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Abstract: Objective To study the chemical constituents of Periploca Radix. Methods The chemical constituents of Periploca
forrestii were separated using various chromatographic techniques. Their structures were elucidated by spectral analysis. Results
Nineteen compounds were isolated from the 70% ethanol extract of P. forrestii, and identified as 3-O-caffeoylquinic acid methyl ester
(1), 4-O-cafteoylquinic acid methyl ester (2), 5-O-caffeoylquinic acid methyl ester (3), 3-O-caffeoylquinic acid (4), 4-O-caffeoylquinic
acid (5), 5-O-cafteoylquinic acid (6), 1,3-di-O-caffeoylquinic acid (7), 3,4-di-O-caffeoylquinic acid (8), 3,5-di-O- caffeoylquinic acid
(9), 4,5-di-O-caffeoylquinic acid (10), protocatechuic aldehyde (11), p-hydroxybenzoic acid (12), o-hydroxybenzoic acid (13), syringic
acid (14), vanillic acid (15), periforgenin A (16), A’-pregnene-3p,17a,20a-triol (17), periforgenin C (18), and periplogenin (19).
Conclusion Compounds 1—12 are isolated from the plants of genus Periploca Linn. for the first time, and compound 13 is isolated
from P. forrestii for the first time.
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protocatechuic aldehyde; p-hydroxybenzoic acid
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VR AT AT 98 AR R AR B AL IR
TAEICTT RBETEFBAL, Atk — 2 e W PR BT
WIS R 2T, PR R T AR 7> B 4%
A HEH T 70% S BEAR AT 2R B HIKVE 7K
VRS o3 KA IR ‘& 45 80% Sl vEMi, M)
B 19 MEEW, 0 %ER 3-O-InHkE L2
TR EE (3-O-caffeoylquinic acid methyl ester, 1)
4-O-WNHEBE 42 T IR lE  (4-O-caffeoylquinic acid
methyl ester, 2). 5-O-MIMEEEAEZE TR H S (5-O-
caffeoylquinic acid methyl ester, 3). 3-O-MIHEREEIE
ZE TR (3-O-caffeoylquinic acid, 4). 4-O-WHEREEFHE
TR (4-O-caffeoylquinic acid, 5). 5-O-MHERESE
7R (5-O-caffeoylquinic acid, 6)+ 1,3-O-—_jimHE
P45 TR (1,3-di-O-caffeoylquinic acid, 7)+ 3,4-O-
IR R L 4 T 2 (3,4-di-O-caffeoylquinic acid, 8)+
3,5-0- W mEfE 4 R (3,5-di-O-caffeoylquinic
acid, 9). 4,5-0- ~WHEEEHE 2 TR (4,5-di-0-
caffeoylquinic acid, 10). J& LA (protocatechuic
aldehyde, 11). XFEFEEFKH R (p-hydroxybenzoic
acid, 12). SWFRIEAHIER (o-hydroxybenzoic acid,
13). T &M (syringic acid, 14). F¥EE (vanillic
acid, 15). VEALHIF7C A (periforgenin A, 16).
A’-pregnene-3p,17a,20a-triol (17). periforgenin C
(18). ALMIHFJC (periplogenin, 19). I, b4
P 1~12 B IXNZIE R o AR, ) 13
VIR VINEA L RS E R
1 XE5HH

Acquity UPLC-MS 4% (3£ [E Waters A ] );
INM-ECS400 #Z Rt (HA JEOL A #));
LC-20AP il 34 i ROBAH il A0 CHAS By 7))
BUCHI R-200 Jig#%: 75 4% (it BUCHD; MCI
CHP20/P120 (A =Z2 A 7)) #z (200~300 H O+
W EGERENR Hy fEIR G Al GFasy (il REIRIR (5
Byl TA BRA F]D s 5 SR W % Sephadex LH-20
(Jfit: Pharmacia Biotech 22w ); D101 RALHH i CR
AT TARATD: FEEM N A kel CR
AT R AL A R A D AR K (7
I R IR IR ARy A 238 o 7
Hrali,

SR EZIM T 2015959 I H STBH T T AR 2y

MYy, 2ot MEERER 2 2 IR 7 5 A2 255 80T
5 DR A 245 S5 78 Ay 58 R RAT A0 AB A VO e AT A
Periploca forrestii Schltr. [T & 25, fr A
(2015090 DPRAF T 13 MR RF R 2% 5 M 4 254 il )
R
2 RSN E

