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Chemical Constituents of Pueraria peduncularis
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Abstract Object To investigate the chemical constituents from the stem of Pueraria peduncularis
(Grah. ex Benth.) Benth. Methods

Their structures were elucidated by chemical and spectroscopic evidence. Results

The constituents were isolated on silica gel column chromatography.
Ten compounds were
comfirmed as 3-O-[3 D —glucopyranosyl t> 3) 8 -D-6-O-methylglucuronopyranosyl |-B, 1%, 23-rihy-
droxy-olean—12-en—-16-one (I ), daidzein I ), genistein (OI), daidzn (IV), genistin V), 3B, 1% ~dihy-
droxy-olean-12-en-16-one (VI ), lupeol (VI[), betulinic acid (VI ), @ -spinasterol-glucopyranoside (IX ) and
a —spinasterol (X ). Conclusion Compoundl exhibited antimicrobial activity against Aspergillus niger.
Compounds I ~ X were first isolated from this plant.

Key words Pueraria peduncularis (Grah. ex Benth.) Benth; chemical constituent; Aspergillus niger

spusdfl T A B N KR, BA

( , 610041)
Pueraria peduncularis 10
. : 3-0-B-D- (> 3)8-D- 1-B.
1517 23— -12- -6~ (I ) s (H ) s (IH) s (IV )7 (V )7 :§ 5 15—
-12- -6~ (VI ) ) (VH ) s (Vm ) A~ (IX ) o= (X } I
: R284. 1 : A : 0253- 2670(2002) 01- 0011- 04

W e have reported' two new triterpenoids and 823. 448 0). The IR spectrum showed the absorp-
tion bands of hydroxyl and carbonyl groups at

3419, 1744 and 1 701 ¢m '. In the '"HNMR and

one known compound obtained from the stem of

Pueraria peduncularis ( Grah. ex Benth.) Benth.

( Leguminosae) after acid hydrolysis. In the pre—
sent study, ten compounds from the methanolic
extract of the stem of this plant have been investi—
gated, and compound I  showed antimicrobial ac—
tivity against Aspergillus niger.
1 Results and discussion
The HRFABMS ofl
m /z 823.452°9, in agreement with the molecular
formula CGs Hes O1s (caled for Gs He Ois m/z

gave a [M— HJ ion at

* : 2000-10-12

“CNMR spectra of I , the presence of seven qua-—
ternary carbon atoms and the chemical shifts of C-
12 at 0 125. 8 and C-13 at 0 142. 0 were characteris—
tic of a/\" oleanene skeleton. Acid hydrolysis of
I gaveaglyconel a, whose' HNM Rand " CNMR
signals were identical with those of 3, 153, 23-tri—
hydroxy—olean—12—en—l6—0ne[1]. Glucose and met—
hyl glucuronate were identified by TLC. The
EIMS of acetylated I

showed fragment ion at m/z
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331 [terminal gle(OAc)s | , suggested that glu—
cose was terminal sugar. B-Configuraton at the
anomeric positions was inferred from the coupling
constants for both glucopyranose (J= 7.5 Hz) and
methyl glucuronate (J= 7.5 Hz). In the “CNMR
the signal of C3 was shifted
downfield to 0 82 2 as compared with analogous
signal of [ a, indicated that C3 of [ was linked
with the sugar chain. This conclusion was further

supported by the HM BC spectrum of ]

spectrum of T

, in which
the proton at H-1 (9 5. 17) of methyl glucuronate
had crosspeak with C-3 (0 82 2) of] (Fig- 1).
By analysis of HMQC and HMBC spectra of [
the' HNMR and "CNMR signals could be assigned
(see Table. 1). The HMBC correlation was ob-
served between anomeric proton (0 5. 26) of glu-
cose and C3 (0 87 3) of methyl glucuronate
(Fig. 1). Therefore , the sugar chain was 6-O -Me-
glu (3> 1) gle. Except for C-6 of methyl glu-
curonate, the carbon signals due to these sugar
moieties were in accord with the published data for
similarly linked sugar moieties [—glu (3> 1)

glc]m.

