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[ Abstract | Objective; To screen out active fraction from FEuphorbia fischeriana, separate active
components from E. fischeriana and explore structure-activity relationships, in order to analyze and identify
chemical compositions of petroleum ether fraction from E. fischerian ethanol extract by ultra-performance liquid
chromatography with quadrupole-time-of flicht mass spectrometry ( UPLC-Q-TOF-MS). Method; The anti-tumor
activities of petroleum ether, ethyl acetate, n-butanol and water extracts from E. fischeriana were tested by methyl
thiazolyl tetrazolium ( MTT) method. A variety of modern chromatographic separation methods were used to
separate active compounds from petroleum ether layer. Compounds were isolated. Their structures were identified
by NMR technique. The structure-activity relationships between anti-tumor activities and structures of compounds
were investigated. UPLC-Q-TOF-MS technique was used to identify the structures of petroleum ether extract from
E. fischeriana. Mass spectrometry was performed in the positive ion mode using ESI ion sources. Result: Six

compounds were isolated from petroleum ether fraction. They were jolkinolide A, jolkinolide B, 17-

hydroxyjolkinolide A, 17-hydroxyjolkinolide B, euphopilolide and atis-16-en-13 (' s) -hydroxy-3, 14-dione. A
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total of 23 peaks were identified based on the comparison of retention times, accurate masses and fragmentation
patterns with available standard compounds and literatures. Among them, there were 19 diterpenoids, 2
polyphenols, 1 fatty acid and 1 triterpenoid. Peaks No. 18 and No. 21 were tentatively identified as new
compounds. Conclusion: The petroleum ether fraction showed a potential anti-tumor activity. The structure-activity

relationships were discussed. UPLC-Q-TOF-MS technology can be used to quickly and accurately identify the

structures, so as to provide a reference for its quality evaluation and active ingredient research.
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(HESEHLAR ) 5 C-620 HY rp i 48 €0 3% 43 (Fig = 25 BUAY
A B2 F]) 5 CBIO21 A £ T fig 48 A1 43 #7 A ( b 5
FEHEBH A PR A ) s MS104S Y 1/1 Ji g 7 K
(B #5802 1) 5 2545 0 4 gkl 4% TR0 AT a3 AL,
2489 UL SN G %, 2535 U il £ 7Y v SOR AR (53
X (25 Waters 2 F) ) ; LH-20 70 ¥2 7 5L 75 5 0 58 B

Euphorbia fischeriana ; antitumor activities; diterpenoids; ethanol extract; petroleum ether

#E (Sephadex LH-20, £ [E GE 74w ) 5 1 €4,3% HI i )&
(100 ~200,200-300 H ), GF,,, #2301 (5 5
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PR A he-FEE (100:1,80:1,60:1,40: 1,
20 1) PEATHE VR , B TLC BREE 43 #r , & A1
W5y, 153 4 A4 4y (LD-P-6-1 ~LD-P-6-4) . #4 LD-
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B) KR 40 °C; i # 0.3 mL-min ' #ERE R 1 pl,
Filk S F: R HE B F A, B m s Rk
5.5 kV; & FIFEIRJE 600 C ;%W & (DP)100 V Fi
fiffEfE & (CE) 10 V, AN FHIMAE IR, F 1k
ST 379 kPa, B B % J1 379 kPa, A KR )
241 kPa, ESIIEE BT #1724, LRI} [H
250 ms, IDA SR FH#RE, A3 074, #4100 cps
15 A~ fe 5 B B 7 B, BT m/z 100 ~
1 200, ZAEF[E] 2 100 ms, Rl E 25 15 eV, 338
HEANER DBS JFIE . A S AHE R S8 (CDS) X MS Al
MS/MS [ g 47 P38 AR IE . B 28 BOR Ak B S
1 K H PeakView ® 2.1 # {4, MasterView %X {4,
Analyst® TF 1. 7. 1 34F TAES .

