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Abstract: Objective To investigate the chemical constituents from the roots of Cyclocarya paliurus, and evaluate their antitumor
activity in vitro. Methods Various separation techniques, including macroporous resin, silica gel, Sephadex LH-20, and ODS column
chromatography, as well as semi-preparative high-performance liquid chromatography, were employed to isolate and purify the
constituents of C. paliurus roots. The structures of the isolates were identified by spectroscopic methods such as HR-ESI-MS and
NMR, combined with single-crystal X-ray diffraction analysis. The MTT assay was employed to determine the inhibitory effects of
the obtained compounds on the proliferation of four tumor cell lines. Results Nine compounds were isolated and identified as
cyclopaliquin A (1), cyclopaliquin B (2), ficusal (3), rel-(20,3p)-7-O-methylcedrusin (4), (—)-medioresinol (5), (+)-syringaresinol (6),
rubusesquilin C; (7), (7S,85)-3-methoxyl-3"-O-B-D-glucopyrannosyl-4"8,5"7-diepoxyneolignan-4,9’-diol (8), and (+)-lyoniresinol 3a-
O-B-D-glucopyranoside (9). Among the isolates, they are two benzoquinones (1 and 2) and seven lignans (3—9). In vitro antitumor

assays indicated that compound 1 exhibited moderate inhibitory activity against 4T1 and HepG2 cells. Compound 2 displayed potent
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suppressive effects on MCF-7 cells. Conclusion

Compounds 1 and 2 are two new benzoquinones, named cyclopaliquin A and

cyclopaliquin B. Compounds 3, 4, 7, 8 and 9 were isolated from C. paliurus for the first time. Compounds 1 and 2 exhibit certain

tumor-inhibiting effects. This study enriches the chemical constituents of C. paliurus and provides a scientific basis for the

pharmacodynamic material basis and further development and utilization.

Key words: Cyclocarya lljinsk.; Cyclocarya paliurus (Batalin) Iljinskaja; benzoquinones; cyclopaliquin A; cyclopaliquin B; antitumor

activity

M Cyclocarya paliurus (Batalin) Iljinskaja
KA ML R (Juglandaceae ) T E Ml JE Cyclocarya
Ljinsk V&M TR, J& B AR BONF WL A R,
AT EV . RS TR St S AR
A (XD 4R 500~2 500 m (1 17370 52 Bl i AR bk
il FEMIE R, RECR it H 255
MAF4, TR . S HMIEE 2. Hrt,
B WRING, HA IR B HEM. RS
ThR31, AERIA], T3 RN A 1] B iR
FRHACN “@MZ7. 2013 45, HEMIERPEN
RO E R DA A TR RS v g
an L, A E Y, T TR OB
S Al 2R EE B it AR

H 20 4 70 SEARLLR, 22X HF MR T
KEWIC. 15 CNPIREG LS Y 240 K F,
A=W, WIS, RNIRE. BRI AhE
BAL YT, Hory, IXF B R =k R L T

HO

H;CO ocH, H;CO

BIRAFE, T BN RS S LS 15y
+, BARMEE. Wi, ik, duimsE 2 g
PEIS-UT, SRTT, 1 o DL T R 20 B 45 B PR ER 2R 10
GNRRIE . A TN E BRI IE T BEA G AL
AR 9 MEE, % E N 2-(4-Fk-3,5-
FA R 3k )-3,5- TS0k -2,5- 38 0 0 - 1,4-
(1. 4-[(5-F82E-1,4- 5 AR 1 ,4- A ZE-3- ) &AL
TR OEE (2). #ABE (ficusal, 3). rel-(20,3p)-7-O-
methylcedrusin (4). W lGEE [(—)-medioresinol, 5].
THHEE [(+)-syringaresinol, 6]. rubusesquilin C;
(7). (78,85)-3-methoxyl-3"-O-B-D-glucopyrannosyl-
C 8) . (H-
lyoniresinol 30-O-B-D-glucopyranoside (9). iX¥:{k
EWEFE 2 MR EY A2, TAKRER
Eieat (3~9), iK1, WaY 1. 2 8
WEY), NI A FIE SN B; LEY
3. 4. T~9 RNERMNZEY T3 B3], EW1

O OH

4".8,5"7-diepoxyneolignan-4,9'-diol

.....

