moringaceae) ¥ AKJ& Moringa Adans. Z /N
AN, SR AT B A E Db L
REFEEZFE. W TR T 898, M
SR T X G R AR T BRI, 25,
ML B ML RIEFR RIS T E E TR
G Ry, TERIRE AR, BOR T # FAE 1R YT B
TR Z R e, GHE IR iR YA E R
PO IR FRAML BB DL R S IR A
Mt Giziht, Nkl “&Himz e Bl s
K, BORKNETERSST . EFRME TRAEDIRE K XS
A3 R A FE ML 45 07 T 46 52 57 . BRIk 5
B A WARIE, AR KEERSE . Bk,
NEWITRIS Wl S FLH IS, AR . mi A i Ak
Py 10 (B R BRSO R D, A
T PR A AE YD B A DTS T AY s AR SRR
VA 7R A OURT €8 1% 73 B RO SR TR B 25990 B FS
1% CBE AU AL AT 5 B 4 B, 15 31 12 M &
Y, o %€ s Ra B I EE (lariciresinol, 1)
3-(o,4- FRHE-3- AL R F AR )-4- (i -3- A R
FR3E) DUEMRIR [3-(a,4-dihydroxy-3-methoxybenzyl)-
4-(4-hydroxy-3-methoxybenzyl)tetrahydrofuran, 2].
(7S8R)- — A EA AR K [(7S,8R)-dihydro-
dehydrodiconiferyl alcohol , 3] . Z& il B JIg &
(macadiol, 4). — Z 34 (diethyl pinoresinol, 5).
FaiEEE (pinoresinol, 6)+ B 584 % B (evofolin B,
7). AR H I -B-0-4- —E A I EE Cerythro-
guaiacylglycerol-p-0-4'-dihydroconiferyl alcohol, 8).
Z IR EF (tricyclohumuladiol, 9)+ 9a-#£3E-2B-
FERE Tk (9a-hydroxy-2B-methoxyclovane, 10).
3B-FIE-FFEUR-11,13(18)- J#-28-JRFR [3B-hydroxy-
oleana-11,13(18)-dien-28-oic acid, 11]. FF¥E{HE K
(oleanolic acid, 12). HH &Y 1~11 ¥ NEIRX
MEAJREY BR8], R R R,
a0 12 BAMEEENE, (a1 M2 BF o-
R e W T AT AR
1 UE5HH

Autospec 300 Jii HE 4% A1 Bruker AV-500 #% i 34z
1% (Bruker A #]); JIMSDX-303 ZUJiiE{ (HAH

F/AH]); Agilent Technologies 1260 Z25E4S 43417
i AR A L A (32 [E Agilent Technologies ) ;
SUMMIT p680A #2z - il % 28 = AIGHUAH Ea A% (3%
DIONEX A#]); ELX-800 Fkrid (3 EFHFA
A]); SHZ-D U fEME AR ( RigRERES R &H
BRAT]D; N-1000 2L 37 x0Be s 28 RAL (i B
WAMRAFD; BP221S Jirz —HW T (L% Z
FIRPHRAED; Mg TEE CRERSDIEA
BRAFIEST AT ) Q/BKYY31-2000 HifH i & X
TrefE (EIgEREE YT S8 ) HH.CP-01w-11 —
AR A (LI ERMEHIERRAAD;
HVE-50 & 57875 K 4y ( H A HIRAYAMA A7),
SARTERZE Cis (Fuji Silysia Chemical Co., Ltd.);
JEEIERERIR GFsy CF RIFFETD; BHEE G
WA A RA D) MCICH A =384k T.); Sephadext
LH-20 ( General Electric Co. ) ; COSMOSIL
5C;s-MS-II Column (HANIAFD; w#EME H. £
& (60~80. 200~300 H, #H&iEHFET); iR
praEE (bl E REFEHEARAFD: PNPG fl o-
BELFBE (Sigma Chemical); RPMI 1640 £5 973 .
% Eh 22 v (PBS) FIPU HE A Z M SR (MTT) (dk
HRERAFD; NEVERE R A M K562 41
N BT98 BEL-7402 40 AN B 98 SGC-7901 £ Jifa (
ERMABE LA B2 7B ) A AS49 4
LI N B 350 HeLa 40 (H RE K52 5256 54 O
R .
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R 2 BEHEAL (48.0 g) 2 WS-t IR 2 MR VA At »
60~80 HAEf: (90.0 g i, &fEfL (200~300
HD R R %, DUAHEE-BEIR S8 (10 01, 10 ¢
2.10:3.10:4.10:6.10:8.1:1.1:2.1:
4, 1:8.0:1) KINEAEAEEGEM, & 500 mL Y4
—f, PR A&EEai (TLO) ll, &IFH
LIRSy, B&AFE) 10 MiLsr (Fr. 1~10),

