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Abstract: Objective
Methods

Sephadex LH-20. The structures were identified by various spectral evidence. Results

To study the Diels-Alder type adducts in the stem bark of Morus mongolica.

The compounds were isolated and purified by silic gel column chromatography, RP-18 and

Six Diels-Alder

type adducts were obtained and they were albanin F ( I ), kuwanon L (I ), dimoracin (I ), kuwanon ]

(N), mulberrofuran J (V ), mulberrofuran Q (V). Conclusion

Compounds I, I, and V are isolated

from the plant for the first time and compounds IV — VI show the anti-oxidation activities.

Key words: Morus mongolica Schneid; Diels-Alder type adducts; anti-oxidation activity

F R Morus mongolica Schneid. HBR RBH
Y, KRB HEYRE M. alba L. WRE(EARRIE
Aoy, AR X, FEAERS N Diels-Alder
BinGWMERELAEY: HHEEEEE VA IRRE
EHZHRRE . RREYLHRILE 16 . PEE
1 FM.BRREBHESERINHHOHREHAS . ALK
MRBER BSUCERBY KR Z B2 #1T
TR IEFBEEET 6 4 Diels-Alder BAIE Y,
Heo 3 MLAYREANEEE.
1 BESEHH

"H-NMR 1 *C-NMR fj INOVA — 500 %I ¥ B
IR E . FAB-MS | VG Autospec— 300 B i
&L 2, ESI-MS HJ Agilent 1100 LC/MSD Trap
SL BIBIEA I E . LM% A IMPACT 400 B41
S HETEAL R E . BESLF Perkin-Elmer — 241 B jE %
1P %€ . Sephadex LH-20 W B Pharmacia /A &] ,RP-
18(40~60 pum) ¥ H Merck A7, HME G EHER
GF s A (A 35 BE 2 (160~200 B A E R W HAT
T . BRI R, BRI T A4,

LRAMEREHBERTAYMHHEBRINE B
BRI RBEWNNEHL, AL ENRBEHYRR
M. mongolica Schneid. ,
2 BB54E

SR THZEL 6.9 ke, 5% ZBEFER 3
W, BE (600 g) FIREBEHEHE )T 43 3 A A wh Bk L R4
RO . NE. PRER. BRZERE109%
RERCHE g0 8, FHAmEB- B . 55 11
ANERGY 5 5 RIS 7 ¥4 4 4 Sephadex LH-20 &
BB, PR, B AL AW I (10 mg) . V(35
mg), FIHAEEHBKEA LS B IEMG-P 8
(9: DML, 2 RP-18(40~60 pm) ki 4) 5
[REE-K7: DYHRI],BEEAEY I (40 mg). 1
(15 mg), V (42 mg) ., VI (45 mg),
3 BHMEE

