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Chemical constituents from Dioscorea opposite

FENG Wen-ming, HAN Zhu-zhen, WANG Zheng-tao
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Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China

Abstract: Objective To study the chemical constituents of Dioscorea opposita. Methods The constituents were isolated and
purified by silica gel, Sephadex LH-20, and ODS column chromatography. Their structures were elucidated by NMR spectra
comparison with reference data. Results Fourteen compounds were isolated from 95% ethanol extract of D. opposite. All of them
included eight diarylheptanoids (1—8) and six nitrogen compounds (9—14). They were elucidated by spectroscopic data as
5-ethoxy-1,7-diphenylheptan-3-one (1), 5-hydroxy-1,7-bis(4-hydroxyphenyl)-heptan-3-one (2), 1,7-diphenyl-4-hepten-3-one (3),
1,7-bis (4-hydroxyphenyl)-4-hepten-3-one (4), hannokinol (5), 1-(4-hydroxy-3-methoxyphenyl)-7-(4-hydroxyphenyl)-3,5-heptanediol (6),
1,7-bis (4-hydroxy-3-methoxyphenyl)-3,5-heptanediol (7), 1,7-bis(4-hydroxyphenyl)-1,5-epoxy-3-hydroxyheptane (8), trans-N-
coumaroyltyramine (9), frans-N-feruloyltyramine (10), cis-N-coumaroyltyramine (11), trans-N-cinnamoyltyramine (12),
pyrrolezanthine-6-ethyl ether (13), divaricataester A (14). Conclusion Compounds 1 is a new natural product, named as
dioscoheptone A. Compounds 3, 4, 10, 12, 13, and 14 are isolated from the family of dioscoreaceae for the first time. Compounds 2, 6,
and 8 are isolated from D. opposita for the first time.
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7B AN I Ry N T )70 R T (A

N TRABETE L 25 et , A PR 1 2
HINRPE (&) FRALHEAT RGt s, MLy
) 95% LTS U I — S0 e AU AL 70 B8 % e
14 MEEW, 75l %E N S-ethoxy-1,7-diphenyl-
heptan-3-one (1) 5-hydroxy-1,7-bis(4-hydroxyphenyl)-
heptan-3-one (2). 1,7-diphenyl-4-hepten-3-one (3).
1,7-bis(4-hydroxyphenyl)-4-hepten-3-one ( 4 ) .
hannokinol (5). 1-(4-hydroxy-3-methoxyphenyl)-7-
(6). 1,/7-bis
(4-hydroxy-3-methoxyphenyl)-3,5-heptanediol (7).

(4-hydroxyphenyl)-3,5-heptanediol

1,7-bis(4-hydroxyphenyl)-1,5-epoxy-3-hydroxyheptane
( 8) . trans-N-coumaroyltyramine (9 ) . trans-N-
feruloyltyramine(10) . cis-N-coumaroyltyramine(11)
trans-N-cinnamoyltyramine (12 ). pyrrolezanthine-
6-ethyl ether (13). divaricataester A (14), 1 1~
8 NIRIEPHERN A, 9~14 NEBRMLEY),
WEW 1 BRI, a3, 4. 105 12~
14 yEXNETRHEY P BEs, a2, 6.
8 NE IR L2 7y B 45 2.
1 ME5NEE

Bruker AV-500 RZHiILIR{X; BUCHI C-660
HAR R & i LB ET A R]D: LC3000 il %75
e RO EiE A ClEst @@ IEA A ®)); UPLC
Premier Q-TOF 1573 #F 2 JF i % ( S [E] Waters /2 7] );
Triple Quad LC/MS 6410 (3E[EH Agilent A7) );
YMC-Pack Pro Cig#F (HAB A5 A+H]); Satorius
BSA 124S8-CW H 7RV GEZ A H A R 2 7]D;
Sephadex LH-20 (GE-Healthcare Bio-Sciences AB,
Fti#); ODS (40~60 um, Sepax Technologies Inc.,
FED; AR A R R R (G S iEre L T
T B FRGRI  a il Crp [E R 255 B A F]D .