1 &4 1~9 sk

Fig. 1 Structures of compounds 1—9
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(R 285 e I B X AT S 3 — B4R BERAIE . BN S
PEFRIE R I, &P 1 XN RIS 4T1 4. A
JH HepG2 40, A GP HLE A2780 40 &7 rh &5
FrAmdg s a9 2 X AN FLERE MCF-7 41 .
HepG2 40 7 — & 4G 1t . B g Rl N
AN 24 250 o S At 1) B B gk — 20 O R B it
IR -
1 UESHR

1260 #2414 HPLC (35 [H 2R TR A
T 2695 3 Hr A HPLC (EEREFAF]); Zf
& 6545 Q-TOF LC-MS (3 [H ZH 18 Rt A R 2
#]); AVANCE 600M NMR (Ffi 48 75 A ); LC-
3000 Semi-preparative HPLC (dt3E GFnmEERH A
PR T]D; N-1300V Jigh% 25 KA CH AR 5t B4k 25
A ) KQ-600E AU g P (R LT
PSR A R A ] ); Rigaku D/max 2500Pc F g fiT 5
1 CHAH 2R S4E); JASCO P-2000 %Y jig it
(HAED etk oth); HEEE . AR
By A AR AR, R PE 5K Sephadex LH-
20 CHif d3d FH SR IT 4R HTD), RP-Cis (IE K
silicycle A F]), MCI (HA =355kl a4, B
A 2 A O E FRER G RBHR A FD, Hap
WA AR (RS TR AL 2= A R A ED o 4
(cisplatin, ZEFEARERGARITEAF, HE
3H>99%, #HT W610572),

FHEMNT 2024 49 ARAT EHEE, HIH
HE 25 LB B W AT T % N B C
paliurus (Batal.) ljinsk. ) T #4, HYFr 4 (ID-
202409252) AFECT T PTG R 40 % 5 25 5 2 B
I RIS 52505 T TR SR AT s = .
2 ik
21 EEESE

TR AR (20kg) AR /3% 75% 2.
B, BEUREEE 3 K, B 4h, SREBURIRUE RS,
IR E (673.02). BB HK A HEL HIKH
AR SRR OBR IE T REHEAT ARG, 19 240 K
A (974 ). BERR CBEAEY) (151.7g) IET
MEAHY) (231.8 g0 MUKFREY (192.1 g).

IETEEZREY) (231.8 g) 24 D101 KFLHAEH:
i, FH/K-FEE (70 © 30, 5050, 30:70. O:
100) 1ENBIAHBEATHE BEGENL, 193] 4 N5 Fr.
A (462 ¢g). Fr.B (71.4¢g). Fr.C (754 ¢g). Fr.D
(32.3 2.

Fr.B (71.4g) & MCI #: 1%, H/K-HEE (70 :
30, 60 :40. 50 :50. 40 : 60. 20 :80. 0 :100)
VEIRBIAH AT IR BE Ve, 19310 6 N4> Fr. B.1~
B.6. Fr.B.2 (6.9g) %4 Sephadex LH-20 #: &1, H
FEE i, 5% Fr. B2.1~B.2.7. Fr.B.2.2 (349.0
mg) Z8 -1l & A HPLC HH T & 4litk (215K 17 ¢
83), BREMLAEM 1 (k=163 min, 17.5mg)- 2 (r=
23.2min, 26.8mg) fl 3 (g=33.9min, 12.2mg).
Fr.B.2.4 (326.5mg) &1l 4 A HPLC #7454l
th (ZHE-7K 19 181D, 15E8IEY) 4 ((r=11.6 min,
3.7mg). 5 (g=17.4 min, 8.9 mg). 6 ({g=23.2 min,
11.4mg) 17 ((g=25.7 min, 6.7mg). Fr.B.2.5 (1.3
g) B R A AT s, & k-
(100 30+ 97 23, 94 :6. 90 :10. 85 :15. 70 :30)
BV, 193] 6 AN4L4 Fr. B.2.5.1~B.2.6.6. Fr.
B.2.5.3 (318.5mg) £l 4 A HPLC AT 4% 4l
th (2 JE-7K 14 286, 1321454 8 (1r=15.6 min,
102mg) A9 (r=19.4 min, 15.0mg).
2.2 IBhETEMEIRI

