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Abstract; To study the chemical constituents from the twigs and leaves of Croton lachynocarpus, eight compounds were
isolated from 95% ethanol extract of twigs and leaves of C. lachynocarpus, by means of various chromatographic
techniques including column chromatography over silica gel, Sephadex LH-20, and reversed-phase HPLC. Compounds
were identified as 2B-hydroxyteucvidin acetate(1) , 28-hydroxyteucvidin(2) , crotoeurin B(3) , kaempferol-3-0-(6"-0-
cis-p-coumaroyl ) 8-D-glucopyranoside ( 4 ), kaempferol-3-0-( 6"-O-trans-p-coumaroyl ) -B-D-glucopyranoside ( 5 ),
castanoside A(6), cerevisterol (7), uracil (8) by analyzing their spectra data and comparing with the previously
reported literatures. Compounds 2—7 were obtained from the plant for the first time.
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R4 AR ZE B (b BB 22 B b B AR W) 3 G
MEDL, 1996) , Z AW HA R XERIE HOR Ik
S T IR T A, R 2 IR (A2, TR
SPRAT i L R T ST R SRR, AN IR LA A
HAE B SR T GAR o B 15 21 = | {55 L ) 2 e
KA (Pan et al. , 2014 4404 ,2014) ; At
TP R B2 R AR A A B Tk T T & R G
RS, W o RA T KR | -2V 250 55 (T
A% ,2013) , {HI2 4 1k, A Y ) ) 5 2 ik
M2 b AT e D SO N Ak Trh g iR
Jrl e 2w, e E RS T EBRE SN RS R
FH o B, o8 T 4 i R B AR A 0 4 o S A
FHREZ B A EFHNENE LS, AR
I Bk — 5T R B R B S A 95% £ B4 B iy
fR2ERL A 5T, o 8 55 th 8 ME &, H
L 1-3 R TRERL A Y 4-6 AL A Y, 1k
2R 1, AW 2-T WO EIRNBRE
A B AR

1 L& E5HH

AVANCE Il HD 500 MHz # 5 4% ®g 3L 9% i 1%
X (TMS P r, %+ Bruker 2% ) ; LC/MS-IT-TOF
FEIEAL ( H A HEA ) 5 Agilent 1200 725 5508 AH {4
TEAN, v SO T PR Sy €33 4 (3 R A R R
B E)ABRAR) , HAl ¥ R 4 8 4l (74 Bz 4k
TRy A BR 2\ ) 5 A €0 335 A 2 6 5% o R
(5 B FEA T AR FE) ; Sephadex LH-20 #E i
(¥t Amershan Biosciences 2y H] )

EREEEM R A PHETHA A, B
POH% A 6 D R 2= B T P4 AR P BF 5% T 34
% FEUERE S PR A T VU AR Y D e A o
FKEFHE S E,

2 BREBE5LH

BREEAM 8.0 kg, AT 5 R#E, INA 95%
LBEA0 L, IR FIR4E 24 h, oy, uBE L iRy
PRI 2 IR, A IF 3R OB, Ik R Wk 45 15 31 850 ¢
MIRE . B 800 g MYIRE N AL & (1) 7K 8 75 4 1L
Ja MK A Ik TR L BE AL 3 Wk, BRI
BUA T 2 L, 80U 456 53 5145 21 A 9 ik 3 47
144 ¢ LR LTRHBAL 239 ¢,

BLTR LR A BGH AL 189 g, G hE A (431 43
B LI M EE-IEA (1 0—0 = 1) ¥R i 1746
FEVRIG , £ VR B Oy 20 TLC KA 9115 3 4 4>

5y Fr.d~Fr.d, Fr.2 52k A 0 i 2 4ifl
(FAMEE-NE=8:1), 53 tEY 1(9 mg) .2
(7.2 mg) \7(15.4 mg) 1 8(9.6 mg) ; Fr.3 2143l
T2 A RO A 8 3 4 B (50% CH, OH, &%
0.1% HCOOH) 13 21 fk &% 5(6.6 mg) .6 (4.6
mg) ; Fr.4 20 3 F| i Sephadex LH-20 {3 4fik |
DLAEG/FBECL = 1) Ve, A3 8146549 3(10.2 mg)
4(7.9 mg),