Fr. 3(274.3 mg) & SAHFE DL EE-/K (3 0 7—1 &
0) BREELENE, 433 7 M5y (Fr. 3-1~3-7). Fr. 3-5
(16.7 mg) Z:Hfil % HPLC (Cg ik, 85%
Vel 4ifk, 153159 11 (tg = 21.23 min, 1.3 mg)
12 (g =14.74 min, 1.7 mg).

Fr. 6(230.9 mg) £ S AHAE DL E-7K (3 0 7—1 -
0) BREELEML, 133 7 N4y (Fr. 6-1~6-7). Fr. 6-2
(26 mg) LRERAE RS G-HEE (370 0 1100 :
D, 17331HkEY 6 (4.4 mg).

Fr. 7(937.8 mg) & S AHAE LLHIEE-7K (3 0 7—1 &
0) BHEEYEME, 193 13 Mt (Fr. 7-1~7-13). Fr. 7-9
(21.7 mg) 4% HPLC (Cz it 40%H
Vel 4ifh, 3359 4 (1r = 14.25 min, 2.1 mg)
5 (g =10.45min, 1.7 mg).

Fr. 8 (842.7 mg) £ B (1% Sephadex LH-20
(E-FEE 10D BRI TA, BE AR
HEE-7K (307—>1:0) BREEBEME, 193] 18 Moy
(Fr. 8-1~8-18). Fr. 8-10 (20.3 mg) &AMttt
(EAT-HEE 70 - 1D, 33LEW 1 (7.3 mg). Fr. 8-6
(7.4 mg) %44 HPLC (Cg tailikt:, 27% W EELE
M) 4itk, 5EMAEY T (g =15.31 min, 2.7 mg).
Fr. 8-8 (14.3 mg) £2:Hil % HPLC (Cyg toif4E, 35%
FEESEL 4ifk, BELEY 8 (ir = 12.14 min,
2.2mg),

Fr. 9 (410.7 mg) 5 (43 Sephadex LH-20
(EA-HEE 10D BRI, HE AL
FlE-/K (3:07—>1:0) BREEBEMG, 193] 10 M5
(Fr. 9-1~9-10) . Fr. 9-8 (37.8 mg) £k At (il (5
f5-HEE 300 © 1), FEMHEY 10 (1.3 mg).

Fr. 10 (1.5 g) &AL EE-K (31 7—1
0) BEEEVEML, #3520 M4 (Fr. 10-1~10-20).
Fr. 10-10 (100 mg) ZAE A (il & 7-HEE (70 -
130 : 1D, £33 5 M 53 (Fr. 10-10-1~10-10-5).
Fr. 10-10-5 (10.6 mg) Z&:1il & HPLC (C,g fAili i,
40% H BRI ik, 13 EMLAY) 3 (ir = 16.20 min,
12 mg). Fr. 10-11 (209.3 mg) ARERA: (il 5 4)5-

HEE45 2 1—1 0 D, 152] 4 N4 (Fr. 10-11-1~
10-11-4), Fr. 10-11-2 (7.3 mg) £&2£# 4% HPLC (Cyg
A, 40% VL) 4ifk, BELEM 2 (k=
20.15 min, 2.5 mg). Fr. 10-16 (100.5 mg) ZHEH
KO T-FEE (200 @ 1), 193] 2 NS (Fr
10-16-1~10-16-2). Fr. 10-16-2 (2.6 mg) L HEEHHE
3% Sephadex LH-20C R FIML &4 9(1.5 mg).
3 HFHEE

