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Extractives from the bark of domestic
Fraxinus species '
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ABSTRACT

The barks of Fraxinus rhynchophylla, Fraxinus sieboldiana and Fraxinus mandshurica, ash trees
grown in domestic, were collected, extracted with acetone-HO(7:3, v/v) and freeze dried to
give some dark brown powder. A portion of the freeze dried powder was chromatographed
on a Sephadex LH-20 and a TSK 40F column using a series of aqueous methanol, ethanol
and ethanol-hexane mixture as eluents. Some spectrometric analyses such as NMR and
FAB-MS including TLC were performed to identify the structures of the isclated compounds.
The bark extractives contained a large amount of coumarin derivatives in addition to a small
amount of ester compounds.
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The bark of Fraxinus rhynchophylla and Fraxinus sieboldiana contained a large amount of
coumarin compound such as aesculetin, aesculin and fraxetin, and a small amount of ester type
compounds such as ligstroside and oleuropein. However, the bark of Fraxinus mandshurica

coatained only a small amount of ester type compounds.

Key word : Fraxinus rhyncophylla, Fraxinus sieboldiana, Fraxinus mandshurica, bark, extractives,

coumarin, ligstroside, oleuropein, ester compounds.
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2.4.1 8= 1 : Aesculetin{6, 7—dihydroxy
coumarin}
Ry : 0.67(solvent A), 0.22{solvent B}
'"H-NMR(Acetone-d;, &) S62(1H, d,
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J=947Hz, H-3), 6.8(1H, s, H-5), 7.1(1H, s
H-8), 7.9(1H, d, J=9.50Hz, H-4).
PC-NMR(Acetone-d;, ppm) : &103.4(C-8),
112.2(C-10), 112.5(C-3), 112.9(C-5), 143.8(C-7),
145.5(C-4), 149.9(C-6), 151.2(C-9), 162.8(C-2).

242 dE I: Aesculin(6-0-g-D—
glucopyranosyl aesculetin)

Rf : 0.62(solvent A), 0.30(sclvent B)

'H-NMR(3, MeOH-d;} : 33.44.0(6H, m,
glucose), 4.85(1H, d, J=16.9Hz, glucose H-1),
6.19(1H, d, [=945Hz, H-3), 6.74(1H, s,

H-5), 742(1H, s, H8), 783(1H, d, [=9.43Hz,
H-4).

HC-NMR(ppm, MeOH-dy)) : §625(glc C-6),
71.3(glc C4), 74.7(glc C-2) 77.5{glc C-5), 78.4(glc
C3), 1041gle C1), 1045(C8), 112.8(C-10),
1MIUC3), 1164(C5), 144C7), 146.0(CH),
152.5(C-9), 153.2(C-6), 163.7(C-2).

2.4 3. Si¥1E M : Fraxetin{7,8-Dihydroxy—6—
methoxycoumarin)
Ry : 0.64{solvent A), 0.58(solvent B}
"H-NMR( 8, Acetone-d) : §3.88(3H, s, Me-5)
6.23(1H, d, J=944Hz, H-3), 68(1H, s, H8),
79(1H, d, J=942Hz, H-4).
PC-NMR(ppm, Acetone-d) : §57.8(C-OMe),

1021(C8), 112.8(C-10), 1140(C3), 134.7(C6),
141.0(C4), 1412(C5), 1475(C7), 151.1(C-9),
163.1(C-2).

245 B18E IV : Ligstroside
Ry :0.76{solvent A) 2 0.75(solvent B)
FAB-MS : [M+H]" m/z 541
'H-NMR(5, MeOH-&) : 751(1H, s, H-3),

705(1H, d, J=845Hz, H3"), 675(1H, 4,
J=1.25Hz, H-2), 666(1H, di, j=4.69Hz and
JF193Hz, H6"), 607(1H, g J=712Hz, H.8),

591(1H, s, H-1), 42002H, dt, H.- ), 410Q2H, dt,

&4

.y
14

5% #909

Hi- @), 3.96(1H, dd, J=426Hz and J=2.26Hz, H-5),
37(3H, s, COOMe), 281(2H, f [=69711z H3),
2692H, dd, J=49%Hz and J=459Hz I,6),
243(2H, dd, J=210Hz and J=2.08Hz, Hqy-6),
164(3H, 4, Me-10), 480(1H, d, J=7.82Hz, H-1),
340(1H, 4, J=889.Hz H-2), 3.64~3692H, m,
H-3,4), 329~333(1H, m, H-5), 388(1H, 44,
J=753Hz and J=1535Hz, H+6').

