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Studies on Chemical Compositions and Cytotoxicities from Roots of
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Abstract: In order to understand the antitumor active ingredients of Aphanamixis grandifolia Bl., nine compounds
were isolated from 95% ethanol extract of its roots. They were identified as 7-hydroxycadalene (1), dregeana-1 (2),
4-oxopinoresinol (3), 4-ketopinoresinol (4), 6-deoxyjacareubin (5), schleicheol 1 (6), stigmasterol (7), B-sitosterol
(8), and daucosterol (9) on the basis of spectral data. Compounds 1-6 were isolated from the genus Aphanamixis
for the first time, and the C NMR spectral data of compound 1 was reported for the first time. Compounds 1 and
5 showed inhibition of the proliferation of K562 cell line, and compounds 1, 5 and 6 possessed inhibitory activity
against SGC-7901 cell line.
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R LBEAR B 26 AT 1 o0 B alidle , ARG D B I
HUEET 9 MEAY.

1 BRI i
1.1 ##4

Kot L B (Aphanamixis grandifolia BL)FE & F
2013 4 9 H R [ rg 40 DA 28 rp (= $vy
gl B2 BEdRas A Y E RS IE BT AR
FEIFEFRAS(No. AG 20130920) 77 % T [ #4f 4ll
b2 B iy = W AR

N B A L SGC-7901 FIHE P 86 I 1 1L 55 2
Jit K562 P10 [ Rb 2B 1 i 20 .

1.2 {¢2&F0iR 7

NMR X H Brucker AV-500 %I 42 44 (TMS
N #5, Fit -+ Bruker 23 #); MS & Fi] Autospec-3000
Jo T A5 9 2 0 R A, A € 35 FE S (200~300
H, 60~80 H)¥ R B4 1) 7 il ; Sephadex
LH-20 R A Merck 28 /] 72 & ; ) AHAS BE RP-18
A Merck 2% 7 77 i GALAXY B CO, B 3548~
B¢ [E RSBiotech 2y F) = fifr; UNIVERSL32R I &
3 R A R B 0 ML o8 £8 [E HETTICH 28 w7 i s
ELX-800 it bR A3 o 3 ] 52 482 1] 77 s /AR i
I& A HyClone 28 )77 it ; DU H JLfH AU ER (MTT)
Sigma 2\ H] 77 i s A ER AW PBS AU IR RMA
HI PR AN VIR S AZ 2 A BR A J 77

1.3 RN 5

K ILRAR (8.5 kg) F AR BT 5 in TRl A< ,
95% LM ENALFEEL 3 UK, BFIR 3 heo SR IBOR IS4
FFERE 305.6 g, K HAME T /K b RO, AR
FHATHEE | SR g E T R4S AR 3 IR, 154 i ik
WY LR CBEFERY) OE T BRI KIS 4
B3, Wl ISR A5 2 A TR U (12.6 ). 4
ik CRAEHU1(104.0 @) IE T EEAEHU(10.4 ).

TR L EEREIU(104.0 @) 28080 T kAT (01
LS - (12 0~0 TyB6 B2 0k 3 45 1) 10 38 2
(Fr.1~Fr.10), Fr2 (2.8 g)%4 Sephadex LH-20 % Ji
B A D -F B 121 h PRl R 50 s B i
FE R (DA A 3 Bik- 20 BR T8, A 3 k-1 A 3 ot
AV EAIMEAEY 1 (5.3 mg). 5 (5.3 mg)Fl 8
(30.0 mg). Fr.4 (5.1 )% MCI {7 | [ A RP-18

FE 63 | Sephadex LH-20 %I+ {4 1% (L) & )5-FH
M 121, H S A V0 2R 40 ) 52 52 ik IR A €3 (LA A1
k-2 TR B , A T k- PR, AT k- R R
RV EEEMEEY 3 (20.0 mg). 4 (8.0 mg). 6
(7.4 mg). 7 (9.1 mg)Fi1 9 (3.8 mg). Frd (5.1 )&%
AH RP-18 #: {73 . Sephadex LH-20 BE A (4,3 (L)
FH A VR 0 22 0 ) R s 520 ek I A € i (LA A Vi - £
12 T, G- B BRI R 40) o B AR 2L 5 ) 2
(7.2 mg).