KEW 1 FBEBEEEH K, [«JF —529°
(MeOH) , IRV (cm™"):3 311,1 699,1 653,1 624,

1367,1 136,974, ESI-MS m/2:693[M+1]%,715
[M+Na]", '"H-NMR (acetone-d¢)¢8:7. 29 (1H,d,
J=8.4 Hz,H-6'),7. 25(1H,d,J=8. 8 Hz,H-14"),
6.78(1H,d,J=8. 4 Hz,H-20"),6. 66 (1H,br s,H-
3'),6.56(1H,dd,J=8. 4,2. 0 Hz,H-5'),6. 20(1H,
br s,H-17"),6.06(1H,d,J=28.4 Hz,H-19"),6. 01
(1H,br s,H-11"),5. 98 (1H, br s,H-6),5. 92(1H,
d,J=8.8 Hz,H-13"),5.21 (1H, br s,H-2"),5.18
(IH,t,J=7.0 Hz,H-10), 4. 62 (1H, br s, H-4"),
4.42(1H,br d,J=9.6 Hz,H-3"),3.18(1H,m,H-
5"), 3.09 (2H, m, H-9), 1. 80 ~ 2. 00 (2H, over-
lapped ,H-6"),1.60(3H,s,H-12),1.51(3H,s, H-
7"),1.47(3H,s,H-13), "“C-NMR (acetone-d;) ¢
209. 3(C-8"),183.2(C-4),166.0(C-10"),164. 9(C-
12"),162.0(C-8a),161.5(C-4'), 161.3(C-2,7),
157.3 (C-5), 157.0 (C-2', 18", 156.2 (C-16"),
133.9(C-14"),133.6(C-1",132.1(C-11,6", 20",
124.3(C-2",122. 8(C-10,15"),121.3(C-3),115. 6
(C-9"),113.3(C-1"),108.1(C-5,19",107. 8(C-8,
13"), 105.5 (C-4a), 103.7 (C-3', 17", 102. 9 (C-
11", 98.3(C-6), 47. 6 (C-4"), 38. 6 (C-3", 5", 6"),
25.8(C-12),24.4(C-9),23.0(C-7",17. 7(C-13),
RH e E N fE, B H-3"WE A& R 9.6 He,
B PR R A YA RBME Y, Hdxt
W&k 3"R,4"R,5"S . LA EBHR 5 CER B KA —
2 1 5 BT /R A F (albanin F),

EM L. FAEXER B K, L« JF — 227
(MeOH), IR E (cm ™) :3 386,1 628,1 456,1 300,
1159, 972, ESI-MS m/z: 627 (M* + 1, 95), 153
(98),115(100), "H-NMR (acetone-d;)¢d:7. 46 (1H,
d,/=8.8 Hz,H-14"),7.36(1H,d,J=8. 8 Hz,H-
6'),6.93(1H,d, J=28. 8 Hz, H-20"), 6. 20 ~ 5. 88
(7H,m,H-6,8,5',11",13",17",19"),5. 66 (1H,m,
H-2),5.50(1H,br s,H-2"),4. 72(1H,br s,H-4"),
4.50(1H,t,J=10.0 Hz,H-3"),3.52(1H, br s, H-
5"),3.27~3.18(1H, m,H-3a), 3. 05~ 2. 98 (1H,
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m,H-3b),2.25~2.20(2H,m,H-6",1.81(3H,s,
H-7"), *C-NMR (acetone-ds)d': 208. 2(C-8"),197. 0
(C-4),168.8(C-7),165. 7(C-5,12"),165. 2(C-8a),
164. 6 (C-10"),156.5(C-18"),156.1(C-16"),155. 4
(C-2"),154.1(C-4"),133.5(C-1", 20", 127. 0 (C-
14",6'),126. 4(C-2"),123. 8(C-15",118. 7(C-1"),
108.1 (C-13", 3'), 107.9 (C-19"), 107. 3 (C-5'),
103. 6(C-11"),102. 7(C-4a,17"), 96. 9(C-6), 96. 2
(C-8),75.6(C-2),43.1(C-3,4", 38.7(C-3", 5",
6"),23.5(C-7" . BHEBENXE R E, H H-3"HWBE
P 10.0 He KB B M M™, 2key
HERBMEY, RAXHNER 3'R,4"R,5"S. Uk
BESIMBENEL B, HBET KRB L
(kuwanon L),

