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alife, NFE oy a5 20 18 MMEE W, iz HIIARBE R 70 5 458 Ty (3R) 3-32JE-p-5 % 21 (1) . (6S,7E,
9S) -9-hydroxy-megastigma-4 ,7-dien-3-one(2) | dehydro-vomifol (3) . (3S,9R)-3-hydroxy-7, 8-didehydro-B-ionol 9-0-
B-D-glucopyranoside(4) . (6R,9R ) -3-oxo-a-ionol 9-0-B-D-glucopyranoside (5) | ( E)-6-[ 9-( 8-D-glucopyranosyloxy )
butylidene ] -1,1, 5-trimethyl4-cyclohexen-3-one (6) . ( Z) -6-[ 9-( 8-D-glucopyranosyloxy ) butylidene ]-1,1,5-trimeth-
yl-4-cyclohexen-3-one(7) ,(65,9S) -3-a-oxo-ionol 9-0-B-D-glucopyranoside (8) \blumenol C 9-0-8-D-glucopyranoside
(9) \lcariside B1(10) . (3S)-0-8-D-glucopyranosyl-6-[ 3-oxo-(2S) -butenylidenyl ] -1, 1, 5-trimethylcyclohexan-( 5R) -
ol(11) ,(E)4-((1S,3R,4R)-1-hydroxy4,5,5-trimethyl-7-oxabicyclo [ 4. 1. 0] heptan-1-yl) but-1-en-3-one (12) |
(6R,9S) -vomifoliol-9-0-B-apiofuranosyl-(1''—6") -0-8-glucopy-ranoside (13) , (9R) -2 F-(10£,127,15Z) -+ /\FK
=IEHR (14) ((2E) - k4 2 (15) .2, 5-dihydro-5-oxo-5-furanoctanoic acid (16) . 1-glyceryl linolenate (17) . IF
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Ionone Derivatives and Fatty Acid from Morus alba L. Leaves
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Abstract: The chemical constituents of Morus alab L. were isolated by column chromatography on silica gel, Rp-18,
Sephadex LH-20 and prep-HPLC by chemical and spectral analyses. Eighteen compounds were finally isolated and puri-
fied from the leaves of Morus alab L. . Their structures were elucidated as (3R) -3-hydroxy-B-ionone (1) ,(6S,7E,95)-
9-hydroxy-megastigma-4 ,7-dien-3-one (2) , dehydrovomifol (3),(3S,9R)-3-hydroxy-7,8-didehydro-B-ionol 9-0-3-D-
glucopyranoside (4), (6R,9R) -3-oxo-a-ionol 9-0-B-D-glucopyranoside (5), (E)-6-[ 9-(8-D-glucopyranosyloxy) bu-
tyl-idene ] -1,1,5-trimethyl-4-cyclohexen-3-one (6) ,(Z)-6-[ 9-(B8-D-glucopyranosyloxy ) buty-lidene ]-1,1,5-trimethyl-
4-cyclohexen-3-one (7), (6S,95)-3-0x0-B-ionol 9-0-B-D-glucopyranoside (8),blumenol C 9-0-8-D-glucopyranoside
(9), lcariside Bl (10), (3S)-0-8-D-glucopy-ranosyl-6-[ 3-oxo-( 2 ) -butenylidenyl ]-1, 1, 5-trimethylcyclohexan-
(5R)-ol (11),(E)-4-((1S,3R,4R)-1-hydroxy4,5,5-trimethyl-7-oxabicyclo[ 4. 1. 0] heptan-1-yl) but-1-en-3-one
(12), (6R, 9S) -vomifoliol-9-0-B-apiofuranosyl-( 1'" — 6") -0-B-glucopyranoside (13 ), (9R)-hydroxy-( 10E, 127,
157) -octadecatrienoic acid (14) , (2E ) -dodecenedioic acid (15),2,5-dihydro-5-oxo-5-furanoctanoic acid (16),1-
glyceryl linolenate (17) ,n-dotfiacontanol (18), Compounds 1-18 were obtained from this plant or the first time.
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MEEY, GG AT %2 (3R) 3-2 Hk-p-5E %
220 (1), (6S,7E,9S)-9-hydroxy-megastigma-4 , 7-
dien-3-one (2), dehydrovomifol (3),(3S,9R)-3-hy-
droxy-7, 8-didehydro-B-ionol 9-0-8-D-glucopyranoside
(4), (6R, 9R)-3-0x0-a-ionol 9-0-B-D-glucopyrano-
side (5), (E)-6-[ 9-( 8-D-glucopyranosyloxy ) butyli-
dene ]-1,1,5-trimethyl-4-cyclohexen-3-one (6),(Z)-
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6-[9-( B-D-glucopyranosyloxy ) butylidene ]-1, 1, 5-tri-
methyl-4-cyclohexen-3-one (7), (6S, 95)-3-oxo0-8-
ionol 9-0-B-D-glucopyranoside (8) , blumenol C 9-0-
B-D-glucopyranoside (9) ,lcariside B1 (10),(3S)-0-
B-D-glucopyranosyl-6-[ 3-oxo-( 25 ) -butenylidenyl ]-1,
1,5-trimethylcyclohexan-(5R)-ol (11) ,(E)-4-( (1S,
3R,4R)-1-hydroxy-4, 5, 5-tri-methyl-7-oxabicyclo [ 4.
1.0] heptan-1-yl) but-1-en-3-one (12), (6R,9S)-
vomifoliol-9-0-B-apio-furanosyl-(1'" — 6") -0-8-gluco-
pyranoside (13), (9R)-#3}E-(10E,12Z,15Z) -+ /\
B =R (14), (2E) -+ ks 1R (15) ,2,5-di-
hydro-5-oxo0-5-furanoctanoic acid (16) ,1-glyceryl lino-
lenate (17) ,1F =+ —kcliE (18) k&1 ~18 1
ORER/NT k7 L G e

