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Chemical constituents of Lactuca elata
YIN Tian-tian' , BAI Yi-xiao”,ZHUANG Fang-fang' ,CAO Ke', YAN Fu-lin'
(1. School of Pharmacy , Xinxiang Medical University , Xinxiang 453003 , Henan Province, China ;2. Drug and Equipment Sec-
tion , Langzhong People's Hospital , Langzhong 637400, Sichuan Province ,China)

Abstract: Objective To investigate the chemical compositions of Lactuca elata. Methods The chemical constituents
were separated by silica gel column chromatography and their structures were determined by spectroscopic experiments such as-
nuclear magnetic resonance. Results  As a result, eight compounds were isolated and identified as ursa-12-ene-11-one-3-ol oc-

tocosate( 1) , 3-oxo-friedlane (2 ) , stigmasterol (3 ) , B-stitosterol (4 ), B-daucosterol (5), (2S,3S,4R, 10E)-2-[ (2R)-2-

hydroxytetracosano-ylamino | -10-octadecene-1, 3, 4-triol (6 ) , Aralia cerebroside (7) and 2, 6-dimethoxy-1, 4-benzoquinone
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(8). Conclusion
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Asteraceae ; Lactuca elata ; Chemical constituents

In the eight compounds,compounds 1,2,3,7,8 are separated from this plant for the first time.
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impact source-mass spectroscopy , EI-MS) £ 4 i & [F
HP 2% w) 42 77 i) HP-5988 A GC/MS it 1% {0l & ; 4%
AT HIEEE (200 ~ 300,300 ~400 H ) Fi# 228 1]
FERE GFasy (10 ~40 wm) ¥ 3 B HEAL LT A7
Sephadex LH 20 i RMESERAE i b5 IR AR P HOR
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LR O N EESE R o e 2l , 249 b e i B Ak
AR PR A A A

1.3 RIESE S EiRE36 kg, I TEHHE,
MK SR IR S 4 U, B T d, S ORI
it i 8 IRK WG T SRR CBRAI T I, 4%
LTR TR W e 4 o JA5 R 475 g0 I 200 ~
300 HAEME 550 g Fipe , SEATRERCAEZ MY, Tk BAE,
200 ~300 HAEERZ 3 500 g, LA 5/ Y ik i 750 66
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Fig.1 Structure of compounds 1-8

(A E?/ I EUSRiR F L Y-S R TR N AT
5% WA BR-JC/K 1 R A2 (0 5 B B 5
1, 53T CyuHyp, Oy EI-MS: m/z 846 [ M ] "5 IR
(KBr):Vnm/cm_l;l 728,1 647,1 563,1 194;'H-
NMR (400 MHz,CDCl,) §:5.65(1H,s,H-12) ,4.49
(1H,m,H-3),2.78(1H,d,J=13.5 Hz,H-18) ,2.33
(1H,s,H9),2.27(2H,t,/J=7.5 Hz,H-2),1. 14
(3H,s,Me-27),1. 11 (3H,s,Me-25),0. 94 ~0.98
(6H,d, Me-29,30),0. 83,0. 86 ( 4 3H, s, Me-23,
24),0.85,0. 83 (4 3H, s, Me26,28) ;" C-NMR
(100 MHz,CDCl;) 6:38.1(C-1),26.4(C-2),80.2
(C-3),36.9(C4),55.0(C-5),18.7(C-6) ,32. 7(C-

FEEWEmi(1:0,30:1,20:1,10:1,5:1,3:1,1:
1,0 0 1) ARG 2 (38 1A, R A 2 A U AR 21 Y
BB T ATy RJE R R Z T, 73 5
ST/ R AT B A e N 1l 2
MR MR 45 R U S MR B, 2 il A3 2l A & 9 1
(32 mg) MLEH 2(23 mg) | HLEH3(230 mg) | 1L
“W) 4 (580 mg) AL S (89 mg), a6
(37 mg) \ fL 1 7(42 mg) 1 AL5H 8(18 mg) .

