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Chemical Constituents from Bark of Gmelina arborea and Sambucus chinensis
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Abstract: Nine and seventeen compounds were isolated from bark of Gmelina arborea and Sambucus chinensts respective-
ly. Compounds from Gmelina arborea were identified by physicochemical data and spectral analysis as apigenin (1-1),
palmitic acid (1-2) ,specioside 6'-0-a-D-galactopyranoside (1-3) ,stigmasterol (1-4) ,B-sitosterol (1-5) ,osmanthuside
J (1-6) ,luteolin-4’-0-B-glucopyranoside (1-7) ,benzoic acid (1-8) , tyrosol (1-9). Compounds 1-3,1-6,1-7 were ob-
tained from Gmelina arborea for the first time. Compounds from Sambucus chinensis were identified as ursolic acid (2-
1) ,teradecanoic acid (2-2) ,oleanolic acid (2-3) ,scopoletin (2-4) ,daucosterol (2-5) ,3",5-dyhydroxy-4’-methoxy fla-
vone-7-0-a-L-rhamnosyl (1—6 ) 48-D-glucoside (2-6) , chlorogenic acid (2-7) , maltose (2-8) , quercetin (2-9), cere-
broside (2-10) ,3B-hydroxylup-12-en-28-oic acid (2-11) ,«,B-amyrin (2-12) ,nicotiflorin (2-13) ,1H-indole-3-carbox-
ylic acid (2-14) ,luteolin (2-15) ,ferulic acid (2-16) ,n-tritetracontan-5a-ol (2-17). Compounds 2-6,2-8,2-10,2-11,
2-13,2-14 ,2-17 were obtained from Sambucus chinensis for the first time.
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B 25 4 FE B2 = m A0 AF ( Gmelina arborea
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F(2) NWFFERS R WAL 1o BEAT TS, 2351 %5
SE T 9 AT MEEY, 405 R SRR (1-1) , 5
M B2 (1-2), specioside 6'-0-a-D-galactopyranoside
(1-3) , G (14) ,B-25 8 5 (1-5) , osmanthuside ]
(1-6) ,luteolin4’-0 -B-glucopyranoside (1-7), 7 H
M2 (1-8) ,lglie(19) . fbEH 1-3.1-6 1-7 R M
AR AR, REIRIR(2-1) , W ELEIR (2-2) ,
FHURIR(2-3) , Ha 5 (24) 8% M (2-5),37,
5- A4 - L TR-7-0-0-L- FZEHE L (1-6) -
B-D-HAWETT (2-6) ,L05R (2-7) , 2 27 0% (2-8) , Hi
2 (29), i H 5 (2-10) , 38-hydroxylup-12-en-28-
oic acid(2-11) , a, B-amyrin (2-12) , AL (2-13)
1H-indole-3-carboxylic acid (2-14), K & 5 £ ( 2-
15) ,f#L @R (2-16 ) , n-tritetracontan-5a-ol (2-17 )
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12 2 BE0r 28 RE G AE (200 ~ 300 H) 4385, LLSEf5-
FHEE (Vo Vipge =100:0,50:1.,20:1,10:1.8: 1,
4111 1) B R VRN, 155 AL-A7T EA3H I3 AL &%
SRERCHEZAT , MCL Al Sephadex LH-20 4fifk, #5214k
B 14(3 g) ,1-5(2.5 g) ;A2 B B RERAEZ T,
MCI Fil Sephadex LH-20 Zlifk., 3 #) 1k &) 12 (15
mg) ;A3 £ S REWAEZ AT, MCI fil Sephadex LH-20
aife BRI E 1-6(1.5 mg) ,1-1(2 mg) ; IE T %
AT 2 B IR AE (200 ~ 300 H ) 4355, LS
(Vip/Vipse =20:1,10: 1.5:1.2:1,1:1.,0: 1) 15 2]
B1-B6 75 2H.45 ; B2 4 Phenomenex RP-18 column Al
Sephadex LH-20 B AE J5 28 3 B 45 45 2 0
i, 232454 14 (50 mg) ;B4 £5 Phenomenex RP-
18 column FiI Sephadex LH-20 #%¢ i 4+, 2+ il £ HPLC
[ /7K 60: 40 (v/v) 142659 1-7(3 mg) ,1-8
(2 mg),1-9(2 mg) , Hrhfb54 1-3.1-6.1-7 ¥k
RN B o B3
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mg) ;A3 28 [ I R AT (435 | Sephadex LH-20 #lifk,
HEMEE Y 2-12 (6 mg) 3 AS 28 52 ik AT €831 |
Sephadex LH-20 zlift,, 15 5]{b54) 2-7(20 mg) ,2-15
(15 mg) . LR ZMEHRIY (20 ) kAL (200 ~ 300
F) 708, LA -HBE (V g/ V iy = 100 0,50 1,20
S1L10:1.5: 1,10 1.,0: 1) BEEEVEIN, 753 B1-B7 £
Hhy. B2 4 ZRERAEJZ T, MCI fil Sephadex LH-
20 glifk, 14 BLG ¥ 2-1(3 mg),2-2(2 mg); B3,
B4 B5 £ Jz &2 1 A 4 % . Phenomenex RP-18 col-
umn Fl Sephadex LH-20 #lifk, 15 2| {b &9 2-3 (5
mg) ,2-4 (5 mg),2-5(7 mg),2-6 (40 mg),2-8(2
mg) ,2-9(10 mg) ,2-10(3 mg) ,2-13(3 mg) ,2-14(20
mg) ,2-16 (17 mg) , 1E T B B R FLAMNE 73 B,
SELMRTR S B0 30% 60% .90% 100% Lt 3] (1)
s/ 7KV OB B DR i 45 31 C1-C2 U4 435 C2 4
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3 HEMERE

