* 1130 - * * ﬁ 2025462 H $56% £ 4 Chinese Traditional and Herbal Drugs 2024 Feburary Vol. 56 No. 4

EEERILFRTRITR

K, AL, AaE Y, FEM, LHH, £ L

1. RUIERIRY: 4B oy KRR ESSTRE, =/ BY¥ 650500
2. ZEBUREMEZA IR, =M B 650500

3. BHERRERFEE—MEER MgE, =/ B 650032

i E:. B WHRBEEEW Blaps rhynchoptera W2 S AIMITEE . 3% KA. Sephadex LH-20 #E .
MCI FE i, DLR ] &m0 s SRR BT (b S o B alifh, B ERAG M T S5 7 1L S e 50, I8 MTT i53F
MG d g, SR ASEEE R BN 95% BRI+ 0 SA 3 T 21 MuEe, 5al%eh GR)-6-77%E-
3-FE-3, 8- Z,%E-2-5| AR (1) blapindoleT (2). blapindole K (3). FRMENE (4). WRWELE (5). [ flgms g I 2% TF (6).
MFRIERRER (7). WRIERZR (8. MR (9. 2-FIEXR=E (100, 2-ZFEXNR =8 (D, FILFRR (12). &
ERERE (13). HFEE (14D, FILEE (15). N-ABEZ O (16). MRERNIRFE (17). K] (18). 1-H-M|Wk-3-
FRER (19). 12-FFFEM IR (200 MG EH QU 4b& 1. 10 1 11 35 A (A 9% K562 4012 EEMH K & (median inhibition
concentration, 1Cs0) fE4 34 7.95. 3.23 A1 4.13 pmol/L; &4 10 X A\ 45 HCT116 401 ICso {24 19.11 pmol/L. £5i8 1k
B 1 HTHIEREASEAL A, A NEE R A. (LAY 4. 5. 8. 14, 17, 18, 20, 21 A RNEEF @/ EE53.
9 MEAYIXT K562 4R LI ImHNENE, H &9 1. 10 A1 11 83558 T4 (1Cs0=40.90 pmol/L). tL-&47 10 X HCT116
AHf EAHEIER, SIEHEAME 2 (ICs0=19.80 pmol/L).

R, MEEER, WINEISE, EEWE A, 2-FENE T, 2-Z3EN R B, AREEt

PESES: R284.1 XHERFRERD: A XERHRS: 0253 -2670(2025)04 - 1130 - 08

DOI: 10.7501/j.iss1.0253-2670.2025.04.002

Chemical constitutions from Blaps rhynchoptera
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Abstract: Objective To study the chemical constituents from Blaps rhynchoptera and their cytotoxicity. Methods By various
isolation methods, such as silica gel, Sephadex LH-20 and MCI column chromatographies, together with semi-preparative HPLC,
components in the ethanol extract of B. rhiynchoptera were isolated, then their structures were identified by physical and chemical
properties and spectroscopic methods. The cytotoxicity of the compounds on three cancer cells was tested. Results A total of 21
compounds were obtained and identified as (3R)-6-hydroxy-3-methyl-3, 8-diethyloxindole (1), blapindole I (2), blapindole K (3), uricil
(4), 5-methyuricil (5), thymidine (6), 4-hydroxybenzoic acid (7), 4-hydroxyphenylacetic acid (8), hydroquinone (9), 2-methyl-1, 4-
benzenediol (10), 2-ethyl-1, 4-benzenediol (11), protocatechuic acid (12), hydroxytyrosol (13), vanillic alcohol (14), protocatechnic
aldehyde (15), N-acetyldopamine (16), methyl 3-(4-hydroxyphenyl) propionate (17), phenylacetic acid (18), 1-H-indole-3-carboxylic
acid (19), 12-hydroxystearic acid (20), and robustaside B (21). Compounds 1, 10 and 11 showed significant cytotoxicity on K562 cells
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with the ICso values of 7.95, 3.23 and 4.13 pmol/L, respectively. Compound 10 showed strong cytotoxicity on HCT-116 cells with an

ICs0 0f 19.11 pmol/L. Conclusion Compound 1 was a new oxindole derivative and was named blapoxindole A. Compounds 4, 5, 8,

14,17, 18, 20 and 21 were isolated from the Blap genus for the first time. Nine compounds exhibited cytotoxicity against K562 cells

and compounds 1, 10 and 11 presented better efficiency than cisplatin (ICso = 40.90 pumol/L). The compound 10 showed strong
cytotoxicity on HCT-116 cells, with the ICso value roughly equal to that of cisplatin (ICso = 19.80 pmol/L).