1 (ESHH

15 w1 Boetius I U x5 A3 (T BE AR AL IE )
WM 5E 5 e A Jasco P2000 7 Jig S A 52 ; CD 3% FH
JASCO J-815 [51 — 035 S 2 5 A% i 3L 9 33 1 5€ [
Varian 2\ @] Mercury-300 %I, Mercury400 %I £ INO-
VA-500 BIAZ R I B 35 AL I 5 , TMS Sk 4 s 5 EST-
MS F Agilent 1100 LC/MSD Trap SL 73 #H {2, 1% i
% FA % . Sephadex LH-20 /7 Pharmacia /3 7]
it 3 Rp-Cig (50 um) 2 YMC 28w 7 fit o A €435 A0
W OISR T BT TR
S3Hral, AL AT
FiF 2011 47 AR FACER AR R, 4
Hh ] B2 2 R Bt 25 W T 5 B S5 bR B 4 vy Rk
ZIEM Y (Morus alab L.) B, FrA ( NO. ID-S-
2543) AT E B2 E R B 25 I bR A 2

2 REEESE

25t 30 kg BYERJE FH 95% 2 B 1l 4R B 3 1K,
B h, B IFSEIOR, R AT 2.9 kg, 2
HH S kg i (160 ~200 H ) $E4E AR U A il it |
A5 TR TR P R P A T PR R U v
At AT MBS 4 793 o ANTER T 355 ¢ LR LR
53 360 g NEERS> 423 ¢ HIEEER 7> 900 g,