WEW 1: HOTCE R AR (TED; ESI-MS m/z:
383.1 [M+Na]"; CyH»O4: 'H-NMR (500 MHz,
MeOD) ¢: 6.92 (1H, d, J = 1.1 Hz, H-2), 6.76 (1H, d,
J = 8.0 Hz, H-5), 6.78 (1H, dd, J = 1.1, 8.0 Hz, H-6),
475 (1H, d, J = 7.1 Hz, H-7), 2.35~2.42 (1H, m,
H-8), 3.84 (1H, dd, J = 4.3, 10.9 Hz, H-9a), 3.64 (1H,
dd, J = 6.5, 10.9 Hz, H-9b), 6.81 (1H, d, J = 1.8 Hz,
H-2), 6.73 (1H, d, J = 8.0 Hz, H-5"), 6.66 (1H, dd, J =
1.8, 8.0 Hz, H-6), 2.94 (1H, dd, J = 4.8, 13.4 Hz,
H-7'a), 2.50 (1H, dd, J = 11.3, 13.4 Hz, H-7'b), 2.71~
2.78 (1H, m, H-8"), 4.00 (1H, dd, J = 6.3, 8.5 Hz,
H-9'a), 3.74 (1H, dd, J = 5.6, 8.5 Hz, H-9'b), 3.85 (3H,
s, 3-OCHs), 3.86 (3H, s, 3-OCHj); “C-NMR (125
MHz, MeOD) d: 134.3 (s, C-1), 109.2 (d, C-2), 147.6
(s, C-3), 145.6 (s, C-4), 114.5 (d, C-5), 118.4 (d, C-6),
82.5 (d, C-7), 52.7 (C-8), 59.1 (t, C-9), 132.1 (s, C-1"),
112.0 (d, C-2'), 147.6 (s, C-3'), 144.4 (s, C-4"), 114.7
(d, C-5"), 120.7 (d, C-6"), 32.2 (t, C-7"), 42.5 (d, C-8),
72.1 (t, C-9"), 54.9 (q, 3-OCHj3), 54.9 (g, 3'-OCH;). LA
Bl S ek R A g, s AL A
V& IR IR I

) 2: EABARY) CHEE ; EI-MS m/z: 360.1
[M]"; 43 73X CooH40¢6: 'H-NMR (500 MHz, MeOD)
5:7.04 (1H, d, J = 1.7 Hz, H-2), 6.79 (1H, d, J = 8.1
Hz, H-5), 6.84 (1H, dd, J = 1.7, 8.1 Hz, H-6), 4.77
(1H, d, J = 4.5 Hz, H-7), 3.12~3.16 (1H, m, H-8),
4.23~4.29 (2H, m, H-9a, 9'a), 3.86~3.88 (2H, m,
H-9b, 9'b), 6.97 (1H, d, J = 1.7 Hz, H-2'), 6.76 (1H, d,
J=28.1Hz, H-5"), 6.87 (1H, dd, J = 1.7, 8.1 Hz, H-6"),
3.75 (1H, dd, J = 4.1, 11.8 Hz, H-7"a), 3.50 (1H, dd,
J = 5.4, 11.8 Hz, H-7'b), 2.13~2.22 (1H, m, H-8"),
3.90 (3H, s, 3-OCH;), 3.88 (3H, s, 3'-OCHj):
BC-NMR (125 MHz, MeOD) 6: 133.8 (s, C-1), 111.9
(d, C-2), 149.1 (s, C-3), 147.4 (s, C-4), 116.2 (d, C-5),
120.9 (d, C-6), 87.3 (d, C-7), 53.9 (d, C-8), 72.9 (t,
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C-9), 136.8 (s, C-1"), 111.1 (d, C-2"), 148.8 (s, C-3"),
147.1 (s, C-4"), 116.0 (d, C-5"), 120.3 (d, C-6"), 62.1 (t,
C-7'), 49.5 (d, C-8'), 72.8 (t, C-9'), 56.5 (g, 3-OCHj),
56.6 (q, 3-OCHs). LA % 5 S pkxt A 55",
WOSSE G 2 R 3-(a,d- 50 HE-3- 14 Jk 2
BE)-4-(FRHE-3-F A BRI ) DUk