KA MTT 2004l T A% 4 FREi bk 4T1.
MCEF-7. HepG2 Fl A2780 [4Hfa #1214, 4T1.
A2780. HepG2 Ml MCF-7 45 10%fh 2F 1 «
1% B %= -5E 5 2 1 =i DMEM 55775, 75 37 C.
5% CO, G FRAR 3G 5 . BUAL T BUAE K 20
i, AN LL 6 X 103 AN /FLI % FE AT 96 FLAR,
B RIEMAIKEEN 2.5. 5. 10, 15, 20,
25, 30. 35. 40. 50 pmol/L MM AL& W) I35 7% 24
ho FIZEMEF IO 10 L MTT, AR FR5E T 4h,
SRJE NN DMSO T AT 1l i R B8R 245 i o 15 FH A A
W5E 570 nm KEFIWRERE (4D US), Fidg sei s
3. MR¥E AMETHHE A A0 2, FFH GraphPad
Prism 10.1.2 BAFHLE W BE-HIHI 2 2k, RG24
HIRE  (median inhibition concentration, ICso).

%fﬂﬁ%'%:l—(fl et A )/ (A A 51)
3 #R
3.1 SMEE

EM1: AfREEE (CFEE; mp 192~
194 C; [a]ls’—9.3(c0.1, CH3;0OH), HR-ESI-MS m/z
335.112 9 [M+H]"tH5EAH N Ci7H1007, 335.113 1,
45570 'TH-NMR A1 BC-NMR #45, 7T LAHEKT L
a1 X8 CrHs07, AEAE N 9,
UV AMOM (im): 206 (3.26), 284 (2.43). IR EIR4HAE

M. 3455 em™! (FBR3E). 1683 em™! (FRIL).
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1602cm™ () A1 112em™ (&,

& 11 TH-NMR i (R 1D Hdis Bon A7
£ 2 NRM ERET 15 56n 6.51 (2H, s, H-9, 13),
1 MERER 115 50u 591 (1H, s, H-5), 4 M3
Z455 [0u3.78 BH, s, 5-OCH3), 3.79 (6H, s, 10, 12-
OCH;) #13.97 (3H,s,3-OCH3)], PLK 1 AN HE &)
SR 155 0n 3.64 (1H, s, H-7). BC-NMR (% 1).
HSQC A1 DEPT ¥4 Bonfb &9 1 17 MNRAS
T ARG 2 NMRER. 4 NG 6 MR, 4
ANFASECRRRAT 1 AN R . 27A DA BS54 A
VI LAY 1 N R LA

TEALEY 1 [ HMBC 3 (| 2) o, b4
ou 3.97 (3-OCHs) M EIEE(E 5 55 AL oc
155.7(C-3) [MBRAFAERHOCIE, Ui AL A
C-3 s b2 47 #0u 3.78 (5-OCH3) HIFAEEEE S

b2 R 6c 159.3 (C-5) HIBRAFIERDCIE, K IH %
AR ERAE C-5 by A 6u 3.79 (10, 12-
OCH3) M HEEE(E 55 WA e 149.1 (C-10,
12) [PBRAFAEAH SGUE, RIHIX 2 AN RE 7 0l e 4
£ C-10 f1 C-12 b5 207 #0u 3.63 (H-7) B H
EEAGES S5HEA e 189.0 (C-1), 155.7 (C-3),
131.0(C-8) A1 107.3(C-9, 13) MIBRAFAEAICIE, F
B 3,5- = WA -4- B AR Rl i A 2= AL # o 29.6 (C-
7) WIBEBAE KRR B C-2 k.

