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Cerebrosides and Phenolic Constituents of Prunus padus L.

Dae Su Na, Min Cheol Yang, Kyu Ha Lee, and Kang Ro Lee*
Natural Pruducts Laboratory College of Pharmacy, Sungkyunkwan University, Suwon 440-746, Korea

Abstract — The chromatographic separation of n-BuOH extract of the aetial parts of Prunus padus (Rosaceae) led to the iso-
lation of two cerebrosides, and six phenolic compounds. Their structure were identified to be pinelloside (1), soyacebroside 1
(2), quercetin-3-O-B-D-galactopyranoside (3), nudiposide (4), (+)-isolarisiresinol 9'-O-B-D-xylopyranoside (5), khaephuoside A
(6) and icariside F2 (7) by physicochemical and spectroscopic methods. The compounds 1, 5-7 are first isolated from the genus

Prunus.
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water (10:3:0.5)2] 871 = silica gel column chromato-
graphyS AAlske] 4752] 23 (B1~B4Ho = LPrAlth Bl
3 (19.0 22 Sephadex LH-20 (80% MeOH)2.E 47} 2]
13 (BI11~B14)2& ir 5, o] & Bl ¥-8(3.5 g)2 silica
gel column chromatography (chloroform : methanol=7:1)%}
Sephadex LH-20 (100% MeOH)S 2A)3}] B1131 (20 mg)
£ 9901, Econosil RP C-18 HPLC (99% MeOH)E 4
Azl ke 1 (7 me)t 2 (10 me)E 22+ A9} B13
& (110 mgyS Amine Sep-pak (100% MeOH)Z A5t
e 3(Tmg)S 43U B2 8 (10.0 g)2 silica gel
column chromatography (chloroform : methanol : water="7:
2:0.)% o183l T RO E LiE &, o]F B2 +9
(4.5 )2 Sephadex LH-20 (100% MeOH) ¥ Econosil RP
C-18 HPLC (35% MeOH)Z A5l 313HE 4 (13 mg)E
At} B23 #3 (140 mg)2 Econosil RP C-18 HPLC
(30% MeOH, 15% acetonitrile)= A5l S9HE 5(8 mg)
= ot} B24 ¥ (550 mg)S RP C-18 Lobar-A column
(20% MeOH) 2 Econosil RP C-18 HPLC (20% MeOH)
2 AA sl FE 6 (27 mg)d TE 7GR0 meyS 24+
Ak,

288 1 (pinelloside) — White powder; [o], : —4.00
(¢ 0.02, MeOH); FAB-MS : m/z 712 [M-H]; 'H-NMR
(500 MHz, CD,0D) & : 5.66 (1H, dd, J=6.5, 15.0 Hz, H-
12), 5.45 (1H, dd, J=6.5, 15.0 Hz, H-11), 5.41 (1H, dd,
J=5.5, 16.0 Hz, H-4), 532 (1H, dd, J=6.5, 16.0 Hz, H-5),
421 (14, d, J=7.5 Hz, H-1"), 4.08 (1H, br g, J=5.5 Hz,
H-3), 401 (1H, dd, J=5.5, 10.5 Hz, H-1a), 3.91 (2H, m,
H-2, 2'), 3.77 (1H, dd, J=6.0, 12.0 Hz, H-6a"), 3.67 (1H,
dd, J=4.0, 10.5 Hz, H-1b), 3.59 (1H, dt, J=6.0, 12.0 Hz,
H-6b"), 3.30 (1H, td, /=4.0, 9.0 Hz, H-3"), 3.24 (1H, td,
J=4.0, 9.0 Hz, H-4"), 3.18 (1H, m, H-5"), 3.13 (1H, ddd,
J=4.0, 7.5, 9.0 Hz, H-2"), 2.01 (2H, m, H-10, 13), 1.98
(1H, m, H-6), 1.95 (1H, m, H-3), 1.30~1.25 (3H, m, H-
7~9), 1.25 (m, H-14~16, 4~14"), 0.87 (6H, t, /=7.0 Hz,
H-18, 16'); "C-NMR (125 MHz, CD,0D) & : 176.06 (C-
1", 133.20 (C-12), 130.22 (C-11), 130.16 (C-4), 128.78
(C-5), 103.57 (C-1"), 76.83 (C-3"), 76.78 (C-3"), 73.84
(C-2"), 71.91 (C-2"), 71.70 (C-3), 70.43 (C-4"), 68.56 (C-
1), 61.53 (C-6"), 53.50 (C-2), 34.70 (C-3"), 32.49 (C-6),
31.90 (C-10, 13, 14'), 29.68~26.71 (15C, C-7~9, 14~16,
5'~13"), 25.04 (C-4), 22.56 (C-17, 15", 13.27 (C-18),
13.25 (C-16)).