W50 T B MR I AR AR (T
160905, Hy b o 2% 25 K 25 v 245891 5 - 0 v
HREENZEFHFHEY Z F Dioscorea opposita
Thunb. R ZE
2 RBSSE

B 20 kg 11125, 10 fi5 & 95% LRI HREL 2 1K,
Bk 2h, EIFRDOR, SRS 2 TCIER, N
ROKVEA, S W, 99RE 116 g & H

Jot 25 BG4 A JEOAE € % 2 B, AR FH A T TR - T T
L (100 0 10 : 1000 BHEEYENL, £ TLC &
HHBIR S, 75 8 ML) Fra. 1~8.

Fra. 2 £ /% ODS faifi:, 7343 5 My
(Fra. 2-1~2-5), Fra. 2-2 (563.5 mg) % Sephadex-20
BERRE CahmE- S T he-EE 5 050 D 4ifk, 7
2t Sephadex-20 %t/ ft ( & F he-FEE 10 1) 4lifk
8 2 ML) Fra. 2-2-1 F Fra. 2-2-2, Fra. 2-2-2 (11.2
mg) ZHEHIHEIEY 1 (3.1 mg); Fra. 2-2-1
£ Sephadex-20 BERHE (HEE) 4ifk15 Fra. 2-2-1-1,
Fra. 2-2-1-1 (79.1 mg) £ HiH#] % (8 mL/min,
95%Z.JiE-7K, 254 nm, 8 min) HLEY 4 (3.4
mg). Fra.5 &% ODS ik, 4518 9 M
4y (Fra. 5-1~5-9), 1 Fra. 5-2 (168.5 mg) &
Sephadex-20 &EE AT ChlBE- — S be- g 5 05 ¢
1 Atk 5&Y 2 (7.8 mg); Fra. 5-5 (59.1 mg)
2 Sephadex-20 HERATE Cf k- — S FH - FH S
50 DAL EL AW 3(10.8 mg); Fra. 5-3(183.0 mg)
2 Sephadex-20 HEIAE Cf k- — S HF be-FHEE S
5:1) 4itkBikEY 12 (53 mg). Fra. 6 &
Sephadex-20 #EHE (& FE-HEE 12 1) 4ifh1s
2 AMAL S Fra. 6-1 fl Fra. 6-2, Fra. 6-1 (97.4 mg) &
Sephadex-20 &EAE Cf i k- — & e-HlE 5 25 ¢
1) 4itk, P4 Sephadex-20 HEict: (HEE) 2ifb1g
tb&% 5 (325 mg); Fra. 6-2 (126.5 mg) &
Sephadex-20 &S AL CA k- — S FFbe-FEES 5 ¢
1) 2ifb S b59 8 (9.1 mg). Fra. 7 £H1 /% ODS
BRERE, /3B 4 MRS (Fra. 7-1~7-4), i Fra,
7-1 (186.0 mg) % Sephadex-20 &E/iAE (HEE) 4fi
Wig 2 A4y Fra. 7-1-1 A Fra. 7-1-2, Fra. 7-1-2
(129.1 mg) % Sephadex-20 &EfAE Cfiig-— & FF
Fe-HEE 5 050 D aifk 3k &4 6 (2.6 mg). 7 (7.0
mg) 11 (2.2 mg); Fra. 7-1-1 (43.8 mg) &2
H & EW 9 (11.7 mg) 10 (3.4 mg). Fra. 4
Zik ODS tailit:, &5 7 Mg (Fra. 4-1~
4-7). b Fra. 4-3 (182 mg) &M EH|&EIE
Y13 (5.6 mg). Fra. 8 £k ODS i, 708
37 M4 (Fra. 8-1~8-7) . F: 1 Fra. 8-2(46.9 mg)
2% Sephadex-20 #EfH: (FHfE) 4ifbBL&59 14
(13.6 mg).

