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Chemical Constituents from Euphorbia tirucalli
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Abstract : Twelve compounds including a tigliane diterpene ester ,4a-deoxy-phorbol-13-acetate(1) ,a atisane diterpene,
ent-(33,13S) -dihydroxyatis-16-en-14-one(2) , together with six triterpenoids , lanosterol(3) ,3-epi- glutinol(4) , oleana-
9(11),12-dien-3-one(5) ,B-amyrenone (6 ) ,olean-18-en-3-one(7) ,friedelin(8) , and four other compounds, stigmast-
4-en-3-one(9) ,B-sitosterol (10) ,kaempferol 3-0-a-L-rhamnoside(11) and scopoletin(12) , were isolated from the 70%
acetone extract of Euphorbia tirucalli. Their structures were elucidated by spectroscopic analysis,including 1D NMR,2D
NMR and ESI-MS. Among them, compounds 1,2,5-7,9 and 12 were isolated from E. tirucalli for the first time.
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B R 2 B W SR 25 08 R 4k B Euphorbia
tirucalli , FAYIFFA (F74% 5 YTCM 20090803 ) 77 ik
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TR LR AL EE S 4.8 ke, B3 EE)E H 70%
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VR, TLC X R G IFARLIR /15 4050 A ~E. B 4147
(13.5 g) HI#ERE (200 ~300 H) 4, LA &
M2 TR (99: 1 ~10: 1) BEEEBEML , 28 TLC kil J5 & Jf:
AT AT G 15 4 4143 Bl ~ B4, 414% Bl A S kb
L AELNERBMEY 3(182 mg) . 44 B3 &
AR R ST (40 1) BB, 15 246549 4 (200
mg) . C 4143 (8.3 g) kML (200 ~300 H) H: 24T,
DAA L 28 TR (50 1) 6 B2 R, 28 TLC A il
Ja G AR R4 5 C1 ~ C3,C1 FE& Ak &
2 TR (50: 1) el , 15 24k 59 5(25 mg) , C2 &
Sephadex LH-20 ( /G077 1: 1) 43 B )5 , LAk
(200 ~300 H ) #:JEHT LAk R L g (30: 1)
Ve, 2L & W) 7 (40 mg) o ZH 7> C3 28 Sephadex
LH-20 ( st/ @05 1: 1) 20 B J5 , P48 PTLC (A ik /
PR TR 10: 1) 4ifb 3 2k 59 6 (15 mg) Flfb &
P8(10 mg) ., D ZHjr (4. 1g) F#EJE (200 ~300
) AE, Al ik £ 18 TR (20 1) 6 B2 B8 B 4 28
Sephadex LH-20( /445 1: 1) /3B f5 , -2 PTLC
(fimk/ R 3: 1) 58659 9(15 mg) A&
10(10 mg)

LR CTRFEW (70 g) ) ik e (200 (300
) AEZE8T, A5/ N B (1:0 ~0: 1) BREE B, TLC
R & I AR AL A 43, 15 8] 6 N4 F ~ K, G 447
(3.6 g) 4K (200 ~300 H) #HJZHr, LAt/ iy
PR RE (120 ~0: 1) YRJBE, A iE/ P ER (102 1) YEJB
R4y, Fi2% Sephadex LH20 (S {7/ WL 1: 1) 4p 55,
FRZRERE (300 ~400 H ) #: 2T, LA ik P (5
S1) YRR, fe 5 P48 PTLC (A3 ik / PSR 20 1) 15501k
AW 2(3mg) . 1 44 kEE (200 ~300 H) #: 2
B, A TR 2R S TR0 BE e , A vl Bk £ 12 £ T
(2: 1) YRR o0 6 9%, T4 ak i (200 ~ 300 H) #)2
Mr, A5/ R (3: 1) Yt 15 24654 12 (15 mg)
M1(11 mg),

3 HEHETE

w&E®wm 1 X @E S (CHOH);'H NMR
(CD,0D,500 MHz)8:7.34 (1H,s,H-1),5. 14 (1H,
brs,H7),3.97(1H,d,J =10.0 Hz, H-12),3. 87
(2H,m,H-20) 3.51(1H,m H-10),3.30( 1H,m,H-
58),2.74(1H,m,H4),2.27(1H,dd,] =15.2,4.6
Hz,H-5«),2.10(3H,s,13-0OAc),1.95 (1H, m, H-
8).1.75(3H,s, Me-19) ,1.68 (1H, m, H-11) , 1. 25
(3H.d,J =5.2 Hz, Me-18),1.24 (3H, s, Me-16) ,

