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[Abstract] Objective To study the chemical constituents of the rhizomes of Jitou Huangjing (JTHJ, Polygonatum sibiricum
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Red), and their associated biological activities. Methods Gel column chromatography, silica gel column chromatography, and semi—
preparative high—performance liquid chromatography (HPLC) were used to isolate and purify the chemical constituents of JTHJ. The
obtained compounds” structures were identified by physicochemical properties and spectral data. Their a—glucosidase inhibitory and
antioxidant activities were evaluated by p—Nitrophenyl-8-D—glucopyranoside (PNPG) assay and 2, 2"-azino-bis (3—ethylbenzothiazoline—
6—sulfonic acid) diammonium salt (ABTS) assay kit, respectively. Results 15 compounds were isolated and identified from the
petroleum ether and ethyl acetate extracts of JTHJ, namely disporopsin (1), 5, 7-dihydroxy—6, 8-dimethyl-3—4 -hydroxybenzyl)
chroman—4—one (2), 5, 7-dihydroxy—6-methyl-3—4"~hydroxybenzyl) chroman—-4-one (3), polygonatone H (), 4-demethylleucomin-7-
O-B-D—glucopyranoside (5), 4—aminocinnamic acid (6), p-hydroxybenzoic acid (7), 6, 7-dimethoxy—4-hydroxy—1-naphthoic acid (§),
syringaresinol (9), sucrose (10), 38, 22a—dihydroxy—7B-methoxy—24B—ethyl—cholest-5-ene (11), stigmast-5—-ene-38, 7a—diol (12), 8-
sitosterol (13), B-sitostenone (14), 24—ethyl-5a—cholestane-3B, 5, 68—triol (15). Compounds 1, 4, 5 showed a-glucosidase inhibitory
activity, with ICs, values of (2347x1.30), (51.24+2.41), (83.74+15.77) pmoll, respectively. Compounds 1, 2, 4, 8 exhibited ABTS radical
scavenging activity, with ICs, values of (1439+1.77), 23.76+2.27), 24512249), (11.57+1.03) pwmol/L, respectively. Conclusion Compounds 2,
4, 6, 8, 9, 11, and 15 were isolated from JTHJ for the first time. Compounds 1-5 belong to the relatively rare class of homois-
oflavonoids with potential a—glucosidase inhibitory and antioxidant activities.

(Keywords) Jitou Huangjing (Polygonatum sibiricum Red.); homoisoflavonoids; chemical constituents; isolation and identi-

fication; a—glucosidase inhibitory activity; antioxidant activity
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A AN RIS T A IO, Dol He VA 4 , 43 A5 28] 4 ik ik
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Fr. V(16.2 g) & rERAE (i, — 5 F b - H B
(1:0~0:1)BREEVEME , 458 Fr. V.I-Fr. V.9, Fr. V.2
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3.1 hEYREHEE

EY 1. A s, 2T 30 CeHuOs, 5% &
P - B TR W 4, T2 433 (thin layer chromatogra-
phy, TLC)BEAS LT o, H Mt 55 B LB (ESI-
MS) m/z:301.8 [M=H], '"H NMR(600 MHz,CD;0D)
Sw:4.12(1H,dd, J=7.7,11.4 Hz,H-2a),4.23(1H,dd,
J=11.4,44 Hz,H-2b),2.97(1H,m,H-3),5.85(1H,
d,J=2.2 Hz,H-6),5.83(1H,d,J=2.2 Hz,H-8),2.55
(1H,dd, J=13.7,10.1 Hz,H-9a),3.15(1H,dd, J=
13.7,4.9 Hz,H-9b),6.29(1H,dd,J=8.2,2.4 Hz,H-
57),6.23 (1H,d,J=2.4 Hz,H-3"),6.87 (1H,d,J=8.2
Hz,H-6"), “C NMR(150 MHz,CD,0D)8:70.7(C—
2),46.5(C=3),200.2(C-4),103.5(C-4a),165.8(C—
5),96.9 (C-6),168.1 (C=7),95.7 (C-8),164.9 (C-
8a),28.2 (€C-9),116.8 (C-17),157.6 (C-27),103.5
(C-37),158.3(C-4"),107.4(C-5"),132.6(C-6"), LA
RS SCHR133EAR—EL, B N disporopsin,