WEW -1 REEHA; DT EPT, H NMR
(CD,0D,600 MHz) §:12.96(1H,5-0H) ,7.91(2H,
d,J=8.8 Hz,H2",6"),6.91(2H,d,J =8.8 Hz, H-
3',5'),6.77(1H,s,H-3) ,6.47(1H,d,J =2.0 Hz,
H-8),6.18 (1H,d, J =2.0 Hz, H6);"” C NMR
(CD,0D,151 MHz) §:183.91(C4),166.33(C-2),
166.09(C-7),163.24(C9),162.77(C4"),159. 44
(C-5),129.46(C-2",6"),123.26(C-1"),117.09( C-
3’,5'),105.30(C-10) ,103. 83(C-3),100. 14(C-6) ,
95.04(C-8) o LA ¥ 5 3cmk™ il A — 3,
W E ST 1-1 s

wEW12 AElAR; 5T CH,0,;'H
NMR( CDCI,,600 MHz)§:2.35(2H,t,J =7.5 Hz, H-
2),1.63(2H,dt,J =15.0 Hz,H-3),0.88(3H,t,] =
7.0 Hz,H-16) ;°C NMR(CDCl,,151 MHz) §:179.5
(C-1),34.1(C-2),32.2(C-3),29.9 ~29.3(C4 ~
C-13),24.9(C-14),22.9(C-15) ,14.5(C-16) , Lk
B Semk Y i A — 2, R A E S 1-
2 AR o