&)1 hptimid X S s AT A ) Tt —
AHE (B 3). RGBT M=366.35, a=
20.1156(5) A (1 A=0.1nm), b=10.543822)A, c=
8.6746(2) A, a=90°, P=94.627(2)°, y=90°, V=
1833.84(7) A3, T=2949(7)K, =& P2i/c, Z=
4, u(CuKa)=0.887 mm'. FLU4E 12 361 MTH

Fz1 LAY 17502 5 NMR 24E (600/150 MHz, Methanol-ds)
Table 1 NMR data of compounds 1 and 2 (600/150 MHz, Methanol-d,)

Bebr ! Bebr 2
OH Jc ou oc

1 189.0, C 1 187.1,C

2 132.7,C 2 150.7,C

3 155.7,C 3 5.72 (s) 100.7, CH
4 179.6, C 4 184.1,C

5 159.3,C 5 7.54 (d, J=28.5 Hz) 119.3,CH
6 591 (s) 107.4, CH 6 7.66 (t,J=8.5 Hz) 138.7, CH
7 3.64 (s) 29.6, CH2 7 7.16 (d, J=8.5 Hz) 123.3,CH
8 131.0,C 8 163.0, C

9 6.51 (s) 107.3, CH 9 1154,C
10 149.1, C 10 135.1,C
11 135.0,C 11 3.31 (overlapped) 42.8, CHy
12 149.1,C 12 1.97 (quint, J= 7.1 Hz) 24.1, CH2
13 6.51 (s) 107.3, CH 13 2.45(t,J=17.1Hz) 32.8, CHz
3-OCH; 3.97 (s) 61.4, CH; 14 174.8,C
5-OCH; 3.78 (s) 57.1, CH; 15 4.14 (q,J=7.1 Hz) 61.7, CH,
10, 12-OCHj3 3.79 (s) 56.7, CH; 16 1.25(t,J="7.1 Hz) 14.5, CHs

0 OCH,

= IH.IH COSY

OH O 0
OCH,4 H @

B @1 Ay
OH ~—T )

(0]

~~x HMBC

2 A1 2 BXE COSY 1 HMBC #83%
Fig.2 Key 'H-'H COSY and HMBC correlations for compounds 1 and 2
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3 wEY1IERE
Fig.3 X-ray single crystal diffraction pattern of

compound 1

L HA ST AT A 3343 D (Rin=0.0389, Ro=
0.0318). % Ri1H N 0.070 8 [I>20 (I)], WR2MH N
0.209 3 [1>206 (D). ZET A& HEHEN R =0.077 6,
wWR2 =0.216 8. Xt F2 G0 N 1.096. % HH
O PR AT 75 55 [ 81 M 4 22 208 0y (Cambridge
Crystallographic Data Centre, CCDC), K&'5 N
2574325, Zx b, LA 1 B E N 2-(4-F25E-3,5-
TR IR IE)-3,5- AR RS- T -1,4-
Wio ZrE Ll Bortr, WE THEY 1 g, mé
N ENE A (B 1.,

& 2: MR, 5T HEESE. [a],-37.0
(c 0.1, CH;0H) . HR-ESI-MS m/z 326.100 5 [M +
Nal*, TFHEAEA CieHi7NOsNa*, 326.1004, H[ %11k
G2 5 F N CisHinNOs, ANATE RN 9.
UV AN (nm): 197 (3.93), 239 (4.21), 254 (3.96), 317
(3.56); IR B/RFFIEMRISIE: 3455 cm™ AL, 1736
cm™! (BRIE) A1 1632 cem™ UFHED).

'H-NMR i (£ 1) 1, f#£1 PMHEEES
ou 1.25 (3H,t,J=7.1 Hz, H-16), 4 N HIEAES
[0n 1.97 (2H, quint, J = 7.1 Hz, H-12), 2.45 (2H, t, J =
7.1 Hz, H-13), 3.31 (2H, t, J = 7.1 Hz, H-11) I 4.14
(2H, q, J = 7.1 Hz, H-15)], #id A5 S # A% K
855 B WL A0 % on 7.66 (1H, t, J = 8.5 Hz, H-
6), 7.54 (1H, d, J = 8.5 Hz, H-5), 7.16 (1H, d, J = 8.5
Hz, H-7) #& 1 M =HBUER LHEES .

