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W E: BW WM Juglans regia eI 5 BRI . ik FIAIE. RAEERAE (IS, Sephadex LH-20
Sl SBAR AT S B Ak, AR I v A S A R IR S A S S, R MTT E L A B R S s G 1 . 45 5R
MAZHRAE 95% L TEFEINI 43 B % 5 11 A5 BB R EY, 737 % 8 N tsaokoarylone (1), rhoiptelol C (2). (38,75)-3,7-
TR 145 - T-3- A 4R AL O HEPHE (3D, 3R R 1-(B-HF AR AR T-(4-FR ) SRR (4., 1-(4-FRE)-
7-(3- AR -4- 52 3)-4- LB -4-B (5). BIMEER A (6). (8R)-123%- WA IE-2-F2:-1(1,3),3(1,4)- R M 28 45%-3,8-
B2 (7)., 12,33- 23 5632 A 6250 2%-1(1,3),3(1,4)- IR 24 3R 28 52-8-i (8) MR (9D (8R)-3%-F A FE-2-4A24-1(1,3),3(1,4)-
TR LE-10,8- T (10) FIREBEER B (1), i (bW 1~2. 4~5. T~8 NEIXMNIZBEM T/ EER, e 1~
U A IRMZED 4 E58 . 1LEY 8 A MHI AL HCT-116 400, AR HepG2 418, A BJE BGC-823 41/,
NI A NCI-H1650 400, A GRS A2780 A 3G FE/EH, FRBamsiliRkE (ICso) 478 3.56. 2.26. 1.39. 2.62.
1.18 umol/L.
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Study on diarylheptanoids from flowers of Juglans regia
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Abstract: Objective To investigate the diarylheptanoids from the flower of Juglans regia. Methods The compounds were
isolated and purified by various column chromatographies, and their structures were identified by physiochemical properties and
spectroscopic data. And MTT assays were performed to detect the in vitro cytotoxicity of compounds. Results A total of 11
diarylheptanoids were isolated from the EtOH extract of the flower of J. regia, which were identified as tsaokoarylone (1), rhoiptelol
C (2), (3S,75)-3,7-dihydroxy-1-(4-hydroxyphenyl)-7-(3-methoxy-4-hydroxyphenyl)-heptane (3), 3-hydroxy-1-(3-methoxy-4-hydroxyphenyl)-7-
(4-hydroxyphenyl) heptane (4), 1-(4-hydroxyphenyl)-7-(3-methoxy-4-hydroxyphenyl)-4-heptene-3-one (5), juglanin A (6),
2-oxatrycyclo[13.2.2.13,7]eicosa-3,5,7-(20),15,17,18-hexane-10,16-diol (7), 2-oxatrycyclo[13.2.2.13,7]eicosa-3,5,7-(20),15,17,18-hexane-
10-one (8), pterocarine (9), (8R)-32-methoxy-2-oxa-1(1,3),3(1,4)-dibenzenacyclodecaphane-16,8-di01 (10), and juglanin B (11).
Conclusion Compounds 1—2, 4—5, and 7—S8 are isolated from this genus for the first time. Compounds 1—11 are isolated from
this plant for the first time, and compound 8 inhibited the proliferation of HCT-116, HepG2, BGC-823, NCI-H1650, and A2780
cancer cell lines in vitro, with ICs, values of 3.56, 2.26, 1.39, 2.62, and 1.18 umol/L, respectively.

