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Chemical Components from the Fruits of Crataegus pinnatifida var. pszlosa
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Abstract—The ether soluble fraction of the methanol extract from the fruits of

Crataegus pinnatifida var. psilosa was applied to silica gel column chromatography,

eluted step-gradiently with a mixture of dichloromethane and methanol,

repeatedly,

and five compounds were isolated. These compounds are identified as ursolic acid(l),

corosolic acid(II) and euscapic acid(IIL),

and hyperin(V).

B-sitosteryl-8~O-p-p-glucopyranoside (IV)

Keywords—Crataegus pinnatifida var. psilosa « ursolic acid « corosolic acid « euscapic

acid « -

F.L.0] AR pinnatifida
Bunge var. psilosa Schneider: #v] o
FRRE A anFes 0L

Crataegus

K

#yolr Loz AA A Qo
A (BIRIER) 24 378 (E4) 3] w2
5~6Hof Fz, EviE olA(FE)=Aq I
= g¥eolr 9~10%8e EA o
Crataegus pinnatifidas) u) 3}
A 24 g5, $eve]
Crataegus* A2z oo dtie
o %77 hlelz fled, AANF
=4 %3:4 AefF ghofell Al [LiFEF (Crataegi
Fructus)¥ 2tz 3l 238494 So 8 ALy
a2 el g, EFo) A=Y C. pinnatifida var.
major, C. cuneata, C. hupekensis, C. sanguinea,

C. scabrifolic B8 A& &g oz 3z £7

==

e

P2

(o)

Address for correspondence: Hyeong-Kyu Lee,
Genetic Engineering Research Institute, Yoosung
P.O. Box 115, Taejon 305-600, Korea

sitosteryl glucopyranoside - hyperin

228

9}

2w okl B oxyacantha, C. pentagyna,

C. mexeri, C. orientalis, C. mongyna 52 o,
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Crataegus52 A ¥4 F2% Nikolov®¥ 71 C.

monogyna, C. pentagyna®] oA spiraecoside
(quercetin-4'-O-glucoside), rutin, 8-methoxy

kaempferol-3-O-glucopyranoside, 2//-O-rhamos-
ylvitexin, 2//~O-rhamnosylisovitexin, 2//-O-~rha-
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Iy, (5‘ -sitosterylglucoside

mposylorientin, 2//-O-rhamnosyl isoorientin,

isoschaftoside, vincenin 1,2, 3, schaftoside 52,
Xiel® Z2. C. pinnatifida =)o) 4] epicatechin,
quercetin, hyperoside, ~chlorogenic acid 5-£&,
Ding'? & (. pinnatifida var. majord] UA
quercetin, hyperin, vitexin, rhamnosylvitexin,
sorbitol =& Heldlg ., $2%= C. pinnatifida
var. psilosa®] QoA ursolic acid, epicatechin,
hyperoside, vitexin 5%, Sun'® & C. pinnatifida
9 Ao A ursolic acid, citronellol, stigmasterol,
oleanolic acid®, Theoder'® s}t Jia¥®+= C. oxty-
acanthaSt C. pinnatifida var. majord] 4] ursolic
acid® 27 2ot
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I; R1~ R3~ H, R2=@OH (ursolic acid)
31; Rl= OH, R2=§O}1, R3= H (cordsolic‘ acid)
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Az 9 FelzA AgdE vrecoated silica gel
GF,s plate (layer thichness: 0. 25 mm, Merck,
Germany)<, =3z & LFA%E A%
9gr),. §424L Electrothermal Az 9003
60W MK2 (Electrothermal Co., England) &, IR
spectrum-2  Analect RFX-65 (Laser Procesion
Analytical, U.S.A.)%, UV specirum-& Spectronic
3000 Array(Milton Roy, US.A)E, AHTHLS
Kratos Concept-IS(Kratos Analytical, England)
&, =]z NMR spectrum-& Varian Unity-300
(300 MHz, Varian, U.S.ANE o) &3lq =33
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Liebermann-Burchard ¥l-2-(2k4]), mp 287~
288°; Anal. Caled for C;H,; 050 C, 78.60: H,
10.60; Found: C, 78.89: H, 10.59; [e]% -+
67.5°(c=1, N ale KOH); I R, vE% cm™ 3428
(OH), 2925(CH), 1697(COOH), 1454, 1376;
EIMS(70eV) m/z 456(M™), 248, 207, 203,
189, 175, 133; 'H-NMR (300 MHz, pyridine-
ds) 81 0.69(3H, s, CHy), 0.76(3H, d, CHy),
0.79(3H, d, CHy), 0.83(sH, s, CHy), 0.86(3H,
s, CHy), 1.03(3H, s, CHy), 1.05(3H, s, CHy),
2.44(1H, d, J=11, 1Hz, H-18), 3.26(1H, t-like,
J=8. 1Hz, H-3), 4.85(1H, br, OH), B5,30(1H,
brs, H-12); BC-NMR(75MHz, pyridine-d;) 38:
Table 1 Z2,

