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Isolation and Identification of Chemical Compounds from Caesalpinia Sinensis

LIANG Xuesong, LUO Ruilong, LI Fengqiu, BI Dewen, WANG Liqin"(Faculty of Chemistry and Chemical
Engineering, Yunnan Normal University, Kunming 650500, China)

ABSTRACT: OBJECTIVE To isolate and identify the chemical constituents of twigs and leaves of Caesalpinia sinensis.
METHODS Compounds were purified and separated through silica gel and Sephadex LH-20 gel column chromatography, and
other modern chromatographic techniques. Their structures were identified on the basis of NMR spectral analysis and comparing
with the data in the literatures. RESULTS Twelve compounds were obtained and identified from twigs and leaves of
Caesalpinia sinensis, they were caesaloside A(1), 2f-thoxyclovane-9a-0l(2), 2f-methoxyclovan-9a-ol(3), 8(17),13-ent-labdadien-
15—16-lactone-19-oic acid(4), erythrodiol(5), 5,7,3’,4’-trahydroxy-3-methoxyflavone(6), quercetin(7), apigenin(8), luteolin(9),
ethyl-3,5-dihydroxy-4- methoxybenzoate(10), ethyl gallate(11) and gallic acid(12), respectively. CONCLUSION Compounds

1 and 2 are new compounds, and the other 10 compounds were isolated from this plant and reported for the first time.
KEYWORDS: Caesalpinia; Caesalpinia sinensis; caesaloside A; 2f-ethoxyclovane-9a-ol

XYW Eh(Caesalpinia sinensis) N5 FHLeguminosae)
BN . 5L 8 (Caesalpinia) W) K AE
N RGH HL X, 2 HER2 100 250, FE™ 17 F,
R AZY 13 il Gnd5AK C. sappan OM AZ5, N
WA, AR, IR, Wi, B2 =
5 C. decapetala ¥, ZENRANZ, A KFHTE,
WGBS AR, IR WE IR . AT
1i3; YIRS C. minax FhF A2y, #AET, Pk
FETCHEE, JFHHIFE, HONE, RBEH, BW
WALk, Wl RIERE C digyna BAZG, AR
B AEER B T S A R Y
Bl . IR A D), AR I TR A )
FERE C minax. FZi L C. mimosoides ., Y&t
C. spinosa., JUPIULIN K C. enneaphylla F1ULIML &
C. cucullata $E17 T RGNS, VRN =52 R
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YA TS RS, AR IR XA BEH (C. sinensis)
Bt SR BC e T AR U, 153 12 4
&Y, WEWRBIW RAREmECH) . 2 H AR
B e N1 5 N = NG A P
Y1 M2 AL EY, Ira e E e o E akiE
MIZAE oy B AT 3
1 MRI5LEE

AVANCE 500 MHz HUR%@; R (Bruker 2%
7]); IT-TOF =43 B 25 25 7L 513#% {X (Shimadzu
N H)); Sephadex LH-20(%+ GE Healthcare 23 F);
WR O A OISR GE SIER I B AR BR A
A]); RO 10%6 R A R E T
WA TS, fEZERMH,

TP RIS 8 (C. sinensis)BH T 2014 4F 11
ARAT VAR R, Wb EB R P

BEEE: TAE, &, WL, B Tel
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YIS BT I A B I DR AR IR 20K o
2 RESHE

TR X M B AL (8.5 kg), MITRIE T 90%1
Tolk £ I T PR 4 R R R 4 AR 1.1 kg
BB KA R CFERAEHL 5 A2 HLY) 500 g,
VBT RERCAE )28, FH BRI A ik k) 2 R
Zhea0:1,8:1,6:1,4:1,2:1,1:1,0:
1), WEEFEATRE R Ve A5 2] 18 MR M (A~R),