Key words: Juglans regia L.; Juglans L.; diarylheptanoids; antitumor; 3-hydroxy-1-(3-methoxy-4-hydroxyphenyl)-7-(4-hydroxy
phenyl) heptane
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YRR KR IBIZ BRI ERIR H A IR &7
U2 R A At Ak TR I AR A R T X A A4
HORR B« BCZEAN SRS I, T AR A o0 HAE 2R AT
FECNe R T 1 A AR 4k 2 B A3 R 2 R B
fith, ACUREAH R F IS A OE . A UH 23 2 A
Sephadex #E AT ik DL K il 2 HPLC S8 4lifth 7%,
FERTHI AR CARE T 7 M e, ARsgigit—
B MBI > B8 5] 11 D 5 3P &4,
3% 52 N tsaokoarylone (1). rhoiptelol C (2),
(35,79)-3,7- 2 HE-1-(4-F2 L )-7-(3- F A FE4-F2 3
T EPERE [(3S,75)-3,7-dihydroxy-1-(4-hydroxyphenyl)-
7-(3-methoxy-4-hydroxyphenyl)-heptane, 3]. 3-F23&-
1-3- A R 4-F2 i )-7-4- F ) = 05 HE R e
[3-hydroxy-1-(3-methoxy-4-hydroxylphenyl)-7-(4-
hydroxyphenyl) heptane, 4], 1-(4-¥23%)-7-(3- H & %%-
4-¥258)-4- 7 55 Fe B )i -4-F [1-(4-hydroxyphenyl)-
7-(3-methoxy-4-hydroxyphenyl)-4-heptene-3-one ,
5]. #IKEkE A (uglanin A, 6). (8R)-1°,3%- - HI4HJE-2-
B 1(1,3),3(1,4)- K 2k 3R 58 e 308
( 2-oxatrycyclo[13.2.2.13,7]eicosa-3,5,7-(20),15,17,18-
hexane-10,16-diol, 7). 12,3 ¥ 337 H 4 3L 2-
FR-1(1,3),3(1,4)- R 3858 )5e-8- - (2-oxatrycyclo
[13.2.2.13,7] eicosa-3,5,7-(20),15,17,18-hexane-10-one,
8). M#ZE (pterocarine, 9). (8R)-3*-HI4EHIL-2-4
24-1(1,3), 3(1,4)- ~H 43R5 )5-1°,8- | [(8R)-3%-
methoxy-2-oxa-1(1,3),3(1,4)-dibenzena-cyclodeca-
phane-1°,8-diol, 10] FI#%BkZ B (juglanin B, 11).
Hob, (bEW1~2. 4~5. T~8 NH RN iZEH
YRy EAR R, EY 1~11 RE RN ZEY
FEARR. AW 1~5 REIR 5 PR, 6~
10 JyFRIRER KB — 55 L Pafe, 11 FIRER —
R TG EEPEE . R MTT &kt 11 Med
ViR SN R s e, RIME Y 8 RA BT i
I N &5 798 HCT-116 40 i . A& HepG2 41 fifd |
N B BGC-823 A AMilisZ <& J#8 NCI-H1650
SM. N UP I A2780 4 13 GEAE A
1 UESHR

Agilent 1100 series LC/MSD Trap SL T )i 14
(3 [E Agilent A F]); Mercury-400. Inova-500.
VNS-600 A% HE4RAL (£ [H Varian A ); Bruker
Avance-111-600 ZURZHEILIRAX (1E E Bruker 2 7]);
Perkin-Elmer 241 #jie)t4% (L[ Perkin-Elmer 2
A]); Agilent 1200 2 5 JOBHH (4% (3E[H Agilent

A F]); LC-6AD fill & 4 iy BORAH (1 A (H A B3
AN, BRAMEG %S SPD-20A . PRC-ODS &4 (250
mmX20 mm, 5um); 7§ )Z OIEEER Gy FEAIE
fElke (200~300 H), & HifEFAL ) ODS-A-HG
(HA YMC ZA7]); MCI GEL (HA=35{k);
Sephdex LH-20 (Pharmacia Biotech A #]); €& H
OB EERG IS 27 A=, AR RT3 T
K, EEAAFFEE, 4N (32E Fisher A7]); H
fib A3 M AR AL A T A