eI ARBEEEH K, [(«JF —5°(EtOH),
IRV (em™). 3 346, 1 622, 1 365, 1 146, 1 061,
968, FAB-MS m/z: 616 ((M]*,40),391(30),185
(50),93(100), 'H-NMR (acetone-d¢)¢d:7. 41 (1H,
d,J=28.5 Hz,H-4),7.37(1H,d, J=8.0 Hz, H-
4"y,7.04(1H,s,H-3"), 6. 97 ~ 7. 00 (4H, m, H-3,
2”,6",7",6.94(1H, m,H-7),6.82(1H,dd, J=
8.0,2.0 Hz,H-5"),6.80(1H,dd,J=8.5,2. 0 Hz,
H-5),6.77(2H,s,H-2',6'),5.62(1H,d,J=10.0
Hz,H-17),5. 56 (1H,br s,H-9),3. 90(1H,br s,H-
8),2.76 (1H,dd, J=10.0, 4.5 Hz, H-16), 2. 32
(1H,d,J=18.5 Hz,H-122),1. 68 (3H,s, H-11),
1.47(1H,d,J=18.5 Hz,H-12b), 1. 10(3H,s, H-
14),0.74(3H,s,H-15), *C-NMR (acetone-d;) 9
157.2 (C-2), 156. 8 (C-6, 2"), 156.6 (C-7a, 6",
156. 5 (C-3",5"), 155. 6 (C-3',5'),155. 0(C-7"a),
132.5(C-10),132. 2(C-1"),130. 3(C-1"),123. 3(C-
9),122.6 (C-3"a), 122.5 (C-3a), 122.0 (C-4"),
121.8(C-4),116.4(C-4"),114.6(C-4'),113. 3(C-
5"), 113.1(C-5), 104. 6 (C-2', 6'), 103. 3 (C-2",
6”),102.5(C-3"),101. 7(C-3),98. 4(C-7,7"),71. 7
(C-17),42.4(C-16),41.2(C-12),33.2(C-8),33.0
(C-13),30.0(C-14,0verlapped) , 28. 9(C-15),23. 8
(C-11). Bk IR.FAB-MS fl'H-NMR H 345 24 3C

