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Chemical constituents from pericarpium of Metaplexis japonica

GU Yue, JI Jun-yang, SONG Qiang, LI Xiang, CHEN Jian-wei
College of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China

Abstract: Objective To study the chemical constituents from the pericarpium of Metaplexis japonica. Methods The petroleum
ether, dichloromethane and ethyl acetate fractions of 95% ethanol extract from M. japonica were isolated and purified by silica gel,
Sephadex LH-20, MPLC and preparative HPLC, etc. The structures of the obtained compounds were identified by physicochemical
properties and spectral data. Results Ten compounds were isolated and identified as (15f,21a)-dihydroxypregna-17,20-trimethylene
oxide-4,6-dien-3-one (1), 25-hydroperoxycyc-loart-23-en-3p-ol (2), a-amyrin (3), scoparone (4), aleuritin (5), syringaresinol (6),
pergularin-3-0-B-D-oleanodropyranose (7), (20p)-21-dihydroxypregna-4,6-dien-3-one (8), blumenol A (9) and 4-pregnen-20,21-
diol-3-one (10). Conclusion Compound 1 is a new C,, steroidal compound named metajapogenin F, compounds 2 and 10 are isolated
from the genus Metaplexis for the first time, and compound 8 is isolated from this plant for the first time.

Key words: pericarpium of Metaplexis japonica; C,; steroids; metajapogenin F; 25-hydroperoxycyc-loart-23-en-3-ol; scoparone;
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[(15B,21a)-dihydroxypregna-17,20-trimethylene oxide-
4,6-dien-3-one, 1]. 25-hydroperoxycyc-loart-23-en-
3B-0l (2). o-FWAEEE (a-amyrin, 3). ¥ A5
(scoparone, 4). aleuritin (aleuritin, 5). T &fE&
(syringaresinol, 6). KA 2 3-O-B-D-MLMEITTHk
1 ( pergularin-3-O-B-D-oleanodropyranose , 7 ) .
(20B)-21-dihydroxypregna-4,6-dien-3-one  ( 8 ) .
blumenolA (9). 4-pregnen-20,21-diol-3-one (10),
Horr, A& 19 1 A Gy SRR EY),
PHTEET TG F; S 2. 10 N E IR ERL
Y B3], G 8 NE IR MY /) 5
(CER
1 XFES5HH

AV-500 #ZHEIEHRAX (FEE Bruker 2 %] );
LC-20AP & Hs il & WUAH (i A CH A B EARD;
PR o i 4 R G0 (IR A F]D: SMP-10 2
Fa I EAX (S Stuart 4 7]D; RE-201B HIR K
i (IR IR A IR AR SHB-II 3K
XE AR CEMIIA THAER AT D 2k
(R B BIERTRK AR AT . R OISR
GF254, MG H (5 Sl L) s frilfe
P o T A s ik Al (LR DORRHL AR

HHEIET 2018 4F 1 I T 22134 18 2 20 .
B, 2P AU ER A R R R H S E T E
Metaplexis japonica (Thunb.) Makino. )T/ H 5.
2 REESE

VA EESE 11.4 kg, B, 12 f5E 95%LEE [
WA 2 IR, B 20, EIFRIGR, KRG 2T
fEnk, 28 1066.0 go FHRE LA IREHEE 2
FE, WROCHAMEE. &b, BRRROlE. F ik
A7 BRI, I8 [RIWOA R), 45-A BRI 379.3
g« R R 44.2 g, BETR LR AL 40.6 g
HREAEIY) 304.3 go A KA IO 2 Rk AT (03
AR -BE R Z T (10 0—~0 0 1) Yefit, 32 Fr. A~
L, Fr. C & [ BREIRAE (01, A BE-Fa R 2.1 (13
=2 D et #EHEY 2 (69.2mg); Fr.B £
RECERHE A, £l BE-BRER 408 (50 1 1—~1: 1)
Ve, REMLEY 3 (495.0 mg). & H b RIS R
CERZERIE I, SRR O, Al BE-BR O
(1:0—0: 1) Pefii, B8 Fr. 1~12, Fr. 5&KRE
TR O3S, FAmBE-BE R 20 (10 0 1—~115) ¥
fii, s SRR EEY) 4 (103 mg, HIEE-
K 46 1 54); Fr. 8 LB rp K & RGTHEATHL 20