SIS HZIE T 2014 4 5 ARBAAEERIEZA
Bel, 2% e [ S 2R e A0 5 b A S 22 B 25 0T 7 B
L FREIHE FE 0 4 58 A% AE Juglans regia L.. TEY)
FrA (ID-S-2601) PRAF T B & 528122 B db 5 Al
I 2 Bt 20t FE BT R bR A =
2 REESE

BUTERIAZBRAE 75 kg, RWE, FH 95%ZEE N
IERIREL 2 YK (24 1h), BRAEREDY IR’
ZMAIE . G CRESEIUBFIRAR ;. IRAEH &5
PRFRA TR ZEEN 3 s B BV U RIS 7 &
JolE, hnid KRS TR S SRR I
R CBRAEHL 3 UK, A HEBE IR TR A U I 0 R ik 4
WA (213000 mL) F pH {E M 2 1FH 5 R AL HL
3K (BRKR 1 950 mL), B&EER Z.H8JZE FH 280 KYE 3
G R ARTS HPEBS IR ZBEHE 7 450 go Kbl
R CBEAE B R AE (i 04T 0 &, DA RMARAR
MR ED-FFEE (2501, 2001, 1551, 10 % 14
501 BEEEBEML, ZuE)E AR 5 AN B
4% (Fr. 1~5), Fr. 1 (58 g) &AM MCIA:, ik
PL 30%- 50%- 70% CBERRFEHENL, 152) 3 AP/t
B4 (Fr. 1.1~1.3), Fr. 1.1 (15 g) & MPLC, &
LA 30%. 50%. 70%- 100% HFEERLEELEM, 155 4
AN (Fr. 1.1.1~1.14). Fr. 1.12 (2 g, 50%H
M) R, DUFEESE, H Fr 1.1.2-4~6
(208 mg) £ AR EE, DLFE-/K (60 © 40)
RRENA, AR R 6 mL/min, PL 230 nm /£ UV
For il KB AT IR S ARA Y 5(27 mg, r=12.8
min) 18 (17 mg, r=17.6 min); Fr. 1.1.2-10~11
(50 mg) & AR & talk, DAREE-ZK (651350 K
WEhAH, BFURE 6 mL/min, LA 230 nm {FN UV
KR KA 5L 11 (9 mg, r=22.8 min);
Fr. 1.1.3 (2.1 g, 70%H i) ZERAEOE, DI
ek, Hd Fr. 1.1.3-5~6 (70 mg) 4 SOAH I % (o,
DL EE-7K (55 @ 45) JshAl, /R84 & 6 mL/min,
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A 230 nm £y UV kil K AT 1 2 4346 54 4(7
mg, =156 min); Fr. 1.3 (11 g, 70%ZL ) &
MPLC, #KIKLL 40%-. 55%-. 70%-+ 85%- 100%H
P Ao BE e, 4931 5 NPl 73 (Fr. 1.3.1~1.3.5),
Fr.1.3.4 (2.5g, 85%H ) &ttt DIHE
e, o Fr. 1.3.4-3~10 (202 mg) £ [eHH] 44
i, DAREE-/K (70 1300 NIRBhAE, AFUREN 6
mL/min, LA 230 nm {EN UV KK Gl &5 0E
Y3 (5mg, tx=13.8 min). 6 (6 mg, (r=22.4 min)
A7 (7Tmg, k=322min). Fr.2 (72 g) &RERA:
ik, DASU-HEE (1000 1. 50 1. 25: 1. 15 :
1250 D) BRREBEME, 282 kil 0y 5 AN
4y (Fr. 2.1~2.5), Fr. 2.1 (14 g) 4 MPLC, 1K
LA 30%-. 40%-+ 50%-+ 65%-+ 80%- 100% FF 5 4
FEGEE, 193] 6 MM (Fr. 2.1.1~2.1.6). Fr.
2.1.5 (2.5 g, 80%HEE) ZhtickE i, DLFFEG
fii, Herb Fr.2.1.5-5~7 (260 mg) 2 S kHH] 4% ik,
PLZiG-7K (45 1 55) NiiahA, R & 6 mL/min,
L 230 nm 1EA UV il & — kil % 45064 97
mg, k=15.2 min) A 10 (5 mg, =20.1 min).
Fr.2.3 (12 g) 4 MPLC, #KIRLL 60%+ 80%. 100%
LR FESEME, 838 3 M4 (Fr. 2.3.1~
23.3). Fr.23.1 (23 g, 60%HE) Lk,
DL EESEL, b Fr. 2.3.1-5 (200 mg) £ AR #%
i, DIHE-/K (40 1 60) NBHAH, KRR E 6
mL/min, LA 230 nm {EN UV KK — K] &15
&4 1(12 mg, tg=15.8 min); Fr. 2.3.1-8(560 mg)
Z AR S R, LLAE-K (20 1 80) NishAH,
AR E 6 mL/min, L 230 nm {EN UV A3 K
FEELAY 2 (20 mg, R=22.6 min).
3 SHEE

