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A New Polyoxygenated Seco-cyclohexene Derivative from Arta-
botrys pilosus
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Abstract A new polyoxygenated seco-cyclohexene derivative, artapilosol A (1), together with two known polyoxygenated
seco-cyclohexene derivatives, microcarpin A (2) and uvarisubol B (3), was isolated from the stems and leaves of Artabotrys
pilosus. Their structures were established on the basis of extensive spectral data. This is the first report that polyoxygenated
seco-cyclohexene derivatives were isolated from the genus Artabotrys. Cytotoxicities of compounds 1~3 were tested against
five cancer cell lines (HL-60, A549, SMMC-7721, MCF-7 and SW480). Results showed that compounds 1~3 exhibited sig-
nificant inhibitory effects with ICs, values comparable to those of cisplatin.
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AEAAT S F HAL 22 B A3 K H G HEPE B T 4008, AR
H—E T ARG 24 FEAE Y b R BT (40 e g 7 1
W, JCF R MG R R TR AT 24 PR R R R 485 W
PP PR S . CERATRI T EARE T, XS 2 Fhifg
FAREA HE ) B PUMR S TR EAT TR IR, iR Rk
P I A 1) L BESREI6 A549, SMMC-7721
1 SW480 5 N MR MR R I 1 I 2 I AR KA S
. X} A549, SMMC-7721 A1 SW480 A i &3 4 ffa ik i) 4=
KAMHNTE LN 1Cso [H 5 3N 18.66, 8.23 Al 23.28 pg/mL.
it — 20 8 B B T TCEE R B8 25 30 s i, Ik
IS BRI PUMIR R TEY TR, A SR R 8 T AEF,
2RI A O 34T T R, b ERTE
S EAR T 3RS ZEHIRH OEEIED, 75
% 5€ 4 artapilosol A (1), microcarpin A (2)F uvarisubol B
G)E . K am 1 e, &2 f3 e
RN E ARG o SRRy, HS— =M
2, PEEATFTA, R 2 A B ORI G —2%
WILF WA GRS AR 7, F
AT EBAFIEER B T, 8 H R UkE
7 ANZERU AN AT N TR & R4
RIIE R WA 2 AR O &, 1ErEfk
YR AT EE R L. AN, LAY 1~3 ik sk
ORI M REAT T AR, SRR ED 1~3 X
HL-60, A549, SMMC-7721, MCF-7 Fll SW480 % 5 fh A
FO IR 4 B R 2 R B0 T 3 A KA . A B
RIE I LAk B DD ISR > B 4540 % e DL R BATTI 40
25 Pk,

B1 e 1~3 414

Figure 1 Molecular structures of compounds 1~3
1 HR511R
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I [al —18.6 (c 0.11, CH;0H); H: HR-ESIMS #;H}
ZE T RN CiH»n0; (m/z: 411.1448 [M+H],
caled. 411.1444), ARAIEEN 13; fEAEY) 11 UV JGiE
o, B R A [1g[e/(Lemol ~'ecm ™)) BI#E 205
(4.08), 228 (4.68), 275 (3.82)F1 282 (3.12) nm, Wi /F45
MR EAEE IR R, 16 IR il b ok T B EBURIEIR
(1593, 1453 F11708 cm )FIEEHIE(1728 1 1708 cm )
FEHEIR IS, 7F "TH NMR (400 MHz, CDCLy)iéH, fi%37(X
TEE 10 NI & T5 5[0y 7.45~8.06 (10H)], i1
HAFEPI A B BUR AR, 454 7E °C NMR (100 MHz,
CDCLYEH X AETEM 14 A sp” Z40RM5 S HE T /0, 42
TN FHAAAE 2 AN RIS, /8 TH NMR i%%71X
AFE 2 M ERERERER 550 6.02 (dd, J=
15.7, 6.1 Hz, 1H)f1 5.67 (dd, J=15.7, 7.4 Hz, 1H)], £
O T HRAEE 1 XSS R, H °C NMR 3R DEPT i
PIAMES X BRAS 5 (0 130.8 A1 129.7)it—b 3 # T LA E
HEWT; 7 "HNMR % 1 AN IR 715 5 [0n 2.10 (s, 3H)]
FIAEAE LB AE C NMR 3 71 2 MAE 5 (5¢ 170.0 F121.0)
HITEAE, PR PR 1 ANOBELER. B4, 78 'H
NMR i {3 KB T AR 55, 454 "CNMR M
DEPT 34T 704, $&7m 73+ W A7AE 2 AR I H 5
A3 AR LN, Ul Eg5iifE BNz S
WM L2 A BRI SR & iz e
A 13 NAEAEE, Hf 2 ANIRFRE L AN 1
AR IAFAE R 7 IR AEAENT 12 NARIRE, Rlthgs
IR RAZATLEA 1 DNIREE .

