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Abstract: Objective To study the chemical constituents in n-butanol extracts from the epicarp of green fruits of Juglans mandshurica.
Methods The compounds were isolated and purified by silica gel, ODS, Sephadex LH-20 columns, high preparative performance liquid
chromatography, etc. And their structures were identified by spectral analysis. Results Fourteen compounds were obtained and identified as
5-O-cafffeoyl quinic acid butyl ester (1), 3,5-di-O-caffeoylquinic acid butyl ester (2), vanillic acid-4-O--D-(6"-O-galloyl) glucopyranoside
(3), 4-hydroxy-2,6-dimethoxyphenol-1-O-3-D-glucopyranoside (4), 4,5,8-trihydroxy-a-tetralone-5-O-B-D-glucopyranoside (5), 1,4,8-
trihydroxynaphthalene-1-O-3-D-glucopyranoside (6), 1,4,5-trihydroxynaphthalene-1,4-di-O-B-D-glucopyranoside (7), kaempferol-3-O-3-
D-glucopyranoside (8), quercetin-3-O-B-D-glucopyranoside (9), quercitrin (10), myricitrin (11), afzelin (12), hyperin (13), and daucosterol
(14). Conclusion Compounds 1—4 are isolated from the plants of Juglans L. for the first time, Compounds 5, 8—12 are isolated from the
epicarps of J. mandshurica for the first time.

Key words: epicarps of Juglans mandshurica Maxim.; 5-O-cafffeoyl quinic acid butyl ester; 3,5-di-O-caffeoylquinic acid butyl ester;
4-hydroxy-2,6-dimethoxyphenol-1-O-B-D-glucopyranoside; quercitrin
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T AN EHBkER (Juglandaceae) HHLE Juglans
L. MW Juglans mandshurica Maxim. HJA &
RN o 1% 2 AL — RBEAE 8 ) EAIRA,
FIT R, W+ H AR A2 2 BUILR
B A JTE RS, PR TR
KR AR I BAT B 2 2 i E anayr A
PR SR R P A, B B UMR AR O
ot R IR TS T B s 7 20 B,
H AR AL 22 50 TR 2 45 R AERR IR £ e
ECA A A B HGE AL, TR 2 I R T N 2%
BRI HL Y, AT =R — 05 e Pk R e i ;s H
JER T AR BRI A e o TR D>, aniE T
BEHAL A o> B DL AN . A T RE— AR I
F B HF WA LR, ARSI IR T
FrdAT oy B Al g i e, 158) 14 MeE9,
532K 5-O-WHERE L4 712 T 1 (5-O-cafffeoyl quinic
acid butyl ester, 1). 3,5- ~WIHEEEZE 7R T B
(3,5-di-O-caffeoylquinic acid butyl ester, 2). 7 FH[R-
4-0-B-D-(6'-O-B tr T W) WA [vanillic acid-
4-0-B-D-(6'-O-galloyl) glucopyranoside, 3]. 4-F%3&-
2,6- — WA B R W) -1-0-B-D- Nk W A A OB
( 4-hydroxy-2,6-dimethoxyphenol-1-O-f-D-glucopyra-
noside, 4). 4,5,8-=fhk-0-Z5 - 5-O-B-D-MH Ih 7] %
B ( 4,5,8-trihydroxy-o-tetralone-5-O-B-D-gluco-
pyranoside, 5). 1,4,8-=F23E2%5-1-0-B-D-ML IR #i%5
B #F  ( 1,4,8-trihydroxynaphthalene-1-O-B-D-gluco-
pyranoside, 6). 1,4,5-—=F85L25-1,4-—-O-B-D-NlL
7 % B ¥ (1,4,5-trihydroxynaphthalene-1,4-di-O-p-
D-glucopyranoside, 7). LLIASM)-3-O-B-D-NL i 7] %
BEEF (kaempferol-3-O-B-D-glucopyranoside, 8). #fft
J% 3 -3-0-B-D- 1k i 4 %4 B% 1 ( quercetin-3-O-B-D-
glucopyranoside, 9). Hit % 1F (quercitrin, 10). #
Mg HF (myricitrin, 11, BT48 & 4F Cafzelin, 12).
S22t (hyperin, 13). #H% N (daucosterol,
14). HEY) 1~4 e RONHBEE ) 4 2545
B, (B S5. 8~12 A EHIRNE AP/ B33l
1 X5

MS-2010 24 5% {3 Fl! Finnigan LCQ Advantage
MAX Ji 4 (32 [E Thermo A ]); Bruker AV-400
U PAZ G HR I (Bruker /A7) ); Varian il £ 71
B (A (€[ Varian 2 7] )5 N-1100 % i
e kA C il 2 AR A PR 2 7] )5 Sephadex
LH-20 (Pharmacia A #)); AEEIEREK (80~100.

