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Chemical Components from the Stem
Bark of Rhus javanica L.
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Abstract — Seven compounds were isolated from the n-BuOH extract of the dried stem
barks of Rhus javanica L. On the basis of physico-chemical, spectroscopic evidences and
comparison with authentic samples, the compounds 1~7 were identified as gallic acid (1),
methyl gallate (2), scopoletin (3), scopolin (4), 1, 2, 3, 4, 6-penta-O-galloyl-B-D-glucose (5),
orcinol (6) and orcinol-B-D-glucoside (7). Among these compounds, scopolin, orcinol and
orcinol-B-D-glucoside were isolated from this plant for the first time.

Key words — Rhus javanica 1; Anacardiaceae; gallic acid; methyl gallate; scopoletin; scopo-
lin, 1, 2, 3, 4, 6-penta-O-galloyl-B-D-glucose; orcinol, orcinol-B-D-glucoside.
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HEME - 2 AP AN BT Rhus jav-
anica L)ye 1996 7¥8 SEOS ol A
o AL 2 F FYE S5, AEst AMg-st
Ak FEL FENEw ofgfE FEAHY R#s)
32 JTHCBNU-96007).

AEI7] o A2 — 83L& Biichi (Model B-540,
SwitzerlandA o] §3E5H71E ARSI e BAs
A gt IRE FTAR-300E (Jasco)=, UVe
Jasco V500 UV/VIS Spectrophotometer (Model LE
599, UK)E, FAB-MS+ Tendem mass spectrome-
ter M S HX-110/110A (EOL, Japanye AR5t
'H-NMR ¥ ®“C-NMR%: Bruker (Model DPX-300,
Germany) 2 Varian Unity 300 spectrometerS Arg
3k 4319 Column chromatography& A&
Sephadex LH-20 (20-100p, Pharmacia Fine Che-
mical Co. Ltd), MCI-gel CHP 20P (75-150p, Mi-
tsubishi Chemical Industries Co.), Toyopearl HW
40F (30-60u, Tosoh Co., Ltd), Silicagel (70-230
mesh, ASTM 9385, Merck) ¥ Polyamide C-200
(74-149, Wako pure chemical industres. Ltd.)2
AREEIAT. TLC platee Kieselgel 60 F,, plate
(0.2 mm, MerckyS AMEsIHom Alef 2 gue
N8 55 T 19 AR ARSI

FE ¥ 22l - 24% F7 49 1.8kgs Al
Asle] 4204 MeOHZ 638 ¥IE-F:E317, o|&
55 35te] MeOH extract 330g& At o]
MeOH extract® £l d€121% CH,CLE £&35}
3, 828 A n-BuOH=Z £33}t n-BuOH=
& F5sl] 125g9] A2~E A F, Sephadex LH-
20 columng ©]83ld H,0-MeOHZ gradientZ &
217502 82AA i fraction® 2 F-E59r). Frl
ZRE%E MClgel CHP 20P (H,0-MeOH gradi-
ent), Sephadex LH-20 (70% EtOH) 2 silica gel
(CH,Cl,: MeOH : H,0=80:20:2.5) column chro-
matographyS WHZ-AAI31] compound 49 7& ¢
Ktk Fr2E2FEe wA WA JREQ
compound 1& 33l AIt$F Toyopearl HW
40F (H,0-MeOH gradient) column chromatog-
raphyE HA|3kd compound 28 A ALsA
Silicagel (CH,Cl,: MeOH = 15:1) column chro-
matographyS WFE-A|8)3ld compound 33} 68 T
254t Fr. 52%EE Sephadex LH-20 (70%
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EtOH), Toyopearl HW 40F (H,0-MeOH gradient)
2 Polyamide C-200 (H,0-MeOH gradient) colu-
mn chromatographyS HHE-2A3td compound 55
Gl skt

Compound 1- 73424 (H,0), mp 249-
251°C, FeCl, teste]l AdA, IR v max"oem™:
3300 (OH), 1654 (CO0), 'H-NMR (acetone—d,+D
,0, (B00MHz)d :7.09 (2H, s, galloyl-H), “C-
NMR (acetone-d,+D,0, 75MHz)d :109.8 (C-2,6),
121.8 (C-1), 1386 (C—4), 1458 (C-3,5), 1685
(COO0).

