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Chemical constituents from Syneilesis aconitifolia

LI Jun, WANG Fu-qiang, DING Na, ZHAO Ming, WANG Jin-lan, ZHANG Shu-jun
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Abstract: Objective To study the chemical constituents from Syneilesis aconitifolia. Methods The chemical constituents were
separated and purified by silica gel column chromatography and HPLC. Their structures were determined based on spectroscopic
analyses. Results Nine sesquiterpenes compounds were isolated and the structures were identified as 3-angeloyloxy-8-methoxy-6,15-
epoxy-eremophil-7(11)-en-12,8a-olide (1), B-selinene (2), (—)-ent-6a-methoxyeudesm-4(15)-en-1B-ol (3), 1-oxo-5a,7aH-eudesma-3-
en-15-al (4), germacrane alcohol (5), oplopanone (6), 6f,8B-dimethyoxy-10B-hydroxyeremophil-7(11)-en-12,8a-olide (7), 8f3,10B-
dihydroxy-63-methyoxyeremophil-7(11)-en-12,8a-olide (8), and 1B,60-diidroxi-4(15)-eudesmeno (9). Compounds 1, 3, 5, 6, 8, and 9
were tested for their anticancer activity against uterine cancer (HeLa). Conclusion Compound 1 is a new compound, named as
syneilesis lactone A. Compounds 2—35, and 7 are isolated from this plant for the first time. Compounds 1, 5, 6, 8, and 9 show inhibitory
activity against HeLa.

Key words: Syneilesis aconitifolia (Bunge) Maxim.; sesquiterpenes; 3-angeloyloxy-8-methoxy-6,15-epoxy-eremophil-7(11)-en-12,8a-
olide; syneilesis lactone A; B-selinene; germacrane alcohol
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methoxyeudesm-4 (15)-en-1B-ol, 3]+ So,7aH-FZM-3-
I -15- 1% -1-d (1-ox0-5a,7aH-eudesma-3-en-15-al,
4). KRIR#EM-1B-fE (germacrane alcohol, 5). 100-
A H AR Z05-4-1 Coplopanone, 6). 10p-F&3k-
6B,8B- — H AL Ak - 3 HL B OF 7(11)- M -12,80- Y B
[6B,8B-dimethyoxy-10B-hydroxyeremophil-7(11)-en-12,
8a-olide, 7]+ 8pB,10B-F2HE-6p-H 48 HE 1 BB 25 7(11)-
J#& -12.8a- W B [8P,10B-dihydroxy-6p-methyoxy-
eremophil-7(11)-en-12,8a-olide, 8] 4(15)-J-F%Z -
1B,60- % [1B,6a-diidroxi-4(15)-eudesmeno, 9],
Hib &) 1 R WARE TR s, (&Y 2~5.
7 NE RN LA A3 E] R MTT XM &
Pr1. 3. 5. 6. 8. 9 FN/KT B HeLa 41l 2EVE
PEAT RN IE, KA1, 5. 6. 8. 93X T8
Jit HeLa AR BA — & HHIHI1EH .
1 XEEHR

Bruker AM-600 B! i 4R 1% 4% , 3% [E Bruker
AF]; BX-6 U s E A, AR A IR A
W s O 1% {X . HITACHIL-7100 % .
HITACHIL-3350 #LZHeka il & GL Scimces Inc.
Inertsil PREP-ODS (250 mm X 10 mm) A&5404:, H
AHILAFE: FEEEHER (200~300 H), FH&
WAL HE OISR, et T AL
WA R AT & A A PR AR 7 i

T2 BT 2013 4 6 H R H B ILA KK
AL, 255550 R AR MR B % 8 N R
LA @MY % J)LA= Syneilesis aconitifolia (Bunge)
Maxim. .
2 REEESE

F)LA4E 41 kg, B, VIRE, H 95%HEE
BRI 5 I, 8GR RBOR,  WUEIRAE1F IR
SEHRE . BRI B G o8, K
KHIECKE. BERR CERANE T REAEHL, IR S
THE P, 7015 2 1E O 112.0 g BEFR &
FEZEEY) 108.5 g FIIE T EEZEHLY) 64.0 o

b ) L= 1E e 22 50 (30.1 ) dEATRERAE &
W, K IECE-BEIR OFE (8 12, 713,58
5,317 1:19) MBESR BBV, Wl TLC
TSR, SIFHIRA A T3] 8 My (F1~
F8). ¥ F3 (18.5 g) HRERHHATH AL /> 55153 5
AN (F3-1~F3-5). % F3-2 (16.2 g) fEshAH
HFEE-K 8 1 2, AR 4.0 mL/min %44 FRE
BEAT A HPLC 7385, 70 Al 2L 54 1017.8 mg) .