Keywords: Blaps rhynchoptera Fairmaire; oxindole derivative; blapoxindole A; 2-methyl-1,4-benzenediol; 2-ethyl-1,4-benzenediol,

cytotoxicity
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i ML e S0, B R EEEE W Blaps rhynchoptera
Fairmaire , A = E EH , 2L HF
(Tenebrionidae) EEEH & Blaps B, FE AT
2 B 2R e S X ), LA 25 R R (A)FH T BT TR 1%
W KRB RRE. B REER PN, RN, O
ML S R S5 BEAE A IE A R L7 24 HATE N
ShEE O e N EE R TR, Ik, &
WIS A e A 5150 R R 2 A A i R &
HURBEAT THERIERT b, IR EEEH 40 MK
gyiel, WARZGE A RSl TR R EE N EAH
K.OBUR. VUM, BUE. PUEILRIAI 12 2 SRR
PEO7270, Ry idt— 20 B o SR8 B8 & FH 0 e (1) 47 ot
fith,  ASRIGN HAT RGO T o S ARSI P 2
TEHERE T RO 2 Mtk o 5 F B (G
FRERA: (il . Sk MCT FE 43 . Sephadex LH-20
FERAE L AT S BORAE ELE SE ), XTH 95% £ PR
AT oy s alidh, FEimad B YE BRI 1S 2 A i
SEGE K o WIHAREU 4y B9 % E T 21 MEEW, 7
AN (3R)-6-F2 F -3- F B -3,8- . £, F -2- 5] Wik i
[(3R)-6-hydroxy-3-methyl-3, 8-diethyl-2-indolone, 1]+
blapindole I (2). blapindole K (3). JREENE (uricil,
4). Ji R (S-methyuricil, 5). RIS fii 2%
1 (thymidine, 6)+ X J2 32K H R (4-hydroxybenzoic
acid, 7)- X} F2 3L 7K 2. (4-hydroxyphenylacetic acid,
8). XIZK My (hydroquinone, 9). 2-FEEX} 2K — )
(2-methyl-1, 4-benzenediol, 10+ 2- ZJEX] K 1 (2-
ethyl-1, 4-benzenediol, 11). Jil JLZEL (protocatechuic
acid, 12). FRIEEEREE (hydroxytyrosol, 13). 7 HLEE
(vanillic alcohol, 14). Jii JLZ&H (protocatechnic
aldehyde, 15). N-Z4 52 % (N-acetyldopamine,
16) X ¥2 2 2K Y IR H i (methyl 3-(4-hydroxyphenyl)
propionate, 17). KZ [ (phenylacetic acid, 18)-.
1-H-W5|Wk-3- 32 R (1-H-indole-3-carboxylic acid, 19).
12-F2 FL MG R8RS (12-hydroxystearic acid, 20) 154>

1 (robustaside B, 21). HALEW) 1 A Im5 WEER
FE (E D, i NEERE A; WEY 4. 5.
8. 14, 17. 18. 20. 21 NEIXNEER R+ HEMH
o X EARRIMAE YT T ARSI RS PE DR
i, GREIR, 9 MEAPIRT N A ML K562 4 A
BIIHRETE, A 10 3P A4 dE HCT116 i)
I R B 1 o

1 L&Y ksl
Fig.1 Structure of compound 1
1 B 5mH

Bruker AVANCE III 500 MHz #% i 3t 4% 1%
(Bruker A ); Bruker AVANCE III 600 MHz ¥;14
JLHRAY (Bruker A %]); LCMS-8040 Y5 AH i 1% B¢
{X (Shimadzu A#]); SEP il &BAH RS (&
B AFD; Agilent Zorbax SB-Cis - ffill £ i A%
(250 mm X 9.4 mm, 5um, ZHACAF); HOIERE
Jiz (80~100+ 100~200 H ) FI# ERERIMR GFass (5
B¥EPEAL T ) MCI gel (CHP20/P120); 7 S bkt
JK: Sephadex LH-20 (f[E Merck 2~ w)); FrAfiiH
WA A A s ik al .

