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, HP1,HP2, HP3,HP4.

HP2
HP3(m= 90g), 0.075~ 0.037 mm
, (- -
), . 40~ 60Hm
, 10
1.3 HPO, HP1~ HP4
10 mg, 0,1, 10, 100
Hg/ mL 4 ) )
Li21w0 10%
RPM 11640 , 5%C02 37°C
12,24,48, 72 h .
, L1210
. , (HPO)
(HP2) (HP3)
,1Cso 11.0,8. 5, 10. 0 Mg/ mL.
2
2.1 (1) (80 mg), m. p. 316~
318°C(CHCl3— MeOH). EIMS m/z:456[M]"
'H-  “CNMR Ca0Has03. Lieber

man— burchard 'H NMR, e
NMR, DEPT HMQC 7 ( 1
) 6 11 6
.TR(KBr,em™ ) (3440)
(2940) ( 1680) (1640)  .EIMS

m/z(%):456[M]* (5), 441 M- CHs]* (4),438
[M-H,0]* (5), 423] 441- H,0]+ (5), 395[ M —
COOH]" (5), 248[ M - 208]* (35), 189[ M~ 248-
H- H20]" (100), |

NMR 'H- 'H COSY , 2 (a
~H-29 B- H-29)(64.73,4.57) H- 19
(62.13) H- 30( 51. 74) , C- 29, C
- 19, C- 30 H- 3(83.47)

, a- H- 2 B— H- 2(81. 42, 1. 45)

, C-3 a (1)

BCNMR 'HNMR

, 1. (1) 30—
(3a- epi— betulinic acid) ( 1).

BC NMR (31, .

2.2 (2) (20 mg) ,m.p.281~
283 C(CHCl3— MeOH). FAB— MS m/z:423
[M+H]®" NMR CioHi5011. 1D

1 (D~ (4

Fig. 1 Structures of compounds 1~ 4
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1 (1) NMR

(in CsDsN, 500 MHz forSH, 125 MHz forSC, J in Hz)

Tab. 1 NMR data of compound 1( in CsDsN, 500 MHz for 6H, 125 MHz for 6C, J in Hz)

"H 'H
C B¢ C Be
a B a B
1 39.10(t) 1.35(m) 1.70( m) 16 32.62(1) 1. 80(m) 2.75(m)
2 27.91(t)  1,42(m) 1.45(m) 17 56.44(9)
2. 75(d)
3 78.01( d) 3.47(brs) 18 47,56(d)
(10.5,5.5)
4 39.30(s) 19  49.54(d) 2. 13(m)
0.96(dd)
5 55.74( d) 20 151. 03(s)
(7.3,5.0)
6 18.58(t)  1.47(m) 1.23(m) 21 30.07(t)  1.50(m) 2.15(m)
7 34.63(1)  1.42(m) 1.25(m) 22 37.38(1)  2.23(m) 1.54(m)
8 40.91(s) 23 28.47(q)  1.08(s)
9 50.76(d 1.50(dd) 24 16.08 1. 05
THD 02 L08(q)  1.05(s)
10 37.31(s) 25  16.23(q)  1.25(s)
11 21.01(t)  2.08(m) 1.58(m) 26 16.16(q)  0.80(s)
12 25.92(t)  0.98(m) 1.80( m) 27 14.73(q)  0.98(s)
13 38.42(d)  2.75(1) (10.0) 28 178.72(9)
14 42.64(s) 29 109.78(1) 4. 73(d) (2.0) 4.57(d)(2.0)
15 31.02(t)  1.93(m) 2.75(m) 30 19.29(q) 1. 74(9)
2D NMR , (2) 9 (3300 cm™ ) (1630 cm™ )
(1 ) 9 1 IR .EIMS m/z (%): 396[M]" (90), 381[ M -
(3320cm™ ) (1640 em™ ") CHa]* (30), 353[ 381 CO]* (97),339(27), 273
.'H NMR ( 100) (3) . 1D
( 86. 41, 6. 65) ( 66. 84, 2D NMR , (3) 12
7.53); ,067.53 C- 8, ( 1 ) 5 3
(613.28) C-1 - OH ( 'HNMR 3 , 1
)3 , (83.18~ 3.54) ( 86.52), (6
(85.10). (2) "¢ H  6.987.67); , 67. 67
NMR ; 2. C- 8, 513. 90 c- 1
(2) 3-0-B-D- - 1,5,6 (3) ®c 'H NMR
- (Patuloside A) ( 1). [4] , 2. (3) 1,3,5, 6-
. : —2- (2,2 - -4 - )
2.3 (3) (16 mg), m. p. 181~ (Dimethylpax anthonin, 3) ( 1).
184 C(MeOH).  EIMS m/z:396[M]" 'H- 5 |