2 (74mg). 3 (3.7mg). 4 (42.6 mg). 5 (2.8 mg).
6 (2.8mg). X F4 (1.5g) HEATHERCHE (i) 5,
IR IE Cfe-BEFR 4T (8 124 614, 5:5) FIf
R CFERE D IEAS 9 NSy (F4-1~F4-9), 44y
F4-4 1EBSTR BRI P B 45 0, 12L& 7(23.6
mg). 417) F4-6 (87.0 mg) FEMBIHINIE O ke-BE
% 2,05 (85 1 15), AR 4.0 mL/min 2504 it
ITIEAH HPLC 405, 7315 3] 4 NHS (F4-6-1~
F4-6-4), 232LA&Y 9 (10.1 mg, #=30.10 min).
17} F4-8 (835.5 mg) KA IE Cbe-FE iR Ll (7 -
3. 5:5), BEMRR CERIATHEN, TLC BREZISINIF&
FHFER S, 35 MY (F4-8-1~F4-8-5).
HZH 5y F4-8-2 fERE IR Ll h 45 b 15 31 H S AR
gidi, AWEY) 8 (192 mg),
3 Hm%E

WEY 1. BEEMIRBIE, [a]f —19.6° (c 0.16,
CHCly). il UPLC-Q/TOF-MS 43 #7, X515
N 417.199 2 [M+Na]" GGiH51H 417.188 9),
TR T RA CoH0070 ZLAMGHETE 1 689 cm!
W T 1 ANHERE S .

'H-NMR i (£ 1D 18R 1 MEEES 06.10
(1H, q,J= 7.4 Hz), 2 MEAK ERIRTFES 65.27
(1H,s) f14.36 (1H,s), 2 M5%EMEH FHAEN
JRT155, 03.93 (1H,t,J="7.9Hz) #13.71 (1H, dd,
J=17.9,11.6 Hz), 1 ™HEEN R T1E5 63.17 (3H,
s), 3 NHUIEHFIE(E S 62.04 3H, s), 1.91 (3H, s) Al
1.37 3H, s), BLA 1 MBUERIE S S 6 2.01 (3H, d,
J=7.4Hz). "C-NMR HI DEPT i (£ 1) TRi%Y
JREA 21 M, 30 S AN 4 ANTWREE, 5
ANRHFER 7 AN 1 ADMEERIEIE S 6 171.2 F
2AMERAE S 0 156.0, 127.8, KHAEE 1D ap-A
WIRINTEE. 76 6 106.4 o 1 AN4EEE (B 55,
BT 8-OMe (0 50.4) 4, 53R sEA—5",
& 1 T Re kb WBE S E D

4 HMBC 1 H-6 (6 4.35) 5 C-15 (9 66.5) #
K, UL 6,15 AiAEAER I H-13 (62.04) 5 C-11
(6 127.8)s C-12 (5 171.3). C-7 (6 156.0) #5%, H-14
(6 1.37) 5 C-4 (5 40.9). C-5 (6 44.4). C-6 (6 83.6)-
C-10 (6 34.7) AHG, ULBHRILIESE 5 fifk b
H-8-OMe 5 C-8 (6 106.4) #H%, Uil C-8 (5 106.4)
5SS, H-3'(06.10) 5 C-4' (5 15.8).C-5' (0
20.5) #H, H C-1'(0127.4) 5 H-3' (5 6.10). H-5'
(6 1.91)s H-3 (5 5.27) FMHKVLBALELE 1 4> 2-F FE-2-
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Table 1 NMR data of compound 1 (CDCly)
BAL O dc HMBC NOESY
1 1.86 (1H, d, J=15.6 Hz) 25.7,t C-2,10
1.59 (1H, m)
2 2.13 (1H, d,J= 5.2 Hz) 21.2,t C-3 H-3
1.44 (1H, t,J=13.5 Hz)
3 5.27 (1H, brs) 66.6, d C-1,2,5,15 H-2,4
4 1.98 (1H, d, J= 2.6 Hz) 40.8,d C-2,6,14,15 H-3
5 444, s
6 4.35 (1H, brs) 83.6,d C-4,11,15 H-13, 14
7 156.0, s
8 106.4, s
9 2.21 (1H, m) 35.6,t C-8, 10
9 1.67 (1H, m)
10 2.25(1H, dd,J=5.8,4.9 Hz) 34.7,d C-9, 14 H-14
11 127.8, s
12 171.3,s
13 2.04 (3H, s) 8.4,q C-8, 11,12 H-6, 15
14 1.37 3H, s) 22.0,q C-4,5,6,10 H-6, 10, 15
15 3.93 (1H, t,J=17.9 Hz) 66.5,t C-3,4,5,6 H-14
3.71 (1H, dd, J= 7.9, 11.6 Hz) H-2, 13,14
I 167.2, s
2! 127.4, s
3 6.10 (1H, q, J= 7.4 Hz) 139.3,d c-4,5' H-4',5'
4 2.01 3H, d,J="7.4 Hz) 15.8,q Cc-2,,3' H-3'
5' 1.91 (3H, s) 20.8, q C-3 H-3'
8-OMe 3.17 (3H, s) 50.4, q C-8

