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Isolation of Two Steroids and a Triterpenoid from
the Roots of Potentilla discolor
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Abstract — Three compounds (1-3) were isolated from the roots of Potentilla discolor (Rosaceae). The structure of compounds
1-3 were elucidated as stigmast-5-en-3-ol (B-sitosterol, 1), 2,19a-dihydroxy-2-oxo-urs-1,12-dien-28-oic acid (fupenjic acid, 2),
3-O-B-D-glucopyranosylstigmast-5-en-3-ol (B-sitosterol -D-glucopyranoside, 3) based on physical and spectroscopic data.
BC-NMR assignments were completed by 2D-NMR technique. The three compounds were firstly isolated from Potentilla dis-

color.
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Ag=e] 42 JASCO DIP-360 Digital Poarimeter® 2
3lHt IR spectrume Bomem MB-100 FT-IR
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Fig. 1. Structure of compounds 1-3 isolated from the roots of Potentilla discolor.
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B-Sitosterol (1) — mp 138-140°, [a],” —37° (MeOH, ¢
=0.100), IR v,_,. (KBr) cm ' 3400 (broad, OH), 1465
(CH,), 1380 (CHj;), 790-840 (trisubstituted double bond);
'H-NMR (500 MHz, CDCl,): & 0.71 (3H, s, H-18), 0.84
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(3H, d, J=7.0 Hz, H-26), 0.86 (3H, d, J=7.0 Hz, H-27),
0.87 (3H, t, J=7.5 Hz, H-29), 0.95 (3H, s, /J=6.5 Hz, H-
21), 1.03 (3H, s, H-19), 3.55 (1H, m, 3-OH), 5.37 (1H,
d-like, H-6; C-NMR (125.5 MHz, CDCl,): Table I;
EIMS (m/z, rel. int.): 414 (M~ of B-sitosterol, 100), 329
(29), 303 (45), 289 (20.9).

Fupenjic acid (2) — mp 189-190°, [a],™ +45.6°
(MeOH, ¢=0.16), HRMS, Found m/z 484.3164; Calcd for
M’, C;H,,05: 484.3187. UV 1. (MeOH) nm: 271 (log €
=4.04). IR v, (KBr) em ' 3420 (broad, OH), 484 1690,
1670 (COOH, conjugated C=0), 1640 (C=C); 'H-NMR
(500 MHz, CD;0OD): 0.83 (3H, s, H-26), 0.97 (3H, d,
J=7.0 Hz, H-30), 1.13 (3H, s, H-24), 1.24 (3H, s, H-29),
§ 125 (3H, s, H-23), 1.26 (3H, s, H-25), 1.29 (3H, s, H-
27), 2.58 (1H, s, H-18), 5.41 (1H, t-like, H-12), 6.37 (1H,
s, H-1); "C-NMR (125.5 MHz, CDCL,): Table I; EIMS
m/z (rel. int.): 484 (40, M"), 438 (92), 366 (52), 201 (25),
151 (43), 146 (52), 55 (base peak);

B-Sitosterol B-D-glucopyranoside (3) — White crystal,
mp 270-272°, IR v,,.. (KBr) cm™ ' 3400 (broad, OH),
1465 (CH,), 1380 (CH;), 790-840 (trisubstituted double
bond); 'H-NMR (500 MHz, CDCl,+DMSO0-d,) §: Sterol
moiety-0.67 (3H, s, H-18), 0.80 (3H, d, J=7.0 Hz, H-26),
0.81 (3H, d, J=7.0 Hz, H-27), 0.83 (3H, t, J=8.0 Hz, H-
29), 0.89(3H, d, J=6.5 Hz, H-21), 0.97 (3H, s, H-19),
5.31 (1H, t-like, H-6), sugar moiety-4.24 (1H, d, J=7.5
Hz, H-1"), 2.95 (1H, tlike, H-2"), 3.16 (1H, m, H-3"), 3.10
(1H, m, H-4", 3.09 (1H, m, H-5'), 3.49 (1H, dd, J=11.5,
3.5Hz, H-6'), 3.67 (1H, dd, J=3.5, 11.5 Hz, H-6"); "C-
NMR (125.5 MHz, CDCl;): Table L
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Table 1. "C-NMR spectral data of compounds 1-3 (125.5
MHz)

C 1 (CDCL) 2 (CD,0D) 3 (CDCl,+DMSO-dj)
1 37.3 (9 128.6 (d) 37.3 (¥)
2 31.7 (9 143.7 (s) 29.8 ()
3 71.8 (s) 201.0 (s) 77.6 (s)
4 42.3 (1) 43.9 (s) Overlapped
5 140.8 (s) 53.7 (d) 140.9 (s)
6 121.7 (d) 18.7 (¢) 121.6 (d)
7 319 (9 32.6 (9 31.9 (¥)
8 31.7 (s) 38.4 (s) 31.9 (s)
9 50.2 (d) 42.7 (d) 50.1 (d)
10 36.5 (s) 41.6 (s) 36.7 (s)
11 21.1 (¥) 23.7 (2) 21.1 (¥)
12 39.8 () 128.0 (d) 39.9 (9
13 42.3 (s) 138.4 (s) 423 (s)
14 56.8 (d) 40.6 (s) 56.7 (d)
15 24.3 (f) 28.2 (¥ 243 (¥)
16 28.2 () 253 (2) 28.2 ()
17 56.1 (1) 47.8 (s) 56.0 (¢)
18 11.9 (¢) 53.0 (d) 12.1 (g9)
19 194 (¢9) 73.0 (s) 19.5 (¢9)
20 36.2 (d) 41.3 (d) 36.0 (d)
21 18.8 (¢9) 26.0 () 19.0 (¢)
22 34.0 (¥) 37.4 (9 36.0 (9
23 26.2 (1) 27.4 (q) 26.1 (1)
24 459 (d) 21.8 (9) 45.7 (d)
25 29.2 (d) 19.5 (g) 29.3 (d)
26 19.1 (¢) 16.1 (g) 194 (¢)
27 19.8 (9) 24.5 () 19.5 (g9)
28 23.1 (¥) 184.0 (s) 23.1 (¥)
29 12.0 (¢) 27.1 (g) 12.2 (¢)
30 17.3 (¢)
1 101.4 (d)
2 73.9 (d)
3 77.1 (d)
4 70.6 (d)
5 773 (d)
6 61.6 (¥
Bk elabol slal 358) IS el 2