2 #HR

He e 21 00 AL S WU AR I LR AR A 3
A sl S v it ok R S RE AL W R 454 i X
8 P b Zh, W 1,

7),45.5(C-8),61.7(C9),33.0(C-10),200. 1 (C-
11),128.1(C-12),170.6(C-13) ,43.4(C-14) ,28. 1
(C-15),23.4(C-16),32.4(C-17),47. 6 (C-18),
38.8(C-19),38.8(C20),34.4(C21),36.5(C-
22),28.1(C23),16.4(C-24),16.4(C25),16.7
(C-26),28.7(C27),28.1(C-28),17.4(C29),
22.7(C-30),173.7(C-1"),39.8(C2"),25. 1 (C-
3'),31.9(C4"),29.7(C-5" ~22"),29.5(C-23"),
29.3(C-24'),29.2(C-25"),29.1(C-26"),22.7(C-
27'),14.1(C28") .

Ew 2. Ak R, 13X CHy O m. p.
260 ~ 263 °C; EI-MS: m/z 426 [M]*; IR (KBr) .
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V,./cm~':3432,2 930,2 870, 1 716, 1 460,
1 074 ;'H-NMR (400 MHz, CDCL,) §:2.23 (1H, m,
H-28),2.33 (1H, m,H2a),1.91 (1H, m, H-1a ),
1.66(1H,m,H-1B),0.65,0.80,0.81,0. 88,0.93,
0.94,0.98,1. 11 (4 3H,s,Me-24,25,23,30,29,26,
27,28) ;" C-NMR (100 MHz,CDCl;) §:22.4(C-1),
41.6(C-2),213.2(C-3),58.4(C4),42.3(C-5),
41.5(C-6),18.4(C-7),53.1(C-8),37.6(C9),
59.7(C-10),35.9(C-11),30.6(C-12),39. 8 (C-
13),38.4(C-14),32.5(C-15),36.1(C-16),30.2
(C-17),43.0(C-18),35.2(C-19),28.2(C-20),
32.9(C-21),39.4(C-22),6.9(C-23),14.8(C-24),
17.9(C-25),20.4(C26),18.7(C27),32.2(C-
28),31.9(C-29),33.6(C-30),

&Y 3. T @ EHIR 45 b (CHCL ), 43 1 5K
CpH,0; m. p. 167 ~ 169 °C; EI-MS: m/z 412
[M]*;'"H-NMR (400 MHz, CDCl,) §:5.36(1H,d,
J=5.1Hz,H6),5.16(1H,dd,J =15.2,8.6 Hz, H-
22),5.03(1H,dd,J =15.2,8.6 Hz,H23),3. 54
(1H,ddd, J=15.9,10.9,4. 6 Hz, H-3) ;" C-NMR
(100 MHz,CDCl,) §:37.5(C-1),31.8(C-2),72.0
(C-3),42.4(C4),140.9(C-5),121.8(C-6),32.0
(C-7),31.9(C-8),50.3(C9),36.7(C-10),21.3
(C-11),40.7(C-12),42.6(C-13),57. 1 (C-14),
24.6(C-15),29.1(C-16),56.0(C-17),12. 3 (C-
18),19.6(C-19) ,42.6(C-20),21.3(C-21),138.4
(C22),129.5(C-23),51.5(C24),31.9(C-25),
25.5(C-26),19.2(C27),24.8(C-28),12.5(C-
29),

G 4: TTOEIRES & CAmEE) , R4k
5% VB IR-TC/K LB B ARG B & a6, 0+
R CpyHy O;m. p. 145 ~ 146 °C; EI-MS: m/z 412
[M]*;'"H-NMR (400 MHz, CDCl,) §:5.38(1H,d,
J=5.2 Hz,H-6),3.64(1H, m,H-3) ,1. 04 (3H, s,
Me-19),0.96(3H,d,J =4.6 Hz,Me-21) ,0. 88 (3H,
t,/=6.0 Hz,Me-29),0.85(3H,d,J =6.8 Hz, Me-
27),0.71(3H,d,J =6. 6 Hz,Me-26),0. 64 (3H,s,
Me-18) ;C-NMR (100 MHz, CDCL,) §:37.4(C-1),
29.3(C2),71.9(C-3),42.4(C4),140.8(C-5),
121.7(C-6),31.8(C-7),32.0(C-8),50.2(C9),
36.6(C-10),21.2(C-11),39.9(C-12),45.9(C-
13),56.8(C-14),24.4(C-15),28.3(C-16),56.2
(C-17),12.0(C-18),19.5(C-19),40.4(C-=20),
19.9(C-21),138.4(C-22),129.3(C-23),51.4(C-
24),33.9(C-25),19.1(C26),23.2(C-27),26.2
(C-28),12.4(C-29),