W B B8 & H1 T AR I H = 4 KRBT, &K
HOK 22 24 B B HUAE PR 29 T e A 1 R R 4
ERNMPSHHEERFEREAGEEEY B
rhynchoptera Fairmaire, #54% (BR-201907) 17T
R BERL R 525 22 Bt R IR 7 5000 =

K562 4iiffl. HCT-116 4 f1 N\ #i#JE MCF-7
S B ANY B R B R R OK 5 24 5 e B R AR 2 W 2 B
e R, s (DDP, #t5 23081311) 1
BILZERZDARAF .
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PREL 3 IR, 7 dAR, JREIRAEIFARE 1729 g R
B UK A S BUAME, FRAAME. S0 BER O
BEATIE T B A RE A, IR IR AR B IR IR L TR
55220 g, IE T EEHSY 120 go

B R e 8 AR (80~100 H) FHFE, £
FERSEIERE (100~200 H) f i EE-BEEE 40 (1 :
0—0 © 1) BEESEL, TLC BRER, &M FER 2153
9 NI (Fral~9). Fra6 447 i k-B5 1R 2.0
(10 : 10 © 1) BEEEBEML, HriidsmERta 20
(76.1 mg), FlARHB5F2 Sephadex LH-20 #Ef (H
Fit ) F ) 24 TR (i (I EE-/K 40 © 60) 4 B4l
A8 LA 10 (5.6 mg)+ 11 (78.3 mg) Al 18 (20.1
mg). Fra5 A MEE-BEIR OB (10 0 150 0 1) fE
WERERREE YRR, 193] 6 MRS (Fra5-1~5-6).
Fra5-5 4 MCI FEHEE-/K (50 0 50) SFREEm,
Sephadex LH-20 #Efc: CHEE) ¥l BURAH (it
(FIEE-IK 10 1 90) 72t 52k &4 8 (16.3 mg)
A1 14 (9.6 mg). Fra5-4 £ Sephadex LH-20 ¥t (FH
M) FOf 2 B0 (FREE-7K 30 1 700 2 B 4lifhss
FILEY 19 (182 mg) 1 3 (10.7 mg). Fra5-3 4
Sephadex LH-20 #Ef CHEE) Y1) 25 By AE E i (FR
fiE-7K 30 © 80) 7 ES Ak AF R A 1(2.5mg) 2(9.5
mg). 15 (199 mg). 16 (9.1 mg) 117 (12mg).

IETENR B AR G A (100~200 H) BER
CME-HEE (1:0—1:5) RGP, B35 MR
43 (Frgl~5). Frgl & Sephadex LH-20 #tfiik: (H
B FHptfi) 2 BOAH CFREE-ZK 20 & 80) 13RI &4)
9 (8.6 mg). Fre2 & ATHEE-BEIR AHE (21150 -
1 WERAE ISR B, 53] 8 NS> (Fre2-
1~2-8). Frp2-3 Al Frp2-5 43l 4 2= 1l 4% R AH (H
fiE-7K 20 : 80) il &R RMEY 12 (8.7 mg) Fl 7
(12.9 mg). Frg3 & MCI #. Sephadex LH-20 #E/
CHEE) A1) & A gl (R EE-/K 10 2 90) 43
BEAE RIS 13 (62.5mg). Fred £ Sephadex
LH-20 Bt CHEE) A2 2 AH il (R EE-/K
10 1 90) 7 Eai S 2LA S (14mg) Fl6 (4.2
mg). Frg5 % Sephadex LH-20 &z CFHEE) Fl=f-i
TR o CEE-/K 20 © 80) M B Alifh A5 Rk A
Y21 (39mg) 4 (10.6 mg)-.
3 ZHETE

a1 REAREE (FED, [a]y +6.20 (¢
0.45, MeOH), HR-ESI-MS m/z 220.133 3 [M+H]*
(THEAE Ci3H1sNO2, 220.133 2), R L&MIRI

TN CisHNO,, AMBFIFE A 6. EAMEREAE 259.5
nm AERHERIL, PR HBA RGN, LHDGE
DN EIE (3373 em™), FHEE (2966, 2928
em DL BREE (1699 em™) IS (1614,1456em™),
BC-NMR i (5c 185.5. 154.8. 136.9. 132.8.
128.1. 114.8. 109.2. 51.4) RIAMLEY 1 AWMk
] A B ZR 081, HEIN O R R 2R A S Y . TH-
NMR #dfs (£ 1D H&ERl 3 MHEES on 1.28
(3H, s), 1.18 (3H, t, J = 7.6 Hz), 0.59 (3H, t, J= 7.4
Hz), 2 N2345E5 0u2.54 2H, q, J=7.6 Hz) Fl oy
1.84 (1H, dq, J= 14.7, 7.4 Hz), 1.72 (1H, dq, J = 14.7,
7.4 Hz), &6 BC-NMR ##5 (£ 1). DEPT i,
HSQC & J oy 7 RERE& el s &4 1 Sty
A1 1 AMRE 1 ANHER 2 AN 23, HSQC #EFfI
HMBC i (& 2) S5 nf WE23] oy 6.50 (2H) [FIF
5 6¢109.2 (C-5) A1 114.8 (C-7) 3%, IR on6.50
N H-5 5 H-7 ESES. HMBC i, H-7 (0
%1 LA 18 'H-NMR 1 BC-NMR #1E (600/150