200~300 H > A2 (i ik e CF Bl T )
R R COREEG AR s A A
Vi

S TS AL 2013 46 8 J1 K4 B S K
WX, BT B 25 K2 rh 2 55 58 0t & 4 H
HHz % 8 o I RR LS MK R R A% Bk Juglans
mandshurica Maxim. [ A 8 M 7 o
2 EESSE

a5 AT T 258F 8 kg Firi, Fl 95% LRIt
PRI 3 UK, DR IO R 2B O . S e 28 TR K
R, WA e S5 BYRR O, IF T REAK
B, P3300E TR R 168 go ML REMRFE (G >
B, S-FEE (100 104 100 : 104 100 : 20, 80 :
20, 70 : 30+ 50 : 50 10 : 100, 0 : 100) & VL,
E I3 5 MG Fr. A~E. Fr. B RO 1E 5y
B, EO5-FEE (150 1) YERE O SR BEE (50%
BRI, A HISEiss BEEEY 8 (18
mg). 10 (15mg). 11 (14 mg). 13 (25mg); Fr. B
FU-FEE (10 0 1) BRI G 2% (% 7y B 15 2
&9 (12 mg). 12 (16 mg). 184} Fr. C LhEE
FE(f i, S005-H 1 (100 0. 955, 90 : 10, 80 :
20.70 : 30,50 : 50,0 : 100) BEFEVEMNL, FF4 ODS.
Sephadex LH-20. il HPLC %5FBt, ZrEalifbfsd
FEEY1 (20 mg)s 2 (17 mg). 4 (12 mg). 5
(18 mg). 6 (16 mg). 7 (22 mg), Fr. D & ODS K&
Sephadex LH-20 /i, #rih&idfm3alea4 3 (20
mg). 14 (24 mg).
3 HFHETE

AW 1 3R AR S 5 (HRE), ESI-MS m/z:
409 [M—H] , HERHIG 7 T 5k 410, "H-NMR
(400 MHz, DMSO-dy) 6: 0.82 (3H, t, J = 7.6 Hz,
H-11), 1.23 (2H, m, H-10), 1.51 (2H, m, H-9), 1.76
(1H, dd, J = 12.4, 9.6 Hz, H-6a), 1.90 (1H, dd, J =
13.0, 2.5 Hz, H-2a), 2.13 (1H, m, H-6b), 2.14 (1H, m,
H-2b), 3.59 (1H, dd, J = 5.6, 2.6 Hz, H-4), 3.90 (2H, t,
J = 7.2 Hz, H-8), 4.02 (1H, m, H-5), 5.02 (1H, m,
H-3), 6.13 (1H, d, J = 16.0 Hz, H-2"), 6.79 (1H, d, J =
8.0 Hz, H-8"), 6.99 (1H, dd, J = 8.0, 2.0 Hz, H-9"),
7.01 (1H, d, J = 2.0 Hz, H-5"), 7.36 (1H, d, J = 16.0
Hz, H-3"); “C-NMR (100 MHz, DMSO-dy) J: 14.3
(C-11), 19.0 (C-10), 30.9 (C-9), 36.0 (C-2), 38.1
(C-6), 64.9 (C-8), 67.2 (C-4), 70.2 (C-3), 71.8 (C-5),
73.4 (C-1), 114.9 (C-2'), 115.3 (C-5), 116.6 (C-8"),
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122.3 (C-9"), 126.1 (C-4), 146.0 (C-7"), 146.5 (C-3"),
149.6 (C-6"), 165.8 (C-1"), 174.0 (C-7). LL_E¥¥5 5 ¢
pkRE 5, A 1 5-O-nMERE L 4
TR T M.

