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Phenolic Compounds from Pods of Leucanea leucocephala
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Abstract: In order to understand the chemical constituents of Leucanea leucocephala, seven phenolic compounds
were isolated from the ethanol extract of L. leucocephala pods. On the basis of spectral data, they were identified
as ethyl protocatechuate (1), syringic acid (2), 3-hydroxy-1-(4-hydroxy-3-methoxyphenyl)propan-1-one (3),
caffeic acid methyl ester (4), (Z)-p-coumaric aldehyde (5), 3-methoxy-4-hydroxy-phenylpropane-7,8,9-triol (6),
and guaiacylglycerol-8-0-4'-(sinapyl alcohol) ether (7). All the compounds were obtained from L. leucocephala
for the first time. Compound 1 showed in vitro antibacterial activity against Escherichia coli and Salmonella
typhimurium strains.
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R A WK [Leucaena leucocephala (Lam.) de Wit.]
T 2012 4F 7 AR A E B Be e g il ) b, b4 R
FH A el TR A oI 5 03 S5 o R €80 IE AH 2 AT RE
J6E R 8 R AR AR R W 7 i s SOAH J2 AT e e
ODS-A (50 pm)>A HAS YMC /A A2 s 2 (5% IE
AHE M (HFGF 554) 47 LU 2R 5 VI ACRE T 2 A FR
N AE] PP BERR Sephadex LH-20 A% diL Amersham
Biosciences /A Hl A2/, AT AL AN
(254 nm) LR A (8 LA R IS T 3 TR - £ TR TR
(10 : 90, V/Vyn#t i,

1.2 (X35

ol v 4 >R FH H S 25 Bt B A 7] N-1000 e
ZERAL, CCA-1110 115 5 X% 4 A1 SB-1000 HL
EER KV B s HPLC 2R I H A 8 38 F] LC-20AT
T AH €5, 3% % . SPD-M20A £ I #% F1 Shim-Pack
PRC-ODS A iEF:CBiA% 5 um, FL#% 12 nm, 250 mm *
20 mm); HHE 2fE il £ SR VA B E A R |
(Dr Flash-S)73 £ 2l fb 3 ¢ ; Hi W% 55 5T 3% (ESI-MS)
“J§ MDS SCIEX API 2000LC/MS/MS 1%, LA H iz Jy
R, BRI AE 5 U JiE 6 ] Perkin-Elmer 341
BECALERIAE ; '"H NMR %A1 °C NMR %4358 H
Bruker DRX-400 #% 1% 4% { F1 Bruker Avance 600
R SEARAS, I LA T P 7 do A PRI 2

1.3 RS E

BRAR T IE(15 k) 95% AU Z IR 4 4 TR,
R 3 do PRI e 48 5 K 2 v,
AUITEE 2R MG OE T B A B, A5 2 A T
O3 LR CEET Y IE T BSH AR Y

LR TR B 43(50 g)4 ik B+ )2 H1(200~300
H), LSAT-FEEL100 : 1~0 = 100)8R VML, 28 TLC
)2 E PRI G JF 32 AR R B 43, 75 3] E1~ER
8 AN 4. E3 44325 g)%4 T ODS J #H fik
JiE A% 2 (50 pm), L H EE-7K (20 : 80~100 : 0)f
JBF ¥k L, 15 3] E3-1~E3-11 3£ 11 MW 443, M
JE-7K (20 = 80)E B 18 43 vh 45 #) E3-1 2 53(0.6 g),