1.24(3H,s,Me-17),0.83 (1H,d,J =5.3 Hz, H-
14);”C NMR(CD,0D,125 MHz)§:214.5(s,C-3),
175.5(s,13-0OAc),159.4(d,C-1),143.9(s,C-2),
137.3(s,C-6),125.4(d,C-7),79.4(s,C9),75.6
(d,C-12),69.2(t,C-20),68.9(s,C-13),50.3(d,
C4),48.6(d,C-10) ,46.2(d,C-11) ,42.4(d,C-8),
37.3(d,C-14),27.2(t,C-5),26.3(s,C-15) ,24.5
(q,C-16),21.1(q,13-0Ac),16.7(q,C-17),12.6
(q,C-18),10.2(q,C-19) ; ESI-MS:m/z 413 [M +
Nal*,m/z803 [2M + Na]*. LA b-%¥ds 5530k
HIE— 2, U N da-FH A - T RE-13- LR
& 2 kAR (CH,0H);'H NMR
(CDb,0D,600 MHz) §:4.96 (1H,d,J =1.6 Hz, H-
17b) ,4.81(1H,d,J=1.6 Hz,H-17a) ,3.83(1H,d,
J=3.0 Hz,H-13) ,3. 18 (1H,m,H-3) ,2. 69 (1H,dd,
J=6.3,2.9 Hz, H-12),2.31 (1H, overlapped, H-
7a),2.29(2H, m,H-15),1.91 (1H,ddd, J = 14.3,
11.5,3.9 Hz,H-11a),1.78 (1H,ddd,J =14.3,6.5,
2.4 Hz,H-11b) ,1.65(1H, m,H-1a) ,1.62(1H,d,J
=6.6 Hz,H9),1.59 (2H, overlapped, H-2) , 1. 56
(1H, overlapped, H-6a) ,1.42 (1H, m, H-6b ), 1. 06
(1H,m,H-1b) ,1.00(3H,s,Me-18) ,0.94 (1H,td, J
=13.3,4.9 Hz,H-7b) ,0.89(1H,dd,J =12.3,2.2
Hz,H-5),0.77 (3H, s, Me-19),0.71 (3H, s, Me-
20);"”C NMR(CD,0D,150 MHz)5:219.3(s,C-14),
145.1(s,C-16) ,110.8(t,C-17),79.7(d,C-3),76.2
(d,C-13),55.9(d,C-5),53.4(d,C9) ,48.7 (s, C-
8),47.4(d,C-12),44.5(1,C-15),39.9(s,C4),
39.1(s,C-10),37.8(t,C-1),32.3(t,C-7),29. 1(q,
C-18),27.7(1,C-2),26.8(t,C-11),20.1(t,C-6),
16.5(q,C-19),14.4(q,C20) ; ESI-MS:m/z 341 [ M
+ Nal*o DA 5 Scmk™ " il — 5, ik
XT38, 13 8- 2 -16-4-14- B 5 2R
w&E®W 3 [ @k (CHCL);'H NMR
(CDCl,,500 MHz)§:5.09(1H,m,H-24) ,3.24(1H,
dd,J=11.7,4.5 Hz,H-3),1.68 (3H, br s, H-27) ,
1.60(3H, br s, H26),1.00 (3H, s, H29),0.95
(3H,s,H-19),0.87(3H,s,H-28) ,0.85(3H,d,J =
6.3 Hz,H-21),0.80(3H,s,H-18),0.75(3H, s, H-
30) ;" C NMR(CDCl,,125 MHz)§:134.1(s,C-8),
133.5(s,C9),130.9(s,C25),125.2(d, C-24),
79.0(d,C-3),51.0(d,C-5),50.0(s,C-14),49.6
(d,C-17),44.1(s,C-13),38.9(s,C4),37.3(s,C-
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10),35.9(d, C-20),35.4(t,C-1),35.3(t,C-22),
30.9(t,C-15),29.8(t,C-16),28.2(t,C2),28.1
(q,C-29),27.9(t,C-7),27.7(t,C-12),25.7(q, C-
26),24.8(1,C-23),24.5(q,C-28),21.5(t,C-6),
20.1(q,C21),19.0(t,C-11),18.9(q,C-19),17.7
(q,C27),15.6(q,C-18),15.5(q,C-30), L) %K
o5 Semk R — B, B R TR

