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Studies on Biological Activity of Wood Extractives(XID*'
— Antimicrobial and Antioxidative Activities of Extractives from the
Heartwood of Prunus Sargentii (2) —

Hak-Ju Lee**" - Sung-Suk Lee** - Don-Ha Choi**

2 o

AR olo] ARNVTE(P, sargentil) DA Ne FE2EZRY 4749 A=A IFES delsig e 77184
A7, isoflavone?! prunetin® B]E3}] flavanone?! angophorol, sakuranetin ZL#]1 flavanone BiE|<1
isosakuranin 22 7}7F A 2y o]E9] i R sMtsl @4& Ak A A4 o] wrol AR
Netg ZFEHE =& I 2 e AL ol dE|Edaes FHd e ALY AT

ABSTRACT

Four flavonoids were isolated from the heartwood of Prunus sargentii. The structures were identified
by NMR spectroscopic analysis: prunetin as isoflavone, angophorol, and sakuranetin as flavanone, and
isosakuranin as flavanone glycoside. However, these compounds indicated low antifungal and
antioxidative activities. In this regard, it could suggest that high antifungal and antioxidative activities of
extractives of P sargentii have no ralationship with these compounds.
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Table 1. 'H- and ""C-NMR spectral data of compounds | and Il
I (acetone-ds) O (methanol-ds)

C OH 8¢ OH Sc

2 820 (s) 15453, d 535 (dd, 31 128) 8025, d
3eq 12419, s 270 (dd, 31 17.1) 4399, ¢
3ax 3.09 (dd, 128 17.1)

4 18176, s 19762, s
5 - 16358, s - 16545, s
6 634 (d, 21) 9879, d 588 (d, 21) 9710, d
7 - 166.64, s - 16837, s
8 634 (d, 2D 9290, d 589 (d, 2D 9619, d
9 15877, s 164.78, s
10 - 10677, s 10335, s
1 - 12284, s - 13230, s
2 745 (dd, 27 116) 13112, d 739 (dd, 18 67) 12892, d
3 689 (dd, 27 116) 11597, d 694 (dd, 18 6.7) 115.00, d
4 - 15851, s - 16142, s
g 689 (dd, 27 116) 11597, d 694 (dd, 18 6.7) 11500, d
o 745 (dd, 27 116) 13112, d 739 (dd, 18 67) 12892, d
OMe 391 (s) 5640, g 379 () 5576, s

Values are in ppm (du and 8¢).
in parentheses are coupling constants () in Hz.

2.6.1. 3= |

e REE F-3 (5.05 g2 27 hexane-
acetone (3:1, v/v)=& ©|83F silica gel column (4.5
x30 cm)-& AHESHY] 100 ml 4 15709 £FHES
glom TLCAHOIA UVE #HAste] 3719 28E
(F-3-1~F-3-3) & 73}, o] & F-3-3 (1.80 g)&
Z &5 benzene-EtOAc (20:1, v/v) & £& 812 3t
silica gel column (2.0%25 cm)®llA 3 ml & 10071 &
A3 3, UV dAe o3 79 REE(F-3-1~
F-3-T)Z Wele, o & F-3-7 28 E245H 3
FE (5 me)S “EstA

Yellow powder, DSA (diazotized sulfanilic acid),
FeCl; : %43, EI-MS m/z : 284 (M', base ion),
255, 167, 166, 138, 118, 95. 'H- and "C-NMR data:
Table 2. 'H-'H COSY correlations : H-2"/H-6<>
H-3'/H-5". HMBC correlations : H-6—C-5/C-7/

"H- and "C-NMR spectra were measured at 500 MHz and 125 MHz, respectively. Figures

(-8/C-10, H-8—C-6/C-7/C-9/C-10, H-3'/H-5'—
C-1'/C-2'/C-8'/C-4'/C-5"/C-6", H-2—C-1"/C-3/C-
4/C-9. NOESY correlations : H-2H-2'/H-6", H-
8/H-6-0Me.