WA 2R E A5 i, 0 F 3 CeHig0s,5% 7
R B IR T A, TLC BEsS W BLL (5 ESI-MS m/z;
374.8 [M+CH,COO], 'H NMR(600 MHz,CDCI,)8:
430(1H,dd,J=11.4,4.2 Hz,H-2a),4.14(1H,dd, J=
11.4,7.0 Hz,H-2b),2.81(1H,m,H-3),3.18(1H,
dd,J=13.9,4.4 Hz,H-9a),2.71(1H,dd,J=13.9,10.5
Hz,H-9b),7.12 (2H,d,J=8.4 Hz,H-2",H-6"),6.81
(2H,d,J=8.4 Hz,H-3",5"),2.09(3H,s,6-CH;),2.05
(3H,s,8-CH;), “C NMR (150 MHz,CDCI;)S.:69.0
(C=2),47.0(C-3),198.6(C-4),102.4(C-4a),159.7
(C-5),103.0(C-6),160.4(C=7),101.7(C-8),157.9
(C-8a),32.1(€C-9),130.2 (C-1"),130.5 (C-2",C -
6°),115.6 (C-3",C-5"),154.5(C-4"),7.5 (6 -CH;),
7.0(8-CHy), LA BHE 5530k [14 84— 3K, s e
R 5.7- K -6,8- T B3 - (4B RIf
= U AL R ST

L&Y 3. R E ki, T X CoH 05, 5% 7
O MR R 0, TLC BE S B A 2068 ESI-MS m/
2:335.9[M+Cl], 'H NMR(600 MHz,CD:0OD)8y:4.05
(1H,dd,J=114,70 Hz,H-2a),420(1H,dd,J=11.4,4.2
Hz,H-2b),2.76 (1H,m,H-3),5.91 (1H,s,H-8),
2.64(1H,dd,J=13.9,10.3 Hz,H-9a),3.09(1H,dd,
J=13.9,4.6 Hz,H-9b),7.05(2H,d,J=8.1 Hz,H-2",



2026 455 46 4

IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 1401

H-6"),6.73(2H,d, J=8.1 Hz,H-3",H-5"),1.94(3H,
s,6-CH;), C NMR (150 MHz,CD;0D)&.:70.1(C—
2),48.2(C-3),199.5(C-4),102.6(C—4a),162.9(C—
5),105.3(C=6),166.1 (C-7),94.9(C-8),162.2(C-
8a),33.2(C-9),131.1 (C-17),130.3 (C-2",C -6"),
116.4(C=3",C-5"),157.2(C-4")7.0(6—CH;) , A %X
P55 5 SCHR S BEAS— 34, B e o 5,7- k-6
Fe-3— (4RI I H T AN IR 4T

LAY 4. E OB AR, 55 F 3 CsHiOs, 5% 7
TP MR BRI 0, TLC B WAL (5 ESI-MS m/z
390.8[M+CH,COO], 'H NMR (600 MHz,CD;0D)8:
4.08 (1H,d,J=11.8 Hz,H-2a),4.22 (1H,d,J/=11.8
Hz,H-2b),2.95 (1H,m,H-3),2.61 (1H,d,J=13.8
Hz,H-9a),3.18(1H,d,J=13.7 Hz,H-9b),6.37(1H,
d,J=2.5 Hz,H-3"),6.40(1H,dd, J=2.5,6.2 Hz,H-
57),6.98(1H,d, /=8.1 Hz,H-6),1.94(3H,s,6-CH,),
3.75(3H,s,4-OCH;), *C NMR(150 MHz,CD;OD)
8::70.5 (C-2),46.7 (C-3),199.9 (C-4),102.4 (C -
4a),165.1(C=5),105.0(C-6),162.4(C-7),95.2(C~
8),162.4(C-8a),28.3(C-9),118.2(C-1"),157.6(C-
2°),102.4 (C=37),161.2(C-4),105.6 (C-5"),132.6
(C-6"),6.6(6-CH;),55.6(4-OCH5), VL FHHE 5
HR[16]HE A —3, B4 A polygonatone H,

WEY 5. B KK, 75T CoHu0., 5% H
i — e B 2 Wk £, TLC B0 0 Wl 2T €8 ESI-MS m/z:
469.8[M+Na]*, 'H NMR (600 MHz,CD:0D)8y:5.37
(2H,br. s,H-2),6.22(1H,d, J=2.3 Hz,H-6),6.17
(1H,d,J=2.3 Hz,H-8),7.79(1H,br. s,H-9),7.29
(2H,d,J=8.6 Hz,H-2",H-6"),6.91(2H,d,J=8.6 Hz,
H-3",H-5"),5.00(1H,d,J=7.3 Hz,H-1"),3.46
(1H,m,H-2"),3.40(1H,m,H-3"),3.42(1H,m,H-
4,348 (1H,m,H-5"),3.72 (2H,m ,H-6"), C
NMR (150 MHz,CD:0D)8.:68.8 (C-2),128.0(C-
3),186.4(C-4),105.1(C-4a),165.8(C-5),98.2(C-
6),166.9(C-7),96.7(C-8),163.6(C-8a),138.8(C—
9),126.9(C-1"),133.8(C-2",C-6"),116.8(C-3",C—
57),160.9 (C-47),101.2 (C-17),74.7 (C -2"),77.8
(C=3"),71.1(C=4"),78.3(C=5"),62.3(C=6"), LA
RS SCERI1 T 3EAR— B, K E A 4—demethyll-
eucomin—7-0—-B-D—glucopyranoside,,

