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Chemical Constituents from Leaves of Polygonati Odorati Rhizoma
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[ Abstract | Objective; To investigate the chemical constituents from the ethyl acetate and buthanol
fractions of ethanol extract of the leaves of Polygonati Odorati Rhizoma. Method: The compounds were isolated by
ODS chromatography and preparative HPLC, and their structures were elucidated on the basis of chemical and
spectroscopic methods including MS, 1D and 2D NMR spectral techniques. Result: Ten compounds were isolated
from the ethyl acetate and buthanol fractions of ethanol extract of the leaves of Polygonati Odorati Rhizoma, and
they were identified as vanillic acid (1), trans-p-hydroxycinnamic acid (2), cis-3-hexenyl-3-D-glucopyranoside
(3), N-trans-p-hydroxyphenethyl coumaramine (4 ), N-trans-p-hydroxyphenethyl ferolamine (5 ), apigenin
(6), chrysoeriol (7), adenosine (8), saponarin (9), isovitexin (10). Conclusion: All compounds were
obtained from the leaves of this plant for the first time, and compounds 1-4, 6, 8 and 10 were firstly isolated from
genus Polygonatum.
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. BRI Y e W R AT AR 25 H U B o
Wik ML T Ak e R SR A 9 T S AE L S A B B
INGRERIE A R Ry s A (1R R0 S e
PR ZESR Y b oy B 48 T 3 M B Sl 4R B Bk
B L AL VR R s e A ok
T HE T R A B R R T A R kD
FAT AR (H R R W AR 2 i A 2 B AR
BT E . S IT &R B AT B LA e 540
PER IR e R L™ AT i 8 46 22 i) i
17 THR9E, N S BE3R U & R & T FHOE T 43 25 3
AP E T 10 MMEE Y FHERR (1), 2 -%
B AR KR (2) W3- M BE-B-D-H A B (3)
N-J2 - FR R4 & L3R SL eI (4) , N-J 2-R) 58 4k
KESEPTRRBERE (5) , /73R FK(6) , & XHER(T),
R (8) B REH (9) M 4E R (10) o frf7 ik
BN E RN EAT A T B AR R, o A
P1~4,6,8 F 10 Sy 15 vk W\ & 45 J@ A 4 b 2 5
CEI

1

AV-500 BUAZ gtz 35 AL, micro TOFQ "K AT i
] B 3% A% ( Bruker) , LC-6AD FUH i 5 ( H A & H) |
LC-10AT B Z MG £ ( iR A B a2 n))
NP7005C #4 i i 5 (VLR IR AR A A ),
Shodex RI-102 B/ 224 YEAG I 4 ( H A B D't L Topk
L& ). @ik K PREP-0ODS
(21.2 mm x250 mm, 10 wm), H A & &l 4E fr;
Megres C,, (20 mm x 250 mm,10 pm) , YT 75 I FRRBE
H A BR /A7) ; Kromasil ph(10 mm x 250 mm,5 pm),
Fig i EKA fb24 0w

FEATE ]+ /e B A A ( H AR Senshu B2
A Ah) 2 G351 ODS A (18 Merck A7) o
Bt I 72 Fil CD,0D Hil DMSO-d, ( H A F e 4li2h T.
k2t ) | w2 WO 6,38 F €5 3 P (V9 OIS
BHEE A R 7Kk B 2818 K, oAl 50 3 8 43 B
g (bt T) ).