&Y 1: AR A, ESI-MS m/z: 325 [M+H];
'H-NMR (600 MHz, DMSO-d;) d: 7.36 (1H, dd, J =
15.6, 10.2 Hz, H-5), 7.17 (1H, d, J = 1.2 Hz, H-2"),
7.01 (2H, d, J= 8.4 Hz, H-2’, 6'), 6.98 (3H, m, H-6, 7,
6"), 6.77 (1H, d, J = 8.4 Hz, H-5"), 6.65 (2H, d, J =
8.4 Hz, H-3', 5'), 6.24 (1H, d, J = 15.6 Hz, H-4), 3.81
(3H, s, -OMe), 2.85 (2H, t, J = 7.2 Hz, H-1), 2.72 (2H,
t,J=7.2 Hz, H-2); "“C-NMR (150 MHz, DMSO-dj)
5: 199.0 (C-3), 155.4 (C-4"), 1483 (C-4"), 1479
(C-3"), 143.5 (C-5), 141.8 (C-7), 131.3 (C-1"), 129.1
(C-2', 6, 128.0 (C-1"), 127.5 (C-4), 124.1 (C-6),
121.8 (C-6"), 115.6 (C-5"), 115.0 (C-3', 5'), 110.2

(C-2"), 55.6 (-OMe), 41.5 (C-2), 28.9 (C-1). LA L% #E
53CEk o b AR T, MR A 1A
tsaokoarylone,

AW 2: AR K, ESI-MS m/z: 363 [M+H]';
[a]y —23° (¢ 0.1, MeOH); 'H-NMR (400 MHz,
DMSO-dg) 6: 6.98 (2H, d, J = 8.0 Hz, H-2', 6'), 6.70
(1H, d, J = 1.6 Hz, H-2"), 6.62 (3H, overlapped, H-3’,
5',5"), 6.53 (1H, d, J = 8, 1.6 Hz, H-6"), 3.71 (3H, s,
-OMe), 3.61 (1H, m, H-2)* (* JHJ@ v H.3) , 3.48 (1H,
m, H-3), 3.42 (1H, m, H-5)", 2.52 (4H, overlapped,
H-1, 7), 1.53 (4H, overlapped, H-4, 6); BC-NMR (100
MHz, Me,CO-dg) J: 155.7 (C-4'), 147.8 (C-3"), 144.7
(C-4"), 133.8 (C-1"), 130.7 (C-1"), 130.6 (C-2, 6"),
120.7 (C-6"), 115.7 (C-5"), 115.2 (C-3', 5'), 112.9
(C-2"), 749 (C-2), 71.6 (C-3), 68.7 (C-5), 55.9
(-OMe), 40.6 (C-4), 40.4 (C-6), 38.4 (C-1), 31.4
(C-7); “C-NMR (100 MHz, DMSO-ds) &: 156.1
(C-4"), 147.7 (C-3"), 144.9 (C-4"), 134.2 (C-1"), 131.1
(C-17), 130.7 (C-2', 6'), 121.0 (C-6"), 115.2 (C-5"),
115.3 (C-3', 5'), 112.4 (C-2"), 75.7 (C-2), 73.2 (C-3),
70.5 (C-5), 55.7 (-OMe), 40.5 (C-4), 40.1 (C-6), 39.0
(C-1),31.5 (C-7)o VAEHda 5 SCifot bt A 3557,
WS AL A9 2 4 rhoiptelol Co

