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Antioxidative Compounds isolated from
the Stem Bark of Eucalyptus globulus
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Abstract - Seven antioxidative compounds were isolated from chloroform and
ethyl acetate extracts of the stem bark of Eucalyptus globulus (Myrtaceae). They
were identified as rhamnazin (1), rhamnetin (2), naringenin (3), eriodictyol (4),
quercetin (5), taxifolin (6) and dihydrokaempferol-3-thamnoside (7) on the basis
of various spectroscopic analyses. These compounds inhibited lipid peroxidation
with [Cy, values of 0.08~30 ng/ml.

Key words - Fucalyptus globulus: Myrtaceae: stem bark: rhamnazin: rham-
netin: naringenin: eriodictyol:
noside: anfioxidative activity.
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siEtE 1 -3 E 12 260, 360 nmojA UV=d

E peakE® WERC] flavonole] AFAQ UV
patterns YelIlx EFMS 3 23 m2z
330914 molecular ion peak® WeRHo] & 313
Bo| Exlgol 330¢& & & ek 'H NMR
spectrum’4e] 6.22 9 6.42 ppmellA #EH 27

Table I. 'H NMR spectral data for 1, 2 and 5 (300

MHz)

No. 1 2 5

6 6.22 (d, 2.1* 6.17 (br. s) 6.19(d, 1.8)
8 6.42 (d, 2.D 6.37 (br. s} 6.39(d. 1.8
2 771(d, 24 762 (br.s) 7.74(d. 2.4
5 6.95 (d, 8.7 690 (d, 8.1 683 (d, 8D

6 7.64 (dd, 8.7, 2.4) 7.53 (d, 8.1) 7.64 (dd, 8.7, 2.4)

7-OCH; 3.80 (s) 3.78 (s)

5-OCH; 3.95 (s)

1 and 5 were measured in a mixture of CDCl;

and CD,0D and 2 in CD;0D.

*Proton resonance multiplicity and coupling
constants (Hz) are given in parenthesis.

Table IL 'H NMR spectral data for 3 and 4 (300
MHz)

No. 3 4

2 532(dd, 12.9, 3.0 5.27 (dd, 12.9, 3.0)
3a 3.08 (dd. 17.1,12.9) 3.07 (dd, 17.1, 12.9)
3b 268 (dd, 17.1,3.0)  2.71 (dd, 17.1, 3.0}

6 587(d 2.1 591 (d, 2.1
8 589(d 2.1 593 (d, 2.1)
2° 7.30(d, 87 6.93 (d, 1.5)
3 6.81(d, 87

5 6.81(d, 8.7 6.82 (d. 8.1

6 7.30(d, 87 6.79 (dd, 8.1, 1.5)
3 was measured in CD;0OD and 4 in a mixture of
CDCl; and CD;0D.
*Proton resonance multiplicity and coupling
constants (Hz) are given in parenthesis.
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9] aromatic methine proton< 1E5° cou-
pling constant 2 chemical shiftZ%€ 2tz
flavonold] 63 8% protono & FHHAUT. E
g 7.71, 6.95 2 7.64 ppme] protonEL 1E9]
coupling patterne2%E 1,2 4-trisub-
stituted benzene2 & AlREATH 21 9 3.80
9 3.95 ppmelA F7§e] aromatic methoxy
protonEe°] #AH U o] REFEE IAR
B 31822 dimethyl quercetin®® IHHE
o}, Methyl719l A@AXE AgrA] DA oFE
A7}, UV spectrume 5338t At §5 peak
wel Wete gasle] ARsirt.” MeOHeIAM ]
Band [& NaOMe #7} 54nm batho-
chromic shiftal® AICl; 714 48 nm batho-
chromic shiftdt RA°] HC1E A/HE W Wt
& g Aoz #EAHo] 5 4'9A 9 hydroxy
7} 23S BolFH 39X o] methoxy7t EAIF
& & & At =3 NaOAc/HsBO; #7M] Band

Table ML 'H (300 MHz) and “C NMR (75 MHz)
spectral data for 6 and 7 in CDsOD

6 7

No- 5 8 5.