BCNMR C23H206. IR
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26

2

(2)~ (49 NMR

(500 MHz for6H, 125 MHz for5C,J in Hz)
Tab.2 NMR data of compounds (2) ~ (4)( 500MHz for SH, 125 M Hz for §C, J in Hz)

(2) (DMSO- dg)

(3)(CD;) €O

(4)(CD;),CO

Be 'H Be 'H Be 'H
1 162, 44(9) 165. 88(s) 161.60( 5)
2 98.27(d)  6.41(d)(2.3) 112.00(s) 11.57(9)
3 163. 58(s) 163.48(s) 163.52( 5)
4 94.41(d) 6.65(d)(2.3) 94.77(d)  6.52s) 94.42(d)  6.58(s)
5 132.56(s) 133.63(s) 135.62( 9)
6 153.62(s) 157.24(s) 156. 86( 5)
7 13.47(d)  6.84(d)(8. 4 113.60(d)  6.98d)(9.2) 114.18(d)  7.02(d)(9.0)
8 116.10(d)  7.53(d)(8.4) 117.70(d)  7.67(d(8.6) 121.98d)  7.85(d)(9.0)
9 179.83(s) 182.01(s) 180.92( 5)
42 156.88(s) 152.87(s) 156. 40( 5)
g 112.19(s) 115.18(s) 115.23( )
9 102. 86(s) 103. 12(s) 103.02( 5)
102 145.71(s) 150.89(s) 151.49( 5)
1- OH 13.28(s) 13.90(s) 13. 38(s)
ro9e ) S0y as oW 20.01(1) 3.38(d) (7.3)
(8.0,11.0)
2 72.98(d)  3.18~3.54m  46.22(s) 123.38(d)  5.30()(7. 3)
¥ 76.17(d)  3.18~ 3.54(m) 48.89(1) 701 131.57(9)
(11.6). Ha
1.61(1)
(11.6), Hb
4 69.47(d  3.18~3.54(m) 45.40(d)  3.06(m) 17.91( ¢) 1. 68(9)
S 77.01(d)  3.18~ 3.54(m) 33.78(1) 1.71(m).Ha  25.90(q) 1.79(s)
3.00( m), Hb
6  60.58(1) 3-68(dd) 147.56(s)
(11.5,2.0)
7 108.2(1) 4.68(brs) . Ha
4.78(brs) , Hb
g 2.31(q)  1.78(s)
9 30.73(q)  1.11(s)
10 25.30(q)  0.97(s)
OCH; 61.68( q) 3. 99(s)
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2.4 (4 (15mg), m. p. 181~

184 C(MeCO).  EIMS m/z: 342[M]* 'H
BCNMR CioH 13506. IR

(3300cm™ ) (1630 em™ )

.EIMS m/z(%):342[ M]" (85), 327[M —
CHsl* (32), 313[ M —CHO]* (25), 284 313 -

CHOJ * (100), (4) . 1D
2D NMR , (4) 11
( 1 ) 4 1 3
.'H NMR 3 ,
( 87.02,7.85),
, 87. 85 C- 8, 1
(86.58); §13. 38 C-
1. ,'HNMR, *C NMR , (4)
2 ,
(4 "C 'HNMR
: 2. (4)
1,3,6- -5 -2- (3 - -
2 - ) ( Morusignin D) ( 1).
[6] ,
2.5 (5) (105 mg) , m. p. 310~
315C( )(MeCO).EIMS m/z(%):302[M]"

(16), 301 ( 100), 153 (11), 137 (16). IRV
(KBr) em™ ':3 400( OH), 1 663( C=0).'H
NM R(CD3COCDs, 8):12. 19( 1H, s, 5- OH), 7. 82
(IH,d,J= 2.2 Hz,H- 2),7.70(1H,dd, J = 2.2,
8. 7Hz, H- 6),7.01(1H,d,J= 8. 7Hz,H- 5),
6.53(1H,d, J= 2. 0Hz, H- 8),6.27(1H, d, J =
2.0Hz,H- 6);"”C NMR(CD;COCD;, 8): 147. 05
(s, C= 2), 136.70(s, C— 3), 176. 55(s, C— 4),
162. 00(s, C— 5),98. 11(d, C— 6), 165. 11(s, C—
7),94.47(d, C- 8),157.77(s,C~ 9), 104. 03(s, C
- 10),123.69(s, C' = 1), 115. 67(d, C’ = 2),
145. 87(s, C’ = 3), 148.34(s, C’ - 4),116.13(d, C’
-5), 121. 46 (d, C’ - 6).