50 G0mge o
Colorless amorphous crystal, DSA, FeCls @ %43,
EI-MS m/z © 286 (M), 285, 269, 243. 179, 153,
152, 134 (base ion), 121, 91, 69. 'H- and "C-NMR
data: Table 2. '"H-'H COSY correlations : H-3eq—
H-3ax/H-2, H-2'/H-6"—H-3'/H-5". H-6-H-8. HMBC
correlations : H-3eq—C-4., H-3ax—C-2/C-4/C-1",
H-2—C-2'/C-6'/C-1", H-6—C-8/C-10/C-5/C-7, H-8
—(-6/C-10/C-9/C-7. H-2'/H-6'—C-1'/C-4", H-3"/
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Table 2. 'H- and "“C-NMR spectral data of compounds Ill and IV

M (chioroform-d) V(DMSO-d)
C SH XS St écC
2 533 (dd, 27, 134) 7895, d 555 (dd, 31, 128) 7832, d
3eq 276 (dd, 27, 171) 4314, ¢ 278 (dd, 31, 17.1) 4203, t
3ax 307 (dd, 134, 17.1) 319 (m) -
4 19612, s 19690, s
5 - 1164.09, s - 13082, d
6 605 (d, 18) 9511, d 612 (d, 18) 16288, s
7 - 168.02, s - 165.28, s
8 602 (d, 18) 9427, d 615 (d, 18) 9548, d
9 16289, s 16245, s
10 - 10310, s 103.24, s
1 - 13045, s - 13034, s
2 730 (d, 86) 12795, d 743 (d, 85) 12822, d
3 686 (d, 86) 11567, d 696 (d, 85) 113.89, d
4 - 15618, s - 15947, s
5 6.86 (d, 86) 11567, d 696 (d, 85) 113.89, d
o 730 (d, 86) 12795, d 743 (d, 85) 12822, d
OMe 378 () 5567, s 376 (s) 5514, s
OH 1199 ($) 1199 (s) -
1" 493 (d, 79) 99.04, d
2 322 (m) 7299, d
3" 339 (m) 7705, d
4" 315 (m) 6954, d
o 327 (m) 7628, d
6" 345 (m) 6057, t

365 (dd, 49, 98)

¥ the same as Table 1.

H-5'-C-1"/C-3'/C-4'/C-5". OMe—C-4". NOESY

correlations @ H-3/H-5'—-0Me, H-2'/H-6"—H-2.
2.6.3. &=

9] F-3-5 FEEZHE 392 M (116 me) S o
‘Z]O]‘ME}.

White powder, DSA. FeCls : %4, EI-MS m/z :
286 (M. base ion). 285, 193, 180, 167, 166. 138,
120, 95. 'H- and ""C-NMR data: Table 3. 'H-'H
COSY correlations : H-3ax—~H-3eq/H-2, H-2'/H-

6'—H-3"/H-5". HMBC correlations : H-3eq—(C-4,
H-3ax—C-2/C-4/C-1", OMe—C-7, H-2—C-1'/C-2
/C-6", H-6—C-5/C-1/C-8/C-10; H-8—C-6/C-7/C-
9. H-2'/H-6'—C-1/C-3"/C-4'/C-5". H-3'/H-5'—
C-1'/C-2'/C-3'/C-4'/C-5"/C-6". OH-5—C-5/C-6/ C-

10. NOESY correlations : H-6/H-8—~0Me.
2.6.4. 3tetE IV
el F-15~F-17 2854 A48 2484 o

17
Fale] de AAN EH(1.27 9& CHCl-MeOH



Table 3. Antifungal activites of compounds isolated from the heartwood extractives of P. sargentii

hyphal growth inhibition rate (%)"

compound” G F C T T T
cingulata  oxysporum  parasitica versicolor palustris viride
prunetin 190 262 143 524 107 274
angophorol 71 131 56.0 310 357 167
sakuranetin 155 202 268 238 155 333
isosakuranin 143 214 71 310 48 24

Y 100 pg/ml of each compounds was added

(14:1, v/v)& &8l 2 & silica gel column (4.5
X 45 cm) & o]-&3ted 100 ml ¥ §&A1A 3071<) ¥
HES dden, UV B4 43 3749 BEE(F-
15-1~F-15-3) 8 Uglon o] F F-15-1 E8E&
252E IFE NV (44 mg)& @&t

