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Chemical Constituents from the Aerial Parts of Schnabelia tetradonta
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Abstract: Eleven compounds were isolated from the hot water extract of aerial parts of Schnabelia tetradonta by nomal and re-
versed silica gel column chromatography. Their structures were identified as B-sitosterol (1), 4-acetylaminoethyl-phenyl 6-O-
methyleoumaroyl-3- D-glucopyranosyl ( 1—2) [ B-D-glucopyranosyl ( 1— 3 ) ]-a-1-thamno- pyranoside ( 2) , 4-acetylaminoethyl-
phenyl 6-0-p-methylcoumaroyl-3-D-glucopyranosyl (1-=2) [ 3-D-glucopyranosyl ( 1— 3 ) ]-4-O-acetyl-a-L-rhamnopyranoside
(3) , 6-C-B-L-arabinopyranosyl-8- C-a-L-arabinopyranosylapigenin (4) , 6, 8-di-C-a-L- arabinopyranosyl-apigenin (5 ) , acetylmar-
tynoside B(6) , isomartynoside(7) , alyssonoside(8) , leucosceptoside B(9) , forsythoside B(10) and butanedioic acid(11), re-
spectively, on the basis of spectral methods.
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1 SIS TR AT B B R4 10 ke YR A

11 WBEHE SRS U, UK 5 by AR IS B B B A

Y r U XRC-1 BUE s SO E IR SRR LE ; i
FA Finnigan LCQP ™ JR i {3 ; BX R4 Bruker AV-400
R REHAR{UIE , TMS AR BEYEA PE-341 BB
Mg EFE 25 °C; HRZHT GFas FIALZATRERZ (160 ~
200 mesh 1 200 ~ 300 mesh) A F BT 4o
R ABRERE ODS(Cosmosil 75 C18-OPN) 7 Nacalai tesque 2%
#]* & ; Labar LiChroprep Rp-18(40 ~ 68 pun) SAHRERAH:
A Merck AT 5. MU ERET T 2000 FH KR

B ) EEREX, iR f o B bR AR A ot
RETRIIETIT R E o

6 R'=R?=Me, R"'Ac Ré=H
8 R'=Me,R?=Ri=H R‘=ap|
9 R'=R*=Me,R%H,R*=api
10 R'=R?*=R*=H,R*=api

2 ¥R

aw 1 AaEsFHEN), mp. 137~ 139 C;
ESI-MS m/z 437 [M+ Nal*, 5 3-8 S FEbR Mt S 1E
TLC X} B A 6] — 454 o

Ew2 AEHRBE(RE),mp. 198 ~ 200
C;lal = -14°(c 0.75, F F¥) ; ESIMS-MS m/z 650 [M

H]* . HPLC/ESIMS 2+ #7175 Bk £ B4 2a 5b,
ﬂ.’a‘?ﬁ 1/\@&%&%‘ 2b, NMR % th B 75 i K/
#i% ,'"H NMR(pyridine-ds)2a 6:8.50(t,1H, J = 5.5
Hz,NH),7.91(d, J = 8.8 Hz,2',6'-H),7.14(br.s,
44,2,3,5,6-H),6.94(d, J = 8.8 Hz,3',5’-H),6.76
(d,J =12.8 Hz,7'-H),6.27(brs, 1”-H),5.77(d, J =
12.8 Hz,8'-H),5.49(d, J =7.7 Hz,1"-H),5.44(d, J
=8.0 Hz,1”-H),3.62(s,OMe,3H) ,3.60(t, J =7 Hz,
8-H),2.83(d, J =7 Hz,7-H)1.35(d, J = 6.0 Hz,6'-
H); BAMER — A B SHHE2b), FEEFNRER A
X ETES 6 7.78 71 6.46(d, J = 15.8 Hz,7',8'-

450 g, IHIEAET K 1000 mL KK B A THEE. B2
BEFOIE T BEZCEL, W IR fR B B A ThiBE ZE By
(2 ) LPFRCBRZEIRHN(9 ) FNIE T BEZERA(65 g)o

B OB A 28R CBRZERY & )5 A TRE A
EHT(RERE 100 g, 7 MIBE/AER 20:1 ~5:1), W18
LAY 1(75 mg) o BUE T EEAEBMIHTR 8 B
HEFT MR AAEREZTSE LS 2(33 mg),3
(41 mg) ,4(15 mg) ,5(11 mg),6(14 mg),7(37 mg),8
(210 mg),9(406 mg) ,10(1.7 g) F 11(8 mg),