L2450 HT HSQC 141 'H-"H COSY # 7] LAR 5& 20 1
o C(D)-C(7) Mz TRl H: 7 30, ol B S5 in) U e 2
AR FHBEESFD | AN SRR B DR 1 AN IRREE 1
HIFELE. £ HMBC i, Hy(1)5 C(7') (6c 166.1)FH%,
Hy(7)5 C(7") (6c 166.2)H8, TiB 2 A2 F iR 43 1) 3
FAE C(OHA C(7)h7 L5 HR) A C1™) (dc 170.0)FHK,
Vi WAL B2 E C(2)L; A1 microcarpin A (2)AHLL,
&1 111 C(5)F1 C(6)7E *C NMR i it T, &
I ZERT B 43 N O 55.3 [C(5)1AT 57.4 [C(6)], ik
B C(5)F1 C(6) LRI A2 SE i i Bt /K A4 R A g4, TR
I H(5) 5 C(3) (d¢ 129.7), C(4) (dc 130.8), C(6)F1 C(7) (dc
64.3)ff] HMBC #2%LL K H(6)5 C@4), C(5) (dc 55.3)F
C(7)f) HMBC M5t — ks 7 DA R4S s 2 pr
7. H3)F H(4) 2 [A] )5 & 40 (J) A9 15.8 Hz, B XU
(C3=Cy) N E XML, H(S)FT H(6)Z 8] FAH X A4 L AT b
H(5)F0 H(6)Z Al &% $u(J=2.2 Hz)f3 Ui, T
H, fEAEY) 1 K ROESY i+, H(4)F1 H(6)H] ROESY
ALK H(5)F Hy(7)f) ROESY #HIiE—#51 ] H-5
A HG)Z A R AR, il 3 fis. 2R, B
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TZBEU S IR AEAE S B e e, 1228
AR ML d, ARIF ENZRAA Y S AR E .
I, fR4E H AT OA B E A RERE C(2), C(5)F C(6)
xR, 2k, e 7AW 1 iS4, Wk
Fias, A48 artapilosol A.

O (0]
2/?\ r\1/\3©5/—\‘h ;?2
(AU
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5 (il p:d
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B2 &% 1 "H-"H COSY (—)HIZERISCHE HMBC
(—=)HK

Figure 2 'H-'H COSY (=) and key HMBC (—) correla-
tions for compound 1

B3 a1 BISREER) ROESY (=--=)HK
Figure 3 Key ROESY (=--») correlations for compound 1

&9 2 F1 3 8RR 2 A BRI AR A
Y, G 53 M -5 SRR A B A ) e A T
Xt &, B e AT 4 ) % E N microcarpink A (2)1 A
uvarisubol B (3)!"*1.

K MTS i, L HL-60, A549, SMMC-7721,
MCF-7 F1 SW480 %5 5 Ffris W i J8g 4 M ik g vk PEPPANY
SR ftk, DUIER A BE X 254, SAEY) 1~3 Bk sk
PUMBE R EAT T VR, SR RERNEY) 1~3 Xﬂ‘
X5 bR A M R 38 SR T IR AR R A,

ATTR I 6 fik J6 24H i AR (%) 48 B 2535 1 5 FH ‘r{%ﬂﬁﬁ?ﬂlﬁéﬁ
NE AR 2, T H, X T R M bk i H B B R TR R T
R P HE 2 v, AR VB WSk 1 B,

2 SRS

2.1 5

Bruker AV-400 BUAZBAILIRPIEA(TMS A FR);
Agilent G3250AA LC/MSD TOF Jii %1% ; Waters Micro-
mass Q-TOF Micro System Jfi i {3 ; JASCO DIP-370 #4%§
FHENAN; Bio-Rad FTS-135 H L4611 ; Beckman
DU640 43 66X Waters 600 il % 4 5y 2O €113
1%, Waters Spherisorb®0DS2 73 Hr B i if k(5 pm, 4.6
mm X250 mm), Waters Spherisorb®ODS2 i % %4 (fy i 44:
(5 um, 20 mm X 250 mm); % % WX Sephadex
LH-20( % ¥ 55 76 0 45 A (g ) A IR A ®); M RE AR
RP-18 (Merck A ]); FE)Z MR AN E M iRk (F
EpiEFEAL T ).
22 EYIEE

B ETAEE T 2014 4F 4 HRETIEMRE ST
B TIRE RN, 28I KBS 2R %
Eﬁ%%ﬁﬁﬂ@ﬂ\f%ﬁ%%”JFJEH\T(Artaboﬂys pi-
losus). SEUEARAR(FR A5 FU20140418) (R A7 T3 i TS
R By 2] R DA 22 2808 B B S AR AR =

23 REES5HE

Y B (0 B TR R (40 kgt iS, F 95% 2
B VIR PR B, BB — R, SR DY Ik, B T
50 °c%ﬁﬁ*‘??ﬂ2ﬂﬁltlﬁzm* W BAF R EEKRE,
215 0RE 2.8 kg FHEIRE KA EUS, KA
%%ua@xaﬂaﬁ TR, BEICE LA, 30 kAL
260 g M 2.2 2B A7 780 g. LR L BG4 RE K 2
Moy e, LLA BB - v=1:19~1 @ 1) ¥/
HEATBE BE SR, & IR AHFI ARG, 53] 10 AN Be bR 4
(Fr.1~Fr.10), Fr.2 #t—B%& RARERFEENT 58, L
BE-7K(1 2 1~1 D O BB AEAT Bh LB Mit, & IFAH [
Wy, 155 5 MR (Fr.2A~Fr.2F), Fr.2B 4 Sephadex-
LH-20 #F i (HE)#E— B aib )G, 4l 8 m 2o
il (CH;OH/H,0, V@ V=751 25)#I& 581 & 1
(88.6 mg), 2 (26.8 mg)H 3 (33.9 mg).