Compound TI—Fr. gof dia)A
(CHClyether) & 3:12%H 3:577 2L
*o] 7baAl gradient column chromatography
T AASA fr. 859 fr. 87 @3k 2 F
fr. 8-7% E&sld A 9& =AAHEL MeOHz
A A A ] compound 115 dgle},

Liebermann-Burchard uF-& (¢k4),

g

mp 242~
244° (decomp.); Anal. Caled for C3H,50,.: C,
76.22: H, 10.24; Found: C, 76.20: H, 10.21;
IR, v5& em™ 3430(0H), 2927(CH), 1695(C
=0), 1457, 1378, 1049; EIMS(70eV) m/z 472
(M*), 248 (base peak), 223, 203, 133; H-NMR

Kor, J. Pharmacogn,

Table I. *C~-NMR spectral data of compounds I, II
and I(76MHz, pyridine-ds, 3)

Calgzon Compound T Compound II Compound III

1 30, 09(CH*  48.40(CH;)  43.32(CH,)
2 28,70(CHy) 69, 05(CH) 66. 58(CH)
3 78.11{CH) 84.22(CH) 79. 80(CH)
4 39.98(C) 40. 29(C) 39. 28(C)
5 53, 55(CH) 56. 36(CH) 49, 21(CH)
6 18.79(CH;)  19.29(CH.)  19.08(CH,)
7 33.58(CH,)  33.95(CHy) 3. 98(CHy)
8 39. 33(CH) 40, 47(CH) 41, 04(CH)
9 48. 05(CH) 48, 53(CH) 48.10(CH)
10 39. 38(C) 38.87(C) 29, 13(C)
11 23.63(CH,)  24.18(CH,)  24.55(CH,)
12 125.64(CH)  125.99(CH)  128.44(CH)
13 139.26(0) 139.72(C) 140. 43(C)
14 42, 50(C) 42.98(C) 42.64(C)
15 31.07(CH,)  28.08(CH;)  28.71(CH2)
16 24.92(CH,)  25.34(CHy)  26.85(CHy)
17 48.05(C) 48.47(C) 48, 74(C)
18 55. 82(CH) 53. 95(CH) 55. 05(CH)
19 39.49(CH)*  39.94(CH)*  73.15(0)
20 39.38(CH)*  39.86(CH)*  42.84(CH)
21 28.23(CHy)  31.54(CH;)  27.42(CHy)
22 37.54(CHy)  37.88(CH.)  38.97(CH.)
3 28.92(CH;)  29.82(CH;) 29, 94(CHy)
24 17.58(CHs)  17.43(CHs)®  22.75(CHy)
25 17.5%(CHs) 17.91(CHg)® 17, 26(CHy)
26 16.68(CH;)  17.99(CH,)  17.73(CHy)
27 23.62(CH,)  24.37(CHy)  25.10(CHy)
28 179.88(C) 180.25(C) 181.20(C)
29 21.41(CH)  18.17(CH3)  27.54(CHy)
30 16.58(CHs)  21.89(CHgs)  17.00(CH3)

#Each carbon character was determined by DEPT
spectra.