&) 2: AR AR R CHEED . ESI-MS m/z: 515
[M—H] ", H#ERHIX 27554 516, 'H-NMR (400
MHz, CD;0D) §: 0.82 (3H, t, J = 7.6 Hz, H-11), 1.29
(1H, m, H-10), 1.58 (1H, m, H-9), 2.27~2.03 (4H, m,
H-2, 6), 3.90 (1H, dd, J = 3.2, 6.0 Hz, H-4), 4.00 (2H,
m, H-8), 6.19 (1H, d, J = 16.0 Hz, H-2"), 6.28 (1H, d,
J=15.6 Hz, H-2'), 6.71 (1H, d, J = 8.6 Hz, H-8'), 6.75
(1H, d, J = 8.0 Hz, H-8"), 6.92 (2H, dd, J = 2.0, 8.6
Hz, H-9', 9"), 6.99 (1H, d, J = 2.0 Hz, H-5"), 7.02
(1H, d, J = 2.0 Hz, H-5"), 7.50 (1H, d, J = 16.0 Hz,
H-3"), 7.59 (1H, d, J = 16.0 Hz, H-3"); '*C-NMR (100
MHz, CD;OD) d: 14.1 (C-11), 20.2 (C-10), 31.4
(C-9), 35.7 (C-2), 36.6 (C-6), 66.4 (C-5), 66.5 (C-8),
69.7 (C-4), 72.0 (C-3), 72.3 (C-1), 114.6 (C-2"), 115.0
(C-2"), 115.0 (C-5"), 115.3 (C-5"), 116.3 (C-8"), 116.5
(C-8'), 123.0 (C-9"), 123.1 (C-9"), 127.6 (C-4"), 127.9
(C-4"), 146.6 (C-6"), 146.7 (C-6"), 147.1 (C-3"), 147.3
(C-3"), 149.4 (C-7"), 149.6 (C-7"), 167.9 (C-1"), 168.4
(C-17), 175.1 (C-7)o VA_b-%d 5 5cikh i — 2
MR EA Y 2 8 3,5- R4S TR T g

e 3: LtsiRg i (B, Molish KW
S FHYE . ESI-MS m/z: 481 [M—H], #HEMIAIN 201
Jiih 482, '"H-NMR (400 MHz, DMSO-dg) d: 3.81
(3H, s, 3-OCH3), 4.27 (1H, dd, J = 11.8, 6.0 Hz,
H-6a), 4.38 (1H, dd, J = 11.8, 1.5 Hz, H-6'b), 5.10
(1H, d, J = 6.5 Hz, Glc-H-1"), 6.96 (1H, s, H-3"), 6.97
(1H, s, H-7"), 7.14 (1H, d, J = 8.8 Hz, H-5), 7.44 (1H,
brs, H-2), 7.47 (1H, dd, J = 8.8, 2.0 Hz, H-6);
BC-NMR (100 MHz, DMSO-dy) &: 55.4 (3-OCHjy),
63.3 (C-6'), 69.8 (C-4"), 73.2 (C-2'), 73.8 (C-5"), 76.9
(C-3"), 99.8 (C-1"), 108.5 (C-3"), 108.8 (C-7"), 112.6
(C-1), 114.0 (C-5), 119.5 (C-2"), 123.1 (C-2), 124.4
(C-6), 138.9 (C-5"), 145.6 (C-4"), 145.8 (C-6"), 148.5
(C-3), 149.9 (C-4), 165.7 (c 1"), 167.3 (1-COOH). Lk
R kR E Y, LAY 3
@-4-0-[3-0—(6'-0-%%@%@9&%) A E T o

WEY 4: LOEHRE S (FFED, Molish KW
P, ESI-MS m/z: 483 [M—H] , HEMIAHR 31
JiiiE A 484. "H-NMR (400 MHz, DMSO-d;) d: 3.68

(6H, s, 3, 5-OCH3), 6.02 (2H, s, H-3, 5), 4.58 (1H, d,
J=17.2 Hz, Gle-H-1"), 3.10~4.00 >y B-D-Hk e 3 25 B
BRI FEANH AR BT T PC-NMR (100 MHz, DMSO-dj)
5 56.1 (2, 6-OCH3), 61.1 (C-6'), 70.0 (C-4"), 74.3
(C-2)), 76.4 (C-5'), 76.9 (C-3), 93.4 (C-3, 5), 103.5
(C-1"), 127.2 (C-1), 153.0 (C-2, 6), 153.6 (C-4). Ll I
$olfa 5 SCERIRGE 300, WA 4 O 43R0k
2,6- - AR FE A}~ 1-O-B-D- ML It 4 5 0