BC.NMR(ppm, MeOH-4;) 95.40(C-1),
155.43(C-3), 109.64(C-4), 32.08(C-5), 41.54(C-6),
173.49(C-7), 125.15(C-8), 130.31(C-9), 13.84(C-
10), 168.92(C-11), 10L10(C-1), 75.02(C-27),
78.68(C-3), 71.72(C-4'), 78.19(C-5), 62.99%C-6),
131.15(C-1"), 116.71(C-2"), 145.19(C-3"), 146,50
(C4Y), 117.33(C-5"), 121.59(C-6"), 67.18(C-a),
35.66(C- 8}, 52.21(C-OMe).

2.44 3FE V : Oleuropein

Ry : 0.80(solvent A) 2 0.75(solvent B)

FAB-MS : [M+H]" m/z 525

'H-NMR( 4, MeOH-dy) : 74(1H, s, H-3),
6.96(2H, d, [=8.0Hz, H-2" and H-6"), 6.63(2H,
4, J=836Hz, H-3" and H-5", 598(1H, g,
J=7.03Hz, H-8), 58(1H, s, H-1), 412(2H, dt, H,-
a), 40(2H, dt, Hye), 387(1H, dd, j=4.25Hz
and J427Hz, HS5), 362(3H, s, COOMe),
273(2H, t, =691Hz, H-8), 261(2H, dd, j=4.36Hz
and J=436Hz, H.6), 2.34(2H, dd, [=9.30Hz and
FO.XHz, Hy6), 155(3H, 4, Me10), 472(1H, 4
J=7.79Hz, H1), 33%1H, 4, J-852Hz, H-2), 356~
360(2H, m, H3, 4), 324-~326(1H, m, HE),
380(1H, br d, J=11.60Hz, H6).

PC-NMR(ppm, MeOH-d) 95.32(C-1),
155.44(C-3), 109.58(C-4), 32.08(C-5), 41.50(C-6),
17347(C7),  125.15(C8), 13028(C9), 13.87(C-10),
16890(C-11), 10L.04CT), 75.00C-2), 786HC3),
TL7UC4), 7815(C5), 6299(C6), 130.6HC1"),
13130(C2"), 11654(C-3"), 157.32(C4"), 11654CSY,
131.30(C6"), 67.20(C @), 3542(C- 8), 52.22(C-OME).
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838V : R=OH
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gzt WBe 89, due 749,
NEe-H4 TgAL AgsteTh of BB A
it he BEee) daAHYon o HYE
2 IDTLCE ol &3] BY EAs A5 2 3
1% ¥ NMR % FAB-MS¥4& st 4%
@ 7z APssc

31 3821

Aesculeting UVAlelAd A3 Zlog n
ol AMAAE FHeE &S AL Ry
e 0.67(solvent A)9} 022(solvent B)oldrt
o] sgEL Frihy JEEAHAE AT U
o0 ez 7H Vi YAl OH7|7L el
R FHeolth

"H.NMR 28 Eds]x H-58 HS8L ¢

o

T F27F 8171 W&ol couplinge] Yeirtx
Fonz 7lppmd 68ppmel A z}z}t singlet
o2 Ugu: 9lew H5E: C78 OH7%
C9¢] QAdsto] e 4o Fgoz HEE
ot upfieldsjo] yehvby Qg =% H-3xz
H-4= A 22 couplings] 2|s)A 6.2ppmz}
79ppmel A doublet signalg Uz glen
ol®}  coupling AE 9478 9.500)¢t}
(Silverstein et al,, 1991).

