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FE: A TR ARy, R &R (0% R e B WA €00 45 5 i BEAT 2 BRI 24k, R 2 A 1
RIS E 5B AW WNETRE Ty BA R 9 MEEH, Horh 3 AN H R s S TR &4, o)
WA 5,7-dihydroxy-6-methoxyl-8-methyl-3-(2',4"-dihydroxybenzyl)chroman-4-one (1), 5,7-dihydroxy-6-methyl-3-(2’,
4'-dihydroxybenzyl)-chroman-4-one (2), 5,7-dihydroxy-6-methoxyl-8-methyl-3-(4'-methoxybenzyl)chroman-4-one (3),
H &4y % M disporopsin (4), {7t F] & (chrysoeriol, 5), 5,4’-dihydroxy-7-methoxy-6-methylflavane (6),
N-trans-feruloyltyramine (7), N-trans-feruloyloctopamine (8), (+)-syringaresinol (9). L& 4 1~3 A& WL 3CRR 4R 3E 1]
B, WEY 4~9 AP E ks SR 3.
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New homoisoflavanones from Polygonatum odoratum (Mill.) Druce

LI Li-hong”, REN Feng-zhi, CHEN Shu-hong, GAO Yue-qi

(Department of Natural Products, Drug Discovery of North China Pharmaceutical Company, Shijiazhuang 050015, China)

Abstract: To study chemical constituents of Polygonatum odoratum (Mill.) Druce, the compounds were
separated with column chromatography and HPLC. On the basis of physicochemical properties and spectral
data, their structures were confirmed. Nine compounds were isolated and identified as 5,7-dihydroxy-6-methoxyl-
8-methyl-3-(2',4'-dihydroxybenzyl)chroman-4-one (1), 5,7-dihydroxy-6-methyl-3-(2',4’-dihydroxybenzyl)chroman-
4-one (2), 5,7-dihydroxy-6-methoxyl-8-methyl-3-(4’-methoxybenzyl)chroman-4-one (3), disporopsin (4), chry-
soeriol (5), 5,4'-dihydroxy-7-methoxy-6-methylflavane (6), N-trans-feruloyltyramine (7), N-trans-feruloylocto-
pamine (8), and (+)-syringaresinol (9).

Compounds 1-3 are new homoisoflavanones. Compounds 4—9 are

isolated from this plant for the first time.
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WEM) 1~3 JAR W SCHRIRE i &4 (B 1), 1k
EY 4~9 JzkaY) hE R B AR

wEW 1 REALIRE & (PEE-/K), mp
110 ‘C. [a]; —23.2° (¢ 0.25, MeOH). ESI-MS &7~k
1B Tk 347 [M+H]". HR-ESI-MS 45 HHE T
Blg 347.118 2 [M+H]" GFEAN A 347.113 1
[M+H]"), 454 "H NMR A °C NMR #El7 H0 17320h
CysH,50;. 'H NMR (500 MHz, CD;OD) i @R, &
422 (1H, dd, J = 4.0, 11.5 Hz, H-2), 4.10 (1H, dd, J =
7.0, 11.5 Hz, H-2), 2.88 (1H, m, H-3), 3.08 (1H, dd, J =
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5.0, 13.5 Hz, H-9), 2.52 (1H, dd, J = 10.0, 13.5 Hz,
H-9) hARIiEfE S, h A m il 2-, 3-, 9-f7
5 ANARRESS S 0%; 6 6.82 (1H, d, J = 8.5 Hz, H-6"),
6.20 (1H, d, J=2.5 Hz, H-3"), 6.17 (1H, dd, J=2.5, 8.5
Hz, H-5") 5 ABX & R4, h =& m sl B 3 [H)
AR B RFEAS 5 0%; 0 3.66 (3H, s, 6-OCH;) A—
AFEAE 50, 6 1.90 (3H, s, 8-CH3) h— FI LA 514,

"H NMR i i R SR HA B IS AU 5, S
P N 2 AR, ST NA 4 MREENAE
7f. C NMR (125 MHz, CD;0OD) i 7=, 6 200.4
—IRIEREE S, 0 158.9, 158.5, 158.3 F1 157.6 k2
Beifs s, W UESE T R, 2 MR
itk 0 28.8 (C-9), 46.6 (C-3), — MW HILHES o
70.9 (C-2)0 & v b W IR RFAE AR 50 JEAR B
4l W& 1. W HMBC il &2, 6 1.90 (-CH3) 5
5 158.5 (C-7), 153.1 (C-8a), 129.0 (C-6) F1105.1 (C-8)
A, W E % BEEAE C-8 i 6 3.66 (-OCH;) 5