WEY 5. HWIERHAR (FEE, Molish KV ik
FHYE . ESI-MS m/z: 355 [M—H] , HEMIFHN 21 it
4 356, 'H-NMR (400 MHz, DMSO-dy) J: 2.15
(2H, m, H-3), 2.46 (H, m, H-2a), 2.98 (H, m, H-2b),
3.48 (1H, m, H-6a), 3.73 (1H, m, H-6'b), 4.71 (1H, d,
J =7.0 Hz, Gle-H-1"), 5.37 (1H, d, J = 4.8 Hz, H-4),
6.88 (1H, d, J= 9.0 Hz, H-7), 7.45 (1H, d, J= 9.0 Hz,
H-6), 12.1 (I1H, s, 8-OH); "“C-NMR (100 MHz,
DMSO-dg) d: 28.6 (C-3), 32.1 (C-2), 58.6 (C-4), 60.8
(C-6"), 69.9 (C-4"), 73.7 (C-2'), 76.2 (C-5), 77.3
(C-3"), 102.8 (C-1'), 114.4 (C-8a), 117.2 (C-7), 127.5
(C-6), 134.3 (C-4a), 147.1 (C-5), 156.8 (C-8), 205.0
(C-1) LL -3l b5 scmvion — 805, s eihsw
5 %y 4,5,8- = F2H-a-ZE li-5-0-B-D- utﬂrﬁ%*@”*ﬁﬁo

wEY 6: FATEE R AR <Eﬁﬂsc> Molish J%
M BHYE . ESI- MS m/z: 337 [M—H], HEMA XS5
TRE N 338. 'H-NMR (400 MHz, CD;OD) o
3.10~4.00 & B-D-Hb i 5 25 Bl b 53 v 225 A0 A5
1,499 (1H, d, J= 7.8 Hz, Glc-H-1"), 6.71 (1H, d, J =
8.8 Hz, H-2), 6.80 (1H, dd, J = 7.8, 1.1 Hz, H-6), 7.22
(1H, d, J = 8.8 Hz, H-3), 7.27 (1H, dd, J—86 7.8 Hz,
H-7), 7.62 (1H, dd, J = 8.6, 1.1 Hz, H-8); "“C-NMR
(100 MHz, CD;0D) 6: 62.5 (C-6"), 71.0 (C-4), 75.5
(C-2), 78.0 (C-3'), 78.6 (C-5"), 105.1 (C-1"), 108.2
(C-2), 112.6 (C-6), 113.2 (C-3), 114.5 (C-8), 118.0
(C-10), 127.3 (C-7), 129.2 (C-9), 148.5 (C-4), 150.9
(C-1), 154.5 (C-5)o LA E%cds 5 scmkapas — 507, %
G 6 A 1,4,8-—F2H2E-1-0-B-D-IL IR i %
BT

a7 EOIE AR (R, Molish &
N BHYE . ESI-MS m/z: 499 [M—H] , HEMIAHX 73
T Bl 500, "H-NMR (400 MHz, CD;OD) 6: 3.42
(1H, m, H-5"), 3.45 (1H, m, H-4"), 3.46 (1H, m, H-4"),
3.48 (1H, m, H-5"), 3.50 (1H, m, H-3"), 3.50 (1H, m,
H-3'), 3.60 (1H, m, H-2"), 3.61 (1H, m, H-2'), 3.70
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(1H, dd, J = 11.6, 6.0 Hz, H-6'a), 3.74 (1H, dd, J=
12.0, 5.6 Hz, H-6"a), 3.90 (1H, brd, J = 11.6 Hz,
H-6'b), 3.92 (1H, brd, J = 12.2 Hz, H-6"b), 5.01 (1H,
d, J= 8.0 Hz, Glc-H-1"), 5.03 (1H, d, J = 8.0 Hz, Gle-
H-1"), 6.84 (1H, dd, J= 8.0, 1.2 Hz, H-6), 7.09 (1H, d,
J = 8.6 Hz, H-2), 7.29 (1H, d, J = 8.6 Hz, H-3), 7.35
(1H, dd, J = 8.8, 8.0 Hz, H-7), 7.85 (1H, dd, J = 8.8,
1.2 Hz, H-8); "“C-NMR (100 MHz, CD;0D) §: 62.5
(C-6', 6"), 71.8 (C-4, 4", 75.2 (C-2', 2"), 78.3 (C-3,
3", 78.6 (C-5"), 78.7 (C-5"), 103.3 (C-1'), 105.3
(C-17), 110.9 (C-2), 112.1 (C-3), 112.6 (C-6), 114.7
(C-8), 117.2 (C-10), 128.2 (C-7), 130.1 (C-9), 150.6
(C-1), 150.9 (C-4), 155.1 (C-5). &5 3cknt i, %
EEY T A 1,4,5-— 25 25-1,4-—-0-B-D- ML 4l
R o