(Cg tailAE, DAFFEE-/K 25 175, 50 : 50, 60 : 40.
70 13080 : 2010 : O BEFEBENL), 15 Fr. 8-1~8-15;
Fr. 8-12 BT (1%, 133 Fr. 8-12-1~8-12-17;
Fr. 8-12-11 &l & m A i 5 24k 54 5 (7.8
mg, HEFE-7K 52 1 48); Fr. 8-12-5 £ % = HOBAH
iR 2L5Y) 6 (6.4 mg, HEE-7K 50 © 50); Fr.
8-12-3 LI BT 73 B, 433 Fr. 8-12-3-1~
8-12-3-7; Fr. 8-12-3-4 £l & = ROlAH (1515 24k
A7 (238.0 mg, HIEE-7/K 53 1 47); Fr. 8-13 £t
e AT AT 43, 793 Fr. 8-13-1~8-13-9; Fr. 8-13-6
oM & OB B B A 1 (8.9 mg, -
7K 551 45); Fr. 8-14 LER BT 708, 53]
Fr. 8-14-1~8-14-6; Fr. 8-14-4 22 £ v R BAH (it
HEIAY) 8(11.5 mg, HIEE-7K 66 © 34); Fr. 8-14-3
2l 2% R A AR B A 10 (3.7 mg,  FHEE-
7K 66 1 34); Fr. 8-9 Lt Al T e, 33
Fr. 8-9-1~8-9-5; Fr. 8-9-2 Z:#I| 4% v ROBUH (1545 51
th&Y 9 (8.7mg, HEE-/K35:65).
3 LT

WEM 1. BEEOEK (RFRE-K); [o]; —8.5°
(c 0.1, CH;0H). Libermann-Burchard S 5 H 1% .
HR-ESI-MS m/z: 345.206 0 [M~+H]" (C21H290;, 5
1B 345.425 3), #EWZ TN CuHysO04s0 HEW 1
AR RESEIRTE I T 22 R RIS 5 (R D &
W ERA 2 MIFERTES o 1.07 GH, s,
H-18), 1.01 3H, s, H-19), 2 ™5 %HE i VK B 2L i
F155 63.99 (1H, m, H-15) f13.87 (1H, m, H-21)],
INMHESFRTIES 06.18 (1H, m, H-6), 6.20 (1H, m,
H-7) #15.63 (1H, s, H-4); i+ 2R 21 MxfE 5,
H 2 AMEFIEBRES 21.2 (C-18) F16.1 (C-19).
2 ANSEAMERIRFEWBES 6 81.0 (C-15) 1 4§
81.1 (C-21). 4 NAEWAES § 123.2 (C-4), 163.4
(C-5), 127.0 (C-6) A1 141.7 (C-7), 1 DREEHIZES o
198.7 (C-3). R4 L& NMR #d5 v #EiZ 4k &9 2
A Co ARREEARZ S8 . HMBC (B 1) 7R oy
1.89/1.63 (H-1) Al 6¢ 163.4 (C-5), dc 198.7 (C-3), d¢
44.2 (C-9), dc 36.0 (C-10), 5c 34.0 (C-2), dc 16.1
(C-19) #H%; 0y 2.54/2.24 (H-2) F16c 198.7 (C-3), 5¢
123.2 (C-4), dc 36.0 (C-10), o 33.4 (C-1) #F: oy
5.63 (H-4) Al dc 163.4 (C-5), dc 127.0 (C-6), d¢ 36.0
(C-10), 6c 34.0 (C-2) #HIE; 0y 6.18 (H-6) ¢ 163.4
(C-5), dc 123.2 (C-4), d¢ 38.7 (C-8), d¢ 36.0 (C-10)
A% 0y 6.20 (H-7) 1 oc 163.4 (C-5), 5¢ 127.0 (C-6),
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x1 A% 18 '"H-NMR F1 “C-NMR ##F (500 MHz,
DMSO-d)
Table 1 'H-NMR and C-NMR (500 MHz, DMSO-d)