“C-NMRAHEZ L Folgde A8 HQ peak
g Yo A 53] G333 C471 25 AY
o& o]foiA] Um C-29 carbonyl?l7} A Y
Hol 217] wjF conjugationZ 7t YolutA
C4v 1455ppmo = downfieldg)9lm C-3&
112.5ppm2 2 upfieldH¢] vl Ued 1
W9 A]e A7 Qiokd C33 Cae Zz
1293ppma}t  1507ppmoiA  UeltA "o}
(Silverstein et al, 1991). % carbonyl7|7} 3
o e C2u 1¥ Yo de Ai9
dFoz A 1628ppme E  upfield s of
etttz glen OH77l Bo] gle Co3
C-7& zZtzh 1499ppm 143.8ppmell A signal &
HeER L e §4& BoFn JelKayser et al,
1995). 471 Z¥Ee] e C59) C8& 7zt
1129ppm¥} 1B4ppmelA signalS 31 gloo
quarternary ©4:9] G99} CG10& z}zt 151.2ppm
3 1122ppmo|A vz 3lc) neoflavones] 7
4+ G339 C4v= BE 1M0ppm3} 155ppm 2ol A
vehubs  carbonylz|7t AfE]e] v C2e
160ppm 2ol A veld 18)n C68 4
7t Aol 99 112ppmy-Zei A gl OH
717t %2 AS 148ppm¥ oA ehdoh
{Agrawal , 1989). |2 aesculetin®} frAl%E
e8] peakE RoF D o}
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Aesculin #42] AFA AEE UVYH
Holz Ag Zdoz Jelgn dHAd=
@doz PEF slgen olm Righte
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0.62(sotvent A)9} 0.30(solvent B}o]git}. o]
HPEe TFE aesculeting 71E2FHL FY
sy Ae]H L&  aesculetin®] -6 )9
glucoseg] C-1'¢] -C-O-C-4¥E 3 Use
Aol

'H-NMR A3 EHE aesculetindt A2 F
g% g Rolm ok EFAHY AL
34-4ppmIA A glucose FAES BT
peakzl velya ded 538 glucose H-1'&
4.85ppmol| 4 doublete 2 et oy
o] AL C-69 glucose H-1"H o] ZHFEES
gy F2 APFHA FAZEA olof coupling
A4 e 1692 yeich. A-D-glucosides
F2d B A AEE s e HI S
A Moz 45ppmiE2A downfieldso] o
Ehbn & 5709 $4EL 3~4ppmi-2oA
2737 Jebvck(Harborne, 1994).

BC.NMRY A aesculeting} S HAE
Geh 2 k. @A 60-80ppm K-t BH
H¢l glucosed] ¥4 peaks} eI Qledl
HE §4¥ ringd ¥4 o downfields o
vehts Age] itk mhetA  glucosed
C2, ¥ &, 5& 70-80ppm¥ToE EF
downfield=j o] e gl= HER ] free’d
He]l & C6L  downfields]A] @n
625ppmal| A upfieldsle] Vet Sle &
¢ Rolx: gltHSilverstein, 1991). 53] ZA{3
CrIe AgHer 974ppmolA el EH <
e AL C1'¢ aesculeting® C-67% &
=] 917 W& 1041ppme g downfield
go  dehte Aol E  Heln  Add
(Agrawal, 1989). ¥ @& & FHo U
9l= OH7|el ¥&oz upfieldso vehite
Ago] 9k welA aesculetingt aesculing]
C8& (79 OHZM9 wFPozm
103.4ppm3 104.5ppmo = upfield¥o] &t
a2 gden aesculeting] C-5% 1129%9ppme
2 upfieldse] YEIRT aesculing] C-5&
116.4ppm 2. 2 downfields o] ez Ao

A

ol A2 glucoses} aesculin®] C-6¢fl HE =
Qtke ZAeltk Uoix]  aesculin@ 4S9
peakE aesculetin®} #4138 FHE JER
At
3.3 SetE

