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Hydroxynaphthoquinone Compounds From Arnebia euchroma and Their
Inhibitory Activities of Phosphodiesterase4
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( 1. School of Pharmacy, Yantai University, Yantai 264005, China; 2. Shandong Target Drugs Research
Co. Ltd. , Yantai 264006 , China)

[ Abstract] Objective: To inwvestigate the Hydroxynaphthoquinone of Amebia euchroma( Royle) Jhnst and
their inhibitory activities on phosphodiesterase 4. Method: Hydroxynaphthoquinones were isolated and purified by
chromatographic methods . Their chemical structures were elucidated on the basis of physicochemical properties and
spectral data and their inhibitory activity on phosphodiesterase 4 were detected by HPLC. Result 7
Hydroxynaphthoquinones were isolated and identified as: deoxyalkannin 1, alkannin 2, acetylalkannin 3, B, -
dimethylacrylalkannin 4, a-methybutyrylalkannin 5, iscbutyrylalkannin 6, 3-acetoxyisovalerylalkannin 7. Condusion:
Compounds 2, 5,6 were isolated fromAmebia euchromafirst time. Their inhibitory activities on phosphodiester -ase 4
were evaluated by HPLC method for first time.
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[4] PDE,

( 1BD)

[8]

[6]

10 mg- kg

[7

, PDE,

PDE.

( Agilent 1200, ) ;
Varian Unity BRUKER400 ;
(GF,s,) (200 300 )
, PDE,

5 kg, : :

(60 90 ) :
0.25 kg

: - (100 1-100 9)

: Fr.1(2.19g),Fr.2(8.39),Fr.3(4.59),

Fr.4(5.0 g), Fr. 5( 1.3 g) Fr.1

1(1.39);Fr.2
3(4.99),Fr.3

0.9 0.110)

50 L

( ; ;
4(1.5g); Fr.
4(0.3 g) 5(20 nyg) 6(30
mg) ; Fr.5 ( -
8 1) , 2(63 mg)
7(16. 4 mg) :
- 45 55, 3.6 mL- min , . Agilent
ZORBAX SB-C;, (9.4 mmx 250 nm, 5 pm) ;

515 nm
3
31 1 ,Mmp 90 92 ;
ESI-MS m/z 271.00[ M-H] 7, Cis His
O,; '"H-NMR ( CDCl,, 400 MHz): 8,2.63(1 H, s),
12.47(1 H,s),7.26(2 H,s),6.85(1 H, s),5. 14(1
Ht J=7.1Hz2),264(2 H,t J=7.5 Hz), 2. 30
(2H,m),1.70(3 H,s), 1. 60(3 H, s); ~C-NMR
1
( deoxyalkannin)
3.2 2 ,mp 145 147
ESI-MS m/z 286. 99[ M-H] ', Cis His
Os; 'H-NMR ( CDCls, 400 MHz) : 8.2.60(1 H, s),
12.49(1 H,s) ,7.19(2 H,d, J=2.4 Hz) , 7. 16(1 H,
s),521(1H,tJ=6.9H2),4.92(1 H,br.m),2 64
(1Hm),2.36(2 H,m),1.76(3 H,s),1.66(3 H,
s) ; “C-NMR 1
( alkannin) re=l

3.3 3 , mp 106 107

: ESI-MS m/z 329. 00[ M-H] "', CsHis
O,; 'H-NMR ( CDCl,, 400 MHz): 5,2.58(1 H, s),
12.43(1 H,s),7.19(2 H,s),6.99(1 H, s) ,6.02(1
H,dd, J=4.8,6.7Hz) ,5.12(1 H, t J=7.3 Hz),
2.62,2.47(2 H,m),2.14(3 H,s),1.69(3 H, s),
1.60(3 H, s) ; “C-NMR 1

( acetylalkannin)

[8, 11]

[8-10]

3.4 4 ,mplle 117
ESI-MS m/z 369.04 [ MH] 7, Co Hz
Os; H-NMR ( CDCls, 400 MHz) : 8,2.60( 1 H, s),
12. 44(1 H,s),7.18(2 H,s),6.98(1 H, s), 6. 01(1
H, dd, J=4.6,6.7 Hz) , 5.78(1 H, s), 5. 15(1 H, t,
J=7.3Hz),2.48,2.63(2 H,m),2.16(3 H, s), 1. 94
(3H,s),1.69(3H,s),1.58(3 H,s); "C-NVR
1 B, B-
( B, B'-dimethylacrylalkannin)

[9-10]

3.5 5 . ESI-MS m/ 371. 06
[ M-H] Ca Hae Os; "H-NMR

( CDCl,, 400MHZ) : 5,2.59(1 H, s), 12.42(1 H, s)
7.18(2 H, 9 ,7.00(1 H,s),6.03(1 H, dd, J=4. 5,
7.2 Hz) ,5.13(1 H,t J=7.3 Hz) , 2. 62, 2. 48( 2H,

