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Chemical constituents from roots of Ricinus communis

TANG Zu-nian', XIE Li-xia>, SU Xiao-jian®, LIANG Cheng-qin', QIN Shao-yan®, HUANG Shi-hao
1. Guilin Medical College, Guilin 541004, China

2. College of Resource and Enviroment, Guangxi Normal University, Guilin 541004, China

Abstract: Objective To study the chemical constituents from the roots of Ricinus communis. Methods The chemical constituents
were isolated and purified by silica gel column, and spectroscopic methods were used for the structural elucidation. Results Fourteen
compounds were isolated and identified as ricintriglyceride (1), 3-acetoxyl-acid (2), stigmasterol (3), ricinine (4), methyl-3-dihydroxy
benzoate (5), gallic acid (6), aleuritic acid (7), ethyl brevifolincarboxylate (8), 9-hydroxytridecyl docosanoate (9), lupeol (10), luteolin
(11), palmitic acid (12), octacosanol (13), and octadecane (14). Conclusion Compound 1 is a new compound, named ricintriglyceride,
and compounds 2, 3, 5—12, and 14 are isolated from the plants of Ricinus L. for the first time.

Key words: Ricinus communis L.; ricintriglyceride; 3-acetoxyl-acid; stigmasterol; ethyl brevifolincarboxylate
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(stigmasterol, 3). EJFRBH (ricinine, 4). 3,4-_%
HORH T H 5 (methyl-3-dihydroxy benzoate, 5)-.

EEE N A (1952—), U5, BIEEZ, W05 A h 24 50#iT5E. Tel: 13977373951  E-mail: tangzunian@yahoo.com.cn

*BiffEE /N Tel: 13707835706  E-mail: xiaojiansu@163.com
[ kL hitp://www.cnki.net/kems/detail/12.1108.R.20111223.1146.003.html

PR 2% H RS ). 2011-12-23



*16 ¢ ¥ % Chinese Traditional and Herbal Drugs £ 43% 18] 201251 A

BB TR (gallicacid, 6). WA (aleuritic acid,
)\ K IR R L BE Cethyl brevifolincarboxylate,
8). 9-hydroxytridecyl docosanoate (9). P s & /%
(lupeol, 10). ABEH ZE (luteolin, 11). FEHIR
(palmitic acid, 12). — - J\%¢lE Coctacosanol, 13).
1IE+J\J%¢ (octadecane, 14). I, 1651 MHr
twEY, tEY 2. 3. 5~12 Fl 14 I HIRNZE
LEE7/ LA G KL
1 U5

2L 1 A (€ [H Nicolet 2 @] Avatar 360
FT-IR); MHEIARAL (it Bruker 24w Advance AV
500 MHz); XT4—100X B @A sl @ A (Abit2s
AT R F]D s FECOIE AIRERE GF BT .

ELBRAR 2009 4F 9 FRAET VAT R E
28 VUREAREE 2 B AL 2 R 2% 48 0 ) KR} B RR
JEAMY R Ricinus communis L. BIR .
2 REEHE

THRERRAR 15 kg, #H8, 95% LRERIFE4RE 3
O FFR 3 h, EIFRRIOR, WUR RO ], AT
FRH 795.5 g, MG EIK, KA S S0
IR LG I T A 19 2047 i BE T2y 113.87 g«
SIS 41.27 g BEIR LWEHR4Y 35.18 gv IF T 1
7 186.74 go A1 MK 70 AR AT (53 73 25 2l Ak
FEMEAY 2 3. 9. 10, 12~14; S &6k
ke Ll oy A EL A 1. 4. 685 BETR
LR 7y AL AT (5 4y B A A3 B S5 4 5. 11
3 HMEE

& 1w taekyY), S TR0, AR
T4k, FEE. EI-MS m/z: 956[M~+Na]", Hx§4>
TR 933, 454 'H-NMR Hl PC-NMR i & 73
TN CsHiaOgr AR 60 IR vper (e '):
3730, 3 626 F1 3 412 Aj2AE (-OH) I&ifiz)E,
1 742 JBIEM L REN0E, 2 928 F12 851 Ky FI %k
(e se, 1454 11382 Jy HIFE AR A 4 s
B, 1091 HFRA (C-O) [ h4idRah% . PC-NMR
(125 MHz, CDCl5) 8: 62.1 (C-1, 3), 68.9 (C-2), 173.1
(C-1, 1), 172.7 (C-1"), 34.0 (C-2', 2'), 34.10
(C-2"), 24.8 (C-3', 3", 3", 29.0 (C-4', 4", 4", 36.8
(C-5', 5", 5™, 25.7 (C-6', 6", 6'"), 71.5 (C-T', 7", 7"),
354 (C-8,8",8"), 125.3 (C-9', 9", 9", 133.1 (C-10/,
10", 10", 27.5 (C-11', 11", 11"), 29.0 ~ 29.5
(C-12'~15', 12"~15", 12" ~15""), 31.8 (C-16', 16",
16", 22.6 (C-17',17",17"), 14.1 (C-18’, 18", 18"").