EY 3. LEEHMAR (FHED; ESI-MS m/z:
383.3 [M+Na]"; 2T CyHO06: 'H-NMR (500
MHz, MeOD) 6: 6.97 (1H, d, J = 1.8 Hz, H-2), 6.78
(1H, d, J = 8.2 Hz, H-5), 6.84 (1H, dd, J= 1.8, 8.2 Hz,
H-6), 5.51 (1H, d, J = 6.2 Hz, H-7), 3.46~3.51 (1H,
m, H-8), 3.85 (1H, dd, J = 5.1, 11.1 Hz, H-9a), 3.77
(1H, dd, J = 7.2, 11.1 Hz, H-9b), 6.75 (2H, s, H-2/6"),
2.64 (2H, t, J = 7.6 Hz, H-7)), 1.80~1.87 (2H, m,
H-8'), 3.59 (2H, t, J = 6.5 Hz, H-9'), 3.84 (3H, s,
3-OCHs), 3.87 (3H, s, 3’-OCHj3); "C-NMR (125 MHz,
MeOD) d: 133.4 (s, C-1), 109.1 (d, C-2), 147.7 (s,
C-3), 146.1 (s, C-4), 114.7 (d, C-5), 118.3 (d, C-6),
87.6 (d, C-7), 54.05 (d, C-8), 63.6 (t, C-9), 135.5 (s,
C-1"), 112.7 (d, C-2"), 143.8 (s, C-3'), 146.1 (C-4"),
128.5 (s, C-5'), 116.5 (d, C-6"), 31.5 (t, C-7"), 34.4 (t,
C-8"), 60.8 (t, C-9"), 55.34 (q, 3-OCH3), 54.96 (q,
3'-OCH;). DA F3dE 5 Ciikat fa A — P, ek
EEY 3N (1S,8R)- A EEA —EAIKILEE.,

th&Y) 4. RIEGERL (&45); ESI-MS m/z:
411.4 [M+Na]"; T3 CuHuO07; 'H-NMR (500
MHz, CDCly) d: 6.92 (1H, d, J = 1.8 Hz, H-2), 6.92
(1H, d, J=8.2 Hz, H-3), 6.84 (1H, dd, J = 1.6, 8.2
Hz, H-6), 4.77 (1H, J = 4.6 Hz, H-7), 3.08~3.17 (2H,
m, H-8, 8'), 4.25~4.32 (2H, m, H-9a, 9'a), 3.89~3.92
(2H, m, H-9b, 9'b), 6.60 (2H, s, H-2', 6"), 4.74 (1H,
J = 4.6 Hz, H-7"), 3.93 (9H, s, 3', 5, 5-OCH;);
BC-NMR (125 MHz, CDCL) 6: 145.3 (s, C-1), 108.6
(d, C-2), 1143 (d, C-3), 132.9 (s, C-4), 146.7 (s, C-5),
118.9 (d, C-6), 85.8 (d, C-7), 54.4 (d, C-8), 71.6 (t,
C-9), 134.3 (s, C-1"), 102.7 (C-2', 6), 147.2 (s, C-3"),
132.1 (s, C-4'), 147.2 (s, C-5"), 86.2 (t, C-7"), 54.1 (d,
C-8), 71.9 (d, C-9'), 56.0 (q, 5-OCHs), 56.4 (q, 3',
5'-OCH3). VA -3 5 cifxt B A —, ek
STENEY) 4 RFEHEER .

B S: FOBRYR (FEL; BSI-MS m/z:
437.3 [M+Na]; 2730 CuHi0g; 'H-NMR (500
MHz, MeOD) 6: 6.97 (2H, d, J=2.2 Hz, H-2, 2'), 6.97

(2H, d, J = 8.1 Hz, H-5, 5), 6.85 (2H, dd, J = 2.2, 8.1
Hz, H-6, 6'), 4.87~4.93 (2H, m, H-7, 7'), 3.18~3.20
(2H, m, H-8, 8'), 4.29 (2H, dd, J = 2.0, 9.3 Hz, H-9a,
9'a), 3.67 (2H, dd, J = 4.1, 9.4 Hz, H-9b, 9'b), 1.30
(6H, t, J = 7.2 Hz, 3, 3'-OCHs), 4.03 (4H, q, J = 9.3
Hz, H-1", 1'), 1.30 (6H, t, J = 7.2 Hz, H-2", 2");
BC-NMR (125 MHz, MeOD) 6: 132.4 (s, C-1), 110.7
(d, C-2), 147.5 (s, C-3, 3'), 149.9 (s, C-4, 4"), 116.2 (d,
C-5), 119.5 (d, C-6), 85.1 (d, C-7), 54.5 (d, C-8), 73.8
(t, C-9), 1332 (s, C-1"), 110.6 (d, C-2'), 116.4 (d,
C-5'), 119.7 (d, C-6'), 85.1 (d, C-7'), 54.5 (d, C-8"), 73.8
(t, C-9"), 56.5 (g, 3-OCHs), 56.4 (q, 3-OCHs), 64.3 (t,
C-17), 11.4 (q, C-2"), 64.3 (t, C-1""), 11.4 (q, C-2""). LA I
Kl 5 SR R A ), s etk s s 2
FERA G