A A BE 2 AR 15 kg LA 70% B[R
PEH 3 IR, FEIX 1.5 h, B DB RIS A
19205 go WENM 12 L AKEMR, W TIKIISZ
D101 K ALK BB AR B, K HIIK | 80% L BEUE I,
15 80% LS EBAT 641.7 g3 80% LIEVE H A7 28
IEARRE ATl U7- A - (10202 0—6 ¢
4:0.01) BREEVER, TLC &G I, 1985 N4l
(Fr. 1~5). Fr. 2 4 Sephadex LH-20 F:{fi ( HIfE
VEML), TLC & I, 1581 4 N4 (Fr. 2.1~2.4);
Horp, Fr. 2.2 4 2 IEAHEER K Sephadex LH-20 FF
i CREBESEND 5 3016A9) 16 (91.2 mg) . 17(53.2
mg). 18 (10.5 mg). 19 (102.3 mg); Fr. 2.3 &Jx
S IEMER & Sephadex LH-20 F: i CHFEEVE A
RSP 11 (258 mg). 14 (84.0 mg). 15 (44.6
mg); Fr. 2.4 & 5 IEAHRERS S Sephadex LH-20 £+
il CHEERENO 152146549 12 (13.1 mg) . 13 (18.6
mg). Fr. 5 £ Sephadex LH-20 #F (0 % (HEEGEND,
TLC Kpl-& 5, 438 5 AN4145) (Fr. 5.1~5.5); i,
Fr. 5.3 4 ) 52 1EAIEES , Sephadex LH-20 #F (i ( FH
BELEMG), 4% HPLC 2ift. (HE-0.1% H3PO,4 40 :
60), HEMLAEY 7 (1053 mg). 8 (110.0 mg). 9
(106.5 mg) 10 (120.8 mg); Fr. 5.4 £ x K EAHAE
K& S Sephadex LH-20 F:tai (FHEEVEMG, #3214k
A2 (107.8 mg). 3 (113.5 mg). 1 (108.9 mg);
Fr. 5.5 4 Sephadex LH-20 FEtAi CHHEELENG, il
HPLC 4lifk, (FIE-0.1% H3PO, ZKIEW 10 : 90), 1551
WA 4 (123.4mg). 6 (135.6mg). 5 (150.0 mg).
3 HMETE

& 1: AEKAR; ESI-MS m/z: 369.1 [M+
H]", 367.1 [M—H] . 'H-NMR (400 MHz, CD;0D) ¢:
7.52 (1H, d, J = 15.9 Hz, H-7'), 7.04 (1H, d, J = 2.0
Hz, H-2), 6.95 (1H, dd, J = 2.0, 8.2 Hz, H-6"), 6.78
(1H, d, J = 8.2 Hz, H-5"), 6.21 (1H, d, J = 15.9 Hz,
H-8'), 5.27 (1H, m, H-3), 4.13 (1H, m, H-5), 3.73 (1H,
dd, J=3.1, 7.4 Hz, H-4), 3.70 (3H, s, -OCHj3), 2.00~
2.22 (4H, m, H-2, 6); “C-NMR (100 MHz, CD;0D)
5. 1754 (C-7), 168.2 (C-9"), 149.7 (C-4"), 147.2
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(C-7"), 146.9 (C-3"), 127.6 (C-1"), 123.0 (C-6"), 116.5
(C-5", 115.1 (C-2'), 115.0 (C-8"), 75.8 (C-1), 72.4
(C-4), 72.1 (C-3), 70.2 (C-5), 53.0 (-OCHj3), 38.0
(C-6), 37.6 (C-2). VL 0¥ 5 Sk SlA— 5!
S EA Y 1K 3-O-WMHERE 34 7 % F G