SRy 355 ¢ JH 1 Kg i (160 ~200 H )
FELE ik AT €0 3% 43 25, LA A i BE-P9 /R (100 0 ~
0:100) B Ve, 158 7 54> Fr.1 ~Fr. 7, Fr.3
(120 g) 28 S S A At €35 (A itk - A 6B )\ Rp-
18 1 Sephadex LH-20 73 &, 15 84k & 4% 18 (10

mg) ; Fr. 4(80 g)ééfi%ﬁﬁiﬂﬁfﬂ‘fé%(iﬁmﬂ%-ﬁﬁﬁ{%
i) \RP-18 FiI Sephadex LH-20 43 %5, 1524k &9 1
(25 mg) ;Fr.5(35 g) £ B AERAE B35 (A T EE-DY
PPN ) \RP-18 il Sephadex LH-20 735, 1% 2|4k &
P2(57 mg) b5 3(28 mg) ,fLEH)12(23 mg) ,
5P 14(45 mg) s Fr. 6 (20 g) 28 fo 52 fik A € 3%
(1 Bk-P9 1 6 B ) L RP-18 Al Sephadex LH-20 43
LR RMEA Y 15(20 mg) ,fbE ) 16(23 mg) , 1k
HEW17(14 mg) .

NERERS; 423 ¢ b ORFLIM IREE 2385, LA S BE-IK
(0:10.3:7.6:4.10: 0) Ui, W R 25 &840 43l e
Ao 30 % LTETR ST (120 g) FEAT RS Ak AT 04
(A -H BEBENL) (RP-18 Fll Sephadex LH-20 735,
MHEMEEY) 4(53 mg) AP S(45 mg) (LG 6
(26 mg) L5 7(26 mg) ,fLEW) 8(128 mg), 1k
G 9(100 mg) , fbA5 4 10(94 mg) , fLA54) 11 (20
mg) , 59 13(8 mg) .

3 HEERE

LEW1 REOWRY), [ o ]44.3° (0.30,
CHCl,) ;ESIMS m/z:209 [ M-H] , 4> 730k C, Hy,
0,;'H NMR (300 MHz,DMS0) :35 7.17 (1H,d,J =
16.5 Hz,H-7) ,6.01 (1H,d,J=16.5 Hz,H-8) ,3.72
(1H,m,H-3),2.27 (1H,dd, J =17.4,5.4 Hz, H-
4e),1.93 (1H,dd,J =17.4,9.3 Hz, H4a), 1.64
(1H,m,H-2e),1.30 (1H,t,J =12 Hz,H-2a),2.22
(3H,s,H-10),1.71 (3H,s, CH,-13),1.05,1.02
(3H x2,s,CH,-11,12) , BL |- $cdi 5 3k 4236 19
B —30, BO A G S (3R) 3-R B -5
B2

wEW2 WEEAMRY, [a]-94.8 (¢0.16,
MeOH) ; ESIMS m/z:231.42 [ M + Na] | H NMR
(DMSO-d,,500 MHz) $:5.80 (1H,s, H4),5.60
(1H,dd,J =15.5,6.0 Hz,H-8),5.47 (1H,dd, J =
15.5,9.0 Hz,H-7) ,4. 14 (1H,m,H-9),2.57 (1H,J
=9.5 Hz,H-6),2.31 (1H,d, J=16.5 Hz,H-2a),
1.93 (1H,d,J =16.5 Hz,H-2b),1.87 (3H,s, H-
13),1. 11 (3H,d, J=6.5 Hz,H-10),0.94 (3H,s),
0.88 (3H,s);"” C NMR (DMSO-d,, 125MHz) §:
198.0 (C-3),162.5 (C-5),139.6 (C-8),125.0 (C-
4),124.8 (C-7),66.4 (C9),54.6 (C-6),47.2
(C-2),35.8 (C-1),27.5 (C-10),26.8 (C-13),
24.1 (C-11),23.1 (C-12), L b %cde 5 scmk’ 4
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TH A BHE—3, BOZ AL B 4 (6S,7E,9S) 9-
hydroxy-megastigma-4 ,7-dien-3-one ,