T IR HIETE 3 ki b (& D MR ¥E NOESY
R (B 1) 1 H-14 (0 1.37) 5 H-10 (6 2.25)~ H-15
(63.71)s H-6 (6 4.35); H-6(04.35) 5 H-13 (5 2.04)

1 %A1 EZH HMBC (/7)) 1 NOESY (* ) 1%
Fig. 1 Key HMBC (7 ) and NOESY (» ™) correlations

of compound 1

MRS, A A - Joe A T R 3% 2 ks SCR XS B
FetE N R R AE i ) AL B ORI E, T
ENEVRHN LA, EELEW 1 A 3-
angeloyloxy-8-methoxy-6,15-epoxy-eremophil-7(11)-en-
12,8a-olide, T4 N JLA=AHEE Ao

W 2. W GE K. "TH.NMR (600 MHz,
CDCly) 0: 4.73 (1H, s, H-15), 4.71 (1H, s, H-15), 4.70
(1H, d, J = 1.8 Hz, H-12), 4.44 (1H, d, J = 1.8 Hz,
H-12), 2.30 (1H, m, H-7), 1.98 (2H, m, H-3), 1.82
(1H, brd, J = 11.6 Hz, H-5), 1.75 (3H, brs, H-13), 1.61
(4H, m, H-6, 8), 1.52 (1H, m, H-9), 1.46 (1H, m, H-9),
1.42 (2H, m, H-2), 1.30 (2H, m, H-1), 1.23 (2H, m,
H-6), 0.73 (3H, s, H-14); "“C-NMR (150 MHz,
CDCLy) 6: 42.0 (C-1), 26.9 (C-2), 36.9 (C-3), 150.9
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(C-4), 45.9 (C-5), 29.7 (C-6), 49.9 (C-7), 29.5 (C-8),
23.5 (C-9), 36.0 (C-10), 151.1 (C-11), 108.2 (C-12),
21.0 (C-13), 16.4 (C-14), 105.4 (C-15). LA %3 5 ¢
BATROE — 3, M A 2 N B TR

A 32 3 3 PRI A« "H-NMR (600 MHz,
CDCl;) o0: 496 (1H, brs, H-15a), 4.85 (1H, brs,
H-15b), 3.56 (1H, t, J = 10.8 Hz, H-6), 3.41 (1H, dd,
J =114, 4.8 Hz, H-1), 3.18 (3H, s, 6-OCH3), 2.31
(1H, ddd, J = 13.2, 4.9, 2.1 Hz, H-3a), 2.07 (1H, m,
H-3b), 2.13 (1H, m, H-11), 1.91 (1H, m, H-5), 1.83
(1H, m, H-2a), 1.55 (1H, m, H-2b), 1.48 (1H, m, H-7),
1.21 (1H, dq, J = 13.0, 3.2 Hz, H-8), 1.11 (1H, m,
H-9a), 1.06 (1H, m, H-9b), 0.94 (3H, d, J = 6.8 Hz,
H-13), 0.87 (3H, d, J = 6.8 Hz, H-12), 0.71 (3H, s,
H-14); “C-NMR (150 MHz, CDCly) 6: 79.5 (C-1),
32.0 (C-2), 35.1 (C-3), 144.7 (C-4), 51.2 (C-5), 74.9
(C-6), 46.4 (C-7), 18.4 (C-8), 36.3 (C-9), 42.1 (C-10),
25.8 (C-11), 16.0 (C-12), 21.2 (C-13), 11.7 (C-14),
109.1 (C-15), 52.6 (6-OCH3). LA %di 5 CikfkiE —
M, WA 3 N (—)-ent-60-methoxyeudesm-
4(15)-en-1p-ol.