&Y 2: AERA; ESI-MS m/z: 369.1 [M+
H]', 367.0 [M—H] . 'H-NMR (400 MHz, DMSO-d)
9:7.49 (1H, d, J = 15.9 Hz, H-7"), 7.04 (1H, brs, H-2"),
7.01 (1H, brd, J = 8.1 Hz, H-6"), 6.76 (1H, d, J = 8.1
Hz, H-5'), 6.27 (1H, d, J = 15.9 Hz, H-8'), 4.72 (1H,
m, H-4), 4.08 (1H, m, H-5), 3.95 (1H, m, H-3), 3.61
(3H, s, -OCH3), 1.81~2.09 (4H, m, H-2, 6); *C-NMR
(100 MHz, DMSO-dg) o: 173.8 (C-7), 166.2 (C-9"),
148.3 (C-4"), 145.6 (C-7'), 144.9 (C-3), 125.6 (C-1"),
121.3 (C-6), 115.8 (C-5'), 114.7 (C-2), 114.5 (C-8"),
75.5 (C-4), 73.5 (C-1), 65.3 (C-5), 64.5 (C-3), 51.7
(-OCHs), 40.8 (C-2), 38.0 (C-6). UL %3k 5 SCiHikdR
EHA ), WA 2 N 4-0-WnmERE L4
TR .

th&W 3: AERA; ESI-MS m/z: 369.3 [M—+
H], 367.2 [M—H] . 'H-NMR (400 MHz, DMSO-ds)
8: 7.47 (1H, d, J = 15.9 Hz, H-7"), 7.02 (1H, d, J = 2.0
Hz, H-2'), 6.98 (1H, dd, J = 2.0, 8.2 Hz, H-6"), 6.76
(1H, d, J = 8.2 Hz, H-5'), 6.21 (1H, d, J = 15.9 Hz,
H-8'), 5.16 (1H, m, H-5), 3.82 (1H, m, H-3), 3.61 (1H,
dd, J =3.2, 5.7 Hz, H-4), 3.59 (3H, s, -OCHj3), 1.86~
2.06 (4H, m, H-2, 6); *C-NMR (100 MHz, DMSO-dj)
5. 1743 (C-7), 166.0 (C-9"), 148.3 (C-4"), 145.6
(C-7"), 144.6 (C-3"), 125.7 (C-1"), 121.2 (C-6), 115.8
(C-5", 114.9 (C-8'), 114.7 (C-2"), 72.7 (C-1), 70.4
(C-4), 69.9 (C-3), 67.8 (C-5), 51.6 (-OCH3), 38.2
(C-6), 34.9 (C-2). VL ¥ 5 Srikaiin SeA — sl
WSEAL G 3 0 5-O-MNml kL2 T R K

& 4: AERAR; ESI-MS m/z: 355.1 [M+
H]', 353.2 [M—H] . 'H-NMR (400 MHz, CD;0D) ¢:
7.59 (1H, d, J = 15.9 Hz, H-7"), 7.04 (1H, d, J = 2.0
Hz, H-2'), 6.94 (1H, dd, J = 2.0, 8.2 Hz, H-6"), 6.77
(1H, d, J = 8.2 Hz, H-5"), 6.31 (1H, d, J = 15.9 Hz,
H-8'), 5.36 (1H, m, H-3), 4.15 (1H, m, H-5), 3.64 (1H,
dd, J=3.4, 8.5 Hz, H-4), 1.96~2.21 (4H, m, H-2, 6);
BC-NMR (100 MHz, CD;0D) &: 178.4 (C-7), 169.0
(C-9"), 149.4 (C-4'), 146.8 (C-7), 146.8 (C-3'), 127.9
(C-1"), 122.9 (C-6'), 116.4 (C-5"), 115.8 (C-8), 115.1

(C-2"), 75.4 (C-1), 74.8 (C-4), 73.0 (C-3), 68.3 (C-5),
41.5 (C-6), 36.7 (C-2)o LA Hdi 5 SCRkAR G FEA—
HO, MO EAY) 4 K 3-0-MMHEBEIE S TR .

&Y s: Elé?b/ﬁli ESI-MS m/z: 355.0 [M+
H]', 353.1 [M—H] . 'H-NMR (400 MHz, CD;0D) §:
7.64 (1H, d, J = 15.9 Hz, H-7'), 7.07 (1H, d, J = 1.8
Hz, H-2'), 6.97 (1H, dd, J = 1.8, 8.2 Hz, H-6"), 6.78
(1H, d, J = 8.2 Hz, H-5"), 6.38 (1H, d, J = 15.9 Hz,
H-8'), 4.81 (1H, dd, J = 2.9, 9.2 Hz, H-4), 4.28 (2H,
m, H-3, 5), 2.04~2.19 (4H, m, H-2, 6); “C-NMR
(100 MHz, CD;0D) §: 177.7 (C-7), 169.0 (C-9"),
149.6 (C-4'), 147.1 (C-7'), 146.8 (C-3"), 127.8 (C-1'),
123.0 (C-6'), 116.5 (C-5"), 115.3 (C-8"), 115.1 (C-2"),
79.2 (C-4), 76.6 (C-1), 69.6 (C-3), 65.6 (C-5), 42.7
(C-6), 38.5 (C-2). LA Hud 15 Scikf i LA —55"),
WU SEAL G 5 8 4-O-MIHEBE L2 T 1R .