wEWM3 HELEREKE; [a] +158.0°
(0.13, MeOH ) ; ESIMS, m/z 245.3 [M + Na]*
. '"HNMR (DMSO-d,,300 MHz) §:6.45 (1H,d,J =
15.6 Hz,H-7) ,5.75 (1H,d,J =15. 6 Hz,H-8) ,5. 34
(1H,s,H4),4.87 (1H,0H),2. 11 (1H,d,J=17.1
Hz,H-2a),1.64 (1H,d,J =17.1 Hz,H-2e),1.74
(3H,s,H-10),1.28 (3H,d, J =6.5 Hz, H-13),
0.44 (3H,s,H-11),0.40 (3H,s, H-12);"” CNMR
(DMSO-d,, 125MHz) §:198.3 (C-1 or 9),197. 1
(C9or1),161.7 (C5),147.2 (C-7),130.6 (C-
8),126.6 (C4),78.2 (C-6),49.3 (C2),41.2
(C-1),27.3 (C-10),24.3 (C-12),23.2 (C-11),
18.6 (C-13). LA I HH 5 Sciik™ 413 i B — %%,
Wk iz Ak &9 % € A dehydrovomifol

Em 4 REAKIRY; [o]-17.7° (0.18
MeOH) ; ESIMS, m/z 393.2 [M + Na]*,'H NMR
(DMSO-d, ,300 MHz) §:1.67 (1H,dd,J = 17.5,
1.0 Hz,H2a),1.24 (1H,dd, J = 17.5,5.5 Hz,H-
2b),3.70 (1H,m,H-3),2.23 (1H,dd,J = 17.5,
5.0 Hz,H4a),1.69 (1H,dd, J = 17.5,9.5 Hz,H-
4b) ,4.76 (1H,quart,/ = 6.5 Hz,H9),1.40 (3H,
d,J] = 6.5 Hz,H-10),1.03 (3H,s, H-11),1.08
(3H,s,H-12),1.80 (3H,s,H-13),1.51 (2H,m,H-
3),4.36 (1H,d,J =8.0 Hz,H-1"),3.03.7 (6H,
m, H2'-6");” C NMR ( DMSO-d,, 125MHz) 3§:
138.22 (C-5),122.5 (C-6),100.57 (C-1"),93.5
(C-8),82.6 (C-7),77.0 (C5"),76.8 (C-3"),73.6
(C2"),69.8 (C4"),64.3 (C9),62.5 (C-3),60.8
(C-6'),46.4 (€2),39.9 (C4),35.9 (C-1),30.3
(1-CH,),28.4 (CH,-1),22.3 (C-10),22.1 ( CH,-
5) o LA bt 5 Sk R Y BaE — 80 sor %4
B E N (3S,9R) -3-hydroxy-7 , 8-didehydro-B-ion-
ol 9-0-B-D-glucopyranoside,

LEWS REOWIRY; [a] +355 (0.39,
MeOH) ,ECD (MeOH) 245 (As +21.1) nm,316
(Ae-1.2) nm; ESIMS, m/z 393.3 [M + Na]*,'H
NMR ( DMSO-d,, 300 MHz) §:1.96 (1H,d,J =
16.5 Hz,H=2a) ,2.33 (1H,d, J = 16.5 Hz,H-28) ,
5.81 (1H,brs,H4),2.61 (1H,d, J = 8.7 Hz,H-
6),5.58 (1H,d,J = 15.6,8.7 Hz, H-7),5.68
(1H,dd,J = 15.6,6.3 Hz,H-8),4.28 (1H, m, H-

9),1.19 (3H,d,J = 6.3 Hz,H-10),0.95 (3H,s,
H-11),0.91 (3H,s, H-12),1.86 (3H,s, H-13),
4.18 (1H,d,J=7.8 Hz,H-1"),2.9-3.1 (4H,m, H-
2'4'),3.44 (1H,d,J = 11.7,6.0 Hz,H-6'a) ,3. 61
(1H,d, J = 11.7,2.0 Hz,H-6'b) ;" C NMR (DM-
S0-d,, 125 MHz) §:162.0 (C-5),54.6 (C-6),
100.9 (C-1"),136.7 (C-8),127.3 (C-7),76.8 (C-
5"),76.8 (C-3"),73.7 (C2"),69.9 (C4'),74.7
(C9),197.9 (C-3),60.9 (C-6'),47.1 (C-2),
124.9 (C4),35.6 (C-1),26.7 (C-11),27.4 (C-
12),20.8 (C-10),22.1 (C-13). LI E&HE 5 X
RO IR AE RO — S, WOK R A % 8 N (6R,
9R) -3-oxo-a-ionol 9-0-B-D-glucopyranoside ,