&Y 6. MK, 7313 CGHNO,, 5% 7 &
i — e B 2 Wk £, TLC B0 0 ok i 55 €8, ESI-MS m/z:
162.0[M-H]-, 'H NMR (600 MHz,CD,0D)8y:6.82
(2H,d, J=8.6 Hz,H-2,6),7.44(2H,d,J=8.6 Hz,H-

3,5),7.49(1H,d, J=15.8 Hz,H-7),6.47(1H,d,J=
15.8 Hz,H-8), “*C NMR(150 MHz,CD;0D)8:160.7
(C-1),116.7(C-2,C-6),130.7 (C-3,C-5),127.6
(C-4),142.9(C-7),117.8(C-8),171.6(C-9), VI I
B 55 SCHR(1 8 A — 2, WS e hy 4- R IR

a7, T AE S X CGHO;, 5% F 5
P - B IR 2 (6 TLC BE S 8 #5 (4 ESI-MS m/z;
139.0[M+H]*, 'H NMR (600 MHz,CD:OD)8;:7.89
(2H,d, J=8.7 Hz,H-2,6),6.82(2H,d,J=8.7 Hz,H-
3,5), “C NMR(150 MHz,CD;OD)8.:123.6(C-1),
132.9(C-2,C-6),115.9(C-3,C-5),163.1 (C-4),
171.0(C=0), LA 504 5 3CER19 A — 3%, il s e
SRXFEFERHR

AW 8. Lk i, 7 T2 CuH 05, 5% B
P — ¥ B R 2 €0, TLC BE A5 2 5 €8 ESI-MS m/z;
293.8 [M+COOH]*, 'H NMR (600 MHz,CD;0D)8,;:
7.58(1H,m,H-2),6.85(1H,d,J=8.7 Hz,H-3),7.36
(1H,s,H-5),7.56(1H,s,H-8),3.91(3H,s,6-0CH,),
3.90(3H,s,7-0CH;), "“C NMR (150 MHz,CD0D)
8::141.5(C-1),125.2(C=2),115.8(C-3),152.5(C-
4),123.5(C-4a),108.3 (C-5),148.8 (C-6),148.6
(C-7),113.8(C-8),122.5(C-8a),56.4 (6-OCH;),
56.8(7-0CH3),170.5(C=0), VA %5455 SCik[20]3%
AR—F MU E N 6,7- W -4 -1 -8R,

AW 9. T Trd, 5313 CoHyOs, 5% 5L
M — e B R 2 8, TLC 3 5 B 38 8 ESI-MS w/z:
463.7[M+COOH]-, 'H NMR (600 MHz,CD,0D)8,:
6.66(4H,s,H-2 H-2",H-6,H-6"),3.84(3,5,3",5-
OCH,),4.72(2H,d,J=4.0 Hz,H-7,9"),3.14(2H,q,
J=4.0 Hz,H-8,H-8"),3.88(2H,dd, J=9.1,3.4 Hz,H-
9a,H-9"a),4.27(2H,dd, J=9.1,6.8 Hz,H-9b,9'b) .
BC NMR (150 MHz,CD;0D)S.:133.1(C-1,17),104.5
(C2,0-6,0=2",C-6"),148.6(C-3,3",5,5"),136.2(C—
4,0-47),87.6(C-7,7"),55.5(C-8,C-8"),72.8(C-9,
C-9),56.8(3,5,3",5-0CH;) ., LA F%dE 5 SCik[21]
B8 BEEE N THIRER,

