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Chemical constituents of Patrinia villosa
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Abstract: Objective To study the chemical constituents of Patrinia villosa. Methods Compounds were isolated by a combination
of various chromatographic techniques including column chromatography over macroporous resin, Sephadex LH-20, and
reversed-phase HPLC. Their structures were elucidated by physiochemical property and spectral analysis. Results Fourteen
compounds were isolated and identified as isololiolide (1), citroside A (2), grasshopper kectone (3), (£)-4-Hydroxy-3,3,5-trimethy1-4-
(3-oxobut-1-en-1-yl)-cyclohexan-1-one (4), bluemenol A (5), pubinernoid A (6), robinin (7), puerarin (8), 5-(1"-hydroxyethyl)-methyl
nicotinate (9), 2-[4-(3-hydroxypropyl)-2-methoxyphenoxy]-propance-1,3-diol (10), 1-O-(B-D-glucosyl)-2-[2-methoxy-4-(3-hydroxypropyl)-
phenoxy]-propan-3-ol (11), dihydrosinapyl alcohol (12), 3,5-dimethoxyl-4-hydroxyl-phenylpropanol-9-O-B-D-glucopyranoside (13),
and 2-phenylethy-a-L-arabinopyranosyl-(1"—6")-p-D-glucopyranoside (14). Conclusion All compounds are isolated from the plants
of Patrinia Juss. for the first time.

Key words: Patrinia villosa (Thunb.) Juss.; isololiolide; citroside A; bluemenol A; pubinernoid A; robinin; puerarin
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grasshopper ketone (3). (F)-4-hydroxy-3,3,5-trimethy1-
4-(3-oxobut-1-en-1-yl)-cyclohexan-1-one (4) bluemenol
A (5). pubinernoid A (6). H#f%% (robinin, 7). &
F 2 (puerarin, 8) . 5-(1"-hydroxyethyl)-methyl nicotinate
9.
propane-1,3-diol

2-[4-(3-hydroxypropyl)-2-methoxyphenoxy]-
(10 ) . 1-O-(B-D-glucosyl)-2-[2-
methoxy-4-(3-hydroxypropyl)-phenoxy]-propan-3-ol
(). —&JF 8 (12). 3,5-dimethoxyl-4-
hydroxyl-phenylpropanol-9-O-B-D-glucopyranoside
(13 ). 2-phenylethyl-a-L-arabinopyranosyl-(1"—6")-p-
D-glucopyranoside (14). FTA AN EH RN
JERE T AT E
1 XFES5HH

Bruker ARX 400 MHz % 3% #= 3 it 1%
( Bruker A7), TMS YEWN#5); Bruker micro-Q-Tof
3 HE X (Bruker A, Jii1:); Waters Pro 150
Tl 8 R ROBAH A (Waters A F], JE[ED; YMC
ODS-A il % (6384 (250 mm X 10 mm, 5 pm); YMC
ODS-A a4 (150 mm X 4.6 mm, 5 pm).

ek (100~200 H, 200~300 H). #
JA B H (300~400 HD\ GFosy (5 BV
1.J7); ODS FE a0k (60~80 pum, 45 [F Merck);
Sephadex LH-20 (20~100 pm, %[ Pharmacia Fine
Chemical HPRAT); AB-8 KFLWLFIM IR (RS
RMHRRIBA IR AT

FI A0 B 248 T AR AR rh 250 24 ]
28 e R T b K S T M Ol B AR WO
Patrinia villosa (Thunb.) Juss..
2 RIS NE

PB4 5 15 kg, Lh 70% CRERIFHZHL 3
O BER 2 h, G IFERIBOE, SRR IS IR A1 2R
B 1 kgo PAIE R KV 5 R FLIR BB I A (1%
SrEL, AKRUHAEKA 10%. 30%. 50%. 95% M
BRREVEME . Lrh 50% 4WEES 7y (100 g) LA
Wb By, SO7-FEE (100 1—1: 1) BhREvEmE, 73
F4Y Fr. 1~10. Hrp Fr. 3 ik ODS FFcH: (3%
PAHIEE-/K (10%~90%) KR EEUE A3 5] 4 M) Fr.
3-1~3-4, Fr. 3-4 23 Sephadex LH-20 ¥ {3 /3 55
733 4 NS> Fr. 3-4-1~3-4-4, Fr. 3-4-4 J@id %
HPLC 581{k&4 1 (10 mg). Fr. 3-2 i IT
O A, S B (100 1 0—~0 1 100) B
Velifg ) 5 AN Fr. 3-2-1~3-2-5, Fr. 3-2-4 il
HPLC /> B35 &Y 2 (12 mg). 3 (10 mg). 4

