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Pharmaco-Constituents of Crataegus pinnatifida var. psilosa Leaves(l)
—The Constituents from Ether Fraction-—

In Se Oh and Il Hyuk Kim
College of Pharmacy, Chungang University, Seoul 156-756, Korea

Abstract—For the investigation of medicinal resources in Crataegus species, the present study
was carried out to evaluate the pharmaco-constituents in the leaves of Crataegus pinnatifida var.
pstlosa (Rosaceae). Fruits has folk medicine in Korea. From the Et;O fraction of MeOH extract,
a new compound, apigenin-8-C-(6"-acetyl)-B-D-glucopyranoside, named psilosin and three known
compounds, ursolic acid, phytosterol complex and (—)-epicatechin were isolated and identified
on the basis of their physico-chemical properties and spectroscopic evidences (UV, IR, NMR and
mass etc.) in comparison with authentics, respectively.

Keywords [} Crataegus pinnatifida var. psilosa (Rosaceae), leaves, psilosin, ursolic acid, phytosterol,
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Scheme 1—Extraction and isolation of Compounds I,
II, III and IV from ether fraction.
1) Solvent A=Benzene : Et,0(1 : 1)
2) Solvent B=CHCl, : MeOH . H,O(80 :
25 2.5)

Compound 12} | —-Et,0 42 5g& silica gel
column chromatography(3cm ¢X50cm, solvent A
—solvent B)E 3}o] fr.l—fr4& Jdch & frac-
tion % Liebermann-Buchard #Fg-oll <}A-& viehy
= fr.2& solvent A2 ANAA3t] mp 260~262° 2
F-Araxt A2 Compound I(7 mg)& dich

mp 260-262°

Anal. caled. forCsHys0; © 78.88%, H : 10.61%

Found : C ! 79.02%, H ' 10.56%

lal®=+52.0°(c=29 in EtOH)

IR :v&¥rem!
3440(—OH), 2850(—CH), 1690(— COOH),
1390(— CHy)

Mass(m/z) : 456(M '), 248, 207, 203, 191, 189, 133
'H-NMR : Pyridine-ds, dppm
0.88(3H, s, CHy), 0.94(3H, s, CHj), 0.98
(3H, s, CHy), 1.03(3H, s, CHy), 1.18(3H,
s, CHy), 1.21(3H, s, CHy), 1.24(3H, s,
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Table I—"C-NMR spectral data of Compounds I and
II(pyridin-ds, 50MHz)

Carbon No. Compound 1 Compound II

C-1 39.0 37.8
2 235 325
3 78.0 71.2
4 394 424
5 534 1419
6 18.7 1211
7 335 322
8 39.9 321
9 479 50.4
10 372 36.8
11 23.8 213
12 1255 40.0
13 139.2 424
14 424 56.9
15 299 245
16 23.8 285
17 479 56.2
18 55.7 19.5*
19 31.0 119
20 299 36.3
21 28.0 18.9*
22 373 322
23 238 26.3
24 174 46.0
25 174 294
26 15.6 19.9*
27 23.8 19.1*
28 179.8 23.3
29 213 121
30 235

CHs), 2.65(1H, d, J=11.3 Hz, H-18),
345(1H, t, J=7.8 Hz, H-3), 549(1H, t,
H-12)
BC-NMR : see Table I
Compound I12] ©2|—Compound & ¥33l%
qAg 7lksEg ¥ MeOHE AZAsI mp
163~165°2] FA&AAAA Compound HE2 mg)E &
sdch
IR : vfPrem !
3450(— OH), 2950, 1470, 1380(C-H), 1050(C-
0)
'H-NMR : Pyridine-ds. & ppm