1.4 {5 BfyEg 20 A 2 JCHP ) SR8 (MTTi%)

DL K562 Fi1 SGC-7901 4 iy A 48 7~ 78 % , >R
MTT " e 1k & P Am i AR A e M. IS
BRI AL, R ) PR BRI, T 96 L
M b4 50000 4~ mL™" FEF4EFL 90 uL, SGC-7901
K35 24 h 5N AJH DMSO e il sl — s 1 55 BARE
TRVK 10 uL [HeBE A 1 mg (100 L) '], K562 EL#EN
FEAD 10 pL; 28 B3R 72 h R BUH7E B
WS AEFL AN MO 25 o LI R0 A2 075 B o A 7 4
W AN R AL R LA 2.0 pL, K078 B
FLIMA 10 uLo SRJ5FEIA 15 pL JH 0.01 mol L
PBS Biifil (94 S mg mL ™ B MTT i (pH=7.4),
37CH IR 4 h e, 525 LIE W, AL INA 100 pL
DMSO, R WAT AL &Y s 0 . TR R
490 nm T, FHEGFR O i 2 FL OGRS (A) , 24K
THEAM G 1C,, 18

it oo, JHEALTI A (A
RO BT BRA P45 A

DIRE v B SR A Ak s, 41 ) 58 R A s, 1T
origin PRI HINHIR AR IR FE A I PSS R
DL ICs, CEEIMHIMR B ZRR , Sl 2h 50% Y
R R AN RS MY 1C, HL

) x 100%

1.5 5HEE

7-Hydroxycadalene (1) H {4 K K, ESI-
MS m/z: 213 [M — H], '"H NMR (CDCl,, 500 MHz):
8 1.37 (6H, d, J = 6.8 Hz, CH,-12, 13), 2.47 (3H, s,
CH;-15), 2.56 (3H, s, CH;-14), 3.67 (1H, m, H-11),
5.00 (1H, s, OH-7), 7.15 (1H, d, J = 7.3 Hz, H-3), 7.20
(1H, d, J = 7.3 Hz, H-2), 7.26 (1H, s, H-8), 7.90 (1H,
s, H-5); "C NMR (CDCl,, 125 MHz): & 17.0 (C-15),
19.7 (C-14), 23.8 (C-12, 13), 28.6 (C-11), 107.0 (C-
8), 119.3 (C-3), 125.2 (C-6), 125.7 (C-2), 126.3 (C-5),
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127.0 (C-10), 130.2 (C-9), 133.2 (C-1), 142.3 (C-4),
152.2 (C-7), b3k "H NMR $t#8 5 SCHk[14]45% 8 5t
AR—F, %5E R 7-hydroxycadalene.

Dregeana-1 (2) F {4 9 tk, ESI-MS m/z:
651 [M + Na]’; '"H NMR (CDCl,, 500 MHz): & 0.82
(3H, t, J = 6.6 Hz, CH,-5), 0.89 (3H, s, CH,-18), 0.91
(3H, d, J = 6.6 Hz, 3'-Me), 0.99 (1H, m, H-4'a), 1.16
(1H, m, H-4'b), 1.07 (3H, s, CH;-19), 1.54 (1H, m,
H-3"), 2.05 (3H, s, CH,-28), 2.27 (1H, d, J = 12.4 Hz,
H-6a), 2.60 (1H, m, H-6b), 2.40 (1H, m, H-16a), 2.80
(1H, d, J = 5.3 Hz, H-9), 2.90 (1H, m, H-16b), 2.95
(1H, m, H-5), 3.03 (1H, dd, J = 9.0, 14.3 Hz, H-2a),
3.24 (1H, dd, J = 9.0, 14.3 Hz, H-2b), 3.35 (1H, d, J =
3.0 Hz, H-2'), 3.85 (1H, t, J = 9.0 Hz, H-1), 3.90 (1H,
t,J=9.6 Hz, H-17), 4.15 (1H, d, J = 11.8 Hz, H-29a),
423 (1H, d, J = 11.8 Hz, H-29b), 5.40 (1H, dd, J =
5.3, 10.8 Hz, H-11), 5.54 (2H, s, CH,-30), 6.15 (1H,
d, J = 10.8 Hz, H-12), 6.24 (1H, s, H-22), 7.25 (1H,
s, H-21), 7.42 (1H, s, H-23), 8.14 (1H, s, COOH); "°C
NMR (CDCl,, 125 MHz): 8 11.6 (C-5"), 12.5 (C-18),
15.3 (3'-Me), 22.4 (C-19), 23.2 (C-4'), 29.3 (C-28),
32.9 (C-6), 37.0 (C-17), 38.2 (C-3"), 38.5 (C-2), 40.9
(C-11), 41.2 (C-16), 49.3 (C-13), 50.1 (C-10), 55.4
(C-9), 72.2 (C-11), 73.7 (C-2), 74.4 (C-29), 74.5 (C-
12), 75.2 (C-2'), 78.7 (C-4), 87.4 (C-14), 110.4 (C-22),
119.5 (C-30), 121.9 (C-20), 134.3 (C-8), 140.8 (C-21),
143.5 (C-23), 160.5 (COOH), 167.7 (C-3), 172.5 (C-
7), 175.0 (C-1'), 205.2 (C-15), iR IEEHE 5
FIR[ 15 1HRE Fe AR — 2, 2552 A dregeana-1 .,