EY 5 HETCE A, IR E 5% Wi
FR-TJo/K L BEMA e 2 522168, 43 F 20 Cy5 Hyp Og 5
[@]25 D-46.6°(c 1.12,C,H,N) ; EI-MS: m/z 577
[M+H]*; IR (KBr):V,, /em™':3 411,2 966,
1738,1636, 1469, 1 383, 1 071, 958;'H-NMR
(400 MHz,C,D,N) 8:5.34(1H,t,J=2.4 Hz,H6) ,
5.05(1H,d,J=7.6 Hz,H-1") ,4.54(2H,dd, J =
2.4,11.6 Hz,H-6") ,4.39(1H,dd,J =5.2,12.0 Hz,
H4'),0.98(3H,d,J=6.4 Hz,Me-21) ,0.92(3H,s,
Me-18),0.88 (6H,d,J =1.6 Hz,Me-26,27),0. 87
(3H,t,Me-29),0.65(3H,s,Me-19) ;"° C-NMR ( 100
MHz,C,D;N) §:37.8(C-1),30.6(C-2),78.8(C-
3),39.6(C4),141.3(C-5),136.1(C-6),32.5(C-
7),32.3(C-8),50.7(C9),37.3(C-10),21.6(C-
11),40.3(C-12),42.7(C-13),57.2(C-14) ,24. 8
(C-15),28.7(C-16),56.5(C-17),19. 4 (C-18),
12.3(C-19),36.7(C20),19.3(C21),34.6(C-
22),26.8(C-23),46.4(C24),29.7(C25),20.2
(C26),19.7(C27),23.6(C28),12.5(C-=29),
102.9(C-1"),75.7(C-2"),78.9(C-3"),72. 1 (C-
4'),78.5(C-5"),63.2(C-6"),

G 6 AR IEMA , AFR 5358 5 % W iR -
ToK CEEMAAET I A, G R840, 50+
R C,HNO ;[ a]17 D +9.2°(¢ 0.61,C,H,N) ;EI-
MS:m/z 680 M-H] * ;IR(KBr):V, /ecm™':3 340,
3222,2917,2 853,1 625,1 546,1 479,1 021;'H-
NMR (400 MHz,C,D,N) §:8.60(1H,d,J=8.9 Hz,
NH),5.55(1H,dt,J =15.3 Hz,6.3 Hz,H-10) ,5. 48
(1H,dt,J =15.3,6.3 Hz,H-11),5.13(1H,dd, J =
8.5,4.3 Hz,H-2),4.62(1H, m,H-2"),4.52,4.43
(#4 1H,dd,J=10.7,4.9 Hz,H-1) ,4.37(1H,m,H-
3),4.30(1H,m,H4) ,2.12 ~2.31(3H,m) ,1.94 ~
2.06(4H, m),1.67 ~1.81(3H, m),1.31 ~1.45
(5H,m),1.24 ~1.29(53H,m),0.86 (6H,t,J =
6.8 Hz,H-18,24") ;" C-NMR (100 MHz, C;D,N) §:
63.0(C-1),53.9(C-2),77.8(C-3),73.8(C4),
35.1(C-5),27.7(C-6),31.5(C-7),32.7(C-=8),
33.8(C-9),131.6(C-10),131.9(C-11),34.3(C-
12),30.5(C-13),30.6(C-14),30.7(C-15),30.9
(C-16),23.9(C-17),15.1(C-18),176.3(C-1"),
73.5(C-2"),36.7(C-3"),26.7(C4"),30.9,31. 1,
31.2(C-5" ~22"),23.9(C-23"),15.2(C-24") ,