F #Br(10.1 g) 4 ik A (0 33% (£ T ik / 2,12 2
fig 4 : DIFE] 5 DN (Fi~Fs), F, & ZRERAH @
PECE/RER 30 2 1, AIMEE/NER 81 E 6: 1)
Y, BEMEAY 25 mg)Ml 520 mg). G 5>
(14.9 o) ZREAE ZHT (A B/ SR R 5 DAy
B, 1538 5 AN (Gi~Gs), GadH (3.5 o4&
RERC AT (3% (05 /IR 20 ¢ 1, Ailfk/ 2 21k
41 D)OYE, BEMEAY 10200 me), K H. 1 &3F
(32.8 g)J L REEAE (A i (U /I T 10 = 1) 5385, 15
3| 4 A5 (H~Hy), Hy 1520 22 R (3 (5
P5/H B 100 = 1, A mEE/ R 4 2 1, &05/7N A 15
D)ArES, BEMLAY 44 me). T #48(50.1 g)&Hk
KR M (RDT/NER 52 DrE, SBREkEw
11(36.8 g)o K #B43(6.8 g)ZRENHE JZ M (G 5/
10 : DB, 538 4 N4 Ki~Ke), 44>
K3(500 mg) 2 BEMATE 3 (/W BE 12 1), RERE
IS AT/ NI 8 « DRI, BEIEY)
8(8 mg)F 9(8 mg). L #f53(9.1 @) Zrk AL E (-
Di/NTR 5 0 113 4 NHAMLi~Ly), 45> L:(2.6 g)
S UHERCHTE G (07« HEE 20 = 1, &05/PIR
5:1, AMEB/CRAE 2 D, BELEY
3(17 mg), 6(240 mg)F1 7(14 mg), K M, N, O 4
EIEQRT.8 @F, LREMAEERECGEDT/NER 2 ¢ 1)
B 15E] 4 D Mi~Ma), 414) Mi(9.5 g)&ht:
JE K 0 33 (D5 /TRER 2 2 )4y, BRELEY
12(8.5 g). ¥ P. Q& I(68.7 g)fF, &fkMAE
G/ HEE 3 - DS, 155 3 NP 1~P3),
#H453 P2(20.1 @) AT S BERAT GG (R /P BE L
1), BERAH GGG/ HEE 2 ¢+ 1), BERFE A
FE)or e, MEMEEY) 1273 me).

3 gikE

G 1, A, WGP e
F 4k Ji 1% (high resolution electrospray ionization
mass spectroscopy , HRESIMS) # % 43 T X K
C33H42016 ([M+Na]™, m/z MAS(E R 717.236 2, T
HAE 717.236 5), AMEFER 13, ZEEEHE LR
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1, H "H-NMR E3EE 6n7.15 Fl 6u 7.13 Zb45H
2 4 1,34, 5-lUERAILI T FES, 1 Ll
WA 2 RS EF S : on 5.65(1H, dd, J=15.5,
6.1 Hz, H-8), 5.42(1H, d, J=15.5Hz, H-7), 2
5 RH EAHZER CHs #1 2 5225 AHZE R CH;
55 . >*C-NMR H1 DEPT 3£ AW 1 1A dc
120.1(C)/120.3(C), 109.3 (CHx2)/109.1(CHx2),
145.0(Cx2)/145.2(Cx2), 138.6(C)/138.5(C)2 #H 4t
12 MHFFmES, 2 DEREFS dc166.5/
167.2, XHWLEY 1 LT TEES A 2 MR
TEEL; (AW 1 BHSE BRFAAE | AN A L
H5(0c100.1, 74.4, 73.9, 70.9, 74.8, 63.5), H:
WA E SN ou4.68(1H, d, J=8.1 Hz), MIH&
RO BRI BRI TR RO A
BC-NMR #il DEPT Eliid s 2 3R (E 5
(0c 132.4, 133.8), 4 PMHILIK(E 5 (5c 24.3, 23.7,
22.8, 15.0), 2 N HFEMR(E 5 (6c 41.5, 36.5), 3
AR P IR 5 (5c 75.6, 68.0, 33.8)F1 2 DK
{550 77.1, 38.9), XFERYEITERAE S 22 =
i34 clypearoside AP ICH /3 (58X 22 i BEA%)
FEH AL A 1 B HMQC H1 HMBC &%,
&% 1 T on 1.23(3H, d, H-10)LE S 5¢ 68.0
(C-9), 133.8(C-8)fAHIE, ou 5.42(H-7)F 6n 5.65
(H-8)L A5 dc 68.0(C-9), 77.1(C-6)FTAH L,
1 % B B B S (0n 4.68, J=8.1Hz)Y5 dc 75.6
(C-3), T44(C-2)AbmAHIE, ou1.67, 1.33(H-4)F
Ou 1.46, 1.29(H-2)LHE S ¢ 75.6(C-3) Mkt AH
K, ULV RIBE I E e 52 % 2 Rk C-3 i,
Y5 clypearoside A WEHE(HIAMILIERAE C-9 1i)i%
BEAEARN; &Y 1 1 HMBC K%k Bos
6’-H(Sy 4.56)5 C-7"(dc 167.2)4H%, FKHHZWE 6
AR TERET - RETE(S
clypearoside A H[F]), 74F, HMBC KEligid s
2’-H(dn 4.90)5 C-7""(5c 166.5), C-1'(6c 100.1),
C-3'(dc 74.8)F C-4'(5c 709, FeHAHHIWE 2/
N il fR T T MR E TR, &k
Bk, A 1 g R WA 1, HOCHE HMBC
MWK 2, fiv44 M caesaloside A,

