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(1. P EBERER . A6 2 B 25 T, RARZGPNE TEY S Thhe B 5 f(sese =, JbaT 100050;
2. bR EAL /TG, 63T 100089)

FEEE: AW A SE T A S R AT TS . SR 2 A (il 72 0F 45 A )4 B HPLC IJ7VE > B ik A
PP RSy, BRI IR, UV. CD. MS. HR-ESI-MS. 1D 1 2D NMR %5 A%t 4 B 15 21 () 4k & 4 it
ITERI I HT RIS SE o« 25T 80% LBF R 73 B 5258 1 10 MEAH, 73 5109: (TR,8R)-4,7,9,9'-tetrahydroxy-
3,3'-dimethoxy-8-4'-oxyneolign-7'-ene-9'- O-f-D-glucopyranoside (1). (7R,8R)-4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-8- O-
4'-neolignan-9'- O-f-D-glucopyranoside (2)~ (7R,8R)-4,7,9,9'-tertahydroxy-3,3'-dimethoxy-8-4'-oxyneolignan ( 3). (7S,8R)-
dihydrodehydrodiconiferylalcohol-4- O-$-D-glucopyranoside (4). (7S,8R,7'R,8'R)-pinoresinol-4,4'-di- O-f-D-glucopyrano-
side (5). (8S,7'S,8'R)-4,4',9'-trihydroxy-3,3'-dimethoxy-7',9-epoxylignan-7-oxo-4'- O-f-D-glucopyranoside (6). 1-O-f-
D-xylopyranosyl-(1—6)-O-f-D-glucopyranoside-2-methoxy-4-hydroxyphenol ( 7)~ 1-O-f-D-xylopyranosyl-(1 —6)-O-f-D-
glucopyranoside-3-methoxy-4-hydroxyphenol (8). 4-O-f-D-xylopyranosyl-(1—6)-O-4-D-glucopyranoside-4-hydroxy-3-
methoxybenzylalcohol (9) H1 2-phenethyl S-primeveroside (10). FF UG 1 N— D 8-O-4 KRR, (LEW
2~10 BPAE RN Ty B3 3.
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A new neolignan from the fruits of Arctium lappa L.

YANG Ya-nan', HUANG Xiao-ying', WANG Wei’, DU Ning”, ZHANG Jing-hua’,
FENG Zi-ming', JIANG Jian-shuang', ZHANG Pei-cheng'’

(1. State Key Laboratory of Bioactive Substance and Function of Natural Medicines, Institute of Materia Medica,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China;
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Abstract: In our study of the chemical constituents of the dried mature fruits of Arctium lappa L., ten
compounds were isolated by various chromatography methods and preparative HPLC. Their structures were
elucidated as (7R,8R)-4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-8-4'-oxyneolign-7'-ene-9'- O-f-D-glucopyranoside
(1), (7R,8R)-4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-8- O-4'-neolignan-9'-O-$-D-glucopyranoside (2), (7R,8R)-
4,7,9,9'-tertahydroxy-3,3'-dimethoxy-8-4'-oxyneolignan (3), (7S,8R)-dihydrodehydrodiconiferylalcohol-4- O-5-
D-glucopyranoside (4), (7S,8R,7'R,8'R)-pinoresinol-4,4'-di-O-f-D-glucopyranoside (5), (8S,7'S,8'R)-4,4',9'-
trihydroxy-3,3'-dimethoxy-7',9-epoxylignan-7-oxo-4'- O-f-D-glucopyranoside (6), 2-methoxy-4-hydroxyphenol-
1-O-p-D-xylopyranosyl-(1—6)-O-$-D-glucopyranoside (7), 3-methoxy-4-hydroxyphenol-1-O-f-D-xylopyranosyl-
(1—6)-0--D-glucopyranoside (8), 4-hydroxy-3-methoxybenzylalcohol-4- O-f-D-xylopyranosyl-(1—6)-O-f-D-
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glucopyranoside (9) and 2-phenethyl S-primeveroside (10) by their spectroscopic data (IR, UV, CD, MS,
HR-ESI-MS, and 1D and 2D NMR) and comparison to literature data. Compound 1 is a new 8-0-4'-neolignan.

Compounds 2—10 were isolated from the dried mature fruits of Arctium lappa L. for the first time.