&4 L E F (CHCL ) ;'H NMR
(CDCl, ,500 MHz)§:5.63(1H,d, J=6.0 Hz,H6),
3.47(1H,br s,H-3),1.16,1.14,1.09,1.04,1. 00,
0.99,0.95,0.85 (each 3H,s,8 x CH,);"” C NMR
(CDCl,,125 MHz)§:141. 6(s,C-5) ,122.1(d,C-6),
76.3(d,C-3),49.7(d,C-10),47.4(d,C-8),43. 1
(d,C-18),40.8(s,C4),39.3(s,C-14),39.0(t,C-
22),37.8(s,C-13),36.0(t,C-19),34.9(s,C9),
35.1(t,C-16) ,34.6(t,C-15),34.5(q,C-30),33. 1
(t,C-11),32.4(q,C-28),32.0(q,C-29),32. 1(t,C-
21),30.4(t,C-12),30.1(s,C-17),29.0(q,C-23),
28.3(s,C20),27.8(t C-2),25.6(q,C-24),23.7
(t,C7),19.6(q,C-27),18.4(q,C26),18.2(t,C-
1),16.2(q,C-25) ; ESI-MS m/z:449 [M + Na]"',
LB B 5 Skt ol — B, MO E O 3-R R
T

&S  H@Ed (CHCL ) ;'H NMR
(CDCl,, 500 MHz) §:5.63 (1H,d, J =5.8 Hz, H-
11),5.53(1H,d, J =5.8 Hz,H-12),1.26,1.17,
1.12,1.07,1.00,0.90,0.89,0. 88 (each 3H,s,8 x
CH,) ;"”C NMR(CDCI,,125 MHz)§:217.7(s,C-3),
152.3(s,C-9),147.7 (s,C-13),120.6 (d, C-12),
117.5(d,C-11),51.8(d,C-5) ,47.3(s,C4) ,46.9
(t,C-19),45.6(d,C-18) ,43.0(s,C-14) ,40.7(s,C-
8),38.2(s,C-10),37.8(t,C-22),37.0(t,C-1),
34.6(t,C-21),34.6(t,C2),33.2(q,C-29),32.2
(s,C-17),32.1(s,C-20),31.3(t,C-7),28.7(q, C-
28),27.2(t,C-15),26.9(q,C-23),25.7(t,C-16) ,
25.3(q,C-27),23.7(q,C-30) ,21.3(q,C-24) ,20.6
(q,C-25),19.7(q,C-26),19.6(t,C-6) . LI b %
R R — B, WO R R SR EORBE9 (11) ,12-
-3

& 6 [ KK (CHCL);' H NMR
(CDCl,,500 MHz) 8:5.20 (1H,t, J =3.5 Hz, H-
12),1. 14(3H,s,Me-27) ,1.09(3H,s, Me-23) , 1. 07
(3H,s,Me-26),1.05(3H,s,Me25),1.02(3H, s,

Me-24),0.87 (6H, s, Me-29,30),0. 84 (3H, s, Me-
28) ;" C NMR (CDCl,,,25 MHz) §:217.6 (s,C-3),
145.2(s, C-13),121.5(d, C-12),55.3 (d, C5),
47.4(d,C9),47.3(d,C-18),46.9(s,C4),46.8
(t,C-19) ,41.8(s,C-14),39.8(s,C-8),39.3(t,C-
1),36.9(t,C-22),36.6(s,C-10),34.7(t,C-21),
34.2(1,C2),33.4(q,C29),32.5(s,C-17),32.2
(t,C7),31.1(s,C20),28.4(t,C-15),26.9(q, C-
28),26.5(t,C-16),26.1(q,C23),25.9(q,C-27),
23.7(q,C-30),23.6(t,C-11) ,21.5(q,C-24),19.7
(t,C6),16.7(q,C-26),15.2(q,C-25) ; ESI-MS m/
2:447 [M + Nal ', DL b%od 5ok s —2,
S SE R B- A A

& 7 H KK (CHCL);'H NMR
(CDCl,,500 MHz) §:4. 86 (1H,s,H-19),1.10(3H,
s,Me-26),1.07 (3H,s, Me-23),1.03 (3H, s, Me-
24),1.02(3H,s,Me-28),0.96 (3H, s, Me-25) ,0. 94
(6H,s, Me29,30),0.74 (3H, s, Me27) ;" C NMR
(CDCl,, 125 MHz) §:218.1 (s, C-3),142.5 (s, C-
18),129.9(d,C-19),54.8(d,C-5),50.5(d,C9),
47.2(s,C4) ,43.3(s,C-14) ,40.6(s,C-8),39. 8(t,
C-1),38.5(d,C-13),37.6(1,C22) ,37.4(t,C-16) ,
36.9(s,C-10),34.3(s,C-17),34.0(t,C-2),33.8
(t,C7),33.3(1,C21),32.4(s,C20),31.4(q, C-
29),29.2(q,C-30),27.5(t,C-15),26.9(q,C23),
26.2(t,C-12),25.3(q,C28),21.7(t,C-11),20.9
(q,C-24),19.7(1,C-6),16.6(q,C-25),15.9(q, C-
26),14.5(q,C27) ;ESI-MS m/z:447 [M + Na] ",
DAE Bt 5 Skt ol — B, i O SRR -
18-4-3-1

