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Abstract: Six compounds were isolated from the EtOH extract of Manihot esculenta (cassava) stems. On the
basis of spectral data, they were identified as furan (1), ceplignan (2), indole-3-carboxylic acid (3), 3,9,13-
megastigmanetriol (4), amentoflavone (5) and yucalexin P-21 (6). Compounds 1-5 were obtained from cassava for
the first time. Antibacterial activity was assayed by paper disk diffusion method, and compounds 1, 3, 4, and 6
showed inhibitory activity against methicillin-resistant Stgphylococcus aureus (MRSA) and S. aureus.
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i F 4R, PG K 4 3 €0 ) 4 BR B (Methicillin-
resistant Staphylococcus aureus, MRSA) ATCC9551 .
ESHEOHERE (S, awreus) ATCC51650 HIHERT A
2 iR it

1.2 (U FnikF

LR ZE T X-5 2 RS AR BERIZIE) ; AP
QSTAR Pulsar R ; Brucker AV-400 %8 S 4% %
{X(TMS >} A #5) ; Rudolph Autopol III jig 64% ; CO,
R 3746 (Sheldon Manufacturing Inc.); #% TA/ES (b
IR ARA R EFRa ) R R
(200 ~300 ENFIHIZEZHTREE (F BWEHEAT),
Sephadex LH-20 (Merck 2\ w)), PO H 3 {8 2 mk £h
(MTT), R KRB R (LWL THRAF),

1.3 RIS B

AR ZEZEWG 5 i TS (75.0 ke), FH 95% &
BORAR 3 KB A E LB EREE, KR
BAECF K R BRI, R A 2R 2
BEAIIE TR, B8 L BRI (66.0 g) &I FERE
AR EAT, L= e-FHEE(100 © 1 ~0 : 1)BREUE
Jit, 753 8 N4> Fr.l ~Fr8), Fr.7 (10.8 g)&Hk
JEREEHT, A= H be-H BEQS © 1Y, B3] 5 4>
iy, Fr7.3 2.2 g)HkKIKZ Sephadex LH-20 H:ZH7
CEPE-FEBEL 1 W) E R EN A
-2 OB 1 0 1 Ve, A2EEW 1 (9.7 mg)
F16 (3.8 mg);Fr6 (4.9 )ZREAEZMT , LA k-
ZERZTR® : 1 ~0 @ 1)BREEVEL, /53] 10 N34,
Fr6.8 (475.7 mg)# K2 Sephadex LH-20 # /27
(95% B R B2 RE AR ZAT (A k-2 R 2,
fig7 : 3 ¥E), HEMLAYI 2 4.7 mg), Fr.8 (1.8 g)
ZRERAEZHT, DL =& H be-H B 20 ¢ 1 YRR, 753
6 M4, Fr8.3 (580.0 mg)fkiKZ: Sephadex LH-20
HENT(C & T be-H B 1 0 1 Pet) A A AR E AT
(FEE-7K 4 26 YL, BELEYW 3 3.7 mg)F1 5
(16.0 mg), Fr8.4 (978.0 mg)#K K% Sephadex LH-
20 HEEM(CEF - B 1 2 1 B AR ZRER
HECEE P - EE20 1 %), 83kEa9 4
(34 mg),
1.4 HEFEERR

KB A BT 8" . ¥ S awreus F
MRSA 4 5l i B — & & B M B & W (10° ~
10" cfumL™), AMERHBSBA THRIXLHE

NA B3R, il B B AR, B FH EA&N 6 mm
MR IRAC R AL A Y B BR BE 47 20 mg mL™ )
BESRVET, AR 25 wL FUELKHR L, fRER#E TS
MEFEHEFRLE, SAHER 3 K, IHEKR R
TR NS, 37CHEBRFR, 12 h FUES
BONEFERMEEER,

1.5 &HEE

BkM(furan, 1)  FTEMIR; 5> FX C,H,0;
ESIMS m/z: 69 [M + H]"; '"H NMR (400 MHz,
CD,OD): 3 740 2H, d, J=7.6 Hz, H-2, H-5), 5.62
H, d, J=7.6 Hz, H-3, H4); "C NMR (100 MHz,
CD,OD): 5 143.5 (C-2,5),1078 (C34), iR
55 SDBS B HRIE —2, H % E Rk