2.4.2 WO w8 ol k2 A OGS
R, ER BRI R E L g  LTIR W, i
0.22 pm JERE, BIF .

3 #R5TR

3.1 REERERAFHBUZME M L R 2.2 3T F
75 1, M RE & % BEL-7402 1 NCI-H460 1 J] 24 h
ELE N AR P AR e e Y UE .

3.2 HRALE YIRS E XA FE U 4 Y
TG PR AT I 3, T B A i I 2 0% 0 i 98 1 Pk A 0
PRI, % A i i 22 AT 1 i — 2D o0 B AR 8 T 6
BRI Ao S5AE LB 1o X5 4 HE AT R BT, B G
BRI 2,

WwEW1 HEAR, HR-ESI-MS m/z 315. 195 2,



526 B T )
2020 4E 4 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26 ,No.7
Apr. ,2020

*1 ZEFEWNEMLEW,2,3,4,5,6 3F BEL-7402 1 NCI-H460 Hifp S (x =s,n=5)

Table 1 Anti-tumor activities of extract layers and compounds 1,2,3,4,5 and 6 against BEL-7402 and NCI-H460 (x +s,n =5) mg- L -
BEL-7402 NCI-H460
W/ sy

24 h 48 h 24 h 48 h
A1 ik 2 49.71 £0. 36 - 39.43 £0.25 -
LR LTEZ 89.12 0. 51 - 92. 66 +0. 44 -
IETEZ > 100 - > 100 -
K2 > 100 - > 100 -
A 6.21 +0. 14 - 4.90 0. 37 -
1 >100 >100 > 100 >100
2 16.61 +£0. 37 6.56 +0.42 69.54 £0.51 22.46 £0.17
3 20.59 £0. 19 18.63 £0.29 38.07 £0.32 24.00 £0. 37
4 18.78 £0.22 11.47 £0.26 16.76 £0.35 13.58 £0.23
5 66.97 £0. 41 49.77 £0.45 > 100 61.99 £0. 19
6 75.95 £0.26 > 100 > 100 > 100

1 kEW1-~-6NEHMRES

Fig.1 Structures and numbers of compounds 1-6

[M+H]*, 8 315.196 0, 5 & 4> T3t €, H, 0,0
IR(KBr)v, em ':1762,1 656, H-NMR(600 MHz,
€DCl,),8, 0.72(3H,s,H-20),0.85(3H,s,H-19) ,
0.94(3H,s,H-18),2.05(3H,s, H-17) Jy 4 4~ i 3
%1% 236, 2.63 (1H,d,J =5.4 Hz, H9),5.45
(1H,d,J =5.4 Ha, H-11) J 9 fir Al 11 7 50155 55
5,3.70 (1H,s, H-14) 4y 14 iR A S S, "C-
NMR ( 125 MHz, CDCl,), 8, 8.7 (C-17),33.5 ( C-
18),21.9(C-19) fl 15.0( C-20) Hy 4 4 HI HLf {5 = 5
5.104.1(C-11),147.0(C-12),145.0(C-13) ,125.2

(C-15) K 4 4> BUHE F ik {5 ;6. 61.2(C-8),54.5
(C-14) R 2 M iEF M AE 536, 170.7(C-16) Hy Bk
FEWRAT s LAk, B 5 X AFAE 9 AR 5 15 B Bk A 5
DL B0HE 5 SCk [ 6 ] i3 A KR N R A B0aE SE AR
— B EAAA 1 s RENER A

k& 2 A @ E RS 5, HR-ESI-MS, m/z
331.190 8,[M + H] ", i3 {8 331. 190 9, #i € 4> T
X CpyHy,, 0,. IR(KBr)w,, em ';1 780, H-NMR
(600 MHz, CDCL,), 5, 0.83 (3H, s, H-20), 0. 85
(3H,s,H-19),0.94 (3H,s,H-18),2.08 (3H, s, H-
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2 #&&%1,2,3,4,5,6 ¥5C-NMR #{#8 (125 MHz,CDCI,)
Table 2 '*C-NMR data of compounds 1,2,3,4,5 and 6 (125 MHz,
cDely)

No. 1 2 3 4 5 6
1 41.5 41.1 41.5 41.3 41.4 36.7
2 18.5 18.3 18.5 18. 4 18.6 34.1
3 39.9 39.0 39.9 39.1 40.9 216.1
4 33.5 33.4 33.6 33.5 33.3 47.3
5 53.5 53.3 53.6 53.5 54.1 55.1

