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Abstract: Objective To study the chemical constituents from Periploca forestti. Methods The constituents were separated by
column chromatography and their structures were elucidated by spectroscopic means. Results Thirteen compounds were isolated
from P. forestti and identified as periforgenin A (1), periplogenin (2), isoliquiritigenin (3), 8-hydroxy periplogenin (4), liquiritigenin (5),
daidzein (6), (—)-maackiain (7), formononetin (8), chrysophanol (9), physcion (10), periplocoside N (11), protocatechuic acid (12), and
cleomiscosin A (13). Conclusion Compounds 3,5—9, 12, and 13 are obtained from P. forestti for the first time.
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VG Autospec—3000 %Y )iiif#{%; Bruker AM—
400 BHEILHRGIEAL, LA TMS g ks A0 ik
(200~300 H) F{ZEIERENR GFasg 3447 55
T B B A 7 4277 ; Sephadex LH-20 24 Pharmacia
NGITe

TEAT A R 2 7 A8 30T M it 24 o e B B R
ZFARHNIR T 2 58 B I 58 & BRI
Hi ¥ VE AT M1 Periploca forestti Schltr. , #5 A
(PF090920) 71811 B2 Be A B AR 4) el R AR 7
W= ) R U A
2 IEBMSENE

EATHIAR B 10 kg, K45 H 95% S BE Rl
I3k, RHK 3 h, EMA KRG GRE, /KR
& JHBSRR CFe. I TR, REMGRIKRAE 2 RE
ISR WS4 120 g, 1F T EEHB4)> 80 go HNHHIR
LTiEHR4r 100 g, ZRERAE EE CHrhis- i 9.8 -
0.2—0 : 10> ¥4 10 B: (Fr.1~10). Fr. 6 £&HEK
Fefail CS5-HEE 10 0 00 @ 10), H&RERFM
i (CGE7-HEE 9.5 1 0.5—8 1 2) M Sephadex LH-20
(FEE). RP-18 (60%~90% 1 fiE) J & FE (0 i1k
A 1(600mg). 2(1g). 11 (15mg). 12 (15 mg);
Fr. 5 & R EREM AT 0% CAiiE- P 6 - 4—5 1 5,
SAh-HE 9.8 1 0.2) 134k &4 3(50 mg)+ 5(50 mg)
16 (15mg); Fr. 3 £ Sephadex LH-20 (FfiE) FF
RS, 2 RP-18 (60%~90%H1iE) 14451 7
(15mg) A18 (12mg); Fr. 7 ZRERFE A (&A)-
HEE 91D Hrif kR, HEFRERASUEGY 13
(50 mg); Fr. 14 Sephadex LH-20 A:(fil (51)i-
L 12 3), F&EERAEEE Chil-HER 4
fi59.8:0.2) fHb&EW 9 (20 mg) F110 (20 mg);
1E TR 4) 70 g 28 RP-18 H: (411 (30%~90% i)
I 4 Be: Fr.11~14. Fr. 12 ZRERAORE (G15-
HIfE 9 1) K Sephadex LH-20 ( FHEE) 2 AT (A%
& 4 (20 mg).
3 HMERE

AW 1: AR A, CosH305.ESI-MS m/z: 411
[M+Na]*, 799 [2M-+Na]*; ESI-MS m/z: 423 [M+
Cl]", 387 [M—H] . 'H-NMR (400 MHz, CDCls) &:
5.68 (1H, s, H-22), 4.69 (1H, dd, J = 17.6, 1.6 Hz,
H-21a), 4.56 (1H, dd, J = 17.6, 1.5 Hz, H-21b), 4.15
(1H, br s, H-3), 0.99 (3H, s, H-18), 0.78 (3H, s,
H-19); *C-NMR (100 MHz, CDCl3) 6: 220.5 (C-14),

I

L\\

173.6 (C-23), 170.2 (C-20), 116.6 (C-22), 74.9 (C-5),
72.8 (C-21), 67.8 (C-3), 53.0 (C-17), 49.2 (C-9), 48.1
(C-13), 47.3 (C-8), 43.6 (C-12), 42.7 (C-10), 42.4
(C-15), 36.7 (C-4), 33.0 (C-16), 31.4 (C-6), 28.1
(C-2), 265 (C-1), 26.0 (C-7), 23.3 (C-18), 21.6
(C-11), 18.8 (C-19). LA F¥idfs 15 3riik He A — 5,
WA 1O EAT I T A,

