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Four new triterpenoid saponins from Polygala crotalarioides
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Abstract: Objective To study the chemical constituents of Polygala crotalarioides. Methods The compounds were isolated by
silica gel, RP-18, Sephadex LH-20 column chromatography, and semi-pre HPLC. Their structures were elucidated on the basis of
spectral analysis and chemical evidence. Results Four oleanane-type saponins were isolated from the roots of P. crotalarioides. Their
structures were elucidated as 3-O-B-D-glucopyranosyl presenegenin 28-O-3-D-xylopyranosyl-(1—4)-a-L-rhamnopyranosyl-(1—2)-
[B-D-glucopyranosyl-(1—3)]-B-D-fucopyranoside (1), 3-O-B-D-glucopyranosyl presenegenin 28-O-B-D-xylopyranosyl-(1—4)-a-L-
rhamnopyranosyl-(1—2)-[6-O-acetyl-B-D-glucopyranosyl-(1—3)]-[4-O-(E/Z)-4"-mehoxycinnamoyl]-B-D-fucopyranoside (2), 3-O-
B-D-glucopyranosyl presenegenin 28-O-B-D-xylopyranosyl-(1—4)-a-L-rhamnopyranosyl-(1—2)-[6-O-acetyl-B-D-glucopyranosyl-
(1-3)]-[4-0-(E/Z)-3" ,4"-dimethoxycinnamoyl]-B-D-fucopyranoside (3), and 3-O-B-D-glucopyranosyl presenegenin 28-O-B-D-
xylopyranosyl-(1—4)-a-L-rhamnopyranosyl-(1—2)-[6-O-acetyl-B-D-glucopyranosyl-(1—3)]-[4-O-(E/Z)-3",4",5"-trimethoxy-
cinnamoyl]-B-D-fucopyranoside (4), respectively. Conclusion Compounds 1—4 are new compounds named crotalarioside C,
(E/Z)-crotalariosides D, E, and F, respectively. Among them, compounds 2—4 are cis-trans-isomers, which can not be separated by the
experimental technique because of the configuration.
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rhamnopyranosyl-(1—2)-[6-O-acetyl-B-D-glucopyra-
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pyranosyl presenegenin 28-O-B-D-xylopyranosyl-
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[6-O-acetyl-B-D-glucopyranosyl-(1—3)]-[4-O-(E/Z)-
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Fig. 1 Chemical structures and key HMBC correlations of compounds 1—4

1 {XE5HH

Bio-Rad FTS-135 MLIAMGIEIN 2L (KBr J
) UV2401 PC 4] WAy 6 EETE: VG AUTO
Spec3000 Jit i {% ; Finnigan MAT90 Jii i% 1% ;
BrukerDRX-500 #ZBEALIRANL; #T (A% FE L (80~100
200~300. 300~400 H, &) ;s 2

OREER GF R E L) D AR R KL RP-18
(40~60 pm, Merk); Sephadex LH-20 (Amersham
Pharmacia Biotech AB SE-751 84 Uppsala Sweden);
HPD100 KALBAE Cili AR Bl 25 Bty A PR 22 7D
HPLC 774 (Agilent, Zorbax SB-Cig, 150 mmX 4.6
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SB-Cig, 250 mmX9.4 mm, 5 pum).
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F1 L&Y 1~4 8 C-NMR #4E (125 MHz, CsDsN)
Table1 3C-NMR spectral data of compounds 1—4 (125 MHz, CsD;N)

