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Phenolic Compounds from Acalyplﬂg}%}qustralis L.
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Jai Seup Ro and Kyong Soon Lee
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Abstract—Three phenolcarboxylic acids, two flavonoids and four hydrolysable tannins
were isolated from the whole plant of Acalypha australis. On the basis of chemical
and spectroscopic evidence, the strutures of these compounds were established as gallic :

acid, protocatechuic acid, caffeic acid, rutin, isoquercitrin, corilagin, furosin and

geraniin.

Keywords—Acalypha australis - Euphorbiaceae « phenolcarboxylic acid « flavonoid «
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7} & (Acalypha australis) & =25 14 A
ZEo2 30~50cm AE R ZA Azta 6~89
of o] 7 v AGY Foly we o
Btz A AxE AAA G oo
A, olk, H¥l, A9, HRAF5Y A= A
Sz JomY R AsjdE Hiy uh
et AAEL A phenold HFEo]
g3td 7Y Yoz ALY A2E F4
acetoneo & FZ3do] QL g rzHE §FI
phenold 33EL wHelsle] 72 E TR
Q1o B3,

HEME—E Agd AL AEY
1991 10¥el F3HTE FUdA AR e
R F A3 AL

A7 H NUY—§H L Swiss Biichialg
Model 510-K m|#gH&H71 & 243 =4

AzE

20

Fgo EASA %ottt IR spectrum Per-
kin-Elmer spectrophotometer(Model LE 599,
U.K) 2 &A43t9 2 UV spectrume Shimadzu
UvV-240c.2 =439 .0H JASCO
DIP-4Z- o] 8-3}9dt}. H- 2 1BC-NMR spectrum
Varian-Gemini (200MHz) & 27} 5 A2 =
2439 2 chemical shifte TMSE WX =&
° 2 3 0 (ppm) 2 et ow, AFFFE
Hzz gA3lgch. FAB-MS: JEOL JMS DX-
300/JMA 3500 4 FEAAE AH&3t5et Colu-
mn chromatographyt= Sephadex LH-20(20~
100 s, Pharmacia Fine Chemical Co., Ltd.),
Cosmosil 75 C;;~OPN(42~105 ¢, Nacalaitesque
Co., Ltd.), TSK-gel Toyopearl HW 40F (30~
60 #, Tosoh Co.), Avicel Cellulose(Sigma),
MCI-gel CHP 20P(75~150 p, Mitsubishi Che-
mical Industries Co., Ltd.) & A+&-3}g ). TLC
+= Kieselgel 60Fy5, plate(0.2mm; Merck) (&
acid(1:7:1

AEE

o
L
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R 1:5:2 v/v),
(13:7:2, v/v lower phase)] @ Cellulose Fy,
plate(0. 1 mm, Merck) [(&+} :29% AcOH, »n-
butanol-pyridine-water(6 : 4 : 3, v/v)]%& o] &
3, 2L 1% FeCl;-EtOH A ¢ (phenolic
compounds), 109 H:SO; A < (sugar),
£ A&

F8 ¥ 2S4S 48 A& 4.5kgs A
Astd 80% SAacetoneo B 53] ubE-SF 3}
Zhatol A acetones HAF A o7
N e 43428 i sel chlorophylls ¥
£EL 42T F AL AxFse] Sephadex
LH-20 columne] Ao} H,0-MeOH-acetone
gradient2, £33 o2 £2X4 379 fraction
2.2 F¥3}%t. Fraction 1.2 i MCI-gel
CHP 20P (H,O-MeOH gradient), Sephadex LH~
20 (H,O0-MeOH, 609% MeOH, 80% MeOH,
EtOH), Cosmosil (H;O-MeOH gradient) %9
column chromatography & 4}& 4.4 3ke] comp-
ound 1 (989 mg), compound 2 (77 mg), comp-
ound 4 (306 mg)E w}eldlg m, fraction 2%
Sephadex LH-20 (EtOH % H,0-MeOH gradi-
ent), Cosmosil (H;0-MeOH gradient), Cellulose
(2% AcOH), Toyopearl (H,0-MeOH gradient)
column chromatography & w24 A 3}¢ compo-
und 3 (3img), compound ¢ (1. 2g), compound