BB47K#E (ceplignan, 2)  FHEKK; 55 FR
CsH;s O, ;mp 98C ~100°C, [a]} +45° (¢ 0.2,
MeOH); ESIMS m/z: 347 [M + H]"; 'H NMR
(400 MHz, CD,0D): & 7.63 (1H, br s, H4), 7.56
(1H, br s, H6),6.94 (1H, d, J=1.8 Hz, H2"), 6.83
(1H,dd, J=1.8, 8.1 Hz, H6"), 6.78 (1H, d, J =
8.1 Hz, H5"), 5.62 (1H, d, J =6.4 Hz, H2), 3.90
(H, s, 7-OMe), 3.84 2H, m, H9),3.82 (3H, s, 3'-
OMe), 3.56 (1H, m, H-3); ”C NMR (100 MHz,
CD,0D): 3 90.2 (C-2), 54.6 (C-3), 130.5 (C-3a),
120.9 (C4), 125.2 (C-5), 115.6 (C-6), 145.3 (C-7),
153.9 (C-7a), 169.8 (C-8),64.6 (C9), 134.0 (C-1"),
110.7 (C-2"), 149.2 (C-3"), 147.9 (C4"), 116.3 (C-
5", 119.9 (C-6"), 56.8 (7-OMe), 56.5 (3'-OMe),
R TEEHE 5 Ok [ 6 ] #IE — B, % e H R4
RE,

3-I5| % B & (indole-3-carboxylic acid, 3)
EREARE(PEE); 47X CGH,NO,; mp 226°C ~
228°C, ESIMS m/z: 162 [M + H]"; 'H NMR
(400 MHz, CD,0D): 8 805 (1H, d, J=7.1 Hz, H4),
7.93 (1H, s, H2), 7.42 (1H, d, J=7.1 Hz, H-7),
7.16 (2H, m, H-5, H6); "C NMR (100 MHz,
CD,OD): 3 169.4 (COOH), 138.2 (C-8), 133.4 (C-
2),127.6 (C9),123.6 (C-5),122.4 (C-6),122.0 (C-
4),112.9 (C-7),108.9 (C-3), _biRIEIEHIE S Sk
[7 ]403E —3, e R 3 -5 R

3,9,13-megastigmanetriol (4) RN
TR CyH, 0,5 [a]¥ -6.8°(c 0.1, py); ESIMS
m/z:231 [M+H]"; "H NMR (CDCl,, 400 MHz): 3
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0.80 (1H, m, H-6),0.88 (3H, s, H-11),1.01 (3H, s,
H-12),0.91 (1H, m, H4ax), 1.08 (1H, m, H-2ax),
1.18 3H, d, J=6.3 Hz, H-10), 1.44 (1H, m, H-5),
1.53 (4H, m, H-7, H-8), 1.56 (1H, m, H-2eq), 2.15
(1H, m, H4eq), 3.44 (1H, dd, J=10.5, 7.0 Hz, H-
13a),3.71 (1H, m, H-3), 3.75 (1H, dd, J =10.5,
2.7 Hz, H-13b); "C NMR (100 MHz, CDCl, ):
8 36.5 (C-1), 51.5 (C-2), 67.3 (C-3), 40.5 (C4),
42.5 (C-5),48.3 (C-6),25.8 (C-7),41.7 (C-8), 68.7
(C9),23.5 (C-10),21.3 (C-11), 31.2 (C-12), 65.8
(C-13) bR WEIEEHE 5 3CHR (8, 9 ] B —3, K
Y5 A 39,13 -megastigmanetriol ,