Fig.1 Key HMBC (—) and NOESY (¥ \)
correlations of compound I

The above evidence led to the elucidation of the
structure of 3-O—P -Dglucopyranosyl (1> 3)B-D-
li)(, 23—tr1—

hydroxy-olean—12-en—16-one. According to the pr—

6-O-methyl-glucuronopyranosyl -8,

actice encountered among the plant glycosides, co—
mpound] may be an artifact during the extraction
resulting from 3-O -3 -D-glucopyranosyl ( > 3)8 -
D-glucuronopyranosyl]-$, 15, 23-rihydroxy-ol-
ean—12-en-16-one which was isolated from the
same plant before ™.

In the light of direct comparison between pub—

lished spectral data and that of the tested samples,

the compounds Il ~ X were identified as daidzin
(I )HJ7 genistein (IH)lSJ, daidzn (IV )l()"”, geni—
stin (V)'", B, 15 dihydroxy-olean-12-en-16-one
(Vi)' lupeol (VI )™, betulinic acid (Vl)"', a-
spinasterolglucopyranoside (IX )" and o —spinas—
terol (X )" respectively. "CNMR spectral data of
compounds II ,III,IV and V , see Table 2. The

nine compounds were first isolated from this plant.

Table 1 "HNMR and ° CNMR spectral data of
compounds| (in GIsN, 125 MHz)
andl a (in (D Q;, 75 MHz) (I H2

C, Hatom [ © I a I HMBC (Hto C)

—_

38.6( 1) 38.3

2 26.2() 267

3 82.2(d) 768 3.68 1, E 8 G 4,24, glu-l
4 43.5(s) 418

5 47.2 () 496

6 18.0 (1) 18.6

7 35.6() 350

8 41.8(s) 418

9 47.2(9)  46.7

10 36.8(s) 36,9

1 24.1() 237

12 1258 (d) 125.5 5.45, br.s G 11, 14, 18
13 142.0(s) 1415

14 46.4 (s) 46,0

15 72.8(d) 724 4.77, s G 16, 17, 27
16 27.3(s) 2713

17 54.2(5) 541

18 53.0(d) 529 255 dd, J= 144 C13, 17, 19
19 47.9(y  47.7

20 30.9(s) 305

21 35.9() 353

p2) 30,9 () 305

23 63.8(1) 721 430,3.71,d, E 10 G 3,4, 5 24
% 13.6 (¢ 114 0.943 G 3,4, 23
25 16.4(9 158 0. 943

26 17.8(¢)  17.6 1.18

27 21.9(¢ 212 0.982 G 13, 14, 15
2 281(9 281 1.24 G 17, 18

29 33.1(9 329 0.7%

30 23.3(9  23.3 0. 844

'+ Sugar moiety of | : 6-OMegly 106.1 (d). 742 (d). 87.3 (d).
71.6 (d), 76.7 (d), 170.3 (s), 52.2 (q); gle 105.9(d), 75.7 (), 78.3
(d), 715 (d), 78.8(d), 62.5 (1).

2 Experimental

2.1 General experimental procedures Optical ro—
tation was detected with a PE-241 polarimeter. IR
spectrum was detected on a Nicolet MX-l spec-
trometer as a pressed KBrdisk. NM R spectra were
recorded on Bruker AP-300 and DRX-500 MHz
spectrums with TM S as the internal standard. M S
spectra were detected on a VG AutoSpec-3000
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mass spectrometer. 200~ 300 mesh silica gel and
Lichroprep RP-8 were used for column chromatog—
raphy.

2.2  Plant materiat The whole plant of P. pe-
Sichuan
Province, China and identified by professor Yang

duncularis was collected in Liangshan,

Guanghui, from Sichuan Agricultural College.