6 20.9 20. 4 20.9 20. 8 21.0 20.0

7 34.2 35.4 34.0 35.6 34.8 30.4
8 61.2 65.9 61.3 66. 8 61.1 47.5
9 51.9 47.9 51.8 47.9 49.3 51.1
10 41.5 39.1 41.5 39.2 39.3 37.6
11 104. 1 60. 8 106. 6 61.6 23.8 25.4
12 147.5 85.1 147.4 85.4 75.6 44.8

13 145.0 148. 4 146.7 150. 8 155.8 75.1

14 54.5 55.2 54.5 55.3 56.2 218.0
15 125.2 130. 1 127. 4 133.5 128.6 43.1
16 170.7 169. 5 169. 2 168.2 174. 1 142.3
17 8.7 8.6 56.4 56.5 8.8 111.1
18 33.5 33.3 33.5 33.5 34.0 26.2

20 15.0 15.3 15.1 15.5 19.3 13.7

17) 2 4 AW B &5 536, 3.68 (1H, s, H-14) ,
4.04(1H,s,H-11) H 2 M EAWEEE ., "C-NMR
(125 MHz, CDCL, ), 8. 8.6 (C-17),33.3 (C-18),
21.7(C-19),15.3(C-20) Jy 4 4~ B 3L B 15 25 8,
148.4 (C-13),130. 1 (C-15) Sk 2 A BUEE I (1§ 15
2.5,60.8(C-11),85.1(C-12),65.9(C-8),55.2
(C-14) 2 4 & A BRAT 5 58 169. 5 (C-16) by Hi
FEWRAF 5 s LAk, B 5 XA AE 9 AR 5 15 i Bk A5 5 o
DL B 5 SCk [ 6 ] i3l i A Rk Y g B SR A
— M EA Y 2 R E KRN B,

a3 A, HR-ESI-MS, m/z 331.190 7,
[M+H]", 31814 331.190 9, # & 4> F 5 C,, Hy O,
IR(KBr)w,, cm ':3360,1 714,1 660,  H-NMR (600
MHz,CDCI,) ,§, 0. 74 (3H,s,H-20) ,0.86 (3H,s, H-
19),0.95 (3H,s, H-18) H 4 A H R A (55,6
4.65(2H,s,H-17) 2 17 fii & H A E 56, 5.58
(1H,d,J =5.4 Hz,H-11) J %8 F i afE =, -
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NMR (125 MHz,CDCI, ) 1,8, 33.5(C-18) ,21.9(C-
19),15.1(C-20) %k 3 4~ BB (E S ;8. 106. 6( C-
11),147.4(C-12) ,146.7(C-13) ,127.4(C-15) 2}y 4
ASBUEE b B 1% 5 ;61.3(C-8) ,54.5(C-14) ,56. 4
(C-17) R 3 A& A IRAF 5 58 169. 2 (C-16) by Hi
FERAT T s oAb, ' 9 AR TE 9 A B 7 T i B 15 5
DL s 53R 7 JHRIBE B 17-532 -4 KRN TE A 41
PR B, kG 3 R 17-R-5 KK
fis A

a4 FIER AR, HR-ESI-MS,m/z 331. 185 5,
[M+H]", J18 {4 347. 185 8, i & 4 T3 C, H, O, .
IR(KBr)w,, cm ':3490,1765,1 680,  H-NMR (600
MHz,CDCl,) 5, 0.80(3H,s,H-20) ,0.80(3H,s, H-
19),0.88 (3H,s, H-18) 2 3 W B & 15 5 6,
4.02(1H,s,H-11),4. 14 (1H,s, H-14) ,4.59 (2H,
m,H-17) N & A 1 & {52, "C-NMR (125 MHz,
CDCL,),5.33.5(C-18),21.9(C-19) ,15.5(C-20) fi7
3 AN R iR E S 6, 150. 8(C-13) ,133.5(C-15) K
2 AN XL F R {E S ;66.8(C-8) ,55.3(C-14) ,61.6
(C-11),85.4(C-12),56.5(C-17) K 5 & & 0 e
55308, 168.2(C-16) g i Kok 5 55 L Ab, & 37 IX
FEAE 9 DR W R MR AR 5 o LA %5l 5 SCik [ 6 ] i
Y 17-32-5 KRN TR B s B A — B, B e 1k
G4 R 17-32-5 KA EE B,