DA 1 2 3 4 DA 1 2 3 4
1 443t 443t 443t 442¢ | 2" 72.8d 73.6/73.4d 73.4/73.0d 73.4/73.2d
2 704d 704d 704d 704d | 3" 85.5d 82.5/82.7d 82.4/83.1d 82.3/83.2d
3 86.1d 86.1d 862d 86.1d | 4" 72.4d 74.3/74.2d 74.4/74.1d 74.5/74.2d
4 529s 529s  53.0s 529s || 5" 72.0d 71.1d 71.2/71.0d 71.1/71.0d
5 526d 525d 525d  525d |6 169q 16.9/17.0 q 16.7/16.9 q 16.9/17.1 q
6 215t 214t 215t 214t | Rha-1" 101.3d 101.7d 101.6d 101.3/101.2d
7 33.8t 338t 337t 337t | 2™ 72.0d 71.9d 71.9d 71.9d
8 412s 412s 412s 412s | 3™ 72.4d 72.3d 72.4d 72.4d
9 493d 494d 493d 493d | 4" 84.7d 84.6d 84.7d 84.7d
10 37.1s 37.1s  37.1s 37.1s | 5™ 68.4d 68.7d 68.6d 68.6d
11 235t 237t 236t 236t | 6™ 18.7q 18.7/18.8 q 18.8q 18.8 q
12 1279d 1279d 128.0d 1279d | Xyl-1"" 107.3d 107.3d 107.3d 107.3d
13 1389s 139.0s 1389s 1389s | 2" 76.1d 76.1d 76.1d 76.1d
14 469s 471s 47.1s 47.0s || 3" 78.7d 78.7d 78.7d 78.7d
15 246t 24.6 t 24.6 t 245t | 4" 70.9d 70.9d 70.7d 70.9d
16 240t 241t 241t 240t | 5" 675t 67.4t 675t 67.5t
17 48.0 s 48.1s  48.1s 48.0s | Gle-1"" 105.6d 105.7/105.5d 105.6/105.5d 105.6/105.5d
18 42.1d 42.1d 420d 42.0d | 2" 75.0d 75.1d 75.0d 75.1/75.0d
19 454t 455t 4541 453¢ | 3" 78.6d 78.3d 78.3d 78.4d
20 30.8s 30.8s  30.8s 30.7s | 4" 71.6d 71.7/71.3d 71.6/71.2d 71.6/71.2d
21 338t 339t 338t 337t | 5" 78.6 d 75.3d 75.2d 75.2d
22 323t 324t 324t 323t | 6" 62.7t 64.0t 64.0t 63.9/64.1t
23 181.1s 181.0s 181.2s 180.9s | CH;CO 170.9/171.1 s 170.9/171.1s  170.9/171.1 s
24 14.3s 142s 143s 143s | CH;CO 20.9q 20.921.0 q 20.9/21.0 q
25 17.5s 175s 17.6s 17.5s | cinnamonyl-1’ 165.9/166.7s  165.9/166.8 s 165.5/166.6 s
26 18.8s 18.9s 18.9s 188s | 2 117.2/116.4d 117.0/116.3d 118.5/117.8d
27 64.4t 645t 645t 645t | 3’ 143.2/145.0d 144.3/145.6d 144.7/145.7d
28 176.8s 176.6s 176.7s 176.7s | 1" 127.9/127.6 s 128.1/127.9s  130.5/130.4 s
29 33.1s 33.1s  33.1s 33.1s || 2" 133.1/130.4d 115.1/111.2d  109.4/106.4 d
30 240s 241s  24.1s 24.1s | 3" 114.1/114.8d  149.5/150.1 s 153.3/154.1s
Gle-1' 1054d 1053d 1053d 1054d | 4" 161.1/162.0s  151.3/152.2s  140.3/141.0 s
2' 753d 753d 753d 753d | 5" 114.1/114.8d  111.7/112.2d  153.3/154.1 s
3 784d 782d 782d 78.1d | 6" 133.1/130.4d 125.8/123.4d 109.4/106.4 d
4' 71.6d 71.7d 71.6d 71.6d | 3"-OCH; 56.1/56.4 q 56.3 q
5! 784d 783d 783d 78.4d | 4"-OCH; 55.3/55.4q 55.9/56.1 q 60.6/60.7 q
6 62.6t 62.8t 62.7t 62.7t | 5"-OCH; 56.3q
Fuc-1" 948d 947d 946d 94.6d
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£2 LAY 1~4 49 "H-NMR £3E (500 MHz, CsDsN)
Table 2 'H-NMR spectral data of compounds 1—4 (500 MHz, CsDsN)