5 129.0 (C-6) #HK, #iw HAEILIERE C-6 fi. 45
HMBC i (3 2) % Hl &5 51E T IHJE, ezt
GWEi A 5,7-dihydroxy-6-methoxyl-8-methyl-3-(2’,
4'-dihydroxybenzyl)chroman-4-one (& 1),

wEaE®W 2 REAEHIRE W (FEE-/K), mp
170 'C. [a]5 —35.6° (¢ 0.25, MeOH). ESI-MS i Rk
2y B 317 [M+H] . HR-ESI-MS 45 HiYE2r 1
BT UE 317.107 7 [MHH]T (GFEAEk 317.102 5
[M+H]Y), 454 "HNMR 1 °C NMR #5738
Ci7H 16060 ZMAEWIENE . B ER 559 1 M
L, HA BRI A R 5 R A5 22 5. 7EAL
X Al E R 6 1.87(3H,s) A— H L5 51§ . HMBC
Werh [ E# 6 1.87 (-CH;) 5 6 165.9 (C-5), 105.1
(C-6), 162.8 (C-7) Fl194.8 (C-8) #H%, AIHffisE i% Ik
HEAE C-6 . Sl Wl Hds W& 1. 454 HMBC
W 2) WHBR EUE ST IHE, B iz G YL
24 5,7-dihydroxy-6-methyl-3-(2',4'-dihydroxybenzyl)

CHs
. _OH HO o._ HO. OH HO 0 OCH3
SO O )
OH O OH O

2 3
Figure 1 Structures of compounds 1-3
Table 1 NMR date of compounds 1 — 4 (500 MHz, CD;0D) (J in Hz)
No. 1 2 3 4

O dc O dc on dc on dc

2 4.22 (dd, 4.0, 11.5), 70.9 4.14 (dd, 4.0, 11.5), 70.6 4.20 (dd, 4.0, 11.5), 70.3 4.12 (dd, 8.0, 11.5), 70.6
4.10 (dd, 7.0, 11.5) 4.01 (dd, 7.0, 11.5) 4.03 (dd, 7.0, 11.5) 3.98 (dd, 8.0, 11.5)
3 2.88 (m) 46.6  2.88 (m) 465  2.75(m) 480  2.85(m) 46.4
4 - 200.4 - 200.2 - 199.4 - 200.0
4a - 102.4 - 102.6 - 102.3 - 102.7
5 - 158.9 - 165.9 - 159.0 - 165.7
6 - 129.0 - 105.1 - 129.0 5.75 (d, 2.0) 97.1
7 - 158.5 - 162.8 - 158.6 - 168.5
8 - 1051 5.81(s) 948 - 1052 5.72(d, 2.0) 95.9
8a - 153.1 - 162.3 - 152.9 - 164.8
9 3.08 (dd, 5.0, 13.5), 288  3.08(dd, 5.0, 13.5), 283 3.07(dd, 4.5, 14.0), 330 3.05(dd, 4.5, 13.5), 28.1
2.52(dd, 10.0, 13.5) 2.52 (dd, 10.0, 13.5) 2.60 (dd, 10.0, 14.0) 2.46 (dd, 10.0, 13.5)

1 - 116.8 - 116.9 - 131.3 - 116.8
2' - 157.6 - 157.5 7.08 (d, 8.5) 131.1 - 157.5
3 6.20 (d, 2.5) 103.5 6.24 (d, 2.5) 103.5 6.79 (d, 8.5) 115.0 6.20 (d, 2.0) 103.5
4 - 158.3 - 158.3 - 159.9 - 158.2
5' 6.17 (dd, 2.5, 8.5) 107.5 6.17 (dd, 2.5, 8.5) 107.4 6.79 (d, 8.5) 115.0 6.14 (dd, 2.0, 8.0) 107.4
6' 6.82 (d, 8.5) 132.6 6.80 (d, 8.5) 132.6 7.08 (d, 8.5) 131.1 6.77 (d, 8.0) 132.6
6-CH; - - 1.87 (s) 69 - - - -
6-OCH;  3.66 (s) 615 - - 3.65 (s) 615 - -
8-CH;  1.90 (s) v - 1.90 (s) b -
4-OCH; - - - - 3.69 (s) 556 - -
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Table 2 Important HMBC correlations of compounds 1-3 (500