AP 10 FHERR , 733 CoHR0., 5% B
M — v B R 2 8, TLC 3 5 B B8 8 ESI-MS w/z:
3749[M+Cl]-, 'H NMR (600 MHz,CD,0D)8;:3.65
(1H,m,H-1a),3.66 (1H,m,H-1b),4.10(1H,m,H-
3),4.01 (1H,m,H-4),3.86 (1H,m,H-5),3.53 (1H,
m,H-6),5.10(1H,d,J=3.7 Hz,H-1"),3.66 (1H,m,
H-2"),3.83(1H,m,H-3"),3.72 (1H,H-4"),4.01
(1H,m,H-5"),3.70 (1H,m,H-6"), “C NMR (150
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MHz,CD:0D)8::64.4 (C -1),103.2 (C -2),76.8 (C -
3),77.5(C-4),83.7(C-5),64.5(C-6),659(C-1"),
99.2(C-2"),69.4 (C-3"),71.8 (C-4"),71.3 (C-5"),
64.5(C-6"), VA FEE 5 SCRR[22 1A — 3, i 4EE
TR

L&Y 11, okt i, 43130 CoHg0,,5% B
T — ¥ B PR 2 €6, TLC B 5 8 5 (4 | ESI-MS m/z;
526.7 [M+Br]". 'H NMR (600 MHz,CD;0D)8;:3.45
(1H,m,H-3),5.77(1H,dd, J=5.1,1.7 Hz,H-6),
3.34 (1H,br. s,H-7),0.70 (3H,s,H-18),1.00 (3H,
s,H-19),0.95(3H,d,J=6.5 Hz,H-21),0.83(3H,d,
J=6.7 Hz,H-26),0.85(3H,d, J=6.8 Hz,H-27),0.88
(3H,d,J=7.2 Hz,H-29),3.27 (3H,s,7-OCH;), “C
NMR (150 MHz,CD;0D)5.:38.1 (C-1),32.1(C-2),
72.1(C-3),42.7 (C-4),148.0 (C-5),121.5 (C-6),
75.3(C=7),38.5(C-8),44.2(C-9),38.5(C-10),22.0
(C-11),40.6(C-12),43.1(C-13),50.4(C-14),25.2
(C-15),29.4(C-16),56.9(C-17),11.9(C-18),18.8
(C-19),37.5(C=20),19.4(C-21),35.1(C=22),27.1
(C-23),47.3(C=24),30.3(C-25),19.4(C-26),20.2
(C-27),24.1(C-28),12.4(C-29),57.3 (7-0CH;),
DL %t 5 SCRR[23 1A — B, U E N 38,220
FRIe 78-S -248- £ FEAH 5 —5-45 .

AW 12, A EEER, 75 F 2 CoHy0,, 5% 7 5
P — e B R 2 (8, TLC B 45 2 i 8, ESI-MS m/z:
469.2[M+K]*, 'H NMR (600 MHz,CD;OD)5y:3.48
(1H,m,H-3),5.56(1H,dd, J=5.3,1.8 Hz,H-6),
3.78 (1H,br.s,H-7),0.74 (3H,s,H-18),1.02(3H,s,
H-19),0.98(3H,d,J=6.6 Hz,H-21),0.88(3H,d,J=
6.3 Hz,H-26),0.86 (3H,d,/=6.8 Hz,H-27),0.89
(3H,d,=7.1 Hz,H-29), “C NMR(150 MHz,CD;0D)
8::38.1(C-1),32.1(C=2),72.0(C-3),42.9(C-4),
146.6 (C-5),125.0 (C-6),65.9 (C=7),39.0 (C-38),
43.2(C-9),38.5(C-10),21.8(C-11),40.7 (C-12),
43.4(C-13),50.7(C-14),25.1(C-15),30.3(C-16),
57.3(C-17),12.1(C-18),18.5(C-19),37.5(C-20),
19.4(C-21),35.1(C=22),29.5(C-23),47.3(C-24),
29.5(C-25),19.4(€C-26),20.2(C-27),24.1(C-28),
12.1(C-29) . VA E8HE 5 SCHR[24 A — 3, B
A -5-H-38, Ta- %,

L&Y 13, Tk i (L), ShriE iR A6
SRR, 28 3 FORTRRIFH (Cf ik LR L HR=8:
25 NG =10:15 1E O i LR L FiR=7:3) R FF K AR

TLC RN BE 5 5 50 B4 {55 B ) B X EE— 3
WS ZAC G YR B4 S

AP 14, FHEREE, 555 CoHg0, 5% F 5
P — ¥ B R 2 €0, TLC BE A5 2 5 €8 ESI-MS m/z;
490.8[M+Br]-, 'H NMR (600 MHz,CDCl;)8,:5.73
(1H,s,H-4),0.71 (3H,s,H-18),1.18 (3H,s,H-
19),0.92(3H,d,J=6.6 Hz,H-21),0.83(3H,d, J=6.2
Hz,H-26),0.82(3H,d,J=6.6 Hz,H-27),0.84(3H,
d,J=7.1 Hz,H-29), “C NMR(150 MHz,CDCL):
35.7(C-1),32.2 (€ =2),200.0 (C-3),123.9 (C-4),
172.0(C-5),33.1(C-6),34.0(C-7),35.8(C-8),53.9
(C-9),38.7(C-10),21.2(C-11),39.7(C-12),42.5
(C-13),56.1(C-14),24.3(C-15),29.2(C-16),56.0
(C-17),12.1(C-18),17.5(C-19),36.3(C-20),18.8
(C-21),34.1(C-22),29.9(C-23),45.9(C-24),26.1
(C-25),19.1(C-26),20.0(C-27),23.2(C-28),12.1
(C-29), DA LHds 5 SCk[251 34—, i e h
B-HH{S i,