3 HFHEE

tEW 1: FREHMIRY . HR-ESI-MS m/z:

333.183 6 [M+Na]" (i}%{H 333.1855), /- FRAN
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CyHx0yr BRtb &1 54 9 MMEAE . 'H-
PC-NMR B8 BoRrAi e 2 NI [0y
7.29 (4H, m, H-3", 5', 3", 5"), 7.21 (6H, m, H-2', 4', ¢,
274" 6"); dc 141.3 (C-1"), 131.1 (C-1"), 128.7 (C-2',
6'), 128.6 (C-2", 6"), 128.5 (C-3', 5, 3", 5"), 126.3
(C-4"),126.1 (C-4")]; WA, EEH 5 MEHE [y
291 (2H, t, J= 7.6 Hz, H-1), 2.79 (2H, t, J = 7.6 Hz,
H-2), 2.72 (2H, m, H-4a, 7a), 2.64 (1H, m, H-7b), 2.48
(1H, dd, J = 15.6, 5.2 Hz, H-4b), 1.80 (2H, m, H-6); i¢
48.2 (C-4), 45.8 (C-2), 36.5 (C-6), 31.7 (C-7), 29.7
(C-D]~ T AMNKRHEFE [0y 3.82 (1H, m, H-5); oc 75.4
(C-5)].1 M5 IE [0y 3.48 (2H, m, H-1"").1.16 (3H,
t,J=7.0 Hz, H-2""); d¢ 65.1 (C-1""). 15.8 (C-2"")] A
1 MR [0c 208.9 (C-3)]. thEW 1 53CHkF LA
¥) 5-methoxy-1,7- diphenylheptan-3-one Y i £ 4 it
A—#, BT C-5 AR B R 2 8% ' H-'H
COSY i, H-1"5 H-2"M%, FESLLEIEH
B 7 0N C-15 C-2"#i%E, HMBC i,
H-1""5 C-2, C-5 #%, AlUFsk C-1" 5 % b
FIE C-5, MIiHfE QAN E, &AW ENE
YD1 B14589°R 5-ethoxy-1,7-diphenylheptan-3-one, iy
YN 2B Ao iR W 1, B AEE WK 1.

0] y

1 &% 1 BEE '"H-'H COSY (=) 1 HMBC
(7)) #%
Fig. 1 Key 'H-'H COSY (===) and HMBC (/X))
correlation of compound 1

th&W 2: AEKAK, ESI-MS m/z: 313.3 [M—
H] . 'H-NMR (400 MHz, CD;0D) 8: 6.97 (4H, d, J =
8.4 Hz, H-2', 6/, 2", 6"), 6.67 (4H, dd, J = 8.4, 3.4 Hz,
H-3',5',3",5"), 3.98 (1H, m, H-5), 2.71 (4H, m, H-1,
2), 2.55 (4H, m, H-4, 7), 1.64 (2H, m, H-6); *C-NMR
(100 MHz, CD;0D) ¢: 212.0 (C-3), 156.8 (C-4"),
156.6 (C-4"), 134.2 (C-1"), 133.4 (C-1"), 130.5 (C-2",
6"), 130.4 (C-2, 6'), 116.3 (C-3", 5"), 116.2 (C-3', 5"),
68.3 (C-5), 51.3 (C-4), 46.4 (C-2), 40.5 (C-6), 31.9
(C-7), 29.8 (C-1). HAxMiHHs 5 LRkl F A —
B, BT E S 2 A 5-hydroxy-1,7-bis
(4-hydroxyphenyl)-3-heptanone.

& 3. AEHAER, ESI-MS m/z: 2653 [M+

#£1 £&%1H "H-NMR (600 MHz, CDCl;) #1*C-NMR
(150 MHz, CDCl;) #iF

Table 1 'H-NMR (600 MHz, CDCl;) and “C-NMR (150
MHz, CDCl;) data of compound 1

T e de HMBC (H—C()
1 291 (QH,t,J=7.6Hz) 29.7 C-2,3,1,2,6
2 279(H,t,J=7.6Hz) 458 C-1,3,1"