wEaw1-3  JoERKK; ' H NMR(C,D;N,500
MHz) §:6.45(1H,d,J=5.9 Hz,H-3),5.53(1H,d,
J=9.3 Hz,H-1),5.40(1H,br d ,J=7.3 Hz,H-6),
5.09(1H,dd,J=5.9 Hz,H4) ,4.75(1H,d,J =9.5
Hz,H-10),4.48 (1H,¢,H-7),2.92 (1H, ¢, HS),
2.90(1H,c¢,H9);”C NMR(C,D,N,126 MHz) 3.
167.72 (G9™), 161.71 (C4""), 145.34 (C-7"),
141.57 (C-3), 130.88 ( C2"", C-6""), 126.33 ( C-
1"),117.07 (C-3"",C-5""),115.72 ( C-8"") ,103. 39
(C4),100.44(C-1"),100.41(C-1"),95.01(C-1),
79.44(C-6),78.70(C-3"),76.19(C-5"),75.38( C-
2'),71.84 (C-5"),71.36 (C4'),70.71 (C2"),
70.33(C-6"),66.80(C-8),63.01(C-6"),60.55(C-
10),58.52(C-7),43.47(C9),36.92(C-5), LI I
$odhe 5 Sck' e R — 2, Wk w E e A 13 R
specioside-6"-0-a-D-galactopyranoside
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HEW1-5  TEEdh;mp. 136 ~ 140 C 501
A CpyHy O, H'H-NMR P35 B-43 55 I (14 b vf
BTG58 4 —3 . [A] B FH P FROAS [R] A9 35 500 R 40 S I,
FE 500 BE G R N 67 L, S A ) Y SR 4T e B
R(10% B i ta) | P i 2 ik 59 15 1 B-

W& 16 W MR S B K;'H NMR
(CD,0D,500 MHz) §:7.07(2H,d,J =8.8 Hz,H-2,
6),6.69(2H,d,J=8.8 Hz,H-3,5),5.00(1H,d, J
=2.6 Hz,H4) ,4.27(1H,d,J =7.7 Hz,H-2) ,2. 83
(2H,t,J = 6.6 Hz, H2-8) ;" C NMR ( CD,0D, 126
MHz) &:168.74 (C-9'),156.73(C4),152.85( C-
3"),150.70 (C4'),146.88, (C-7') 131.53(C-6),
130.96(C-2),130. 73 (C-1),128.71(C-1") ,124. 19
(C-6'),116.15(C-5"),116.05 (C-3),114.90 ( C-
8'),112.58(C-2"),110. 09 ( ApiC-1),104. 38 ( GlcC-
1),79.01 (ApiC-3),78.48 (GleC-3) ,78. 00 ( ApiC-
2),76.76 (GleC-5) ,75.05 (GleC-2) ,75. 03 ( ApiC-
4),72.20 (C-a) ,71. 67 (GleC4) ,68.61 (GleC-6) ,
67. 54( ApiC-5),56.44 (C-10"),36.39(C-8) ., Lk I
B 5 S3CHk T RaE AR — 3, I E LA 1-6
> osmanthuside J .

L&MW 17 AR ME TK P, S
fiz '"H NMR ( CD,0D, 800 MHz) §:7.46 (1H, dd,
J5',6'=8.4 Hz,J2' 5" =2.4 Hz,H-6') ,7.45(1H,
d,J=2.4 Hz,H-2"),7.32(1H,d,J =8.4 Hz,H-5") ,
6.62(1H,s,H-3),6.43 (1H,d,J =2.1 Hz,H8),
6.22(1H,d,J =2.1 Hz,H-6) ,4.95(1H,d,J=7.5
Hz,H-1"),3.91 (1H, dd, H-6b") ,3.72 (1H, dd, H-
6a”),3.55(1H,t,H-2") ,3.50(2H, obs,H-3" ,H-5") ,
3.40(1H,t,H4") ;”C NMR(CD,0D ,201 MHz) §:
183.88(C4),166.31(C-2),165.60(C-7),163.13
(C-5),159.44 (C9),150.02 (C4"), 148.55 ( C-
3'),127.14(C-1"),119.94 (C-6"),117.91 (C-5") ,
114.88(C-2"),105.36(C-10),105.01(C-3) ,103. 06
(C-1"),100.34 (C-6),95.18 (C-8),78.38 (C-5"),
77.48(C-3") ,74.72(C-2") ,71.25(C4") ,62.35( C-
6") o DL EROHE-5 Sk R A — B, N e E Ak
&% 1-7 # luteolin-4’-0-B-glucopyranoside