& 8 G4 (CHCL);'H NMR
(CDCl,,500 MHz)§:1. 18(3H,s,Me-28) ,1.05(3H,
s,Me27),1.01 (3H, s, Me-26),1.00 (3H, s, Me-
30),0.95(3H, s, Me29),0.88(3H,d,J =7.0 Hz,
Me-23),0.87 (3H,s,Me-25) ,0.73 (3H, s, Me-24) ;
"C NMR (CDCl,, 125 MHz) §:213.4(s,C-3),59.5
(d,C-10),58.2(d,C4),53.1(d,C-8),42.8(d,C-
18),42.2(s,C-5),41.5(1,C2),41.3(1,C-6),39.7
(s,C-13),39.3(t,C-22),38.3(s,C-14),37.5(s,C-
9),36.0(t,C-16),35.6(t,C-11),35.4(t,C-19),
35.0(q,C-29),32.8(t,C21),32.4(t,C-15),32. 1
(q,C28),31.8(q,C-30),30.5(t,C-12),30.0(s,
C-17),28.2 (s,C20),22.3(t,C-1),20.3 (q, C-
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26),18.7(q,C27),18.2(t,C-7),18.0(q,C-25),
14.7(q,C-24) ,6.8(q,C-23) ; ESI-MS m/z;449 [ M
+ Nal ™o PLE%oHs 50k 4Rl —80, e E R
TG .

& 9 Gk (CHCL);'H NMR
(€DCl,,500 MHz)8:5.72(1H,s,H4) ,1. 18(3H,s,
Me-19),0.91(3H,d,J =6.1 Hz,Me21),0. 83 (9H,
overlapped ,Me-29,26,27),0. 71 (3H, s, Me-18) ;° C
NMR ( CDCl,, 125 MHz)8:199.7 (s,C-3),171.7 (s,
C-5),123.8(d,C4),56.0(d, C-14),55.9(d, C-
17),53.8(d,C9),45.8(d,C24),42.4(s,C-13),
39.6(t,C-12),38.6(s,C-10),36.1(d,C20),35.7
(t,C-1),35.6(d,C-8),34.0(t,C-2),33.9(t,C-
22),32.9(t,C6),32.1(t,C7),29.7(t,C-16),
29.2(d,C-25),28.2(t,C23),26.1(t,C-15),24.2
(t,C28),23.1(t,C-11),21.0(q,C-26),19.8(q,C-
27),19.0(q,c-19),18.7(q,c-21),17.4(q,c-18>,
12.0(q,C-29) ; ESI-MS m/z:435 [M + Nal*,
B ekt R — B B E o 4-F ‘Eékﬁﬁ
B

& 10 E’é!ﬁaa(CHCI )5 H TLC SRifE
mn X IR B Ry -4 S B

tEw 11 Eﬁ’éﬁzﬂi(CHgOH);‘H NMR
(CD,0D,500 MHz)§:7.70(2H,d,J =8.2 Hz,H-2",
6'),6.90(2H,d,J =8.2 Hz,H-3",5"),6.28 (1H, br
s,H-8),6.13(1H,br s,H-6),5.36 (1H,d,J =7.5
Hz,H-1"),4.25(1H,br s, H2"),3.75(1H, m, H-
3"),3.34(1H,m,H4") 3.30(1H, m,H-5" ) ,0.93
(3H,d,J =6.1 Hz,H-6") ;" C NMR (CD,0D, 125
MHz)8:179.4(s,C4),166.5(s,C-7),162.9(s, C-
5),161.5(s,C4"),159.1(s,C9),158.4(s,C2),
136.1(s,C-3),131.9(d,C-2",6"),122.6(s,C-1"),
116.5(d, C-3",5"),105.7 (s, C-10),103.4 (d, C-
1"),100.2(d,C-6),95.1(d,C-8),73.3(d,C3"),
72.1(d,C5"),72.0(d,C4"),72.0(d, C2"),
17.7(q,C-6") ; ESI-MS m/z:431 [M-H] ., DI "%k
53k Il — 2, B A -3-0-a-L-
ZERETH

&M 12 4 & (CH,OH);'H NMR
(CD,0D,500 MHz)5:7.87(1H,d,J =9.4 Hz,H4) ,
7.12(1H,s,H-5),6.79 (1H,br s, H-8) ,6.22 (1H,
d,J=9.4 Hz,H-3),3.93(3H,s,0CH,) ;" C NMR
(CD,0D, 125 MHz) 8:162.6 (s, C-2),151.5 (s, C-

=

9),150.0(s,C-7),145.7(s,C-6),144.7(d,C4),
111.2(d, C-3),110.1 (s, C-10),108.6 (d, C5 ),
102.6(d, C-8),55.4 (q, OCH, ) ; ESI-MS m/z: 191
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