DEPT {5 = WA P AN BE LI, 4 S kg
CRLFE PR B W RN PR AN S A ), 224N A
e (1 ANEIUCHEWE, H “C-NMR M DEPT % 7R
PSR A T H S, 2555 g =S
FA7 134> A1 AHIEE, 1 'TH-NMR (500 MHz,
CDCly) f27n 13 4ifF 50, ARAEFEN e
313:1:2:2:3:6:6:6:6:6:48:9, 44
BC-NMR, DEPT #1 HSQC i, &I oc 133.1 5 oy
5.53 (3H, m) AH3E, oc 125.3 5 oy 5.40 (3H, m) #H
X, 0c 68.9 5 0y 5.25 (1H, m) MK, oc62.1 5 oy
429 (2H, m) Moy 4.13 (2H, m) #3%, 6c 71.5 5 oy
3.59 (3H, m) #H%, J¢c 34.1 F134.0 5 oy 2.30 (6H,
m) A%, 0c35.4 5 oy 2.20 (6H, m)HK,5:27.5 5
O 2.04 (6H, m) #3%, dc 24.7 5 6y 1.60 (6H, m) #H
K, 0c36.8 5 oy 1.46 (6H, m) H1%, ¢ 22.6,25.7,
31.8,29.0~29.5 5 6y 1.27 (48H, m) A%, ¢ 14.1
55 6y 0.87 (OH, m) #HIC. HRELCL EEdE, AW+
HAEAE 3 AR 4 o

4% 'H-'"H COSY %, 6y 5.53 (3H, m) 1 5.40
(3H, m) #i3%, 5.53 (3H, m) #12.04 (6H, m) #%,
5.40 (3H, m) £12.20 (6H, m) AHe, 15 B P i
HRGER HHE . 541, oy 2.20 (6H, m) Al 3.59 (3H,
m) A2, 0y 3.59 (3H, m) 1 1.46 (6H, m) #H3%; oy
2.04 (6H, m) A1 1.27 (48H, m) #5%; Jy 1.27 (48H,
m) Fl 0.87 (9H, m) K, FriloTHfa i b B
A: -CH,-CHOH-CH,-CH=CH-CH,-(CH,),-CH3. 4}
HMBC i, oy 5.53 (3H, m) 5 dc 125.3, 354, 29.0~
29.5, 27.5 #1K. Jdy 5.40 (3H, m) F1 o¢c 35.4, 71.5,
133.1 #H2%, 1 oy 2.20 (6H, m) Fl 6c 36.8, 71.5,
125.3, 133.1 #H5%, 0y 0.87 (9H, m) F1 oc 22.6, 31.8
G, FRRUEPA 450l BE A IRAFAE

'H-"H COSY i, 8y 2.30 (6H, m) F1 1.60 (6H,
m) FK, oy 1.60 (6H, m) F11.27 (48H, m) %K,
H HMBC i1, 6y 2.30 (6H, m) 1 d¢c 173.1, 24.7,
25.6 #HG, BEIIAELESE 1) 7 B B: -CO-CH,-CH,-.

'H-'H COSY isf, H Bt A i) oy 1.46 (5¢
36.8) Ml B B it ff) oy 1.60 (0c 25.7) #B5 H S
W BRI oy 1.27 AHOG, FrbL A Fil B AT LUEHE A
-CO-CH,-CH,-(CHs,),-CH,-CHOH-CH,-CH=CH-CH,-
(CH,),-CHsz. HT- HMBC i1, F Bt A —¥iiff) oy 1.46
(0c 36.8) F6c 25.7HHK, [FIIFIFT B B — i) oc 24.7
(0u 1.60) #, Frbhaly2, HA—AK oc 25.7 1)
WHIEE. Prih A F1 B B4 4-CO-CH,-CH,-CHy-
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CH,-CH,-CHOH-CH,-CH=CH-CH,-(CH,),-CH3..
H4h, 'H-"H COSY i, 6y 5.25 (1H, m) [
N5 oy 4.29 (2H, m) 1 4.13 (2H, m) #H15%, 3 HAb
TR, 100G W I, OHEWT T B A A Y
MR B C (1-A),
4% HMBC i, oy 5.25 (1H, m)5 oc 172.41
5, 6y 4.29 (2H, m) #14.13 (2H, m) #B5 oc 173.1