MHz, CD;0D)
No. 1 2 3
2-H C-9,C-3,C-4,C-8a C-9,C-3,C-4,C-8a C-9,C-3,C-4,C-8a
6-OCH; C-6 - C-6
6-CH; — C-5,C-7,C-8,C-6 -
8-CH; C-8,C-7,C-6,C-8a — C-8,C-7,C-6, C-8a
8-H - C-7,C-6, C-8a, C-4a —
2H - - C-3', C4'
3-H C-1',C-5', C-4' C-1,C-5', C-4' C-2,C4
5'H c-1,C3' C-1,C-3, C-4' c-4',C-6
6-H C-4',C-9 c-4' c-4',C-5'
4-0CH; - - c-4

chroman-4-one.

a3 R OERS (TEE-/K), mp 84 C.
[a]h —23.2 (¢ 0.25, MeOH). ESI-MS B/ #Ef 18 T
W 345 [M+H]", HR-ESI-MS %5 Hi#E 7y 1 5 1%
345.139 6 [M+H]" (W54 345.133 8 [M+H]"), &
% "HNMR FI °C NMR #fE Wi 53 74 CioHaOs
BMED 3 5 1 ik, nanxt &9 I8 A &
FRAGY), K2 B HHUREEAT iAW . HMBC
WEhE R, 0 3.69 (-OCHs) 5 6 159.9 #3%, 1L
0 159.9 M iEF 6 7.08 (2H, d, J=8.5 Hz, C-2', 6),
5 6.79 2H, d, J = 8.5 Hz, C-3', 5"), HMLA[TiE 6 3.69
(-OCH;) JE#E B ¥R/ C-4' (6 159.9). &0t Al Hdh
W 1. 4546 HMBC 1% (% 2), AMLEGPHRI A
SHATHIE . B RS WEi K 5,7-dihydroxy-6-
methoxyl-8-methyl-3-(4'-methoxybenzyl)chroman-4- one.

b

AR
X-6 K& 2 B A% SO E A Volian INVOA 500 !
(TMS P br) %3P 135, ZMD Micromass 8 i
WA (Microm 7 #); Perkin-Elmer 241 Jig 613 ; APEX
11 % Waters996 4 s RUAH (4 3% 4%, HPLC 4%
B FE (Venusil XBP C-18, 10 um, 10 mm x 250 mm);
Sephadex LH-20 (GE A w); #1)ZH FIFEE (300~400
H, & &AL ), W2 EIAERR (3 ER
AT WAF): 10%0 R L. BREi%sl £
AMILAARFN I A Wl BAT 2R A A R SR A
K, GA R TR %8 A F R Ry £
I = .
1 RBRS5SE3
TATHEZE 13 kg & 95% L FEHRHT 2 ¥k, &FIK 2 h,
PERGRIR A B TC LR . IR IS KR, 1Ly, A
W F A . IR o e i IR B, A

T K DA D P ) 453 4 AT - (20 1) 5
OF GREIRAE N, A - 2R R TR R GV,
(CEE N

FOME- L2 2068 (5 0 1) #8974 Sephadex LH-20
FECRE R A (ZE-K 7:3) 153kEY 3 (15
mg).

Fihlk- 2T 208 (10 1) BB4r 20 IR (03,
ATl - 208 CBRBENL S 3 AN o A il - 2R &
fig (10 : 3) A 1FEML S 4 (15 mg). A lilk- LR
W5 (1:1) #8474 Sephadex LH-20 ¥4 ik, 5 5]%
WAy, W 1 LB (LHE-7K 45 1 55) 9 EIML S
Y1 (8 mg).2 (10 mg) 1 5 (5 mg); Hify 24 Sephadex
LH-20 #E: i, HEE-/KELS WA 259 6 (8 mg).