eSS FIak K, HR-ESI-MS , m/z 317.211 0,
[M+H]"38{E 317.211 7,81 5% 4 T3 C,y Hy, O,
IR(KBr)y, cm ™ ':1754,1683,"H-NMR (600 MHz,
CDCl,) .5, 0.88(3H,s,H-19),0.92(3H,s,H-18) ,
1.05(3H,s,H20),1.95(3H,s,H-17) gy 4 4~ B &
A5 538, 3.75(1H, s, H-14) B AR A5 5. "C-
NMR (125 MHz, CDCl,) #1,8. 8.8 (C-17),34.0(C-
18),22.1(C-19),19.3 (C-20) fii 4 4~ F 3L (4 e {5
453155.8(C-13) ,128.6 ( C-15) H 2 A~ A5 |- 4 ik
F5;61.1(C8),56.2(C-14) Ky 2 > i A Bk 1R
558, 174. 1(C-16) e B b 15 55 L A, 1o 3 X AF
FE 11 AR5 G B A5 5 o DL BB 5 SCmk [ 8 ] 4l
il ¥ euphopilolide 4 5 A —F, B b 5 5
>N euphopilolide ,

e e [k, HR-ESI-MS m/z 317.210 8,
[M+H]" A 317. 211 7,81 % 4> F 3% Cyy Hyy 050
IR(KBr)w,, cm ':3432,3070,1 665,848, H-NMR
(600 MHz, CDCl, ), s, 0.86 (3H, s, H-19), 1.01
(3H,s,H-18),1.09(3H,s,H20) } 3 M EBHH
=5 .8,3.88(1H,d,J =3.0 Hz,H-13) & & 8L
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B YR 3L T B 36, 4.86 (1H,d, J = 1.2 Hz, H-
17) g XUEE b f9  H 385 5. "C-NMR (125 MHz,
CDCL,) ,8,.26.2(C-18),21.9(C-19) ,13.7(C-20) i
3 AL RS 55 142.3(C-16) ,111.1(C-17) K 2
AR b BBk A5 5 575, 1(C-13) i A RS 558,
216.1(C-3),218.0 (C-14) N IS 2 1 4b, 55
Y X AEAE 12 BRI 16 i B A5 5 o LA B 808 5 Sk
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Fig.2 TIC spectrogram of petroleum ether layer and numbers of