3 HMkE

&% 1 &R 45 &, HR-ESI-MS m/z.
387.1816 [M+H]", 4+ ¥ C, H,,0,, H-NMR (500
MHz, CDCL,): 8 6.36(1H, m, H-14), 5.37(1H, t,
J=8.0 Hz, H-12), 2.55(2H, dd, J=8.5, 15.0 Hz,
H-11b), 2.09(3H, s, OAc), 1.94(1H, dd, J=8.5,
14.0 Hz, H-11a), 1.35(3H, d, J=7.0 Hz, H-17 ) ;
“C-NMR (125 MHz, CDCl,) : 6 28.0 (C-1, t), 66.8
(C-2,d), 24.9 (C-3, 1), 124.1 (C-4, s), 161.7
(C-5,s), 76.0 (C-6, d), 35.9 (C-7, 1), 38.9
(C-8, d), 51.9 (C-9, s), 33.8 (C-10, d), 39.0
(C-11, t), 72.0 (C-12,d), 125.1 (C-13, s),
108.0 (C-14, d), 144.6 (C-15, d), 139.6 (C-16,
d), 14.3 (C-17, q), 171.4 (C-18, s) 176.9 (C-20,
s) 169.9(0C=0, s), 21.1(COO-CH,, q) ., A %
P55 SCHik ( Savona et al., 1986) iR il Fe AR —F(, ft %
EAEY) 1 R 2B-hydroxyteucvidin acetate ,

&Y 2 & R 45 5. HR-ESI-MS m/z:
345.1788 [M+H ", /> 13 C,H,,0,," H-NMR ( 500
MHz, C,D,N): 6 7.83(1H, s, H-16), 7.70(1H, s,
H-15), 6.69(1H, s, H-14), 5.52(1H, t, J=8.0
Hz, H-12), 2.66 (1H, dd, J=8.0, 14.0 Hz, H-
11b), 1.99(1H, dd, J=8.0, 14.0 Hz, H-1la),
1.39(3H, d, J=7.5 Hz, H-17); “C-NMR ( 125
MHz, C;D,N): 6 34.7 (C-1, t), 67.8 (C-2, d),
31.8 (C-3, 1), 127.5 (C-4,s), 163.9 (C-5, s),
77.6 (C-6, d), 37.0 (C-7, t), 40.7 (C-8, d), 53.6
(C-9, s), 38.0 (C-10, d), 40.6 (C-11, t), 73.6
(C-12, d), 127.2 (C-13, s), 110.3 (C-14, d),
146.1 (C-15, d), 142.1 (C-16, d), 15.5 (C-17,
q), 173.6 (C-18, s), 179.2 (C-20, s), LA b iki%
B4E 5 SCHk (Savona et al., 1986) 18 F AR —3%, ik
BEALEY) 2 M 2B-hydroxyteucvidin

&% 3 4HIRSS . HR-ESI-MS m/z: 361.1571
[M+H]", 4+ F= C, Hy, O,.' H-NMR (500 MHz,
CDCl,): 8 7.46 (1H, br s, H-16), 7.42 (1H, br s,
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Fig. 1 Structures of compounds 1-8

H-15), 6.41(1H, brs, H-14), 3.10(1H, dd, J=
15.0, 3.0 Hz, H-7b), 2.57(1H, dd, J=13.5, 6.5
Hz, H-11b), 2.34(1H, dd, J=13.5 10.0 Hz, H-
1la), 2.23(1H, dd, J=15.0, 5.5 Hz, H-7a),

2.16(1H, m, H-4), 1.02(1H, d, J=6.5 Hz, H-
17); "C-NMR (CDCI, 125 MHz): § 23.1 (C-1,
t), 25.5 (C-2, 1), 24.9 (C-3, 1), 42.3 (C-4,
d), 47.4 (C-5,d), 208.8 (C-6, s), 45.4 (C-7,
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t), 32.9 (C-8, d), 51.5 (C-9, s), 42.6 (C-10,
d), 36.5 (C-11,t), 70.7 (C-12, d), 124.0
(C-13, s), 108.2 (C-14, d), 144.3 (C-15, d),
140.0 (C-16, d), 17.0 (C-17, q), 173.7 (C-18,
s), 177.0 (C-20, s), 51.4(COO-CH,, q). Vi I
s 5 SCHk (Pan et al.,2015) HigiE A — 2,
W B E Y 3 M crotoeurin B,

