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Abstract: Objective To investigate the chemical constituents from the dried roots and rhizomes of Physochlaina infundibularis.
Methods Repeated chromatography with silica gel, macroporous resin, MCI, and Sephadex LH-20 columns was used to isolate the
chemical constituents and their structures were elucidated based on physicochemical properties and spectral data. Results Seventeen
compounds were isolated and identified as hyoscyamine (1), scopolamine (2), anisodamine (3), scopoletin (4), scopolin (5),
umbelliferone (6), 6, 7-dimethoxycoumarin (7), 3-methoxyquercetin (8), isoquercitin (9), kaempferol-7-O-p-D-glucoside (10),
syringarenol (11), protocatechuic acid (12), methyl 4-hydroxybenzoate (13), 2-hydroxybenzoic acid (14), tropic acid (15), 4-
hydroxybenzoic acid (16), and palmitic acid (17). Conclusion Compounds 7—17 are firstly obtained from the plants in Physochlaina
G. Don, and compound 5 is firstly obtained from P, infundibularis.
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(hyoscyamine, 1). ZRE £l (scopolamine, 2). Il
750, (anisodamine, 3). AR EFi% (scopoletin, 4)+
AR EFT (scopolin, 5+ = TEAE A I Cumbelliferone,
6). 6,7- _HEIFEHR (6, 7-dimethoxycoumarin,
7). 3-FEIEME % (3-methoxyquercetin, 8). it
AT Cisoquercitin, 9). 11145 Wy-7-O-B-D-1 % B 1T
( kaempferol-7-O-B-D-glucoside , 10 ) . T & l§ &
(syringarenol, 11). JJL#M (protocatechuic acid,
12) W2 IEI R 1 HE (methyl 4-hydroxybenzoate,
13). ABFREEKHER (2- hydroxybenzoic acid, 14).
FEAHIR (tropic acid, 15) XFRFEK R (4-hydroxy-
benzoic acid, 16). FFHHIR (palmitic acid, 17). fk
HEYT~17 A ERNEEE G esie 2], ik
HY) 5 HE IR Y B 2
1 UE5HH

AV—400/500 BAZ LRI EiE X (FE[E Bruker
/3#]); LCQ Deca Xp plus % ESI-MS Bt (EH
Thermo A 1] ); ODS(40~60 um, 3 [F Sepax A #] );
Sephadex LH-20 #t/i¢ (Jidt GE 247]); MCI Gel
(75~150 pm, HARZZEAFED; HEAE, A
Ak I 0 1 2 O A A AR 50 D 7 B g A ) 77 s
MG Tolkal, itk s thrall, 38
] 25 5 1A b A 2l 2 w77

NS0 G R 2l RS
VA REZTTIE e S o/ 52 MY VPSS S RS W g 2
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Physochlaina infundibularis Kuang [ 45 H K
93, bR (080919) TRAFT- L b rHEALAITFT L
2 RBSSE

LS 2k 25 kg, H 4 £ 90% Lk 4N
AR 5 W, BRR 2 hy GIFHRIGR, I 4E
FETRAF RNRE 3500 g HIZKIRE G, MK A
Tk TR CREAIIE T IEAE I, [N 7 I8 W 4
AR A 300 g, AR LMEEEAL 240 o IE T
FBAL 900 go FTIHITERAL 300 g, ZEAER (200~300
HD A, fymBE-BEIR SR R G REDE (10 -
1-1: 1), 43 8 Mty (Fr.1~8), Fr.4 5 Fr. 6
2R ERERAT O, Al E-BE R Ol RS VEN, 73
FMEEY T (23 mg). 17 (52 mg). BEIR LERFHAL
240 g, ZHEME (200~300 H) k%, & k-
I RGREE (50 0 155 0 1) Yelt, Arf&-a8o 1
W R AE (3% . Sephadex LH-20 #EIRFE 2> 254l
th, BE4EY 4 (2130mg). 5 (42mg). 6 (74