Key words: Asteraceae; Arctii Fructus; chemical constituent; extraction; isolation; lignan
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Figure 1  Structures of compounds 1-10

a1, BEEEEHAK, UV (MeOH) Ay
(loge): 230 (3.99) 280 (3.68) nm; [a] ¥—29.71 (c 0.1,
MeOH-H,0, 1 : 1); CD (MeOH) Apax (A€): 257 (—1.23)-
302 (—0.57) nm; =43 1% HR-ESI-MS m/z 561.192 1
[M+Na]" (caled. for C,cH340,Na, 561.194 8) #£ix1k
EW1 TN CyHag0p0 IR BoniZAb &4
SHEZEIE (3384 cm™) FIZEIR (1602, 1511, 1453
cm™'),

&9 1 1) 'THNMR (500 MHz, DMSO-d) i
GE ), Bnf 6 MEFERTAES on 7.05 (1H, brs,
H-2).6.67 (1H, d, J= 8.0 Hz, H-5).6.75 (1H, d, J = 8.0

Table 1 'HNMR (500 MHz) and *C NMR (125 MHz) data
ofcompound 1 (in DMSO-ds, J in Hz)

Position On dc
1 1334
2 7.05, brs 111.5
3 147.5
4 145.9
5 6.67,d, (8.0) 115.1
6 6.75,d, (8.0) 119.5
7 4.70, d, (4.0) 71.4
8 4.26, m 84.8
9 3.56, d, (11.0) 60.6
3.22, overlap
I 131.9
2' 6.96, brs 111.5
3 150.1
4 147.5
5' 6.96, d, (8.0) 115.8
6' 6.87,d, (8.0) 119.9
7 6.54,d, (15.5) 124.6
8' 6.23, dt, (15.5,5.5) 130.1
9' 4.40, dd, (11.0, 5.5) 69.2
4.19, overlap
1" 4.19,4d, (7.5) 102.6
2" 297, m 73.8
3" 3.0, m 77.1
4" 3.04, m 70.7
5" 3.14,m 76.0
6" 3.67,d, (11.5) 61.6
3.44, dd, (11.5, 5.0)
3-CH;0 3.71,s 56.1
3'-CH;0 3.78, s 55.9
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Hz, H-6). 6.96 (1H, brs, H-2'). 6.96 (1H, d, J= 8.0 Hz,
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ABX R RIEINELE . Ak, M0 %3 AN 4 A
WH IR 7155 oy 4.70 (1H, J = 4.0 Hz, H-7). 4.26
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Figure2 Key HMBC of compound 1
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MeOH-H,0, 1 : 1); CD (MeOH) Amax (Ag): 257
(—1.23). 302 (=0.57) nm; 7% )it HR-ESI-MS m/z
561.192 1 [M+Na]" (caled. for CsH340,,Na, 561.194 8)
B 153739 CpeH340100 IR BIRIZED)
SRS AR (3384 cm™) FIEIF (1602, 1511,
1453 cm™). BEREEHE ILFE 1.

a2 AfIEEH K. ESI-MS: m/z 541.2
[M+H]", C54H3601,- "HNMR (500 MHz, DMSO-d): oy
6.97 (1H, brs, H-2), 6.90 (1H, d, J = 8.5 Hz, H-5"), 6.81
(1H, brs, H-2"), 6.75 (1H, d, J= 8.5 Hz, H-6), 6.68 (1H,
d, J= 8.5 Hz, H-5), 6.66 (1H, d, J = 8.5 Hz, H-6"), 4.70
(1H, brs, H-7), 4.16 (1H, dd, J = 9.5, 4.5 Hz, H-8), 4.10
(1H, d, J = 7.5 Hz, H-1"), 3.78 (1H, overlap, H-9'a),
3.74 (3H, s, 3-OCH3), 3.71 (3H, s, 3'-OCHj), 3.63 (1H,
dd, J = 11.5, 5.5 Hz, H-6"a), 3.55 (1H, d, J = 11.0 Hz,
H-9a), 3.43 (1H, m, H-6"b), 3.41 (1H, overlap, H-9'b),
3.21 (1H, m, H-9b), 3.10 (1H, m, H-5"), 3.04 (1H, m,
H-4"), 3.01 (1H, m, H-3"), 2.93 (1H, m, H-2"), 2.56
(2H, t, J = 7.5 Hz, H-7"), 1.77(2H, m, H-8'); "CNMR
(125 MHz, DMSO-dy): dc 133.4 (C-1), 111.5 (C-2),
147.4 (C-3), 145.9 (C-4), 115.1 (C-5), 119.5 (C-6), 71.5
(C-7), 85.3 (C-8), 60.6 (C-9), 135.3 (C-1"), 113.4 (C-2"),
150.0 (C-3"), 146.8 (C-4"), 116.6 (C-5"), 120.7 (C-6"),
31.6 (C-7"), 31.7 (C-8"), 68.4 (C-9"), 103.4 (C-1"), 73.8
(C-2"), 77.1 (C-3"), 70.7 (C-4"), 76.0 (C-5"), 61.6 (C-6"),
56.1 (3-OCH;), 55.9 (3'-OCH3). 5 SCHk!"24i% 14 14k,
&% (7R,8R)-7,9,9'-trihydroxy-3,3"-dimethoxy-8- O-4'-
neolignan-9'-O-B-D-glucopyranoside FTi 1% H 3 A —
H, WEENEY 2N (TR,8R)-7,9,9-trihydroxy-3,3'-
dimethoxy-8-0-4'-neolignan-9'- O-#-D-glucopyranoside .