&M 3: AR A ; ESI-MS m/z: 347 [M+H];
[a]y —16° (¢ 0.1, MeOH); 'H-NMR (400 MHz,
DMSO-dg) 6: 6.95 (2H, d, J = 8.0 Hz, H-2', 6'), 6.86
(1H, brs, H-2"), 6.71 (2H, m, H-5", 6"), 6.63 (2H, d,
J=8.0 Hz, H-3', 5'), 4.17 (1H, brd, J = 10.8 Hz, H-7),
3.76 (3H, s, -OMe), 3.35 (1H, m, H-3), 2.54 (1H, m,
H-1a), 1.82 (1H, m, H-5a), 1.72 (1H, m, H-6a), 1.65
(2H, m, H-2), 1.58 (2H, m, H-4), 1.56 (1H, m, H-5b),
1.36 (1H, m, H-6b), 1.20 (1H, m, H-1b); “C-NMR
(100 MHz, DMSO-d) 6: 155.7 (C-4'), 147.7 (C-3"),
146.0 (C-4"), 135.1 (C-17), 132.5 (C-1'), 129.5 (C-2/,
6), 118.7 (C-6"), 115.5 (C-3, 5'), 115.4 (C-5"), 110.7
(C-2"), 79.2 (C-7), 77.0 (C-3), 56.0 (-OMe), 38.6
(C-2), 33.6 (C-6), 31.3 (C-4), 30.7 (C-1), 24.1 (C-5).
DA Ht 5 scmiont bR A — 20, s etk A 3
N (38,75)-3,7- " $H-1-(4-FF)-7-B-FH AR 4-1
B 5 EPH

AW 4: E R K ESI-MS m/z: 331 [M+H]"
'H-NMR (500 MHz, CD;0OD) &: 6.93 (2H, d, J = 8.4
Hz, H-2", 6"), 6.69 (1H, d, J = 1.2 Hz, H-2'), 6.63
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(2H, d, J = 8.4 Hz, H-3", 5", 6.62 (1H, d, J = 8.0 Hz,
H-5"), 6.52 (1H, dd, J = 8.0, 1.2 Hz, H-6'), 4.30 (1H,
brd, J= 5.2 Hz, H-3), 3.71 (3H, s, -OMe), 2.38~2.48,
1.28~1.55 (12H, m, H-1, 2, 4~7); "“C-NMR (125
MHz, CD;0D) 6: 155.6 (C-4"), 148.0 (C-3"), 144.6
(C-4"), 134.8 (C-1"), 133.7 (C-1"), 129.1 (C-2", 6"),
121.0 (C-6"), 1153 (C-3", 5"), 1152 (C-5), 112.3
(C-2'), 70.9 (C-3), 55.5 (-OMe), 39.9 (C-2), 37.4 (C-4),
35.7 (C-7), 32.3 (C-6), 31.3 (C-1), 25.5 (C-5) LA EHHE
53cknt A S, M A 4 Oy 35k
1-3- I -4- 52 3E)-7-(4-F238) 5 R Bihe..