k&Y 2, AR, 4 HRESIMS #i & 7
T2 C17H300([M+Na]", m/z M54 Ky 289.213 9,
THEAE R 289.213 8), AMEHIEN 3; H 'H-NMR
KIS R A 5 A 345 22 AHIZE 1Y CH3(0u 1.04,
0.98, 0.87, B oMHIE), 15 HAHZER CH;
{55 (0n 1.19, t, J=7.0 Hz); '*C-NMR 7 DEPT &
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=1 A1 8AE (500 MHz) o 8% 3% (125 MHz)(CDsOD)

Tab.1 'H-NMR (500 MHz) and *C-NMR (125 MHz) of compound 1 (in CD30D)

No. on Jdc No. oc No. on oc
1 38.9 11 0.79(3H, s) 243 1” 120.3
2 1:42128?)12.2) 415 12 0.73G3H, s) 237 27/6" 7.13(2H, 5) 109.3
3 3.76~3.71° 75.6 13 0.66(3H, d, 6.5) 15.0 3"/5" 145.0
4 ig;gg; 36.5 1’ 4.68(d, 8.1) 100.1 4" 138.6
5 1.70(m) 33.8 2 4.90(dd, 9.4, 8.1) 74.4 7" 167.2
6 77.1 3 3.76~3.71° 73.9 17 120.1
7 5.42(d, 15.5) 132.4 & 3.58(t, 9.3) 70.9 2716 7.15(2H, 5) 109.1
8 5.65(dd, 15.5, 6.1) 133.8 5 3.76~3.71° 74.8 3/5"" 145.2
9 4.27(m) 68.0 6 4.56(2H, m) 63.5 4 138.5
10 1.23(3H, d, 6.4) 22.8 7" 166.5

I RPIFA o7 WEAESE—E.

Note: “0” was the abbreviation of ‘overlap’.

1 A i1~4 854

Fig. 1 Structures of compounds 1-4

2 fuAaH 14 2 B9k 5 HMBC 48 %
Fig.2 Key HMBC correlations of compounds 1 and 2

T R IZ AL A LS A 4 4 CHs B, 7 4> sp® 24
B CH2 k(1 A~ CH, 5% UAHIE), 3 1> sp’ 244k 11
U LR (2 DR Oc 88.1 Fl ¢ 75.3), 3 > sp?
FALZERIE T o LA 2 MBI RRIE R AR 1
A~ OCH,CH;3 AN AFE#E OCHs, HAEIF 51L&
¥y 2p-methoxyclovan-9a-ol(3) I it 4 I R 5 AH
1, tb&Y 310 C-2 priEseny WAL, thaY 2
MR REEH N O, (A 2 1) HMBC Eli i
7% OCH, 1 2 &R T (0 3.58~3.48)5 CH; ik (dc
15.7)F1 C-2(6c 88.1)FHK, 2-H(dn 3.44)5 OCH, ik
(5c 65.8), C-3(5c 44.9), C-11(5c 26.0)F1 C-12(¢
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2R= CH:CH;3
3R=CH; 4

36.6)FHC(& 2), MEMMEEW) 2 I SAFAE 1 DL
A, HORHYS C2 MiE, ILMLEY 2 14
¥a) %5 5 4 2B-ethoxyclovane-9a-ol

&% 2, 'H-NMR(500 MHz, CDCls)dy :
3.58~3.48(2H, m, H-16), 3.44(1H, dd, J=10.6,
5.6 Hz, H-2), 3.31(1H, brs, H-9), 1.19(3H, t,
J=7.0Hz, H-17), 1.04(3H, s, H-14), 0.98(3H,
s, H-15), 0.87(3H, s, H-13); 3C-NMR(125 MHz,
CDCl3)dc: 44.2(C-1), 88.1(C-2), 44.9(C-3), 36.7
(C-4), 50.6(C-5), 20.6(C-6), 33.2(C-7), 34.8(C-8),
75.3(C-9), 26.7(C-10), 26.0(C-11), 36.6(C-12),
25.3(C-13), 31.2(C-14), 28.4(C-15), 65.8(C-16),
15.7(C-17); 1F. HR-ESI-MS : m/z 289.213 9([M+H]")
(C17H3002, TTHAEH 289.213 8),

k&Y 3, HEMAK. "TH.NMR(500 MHz,
CDCl3)dy: 3.35(1H, m, H-2), 3.34(1H, m, H-9),
1.04(3H, s, H-14), 0.98(3H, s, H-15), 0.87(3H,
s,H-13),3.38(3H, s, H-OCH3); *C-NMR(125 MHz,
CDCl3)dc: 90.1(C-2), 75.2(C-9), 50.9(C-5), 44.2

rh E PGS P27 2021 4E 10 F 45 38 25:45 19 1]