mg). 13 (38 mg). 14 (25 mg). IF | BEHAL IR
KR, ZOKIH pH 9.5, DL A HEARRL, SRR
BT 53, DAAS IR 2 (1) I by 0 T K 45 21 1 S Bk
A2 MCT AEAREE, 20% ZBELE 45 ODS &
MK, Sephadex LH-20 HERFE/> B 4lith, 55
thA9 1 (280 mg)+ 3 (420 mg)- 15 (650 mg); 50%
VR 2T (300~400 H ) FEail, —4
FGE-FAEE (20 & 1) e, 192011k549) 2 (110 mg).
UL 5E MR 23 5 I K 2 22 10% 11 30 19 1 1
JG, 2 MCI b3y B, HIHER . Sephadex LH-20
I, EMLEY 8 (85mg). 9 (47 mg). 10 (35
mg). 11 (23 mg). 12 (60 mg). 16 (55mg),
3 LT

&P 1. otk sl (HEED, mp 113~114 C,
ESI-MS m/z: 289 [M—H] . 'H-NMR (500 MHz,
CD;0D) ¢: 7.23~7.35 (5H, m, H-2'~6'), 5.05 (1H, m,
H-3), 3.81 (2H, m, H-9"), 2.23 (3H, s, -NCHj3), 1.69~
231 (4H, m, H-2, 4, 6, 7); “C-NMR (125 MHz,
CD;0D) d: 172.9 (C-8), 137.2 (C-1"), 130.0 (C-3', 5'),
129.3 (C-2', 6'), 128.9 (C-4), 65.9 (C-3), 64.5 (C-9"),
63.7 (C-1, 5), 55.9 (C-7'), 48.4 (-NCHj3), 35.7 (C-2, 4),
30.7 (C-7), 24.7 (C-6). LA_b¥he 5 ki — 50,
WS A 1 N EEE

a2 R RBAR (FEE, mp 57~
58 ‘C, ESI-MS m/z: 305 [M+H]". 'H-NMR (500
MHz, CD;0D) ¢: 7.24~7.37 (5H, m, H-2'~6'), 5.03
(2H, m, H-3), 3.75 (2H, m, H-9"), 3.52 (1H, d, J=3.2
Hz, m, H-6), 3.21 (1H, m, H-5), 3.11 (1H, m, H-1),
2.99 (1H, d, J = 3.2 Hz, H-7), 2.47 (3H, s, -NCH3),
2.16 (1H, dt, J = 5.2, 16.0 Hz, H-4), 2.09 (1H, dt, J =
5.2, 16.0 Hz, H-4), 1.66 (1H, d, J = 16.0 Hz, H-2b),
1.45 (1H, d, J= 16.0 Hz, H-2a); *C-NMR (125 MHz,
CD;0D) d: 172.8 (C-8"), 137.5 (C-1"), 129.9 (C-3’, 5"),
129.2 (C-2', 6'), 128.8 (C-4'), 67.3 (C-3), 64.5 (C-9"),
58.7 (C-6), 56.6 (C-1, 7), 56.3 (C-5), 56.0 (C-7"), 39.4
(C-NCHjy), 29.8 (C-4), 29.7 (C-2). LA ¥k 5 Sk
EHEA T, WA 2 N A

&Y 3: AR (HEE, mp 106~107 C,
ESI-MS m/z: 307 [M+H] . 'H-NMR (500 MHz,
CD;0D) &: 7.23~7.35 (5H, m, H-2'~6"), 3.01 (1H,
m, H-1), 5.02 (2H, m, H-3), 4.20 (1H, m, H-6), 3.82
(2H, m, H-9'), 3.01 (1H, m, H-5), 2.18 (3H, s, -NCH3),
2.14 (1H, dt, J = 5.2, 16.0 Hz, H-4a), 2.02 (1H, dt, J =
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5.2, 16.0 Hz, H-4¢), 1.65 (1H, d, J = 16.0 Hz, H-2e),
1.46 (1H, d, J = 16.0 Hz, H-2a), 1.27 (1H, m, H-7);
BC-NMR (125 MHz, CD;0D) &: 172.8 (C-8"), 137.4
(C-1"), 129.5 (C-3', 5'), 129.3 (C-2', 6), 128.5 (C-4"),
73.8 (C-6), 73.1 (C-5), 70.1 (C-1), 68.3 (C-3), 64.5
(C-9), 56.2 (C-7"), 39.5 (-NCHs), 37.1 (C-7), 36.7
(C-2), 34.9 (C-4). LA_EHl 5 SCkpaE 2 A — 5,
WO B A 3 gl B