3 208.9
4 272(1H,m), 482 C3,5,6
248 (1H, dd, J=15.6, 5.2 Hz)
5 3.82(1H,m) 754 C-3,4,6,7,1"
6  1.80(2Hm) 36.5 C-4,5,7,1"
7 2.72(1H,m), 2.64 (1H, m) 317 C-5,6,1",2",6"
i 141.1
2 721 (1H,m) 128.7 C-1,3,4
3 7.29(1H, m) 1285 C-1,2,5
4 721 (1H,m) 1263 C2,3,5,6
5 7.29(I1H,m) 1285 C1,3,6
¢ 721 (1H,m) 128.7 C-1,4,5'
1" 1413
2" 721 (1H, m) 128.6 C-7,3",4"
3" 7.29 (1H, m) 1285 C-1",2", 5"
4" 721 (1H, m) 126.1 C-2",3",5" 6"
5" 7.29(1H, m) 1285 C-1",3", 6"
6" 7.21(1H, m) 128.6 C-7,4",5"
1" 348 (2H, m) 65.1 C-5,2"
2" 116 (3H,t,J=7.0 Hz) 15.8 C-1"

H]". 'H-NMR (600 MHz, CDCly) J: 7.27 (4H, m,
H-3',5', 3", 5"), 7.17 (6H, m, H-2', 4, 6', 2", 4", 6"),
6.82 (1H, dt, J = 15.9, 6.8 Hz, H-5), 6.09 (1H, d, J =
15.9 Hz, H-4), 2.91 (2H, m, H-2), 2.83 (2H, m, H-1),
2.75 (2H, m, H-7), 2.51 (2H, m, H-6); "*C-NMR (150
MHz, CDCly) 6: 199.7 (C-3), 146.5 (C-5), 141.4
(C-1"), 140.8 (C-1"), 130.9 (C-4), 128.7 (C-3", 5"),
128.6 (C-3', 5'), 128.5 (C-2", 6"), 128.4 (C-2, €),
126.4 (C-4"), 126.2 (C-4"), 41.9 (C-2), 34.6 (C-7),
34.3 (C-6), 30.2 (C-1)o HAZREEIE 5 SCRRFRIE FEA
— 5P, prEE &% 3 N 1,7-diphenyl-4-
hepten-3-one.

& 4: AEKAE, ESI-MS m/z: 295.3 [M—
H] . 'H-NMR (400 MHz, CD;0D) J: 6.97 (4H, dd,
J=8.4,3.4Hz H-2',6,2",6"),6.86 (1H, dt, J=15.9,
6.9 Hz, H-5), 6.66 (4H, dd, J = 8.4, 3.4 Hz, H-3, 5',
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3", 5"), 6.04 (1H, d, J = 15.9 Hz, H-4), 2.77 (4H, m,
H-1, 7), 2.65 2H, t, J = 7.5 Hz, H-2), 2.46 (2H, m,
H-6); "“C-NMR (100 MHz, CD;0D) 6: 202.9 (C-3),
156.8 (C-4), 156.7 (C-4"), 149.4 (C-5), 133.4 (C-1"),
1333 (C-17), 131.8 (C-4), 130.5 (C-2', 6'), 130.4
(C-2", 6"), 116.4 (C-3', 5", 116.3 (C-3", 5"), 42.8
(C-2), 35.9 (C-6), 34.7 (C-7), 30.8 (C-1), HAZHL KA
5wakiE A -5, B sy 4 A
1,7-bis(4-hydroxyphenyl)-4-hepten-3-one.

&5 KA, ESI-MS m/z: 3153 [M—
H] . 'H-NMR (400 MHz, CD;0D) 6: 6.98 (4H, d, J =
8.4 Hz, H-2', 6, 2", 6"), 6.66 (4H, d, J = 8.4 Hz, H-3',
5',3".5"),3.79 (2H, m, H-3, 5), 2.57 (4H, m, H-2, 6),
1.65 (4H, m, H-1, 7), 1.51 (2H, t, J = 6.16 Hz, H-4);
BC.NMR (100 MHz, CD;0D) &: 156.4 (C-4', 4"),
134.6 (C-1, 1), 130.5 (C-2', 6', 2", 6"), 116.2 (C-3’,
5', 3" 5"), 68.8 (C-3, 5), 45.7 (C-4), 41.5 (C-2, 6),
32.3(C-1,7). HAZMEEHE 5 SRR IE Hox A —
M, Fr LU EAL-E 5 29 hannokinol.