&Y 6: FEHRA; ESI-MS m/z: 355.1 [M+
H]", 353.3 [M—H] . 'H-NMR (400 MHz, CD;0D) ¢:
7.56 (1H, d, J = 16.0 Hz, H-7"), 7.05 (1H, d, J = 2.0
Hz, H-2'), 6.96 (1H, dd, J = 2.0, 8.4 Hz, H-6"), 6.78
(1H, d, J = 8.4 Hz, H-5), 6.26 (1H, d, J = 16.0 Hz,
H-8'), 5.33 (1H, m, H-5), 4.17 (1H, m, H-3), 3.73 (1H,
dd, J=3.2, 8.4 Hz, H-4), 2.06~2.21 (4H, m, H-2, 6);
BC-NMR (100 MHz, CD;0D) 6: 177.0 (C-7), 168.6
(C-9"), 149.6 (C-4'), 147.1 (C-7), 146.8 (C-3"), 127.8
(C-1"), 123.0 (C-6'), 116.4 (C-5"), 115.2 (C-8"), 115.1
(C-2"), 76.1 (C-1), 73.4 (C-4), 72.0 (C-5), 71.2 (C-3),
38.7 (C-6), 38.2 (C-2). LA & 5 STk A —
H, WM EA) 6 Hy 5-O-MMHEBEIE S TR .

WEw 7: Eﬁ&é%ﬂi ESI-MS m/z: 517.5 [M+
H]', 515.4 [M—H] . 'H-NMR (400 MHz, CD;0D) §:
7.50 (1H, d, J = 15.9 Hz, H-7"), 7.46 (1H, d, J = 15.9
Hz, H-7"), 6.93 (1H, d, J = 2.1 Hz, H-2"), 6.81 (1H, d,
J=2.1Hz, H-2), 6.75 (1H, dd, J = 2.1, 8.1 Hz, H-6"),
6.64 (1H, d, J = 8.1 Hz, H-5"), 6.59 (1H, dd, J = 2.1,
8.1 Hz, H-6"), 6.51 (1H, d, J= 8.1 Hz, H-5"), 6.19 (1H,
d, J=15.9 Hz, H-8"), 6.13 (1H, d, J = 15.9 Hz, H-8),
5.37 (1H, m, H-3), 4.23 (1H, m, H-5), 3.63 (1H, dd,
J=3.1, 9.6 Hz, H-4), 1.84~2.88 (4H, m, H-2, 6);
BC-NMR (100 MHz, CD;0D) &: 174.6 (C-7), 168.8
(C-9"), 167.8 (C-9'), 149.7 (C-4"), 149.3 (C-4"), 147.7
(C-7"), 147.1 (C-7"), 146.7 (C-3"), 146.5 (C-3"), 127.4
(C-1"), 127.4 (C-1"), 122.9 (C-6"), 122.0 (C-6'), 116.6
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(C-5"), 116.1 (C-5"), 115.4 (C-2"), 115.3 (C-2"), 115.1
(C-8', 8"), 81.1 (C-1), 75.3 (C-4), 73.0 (C-3), 67.8
(C-5), 41.3 (C-6), 32.9 (C-2). LA ¥ 15 SCkei i
AP, WMUOEEA T N 1,3-0- " InHER AL L