7 (904 mg), compound 8 (6.7 g)¢ wajatg .o
o, fraction 32 MCI-gel CHP 20P (H,0-
MeOH gradient), Cosmosil (H,0-MeOH gradi-
ent), Sephadex LH-20 (EtOH 2 60% MeOH)
% column chromatography=- YR A A5k
compound 5 (51 mg)<¢ QP glch,

Compound 1 (gallic acid)—mp 270~272°
8 FAYZAH H;0) 02 FeCl, testof A A =&
A, IR, vKE 1,650 (COO)cm—t; 'H-NMR (acet-
oneds+D,0) 5: 7,14 (2H,s, galloyl-H).

Compound 2 (protocatechuic acid)—mp
199~200°9] <24 £9k(H,0), IR, B 3,400
(OH), 1,670(CO0)cm™t; 'H-NMR (acetone-
d+D,0) 5: . 92(1H, d, J=8Hz, H-5), 7.48

(1H, dd,J=2,8Hz, H-¢), 7. 58(1H, d, J=2Hz,
H-2),

chloroform~methanol-water

UV-lamp

21

Compound 3 (caffeic acid)-—mp ;14~215°
o FAARAAHO0), IR, vE% 3,400(0H),
1,650(CO0)cm™; 'H-NMR (acetone-ds+D;0)-
8: 6.27(1H, d, J=16Hz, H-2), 6.87(1H,d,J=
8Hz, H-5%), 7.05 (1H, dd, J=2, 8Hz, H-6"), 7.17
(14, d, J=2Hz, H-2’), 7.54(1H,d,J=16Hz,H
-3).
Compound 4 (rutin)—mp 186~188°—4 2
B} (H,0), FeCly teste] 4] =4, Wrg-HCI,
Zn-HCl testo] A} ZA, [a)8 —10.5°(c=0.3,
MeOH); IR, viix 3, BOO(OH), 1,650(CO0)em™;
UV(nm), Amsx (MeOH) 258, 358; Zmax (Na
OMe) 272, 406; Amex (AICL) 267, 3985 Amax
(AlCI;+HCl) 266, 362; Amax(NaOAc+HBOs)
262, 378; 'H-NMR (acetone~ds+D;0) &: 1.10
(1H, d, Rha-CHy), 4.56(1H, s, Rha-1), 5.12(1H,
d, J=8Hz, Glc-1), 6.28(1H, d, J=2Hz, H-6),
6.52(1H, d, J=2Hz, H-8), 6.96(1H, d, J=8Hz,
H-5), 7.63(1H,dd, J=2, 8Hz, H-6"), 7.73(1H,
d, J=2Hz, H-2").

Compound 42| & JIEE5—A 2 30mgs

5% HpS0, £-ol e 90°% BAIZE 7HEE F
S ¢ BaCOz S8 ye. HEsHs €8
A #3te] AAGZ dojA JH & ethylacetatei
235519 ). EthylacetateZol 4] querceting
3 A TLCE AAse st £
3o Al = p-glucosed} L-rhamnosed T E3}
7l TLCE A A s Folatg et

Compound 5 (isoquercitrin)—mp 231~233°
o A 2a(H,0), (a2 —10.5° (c=0.3, Me
OH), FeCl, testo] A} ¢ 24, Mg-HCl, Zn-HCl
testo] 4] 41, IR, vEEI 3, 300(OH), 1, 650(CO0)
cm™l; UV(nm) Amex (MeOH) 256, 358; Amax
(NaOMe) 272, 4023 Amax (AlCly) 272, 422; Amax
(AICL;+HCI) 266, 3995 Amax (NaOAc+H;BO;)
262, 378; 'H-NMR (acetone-ds+D;0) 8: 5.28
(1H, d, J=8Hz, Glc-1), 6.30(1H, d, J=2Hz, H-
6), 6.54(1H,d, J=2Hz, H-8), 6.96(1H,d,J=
8Hz, H-5'), 7.64(1H, dd, J=2, 8Hz, H-6"), 7.94
(1H, d, J=2Hz, H-2").