A 4: R BEEET CMBE-BE R 18D » mp
203~206 ‘C, ESI-MS m/z: 193 [M+H] . 'H-NMR
(500 MHz, CDCls) 6: 7.59 (1H, d, J = 9.6 Hz, H-4),
6.90 (1H, s, H-8), 6.82 (1H, s, H-5), 6.26 (1H, d, J =
9.6 Hz, H-3), 3.96 (3H, s, -OCH;): "*C-NMR (125
MHz, CDCly) d: 161.5 (C-2), 150.2 (C-10), 149.7
(C-7), 149.1 (C-6), 143.9 (C-4), 112.6 (C-3) 110.8
(C-9), 107.5 (C-5), 102.4 (C-8), 55.7 (C-11). DA%
5 ScmkRE — 3, MOt A 4 W R .

&Y 5: ki CREE, mp 216~217 C,
ESI-MS m/z: 353 [M—H] . 'H-NMR (500 MHz,
CD;0D) 8: 7.96 (1H, d, J = 9.0 Hz, H-4), 7.28 (1H, s,
H-8), 7.15 (1H, s, H-5), 6.36 (1H, d, J = 9.5 Hz, H-3),
3.81 (3H, s, -OCH3); "C-NMR (125 MHz, CD;0D) §:
160.7 (C-2), 150.5 (C-7), 149.4 (C-9), 145.6 (C-6),
143.9 (C-4), 113.5 (C-3), 112.6 (C-10), 109.8 (C-5),
109.7 (C-1"), 103.6 (C-8), 73.6 (C-2), 78.1 (C-3'), 69.5
(C-4"), 77.8 (C-5), 62.3 (C-6'), 56.0 (-OCH3). LA %k
5 ScmkE 807, MR A Y 5 R BT

G 6: H AR AR CE - HTRE) , mp 226~
227 °C, ESI-MS m/z: 163 [M+H]". "H-NMR (500
MHz, CDCl3) d: 7.51 (1H, d, J = 9.6 Hz, H-4), 7.03
(1H, d, J = 2.0 Hz, H-5), 6.92 (1H, dd, J = 8.3, 1.8 Hz,
H-6), 6.77 (1H, d, J = 8.0 Hz, H-8), 6.22 (1H, d, J =
9.6 Hz, H-3); "C-NMR (125 MHz, CDCl;) &: 171.5
(C-2), 149.3 (C-9), 146.8 (C-4), 146.5 (C-7), 127.9
(C-5), 122.7 (C-6), 116.5 (C-10), 116.2 (C-3), 115.0
(C-8). LA E¥¥e 5 ek S A —5™, #ei
EW) 6 A TEAL IR

WwEY T LtEHE (CEFED), mp 144~145
‘C, ESI-MS m/z: 205 [M—H] . 'H-NMR (500 MHz,
CDCly) &: 7.63 (1H, d, J = 9.3 Hz, H-4), 6.99 (1H, s,
H-8), 6.73 (1H, s, H-5), 6.15 (1H, d, J = 9.4 Hz, H-3),
3.90 (6H, s, 6, 7-OCH;3); *C-NMR (125 MHz, CDCl;) 8
162.2 (C-2), 153.1 (C-7), 149.1 (C-9), 145.6 (C-6), 144.7

(C-4), 114.5 (C-3), 109.8 (C-10), 108.2 (C-5), 99.5 (C-8),
55.6 (7-OCH3), 55.5 (6-OCH3) o A4l 55 Skt
—HP, WA T N 6, T- R K,