H;g/(Hzch
10"
A B
\0 " C]s.
ENHLO) S
/0\)\/0\ e

K. PrBA Bt C 1Y 3 434k o i+ 7 LU AH
W i 45 M/ B : -CO-CH,-CH,-CH,-CH,-CH,-
CHOH-CH,-CH=CH-CH,-(CH,),-CHs.. #F — 5 H 4} J5i
WA TH-NMR 3585E n {4 6, BT DAL AP 454
AT LU E, Wi 1-B Jros. IR RRAWHED)
i & A SR, A& 1 w44 o0 BE R = H R,
H—HWED

1 REC(A) ka1 (B) HIEHW
Fig. 1 Structures of segment C (A) and compound 1 (B)

WwEY 2. AER A (FHEE), Libermann-
Burchard [ £ BITE. IR v (cm™'): 3 434 (-OH),
1 735 (C=0), 1 689 (C=C), 2 945 1 1 026 (C-O), 2 945,
2863, 1468 11378, '"H-NMR (500 MHz, CDCl;) 6:
5.52 (1H, dd, J = 8.0, 3.5 Hz), 2.05 (3H, s), 0.86 (3H,
s), 0.89 (3H, s), 0.93 (3H, s), 0.94 (3H, s), 0.95 (3H,
s), 0.96 (3H, s); "“C-NMR (125 MHz, CDCl3) d: 37.9
(C-1), 23.5 (C-2), 80.9 (C-3), 37.5 (C-4), 55.7 (C-5),
18.8 (C-6), 40.8 (C-7), 39.1 (C-8), 49.1 (C-9), 37.7
(C-10), 17.3 (C-11), 33.4 (C-12), 37.4 (C-13), 160.6
(C-14), 116.8 (C-15), 31.4 (C-16), 51.4 (C-17), 41.5
(C-18), 354 (C-19), 29.3 (C-20), 33.7 (C-21), 30.8
(C-22), 27.9 (C-23), 16.6 (C-24), 15.6 (C-25), 26.2
(C-26), 22.5 (C-27), 184.0 (C-28), 31.9 (C-29), 28.7
(C-30), 170.9 (C-31), 21.3 (C-32). LA iki¥ah 5
RRFRIE S5, MO E A 2 T 3- LIRS AR R -

WY 3: s G, mp 168~169
°C, Libermann-Burchard . & fH{:, Molish Jx WV &2
1. "H-NMR (500 MHz, CDCls) 6: 5.38 (1H, d, J =
5.0 Hz),3.55 (1H, m); “C-NMR (125 MHz, CDCl;) 6:
37.3 (C-1), 31.7 (C-2), 71.8 (C-3), 42.4 (C-4), 140.8
(C-5), 121.7 (C-6), 28.9 (C-7), 31.9 (C-8), 50.2 (C-9),
36.5 (C-10), 21.1 (C-11), 39.7 (C-12), 42.3 (C-13),
56.9 (C-14), 24.4 (C-15), 28.3 (C-16), 56.0 (C-17),
12.1 (C-18), 19.4 (C-19), 40.5 (C-20), 21.2 (C-21),
138.3 (C-22), 129.3 (C-23), 51.3 (C-24), 31.9 (C-25),

21.2 (C-26), 19.0 (C-27), 25.4 (C-28), 12.2 (C-29). LA
AR B SckaE 8, WS A Y 3 A
ISR

wEW 4: AtERREE (FEE, mp 200~
201 °C, Dragendorff i1 5 R TR vior (cm™):
3439, 3 040 cm '}y (=CH), 2 223.34 (-CN), 1 662
(C=0), 1606, 1498 (C-C), 1361 (-CHz). 'H-NMR
(500 MHz, CDCl3) d: 6.08 (1H, d, J = 7.5 Hz, H-5),
7.54 (1H, d, J = 7.5 Hz, H-6), 4.01 (3H, s, -OCHs),
3.56 (3H, s, -NCH3); "“C-NMR (125 MHz, CDCls) :
37.5 (C-1), 161.3 (C-2), 88.7 (C-3), 172.4 (C-4), 93.6
(C-5), 143.5 (C-6), 57.1 (C-7), 113.6 (C-8). LA P it
Bt 5 SCmkAoE — 55, MRS 4 R IR