&%) 2 1) BC-NMR Fl HSQC i $ ¥iE &7,
HEMTE 16 MEfES (R 1), 454 DEPT %K
A5, Oc 187.1 (C-1), 184.1 (C-4) F& ¥ P Bl L 1
TEWAE S, Oc 174.8 (C-14) NESIERIE S, 5c150.7
(C-2), 100.7 (C-3) N2 MERRw(ES: dc 138.7 (C-
6), 123.3 (C-7), 119.3 (C-5), 100.7 (C-3), 61.7 (C-15)

VKL 55 6c 42.8 (C-11), 32.8 (C-13),24.1 (C-
12) N3 M HIERRIE T: 6c 14.5(C-16) N H LRk
E5 . Kb &Y 2 /) 'TH-NMR. BC-NMR 5% % ¢
BRECEL, RIAGEY) 2 MR 5 SCERIRE 1) 4-(5-
hydroxy-1,4-dioxo-1,4-dihydronaphtha-len-3-ylamino)-
butyric acid methyl ester' ¥ 4 + 70 FHBL, 2 R AE
C-14 EFIEERAS R 7 23T

LAY 2 1 'H-"H COSY i K, 177 H-
5/H-6/H-7 (E[E 5% H-11/H-12/H-13 EE S
FHICHT H-15/H-16 WA S SHEIC, 20 RS 2]
B{-CHCHCH-. -CH>CH>CH,-f1-CH,CH3 (& 2)., 7
&Y 2 ) HMBC 3% (B 2) 1, thZ4i#en3.31
(2H, t, J = 7.1 Hz, H-11) & 5dc 150.7 ) C-2 #H
XK, T C-111EE N 5 C-2 #E; (LA on4d.14
(2H, q, J= 7.1 Hz, H-15) & 5dc 174.8 (C-14) 1)
FieFEm 15 S A0, IESE-CH.CHs S RsFEANE . 8t
PL B2, W& 2 SR 4-[(5-F3E-1.4-
TEMRA4- IR TR OB, wRNTE
BMIEE B (1),

twEY 3: FHARY . "H-NMR (600 MHz,
Methanol-ds) 0: 9.79 (1H, s, H-7"), 7.52 (1H, t, J=1.2
Hz, H-6"), 7.45 (1H, d, J = 1.2 Hz, H-2'), 6.95 (1H, d,
J=1.8 Hz, H-2), 6.83 (1H, dd, J = 8.4, 2.4 Hz, H-6),
6.79 (1H, d, J = 8.4 Hz, H-5), 5.66 (1H, d, J = 6.6 Hz,
H-7), 3.93 (3H, s, 3-OCH3), 3.86 (2H, dd, J = 6.0, 1.8
Hz, H-9), 3.82 (3H, s, 3-OCH3), 3.61 (1H, m, H-8);
BC-NMR (150 MHz, Methanol-ds) J: 197.7 (C-7",
155.6 (C-4"), 149.2 (C-3), 147.9 (C-4), 136.3 (C-3"),
133.8 (C-1), 132.7 (C-1, 131.2 (C-5"), 122.3 (C-6),
119.9 (C-6), 116.3 (C-5), 113.8 (C-2"), 110.6 (C-2),
90.6 (C-7), 64.4 (C-9), 56.7 (3'-OCH3), 54.3 (C-8), 26.3
(3-OCHas). ##8 5 ik 18 e A — 07, WU ek
HW 3 SRR