WY 8: I ERIAR; ESI-MS m/z: 517.2 [M+
H]', 515.1 [M—H] . 'H-NMR (400 MHz, CD;0D) §:
7.58 (1H, d, J = 15.9 Hz, H-7"), 7.54 (1H, d, J = 15.9
Hz, H-7"), 7.04 (1H, d, J = 2.1 Hz, H-2"), 7.02 (1H, d,
J=2.1 Hz, H-2"), 6.93 (1H, dd, J = 2.1, 8.2 Hz, H-6"),
6.87 (1H, dd, J = 2.1, 8.2 Hz, H-6'), 6.77 (1H, d, J =
8.2 Hz, H-5"), 6.72 (1H, d, J = 8.2 Hz, H-5'), 6.29
(1H, d, J = 15.9 Hz, H-8"), 6.25 (1H, d, J = 15.9 Hz,
H-8'), 5.64 (1H, m, H-3), 4.99 (I1H, dd, J = 3.4, 9.0
Hz, H-4), 4.37 (1H, m, H-5), 2.12~2.36 (4H, m, H-2,
6); “C-NMR (100 MHz, CD;0OD) &: 177.9 (C-7),
168.6 (C-9"), 168.5 (C-9"), 149.6 (C-4', 4"), 147.4
(C-7"), 147.3 (C-7"), 146.8 (C-3"), 146.8 (C-3"), 127.8
(C-1"), 127.7 (C-1"), 123.2 (C-6"), 123.1 (C-6'), 116.5
(C-5"), 116.4 (C-5"), 115.2 (C-2), 115.1 (C-2"), 114.9
(C-8', 8"), 76.5 (C-1), 75.2 (C-4), 70.1 (C-3), 65.8
(C-5), 41.9 (C-6), 37.0 (C-2). LA_b ¥ 15 SCk i
A—gU, A 8 O 3,4-0- IInEE L 24

&Y 9: I ERA; ESI-MS m/z: 517.1 [M+
H]", 515.3 [M—H] . 'H-NMR (400 MHz, CD;0D) §:
7.62 (1H, d, J = 15.8 Hz, H-7"), 7.56 (1H, d, J = 15.8
Hz, H-7"), 7.07 (1H, brs, H-2"), 7.06 (1H, brs, H-2),
6.98 (1H, brd, J = 8.2 Hz, H-6"), 6.96 (1H, brd, J =
8.2 Hz, H-6'), 6.78 (1H, d, J = 8.2 Hz, H-5"), 6.77
(1H, d, J = 8.2 Hz, H-5"), 6.36 (1H, d, J = 15.8 Hz,
H-8"), 6.27 (1H, d, J = 15.8 Hz, H-8'), 5.42 (1H, m,
H-3), 5.38 (1H, m, H-5), 3.97 (1H, dd, J=2.8, 7.3 Hz,
H-4), 2.16~2.32 (4H, m, H-2, 6); C-NMR (100
MHz, CD;0D) §: 177.5 (C-7), 168.9 (C-9'), 168.4
(C-9"), 149.6 (C-4"), 149.5 (C-4"), 147.3 (C-7"), 147.0
(C-7"), 146.8 (C-3', 3"), 127.9 (C-1"), 127.8 (C-1"),
123.1 (C-6"), 123.0 (C-6'), 116.4 (C-5', 5"), 115.6
(C-2,2"), 115.2 (C-8"), 115.1 (C-8"), 74.8 (C-1), 72.6
(C-3), 72.1 (C-5), 70.7 (C-4), 37.7 (C-6), 36.0 (C-2).
DL E s b scmkipoE SR — 8, et A 9
o 3,5-0- ZWIHERE 3L ZE T 1R .

E10: FRILREHK; ESI-MS m/z: 517.2

[M+HJ, 5153 [M—H] . 'H-NMR (400 MHz,
CD;0D) ¢: 7.60 (1H, d, J = 15.9 Hz, H-7"), 7.52 (1H,
d, J=15.9 Hz, H-7'), 7.02 (1H, d, J = 2.4 Hz, H-2"),
7.00 (1H, d, J = 2.4 Hz, H-2)), 6.92 (1H, dd, J = 2.4,
8.1 Hz, H-6"), 6.90 (1H, dd, J = 2.4, 8.1 Hz, H-6"),
6.75 (1H, d, J = 8.1 Hz, H-5"), 6.73 (1H, d, J = 8.1
Hz, H-5), 6.29 (1H, d, J = 15.9 Hz, H-8"), 6.19 (1H,
d, J=15.9 Hz, H-8"), 5.61 (1H, m, H-5), 5.12 (1H, dd,
J =228, 8.9 Hz, H-4), 437 (1H, m, H-3), 2.11~2.27
(4H, m, H-2, 6); “C-NMR (100 MHz, CD;0D) &:
176.7 (C-7), 168.5 (C-9"), 168.2 (C-9), 149.7 (C-4',
4"), 147.7 (C-7"), 147.6 (C-7"), 146.8 (C-3',3"), 127.7
(C-1"), 127.6 (C-1"), 123.2 (C-6', 6"), 116.4 (C-5', 5"),
115.1 (C-2, 2"), 114.7 (C-8"), 114.6 (C-8"), 75.9
(C-1), 75.6 (C-4), 69.2 (C-3), 69.0 (C-5), 39.2 (C-6),
38.4 (C-2)o LA ¥l 5 Sk s A — 5, i
EALE) 10 2 4,5-0- " WNHERE RS T