EATHT 2011 4E 10 H R AR T35 a8 4 i i
AT, KRB 245 K7 2 S0 B S A A&
NS B Y AT Polygonatum odoratum ( Mill. ) Druce
BRI R AR A T B R 24 B, i QY-
2011-POL-01,

2 BREBS5aH

WBCEAT I 10 ke, Bl 10 £% 5 70% £ B[] 3 44 B
32 h, o kug s, A I B R IR &
BEde ) 1.24 kg, WO BEIRIY 1 kg 5K &

Shim-pack

Ja MR A = P L LR SR AIE T R R
FEHE I, $2 ORI [ WAL A5 A v ik 0 25 56067 81 g, =
S BE S B 86 g, LR LT 4y B FRA 19 g, 1ET
P o B A 135 g0 B R TR 7 BSF0 (4 ) &
ODS A1 €8 3%% , DL H -7k (3:7,5:5,10: 0) 6 B BE B
11 A4 B A4 Fro E-1(1.26 g), Fr. E-2(87
mg) ,Fr. E-3(75 mg) ,Fr. E-4(221 mg) ,Fr. E-5(90
mg) ,Fr. E-6(177 mg),Fr. E-7(265 mg),Fr. E-8
(267 mg) ,Fr. E-9(300 mg) ,Fr. E-10(97 mg) , Fr.
E-11(878 mg) ., Fr. E-3 2 4 W A % ( Shim-
pack PREP-ODS A 1% , i 2 A I fE2-7K 20: 80, i i
2.0 mL-min "' R Z ORI B AW 1(4.5
mg) ; Fr. E-5 24l 5 WA {4 3% ( Shim-pack PREP-
ODS & 3% 4%, i ) AH H fsE-7K 20: 80, i % 4.0 mL-
min ' R ZEPOCKI ) FH L A 2(12.6 mg) F1 3
(5.4 mg); Fr. E-8 2 il %5 W A €4 3% ( Shim-pack
PREP-ODS & 3%+ | i 2 A H Fi2-7K 40: 60, 37 1 3.0
mL-min "' R ZEYT KR I 28 ) 15 B 414 Fr. E-8-1
M Fr. E-8-2, 43 51 28 i % W A €47 ( Kromasil ph {4
TERE WA EE-K 40: 60,93 1.5 mLe-min ™', %
AN DN 2, R I 254 nm) 154654 4(11.6 mg)
MI5(12.2 mg);Fr. E-10 28461 % W AH (53 ( Megres
C o 038 A, i 2h AH F 7K 75: 25, Fi sk 2.5 mL-
min "' S8 AN G T BE A I % K 254 nm) B A 6
(5.0 mg) f17(4.5 mg) . WOE T EES B0 (13 g)
2 ODS A: 3%, LA BE-7K (3:7,5: 5,100 0) B6 B2 3k
JBRAS 7 AN 4> BG4 4 Fr. B-1(1.64 g),Fr. B-2(885
mg) ,Fr. B3(1.38 g),Fr. B-4(1.85 ¢g),Fr. B-5
(1.14 g) ,Fr. B-6(619 mg) ,Fr. B-7(4.32 g), Fr.
B-2 2 £ W& A 4 3% ( Shim-pack PREP-ODS {1, i
B B A H EE-/K 1208853 2.0 mmL - min ™', /R
ZYOLRI ) 151k G W) 8(88.3 mg) ;Fr. B-4 £l
£ WAH 0335 (Megres G (335 43, Ui 3l AH H B-7K 35:
65, i3 2. 0 mL-min " E8 AN I 2%, A 00 ok K 254
nm) f3EE Y 9(428.9 mg) s Fr. B-5 21l % WAH 2
it (Megres C 3% 4, i 20 40 HY E-7K 40: 60, Ji
2.0 mL-min ", HMEGMZE , K % K 254 nm ) 131k
E¥10(49.4 me)
3 #HMEE

k&1 T E AR, = F Ak k-85 5k 80 Ry
S FAPE, ESI-MS m/z 169 [M + H] ;' 'H-NMR (500
MHz,CD,0D)§:7.56(1H br s, H-2) ,7.55(1H,dd,
J=8.2,1.8 Hz,H-6),6.83(1H,d,J =8.2 Hz, H-
5),3.89 (3H, s, OCH,);"” C-NMR ( 125 MHz,
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CD,0D)8:170.2(C =0),152.5(C-3),148.6 (C-
4),125.2(C-6),123.0(C-1),115.8(C-2),113.9
(C-5),56.4(0CH,) . ZgG il At Lh b 840 3 Fin Sk
(6% M, B fb G 1 4 %2 (vanillic acid)