th&W 6: EEKIA, ESI-MS m/iz: 345.3 [M—
H] . 'H-NMR (600 MHz, CD;0D) §: 7.02 (2H, d, J =
8.4 Hz, H-2, 6'), 6.79 (1H, d, J = 1.8 Hz, H-2"), 6.70
(3H, m, H-3', 5', 5"), 6.64 (2H, dd, J = 8.0, 1.8 Hz,
H-2', 6"), 3.85 (2H, m, H-3, 5), 3.85 (3H, s, 3"-OMe),
2.68 (2H, m, H-1a, 7a), 2.58 (2H, m, H-1b, 7b), 1.71
(4H, m, H-2, 6), 1.56 (2H, m, H-4); "“C-NMR (150
MHz, CD;0D) d: 156.3 (C-4'), 148.8 (C-3"), 145.5
(C-4"), 135.4 (C-1"), 134.6 (C-1'), 130.4 (C-2', 6),
121.9 (C-6"), 116.2 (C-3', 5', 5"), 113.4 (C-2"), 68.9
(C-5), 68.8 (C-3), 56.5 (3"-OMe), 45.8 (C-2), 41.6
(C-2), 41.5 (C-6), 32.7 (C-7), 32.3 (C-1). HAZHEE IS
5GBSR A 5, B LR E A 6 9 1-(4-
hydroxy-3-methoxyphenyl)-7-(4-hydroxyphenyl)-3,5-
heptanediol

& 1. AOKA, ESI-MS m/z: 375.3 [M—
H] . 'H-NMR (400 MHz, CD;0D) é: 6.77 (2H, d, J =
1.8 Hz, H-2', 2"), 6.70 (2H, d, J = 8.1 Hz, H-5', 5"),
6.63 (2H, dd, J = 8.1, 1.8 Hz, H-6/, 6"), 3.83 (2H, m,
H-3, 5), 3.83 (6H, s, 3’, 3"-OMe), 2.63 (4H, m, H-2,
6), 1.70 (4H, m, H-1, 7), 1.56 (2H, t, J = 6.2 Hz, H-4);
BC.NMR (100 MHz, CD;0D) &: 148.9 (C-3', 3"),
145.6 (C-4', 4"), 1354 (C-1, 1), 121.9 (C-6', 6"),
116.2 (C-5', 5"), 113.4 (C-2', 2"), 68.9 (C-3, 5), 56.5

(3', 3"-OMe), 45.8 (C-4), 41.5 (C-2, 6), 32.3 (C-1, 7). 3
R S kB R A — 2, A E ) 7
°A 1,7-bis(4-hydroxy-3-methoxyphenyl)-3,5-heptanediol .

&) 8: HEHAR, ESI-MS m/z: 313.3 [M—
H] . 'H-NMR (400 MHz, CD;0D) §: 7.21 (2H, d, J =
8.5 Hz, H-2, 6), 7.01 (2H, d, J = 8.4 Hz, H-2", 6"),
6.77 (2H, d, J = 8.5 Hz, H-3', 5), 6.69 (2H, d, J = 8.4
Hz, H-3", 5"), 426 (1H, dd, J = 11.4, 1.5 Hz, H-1),
3.83 (1H, m, H-3), 3.45 (1H, m, H-5), 2.65 (2H, m,
H-7), 2.06 (1H, m, H-2a), 1.96 (1H, m, H-4a), 1.86
(IH, m, H-6a), 1.73 (1H, m, H-6e), 1.45 (1H, m,
H-2¢), 1.21 (2H, m, H-4e); "C-NMR (100 MHz,
CD;0D) 6: 158.1 (C-4"), 156.5 (C-4"), 134.8 (C-1"),
134.4 (C-1"), 130.5 (C-2", 6"), 128.7 (C-2', 6'), 116.2
(C-3", 5", 116.1 (C-3', 5'), 78.8 (C-1), 76.5 (C-5),
69.2 (C-3), 43.7 (C-2), 41.9 (C-4), 39.4 (C-6), 32.0
(C-7)o HAZREAHE 5 SChkRoE FE A —5Y, B LU
EWEY) 8 N 1,7-bis(4-hydroxyphenyl)-1,5-epoxy-
3-hydroxyheptane.