th&% 4. AEKHAK. 'HNMR (400 MHz,
Methanol-ds) J: 6.96 (1H, d, J = 1.8 Hz, H-2", 6.83
(1H, dd, J= 8.2, 1.8 Hz, H-6"), 6.77 (1H, d, J= 8.1 Hz,
H-5", 6.73 (2H, s, H-4, 6), 5.50 (1H, d, J = 6.3 Hz, H-
2), 3.85 (3H, s, 7-OCH3), 3.81 (3H, s, 3-OCH3), 3.77
(2H, m, H-3a,3'), 3.57 (1H, t, J = 6.5 Hz, H-5c), 3.47
(1H, dt, J = 6.2, 6.3 Hz, H-3), 2.62 (1H, t, J= 7.7 Hz,
H-5a), 1.82 (1H, tt, J = 6.5, 7.7 Hz, H-5b); 3C-NMR
(100 MHz, Methanol-ds) 5: 149.7 (C-3"), 148.1 (C-4"),
148.9 (C-7a), 145.8 (C-7), 137.5 (C-5), 135.4 (C-1'),
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130.5 (C-4a), 120.3 (C-6"), 118.5 (C-4), 116.7 (C-5"),
114.7 (C-6), 111.1 (C-2"), 89.6 (C-2), 65.6 (C-3a), 62.9
(C-5¢), 57.3 (7-OCH3), 57.0 (3-OCHs), 56.1 (C-2"), 36.5
(C-5b), 33.5 (C-5a). Ff 5 Sl A —2 U8,
BB/ WAY) 4 N rel-(20,3B)-7-O-methylcedrusin.

B 5: LEMIRY . 'H-NMR (600 MHz,
Methanol-ds) : 6.95 (1H, d,J= 1.9 Hz, H-2), 6.81 (1H,
dd, J=8.1,1.9 Hz, H-6), 6.77 (1H, d, J = 8.1 Hz, H-5),
6.65 (2H, s, H-2', 6", 4.71 (2H, d, J = 4.0 Hz, H-7, 7"),
4.24 (2H, m, H-9a, 9'a), 3.86 (2H, m, H-9b, 9'b), 3.85
(3H, s, 3-OCH3), 3.84 (6H, s, 3/, 5-OCH3), 3.14 (2H,
dt, J = 6.4, 3.6 Hz, H-8, 8); '3C-NMR (150 MHz,
Methanol-ds) 5: 149.3 (C-3', 5"), 149.1 (C-3), 147.3 (C-
4),136.2 (C-4"), 133.8 (C-1), 133.1 (C-1"), 120.1 (C-6),
116.1 (C-5), 111.0 (C-2), 104.5 (C-2’, 6"), 87.7 (C-7"),
87.5 (C-7), 72.7 (C-9), 72.6 (C-9"), 56.8 (3', 5-OCH3),
56.4 (3-OCHs), 55.5 (C-8), 55.3 (C-8"). L E¥¥E 5
SCHERFRIE Fe AR — B0, W e B 5 N R TR I

&Y 6: FHARY . "H-NMR (400 MHz,
Methanol-ds) J: 6.65 (4H, s, H-2, 6,2',6"),4.71 (2H, d,
J=4.6 Hz, H-7, 7", 4.26 (2H, dd, J = 9.1, 6.8 Hz, H-
9a, 9'a), 3.87 (2H, dd, J=9.2, 3.6 Hz, H-9b, 9'b), 3.84
(12H,s,3, 5,3",5-OCH3), 3.13 (2H, m, H-8, 8'); '3C-
NMR (100 MHz, Methanol-ds) 5: 149.3 (C-3, 5, 3", 57),
136.1 (C-4, 4'), 133.1 (C-1, 1), 104.4 (C-2, 6, 2', 6"),
87.6 (C-7, 7", 72.7 (C-9, 97, 56.8 (3, 5, 3", 5-OCH3),
55.5(C-8, 8" Hfs 5 SCHRRIE B AR — 1), e
a6 NTHEZ.