(10 mg); Fr. 3-2-5 @i HPLC 4 B 2L 54 5
(14 mg). 6 (9mg). 7 (10 mg). 8 (20mg). Fr.
4 @ik ODS JFBA a1 DL EE-/K (10%~60%)
RSN, JLA3 3] 4 NS Fr. 4-1~4-4; Fr. 4-1
JH ik HPLC 70 #1525 9 (6 mg)+ 10 (9 mg).
11 (18 mg); Fr. 4-2 ik HPLC 2r &1 214k 59
12 (11 mg). 13 (10 mg); Fr. 4-3 it HPLC 4
AT 14 (5 mg).
3 HFHEE

&M 1: AR (FED. 10%60 R F 5
SO R0, 'TH-NMR (400 MHz, DMSO-ds) o:
2.29 (1H, dd, J = 13.3, 2.5 Hz, H-2a), 1.62 (1H, m,
H-2b), 4.08 (1H, tt, J = 11.2, 4.2 Hz, H-3), 1.87 (1H,
m, H-4a), 1.41 (1H, m, H-4b), 5.78 (2H, brs, H-8),
1.18 (3H, s, H-10), 1.38 (3H, s, H-11), 1.67 (3H, s,
H-12); “C-NMR (100 MHz, DMSO-d) 6: 34.7 (C-1),
47.4 (C-2), 63.0 (C-3), 49.7 (C-4), 86.4 (C-5), 170.9
(C-7), 112.3 (C-8), 181.8 (C-9), 26.2 (C-10), 29.7
(C-11), 24.6 (C-12). LA_E-Xdhs 5 SClkpE Ok A —
], WEEEY 1 R G

& 2. AOIERAR (HED, 10%ME%
(R R4, 'TH.NMR (400 MHz,
DMSO-dg) 6: 1.78 (1H, d, J = 10.0 Hz, H-2), 1.17
(1H, dd, J = 10.0, 6.5 Hz, H-2), 4.14 (1H, m, H-3),
237 (1H, d, J = 11.5 Hz, H-4a), 1.21 (1H, dd, J =
11.5, 6.5 Hz, H-4b), 5.85 (1H, brs, H-7), 2.11 (3H, s,
H-10), 1.04 (3H, s, H-11), 1.27 (3H, s, H-12), 1.32
(3H, s, H-13), 4.34 (1H, d, J = 7.5 Hz, H-1"), 2.90 (1H,
m, H-2"), 3.14 (1H, m, H-3'), 2.99 (1H, m, H-4"), 3.05
(1H, m, H-5", 3.61 (1H, m, H-6a’), 3.36 (1H, m,
H-6b"); PC-NMR (100 MHz, DMSO-dq) d: 35.5 (C-1),
492 (C-2), 61.1 (C-3), 46.0 (C-4), 77.0 (C-5), 117.5
(C-6), 210.7 (C-7), 99.9 (C-8), 197.6 (C-9), 26.3
(C-10), 31.8 (C-11), 29.1 (C-12), 26.4 (C-13), 96.9
(C-1), 73.7 (C-2)), 774 (C-3"), 702 (C-4), 76.7
(C-5), 61.1 (C-6"). Lh_EXu¥i 5 ScikafE A —
2, WMEwtEY 2 N citroside A