G T AR E A TR 535 5 % W i iR -
ToK CEEMPET I A, G RRE A, 401
R C,H, NO, ; EI-MS: m/z 731 [M] " ; IR (KBr) ;
V, . /em™':3382,1646,1543,1081,1035,723;"'H-

max
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NMR (400 MHz,C,D;N) §:8.54(1H,d,J=9.1 Hz,
NH),5.53 (1H,dt,J =5.8,15.6 Hz, H9),5. 46
(1H,dt,J=5.8,15.6 Hz,H-8),5.26(1H,m,H=2),
4.94(1H,d,J=7.9 Hz,H-1"),4.70 (1H,dd, J =
6.6,10.5 Hz,H-1) ,4.51(1H,dd,J =4.7,10.5 Hz,
H-1),4.56 (1H, m,H2"),4.47(1H,dd,J =3. 1,
12.9 Hz,H-6") ,4.32(1H,dd,J =5.1,12.9 Hz, H-
6"),4.31 (1H, m,H4") ,4.28 (1H, m, H-3) ,4. 17
(2H,m,H4,3"),3.99(1H,t,J =7. 8 Hz, H2"),
3.85(1H,m,H-5"),1.26(s,(CH2)n),0.87(6H,t,
J=6.8 Hz,2 xMe) ;" C-NMR (100 MHz,C,D,N) §:
70.7(C-1),51.9(C2),76.2(C-3),72.6(C4),
35.7(C-5),26.9(C-6),32.2(C-7),130.9(C-8),
130.7(C9),33.1(C-10),29.5 ~29.8(C-11 ~ 16,
4" ~11"),23.2(C-17),14.5(C-18),175.8(C-1"),
72.6(C-2"),35.7(C-3"),23.1(C-12"),14. 5(C-
13'),105.7(C-1"),75.3(C-2"),78.6(C-3"),71.5
(C4"),78.7(C-5"),62.7(C-6")

G 8. B EIREE & (Me,CO) , (AT 43 %K
5% W BR-JC /K S BEIFARET B B B, s 2
B wfa,, 413 CH, 0, ; m. p. 250 ~252 °C ;EI-MS;
m/z169[ M + H] " ;'"H-NMR (400 MHz, CDCl,) §:
5.84(2H,s,H-3,5),3.79 (6H, s, H-OCH, ) ;" C-
NMR (100 MHz,CDCl,) §:176.9(C-1),157.5(C-2,
6),107.6(C-3,5),187.0(C4),56.7(C-OCH,) ,
3 g

EW L ek R, 5 T Ak, EI-MS 25 1
SFE U m/z 846 [M ] IR B /n 1 647,
1728 em ™" AbAg HRI g ML A 4 1 A g
B FZACE T B R IR AL IS 7 315 2 Mk
Y 1-1 F12, 750B Y 1-1 hAR YR EI-MS 45 111
SFETIE m/z 4400 M " LUK C-NMR i 4fi )
AR T CyHy O, HEMAL S 1-1
=l 7ERC-NMR AR B A 1-1 Hp A T B 3
(8:200.1) i 5A 8 NHIEE (8 ANE KL (1 /> R
(8.128.1,170.6) 6 PMKHIEFS Pk, LA
IS SCHR [ 4 ] rp AR SR be-12-05- 11 - JE -3 -t (1) i 1%
Bl — 20, B IAME S 1-1 O BRI - 12411 -85
3, ALEY 12 1 EI-MS 44 4 75 F1g . m/
z438[M]*,425(M*-CH,) ,405(M*-CH,0-CH, ),
T4 [P R O S R IR TR A2 R L HE YRR IR0, T
S ALE W) 12 8153 — R P LA %, 7E
PC-NMR H1 DEPT 2 &4 1 ANEEHF— R 5T
FIL A7 7E, 76 H-NMR 3% 8H 1.23 4bF 1 4R 3%
FA BRI SR LSS B etk A 12 e —

NIERHEGR . Bk GW 1-1 5 12 454, b i i
B 15 SCERIRGE 1Y 2 ARG P RE R e -12-07-11-
PRAL-3-WEAE =1\ BR TR Y D B = M,
P, B EL S 1 o BEAR -12-4-11-BR k-3 1
iy AN 18