Compound 59| & Jt=8H—AE 30mgs
5% H;S0, §do] 5o 90°A 5A7 &F4

@ e



734 ALE F g4 g BaCOs2 F3}etx
HEHE 4% 9348 AAdz doA o9
& ethylacetatez 2.8 319 t}, EthylacetateSd]
A querceting, ¥ 2= p-glucoseE T
£3 94 TLCE 445t Sasgh.

Compound 6 (corilagin)—mp 211~212°9]
[ A2 (H0), (alf —230.2°(c=0.9, Me-
OH); neg. FAB-MS, m/z 633(M-H)~; *H-NMR
(acetone-d;+D,0) 5: 6.38(1H, d, J=2Hz, Glc-
1), 6.71,6.84(each 1H,s, hexahydroxydiphen-
oyl (HHDP)-HJ, 7.13(2H,s, galloyl-H),

Compound 7 (furosin)—mp 197~198°(dec)
9 AL H0), (af —142.1°(c=1.0, Me-
OH); 'H-NMR (acetone-ds+D,0) &: 4.98, 5.34
[each s, dehydrohexahydroxydiphenoyl (DHHDP)
—1J, 6.36, 6.64(ecach s, DHHDP-3), 7.23
(2H, s, galloyl-H), 7.28(1H, s, DHHDP-3).

Compound 72| phenazine € =3 (7a) &4 —
Compound 7 (140 mg)-2- EtOH-AcOH( : 1) %
A (8ml) ZFo A4 o-phenylenediamine (50 mg)
Ao A AT 547k dgA7 F L0l &5
FA stz 3 Ewd] phenazine x4 (7a, 130
mg)E g}t 7ae] H-NMR (acetone-dg) 6.
3.95(2H, d, J=5Hz, Glc-6), 4.46(1H, d, J=4Hz,
Gle-3), 4.50(1H,t, J=5Hz, Glc-5), 5.16(1H,
d, J=4Hz, Glc-4), 5.39(1H,d, J=6Hz, Glc-2),
6.15(1H,d, J=6Hz, Glc-1), 7.00(2H, s, galloyl
-H), 7.90~8.40(4H, m, phenazine ring).

7a2] methylation % methanolysis—7a
(50mg)-& 4% MeOH (2ml)o] £33t
etherd CH,;N,2 methylation(0°, 124171 A
F ubEN S FUAZAAS. SEAZE 2 Uk
E& 1% NaOMe-MeOH (2mg)el] &3] 3t 9
EE Aol A A F ubgag o FHgt
. oS Amberite IRA-120B2. &3}tz 7
FE5e AzAZ F AR CHNez A=
Z silica gel column chromatography(benzene-
acetone(20 : 1~25:1, v/v)]E EAAA o
dimethyl (R)-phenazine methylether(7b)%5 (3}
AERYEE, (adf —27.4(c=0.5, MeOH) &
Aot

7a2| B2 Jie

of

LR O

25—7a (50 mg)-< H,0-Me-
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OH(1:1) (4 ml)oﬂ Sdl stz 44T Ad BF
A7 F ‘ﬁz’rﬂ}ﬁ ARHE A4P4¢ A%
MeOH= A A% & AxAA IR spectrumg &
Aste $ ¥ datas} w] 23}o] phenazine bisla-
ctone(7e)%% 0 2 EAFH .