2,5 Agsignments may be exchanged each other in
the same column.

(300 MHz, pyridine-ds) 8: 0.96(3H, s, CHy),
0.96(3H, d, CH,), 1.00(3H, d, CH,), 1.05(3H,
s, CH), 1.19(3H, s, CHy), 1.25(6H, s 2x
CHy), 2.60(1H, d, J=11.1Hz, H-18), 3.38
(14, 4, J=9.3Hz, H-3), 4.08(1H, m, H-2),
5. 44(1H, brs, H-12); B¥C-NMR(75 MHsz,
pyridine-dg) 8: Table 1 .
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Compound III—Fr. 8-5% F23e] 24
A ether @ EtOAcz 7t Wi AAA
compound I11E A A 3} ek
Liebermann-Burchard ¥F-&(¢F4), mp 285~
288° (decomp.); Anal. Caled for CyHy05: C,
73.73: H, 9.90; Found: C, 73.69: H, 9.80;
IR, vK2 cm™ 3451(0H), 2933(CH), 1700(C=
0), 1646(C=C); EIMS(70eV) m/z 483(M™),
442, 426, 264, 233, 187, 146; H-NMR(300

331

MHz, pyridine-ds) 8: 0.89(3H, s, CHj), 0.97,
(3H, s, CHj), 1.09(3H, s, CHy), 1.10(3H, d,
CH.), 1.25(3H, s, CHs), 1.40(6H, s, 2xCHy),
1.62(3H, s, CHy), 3.02(1H, s, H-18), 3.75
(14, d-like, J =ca. 3.0Hz, H-3), 4.20(1H, m,
H-2), 5.57(1H, brs, H-12); *C-NMR (75MHz,
pyridine-d;) 8: Table I 3=,

Compound IV—Fr. 11& ¢F 1/100 volume®.

2 Bastel AT 48, 47 AAEE A

Table II. 3C-NMR spectral data of compound IV and its acetate(75MHz, s

Carhon No. Aglycone part Sugar part
Compound 1V Acetate of IV Compound IV Acetate of 1V
1 37, 98(CH,)* 37. 19(CHy) 103. 04(CH) 99, 65(CH)
2 30.73(CH>) 29. 46(CH,) 75. 75(CH) 71, 49(CH)
3 78. 60(CH) 80. 06(CH) 78, 89(CH) 71. 70(CH)
4 39.83(C) 38.92(C) 72.13(CH) 68, 54(CH)
5 141, 40(C) 149. 34(C) 79, 02(CH) 72.91(CH)
6 122. 38(CH) 122. 16(CH) 63. 29(CH,) 62. 10(CH,)
7 32.69(CHz) 31.95(CHa)
8 32.56(CH) 31.87(CH)
9 50. 85(CH) 50. 17(CH) acetate part
10 37.41(C) 36.71(C)
11 21. 80(CHz) 21. 06(CH,) 20. 62(CHs X 2)
12 40. 47(CH») 39. 73(CHy) 20. 72(CH3)
13 42, 88(C) 42.32(C) 20.77(CHs)
14 57. 35(CH) 56. 76(CH) 169, 27(C=0)
15 25. 03(CH,) 24, 29(CH») 169. 28(C=0)
16 29. 03(CH,) 28. 24(CH,) 170. 33(C=0)
17 56. 75(CH,) 56. 05(CH,) 170. 65(C=0)
18 12. 45(CHa) 11. 86(CHs)
15 19. 93(CH,) 19. 86(CHs)
20 36. 90(CH) 36. 12(CH)
21 1¢. 53(CH3) 18.79(CHa)
22 34, 71(CHo) 33, 94(CHy)
23 26. 89(CH2) 26. 06(CHy)
24 46. 54(CH) 45. 83(CH)
25 29. 97(CH) 29. 15(CH)
26 19. 74(CH2) 19. 05(CHs)
27 20. 50(CHa) 19. 83(CHs)
28 23.90(CHy) 23. 06(CHy)
29 12. 68(CHs) 11. 99(CHz3)