k&2 Ham R, =Sk FS AL B I N
EPAYE, ESI-MS m/z 165 [M + H] * ;'H-NMR (500
MHz,CD,0D) 8:7.59 (1H,d, J =15.9 Hz, H-7),
7.44(2H,d,J =8.6 Hz,H-2,6) ,6.80(2H,d, ] =8.6
Hz,H-3,5),6.28 (1H,d,J =15.9 Hz, H-8);" C-
NMR (125 MHz,CD,0D)§:171.2(C =0) ,161. 1(C-
4),146.5(C-7),131.0(C-2,6),127.3(C-1),116.8
(C-3,5),115.9 (C-8) ; M I Jis 4 Joi 1~ {5 5 4 W J =
15.9 Hyz A% 5 s XA AR . 285 i i LA B 25080 O
FSCERL T IR S Ak 5 2 O S o -0 8 e A 2
% ( trans-p-hydroxycinnamic acid)

&Y 3 Jo R 4, Molish 2 i & [ .
ESI-MS m/z 285 [M + Na] " ;'H-NMR (500 MHz,
CD,0D)5:5.45 (1H, dw,J =10.8,7.2,1.5 Hz, H-
4),5.38(1H,dtt,J=10.8,7.2,1.5 Hz,H-3) ,4.27
(1H,d,J=7.8 Hz,H-1"),3.87(1H,dt,J =9.5,7.3
Hz,H-l1a),3.86(1H,dd,J =11.9,2.0 Hz,H-6"a),
3.67(1H,dd,J=11.9,5.3 Hz,H6'b) ,3.54 (1H,
dt,J=9.5,7.3 Hz,H-1b) ,3.35(1H,t,J =9.0 Hz,
H-3"),3.28(1H,t,J =9.0 Hz,H-4"),3.26 (1H, m,
H-5'),3.17(1H,dd,J =9.0,7.8 Hz, H2"),2.38
(2H,m,H-2),2.08 (2H,m,H-5),0.96 (3H,t, /] =
7.6 Hz,H-6) ;" C-NMR (125 MHz,CD,0D)§:134.5
(C-4),125.9(C-3),104.4(C-1"),78.2 (C-3"),
78.0(C-5"),75.1(C-2"),71.7(C-4"),70.5(C-1),
62.8(C-6"),28.8(C-2),21.5(C-5),14.6(C-6);
HMBC 3% I 75 ] 2 Bl i 56 51 1~ 6 4. 27 (H-1") 5% 8
70.5(C-1) Jm B AH SCAF 5, HEW 3-C I B 1 o 4 %9
WE R E A RGBT & %8 J =10.8
Hz, A D00 95 2 0 XA 78 5 A 9 o 266 o 1 5 5 4K
J=7.8 Hz, D 5 B-F9 Y, ZRG Mg b LA 44 0F
FSCHR8 It R S b5 3 I -3-C 4 i -B-
D-# % B ( cis-3-hexenyl-8-D-glucopyranoside )