e 2: (1K K, Cp3Has0s. ESI-MS m/z: 391
[M-+H]", 803 [2M+Na]"; ESI-MS m/z: 389 [M—
H] . 'H-NMR (400 MHz, CDCls) 6: 5.89 (1H, s,
H-22), 4.99 (1H, d, J = 18.1 Hz, H-21a), 4.81 (1H, d,
J = 18.1 Hz, H-21b), 4.19 (1H, br s, H-3), 2.79 (1H,
dd, J = 9.2, 5.5 Hz, H-17), 0.95 (3H, s, H-19), 0.88
(3H, s, H-18); *C-NMR (100 MHz, CDCls) 8: 174.6
(C-20), 174.5 (C-23), 117.7 (C-22), 85.4 (C-14), 74.6
(C-5), 73.4 (C-21), 67.9 (C-3), 50.6 (C-17), 49.4
(C-13), 40.7 (C-8), 40.6 (C-10), 39.9 (C-12), 38.9
(C-9), 36.8 (C-4), 35.1 (C-6), 32.9 (C-15), 27.9 (C-2),
26.8 (C-16), 24.8 (C-1), 23.7 (C-7), 21.5 (C-11), 16.7
(C-19), 15.7 (C-18). LA I ¥ihi 15 Scih ik A — 5P,
WEALE) 2 KL T,

1 3: FOH K, Ci5H1204.ESI-MS m/z: 287
[M-+H]"; ESI-MS m/z: 285 [M—H] . "H-NMR (400
MHz, DMSO-dg) 6: 13.62 (1H, s, -OH), 10.70 (1H, s,
-OH), 10.15 (1H, s, -OH), 8.17 (1H, d, J = 8.9 Hz,
H-6"), 7.80~7.72 (4H, m, H-a, B, 2, 6), 6.84 (2H, d,
J = 86 Hz, H-3, 5), 6.41 (1H, dd, J = 8.9, 2.3 Hz,
H-5", 6.28 (1H, d, J = 2.3 Hz, H-3"); *C-NMR (100
MHz, DMSO-dg) J: 191.9 (C=0), 166.2 (C-2'), 165.4
(C-4"), 160.7 (C-4), 144.7 (C-B), 133.3 (C-6'), 131.7
(C-2), 131.7 (C-6), 126.1 (C-1), 117.8 (C-a), 116.2
(C-3), 116.2 (C-5), 113.4 (C-1'), 108.5 (C-5'), 102.9
(C-3). LL ¥l 5ok ek —5, % sm 3
e H B,

) 4: (KK, CosHas06. ESI-MS m/z: 407
[M+H]", 429 [M+Na]*, 835 [2M+Na]*; ESI-MS
m/z: 405 [M—H], 441 [M+CI]", 847 [2M+CI] .
'H-NMR (400 MHz, CD30D) &: 5.88 (1H, s, H-22),
5.08 (1H, d, J = 18.4 Hz, H-21a), 4.95 (1H, H-21b),
4.11 (1H, br s, H-3), 1.07 (3H, s, H-19), 1.04 (3H, s,
H-18); *C-NMR (100 MHz, CD;0D) ¢: 177.0 (C-23),
175.8 (C-20), 116.5 (C-22), 85.5 (C-14), 75.5 (C-8),
75.1 (C-5), 73.9 (C-21), 67.4 (C-3), 51.5 (C-17), 50.03



¢ ¥ % Chinese Traditional and Herbal Drugs 28 42 3% %5 10 { 20114 10 H

*1911

(C-13), 40.5 (C-10), 39.9 (C-12), 39.8 (C-9), 36.3
(C-4), 34.3 (C-6), 30.5 (C-7), 27.4 (C-16), 26.6 (C-2),
26.3 (C-1), 18.6 (C-11), 18.1 (C-19), 17.2 (C-18). L
¥ Sk A, e e 4 O 8RRk
FLANFE T

&) 5: IR A, CisH1204. ESI-MS m/z: 257
[M—+H]", 279 [M+Na]*, 535 [2M+Na]*; ESI-MS
m/z: 255 [M—H] . 'H-NMR (400 MHz, CD;0D) 6:
7.72 (1H, d, J = 8.7 Hz, H-5), 7.32 (2H, d, J = 8.6 Hz,
H-2', 6'), 6.81 (2H, d, J = 8.6 Hz, H-3', 5'), 6.49 (1H,
dd, J = 8.7, 2.3 Hz, H-6), 6.34 (1H, d, J = 2.2 Hz,
H-6), 5.37 (1H, dd, J = 13.1, 2.8 Hz, H-2), 3.05 (1H,
dd, J = 16.9, 13.1 Hz, H-3a), 2.68 (1H, dd, J = 17.0,
2.9 Hz, H-3b): **C-NMR (100 MHz, CD;0D) &: 190.6
(C-4), 165.1 (C-7), 163.6 (C-9), 158.0 (C-4"), 129.7
(C-1), 128.9 (C-5), 128.7 (C-6), 128.7 (C-2'), 115.5
(C-3"), 115.5 (C-5'), 113.9 (C-10), 110.9 (C-6), 102.9
(C-8), 79.4 (C-2), 43.6 (C-3). LA ¥ 5 ik IEA
—H, YEAY 5 NH T,