882 2 (soyacerebroside 1) — White powder; [a]p :
291 (c 0.03, MeOH); FAB-MS : m/z 712 [M-HJ; 'H-
NMR (500 MHz, CD,0D) & : 5.73 (1H, dt, J=6.0, 15.0
Hz, H-5), 5.47 (1H, dd, J=7.0, 15.0 Hz, H-4), 542 (2H, t,
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J=4.0 Hz), 4.27 (1H, d, J=7.7 Hz, H-1"), 412 (1H, t,
J=7.5 Hz, H-3), 4.10 (1H, dd, J=5.5, 10.0 Hz, H-1b),
4.00 (1H, dd, J=3.5, 8.0 Hz, H-2'), 3.98 (1H, ddd, J=3.5,
5.0, 7.5 Hz, H-2), 3.81 (1H, dd, J=14, 12.0 Hz, H-6b"),
371 (14, dd, /3.5, 10.0 Hz, H-1a), 3.67 (1H, dd, J5.1,
12.0 Hz, H-6a"), 3.36 (1H, t, /=9.0 Hz, H-3"), 3.31~3.28
(2H, m, H-4", 5), 3.19 (1H, dd, J=7.7, 8.8 Hz, H-2"),
2.07 (1H, m, H-7), 2.06 (1H, m, H-6), 1.97 (1H, m, H-
10), 1.70 (1H, dg, /7.0, 14.0 Hz, H-3b"), 1.58 (1H, ddd,
J=4.0, 8.0, 14.0 Hz, H-3a"), 1.42 (1H, m, H-4), 1.31~1.28
(m, H-11~17, 5'~15", 0.90 (6H, t, J=6.7 Hz, H-18, 16);
BC-NMR (125 MHz, CD,0D) § : 177.20 (C-1'), 134.22
(C-5), 131.60 (C-8), 130.00 (C-9), 129.81 (C-4), 103.80
(C-1%), 77.12 (C-3", 5"), 74.23 (C-2"), 72.61 (C-2'), 72.40
(C-3), 70.81 (C-4"), 69.01 (C-1), 62.13 (C-6"), 53.90 (C-
2), 35.22 (C-3"), 33.10 (C-7), 32.84 (C-10), 32.49 (C-5,
16, 14'), 30.32~29.78 (C-11~15, 5'~13"), 23.19 (C-17, 4,
15", 14.3 (C-18, 16)).

318H2 3 (quercetin-3-O-B-D-galactopyranoside) —
Yellow powder; FAB-MS : m/z 463 [M-H] ; '"H-NMR
(500 MHz, DMSO-d,) & : 12.61 (1H, OH-5), 7.66 (1H,
dd, J=2.0, 8.0 Hz, H-6), 7.53 (1H, d, J=2.0 Hz, H-2"),
6.81 (1H, d, J=8.0 Hz, H-5", 6.37 (1H, d, /=2.0 Hz, H-
8), 6.17 (1H, d, J=2.5 Hz, H-6), 5.36 (11, d, /=8.0 Hz,
H-1"), 3.65 (1, d, J=3.0 Hz, H-4"), 3.56 (1H, d, J=7.5
Hz, H-2"), 3.47 (14, d, J=5.5 Hz, H-6b"), 3.36 (1H, d,
J=3.0 Hz, H-3"), 3.33 (1H, m, H-3"), 3.33 (1H, m, H-
6a"); *C-NMR (125 MHz, DMSO-d,) § : 178.07 (C-4),
165.50 (C-7), 161.91 (C-5), 157.07 (C-2), 156.82 (C-9),
149,27 (C-4", 145.57 (C-3"), 134.16 (C-3), 122.68 (C-6"),
121.75 (C-1%), 116.60 (C-5", 115.88 (C-2), 104.35 (C-10),
102.62 (C-1"), 99.55 (C-6), 94.29 (C-8), 76.54 (C-5"),
73.93 (C-3"), 71.92 (C-2"), 68.62 (C-4"), 60.83 (C-6").