G W 4 Ak R, WAL BB S N 5 FH
ESI-MS m/z 306 [M + Na] " ;'H-NMR (500 MHz,
CD,0D) 8:7.44 (1H,d, J = 15.8 Hz, H-7),7.40
(2H,d,J =8.6 Hz,H-2,6),7.05(2H,d,J =8.5 Hz,
H2',6"),6.79 (2H,d, J =8.6 Hz, H-3,5),6.72
(2H,d,J =8.5 Hz,H-3",5") ,6.38(1H,d,J =15.8
Hz,H-8),3.46(2H,t,J/ =7.4 Hz,H-8'),2.75(2H,
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t,J] =7.4 Hz,H-7") ;" C-NMR (125 MHz,CD,0D)§:
169.3(C-9),160.5(C4),156.9(C-4"),141.8 (C-
7),131.4(C-1"),130.7(C-2",6"),130.5(C-2,6),
127.8(C-1),118.5(C-8),116.7(C-3,5),116.3(C-
3',5"),42.5(C-8"),35.8(C-7") ; HMBC i g /8 &
ST 67.44(H-7) F16.38(H-8) 5 ¥k Im 6 169. 3
(C-9) i & AH & A5 5, M I 1 5 o 56 ik A %
HMBC 3% & 7R 3 H 3 i 7 6 3. 46 (H-8) 5 3L hK &
169.3(C-9) I B AH X AF %, KW/ H BT ¥ 6
2.75(H-7") 5ERIEm 6 169.3(C-9) LA L fE Y,
0 A ST PR 3 S 1) A7 7R 2% 5 AR R A
FAAHECT =158 Hz, D5 UM 7Y . 28 &
i AT LA b BCHE AN SCHR (9 ] X IR S EAL B 4
N-J =0-XF 5 3 R 2 B 3 O Bt M ( N-trans-p-
hydroxyphenethyl coumaramine) ,,

EY S AR, Wik B 0 R0 5 P
ESI-MS m/z 336 [M + Na] " ;'H-NMR (500 MHz,
CD,0D)8:7.43 (1H,d, J =15.7 Hz, H-7),7.12
(1H,d,J=1.8 Hz,H-2),7.06(2H,d,J =8. 4 Hz, H-
2',6'),7.02(1H,dd,J =8.2,1.8 Hz, H-6),6.79
(1H,d,J =8.2 Hz,H-5) ,6. 72(2H,d,J =8. 4 Hz, H-
3',5'),6.40(1H,d,J=15.7 Hz,H-8) ,3.88(3H,s,
OCH,),3.46(2H,t,J =7.4 Hz,H-8') ,2.75(2H,t,
J=7.4 Hz,H-7");"” C-NMR ( 125 MHz, CD,0D) §:
169.2(C-9),156.9(C4"),149.8(C-4),149.3 (C-
3),142.0(C-7),131.3(C-1"),130.7 (C-2",6"),
128.3(C-1),123.2(C-6),118.8(C-8),116.5 (C-
5),116.3(C-3",5"),111.6 (C-2),56.4 (OCH, ),
42.5(C-8"),35.8(C-7") ; HMBC i g /R /5 1B it + &
6.40( H-8) M5l ¥ 8 6.79 (H-5) 5 F5 H ik &
128. 3( C-1) I FEAHSCAF 5 HEMA K2 5 ABX & &
%255 PR AH % s HMBC i & 7 W H 3L i 1 6 3. 46 (H-
8') MIZ IR 7 8 6. 72 (H-3",5") 53 5k 6 131.3
(C-1") JEFEAH XAF 5, M PI A~  H JE 5 AABB fify
GREFHMHE  RIEHRER FBEG W8 =157
Haz, 4 004 B S A 2 . 2845 il A DA b 880408 01 S
BRLTO-1T X B M 51 5y N-Fe -4 8 B
. B BT 2 1k g ( N-trans-p-hydroxyphenethyl ferolamine ) ,

LG 6 Btk oK, Eh R -5 By B I 5 BH Ak
ESI-MS m/z 271 [M + H] " ;'H-NMR (500 MHz,
CD,0D)5:7.85(2H,d,J =8.8 Hz,H-2",6"),6.93
(2H,d,J =8.8 Hz,H-3",5"),6.63 (1H,s, H-3),
6.47(1H,d,J =1.9 Hz,H-8) ,6.21 (1H,d,J =1.9
Hz,H-6) ;" C-NMR (125 MHz,CD,0D)§:183.9(C-
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4),166.2(C-2),166.1(C-7),163.2(C-5),162.7
(C-4"),159.5(C-9),129.4(C-=2",6"),123.8 ( C-
1'),117.0 (3',5"),105.4 (C-10),104.3 (C-3),
100.2(C-6),95. 1 (C-8) . Zi4 fif b LA b 48 I
SCHRL12 ] B, %052 A B W) 6 S 7732 3 (apigenin)