& 6: FI{OH K, CisH1004. ESI-MS m/z: 255
[M+H]", 277 [M+Na]*, 531 [2M+Na]*; ESI-MS
m/z: 253 [M—H] . *H-NMR (400 MHz, DMSO-dg) &
8.29 (1H, s, H-2), 7.95 (1H, d, J = 8.8 Hz, H-5), 7.38
(2H, d, J = 8.4 Hz, H-2', 6'), 6.92 (1H, dd, J = 8.8, 1.9
Hz, H-6), 6.84 (1H, d, J = 1.8 Hz, H-8), 6.80 (2H, d,
J=85Hz, H-3, 5). GICiksA 50, %
AW 6 N K B .

&) 7: KK, Ci6H1205. ESI-MS m/z: 285
[M-+H]", 591 [M+2Na]", 531 [2M+Na]*; ESI-MS
m/z: 283 [M—H] . 'H-NMR (400 MHz, CD;0D) 6:
7.26 (1H, d, J = 8.4 Hz, H-1), 6.79 (1H, s, H-7), 6.49
(1H, dd, J = 8.4, 2.4 Hz, H-2), 6.36 (1H, s, H-10), 6.30
(1H, d, J = 2.4 Hz, H-4), 5.86 (2H, dd, J = 10.5, 0.8 Hz,
-OCH,0-), 5.44 (1H, d, J = 6.8 Hz, H-11a), 4.21 (1H,
dd, J = 10.6, 4.4 Hz, H-6a), 3.55 (1H, t, J = 10.5 Hz,
H-6B), 3.49 (1H, m, H-6a); C-NMR (100 MHz,
CD;0OD) 6: 158.5 (C-3), 156.5 (C-4a), 153.9 (C-10a),
147.9 (C-9), 141.7 (C-8), 131.7 (C-1), 118.4 (C-6b),
111.5 (C-11b), 109.4 (C-2), 104.6 (C-7), 102.7 (C-4),
101.1 (-OCH,0-), 92.8 (C-10), 78.6 (C-11a), 66.0
(C-6), 40.0 (C-6a). LA |-t 5 ek Fe A —51, %
EWEDT A ()-rmEN R .

&1 8: KK, CigH1204, ESI-MS m/z: 269

[M-+H]"; ESI-MS m/z: 267 [M—H] . *H-NMR (400
MHz, DMSO-dg) J: 8.34 (1H, s, H-2), 7.96 (1H, d, J =
8.8 Hz, H-5), 7.49 (2H, d, J = 8.8 Hz, H-2', 6'), 6.98
(2H, d, J = 8.8 Hz, H-3',5'), 6.93 (1H, dd, J = 8.8, 2.2
Hz, H-6), 6.86 (1H, d, J = 2.2 Hz, H-8), 3.77 (3H, s,
-OCHa) LA_E#ot 5 3cikatA 35, % th 44
8 W MifE % .

WA 9: WLk K, CisH1904, ESI-MS m/z:
255 [M+H]", ESI-MS m/z: 253 [M—H] . 'H-NMR
(400 MHz, CDCl3) 6: 12.12 (1H, s, -OH), 12.01 (1H,
s, -OH), 7.81 (1H, dd, J = 7.4, 1.0 Hz, H-5), 7.67 (1H,
d, J = 8.2 Hz, H-6), 7.64 (1H, d, J = 2.4 Hz, H-4), 7.28
(1H, dd, J = 8.4, 1.0 Hz, H-7), 7.09 (1H, br s, H-2),
2.46 (3H, s, -CHs); *C-NMR (100 MHz, CDCl5) 6
192.5 (C-9), 181.9 (C-10), 162.7 (C-1), 162.4 (C-8),
149.3 (C-3), 136.9 (C-6), 133.6 (C-11), 133.1 (C-14),
124.5 (C-5), 124.3 (C-2), 121.3 (C-4), 119.9 (C-7),
115.8 (C-12), 113.7 (C-13), 22.2 (-CH3). LA LEE S
SR —HM, SR A 9 N KT .