(C-1), 44.1(C-3), 37.0(C-4), 36.5(C-12), 33.1(C-7),
34.7(C-8), 31.3(C-14), 28.4(C-15), 26.5(C-11),
26.0(C-10), 25.4(C-13), 20.6(C-6), 58.3(-OCH:)-
DL R S5 ekt —20, a3 B 26-
methoxyclovan-9a-ol,

L&Y 4, ToERE A . 'TH-NMR(500 MHz,
CDCl3)ou: 7.12(1H, t, J=1.5 Hz, H-14), 4.92(1H,
s, H-17p), 4.79(2H, dd, J=2.5, 3.7 Hz, H-15),
4.61(1H, s, H-17a), 1.26(3H, s, 18-CH3), 0.63
(3H, s, 20-CHs3); C-NMR(125 MHz, CDCl3)dc:
181.7(C-19), 174.4(C-16), 147.4(C-8), 143.8(C-14),
134.9(C-13), 106.8(C-17), 70.1(C-15), 56.2(C-5),
55.7(C-9), 44.1(C-4), 40.5(C-10), 39.2(C-1), 38.6
(C-7),38.0(C-3),28.9(C-18),26.0(C-6),24.7(C-12),
21.9(C-11), 19.9(C-2), 12.8(C-20), LA F%k# 53¢
BRUINT LG, b5 4 %556 R 8(17),13-ent-labdadien-
15—16-lactone-19-oic acid,

k&Y 5, Ak, 'TH.NMR(500 MHz,
CDCl3)éu: 5.21(1H, t, J=3.5 Hz, H-12), 3.58(1H,
d, J=11.0 Hz, H-28a), 3.25(1H, d, J=11.0 Hz,
H-28b), 3.23(1H, m, H-3), 7 HERFEE
1.193H, s), 1.02(3H, s), 0.96(3H, s), 0.95(3H,
s), 0.91(3H, s), 0.90(3H, s), 0.81(3H, s); *C-NMR
(125 MHz, CDCls)dc: 144.2(C-13), 122.4(C-12),
79.0(C-3), 69.7(C-28), 55.2(C-5), 47.6(C-9), 46.5
(C-19), 42.3(C-18), 41.7(C-14), 39.8(C-8), 38.8
(C-1), 38.6(C-4), 37.0(C-17), 36.9(C-10), 34.1
(C-21), 33.2(C-29), 32.6(C-7), 31.1(C-20), 31.0
(C-22), 28.1(C-23), 27.2(C-2), 25.9(C-27), 25.6(C-
15), 23.6(C-30), 23.5(C-11), 22.0(C-16), 18.4(C-6),
16.7(C-26), 15.6(C-24), 15.5(C-25), LA R 53
BRUZXT L, ARG 5 %08 Rl — B (erythrodiol)

k&Y 6, HEAM{AK, 'H-NMR(500 MHz,
CD;OD)dy: 7.64(1H, d, J=2.0 Hz, H-2"), 7.55(1H,
dd, J=8.5, 2.0 Hz, H-6"), 6.92(1H, d, J=8.5 Hz,
H-5"), 6.41(1H, d, J=2.1 Hz, H-8), 6.22(1H, d,
J=2.1Hz, H-6), 3.803H, s, OCHs3); "*C-NMR
(125 MHz, CD;OD)dc: 178.6(C-4), 164.7(C-7),
161.7(C-5), 157.0(C-2), 156.6(C-9), 148.5(C-4"),
146.0(C-3"), 138.1(C-3), 121.5(C-1"), 120.9(C-6"),
115.1(C-2"), 115.0(C-5"), 104.5(C-10), 98.4(C-6),
93.3(C-8), 59.1(3-OCHs), Z5Z7% kXTI,
&Y 6 %k 3-H A M & (57,34