2 495(d,1.49* 510, 10.8) R3.7
3 452 (d, 11.4) 458 (d, 10.8) 78.5
4 195.8
5 164.0
[ 5.93 (s) 5.89 (s) 96.2
7 168.5
8 5.98 (g) 591 (s) 96.2
9 102.5
10 165.5
1 128.5
2 7.00 (s) 7.32 (d, 8.4) 130.0
3 6.83 (d, 8.4) 116.3
4’ 159.6
5 6.85(d, 8.1) 6.83 (d, 8.4) 116.3
6 6.89 (d, 8.1 7.32 (d, 8.4) 130.0

Sugar

1" 3.99 (d, 0.6) 102.2
A 3.51 (dd. 3.6, 0.6) 71.8
3 3.67 (dd, 3.6, 9.6) 72.0
4" 3.31 (, 9.6) T3.8
5 4.26 (dd, 9.6, 6.0) 70.4
8 1.19 (4, 6.0) 17.5

*Proton resonance multiplicity and coupling
constants (Hz) are given in parenthesis.
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OH (o}

Rhamnazin R{=CH3, Ro=CHj
Rhamnetin Ry=CHj3, Ro=H

Quercetin  R4=H, Rp=H
OH
HO. (o} O
O )
OH 0]
Naringenin R=H
Eriodictyol R=0H
OH
HO (o} O
OR,
OH o]

Taxifolin Rq=H, R,=OH
Dihydrokaempferol-3-rhamnoside Rq=Rham, Ry=H

Fig. 1. Structures of compounds.
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methoxy7} 23S FAstch metA £ 335
22 353 4~tetrahydroxy-7T-methoxy flavonol
¢l rhamnetin® 2 &4 A},

3182 5-1 3389 UV 2 'H NMR spec-
trume] A<g HIE 1, 29 FAkst9 flavonol
Ade FELS & F AU EFMS spec-
trum &% A3 m/z 3029 ¥4 o2 peakZH
B Babge] 3029 & 4 gom & 'H NMR
spectrum® A methoxy signale] #2&¥#] ¢o}
B 33HE-§ quercetin®. & 53351t

Flavanone#| st&tE

582 3-33E 32 300, 340(sh.) nm <
A UVEUESFAAE vehigion =g -33°
Ax AB=E Yehfo] flavanone 2 fla-
vanonol Age] sgEede 34 + U El-
MS =4 Az} Balgo] 272912 & 4 Jglen 'H
NMR spectrum® %3 23 5.32 ppmollA 4t
%9} A2%3 methine protonc] FZEEHom o]
= %3 coupling constant2FF 3.08 2 2.68
ppmel methylene protonz Z¥3ta UATH.
2 99| flavonoid 3F§E<] 69, 83 proton] 7]
ol8tE 271¢] proton(5.87, 5.89 ppm) % 7.30,
6.81 ppmellA 1,4-disubstituted benzene®l 7|
918l= aromatic protonEe] #AEHJTH olF
proton NMR data¥ flavanone % flavanonol
FFEEY N, BAY 27 B e fla-
vanoneAl 4] x4 3§FES naringenin®© =
T4 F Ay

3182 4-31%E 4= UV 2 'H NMR spec-
trumeo) 3% 33 #1381 flavanoned 3H3E
2 A5} EFMSe] 4 o] 9 2(m/z 288)
2 2y 2 3ghEe] ExlEo] 2889 & F AN
o 3 MBEE 243 A3 -66°22 YEth
'H NMR spectrum< #14¢ 23 B ring2 2%
B 7918l 6.79. 6.82, 6.93 ppme] protonE°]
1.2,4-trisubstituted benzene& F43te] £ 3t
&2 flavanoneAl 9] 313EQ eriodictyol®
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FlavanonolH| st&t&

SEE 6-318E 62 290, 335(sh.) nm *2
A UVStl&4 peakE YER)o] flavanone
< flavanonol A€ 3FELZ FH=HJt. El-
MS &% A3} BA%o] 304U < & Ui &
& 62 'H NMR spectrum #1218k A3} 4,95,
4.52 ppmellA b4 At 2719] methine
protone] A= oM o]5& coupling pattern
o 2RE A3z At 98-S ¢ 4 At =
g 593 2 598 ppmolA flavonoid 3FgE9]
69, 83 protond 719131 2709 protone] #&
59lo0] 1 9o 6.89, 6.85. 7.00 ppmelA 1.2,
4-trisubstituted benzeneo 71913} aromatic
protong°] #FZAF AT} ©]F proton NMR datas
flavanonol 33HEE3 v, 4¢ 23 2 31§
E¢& taxifolin® & 3T 4 lo“ﬂr B 3etEe
MFEE +118%01% T