k& Y 4 & @k K, HR-ESI-MS m/z:
593.1383 [ M-H]™, 4» ¥ C, H, 0,,.' H-NMR
(500 MHz, DMSO-d) : 6 7.54(2H, d, J=8.0 Hz,
H-2",6"), 6.69(2H, d, J=8.0 Hz, H-3", 6 5"),
6.67(1H, d, J = 13.0 Hz, H-7"), 5.46(1H, d,
J=13.0 Hz, H-8"); "C-NMR( 125 MHz, DMSO-
d¢): 6 156.5 (C-2,s), 133.0 (C-3,s), 177.3
(C4,s),161.2(C-5,s), 98.8(C-6,d), 165.1
(C-7,s),93.7(C-8,d), 156.4 (C-9, s), 103.8
(C-10, s), 120.8 (C-1', s), 130.8 (C-2', 6',
d), 115.0(C-3", 5", d), 159.9 (C-4', s), 101.1
(C-1",d), 74.0 (C-2",d), 76.2 (C-3",d),
70.0 (C-4", d), 74.1 (C-5", d), 62.7 (C-6", 1),
125.3 (C-1",s), 132.6 (C-2", 6", d), 114.8
(c-3",5" d), 158.8 (C-4", s), 143.6 (C-7",
d), 114.6 (C-8", d), 165.8 (C-9", s), LA I3k
TS 5 SRR TE (PREK AR, 2012 ) HEA — 3 s
EAY 4 1A -3-0-(6"-0-i 20 F G5 ) -
B-D-t 1§ % % ¥ 1 [ kaempferol-3-0-( 6”-0-cis-p-
coumaroyl ) -B-D-glucopyranoside |

&Y s EETEIEH AR, HR-ESI-MS m/z:
595.1391 [M+H]", 4+ T30 C,yH,40,,,' H-NMR
(500 MHz, DMSO-d,) : 6 7.99(2H, d, J=8.0 Hz,
H-2',6'), 7.37(2H, d, J=8.5 Hz, H2", 6"),
6.85(2H, d, J=8.0 Hz, H-3", 5'), 6.79(2H, d,
J=8.5 Hz, H-3", 5"), 6.38(1H, s, H-8), 6.15
(1H, s, H-6), 6.11(1H, d, J=16.0 Hz, H-8"),
5.45(1H, d, J=7.5 Hz, H-1"); “C-NMR (125
MHz, DMSO-d,): & 156.8 (C-2,s), 133.5
(C3,s), 177.8 (C4, s), 161.6 (C-5, s), 99.4
(C-6, d), 165.2 (C-7, s), 94.2 (C-8, d), 156.8
(C9,s), 104.2 (C-10, s), 121.2 (C-1', s),
1313 (C-2",6',d), 115.6 (C-3", 5", d), 160.5
(C4",s), 101.6 (C-1",d), 74.6 (C-2",d),
76.7 (C-3",d), 70.5 (C-4",d), 74.7 (C-5", d),
63.4 (C-6",t), 125.4 (C-1",s), 130.6 (C-2",
6", d), 116.2 (C-3", 5", d), 160.3 (C-4", s),
145.1 (C-77,d), 114.1 (C-8",d), 166. 6
(C-97", s), LA BRSSOk (BRBKAE2012) iRl

ABE S A — B0, MO e G W 5 Il 22 9-3-0-
(6"-0-J2 X X 7 52 Wk A& ) -B-D-Nk W 4 B
[ kaempferol-3-O-( 6"-O-trans-p-coumaroyl )-B-D-
glucopyranoside ] ,

&Y 6 B EMARCIRK K . HR-ESI-MS m/z:
595.1792 [M+H]*, 4+ F X C,,H,0,,.' H-NMR
(500 MHz, DMSO-d;) : 12.59(1H, br s, OH-5),
10.18(1H, br s, OH-4"), 8.04(2H, d, J=8.5
Hz, H-2',6"), 7.37(1H, d, J=16.5 Hz, H-7"),
7.33(2H, d, J=8.0 Hz, H-2", 6"), 6.85(2H, d,
J=8.5 Hz, H-3", 5"), 6.77(2H, d, J=8.0 Hz,
H-3",5"), 6.39(1H, s, H-8), § 6.14(1H, s,
H-6), 6.10(1H, d, J=16.5 Hz, H-8"), 5.45
(1H, d, J =7.0 Hz, H-1"); "C-NMR( 125 MHz,
DMSO-d,): 6 156.3 (C-2, s), 133.2 (C-3, s),
177.0 (C-4, s), 161.1 (C-5, s), 98.8 (C-6, d),
164.4 (C-7, s), 93.7 (C-8, d), 156.3 (C-9, s),
103. 7 (C-10, s), 120. 8 (C-1',s), 130. 9
(c-2',6', d), 115.7 (C-3',5",d), 160. 0
(C4',s), 101.6 (C-1",d), 73.0 (C-2",d),
71.0 (C-3",d), 68.2 (C4",d), 72.8 (C-5", d),
63. 2 (C-6",t), 124. 9 (C-1",s), 130. 1
(c-2",6",d), 115.0 (C-3",5",d), 159.8
(C4",s), 144.6 (C-7", d), 113.6 (C-8", d),
166.1 (C-9", ), LA_b 3% Kodhs 5 SCk il (£
i 55,2004 ) FEAR — B0, S E G W 6 NI A
( castanoside A)