Compound 8 (geraniin) —mp 218~221 °(dec)
o 284 %3(H,0), (¥ —147.8° (c=0.9,
MeOH) ; neg. FAB-MS, m/z 951(M-H)~; *H-
NMR (acetone-#5D,0) 8: 4.28~4.54(1H, m,
Gle-5), 4.68~5.00(2H ip total, m,Gle-3,6),
5.17(1H, s, DHHDP-1), 5. 40~5. 60(3H in total,
Glc-2,4,6), 6.53(1H,s, DHHDP-3), 6.59(1H,

s,Gle-1), 6.67, 7.11(each 1H,s, HHDP-H),
7.19(2H,s, galloyl-H), 7.28(1H, s, DHHDP-
3.

o ¥ o

Compound 18 WA Bulz FeCl; testo] A 3
242 ek x IR spectrumo] A& 1650cm o]
A COO7 o) 98 EF4%E, 'H-NMR spectrum
oA 6 7.12 ppmol| Al 2HFE-¢] singlet signal-g
deEl o] gallic acid®2} A3tz B F2 TLC
2 IH-NMR spectrum-& A3 ] zste] EA 3}
Art.

Compound 2= HZA ¢z IR spectrumo]
A= 3,400 cm~lef A OHZ1 &} 1,670 cm™io] A4
CO07) o) &3t &8, H-NMR spectrumei] A
5 6.92, 7.48, 7.58 ppmol| A o- E m-coupling
3tz 9l ABX typeS] 3x] 3l benzenedle] 2|3}
proton signalo] 3= e] protocatechuic acid”
& A%tz ZTEF3 TLC ¢ H-NMR spectrum
g vzl SA3Y,

Compound 3-& T4 A AA o2 IR spectrum
o4 3,400 cm~lel] Al OHZ| 9} 1,650 cm~lo] A
CO0719 &A% #4E 4 U=, 'H-NMR
spectrumel| 4] & 6.27, 7.54 ppme]| A transd
olefinic proton signale] 3= ¢l =, 6.87, 7.05,
7.17 ppmdj| A o- @ m-couplingd}lsz P& ABX
type®] 3% 3 benzene3lo] &gl proton signale)
3245 o] caffeic acid® st A3z 2 E7 TLC
2 1H-NMR spectrum-g- w] 23} FA 593t
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Compound 4% FA 2Ltz FeCl; testo] A o
£, Mg-HCl, Zn-HCl testo] A &4 o 2 flavo-
noid testo] oFAul-2-& el sz, IR spectrum
oA 3,400 cm~lel A OHrI 9} 1, 650 cmliof) 4]
CO07lo] &% §47 BHBH 2, 402 ALY
#) 3}o] p-glucose$} r-rhamnose @ aglyconeo 2
querceting #qldldvd. H-NMR spectrumo
A& aliphatic fieldo] 4] 6 1. 10 ppmeo}] rhamnose
9] CHy7le) 93t A3 A9l SHE9| doublet signal
o] 2= 3, 4,567 5.12ppmollA 27t rham-
noses} glucose?] anomeric proton signalo} z:3
s¢es, 6.285 6.52ppme] m-couplingd}lz
31 flavonoid A%to) 6 2 84 <] protone] 2]%
doublet signal, 6,96 ppmo)] o-couplingd}tz gl
doublet, 7.73 ppmel| m-coupling3}s §
let, 7.63ppme]] o- %
double doublet signalo}
4917k A 8d Ae &

+ doub-
m—coupling3}x gl
F2sle] BRY 3 3
% g9k webd com-
pound 4% quercetine] rutinoser} B-A g3t 3
$¥2 490 rutinoses] AFAAEL UV
spectrum?] bathochromic shifte] Azl 23}
querceting] 39 2 AEXPh. 9 ojae Az
e compound 4%+ quercetin-3-O-rutinoside
(rutin)’®o}2} AAste] TEHR FF
data g v zole FA 8,
Compound 5% &4 Eutz IR spectrumel] A
3,300 cm"oﬂ Al OH7] &} 1,650 cm™efj 4] COO]
A EAE 4 4 A=, UV spectrume]] A
€ 256nm g 358 nmol A F4E ey
'H-NMR fieldef) A
6.30, 6.54ppro] 27} 2Hzz m-coupling3} 3.
Sl favonoid Ao} 6 9% sl AFAql
proton signalo] 35 51, 6. 96 ppmol) o-coupling
3 3+ doublet, 7. 64 ppme] o- 2 m-coupling
332 gl double doublet, 7,94 ppmol| m~coupl-
ing#} = 3l doublet signalo] AZA=o] o] E
signalo] B39 2/, 56 6’%19] protons] T <=6
wet BRY 3 P 49151 K@Ee] oo o
4 =k = aliphatic fieldo) ol A= g9
hexoseo| 7]<9) 5= methine 2 methylene proton
signalo] = v] 5 28 ppme]] anomeric proton
signalo] A3 shifts}o FAA, 3L comp-

