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Chemical constituents in herbs of Bryophyllum pinnatum
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Abstract: Objective To isolate and identify the chemical constituents from the herbs of Bryophyllum pinnatum. Methods The
compounds were isolated by chromatography on silica gel and Sephadex LH-20 columns and preparative TLC. The structures of the
isolated compounds were elucidated based on spectroscopic data and chemical properties. The anti-allergic activities of the compounds
were evaluated by RBL-2H3 cells. Results Six compounds were isolated from the herbs of B. pinnatum. Their structures were
identified as bryophylluside (1), kaempfrol (2), rutin (3), quercetin 3-O-o-L-arabinopyranosyl (1—2) a-L-rhamnopyranoside (4),
quercitrin (5), and B-sitosterol (6). Conclusion Compound 1 is a new lignan, and lignans are first isolated from B. pinnatum.
Kaempfrol is one of the main anti-allergic active compounds in B. pinnatum.
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KU A AGERAF 2459 3 (3 mg). Fr.
10 28 ODS FEta 1% (40% HEE AR EIAHD, Hil# TLC
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DMSO-de) fEARIAX 4 —41 ABX A 1155 6
6.48 (1H, dd, J=1.8, 7.8 Hz). 6.68 (1H, d, J = 7.8 Hz)
16.80 (1H, d,J= 1.8 Hz), VLK 2 AN ER 5T
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DMSO-dg) H25th 26 Mwfa s, HPRIgIX 4
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(C-3) Al 46.9 (C-4) F1 1 N HILBES 0 33.6
(C-1), FRSRA 2 NMEAWTFEERES 6 68.5
(C-3a) F163.7 (C-2a). HEMALAY) 1 AT HE R ZRARDY
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Table1 “C-NMR and '"H-NMR spectroscopic data for compound 1 and HMBC correlations
TRAL dc On HMBC schizandriside '* (6¢)
1 33.6 2.74 2H, d, J = 7.8 Hz) C-2a,3,8 339
2 38.6 1.88 (1H, m) C-4,9 39.6
3 452 1.72 (1H, tt, J = 2.4, 10.8 Hz) C-1,2a,10, 1 459
4 46.9 4.09 (1H, d,J =7.2 Hz) C-5,9,2,6' 47.9
5 114.4 6.16 (1H, s) C-7,9 117.4
6 147.6 145.1
7 147.9 147.1
8 112.9 6.67 (1H, s) C-1,6, 10 112.3
9 130.2 129.1
10 133.2 134.3
2a 63.7 3.47 (1H, m) 65.1
3.58 (1H, m)
3a 68.5 3.85 (1H, m) 69.3
2.98 (1H, m)
1 137.7 138.6
2’ 114.9 6.80 (1H, d, J = 1.8 Hz) C-4,4',6' 1142
3 148.2 148.9
4' 146.5 145.8
5’ 116.5 6.68 (1H, d, J = 7.8 Hz) C-1,3 116.1
6 122.2 6.48 (1H, dd, J = 1.8, 7.8 Hz) C-2', 4 123.1
1" 105.5 3.94 (1H,d,J = 7.2 Hz) C-3a 105.8
2" 74.4 2.95 (1H, m) 75.0
3" 77.7 3.09 (1H, m) 77.9
4" 70.7 3.27 (1H, m) 71.3
5" 66.8 3.66 (1H, m) 66.9
2.96 (1H, m)
6-OCHj; 56.5 3.43 (3H, s) C-6
7-OCH; 56.3 3.71 3H, s) C-7 56.3
3'-OCH; 56.4 3.72 (3H, s) C-3 56.4
1 Vi &5#°4 6-methoxy schizandriside. NOESY %
Fra] JLH-2' (6 6.80) H-6" (6 6.48) 5 H-3 (6 1.72) K
FIFAE S, FINAT I H-4 (6 4.09) 5 H-2 (5 1.88) M oo

H-4 5 H-3a (6 2.98) MAHXAE S, K H-2a 5 H-3a
DA K H-2'5 H-3a AHRAE 5, PIGHEDN H-2 5 H-4
AT H-3 A B B st v, e
1 HIELHEGIE A[alh +13.2°, 5 schizandriside HE)G
WE ([a] 3 +18°) JEA—F, HEMwE A1
(F) A KE#g B Ky 2R, 3R, 4S. WhiEth & 1 K
6-methoxyschizandriside, AHFLEY), firda A st
AT, SRR 1. HARIEER Sy
WNIZA D P o) B3
B 2: BEEORAR, FRER-PEN SO 2B