R LAY 1~3 X R AL A A A A ¢

Table 1 Cytotoxic activities of compounds 1~3

ICso/(ugemL ")’

Compd.

HL-60 SMMC-7721 A-549 MCEF-7 SW480
1 1.32£0.12 6.37+£0.22 8.32+0.12 12.20%£0.16 5.881+0.06
2 12.26+0.23 28.154+0.48 19.2240.26 24.78+0.21 10.294+0.24
3 8.69+0.18 16.33£0.22 18.641+0.21 6.68+0.13 18.22%0.19
Cisplatin® 1.64+0.08 12.67£0.18 16.88+0.21 21.32£0.21 26.48+0.56
A G5 R TIE bR RO, RRASERFATINE =K. P 1Cso 9 50% 4 KAMBIRIE. © NGUEH 9 BH 1k % HE.
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£2 LAY 1K NMR $4E(CDCLy)
Table 2 NMR spectral data of compound 1 (CDCl;)

Position on’ oc”

la 448 (dd, J=11.8, 3.8 Hz, 1H) 65.1 ()

1b 4.36 (dd, J/=11.8, 6.9 Hz, 1H)

2 5.70 (1H, overlap) 70.9 (d)

3 6.02 (dd, J=15.7, 6.1 Hz, 1H) 129.7 (d)
4 5.67 (dd, J=15.7, 7.4 Hz, 1H) 130.8 (d)
5 3.42 (dd, J=7.2,2.2 Hz, 1H) 55.3(d)

6 3.24~3.16 (m, 1H) 57.4 (d)

Ta 4.63 (dd, J=12.3, 3.1Hz, 1H) 64.3 (1)

7b 4.25 (dd, J=12.3, 5.7 Hz, 1H)

Iy 129.6 (s)
1 129.6 (s)
2',6' 8.06 (d, J=7.5 Hz, 2H) 129.7 (d)
2", 6" 8.02 (d, J=7.5 Hz, 2H) 129.8 (d)
3,5 7.46 (dd, J=17.5, 7.5 Hz, 2H) 128.5 (d)
3", 5" 7.45 (dd, J=17.5, 7.5 Hz, 2H) 128.5 (d)
4 7.58 (m, 1H) 133.3 (d)
4" 7.57 (m, 1H) 133.3 (d)
7 166.1 (s)
7" 166.2 (s)
1 170.0 (s)
2" 2.10 (s, 3H) 21.0 (q)

“Measured at 400 MHz. ® Measured at 100 MHz.
2.4 CRIEHE

Artapilosol A (1): HETLEEMAE, [alh —18.6 (¢
0.11, CH;0H); UV (CH;0H) Ay [lg[e/(Lemol 'ecm ™ )]
205 (4.08), 228 (4.68), 275 (3.82), 282 (3.12) nm; '"H NMR
(400 MHz, CDCl;)1 *C NMR (100 MHz, CDCl3)%#& i,
2% 2; IR (KBr) vinax: 3027, 2936, 2849, 1728, 1708, 1593,
1453, 1322, 1276, 1121, 1083, 708 cm '; HR-ESIMS
caled for Co3Hp30, (M+H) " 411.1444, found 411.1448.
2.5 JEMIFIE

MTS EFME GBS IS 10%/064
L3 AR5 72 (DMEM B # RMPI1640)A¢ i 5™ 41 i =
W, LAEEFL 5000~ 10000 N0 2] 96 FLIR, BEFLIA
FL100 pL, IOAFRFIAL & Y0 (8 5 W FE 40 pmol/L #)
75, EAZIR P o] 8 40 i A K P SR AE 50% DA B FItE &
Vv 5 ANIREEREANBEFE S0, RRALZARTR 200 pL, &Fh
WIS 3 ANEAY 37 CHEFE 48 h JE, WATLNKEFE
BB, BN MTS #9520 pL DL B 9% 100 uL. 4k

1984 http://sioc-journal.cn/
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B E 1~4h, RN FEHEAT. EFE 490 nm P,
A ek A (Bio-Rad. 680) 1L HU 4 FLOGIRUE, 1dxk4s
R, CLRBEABARRR, AHIAT i 5PN bR 2 il 40 A=
K2k, P AT AL S 1Cs ")

4 Bh# Kl (Supporting Information) #{L54 1 1 'H
NMR, "*C NMR, DEPT, HSQC, HMBC #1 'H-'H COSY i#
- IX e RL TS LA 9% A AS 1) 9 35 (http://sioc-journal.
cn/) bR ER.
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