MHz, CD;0OD)
Table 1 'H-NMR and *C-NMR data of compound 1
(600/150 MHz, CDs0OD)

AL Jc OH
2 1855, C
3 51.4,C
4 136.9,C
5 109.2, CH 6.50 (1H, overlapped)
6 1548, C
7 114.8, CH 6.50 (1H, overlapped)
8 128.1,C
9 132.8,C
10 251,CHz 254 (2H,q,J=7.6 Hz)
11 15.0,CHs  1.18 (3H,t,J=7.6 Hz)
12a 32.4,CHy  1.84 (1H,dq, J=14.7, 7.4 Hz)
12b 1.72 (1H, dg, J = 14.7, 7.4 Hz)
13 9.3, CHs 0.58 (3H,t,J=7.4 Hz)
14 24.3, CHs 1.28 (3H, s)

2 LEW1RIXHE HMBC BX1ES
Fig.2 Key HMBC correlations of compound 1



2025422 H $56% £ 4 Chinese Traditional and Herbal Drugs 2025 Feburary Vol. 56 No. 4
8 y

° 1133 -

6.50) 5 C-9 (6c 132.8) K, H-5 (du 6.50) 5 C-3
& C-6 Al C-8 {r BUAX W5 W 4544 .

gxttt, (a1 585tk aY 22801 NMR
BB, HELEM 1 h2T 1| AMEFEES
(CH2-12) 155, HEMTTRE A& 2 11 C-3 A
1 ANHRRAR A 23 . A4 EL A9 1 1 HMBC
i, H-10 (0n 2.54) 5 C-7(0c 114.8) F1C-9 (5c132.8)
FIZ%, H-14 (0 1.28)« H-12 (0n1.84,1.72) 5 C-2 (6
185.5) F1 C-4 (6 136.9) #HE, UFSE C-3 fr[FRIRTHUAR
IR 2.3, C-8 MR, HMtEt a1
SFIHIZE#:) A 6-hydroxy-3-methyl-3,8-diethyloxindole.

NfiE C-3 frgaxiiil, KA B3LYP/6-311G
(d, p)BEH A 2 ANMEL (3R, 38) Byt
Gaussian 16 AT GARA U1 5 7E B BV TR
i) ECD 1%, J55SKiMER CD Bkt (B
30, K 3R WAL S ECD %K 5 9% CD
W3, RO C-3 A R MR, S5 %€ N (3R)-
6-hydroxy-3-methyl-3,8-diethyloxindole. 28 SciFinder
K&, e 1 RHay, & hEEFE A
(blapoxindole A ).

084 Exp. ECD of 1
PRt - = -Calcd. ECD of 1 (35)
d4% e Caled. ECD of 1 (3R)
0447
g 0 e
-
- d
\ -7
/
—0.4" /
! /
o4 i
L
\
-084 '
200 300 400

A/nm

3 &Y 1 8itHE ECD XY ECD i
Fig.3 Calculated and experimental ECD spectra of

compound 1

&Y 2: AR, ESI-MS m/z: 204.20 [M—
H], 4313 C12H1sNO2. '"H-NMR (500 MHz, CD;0D)
9: 6.53 (1H, d, J = 2.4 Hz, H-5), 6.48 (1H, d, J=2.4
Hz, H-7), 2.54 (2H, q, J = 7.6 Hz, H-10), 1.29 (6H, s,
H-12, 13), 3.27 3H, t, J = 7.6 Hz, H-11); BC-NMR
(125 MHz, CD;0D) §: 186.1 (C-2), 154.6 (C-6), 138.8
(C-4), 131.6 (C-9), 128.0 (C-8), 114.6 (C-7), 108.8 (C-
5), 46.2 (C-3), 25.0 (C-10), 24.7 (C-12, 13), 14.9 (C-
11)o LA EEHR 5 SO E FE AR — 80281, Mes et &

¥ 2 4 blapindole 1.

th&4 3: AtER, ESI-MS m/z 186.10 [M+
Na]*, 43 T3 CoHoNO,. 'H-NMR (500 MHz, CD30D)
5:6.60 (1H, d, J= 2.6 Hz, H-4), 6.51 (1H, d, J=2.6
Hz, H-6), 3.31 (2H, s, H-3), 2.21 (3H, s, -CH3); 13C-
NMR (125 MHz, CD;0D) ¢: 168.4 (C-2), 154.4 (C-
5), 129.3 (C-7), 129.2 (C-9), 123.98 (C-8), 117.1 (C-
6), 112.80 (C-4),31.2(C-3), 17.8 (-CH3). LA _E¥dE
5Ok RoE B A 5, M EEY 3R
blapindole K.