. 97.
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m),2.44(1H m),149(2 H, m),169(3 H, s), ,  Ca/Mg PBS 100 pL,
1.57(3 H,s),1.17(3 H,d, J=7.0 Hz) ,0. 95(3 H, , 2 35
tJ=7.5 Hz) ; “C-NMR 1 30 min, 100 2 3 min
a- ( a- : 4 30 min( 15 000 r-
methybutyrylalkannin) 2ol min ), 70 L, 5
3.6 6 , ESI-MS m/z 371. 04 280 pL ), HPLC 20 pL, 254 nm
[ M-H] 7, Cu Hu O "H-NVIR , 50 mmol - L™ (
(CDCls;, 400 MHz) : 8:2.59(1 H, s) ,12.43(1 H, s) , /(g- L") KH,PO,4.082 7 g, Na, HPO,2. 839 2
7.19(2H,s),6.99(1 H,s),6.14(1 H, dd, J=4. 5, g, pH6.6) : 10 90 PDE
7.2Hz) ,5.13(1 H,t,J=7.2 Hz) ,2. 62, 2.48(2 H, : PDE, =(
m),2.26(2 H,m),2.13(1 H m),1.69(3 H, s), - )/ x 100%
1.58(3 H,s),0.98(6 H,d, J=1.2 Hz) ~C-NMR 1 1 7 BCANMR
1 ( CDCl,, 100 H2)
( isobutyrylshikonin) o c T .,
3.7 7 , ESI-MS m/z 429. 06[ M- 1 182.9 179.7 176.7 177.5 176.8 176.7  176.0
H] '1, Ca Hz Os; "H-NMR ( CDCls, 2 151.5 151.4 148.2 149.1 148.6 148.5  148.0
400 MHZ) : 5,2.59(1 H,s),12.42(1 H, s),7.18(2 3 130.9 131.7 131.5 131.6 131.4 131.5 131.3
H,s),7.01(1 H, s),6.04(1 H,dd, J=4.6, 7. 1Hz) 4 183.0 180.5 178.2 179.0 178.3 178.2  177.5
62. 65.0 167.0 165.3 166.9 166.9 68.
5.13(1H, t J=7.2 Hz),2.98(2 H, q, J=14. 4 H7) , > 1024 1650 167011653 1069 1 1084
6 133.6 132.4 132.9 132.6 132.8 132.9  133.1
2.62,2.47(2H,m ,2.00(3 H,s),1.69(3 H,s), 7  131.2 132.3 132.7 132.5 132.7 132.7  132.9
1.59(3 H,s),1.56(3 H,s),1.54(3 H, s); "C-NMR 8 163.0 165.6 167.5 166.3 167.5 167.5 167.6
1 B- 9 112.0 112.0 111.8 111.9 111.9 111.9  111.8
( B-acetoxyisovalerylshikonin) 10 111.7 111.5 111.6 111.6 111.6 111.6 111.6
[12] 11  29.7 68.4 69.5 68.6 69.0 69.2 69.7
12 26.6 35.7 32.8 32.9 33.1 33.0 32.9
13 122.4 118.5 117.7 118.0 117.9 117.9  117.8
14 134.5 137.3 136.1 135.8 135.9 136.0 136.1
15 25.6 25.9 20.9 20.4 25.7 25.8 25.7
16 17.8 18.1 17.9 17.9 17.9 17.9 17.9
oi O 1' 169.7 169.9 175.4 171.8  169.0
R AT 2' 25.7 115.3 41.0 43.4 44 .3
o o ' 3 158.9 26.7 25.8 79.3
O)k 4 4 27.5 11.5 22.3 170.4
1 R=H; 2 R=OH; 3R=071' 2 R o NS 5' 25.7 16.4 22.4 22.3
6’ 26.6
it 0 5 7 26.7
sp=r 1 2 3 Y s NN
s o ¢ . 2
NP s cAMP/p L PBS/uL /uL PDE, 1%
50 50 0 0
1 17 1 50 40 10 25
2 50 30 20 42
4 PDE,
1o 3 50 20 30 57
4.1 PDE, , CAMP A 50 0 20 .
-1
Ca/ Mg PBS 100 pnol- L -, 4 . 50 0 50 80

98-
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PDE, , PDE,
Y= 1.4X + 13.2,
r=0.99 , PDE, 10 50 pL
30 L
4.2 PDE,
Mg PBS cCAMP
L', cAMP 65 L,
: 1 pL,

PDE. , ,

100 pL PDE,
, DMSO

PDE,

[3,13]

Ca/
100 pnol-
30 pL, 6

Rolipram
) ICSO

PDE, 1Cso
3.62,22.58,38.40 ymol- L

, 1Cso
1.04, B, B- ,

1. 04,
PDE.,

ICSO 1
38. 40

PDE,

PDE. :
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(1BD) ,

PDE.
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