L&MW 18 HEHAK;'H NMR(CD,0D,600
MHz) §:8.02(2H,m,H2,6),7.57 (1H, m, H4) ,
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7.45(2H,m,H-3,5) ;" C NMR(CD,0D ,151 MHz)
5:169.99 (C-7), 134.01 (C4), 132.05 (C-1),
130.65(C-2,6),129.46 (C-3,5), L %5 ¢
R R AR B, IR E LS 18 R RR

wEW19  [{ass ;' H NMR(CD,0D, 800
MHz) §:7.06(2H,d,J=8.6 Hz,H4,8) ,6.74(2H,
d,J=8.6 Hz,H-5,7),3.67 (2H,t,J =7.0 Hz, H-
1),2.74(2H,t,J =7.0 Hz,H-2) ;" C NMR ( CD,0D
,201 MHz) §:156.77 (C-1),131.00(C4),130.86
(C-3,5),116.11(C-2,6),64.60 (C-2"),39.42(C-
1) o LAl 5 soikt '™ )il 2 A — 20, P e
G 19 SHEEEE,

WEW2-1  [HEERES; H NMR (CD,0D,
600 MHz) §:5.23 (1H,t,J =3.5 Hz,H-12),3.15
(1H,dd,J =11.6,4.5 Hz,H3),1.09 (3H, s, H-
27),0.97 (9H, overlapped, H-23, 24,29 ), 0. 89
(3H,d,J =6.4 Hz,H-30) ,0.85 (3H,s,H-25),0.77
(3H,s,H26);”C NMR (CD,0OD, 151 MHz ) §:
181.35 (C-28), 139.66 ( C-13), 126.88 ( C-12),
79.65(C-3),56.74(C-5),54.38 (C-18) ,43.25(C-
9,17),40.78 (C-14),40.43 (C-8),39.99 (C4),
39.84(C-19),38. 11(C-1),34.34(C-22),31.78(C-
7),29.22(C-21),28.76(C-10),27.90( C-15,23),
25.33(C-2),24.36(C-16) ,24. 08 (C-11) ,21.57(C-
30),19.48 (C-6),17.82 (C26),17.65 (C29),
16.38(C-24),16.02(C-25) . i Hde5 ek ™ 47
3, e et A4 2-1 HREARR

wEW2-2 AL WIERAR; 71k C, Hy
0,,'H NMR ( CDCl,,600 MHz) §:0.88(3H,t,J =
7.1 Hz,14Me) ,1.62(H,m,B-CH, ) ,2.35(2H,t,] =
7.5 Hz, a-CH, ) ;" C NMR ( CDCl,, 151 MHz) §:
177.91(C-1),33.79(C-2),24.86(C-3),29.22(C-
4),29.39(C-5),29.86 (C-6),29.74(C-7),29.59
(C-8),31.39(C9),29.52(C-10),29.52 (C-11),
32.08(C-12),22.85(C-13),14.28(C-14) ., VL "%k
Y5 Sclkt s — 2, NI E L S 22 WA E

WEW2-3 HEAIRE ;' H NMR (CDCy,
500 MHz ) §:5.24 (1H,s,H-12),3.15 (1H,dd,J =
11.4,4.5 Hz,H-3),2.85 (1H,dd,J=13.7,3.6 Hz,
H-18),1.16 (3H,s, H27),0.97 (3H,s, H23),
0.94 (6H,s, H24,29),0.91 (3H,s,H-30),0. 82
(3H, s, H25),0.78 (3H, s, H-26);"” C NMR