(quercetin) !} , (5)

2.6 (6) (42 mg), m. p.250~
252°C(MeOH). IRVaax(KBr) em™ ': 3 410( OH),

1658( C =0).'H NMR( CsDsN, 6): 12.55
(1H,s,5- OH), 7.42(1H,d,J= 2. 12Hz,H- 2),
7.37(1H,dd, J= 2. 1,8. 5Hz, H- 6 ),6.80( 1H, d,
J=85Hz H- 5),6.52(1H,d, J= 2.1 Hz, H -
8),6.32(1H,d, J= 2.0Hz H- 6),6.23(1H, d, J
= 1.5Hz H-1"),5.10(1H,dd, J= 1.5,3.5Hz H
- 2'),4.68(1H, dd, J= 3.5,9.0Hz, H- 3'), 4. 32
(2H,brs, H- 4, H- 5),1.48(3H, d,J= 5.5Hz,
H- 6);"*C NMR(CDsCOCDs, §): 156. 41(s, C-
2),134.31(s, C- 3), 177. 91(s,C— 4),161.42(s, C
~5),98.77(d, C- 6), 164. 22(s, C— 7),93.70( d,
C- 8),157.29(s, C— 9), 104. 18(s, C- 10), 121. 21
(s,C = 1),115.61(d, C’ - 2), 145.33(s, C’ = 3),
148.39(s, €’ — 4), 115.63(d, C’ - 5), 120. 77(d,
C - 6),102.12(d, €7 - 1), 71. 33(d, C" - 2),
70.64(d, C” = 3),70.41(d, C’ - 4),70. 10(d, C” -
5), 17. 48 (¢, C” - 6),.

(quercitrin) 13l , (6)
(1 . ( 50
2 H[M™M]. , 1990.
[2] , . [M].
,2002.
[ 3] . 13C [M].
, 1986.

[4] ISHIGURO K, YAMAMOTO R, OKU H. Patulosides A
and B, novel xanthone glycosides from cell suspension
cultures of Hypericum patulum|[J].J Nat Prod, 1999,
62(6): 906—908.

[5] ISHIGURO K, FUKUMOTO H, SUITANI A, et al.
Prenylated xanthones from cell suspension cultures of
Hypericum patulum[]J]. Phytochemistry, 1996, 42( 2) :
435—437.

[6] ISHIGURO K,NAKAJIMA M,FUKUMOTO H,et a.
A xanthone substituted with an irregular monoterpene in
cell suspension cultures of Hypericum patulum[ J] . Phy
tochemistry, 1995,39(4): 903—905.

[7] , ) .

[J]. ,1999,34( 11): 835—838.
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Determination of the dissociation constants of magnolol and

honokiol by UV spectrophotometry

BAO Zhtjuan', DAI Lin®*, MIAO Zhao-tao', MA Zht gang', DING Zhong- tao'
(1. Department of Chemistry, Yunnan University, Kunming 650091, China;
2. Department of Applied Mathematics, Kunming University of Science and Technology, Kunming 650093, China)

Abstract According to the principal of determination of acidic dissociation constant by spectropho
tometry, the UV spectrophotometric method was used to determine the dissociation constants of magnolol and
honokiol( pKa) . The data were processed with statistics method via computer The result shows that pKa; and
pKa of magnolol are 7. 10X0. 11 and 10. 58 0. 36, and pKa; and pKa of honokiol are 9. 64 £0. 30 and
10. 71 £0. 21, respectively. This method is simple and result is reliable and accurate.

Key words: m agnolol; honokiol; dissociation constant; spectrophotometry
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Chemical constituents of Hypericum petiolulatum

. 1 .2 1 3
LI Zw giang , LUO Lei”, HUANG Rong , MA Guo-yi
(1. Center of Experimental, Y unnan University, Kunming 650091, China;

2. College of Chemical & Engineering, Y unnan Normal University, Kunming 650092, China;
3. Faculty of Pharmacy, the University of Sydney, NSW, A ustralia)

Abstract: Cytotoxicity screening of extracts of Hypericum petiolulatum H ook . f. et Thoms. ex Dyer were
carried out by Lj 210 cells. Isolation of chemical constituents were carried out in step with for effective part of
H. petiolulatum by column chromatography. T he chemical structures were identified by physical and spectral
data analysis. Six constituents have been isolated and established as 3a— epi— betulinic acid (1) , Patuloside A
(2), dimethylpaxanthonin( 3), M orusignin D (4), quercetin ( 5) and quercitrin ( 6) respectively for the first
time. In addition, the crude extract, dichloromethane extract and EtOAc extract possessed cytotoxicity activic
ties with ICsoare 11.0, 8.5, 10. O( Hg/ mL) for L1210 cells respectively.

Key words: H yp ericum petiolul atum ; betulinic acid; xanthone; flavonoid; cytotoxicity