spectroscopic data for compound 1

[730A O dc
1 189 (1H, m), 1.62 (1H, m) 334
2 2.54(1H, m), 2.24 (1H, m) 34.0
3 198.7
4 563(IHs) 1232
5 163.4
6  6.18(1H, m) 127.0
7 620 (1H, m) 1417
8§ 1.94(IH, m) 38.7
9 1.37(1H,m) 442
10 36.0
11 159 (1H, m), 1.37 (1H, m) 19.3
12 1.59 (1H, m), 1.44 (1H, m) 29.0
13 54.4
14 180 (1H,m) 503
15 387(1H,m) 81.0
16 2.02(1H,m), 173 (1H, m) 37.7
17 92.5
18 1.07(GH,s) 212
19 1.01 3H,s) 16.1
20 374(IH,tJ=75Hz),356 (10, ,J=85Hz)  70.6
21 399 (1H, m) 81.1

HO
O
OH

E1 k&Y 1%#4EE HMBC mEE
Fig. 1 Structure of compound 1 and key HMBC

correlations of compound 1

5¢ 38.7 (C-8), o 44.2 (C-9), d¢ 50.3 (C-14) FHFIESE
T3 ArHRFEFN 2 AN LPEXUE AL B AE C-3 F C-556n
1.07 (H-18) F1 6¢ 92.5 (C-17), dc 54.4 (C-13), 5 50.3
(C-14), ¢ 29.0 (C-12) #5%, oy 1.01 (H-19) Fl o¢
163.4 (C-5), dc 44.2 (C-9), dc 36.0 (C-10), 5¢c 33.4
(C-1) MK, WESL T Cy BEARZ L CL HAE
SALE; Oy 3.99 (H-15) Ml oc 92.5 (C-17), dc 54.4
(C-13), 6¢ 50.3 (C-14), 6¢c 38.7 (C-8), dc 37. 7 (C-16)
FP, H C-15 M A I 2 & T e R B AR

C, UESE T 15-OH WIf74E; 0y 3.87 (H-21) Fl 5¢ 92.5
(C-17), d¢ 70.6 (C-20), dc 54.4 (C-13) K, M
HSQC #2515 FESE C-21 {0 5 oy 3.87 I TAHIE,
H C-21 SRR B B B T IR IR €, 1iF
SE T 21-OH FAFAE ;s iRHEAL 2200 F 6 70.6 (C-20) Al
Sc 81.1 (C-21), A HEWT C-17 FiEEMFEH N 3-F2 5k
HAA T e, B C-17 12 L. Cy SEEH A/B /%
KA, H-19 £7 B #2L, )\ NOESY i Bl &7~ , H-19
A H-8. H-18 AHIGUESE T EAE A B #49244; H-8
H-9. H-14 x4, B2 ML E B H R FREUR
FH, B H-9 1 H-14 #°8 o #9%¢; H-14 F1 H-15
FHRUESE T H-15 9 o 792, # 15-OH Ay B #4928
H-18 1 H-21 AHSGIESE 7 EA IR B4 AY, # 21-OH
Mok, gih BIREIEARNT, M EmEi i
N (15B,210)- —F2 320 {8-17,20- 55 42 T $i-4,6-—
Wi-3-0, 2R, BEhEw 18 1 AH Cy
WA