DCompound IV was measured in pyridine-ds and its acetate in CDCls.
*Each carbon character was determined by DEPT spectra.
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Liebermann-Burchard #1-%-(9¥4), Molisch }
5 (¥A4); mp 280~282° (decomp.) ; Anal. Caled
for Cs:HeOg: C, 72.87: H, 10.48; Found: C,
72.74: H, 10.43; IR, 155 cm=1 3396 (OH), 2958
(CH), 1457, 1378, 1076, 1072; EIMS(70eV)
m/z 414, 396(base peak), 381, 275, 255,
139; 'H-NMR(300MHz, pyridine-ds) 6: 0.67
(8H, s, CH,), 0.86(3H, d, J=6.0Hz, CHy),
0.87(3H, t, J=6.0Hz, CHy), 0.89(3H, d, J=
6.9Hz, CHy), 0.93(3H, s, CHy), 0.99(3H, d,
J=6.0Hz, CH,); *C-NMR (75MHz, pyridine~
ds) &: Table 11 F=.

Compound IV2| acetylst—Compound 1V 30
mgg w2 flaske] &7 acetic anhydride 2. 0 ml
S pyridine 0.5 miE- Z}a)A] &) A 7tadub
A7 R FEAE gAY il ZH4
W0mle Y3 g7 2L 7#eted =g & MeOH
E AAA G FARALY acetated @ o),

mp 166~167°, Anal. Caled for C,HeO4q:
C, 69.30: H, 9,20; Found: C, 69.29: H,
9.18; 'H-NMR (300MHz, CDCL,) 8: 0.68(3H, s,
CHy), 0.81(3H, d, J==6.0Hz, CHs), 0.84(3H,

d, J=6.6Hz, CH,), 0.85(3H, t, J=7, 2Hz,
CHy), 0.92(3H, d, J=6.0Hz, CH,), 0.09(3H,
s, CHyj, 2.00(3H, s, CH,CO), 2.02(3H, s,
CH,CO), 2.05(3H, s, CH,CO), 2.08(3H, s,
CH,CO), 3.4801H, m, H-3), 3.68(1H, m),
4.1100H, dd, J=2.1. 12.3H2), 4, 26(1H, dd,
J=4.8, 12.0Hz), 4.60 (1H, d, J=7.8H2),

4.96(1H, dd, J=9Hz), 5. 07(1H, dd, J=19.6
Hz), 5.21(1H, dd, J=9.6Hz), 5.36(1H, m,
H-6); BC-NMR(75MHz, CDCl) 8: Table 11
Hz.

Compound V—Fr. 125 <F 1/100 volumeso.
E FESY YA 0L, 47 AREe 94
Ttz =AE MeOH= 3 A58l A
= compound VE gzl

Shinoda test(%F4]), mp 218~220° Anal.
Caled for Cg,H,004,: C, 54.31: H, 4.34; Found:

~ Kor. J. Pharmacogn.