&Y 4. BT ERAR, ESI-MS m/z111.10
[M—H], 73 F3\ CsHaN202. 'H-NMR (500 MHz,
DMSO-ds) d: 10.92 (2H, s, H-1, 3), 7.37 (1H, d, J="7.5
Hz, H-6), 5.43 (1H, d,J=7.5 Hz, H-5); 3C-NMR (125
MHz, DMSO-de) 6: 164.4 (C-4), 151.6 (C-2), 142.2 (C-
6), 100.2 (C-5). LA E#¥E 5 30k iE e A — 3120,
WS TEAL B 4 DR RIENE o

e 5: AEToE SR K, ESI-MS m/z 125.15
[M—H], 2 ¥ CsHeN,O2. 'H-NMR (500 MHz,
DMSO-ds) : 10.99 (1H, s, H-3), 10.59 (1H, s, H-1),
7.24 (1H, s, H-6), 1.72 (3H, s, -CH3); '3C-NMR (125
MHz, DMSO-de) 6: 165.4 (C-4), 152.0 (C-2), 138.2 (C-
6),108.1 (C-5), 12.2 (-CH3). LA ¥ 5 SR 5
A0, MU R AEY) S I R E

&Y 6: HMEAR, ESI-MSm/z:265.10 [M+
Na]*, 43 ¥ 3 CioH1aN20s. 'H-NMR (500 MHz,
CD;OD) 6: 7.83 (1H, s, H-6), 6.30 (1H, t, J= 6.8 Hz,
H-1'), 4.42 (1H, m, H-3'), 3.92 (1H, dd, J= 6.8, 3.2 Hz,
H-4'),3.82 (1H, dd, J=12.0, 3.2 Hz, H-5"a), 3.75 (1H,
dd, J=12.0, 3.7 Hz, H-5'b), 2.25 (2H, m, H-2), 1.90
(3H, s, -CH3); '3C-NMR (125 MHz, CD;0D) 8: 166.4
(C-4), 152.4 (C-2), 138.2 (C-6), 111.5 (C-5), 88.8 (C-
1), 86.2 (C-3'), 72.2 (C-4'), 62.8 (C-5"), 41.2 (C-2),
12.4 (-CH3z). LA EE0dE 5 Sl b AR — 2B,
R 6 i s g B E AL T

&Y 7. AR, ESI-MSm/z: 137.15[M—
H]» 773 CHeO3. 'H-NMR (500 MHz, CD;0D)
5:7.86 (2H, d, J= 8.7 Hz, H-2, 6), 6.80 (2H, d, J= 8.7
Hz, H-3,5); 3C-NMR (125 MHz, CD;0D) ¢: 170.2
(-COOH), 163.3 (C-4), 133.0 (C-2, 6), 131.3 (C-1),
116.0 (C-3, 5). LA F#ds 5 STkt e AR — 252,
M B T AR IR R .

th&4 8: AMEE, ESI-MSm/z: 151.15[M—



° 1134 -

2025422 H 5648 £ 4 Chinese Traditional and Herbal Drugs 2024 Feburary Vol. 56 No. 4
i3 y

H], 7= CsHsO3. 'H-NMR (500 MHz, CD;0D)
9:7.07 (2H, d, J=8.3 Hz, H-2, 6), 6.71 (2H, d, J=8.3
Hz, H-3, 5), 3.47 (2H, s, H-7); '*C-NMR (125 MHz,
CD;0D) d: 176.3 (COOH), 157.4 (C-4), 131.3 (C-2, 6),
126.8 (C-1), 116.2 (C-3, 5), 40.1 (C-7). VL E¥¥E5
SCHRIRIE JE AR — 333, WU e &) 8 X Rk R
LR

th&9: AMEEK, ESI-MSm/z109.15 [M—
H]~, 433 CéHeO2. 'H-NMR (500 MHz, CD;0D)
9: 6.60 (4H, s, H-2, 3, 5, 6); 3C-NMR (125 MHz,
CD;0D) 6: 116.8 (C-2, 3, 5, 6), 151.2 (C-1, 4). 5
BRIECIEAE X L, #E ST 9 AR

&M 10: AEKAE, ESI-MS m/z 123.15 [M—
H]", %130 C7HgO2. '"H-NMR (500 MHz, CD30D)
d:6.55 (1H, d, J= 8.5 Hz, H-6), 6.52 (1H, d, J=2.9
Hz, H-3), 6.42 (1H, dd, J = 2.9, 8.5 Hz, H-5), 2.11
(3H, s, -CH3); "3C-NMR (125 MHz, CD;OD) §:
150.1 (C-1), 149.3 (C-4), 126.5 (C-2), 118.4 (C-6),
116.33 (C-5), 113.8 (C-3), 16.4 (-CH3). UL F¥4E 5
SCHRFR TE I R BT B, S etk A 10 Oy 2-F
FEXE IR