4R

iR -L-arabinopyranosyl

-L- arabmopyranosyl

e

R=@
R=q

H)BR T 3 B AR XU R (5 5. kA 2a
2b BJ3C NMR $0E 3 1. 53025 LA
Yy 2a F12b BB K 4-ZBRR R AR 6-0-F BF
TEEEmE R AT B (1—2) [B-D-ML R A B (1~
3) J-o- LM BZERE T (R R A 14

Ews3 geEfREE(HER), mp. 156~ 158
Cs[alf =-17°(c 0.25, FEE); ESIMS-MS m/z 874
[M+ Nal*, HPLC/ESIMS 4347 % 8K 2 F B AHF
BIER 2 R4 (3a #1 3b) . L5 3a M'H NMR
(pyridine-ds)8:8.50(t,1H, J = 5.5 Hz,NH),7.95(d, J =
8.9 Hz,2',6'-H),7.17(s,4H,2,6 1 3,5-H),6.%4(d, J =
8.8 Hz,3,5'-H),6.77(d, J = 13.0 Hz,7'-H),6.33(brs, 1"-
H),5.76(d, J = 13.0 Hz,8'-H),5.36(d, J = 7.5 Hz, 1""-
H),5.09(d, J =7.7 Hz,1"-H),5.04(m),3.66(s,0CH;),
3.61(t,J =7.2 Hz,8H),2.85(t, J = 7.2 Hz,7-H),2.02
(s,COCH;),1.13(d, J =6.3 Hz,6"-H), HAMEH —HE
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MG, FEEMERADBLFES 8 7.77 fl
6.46(d, J = 15.8 Hz, 7’ ,8'-H) AL T 30 A I =X B0 s
FlE5. LAY 3a F13b f9°C NMR BN 1,
SR B X LS S N 4 B R

HRE 6 O-FHEEF TR APER (1—2) [3-D-itmg
FEEEE (13) -4-0- Z Bt - o- LW I B2 EF U5
FRMIE,

F£1 LA 273 87C NMR #4148 ( pyridine- ds)

Table 1 *C NMR spectra of compounds 2 and 3( pyridine- ds)

No 2a 2b 3a 3b No 2a 2b 3a 3b
1 155.5 5 155.5 s 155.3 s 155.3 5 4" 72.34 72.3d 72.9d 72.9d
2,6 117.14d 117.0d 117.0d 117.04d 5" 70.7d 70.7d 67.74d 67.7d
3,5 130.2 d 130.2 d 130.3 d 130.3 d 6" 18.2 ¢ 18.2 ¢ 17.8q 17.8 q
4 133.7 s 133.7 5 133.9 5 133.9 5 ge-17 106.2 d 106.0 d 106.2 d 106.2 d
41.41 41.4 ¢ 41.41 41.4 ¢ 2 75.8 d 75.8d 75.2d 75.2d
170.0 s 170.0 5 169.9 5 169.9 5 3" 78.0d 78.0d 78.1d 78.1d
10 23.0q 23.0q 23.0 q 23.0q 4 71.3d 71.3d 71.24d 71.2d
I 127.8 s 127.8 & 127.8 5 127.8 s 5" 75.2d 75.24d 74.8 d 74.8d
2',6' 133.1d 133.14d 133.2d 133.2d 6" 64.4 1 64.4 1 64.4¢ 64.4 t
3.5 114.0d 114.7d 113.94 114.7 d gle-1"" 105.6 d 105.6 d 106.5 d 106.5 d
7 143.7d 144.7 d 143.7d 144.7 d 2 75.5d 75.5d 75.24d 75.4 d
8 116.9d 116.1d 116.9 d 116.1d " 78.2d 78.2d 77.9d 77.94d
9 166.5 s 166.5 s 166.5 s 166.5 s 4" 71.44d T.44d 70.9 d 70.9 d
OMe 55.2 q 55.34 55.2 q 55.3 q 6" 62.4 1 62.4t 62.3 t 62.3 t
tha-1" 98.94d 98.6 d 98.6 d 98.6 d Ae - - ~170.5 5 170.5 s
2" 79.74d 79.3d 78.6 d 78.6 d - - - -2l.1¢q 21.1 ¢

3 81.1d 8l.1d 80.0d 79.5d - - - - -

F2 LG4 5AVC NMR $HE (DMSO- 4y)
Table 2 *C NMR spectra of compounds 4 and 5(DMSO-d)