a3 AETLERHA. ESI-MS: m/z 379.1
[M+H]", C;0H»07. "HNMR (500 MHz, DMSO-d): dy
6.96 (1H, brs, H-2), 6.90 (1H, d, J = 8.0 Hz, H-5), 6.78
(1H, brs, H-2"), 6.75 (1H, d, J = 8.0 Hz, H-5"), 6.66 (1H,
d, J = 8.0 Hz, H-6), 6.63 (1H, d, J = 8.0 Hz, H-6"), 4.70
(1H, brs, H-7), 4.15 (1H, dd, J= 9.5, 4.5 Hz, H-8), 3.74
(3H, s, 3-OCH3), 3.71 (3H, s, 3-OCH3), 3.55 (1H, m,
H-9a), 3.39 (2H, overlap, H-9"), 3.23 (1H, overlap, H-9b),
2.51 (2H, overlap, H-7", 1.67(2H, m, H-8'); *CNMR
(125 MHz, DMSO-dy): dc 133.4 (C-1), 111.5 (C-2),
147.4 (C-3), 145.9 (C-4), 115.2 (C-5), 119.5 (C-6), 71.5
(C-7), 85.4 (C-8), 60.6 (C-9), 135.7 (C-1"), 113.3 (C-2"),
150.0 (C-3"), 146.8 (C-4"), 116.7 (C-5"), 120.6 (C-6"),
31.7 (C-7"), 34.9 (C-8"), 60.5 (C-9'), 56.1 (3-OCH3),
55.9 (3-OCHs). 5 CER"HRIERIL AW (TR.8R)-T.9,
9'-trihydroxy-3,3'-dimethoxy-8- O-4'-neolignan [ ¥ i
B HEA -5, MEEtE&Y 3 8 (TR8R)-7,9,9-

trihydroxy-3,3'-dimethoxy-8- O-4'-neolignan .

a4 BAEOLERH K. ESI-MS:m/z 523.2
[M+H]", C5H3401,. '"HNMR (500 MHz, DMSO-dy): oy
7.05 (1H, d, J = 8.5 Hz, H-5), 6.95 (1H, d, J = 2.0 Hz,
H-2), 6.83 (1H, dd, J = 8.5, 2.0 Hz, H-6), 6.68 (2H, brs,
H-2', H-6"), 4.96 (1H, d, J = 5.5 Hz, H-7), 4.87 (1H, d,
J =11.5 Hz, H-1"), 3.77 (3H, s, 3-OCH;), 3.74 (3H, s,
3'-OCHs), 3.69 (1H, overlap, H-6"a), 3.64 (1H, overlap,
H-8), 3.59 (1H, overlap, H-9'a), 3.41 (3H, overlap, H-9'b,
H-9), 3.41 (1H, m, H-6"b), 3.27 (2H, m, H-3", H-5"),
3.23 (1H, m, H-2"), 3.15 (1H, m, H-4"), 2.52 (1H,
overlap, H-7"), 1.68 (1H, m, H-8'); "*CNMR (125 MHz,
DMSO-dq): oc 136.0 (C-1), 110.9 (C-2), 146.6 (C-3),
146.0 (C-4), 115.8 (C-5), 118.3 (C-6), 87.0 (C-7), 54.0
(C-8), 63.6 (C-9), 135.6 (C-1"), 113.0 (C-2"), 143.8
(C-3", 149.4 (C-4"), 129.3 (C-5"), 116.9 (C-6"), 32.0
(C-7, 35.2 (C-8"), 60.7 (C-9"), 100.5 (C-1"), 73.7
(C-2"), 77.5 (C-3"), 70.1 (C-4"), 77.3 (C-5"), 61.1 (C-6"),
56.2 (3-OCHj3), 56.2 (3'-OCH3). 53¢kl MRk rb &
¥ (7S,8R)-dihydrodehydrodiconiferylalcohol-4- O-B-D-
glucopyranoside S 84 F A — B, B ELEY
4 /4 (78,8R)-dihydrodehydrodiconiferylalcohol-4- O-f-
D-glucopyranoside »