Aesculetingt I EFHUFT FAHELEE
olRE o2 UVHIZME Adzgdozn

Bgon wtAds Fdoz wrgS 34
T oju) RS 0.64(solvent A), 0.58(solvent B)
olith. o] B E L aesculetinF VBRI AL
=o5ln] Ao]HL aesculeting] C-69] A4
methoxyl7]7} AT stz i C-8¢] OHY
7t A%E 3tz e Holth

'HNMRAHBEH L aesculetindg} Y& §
HE Bolxm 3t @] 3.88ppmelAl HH A
o} methoxyl719) peakr} ueh}a =d o
Aol C-84A< AFPstn Avde AL EF
7.1ppm¥Zol M Yehtol 3 aesculeting
H-89] peak?t Holx] ¢e ZHe=2 4 5 2
dct. 8 68ppmE2ol H-57} singleto
2 Jeuz gdoen H-33 H4e Mzd
couplingoll 234 6.2ppm¥} 7.9ppmof A z}
2zt doublete 2 uEhti Aed o|d g
coupling} 4= 9.448} 9.42% ¢} Pelagonium
Sidoides2 28] @] ® aesculeting] C-6% %] o]
methoxyl7]7} A @¥ #H3E2 H-NMRAY
EA 386ppmio] meyhoxyl7]9] peak
7t Jehdn 6.02ppmst 7.85ppmol A H-33
H-42] peak?} Wels 6.84ppm3} 6.59ppmea]]
A H-8#% H-57} JEidcin 2xndged o
e peak¥ el YABI cHKayser et
al., 1995).

BCNMRAHEZ HA} aesculeting} FYF
e) o] peakE HoFEx gtk HA 578ppmy
24 A A mehoxyl7] 2 peak?} Holal gl
2™ o] methoxylzl7} dfd C82 HF
104ppm ¥2o) A yehlob shol 141.0ppme
2 downfield Heold yehlzn e ALZ
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methoxyl7}7} C89) 2ol A%td S #4354
& 4 212t} neoflavone?] 7% C8d 4
)} AYse) Yow BE 104ppmol M e
un OH7|7b €0 A& A+ 156ppmelA
GEbdT T 3} 9 tHAgrawal, 1989). @® C-3
I C47 olFHFeR o]RolA gln C-29
carbonylZ]7t  AgE N7 o 7 of]
conjugationZ 77} YojupA C-4e= 141.2ppm
2 & downfields|dx C-32 1140ppmo g
upfield¥| o] vtebubar gl E3FF carbonyl?]
7b Z2gEel g C2e 1 94X s 4
29 9oz Qs 163.1ppmOZ upfield
¥ol etz loes OHZIZE o] 3=
C-63} C-72 Ztzh 134.7ppm3} 147.1ppmoil A
vhebESL QlT}. Pelagonium Sidoides2 €] C-6
A methoxylZl7l ZA¥E AT E9
PCNMRA"Ed A C33p C4& 43
113.3ppm3} 144.6ppma) A el T carbonyl
717} Ag8® C2% 1609ppm, 21 CT7L
145.6ppmell A4 ueldtin d93igded o]zl
fraxetin®} FA}3}7 ©X] methoxyl7l7} ZEH 6
9 gAE 1519pmeE downfieldde] vheh}
€ #e)F & Beolxm gith(Kayser, 1995).

3.4 AEEV

o] 3}EL UVielA #ae o spotd
ey ¢l en] vanillin #5894 #3382 o
ottt R= 0.80(solvent A)9} (.75(solvent B)=
Aol %2 A olFEs RATh
FAB-MSE o| 8% Eag AL [M+H] gto]
m/z 5259t} o] §ES FAFHL 542 A
%ol FAB-MSEAHE 4AAFHIPeEZ m/z
5250 £ I AAE F=4 YXIUT

TH-NMRe A H13 H-3¢) signale 2133
G2 9] glonz A7 SSppm3t
74ppmell A HelpeakE vlehl 1 9t H-3&
F Ae H-69l2] coupling2® 3.87ppmel A
double doublet peakE Holx o™ H-6%
dAFEHG G st H-592] coupling