WEY 2. AR ChlE-EEE OB .
'H-NMR (500 MHz, CDCl3) J: 7.28 (1H, s,-OOH),
5.70 (1H, ddd, J = 16.0, 8.8, 6.0 Hz, H-23), 5.56 (1H,
d, J=16.0 Hz, H-24), 3.32 (1H, m, H-3), 1.36 (6H, s,
H-26, 27), 0.99 (3H, s, H-18/28), 0.98 (3H, s,
H-28/18), 0.90 (3H, s, H-30), 0.88 (3H, d, J = 6.5
Hz, H-21), 0.83 (3H, s, H-29), 0.57 (1H, d, J = 4.0 Hz,
H-19b), 0.35 (1H, d, J = 4.0 Hz, H-19a); "“C-NMR
(125 MHz, CDCls) d: 32.0 (C-1), 30.3 (C-2), 78.9
(C-3), 40.5 (C-4), 47.1 (C-5), 21.1 (C-6), 26.0 (C-7),
48.0 (C-8), 20.0 (C-9), 26.1 (C-10), 26.4 (C-11), 32.8
(C-12), 45.3 (C-13), 48.8 (C-14), 35.6 (C-15), 28.1
(C-16), 52.1 (C-17), 18.1 (C-18), 29.9 (C-19), 36.3
(C-20), 18.4 (C-21), 39.4 (C-22), 130.5 (C-23), 134.6
(C-24), 82.2 (C-25), 24.5 (C-26), 24.4 (C-27), 25.4
(C-28), 14.2 (C-29), 19.3 (C-30). LA E#¥E 5 LR
WA —F, U B A 2 4 25-hydroperoxycyc-
loart-23-en-33-ol.

&Y 3: BEMAK ChMEE-BE OB .
'H-NMR (500 MHz, CDCl3) é: 5.14 (1H, t, J = 3.5
Hz, H-12), 3.25 (1H, dd, J = 11.0, 5.5 Hz, H-3), 1.93
(2H, td, J = 13.5, 4.5 Hz, H-15), 1.87 (2H, td, J = 13.5,
4.5 Hz, H-16), 0.94 (3H, d, J = 6.0 Hz, H-30), 0.78
(3H, d, J = 4.8 Hz, H-29), 1.09 (3H, s, H-27), 1.03
(3H, s, H-26), 1.01 (3H, s, H-23), 0.97 (3H, s, H-24),
0.82 (3H, s, H-28), 0.81 (3H, s, H-25), 0.74 (1H, dd,
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J=12.0, 12 Hz, H-5); “C-NMR (125 MHz, CDCl;)
J: 38.8 (C-1), 28.1 (C-2), 79.0 (C-3), 38.8 (C-4), 55.2
(C-5), 18.4 (C-6), 33.0 (C-7), 40.0 (C-8), 47.7 (C-9),
36.9 (C-10), 23.4 (C-11), 124.4 (C-12), 139.6 (C-13),
42.1 (C-14), 27.8 (C-15), 26.6 (C-16), 33.8 (C-17),
58.1 (C-18), 39.6 (C-19), 39.7 (C-20), 31.3 (C-21),
41.5 (C-22), 28.1 (C-23), 15.6 (C-24), 15.7 (C-25),
16.9 (C-26), 23.3 (C-27), 28.8 (C-28), 17.5 (C-29),
21.4 (C-30). LL ¥R 5 scmrioa A 5",
YA 3N a- B REE .