& 7 FHOERY . "H-NMR (600 MHz,
Methanol-ds) J: 6.80 (1H, s, H-2), 6.73 (1H, m, H-5),
6.73 (1H, m, H-6), 5.02 (3H, d, J = 7.0 Hz, H-7), 3.11
(1H, m, H-8), 3.52 (1H, m, H-9a), 3.68 (1H, m, H-9b),
6.82 (1H, s, H-2"), 6.79 (1H, s, H-6"), 5.42 (3H, d, J =
7.0 Hz, H-7"), 3.23 (1H, m, H-8"), 3.64 (1H, m, H-9'a),
3.70 (1H, m, H-9'b), 6.52 (1H, m, H-2"), 6.65 (1H, s,
H-6"), 2.57 (2H, m, H-7"), 1.73 (2H, m, H-8"), 3.40
(2H, m, H-9"), 3.79 (3H, s, 3-OCH3), 3.77 (3H, s, H-3"-
OCH3), 3.77 (3H, s, 3"-OCH3); '3C-NMR (150 MHz,
Methanol-ds) d: 134.5 (C-1), 110.6 (C-2), 149.1 (C-3),
147.5 (C-4), 115.8 (C-5), 117.9 (C-6), 89.2 (C-7), 81.8
(C-8), 62.2 (C-9), 136.8 (C-1"), 114.1 (C-2"), 147.5 (C-
3'), 149.3 (C-4"), 129.8 (C-5"), 111.8 (C-6"), 89.3 (C-7),
52.2 (C-8'), 64.8 (C-9%, 136.9 (C-1"), 111.8 (C-2"),

145.2 (C-3"), 149.1 (C-4"), 130.3 (C-5"), 120.2 (C-6"),
32.9 (C-7"), 35.8 (C-8"), 60.0 (C-9"), 55.6 (3-OCH3),
55.5 (3-OCH3), 55.2 (3"-OCH3). LA % 5 Cikik
TEFEAR —F R0, %2 A4 7 2N rubusesquilin Ci o

&Y 8: AT E K K . 'TH-NMR (600 MHz,
Methanol-ds) d: 7.00 (1H, d, J=3.6 Hz, H-2), 6.89 (1H,
dd,J=17.8,3.6 Hz, H-6), 6.84 (1H, d, J = 7.8 Hz, H-5),
6.69 (1H, d, J = 1.8 Hz, H-2"), 6.50 (1H, d, J = 1.8 Hz,
H-6", 4.83 (1H, d,J = 7.2 Hz, H-2"), 4.04 (1H, d, J =
7.2 Hz, H-7), 3.91 (1H, m, H-8), 3.88 (3H, s, 3-OCH3),
3.71 (1H, m, H-6"b), 3.65 (1H, dd, J=12.0, 4.2 Hz, H-
9b), 3.56 (1H, t, J= 6.5 Hz, H-6"a), 3.56 (1H, t,J=6.5
Hz, H-9", 3.51 (1H, m, H-9a), 3.43 (1H, m, H-3"), 3.38
(1H, m, H-4"), 2.58 (1H, m, H-2", 5", 1.80 (1H, m, H-
7',8%; 1BC-NMR (150 MHz, Methanol-ds) d: 149.4 (C-
4), 148.5 (C-3), 147.5 (C-5"), 146.0 (C-3"), 135.9 (C-
1), 133.5 (C-4"), 129.6 (C-1), 121.7 (C-5), 116.4 (C-2),
112.3 (C-6), 112.0 (C-2"), 111.6 (C-6"), 103.5 (C-1"),
80.1 (C-8), 78.4 (C-7), 78.0 (C-5"), 77.9 (C-3"), 75.1
(C-2"), 71.6 (C-4"), 62.7 (C-6"), 62.3 (C-9), 62.0 (C-
9", 56.6 (3-OCH3), 35.5 (C-8'), 32.8 (C-7"). LA %i¥
U RE A — Y, WS ENEY 8 N (TS,
8S5)-3-methoxyl-3"-O-B-D-glucopyrannosyl-4"8,5"7-
diepoxyneolignan-4,9'-diol.