(CDCL,, 126 MHz ) §:183.53(C-28),143.74 ( C-
13),122.76 (C-12),79.16 (C-3),55.33 (C5),
47.75(C9) ,46.65(C-17) ,46.00(C-19) ,41.71 (C-
14),41.08(C-18),39.39(C-8),38.89(C4),38.51
(C-1),37.22(C-10),33.92(C-21),33.21(C-29),
32.72(C-7),32.57(C-22),30.82(C-20),28.23(C-
23),27.81 (C-15),27.22 (C-2),26.04 (C-27),
23.72(C-30),23.53(C-16),23.03 (C-11),18.42
(C-6),17.28(C-26),15.68(C-24),15.46(C-25),
DA s 5 Skt R A — B, IR E A A
2-3 JFFHCRR

e 24 TEFARE MW 0T G,
H,0,,'H NMR(C,D,0,500 MHz) &:8.81(1H,s,7-
OH),7.85(1H,d,J=9.6 Hz,H4),7.20(1H,s, H-
5),6.79(1H,s,H-8),6.18 (1H,d,J =9. 6 Hz, H-
3),3.90 (3H, s, 6-OCH, ) ;" C NMR ( C,D,0, 126
MHz)$:151.89(C-7),151.22(C9),146.02(C-6) ,
144.73(C4),113.41(C-3),110.01 (C-5),103.79
(€-8),56.77(6-OCH,) . L b¥#s 5 ek izl
— 3, R 2 5 ) 2-4 SR %555 (scopoletin)

HEW2-5  HEAKAR (MEBE) ; mp. 283 ~284
C, 0 FHh CyHy, O, , H:'H NMR #1°C NMR [&]ji
SR N PR E RS 58 42— 3, TLC b5 7
KA S5 AR UE S AR R, B SR E RS
IR TR, B ek G 2-5 A8 b (dau-
costerol ) ,

HEWM26 HEMARFER272 ~273 C 501
A K CyxH,, O5.'"H NMR ( C,D,NO, 500 MHz) §:
5.49(H,dd,J =12.8,3.0 Hz),2.85(H,dd, J =
17.1,3.0 Hz),3.21 (H,dd, J =17.1,12.8 Hz),
6.69(H,d,J=2.1Hz),6.60(H,d,J=2.1Hz),
7.51(H,d,J=1.9 Hz),6.97(H,d,J =8.3 Hz),
7.11(H,dd,J =8.3,1.9 Hz) ,3.72(3H,s),12.48
(H,s),10.50(H,br,s),5.62(H,d,J=7.4 Hz),
1.56(3H,d,J =5.6 Hz) ;" C NMR ( C;D;NO, 126
MHz)$:197.48(C4),166.81(C-7),164.87(C-5),
163.87(C-9),149.49(C-3"),148.81(C4"),132.53
(C-1'),118.45(C-6"),115.70 (C-2"),112.67 ( C-
5"),104.66(C-10) ,102. 84 ( RhaC-1) ,101. 92( GlcC-
1),98.09 (C-8),96.81(C-6),79.80(C-2),78.83
(GleC-5),77.92 (GleC-3) ,74.97 (GleC-2) , 74. 47
(RhaC4) ,73.17 (RhaC-3) ,72. 50 ( RhaC-2) ,71. 66
(GleC4),70.21 (RhaC-5) ,67. 74 (GleC-6) , 56. 25
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(4'-OCH,) ,45.53(C-3),18.99 (RhaC-6), LA I %K
a5 Selkt Y R aE — 2 R E LA 2-6 O 3,
5-T B4 - AL -T-0-a-L-[RZEBE L (156) -
B-D-HEME T