wEY 6 IRIE MR Y ESIMS, m/z 393.3
[M+Na]*.'"HNMR (DMSO-d,,300 MHz) §:6. 19
(1H,t,J = 6.5 Hz,H-7),5.82 (1H,br.s,H4),
4.19 (1H,d,J = 7.5 Hz,H-1"),3.89 (1H,m, H-
9),3.64 (1H,dd,J =14.5,3.5 Hz,H-6"a),3.41
(1H,dd,J=14.5,6.0 Hz,H-6'b) ,3. 11 (2H,m, H-
3',5'),3.04 (1H,m,H4"),2.92 (1H, m,H-=2"),
2.58 (2H,t,J =6.5 Hz,H-8),2.25 (2H, br. s, H-
2),2.04 (3H,s,H-13),1.22 (3H,s,H-11 or 12),
1.20 (3H,s,H-12 or 11),1.17 (3H,d,J =6.5 Hz,
H-10) ;" C NMR (DMSO-d,,125 MHz) §:197.9 (C-
3),155.4 (C-5),141.3 (C-6),133.2 (C-7),124.5
(C4),101.1 (C-1"),76.8 (C-3"),76.8 (C-5"),
73.7 (C9),73.4 (C-2"),70.3 (C4"),61.4 (C-
6'),53.3 (C-2),37.7 (C-8),36.9 (C-1),28.5,
28.3 (C-11,12),21.8 (C-13),19.9 (C-10). DI I
B0 55 30k AR A BOE — B8 ORI S
A (E)-6-[ 9-( B-D-glucopyranosyloxy ) butylidene ] -1,
1,5-trimethyl-4-cyclohexen-3-one,

WwEW T RECUIRY ; ESIMS, m/z 393.3
[M +Na]",” C NMR ( DMSO-d,, 125 MHz):
197.7 (C-3),155.8 (C-5),142.6 (C-6),128.4 (C-
7),127.8 (C4),101.1 (C-1"),76.8 (C-3"),76.8
(C-5"),73.7 (C9),73.5 (C2"),70.4 (C4"),
61.4 (C-6'),52.3 (C-2),40.3 (C-1),37.2 (C-8),
27.8 (CH;),27.7 (CH;),24.2 (CH;) and 19.7
(C-10). Dh %58 5 30k 38 i s — 5, o
ZALE Y Y F (Z)-6-[ 9-( B-D-glucopyranosyloxy )
butylidene ]-1,1,5-trimethyl-4-cyclohexen-3-one

wEwm 8 TEMRY, [«]-134.2 (0.15,
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MeOH) ; ECD (MeOH) 246 (Ag-24.1) nm,315 (Ae
+1.2) nm;ESIMS,m/z393.3 [M +Na]". '"H NMR
(CD,Cl1,500 MHz) §:2.06 (1H,d,J = 16.5 Hz, H-
2a),2.34 (1H,d, J = 16.5 Hz,H-28),5.91 (1H,
brs,H4),2.54 (1H,d, J = 8.5 Hz,H-6),5.58
(IH,d,J = 15.0,8.5 Hz,H-7),5.68 (1H,dd,J =
15.0,6.5 Hz,H-8) ,4.31 (1H,m,H-9),1.31 (3H,
d,/ = 6.0 Hz, H-10),0.96 (3H,s, H-11),1.03
(3H,s,H-12),1.91 (3H,d,J = 0.5 Hz,H-13),
4.35 (1H,d,J=7.5 Hz,H-1") ,3.2-3.8 (6H,m, H-
2'6") ;" C NMR (CD,CI,125MHz) §:162.3 (C-5),
55.4 (C-6),101.6 (C-1"),136.5 (C-8),128.2 (C-
7),76.5 (C-5"),77.3 (C-3"),73.7 (C-2"),69.9
(C4'),75.7 (C9),199.5 (C3),61.8 (C-6"),
47.5 (C-2),125.9 (C4),36.3 (C-1),26.9 (C-
11),27.4 (C-12),21.5 (C-10) ,23.8 (C-13). DA |-
B0 55 30k R s — B MoK R A
H(6S,98) -3-0x0-a-ionol 9-0-B-D-glucopyranoside