&Y 8: e kR (FEE), Mg-HCl
S VAT Molish W34 i BHYE . ESI-MS mi/z: 471 [M+
Na]", #EMAH R 231 ik 448. "TH-NMR (400 MHz,
DMSO-dg) 6: 5.46 (1H, d, J = 8.0 Hz, Glc-H-1"), 6.19
(1H, d, J= 1.5 Hz, H-6), 6.42 (1H, d, J = 1.5 Hz, H-8),
6.88 (2H, d, J = 8.8 Hz, H-3', 5'), 7.98 (2H, d, J = 8.8
Hz, H-2, 6), 12.62 (1H, s, 5-OH); "C-NMR (100
MHz, DMSO-d¢) d: 70.1 (C-6"), 70.3 (C-4"), 74.0
(C-2"), 76.4 (C-5"), 77.9 (C-3"), 94.2 (C-8), 99.2
(C-6), 101.0 (C-1"), 103.8 (C-10), 115.4 (C-3', 5"),
1213 (C-1"), 131.2 (C-2', 6'), 133.0 (C-3), 156.1
(C-2), 156.9 (C-9), 160.2 (C-4"), 161.0 (C-5), 165.1
(C-7), 177.3 (C-4), &5 3CakA D), %5t 54 8
H 1 25 y-3-O-B-D- MW 761 4 B 7

WEY 9: HH BN K, Mg-HCl Jx V. F1 Molish
S V) P YE . ESI-MS m/z: 487 [M~+Na]”, H#EMAH
POy T K 464. 'H-NMR (400 MHz, DMSO-dy)
5: 5.48 (1H, d, J = 7.5 Hz, glc H-1"), 3.10~4.00
B-D-NL e 1 25 B b B BE AR HoA s, 6.19 (1H, d,
J =2.0 Hz, H-6), 6.36 (1H, d, J = 2.0 Hz, H-8), 6.79
(1H, d, J = 8.6 Hz, H-5"), 7.55 (1H, d, J = 2.0 Hz,
H-2'), 7.68 (1H, dd, J = 8.6, 2.0 Hz, H-6"), 9.21 (1H, s,
3"-OH), 9.58 (1H, s, 4-OH), 10.80 (1H, brs, 7-OH),
12.60 (1H, s, 5-OH); "*C-NMR (100 MHz, DMSO-d;)
5. 60.6 (C-6"), 69.0 (C-4"), 73.6 (C-2"), 76.1 (C-3"),
772 (C-5"), 92.6 (C-8), 98.0 (C-6), 100.1 (C-1"),
103.2 (C-10), 114.4 (C-5"), 115.5 (C-2"), 120.3 (C-1"),
121.3 (C-6'), 132.7 (C-3), 144.1 (C-3), 148.0 (C-4"),

155.5 (C-2), 155.7 (C-9), 160.6 (C-5), 163.4 (C-7),
177.0 (C-4). 225 3CHfR Y, g5 9 il
i #2-3-O-B-D-NH I 71 24 B4

AP 10: BEEKR (FEE, Mg-HCl J WVl
Molish %) B FHYE . ESI-MS m/z: 471 [M+Na]',
HED A A4 7 5B 448. '"H-NMR (400 MHz,
DMSO-ds) &: 0.81 (3H, d, J = 6.0 Hz, H-6"), 3.10~
4.00 4 BUZE0E bR SE A A IS 1, 5.25 (1H,
s, Rha-H-1"), 6.22 (1H, s, H-6), 6.36 (1H, s, H-8),
6.88 (1H, d, J = 8.6 Hz, H-5), 7.25 (1H, dd, J = 2.0,
8.6 Hz, H-6'), 7.33 (1H, d, J = 2.0 Hz, H-2"), 12.60
(1H, s, 5-OH); “C-NMR (100 MHz, DMSO-d;) &:
17.8 (C-6"), 70.0 (C-2"), 70.4 (C-5"), 70.5 (C-3"),
71.0 (C-4"), 93.9 (C-8), 99.0 (C-6), 101.9 (C-1"),
104.4 (C-10), 115.7 (C-2'), 115.9 (C-5"), 120.8 (C-6"),
121.5 (C-1"), 134.0 (C-3), 145.6 (C-3"), 148.5 (C-4),
156.0 (C-2), 157.3 (C-9), 161.4 (C-5), 164.8 (C-7),
178.0 (C-4). L5 3Chkn 1M, %5549 10 it
e