WA 3: OERIRE S (R, 10%0% 1R
B (0 40 (0, "H-NMR (400 MHz, DMSO-d;)
5: 1.81 (1H, m, H-2a), 1.19 (1H, m, H-2b), 4.03 (1H,
m, H-3), 2.04 (1H, m, H-4a), 1.23 (1H, m, H-4b), 5.75
(1H, brs, H-7), 2.10 (3H, s, H-10), 1.05 (3H, s, H-11),
1.26 (3H, s, H-12), 1.30 (3H, s, H-13); "*C-NMR (100
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MHz, DMSO-dg) d: 35.6 (C-1), 49.3 (C-2), 62.0 (C-3)
49.6 (C-4), 70.6 (C-5), 118.7 (C-6), 209.2 (C-7), 99.6
(C-8), 197.6 (C-9) 26.1 (C-10), 31.6 (C-11), 28.7
(C-12), 30.4 (C-13) o« LA F&5df b5 Sciika i B A —
H, Wb 5Y 3 M grasshopper ketone.

WEY 4: TRy CRED, 10%M60 R & 4
MR, HETHE. RS
'H-NMR (400 MHz, DMSO-d;) d: 2.74 (1H, dd, J =
13.6, 2.1 Hz, H-2a), 1.75 (1H, dd, J = 13.3, 2.1 Hz,
H-2b), 2.35 (1H, m, H-4a), 2.04 (1H, m, H-4b), 1.64
(1H, m, H-5), 6.87 (1H, d, J = 16.1 Hz, H-7), 6.29
(1H, d, J = 16.1 Hz, H-8), 2.26 (3H, s, H-10), 0.91
(3H, s, H-11), 0.86 (3H, s, H-12), 0.79 (3H, d, J= 6.1
Hz, H-13); “C-NMR (100 MHz, DMSO-dq) &: 42.7
(C-1), 51.0 (C-2), 210.0 (C-3), 44.5 (C-4), 35.5 (C-5),
76.9 (C-6), 150.5 (C-7), 131.1 (C-8), 197.8 (C-9), 27.1
(C-10), 24.4 (C-11), 24.4 (C-12), 15.9 (C-13) LA %
5 SCHRRED 8, M et A 4 4 (E)-4-hydroxy-
3,3,5-trimethy1-4-(3-oxobu-1-en-1-yl)-cyclohexan-1-one.

&M s meiRY CHEED,  10%0m B
W (0 AR {0, "H-NMR (400 MHz, DMSO-dg)
2.35 (1H, d, J = 16.7 Hz, H-2a), 2.06 (1H, d, J = 16.7
Hz, H-2b), 5.78 (1H, brs, H-4), 5.69 (1H, d, J = 15.7
Hz, H-7), 5.64 (1H, d, J =15.7 Hz, H-8), 4.18 (1H, d,
J = 6.4 Hz, H-9), 1.11 3H, s, H-10), 0.92 (3H, s,
H-11), 0.91 (3H, s, H-12), 1.81 (3H, d, J = 1.2 Hz,
H-13); “C-NMR (100 MHz, DMSO-dq) d: 40.9 (C-1),
49.4 (C-2), 197.3 (C-3), 125.5 (C-4), 164.4 (C-5), 77.8
(C-6), 135.9 (C-7), 127.9 (C-8), 66.1 (C-9), 24.1
(C-10), 23.0 (C-11), 24.0 (C-12), 19.0 (C-13). LA L%k
P ook R AR 8, MR A Y 5N
bluemenol A.

EW6: AETERMA (FED. 10%0 %
Frtils B 20(%; "H-NMR (400 MHz, DMSO-d;)
5: 1.63 (1H, dd, J = 13.4, 3.9 Hz, H-1), 1.41 (1H, m,
H-1), 4.99 (1H, m, H-2), 2.29 (1H, dt, J = 13.2 Hz,
H-3a), 1.87 (1H, dt, J = 13.2 Hz, H-3b), 5.77 (1H, brs,
H-6), 1.37 (3H, s, H-9), 1.19 (3H, s, H-10), 1.63 (3H,
s, H-11); “C-NMR (100 MHz, DMSO-dg) J: 46.6
(C-1), 64.9 (C-2), 45.3 (C-3), 86.5 (C-4), 183.1 (C-5),
112.1 (C-6), 171.1 (C-7), 35.7 (C-8), 26.2 (C-9), 30.5
(C-10), 26.8 (C-11). LA EXdh 5 SciripaE™ 5,
Wk e A4 6 24 pubinernoid A

