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Chemical constituents from roots of Ricinus communis
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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.
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BERR Ricinus communis L. N KT ZHK
T HRREE, A KEEL (Euphorbiaceae) —4FAETL
W EMEEY), WENAER R communis
—Hfre BRRUAAPTNZ, 4 CRREQH ) DB E R
T, W¥, A0, FaKm. Hibaw,
FVRIA AT o (R 2RI ) 0280 B RRAR AT B A
2, BREOEER, o TR R, B, X
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BT (gallic acid, 6). VMR C(aleuritic acid,
7). FAM IR ARE IR .1 (ethyl brevifolincarboxylate,
8). 9-hydroxytridecyl docosanoate (9). ] & %
(lupeol, 100, ARJEEH # (luteolin, 11). FEAHE
(palmitic acid, 12)+ - J\il# (octacosanol, 13).
1E+/)\%E (octadecane, 14). I, b54 1 Kk
WEY, WEY 2. 30 5~12 1 14 RN ZJE
Y o> A3
1 X5

21406 i AL (€ [E Nicolet 24 7] Avatar 360
FT-IR); #ZHi3EPRAL (it Bruker /A @] Advance AV
500 MHz); XT4—100X B e il e Clbnide
A PR AT s AR GF Bilgifdb 1) ).

ELBRAR 2009 4F 9 JTRAE T oA R )AL,
2] VRIS 5 B A 2 B R S KRR B RR
JEFEYE WK Ricinus communis L. IR o
2 RESESE

THRRERRAR 15 kg, K14, 95% LBEIRIFARE 3
W, B3 b, SIFRIBUE, WUk EOA R, A
FRE 795.5 g, MIEEAK, WK AMES S5
MEIR W IE T BEA . 19 204 k4> 113.87 g\
A5 41.27 gv BEIR LBEFR45r 35.18 g 1IE T 1
8> 186.74 go A1 K S 20 R AE (3 /) B 214k
BEAEY 2. 3. 9. 10, 12~14; S0 & hE
AL S AT 25 1. 4. 6~8; TR
LRy Ak A (A1 4 B Al 13 2L 50 511
3 FMEE

WE 1. wmameRY), SETE0, R
FAmilE. HEE . EI-MS m/z: 956[M~+Na]", X} 4>
TR 933, 454 'H-NMR Al PC-NMR #5243
TA CsHi04000 AERIER 6o IRy (cm):
3730, 3 626 F1 3412 A f2dk (-OHD HIfH4iHRE)%,
1 742 BRI dR g, 2 928 F12 851 Jy F Ak
(KR Ig, 1454 F0 1382 1y LA LA 4 i
i, 1091 AHRAE (C-O) I ZiiRshIE. "C-NMR
(125 MHz, CDCL3) 6: 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-7’, 7", 7",
354 (C-8,8",8"), 1253 (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 [R5 WA P AN R U6, 4 AN L 0
CRLAE PRI B U R PR AN S AR G ), 2487 TG
e (1 MAICHEE, H PC-NMR HI DEPT i @R
AW H IR AT HE, 4565050 e ESM T
AT 134 AL ASHIEE. 1 'H-NMR (500 MHz,
CDCL) frn 13 4if5 5, ARSI FEN 2
3:13:1:2:2:3:6:6:6:6:6:48:9, 44
BC-NMR, DEPT I HSQC i, &I éc 133.1 5 &y
5.53 3H, m) #3K, oc 125.3 5 oy 5.40 (3H, m) A
%, 0c 68.9 5 0y 5.25 (1H, m) MK, dc62.1 5 oy
4.29 (2H, m) M oy 4.13 (2H, m) #1355, dc 71.5 5 oy
3.59 (3H, m) #5%, ¢ 34.1 F134.0 5 o, 2.30 (6H,
m) M3, 0c35.4 5 0y 2.20 (6H, m)H%, 5275 5
Ou 2.04 (6H, m) 3%, 0c 24.7 55 5y 1.60 (6H, m) #H
X%, ¢ 36.8 5 oy 1.46 (6H, m) MK, ¢ 22.6,25.7,
31.8,29.0~29.5 5 oy 1.27 (48H, m) A&, oc 14.1
5 615 0.87 (OH, m) FHIC. AR LA EEds, HIW o1
HAEAE 3 ZAFRER ) -