5}8t2 4 (nudiposide) — Colorless needle; [a], : —21.28
(¢ 0.06, MeOH); ESI-MS : m/z 551 [M-H]; 'H-NMR
(500 MHz, DMSO-d,) & : 6.53 (1H, s, H-2), 633 (2H, s,
H-2, 6, 427 (1H, d, J=6.4 Hz, H-7'), 4.12 (1H, d, J=7.5
Hz, H-1"), 3.76 (3H, s, OCH,), 3.69 (1H, m, H-5a"), 3.68
(1H, m, H-9b"), 3.64 (6H, s, OCH,x2), 3.52~3.32 (4H,
broad, H-9, 9a', 4"), 3.25 (3H, s, OCH,), 3.12 (1H, m, H-
3", 3.04 (1H, m, H-5a"), 3.01 (1H, m, H-2"), 2.63 (1H,
m, H-7), 1.92 (1H, m, H-8), 1.52 (1H, m, H-8); C-
NMR (125 MHz, DMSO-d,) & : 148.24 (2C, C-3', 5",
147.64 (C-5), 147.26 (C-3), 138.30 (C-1), 137.99 (C-4),
134.07 (C-4"), 129.08 (C-1), 125.61 (C-6), 107.43 (C-2),
106.73 (2C, C-2', 6), 104.73 (C-1"), 77.52 (C-3"), 74.01
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(C-2"), 7031 (C-4"), 69.75 (C-9"), 66.46 (C-5"), 64.47 (C-
9), 59.37 (OCH,), 56.80 (OCH,x2), 56.39 (OCH,), 49.30
(C-8), 4528 (C-T"), 41.63 (C-8), 33.76 (C-7).

StgFE 5 ((+)-isolarisiresinol 9'-O-B-D-xylopyranoside)
— White powder; [a]y : +38.42 (¢ 0.03, MeOH); ESI-MS
: m/z 491 [M-H]"; "H-NMR (500 MHz, DMSO-d,) o :
6.79 (1H, d, J=2.0 Hz, H-2), 6.69 (1H, d, J=7.8 Hz, H-
59, 6.60 (1H, s, H-5), 6.48 (1H, dd, J=2.0, 7.8 Hz, H-6"),
6.08 (1H, s, H-2), 3.92 (1H, d, J=7.3 Hz, H-1"), 3.84
(1H, dd, /2.4, 9.8 Hz, H-7"), 3.72 (3H, s, OCH,), 3.71
(3H, s, OCH,), 3.69 (2H, m, H-9), 3.65 (1H, dd, J=5.4,
11.7 Hz, H-5b"), 3.56 (2H, m, H-9"), 3.47 (1H, m, H-4™),
3.10 (1H, m, H-3"), 3.07 (1H, m, H-2"), 3.00 (1H, m, H-
5a"), 2.99 (1H, m, H-92), 2.72 QH, m, H-7), 1.88 (1H, m,
H-8), 1.70 (1H, m, H-8"); "C-NMR (125 MHz, DMSO-d,)
§ 1 147.87 (C-3), 146.22 (C-3), 145.21 (C-4), 144.78 (C-
4, 137.57 (C-1), 133.36 (C-6), 127.75 (C-1), 121.81 (C-
6, 116.98 (C-5), 116.18 (C-5"), 114.63 (C-2, 112.59 (C-
2), 105.23 (C-1", 77.29 (C-3M), 74.06 (C-2™), 70.29 (C-
4"), 68.03 (C-9"), 66.38 (C-5"), 63.39 (C-9), 56.33
(OCH,), 56.25 (OCH,), 4635 (C-8"), 44.79 (C-7"), 3834
(C-8), 31.38 (C-7).

S}8IE 6 (khaepuoside A) — White powder; ESI-MS :
m/z 477 [M-HT; 'H-NMR (500 MHz, DMSO-d,) & : 6.35
(2H, s, H-2, 6), 5.27 (1H, d, J=1.6 Hz, H-1"), 4.80 (11
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d, J=7.8 Hz, H-1), 3.92 (1H, d, J=10.3 Hz, H-4"), 3.86
(1H, d, J=9.3 Hz, H-2"), 3.74 (6H, s, OCH,x2), 3.71 (2H,
m, H-6', 4"), 3.60 (3H, s, OCH,), 3.40 (1H, dd, J=7.3,
10.7 Hz, H-6"), 3.28 (2H, m, H-5"); "C-NMR (125 MHz,
DMSO-d,) § : 154.63 (C-4), 153.82 (2C, C-3, 5), 133.26
(C-1), 109.80 (C-1"), 101.59 (C-1%), 95.06 (2C, C-2, 6),
79.38 (C-3"), 77.18 (2C, C-2, 5", 76.51 (C-3"), 76.22 (C-
2", 73.91 (C-4"), 70.78 (C-4), 68.44 (C-5"), 63.65 (C-6),
60.81 (OCH,), 56.51 (OCH,).