a5 Lk (B8 288, mp 182~
185 ‘C. "H-NMR (500 MHz, pyridine-ds) d: 7.30 (1H,
d, J = 8.0 Hz), 8.17 (1H, dd, J = 8.0, 1.5 Hz), 8.07
(1H, d, J = 1.5 Hz), 3.73 (1H, s); “C-NMR (125
MHz, pyridine-ds) J: 152.6 (C-1), 148.2 (C-2), 124.7
(C-3), 115.9 (C-4), 113.7 (C-5), 55.6 (C-6), 168.9
(C-7)o LA b3 it ot 15 scmikdions — 80, et
BW5 A3, 4- IR H IR R

ED) 6: A EENR T (BER £ 18D, mp 233~
235 °C, =S BR-ER AL B 7 S € B N B
WHHZ LAY S A Wy HE . SrCly RN S E,
HATAB — My A7 4 . "H-NMR (500 MHz, DMSO-d)
5: 6.90 (2H, s), 9.22 (2H, s), 8.86 (1H, s); "C-NMR
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(125 MHz, DMSO-ds) 6: 120.9 (C-1), 109.2 (C-2),
145.9 (C-3), 138.5 (C-4), 145.9 (C-5), 109.2 (C-6),
167.9 (C-7)o LA File ¥t 15 ek Fe A — a7,
WS E LAY 6 R TR

Ew 7. AEEREA CHEE, mp 301~
302 °C, Libermann-Burchard /% B . "H-NMR
(500 MHz, CDCl3) é: 5.55 (1H, dd, J = 7.5, 5.0 Hz,
H-15), 3.22 (1H, m, H-3), 2.38 (2H, m, H-16a), 1.93
(2H, m, H-16b), 2.30 (1H, d, J = 10.8 Hz, H-18), 2.02
(3H, s, -COCH3), 1.42 (1H, m, H-9), 1.0~0.7 ( 3HX
7, s, CH3-23~27, 29, 30); “C-NMR (125 MHz,
CDCly) &: 33.4 (C-1), 28.7 (C-2), 79.0 (C-3), 38.1
(C-4), 55.6 (C-5), 19.0 (C-6), 41.6 (C-7), 39.1 (C-8),
49.2 (C-9), 38.7 (C-10), 17.3 (C-11), 32.0 (C-12),
37.9 (C-13), 160.7 (C-14), 116.7 (C-15), 31.4
(C-16), 51.4 (C-17), 41.6 (C-18), 35.5 (C-19), 28.0
(C-20), 33.7 (C-21), 29.7 (C-22), 28.7 (C-23), 15.4
(C-24), 15.5 (C-25), 26.1 (C-26), 22.5 (C-27), 183.0
(C-28), 32.0 (C-29), 29.7 (C-30). LA_EHIPEERE 5
SCHRARIEHEA — 3, MO A 7 R I -

Y 8: EEHA, mp>300 C, =HAbik-
P A B N B E, i A
M3k, "H-NMR (500 MHz, DMSO-dq) d: 4.39 (1H,
dd, J= 18, 7.7 Hz), 2.42 (1H, dd, J = 1.9, 18.7 Hz),
2.98 (1H, dd, J = 7.7, 18.8 Hz), 7.30 (1H, s), 10.11
(1H, s), 10.92 (1H, s), 10.08 (1H, s), 4.08 (1H, q,
J=72Hz), 1.19 (1H, t, J = 7.0 Hz); "*C-NMR (125
MHz, DMSO-dg) d: 41.2 (C-1), 37.6 (C-2), 193.5
(C-3), 160.6 (C-5), 108.6 (C-6), 144.1 (C-7), 138.9
(C-8), 146.3 (C-9), 140.7 (C-1a), 150.1 (C-4a), 113.5
(C-5a), 115.5 (C-9a), 172.5 (C-1"), 61.1 (C-2'), 14.3
(C-3")o DALt i 5 Sk S A — 80, g
YR EY) 8 NI IR R L

WwEY9: A ARE A, mp75~76 C.
'H-NMR (500 MHz, CDCl;) &: 2.29 (2H, t, J = 6.7
Hz),3.57 (1H, m),0.87 (6H, t, J = 7.1 Hz), 1.26 (50H,
s), 1.60 (8H, m); *C-NMR (125 MHz, CDCl3) J: 14.1,
22.7, 25.1, 25.4, 25.9, 28.7, 29.2, 29.3, 29.4, 29.7,
31.9, 34.4, 36.0, 64.4, 70.7, 174.0. VL ikt 5
SCHRARIE I A — B, M et 9k
9-hydroxytridecyl docosanoate.