2.2 26lppm¥ 234ppmeo A F 2 double
doublet signal&& el ot §#3H H-8&
H-108]  methyl7} $=4-2}9] couplinge &
598ppmefiA] quartet signal€ F3 ¢ltl H-10
9] methyl71& 1.55ppmollA doublet signal-
#3329 ester7]9 methylZ?]E 3.62ppmel
A 4 peakE F3 Sith #8 H-o 9 % 7
o Fie YAshErAQ Aojd] 7|ddef H-
£e 429 couplingeZ 40ppm B
412ppmel A ¢ double triplet signalg
ey H-8v 273ppmels  3jle
triple signal& He|x ik HWEEE phenol$
2 H-2'# H-6" ¢ H-3"% H5"% 5 /19 u
425 ¥dern  gloo 2zt
696ppm3} 6.63ppmeiA] ortho coupled 7§t
doublet signal& el Sicl{lnoue et al,
1982; Sutarjadi ef al, 1978). f§-D-{+)-glucose=
3.22-381ppmAlelals  EFHe  H.NMR
signalE g 1 1o 472ppmeilA  doublet
H-1' signal& F3 g)tiHarborne, 1994).
o]4zt & 'H-NMR spectrum& Damtoft
Sd o8] Hag Ligstrosided} Y3tz 3}
o

1

gL

PC.NMRE 'H-NMR¥} %3 3§89
spectrums YERN 2T WA methine® 41
C-12 95.32ppmel 4] signal& Rojx gler 2
F Aoz AFAH C3 T C4c 15544
109.58ppmel| A signald Ye gt C5 2
C6& 32083 4150ppmold £ 7le] peakE
F9th. carbonylgA 9 C-7& 173.47ppmedl M
EFHQ signald F3on Toi 2% A
2 FF3n A= C8F C9= 2t 12515 2
130284 % 7|8 peakE Holx lov C8
s Agstm e methyl7le] C10e
13.87ppmell A &}i}e] signal® He|lm glch
ester7| & ¥ v EYE carbonylEa
¢l C-118£ 168.90ppmell M signal® F3 §le
o el AT Ude  methoxylgiA =
52.22ppmol A peakE Beoln ik $H C-a
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2 C-8%0 F 712 methylene®4ve 24z
67.20 2 35.42ppmoll A signal& F3 3}

T IS HEPHe C2'79 C6 P CI
FC5'Y F oA AERE T e
o] ol&2 Ztz}t 131.30 ¥ 116.54ppmo A &3
A signalEL Bolm gom £4F XE
331 Y& C4"L 157.32ppmol Al peakS L}eb
Y 9le quarternary 49t C1'g
130.64ppmol| A signalg F3  ¢lch{Agrawal,
1989; Harborne, 1994; 1982;
Sutarjadi et al., 1978).

8 -D-{+)-glucose®] signalE2 101.04ppm<]
H C1'Y signale Holx glom iz @

Inoue et al,

5& 6299~7869ppmel M 5o EFHq
glucose 8] signal& Heolit gith
ojp & PCNMR datar 'H-NMR

spectrum® o}A7}R 2 Damtofts o] ol
FEF N E (Fraxinus  excelsior}2] F &gl A
28 ligstrosides] NMR datas} dA)stz gl
o},

35 3EV

HEVE UVAded s zt4e] oy g9
£ BA¥ & gUen wvanillin-HCIY 4 2 of
Ao g ygE gl Ras 0.76(solvent Ajat
0.75(solvent B)Z A & 174 A a3
% & UEhIQTH FAB-MSe) o8 2
BMe [M+H[ gol 54124 9Fo]& FAB-MS
of o3 ¥AL XL ol HUEY U BAT
o] #24x & /A7 TEE EAF g A3
a5k

'H-NMRo AN &= SPENS U3 spectrum
& Hojx glov ©x] HIE s F 7
9] OHZIZt 943t X 3FE catechold e 2
HEE 22E AUz JEE Jehgsid
H-2"2 H-6"#2] meta couplingsl &3}y
6.75ppmol 4] doublet signal® F1 glon
H-5"%A]  H-6"%2] ortho coupling® 2
7.05ppmol 4 doublet-g bl ik EF

5% 432

4

4»

H-6"g H-5" H-2'#l9] ortho @ ineta
coupling© 2  6.66ppmoilA] double doublet
signal & eI 2 dH{Inouye et al, 1975 Inoue
et al, 1982).