& 11 FOPSIRES S (PR . HCI-Mg Jx
A1 Molish J N34 2 FHYE . ESI-MS m/z: 487 [M+
Na]", #ERAR R 7> 7 5l 464 'H-NMR (400 MHz,
DMSO-dg) 6: 0.88 (3H, d, J = 6.1 Hz, H-6"), 3.1~4.0
b R L B AN LA T, 5.23 (1H, brs,
Rha-H-17"), 6.22 (1H, J = 2.2 Hz, H-8), 6.39 (1H, d,
J =22 Hz, H-6), 6.88 (2H, s, H-2', 6'), 12.62 (1H, s,
5-OH); "C-NMR (100 MHz, DMSO-d¢) d: 18.0
(C-6"), 70.5 (C-5"), 70.8 (C-2"), 71.1 (C-3"), 71.7
(C-4"), 94.0 (C-8), 99.1 (C-6), 102.5 (C-1"), 104.4
(C-10), 108.2 (C-2', 6"), 121.1 (C-1'), 134.5 (C-3),
136.8 (C-4"), 1462 (C-3', 5'), 156.8 (C-2), 158.0
(C-9), 161.9 (C-5), 164.7 (C-7), 1782 (C-4). &5
R IR, R A 11 kT .

&M 12: KK, HCl-Mg Wl Molish
SN A4 BH M . ESI-MS m/z: 463 [M+Na]”, #EIH
3T i A 432. "H-NMR (400 MHz, DMSO-d;)
5:0.86 (3H, d, J= 6.0 Hz, Rha-H-6"), 5.34 (1H, d, J =
2.0 Hz, Rha-H-1"), 6.23 (1H, d, J = 2.2 Hz, H-6), 6.40
(1H, d, J=2.2 Hz, H-8), 6.95 (2H, d, J = 8.8 Hz, H-3',
5%, 7.74 (2H, d, J = 8.8 Hz, H-2', 6"), 12.60 (1H, s,
5-OH); "“C-NMR (100 MHz, DMSO-ds) J: 17.8
(C-6"), 70.0 (C-5"), 70.4 (C-2"), 70.7 (C-3"), 70.9
(C-4"), 94.0 (C-8), 98.6 (C-6), 101.8 (C-1"), 104.0
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(C-10), 115.2 (C-3, 5), 121.0 (C-1"), 130.6 (C-2', 6),
134.5 (C-3), 156.6 (C-2), 157.0 (C-9), 160.2 (C-4"),
161.5 (C-5), 164.0 (C-7), 178.0 (C-4). £ 5 SCHRkxF
WL e A 12 P AT

G 13: JE ARG W (HEE), HCI-Mg
SN B . "H-NMR (400 Hz, DMSO-d) 6: 4.89
(1H, brs, Gal-OH), 5.34 (1H, d, J = 7.6 Hz, Gal-H-1"),
6.16 (1H, d, J= 2.4 Hz, H-6), 6.38 (1H, d, J = 2.4 Hz,
H-8), 6.81 (1H, d, J = 8.0 Hz, H-5"), 7.52 (1H, d, J =
2.0 Hz, H-2), 7.65 (1H, dd, J = 8.0, 2.0 Hz, H-6');
C-NMR (100 MHz, DMSO-d;) J: 60.5 (C-6"), 67.9
(C-4"), 71.0 (C-2"), 73.6 (C-3"), 75.8 (C-5"), 93.8
(C-8), 98.4 (C-6), 101.4 (C-1"), 103.7 (C-10), 115.1
(C-5"), 115.8 (C-2"), 121.1 (C-1"), 121.9 (C-6'), 133.8
(C-3), 144.6 (C-3"), 148.8 (C-4"), 156.2 (C-2), 156.6
(C-9), 161.2 (C-5), 164.4 (C-7), 177.4 (C-4). &5
mkons Y, SO AW 13 A BT

&Y 14: Atghi (RIS, Molish f v EH
Yo ESI-MS m/z: 575 [M—H] , HEMAIX;5> 7 i &
576, 'H-NMR (400 Hz, DMSO-de) d: 0.65 (3H, s,
H-18), 0.80 (6H, m, H-26, 27), 0.83 (3H, t, J = 6.8 Hz,
H-29), 0.90 (3H, d, J = 6.0 Hz, H-21), 0.96 (3H, s,
H-19). ZALS IR PC-NMR 855030 5540 O 40
o] HE AT A I EL AT A [R] 1K) RE{E - 48 5 STk
HIS S A 14 S NS
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