Compound 2-XE% (MeOH), mp 198
199°C, FeCl, testo] 24, IR v max cm’:3368
(OH), 1696 (COO0), 1618, 1535 (aromatic C=C),
"H-NMR (acetone-d,+D,0, 300 MHz)S :7.06 (2H,
s, galloyH), 376 (3H, s, COOCH,), “C-NMR
(acetone—d,+D,0, 75MHz)d :51.9 (COOCH,),
1096 (C-26), 1213 (C-1), 1387 (C-4), 1459

(C-3)5), 167.6 (COO0).

Compound 3 -9 A44A4d MeOH), mp
185-188°C, IR » max**cm™:3338 (OH), 1701 (o~
pyrone C=0), 1608, 1560, 1508 (aromatic C=C),
1141 (C-0), 'H-NMR (DMSO-d,, 300 MHz)S :
381 (3H, s, —-OCH,), 621 (1H, d, J=9.6Hz, H-3),
6.77 (1H, s, H-8), 721 (1H, s, H-5), 790 (1H,
d, J=96Hz, H-4), “C-NMR (DMSO-d,, 75M
Hz) & :559 (-OCH,), 102.7 (C-8), 109.6 (C-5),
1104 (C-10), 1116 (C4), 1443 (C-3), 1452 (C-
6), 149.4 (C-7), 151.1 (C-9), 160.5 (C-2).

Compound 4 - #3327 (MeOH), mp 219-
221°C, IR v max"“cm™:3463 (OH), 1701 (o-py-
rone C=0), 1618, 1560, 1508 (aromatic C=C),
1082, 1042 (C-0), 'H-NMR (DMSO-4,, 300 MHz)
8 :382 (8H, s, -OCH,), 508 (1H, d, /=7.5Hz,
gle. H-1), 632 (1H, d, /=95Hz, H-3), 7.16 (1H,
s, H-8), 730 (1H, s, H-5), 796 (1H, 4,
J=95Hz, H-4), “C-NMR (DMSO-d,, 75MHz)$ :
560 (-OCH,), 103.0 (C-8), 109.7 (C-5), 1122
(C-10), 1132 (C4), 1442 (C-3), 1460 (C-6),
148.9(C-7), 1499 (C-9), 1605 (C-2), 996 (gl
C-1), 73.0 (gle. C-2), 76.7 (gle. C-3), 69.6 (glc.
C-4), 77.1 (glc. C-5), 596 (glc. C-6).

Compound 42| #M7t+=&35 - Compound 4
(10 mgyg 5% H,S089 o] 90°CollA 54
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7+ BFYAANT ice waterS 713] WSS &3
Al71a EtOAcE FZF3I9 Tt EtOAcZ oA sco-
poletin® FE3 7 coTLCEI Eolsty, B3
g2 BaCO,E2 335 MEsHe 93 #Yd9
BaCO;& A3l A|ASIL 535F glucose: HF
Z A co-TLCER &elslsint.

Compound 5- &3+ ZAPEZL mp 193
195°C, FeCl, testoll A4 IR » maxem™:3380
(OH), 1701 (COO), 1618, 1458 (aromatic C=C),
'H-NMR (acetone—d,+D,0, 300 MHz)8 :4.45 (1H,
dd, /=36, 12.5Hz, glc. H-6), 5.75 (1H, t, J=9Hz,
ge. H2), 58 (H, t, J=9Hz glc. H-4), 6.12
(1H, t, /=9Hz, glc. H-3), 636 (1H, d, J/=8Hz,
gle. H-1), 7.07, 711, 7.14, 7.16, 720 (each 2H,
s, galloyl-H), “C-NMR (acetone—d;+D,0, 75M
Hz) 8 :652 (gle. C-6), 715 (gle. C—4), 739 (glc.
C-2), 75.6(<2) (glc. C3,5), 95.6 (glc. C-1), 1126
(galloyl C-2, C-6), 1209, 1215, 121.7 (x2), 122.7
(galloyl C-1), 141.8, 142.2, 1423, 1429 (galloyl
C—4), 1480 (galloyl C-3, C-5), 1681, 168.8,
169.0, 169.2, 169.8 (COO).