SIgtE 7 (icariside F2) — White powder; ESI-MS : m/z
401 [M-H]; 'H-NMR (500 MHz, DMSO-d,) & : 7.40
(2H, d, J=7.0 Hz, H-2, 6), 7.34 (2H, t, J=7.0 Hz, H-3,
5), 7.28 (1H, t, J=7.0 Hz, H-4), 5.10 (1H, d, J=5.0 Hz,
H-1"), 5.07 (1H, d, J=6.5 Hz), 499 (2H, dd, J=5.0, 10.0
Hz), 491 (1H, d, J=3.5 Hz), 477 (1H, t, J=12.5 Hz, H-
7a), 4.60 (1H, s), 4.58 (1H, d, J=12.5 Hz, H-7b), 4.48
(1H, s), 422 (1H, d, J=7.5 Hz, H-1, 3.89 (1H, s), 3.87
(1H, t, J=2.0 Hz), 3.79 (1H, brs.), 3.60 (1H, d, J=9.5
Hz), 3.46 (1H, dd, J=4.0, 7.0 Hz), 3.27 (1H, td, J=2.0,
7.5 Hz), 3.14 (1H, m), 3.03 (2H, m); "C-NMR (125 MHz,
DMSO-d,) & : 138.61 (C-1), 128.83 (2C, C-2, 6), 128.50
(2C, C-3, 5), 128.09 (C-4), 110.03 (C-1"), 102.02 (C-1"),
79.51 (C-3"), 77.36 (C-5"), 76.64 (C-2"), 76.37 (C-3"),
74.12 (C-7), 73.97 (C-2"), 71.03 (C-4"), 70.24 (C-4"),
68.40 (C-6"), 63.92 (C-5").

HsCO
H,CO— —OGIu-(21")-Api

HyCO

: OGlu-(6-1")-Api
1 7

Fig. 1. The structure of compounds 1-7.
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g 12 34 g E@ZM anis-aldehyde 10%
H,S0,004 2oz WA Qrt, FAB-MS 223 E 7 of A
molecular ion peak [M-H] 7} my/z 712004 #2252 oo,
'H- 2 PCNMR A EZAEE £3}610] molecular formula
E CyH,NO=E 830 1L, o] ACERE B¥shoe 42
o =3 = Tt 'H-NMR 23 E ] olefinic proton ]
Ao A § 5.66 (1H, dd, J=6.5, 15.0 Hz), 5 5.45 (1H, dd,
J=6.5, 15.0 Hz), 5 541 (1H, dd, J=5.5, 16.0 Hz), & 5.32
(1H, dd, J=6.5, 16.0 Hz) ¥ oxygenated proton Aol §
3.30 (1H, td, J/=4.0, 9.0 Hz), 8 3.24 (1H, td, J/=4.0, 9.0
Hz), & 3.18 (1H, m), & 3.13 (1H, ddd, J=4.0, 7.5, 9.0 Hz)

a3t 4= 9l e, aliphatic proton A4 27§2] A
7% terminal methyl”] & § 0.87 (6H, t, J=7.0 Hz)|~ &
b = ATt 13 92 anomeric protonE oA E] =
peakE 8§ 4.21 (1H, d, J=7.5 Hz)ol Al #&3 5 319t}
BC-NMR 223 E& o]l A] carbonyl carbon § 176.06% £3)
3lke] acyl groupt olefinic carbon X1l A UERY= §
133.20, § 130.22, § 130.16, § 128.78<] peaksE =3} 274
o] olgAol EATS & F AT F9 7171EA A
& %319 cerebroside® A3 5 7)1 28173} v waie]
SIEHE 19] 25 pinelloside® £33t}

SIHE 2= 34 Bade] B Z4 anis-aldehyde 10%
H,SO,0lM Zaj oz WA ERIvh. FAB-MS 2~ ER] o)A
molecular ion peak [M-H] 7} m/z 71204 2% %] o,
'H-2 PC-NMR 2 EAARE £98}0] molecular formula
E C, H,sNOZE FH3I31a, o o2 HE BXslnE 42
1= = glgik. 89 19 Mlawste] "CNMR 29E
HollA olefinic carbon®] chemical shiftfto] #-2Hg oz 7+
2 B3] gk F o|FAT] YAV ME TE s
F2g3lo] 71E 8% dlwele] IS 22 soyacerebroside

a|

b ¥ o

=

H,80,014 oz B EIch FAB-MS &3 ER o)A
molecular ion peak [M-H] 7} m/z 46394 #2E %] o,
'H- 2 "CNMR 22159} £3810 molecular formula
2 (0,5 2891, o) A0 R Byshes 22
Z8 &3Stk 'H- 3 PC-NMR A ERRG 25 3
& 32 flavonol A2 FA80.01, PC-NMR 2=
E-AE (6 102,62, 6 76.54, & 73.93, § 71.92, & 68.62, &
60.83)= 78] D-galactopyranose?] EAE ] A}slAT}. 9]¢
71718 Ao N1 £V viwste] 8gE 39 72
£ quercetin-3-O-B-D-galactopyranoside®. 574 313t}

st 4= FA HAo] BEAEM anis-aldehyde 10%
H,SO,0ll 4 22 oz Al w et ESEMS 223 B 7 o) A