BlEZ 7-38%% 79 UV 2 'H NMR spec-
trum< 38l Mg A7 34E 67 vl &
A E S Ao T 20004 AFEE e
o] 2 388 3 flavanonoldl 3HEYS &
e 4= 912tk 'H NMR spectrum< 141 2
7} 7.32, 6.83 ppmol A 1,4-disubstituted ben-
zeneo| 7]913H= aromatic protongo] T3
I %e 589 9 591 ppmoiM 27} flavonoid 3
FE gzt 9 71918 protonEe]l BEE
Ak 21 el 510, 4.58, 3.51, 3.67, 3.31, 4.26
ppmol| A Aot A3 protonEe] #HEE QoM
3.99 ppmelA 29| anomeric proton % 1.19
ppmolA methyl protone] #Z=ATH F& 'H
Couphng pattern®24%F o-rhamnosed< %

4 AU} HMBC data2] ai2o) el “C sig-
nals< A& 23 785, 83.7 ppmellA 4tAs}
2%k 2702l methine B4, 130.3, 116.3, 96.2
(27M) ppmo A sp® methine ©4, 195.8, 168.5,
164.0, 165.5, 159.6, 128.5, 102.5 ppmel A sp?
At g7 BZE QI 2 9ol 102.2 ppmell A
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anomeric B4 2 738, 72.0, 71.8, 70.4, 175
ppmeolA rhamnose®] 294 6H ghaxel] 7]<
3= signalEe]l #EEHACH E=3 3.99 ppme
anomeric proton®Z%E flavanonol®] 3# &
29| long-range couplinge] #2=o] 3H g4
off Bo] AF3tar slee & 5 AU

o4l 'H, “C 3 HMBC data® o] g3} )8}

ZE 4% 23 ¥ 3FEL flavanonol A€
31§89l dihydrokaempferol 3-rhamnoside=
8=t

St - He] AAlE BE SEEEC g
A Ate A GAE A FAeAQl vitamin
Egl &4 d4tEA|9l tert-butylhydroxy anisol
(BHA) 2 probucol¥ Hlwdtd 4o 1
e 50% AA 3 3jHE TEQ ICo 2 YE
WAt (Table V), ¥4 ti25 AHESE 3atalA]
S ¥ 2&s & v taxifolin (6)-2 BHA®ME ¥
slar vit. E¢F probucolel HlE = 24 733t %
Aytatgl A4 A4S Y Y. Quercetind] 8t
=9 rhamnazin (1), rhamnetin (2), quer-
cetin (5) %< vit. EY} probucol ®t} 3~104)
A% e 242 eIt Flavonoid W24l
dihydrokaempferol-3-rhamnoside (7)< 3.3
pg/mlellAl 1Cy 35 YERo] vitamin E Rvh=
obetA| ¢k Hlw A L A AR oA AL vE
We o 5 Ad9dth wEA Eucalyptus glo-
bulus &9 52| ik} &4 F4E2 olF fla-
vonoid AlG el SFEEUS & 5 UAT

2 =

SIS (Eucalyptus  globulus) <3¢
80% MeOH#%ES CHCl; ¥ EtOAcE %3}
of o|2RE T3 FFEN~1E 28], AAT ¥
UV, MS, NMR 5] E2]88hs E2AL 4 &3
a7 P& Boto] 0 F2E et 1 A%
o]&< flavonoid 3TEZAM Z17Z} rhamnazin

(1), rhamnetin (2), naringenin (3), eriodictyol

Table IV. Antioxidative activity (ICs, ug/ml) of compounds 1~7

1 2 3 4 5

6 7 vit. E BHA Probucol

0.3 0.1 »30 0.6 0.3

0.08 3.3 1.0 0.05 0.8
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(4), quercetin (5), taxifolin (6), dihydrokae-
mpferol-3-rhamnoside (NZ A=A} 2zt 85t
EE52] # 7t microsomel] th3t A A}iks)l oA &
A& 0.08~30 pg/ml= =A JeEPton| taxifoline
vitamin E Bt} €53 ¥& gits 45 Vg
il i=

olg=sl
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