WA 10: FEERR S ChmmE-507), mp
215~216 “C, Libermann-Burchard 7 ¢ V. 5 FH

P£. '"H-NMR (500 MHz, CDCls) 6: 4.58 (1H, brs,
H-29a), 4.68 (1H, brs, H-29b), 3.18 (1H, dd, J = 11.0,
5.0 Hz, H-3), 0.98 (3H, s, H-23), 0.77 (3H, s, H-24),
0.84 (3H, s, H-25), 1.04 (3H, s, H-26), 0.96 (3H, s,
H-27), 0.80 (3H, s, H-28), 1.69 (3H, s, H-30); '*C-
NMR (125 MHz, CDCls) d: 38.7 (C-1), 27.4 (C-2),
79.0 (C-3), 38.8 (C-4), 55.3 (C-5), 18.3 (C-6), 34.3
(C-7), 40.8 (C-8), 50.4 (C-9), 37.2 (C-10), 20.9
(C-11), 25.2 (C-12), 38.1 (C-13), 42.3 (C-14), 27.4
(C-15), 35.6 (C-16), 42.8 (C-17), 48.3 (C-18), 48.0
(C-19), 150.9 (C-20), 29.8 (C-21), 40.0 (C-22), 27.9
(C-23), 15.3 (C-24), 16.1 (C-25), 15.9 (C-26), 14.5
(C-27), 17.9 (C-28), 109.3 (C-29), 19.3 (C-30). LA I
PR 5 SRR IRE REA S, MO LA 10
2P S

WA 1: S EOEPRE AR b5, mp>
300°C, HAMT T BIEMTOE, HIR-BR BT,
A A R S S N S B %Ak
GYIEAIAIE . SrClL J N R, HE A48 —
Wy 2 54745 . 'TH-NMR (500 MHz, DMSO-dg) d: 12.97
(1H, s), 6.67 (1H, s), 6.19 (1H, d, J = 1.5 Hz), 6.45
(1H, d, J = 2.0 Hz), 7.41 (1H, dd, J = 8.0, 2.5 Hz),
6.89 (1H, dd, J = 8.0, 2.5 Hz); "“C-NMR (125 MHz,
DMSO-dg) &: 164.6 (C-2), 103.4 (C-3), 182.1 (C-4),
161.9 (C-5), 99.3 (C-6), 164.6 (C-7), 94.3 (C-8), 157.8
(C-9), 103.4 (C-10), 122.2 (C-1'), 113.8 (C-2"), 146.2
(C-3"), 150.2 (C-4"), 116.2 (C-5"), 119.8 (C-6"). LA |- ¥
Rl 5ok — 2, e a ) 11 K

WA 12: AEERCR A G4, mp 58~
60 °C.'H-NMR (500 MHz, CDCL3) 6: 2.34 (2H, t, J =
8 Hz, H-2), 1.63 (2H, m, H-3), 1.28 (24H, m, H-4~
15), 0.89 3H, t, J = 7 Hz, -CH;); “C-NMR (125
MHz, CDCl3) d: 180.4 (C-1), 34.1 (C-2), 31.9 (C-3),
29.0~30.0 (C-4~13), 24.7 (C-14), 22.7 (C-15), 14.1
(C-16). LA L (g i $e 55 Sk i — 50, i
SEAGS 12 kAT .

WA 13: A, mp 77~78 C. '"H-NMR
(500 MHz, CDCls) 6: 4.08 (2H, t, J = 6.7 Hz), 0.90
(3H, t, J = 7.0 Hz); "C-NMR (125 MHz, CDCl;) §:
63.1 (C-1), 32.9 (C-2), 25.7 (C-3), 29.4~29.7 (C-4~
26), 22.7 (C-27), 14.1 (C-28). LA byt 55 ek
it A, W A 13 )\
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&) 14: FIEE K, mp 26~28 °C. 'H-NMR

(500 MHz, CDCLy) &: 2.37 (2H, t, J = 7.4 Hz), 0.90
(GH, t, J = 6.8 Hz), 127 31H, m), 1.65 (2H, m);
BC.NMR (125 MHz, CDCL) &: 33.9 (C-2), 31.9
(C-3), 29.1 (C-15), 24.7 (C-16), 22.7 (C-17), 14.1
(-CHa)o DA il $ii 55 somkapas — 'Y, ke
WA 14 HIE+ )\ K.
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