Compound 52 7135 — Compound 5 (10
mg)S compound 49 Z-& HPHO R 2 g dlo
EtOACE 2 2RE gallic acidEs ¥Z3 4 co-
TLCa}] &}ls}lw, %‘:‘ﬁgil‘%\ﬂ%:— glucoseE %
F4 A co-TLCEF gl

Compound 6 — %‘r%}éﬂ—“#xéség"%‘ mp 95-97°C,
FeClLol 344, R v max®cem™: 3309(0H), 1603,
1483(aromatic C=C), Negative FAB-MS my/z: 123
[M-HI*, 'H-NMR (DMSO—d,, 300MHz)S :2.10
@H, s, CHy), 601 BH, s, H-2, 4, 6), 903 (2H, s,
2x0OH), “C-NMR (DMSO-d,, 75MHz)d :22.1
(CH,), 1005 (C-2), 1079 (CH46), 1400 (C-5),
159.1 (C-1,3).

Compound 7 -4 Eo mp 121-123°C, IR
v max cm':3369 (OH), 1624, 1593 (aromatic
C=C), 1173, 1080 (C-0), Negative FAB-MS m/z:
285 [M-H]", 'H-NMR (DMSO—d,, 300MHz)¢ :
217 @3H, s, CH,), 3.13-329 (4H, overlapping m,
gle. H-2 to H-5), 3.49(1H, dd, J/=2.2, 5.2Hz,
glc. H-6b), 369 (1H, dd, /=13, 1.6Hz, glc. H-
6a), 4.74 (1H, d, J=75Hz, glc. H-1), 626 (3H,
m, H-2, 4, 6), “C-NMR (DMSO-d,, 75MHz)¢ :
213 (CHy), 60.7 (glc. C-6), 69.7 (glc. C—4), 733
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(gle. C2), 767 (gle. C-3), 770 (ge. C-5), 1006
(gle. C-1), 101.0 (CH4), 108.0 (C-6), 109.8 (C-2),
139.3 (C-1), 158.1 (C-5), 158.6 (C-3).

Compound 72| &7F=E3lf - Compound 7 (10
mg)< compound 49} & WO R Aty
EtOAcEL ERE orcinol& ¥EF3 A coTLCSH
of elEly, B BHOZREE glucoseE FEH
Sl co-TLCsIe #1314t

#

’é“

|
kJ

P
Compound 1 FAZ} 24 (§4 249-251°C)
2 FeCl, testoll d48& R 785 spectral
data®] EAX9} viw 2 FZEFA] co-TLCA 23]
gallic acid®® A4t

Compound 2= WM& (§4 198-199°C)FA
FeCl, testo]l A& vfeRfal IR spectrumel| 4]
= 3368cm oAl —OH, 1696cm™ A carbonyl”]
1560 2 1618, 1535cm’ol|lA] aromatic C=C& &
A5 & band7t WERE A9 =2 Hol phenolic
acid2 #48tdth. 'H-NMR 2 EZHqE= §
7.06004 2HE 2] singlet signal® § 3.76°4
COOCH,9] singlet signalo] #2&%lx, “C-NMR
2 EZGME galloyl7]9l 31E=+ carbon signalS
A 4= 9d%len, § 16762 A shift¥o] v
Bl carbonyl signal® & 51.92] COOCH.l 7]
213= signal2H-E gallic acid®] COOHel CH717}F
ester A ULES & F UUTh o] spec-
tral data® &3] HES A3} methyl gallateot
AR &2, EEFFH co-TLCE 3] methyl ga-
llate™2 545}t