G T AR R, Fh IR -k & FH
ESI-MS m/z 301 [M + H] " ;'H-NMR (500 MHz,
CD,0D)8:7.52 (1H, dd, J =8.4,2.0 Hz, H6"),
7.48(1H,d,J=2.0 Hz,H-2") ,6.94(1H,d,J =8.4
Hz,H-5"),6.59 (1H,s,H-3),6.46 (1H,d,J =2.0
Hz,H-8),6.21(1H,d,J=2.0 Hz,H-6),3.96 (3H,
s,0CH,) ;" C-NMR (125 MHz,CD,0D)§:183.9(C-
4),166.3(C-2),166.1(C-7),163.2(C-5),159.5
(C9),152.1(C4"),149.5(C-3"),123.3(C-1"),
121.8(C-6"),116.8(C-5") ,110.8(C-2"),105.4( C-
10),103.9(C-3),100.2(C-6) ,95.1(C-8),56.7(C-
OMe) . ZR-EARAT LA L 804 I FnSCHR [ 13 ] %) B, 4
EAGY) T 4 58 R (chrysoeriol)

L&Y 8 HEMK, Molish 2 i 5 BT, ESI-
MS m/z 290 [ M + Na]*;'H-NMR (500 MHz,
CD,0D)5:8.30 (1H,s, H-2),8.18 (1H, s, H-8),
5.97(1H,d,J =6.4 Hz,H-1") ,4.74 (1H,dd, ] =
6.4,5.0 Hz,H-2") ,4.33(1H,dd,J =5.0,2. 6 Hz, H-
3'),4.17(1H,dt,J =2.6,2.6 Hz,H-4") ,3.88(1H,
dd,J=12.6,2.6 Hz,H-5'a) ,3.75(1H,dd,J =12.6,
2.6 Hz, H-5'b) ;" C-NMR (125 MHz, CD,0D) §:
157.6(C-6),153.5(C-2),150.1(C-4),142.0(C-
8),121.1(C-5),91.3(C-1"),88.2(C-4"),75.5(C-
2"),72.7(C-3"),63.5(C-5") . £i4 it b LA b % dia
JEA Sk [ 14 ] xR, K ek G W 8 b BRI
(‘adenosine)

a9 WRE Gk K, B -BE # S Ny 2
P, Molish Jz W & FH 4., ESI-MS m/z 617 [ M +
Na] *;'H-NMR (500 MHz, DMSO-d,,80 °C)§:7.87
(2H,d,J =8.6 Hz,H2",6") ,6.91 (2H,d,J =8.6
Hz,H-3",5"),6.87(1H,s,H-3) ,6.71(1H,s,H-8) ,
4.97(1H,d,J =7.0 Hz,H-1") ,4.74 (1H, ] =9.6
Hz,H-1") ;" C-NMR (125 MHz, DMSO-d,,80 °C)§:
181.6(C-4),164.1(C-2),162.2(C-7,4"),159.6
(C-5),156.1(C-9),128.0(C-2",6"),119.8(C-1"),
116.0(C-3",5"),111.6(C-6),104.9(C-10) ,102. 5
(C-3),101.3(C-1"),93.6(C-8),80.7(C-5"),78.8
(C3"),76.9 (C-5"),75.8 (C-3"),73.4 (C-1"),
72.6(C-2"),70.5(C-2"),69.7 (C-4",4") ,60.7(C-