spectral

spectrumeof] A & aromatic

23

ound 5¢] 7A4Rajo] 3te] p-glucoseqio] & -
Ql®e] wel o] compound: quercetino] p~-glu-
cose’} glycoside A 3t P& ALY 7
9] A3 x)= UV spectrumo]] A NaOMe 3 7} 4]
330 nmel| A A 22 Fdst vEvdeE Aoz
794 OH7} 7}, NaOAc/H;BO; H 7142l batho-
chromic shift$} AlCl;/HCl & 7}4 ®»} AlCL, &
7}A bathochromic shift7} © o}t 741& 2 5
o} B ringo] freee] dihydroxyl groupe] =] 3k
S AL T 4+ AUV o4 Aty
glucose= quercetind] o] 39} f-AF3tzm Y=
Aoz AE, compound 5% quercetin-3-O-F-o-
glucoside (isoquercitrin) 12 8. A A 3l T &5 7

' B84 2 spectral datad w) m3le] £A43)

Rt

Compound 6& Wi Hatz FeCly testo] A 3
222 etz neg. FAB-MSe] glelAl m/z
63301] (M-H)~ ion peak ¥ b giet. 'H-NMR
spectrum-2 aromatic fieldol] ¢le]A & 7.13 ppm
o 1714 galloylr]e] 1%t two-proton singleto}
FAE A3, ® 6,715 6.84 ppmoll 1719 hexa-
hydroxydiphenoyl (HHDP)7]o]  ¢&  proton
signalo] 335 glt}, Aliphatic fielde]] glo) A &=
6. 38 ppmo] glucose?] anomeric proton signalo]
H2= 9z, glucosed 3,64 ] <= +E proton
signalo] 5ppmZ X 2 A AA shiftsld FA=

At o] A2 EFsle] compound 6-& glucoseo]

171 8] galloylr] 2 17§¢] HHDP>] 7} ester 7 g

7 ]/ \/\/C O0OH
HO COOH ﬂJ >-cow ‘ 55
Q Ho Ho N

L0 (3
(1) { i
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20% AcCH } EtOH

OH

OI QH
| 9 —
0=C =0 0=C =0
—\ " V7N
0= HOY—{/ -cH ..._:C\hO//\
HOT N7 oA ro"\*co/ oH
i ?)
MeO
MeO ~COOMe
MeOOC COOMe
Nl ()~ OMe

el ————

/
7N _{{ Meo Otte OMe

([a)2?  +34.59)
(Tc)
& HFEQ corilagin® el A}z BEFFH
TLC % 1H-NMR spectrum2 ¥ 33t} EAR 3t
At

Compound 7-& 3Btz FeCly testo] A
e g Jehz, ‘H-NMR spectrum-2 4.98
=+ 5.34 ppm L 6.367 6.64 ppmel dehydrohe-
xahydroxydiphenoyl (DHHDP) 7] ¢] 59& 4 64
319] hemiacetalo] -§e]3 = benzylmethine %
olefinic proton signale] &= o] compound 7e
YAy e DHHDP/ 7t EA8ke AL 4% +
9lt}. Compound 7¢ ZA+4tA ethanol £ 5
o} 4] o-phenylenediamines} ¥}-&A]# phenazine
f=A (1a)% AT 728 'H-NMR spe-
ctrum-2 aromatic fielde] Q1o A] 6,98 ppmef 1
A& galloylr] ol i 3t 2HE 9] singlet, 7. 45,
8.20 ppmol| phenazine®] 3’ 2 39i¢] FALHHE
singlet, 7.88~8, 37 ppmol phenazine?] 37,47/,
57, 6"'9] o] <5 = total 4H 2-9) proton signal
o] #2s)m, aliphatic fields] ¢lejAE 6,13
ppmeofl glucose®] anomeric proton signal ¥
glucose?} 2, 4%} 6] 3] 43 &= proton signalo] 5, 36