A 4: TEEOMHPIRA . "H-NMR (600 MHz,
CDCly) 6: 9.35 (1H, s, H-15), 6.64 (1H, dd, J = 6.6,
1.2 Hz, H-3), 2.81 (1H, ddd, J = 14.4, 5.4, 5.4 Hz,
H-9), 2.45 (1H, ddd, J = 14.4, 10.8, 3.6 Hz, H-9), 2.54
(2H, m, H-2), 2.21 (1H, m, H-5), 1.86 (1H, m, H-6B),
1.45 (1H, m, H-6a), 1.82 (1H, m, H-7), 1.65 (1H, dd,
J=6.8, 13.3 Hz, H-11), 1.45 (2H, m, H-8), 1.33 (3H,
s, H-14), 0.95 (3H, d, J = 6.8 Hz, H-12), 0.95 (3H, d,
J = 6.8 Hz, H-13); "C-NMR (150 MHz, CDCl;) ¢:
212.2 (C-1), 38.9 (C-2), 158.6 (C-3), 143.8 (C-4), 53.3
(C-5), 25.0 (C-6), 55.4 (C-7), 26.8 (C-8), 35.2 (C-9),
59.7 (C-10), 32.4 (C-11), 19.5 (C-12), 22.0 (C-13),
19.7 (C-14), 192.8 (C-15). DL i 5 ik ki —
2, M ENAY 4 N 1-ox0-5a,7aH-eudesma-
3-en-15-al,

& 5. HEMRY . 'TH-NMR (600 MHz,
CDCl;) d: 6.00 (1H, brd, J = 15.9 Hz, H-5), 5.43 (1H,
dd, J=10.3, 15.9 Hz, H-6), 5.28 (1H, brs, H-14), 5.00
(1H, brs, H-14), 4.92 (1H, brs, H-15), 4.84 (1H, brs,
H-15), 3.76 (1H, dd, J = 3.7, 11.7 Hz, H-1), 2.62 (1H,
m, H-7), 2.43 (1H, dt, J = 4.9, 12.8 Hz, H-3), 2.19
(1H, dt, J = 4.9, 12.8 Hz, H-3), 2.05 (1H, m, H-2),

1.81 (1H, m, H-11), 1.69 (2H, m, H-9), 1.50 (1H, m,
H-8), 1.20 (1H, m, H-8), 0.89 (3H, d, J = 6.7 Hz,
H-12), 0.81 (3H, d, J= 6.7 Hz, H-13); "*C-NMR (150
MHz, CDCl;) &: 76.0 (C-1), 36.2 (C-2), 36.2 (C-3),
153.5 (C-4), 137.9 (C-5), 129.6 (C-6), 52.5 (C-7), 30.0
(C-8), 34.5 (C-9), 146.7 (C-10), 31.8 (C-11), 20.7
(C-12),20.5 (C-13), 112.9 (C-14), 110.5 (C-15). LA E
W 5 ek g — 5, S EhEY 5 oA
germacrane alcohol.

&Y 6: LEMRY. 'H-.NMR (600 MHz,
CDCl3) 6: 2.65 (1H, m, H-4), 2.19 (3H, s, H-15), 1.96
(1H, m, H-6), 1.82 (2H, m, H-8), 1.81 (1H, m, H-7),
1.60 (1H, m, H-7), 1.50 (1H, m, H-11), 1.43 (1H, m,
H-9), 1.40 (1H, m, H-5), 1.37 (2H, m, H-2), 1.20 (3H,
s, H-10), 1.09 (2H, m, H-3), 0.89 (3H, d, J = 6.8 Hz,
H-12), 0.68 (3H, d, J = 6.8 Hz, H-13); '*C-NMR (150
MHz, CDCl;) d: 73.0 (C-1), 42.0 (C-2), 23.0 (C-3),
49.4 (C-4), 55.7 (C-5), 46.7 (C-6), 28.6 (C-7), 25.3
(C-8), 57.0 (C-9), 20.3 (C-10), 29.5 (C-11), 22.0
(C-12), 15.6 (C-13), 211.5 (C-14), 29.5 (C-15). Ll L
Hm 5 cwkakiE — 3", s Etam 6 N
oplopanone.