&Y 11 AR, ESIMS m/z 137.20 [M—
H], 213 CsHi002. 'H-NMR (500 MHz, CD;0D)
J: 6.58 (1H, d, J = 8.5 Hz, H-6), 6.56 (1H, d, J= 2.7
Hz, H-3), 6.45 (1H, dd, J=2.7, 8.5 Hz, H-5), 2.53 (2H,
q,J=7.6 Hz, -CHy-), 1.14 3H, t, J= 7.6 Hz, -CH3);
BC-NMR (125 MHz, CD;0D) ¢: 151.1 (C-1), 148.9
(C-4), 132.9 (C-3), 116.9 (C-6), 116.7 (C-5), 113.9 (C-
2),24.3(C-7),14.8 (C-8). LA b #¥in 5 Uik E A
— ), BE A 11 GRN 2- 23N K Y.

AP 12: AEAEA, BESI-MS m/z 153.15 [M—
H], %73 C/HeO4. 'H-NMR (500 MHz, CD;0D)
:7.45 (1H, d, J=2.2 Hz, H-2), 7.43 (1H, dd, J= 2.2,
8.2 Hz, H-6), 6.77 (1H, d, J= 8.2 Hz, H-5); '3C-NMR
(125 MHz, CD;0D) d: 171.2 (COOH), 151.1 (C-4),
145.9 (C-3), 124.3 (C-6), 123.7 (C-1), 117.7 (C-2),
115.6 (C-5)o LA EEHE 530l iiE B A — S0, il
YA 12 NIF LRSS .

&Y 13: TLEBIA, ESI-MS m/z 153.15 [M—
H], 773 CsHi00s. 'H-NMR (500 MHz, CD;0D)
J: 6.68 (1H, d, J = 8.0 Hz, H-5), 6.66 (1H, d, J= 1.9
Hz, H-2), 6.51 (1H, dd, /= 1.9, 8.0 Hz, H-6), 3.67 (2H,
t,J=7.3 Hz, H-7), 2.65 (2H, t, J = 7.3 Hz, H-8); 3C-

NMR (125 MHz, CD;0D) §: 146.1 (C-4), 144.6 (C-3),
131.8 (C-1), 121.4 (C-6), 117.2 (C-5), 116.4 (C-2), 64.6
(C-8),39.61 (C-7). LA Hd 5 SCik o Bm g7 %t
EEB2), KRG 13 NFRFEmEEE .

&Y 14: FOHIRY), ESIMS m/z153.15 [M—
H]", 213 CsHi003. 'H-NMR (500 MHz, CD30D)
5:6.79 (1H, d, J = 2.0 Hz, H-5), 6.75 (1H, d, J = 8.0
Hz, H-5), 6.66 (3H, dd, J=2.0, 8.0 Hz, H-5), 4.28 (2H,
s, -CH,0-), 3.31 (3H, s, -OCH3); '3C-NMR (125 MHz,
CD;0D) §: 146.3 (C-3), 146.2 (C-4), 130.7 (C-1),
121.1 (C-6), 117.3 (C-5), 116.0 (C-2), 75.7 (C-7), 57.8
(C-8)o DA FH¥E 5 SClRARE £t 347 %) B0, %E
EY) 14 NEERE

&M 15: IRE AR, ESI-MS m/z 137.15
[M—H], % F3 CHeO3. 'H-NMR (500 MHz,
CD;0D) §: 9.66 (1H, s, -CHO), 7.29 (2H, m, H-2, 6),
6.89 (1H, d, J = 8.1 Hz, H-5); '3C-NMR (125 MHz,
CD;0D) 6: 193.1 (CHO), 153.8 (C-4), 147.2 (C-3),
130.7(C-1), 126.5 (C-6), 116.2 (C-5), 115.2 (C-2). LA
FERE S SRR IE R A, S AY 15N
JR ) LR

th&¥16: HENIAER, ESI-MS m/z 218.15 [M+
Na]*, %> ¥ 3 CioHisNO3 . 'H-NMR (500 MHz,
CD;0D) 6: 6.66 (1H, d, J= 8.1 Hz, H-5), 6.62 (1H, d,
J = 2.1 Hz, H-3), 6.50 (1H, dd, J = 2.1, 8.1 Hz, H-5),
3.29 (2H, t, J= 7.7 Hz, H-8), 2.61 (2H, t, J = 7.7 Hz,
H-7), 1.89 (3H, 5, -CH3); '3C-NMR (125 MHz, CD;0D)
5 173.2 (C-9), 146.2 (C-2), 144.8 (C-1), 132.0 (C-4),
121.0 (C-5), 116.8 (C-6), 116.3 (C-3), 42.4 (C-8), 35.9 (C-
7),22.5(C-10). LA FE 5 SCRRHRIEBIRT LE, 25E 1k
HW016 N N-2 32 B