LR LR S REIRFE RS 53 A 3 380 4), 55 30
SAHNRWAH (LMK 41 6) BEULEY T (25 mg)
AL A 9 (30 mg); & =B/ & Hl WM (LIE-7K
251 75) 13 2L 5% 8 (33 mg)-

2 HHMETE

a1 R EEIRES & (FEE-7K), mp 110 C.
[a]5 —23.2° (¢ 0.25, MeOH).ESI-MS B /nvE2r 75 1
Iy 347 [M+H] . HR-ESI-MS % US> 155 1
347.118 2 [M+H]" (¢FHAH M 347.113 1 [M+H]"), i€
73 1A CisHisO0q0 Sl BRIGEER WK 1. e 1%
AW &5 ¥ A 5,7-dihydroxy-6-methoxyl-8-methyl-3-
(2',4'-dihydroxybenzyl)chroman-4-one.

a2 ALK & (FEE-7K), mp 170 C.
[a]h —35.6° (¢ 0.25, MeOH).ESI-MS &7~ #E/ T8 T
W% 317 [M+H] . HR-ESI-MS %5 4> 1 8 104
317.107 7 [M+H]" (WH5AEA 317.102 5 [M+H]),
BTN CH 6060 0 BIEEHE LR 1.
SE A G W S5 R 5, 7-dihydroxy-6-methyl-3-(2',4'-
dihydroxybenzyl)chroman-4-one,

a3 R OERGE (TEE-/K), mp 84 C.
[o]> —23.2 (¢ 0.25, MeOH). ESI-MS &/R#E/r 15 1
W 345 [M+1]". HR-ESI-MS %5 HiUE 7y 155 1%
345.139 6 [M+H]" (V1548 4y 345.133 8 [M+H]"), #fisE
TN CroHp0060 S BIEEME WL 1. HiE i%
tb & W) 45 k) g 5,7-dihydroxy-6-methoxyl-8-methyl-3-
(4’-methoxybenzyl)chroman-4-one.

wEM 4 BEEEIREG S (HEE-7K). ESI-MS
m/z: 303 [M+1]. 454 "H NMR #il °C NMR #EW7H )
TRA C1eH 4060 AT BRIEEE WK 1, 45 kP!
tb#g, #fiE izt &0 disporopsin (5,7-dihydroxy-3-
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(2',4'-dihydroxybenzyl)chroman-4-one).

wEHSs HEas R m (FRE-7K). ESI-MS
m/z: 301 [M+H]". 454 "H NMR Al °C NMR #fHr 3
23173 CgHp»0s. 'H NMR (500 MHz, DMSO-dj) o:
12.97 (1H, s, 5-OH), 10.78 (1H, s, 7-OH), 9.99 (1H, s,
4'-OH), 7.59 (2H, s, H-2', 6'), 6.94 (1H, d, J = 8.5 Hz,
H-5), 6.90 (1H, s, H-3), 6.51 (1H, s, H-8), 6.19 (1H, s,
H-6), 3.89 (3H, s, 3-OCH;). “C NMR (125 MHz,
DMSO-ds) 6: 163.6 (C-2), 103.6 (C-3), 181.7 (C-4),
103.2 (C-4a), 157.3 (C-5), 98.8 (C-6), 164.2 (C-7), 94.0
(C-8), 161.4 (C-8a), 120.4 (C-1"), 110.1 (C-2"), 150.7
(C-3"), 148.0 (C-4"), 115.7 (C-5"), 121.4 (C-6"). &5
WAL AL, B 1AL & N R 2 (chrysoeriol).

wEW 6 g (FEE). ESI-MS m/z: 287
[M+H] . 454 "H NMR Al 3C NMR H#ERr #7200
Ci-H;504. "HNMR (500 MHz, CD;0D) §: 7.18 (2H, d,
J=8.5Hz, H-2", 6'), 6.71 (2H, d, J = 8.5 Hz, H-3', 5'),
5.97 (1H, s, H-8), 4.78 (1H, d, J = 11.5 Hz, H-2), 3.66
(3H, s, 8-OCH3), 2.60 (1H, m, H-4), 2.51 (1H, m, H-3),
2.05 (1H, m, H-4), 1.87 (3H, s, 6-CH3), 1.78 (1H, m,
H-3). *C NMR (125 MHz, CD;0D) d: 78.5 (C-2), 20.5
(C-3), 30.7 (C-4), 103.1 (C-4a), 155.5 (C-5), 104.9
(C-6), 157.1 (C-7), 91.9 (C-8), 155.0 (C-8a), 134.7
(C-1"), 128.2 (C-2', 6), 116.0 (C-3', 5"), 157.9 (C-4").
5wk g, #iE iztb ¥4 5,4'-dihydroxy-7-
methoxy-6-methylflavane.