&Y 11: AERK; ESI-MS m/z: 139.3 [M+
H]', 137.4 [M—H] . 'H-NMR (400 MHz, CD;0D) §:
9.68 (1H, s, -CHO), 7.31 (1H, brd, J = 7.6 Hz, H-6),
7.29 (1H, brs, H-2), 6.91 (1H, d, J = 7.6 Hz, H-5);
BC-NMR (100 MHz, CD;0D) ¢: 193.1 (C-7), 153.7
(C-4), 147.2 (C-3), 130.8 (C-1), 126.4 (C-6), 116.2 (C-2),
115.3 (C-5)0 LL i 5 e A5,
TEAAY) 11 K 5 LASHE .

tea 12: AERA; ESI-MS miz: 137.2 [M—
H] . '"H-NMR (400 MHz, CD;0D) ¢: 7.87 (2H, d, J =
8.6 Hz, H-2, 6), 6.81 (2H, d, J = 8.6 Hz, H-3, 5);
BC-NMR (100 MHz, CD;0D) ¢: 170.1 (C-7), 163.4
(C-4), 133.0 (C-2, 6), 122.7 (C-1), 116.0 (C-3, 5). LA
Rl S Sk A S, st A 12
IR R .

&9 13: ALK AR ESI-MS m/z: 139.5 [M+
H]', 137.5 [M—H] . 'H-NMR (400 MHz, CD;0D) §:
7.85 (1H, d, J = 7.3 Hz, H-6), 7.06 (1H, m, H-4), 6.89
(2H, m, H-3, 5); “C-NMR (100 MHz, CD;0D) &:
173.8 (C-7), 163.2 (C-2), 136.4 (C-4), 131.6 (C-6),
120.0 (C-5), 118.1 (C-3), 114.4 (C-1). LA ¥ 53¢
BRI IEIEA S, Wt A 13 AR ALK
R »

&Y 14: KR ESI-MS m/z: 199.1 [M+
H]", 197.0[M—H] . 'H-NMR (400 MHz, DMSO-dj)
5:12.62 (1H, s, -COOH), 9.22 (1H, s, -OH), 7.20 (2H,
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s, H-2, 6), 3.80 (6H, s, -OCH3); "*C-NMR (100 MHz,
DMSO-dg) &: 167.3 (-COOH), 147.4 (C-3, 5), 140.2
(C-4), 120.4 (C-1), 106.8 (C-2, 6), 56.0 (-OCH3). LA |
Mol 5 SCmrE A S, Mt A Y 14 N
THER.

AW 15: AR AR; ESI-MS m/z: 169.4 [M+
H]', 167.4 [M—H] . 'H-NMR (400 MHz, CD;0D) §:
7.55 (2H, m, H-2, 6), 6.84 (1H, d, J = 8.8 Hz, H-5),
3.89 (3H, s, -OCH3); >C-NMR (100 MHz, CD;0D) §:
170.2 (C-7), 152.8 (C-4), 148.8 (C-3), 125.4 (C-6),
123.2 (C-1), 116.0 (C-5), 113.8 (C-2), 56.5 (-OCHs).
DA Hde 5 Scmk s S A 830, M et 15
MR

thEW 16: FHERA; ESI-MS m/z: 411.2 [M+
Na]", 387.2 [M—H] . 'H-NMR (400 MHz, CsDsN) 6:
5.94 (1H, t, J = 1.8 Hz, H-22), 4.87 (1H, dd, J = 1.8,
17.6 Hz, H-21a), 4.77 (1H, dd, J = 1.8, 17.6 Hz,
H-21b), 4.42 (1H, brs, H-3), 1.02 (3H, s, H-18), 0.94
(3H, s, H-19); "“C-NMR (100 MHz, CsDsN) 6: 221.6
(C-14), 174.3 (C-23), 172.2 (C-20), 116.6 (C-22), 74.8
(C-5), 73.8 (C-21), 68.0 (C-3), 53.3 (C-17), 49.8
(C-9), 48.8 (C-13), 47.8 (C-8), 43.9 (C-12), 43.8
(C-10), 42.8 (C-15), 37.9 (C-4), 33.9 (C-16), 32.1
(C-6), 29.0 (C-2), 27.2 (C-1), 26.9 (C-7), 23.7 (C-18),
222 (C-11), 19.8 (C-19). LA 3 15 Sk i FE A
—H1Y, MEA Y 16 BT T A