&Y 2: 51 AR 45 5 (MeOH ), m. p. 260 ~
263 C,EI-MS 4 H 7 T8 T8¢ m/z 426 [ M| ¥, 45
£ C-NMR #1'H-NMR £ 4fi: 4> 738 €0 Hs, O,
T4t & B JC s A% % 4k 55 #% # K ( distortionless en-
hancement by polarization transfer, DEPT) % & % B}l iX
BERRAE 5 8 AMHI L[S, 6.9,14.8,17.9,20. 4,
18.7,32.2,31.9,33.6;6, 0.65,0. 80,0. 81,0. 88,
0.93,0.94,0.98,1. 11 (4 3H,s,Me-24,25,23,30,
29,26,27,28) | 11 M HIHE 4 PNIROPEE (6 SR 0%E
S ZERR AN 1 AR BRI FE bk (8, 213.2) , HLAE" C-
NMR P IERURE LA K % A A o o HEWT 2L & 9
ATRE = o X BRSO Hh 3R E 1 T A AR R
R SR — 30 I, e a2 AR
T

&Y 3. ot R4 b (CHCL,) ,m. p. 167 ~
169 °C ,EI-MS 45 i T8 T 0 m/z 412[ M ] *, 45
4" C-NMR FI' H-NMR %dfadfi 50 F X0 CHyg O,
T B VR TR S €5,y 5 A 0, TR T - A TR
N FRPE SR IZA S YA RE IR LB Y. 5
£ 1 B R PO AR, R G S ORI, ELAE
R TED  A 0 3 R A [ A 1 1 J O R & 4t e
T, R B AT A REAEXAER, 5 SCHk
A P RCR T M R, R B8 L,
W) 3 % TR,

a4 L EEARSS & (A M) ,m. p. 137 ~
138 C, EI-MS 5 Hi 7y T8 T W m/z 412[ M ] * | 24
47 C-NMR F1'H-NMR Zdf 40 F 2 CoHyg O,
TEHEZ 2 bR b AR 9350 5% He i IR-TC 7K & I
BN G B 441 {4 | Libermann-Burchard J7 if 2
BRBH M, Molish i py 52 EA M, $2 75 2 AR 281k &
Py 3 ORISR R ITHI RS, 5 B S
) B AL 2 R L B AT o K REEIY) &G,
H 55X IR R G 5 RURBRAIG, B, e 59 4
N B4 I o

&Y S HETER KA, ELMS 45 H 7 15
Tl m/z5TT[M + H] 454" C-NMR H#E H 4> 1
K CysHeo O 72 TR Ji 1 3 411 em ™" LA MR
W BEIIZ A A P h S A ek, 77 C-NMR A iR
A AR 6 (5 5 [ 6, 102.9(C-17),75.7(C-
2'),78.9(C-3"),72.1(C4"),78.5(C-5") ,63.2(C-
6') ], P44 H-NMR 1 DEPT 304 & BLiZ Ak &5 )
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JBF L 45 2 0 o A RO 5 <95

AR 2 AHIER ]S, 0.92(Me-18) ,0. 65 ( Me-
19)] .3 PMAUEH R[5, 0.98(Me-21) ,0. 88 ( Me-26,
27) I\ A =HEIE R K[ 5, 0. 87 (Me-29) |, HEIH:
BRI EY. JFH S B-H1E M XS AL TE 3 Fi
JEIFR R4t TR I WA )5, R & R (1 )%
BEFTRHBVIE, H 5% REIR A G AR REL F
PACA Y SCRARE Y B-91 8 N A I B
AN, R #5820, NI et a9 5
B-HHE M,

G 6. A ENAR A, EI-MS 25 5> 1 &5
WSk m/z 680 [ M-H | ™, [R 73 B 1~ g 20, $HE
ZALA YT RE S A BUR T, 6 C-NMR 35 45 ot fic
A5 "5 (8. 176.3) , 454 H-NMR il i 43 F 20 H
CooHygNO, , 45 4 DEPT ] LU H AL & 9 47 |
AR 3 s R R KL (5, 77.8,73.8,73.5),1
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