AW 10: WL AR K, CiH120s, ESI-MS m/z:
283 [M—H] . 'H-NMR (400 MHz, CDCly) &: 12.33
(1H, s, -OH), 12.13 (1H, s, -OH), 7.09 (1H, s, H-2), 7.63
(1H, s, H-4), 7.38 (1H, d, J = 2.4 Hz, H-5), 6.69 (1H, d,
J = 2.4 Hz, H-7), 394 (3H, s, -OCH3), 2.46 (3H, s,
-CHg); C-NMR (100 MHz, CDCly) &: 190.6 (C-9),
182.3 (C-10), 166.5 (C-6), 165.2 (C-8), 162.5 (C-1),
148.4 (C-3), 135.3 (C-11), 133.0 (C-14), 1245 (C-2),
121.3 (C-4), 113.5 (C-13), 110.2 (C-12), 108.6 (C-5),
106.8 (C-7), 56.1 (-OCHs3), 22.2 (-CH3). LA %l 53¢
MRIEA S0, e b A 10 K EEE T .

a1 AR A, CxHaOs. ESI-MS m/z:
487[M—+Na]", ESI-MS m/z: 500 [M+CI]". 'H-NMR
(400 MHz, pyrdine-ds) o: 5.40 (1H, d, J = 3.6 Hz,
H-6), 4.03 (1H, g, J = 6.2 Hz, H-20), 1.67 (3H, d, J =
6.1 Hz, H-6) 1.65 (3H, d, J = 6.1 Hz, H-21), 1.00 (3H,
s, H-19), 0.79 (3H, s, H-18); *C-NMR (100 MHz,
pyrdine-ds) ¢: 141.3 (C-5), 120.5 (C-6), 101.9 (C-1),
84.7 (C-17), 82.1 (C-20), 77.9 (C-4"), 72.3 (C-5'), 71.4
(C-3"), 70.6 (C-3), 50.8 (C-14), 49.7 (C-9), 45.2
(C-13), 42.8 (C-4), 40.5 (C-12), 37.1 (C-1), 36.2
(C-10), 31.9 (C-16), 31.7 (C-8), 31.6 (C-7), 30.9
(C-2), 23.3 (C-15), 20.4 (C-11), 18.9 (C-19), 18.1
(C-6", 17.5 (C-21), 13.9 (C-18)., DL L%k 55 SCiik
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& 12: ToEER, CHeO4. ESI-MS m/z: 153
[M—H], 179 [M+CI], 307 [2M—H] . *H-NMR
(400 MHz, DMSO-dg) 6: 7.33 (1H, d, J = 1.6 Hz,
H-2), 7.27 (1H, dd, J = 8.0, 2.0 Hz, H-6), 6.77 (1H, d,
J = 8.4 Hz, H-5); *C-NMR (100 MHz, DMSO-dg) 6:
167.5 (C-7), 150.0 (C-4), 144.9 (C-3), 121.9 (C-6),
121.8 (C-1), 116.6 (C-2), 115.2 (C-5). Ll E¥#a 5
R A0, S 12 4 EULER

WA 13: MK, CypHigOgs ESI-MS m/z:
387[M+H]"; ESI-MS m/z: 421 [M+CI], 385 [M—
H] . 'H-NMR (400 MHz, pyrdine-ds) 6: 7.76 (1H, d,
J =95 Hz, H-4), 7.42 (1H, d, J = 1.7 Hz, H-2'), 7.35
(1H, dd, J = 8.1, 1.7 Hz, H-6"), 7.29 (1H, d, J = 8.0
Hz, H-5'), 6.44 (1H, d, J = 9.5 Hz, H-3), 5.57 (1H, d,
J=8.1Hz, H-7"), 448 (1H, dt, J = 8.2, 2.4 Hz, H-8"),
4.30 (1H, dd, J = 12.9, 1.7 Hz, H-10'a), 3.90 (1H, dd,
J =129, 2.4 Hz, H-10'b), 3.77 (3H, s, -OCH3), 3.71
(3H, s, -OCH5); *C-NMR (100 MHz, pyrdine-ds) &:
160.9 (C-2), 149.2 (C-3"), 148.9 (C-4'), 146.5 (C-6),
144.6 (C-4), 139.5 (C-9), 138.5 (C-7), 133.1 (C-8),
127.7 (C-1'), 121.8 (C-6'), 116.7 (C-5'), 113.9 (C-3),
112.4 (C-2'), 112.0 (C-10), 101.2 (C-6), 79.9 (C-8),
77.6 (C-7), 60.9 (C-9"), 56.3 (C-11"), 55.93 (C-10").
5Cik R A -5, A 13 N RLR
FE A,

4 it

AT IR TEAT A 0 B A5 31 T R SR
Iy Ry (9) M 2R/ K el (6).
TEWAEER (8D, FBMiER s — M E B e T
BHEYY, XAERY) 5 K R G025 UL AR IR BT T
B, B AY - DneE R — 2|
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