Euphorbia fischeriana
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Fig.3 Structures of compounds from petroleum ether layer of E. fischeriana
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%3 UPLC-Q-TOF-MS/MS ¥EREARHAMBMELAEY
Table 3 Compounds identified in petroleum ether layer of E. fischeriana by UPLC-Q-TOF-MS/MS
WS PREWEE]/min - [M+H]” 8 71 W T REM AL & M A5
1 4.18 553.2669 4.6 C,gH, 04, 295.2,277.2,267.2 fischeroside A1
2 4. 66 183. 066 1 5.0 CyH,,0, 165.1, 153.0, 150.0, 141. 1, 137. 1, 1-(2,4- "3 -6-H &K H) 28"
123.0,119.0,109. 1
3 5.40 373.2009 -0.1 C,H,s04 313.2,295.2,277.2,267.2,225.1 207. 1  17-Z 4 3L 4k ak y fig AL
4 6. 04 197.0802 -3.2 C,,H,,0, 179.1, 167.0, 163.0, 151. 1, 133. 1, 3-Z, BE%-2,6- " # 34-H G KL 3E g
123.1,105. 1
5 6. 69 317.2130 5.9 G, H,3 0,4 299.2,281.2,271.2,239.2,187. 1,169. 1  13(S) -¥2 H:-16-4 -l 2 107 -3, 14-— i °
6 6.89 321.2435 3.4 (G, H;, 0,4 303.2, 285.2, 267.2, 239.2, 227.2, ent-(16R)-16,17-dihydroxykauran-3-one*’
197.1,173.1,131. 1
7 8.47 349.201 5 1.6 C,yHys 04 331.2,313.2,303.2,271.2,267.2,231. 1 (4R, 4aR ) -dihydroxy-3-hydroxymethyl-7 ,
7,10atrimethyl-2 ,4 ,4a,5,6,6a,7,8,9,10,
10a, 10b-dodecahydrophenanthro [ 3, 2-b ]
furan-2-one '’
8 9.67 347.1870 4.9  ChyH,0, 3202, 311.2, 301.2, 283.2, 273.2, 17-§3-24 Jo i py i BL¢
265.2, 255.2, 237.2, 227.1, 213.1,
191.0,163.0
9 9.95 333.207 9 5.6 C,yH,O0, 315.2,297.2,287.2,269.2,251.2 11B-hydroxy-8, 14-epoxy-ent-abieta-13
(15) -en-16 ,12-olide! 1"
10 10. 70 331.1925 6.4 C,yHy0, 313.2,295.2, 285.2, 271.2, 267.2, 17-}%-#kupmg A7
189.1,175. 1
11 10. 95 317.2129 5.6 C,yHy 04 299.2,281.2,271.2,253.2,175. 1 ent-113-hydroxyabieta-8 (14 ), 13 (15 )-
dien-16,12B-olide ! '*]
12 11.61 331.1914 3.0 CyH,O, 313.2, 285.2, 267.2, 221.2, 193. 1, *f i phyfig B
165.1,137.1,125.0
13 12. 00 315.196 6 3.6 C,H,04 297.2,287.2,269.2,227. 1, 177.1, #k ik hs AL
175.1,161.1,149. 1
14 12.31 317.2114 0.9 G, Hy 0,4 317.2,299.2,271.2,253.2,215.1,161. 1  euphopilolide'®’
15 12.44 525.2144 4.7 CyH;, 04 481.2,463.2,445.2,417.2,247. 1 langduin D!
16 12.50 291.2313 -1.9 CuHyu0,  205.2,187.1,147.1,133.1,113. 1 ent-kaurane-3-oxo-16a, 17-diol ¥
17 12. 66 315.1974 6.1 C,yH,04 297.2,269.2, 233.1, 227. 1, 215. 1, #Aksh s A B9 A4 S my At
191.1, 177.1, 175.1, 163.0, 149.1,
139.0,131.1,121. 1,105. 1
18 12.93 347.2235 5.2 C, H,;0, 315.2,297.2,287.2,269.2, 215. 1, ( Z)-methyl 2-[ (3aR,4aS,10aR)-7,7,
177.1,159.0 10a-trimethyl-2-oxooctahydro-1 H-phenanthro
[1, 10a-b ] oxiren-3 ( 2H, 3aH, 10bH )-
ylidene ] propanoate
19 13.72 279.2330 4.1 C,4Hy0, 261.2, 243.2, 233.2, 209.2, 195. 1, - s "
187.1,173.1,123.1,109. 1
20 13.78 301.2174 4.0 C,yHy,O, 283.2,255.2,203.1, 177.1, 163. 1, ent-atis-16(17) -ene-3 ,14-dione >
145.1,117. 1
21 13.98 331.226 8 0.1 G, H; 0,4 299.2,281.2,271.2,243.2, 217.1, ( E)-methyl 2-[ (3aR,4aS,10aR)-7,7,
193.1,175.1,161.1,137.1 10a-trimethyl-3a,5,6,6a,7,8,9,10, 10a,
10b-decahydro-3H-phenanthro [ 1, 10a-b ]
oxiren-3-ylidene ] propanoate
22 14.70 273.2586 3.2 G, Hj, 255.2,231.2,217.2,203.2, 163.1, (25,4aS)-2,4a,8, 8-tetramethyl-2-vinyl-
161.1,149.1,133. 1 1,2, 3,4, 4a, 6, 7, 8, 8a, 9, 10,
10a-dodecahydrophenanthrene'*!
23 15.29 459.2863 6.6 (5 Hs 04 441.4,423.4, 413.4, 405.4, 395. 4, (3B,5£,9¢)-3-hydroxyoleanan-28-oic acid

305.2, 303.3, 287.2, 285.3, 231.2,
217.2,215.2,205.2,149. 1,147. 1
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-CH;0H 7 H,0
% w2t %
m/z297.2 m/zA77.1 m/z159.0

18

-CH,0H

© m/z331.2268
21

m/z271.2

4 LEWIST2 ARHNTIERMEAE

Fig.4 Major fragmentations proposed for compounds 18 and 21
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