A 4. FEOERGE & (PEE-K). "H-NMR
(DMSO-ds, 500 MHz) d: 7.99 (1H, d, J = 9.5 Hz,
H-4), 7.28 (1H, s, H-5), 7.10 (1H, s, H-8), 6.33 (1H, d,
J =9.5 Hz, H-3), 3.90 (3H, s, 7-OCH3), 3.84 (3H, s,
6-OCH;); "*C-NMR (125 MHz, DMSO-dg) &: 161.5
(C-2), 113.6 (C-3), 145.2 (C-4), 109.9 (C-5), 146.8
(C-6), 150.4 (C-7), 101.0 (C-8), 153.5 (C-9), 112.1
(C-10), 57.1 (6-OCHj3), 56.8 (7-OCHs). LA E¥iiE 5
SCHRIRIE R A, M A A 4 T G

a5 REGOTENBHR (FE-K).
'H-NMR (500 MHz, DMSO-dq) d: 7.94 (1H, d, J=9.5
Hz, H-4), 6.77 (2H, s, H-2, 6'), 6.69 (1H, s, H-8), 6.20
(1H, d, J=9.5 Hz, H-3), 5.04 (1H, d, J = 7.5Hz, H-7"),
4.18 (1H, m, H-8"), 3.90 (3H, s, 7-OCHa), 3.77 (6H, s,
3", 5"-OCHs), 3.73 (1H, dd, J = 11.5, 2.0 Hz, H-9'b),
3.63 (1H, dd, J= 11.5, 3.5 Hz, H-9'a); "C-NMR (125
MHz, DMSO-ds) 6: 160.9 (C-2), 111.9 (C-3), 136.6
(C-4), 139.8 (C-5), 129.8 (C-6), 148.4 (C-7), 93.3
(C-8), 126.4 (C-1), 105.8 (C-2', 6"), 149.3 (C-3', 5"),
138.8 (C-4"), 77.4 (C-7"), 78.1 (C-8"), 60.4 (C-9"), 56.6
(7-OCH3), 56.7 (3!, 5'-OCH;), 103.0 (C-4a), 152.6
(C-8a). UL ¥ 5 i A 5%, W%
A 5 N aleuritin.

WA 6: V35 435 I [E 44 CFEE-7K) . 'H-NMR
(500 MHz, DMSO-d) 6: 6.60 (4H, s, H-2, 6, 2, 6),
4.62 (2H, d, J=4.0 Hz, H-7, 7'), 4.16 (2H, dd, J = 8.5,
6.5 Hz, H-9b, 9'b), 3.78 (2H, overlapped, H-9a, 9'a),
3.76 (12 H, s, H-10, 11, 10, 11"), 3.17 (2H, brs, H-8,
8): "C-NMR (125 MHz, DMSO-d) 6: 131.9 (C-1,
1), 104.1 (C-2, 2', 6, 6"), 148.4 (C-3, 3, 5, 5"), 135.3
(C-4, 4", 85.8 (C-7,7"), 71.5 (C-9, 9"), 56.5 (C-10, 10/,
11, 117), 54.1 (C-8, 8'). LA E%il 5 ClkRE A —
M, M E 6 N T EREK.

A 7+ ¥ 5 €037 WA [ A CHE-7K0 » "H-NMIR
(500 MHz, DMSO-dg) 6: 5.07 (1H, d, J = 3.0 Hz,
H-6), 4.60 (1H, dd, J = 9.0, 1.8 Hz, H-1"), 3.46 (1H,
m, H-3), 3.43 (1H, m, H-12), 3.30 (3H, s,-OCHj3), 2.10
(3H, s, H-21), 1.15 (3H, d, J = 6.5 Hz, H-6'), 1.09 (3H,
s, H-18), 0.90 (3H, s, H-19); “C-NMR (125 MHz,
DMSO-dg) 6: 37.1 (C-1), 30.6 (C-2), 75.6 (C-3), 38.7
(C-4), 139.5 (C-5), 122.1 (C-6), 26.2 (C-7), 36.1
(C-8), 42.8 (C-9), 36.7 (C-10), 30.9 (C-11), 67.5
(C-12), 57.8 (C-13), 88.2 (C-14), 29.8 (C-15), 31.5
(C-16), 91.4 (C-17), 7.2 (C-18), 19.7 (C-19), 207.7
(C-20), 27.4 (C-21), 97.3 (C-1'), 37.0 (C-2"), 80.4
(C-3"), 76.8 (C-4"), 72.0 (C-5'), 18.6 (C-6'), 56.9
(-OCH3). VL E¥d 5 cmrigig A —s", %
SENE T AR RTZ 3-0-B-D-ME IR ST Hepi