tam s AfERHmAR. ESI-MS: m/z 683.2
[M+H]", C3,H4,016. 'HNMR (500 MHz, DMSO-d): oy
7.04 (1H, d, J = 8.5 Hz, H-5), 7.03 (1H, d, J = 8.5 Hz,
H-5", 6.95 (2H, brs, H-2, H-2"), 6.83 (1H, d, J= 8.5 Hz,
H-6), 6.82 (1H, d, J = 8.5 Hz, H-6"), 4.88 (1H, d, J =
7.5 Hz, H-1"), 4.86 (1H, d, J = 7.5 Hz, H-1""), 4.79 (1H,
d, J=6.0 Hz, H-7), 4.37 (1H, d, J = 6.5 Hz, H-7'), 4.09
(1H, d, J=9.0 Hz, H-9'a), 3.76 (6H, s, 3-OCH3, 3'-OCHj),
3.69 (2H, overlap, H-6"a, H-6"a), 3.41 (5H, overlap,
H-9, H-9'b, H-6"b, H-6"b), 3.27 (4H, m, H-3", H-5",
H-3", H-5"), 3.23 (2H, m, H-2", H-2"), 3.15 (2H, m,
H-4", H-4"), 3.09 (1H, t, J = 3.5 Hz, H-8), 2.83 (1H, dd,
J=14.5,6.0 Hz, H-8'); "CNMR (125 MHz, DMSO-dj):
dc 135.7 (C-1), 110.8 (C-2), 149.4 (C-3), 146.4 (C-4),
115.6 (C-5), 119.1 (C-6), 87.1 (C-7), 54.5 (C-8), 70.8
(C-9), 132.8 (C-1'), 110.5 (C-2"), 149.0 (C-3"), 145.9
(C-4"), 115.3 (C-5"), 118.1 (C-6"), 81.6 (C-7'), 49.7 (C-8"),
69.3 (C-9"), 100.6 (C-1"), 73.7 (C-2"), 77.5 (C-3"), 70.1
(C-4"), 77.3 (C-5"), 61.1 (C-6"), 100.6 (C-1"), 73.7
(C-2"), 77.5 (C-3"), 70.1 (C-4"), 77.3 (C-5"), 61.1 (C-6"),
56.1 (3-OCHs), 56.1 (3'-OCH3). 5 SC ik HR i L&
(7S,8R,7'R,8'R)-pinoresinol-4,4'-di- O-f-D-glucopyrano-
side HI B 2 A — B, S B SN (TS8R,
7'R,8'R)-pinoresinol-4,4'-di- O-f-D-glucopyranoside -
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tEte HOLTEMHAK. ESI-MS: m/z 537.1
[M+H]", C,6H3,01,. 'THNMR (500 MHz, DMSO-d): oy
7.55 (1H, d, J = 8.0 Hz, H-6), 7.50 (1H, brs, H-2), 7.05
(1H, d, J= 8.0 Hz, H-6"), 6.98 (1H, brs, H-2"), 6.88 (1H,
d, /= 8.0 Hz, H-5), 6.86 (1H, d, J = 8.0 Hz, H-5"), 4.88
(1H, d, J=17.5 Hz, H-1"), 4.58 (1H, d, J= 8.0 Hz, H-7"),
4.12 (1H, overlap, H-8'"), 4.11 (1H, overlap, H-9a), 3.99
(1H, m, H-9b), 3.82 (3H, s, 3-OCH3), 3.76 (3H, s,
3'-OCH;), 3.65 (1H, d, J = 11.5 Hz, H-6"a), 3.49 (2H,
m, H-9'), 3.44 (1H, overlap, H-6"b), 3.25 (2H, m, H-3",
H-5"), 3.23 (1H, m, H-2"), 3.15 (1H, m, H-4"), 2.54 (1H,
m, H-8); “C NMR (125 MHz, DMSO-d;): dc 128.5
(C-1), 112.1 (C-2), 148.1 (C-3), 152.5 (C-4), 123.8 (C-5),
119.2 (C-6), 197.9 (C-7), 53.6 (C-8), 70.6 (C-9), 136.0
(C-1", 111.3 (C-2"), 146.4 (C-3"), 149.2 (C-4"), 115.5
(C-5"), 115.5 (C-6"), 83.2 (C-7"), 49.2 (C-8"), 60.3 (C-9"),
100.5 (C-1"), 73.7 (C-2"), 77.5 (C-3"), 70.2 (C-4"), 77.4
(C-5"), 61.1 (C-6"), 56.1 (3-OCH3), 56.1 (3'-OCH;). 5
SCERUTRGE AL &) (8S,7'S,8'R)-4,4',9'-trihydroxy-3,
3'-dimethoxy-7',9-epoxylignan-7-oxo-4'- O-3-D-glucopy-
ranoside FIPIERIE I A —F, WEENLEW 6N (8S,
7'S,8'R)-4,4' 9"-trihydroxy-3,3'-dimethoxy-7',9-epoxylignan-
7-0x0-4'-0-f-D-glucopyranoside .

