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Abstract The fruits of Prunus davidiana were extracted with
80 % aqueous methanol at room temperature. The concentrated
extract was partitioned as ethyl acetate (EtOAc), n-butyl alcohol,
and water fractions. From the EtOAc fraction, three triterpenoids
were isolated through the repeated silica gel (SiO,) and octadecyl
SiO, column chromatographies. Based on physico-chemical and
spectroscopic data including nuclear magnetic resonance, mass
spectrometry, and infrared, the compounds were identified to be
ursolic acid (1), corosolic acid (2), and a-amyrin (3).
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sk Atk 71E 6m BE7A] AlEbe 9 FR Ptk 2
AL sl 2L s EFMoz 4Yo) HrkSolmoe 2010).
drf= el Eeln Folol] "ol Wi HAhbre] dvjel %
o} Hr} 2t Tesith(Solmoe 2010). 7-8€ol o] 2o
o7t EolAd Fa deeitial sl EEGol gl B2
7|% B el Bals FEE F oolg o e 58F
Ak FAAR olF2 ofUti(oe 2012). Evlle T, X)F,
R, e, ], AR, UER, ZF, UIElR A, B, B, 5 &

Z-go] ol 71E dFS AFIRE AATeY HEHY §
o FThaL dthJoe 2012). AHEARFR] el ] dow
= 7N dAtksl 45 X ks AT 2 39S =
ZH(Cha?t Lee 2004), FIA8ZF &3H(Choi &, 1991)7F AUt
a3 AHEARRe] Fuje 4kst 2 oy §5(Kim T,
2012)0] BzEe] glom, duje] FEEo] A ¥t IH
o] 84 XM 2 AF A 23, 3-89 TIHKim
200671 d&o] Hil EHol Utk AF7HA] E2] 2 " FQo
Ao 2e AHEARBTS ZER]ClA prunin, kaempferol -
flavonoid 3}3H&E(Jung 5, 2003), steroid 33rEo] Eg HIL
o] THChoi 5, 1990; Choi 1991; Choi 5, 1993). AH-A}
Lol YoM = flavonoid®}t flavonoid Bl 3FgHEo] £
B3 Eo] rhPark 5, 1997). SHAIRE AHEARLE Gufjol] T
g A d7e Bad Zlo] gtk webs Azks AHEARRE
GujRRE oxpAMEES FElslal 7t Bl digk g
I okt AEgde] - AFE st AEARE &
nje] ojokE 9l sPdE AAEAS] &8 kS mAlstz) A
< FYsIAT. AHEAE EulE 80 % methanol (MeOH)

FE3L FEE UstH ethyl acetate (EtOAc), n-butyl
alcohol (#n-BuOH), Z18]3 EZ A% &F AA o] F
EtOAc #3812 Thin Layer Chromatography (TLC) %715}53-&
W 3%°] sgtEe] FEEA Hols & ERIstei(data not
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shown) ©]& E&|8}2A} silica gel (Si0,)9} octadecyl SiO,
(ODS) resine ©]&3ld column chromatographyS WHE- 21A]
BRI 39 triterpenoid =S 2|8 TE 28] nuclear
magnetic resonance (NMR), infrared (IR), mass spectrometry
MS) 58 ZHEH HolHE siXsl 318t 25 s8I

Aw LY

A=

B Ao AMg3E AEANNE(Prunus davidiana) E71E 2013
3 69 A4 2E(Anyang, Korea)ollX #4316, $oislkw

ofstti et A< wo7h A skt EEA S (KFMMEL-
201306y= ZA3|tehaL 754 Al 2 thake et Added B
wof irt.

Aot & 717]
Open column chromatography (c.c.)& SiO,2 Kiesel gel 60
(Merck, Darmstadt, Germany)= ODS gel LiChroprep RP-
18 (Merck)S AM&319th. TLCE Kiesel gel 60 F2549} RP-18
Fasss (Merck)E ARE-3I9AL, TLC g9 B8 HES UV lamp
(Spectroline, Model ENF-240 C/F, Spectronics Corporatlon,
Westbury, NY, USA)Z &<l &, 10% H,S0,5 &5 ¥ 7t
sl BAPFS AT NMR spectrum Varian Inova
AS 400 (Varian, Palo Alto, CA, USA).2 =A%, IR
spectrume Perkin model 599B (Waltham, MA, USA)Z =74
stAth HAF == polarimeter P-1020 (JASCO, Tokyo,
Japan)Z =731 2™, Electronic ionization mass spectrometry
(EUMS)= JEOL JMS 505-WA (Tokyo, Japan)o2 Z33}Sich
8% Fisher-Johns 83 =7 7|(Fisher Scientific, Miami, FL,
USA)S AH&sto] 438191, wRA s