wEWw 27 HE¥AE;'H NMR (600 MHz,
CD,OD) §:7.56 (1H,d,J =15.9 Hz,H-7"),7.05
(1H,d,J =1.9 Hz,H2'),6.95 (1H,dd,J =8.2,
1.9 Hz,H-6") ,6.78 (1H,d,J =8.2 Hz,H-5") ,6.26
(1H,d,J =15.9 Hz,H-8'),5.33 (1H,td,J =9.0,
4.4 Hz,H-3) ,4.16 (1H,m,H-5) ,3.73 (1H,dd,J =
8.4,3.1 Hz,H4),2.21 (2H,ddd,J =17.0,13.6,
2.5 Hz,H-2),2.06 (2H,ddd,J =14.1,9.0,6.7 Hz,
H-6);”C NMR (150 MHz, CD,OD) §:177.1 (C-
7),168.6 (C-1"),149.5 (C-6"),147.1 (C-3"),
146.8 (C-7'),127.8 (C4'),123.0 (C9'),116.5
(C-8"),115.3 (C2"),115.2 (C-5"),76.2 (C-1),
73.5 (C-3),72.0 (C4),71.3 (C-5),38.8 (C-6),
38.2 (C-2). AEMcdi 5 3cmk ' s —ak, P s
FEAEY 2-T NERIFIR .

'['K]%%Z-S ﬂﬁ@%fﬂ%,%%itjﬂ ClezzollolH
NMR( CD,0D,800 MHz) §:5.09(1H,d,J=3.4 Hz,
H-1),4.46 (1H,d, J = 7.8 Hz, H-1");"” C NMR
(CD,0D,201 MHz) $:98.13 (C-1"),93.90 (C-1),
78.03(C-5),77.96 (C4),76.22 (C-3),74.81 ( C-
3'),73.78(C-2"),72.94(C-2),71.79(C-5") ,71.66
(C4"),62.81(C-6),62.70(C-6") ., LA I %t 5
MR 8, N e A S W 2-8 Sk A 2
( maltose) ,

& 29 Wk AR;'H NMR (500 MHz,
CD,0D) §:7.73 (1H,d,J =2.0 Hz, H2"),7.64
(1H,dd,J =8.4 Hz,2.0 Hz,H-6") ,6.88(1H,d, J =
8.8 Hz,H-5'") ,6.38(1H,d,/ =1.6 Hz,H-8),6.17
(1H,d,J =2.0 Hz, H6);” C NMR (125 MHz,
CD,0D) §:177.25(C4),165.55(C-7),162.50( C-
5),158.20 (C9),148.77 (C-2),147.95 (C4"),
146.23(C-3"),137.24(C-3),124. 12(C-1") ,121. 65
(C-6"), 116.25(C-2"),116.00(C-5"),104. 51 ( C-
10),99.22 (C-6),94.40 (C-8), Lk %4 5 ¢
R R — B I E A A 29 i

LEW2-10 HETEHAK; 57T h Cy
H,, NO, ,'H NMR ( CD,0D,800 MHz) §:4.69 (dd,J
=10.3,5.7 Hz) ,5.48(t,J =4.1 Hz) ,0.86(3H,t,J
=6.9 Hz),8.34(d,J=8.2 Hz),6.85(d,J=4.3