a7 HEELERK K. ESI-MS: m/z 435.1
[M+H]", C;sH6012. "HNMR (500 MHz, DMSO-d): dy
6.92 (1H, d, J= 8.5 Hz, H-6), 6.37 (1H, J=2.0 Hz, H-3),
6.23 (1H, dd, J=8.5, 2.0 Hz, H-5), 4.63 (1H, d, J=17.5
Hz, H-1'),4.15 (1H, d, /= 7.5 Hz, H-1"), 3.89 (1H, d, J=
11.5 Hz, H-6'a), 3.68 (3H, s, 2-OCH3), 3.65 (1H, dd,
J=11.5,5.5 Hz, H-5"a), 3.55 (1H, dd, J=11.5, 7.0 Hz,
H-6'b), 3.39 (1H, overlap, H-5"), 3.25 (1H, m, H-4"),
3.20 (1H, m, H-3"), 3.13 (1H, m, H-2"), 3.12 (1H, m,
H-4"), 3.06 (1H, t, J = 8.0 Hz, H-3"), 2.95 (1H, overlap,
H-2"), 2.95 (1H, t, J = 11.5 Hz, H-5"b); "CNMR (125
MHz, DMSO-dy): 6c139.9 (C-1), 150.3 (C-2), 101.3
(C-3), 153.2 (C-4), 106.7 (C-5), 117.8 (C-6), 101.9
(C-1", 73.8 (C-2"), 77.2 (C-3"), 70.2 (C-4"), 76.3 (C-5"),
68.8 (C-6"), 104.4 (C-1"), 73.9 (C-2"), 77.0 (C-3"), 70.1
(C-4"), 66.1 (C-5"), 56.0 (2-OCH;). 53CHR!S R i1
&%) 2-methoxy-4-hydroxyphenol-1- O-8-D-xylopy-
ranosyl-(1—6)-O-p-D-glucopyranoside HI¥ i HHE 3E A<
— 5, WMUE WAV T N 2-methoxy-4-hydroxyphenol-
1-O-p-D-xylopyranosyl-(1 —6)-O-f-D-glucopyranoside .

e 8 HAEIERHAK. ESI-MS: m/z 435.1
[M+H]", C;sH6015. 'HNMR (500 MHz, DMSO-d): dy
6.64 (1H, d, J = 8.5 Hz, H-5), 6.61 (1H, d, J = 2.0 Hz,
H-2), 6.48 (1H, dd, J = 8.5, 2.0 Hz, H-6), 4.63 (1H, d,