& 6: TLEMRYIT (FEL; ESI-MS m/z:
358.1 [M+Na]'; 43 F3 CyH207; 'H-NMR (500
MHz, MeOD) d: 6.97 (2H, d, J = 1.8 Hz, H-2, 2'), 6.78
(2H, d, J= 8.1 Hz, H-5, 5"), 6.83 (2H, dd, J=8.1, 1.8
Hz, H-6, 6'), 4.73 (2H, d, J = 4.4 Hz, H-7, 7'), 3.12~
3.19 (2H, m, H-8, 8"), 4.25 (2H, dd, J = 6.9, 9.0 Hz,
H-9a, 9'a), 3.85 (2H, dd, J = 3.6, 9.0 Hz, H-9b, 9'b),
3.87 (6H, s, 5, 5-OCH;3); “C-NMR (125 MHz,
MeOD) &: 133.7 (s, C-1, 1'), 111.0 (d, C-2, 2'), 149.1
(d, C-3,3"), 147.3 (s, C-4, 4"), 116.1 (s, C-5, 5'), 120.1
(d, C-6, 6'), 87.5 (d, C-7, 7"), 55.4 (d, C-8, 8), 72.1 (t,
C-9, 9, 56.4 (q, 5, 5'-OCH3). LA -%¥E 5 SChkoxt 8
HA—FHY, MEELEY 6 NIAEEL.

WEY 7. HERRY (FED; ESIMS m/z:
317.1 [M—H]; 4T3 C;;H;s0g; 'H-NMR (500
MHz, MeOD) &: 7.58 (1H, d, J = 2.0 Hz, H-2), 6.82
(I1H, d, J=8.4 Hz, H-5), 7.63 (1H, dd, J = 2.0, 8.4
Hz, H-6), 4.77 (1H, dd, J = 5.1, 8.9 Hz, H-8), 4.24~
4.29 (1H, m, H-9a), 3.70~3.74 (1H, m, H-9b), 6.91
(1H, d, J = 2.0 Hz, H-2), 6.74 (1H, d, J = 8.4 Hz,
H-5"), 6.78 (1H, dd, J = 2.0, 8.4 Hz, H-6'), 3.89 (3H, s,
3-OCHj3), 3.84 (3H, s, 3'-OCH3); *C-NMR (125 MHz,
MeOD) §: 129.0 (s, C-1), 111.1 (d, C-2), 147.5 (s,
C-3), 151.7 (s, C-4), 114.3 (d, C-5), 123.8 (d, C-6),
198.3 (s, C-7), 54.8 (d, C-8), 64.1 (t, C-9), 128.5 (s,
C-1'), 111.4 (d, C-2"), 141.9 (s, C-3"), 145.6 (s, C-4"),
115.2 (d, C-5"), 120.3 (d, C-6"), 54.9 (g, 3-OCHj3), 55.0
(q, 3-OCH3). LA 50 5 scihont B A — 57, g
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WKENE T AP RYEE B.

&) 8: W TCE LR AR (HEED s ESI-MS m/z:
4013 [M+Na]"; CyHy07: 'H-NMR (500 MHz,
MeOD) 6: 7.01 (1H, d, J = 1.8 Hz, H-2), 6.75 (1H, d,
J = 8.1 Hz, H-5), 6.85 (1H, dd, J = 1.8, 8.1 Hz, H-6),
4.84 (1H, d, J = 5.7 Hz, H-7), 430 (1H, dd, J = 3.8,
5.7 Hz, H-8), 3.85 (1H, dd, J = 5.7, 12.0 Hz, H-9a),
3.77 (1H, dd, J = 3.8, 12.0 Hz, H-9b), 6.80 (1H, d, J =
1.8 Hz, H-2'), 6.83 (1H, d, J = 8.1, H-5'), 6.68 (1H, dd,
J = 18, 8.1 Hz, H-6'), 2.59~2.64 (2H, m, H-7"),
1.78~1.85 (2H, m, H-8'), 3.57 (2H, t, J = 6.5 Hz,
H-9"), 3.80 (3H, s, 3-OCHj3), 3.81 (3H, s, 3'-OCH;);
BC-NMR (125 MHz, MeOD) 6: 132.1 (s, C-1), 111.8
(d, C-2), 148.7 (s, C-3), 147.0 (s, C-4), 115.6 (d, C-5),
121.0 (d, C-6), 74.0 (d, C-7), 86.5 (d, C-8), 62.2 (t,
C-9), 138.0 (s, C-1'), 114.0 (d, C-2"), 151.7 (s, C-3"),
147.1 (s, C-4'), 119.4 (d, C-5"), 121.8 (d, C-6"), 32.7 (t,
C-7"), 35.5 (t, C-8"), 62.2 (t, C-9"), 56.3 (q, 3-OCHs3),
56.4 (q, 3-OCHz). LA %t 5 5Chkx e A —54'™),
M EY 8 NI Hih-B-0-4'- &
FATE -