&M 9: wm e AR, 'H-NMR (600
MHz, Methanol-ds) J: 6.58 (1H, s, H-8), 6.43 (2H, s,
H-2', 6), 442 (1H, d, J = 6.2 Hz, H-4), 4.28 (1H, d,
J=7.8Hz,H-1"),3.89 (1H, dd,J=9.8, 5.5 Hz, H-3aa),
3.86 (3H, s, 7-OCH3), 3.83 (1H, m, H-6"a), 3.75 (6H,
5,3’ 5-OCH3), 3.65 (2H, m, H-2aa, 6"b), 3.55 (1H, dd,
J=10.9, 6.6 Hz, H-2ab), 3.45 (1H, dd, J=9.9, 4.0 Hz,
H-30b), 3.37 (1H, m, H-3"), 3.34 (3H, s, 5-OCH3),
3.27(2H, m, H-4", 5, 3.23 (1H, m, H-2"), 2.72 (1H,
dd, J = 15.2, 4.7 Hz, H-1a), 2.62(1H, dd, J = 15.1,
11.5 Hz, H-1b), 2.07 (1H, m, H-3), 1.71(1H, m, H-
2); BC-NMR (150 MHz, Methanol-da) 6: 149.0 (C-
3"), 149.0 (C-5"), 148.6 (C-7), 147.6 (C-5), 139.4 (C-
4'), 138.9 (C-6), 134.4 (C-17), 130.2 (C-9), 126.4 (C-
10), 107.8 (C-8), 106.9 (C-2"), 106.9 (C-6"), 104.9
(C-1"), 78.2 (C-3"), 78.0 (C-5"), 75.2 (C-2"), 71.7
(C-4"), 71.4 (C-3a), 66.2 (C-20), 63.8 (C-6"), 60.1
(5-OCH3), 56.8 (3', 5-OCH3), 56.6 (7-OCH3), 46.7
(C-3), 42.8 (C-4), 40.6 (C-2), 33.9 (C-1). LA _E¥¥E
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iR iR E B AR — 22, MR EY 9N ()
lyoniresinol 3a-O-B-D-glucopyranoside.
3.2 EHEMTEN

KH MTT &, X s s E &t e 7o
SRR, AR (cisplatin, CDDP) A B X
M, ZEREIR, (LAY 16 4T1 G0 1 E ) i B2
( median inhibition concentration , ICso ) 1l N
(15.62+1.24) pmol/L, % HepG2 4H ffd 1Cso 1t Ny
(12.58+0.84) pumol/L, X A2780 4}l ICso {H K
(25.21+1.52)umol/L; fL54 2 X} MCF-7 4jg 1Cso
B~ (17.47%1.27) umol/L, %} HepG2 4HJifl ICso 1
N (24.73+1.38) pmol/L, PHEXHR 25 HEIX 4T1.
MCF-7. HepG2 1 A2780 X 4 FfiJe i B i) 1Cso 1H
A (8.62£0.81) pmol/L~ (32.67£2.16) umol/L;
HARWAPITE 50 umol/L ¥R FE T BEA X 4 Fioie 41 iy
FRAT A A 1 o
£K2 LAYIX 4T1. MCF-7. HepG2 51 A2780 ZHBRHYH

HOMERE
Table 2 Inhibitory effects of compounds against 4T1,
MCF-7, HepG2 and A2780 cells

ICso/(umol-L™")

e

4TI MCF-7 HepG2 A2780
1 15.62£1.24 - 1258£0.84 2521152
2 - 1747£127 2473138 -
IR 3674216 3124£1.95 1785+113  8.62£0.81

“=7 PRI DY S0 pmol LTI, A A AR I AN HIE A .
“~ When the test concentration was 50 umol-L™!, the compound did

not exhibit any inhibitory effect.
4 g
AT TR T BN 2, B 4 B I e Ak 52 i oy
syEssE, AR 9 MEE (1~9), HfgE| 2
ASHHIZRER (1A 2) LK 7 ANEEmAER (3~
9, tb&EW3. 4. 7. 8. 9 W NIZHEME IR E.
PSR IR R, S 1% 2 Miieg 4t i
4T1 F HepG2 H A 2 WGEAHIERH, X A2780 44
Jf S P S s A 2 AT SR AN H] MCF-7 4
Jfl, X HepG2 4HZRIN -H4EHIHI R, S2nib a1
2 B —E Mg e . AT RN B
RI TRy, I 7 T IAEYIAR NG R AR 2E
B, WPPUESEEBMIRIEAL SV B huUMIsE /g, ]
PUR S A A T R AR B B R S SR B AR
RBRE FIHGENFAREEF TR
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