WEY 7 BOLEEHAR (FED. 10%06h 5%
el e R, W THE. CESHA; K
Ab 365 nm FREEEIG, FERAHEA RIS
#); "H-NMR (400 MHz, DMSO-d¢) &: 6.44 (1H, d, J =
2.2 Hz, H-6), 6.78 (1H, d, J = 2.2 Hz, H-8), 8.08 (2H,
d, J = 8.8 Hz, H-2', 6"), 6.86 (2H, d, J = 8.8 Hz, H-3',
5'),5.34 (1H, d, J= 7.7 Hz, H-1"), 3.38 (1H, m, H-2"),
3.56 (1H, m, H-3"), 3.58 (1H, m, H-4"), 3.39 (1H, m,
H-5"), 3.60 (1H, m, H-6a"), 3.26 (1H, m, H-6b"), 4.39
(1H, d, J = 1.6 Hz, H-1""), 3.29 (1H, m, H-2""), 3.40
(1H, m, H-3"), 3.08 (1H, m, H-4"), 3.62 (1H, m,
H-5""), 1.05 (1H, d, J = 6.1 Hz, H-6""), 5.54 (1H, d,
J=1.6 Hz, H-1"""), 3.84 (1H, m, H-2""""), 3.63 (1H, m,
H-3""), 3.30 (1H, m, H-4""), 3.35 (1H, m, H-5""),
1.12 (1H, d, J= 6.1 Hz, H-6"""); '*C-NMR (100 MHz,
DMSO-dg) §: 157.0 (C-2), 133.6 (C-3), 177.6 (C-4),
160.8 (C-5), 99.3 (C-6), 161.6 (C-7), 94.6 (C-8), 156.0
(C-9), 105.6 (C-10), 120.7 (C-1"), 131.0 (C-2'), 115.1
(C-3"), 160.1 (C-4"), 115.1 (C-5"), 131.0 (C-6'), 101.9
(C-1"), 71.1 (C-2"), 73.6 (C-3"), 70.4 (C-4"), 73.0
(C-5"), 65.2 (C-6"), 100.0 (C-1""), 70.6 (C-2'"), 70.1
(C-3"), 71.9 (C-4), 68.0 (C-5""), 17.9 (C-6""), 98.4
(C-1""), 69.8 (C-2"""), 70.3 (C-3""), 71.6 (C-4"""), 68.2
(C-5""), 17.9 (C-6""). LA bEcii 5 ek 5k
—5, KSR A 7 MR R .

WY 8: AL EILMAK (FHED, 10%0h R
FEE RO ST HE. RS 455 365
nm NGOG, ol g SRR .
'H-NMR (400 MHz, DMSO-ds) J: 8.34 (1H, s, H-2),
7.94 (1H, d, J = 9.0 Hz, H-5), 6.99 (1H, d, J = 9.0 Hz,
H-6), 7.39 (2H, d, J = 8.4 Hz, H-2', 6"), 6.80 (2H, d,
J =84 Hz, H-3', 5"), 4.82 (1H, d, J = 9.9 Hz, H-1"),
3.28 (1H, m, H-2"), 3.59 (1H, m, H-3"), 3.63 (1H, m,
H-4"), 3.92 (1H, m, H-5"), 4.05 (1H, m, H-6a"), 3.58
(1H, m, H-6b"); "*C-NMR (100 MHz, DMSO-dj) :
152.6 (C-2), 123.0 (C-3), 174.9 (C-4), 126.2 (C-5),
115.0 (C-6), 161.1 (C-7), 112.7 (C-8), 157.1 (C-9),
116.8 (C-10), 122.5 (C-1'), 130.2 (C-2'), 115.0 (C-3"),
157.2 (C-4"), 115.0 (C-5"), 130.2 (C-6), 78.8 (C-1"),
73.4 (C-2"), 70.9 (C-3"), 70.5 (C-4"), 81.8 (C-5"),
61.4 (C-6"). LA EXHs 5 SCkgpiE A —5,
WENEY 8 HEWE.