White powder, DSA, FeCls : %4, EI-MS m/z :
448 (MY), 286 (M"-162, base ion), 256, 179, 152,
134, 121, 73. 'H- and "C-NMR data: Table 3.
'H-'H COSY correlations : H-2>H-3ax, , H-1"<
H-2", H-2'/H-6'<H-3'/H-5". HMBC correlations :
H-6—C-5/C-7/C-8/C-10, H-8—C-6/C-7/C-9/C-10,
H-2'/6'—(C-2/C-2/C-4'/C-6". H-3'/5'—C-1'/C-3"/
C-4'/C-5", H-1"—C-7, OMe—C-4". NOESY corre-
lations @ H-3eq/H-2/H-6'H-2, H-3'/H-5<OMe,
H-1"—H-6/H-8.
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(prunetin)

AbH LR o] ARl e] EtOAc 7HE R A gk B
2 Qojz SFE [ & TLCA FoAE 9 Uz o
AX ™, DSA, FeCls 59 FAnkgolA $4E& et
yiglth 33E 19 EI-MSolAME Exloj Iz
M")7F m/z 284 ol1em, F82 o] peakZ2A=
255, 166, 138 %< uEhgi=dl, ©]& RDA (Retro-

Diels-Alder) Aol 71813} A2 2 flavonoid 33
29g At 9th(Markham, 1982). %3 'H-
NMR 2#HEzdME § 8209 1 HY AH3l=
singlet®] Al1d-& AYAHQ isoflavonoide] Fz9
2999] protonell gt 8 6.89 E & 7.45 o 1}
el 4 Holl sildsh= 2712 double doubletd] AL
@& ortho (J = 11.6 Hz) ¥ meta (J = 2.7 Hz) 2
gol| 7]¢18}= protonl® &EE 19 HFEFE T
ol 1, 4218 AR EAE JeR 3 vt 1E]
i 8 3.919 singlet A2 WE27]9) protond
Asstg =, o= NOESY spectrumol 4] H-89] <}
H-6%19] proton#e] Azl EAE Ao
» HEA77L 1999 gad dFEHe dve AE
& 4 ATt 33HE [ 9 PC-NMRel X g4 1674
o] Nade] yelton o] F 5 15453 2 & 124.19
o} A2YL isoflavancne HETx9 C-29 ¥
C-39)9) exo) 247t A%srAth( Agrawal, 1989).
olabe] BAAz ggE 1-& 4’ 5-dihydroxy-7-
methoxyisoflavone, prunetin®. 2 EAE]}
(Fig. 1). o] 31852 Pterocarpus soyauxii Al

=

Ax wfgYgck= Bast dvk(Barend ef al,
1987).

3.1.2. 382 1l (angophorol)

HAe 2Ry Aoz deEH| sEE O

DSA, FeCly 59 3 85hgoll 4] & vheb o 24
=4 SRS AAbstar 9ov, EFMS 29E

Aol = M7 m/z 2868 VERQLT. 35HE T 9



prunetin (1)

angophorol (i)
sakuranetin (lll) : R,=Me, R,=H
isosakuranin (IV) : R,=Glc, R,=Me

: R;=H, R,=Me

Fig. 1. Compounds isolated from the heartwood of Prunus sargentii.

'H-NMR =#E#o|q 2322 § 270 (1 H, J
= 3.1, 17.1 Hz, H-3eq) & & 3.09 (IH, J = 12.8,
17.1 Hz, H-3ax)4l 2789] double doublet®] *-1%d,
83 § 5.35 (1H, J = 3.1, 12.8 Hz, H-2)9 1}t

= 1789 double doublet®] Al2d-2 heterocyclic
flavanone #7%¢9 H-3eq, H-3ax ¥ H-2%19]
proton®ll Z+7} A&t & 3.799 3H T EH=
singlet™ " EA7]d felshs Aoz, 3AgE N9
HMBC &#=E8|A -OCHs2] proton® C-4"¢] &
~%tel WAl peak, 223l NOESY A#HEZHA
H-3" 2 H-5" proton¥}2] 4 peake] &A1& 8]
Fo 2y WEA7]7L BEe] C-4'91 9] gl Ate}
I =

DEPT(45°, 90°, 135")¥¢] 9§ “C-NMR e
HollMe 25 16719 ghh Al o] e gle=d),
o] primary ¢} secondary 47} 104, 183
tertinary ¥ quaternary ©27F 22 74 918 &
g AT 2 § 197.62¢) A1 flavanone
e A 4o velhul= carbonyl 7]l A 7)
date Aoz C-4919] Brho] AL o]y
Az}, 318E I+ 4-methoxy-5, 7-dihydroxyflav-
anone$! angophorolZ 4 9UtHFig. 1).