No. 4 5 No. 4 5
2 16435  164.1s  Gam - -
3 101.94  102.2d 1 70.8d  74.1d
4 182.3s 18235 2 63.2d  70.2d
5 157.4s  158.6s 3 7.9d 75.1d
6 106.9s  108.2s 4 69.2d 68.5d
7 16235 161.2 s 5 66.61  T1.2t
8 10495 10495  S-am
9 155.25  155.0s 1 7464 74.14d
10 10335 103.4s 2 69.9d 70.2d
1' 21.0s  121.1s 3 75.0d  75.14
»,6 129.7d  129.6d 4 69.9d4 69.1d
3,5  116.0d 116.0d 5 1.3t 7.2t
4 161.2s  161.25 - - -

EWe HEMEHRE),mp.206~28 C;lalf
=-42(¢ 0.55, ZHIEFHR), FSIMS-MS m/z 535 [M +
H]*,533 [M-H]", 'H NMR(DMSO-d,)6:14.0(s,5-0H),
10.3(s,4’-0H),10.1(s,7-OH),8.30(d, J = 8.8 Hz,2,6'-
H),6.88(d, J = 8.8 Hz,3',5-H),6.84(s,1H,3-H),5.28

(brs,1”-H) ,4.58(d, J =9.6 Hz,1"-H), C NMR &
£ 2, YU EEIES 6-C-B- LGPl RL A HE-8-C-o- LML
BT (PR 1 R A SR — B

e s HOABK(HFE),mp.237~238 C,
ESIMS-MS m./z 535 [M + H]*,533 [M-H}", 'H NMR
(DMSO-dg)8:13.8(s,5-0H),10.3(s,4'-0H), 9. 14
(s,7-OH),8.29(d, J =8.8 Hz,2',6'-H),6.88(d, J =
8.8 Hz,3’,5'-H),6.84(s,1H),4.69(d, J =9.3 Hz,
1”-H),4.64(d, J =9.1 Hz,1”-H), '*C NMR ¥4 W,
2 HXEUI B AY 5 % E 06,8-2-C-(-
Lk TR EE T R

wEe HELERMA;ESIMS m/z 759
[M+Nal*,735 [M-H}"s C NMR (DMSO-d) ¥
.3 3,5 acetylmartynoside B SRR E S A,

wEWT ABETEERAESIMS m/z 675 [M
+Nal*,651 [M-H]'o 'H NMR(methanol-d,):87.60(d, J
=15.8 Hz,8'-H),7.17(d, J = 1.6 Hz,2'-H),7.03(dd, J =
8.4 1.6 Hz,6'-H),6.79(d, J = 8.4 Hz,5'-H),6.68(d, J
=1.6 Hz,2-H),6.64(d, J = 8.4 Hz,5-H),6.61(dd, J =
8.4 f11.6 Hz,6-H),6.28(d, J = 15.8 Hz,7'-H),5.18(d, J
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=1.2 Hz,1”-H) ,4.48(m,6"-H) ,4.37(m,6"-H) ,4.32(d, J
=8.1 Hz, 1"-H) ,3.88(s, CH;0),3.75(s, CH;0),2.80(t, J
=7.5 Hz,3-H),1.29(d, J = 6.0 Hz,6"-H), BC NMR %X
% (methanol-d,) 132 30 53CHS) R ZIL B Y4 E
7 isomartynoside,,
%£3 L&We6-~100°C NMR 418
Table 3 *C NMR data of compounds 6 ~ 10

No. 6 7 8 9 10
1 131.6 s 132.7 s 131.5 s 13298 131.5 s
2 113.8d 112.8d 116.4d 112.9d 116.5d
3 145.5s 147.5s 144.6 5 147.3 s 144.6 5
4 145.3 s 147.3 s 146.1 s 147.5 s 146.1 s
5 116.8d 117.0d 117.1d 117.1d  117.1d
6 120.3d 121.1d 121.3d 121.2d 121.3d
7 35.41t 36.7t 36.61t 3.5t 36.61
8 70.9t 72.3¢ 72.31 72,2t 72.3¢
1’ 126.5 s 127.6 s 127.7 s 127.6 s 127.6 8
2! 109.7d 111.7d 111.7d 111.8d 114.7d
3 147.0 s 149.3 s 150.7 s 150.8 s 146.8 s
4 148.5 s 150.7 s 149.4 s 149.4 s 149.7 s
5 114.94  116.5d 116.5d 116.5d 116.3d
6’ 123.4d 124.3d 124.3d 124.4d 123.2d
7 146.9 8 147.1s 147.9s 147.9 s 148.0 s
8’ 115.1d 115.2d 115.2d 115.2d 115.3d
9’ 166.8 s 169.1 s 168.1s 168.1 s 168.1 s
gle-1 102.7d 104.4d 14.2d 14.2d 104.2d
2 74.5d 75.6d 76.1d 74.6d 74.6d
79.5d 84.1d 81.5d 81.5d 81.6d
4 70.2d 70.5d 70.4d 70.4d 70.4d
5 74.7 d 75.3d 74.6d 76.1d 76.1d
6 61.41 64.71t 68.51 68.51 68.41
tha-1 98.5d 102.7d 103.0d 103.0d 103.0d
2 71.2d 72.3d 72.0d 72.1d 72.0d
3 69.1d 72.3d 72.2d 72.3d 72.3d
4 72.1d 74.0d 73.8d 73.7d 73.8d
5 69.0d 70.0d 70.9d 70.9d 70.9d
6 17.7q 17.9q 18.4q 18.4q 18.4q
api-1 - - 111.0d 111.0d 111.0d
2 - - 78.1d 78.1d 78.1d
3 - - 80.6 s 80.6 s 80.6 s
4 - - 75.1t 75.1¢ 75.11
5 - - 65.71 65.7t 65.71
MeO 56.0 g 56.4q $6.4q 56.5q -
MeQ 55.9q 56.4 a - 56.5 q -