EY 9. wmEMPRY) (HEE; ESI-MS m/z:
261.3 [M+Na]"; C;sHy0,; 'H-NMR (500 MHz,
MeOD) ¢6: 1.27 (1H, t, J = 12.8 Hz, H-1), 0.61~0.67
(1H, m, H-2), 0.45 (1H, dd, J = 4.6, 7.9 Hz, H-3a),
0.24 (1H, dd, J = 4.4, 4.6 Hz, H-3b), 3.21 (1H, dd, J =
4.6,11.2 Hz, H-5), 1.71~1.84 (4H, m, H-6, 7), 1.92~
1.99 (1H, m, H-9), 1.40 (1H, t, J = 10.4 Hz, H-10a),
1.54 (1H, dd, J = 7.8, 10.4 Hz, H-10b), 1.03 (3H, s,
12-CH3), 0.99 (3H, s, 13-CH3), 1.12 (3H, s, 14-CH3),
1.10 (3H, s, 15-CH3); "*C-NMR (125 MHz, MeOD)
5c: 49.5 (d, C-1), 25.1 (d, C-2), 19.4 (t, C-3), 20.4 (s,
C-4), 74.9 (d, C-5), 31.6 (t, C-6), 41.1 (t, C-7), 74.2 (s,
C-8), 49.9 (d, C-9), 35.1 (t, C-10), 35.0 (s, C-11), 22.6
(q, 12-CH3), 30.7 (q, 13-CH3), 20.4 (q, 14-CH3), 17.9
(q, 15-CH3). Lh -¥dR 5 scmiont B A — 5", i
YEE) 9 N = IRRE IR B .

AW 10: FEEOHCRY) (FEE; ESI-MS m/z:
251.1 [M—H] : C;6Hy50,: 'H-NMR (500 MHz,
MeOD) ¢: 3.36 (1H, dd, J = 5.8, 10.6 Hz, H-2), 1.70
(1H, dd, J = 5.8, 12.4 Hz, H-3a), 1.46 (1H, dd, J =
10.6, 12.4 Hz, H-3b), 1.40~1.44 (1H, m, H-5),
3.24~229 (1H, m, H-9), 1.64 (1H, d, J = 12.6 Hz,

H-12a), 0.98 (1H, d, J=12.6 Hz, H-12b), 0.88 (3H,
s, H-13), 1.02 (3H, s, H-14), 0.93 (3H, s, H-15), 3.36
(3H, s, 2-OCH;); C-NMR (125 MHz, MeOD) 6: 44.1
(s, C-1),90.3 (d, C-2), 43.8 (t, C-3), 36.5 (s, C-4), 50.7
(d, C-5), 20.2 (t, C-6), 32.9 (t, C-7), 34.3 (s, C-8), 74.6
(d, C-9), 25.4 (t, C-10), 26.5 (t, C-11), 36.2 (t, C-12),
24.4 (q, C-13), 30.3 (q, C-14), 27.7 (q, C-15), 57.2 (q,
2-OCH3). VA EX¥¥E 5 kA IR A — 3520, %
TENAW) 10 2 o-F2 - 28-F AL T bt