23  Extraction and isolation: The dried stems
(0.5 kg) were extracted with MeOH for seven
days at room temperature. This operation was re—
peated three times. After removal of the solvent,
the residue was suspended in 2O and successively
extracted with petroleum ether (bp 60C~ 90°C ),
EtO Ac and n-BuO H respectively. The EtO Ac ex-
tracts (15 g) were repeatedly chromatographed on
silica gel and eluted with petroleum ether-acetone
(25* 1) to obtain compoundsIl (43 mg), III (40
mg), IV (16 mg), V (131 mg), X (12 mg) and
X (55 mg). The n-BuOH extracts (22 g) were
chromatographed on silica gel column and eluted
with CHCE-MeO H (35° 1) to obtain compound VIl
(19 mg) and three fractions. Fraction 1 was chro-
matographed on silica gel column and eluted with
CHCB-MeOH (15% 1) to afford compoundsVI (65
mg) and VI (13 mg). Fraction 2 was repeatedly
chromatographed on silica gel and RP-8 column
and eluted with CHCE-MeOH (10° 1) and M eO H-
H20 (80°% 20, 500 ml; 90° 10, 500 mL) sepa-
(53 mg).

2 4 Identification Compound I : White pow -
der. mp 207C~ 209C . [ 3* - 9.5 (¢ 0. 084,
MeOH) . IRuww (em ') 3420, 2950, 1744,
1702, 1458, 1386, 1079, 1033. HR-FABMS
[M- HI m/z 8234529 (C#s Ho Ois, caled.
823.448 0). FABMS (- ) m/z 823 [M- HJ,
471 [M- {6-O-Meglu(3> 1)glc} | .
Compound I

rately to obtain compound I

Hydrolysis of I : (18 mg) was
hydrolyzed with 4N HCI (5 mL) and benzene (5
m L) under reflux for 6 h. The organic phase was
separated and the water phase was extracted with
benzene three times. After removal of benzene un—
der reduced pressure the residue was purified by
CC on slica gel and eluted with petroleum ether—
1) to obtainl a (4 mg). "HNMR 9

acetone ( 3°

(300 MHz, CDCB) of I & 5.51 (1H, brs, H-
12), 457 (1H, s, HA5), 3.74 (1H, d. J= 10
Hz, H23), 3.66 (1H, t, J= 8 Hz, H-3), 3. 44
(1H, d, E 10 Hz, H-23), 2.54 (1H, dd, E 14,

4 Hz, H-S8), 1.25 122, 119, 1.03, 0. 95,
0.87, 0. 85(each 3 H, s, K CH).
Acetylation of [ : Compoundl (5 mg) was

acetylated with AcO-pyridine (1° 1, 2 mL) at
room temperatur for 60 h to yield acetate of I
EIMS (m/z): 331, 290, 248.
Table 2 '*CNMR spectral data of compounds Il .
I, IV andV (in DMSO-d, 75 MHz)

C I it IV Y%
2 152.7 153. 8 153.2 153.2
3 122.4 1222 123.6 1225
4 174.6 180. 1 174.6 180. 4
5 127.2 161. 9 126. 8 161. 6
6 115.0 98. 8 115.5 99, 8
7 162. 4 164. 1 161.3 163.0
8 102.2 93,5 99.9 94.5
9 157.3 157. 3 157.1 157.3
10 116.5 104. 4 118.4 106.0
! 123.4 121. 1 122.2 120.9
2 130.0 130. 0 130.0 130. 1
3 114.8 114. 9 114.8 114.9
4 157.0 157. 5 156.9 157.0
5 114. 8 114.9 114. 8 114.9
6 130.0 130. 0 130.0 130. 1
gl 103.0 99, 8
gle2 73.0 73.0
gle3 76.3 76.3
gled 69.5 69.5
gleS 77.1 77.1
gle-6 60. 5 60. 5

Compound Il : White powder. "HNMR 0 (300
M Hz, DMSO-ds): 10.82 (1H, s, 7-OH), 9. 57
(1H, s, 4-0H), 830 (1H, s, H2), 7.96 (1H,
d, F 9 Hz, H-5), 7.38 (2H, d, E 9 Hz, H2,
6), 695 (1H, d. F 2 Hz H8), 6.87 (1H, dds
E 9, 2 Hz, H-6), 6.81 (2H, d, E 9 Hz, H3',
5).