0.64(3H, s, CH;), 0.85—0.89(9H, m, CH;
X 3), 1.00(3H, s, CHy),
1.06(3H, s, CH3), 3.85(1H, m, H-3), 5.42(1
H, d, J=4.1Hz, H-6)
BC-NMR : see table I
Gas chromatography :
Column : OV-17(¢2.6 mm X 1.1 m)
Column temp. : 250C —290C
Injection temp. : 270T
Carrier gas . N
Flow rate . 60 m/min.
Detector : FID
Compound T112| 2| —fr. 4914 Mg+ HCIHHS-]|
o}rlale aslal Sephadex LH-20 column chro-
matography(2 cm¢ X 30 cm, solvent MeOH)3ted fr.
41—>fr. 447} it o]F fr. 428 MeOH=ZE A4
A &te] mp 216~218°%) v|34 ZHA Compound III
(174 mg)& 2t
mp : 216~218°
Anal. calcd. for CyHz01 HO 0 C 1 56.08%, H - 4.
91%
Found : C: 56,31%, H : 4.63%
[a]®=—24.0° (c=05, in pyridine)
IR : viBrem~!
3400(—OH), 2930(C-H), 1654(C=0), 1728,
1240(COCHy), 1614, 1507,
142%(C=C), 1116(C-0)

UV Apax nm

MeOH . 268.0(1.04), 332.0(1.
16)

MeOH + NaOMe 1 279.0(1.25), 329.0(0.
83), 392.0(1.65)

MeOH + NaOAc 1 279.0(1.49), 378.0(0.
95)

MeOH+ NaOAc+ H;BO; © 270.0(1.13), 321.0(0.
96)

MeOH + AICI; 1 275.0(0.97), 303.0(0.
82), 347.0(1.11), 382.0
(0.93)

MeOH + AICl; + HCl . 276.0(0.95), 302.0(0.

86), 343.0(1.11), 381.0
(0.81)

J. Pharm. Soc. Korea
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Table IT—"C-NMR spectral data of Compounds III
and IV(DMSO-ds. 50MHz)

Carbon No. Compound Il Compound IV
C-2 164.0 77.9
3 102.7 64.8
4 182.2 28.1
5 160.8 156.1*
6 984 949
7 162.8 155.6*
8 104.3 94.0
9 156.2 156.4*
10 104.3 984
r 121.8 1305
2 128.7 114.6
3 116.1 144.3
4 161.3 1444
5 116.1 114.8
6 128.7 117.8
Glucose
17 738
27 70.9
3" 78.6
4" 70.5
5” 79.7
6" 64.2
COCH; 170.5
20.8

* Assignments in each column are reversible

Mass(m/z) | 475(M™* + 1), 415, 283, 165, 118.
H-NMR : DMSO-d¢, & ppm
13.13(1H, s, 5-OH), 7.94(2H, d, ]=84

Hz, H-2', ¢),
6.92(2H, d, J=84 Hz, H-3, 5", 6.71(1H,
s, H-3),

6.29(1H, s, H-6), 4.77(1H, d, ]=9.8 Hz,
H-17), 1.89(3H, s, acetyl)
BC-NMR : see Table II
Compound IVe| ©2|—Fr. 43¢ 71ts%3% % H,
02 AMAAstd 2A4HE 22 o5 o} Sephadex
LH-20 column chromatography(l cm ¢X30 cm, sol-
vent EtOH)Z fr. 4313} fr. 4328 F-2]3}gdc} fr. 432
E s 5% ¥ HOZ A A3t mp 246~248° 2
T4 AA Compound IV(210 mg)E 24k
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mp | 246~ 248°

Anal. caled. for C;sHiOg 2 C 1 62.05%, H : 4.87%
Found : C : 61.88%, H : 4.76%

La]®=—54.0° (c=0.5, in EtOH)

IR=vrcm ™!

3450(—OH), 2950(C-H), 1625, 1525, 1470(C
=), 1440(CHy)

Mass(m/z) : 200M™), 272, 152, 139, 123
'H-NMR : DMSO-d;, & ppm
2.59(2H, m, H-4), 4.00(1H, d, J=34 Hz,
H-3), 4.74(1H, s, H-2),
5.74(1H, d, J=2.2 Hz, H-6), 5.90(1H, d,
J=22Hz, H-8),
6.66(2H, s, H-5,6"), 6.90(1H, s, H-2)
BC-NMR : see Table II

Yot o o

Compound I—Compound [ Liebermann-Bu-
chard uFgoll 4] fAde]x, IR A= E] oA 3400(—
OH), 2850(C-H), 1690(— COOH), 1390(—CH3) cm !
2 FFHE bR, mass LHEFN oy
m/z 456(M*)9] molecular ion peakS 28t tri-
terpenoid fragment®] 3 el 3Jefql retro-diels
alder fragmentationoll 218} m/z 248, 207 fragment
ion peak®} o37]ol| 4 carboxyl 717} &2t® m/z 203
fragment ion peak& A5} 2T T triterpenoic
acid2 FAH¥ 4 siglch