&Y 9: AR A, ESI-MS m/z: 284 [M+H]".
'H-NMR (400 MHz, CD;0D) 6: 7.45 (1H, d, J = 15.7
Hz, H-7), 7.40 (2H, d, J = 8.6 Hz, H-2, 6), 7.06 (2H, d,
J=8.5Hz, H-2', 6'), 6.80 (2H, d, J = 8.6 Hz, H-3, 5),
6.73 (2H, d, J = 8.5 Hz, H-3', 5'), 6.40 (1H, d, J=15.7
Hz, H-8), 3.47 (2H, t, J = 7.4 Hz, H-8'), 2.76 (2H, t,
J =174 Hz, H-7"); “C-NMR (100 MHz, CD;0D) §:
169.4 (C-9), 160.7 (C-4), 157.1 (C-4), 141.9 (C-7),
131.5 (C-1"), 130.9 (C-2', 6"), 130.7 (C-2, 6), 127.9
(C-1), 118.6 (C-8), 116.9 (C-3', 5'), 116.4 (C-3, 5),
42.7 (C-8"), 35.9 (C-7") o HAXMEELHE 5 SOk iE Fe A
— B L EA S 9 N trans-N-
coumaroyltyramine.

WA 10: A, ESI-MS m/z: 314 [M+
H]". 'H-NMR (600 MHz, CD;0OD) ¢: 7.45 (1H, d, J =
15.7 Hz, H-8), 7.40 (2H, d, J = 8.6 Hz, H-2, 6), 7.06
(2H, d, J = 8.5 Hz, H-2, 6'), 6.80 (2H, d, J = 8.6 Hz,
H-3, 5), 6.73 (2H, d, J = 8.5 Hz, H-3’, 5"), 6.40 (1H, d,
J=15.7 Hz, H-7), 3.47 (2H, t, J = 7.4 Hz, H-8'), 2.76
(H, t, J = 7.4 Hz, H-7): "“C-NMR (100 MHz,
CD;0D) &: 169.3 (C-9), 157.1 (C-4'), 149.8 (C-4),
149.4 (C-3), 142.2 (C-7), 131.5 (C-1"), 130.9 (C-2,
6'), 128.4 (C-1), 123.4 (C-6), 118.9 (C-8), 116.6 (C-5),
116.4 (C-3', 5'), 111.7 (C-2), 56.5 (3-OMe), 42.7 (C-8"),
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35.9 (C-7). A% 5 cukipE A —5", pr
CLHf EALE W) 10 O trans-N-feruloyltyramine »

&Y 11: AERE, ESI-MS m/z: 284 [M+
H]". "H-NMR (600 MHz, CD;0D) §: 7.38 (2H, d, J =
8.6 Hz, H-2, 6), 7.03 (2H, d, J = 8.4 Hz, H-2', 6'), 6.74
(2H, d, J = 8.6 Hz, H-3, 5), 6.72 (2H, d, J = 8.5 Hz,
H-3', 5'), 6.63 (1H, d, J = 12.6 Hz, H-8), 5.82 (1H, d,
J=12.6 Hz, H-7), 3.39 (2H, t, J = 7.5 Hz, H-8'), 2.71
(2H, t, J = 7.5 Hz, H-7"); "“C-NMR (150 MHz,
CD;0D) d: 170.5 (C-9), 159.3 (C-4), 157.1 (C-4"),
138.2 (C-7), 132.4 (C-2, 6), 131.4 (C-1"), 131.0 (C-2/,
6), 128.2 (C-1), 121.7 (C-8), 116.4 (C-3, 5), 116.1
(C-3",5"),42.4 (C-8"), 35.7 (C-7")o HAZHEEHE 5 STk
miEERA -, FUBEhLED 11 A
cis-N-coumaroyltyramine.