Hz) ,0.86(3H,t,/=6.9 Hz),7.61(d,J=4.8 Hz),
4.91(d,J=7.7 Hz),4.50(d,J =11.7 Hz);" C
NMR ( CD,0D, 201 MHz) §:177.21 (C-1"),132.01
(C-5),131.20(C4),130.66 (C-8),129.95(C9),
104.73 (C-1"),77.99 ( C-3"),77.91 ( C-5") , 75. 00
(C-2"),73.10 (C-3),72.86 (C-2"),71.52 (C4"),
69.69(C-1),62.68 (C-6"),54.60(C-2),35.89 (C-
3"),33.68(C4' ~23"),33.34(C-6),33.10(C-12 ~
17),30.85(C-12 ~17),30.85 (C4' ~23"),30. 80
(C4"~23"),30.51(C-12 ~17),30.31(C-12 ~17),
30.31(C4" ~23'),28.28 (C-7),27.88 (C-10),
26.17(C-11),23.76 (C-12 ~17),23.76 (C4' ~
23"),14.45(C-18),14.45(C24"), VL % 53¢
Bk R — B, I E A 2-10 9IRS
E® 2- 11 [JEEK; 757 Cy) Hy
0,,'H NMR ( CDCL,,500 MHz) §:5.48 (1H,t,J =
3.2 Hz, H-12),3.46 (1H, m, H3), 1.22, 1.05,
1.02,1.00,0.88,0.76, 0.66 ( each 3H, s, CH; x
7);" C NMR (€DCl,, 126 MHz) &:180.71 (C-28),
138.23(C-13),125.62(C-12),79.03(C-3),55.29
(C-5),52.86(C-18),47.89 (C-17),47.63(C-9),
42.14(C-14),39.54(C-8),39.16(C-19) ,38.95( C-
20),38.79(C4),38.69(C-1),37.03(C-10) ,36. 87
(C-22),33.10(C-7),30.75(C-21),28.16(C-15),
28.10(C-23),27.07(C-2) ,24.28( C-16) ,23.61 ( C-
11),23.36 (C-27),21.27 (C29),18.39 (C6),
17.09(C-30),16.99 (C26),15.69 (C-24),15.52
(C-25) . Lh bHicda-5 30wk '™ 43—k, b o 1
&%) 2-11 iy 38-hydroxylup-12-en-28-oic acid,
& 212 [HE kA ;'H NMR (CDCL,, 500
MHz) §:5.19(1H,t,J =3.57 Hz,H-12) ,5. 14(1H,
t,J/=3.57 Hz,H-13),3.24(2H, m,H-3) ;" C NMR
(CDCL,, 126 MHz) §: 145.35, 139.73, 124.55,
121.86,79. 18,59.19,55. 30, 47.77,47. 36, 46. 96,
42.21,41.85,41.67,41.46,39.93,39.75,38.92,
37.28,34.87,33.49,32.78,32.64, 31.40, 29. 81,
28.87,28.55,28.24,27.37,27.07,26.75, 26.29,
26.14,23.67,23.51,23.41,22.85,21.56, 18.50,
17.62,16.94,15. 74, L I ¥ 5 scmk™ i —
2, H s E L&Y 2-12 IR EY) a,B-amyrin,
& 213 #@kK;'H NMR(CD,0D,600
MHz) $:6.20(1H,d,J=2.0 Hz,H-6) ,6.39(1H,d,
J=2.0 Hz,H-8),8.06(2H,dd, ] =2.0,6.8 Hz, H-
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2',6"),6.89 (2H,dd, ] =2.0,6.8 Hz, H-3',5"),
5.13(1H,d,J=7.6 Hz,H-1") ,3.26-3. 48(5H,m, H-
2"~ 5" and H-6b"),3.81 (1H,d, J =10.0 Hz, H-
6a") ,4.52(1H,d,J =1.6 Hz,H-1"") ,3.64(1H,dd,
J=1.6,3.2 Hz,H2") ,3.53(1H,dd,J =3.8,9. 4
Hz,H-3""),3.26-3. 48 (2H,m ,H4"" 5""),1. 13(3H,
d,J=6.0 Hz,H-6"") ;" C NMR (CD,0D, 151 MHz)
$:179.63 (C4),163.60 (C-5), 163.23 (C-7),
161.60(C4"),159.25(C-9),158.56 (C-2),136.20
(C3),132.17(C2"),131.91 (C-6"), 122.62 ( C-
1'),116.54 (C-5"),116.15(C-3"),105.90 (C-10) ,
103.50( C-1"),99.91 (C-6),99.84 (C-1""), 94.76
(C-8),78.22(C-5"),77.52(C-3"),75.30 (C-2"),
73.17(C4"),72.11 (C-3""),72.05(C-2""),71.92
(C4"),70.97(C-5"") ,63.47(C-6") ,17.65(C-6"")
DAt 5 Sk > il — 3, R g A A 2-13
FMIEH o