'TH-NMR#%#o)| 4] €] (.88 ppmell 4] 1.24 ppm A}o]s)|
A 7789] angular methyl signal& #3319l 3., 549
ppmel] 4 olepinic proton, 3.45 ppmel 4] J=7.8 Hz<]
H-3 methine protong #3sted 3-OH7} A& ur-
sane type?] triterpenoid 8 A =¢]u}.

HC-NMR?ell 4= 179.8 ppmell 4 C-282] carboxyl
719k C-12, C-139] o]F Aol 2i3h 139.29} 1255
ppmell A &gk C-272] methyl”]7} C-199]
Ag=Eo] 9 methyl7lol 2AHS] 9)l7] wjie
oleanolic acidell ®}sled 2.4 ppm upfield shift=]o]
ursane type°. 2 FAstaich

meba], F234] CyHupOs, mp260~262°2) Com-
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pound I-& ursolic acidZ F#3}ich

Compound I1—Compound II:= Liebermann-Bu-
chard Whgoll oFAdela, IR ~#leF oM 3450(—
OH), 2950, 1470, 1380(C-H), 1050(C-O) cm '2] 7}3}+
FrdE eigldoh

'H-NMRol| 4= 0.64 ppm#} 1.06 ppm Apo]ol 2] 6
78] angular methyl signalg FHas 4 glglom,
542 ppmel| 4 o] FA el 3t signal& FAstg]a
BC-NMRel| A% 71.2 ppmell 4 C-3, 141.9, 121.1 ppm
ol 4 C-5,69] o5 Zd &S AT 4 U, 11.0 ppm
—60.0 ppm Afe]ell 4] aliphatic carbon singal-& Z+3+
g sk

ol A3} 7+& ZHzl= o]E-#e] phytosterole] UE
HE& Atk Zleld e, dif#-2l phytosterol-&
analogE-9] &3 2 #2) Hu=1 9Je 22 gas ch-
romatography& &}glc}.

FE72| gas chromatography S E-3b 2 %u) e
4] Compound Il B-sitosterol(93.75%), campesterol
(3.87%) X stigmasterol(2.38%)2] &3}A|4E Flat
F Aok

Compound III—Compound & Mg+ HCIHHg-off
FAdolr, IR ~slEf x| e] el flavonoid %
e vebigla 1728, 1240 cm ol A acetyl ZHE]
7jeldhs F9dE vebldch =3 UV A4 EF
o4 flavone FEA9] A FFHI™ 268 Y
332nmell A2l F7b #AFEHAL,  shift
NaOMe & 7184 o band 19| Sdfjs}ite] 392 nmzE
60 nm #3}3# o] %3l intensity’} Fi3l=R C-4'
8] =)o OH7} &S o4 4 29, NaOAcs 7}
-2 du Band II7} 279 nm= 11 nm A3t} o] %35}
B3 C7 A OH7} &g o 4 ek =3
AICILE 7}13)-¢ o 318 nm= 49nm #A¥A o] %3}
gdom o] Fulapae HClE 7hallw Wizl slde
22 C-5 8% OH7} £x}&= apigenin type? 2]
flavone 2. & FA =)t}

SIMSel 4] molecular ion peak’} m/z 475(M* +1)
o] 4] viebyt o, EIMSel4] base peak m/z 28322

CH,%7]& zt= aglycone fragment ion peakZ 3

Alefe)

43} 3 retro-diels alder fragmentationell 2%} m/z
165, 118 fragment ion peak-< ¥ 3§22 4 C-glyco-

o

syl apigenin®. 2 F# =g}

"H-NMR 29 & 3®o]| 4] 7.94 ppm 3} 6.92 ppmeo| 4]
v}ell= doublet signals- J value7} 7}7t 8.4 Hzo) 12
2Hel a]%33}2.2 apigenin®) B ring?] 2, 6 2 3,
5 proton® Z assignment®d = Qlgom, o]lelxw
6.71 ppm % 6.29 ppmell A el F719 singlet
signal-- 7tz} 1Hell sj33l H-3#} H-6 %= H-8
© 2 assignment® & olgivh EFF 1.89 ppmel 4]
acetyl 7?2 R-e] {2 8l= signal® assignment &
249, 4.77 ppmell A glucose anomeric proton©)
J=98Hz& vleh}= 2 C-glycoside24] pAZst
d&E o 7 dsdch