2
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molecular ion peak [M-H| 7} m/z 55194 &&=l om,
'H- 2 BC-NMR Z=E&8z59} Z3+810] molecular formula
Z O, H,0,% FHEI, o] 0BT E BEIEE 102
2 oA 4= 9120t 'H-NMR A3 EH 9] olefinic proton
HqellA § 6.53 (1H, ), § 633 (2H, s)g°] #A=IL, §
4.12 (1H, d, /7.5 HzllAl 32| anomeric proton® & of’d
% peak’} FZF 21, oxygenated proton A A §
3.76 (3H, s), & 3.69 (1H, m), & 3.68 (1H, m), & 3.64
(6H, s), 8 3.52~8 3.32 (4H, broad), & 3.25 (3H, s), 6 3.12
(1H, m), & 3.04 (10, m), & 3.01 (1H, m)E°) #2&= A},
Aliphatic proton | € el A § 2.63 (1H, m), & 1.92 (1H,
m), § 1.52 (1H, myE°] #2HA} "C-NMR 2=
A 1270¢) olefinic carbons ¥ AE E3Fsled, § 104.73004]
Zo] anomeric carbon peak, oxygenated carbon XA §
77.52, § 74.01, § 70.31, & 69.75, & 66.46, 6 64.47 & &
2k = diT). 219 717184 AFE Fsle] sigkE 5
lignan Wi = 34381995, B=2 D-xylopyranose= <il’d&}
ick. B5hE 4] e 7)1 B0 vlwsle] nudiposide
2 skt

5HE 57 A BEate] B2 EMN anis-aldehyde 10%
H,S0,014 Z-A o2 @A Qct ESI-MS 23 E g ol A
molecular ion peak [M-H] 7} m/z 4914 2=} o,
'H- 2 “C-NMR 29 EZAa9} E35810] molecular formula
5 CH,0,,08 24395, o)A RRE BEsw: 10
o F o fg 5 ATk FeHE 5= SHhE 49F NMR A&
7b wig- gAbERY 2709) methoxyl?) 7} Sl AS Beldt
%, 718 2 n nlwsle] slE 59 PEE (+)-isolari-
siresinol 9'-O-B-D-xylopyranoside® &3 8}t

315HE 62 FA Eibie] EZEMN anis-aldehyde 10%
H,S0,0ll A1 24 o 2 1Al s Q) Tk ESI-MS A% Ej of A
molecular ion peak [M-H] 7} m/z 4774 #Z =3 om,
'H- 2 BCNMR Z=EzzlE e} £35810] molecular formula
& CyoHy 0,02 F43IIL, oB 25 E Xl 6
oz ot 4= 9Iglth. 'H-NMR 2#1E#2] olefinic proton
A|Aellx § 6.35 (2H, s)2F <] anomeric protonl = &4
& § 527 (1H, d, J~1.6 Hz), § 4.80 (1H, d, J=7.8 Hz)
£ 9] peaks®} oxygenated proton A oA § 3.92 (1H, d,
J=10.3 Hz), 6 3.86 (1H, d, J=9.3 Hz), 6 3.74 (6H, s), &
3.71 (2H, m), & 3.60 (3H, s), 6 3.40 (1H, dd, J=7.3, 10.7
Hz), 5 3.28 2H, m)2] peaksZ #2 5= Atk "C-NMR
2HEY0|A olefinic carbon A SoIX § 154.63, § 153.82,
8 133.26, 6 95.06 2 2] anomeric carbons® o JE = &
109.80, & 101.599] peaks<} oxygenated carbon A]&JolA] §
79.38, 8 77.18, & 76.51, 8 76.22, & 73.91, & 70.78, & 68.44,
8§ 63.659] peaksZ ¥ 4= QJSlrt. 22IAL § 60.81, § 56.51
(x2)9] peaksE F3 A 719 methoxyl groupe] EA1E o
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shgher 72 4 Bidel EASM anis-aldehyde 10%
H,80,014 Ao 2 WA =Tt ESI-MS A3 Eg] ol A

molecular ion peak [M-H] 7} m/z 4019 4] &5 0™,
'H- 2 PCNMR 2=} £31810] molecular formula
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