wam9 LKEMRY:[«] +25.8 (0.24,
MeOH) ; ESIMS, m/z 395.3 [M + Na]";"” C NMR
(DMSO-d, ,125MHz) §:166.0 (C-5),50.1 (C-6),
100.7 (C-1"),36.2 (C-8),25.0 (C-7),76.8 (C-
5'),76.9 (C-3"),73.2 (C-2"),70.3 (€C4"),73.5
(C9),198.0 (C-3),61.3 (C-6'),47.0 (C2),
124.2 (C4),36.0 (C-1),26.7 (C-11),28.5 (C-
12),19.5 (C-10),24.1 (C-13). DL E%¥E 5 ¢
kS R 0 B — B0, WO AL A P %52 K blume-
nol C 9-0-B-D-glucopyranoside ,

waEm 10 HEBAKR; [«]61.1 (0.25,
MeOH) ; ESIMS, m/z 409.2 [M + Na]*.'H NMR
(DMSO-d, ,400 MHz) §:5.76 (1H,s, H-8),4.24
(1H,d,J=7.6 Hz,H-1") ,4.17 (1H,m,H-3) ,3. 67
(1H,br.d, J=11.6Hz,H-6"a) ,3.45 (1H,dd,J =
11.6,5.2 Hz,H-6'b) ,2.86-3.17 (4H, m,Glc-H),
2.25 (1H,dd,J =12.8,1.6 Hz,H4eq),1.98 (1H,
dd,J=12.8,2.4 Hz,H-2eq) ,1.30 (2H, overlapped,
H-2ax,4ax,),2. 11 (3H,s,H-10),1.32 (3H,s, H-
13),1.28 (3H,s,H-12),1.07 (3H,s,H-11);"C
NMR ( DMSO-d,, 125MHz) &:209.1 (C-7),197.8
(C9),118.6 (C6),101.4 (C-1"),99.6 (C-8),
76.8 (C-3"),76.7 (C-5"),73.5 (C-2"),70.7 (C-
3),70.4 (C-5),70.1 (C4'),61.0 (C-6"),47.0
(C-2),46.1 (C4),35.5 (C-1),31.6 (C-11),30.3

(C-13),28.7 (C-12),26.1 (C-10). DI %5
HR R E R — B BOK A A % O Teari-
side B,

wE®m 11 B AR; [o]6.72° (0.22,
MeOH) ; ESIMS, m/z 409.2 [ M + Na]*.'HNMR
(DMSO-d,,400 MHz) §.5.84 (1H,s,H-8),4.23
(1H,d,J=7.6 Hz,H-1") ,4.16 (1H,m,H-3),3. 67
(1H,dd,J=11.6,5.2,1.2 Hz,H-6"a),3.45 (1H,
quint,/ = 6.0 Hz,H-6'b),2.86-3.17 (4H,m, Glc-
H),2.21 (1H,overlapped, H4eq),1.97 (1H,dd,J
=12.4,2.4 Hz,H-2eq), 1.23 (2H, overlapped, H-
2ax,4ax,),2.21 (3H,s,H-10),1.37 (3H, s, H-
12),1.27 (3H,s,H-13),1.05 (3H,s, H-11);"C
NMR ( DMSO-d,, 125MHz) §:208.9 (C-7),198.8
(C9),118.4 (C6),101.6 (C-1"),99.9 (C-8),
76.7 (C-3"),76.7 (C-5"),73.4 (C-2"),70.9 (C-
3),70.5 (C-5),70.1 (C4"),61.1 (C-6'),46.9
(C2),46.1 (C4),35.4 (C-1),31.8 (C-11),30.3
(C-13),28.6 (C-12),26.7 (C-10). DI %5 ¢
kR E A B — S, MoK A A % E 9 (3S) -
0-B-D-glucopyranosYL-6-[ 3-oxo-( 2S )-butenylide-
nyl]-1,1,5-trimethylcyclo hexan-(5R)-ol,