FE2HRE

AHEAPE ol AR 40 kgoll thske] 100 % MeOH £-91(45
L), 80 % MeOH & (45 L x3y& 7}3l] ALojlx 2447} 3
3 FE F AR oAl dojdl FEES 4
%3] MeOH F2E(2.7 kg)— At} doj FEES EG
L)9} EtOAc (4L x3)Z & FZ31%93, EG3L) #3832
n-BuOH (3L x3)Z ¥ F=313t}. 2 ¥4
EtOAc & (PDFE, 135.6 g), n-BuO
2 & R3(PDFH, 2.36 kgyS A3t}

EtOAc 8O 28E ftriterpencid®] £

EtOAc #38(135 g)22%F SiO, c.c. [14.5x 16 cm, n-hexane-
EtOAc=7:1—>chloroform  (CHCl;)-MeOH = 30:1—>CHCl;-MeOH-
water =30:3:1325:3:1520:3:1515:3:1>10:3:1>5:3:1, 2z}
25L18 AAlste] 19719 & (PDFE-1-PDFE-19)S {3l
PDFE-3 [2.99 g, elution volume/total volume (Ve/Vt)=10.038-
0.062]% SiO, cc. (2.5x15cm, n-hexane-EtOAc=15:1, 35L)
2 2A3le] 187)2] #-3(PDFE-3-1-PDFE-3-18)2.2 W+,
I % 3}5ME 3 [PDFE-34, 172.6mg, Ve/Vt=0.167-0.192, TLC

(SiO, Fas4) Rs 0.46, n-hexane-EtOAc=4:1, TLC (ODS Fjsss)
R; 0.46, acetone-water =20:1]1= 2|3l t}. PDFE-9 (143 g,
Ve/Vt=0218-0263)% SiO, cc. (7.0x13.5cm, n-hexane-CHCl;-
MeOH=15:3:1, 11L)E AAIstd 12719 &< (PDFE-9-1-
PDFE-9-12)2. 2 u+%lt}. PDFE-9-9 (6.85g, Ve/Vt=0.350-
0.798) ODS cc. (5.0x9.5cm, MeOH-water=4:1, 24 L)Z
AAEte] 17702 £33 (PDFE-9-9-1-PDFE-9-9-17)2.2 U313,
I % 31gHE 1 [PDFE-9-9-15, 1542 mg, Ve/Vt=0.577-0.677,
TLC (SiO, Fs4) Ry 049, CHCl-MeOH-water = 13:3:1, TLC
(ODS Frsss) Ry 0.24, MeOH-water=10:11 #2]5}31t}h. PDFE-
9-9-11 (353.6mg, Ve/Vt=0.099-0.158) SiO, cc. (3.5x12cm,
CHCl;-MeOH-water =33:3:1, 2.7L)2 A3l 11718 £
(PDFE-9-9-11-1-PDFE-9-9-11-11)°2 WY, 72 % 315E 2
[PDFE-9-9-11-5, 32.8mg, Ve/Vt=0.096-0.104, TLC (SiO, Fus)
R 0.25, CHCl;-MeOH-water =20:3:1, TLC (ODS Fasig) R
0.38, MeOH-water = 12:1}2 2|3} t}.

ursolic acid (1): white powder; m.p. 287°C; [a]¥ +70.0° (c
0.7, CHCL); EUMS m/iz 456 [M]; IR (KBr, v) 3360,
1732, 1648, 1521 cm™; 'H-NMR (400 MHz, pyridine-ds, dy)
547 (1H, brs, H-12), 345 (1H, dd, J=9.6, 54 Hz, H-3),
263 (I1H, d, J=11.6 Hz, H-18), 232 (1H, ddd, J=13.,
132, 44 Hz, H-15a), 2.12 (I1H, ddd, J=13.6, 132, 44
Hz, H-16a), 1.99 (1H, overlapped, H-16b), 1.65 (1H, br. d,
J=92 Hz, H-9), 122 (3H, s, H-23), 122 (3H, s, H-27),
1.19 (1H, overlapped, H-15b), 1.04 (3H, s, H-26), 1.00
(3H, s, H-24), 1.00 (3H, d, J=6.0, H-29), 096 (3H, d,
J=6.4, H-30), 089 (3H, s, H-25); "SC-NMR (100 MHz,
pyridine-ds, 8¢c) Table 1.

corosolic acid (2): white powder; m.p. 253°C; [a]5 +42.2°
(c 0.1, CHCL;); EIMS m/z 472 [M]; IR (KBr, v) 3404,
1722, 1658 cm™; 'H-NMR (400 MHz, pyridine-ds, &y) 5.44