R4 "H-"H COSY i, dy 5.53 (3H, m) 1 5.40
(3H, m) #5%, 5.53 (3H, m) A12.04 (6H, m) #1¢,
5.40 (3H, m) A1 2.20 (6H, m) A5, B Wy i
B R L, S 46, 6y 2.20 (6H, m) A1 3.59 (3H,
m) A2, 9y 3.59 (3H, m) 1 1.46 (6H, m) #H3%; oy
2.04 (6H, m) M1 1.27 (48H, m) H5%; 6y 1.27 (48H,
m) Fl 0.87 (9H, m) #HK, FriloTHaaim b B
A: -CH,-CHOH-CH,-CH=CH-CH,-(CH,),-CH3. 24}
HMBC ##, oy 5.53 3H, m) 5 dc 125.3, 35.4, 29.0~
29.5, 27.5 MK« dy 5.40 (3H, m) M 5¢ 35.4, 71.5,
133.1 #15%, 1 oy 2.20 (6H, m) Al 6c 36.8, 71.5,
125.3, 133.1 #H5%, 6,0.87 (9H, m) Al ¢ 22.6, 31.8
G, FRRUEPR 54l BE A IRAFAE

'H-"H COSY i, 8,y 2.30 (6H, m) F1 1.60 (6H,
m) A%, oy 1.60 (6H, m) F1 1.27 (48H, m) A3,
H HMBC i, 6y 2.30 (6H, m) F1 ¢ 173.1, 24.7,
25.6 #HC, ULBHAAAE 454 v B B: -CO-CH,-CHa-o

'H-'H COSY iif, H Bt A —iiiifl) oy 1.46 (5¢
36.8) FIA B B —ii[f) oy 1.60 (0c 25.7) #B5 HS
BRI oy 1.27 AHOG, FrLL A B AT LUEHE A
-CO-CH,-CH,-(CH,),~CH,-CHOH-CH,-CH=CH-CH,-
(CH,),-CHs. H1-T- HMBC i 71, i Bt A — i) oy 1.46
(5 36.8) F1 ¢ 25.7 FHIC, [RINTFI Bt B — i [ Oc 24.7
(0n 1.60) A%, FTbAhnly2, HA—AK oc 25.7 1)
W PrLh A Fi B [13E44-CO-CH,-CH,-CH,-
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CH,-CH,-CHOH-CH,-CH=CH-CH,-(CH,),-CH3..
%34k, 'H-'H COSY ¥, du 5.25 (1H, m) [
5 0y 4.29 (2H, m) A1 4.13 (2H, m) #H5¢, Jf: HAb
TR, )G A R, WHET T e AR AE S
MR B C (K 1-A),
R4 HMBC %, dy 5.25 (1H, m)5 ¢ 172.4H
X, 0y 4.29 (2H, m) F14.13 (2H, m) #8145 ¢ 173.1

. FTLAR B C 10 3 45 3CBE 4y i+ T LM
i ) 45 ¥ A Bt :  -CO-CH,-CH,-CH,-CH,-CH,-
CHOH-CH,-CH=CH-CH,-(CH,),-CHs.. i — 5 Hl 4} it
WA TH-NMR 358652 n {50 6, FT LML i 454
LAFLUE, B 1-B Jis. MR RRAED
i AR SR, A9 1 44 4 SRR — i,
H— B

1 REC(A) FLEY1(B) B
Fig. 1 Structures of segment C (A) and compound 1 (B)

wEY 2: AEEPIREMAE (FEE, Libermann-
Burchard & £ BITE. IR v (cm™'): 3 434 (-OH),
1735 (C=0), 1 689 (C=C), 2 945 1 1 026 (C-0), 2 945,
2 863, 1 468 1 1 378. 'H-NMR (500 MHz, CDCl;) &
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,
5), 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), 262
(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). VL EPEEERE 53
RRFRE S, MO RS 2 D 3- LR IR -

EY 3: FEEPIRAE (E45), mp 168~169
°C, Libermann-Burchard S . 5 fH:, Molish J [V &2
1. "H-NMR (500 MHz, CDCls) 6: 5.38 (1H, d, J =
5.0 Hz), 3.55 (1H, m); >*C-NMR (125 MHz, CDCls) &
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
R SckaE — 8, WA 3 A
EE .