AR A — B, BB SR S Rl

$E W & ¥ & (dimoracin) ,

KEYV . BEEEHBH K, [«IF +85°
(MeOH) , IRVEE (em™!) : 3 340,1 612,1 271,1 093,
976.,FAB—MS m/z:679((M+17",20),447(98),

205 (50),149(100), 'H-NMR (acetone-dg)é': 8. 37
(1H,d,J=9.0 Hz,H-14"),8.15(1H,d,J=15.5
Hz,H-B),7.83(1H,d,J=8.5 Hz,H-6'),7. 70(1H,
d,J=15.5 Hz,H-2),7.64(1H,d,J=8.5 Hz, H-
6),6.96(1H,d,J=28.0 Hz,H-20"),6.52(1H,d,
J=2.0Hz,H-17"),6.47(1H,d,J=2.0 Hz,H-3),
6.42(1H,d,J=9.0 Hz,H-13",6.41(1H,dd,J=
8.5,2.0 Hz,H-5),6.35(1H,d,J=8.5 Hz,H-5'),
6. 30(1H,dd,J=8.0,2.0 Hz,H-19"),5. 67(1H,br.
s,H-2"),5.16(1H,t,J=7.5 Hz,H-22"),4. 66 (1H,
t, J=5.0 Hz, H-4"), 4.13 (1H, br s, H-3"), 3. 80
(1H,br s,H-5",3.25(2H,d,J=7.5 Hz,H-21",
2.49(1H,d,J=18.5 Hz,H-6"a),2. 21 (1H,d,J=
18.5 Hz,H-6"b),1. 93(3H,s,H-7"),1. 73(3H,s ,H-
25"),1.58(3H,s,H-25"), '*C-NMR (acetone-d;)é:
208.8(C-8",192.7(C=0),165.1(C-4'),164.0
(C-10",162.8(C-2"),162.7(C-12",161. 7(C-4),
159.3(C-2),157.3(C-18"), 155. 8 (C-16"), 140. 3
(C-B),134.1(C-1",131.5(C-14", 131. 1 (C-6),
130.8(C-6'),130.0(C-23",128.1(C-20"),122.8
(C-2"),122.5(C-22"),121.1(C-15",116. 7(C-a),
115.6(C-3'),115.2(C-1),114.6(C-1"),113. 3(C-
9", 112.7 (C-11"), 109.4 (C-5'), 108.5 (C-5),
107.6 (C-13", 106.9 (C-19", 102.9 (C-3, 17,
46. 8(C-4", 35. 8(C-5"), 31. 9(C-6"), 31. 7(C-3"),
25.2(C-25"), 23.2(C-7", 21.5(C-21", 17. 2 (C-
24", HHEBENENEME, H H4HMBEEHR N 5.0
Hz, & BSCRR B S5 BT, L& 9 9 il- )2 2
AY, Rt R Y 3"S,4"R,5"S . Bl EBIE 5 30
B EE -, s E N M ] (kuwanon J),
KEDV HEEEEER K, [« —343°
(EtOH), IRy (em™"):3 363,1 697,1 626,1 442,
1367,1 142,970, ESI-MS m/z:603[(M+Na]*,
'H-NMR (acetone-d¢)é6':7. 71(1H,d,J=8. § Hz,H-
14", 7.33(1H,d,J=28.4 Hz,H-4),6.90(1H,d,
J=8.4 Hz, H-20"), 6.90 (1H, br s, H-7), 6. 83,
6. 66(2H, each br s,H-2',6'),6.82(1H,s,H-3),
6. 76(1H,dd,J=8. 4,2. 0 Hz,H-5),6. 22(1H,br s,
H-17"),6.11(1H,dd,J=8.4,2. 0 Hz,H-19"),6. 04
(1H,dd,J=8.8,2.4 Hz,H-13"),5.95(1H,d,J=
2.4 Hz,H-11",5. 39(1H,br s,H-2"),4. 90(1H, br
s,H-4"),4.52(1H,d,J=10. 0 Hz,H-3"),3. 54(1H,
br s,H-5"),2.51~2. 21(2H,m,H-6"),1. 75(3H,s,
H-7"), ®*C-NMR (acetone-d;)¢&:209. 7(C-8"),166. 1
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(C-10"), 164.8 (C-12"), 158. 3 (C-7a), 157. 2 (C-
16”,18",156.7(C-2),156.5(C-3',5'),155. 3(C-
6),134.2(C-1"),133. 9(C-20",130. 6 (C-14",1"),
125.1(C-2"),122.5(C-15"),121. 8(C-4,3a),117. 3
(C-9",115.9(C-4'),113.1(C-5),107. 7(C-13"),
107.4 (C-19"), 104.7 (C-17"), 103.8 (C-2', 6'),
102. 8 (C-3),101.7(C-11"), 98.3(C-7), 46. 7 (C-
4"),38.8(C-3",5",6"),23. 4(C-7", HEEHMEN
{8, H H-3"BB & % Bl 10. 0 Hz KB AR B 45
WA, ZE YN EREmE Y, KXy
3"R,4"R,5"S. VA B3RS CRIRE M RA -,
HH E Bk iE J (mulberrofuran J),

eGPV . HFEEAELEEH KR, («IF +82.4°
(EtOH).IR.'H-NMR . *C-NMR i 5 3C k37 18 89
HoA B8, B R ki Q(mulberrofuran Q),
4 THEFEM

Xt B R 6 LA BT RSN BT AL TE TR I
(Fe?" -2 B & BRI T A T SOBLAR AR X B AL RD) , ¥
BER 1X10° mol/L B, L&Y N ~ VI A ARFEEKT

Hl08 B EAL = A A A, TR R4 B R 43. 3%
91.2%.85.6%. FH¥ESTIR VE iHHH 66.7% .
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# E:HiY BIRUREFSEANEHERS. FF X ZEERYORER /NS R H R TR 67 %
HEEL HBEASYHELFEILEREREREH. 48 SBHERT 1 MEFREALEY:1-0-8-D-
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RSB E RN ESERISE.
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Four new cerebrosides from sea cucumber Colochirus anceps

, ZHANG Yong-juan'?, YI Yang-hua®
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Abstract; Objective

To study the active compounds of the sea cucumber Colochirus anceps. Methods

The compounds were isolated and purified from the low-polarity part of EtOH extract of the sea cucumber,
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