B 17: HER A ESI-MS m/z: 353.5 [M+
H-+H,0]", 379.1 [M+HCOO] . "H-NMR (400 MHz,
CsDsN) 6: 5.39 (1H, d, J = 4.4 Hz, H-6), 4.13 (1H, q,
J=6.2 Hz, H-20), 1.51 (3H, d, J = 6.2 Hz, H-21), 1.07
(3H, s, H-19), 0.81 (3H, s, H-18); “C-NMR (100
MHz, CsDsN) 6: 141.9 (C-5), 121.3 (C-6), 85.7
(C-17), 71.8 (C-20), 71.3 (C-3), 51.9 (C-14), 50.4
(C-9), 46.0 (C-13), 43.5 (C-4), 38.5 (C-12), 37.8
(C-1), 36.9 (C-10), 32.7 (C-7), 32.5 (C-8), 32.2 (C-2),
31.7 (C-16), 24.1 (C-15), 21.0 (C-11), 19.6 (C-19),
19.6 (C-21), 14.3 (C-18). LA L%l 5 CkIE SR A
—#M, s e S 17l A’-pregnene-3p,17a,
200-triol,

& 18: FI{ak A ESI-MS m/z: 405.1 [M+
H]", 449.5 [M + HCOO] . 'H-NMR (400 MHz,
CsDsN) 6: 6.17 (1H, brs, H-22), 5.24 (1H, brd, J =
18.1 Hz, H-21a), 5.03 (1H, brd, J = 18.1 Hz, H-21b),

4.41 (1H, brs, H-3), 3.51 (1H, brd, J = 6.0 Hz, H-7),
2.85 (1H, dd, J = 5.5, 9.3 Hz, H-17), 1.31 (3H, s,
H-19), 1.09 (3H, s, H-18); "“C-NMR (100 MHz,
CsDsN) d: 175.6 (C-20), 174.8 (C-23), 118.2 (C-22),
82.1 (C-14), 74.1 (C-21), 73.0 (C-5), 67.6 (C-3), 64.3
(C-8), 53.0 (C-13), 51.8 (C-7), 51.3 (C-17), 413
(C-12), 40.0 (C-4), 39.8 (C-10), 37.8 (C-6), 36.0
(C-9), 35.7 (C-15), 29.4 (C-2), 29.1 (C-16), 27.0
(C-1), 22.3 (C-11), 19.1 (C-19), 17.7 (C-18). LA_L-%k
o5 ScmR kg R A 8, W e 18 Ny
periforgenin C.

& 19: AR A ESI-MS miz: 391.2 [M+
H]", 4352 [M+ HCOO] . 'H-NMR (400 MHz,
CDCls) 6: 5.87 (1H, brs, H-22), 4.98 (1H, brd, J =
18.2 Hz, H-21a), 4.80 (1H, brd, J = 18.2 Hz, H-21b),
4.17 (1H, brs, H-3), 2.78 (1H, dd, J = 5.5, 9.4 Hz,
H-17), 0.93 (3H, s, H-19), 0.87 (3H, s, H-18);
BC-NMR (100 MHz, CDCly) &: 174.8 (C-20), 174.7
(C-23), 117.8 (C-22), 85.6 (C-14), 74.8 (C-5), 73.6
(C-21), 68.1 (C-3), 50.8 (C-17), 49.6 (C-13), 40.9
(C-8), 40.8 (C-10), 40.1 (C-12), 39.1 (C-9), 37.0
(C-4), 35.3 (C-6), 33.1 (C-15), 28.0 (C-2), 26.9 (C-16),
249 (C-1), 23.9 (C-7), 21.6 (C-11), 16.9 (C-19), 15.9
(C-18). LA F3cdfs 5 it 3 A — 5™, iz fh
S 19 NALHIE T,

S 0k
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