2% Sephadex LH-20 #1JZ2#, LA H BEGEML, Firf5 741
51 E3-1-1 W45 4054 4 (8 mg); E3-1-3 4141
(100 mg)H HPLC il & i1k , DA B -7k (25 = 70~
40 : 60)EB i Bk 75 1k 5 9 2 (16 mg); E3-3 41 41
(300 mg)Z: Sephadex LH-20 #¥ 24, DL F B9 i,
JITAS I 2 4325 fh JE AH R B A JZ2 H1(200~300 H), LA
AMEE-N R4« DA BRI LS 3 (5 mg); E4
5309 gy 4k ODS FAHREIAEZHT(50 um),
LT BE-7K (20 = 80~100 : O)EBJEE VeI, 75 21 8 4~ 1F
204y, E4-4 4157(0.6 g)Z4: Sephadex LH-20 #)JZ21T,
DI R YERAS 8 414y, E4-4-1 245 TLC i 415
59 1 (3 mg); E4-4-5 W.4H 53 1] HPLC il 4%, LA
P-7K(35 : 65)5F FEEVE AT LG4 7 (12 mg); E6 41
I3(3.8 @i sr4 Ik ODS FAHBEAEZHH(50 um),
DL H E-7K (20 = 80~100 = Oy B Uk i, 75 %] E6-1~
E6-26 1 26 4~ W 4 43, E6-16 4 41(123 mg)4:
Sephadex LH-20 #2471, LSS5 « HEE =1 : 4 JE
52N IWH Sy, E6-16-2 W.2H 5324 mg)Z: TLC il
A 5 (6 mg).

1E T EEF(100 )28 it 18 FE 2 #H1(200~300 H),
LG5 -H (95 ¢ 5~0 @ 100)86 BE e B, 28 TLC
JZ)ZHT RN G I SR R 9 43, 75 31 N1~N6 3
6 I 5. N3 45324 )4 W JE ODS J A1 it JIR
FEJZHT(50 pm), A EE-7K(10 = 90~100 : 0)4 B 3k
W, 45 2] N3-1~N3-6 3£ 6 4~ 4143 N3-2 4143
(540 mg)%: Sephadex LH-20 F:JZ 4, LA H Bk i e
PR 528 FhIEARRE AT ZHT1(200~300 H), LGS
FHE(20 = 1)EFREVEMG , B4 HPLC & 4lifk, LI
BE-7K(5 : 95~10 : 90)BBLE VAL A 6 (13 mg).

1.4 ZEHEE

R JLZEE Z 8BS (Ethyl protocatechuate, 1) 7%
R A 7 F 3 CH,0,; ESIMS m/z: 183 [M + HY',
205 [M + Na]’; '"H NMR (600 MHz, CD,0D): & 7.41
(2H, m, H-2,6), 6.80 (1H, d, J = 8.1 Hz, H-5), 4.29
(2H, q, J = 7.1 Hz, H-1"), 1.35 (3H, t, J = 7.1 Hz,
H-2'); "C NMR (150 MHz, CD,0D): & 168.40 (C=0),
151.64 (C-4), 146.17 (C-3), 123.54 (C-1), 122.90 (C-
2), 117.39 (C-5), 115.82 (C-6), 61.65 (C-1"), 14.65
(C-2")o IR 5 SCHR[6 4B 1Y —3L

T & (Syringic acid, 2)  FIAHAK; 0T
KN CH,0s; ESIMS m/z: 199 [M + HY', 419 [2M +
Na]', 197 [M — H]; '"H NMR (600 MHz, CD,0D): &
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Fig. 1 Structures of compounds 1-7

7.34 (2H, s, H-2, 6), 3.89 (6H, s, OME-3,5); "C NMR
(150 MHz, CD;0D): § 170.11 (C=0), 148.78 (C-3.5),
141.62 (C-4), 122.14 (C-1), 108.31 (C-2,6), 56.76
(OME-3,5), FiR)Gifaidi 5 SCk[6 148 i —2L .