&Y 5: TEEMRY); ESI-MS m/z: 327 [M+
H]": 'H-NMR (400 MHz, DMSO-dq): 6 6.95 (2H, d,
J = 8.0 Hz, H-2', 6), 6.83 (1H, m, H-6"), 6.75 (1H,
brs, H-2"), 6.64 (1H, d, J = 16.0 Hz, H-5), 6.63 (2H, d,
J = 8.0 Hz, H-3', 5'), 6.56 (1H, d, J = 8.0 Hz, H-5"),
6.07 (1H, d, J = 16.0 Hz, H-4), 3.71 (3H, s, -OMe),
2.77 (2H, t, J = 7.2 Hz, H-1), 2.66 (2H, t, J = 7.6 Hz,
H-2), 2.61 (1H, t, J = 7.2 Hz, H-7a), 2.48 (1H, brs,
H-7b), 2.43 (2H, ddd, J = 7.2, 7.2, 7.2 Hz, H-6);
BC-NMR (100 MHz, DMSO-dq) d: 199.7 (C-3), 155.9
(C-4'), 147.9 (C-5), 147.4 (C-3"), 145.1 (C-4"), 132.2
(C-1), 131.7 (C-1"), 130.8 (C-4), 129.6 (C-2', 6"),
120.8 (C-6"), 115.8 (C-3', 5", 115.5 (C-5"), 113.0
(C-2"), 56.0 (-OMe), 41.7 (C-2), 34.3 (C-6), 33.7
(C-7),29.2 (C-1). A _E X85 5 SCiikoxt A — 5,
WA ENEY 5 N 1-(4-F55)-7-G-F A -4-%
Be)-4-— 55 He PEki-4- B .

&Y 6: AR A ; ESI-MS mi/z: 357 [M+H]';
'H-NMR (500 MHz, DMSO-dq) 6: 6.91 (1H, d, J =8
Hz, H-5"), 6.89 (1H, d, J = 8.5 Hz, H-5"), 6.67 (1H,
dd, J = 8.0, 2.0 Hz, H-6'), 6.42 (1H, d, J = 8.5 Hz,
H-6"), 5.44 (1H, d, J = 2.0 Hz, H-2"), 3.83 (3H, s,
4'-OMe), 3.67 (3H, s, 2"-OMe), 3.05 (1H, tt, J = 5.5,
5.5 Hz, H-7a), 2.84 (1H, m, H-1a), 2.59 (1H, m,
H-1b), 2.30 (1H, m, H-7b), 2.26 (2H, m, H-2), 2.16
(1H, m, H-4a), 1.70 (1H, m, H-6a), 1.61 (1H, m,
H-6b), 1.60 (1H, m, H-4b), 1.40 (2H, m, H-5);
PC-NMR (125 MHz, DMSO-dq) J: 209.3 (C-3), 149.5
(C-3"), 149.2 (C-3"), 146.4 (C-4"), 146.2 (C-1"), 140.7
(C-2"), 133.7 (C-1"), 126.1 (C-5"), 125.7 (C-4"), 121.2
(C-6"), 115.8 (C-6"), 112.6 (C-2"), 112.5 (C-5"), 60.7
(2"-OMe), 55.9 (4-OMe), 45.5 (C-4), 40.4 (C-2), 29.8