6”,C-6") ;' H-NMR (500 MHz, DMSO-d,, 25 C)5:
13.56(1H,s,5-0H) ,7.93(2H,d,J =8.6 Hz,H-2',
6'),6.91(2H,d,J=8.6 Hz,H-3",5") ,6.90 6. 86
(1H,s,H-3),6.86 F1 6.83 (1H,s, H-8),5.00 1
4.96(1H,d,J=7.2 Hz,H-1") ,4.71 fi14.64(1H,d,
J=9.9 Hz,H-1") ;" C-NMR (125 MHz, DMSO-d, ,25
°C)5:182.2 Fi1 181.9(C-4) ,164.4 il 164.2(C-2) ,
162.5 1 162.4(C-4") ,162. 4 F1 161.4(C-7),160.3
F1159.3(C-5),156.4 F1156.1(C9),128.5(C-2",
6'),120.0(C-1"),116.2(C-3",5") ,111.0 #1 110.5
(C-6),105.3 F1 104.8 (C-10),102.7 Fl 102. 6 ( C-
3),101.2 1 101.0 (C-1"),93.7 #1 93.4 (C-8),
81.4 Fl180.9(C-5"),78.9(C-3"),77.2(C-5") ,76.0
M1 75.7(C-3"),73.7 F173.3(C-1"),72.9 H172.6
(€-2"),70.9 H170.8(C-2"),70.3 F1 69.6(C-4"),
69.5 F1 69.4(C-4"),61.8 F1 60.7(C-6"),60.6 Fl
60.3(C-6") ;% ik T il 5 fie 11 58 WE % 32 BH., ¥ 53 o
F R A5 5 LA AE 5 1 B, i 2 80 °C Rl
S, B AR B R0 2R A i AT DL B8 O R SR
[15-16 ] xF M, 22tk &% 9 KL B &
('saponarin) ,,

AP 10 IR E AR R, Fh R -85 K SO A
P, Molish Jz W &2 fH 1., ESI-MS m/z 455 [ M +
Na]*;'H-NMR (500 MHz, DMSO-d,)é&:13.53 (1H,
$,5-OH),7.88 (2H,d,J =8.8 Hz,H2",6'),6.90
(2H,d,J =8.8 Hz,H-3",5"),6.70 (1H,s, H-3),
6.43(1H,s,H-8),4.58 (1H,d,J =9.8 Hz, H-1"),
3.66(1H,d,J=11.2 Hz,H-6"a) ,3.41 (1H,dd,J =
11.2,5.0 Hz, H-6"b) ;" C-NMR ( 125 MHz, DMSO-
d,)8:181.5(C4),163.1(C-2,7),161.3(C-4"),
160.6(C-5),156.4(C-9),128.2(C-2",6"),121.0
(C-1"),116.0(C-3",5"),109.0(C-6) ,102.5(C-3,
10),94.0(C-8),81.3(C-5"),79.0(C-3"),73.2(C-
1”),70.5(C-4"),70.2 (C-2"),61.4 (C-6") ; HMBC
8 0 o A I L B 8 4. 58 (H-1") Flf%k 8 109.0( C-
6),160.6(C-5) 1 163. 1 ( C-7) i Fe4H X (55, 41
iR A FR 6 £ B-D-H %G WE HE ok 1RO, £ G %
Br DA b &St O A SCrk [ 17 X Bj S8 5E k&9 10
B & (isovitexin) o
[ &% k]

(1] Rk VERS P EREYE 15 B (M]. dest By
H R A, 1978 .52,

(2] HERGMZEGL P ARIREZ R —H[S]. It
a0 E B 2R R, 201078,
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[(HE]

LC-MS-MS #f 58 S8 Ak FH 22 75 BEAE R BRUE T o i A G

Tak', R, HFAE, FRE, HEE

(. B3 KRF F-_WBER, &8

330006; 2. ZHFEHKRF, &3

330004 )

BB S A 2 B S R SRR A P A e R A B T R B T R R o TR SR O AR IO
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