Compound 3& H3H44 185—
188°C)2. 241 IR spectrumolAE 3338cm™e] hyd-
roxy”], 170lem™2] o, PB-unsaturated ketone”],
1608, 1560 = 1508cm™2] aromatic ©15 2% %
1141cm™®) C-0 F5thell &8 coumarinAl 3HE
de FF&9Y. 'H-NMRAlAE § 3.81904 -0
CH.¢F § 6.21, 7.90914 J=9.6Hz= cis®e] ole-
finic proton®] ZFz} doublet signal® FEE L,
86.77, 721914 Ztz} 1HES] singlet signals
218 & 9t BC-NMRolAM = 210719 carbon
signal® #ad 4 Ia, 6559914 —OCH oA
710181= signals E1EF 4 AT oFe] ZHE
spectral data® %3] FES A coumarinAE

z]A}@XJ( Qo 7<4
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9] scopoletin (7-hydroxy-6-methoxycoumarin) 3
AR R BEF co-TLCBl scopoletin™'®o.2
A8t

Compound 4= #)24 A3AA & 219-221°C)
224 IR spectrumo|AlE 3463cm™e] -OH, 170
lem™®] @, B-unsaturated ketone”], 1618, 1560
2 1508cm™¢] aromatic ©)%5Z2F, 1082, 1042cm’
9] glycosidic linkage7} #2513, '"H-NMR spec-
trum® § 6.32, 7.96014 22+ J=9.5Hz9] cis® ole-
finic proton®| doublet®.2 e} § 7.16, 7.300114
Z}Zk 1HE-9] singlet signals 1T 5 ATt =3
53.82011 -OCH,#} 65.08(1H, d, J=7.5Hz)*14 A
A7 shift®  anomeric proton signalo] W& o]
methoxy” ]9} Bo] Ao} S-S FAHL F AU
, anomeric center?] W|¢l= J=75Hz2 & Aoz
Hol BXAE & & AUtk PC-NMR spectrum
oM F16712) carbon signalS #E3 5= gloH
3 56.0014 -OCH,9] signals} 6 99.6°914 glucose®]
anomeric carbon signals 1T 5= Utk o}d<
71 spectrum data® $83) ZEF 27 coumarin
Al el scopolin (7-O-glucosyl-6-methoxycoumarin)
AXEFAL, AWEEAIA EES EEF co-
TLC3&} scopoletin (3)#} glucoseE &-<13ho]
sco- polin™®e & TzEAsIgT)

Compound 5 BIMEAFEWEH 193-195
C)2A, FeCl, testd] FAE Vel A7keE
ol &3] gallic acid (1)$} glucose?} LoiR2=
glucose?] gallate® 4391t 'H-NMR spe-
ctrumollAE aromatic field®] § 7.07, 7.11, 7.14,
7.16 2 7.209014 z}z} 2HE-9] singleto] #&E 3w,
glucose®] methine ¥ methylene proton signal =
$ 6.3691 1H®2] anomeric proton®] AAF¥ shifts]
o] FFHRLH, § 6.12(1H, t, /=9 Hz), 5.83(1H,
t, J=9Hz), 5.75(1H, t, J/=9Hz), 4.45(1H, dd, /=3.6,
12.5Hz)0llA 47]€] proton signal 3 214 shift]
o] FAEQ) Wk B S¥HE-S glucosed] 1, 2,
3, 4, 6 99 galloyP17} esterdEst IPEE 374
92, anomeric center®] H{$1: anomeric pro-
ton signal (6 6.36)°] J=8HzZ & ZOo=E Ho} B
9= AAslget. “C-NMR spectrumdllxE 24170
9] carbon signalg T 4 Qe § 1681,
168.8, 169.0, 169.2, 169.81* 57| carbony! sig-
nal? 6956004 glucose®] anomeric carbon signal
< A £ YA o) el M spectral dataS F
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23] A3 A3 B3EL 1, 2, 3, 4, 6-penta-O-
galloyl-p-D-glucose®™® ¢} X8R EEFH co-
TLC3l F7 33Tt