Compound III:  White powder. "HNMR 8 (300
M Hz, DMSO-&): 12.97 (1H, s, 5-0H), 10 89
(1H, s, 7-OH), 9. 63 (1H, s, 4 -OH), 8.32(1H,
s» H2), 7.37 (2H, d. E 9 Hz H2, 6), 682
(2H, d, E 9 Hz, H3', 5'), 6.38 (1H, d, E 2
Hz, H-8), 6.22 (1H, d, E 2 Hz, H-6).

CompoundIV: White powder. "HNMR d (300
M Hz, DM SO-ds): 9.55 (1H, s, 4-OH), 8 38
(1H, s, H2), 8 05(1H, d, E 9 Hz, H5), 7. 40
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(2H, d. JF 9 Hze H-2, 6), 7.23 (1H, d. J= 2
Hz, H8), 7. 14 (1H, dd. F 9, 2 Hz, H-6), 6. 82
(2H, d, J= 9 Hz, H-3, 5), 509 (1H, d, = 7
Hz, H-lz). (See Table 3)

CompoundV : White powder. "HNM R 0 (300
MHz, DMSO-d&): 12. 94(1H,s, 5-OH) ,9. 61
Table 3 “CNMR spectral data of compounds VI ,

VI, Vi, IX andX (in CDCL, 75 MH2)

C VI Uit Vil X* X
1 39.0 38.7 38.8 37.3 37.2
2 27.2 27. 4 27.2 30.0 31. 4
3 78.9 79. 0 79. 1 77.0 71. 1
4 38.7 389 38.9 34.7 37.9
5 54.9 55.3 55.4 40. 1 40. 3
6 18. 4 18. 3 18.3 30.0 29. 8
7 35.3 34. 3 34.4 117.9 117. 5
8 41.3 40. 9 40.7 139.5 139. 6
9 46.7 50. 5 50.6 49.6 49.5
10 36.6 37.2 37.2 34.5 34.0
11 23.7 20. 9 20.9 21.7 21. 6
12 125.6 25.2 25.6 39.6 39.5
13 141.5 381 38.3 43.5 43.3
14 46.0 42. 8 425 55.3 55. 1
15 72.7 27.5 30.6 23.3 23. 0
16  217.4 35.6 323 28.9 285
17 54.0 43. 0 56.3 56.0 55.9
18 52.9 48 3 47.0 12.6 121
19 47.7 48. 0 49.3 13.1 13. 1
20 30.8 151. 0 150.7 41.1 40. 8
21 35.2 29.9 29.7 21.3 211
22 30.5 40. 0 37.2 138.7 138. 2
23 28.0 280 28.0 129.6 129. 5
24 15.6 15. 4 15. 4 51.4 51.3
25 16.6 16. 1 16.0 32.2 31.9
26 17.6 16. 0 16. 1 21.6 21. 4
27 21.3 14. 6 14.7 19.2 19. 0
28 28.0 18. 0 179. 4 25.7 25. 4
29 32.9 109. 3 109. 6 12.2 12.3
30 23.3 19. 3 19.4

“in CsDsN; gle 102 2, 75.3, 78. 6, 71.7, 78 5, 62.9

BN BkRIE XM E F

(

Trichosanthes kirilowii Maxim.

)

* : 2001-04-20
: (No. Q99C08)
(19739, R , 1995
, 1998
2919970 FE-mait ypshi@ yeah. net

(1H, s, 4-0H), 842 (1H, s, H2), 7. 40 (2H,
d, F 9Hz H2',6), 6.83(2H. d. F 9 Hz H-
3,5), 6.72(1H, br.s, H-8), 6.48 (1H, br s,
H-6), 5.06 (1H, d, E 7 Hz, H-1").

Compound VI: White needles. mp 194 T~
195°C. "HNM R 8 (300 MHz, CDCL): 5.50 (1H,
br.s, H-12), 4.57 (1H, s, H-15), 1.22, 117,
1.02, 1.02, 0.975, 0.863, 0.850, 0.819 (each
3H, s, 8 CIb).
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