BC-NMR Z# =& X% apigeninel] 8]33h= si-
gnal ©]9]oll hexoseel| a|%&i= signal®} acetyl”] 2
HE] Sefshe 17059 20.8 ppme] #EHFHglon o
2] C-6"9) signale] 2.7 ppm downfield shifts}sl
C-59] signal 1.7 ppm upfield shiftdte] glucose 6
Hell acetyl”]7} AP PEo9]l&E o4 4 UMk

PV Bsf AHE-S SIMSell A m/z 433(M* + 1)2] mo-
lecular ion peak& &3 4 1203, 'H-NMRo| 4=
Compound 1112} 713} A *]&A]2t Compound Il 4]
#3 =90l 1.89 ppme] acetyl signale F@3 5
glslem, IR =4 ezl A% Compound I11¢] IR pa-
ttern®} AubH o2 {FALEI At acetyl”]| 2 als)
viebybed 17287 1240 cm ol A8 Fedie A
T ek

wpzba], BxA] CyuHypO, mp 216-218°%) Com-
pound Il apigenin-8-C-(6”-acetyl)-B-D-glucopyra-
noside?] T2 & 7e ZH2E Hddoli A& Fe=
AEAR #HA ok

Compound IV—Compound IV Mg+HCl &%
ol 4] <kMeolm, IR A#|EF A 3450(—OH), 2950
(C-H), 1625, 1525, 1470(C=C), 1440(CH) cm ! -2
s Yebisdch

Mass =% =80 m/z 152, 1399 fragment ion
peak S ##s}o] catechinfF¥E FAs}odc)

TH-NMR®™e|| A= 691 ppmol|4] eh}= singlet
signal& H-2', H-5¢} H-6'9] proton® 2 assign-
ment® T 11T, 590 ppm3} 5.74 ppmel| A4 e}
+ doublet signal-> H-83} H-6%] proton°.Z assign-
mentd = AAr}h 4.74 ppmel] 49 singlet signal-S-
H-2 proton, 4.00 ppmei| 412} doublet signal-$- j=34
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Hze] H-3 proton2 & assignmentd 4 3L, 2.59
ppmoll 41 2] multiplet signal-2- 2Ho| #}x}s} H-4
proton©. 2 assignment@ T it}

BC-NMR™el| 4] (-2, C-3% C-49] signaloe] 7z}
77.9, 64.8 % 281 ppmell 4 vjelfar, C-19) signalo]
1305 ppmoll A vehtE R F3 A9} dxge o 5
gl =gk BB EsE —54.0(c=05 in pyridine)
22 ZAEAt

w2, #2H4 CisH10s, mp 246~248°2]1 Com-
pound IV (—)-epicatechin® 2 E3J3}g]ic).

4 £

Sejvel A okgAlEe 3]l F AR
Crataegus pinnatifida var. pstlosa Qo+ 4%2] 3}
T8-S Helsle] o|8dtx A3 % spectral data(UV,
IR, NMR, Mass, etc.)& %3} Compound 1 mp :
260~262°, CxHu0; [al®B=+52.0° (in EtOH)2)
ursolic acid, Compound Il phytosterol complex,
Compound II-& mp : 216~218°, CxHOy, [all=
—24.0°(in pyridine)4! apigenin-8-C-(6"-acetyl)-B-D-
glucopyranoside Z22]3 Compound IV mp : 246~
248°, CisHuOg. [a]B= ~54.0°(in EtOH)2) (—)-epi-
catechin®]-& #aldlgl o, o]E ¥ 47 Fo

APAR-(Crataegus pinnatifida var. psilosa) 3ol A=

z2]&-o.2 He), $HH3I 7leolw, Compound II1S 4.

2 flavonewl| FA 24 psilosine 2 9l steich
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