(1H, brs, H-12), 4.07 (1H, ddd, J=11.2, 9.6, 52 Hz, H-2),
337 (1H, d, J=9.6 Hz, H-3), 2.62 (1H, d, J=112 Hz
H-18), 2.30 (1H, ddd, J=13.6, 13.2, 44 Hz, H-15a), 2.23
(1H, dd, J=12.8, 44 Hz, H-la), 1.23 (3H, s, H-23), 1.22
(1H, overlapped, H-15b), 1.20 (3H, s, H-27), 1.19 (1H,
overlapped, H-1b), 1.05 (3H, s, H-24), 1.03 (3H, s, H-25),
0.98 (3H, d, J=6.4, H-30), 097 (3H, s, H-26), 0.95 (3H, d,
J=6.4, H-29); "C-NMR (100 MHz, pyridine-ds, 8¢) Table 1.

a-amyrin  (3): colorless needles; m.p. 182-184°C; [a]¥
+45.2° (¢ 027, CHCL); EU/MS m/z 426 [M]; IR (KBr, v)

3450, 1661 cm™; 'H-NMR (400 MHz, pyridine-ds, &y) 5.19
(1H, br. s, H-12), 344 (1H, m, H-3), 1.59 (1H, brd,
J=108 Hz, H-9), 141 (IH, m, H=22a), 135 (IH, d,
J=10.8 Hz, H-18), 1.29 (1H, m, H-22b), 1.22 (3H, s, H-
23), 1.13 (3H, s, H-27), 1.04 (3H, s, H-25), 1.04 (3H, s,
H-26), 0.95 (3H, s, H-24), 0.92 (3H, d, J=5.6Hz, H-30),
0.89 (3H d, J=6.0Hz, H-29), 087 (3H, s, H-28), 0.85
(1H, dd, J=8.0, 1.6Hz, H-5); *C-NMR (100 MHz, pyridine-
ds, 5c) Table 1.
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Table 1 >C-NMR data (100 MHz, pyridine-ds) of compounds 1-3 from
the fruits of Prunus davidiana

No 1 2 3
1 39.2 48.0 39.3
2 28.1 68.7 28.0
3 78.2 83.9 78.1
4 394 399 39.2
5 55.9 56.0 55.7
6 18.8 18.9 18.7
7 33.6 333 332
8 40.0 40.1 40.3
9 48.1 48.1 48.0
10 373 38.5 37.1
11 23.7 23.8 23.6
12 125.7 125.6 124.9
13 139.3 139.4 139.8
14 42.6 42.6 423
15 28.7 28.7 26.9
16 249 25.0 28.3
17 48.1 48.2 33.9
18 53.6 53.6 59.2
19 39.5 39.5 39.8
20 39.4 39.6 39.7
21 31.1 31.0 314
22 37.5 37.5 41.7
23 28.8 29.4 28.7
24 16.5 17.7 15.8
25 15.7 17.0 16.5
26 17.5 17.6 17.0
27 239 24.0 23.4
28 179.9 179.9 28.9
29 17.5 21.5 17.7
30 21.4 17.6 21.4
a3 9 33

t3te] gmje] ZFAlo] Wl EtOAc, n-BuOH % &2 <=3} &
g = A% s3] e BES A9l K9
tOAc 2 2HE Si07 ODS cc.d HH A3}
o, 359 s=s EEsiith

3}5ME 1 (white powder)> EIMSOIX m/z 456 [M]™9]
Aol peak’t BFH ol BAFS 4560% AT IR
HEHOoZHE 42713360 cm™), carboxyl 71(1732cm™)
25l o]F AT (1521 em™)e] HBINE e ALw ERIHUT
'H-NMR (400 MHz, pyridine-ds) spectrum®l|A] olefin methine
proton signal (8y 5.47, 1H, brs, H-12)3} oxygenated-methine
proton signal (8y 3.45, 1H, dd, J=9.6, 54 Hz, H-3)°] Ztz}
IR #==e 227 G99l 719] singlet methyl proton
signal (8y 1.22, 3H, s, H-23; 1.22, 3H, s, H-27; 1.04, 3H,
s, H-26; 1.00, 3H, s, H-24; 0.89, 3H, s, H-25)3 27]¢]
doublet methyl proton signal (6y 1.00, 3H, d, J=6.0Hz,
H-29; 0.96, 3H, d, J=6.4 Hz, H-30)°] #=HAUc}. T3 §y

Wy e

30
29 320
21
22
R
Ry : 28
27
HO 7
23 24
R, R,
1 ursolic acid H COOH
2 corosolic acid OH COOH
3 oa-amyrin H CH;
Fig. 1 Chemical structures of compounds 1-3 from the fruits of Prunus
davidiana.