WEYI17: AfER, ESI-MS m/z 203.10 [M+
NaJ*, 313 CioH1203. 'H-NMR (500 MHz, CD3;0D)
8:7.00 (2H, dd, J= 7.6, 2.1 Hz, H-3, 5), 6.67 (2H, dd,
J=17.6,2.1 Hz, H-2, 6), 3.62 (3H, -OCH3), 2.79 (2H, t,
J = 1.8 Hz, H-7a, 7b), 2.56 (2H, t, J = 7.8 Hz, H-8a,
8b); BC-NMR (125 MHz, CD;0D) d: 175.3 (C-9),
156.8 (C-4), 132.7 (C-1), 130.2 (C-3, 5), 116.2 (C-2, 6),
52.0 (-OCH3), 37.6 (C-8), 31.2(C-7). 5 CHk{RiEB"
XTEG, B A G 17 R LR T R R

& 18: ek, ESI-MS m/z 135.15 [M—
H]", %13 CsHs02. 'H-NMR (500 MHz, CD3;0D)
8:7.27 (5H, m, H-2~6), 3.57 (2H, s, CHy); 3C-NMR
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(125 MHz, CD;0D) 6: 175.7 (C-8), 136.1 (C-1), 130.4
(C-3,5), 129.5 (C-2, 6), 127.9 (C-4), 42.0 (C-7). 5
BRFR B LT e &) 18 AR LR

A 19: R AR K, ESI-MS m/z 160.20
[IM—H], 2 %3 CoHNO;. 'H-NMR (500 MHz,
CsDsN) o: 8.88 (1H, d, J = 7.9 Hz, H-4), 8.51 (1H, s,
H-2), 7.62 (1H, d, J = 8.2 Hz, H-7), 7.42 (1H, J = 7.1,
7.9 Hz, H-5), 7.34 (1H, dd, J="7.1, 8.2 Hz, H-6); 3C-
NMR (125 MHz, CsDsN) 6: 167.9 (-COOH), 137.9 (C-
8), 132.9 (C-2), 127.8 (C-9), 122.9 (C-6), 122.2 (C-5),
121.8 (C-4), 112.77 (C-7), 109.9 (C-3). LA % 53¢
BRI E A — Y, SRS 19 v 1-H-M5]W-3-
IR -

&Y 20: HEEE (EM5), ESI-MS m/z
323.30 [M+Na]*, 43 CisH3603. 'H-NMR (500
MHz, CsDsN) 6: 3.83 (1H, m, H-12), 2.49 (2H, t, J =
7.2 Hz, H-17), 1.50 (28H, m, -CH»-), 0.85 3H, t, J =
7.2 Hz, -CH3); '3C-NMR (125 MHz, CsDsN) 6: 175.9
(C-1),70.9 (C-12), 38.6 (C-11, 13), 34.9 (C-2), 32.2
(C-16), 29.7 (C-9, 15), 26.5 (C-14), 26.5 (C-10),
25.7 (C-3), 23.0 (C-17), 14.3 (C-18). LA E¥iE 5
SCRRRE A — ), WS EY 20 K 12-
PRI AR -

&y 21 EGEAE, ESI-MS m/z 433.15 [M—
H], 413 C21H2010. "H-NMR (500 MHz, DMSO-
ds) 0:9.24 (3H, s, 3", 4,4"- OH), 7.48 (1H, d, J=15.9
Hz, H-7"),7.06 (1H, d, J=2.1 Hz, H-2""), 6.98 (1H, dd,
J=8.2,2.1 Hz, H-6"), 6.84 (2H, d, J= 8.5 Hz, H-3, 5),
6.77 (1H, d, J= 8.2 Hz, H-5"), 6.61 (2H, d, J= 8.5 Hz,
H-2,6),6.26 (1H, d, J=15.9 Hz, H-8"), 5.27 (3H, 5, 2/,
3', 4'-OH), 4.69 (1H, d, J= 7.6 Hz, H-1"), 4.40 (1H, m,
H-5), 4.17 (1H, m, H-3"), 3.58 (1H, m, H-2'), 3.28 (1H,
m, H-4'), 3.21 (2H, m, H-6'a, 6'b); 3C-NMR (125
MHz, DMSO-ds) 6: 166.5 (C-9"), 152.3 (C-1), 150.2
(C-4), 148.6 (C-4"), 145.7 (C-3"), 145.3 (C-7"), 125.5
(C-1"),121.5(C-8"), 117.7 (C-3,5), 115.8 (C-6"), 115.5
(C-2,6), 114.8 (C-5), 113.7 (C-2), 101.6 (C-1"), 76.4 (C-
5%, 73.7 (C-3"), 73.3 (C-2'), 70.0 (C-4"), 63.5 (C-6").
DA b3 5 SRR B A — S0, MU e A 21
N EH .