3.1.3. &2 Il (sakuranetin)

SIHE M WAl Ere BEgon, E[-MS &
AP M= M'7F mz 2868 Welic) sgE

me| 'H-NMR ~=Edo)s mapgae] § 2.763%
8 3.07h JERd 2Hel AdstE 2789 double
doublet®] AlZ1Z2 heterocyclic flavanone #81
9] H-3eq (J = 2.717.1 Hz) ¥ H-3ax (J = 13.4,
17.1 Hz) 19 protone]l 747+ A&t & 3.78¢]
singlet= "IS47]d el Aoz, g5E Mo
HMBC AHEZoA methoxyl 719 protoni C-7%)
9] ghi9be] WA} peak, ¥l NOESY ~#HE o
A H-6 2 H-89 proton#9] 43 peaks YERY O
24 WEA7]7} A C-79 9] grhol AL
S XS] Vel § 11.999] singleti= hydroxyl
71e 7108 Ao E, o= 3§HE M2 HMBCAIA
hydroxyl 719} proton®} C-5, C-6, C-10%] &Aoo
w2} peak s A= M hydroxyl7|7F AES] C-5
9] gl At UL & 5 Aok
BC-NMR 2#EdMEe 2% 167]9] B2 Al
o] YeR L=, o] & § 43.149) Alz1d-2 flavanone
3559 C-399) methylene ¥t A&t 2
9o 5 103.10, & 130.45, & 156.18, § 162.89, §
164.09, & 168.02¢] A€ quaternary ¥ael
71¥8tE Aoz C-10, C-1', C-4'. C-9, C-5 2 C-7
9] giel 2+ AL AHHarborn & Mabrt,
1982). o|/del A3}, 3}gHE M2 47, 5-dihydroxy-
7-methoxyflavanone$] sakuranetin®.= 54 = At
(Fig. 1). ©] 3%E< Ophryosporus floribundus,
Baccharis concava SoNA%E &8 HYthe H1vt
ATHT. Cecilia & Castillo, 1990: Zdero et al, 1990).



Table 4. Free radical scavenging activity of compounds isolated from the heartwood extractives

of P. sargentii

free radical scavenging activity (%)

compound
100 pg/ml 10 ug/ml
prunetin 15 0
angophorol 231 0
sakuranetin 120 0
isosakuranin 05 0
butylated hydroxytoluene 874 245
a -tocopherol 940 410

3.1.4. 3= IV (isosakuranin)
wiel PR dElyoldl s V& DSA,

FeCly 5o AAkgo A FA-& Jepdt EI-MS
AAEHANE M'7F m/z 4488, 28| FR oL
peakZAE m/z 286(M*-162), 256, 178, 134, 121
5% yetdon, o] F m/z 286% base ion peak®]
o, BExlololq 1829 glucose’t BElHAH A
< At gk, 83He Vo) 'H-NMR ~#E7
A 8 5.55 (J = 3.1, 12.8 Hz, H-2)°ll Ve}}= 1H
2] double doublet®] Al1d-2 H-2919] protonell 7]
Qlalm, § 4.93 (J = 7.9 Hz, H-1") ¢l doublet A2
g2 g BRpRA FskE okx™ proton?]
H-179l A8t o) sH§E Ve HMBC 28 E
oA ol proton?! H-1"9} aglycone F&¢
C-79 ¥4 99] WA} peak, L8]l 1 NOESY ~#HE ]
oA H-1"9] proton¥} H-6 % H-82] protonie] 4
# peakd) EAEHE 1789 glucose?t C-7919] &
2o Age SFEYE EA%T 5 AN

DEPTH ol 23t "C-NMR 25| &l M §A 22
el Alde] veht it secondary B} 271,
tertinary 47} 1270 18] quaternary ©4&7} 7
Ne SR e o g ARen, o] F & 99.64+%
2ol A 71913k ohew BAE WREl], § 72.99,
8§ 77.05, & 69.54, & 76.289) A1 FHEFZ
oA Feshs C-2, C-3, C-4 2 C-5912] methin &
2ol zt2t A48k tH{Harborn, 1994: Harborn et
al, 1988). o149 A, 33HE V& 5-hydroxy-4'-
methoxy-7-0O- 8 -D-glucopyranoflavanone$l

J5kAtHFig. 1).
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