waEm 12 OB AR [«]84.5 (0.34,
MeOH) ;'H NMR ( DMSO-d,, 400 MHz) §:7.07
(1H,d,J = 20.8 Hz,H-7),6.00 (1H,d,J =20.8
Hz,H-8),3.60 (1H, m,H-3),2.17 (1H,dd, J =
18.1,6.0 Hz,H-2a) ,1.55 (1H,dd,J = 18.1,11.6
Hz,H-2b),1.45 (3H,dd, J=16.0,2.0 Hz,H4a),
1.18 (3H,dd, J=16.0,1.2 Hz,H4b) ,2.23 (3H,
s,H-10) ,1. 11 (3H,s,H-13),1.13 (3H,s,H-12),
1.13 (3H,s,H-11) ;”°C NMR ( DMSO-d,,150 MHz)
5:197.4 (C9),143.4 (C-7),132.2 (C-8),68.8
(C-6),66.9 (C5),61.8 (C-3),46.5 (C-2),40.4
(C4),34.5 (C-1),29.0,24.8 (C-11,12),27.3
(C-10),19.7 (C-13). A b %c¥a 5 Scmk™® i 1Y
i — 30 SOk iz G W % e (E)4-((1S,3R,
4R)-1-hydroxy-4, 5, 5-trimethyl-7-oxabicyclo [ 4. 1. 0 ]
heptan-1-yl) but-1-en-3-one:

HEWm13 OB [a]-55° (0.54,
MeOH) ;" C NMR ( DMSO-d, ,125MHz) $:152.6 (C-
3,5),147.5 (C-3"),145.9 (C4'),137.2 (C4),
133.7 (C-1),132.2 (C-1"),118.7 (C-6"),115.1
(C-5"),102.7 (C-1""),85.1 (C-7,7"),77.2 (C-
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5'),76.5 (C3""),74.1 (C2"),71.2 (C9'),
71.1 (C9),69.9 (C4'"),60.9 (C-6'"),56.4,(3,
5-OMe) ,56.0 (3'-OMe) ,53.7 (C-8'),53.5 (C-8),
DA_E Bt 5 Skt R RO — B, SOk % AR
¥ 2E A Eucommin A

hEW 14 REO T ELFEEK; [ «]-3.04°
(0.58 CHCL,); ESIMS m/z 317.2 [M + Na]*,'H
NMR (DMSO-d,, 500 MHz) §:2.18 (2H,t,9.6),
1.47 (2H,m,H-3),1.38 (2H,m,H-8),2.04 (2H,
m,H-17),0.92 (3H,t,J =9.6 Hz, H-18),3.97
(1H,m,H9),5.66 (1H,dd,J=15.5,6.0 Hz, H-
10),6.44 (1H,dd, J=15.5,11.5 Hz,H-11) ,5. 26-
5.40 (3H,m,H-12,15,16),5.96 (1H,t,J =11.0
Hz,H-13),2.88 (2H,dd,J =11.0,7.5,Hz, H-14)
1.24 (6H, m, H4-6);" C NMR ( DMSO-d,, 125
MHz) 5:174.5 (C-1),138.6 (C-10),131.7 (C-
16),128.7 (C-13),128.3 (C-12),126.7 (C-15),
123.5 (C-11),70.44 (C9),37.2 (C-8),33.7 (C-
2),28.5,28.8,28.9 (C46),25.5 (C-14),24.9
(C-7),24.5 (€3),20.0 (C-17),14.1 (C-18). LI
RO 5 SeRR Y G e — B, MOk Z AL A
FEN(IR) -F25E-(10E,127 157 ) -+ )\ ik = IR