C, 54.30: H, 4.30; IR, 'K et .3370(0H‘),
1653(C=0), 1608(C=C), 1000~1200; UV,
AMOH nm 957, 266, 360; AMOPFNOH o 973
332, 412; EIMS(70eV) m/z 302 *+-galactose)
301, 285, 273, 257, 249, 229; 'H-NMR(300
MHz, DMSO-dy) 8: 12.63(1H, s, 5-CH), 10.87
(1H, s, aromatic OH), 9.75(1H, s, aromatic
OH), 9.18(1H, s, aromatic OH), 7.64(1H, dd,
J=2.2, 8 5Hz, H-6"), 7.53(1H, d, J=2.2Hz,
H-27), 6.81(1H, d, J=8.5Hz, H-5"), 6.41(1H,
d, J=2.0Hz, H-8), 6.19(1H, d, J=2. 0Hz, H-
6), 5.38(1H, d, J=7.7Hz, anomeric H-1"'),
5.15(1H, d, J=4.6Hz, OH), 4.88(1H, d, J=
3.4Hz, OH), 4.46(2H, m, OH X2), 3.66~3.15
(m, sugar-H); “C-NMR (300MHz, DMSO-d;)
3: 156.36(C-2), 133.54(C-3), 177.56(C-4),
161.30(C-5), 98.74(C~6), 161.19(C-7), 93.58
(C-8), 156.30(C-9), 104.00(C-10), 121.17(C-
1), 115.26(C-2'), 144.89(C-3"), 148.53(C-
4%, 116.02(C-5"), 122.06(C-6"), 101.84(C-
1, 71.27(C-2""), 73.24(C-3""), 68.00(C-4""),
75.91(C-5""), 60.22(C-6"").

il

T

Compound I Liebermann-Burchard g}-8-ol A
34 (AA)olx, IR spectrame] 4 3482 (OH),
2925(CH), 1697(COOH) cm o} Fpo) s
e 9l 3z, mass spectrumel Al mjr 45690 A
molecular ion peak%, & 128 139 R o] o] =
Ago] ZAldhs triterpenoid?d] A E Aol gl
retro Diels-Alder fragmentationel 2]4} m/z 248,
207 fragment iong A3 & = ¢ 9k, HI-NMR
o} A 0.69 ppm, 1.05 ppm Abe]el A4 7712] methyl
signalz}, 5,30 ppmel] A} olefinic protono] I35
9lx, 3.26ppmell Al J=8. 1HzY H-3 methine
protono] #AF o] OHr} pA =o] gtz F-5
Hoon, 2.44ppme] A J=11, 1Hz2 4] H-18¢]
doubletz }Elrtz, BC-NMRe] A = 179. 88 ppm
o A} C-28¢] carboxylr] g} C-12, C-1398) o} &4
oll- &8} chemical shiftr} 125,64 ppm, 139.26
ppme B Ve B E A urs-12-ene typed] trite-
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rpenoic acidgl& S\ & FHRE® o4 A
—‘Jr‘2 ZFqae] £ §Jr“?}€1_ A4 CsoH4803\
ursohc acid (38~ hydroxy urs- 12 ene-23-oic acid)
= ZA%a

Compound s compound 13- UH—,— TA}F} B
']' vk}, D}t}}, LI‘SOhC a01d9‘r~ D‘rE?ﬂ A&
7t A%d CH7} 27H (69. 05 2 84,22 ppm) 7} v
B}z glow ol C,9+ Csoﬂ hydroxylrl 7t =
‘QQ A4S FASE, ©FY H-NMRoA
Cy-H7} 3. 38 ppme] A doublet (J=9, 3Hz) = C,-H
7} 4.08 ppme] Al multipletz Vel 2 4 ’2a—
OH % 34-OHz Z¥d ¥H% 23T + 99
t}. Mass spectrumei A molecular ion peak (m/2
472)= A BA= A ko), retro Diels-Alder
o8 m/z 2235} 2489] peak:
A2~triterpenoid % A/B r.in‘crz‘%ﬂ 271 ¢} hydroxyl
Z17b EARE BAFa glow], m/z 2489 A
COOH @o)Rmi Al A7l m/z 2037 o] 3ol Al
CsHypol ®r=hs] m/2 133 % ursene type®] D/E
ringel] B3 AE A patterns FLL 5 UR
% olgel ASEE FUHA
corosolic acid (Za—hydrOXy ursolic acid) 2. 53
5ok o |
~ Compound 1% Liebermann-Bruchard testo]]
A okA (A Ax)elgi e compound 118} ¥4
AV B4 data® 193\1’% H-NMRo| 4] doublet
9 CH, (1. 10 ppm, J=6.6Hz) 177 F=59Y
3, 3.02 ppmel] A C—ISBLOA ‘proton01 singlet 2
UetE g 199 436 hydoxyls] 7h 244
He & o ST &= gl 3, 75 ppmel A4 H-3(J=ca.
3.0Hz), 4.29 ppmel 4] H-2m)7t A&slzz
A 2a, Sa—dlh}droxy/] FzE G4 5 A9
@ HC-NMRe| A& % 30719 whart 223
Sz, 7/Me CHs, 871el CH, 7719 CH ¥ 87
o 4Futaz TAH glen, 2% JFAY
17H (128. 44 2 140.43 ppm) 8} carboxylic acid
(181. 20 ppm) 7+ FaS g o] FAR  che
mical shift® ® o} ursened 2 triterpenoid%}%
F23 ¢ 9l 3 1 E3] downfleld shift®l 128. 44
ppm¢] —CH- signal® T2 4 FHo] & w3k
7FAeE G958 £ A sgen o) Cudl
OH7} =<4 = pomolic acid® o] F=x = Az