WEY 9. KamweikY) (FED, HE T HEE.
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A7 %7); "H-NMR (400 MHz, DMSO-dq) J: 9.60
(1H, s, H-2), 8.41 (1H, s, H-4), 8.76 (1H, s, H-6), 4.97
(1H, q, J = 6.5 Hz, H-1"), 1.49 (3H, d, J = 6.5 Hz,
H-2'), 3.96 (3H, s, H-2"); "“C-NMR (100 MHz,
DMSO-dg) d: 149.7 (C-2), 126.1 (C-3), 135.8 (C-4),
143.8 (C-5), 151.8 (C-6), 68.0 (C-1'), 25.3 (C-2'),
166.9 (C-1"), 53.0 (C-2"). LA bd 55 ki
BEA—2, MG 9 5-(1-hydroxyethyl)-
methyl nicotinate.

WEY 10 EEMRY (FED, 10%6 % &
TR AR AA; ST R SR
'H-NMR (400 MHz, DMSO-dg) 6: 3.52 (2H, m, H-1),
4.04 (1H, m, H-2), 3.52 (2H, m, H-3), 6.76 (1H, d, J =
1.9 Hz, H-3'), 6.64 (1H, dd, J = 8.2, 1.9 Hz, H-5'),
6.90 (1H, d, J = 8.2 Hz, H-6), 2.60 (2H, m, H-7"),
1.66 (2H, m, H-8"), 4.42 (2H, m, H-9), 3.70 (3H, s,
2'-OCH;); "C-NMR (100 MHz, DMSO-dq) J: 60.2
(C-1), 81.3 (C-2), 60.2 (C-3), 145.5 (C-1"), 149.8
(C-2), 116.4 (C-3"), 135.5 (C-4'), 120.1 (C-5"),
112.9 (C-6"), 31.3 (C-7"), 34.5 (C-8'), 60.3 (C-9"),
55.5 (2'-OCHy"). iR %#s 15 SC ik iE I A —
;, WMEENEY 10 24 2-[4-(3-hydroxypropyl)-2-
methoxyphenoxy|-propance-1,3-diol.

WEY 1. BEEMPRY (B . 10%5 R 7
W R ORRAG BT SR
'H-NMR (400 MHz, DMSO-dg) d: 3.57 (2H, d, J =
11.1 Hz, H-1), 4.29 (1H, m, H-2), 3.88 (2H, m, H-3),
6.79 (1H, d, J = 1.8 Hz, H-3'), 6.67 (1H, dd, J = 8.2,
1.8 Hz, H-5"), 6.97 (1H, d, J = 8.2 Hz, H-63"), 2.53
(2H, m, H-7"), 1.69 (2H, m, H-8"), 4.29 (2H, m, H-9"),
3.73 (3H, s, 2’-OCHs), 4.19 (1H, d, J = 7.8 Hz, H-1"),
3.28 (1H, m, H-2"), 3.59 (1H, m, H-3"), 3.63 (1H, m,
H-4"), 3.92 (1H, m, H-5"), 4.05 (1H, m, H-6a"), 3.58
(1H, m, H-6b"); *C-NMR (100 MHz, DMSO-dj) 6: 63.0
(C-1), 78.9 (C-2), 60.1 (C-3), 145.1 (C-1"), 149.6 (C-2'),
116.1 (C-3"), 135.6 (C-4"), 120.0 (C-5"), 112.8 (C-6"),
31.3 (C-7"), 34.5 (C-8), 602 (C-9'), 55.5 (2'-OCHy),
103.5 (C-1"), 73.4 (C-2"), 76.7 (C-3"), 70.0 (C-4"), 76.9
(C-5"), 61.0 (C-6")o _I-IR%H 5 itk oA 2,
&Y 11 4 1-O-(B-D-glucosyl)-2-[2-methoxy-
4-(3-hydroxypropyl)-phenoxy]-propan-3-ol .