4 YHRREIEME

KH MTT 3 7 7 B33 A & vt

K562. MCF-7. HCT-116 2 /) 40 M 2555 14, DA

DDP NFHMEXTIE . g5 R ER (K 2), tbEW 1~
3. 7. 9~11. 14 Fl 15 %F K562 43R 90t i &
S, H &9 1. 10 A1 11 1) 1Cso 1A 2
7.95.3.23 F14.13 umol/L, i358T DDP (ICs5=40.90
umol/L); fb&4 10 % HCT116 4 th A K & 0
FEME, ICso N 19.11 umol/L, R ILA 5 DDP
(IC50=19.80 pmol/L) #HY4; HARMLEWIXT K562 Al
HCT-116 AR FZI A BG4 6o, Prffe
E6F MCF-7 40 35 AR 30 HH 240 i 20 1

R2 EBOBEUESYIRMBEENE

Table 2 Cytotoxicity of some compounds

ICs0 {E./(umol 1.7

fetm
K562 HCT116

DDP 40.90 19.80
1 7.95 -
2 44,00 -
3 47.91 -
7 57.75 -
9 16.82 —
10 3.23 19.11
11 413 45,51
14 64.48 -
15 11.88 -

5 it

AT T L35 ) FH 25 ot €00 035 7 5 s ARk o 24 5k
FEEEEF MM d T T, W3R E s
T 21 MEEY, B LA EY, 8 MENEIX
I EACEYD Fe A A 1 AT NG| R S A A,
AN EEE IR A; LAY 2 A1 3[R0 WS A
Y, S 4~6 NWENERAEYINN, 1EW T~17
NEYRATEY), LEY) 18~20 MR KL E,
A 21 AT ERAAE . 20 M5 75 T D e 45 R
SR, 9 MEE YR K562 41 a2 3 0 v
Heptb &Y 1. 10 A1 11 S PSR TR 2 ML
A% HCT116 20 A MHIEN, HyE&w
10 5IREEHM . &b, AMAERE THRREE
BN SR, KT X K562
HCT-116 4 il B A 5 35 38 58 30 %) 15 FH 009 1 1k
5y, VIDHEE T W2 & W B P9 BT R v P ek
gy, VR EE & BRI 2R G T ORI KB
I R AR LR R 2%

FBFR AEEHEATRAEHZFR
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s HABMBEANGE o
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HEEAH ZEHEHBEBAAM FHEE Phellodendron
amurense Rupr.#9it., B R SRy, B4R &
X 20~30m, MR Im; By R, RFREREA BEA
R, RARRKAEE, FARSIIHN R, AR
W, B E, ok, B, DHRBRLE, RE; TR
FRE et A, otdbBoetAmsgm; Dot 5~13, HARJR
ZHRST, IPRIATE RIS, K 6~12cm, Soi%Ksrx,
AT RE, Embb A% L, L@ RLRF IR
WL, TEANRTRAMERKEL, BHLE. L#
F4kE, K3~4dmm; EREFLHK; ZRATLIH, K
29 1mm; RE5~8 (10) &HA; A S~6 A, R 9~10 A. £ FFEARLFLIEY, 7TH. %
#WALE . TEEA A, REFA VR, 8. AR KT (LK) LF, €L EBFfRM K,
% AR SOL R AT R, R, Efak, @R, BFPFRIMKLCBE., BT ETFA
F T MY UT K £ AT 6 Moy AR AL

Xt A LT IRM L, R EHEER. BERSE, BoEHET. FAR. AT, THTFF. %+,
ME, FHAMEE, BRKERA, MEGDHE, ATHRA. ®E, HB., FE. sk, BE. A7 F
By B, R, FAFT. WA BEATR. BFRMNR. EHEEE. oF4EE,. BEMNE. BRMG.
F K RIS, RARIAA, #o AE 7.5~150g, S NEE T S RARELRIRZH. WEE
EEREM.
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