a5 kA ESIMS,m/2251.3 [M +
Na]*,'"H NMR (DMSO-d,,300 MHz) §:6.79 (1H,
m,H3),5.75 (1H,d,J = 15.5 Hz, H2),2.16
(4H,m,H4,11),1.39 (2H,m,H-5),1.25 (8H,m,
H-69),1.50 (2H,m,H-10);"C NMR ( DMSO-d,,
125MHz) §:167.3 (C-1),122.2 (C2),148.7 (C-
3),31.5 (C4),27.6 (C-5),28.6,28.7 (C69),
24.6 (C-10),33.8 (C-11),174.6 (C-12). LI %K
Y5 Scmk R A B — 2, WOk Z AL S s E
(2E) -+ ks PR

wam 16 REOAMRY, [«] +59°
(0.08,MeOH ) ; ESIMS, m/z 249. 1 [M + Na]*.'H
NMR (DMSO-d, 500 MHz) §:7.83 (1H,d,J = 5.0
Hz,H4),6.20 (1H,dd,J = 5.0,2.0 Hz, H3),
5.14 (1H,t,J = 5.5,H5),1.71 (1H, m,H=6a),
1.55 (1H,m,H-6b),1.47 (2H,m,H-7) ,2. 18 (2H,
t,] =7.0 Hz, H-12),1.31 (8H, m, H-8-11);"C
NMR (DMSO-d, 125 MHz) :174.6 (C-13),173. 1
(C-2),158.8 (C4),120.3 (C-3),83.2 (C-5),
33.8 (C-12),32.5 (C-6),28.7,28.6,28.5 (C-8,9,
10),24.6 (C-7),24.2 (C-11), Pl ¥4 5 ekt

B O — 2, BORHZ A B % 2,5-Dihydro-
5-o0x0-5-furanoctanoic acid,

WEW 1T R R Y ; ESIMS, m/z 375.5
[M+Nal]*,'"H NMR ( DMSO-d,,500 MHz) §:2.28
(2H,t,J = 7.5 Hz,H-2),2.02 (2H,m,H-8) ,2.77
(2H,t,J = 6.0,H-11),2.03 (2H, m,H-17),0.92
(3H,t,/= 7.5,H-18),5.3 (6H,m,H9,10,12,13,
15,16),1.51 (2H,m,H-3),1.26 (10H,m,H4-7),
4.03 (1H,dd,J=11.5,4.5,H-1"a),3.89 (1H,dd,/
=11.5,7.0,H-1'b) ,3.62 (2H,m,H-2"),3.3 (H-
3", overlapped ) ;° C NMR ( DMSO-d,, 125MHz) 3.
173.0 (C-1),33.6 (C-2),24.5 (C-3),28.6,28.6,
28.7,29.0,(C4,5,6,7),26.6 (C-8),25.2,25.3
(C-11,14),130.0 (C9),131.6 (C-16),127.1,
127.6,128.0,128.0 (C-10,12,13,15),20.1 (C-
17),14.2 (C-18),65.6 (C-1'),69.4 (C2"),62.7
(C-3"). DA Bl 5 sc ikt 45 i ot — 2%, ks
ZALE Y %2 N 1-a Glyceryl linolenate

LEW 18 [ A& P [ A ESIMS m/z:
465.2 [M-H] ;"H NMR (CDCl,,300 MHz) ;§ 3. 64
(2H,t,J =6.6 Hz, H-1),1.25 (60H, br s, CH2
(30),0.88 (3H,t,J =6.0 Hz, H-32);"” C NMR
(€DCl,,150 MHz) ;5 63.2 (C-1),33.0 (C-2),32.0
(C-3),29.8 (€C4-26),29.7 (C-27),29.5 (C-28),
29.4 (C-29),25.8 (C-30),22.8 (C-31),14.1 (C-
32). D MCHE S Somkte 1 i Bos — 2, SOk %
B W% IE = e

2% 3k
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