J=1.5 Hz, H-1"), 4.15 (1H, d, J = 7.5 Hz, H-1"), 3.89
(1H, d, J = 11.5 Hz, H-6'a), 3.72 (3H, s, 3-OCH;), 3.65
(1H, dd, J=11.5, 5.5 Hz, H-5"a), 3.55 (1H, dd, J=11.5,
7.0 Hz, H-6'D), 3.45 (1H, overlap, H-5"), 3.25 (1H, m,
H-4"), 3.20 (1H, m, H-3"), 3.13 (1H, m, H-2"), 3.12 (1H,
m, H-4"), 3.06 (1H, t, J = 8.0 Hz, H-3"), 2.96 (1H, t,
J = 11.5 Hz, H-5"b), 2.95 (1H, overlap, H-2"); "CNMR
(125 MHz, DMSO-dg): dc 151.2 (C-1), 104.6 (C-2),
148.3 (C-3), 141.8 (C-4), 115.8 (C-5), 108.4 (C-6),
102.0 (C-1", 73.7 (C-2"), 77.1 (C-3"), 70.3 (C-4"), 76.2
(C-5", 69.1 (C-6"), 102.7 (C-1"), 73.9 (C-2"), 77.0 (C-3"),
70.1 (C-4"), 66.2 (C-5"), 56.0 (3-OCH3). 5 3CHk!"MHiiH
HIHA ) 3-methoxy-4-hydroxyphenol-1- O-5-D-xylopy-
ranosyl-(1—6)-0-B-D-glucopyranoside F&5 1 Fi 5 A<
— 5, WM E NS Y 8 4 3-methoxy-4-hydroxyphenol-
1-O-p-D-xylopyranosyl-(1—6)-O-f-D-glucopyranoside .

aEme BHETLERK K. ESI-MS: m/z 449.1
[M+H]", C;4H,3015. 'HNMR (500 MHz, DMSO-dy): oy
7.08 (1H, d, J = 8.5 Hz, H-5), 6.94 (1H, d, J = 2.0 Hz,
H-2), 6.81 (1H, dd, J = 8.5, 2.0 Hz, H-6), 4.84 (1H, d,
J =175 Hz, H-1", 442 (2H, d, J = 5.5 Hz, H-7), 4.15
(1H, d, J = 7.5 Hz, H-1"), 3.97 (1H, d, J = 11.5 Hz,
H-6'a), 3.72 (3H, s, 3-OCH;), 3.64 (1H, dd, J = 11.5,
5.5 Hz, H-5"a), 3.56 (1H, dd, J = 11.5, 7.0 Hz, H-6'b),
3.47 (1H, m, H-5"), 3.25 (1H, overlap, H-2"), 3.25 (1H,
m, H-3"), 3.25 (1H, overlap, H-4"), 3.16 (1H, m, H-4"),
3.05 (1H, ddd, J=13.5, 9.0, 5.0 Hz, H-3"), 2.94 (1H, m,
H-2"), 2.89 (1H, t, J = 11.5 Hz, H-5"b); *CNMR (125
MHz, DMSO-dy): dc 136.5 (C-1), 111.5 (C-2), 149.0
(C-3), 145.5 (C-4), 115.9 (C-5), 119.2 (C-6), 63.3 (C-7),
100.7 (C-1"), 73.7 (C-2"), 77.2 (C-3"), 70.0 (C-4"), 76.4
(C-5"), 68.6 (C-6"), 104.4 (C-1"), 73.9 (C-2"), 76.9 (C-3"),
70.0 (C-4"), 66.0 (C-5"), 56.0 (3-OCH3). 5 3CHkZ4H
BRI AY) 4-hydroxy-3-methoxybenzylalcohol-4- O-4-
D-xylopyranosyl-(1—6)-O-8-D-glucopyranoside ] ¥
WM A 5, LA 9 N 4-hydroxy-3-
methoxybenzylalcohol-4- O-f-D-xylopyranosyl-(1—6)-
O-f-D-glucopyranoside

Em 10 BETCE R K . ESI-MS: m/z 417.1
[M+H]", C15H,5019o 'HNMR (500 MHz, DMSO-d): oy
7.16~7.26 (5H, m, H-2~H-6), 4.19 (1H, d, J= 7.5 Hz,
H-1"), 4.18 (1H, d, J = 7.5 Hz, H-1"), 3.92 (1H, d, J =
11.5 Hz, H-6'a), 3.67 (2H, overlap, H-8a, H-5"a), 3.53
(1H, dd, J = 11.5, 7.0 Hz, H-6'b), 3.27 (1H, overlap,
H-8b), 3.13 (1H, m, H-4"), 3.13 (1H, overlap, H-5"),
3.10 (1H, m, H-3"), 3.08 (2H, m, H-2", H-4"), 3.01 (1H,
t, J = 8.0 Hz, H-3"), 2.97 (1H, t, J = 11.5 Hz, H-5"b),
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2.94 (1H, overlap, H-2"), 2.85 (2H, t, J = 7.5 Hz, H-7).
53R 4k &) 2-phenethyl -primeveroside
WA I AR — 2, M E S 10 S 2-phenethyl

S-primeveroside .
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