& 12: AR K, ESI-MS m/z: 267 [M] .
'H-NMR (600 MHz, CD;0D) 8: 7.54 (2H, m, H-2, 6),
7.51 (1H, d, J = 15.8 Hz, H-7), 7.38 (3H, m, H-3, 4,
5), 7.06 (2H, d, J = 8.5 Hz, H-2', 6'), 6.57 (1H, d, J =
15.7 Hz, H-8), 6.72 (2H, d, J = 8.5 Hz, H-3', 5"), 3.47
(2H, t, J = 7.4 Hz, H-8'), 2.76 (2H, t, J = 7.4 Hz,
H-7); “C-NMR (150 MHz, CD;0D) d: 168.7 (C-9),
157.1 (C-4'), 141.8 (C-7), 136.5 (C-1), 131.4 (C-1"),
131.0 (C-4), 130.9 (C-2', 6"), 130.1 (C-3, 5), 128.9
(C-2, 6), 122.1 (C-8), 116.4 (C-3', 5'), 42.7 (C-8),
35.9 (C-7") 1o HALHEEAR 5 SChktRoE A — 5",
Fir AR 2 A6 &9 12 DN trans-N-cinnamoyltyramine .

A 13: FEEMHIRY), ESI-MS m/z: 274 [M+
H]". 'H-NMR (400 MHz, CDCl;) é: 7.00 (2H, d, J =
8.5 Hz, H-2", 6"), 6.90 (1H, d, J = 4.0 Hz, H-3), 6.75
(2H, d, J = 8.5 Hz, H-3", 5"), 6.16 (1H, d, J = 4.0 Hz,
H-4), 4.45 (2H, t, J = 7.5 Hz, H-1"), 4.20 (2H, s, H-6),
3.46 (2H, q, J = 7.0 Hz, H-7), 2.93 (2H, t, J = 7.5 Hz,
H-2'), 1.20 (3H, t, J = 7.0 Hz, H-8); "*C-NMR (100
MHz, CDCl3) 6: 179.7 (C-9), 154.8 (C-4"), 139.8
(C-5), 132.5 (C-1), 130.6 (C-1"), 130.4 (C-2", 6"),
124.9 (C-3), 115.6 (C-3", 5"), 111.5 (C-4), 66.0 (C-7),
63.9 (C-6), 42.8 (C-1'), 37.1 (C-2"), 15.3 (C-8). H:#%
R 5 SRR A — B, pTAT e LA 13
“A pyrrolezanthine-6-ethyl ether.

&Y 14: EOR AR, ESI-MS m/z: 266 [M+
H]". 'H-NMR (400 MHz, CD;0D) ¢: 7.82 (1H, d, J =
1.7 Hz, H-5"), 7.42 (1H, d, J = 3.6 Hz, H-7"), 6.67 (1H,

dd, J = 3.6, 1.7 Hz, H-6'), 4.97 (1H, d, J = 18.2 Hz,
H-1'a), 443 (1H, m, H-5), 4.42 (1H, d, J = 18.2 Hz,
H-1'e), 4.18 (2H, q, J = 7.14 Hz, H-2"), 2.45 (2H, m,
H-3), 2.12 (2H, m, H-4), 1.45 3H, t, J = 7.14 Hz,
H-3"); "C-NMR (100 MHz, CD;0D) 6: 184.4 (C-2),
178.8 (C-2), 173.1 (C-1"), 152.5 (C-3"), 149.2 (C-5"),
119.8 (C-7"), 113.8 (C-6), 62.9 (C-2"), 62.0 (C-5),
50.0 (C-1"), 30.2 (C-3), 23.9 (C-4), 14.5 (C-3"). HHA%
BEBOHR 5 SCHRARE 2 A — 802, FrAi L & 14
A divaricataester Ao
4 g

ARSI M LLIZE 1) 95% 2B R B () — G P Joe 1
ML B A 14 MUEY), BN ERIEY, B
i 8 AN IR IEEF R A IR 6 M E R A, H
FULEY 1 ET I RIRT=, SRR RERE A& WSk
WiE. Harh 2502 it 7t 3 B AR 1L 25 2 b
b B2 O, R R BT A
A, ARHEFE R E L 2 ARRE A 1A 2R RS R
FL R S AN 25 38 T AR A S
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