&Y 11 AR AR CEA5); EI-MS m/z: 454.3
[M]"; C30HsO3: 'H-NMR (500 MHz, CDCLy) 6
1.88~1.90 (1H, m, H-1a), 1.04~1.09 (1H, m, H-1b),
1.60~1.76 (5H, m, H-2a, 2b, 15a, 16a, 19a), 3.27
(1H, dd, J = 4.8, 11.4 Hz, H-3), 0.83 (1H, m, H-5),
1.60~1.66 (1H, m, H-6a), 1.44~1.48 (1H, m, H-6b),
1.34~1.44 (5H, m, H-7a, 7b, 21a, 21b, 22a), 1.97
(1H, s, H-9), 6.45 (1H, dd, J = 3.0, 10.5 Hz, H-11),
5.67 (1H, dd, J= 1.5, 10.5 Hz, H-12), 2.00~2.04 (1H,
m, H-15b), 1.09~1.13 (1H, m, H-16b), 2.56 (1H, dd,
J =123, 14.5 Hz, H-19b), 2.27~2.32 (1H, m, H-22b),
1.01 (3H, s, H-23), 0.80 (3H, s, H-24), 0.93 (3H, s,
H-25), 0.81 (3H, s, H-26), 1.00 (3H, s, H-27), 0.97
(3H, s, H-29), 0.82 (3H, s, H-30); “C-NMR (125
MHz, CDCl;) d: 38.0 (t, C-1), 27.1 (t, C-2), 78.9 (d,
C-3), 38.9 (s, C-4), 54.8 (d, C-5), 18.3 (t, C-6), 32.4 (t,
C-7), 40.7 (s, C-8), 54.3 (d, C-9), 36.7 (s, C-10), 125.1
(d, C-11), 127.3 (d, C-12), 137.2 (s, C-13), 42.1 (s,
C-14), 32.6 (t, C-15), 24.9 (t, C-16), 48.0 (s, C-17),
131.0 (s, C-18), 40.5 (t, C-19), 32.2 (s, C-20), 36.8 (t,
C-21), 35.5 (t, C-22), 27.8 (q, C-23), 15.1 (q, C-24),
18.0 (q, C-25), 16.4 (q, C-26), 19.8 (q, C-27), 180.0 (s,
C-28), 32.2 (g, C-29), 24.1 (q, C-30). DL E#¥E 5
R BR3P, MRt A Y 11 O 3p-FRdE-
FEEOR-11,13(18)- - J5-28-FR 1

& 12: wEAREE (E): ESI-MS m/z:
455.6 [M—H] ; CsHsO;3: 'H-NMR (500 MHz,
CDCls) 6: 3.25 (1H, dd, J = 4.5, 11.1 Hz, H-3), 5.20
(1H, t, J = 3.4 Hz, H-12), 2.83 (1H, dd, J = 3.8, 13.6
Hz, H-18), 1.00 (3H, s, H-23), 0.93 (3H, s, H-24), 0.79
(3H, s, H-25), 0.77 (3H, s, H-26), 1.15 (3H, s, H-27),
0.95 (3H, s, H-29), 0.92 (3H, s, H-30); *C-NMR (125
MHz, CDCL3) d: 38.4 (t, C-1), 27.2 (t, C-2), 79.1 (d,
C-3), 38.7 (s, C-4), 55.2 (d, C-5), 18.3 (t, C-6), 32.4 (t,
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C-7), 39.2 (s, C-8), 47.6 (d, C-9), 37.1 (s, C-10), 22.9
(t, C-11), 122.6 (d, C-12), 143.6 (s, C-13), 41.6 (s,
C-14), 27.7 (t, C-15), 23.4 (t, C-16), 45.9 (s, C-17),
41.0 (d, C-18), 46.5 (t, C-19), 30.7 (s, C-20), 33.8 (t,
C-21), 32.6 (t, C-22), 28.1 (q, C-23), 15.3 (g, C-24),
15.5 (q, C-25), 17.1 (g, C-26), 25.9 (q, C-27), 182.9 (s,
28-COOH), 23.6 (q, C-29), 33.1 (q, C-30). LA L%ds
5 SRR A R A -5, MR A 12 K
FEURIR .
4 FEMHEMNE
4.1 HHREEIEMENE

K MTT EAEY 1~4. 6~8 Fl 11~12
SEATH0 681 B 00 R P 2 1) Ak R o 2 25 M P
PEXTHE, DMSO JMBAPEXTIE . KAE S L1 6 AN

EIREAEE, 4358 0.14 031 0.9, 2.7, 8.1 fil 24.3
ng/mL. RrFRREEE IR BTN, RN AR
1E 96 FL P AL FEAREERT 90 uL WK N 5 10% 4
mL. 4k K562. BEL-7402. SGC-7901. A549
Fl HeLa #£ 5% CO,. 37 C. 90%LA FiBREZAMET
JEE 24 h 5, O\ 10 pl W EERR FE A4 AL By,
FEJa AR SR 1% 56 R E 72he. 25,
FUIMA 15 uL MTT & (5 mg/mL, Bl 0.5% MTT),
Hkel 85 9% 4 ho A ELX-800 BEARXTE 490 nm 3 KAk
MERFLFIROCE (4) (8, %A R H R4
AR Z . B AR R SRR A VIR EE, Ak
R IHIZ, F Reed and Muench =5 H #5714k,
B IREREE 1Cs Y. ZRIE 1.
I = (4 gw—A 2w)/A wm