Compound 62 E3MEAFEL (34 95-97°C)2
A FeCl, testol] #zb4& eRiSL IR spectrumellA]
£ 3309cm™IA] hydroxy?] 2 1603, 1483cm™l4]
aromatic ©1Z A4S RN F U oH, o]ZHA o]
SJ3FE-L phenolic +EAZ 43190, 'H-NMRe]
A& § 2.10914] methyl proton si; 2 aromatic
field?) & 6.01014 3HE-2| singlet signale <13t
4 Aqk BC-NMRAME 1, 3, 5 A% benzened]
E47 signate AT = UL, § 22.1904 1R
methyl carbon signate 321 4 Ut Negative
FAB-Mass spe- ctrumolAE mz 123904 [M-H]"
7} JERE O B2 molecular weightS 1242 131
t} ol el ZE spectral dataE $13] HES A
B 3358 5methyll, 3-benzendiol¢! orcinol™?
2 g8k

Compound 7& AR (§3 121-123°0)2A,
IR spectrum SIAE 3369cm M hydroxy”], 1624,
1593cm™o|A] aromatic ©15Z23, 1173, 1080cm™ A
glycosidic linkageE #1& 4 ATk 'H-NMR
spectrumol A 8§ 6.2609014 3HE-<} signalol AA
A #ZER oY NMREWE MeOH-d,E vEEE
= Zbzt 1HE9] 3719] aromatic proton signalg-
golgk = Iz, § 217904 170¢] methyl proton
signale] 2T}, Aliphatic fieldlHNE 17))
hexose®| 7]1213}= methine 2 methylene proton
signalo] #FE, § 474904 ARPL shiftd ano-

RO O (o]
Compound3 R=H
Compound 4 R=Glucose

HQ

HO~©-CO0R

HO

Compound1 R=H
Compound2 R=CH;

¢=o
LU o o ol
HO % o-é‘Q—OH
=€ Q HO OR

HO oF %o oH
oH
HO' 'OH
OH yg O Compound 6 R=H
C d7 R=Gluc
Compound 5 ompoun ose

Fig. 1. Chemical structures of isolated compounds.



Vol. 30, No. 3, 1999

meric proton signalo] #zEH o] ol Agwo] e
F49% 4~ k. E3}, anomeric center?] Bl
anomeric proton®] J=75HzZ A vehl= A
o7 Hol XYL & 4 Ak ¥*C-NMR spec-
trumoll = % 13709 carbon signale #FE £
AFeH, § 21.3°14 methyl carbon signale] 2+
H3, § 100.6914 glucose2] anomeric carbon sig-
nals AT 4 Al Negative FAB-Mass
spectrumo| A= mfz 2859041 [M-H]"7} Lielgo
EZ molecular weightE 28622 IS T
WA 2RSS FEF) coTLCE
A3 orcinol (6)7 glucose?} #21He] orcinol glu-
coside® FAEAIL, o]de] 2% spectrum dataZ
s AES 43 2 3]HES orcinol-B-D-gluco-
side®= £4 3159tk

<N
=

L

.

a2 =

U (Rhus javanica 1.)9] 25 318k gy
AT-E FHOE R 39S MeOHE 553}
o] @2 A2F n-BuOHZ &R sl 22 col-
umn chromatographyE 2AIskd 5%2] phenol’
SHEF 289 coumarinAl FFEL Tkt
oI5 3RtEl Ulgt 75 Eeldleld] A4, 'H-NMR,
BC-NMR, MS, UV IR £¢] spectral da- taS-2
E3H A3} phenold 8HHE-L gallic acid (1), methyl
gallate (2), 1, 2, 3, 4, 6-penta-O-galloyl-B-D-glucose
(5), orcinol (6) ¥ orcinol-B-D-glucoside (7)%, cou-
marinA] SBHE-S scopoletin(3) = scopolin ()22
27y FAsIIE) o] FEE 3 scopolin (4), ordi-
nol (6) & orcinol-B-D-glucoside (7)= ELFREM =
A8 elE AESol)

A A

NMR ¥ MSEAe =35 41 7|2ast Ak
3 FEUEa FEEPAET] A=Y YTH
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