Ac 20.9/171.3 - - - -
Ac 20.9/170.1 - - - -

a8 BEXERMAK;ESIMS m/z 793 [M
+Nal*,760 [M-H] ; 'H NMR(methanol-d;)8:7.58(d, J
=15.8 Hz,8'-H),6.28(d, J = 15.8 Hz,7-H),5. 10(brs,
1"-H),4.85(d, J =2.2 Hz,1"-H),4.27(d, ] =7.8 Hz,1"-
H),3.78(s,CH;0),2.70(t, ] = 6.7 Hz,o-H),1.00(d, J =

6.2 Hz,6"-H), “C NMR 3% (methanol-ds) 3% 3. b
REHES alyssonoside H@Xﬁﬁm%’% o

et BEIERIMBEK; ESIMS m/z 807
[M+Na]*,783 [M-H]', '"H NMR (methanol-d4)8:
7.56(d, J =15.8 Hz,8'-H),7.07(d, J = 2.0 Hz,2'-
H),6.97(dd, J =8.0 #12.0 Hz,6'-H),6.75(d, J =
8.0 Hz,5'-H),6.70(d, J =8.0 Hz,5-H),6.68(d, J =
2.0 Hz,2-H),6.59(dd, J =8.0 #1 2.0 Hz,6-H),6.29
(d,J=15.8 Hz,7"-H),5.11(brs, 1"-H) ,4.91(d, J =
2.3 Hz, 1"-H),4.27(d, J = 7.0 Hz, 1"-H), 3.77(s,
CH;0),3.71(s, CH;0),2.82(t, J = 6.7 Hz, o-H),
0.99(d, J=6.2 Hz,6"-H) . C NMR ¥ (methanol-
d)WF 3, EiR¥HES leucosceptoside B 3R]
—H,

HEWM 10 BELEEMAESIMS m/z 779 (M
+Na]*,633 [M+Na-rha]*,501 [M+Na—rtha-api]*,
'H NMR(methanol-d,)8:7.60(d, J = 15.8 Hz,8'-H),7.10
(d,J =2.0 Hz,2"-H),7.00(dd, J = 8.0 #1 2.0 Hz,6"-H),
6.82(d, J = 8.0 Hz,5'-H),6.60(d, J = 2.0 Hz,2-H),6.65
(d,J =8.0 Hz,5-H),6.55(dd, J = 8.0 #1 2.0 Hz,6-H),
6.28(d, J = 15.8 Hz,7"-H),5.28(d, J = 1.5 Hz, 1™-H),
5.02(d, J =2.4 Hz,1™-H),4.47(d, J =8.2 Hz, 1"-H) ,2.79
(t,J =6.8 Hz,o-H),1.15(d, J =6.0 Hz,6™-H), *C NMR
FUE (methanol- ) W3 30 5 3CERP Xt BOKEL-& 47 10
YR R B,

e LE G, ESLMS m/z 141 [M+
Na]* ; NMR (pyridine-dg) Sy: 11.4 (s, COOH), 3. 03
(4H,s); 8¢:175.7(s),30.6 (1), 5T = BA 1y Sk
-3,

B 2 A RLERF AR FRLAMBHRE
i S BREM T REHEHNAREESL LR
TR B (P45 :2002P12),

%30
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tracts of different parts of this plant showed radical scav-
enger effects on DPPH and superoxide anion. The root ex-
tract showed higher activity in all experiments than those
of the fruits, stems, and leaves extract.

The extract from roots of §. sphenanthera has antioxida-
tive activity, indicating its effectiveness in diseases caused
by overproduction of radicals. Therefore it could be a new
source of natural antioxidants.
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