e&d 12: Ry (HED . 10%m %R 7
R R OERAE ST SR

HR-ESI-MS 45 Hi 4 7 55 T 6 [M+Na]™ m/z:
235.115 3 (C1 H04Na, TR 235.114 9), i i%
AP 73 7 i R 212, 43130k CiH 6045
AHHE N 4. "TH-NMR (400 MHz, DMSO-dq) o:
6.84 (1H, s, H-2), 6.84 (1H, s, H-6), 2.60 (2H, m,
H-7), 1.87 (2H, m, H-8), 3.56 (2H, t, J = 6.5 Hz, H-9),
3.86 (6H, s, 3, 5-OCH;). i Hodi 5 scik i 7
K=, MEEEEY 12 5 ZEIr TR

EY) 13 HEMRY (FED. 10%60 %R &
BB EERA A ST SR
HR-ESI-MS 45 Hi#E 4y 7 85 1§ [M+Na]™ m/z:
397.153 0 (C17Hp609Na, TH5AH 397.157 7), i€ i%
A WIARNS 737 R 374, 431304 Ci7Ha60o,
AMIFIE S 5. '"H-NMR (400 MHz, DMSO-d) &:
6.69 (1H, d, J= 1.5 Hz, H-2), 6.69 (1H, d, J= 1.5 Hz,
H-6), 2.55 (2H, m, H-7), 1.69 (2H, m, H-8), 3.78 (2H,
d, J = 5.6 Hz, H-9), 491 (1H, d, J = 6.8 Hz, H-1"),
3.03 (1H, m, H-2'), 3.14 (1H, m, H-3"), 3.18 (1H, m,
H-4'), 3.33 (1H, m, H-5'), 3.60 (1H, m, H-6a"), 3.49
(1H, m, H-6b"), 3.75 (6H, s, 3, 5-OCH3). _ik%# 5
SCERIRIETOREA 8, et A 13 4 3,5-
dimethoxyl-4-hydroxyl-phenylpropanol-9-O-B-D-gluco-
pyranoside.

WEY) 14 TTEMRY CHED. 10%50 % &
TP AR LA S T S
HR-ESI-MS 45 i #E 3 725 1§ [M +Na]™ m/z:
439.157 2 (C19Hp53010Na, VI HAH 439.157 5), #fisE i%
WA IAIRS 537 RN 416, 53 13k C19Hag010s
AHAESR 6. 'H-NMR (400 MHz, DMSO-d)
728 (1H, d, J= 4.4 Hz, H-2), 7.28 (1H, d, J= 4.4 Hz,
H-3), 7.20 (1H, m, H-4), 420 (1H, d, J = 7.6 Hz,
H-1'), 3.03 (1H, m, H-2), 3.13 (1H, m, H-3'), 3.10
(1H, m, H-4"), 330 (1H, m, H-5", 3.95 (1H, m,
H-6a’), 3.54 (1H, m, H-6b"), 7.28 (1H, d, J = 4.4 Hz,
H-5), 7.28 (1H, d, J = 4.4 Hz, H-6), 2.85 2H, t, J =
7.6 Hz, H-7), 3.93 (2H, q, J = 7.6 Hz, H-8), 4.18 (1H,
d, J= 6.0 Hz, H-1"), 3.38 (1H, m, H-2"), 3.34 (1H, m,
H-3"), 3.60 (1H, m, H-4"), 3.65 (1H, m, H-5a"), 3.29
(1H, m, H-5b"); "*C-NMR (100 MHz, DMSO-dj) &
138.8 (C-1), 128.9 (C-2), 1282 (C-3), 126.0 (C-4)
128.2 (C-5), 128.9 (C-6), 35.6 (C-7), 70.6 (C-8), 102.8
(C-1), 70.1 (C-2"), 76.6 (C-3"), 73.8 (C-4'), 75.7
(C-5"), 69.5 (C-6") 103.4 (C-1"), 72.5 (C-2"), 73.3
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(C-3"), 68.1 (C-4"), 64.9 (C-5"). &%k 5 ik
HRaE A 5, e 14 K 2-phenylethy-
a-L-arabinopyranosyl-(1"—6")--D-glucopyranoside
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