1 &YW 1 SRR R X HMBC X
Fig.1 Structure and key HMBC correlations of compound 1
'H-NMR (300 MHz, DMSO-dy) o: 8.04 (2H, d, J=8.9
Hz, H-2', 6), 6.93 (2H, d, J = 8.8 Hz, H-3', 5'), 6.44
(1H, d, J = 1.9 Hz, H-5), 6.19 (1H, d, J = 1.9 Hz,
H-7). 45 LZRmyalis Ho o oA 50, 15
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B 3: RN A, ERIR-BNY SN 52 B
'H-NMR (300 MHz, DMSO-d) J: 7.56 (1H, dd, J =
8.4, 1.8 Hz, H-6"), 7.54 (1 H, d, J = 1.8 Hz, H-2'), 6.83
(1H, d, J = 8.4 Hz, H-5'), 6.36 (1H, d, J = 1.4 Hz,
H-8), 6.17 (1H, d, J = 1.4 Hz, H-6), 5.33 (1H, d, J =
6.9 Hz, H-1"), 438 (1H, brs, H-1""), 0.99 (3H, d, J =
6.1 Hz, H-6"") 28551 T 3 Hodfi nf e A — 5518,
HEA TR IR, 3 BOAFERITRSE N REAG
B8, MRt a3 b T

B 4: TR, SRIR-BER SNV A, 1E
Bl ESI-MS 4 4y 18 7% m/z: [M+H]
581.5, $A5X ESI-MS 45 HiHES 25 10 m/z [M—
H]™ 579.5, HfEMHIN 27584 580, "H-NMR (600
MHz, DMSO-d) 6: 7.28 (1H, d, J = 1.8 Hz, H-2),
7.19 (1H, dd, J = 1.8, 8.4 Hz, H-6'), 6.81 (1H, d, J =
8.4 Hz, H-5'), 6.10 (1H, d, J = 1.9 Hz, H-8), 5.93 (1H,
d, J= 1.9 Hz, H-6), 5.32 (1H, brs, H-1"), 4.12 (1H, d,
J =62 Hz, H-1""), 0.88 (3H, d, J = 5.8 Hz, H-6");
BC-NMR (150 MHz, DMSO-dq) J: 178.2 (C-4), 167.6
(C-7), 161.9 (C-5), 157.3 (C-9), 157.2 (C-2), 149.7
(C-4"), 146.2 (C-3"), 134.8 (C-3), 121.5 (C-1"), 121.1
(C-6"), 116.4 (C-2'), 116.0 (C-5"), 107.1 (C-1""), 103.7
(C-10), 101.6 (C-1"), 100.1 (C-6), 94.8 (C-8), 81.4
(C-2"), 73.2 (C-4"), 72.6 (C-3""), 71.8 (C-2""), 71.0
(C-3"), 71.0 (C-5"), 68.5 (C-4""), 66.5 (C-5""), 18.2
(C-6")o 5fi 1z 22-3-0-a-L-ME M BT R A TRERE (1-2)-
ou- L~ PR 55 251 A0 98 3% ot o I e A — 5P, (1
CERIRIED R Cs ML TR R (O
157.5), C-9 MM AI AL TRA%S (6 161.8), &
HSQC HI HMBC ik, H 5 % -3-0-0-L-1L i
RSB E  (1—2)-0-L- L I BT 7 AR EF B 3% S i B
O, RS SRR P R R B AT . M AL
EY 4 i -3-0-a- L-ML BT R AR L (1-2)-
o-L-MEE A B 2= R T

B S: FORAR, RIR-EN SOV 2 B
'H-NMR (300 MHz, DMSO-d;) J: 7.30 (1H, d, J= 1.8
Hz, H-2'), 7.25 (1H, dd, J = 1.8, 8.0 Hz, H-6"), 6.87
(1H, d, J = 8.0 Hz, H-5), 6.38 (1H, d, J = 1.9 Hz,
H-8), 6.19 (1H, d, J = 1.9 Hz, H-6), 5.26 (1H, brs,
H-1"), 0.82 (3H, d, J = 5.7 Hz, H-6"); "*C-NMR (75
MHz, DMSO-dg) d: 178.4 (C-4), 165.4 (C-7), 162.0

(C-5), 158.0 (C-9), 155.7 (C-2), 149.2 (C-4"), 146.0
(C-3"), 134.9 (C-3), 121.8 (C-1"), 121.5 (C-6'), 116.4
(C-5"), 116.2 (C-2"), 104.7 (C-10), 102.5 (C-1"), 99.6
(C-6), 94.4 (C-8), 71.9 (C-4"), 71.3 (C-3"), 71.1
(C-2"), 70.8 (C-5"), 18.2 (C-6"). LA F%¥s 5 SCifikIi
EIREA S, Mt 5 i T

WA 6: HOEPIRSE W (HFEE), Liebermann-
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4 g
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a1 20 40 5 MPUS ST T, [Fn
K MTT P8 T 1 A7 [ 27 Rt
RBL-2H3 41 ity 4n e s /5 H - 45 3R 2ok, 7 10 mg/L
FlE N, LR A YA WX RBL-2H3 41 i3 40 il 25
WGP, XS RBL-2H3 41 M 34 5014 3531 4 18.2%-
9.2%. 22.7%F1-15.3%. {HiZfl& FHEY) 2 fell
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N 50.3%, 76 i1 BH PG R G IR (IR
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SE Ik
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