AN P22 2021 4F 10 H 25 38 45 19 1)

tetrahydroxy-3-methoxy flavone),

&Y 7, BEARAK, "H-.NMR(500 MHz,
CD;OD)du: 7.75(1H, d, J=2.0 Hz, H-2"), 7.65(1H,
dd, J=8.4, 2.0 Hz, H-6"), 6.89(1H, d, J=8.4 Hz,
H-5"), 6.41(1H, d, J=1.7 Hz, H-8), 6.20(1H, d,
J=1.7Hz, H-6); BC-NMR(125 MHz, CD;OD)dc:
176.3(C-4), 164.4(C-7), 161.2(C-5), 156.6(C-9),
148.2(C-2), 147.3(C-4"), 145.5(C-3"), 136.2(C-3),
122.4(C-17), 120.4(C-6"), 116.1(C-2"), 115.5(C-5"),
103.5(C-10), 98.6(C-6), 93.8(C-8), &5Z%
BRUSIXT LG, fbA W 7 %558 Atz 28 (quercetin) .

& 8, BAH{A, "H-NMR(500 MHz,
CD;SOCD;)dn: 12.97(1H, s, 5-OH), 7.95(2H, d,
J=8.5Hz, H-2', 6'), 6.94(2H, d, J=8.5 Hz, H-3,
5%, 6.78(1H, s, H-3), 6.48(1H, d, J=2.1 Hz,
H-8), 6.21(1H, d, J=2.1 Hz, H-6); *C-NMR(125
MHz, CD3SOCD3)dc: 182.3(C-4), 164.7(C-2), 164.2
(C-7), 161.9(C-9), 161.6(C-5), 157.8(C-4"), 128.9
(C-2',6"), 121.6(C-1", 116.4(C-3", 5", 104.1(C-10),
103.3(C-3), 99.0(C-6), 94.0(C-8). L) I %i#it 53¢
HRUXT LG, b5 8 %78 7 3% # (apigenin).

&Y 9, #AE{A, '"H-.NMR(500 MHz,
CDs;COCD;)dn: 7.52(1H, d, J=2.1 Hz, H-2"), 7.48
(1H, dd, J=8.4, 2.1 Hz, H-6), 7.02(1H, d, J=8.4 Hz,
H-5"), 6.67(1H, s, H-3), 6.53(1H, d, J=2.1 Hz,
H-6), 626(1H, d, J=2.1Hz, H-8); “C-NMR
(125 MHz, CD3COCD3)dc: 182.1(C-4), 164.7(C-7),
164.4(C-2), 162.0(C-5), 157.9(C-9), 149.2(C-3"),
146.2(C-4"), 122.8(C-17), 119.2(C-6"), 115.7(C-5"),
113.3(C-2"), 104.3(C-10), 103.3(C-3), 98.8(C-6),
93.8(C-8), &5 kIS L, ka9 K¢
K JR B2 (luteolin)

& 10, EFREAKMA, 'H-NMR(500 MHz,
CD;COCD:)dn: 7.12(2H, s, H-2, 6), 4.27(2H,
q., J=7.1 Hz, H-1"), 3.88(3H, s, H-OCH3), 1.31
(3H, t, J=7.1 Hz, H-2"); "*C-NMR(125 MHz,
CD;COCDs)dc: 165.9(C-7), 150.3(C-3, 5), 139.6
(C-4), 125.8(C-1), 108.9(C-2, 6), 59.8(C-OCH3),
60.5(C-1"), 13.7(C-2"). tL&H 10 4858 H 3,5- 5%
3 -4- B A L R B R & B (ethyl-3,5-dihydroxy-4-
methoxybenzoate),

&Y 11, AaasRek, 5EEFROER
XL LA TLC Z R [RIE H R GEJRTIT RefH—3K,

-2349 -
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HEAE A 11 558 & T2 £ B (ethyl gallate).

&Y 12, AEEPIRSE, 5% E TR
il TLC ZFRANRI R R G R Re—3, Hitik
H 12 %558 B TR (gallic acid),
4 g

AT MG FHA I rp A B S T 12 MG
Yy, R8s ARG ) . mE . =l SR AR
RS, R E R ZAEY T B AR R =
S Ja A P RE A 1 B3 R I e R R R e e
i, M AEAEN B TR OER NG FIR, HEreE
R MZAR Y A 3 S BRI R R e A, A
B TERETRORAEE 7R, WETFRZE—Fh
\EAVLER, TTEHTAT, By, &,
Yokl BT RETFEGL., BE TR T
S BTSRRI B K 2 5 G o ]
A AR5 2% B XS I R I X RE R B IR B
CRAERTR L FEREB AE D TR, A R T A HF
K R SRAE Y 55 5
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