142 W E R (amentoflavone, 5) BEM
WA ; 23T Cy Hyg O3 ESIMS m/z: 538 [M +
H]";'H NMR (CD,OD, 400 MHz): 3 7.90 (1H, d,
J=2.0 Hz, H2"),7.82 (1H, dd, J=8.2,2.0 Hz, H-
6'),7.46 2H, d, J=8.5 Hz, H2",6""),7.06 (1H, d,
J=8.2 Hz, H-5'), 6.69 (2H, d, J=8.5 Hz, H3"",
5'",6.37 (1H, s, H-3),6.33 (1H, s, H-3"), 6.55 (H,
s, H6'"), 6.54 (H, s, H-8), 6.15 (1H, s, H6); "C
NMR (100 MHz, CD,0D): & 184.2 (C4"), 183.8
(C4),166.2 (C2),166.0 (C2"),165.9 (C-7),163.6
(C-7"), 163.2 (C4'"), 162.5 (C-5), 162.5 (C-5"),
161.6 (C4"),159.4 (C9), 156.5 (C9"), 132.8 (C-
6'),129.3 (C2",6'"),128.9 (C2"),123.2 (C3"),

x1 AW ~6 MTIRIEE
Table 1 Antibacterial activities of compounds 1-6

123.2 (C-1"),121.4 (C-1"),117.5 (C-5"),116.8 (C-
3",5™),105.4 (C-10), 105.3 (C-10"), 105.4 (C-8"),
104.1 (C-3),103.4 (C-3"), 100.2 (C-6"), 100.1 (C-
6),95.2 (C-8), iRUEIGEHE 5 CHR] 10 ] #HiE —
B, WO RS SR T

Yucalexin P-21 (6) TG £ R i T+ X
CpH,, 0, 5[ 0]l +28° (c 0.1, CHCL,); ESIMS m/z:
305 [M+H]";'"HNMR (CDCl,, 400 MHz): § 2.43
H, m, H-1),2.05 2H, m, H-2),3.06 (1H, m, H-3),
2.68 (2H, m, H-6),5.75 (1H, m, H-16a), 5.03 (1H,
s, H-14),6.28 (1H, dd, J=13.7,7.1 Hz, H-15),5.38
H, m, H-16b),1.09 3H, s, 17-CH,), 1.02 (3H, s,
18-CH,), 0.83 (3H, s, 19-CH,), 0.76 (3H, s, 20-
CH,); "C NMR (CDCl,, 100 MHz): § 23.2 (C-1),
29.8 (C2),82.9 (C3),44.9 (C4),46.2 (C-5),24.3
(C-6), 43.9 (C-7),137.2 (C-8), 54.2 (C9),35.4 (C-
10),36.8(C-11), 68.5 (C-12), 49.8 (C-13), 126.6
(C-14), 144.8 (C-15), 115.9 (C-16), 26.3 (C-17),
28.3 (C-18),17.0 (C-19),14.3 (C20), iRuEiES
PE5SCHERI 11 ] #0E —3, B E R yucalexin P21,

1.6 HiEEH

FEAER B B E T 6 MeA Wt
FEE, LA 1.3.4 F16 XF MRSA 4 #6824
BRIEHAMHIERGE 1),

B H 4% Diameter of inhibition zone (mm)

MR FARER

1 2 3 4 5 6 Kanamycin sulfate
MRSA 8.0 = 9.4 11.8 = 8.1 23.9
S. aureus 7.0 = 9.0 7.6 = 7.2 19.6

2 BRI

MAREZE AR LR SRR 553 B 5
EH 6 MEEY, B 1 MEERFEY K
1),1 MARIBER EHEAREKQR),1 YR 3 -m5BEH
B2 (3),1 ™ Cy-FERIX I AEY: 39,13-
megastigmanetriol (4),1 /> %K i : 7 46 A2 WL # FR
(5),1 A~ : yucalexin P-21 (6), Hh k&4 1 ~5
FHERNZHEY T ERE, SUETEESRER,
LAY 1.3.4 F16 XF MRSA Fl4: & O A BRE
HIMHIVEH

MRYESCER I E , (59 5 BA Ay IEE,
Inanp S AU R A SRR
BT A AR AT B A AT K i T AR
Z AR, ARG R AT AR EZE M KA A
RABERE
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