4-Oxopinoresinol (3) M &8 K, ESI-MS
m/z: 395 [M + Na]’; '"H NMR (CDCl;, 500 MHz):
8 3.27 (1H, m, H-1), 3.49 (1H, dd, J = 3.8, 9.2 Hz,
H-5), 3.93 (6H, s, OCH,-3', 3"), 4.07 (1H, dd, J = 4.6,
9.4 Hz, H-8a), 4.36 (1H, dd, J = 6.8, 9.4 Hz, H-8b),
5.36 (1H, d, J = 3.8 Hz, H-6), 5.38 (1H, d, J = 3.8 Hz,
H-2), 6.87~6.95 (6H, m, Ar-H); °C NMR (CDCl,,
125 MHz): & 50.1 (C-1), 53.4 (C-5), 56.2 (OCH,-3',
3"), 72.8 (C-8), 83.5 (C-2), 84.8 (C-6), 107.9 (C-2'),
108.2 (C-2"), 114.6 (C-5), 114.8 (C-5"), 118.1 (C-6"),
118.5 (C-6"), 131.2 (C-1'), 132.4 (C-1"), 145.4 (C-4"),
146.2 (C-4"), 146.9 (C-3"), 147.1 (C-3"), 177.1 (C-
4)o FIRBEEEE S TR 16 B A — B, e

4-oxopinoresinol,

4-Ketopinoresinol (4) H @A, ESI-MS
m/z: 395 [M + Na]; '"H NMR (CDCl,, 500 MHz): &
3.54 (1H, m, H-1, H-5), 3.54 (1H, m, H-8a), 3.87 (1H,
m, H-8b), 3.92 (3H, s, OCH,-3"), 3.94 (3H, s, OCH,-
3"), 5.36 (1H, d, J = 3.9 Hz, H-6), 5.76 (1H, d, J =
4.8 Hz, H-2), 6.89~6.96 (6H, m, Ar-H); "C NMR
(CDCl,, 125 MHz): 8 45.4 (C-1), 54.8 (C-5), 56.0
(OCH,-3"), 56.1 (OCH;-3"), 68.7 (C-8), 80.4 (C-2),
83.7 (C-6), 107.5 (C-2'), 108.2 (C-2"), 114.7 (C-5"),
114.7 (C-5"), 117.8 (C-6"), 118.1 (C-6"), 127.9 (C-1"),
132.4 (C-1"), 145.5 (C-3"), 146.7(C-3"), 146.8 (C-4"),
146.8 (C-4"), 177.2 (C-4), iR E G 5 SCHik[17]
I FEA 3, 4578 4-ketopinoresinol.,

6-Deoxyjacareubin (5)  FEEEIRES M, ESI-
MS m/z: 309 [M — H]; '"H NMR (CDCl,, 500 MHz):
5 1.49 (6H, s, CH,-4', 5), 5.62 (1H, d, J = 10.1 Hz,
H-1'), 6.37 (1H, s, H-4), 6.73 (1H, d, J = 10.1 Hz,
H-2), 7.24 (1H, t, J = 7.9 Hz, H-7), 7.31 (1H, d, J =
7.9 Hz, H-6), 7.76 (1H, d, J = 7.9 Hz, H-8); "C NMR
(CDCl,, 125 MHz): 8 28.6 (C-4', 5"), 78.6 (C-3"),
95.1 (C-4), 103.6 (C-9a), 105.2 (C-2), 115.4 (C-2"),
117.0 (C-8), 120.3 (C-6), 121.2 (C-8a), 124.3 (C-7),
127.9 (C-1'), 144.3 (C-5), 144.4 (C-10a), 156.4 (C-
4a), 158.1 (C-3), 161.0 (C-1), 180.9 (C-9). & Ik
TEAE 5 SCHR[18] B B A — 3, %55 N 6-deoxy-
jacareubin,