FT1 FHARPBEUEMRABRSEESE (X Ls,n=3)
Table 1 Cytotoxicities of compounds from M. oleifera (X £s,n=3)

ICsp/(ugmL™")

W&
K562 BEL-7402 SGC-7901 A549 HeLa
1 — — — — —
2 — — — — —
3 N J— J— P J—
4 — — _ — _
6 — _ _ _ _
7 J— J— J— J— J—
8 _ _ _ — _
11 — — — — —
12 8.16+0.16 3.3240.09 4.57+0.21 10.16+0.66 9.14+0.77
ENCIOES N 4.6010.66 3.7540.23 2.10+0.20 8.57+0.28 3.50+0.18

7 FORAR BRI
“_ indicates no activity
42 o-EEEFEHIEE N E
K 4-WE RS -a-D-ML R AT (PNPG) 14
XAGEY) 1~12 1) o5 25 B8 EF B4 1) 3 1k 2k 47 U
EBL, BAPEXTIE Y DMSO-PBS VAW, FHMERT R Ky
B[Ry VA . SCERATICH] pH 6.8 1) 0.1 mol/L
FR 2% R (PBS ¥ 1E N, H 0.1
mol/LPBS VAL # 2 U/mL o412 B H BEE TR . 2.5
mmol/L ] PNPG ¥ A1 10%H] DMSO-PBS ¥ -
P02l (10 pL ARl S+ 70 uL PBS &R+
20 pL o~ %) BE H ERA O - BIMEXTHRZH (10 pL
DMSO-PBS #7470 pL PBS VAW +20 pL o-Hi %k
TFEEEO  BHPEXTIEZE (10 pL AR - 0h A i+

70 uL PBS & 420 pL o-FIEHEEREA WD 55

XTRE (10 pL ASFIUAE ¥ +90 ul PBS 7D F174S
%R (10 L DMSO-PBS ¥ +90 pL ] PBS %
B BT TR RER AT 96 FLEEARMUS, T 37 C
WEFRFE 15 min, &M PNPG W 20 pL,
P 96 fLIR T 37 "CEEFRAETHCE 30 min, HIA 0.2
mol/L [#) Na,CO;z 4 111 80 uL, FEEFRILE 405 nm
BEKTMERFILN A E. % HARTHEA G
o F AT I AR I . S5 AR 2.

IR =1—(A—Ay)/(B—By)
A CHSEIAL A . A TS SEXTIRAL A {5, B AIITEXTIRLL 4
i, By N HXRA 4 A
5 g

ASERER N A BRSO BB 3t
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F2 BHAPRELEYH o-BEEEEINGELE (X £s,n=3)
Table 2 a-Glucosidase inhibitory effect of compounds from M. oleifera (X £s, n = 3)
&=L BHHER ] 2/% &Y BHHER ] 2/%
1 ENIEEES 68.4410.70 8 N EEEN —
2 ENIEESS 65.28+0.50 9 (EESES —
3 ENIEESS — 10 (EESES —
4 ENIEEES — 11 =i <10
5 ENIEESS — 12 TN <10
6 ENIEEES — BT - BN 48.81£0.90
7 ENIEESS —
ARG R B BRI A 500 pgemL s “— FORKR BRI
Compounds and Acarbose were used as positive control (500 pg-mL™"); “—" indicates no activity

DERE T 8 DARIRRML S AN R EY),
Hrp g 1~1 NERABOR T #4538 1
MRRZE TR, AP 12 BA 0] 8 40 fa 1) 7
PE, LS 1R 2 BAT o B 2R RS

TEE A A 0 B RIRE S, R B T
TOBARM SR SERI S o), BRI SR
RNEA. BEFFRRAEMRE . AR seis Bk
ZER PR 2 A=W AP 2 MR
WaEY, HFED 9~11 J i IR NBAR 4 2513
BINIRESR R o BRILZ AL, SRR G 1~8
X8 AARNERR ST, Hbn] DL BB AN F
AL SRR SRS BEREOR, # P FE T
AR SRR, IFOABORZEIA A 5T K 1R
(N7 iE3nN
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