fragmentatione]

compound I+

333
&4 AR S compound Tfel| H]3}o} Cygel
OH7 =qde zxﬁ 73. 1:)ppm.l s*gnalOT /i].i
e 39,94 ppme] peak7h-aA= G oish
7&—8—'7—%74 /\l%k« Clg.!{ chemlcal shlft C-211
34: C-3 tﬂ 9329 proton»} carbon.,] chnmlcal
shiftg 7ot v 2e,3a, 19a—tr1hydroxy urs—12-
eneﬁiFﬂi =A% 4 O’D} Mass spectrum-2 ¥

W] B4} jon peaks} m/z 4882 H+COOH7}: e
; m/z 4427F & et 9Lz, retro Dxels—%Her
ffagmentationQ] el ey nagment ionel m/z 2333
m/z 2645 412 trlterpende Z%Tﬂ?ﬁ‘ﬂ pattern-g-
Ba2y glow 2708 hydroxyl groupo] A/B
ringOﬂ g1z 1719 OHe} COOH7} DJE ringe]

Ao GAE FoTh mE m/z 2644 3
mjz 218 m/z 216, © elrtA CHO7t
12k o] 1lElyt base peaksl m/z 1467 C:HyO
wgn w19 5L 24N Tz A%
entaﬁon patternslr Z QR G B
0|49 daaEg
A2 triterpencidy]

N rﬂ rﬂ ¥
njﬂ

N 2
o

} fragm

3 S

11+ ursane

Zg+3}e] compound
2a, 3a, 19a-
trihydroxy»urs—l2~en»28—o'1c agid (euscapic acid,
jacarandic acid) & £33} th

Compound‘ 1vS Liebermann-Burchard k&
A 9202 tpebs Molisch £estor; A A
o2 Vet E g stero,duﬂﬂxﬂ 2 A E=T
olglon] IR spectrumol A 3396 cm™¢] broad
band (OH) & 1000~1200 cm™9] 738 F< band
(C-0), w3 1600cm™ 29 weFg C=C
bandg £ 4 3lgivh. Mass spectrum£ A R
tﬂ, sugar part7} Motz b7k aglycones] -
' mfx 4147p wolx oA A HO0H
o)zl mfx 3960] base peak pebyeh =
aglycones] A side chain (CioHyy) & H,07- 23
5 m/z 255 peak H-o] Ai-steroid®] HH & Z
JEdx gtk H-NMReAE 5 0.67% o
0. 9301]*5 angular CH,%, & 5.02(d, J=7.8H2)
o)A el anomeric protond & F 9 O,\i_;_,
BC- NMR@V?t Z 3709 vt A2 Y] pvea
1rye) o) B (CH, U} 2 CH ) E 4]
sbed 29719 27 gaE Az gom o
2A%0) 1Mol= 648 CHet 39 439
Zokge) psitosterole] Tz E o 4F % 9

jon peakyl

}1_'&9, or1

i
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glew, 33 wha (8 78.60)o A 3FH hydroxyl
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