&Y 7 Bk K, HR-ESI-MS m/z; 431.
3462 [M+H]", 4 F 30 CxH, 0,," H-NMR (500
MHz, C;D,N) . 6 5.24(1H, dd, J=7.5, 15.5 Hz,
H-23), 5.17(1H, dd, J=8.0, 15.5 Hz, H-22),
4.84(1H, m, H-3), 4.33(1H, brs, H-6), 1.54
(3H, s, H-19), 1.07(3H, d, J=6.5 Hz, H-21),
0.96(3H, d, J=7.0 Hz, H-28), 0.88(3H, d, J=
8.5 Hz, H-27), 0.86(3H, d, /J=6.0 Hz, H-26),
0.68 (3H, s, H-18); “C-NMR (125 MHz, C,D,
N):&832.6 (C-1,1t), 33.8(C-2,1), 67.5(C-3,
d), 41.9 (C-4,t), 76.1 (C-5,s), 74.2 (C-6,
d), 120.4 (C-7, d), 141.5 (C-8, s), 43.7 (C-9,
d), 38.0 (C-10,s), 22.3 (C-11,1t), 39.38
(C-12, t), 43.7 (C-13,s), 55.2 (C-14, d),
23.4 (C-15, 1), 28.4 (C-16, t), 56.1 (C-17, d),
12.4 (C-18, ¢q), 18.7 (C-19, q), 40.8 (C-20,
d), 20.1 (C-21, q), 136.1 (C-22,d), 132.1
(C-23,d), 43.0 (C-24,d), 33.3 (C-25, d),
21.3 (C-26, q), 19.8 (C-27, q), 17.8 (C-28,
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q) o VA LEIES SCHR (Gao et al., 2001) Hzi8 KA
— 5, WS EEY T N cerevisterol ,

EY 8 HETLEL KA, HR-ESI-MS m/z:
111.0277 [M-H]", 4rF X C,H,N,0,.' H-NMR
(500 MHz, DMSO-d,) : 6 7.39(1H, d, J=7.5 Hz,
H-6), 5.46(1H, d, J=7.5 Hz, H-5); “"C-NMR
(125 MHz, DMSO-d,): 6 151.5 (C-2, s), 164.3
(C-4,s), 100.2 (C-5,d), 142.1 (C-6,d), LL
B EE S SRR TE (R AR, 2001 ) AR —
B, MCE ARG Y 8 A IRWERE (uracil ) .

4 HhEEik

P SCmkic #k, B R e SR R =2 7
MRz —, 5 E | L w45 b 2 6 s v 2
HOR (HRTT g2l A T AR e 2 ) AT T L 1k
K fire e 55 1 D 850 (i R 4 R, 1990) , HIZ A
1B VA X T S B A I A 4 o R A 1) F 5 41
i, AR N B R B SR K 8 MME S
Yy, 5 B K v B e R U R 6 A 2 R
PR ZY B 22 F o8 K0, 72 B B AL il o B R
IR R CPUTA L PR AR T (B R A,
2017) . BEHR24k & Wil 4 B-3-0-( 6"-0-Ji 5 Xt
T LR HE ) -B-D-Nik I 75 A0 1 (4) Sl Zs Br-3-0-
(6"-0-J X075 LI ) B-D- M i 7 26 0 (5) 1Y
0 A P A, HLEA R AR B A BT AR AR TS v, T
HSEA U W AP R I T (I IAE 2016) 5 H 3R
A(6) BA —E MM #EPE (3 1C, 0 77.91 wmol -
L") (3KET,2010) . HEELEY) cerevisterol (7)
REAE 41 1) 1035 UL A 5 19 MC3T3-E1 4 g 98 7
(Hata et al.,2002) ., K, 38 o % B 58 02 5 R0
(AR 22 LA IIF I, AN T 6 1 08 0 ) ) T B Ay
H R4 5 T & A LR A Ak 4

SE R
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