AW 15, AR, 53+ CxH505,5% 75 B
P - B R 2 (6, TLC BE S 8 #5 (4 ESI-MS m/z;
4477[M+H]*, 'H NMR (600 MHz, Pyridine—ds)8;:
4.88(1H,m,H-3),4.18(1H,br. s,H-6),0.76(3H,s,
H-18),1.67(3H,s,H-19),1.01(3H,d,J=6.5 Hz,H-
21),0.88 (3H,d,J=6.7Hz,H-26),0.86 (3H,d, J=6.9
Hz,H-27),0.89(3H,d,J=7.4 Hz,H-29), “C NMR
(150 MHz, Pyridine —ds)é.:32.4 (C-1),33.7 (C-2),
67.8(C-3),43.3(C-4),76.3(C-5),76.7(C-6),36.1
(C=7),31.6(C-8),46.3(€C-9),39.6(C-10),22.2(C-
11),41.1(C-12),43.5(C-13),57.0(C-14),25.0(C-
15),29.1(C-16),56.9(C-17),12.5(C-18),17.6(C-
19),36.9(C-20),19.4(C-21),34.6(C-22),26.9(C-
23),46.5(C=24),29.8(C-25),19.6(C-26),20.4(C-
27),23.8(C-28),12.8(C-29), LA %5 CHik[26]
FEAR B W 8 N 24- 2 F-5a-H {5 -38,5, 68—
=P,

AW 1~15 (AL2E A5 RTE L 1,
32 BRENEMRIEINEERR
3.2.1 oo~ A AW TG R Y ARSI LA
BT 30 5 Sy BH M B A5 HE 1G5, A (0.027 3+
0.002 8) pmol/L, {HMHEFiIEL: R MR, B &
W) 1~5 R R RIFEE Y oo AR T 16 5 78
HE— 2 XF DAL AR S AT 1Cs (6 E , fh &
1.4.5 (89 ICs {543 51 M (2347+130) . (5124+241)
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Fig.1 Chemical structures of compounds 1~15

(83.74+15.77) pmol/L, A& 2 F1 3 1 1C5 (KT
100 pmol/L,

322 BUAEATEM ASLELIgEA R C O M
HR AR HE 1Cso fHH (24.50+1.27) pwmol/L, 4521 .
N, Y AR LR SR E T
BB TCso TH 2310 (34.71+4.31) (32.79+4.62) |
(43.82+2.04) . (40.15£1.87) pe/mL.fLE5¥1.2 4.8
) ABTS H HIFEEERBES ) 70010 (1439+1.77)  (23.76+
2.27) . (24.51+2.49) (11.57£1.03) mmol/L,

4 +ig

BORVE I 5 R R P 254t LA B2
FEISE RS 20 | B R R IT, Xk P iy BB
2k 24 B P S VR AL A B e o i HR BE
A SCHIR B L G BORS SR AR P A (R e S 2
W ABAR A TEAIAT A — T JR BRI, A X3t 3k B

Ak | LR CFR AL AT FARXT AT R, T 1
RBFTEBR , A TR K SRR ZE S IS B 1Y
£t | LR CTRAE BRI T 2> B alifl, 2R iis H
BEIBAE (1 AR (il AP s R AR g R
TR EEOR A B TE B S BE Bl 4 5E | 343
15 MfRfEE Y, b b5 2.4.6.8.9.11,15%
B IRMIGK B T AR LS 1-5 AR
FRAEPE R SR AL W), AR TSk
KB E R DTS, R P ) Rl R ST P At 1
—E R E A

BURLYBROTTE EAESE XSk SRR 2 HAT FEm |
UMl SR S 2 MiE A, SR LA UR
BA A it P9 A5 S DSR2, ASBIFFE R o
AW RG] ABTS B Hy 5E75 R A (A M
PN BTG I VS PSS SR W, 5 A v S s I AR 2
LR BRI HL AU Y Bt S A A T T, Heb Al
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