o} 3HE 12 IR spectrumS Z43811S Wl 3400 cm o]
X OH7], 1465 cm™ 'ollA CH,7], 1380 cm 'ellA] CH,7] &
790-840 cm ™'l A3k o] F 4TS BRI 5= 9l o] 3}
& 9] "H.NMR 2HEHLE EXF O 7 AH Ro|EY]
tertiary methyl7]ell 71213k 18-CH,<] § 0.71 2 19-CH,<]
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olX YeRsTE o] g5tEo] Bsnosteroli AHgong
A E5 29 v walg 2 2 "C-NMR spectral dataS
Table 1o YER AT} ©] assignment®] Z 3= DEPT, 'H-
'H COSY-, HMQC NMR spectral dataol] ©Jall E1¥ Zo]
o 2322, 3}3E 12 stigmast-5-en-3-0l 79| B-
sitosterol® EAE o EAA O 2 S Ve E dle
campesterol?} stigmasterok> LERFA] 9EtT),

31 25 IR 2FEHA 3420 cm ™ '9ll4 OHS}E 1670
cm ‘ol A] q,B-unsaturated carbonyl”7] & H gt} & PC-
NMR 2~HEFA 25 30719] 935 Boer g 33
E 10] EZE2AYS vttt 94, 'H-NMR =&
HollA 27 TR e HaE BAem o] F § 0.97¢14]
Uehd 713+ doubleZ 8 (J=7.0 Hz)st] AzEom
2 o] 3IgtE-2 ursane”| triterpeneS & 5 AUATH Al
31 olefinic proton®©] & 541014 triplet®.2 2=t

o]AL& H-1201H, & 3}}+9] olefinic proton®©] § 63714
singlet® WERSTE o2 $F ZREA Q1 NMR spectral data®]
HEZRE A-IZ]= diosphenol X2|2 FHoUS F=3}
Atk "CNMR 2 E-ME F 7j9] o1F Al 719
3§ 128.6, 143.72 128.0, 13849014 HAZL AL, o,p-
unsaturated ketone®] A€ =7} § 201.0904 vreRton,
C-289] carboxyl =7} § 184.00014 BZ=ch. Lwkzlo
2 A} 2] Eo = AF 19a-hydroxyursane-type
triterpene®] YERAL T8-0] A-F2]olE 2,3-dihydroxy”]7}
ZA81= tritperpeneq] 7571 2T 19-0H7F § 73.0
oA FFEFAeW C-1, C-2 & C-37} § 1286, 143.7 &
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< SRt 1B, s 2= 2,190-dihydroxy-
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acids 23k vt JJom & stadt mp 2 (a2 wrel &
Al ong 35HE 32 2,190-dihydroxy-2-oxo-urs-1,12-
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SRHE 32 NMR S4A] CDCLYl 837 £4] 29ke
B2 CDCly+DMSO0-d°] &v Tollx S4sisich. A3ad
of YFERNSIZ=] 18-CH.2} 19-CH,7} Z}2} singlet® § 0.67
7 0.80914] YERFAL 29-CH,7} triplet® § 0.83914 YER
Yol 21-CH,, 26-CH, 2 27-CH7F 5 doublet= & 0.89,
0.80, 0.81014 A= o] F ele] wd =7t yepgtoen
2 o] 3igte2 tHECE R FE5HUT. 283
H-601 7118k § 5.31°] B-sitosterol®] olefinic proton® 2 A}
ZY=E ). B F45-2] anomeric proton®] § 4.24°04 AT
4=(coupling constant)’} 7.5 Hz& UFERGTE PC-NMR 2%
E-oX% B-D-glucopyranosedll 71218+ data7} Table IellA]
o} 7Fo] Zb assignment™] AT} :131 =2, 35HE 32 B-
sitosterol B-D-glucopyranoside® FZ%| B2 £& 2|9 PC-
NMR spectral data®} H]wsto] 2+ °]K] SR X = Table 1
o JERHATEY 313HE 32 B-sitosterol B-D- glucopy-
ranoside®] 873 #tol AABIRNOLERE o] =S 3-0-p-

D-glucopyranosylstigmast-5-en-3-ol 32| 3}5H& i A5}

%t} 3 Wang 50| Potentilla chinensis A 5% 2]
tr1terpen01d9} Li 5% Potentilla multicaulis\X 9 &
9] triterpenoid A3H-S F-E|3t ¥} T} B, Jang & o Nz
Potentilla discolorol| 4] rosamultin, tetracendroside B, 4-O-
methylellagic acid 3-O-a-L-rhamnopyranoside, vanillic acid
4-O-B-D-glucopyranosideE 2|k v} 121} £ Aol A
1 359 e FEAFAAM Ao g Hed 5
3hEolt}. 53| fupenjic acide SA|7FA] Potentilla & 21 &
oA AHeoF Held sighEolt).
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