(C-7), 26.5 (C-1), 23.9 (C-6), 18.8 (C-5). LA F¥¥ 5
SR B A — 3, WO e AL A 6 ATARE R A

&Y 7: AR A ; ESI-MS m/z: 359 [M+H]';
[a]y —52° (¢ 0.1, MeOH); 'H-NMR (500 MHz,
DMSO-dg) 6: 6.90 (1H, d, J = 8.5 Hz, H-5"), 6.89 (1H,
d, J = 8.5 Hz, H-6"), 6.64 (1H, dd, J = 8.5, 2.0 Hz,
H-6'), 6.58 (1H, d, J = 8.0 Hz, H-5"), 5.59 (1H, d, J =
2.0 Hz, H-2"), 3.84 (3H, s, 4-OMe), 3.70 (3H, s,
3"-OMe), 2.90 (1H, m, H-3), 3.02 (1H, m, H-7a), 2.42
(2H, m, H-1), 2.25 (1H, m, H-7b), 1.67 (1H, m, H-6a),
1.41 (1H, m, H-6b), 1.32 (2H, m, H-2), 1.14 (1H, m,
H-4a), 1.03 (2H, m, H-5), 0.95 (1H, m, H-4b);
BC-NMR (125 MHz, DMSO-dg): & 150.0 (C-3'),
149.7 (C-2"), 147.2 (C-4"), 146.4 (C-4"), 141.6 (C-3"),
135.1 (C-1"), 127.6 (C-1"), 125.8 (C-6"), 122.0 (C-6"),
114.9 (C-5"), 113.7 (C-5), 113.1 (C-2'), 70.0 (C-3),
61.3 (2"-OMe), 56.5 (4'-OMe), 38.8 (C-4), 36.5 (C-2),
29.3 (C-7), 29.1 (C-6), 28.2 (C-1), 22.6 (C-5). L L%k
¥ 5 CHR xR A M, WMtk AEm T N
(8R)-173% — H 4 FE -2- 4 44 -1(1,3),3(1,4)- K 2% 3F
k37 8-

&M 8: AR A ; ESI-MS m/z: 343 [M+H];
'H-NMR (400 MHz, DMSO-dq) d: 6.87 (1H, d, J = 8.4
Hz, H-6"), 6.69 (1H, d, J = 8 Hz, H-5'), 6.50 (1H, brd,
J= 8.0 Hz, H-6'), 6.41 (1H, d, J = 8.4 Hz, H-5"), 5.40
(1H, brs, H-2'), 3.67 (3H, s, -OMe), 3.03~1.56 (12H,
m, H-1, 2, 4~7); "“C-NMR (100 MHz, DMSO-dj) &
209.9 (C-3), 150.0 (C-3'), 148.6 (C-2"), 147.1 (C-4"),
144.2 (C-4"), 1412 (C-3"), 1324 (C-1'), 126.5 (C-1"),
126.0 (C-6"), 121.8 (C-6'), 116.5 (C-5"), 114.8 (C-2),
113.2 (C-5"), 61.2 (-OMe), 46.1 (C-4), 40.9 (C-2), 30.3
(C-7),27.0 (C-6), 24.3 (C-1), 19.3 (C-5). L EHHEE
RiRxT ELEA 3, M e A 8 O 12,30 k-
3% R 244 1(1,3),3(1,4)- R Z R 24 055-8- il .

& 9: Atk A, ESI-MS m/z: 313 [M+H]
'H-NMR (400 MHz, DMSO-dq) J: 6.82 (2H, m, H-2",
5"), 6.72 (1H, brd, J = 8.0 Hz, H-6"), 6.66 (1H, d, J =
8.0 Hz, H-6"), 6.48 (1H, d, J = 8.0 Hz, H-5"), 5.42
(1H, d, J= 1.2 Hz, H-2"), 2.75~1.40 (12H, m, H-1, 2,
4~7); BC-NMR (100 MHz, DMSO-ds) J: 209.9
(C-3), 150.5 (C-3"), 148.5 (C-3"), 144.1 (C-4"), 141.3
(C-4"), 139.6 (C-1"), 132.4 (C-1"), 124.4 (C-5"), 121.5
(C-6"), 121.4 (C-6"), 119.0 (C-2"), 116.4 (C-5"), 112.8
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(C-2'), 46.1 (C-4), 41.1 (C-2), 35.4 (C-7), 27.2 (C-1),
27.1 (c 6), 19.4 (C-5). DL 345 SCilions b ik A —
M, M EE 9 IR