2.63-0.84°14 ©4=2] methine?} methylene proton signal®] ¥
SEATE olE FHE SFE 15 olFAY viE R
ursane =29] triterpenoid® =3}tk BC-NMR (100 MHz,
pyridine-ds) spectrumol|A] 30712] BA7} #=E|o triterpenoid
=49 FEde] IRl AR Gl = carboxyl
carbon signal (8¢ 179.9, C-28), olefin quaternary carbon signal
(8¢ 139.3, C-13)7} olefin methine carbon signal (5¢ 125.7,
C-12)°] 74zt 3 A AZEHAoH, A7) FHME 3 A
9] oxygenated-methine carbon signal (8¢ 78.2, C-3)°| #=H|
Aok ES a2 G olA quaternary carbon signal (8¢
48.1, C-17; 42.6, C-14; 40.0, C-8; 39.4, C-4; 37.3, C-10)3}
methine carbon signal (8¢ 55.9, C-5; 53.6, C-18; 48.1, C-9;
39.5, C-19; 39.4, C-20)0] 27 74 AZHAL, o] Wel=,
970 2] methylene carbon signal (8¢ 39.2, C-1; 37.5, C-22;
33.6, C-7; 31.1, C-21; 28.7, C-15; 28.1, C-2; 249, C-16;
237, C-11; 188, C-6)7 771€] methyl carbon signal (8¢
28.8, C-23; 23.9, C-27; 214, C-30; 17.5, C-26; 17.5, C-29;
16.5, C-24; 157, C25)°] #ZEHITE |8 FHsle] &
(Seebacher 5, 2003)7} W3t A3} IFE 12 ursolic acid
2 353

3}3HE 2 (white powder)= EIUMSOIA m/z 472 [M]'] &
7ol peak’} AZH] EAFES 47202 ARSI o= b
e 18T mi 160] 2 o g, 3R 19 Ak 3 s o
e T2YS I IR 2HEHOZHE 41713404
em™), carboxyl”](1722 cm™) 28|32 o5 41658 cm™)2] 2+
8718 z= ZAe® RIFJrt. 'H-NMR % PC-NMR data
X sHE 13 vl vls=gt P signale]l AEEA o
2 & 'H-NMR (400 MHz, pyridine-ds, &) spectrumol] 4]
oxygenated-methine -2 2| signal (8 4.07, 1H, ddd, J=
112, 9.6, 5.2 Hz, H-2; §c 68.7, C-2)°] F7}= A== Ut w}
ZA, 3IE 2= ursolic acid®] 29 $1X2] methylene”]| 7t
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oxygenated-methine” | 2 X|3% corosolic acidZ 7267 3I%
3, B3l (Yean 5, 2012)37 Hlwsle] 2 22 gRlsigich.

332 3 (colorless needlesy> EI/MSONA m/iz 426 [M]<]
TPl peak’t AFE ] FAFS 4262 AAEATE IR &=
HEHOo 2 HE 41713450 cm ™)} 015 ATH1661 cm™)e] 2t
8715 7= Ao IRIFUTH 'H-NMR ¥ BC-NMReA 3}
T2 13 BZIRES W, carboxyl’]E FZEHA| &rom,
methyl #212] signal 8y 0.87, 3H, s, H-28; §c 28.9, C-28)
o] 7= F=F Uk wEbA, 33E 3= ursolic acid®] 289
$21¢] carboxylZ]7} methyl?]Z X3E q-amyrin® 2 F+X%
A A9, B (ung 5, 2014)F Hlwsle] o 22 s}
Ak 229 359 FES 5 ursane 349 triterpenoid=
AAA dE] EAle 25 AESH, o &40 oF
g 54 ¥gshe $EA AUTHSun F, 2006).

Ursolic acid (1)9} corosolic acid 2y 7] FAM o
3t MEEA (Woo 5, 2014)°] B FHUS™, a-amyrin (3)
2 g9 &Y Melo 7, 2011)°] B =] it} o]9} 2 A
HE Bl AHEARPE duje] 71 AAEAY TS &
datRorn 3 ol &g FHE AFE EAMsiaA) gt

MEANNE(Prunus  davidiana) S A2 80 % MeOH
FEAOF FE3L o] FEES EtOAc +8, n-BuOH £,
g Bgoz Yok Et0Ac o] tiste] Sio, 7 ODS
column chromatographys WHs- AA|3ld 359 SIMES &

2 AASAE NMR, MS, % IR data 52 31413, ursolic
acid (1), corosolic acid (2), Z8|3 a-amyrin (3)Z T84

shaie.

Keywords AHEAPFR- - Ewjl - a-Amyrin - Corosolic acid - Ursolic

acid
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