WEW 4: AEERREE CFEE, mp 200~
201 °C, Dragendorff il B LB, TR vior (em™):
3439, 3 040 cm '}y (=CH), 2 223.34 (-CN), 1 662
(C=0), 1606, 1498 (C-C), 1361 (-CH;)> 'H-NMR
(500 MHz, CDCl3) &: 6.08 (1H, d, J = 7.5 Hz, H-5),
7.54 (1H, d, J = 7.5 Hz, H-6), 4.01 (3H, s, -OCH3),
3.56 (3H, s, -NCH;): "*C-NMR (125 MHz, CDCl;) 6:
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). LAl Jiik
Kot 5 SCRkIE 80, MR 4 R .

&Y s Ltk (BER 418, mp 182~
185 “C. 'H-NMR (500 MHz, pyridine-ds) J: 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) 8: 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 b33l 5ot 15 Semikdion — 330, szt
G5 N 3, 4- IR .

AW 6: AEENRSK (B Z15), mp 233~
235 °C, =SBRSBI T Sk (0 e . 8 B 4
VAL S S By R . SrCly SN S P, S
HATABR IR FAAE . "TH-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) &: 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)0 LA E¥odf 5 SCpkapas s A — 57,
W EA Y 6 R TIR

a7 AEsREE CFEED, mp 301~
302 ‘C, Libermann-Burchard 2% % H . "TH-NMR
(500 MHz, CDCl3) 6: 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 ( 3H X
7, s, CH3-23~27, 29, 30); "“C-NMR (125 MHz,
CDCl;) d: 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 EA it ¥ 5
SCHRIRIE A — 3, WS 7 R .

e 8: EERMAR, mp>300 C, —=&Hibik-
PR BT O S N R A, WSS
e, "H-NMR (500 MHz, DMSO-dq) d: 4.39 (1H,
dd, J = 1.8, 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, g,
J=72Hz), 1.19 (1H, t, J = 7.0 Hz); "C-NMR (125
MHz, DMSO-dg) &: 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 DA_E A Hs 5 Sk 2 A — 50, g
R 8 NI TR AR R L

EW9: AR ARRE 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) 8: 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. LA Uk it 5
SCRkARE A M, stk 9 N
9-hydroxytridecyl docosanoate.

&Y 10: FEERR AR CHolilk-%1), mp
215~216 °C, Libermann-Burchard 7]z W 5 FH

#£. "H-NMR (500 MHz, CDCls) &: 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 L
PRl 5 SCRRIRE A, M e A 10
N3P

WA SEEPIRE A -2, mp>
300°C, EAMT F AR, HIR-S0k .
AR A AR S 0 S N S BH M, AL
EYEAAWFEIE . SrCly [N ZRHYE, HE A48
Py £ FAEAE . '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-de) &: 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 I ¥
TRl 5 ok 3, s A 11 K
FRELE

AW 12: AEERR A (U7, 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, CDCl;) 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)o LU LRI Bt 5 ek — s, ek
SEAAE 12 Tk RE .

& 13: F{E K, mp 77~78 “C. 'TH-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). VL L34 5 sk
OB REA ), M e AW 13 =) el
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& 14: AEFE1A, mp 26~28 C. 'H-NMR

(500 MHz, CDCl3) 6: 2.37 (2H, t, J = 7.4 Hz), 0.90
(3H, t, J = 6.8 Hz), 1.27 (31H, m), 1.65 (2H, m);
BC-NMR (125 MHz, CDCl;) d: 33.9 (C-2), 31.9
(C-3), 29.1 (C-15), 24.7 (C-16), 22.7 (C-17), 14.1
(-CHs)o LA L3 it 5 sk — 8, e
WY 14 915+ )\
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