WEY 7. AGCSIORG R (FED. "H-NMR
(600 MHz, CDCl5) 8: 4.20 (1H, s, H-6), 3.93 (1H, brs,
10-OH), 3.34 (3H, s, 8-OCHa), 3.30 (3H, s, 6-OCHj3),
237 (1H, d, J = 14.6 Hz, H-9), 2.24 (1H, d, J = 14.6
Hz, H-9), 1.95 (3H, s, H-13), 1.68 (1H, m, H-1), 1.39
(1H, m, H-1), 1.59 (1H, m, H-2), 1.30 (1H, m, H-2),
1.40 (2H, m, H-3), 1.23 (2H, m, H-4), 1.15 (3H, s,
H-14), 0.83 (1H, d, J= 6.5 Hz, H-15); "*C-NMR (150
MHz, CDCls) d: 34.2 (C-1), 21.8 (C-2), 29.7 (C-3),
33.4 (C-4), 48.0 (C-5), 81.0 (C-6), 152.7 (C-7), 106.7
(C-8), 41.5 (C-9), 74.1 (C-10), 130.0 (C-11), 170.7
(C-12), 8.8 (C-13), 10.8 (C-14), 16.6 (C-15), 59.0
(6-OCH3), 51.1 (8-OCH3). P L ¥¥s 5 ik i —
;W WEEREY 7 A 6B,8p-dimethyoxy-10B-
hydroxyeremophil-7(11)-en-12,8a-olide.

WEY 8: AMSHIORG W (FEE, "H-NMR
(600 MHz, CDCl3) d: 4.32 (1H, s, H-6), 3.33 (3H, s,
6-OCHy), 2.48 (1H, d, J = 14.4 Hz, H-9), 2.15 (1H, d,
J = 14.4 Hz, H-9), 1.93 (3H, s, H-13), 1.70 (1H, m,
H-1), 1.40 (1H, m, H-1), 1.60 (1H, m, H-2), 1.32 (1H,
m, H-2), 1.37 (2H, m, H-3), 1.23 (2H, m, H-4), 1.18
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(3H, s, H-14), 0.85 (3H, d, J = 6.6 Hz, H-15);
BC-NMR (150 MHz, CDCly) d: 34.5 (C-1), 21.8
(C-2), 29.5 (C-3), 33.5 (C-4), 47.5 (C-5), 80.6 (C-6),
153.2 (C-7), 103.4 (C-8), 45.0 (C-9), 75.0 (C-10),
129.5 (C-11), 170.5 (C-12), 8.7 (C-13), 11.0 (C-14),
16.4 (C-15), 57.8 (6-OCH3). LA I ¥4 55 SC ik i —
F, W% ek ad 8 4 8B,10B-dihydroxy-6p-
methoxyeremophil-7(11)-en-12,8a-olide.

LA 9: 9% 35 (IR 4 . 'TH-NMR (600 MHz,
CDCl;) 8: 5.02 (1H, brs, H-15), 4.75 (1H, brs, H-15),
3.71 (1H, t, J = 9.6 Hz, H-6), 3.41 (1H, dd, J = 4.8,
11.4 Hz, H-1), 2.32 (1H, ddd, J = 13.1, 5.0, 2.2 Hz,
H-3), 2.08 (1H, ddd, J = 13.1, 5.1, 13.1 Hz, H-3), 2.25
(1H, ddd, J = 2.6, 7.0, 13.9 Hz, H-11), 1.91 (1H, m,
H-8), 1.55 (1H, m, H-8), 1.86 (1H, m, H-2), 1.54 (1H,
m, H-2), 1.75 (1H, brd, J = 10.0 Hz, H-5), 1.26 (1H,
m, H-7), 1.20 (1H, m, H-9), 1.17 (1H, m, H-9), 0.96
(3H, d, J = 7.1 Hz, H-13), 0.87 (3H, d, J = 7.1 Hz,
H-12), 0.71 (3H, s, H-14); "“C-NMR (150 MHz,
CDCls) d: 79.1 (C-1), 31.7 (C-2), 35.0 (C-3), 146.1
(C-4), 55.7 (C-5), 67.0 (C-6), 49.3 (C-7), 18.1 (C-8),
36.3 (C-9), 41.6 (C-10), 26.0 (C-11), 21.2 (C-12), 16.1
(C-13), 11.6 (C-14), 107.7 (C-15). LL_E¥¥E 5 ik
g — Y, WA 9 N 1B,60-diidroxi-
4(15)-eudesmeno.

4 ETEMENR

KA MTT 35 &9 1. 3. 5. 6. 8. 9 HHT
HeLa 4 A4 &M 5E A0 FH S8, 1F IR 72
ho ZiREW, LAY 1. 5. 6. 8. 9 X HeLa 41/
KR — @ miE i, HeEBEmmRE (ICso) EH7
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