%é\% 10: EEEHRY), ESI-MS m/z: 329 [M+
H]"; [0y —23° (¢ 0.1, MeOH); '"H-NMR (400 MHz,
DMSO-dg) 6: 7.03 (1H, d, J = 8.0 Hz, H-5"), 7.01 (1H,
overlapped, H-2"), 6.89 (1H, brd, J = 8.0 Hz, H-6"),
6.65 (1H, d, J = 8.0 Hz, H-5), 6.47 (1H, brd, J = 8.0
Hz, H-6"), 5.52 (1H, brs, H-2'), 3.63 (3H, s, -OMe),
2.84 (1H, m, H-3), 2.66~1.07 (12H, m, H-1, 2, 4~
7); '3C-NMR (100 MHz, DMSO-dg) d: 152.3 (C-3"),
148.8 (C-3"), 143.6 (C-4"), 143.0 (C-4), 141.1 (C-1"),
133.1 (C-1"), 124.4 (C-5"), 122.5 (C-6"), 121.9 (C-6"),
116.4 (C-2"), 116.3 (C-5"), 113.0 (C-2), 70.5 (C-3),
56.4 (-OMe), 39.0 (C-4), 37.2 (C-2), 35.4 (C-7), 30.6
(C-6), 28.3 (C-1), 22.8 (C-5). LA - E s 5 sClikxt b FE
A, W% e s 10 A (8R) 32 -2-
SEA-1(1,3),3(1,4)- 4R 5 He-1°,8-

&Y 11: AEBMA; ESI-MS m/z: 329 [M+
H]": [a]® +26° (¢ 0.1, MeOH); 'H-NMR (600 MHz,
DMSO-dg) d: 7.09 (1H, brs, H-6"), 7.01 (1H, dd, J =
8.4, 1.2 Hz, H-6'), 6.78 (1H, d, J = 8.4 Hz, H-5"), 6.74
(1H, brs, H-2"), 6.65 (1H, brs, H-2"), 3.78 (IH,
overlapped, H-3), 3.78 (3H, s, -OMe), 2.87 (1H, d, J =
17.4 Hz, H-7a), 2.75 (2H, m, H-1/6), 2.43 (1H, dd, J =
15, 13.8 Hz, H-7b), 2.10 (1H, t, J = 12.6 Hz, H-2a),
1.86 (1H, m, H-1/6), 1.77 (1H, m, H-1/6), 1.68 (1H,
m, 4a), 1.55 (1H, m, H-5a), 1.55 (1H, m H-2b), 1.42
(1H, m, H-4b), 1.34 (1H, m, H-4b); C-NMR (150
MHz, DMSO-dq) 6: 151.6 (C-4"), 148.7 (C-5"), 141.3
(C-4"), 134.2 (C-2"), 130.7 (C-1"), 130.2 (C-1"), 129.6
(C-6"), 126.7 (C-3"), 126.1 (C-3"), 125.5 (C-2"), 116.4
(C-5"), 112.1 (C-6"), 67.1 (C-3), 56.4 (-OMe), 40.5
(C-4), 34.8 (C-2), 30.4 (C-7), 26.84 (C-1), 26.80
(C-6), 23.1 (C-5). LA K5 5 Scihont b Je A — 5,
Mk LAY 11 AR B.

4 RINERRESIEMRITEE

KFH MTT 3R SR 36 7k, DURAZ AT
1-hydroxy-2-methoxy-12-methyl-[1,3]dioxolo[4',5":4,5]
benzo[1,2-c]phenanthridin-12-ium chloride (NK109) !'"!
JFEYEXTRRZY, WE T A 1~11 X HCT-116 4
Ml HepG2 4l BGC-823 41« NCI-H1650 #Jifd .
A2780 JRHIANA ARG . 45 REH, a8 A

H## HCT-116. HepG2. BGC-823. NCI-H1650
H1A2780 JifJed 0 Motk G TR A FH, FG e Ha ) Ak 2
(ICsp) 1H4T M 3.56+ 2.26+ 1.39. 2.62+ 1.18 pmol/L.
CBRAAEXT HR 2 EEAZRE IR 1Cso 1B 5351124 0.000 2. 0.007 6+
0.000 6. >1. 0.020 4 pmol/L, NK109 f] ICso 185>

WA 3.94, 1.19. 1.84. 1.75. 0.90 pmol/L).
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