{02 1 2 3 4
2 4.71 (1H, brs) 4.71 (1H, m) 471 471
3 460 (1H,d,J=32Hz)  4.62 (1H, brs) 4.61(1H,d,J=3.0 Hz) 4.61 (1H, brs)
5 2.07" 2.10° 2.10° 2.10°
12 5.79 (1H, m) 5.79/5.82 (1H, brs) 5.79/5.81 (1H, brs) 5.78/5.81 (1H, brs)
18 320(1H,dd,J=14.0,40Hz) 3.19/321(1H,dd,J=14.0,40Hz) 3.19/322(1H, dd,J=14.0,4.0 Hz) 3.19/321 (1H, dd,J = 14.0,4.0 Hz)
24 1.95 (3H, s) 1.96 (3H, s) 1.93 (3H, s) 1.95 (3H, s)
25 1.55 (3H, s) 1.56 (3H, s) 1.54 (3H, s) 1.55 (3H, s)
26 113 3H, 5) 1.13 3H, s) 1.13 (3H, s) 1.12 (3H, s)
27 378 (1H,d,J=12.0Hz), 3.79 (1H, brd, J=10.7 Hz), 405" 3.80 (1H, d,J=11.2Hz), 4.06" 3.78 (1H,d,J=11.2 Hz), 4.05"

4.04 (1H, d, J=12.0 Hz)
29 0.75 GH, s) 0.75/0.73 (3H, s) 0.77 3H, s) 0.75/0.74 (3H, s)
30 0.87 GH, s) 0.90/0.89 (3H, s) 0.92/0.90 (3H, s) 0.90/0.89 (3H, s)
Gle-1' 5.06 (1H, d,J=7.7 Hz) 5.05(1H, d, 7.5 Hz) 5.01° 5.02°
6 431°,4.48" 430 (1H, dd, J = 2.0, 5.0 Hz), 428 (1H, dd, J = 2.0, 5.0 Hz), 4.30 (1H, dd, J = 11.8, 5.0 Hz),
448" 445" 4.48 (1H, dd, J=11.8, 2.0 Hz)
Fuc-1" 6.05 (1H, d, J=8.1 Hz) 6.14/6.19 (1H,d,J=8.1Hz)  6.14/6.17 (1H,d,J=8.0Hz)  6.14/6.18 (1H, d, J = 8.0 Hz)
6" 1.39 (3H, d, J=6.2 Hz) 133/1.37 (3H,d,J=63Hz) 133 (3H,d,J=6.0 Hz)/ 1.33/1.38 (3H, d, J= 6.2 Hz)
1.38 (3H, d, J=5.8 Hz)
Rha-1"" 6.42 (1H, brs) 6.40/6.51 (1H, brs) 6.41/6.52 (1H, brs) 6.40/6.50 (1H, brs)
6" 1.67 (3H, d, J = 6.0 Hz) 1.76 (3H, d, J= 6.1 Hz)/ 1.72 3H, d, J= 5.8 Hz)/ 1.73 3H, d, J = 6.0 Hz)/
1.80 (3H, d, J=5.9 Hz) 1.77 (3H, d, J=5.9 Hz) 1.78 (3H, d, J=5.9 Hz)

Xyl-1"" 5.01 (1H, d,J=6.7 Hz) 5.01 (1H, d, J=6.8 Hz) 5.01° 5.02°
Gle-1"" 5.11(1H, d,J=17.7 Hz) 5.08 (1H,d,J=7.5Hz)/5.09"  5.027/5.03" 5.04°/5.06 (1H, d, J = 7.5 Hz)
6" 429", 446 4.70%,5.00° 4.67,5.01" 4.69",5.01"
Ac 2.06 (3H, s) 2.05/2.07 (3H, s) 2.02/2.06 (3H, s)

cinnamonyl-2'