&Y 2-14 Ltk ;'H NMR(CD,0D,600
MHz) §:8.07(1H,m,H-7),7.94(1H,s,H-2),7.43
(1H,m,H-5),7.20(1H, m,H-6),7. 10 (1H, m, H-
8);"”C NMR (CD,0D, 151 MHz) §:169.24 (C-9),
138.17(C4),133.38(C-3),127.57(C-7),123.58
(C-1),122.33(C-6),121.97(C-5),112.88(C-8),
108.74(C-2) . PA_b%d 5 Sk ™ $RE—a%, H ik
W EfLE 4 2-14 K 1H-indole-3-carboxylic acid

wEW 215 wEIE R AR 51Tk C
H,,0,.'H NMR (500 MHz, DMSO_,,) 8:12.95(1H,
s,5-OH) ,10.80(1H,s,7-OH) ,9. 87(1H,s,4’-0OH) ,
9.36(1H,s,3'-OH) ,7.41(1H,d,J =2.0 Hz,H-6"),
7.38(1H,d,J=2.0 Hz,H-2") ,6.87(1H,d, ] =8.2
Hz,H-5"),6.64 (1H,s, H-3) ,6.42 (1H,d,J =1.7
Hz,H-8),6.17(1H,d,J =1.7 Hz,H-6) ;" C NMR
(125 MHz, DMSO d, ) §:180.79 (C4),164.45 ( C-
2),163.53 (C-7),161.36 (C-5),157.57 (C9),
152.58 (C4'), 146.62 ( C3"), 119.27 ( C-1"),
119.01 ( C-6"), 115.75 ( C-5"), 111.95 ( C2"),
102.05(C-10),101.53(C-3),99.76 (C-6),94.42
(C-8) o LA -%¥s 5 e mik™ e — 2k, P ki s 4k
G 2-15 HARBEER

& 2-16 HEkA;'H NMR (600 MHz,
CD,OD) & :7.59 (1H,d,J =15.9 Hz,H-3),7.17
(1H,d,J=1.8 Hz,H-5),7.06 (1H,dd,J=8.2,1.8
Hz,H9),6.81 (1H,d,J=8.2 Hz,H-8),6.31 (1H,

d,/=15.9 Hz,H-2),3.89 (3H,s,H-10) ;" C NMR
(150 MHz, CD,0D) §:170.98 (C-1),150.57 (C-
7),149.35 (C-6),146.86 (C-3),127.77 (C4),
123.95 (C2), 116.44 (C5), 115.88 (C-8),
111.63 (C-9), 56.40 (C-10) . VI "EUE5 3cik'™
1B —F, A E L G 2-16 BT ELRR .

LEW 217 IRE AR AK; 57+ XN Cyy Hy
0,.'H NMR(CDCl,,600 MHz) §:3.48 (brm,J =6.5
Hz,1H, H-58) ,1.58(brs,2H,CH, ), 1. 32 (brs,4H 2
x CH,),1.29 (brs,6H,3 x CH,) ,1.25 (brs,72H,36
x CH,),0.89(t,J=5.5 Hz,3H,Me-1),0.86(t,J] =
6.0 Hz,3H,Me43) ;" C NMR (CDCl;, 151 MHz) 3:
77.24(CH-5),33.39(CH,) ,33.39( CH,43) ,32. 08
(CH,),29.87 (33 x CH,),29.78 (CH, ), 29.75
(CH,),29.52(CH,),23.06(CH,),22.85(CH, ),
16. 98 (CH,-1) o A Bt 5 scifk ™ i — 2%, Pt
e &4 2-17 K n-tritetracontan-5a-ol
gt A Ly P BAF R S E
(A %) (XDAI2050302) ¥ 4, B K338 W
v B A PR AR PT AL F 5 B ERAY T
BAFSA R E R E S LT A0 P T,
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