& 8w (&), mp 269~273
‘C, ESI-MS m/z: 317 [M+H] . 'H-NMR (500 MHz,
CDCly) 6: 7.83 (1H, d, J= 2.3 Hz, H-2'), 7.67 (1H, dd,
J =120, 8.5 Hz, H-6'), 7.13 (1H, d, J = 8.5 Hz, H-5"),
6.61 (1H, d, J=2.1 Hz, H-8), 6.43 (1H, d, J=2.1 Hz,
H-6), 3.97 (3H, s, 3-OCH;): "C-NMR (125 MHz,
CDCls) 6: 177.1 (C-4), 162.2 (C-7), 161.0 (C-5), 156.3
(C-9), 155.9 (C-2), 147.0 (C-4'), 144.6 (C-3"), 138.1
(C-3), 122.3 (C-1"), 122.1 (C-6'), 115.3 (C-2'), 115.1
(C-5", 103.7 (C-10), 98.2 (C-6), 93.2 (C-8), 59.5
(3-OCH3). A_L-¥dfs 5 ek i s A —5Y, %
ELEY 8 g 3-FAAHEM Y %

&Y 9: kR (HEE), mp 218~220 C,
ESI-MS m/z: 465 [M+H] . 'H-NMR (500 MHz,
CD;0D) d: 7.67 (1H, s, H-2), 7.52 (1H, d, J = 8.0 Hz,
H-6), 6.67 (1H, d, J = 8.0 Hz, H-5"), 6.32 (1H, s,
H-8), 6.13 (1H, s, H-6), 5.21 (1H, d, J = 7.5 Hz,
H-1"), 2.97~3.72 (6H, m, H-2"~7"); C-NMR (125
MHz, CD;OD) §: 178.5 (C-4), 165.9 (C-7), 162.8
(C-5), 158.2 (C-2), 150.8 (C-4'), 145.8 (C-3"), 135.7
(C-3), 122.6 (C-1'), 118.0 (C-6'), 116.4 (C-5'), 115.7
(C-2)), 104.3 (C-1"), 101.3 (C-6), 93.2 (C-8), 77.2
(C-3"), 75.5 (C-5"), 69.4 (C-4"), 61.0 (C-7"). LA %k
5 SRR Y, W e A 9 O S AT

A 10: 35 R R CREED, mp 266~268 C,
ESI-MS m/z: 286 [M—Glc] = 'H-NMR (500 MHz,
CD;0D) 6: 10.42 (1H, s, 3-OH), 8.86 (1H, s, 4'-OH),
7.16 (2H, d, J = 9.0 Hz, H-2, 6'), 6.97 (2H, d, J = 9.0
Hz, H-3', 5"), 6.62 (1H, d, J = 1.2 Hz, H-8), 6.22 (1H,
d, J = 2.4 Hz, H-6), 3.28~5.05 (6H, m, H-2"~7");
BC-NMR (125 MHz, CD;0D) &: 177.2 (C-4), 163.7
(C-7), 160.9 (C-5), 156.7 (C-4'), 156.5 (C-9), 147.4
(C-2), 137.1 (C-3), 125.8 (C-2', 6"), 122.1 (C-1"),
115.4 (C-3',5'), 103.2 (C-10), 99.2 (C-6), 93.6 (C-8)-
DLt b scmkapos SR — 80, s et A 10
H L 25 3-7-0-B-D-F 6 H AT

a1 AR (Z&EFHD, mp 182~
183 ‘C, ESI-MS m/z: 419 [M+H]". 'H-NMR (500
MHz, CDCls) d: 6.63 (4H, s, H-2, 2', 6, 6'), 5.53 (2H,
s, 4, 4-OH), 4.77 (2H, d, J = 4.0 Hz, H-7, 7)), 4.21
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(2H, dd, J = 9.0, 6.5 Hz, H-9a, 9a"), 3.92 (12H, s, 5,
5'-OCHs, H-3, 3"), 3.88 (2H, dd, J = 9.0, 3.5 Hz, H-9b,
9b), 3.09~3.12 (2H, m, H-8, 8'); *C-NMR (125 MHz,
CD;0D) 8: 146.7 (C-3, 3/, 5, 5'), 134.1 (C-4, 4'), 132.2
(C-1, 1'), 102.4 (C-2, 2/, 6, 6), 85.9 (C-7, 7"), 70.7 (C-9,
9", 55.9 (5, 5'-OCHj3, C-3, 3"), 54.0 (C-8, 8"). L\ F¥iiE
ok s, WSt a Y 1 o TERE.