°_,

o [
)

MeO (7b) 1) Methyiation " H,o0/A (7d) .

2) Methanolysis 5

ppm#} 5.15 ppmoll 27t AR shiftdhe] F3F
At} wehA] compound 7L 174 9] galloylr] R 1
712l DHHDP7| 7} glucosed] 1,2, 4910 2 ¥tz
9t Aoz A" olojA compound 74
9lo]A] 7 acylZ| & alsty] 43t} Tag ether
4] CH,N,Z methylation gt ¥ NaOMeZ meth-
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anolysis3} & etherd CH,N,2 Az A3 2
5} methyl trimethoxybenzoate(7b) 2 dimethyl-
(R)-phenazine ester(7¢)E& AJAeas. = 7
acyl’]9] 2F9AE GU87) 913te] phenazine
Fr=H 78% 452 FEtFEd e A5t phen-
azine bislactone (7d)9) AAA A= T4 1-0-
galloyl-g-o-glucose(7e) & At} ol A}
238 compound 7L 1-O-galloyl-2, 4-(R)-
DHHDP-g-p-glucose (furosin)% 2 A4, &3}
TLC 2 'H-NMR spectrum-g- ] Z3}o] EA 3}
At

Compound 8& FeCl; testo] A} & =4 & v} el
3, neg. FAB-MSe] 9lo]A] m/z 951¢] (M-H)~
ion peakE el gt} 'H-NMR spectrum& §
7.19ppmol A 109 galloylr]e] &3k 2HES]
singlet signal, 6.67 2 7.11ppmelA 1719
HHDP>] o] ¢}3} one-proton singlet signalg 1}
el 9l onl, aliphatic fields] QojA AAZ
shiftdt glucosed] A} §#]3}= methine @ meth-
ylene proton signale] &]ef 5,17 ppmol benzylm-
ethine signal, 6.58 ppmol olefinic proton signal
& DHHDP>|o] &3t &34 ql signalg e
et o] A3& Z33te] compound 82 glucoseo
1709] galloyls], 171¢) HHDP>|, 17]¢] DHHDP
717 esterA F3 Tz FAGET olE
acyl7] 9] 23414+ compound 7o) 4] &} 7 4}
¥ © 2 phenazine §%XE TG 1424
@ A3}, corilagin(6)®-g A stE A2 RH
glucose] 1%}o)] galloyl~], 2,4%]¢] (R)-DHHDP
A, 3,69] (R)-HHDP7]= sgEq
geraniin® o 2 AA s zE3 TLC ¢ H-
NMR spectrum& A A u| zdte] EA 34}

L=
7=

2 B

2% 80% FAacetone o 2 F &3l
Sephadex LH-20, Cosmosil, MCI-
gel CHP 20P, Toyopearl, Cellulose%2] column

ne
fo
2,
¥
i 2

25

chromatography & u}-¥ A A d}e] 8%¢] phenolic
compoundE- =+ slg}. o] compoundE&] 3}
%4 2 2394 244948 Y5l phenol
carboxylic acidql gallic acid(1), protocatechuic
acid(2), . caffeic acid(3) 9} flavonoidql rutin(4),
isoquercitrin(5) 2 71423 § tanning] corilagin
(6), furosin(7), geraniin(g)o 2 %7 ¥4 or]
geraniins} gallic acid®] <o} 7174 ‘{%%};D},’ )

(19924 119 269 A4 :1993d 14 254 &)
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