BC.NMRe A% 'H-NMR spectrums} v}z
7tA2 APEVY FYT g4 signaleg g B

al
=

olm fev Huh BwFE Hsge @i
spectrum©] catechol®eje] Izl odx3e
YIS, & C1'e 13115ppmel A
quarternary§t4-2]  signalZ Heo|m gloir}

C-2"& 116.71ppmeil 4] signal& 1tehyg]on
FA71E A e F oY @49 C3°
3 C4"& 74z 14519 2 140.50ppmel A =7
el peakE FUT. =3I C5 F C6'w
11733 2 1215%pmell T 72 signals F

o] eV EAstT UAd F A9 dAe
a7F EA%A 41 US5E Heln g

(Agrawal, 1989; Harborne, 1994; Inouye et
al, 1975; Inoue et al, 1982). ujz}r] o] &<
€% Damtoftze] s xHodE #H s
oleuropeing] NMR data®} o x|&lx A}

2 EFHUTe} HEF
HLRo A ligstroside 2}
oleuropeine] FEHo 2 tral ot

B 294 HE whel o] EFH T HE
FHUFe s Fuld 3359 aesculetin,
aesculin @ fraxetine] ©e] Hgov esterd
i) 8E 9 oleuropein® ligstrosider} 25
g Hlenw FWuFerE oleuropeinz
ligstroside 5 7FA] #3HETt ©e] HAch

53] aesculetin®] A¢e EFHURY HE
FeElupol A @e o) A FHez g 5
Aed, AolFL EFHAUFAME F£ES
FEAY o 2oz de HAYx HEFrt
5ol Axe cdEelMgo|ERY] EHE F&
Ald g Ao ] Ao
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B2 E¥HUTE +F w25 H ded I§E.

I gFdu Hg%due Sonte
e

Aesculetin +++ +++

Aesculin + +

Fraxetin + + :

Ligstroside ++ + E +
Oleuropein I + + +

gal® ¥ : o+ 05go] 8}, ++ 1 05-10g
++4 1 1.0go] A}

ol 2]of], aesculind} fraxetint T PA g
Hejrt AUAT AR FHER By 5o £
s HHEEel EFAURS $39 Fa 2
FAEYL &4 F AU

SHLHF-o e Fubd 8gEe] gl A
oz Uelden oleuropeind ligstroside?] o]
obd Z2]8tA] 3 FFHEL TLCHH A &89
g A7 WE doez A& 4dgo
T Eojol & o),

4 &

& FHus 2gin eduR
o F2 xff—i} % Aot EHELY F&
=& 9EE -rlﬁl-ai a4 E’LEU}EZLEHEI
EREE CREE S EEPREE ST
¢ 22489 drEe Toa FEA B
2 FAHY  dslevt  ligstroside @
oleuropein®} #& Agke] JdiH=Y FHFE
= EgHo UG olE odxH=¥ HHE
& ojv]  Fraxinus excelsior, Fraxinus japonica R
Fraxinus griffthiT 2] 4FdA ©waxo] bvad
by ot Fraxinus rhynchophyllas) e 2
FollA Agoz g}

yHEo] SHuRY A4 Fuld fEA g
& gelE=A gekn ligstroside) oleuropeingt
o] &%FoZ @a) HE Aol Yehhid

¥, 2ohUF HYETHE D oF esters
Wl SHEEe] U 4B 2 el Az
Ug A7E o}H PFH AYozs Fud A
I PE BEF ALY BLHY oL 9
3 goz olzd) #F ATE YsojHe} &
Aok,
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