5.88 (1H, d,J= 13.1 Hz)/
6.47 (1H, d,J = 15.8 Hz)

3 6.66 (1H, d,J= 13.1 Hz)/
7.83 (1H, d,J = 15.8 Hz)

2" 7.94/7.37 (1H, d,J = 8.7 Hz)

3" 6.96 (1H, d,J = 8.7 Hz)

5" 6.96 (1H, d, J= 8.7 Hz)

6" 7.94/7.37 (1H, d,J= 8.7 Hz)

3"-OCH;,

4".OCH,4 3.60/3.65 (3H, s)

5"-OCHj;

6.01 (1H, d,J=13.2 Hz)/
6.52 (1H, d, /= 15.8 Hz)

6.62 (1H, d, /= 13.2 Hz)/
7.88 (1H, d, /= 15.8 Hz)

7.46/7.08 (1H, d,J = 2.0 Hz)

6.92 (1H, d,J = 8.5 Hz)
7.40/7.05 (1H, dd, J=8.1,2.0 Hz)
3.85/3.79 (3H, 5)

3.70/3.74 (3H, 5)

5.94 (1H, d, J= 12.5 Hz)/
6.57 (1H, d, J=15.8 Hz)

6.81 (1H, d,J=12.5 Hz)/
7.84 (1H, d,J=15.8 Hz)

7.39/6.78 (1H, s)

7.39/6.78 (1H, 5)
3.82/3.78 (3H, 5)
3.84/3.88 (3H, 5)
3.82/3.78 (3H, 5)

*E IS E

&

*Overlapping with other signals

WA 2 £ 301741 LR L&) 3 A1 2 1) NMR
Him (R 1. 2) K, WESHILEHE, HE
G 3 PR A N 4 4 B RS 2 A4
AR, WA EERM GRS EE N
37 4n- AR EE RREIBESE, A DA ) R 1) B
{AfEfe, Sad 2 55—+, HEE HPLC 4>
B IVEAT T PrLL, AW 3 it nT SE

3-O-B-D- %] % i BE 38 B B AT JC 28-0-B-D- AR B 3 -
(1-4)-a-L- R 2Bl H-(1-2)-[6-0- L Bk He-B-D- 7 24
B -(153)]-[4-0-(E/Z)-3",4"- — W48 H Pk
BE]-B-D-7 BEWEHERE, &N (E/Z)-PHRIE & T B,

&Y 4: BOKR: &5t HR-FAB-MS
BT T m/z 1 527.428 5 [M—H] GHFEAH
1527427 0, 5+ T2 CrsH07054)« IR vk (em): 3 425,

max
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2930, 1720, 1 636, 1 259, 1 050, AHX}2> 7 i & LAk
“W 2 2 60, (14N LLEAL A1 4 F 2 (IARZ LA K&
W, WESHILTFAHRE, HREEY 4 PiER s
PEPEIE 4 A7 I REEBRSE A 3 AN AR, SRR
AL T AN, RTHER Y 37,4757 - = A
PIRERESE, Ht & DU AR B A e, Stk
&) 2 15 —FE, F RP-18 K1 HPLC 4% 4> Bt L
AL IF LA, A5 ) 4 S5 n) %558k 3-0-B-D-
2 B LA S A G 28-0-B-D- AWK -(1—4)-a-L-
B 25 o I -(152)-[6-0- £ Bt 3 -B-D- % % Hif It -
(1—3)]-[4-0-(E/Z)-3" 4" 5"- = I 48 3 [A B2 Bk 3 )-pB-
DA EEREIERE, A (E/Z)-DimiE AT F.
WE 2~4 BRI R R3], 7
WEE S e S P T RE & R A BAR,
HAR G R — e R B B AR N, 4246
ZAF)5, BUATIE A0 HPLC (Cig#E) #4502
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