JIREIGHEESEAEEXER IR-1-F
(3-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)propan-
l-one, 3) B MK 55k C,H,,0,; ESIMS
m/z: 197 [M +H]', 219 [M + Na]', 195 [M — HT, 236
[M + CI]; '"H NMR (600 MHz, CD,0D): § 7.56 (1H,
dd, J=8.3,2.0 Hz, H-6), 7.53 (1H, d, J = 2.0 Hz, H-2),
6.85 (1H, d, J = 8.3 Hz, H-5), 3.94 (2H, t, J = 6.2 Hz,
H-9), 3.89 (3H, s, OME-3), 3.15 (2H, t, J = 6.2 Hz,
H-8); "C NMR (150 MHz, CD,0OD): & 199.68 (C-
7), 153.36 (C-4), 149.04 (C-3), 130.55 (C-1), 124.71
(C-6), 115.79 (C-2), 111.85 (C-5), 58.91 (C-9), 56.36
(OME-3), 41.62 (C-8). it )ty s 55 SCHk[ 714k
HE—2.

MNMEES FRER (Caffeic acid methyl ester, 4)
O A 0 F R CH,00,; ESIMS m/z: 195 [M +
H]", 217 [M + Na]’; '"H NMR (600 MHz, CD,0D):
87.59 (1H, d, J=15.9 Hz, H-7), 7.17 (1H, d, J = 1.8 Hz,
H-3), 7.06 (1H, dd, J = 8.2, 1.9 Hz, H-5), 6.81 (1H,
d, J = 8.2 Hz, H-6), 6.31 (1H, d, J = 15.9 Hz, H-8),
3.88 (3H, s, OME-10); "C NMR (125 MHz, CD,0D):
8 171.1 (C=0), 150.9 (C-4), 149.7 (C-3), 147.0 (C-
7), 128.8 (C-1), 124.1 (C-5), 116.7 (C-2), 116.8 (C-

o OH 0~ O~
AN
57
OH
HO
3 oH
4
oH ¢}
HO 1
o \ OH
0 HO
\ i

7

6), 111.9 (C-8), 56.6 (OME-10), i) G4 53¢
BR[8HRE 1Y —3L

(2)-3F & E B [(Z)-p-Coumaric aldehyde, 5]
H KA s 50 73X CHO,; ESIMS m/z: 149 [M + HY',
187 [M + K], 147 [M — H]; 'H NMR (600 MHz,
CD,0D): § 7.61 (2H, d, J = 8.5 Hz, H-2,6), 6.82 (1H,
d, J=12.8 Hz, H-7), 6.74 (2H, d, J = 8.5 Hz, H-3,5),
5.76 (1H, d, J = 12.8 Hz, H-8); "C NMR (125 MHz,
CD;0D): & 193.1 (C=0), 157.9 (C-4), 152.7 (C-7),
131.1 (C-2,6), 127.8 (C-1), 127.9 (C-8), 116.7 (C-
3,5). biRGIEEdE S SCERI91E 1 —EL

J-ARE4EXRAIR-7,8,9-=E (3-Methoxy-
4-hydroxy-phenylpropane-7,8,9-triol, 6) H
WOk 43 7 2 C 0 H,,05; ESIMS m/z: 215 [M + HY',
237 [M + Na]’; '"H NMR (500 MHz, CD,0D): § 6.99
(1H, d, J = 1.6 Hz, H-2), 6.80 (1H, dd, /= 8.1, 1.7 Hz,
H-6), 6.76 (1H, d, J = 8.1 Hz, H-5), 4.52 (1H, d, J =
6.4 Hz, H-7), 3.86 (3H, s, OME-3), 3.67 (1H, td, J =
6.3, 4.0 Hz, H-8), 3.48 (1H, dd, J = 11.3, 3.9 Hz,
H-9b), 3.35 (1H, dd, J = 11.3, 6.4 Hz, H-9a); "°C
NMR (125 MHz, CD,0D): & 148.86 (C-3), 147.08
(C-4), 134.81 (C-1), 120.65 (C-6), 115.86 (C-5),
111.50 (C-2), 77.59 (C-8), 75.44 (C-7), 64.23 (C-9),
56.33 (OME-3), b iR%dia 5 SChk[10]HE i —3% .