wE®MT LK AK. ESI-MS m/z: 314 [M+H]".
k& "H NMR R °C NMR #7370k CigH 504N
"H NMR (500 MHz, CD;0D) d: 7.39 (1H, d, J = 15.5
Hz, H-7), 7.03 (1H, d, J = 1.5 Hz, H-2), 6.99 (2H, d,
J=8.5Hz, H-2', 6'), 6.94 (1H, dd, J= 1.5, 8.5 Hz, H-6),
6.73 (1H, d, J = 8.5 Hz, H-5), 6.66 (2H, d, J = 8.5 Hz,
H-3', 5"), 6.36 (1H, d, J = 15.5 Hz, H-8), 3.78 (3H, s,
4-OCHj), 3.40 (2H, t, J= 7.0 Hz, H-8'), 2.68 (1H, t, J =
7.0 Hz, H-7"). "*C NMR (125 MHz, CD;0D) ¢: 128.2
(C-1), 111.5 (C-2), 149.2 (C-3), 149.8 (C-4), 116.4
(C-5), 123.2 (C-6), 142.0 (C-7), 118.7 (C-8), 169.1
(C-9), 131.2 (C-1"), 130.6 (C-2', 6"), 116.2 (C-3', 5"),
156.8 (C-4"), 35.7 (C-7"), 42.5 (C-8"), 56.3 (4-OCH3)-
25 kOt g, HE A AN N-trans-feru-
loyltyramine,

a8 Lk A. ESI-MS m/z: 330 [M+H] .
454 "H NMR A °C NMR #4372 CgH1905N
"H NMR (500 MHz, CD;0D) d: 7.39 (1H, d, J = 15.5
Hz, H-7), 7.17 (2H, d, J = 8.0 Hz, H-2", 6'), 7.06 (1H, s,

H-2), 6.97 (1H, d, J = 8.0 Hz, H-6), 6.74 (1H, d, J= 8.0
Hz, H-5), 6.71 (2H, d, J = 8.0 Hz, H-3, 5'), 6.41 (1H, d,
J =15.5 Hz, H-8), 4.66 (1H, t, J = 7.5 Hz, H-7"), 3.81
(3H, s, 4-OCHs), 3.47 (1H, ddd, J = 13.5, 7.5, 5.0 Hz,
H-8'), 3.38 (1H, ddd, J = 13.5, 7.5, 5.0 Hz, H-8').
BC NMR (125 MHz, CD;0D) ¢: 128.3 (C-1), 111.5
(C-2), 149.3 (C-3), 149.9 (C-4), 116.4 (C-5), 123.3
(C-6), 142.03 (C-7), 118.6 (C-8), 169.5 (C-9), 134.7
(C-17), 128.5 (C-2', 6), 116.1 (C-3’, 5"), 158.1 (C-4"),
73.4 (C-7'), 48.3 (C-8'), 56.4 (4-OCH3). 45 ikl
B, Wi A WA N-trans-feruloyloctopamine »
wEM 9 Ltk (FEE). ESI-MS m/z: 419
[M+H]". 454 'H NMR 1 °C NMR #EKr 2> 700
CyHy6015. "H NMR (500 MHz, CD;0D) 6: 6.58 (4H, s,
H-2', 6", 2", 6"), 4.64 (2H, d, J = 4.0 Hz, H-2, 6), 4.19
(2H, dd, J = 6.5, 6.5 Hz, H-4, 8), 3.82 (2H, dd, J = 3.0,
3.0 Hz, H-4, 8), 3.77 (12H, s, 3, 5', 3", 5"-OCH3), 3.07
(2H, s, H-1, 5). '*C NMR (125 MHz, CD;OD) §: 55.5
(C-1, 5), 87.6 (C-2, 6), 72.7 (C-4, 8), 133.1 (C-1", 1),
104.5 (C-2', 6/, 2", 6", 149.3 C-3', 5', 3", 5", 136.2
(C-4, 4y, &5, MiEizibaWh (-

syringaresinol,
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