a8 Lk (FEE-/K). 'H-NMR (500
MHz, DMSO-ds) J: 6.16 (2H, overlapped, H-6, 7),
5.60 (1H, s, H-4), 3.42 (1H, dd, J = 11.2, 2.6 Hz,
H-21a), 3.39 (1H, dd, J = 8.0, 2.6 Hz, H-20), 3.19
(1H, dd, J = 11.2, 8.0 Hz, H-21b), 2.58 (1H, ddd, J =
18.0, 14.4, 5.6 Hz, H-2a), 2.30 (1H, ddd, J = 18.0, 5.6,
2.0 Hz, H-2b), 2.26 (1H, t, J = 10.4 Hz, H-14), 2.21
(1H, dt, J = 9.6, 3.2 Hz, H-12a), 1.98 (1H, ddd, J =
13.2, 5.2, 2.0 Hz, H-1a), 1.80 (1H, m, H-16a), 1.66
(1H, m, H-1b), 1.60 (2H, m, H-15), 1.48 (1H, m,
H-11a), 1.42 (1H, m, H-8), 1.39 (1H, m, H-11b), 1.30
(1H, m, H-16b), 1.25 (1H, m, H-12b), 1.19 (1H, m,
H-9), 1.16 (1H, m, H-17), 1.10 (3H, s, H-19), 0.86
(3H, s, H-18); “C-NMR (125 MHz, DMSO-d;) 6
33.8 (C-1), 34.1 (C-2), 198.6 (C-3), 123.3 (C-4), 163.9
(C-5), 127.9 (C-6), 142.0 (C-7), 52.1 (C-8), 50.9
(C-9), 36.0 (C-10), 20.5 (C-11), 39.3 (C-12), 43.5
(C-13), 37.6 (C-14), 24.2 (C-15), 25.0 (C-16), 52.9
(C-17), 12.4 (C-18), 16.5 (C-19), 74.4 (C-20), 66.2
(C-21). DKot 5 scmrioE A 85", Wk
WA 8 4 20B,21-dihydroxypregna-4,6-dien-3-one .

WEY 9: Kkt il (FREE-7/K). 'H-NMR (500
MHz, DMSO-dg) d: 5.79 (1H, s, H-4), 5.70 (1H, dd,
J=16.0, 4.5 Hz, H-8), 5.65 (1H, d, J = 16.0 Hz, H-7),
5.01 (1H, s, OH), 4.74 (1H, brs, OH), 4.18 (1H, m,
H-9), 2.37 (1H, d, J = 16.5 Hz, H-2a), 2.07 (1H, d, J =
16.5 Hz, H-2b), 1.81 (3H, s, H-13), 1.12 (3H, dd, J =
6.5, 1.8 Hz, H-10), 0.94 (3H, s, H-12), 0.92 (3H, s,
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H-11); "C-NMR (125 MHz, DMSO-dq) d: 41.4 (C-1),
49.9 (C-2), 197.8 (C-3), 125.9 (C-4), 164.9 (C-5), 78.3
(C-6), 1363 (C-7), 128.4 (C-8), 66.5 (C-9), 24.6
(C-10), 23.5 (C-11), 24.4 (C-12), 19. 5 (C-13). LA %%
W5 kIR E R A ), M EAE Y 9 A
blumenolA.

WEY 10: R EFEPE A CFE-KD.
'H-NMR (500 MHz, DMSO-d) 6: 5.76 (1H, s, H-4),
5.63 (1H, m, 20-OH), 5.14 (1H, m, 21-OH), 3.59 (1H,
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