&Y 12: %%ﬁ%h‘%(ﬁlﬂ@?),mp 201~202 C,
ESI-MS m/z: 155 [M+H] . 'H-NMR (500 MHz,
CD;0D) 6: 7.43 (1H, d, J = 2.0 Hz, H-6), 7.41 (1H, d,
J =20 Hz, H-2), 6.78 (1H, d, J = 7.9 Hz, H-5);
BC-NMR (125 MHz, CD;0OD) &: 170.5 (C-7), 151.8
(C-4), 146.3 (C-3), 124.1 (C-6), 123.4 (C-1), 118.0 (C-
2), 116.0 (C-5) LA %45 15 SC kIR i Sk A — 551,
WU EAL S 12 4 5 LAE 1R .

WwEW13: AtErRE (CEFLD, mp 123~
126 ‘C, ESI-MS m/z: 153 [M+H]". 'H-NMR (500
MHz, CD;0D) d: 9.84 (1H, s, -COOH), 7.69 (2H, d,
J=62Hz, H-2, 6), 6.87 (2H, d, J = 6.2 Hz, H-3, 5),
476 (3H, s, -CH3); “C-NMR (125 MHz, CD;0D) ¢:
166.9 (-COOH), 160.4 (C-1), 129.8 (C-3, 5), 121.4 (C-
4), 114.3 (C-2, 6), 51.2 (<CH3). LL_E%¥s 5 SCikdiiE

— 3, W A 13 o R LR R

AW 14: AEE S CRED, mp 156~159 °C,
ESI-MS m/z: 139 [M+H]". 'H-NMR (500 MHz,
CD;0D) §: 7.85 (1H, d, J = 8.0 Hz, H-7), 7.48 (1H,
dd, J = 8.0, 7.8 Hz, H-5), 6.91 (1H, dd, J—80 7.8
Hz, H-6), 6.87 (1H, d, J = 8.0 Hz, H-4); "C-NMR
(125 MHz, CD;0D) 8: 172.2 (C-1), 161.8 (C-3), 135.8
(C-5), 130.2 (C-7), 118.6 (C-6), 116.7 (C-4), 112.4
(C-2)o VA FHt 5 Sk 3 A — 50, ez fh
G 14 AR TR

& 15: Ak (EF'@?), mp 117 C,
ESI-MS m/z: 167 [M+H] . 'H-NMR (500 MHz,
CD;0D) 8: 7.37~7.49 (5H, m, H-2~5), 3.83 (1H, t,
J=17.2Hz, H-6), 3.51 (1H, dd, J = 7.8, 12.8 Hz, H-8),
3.33 (1H, dd, J= 7.3, 12.8 Hz, H-8"); "“C-NMR (125
MHz, CD;OD) ¢: 178.9 (C-9), 133.7 (C-1), 129.7
(C-2, 6), 128.8 (C-3, 5), 128.1 (C-4), 64.3 (C-8), 55.1
(C-7)o LA %l 5 sciripE A — 57, W et
EW 15 HFCATE

tEw 16: Haghd (I, mp 215 °C, ESI-
MS m/z: 139 [M+H]". 'H-NMR (500 Hz, CD;0D) ¢:

7.84 (2H, d, J = 7.5 Hz, H-2, 6), 6.86 (2H, d, J = 7.5

Hz, H-3, 5); "C-NMR (125 Hz, CD;OD) J: 168.6

(-COOH), 160.2 (C-4), 129.7 (C-2, 6), 120.1 (C-1),

113.8 (C-3, 5)o VA_EHcd 5 Sciikap i s A — 5,

WS AL G 16 I NTFR IR IR o
WEW 17 HEERR R (FED, mp 62~63

‘C, ESI-MS m/z: 257 [M+H] . 'H-NMR (500 MHz,

CDCly) 6: 2.29 (2H, t, J = 7.5 Hz, H-2), 1.62 (2H, m,

H-3), 1.25 (24H, s, -CH,), 0.90 (3H, t, J = 6.8 Hz,

H-16); "“C-NMR (125 MHz, CDCL) §: 176.7 (C-1),

34.1 (C-2), 31.5 (C-14), 28.5~29.1 (C-4~13), 24.4

(C-3),22.1 (C-15), 13.9 (C-16). LA Hdl 5 ki

B — ), BB E Y 17 AR .
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