Schleicheol 1 (6) & 85 R, ESI-MS
mlz: 445 [M + H]"; '"H NMR (CDCl,, 500 MHz): &
0.70 (3H, s, CH,-18), 0.94 (3H, d, J = 6.3 Hz, CH,-
21), 1.05 (3H, s, CH;-19), 3.29 (3H, s, OCH,-7) , 3.38
(1H, m, H-7) , 3.59 (1H, m, H-3) , 5.45 (1H, s, H-6);
“C NMR (CDCl,, 125 MHz): § 12.0 (C-18), 12.1 (C-
29), 18.9 (C-21), 19.0 (C-19), 19.2 (C-26), 20.0 (C-
27), 21.4 (C-11), 23.2 (C-28), 25.8 (C-15), 26.1 (C-
23), 28.6 (C-16), 29.3 (C-25), 31.7 (C-2), 34.1 (C-22),
36.2 (C-20), 36.6 (C-10), 37.1 (C-1) , 37.3 (C-8), 39.8
(C-12), 42.1 (C-4), 43.0 (C-13), 46.0 (C-24), 48.6 (C-
9), 55.0 (OCH,-7), 55.6 (C-17), 56.6 (C-14), 71.6 (C-
3), 82.0 (C-7), 121.6 (C-6), 144.1 (C-5), iRy
Bl 5 SR [19 4B B A3, 453 0 schleicheol 1.

SHEEE (7)) REEPR, ESI-MS m/z: 413
[M + H]"; '"H NMR (CDCl,, 500 MHz): & 3.54 (1H, m,
H-3), 5.03 (1H, dd, J = 15.1, 8.7 Hz, H-23), 5.17 (1H,
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dd, J = 15.1, 8.7 Hz, H-22), 5.37 (1H, d, J = 5.0 Hz,
H-6); "C NMR (CDCl,, 125 MHz): § 12.0 (C-18),
12.4 (C-29), 19.2 (C-19), 19.5 (C-21), 20.0 (C-26),
21.2 (C-11), 23.2 (C-27), 24.4 (C-15), 25.6 (C-28),
29.0 (C-16), 29.1 (C-2), 31.8 (C-7), 32.0 (C-8), 33.8
(C-25), 36.6 (C-10), 37.4 (C-1), 39.8 (C-12), 40.6 (C-
20), 42.3 (C-4), 42.4 (C-13), 50.2 (C-9), 51.4 (C-24),
56.1 (C-17), 56.9 (C-14), 71.9 (C-3), 121.9 (C-6),
129.4 (C-23), 138.5 (C-22), 140.9 (C-5), iRk

e

o
=

OCH3
HO

B -5 SCHER 201418 JEA— 2, 280 o B I

B-A HES (8) {8 K ; Libenann-Burchard
B BH . 5 B-4r 1 Bt IR 2 20T 7R 3
PRI 258 T RE(EARR] , s b 54 8 4 B-
’/ﬁ\’gé[ @?[21—22]0

HAE M (9) H 87K ; Libenann-Burchard
B S PEME . S N R R 2T A 3
PRI RIF 240 T REEAR], Btk 54 9 4
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/

7
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Hllne allH

. . ,////

H3CO OH

1 1bAH) 1~6 145K

Fig. 1 Structures of compounds 1-6

2 ZE L

AT N K IR TR o B 250 T 9 MG
¥y, 43952 7-hydroxycadalene (1), dregeana-1 (2). 4-
oxopinoresinol (3). 4-ketopinoresinol (4). 6-deoxy-
jacareubin (5). schleicheol 1 (6). & i B% (7). B-&
Bl (®)FIHAE M (9), BATARFmE = AR JE =R
S RS A2 108, oAb & 90 1~6 S E O I
BBHY e 3. SR MTT E0E THEY)
1~6 PRGN LI 1, 45 SRR AL &9 1 F0 5 X

P PERE S5 IS 40 i K562 A A= K AMRITE P, 1Cs,
B350k 10.6 #1127 mgmL™. k& 1. 5F16
XF N B AT SGC-7901 45 A KA TG, 1Cs,
53504 26.7. 9.3 F128.0 mg mL™, AHFST 45 H
FE TR LR A2 B R A s G, SR
I LR T 2 FR AR AL T b2 a0
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