ALBI KRB Hih-8-0-4'-5F FEEBE [Guaiacylgly-

cerol-8-0-4'-(sinapyl alcohol) ether, 7] B (A
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s 4 F X C, H,04; ESIMS m/z: 429 [M + Nal',
405 [M — HJ, 441 [M + CI]; '"H NMR (600 MHz,
CD,0D): & 7.02 (1H, d, J = 1.6 Hz, H-2), 6.88 (1H,
dd, J = 8.1, 1.6 Hz, H-6), 6.76 (2H, s, H-2,6"), 6.77
(1H, d, J = 8.0 Hz, H-5), 6.55 (1H, d, J = 15.8, H-7"),
6.34 (1H, dt, J = 15.8, 5.6 Hz, H-8"), 5.00 (1H, d, J =
7.2 Hz, H-7), 4.23 (2H, d, J = 5.12 Hz, H-9"), 4.03 (1H,
dt, J = 7.0, 3.4 Hz, H-8), 3.87 (6H, s, OME-3",5"),
3.84 (3H, s, OME-3), 3.83 (1H, dd, J = 11.7, 5.37 Hz,
H-9b), 3.73(1H, dd, J = 11.8, 4.0 Hz, H-9a); "C NMR
(150 MHz, CD;OD): & 154.34 (C-3',5"), 148.77 (C-3),
147.22 (C-4), 136.94 (C-4"), 134.89 (C-1"), 133.41 (C-
1), 131.29 (C-8"), 129.99 (C-7"), 120.97 (C-6), 115.87
(C-5), 111.80 (C-2), 104.85 (C-2",6"), 89.19 (C-8),
74.60 (C-7), 63.57 (C-9"), 61.71 (C-9), 56.65 (OME-
35", 56.36 (OME-3), iR Gl 5idin 5 SCmR 11145
H—2

1.5 SrEE IR

G W 1~7 08 R B 3100 57 375 (R o AR 0 T vk
J& MIC {f)2R FH SCHR I 1) 71 K3 . k7
D, b SR FH 0% BH 6 BECR T 35 0 0 28 Sk feL
7€ (Cephradine); F] £ X ## 2 DMSO, f K &
FA AR A 7 5 A T R 5 4 B (5 A BR
W (Staphyloccocus aureus CMCC26003) ., K i #T 7
(Escherichia coli CMCC44102) F1 f 5 ¥ '] [% 74
(Salmonella typhimurium CMCC44102), ¥l A %
IR YOS s B SR AR Oy A IR B AR R R
Frdk

2 ZE I HE

I FH AR AT J2 AT ) SR B Ji A 2 47 A HPLC
SEEIEE T B MRS R G T B AR 2] 7 A
My Al & W, L W8 b, e R R LS R £ TR
(). THEBR (2). 3-53-1-G-H H H-4-5 FL I
PIE-1- (3)  NMERR R (4) . (2)-X & B (5).
3P AR JE-4- 32 RN B5-7,8,9- = % (6) . AL O A SEH
H-8-0-4'- I FEERE (7). EA I E RNR A WAE
Y sy AR s,

PRI B TG M S5 25 2R WOR , JRLZS IR £ e
X R A TR R B A U0 17T G BRT AT — A 178 00 ] 3
(X R #F v A0 B A 10 T IR MIC B 34 oy

128 pg mL™"), {H 55 F BH M % B8 Sk £ 57 2 Gk 7
5 X PR B A MIC (B398 16 pg mL™), I 5E fk
A 274 K B X IR DMSO)AY MIC {3 K F
512 ng mL™, A TCAMEA TG

it SCHRFRIE , iR FH g e vl B B AT fiE iR
i B 2 Rh e ANAF T AR, T BRI A A 5K
LESIUETINIIRANY T8 <& I Rr T N I D O |\ S8
2R A B — e AR E T AR A i
AR FEH I0-8-0-4'FF F B Ek A A5 P& LTS T
AR B, e R HL A R i P A AT ML (R
HAe = SR , IR R A i A
B P LA T4 K A 07 1 AU A AR, R ke
i FP i ELA Ve P AR AT

ARG HE— 2L F 5 TR AW Y2
Yy LR, XTSRS K R A ROT & R B
HEEME L,
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