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Structure determination on a new acetyl flavonoid glycoside in seeds

of Camellia semiserrata Chi. by NMR spectroscopy
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Abstract: A high-purity compound was extracted by solvent extrac-
tion, liquid-liquid separation, silica gel chromatography and high-
performance liquid semi-preparative chromatography by using seeds
of Camellia semiserrata Chi. as raw materials. The compound was i-
dentified as kaempferol-3-O-[ a-L-rhamnopyranosyl-(1-3)- 2, 4-di-O-
acetyl-a-L-rhamnopyranosyl-(1-6 ) ]-3-D-glucopyranoside, an acetyl
{lavonoid glycoside, by physical and chemical properties, mass spec-
trometry and nuclear magnetic resonance. Two-dimensional nuclear
magnetic resonance (2D-NMR) techniques including H-H COSY,
HSQC. HMBC and TOCSY were used to affiliate its 'H and
13C NMR chemical shift and explain the structure.
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11 #R AT 50
1.1.1 %K

WMASHT 7 VU B 20 il 2% kSR A BR A w22 v R Al
B R 2 W KB R % E B A8 (Camellia
semiserrata Chi.) .
1.1.2 {7

FEZ AT :200~300 H ,F &# b T 2T ;

BE K : Sephadex 1LH-20, 32 [ GE Healthcare Bio-Science
AB A7)

FARRF CH, OD: R AL #=>=99.8% , 24 [ Sigma-Aldrich
YNEI
1.1.3 g

A8 7 AR e 1 L PR X : Bruker avance 111 600MHz
®, Fi 1 Bruker 2]

1R R A 8 3 A (3 B YD) - Waters 2695-2996 AU, it 4%
Waters 2996 Photodiode Array Detector ¥ il 2§ , iR 45 1 B} 5
IR

B X : HPLC-QTOF/1290-6530 1, ¢ 5 46 B} 5 A R

Zl

s

B AR % AL Dy B ) . LC3000 B, Bt 4 Newstyle
NU3000 Serials UV/VIS Detector ¥ il #5 , 4t 5% £ 57 85 18 &l
HA R

TR SR AT S C2F 4 4% LC3000 1Y, Jb 5t 81 3 4 i B
AR

S3HT A 8 3% k. CISME (4.6 mm X 250 mm, 5 pm) .
C18HCE (4.6 mm X250 mm,5 pm) ,Unitary C18(4.6 mm X
250 mm,5 pm) A REH AR B IR

45 1 €0, 3% 4 . CISHCE (20 mm X 250 mm, 10 pm) .
CI8ME(20 mm X 250 mm, 10 pm) , 357 G Rl 45 A R A 7 .
1.2 HEmblE

WA B A8 T — AR ML S Y 16 mg,
YRR € % G I L Al B 2 R 99. 106, TR B R 45 A X e N
1.3 HMEE
13,1 JBUik F A 3% 4 fF Agilent UHPLC-QTOF/
1290-6530 LC/MS Rt EST Hy, 5% 25 25 - 5 K 4 >R 4 1 23 1
JH# 4 Mass Hunter Workstation software ( Agilent Mass
Hunter Workstation Software, Qualitative Analysis Version
B.06. 00, Build 6.0.633.0, Agilent Technologies, Santa
Clara, CA, USA),

1.3.2 LC-MS T4E%{f Unitary C18(4.6 mm X 250 mm.

5 pm) @ REFE, PR 2 E—K R BULE 25 @ 75), HERE A

2 pL AR 254 nm; B W55 B 5 JRIE & AL A

TS, THARE 300 °CL, TS W 6 L/min, L4 &

71 344 737.86 Pa, ¥R E 400 C ¥ 12 L/ min, B4l

HHHE 4000 V. BIHEHEE 0 V.S B FiRE 10 pL/min, &
22

/L\\

B F 121.085 5,922.092 2, R4 [l 100~1 000, 47 4 3
2 scan/s.,

1.3.3  MZfEILARA W & F %R S8 CH; OD, NMR f TAE
WAy 5 R H 3% 600 MHz, " C 4% 150 MHz, 8% L 4z —
25 F0 48 ik o 50 R FASCE 9 AH AR HEFR T . H-NMR %R
BBk of 5 BE 907, B 32 5 C-NMR i 2R B ik ofr 5 B2 90°,
21 2 000 ¥k, H-H COSY,HSQC.HMBC ix 3 F & ¥ % £
BAR SR R Fy X Fy =2 048X 256, B E 2 048X 1 024
HEAT BT AR , B bR B5 Ak 3R 5]

2 feBUnE % e

R E N R GRS R R a7/ SRR G R N R
B 2 WD TR T MV S0 K S R BE R I Ry B 1 =
ARSI # G T, Molish iz v 5 BH I L 32 7 45 4 Sy 3%
BB Y. TR o F 3 F U m/> 825.245 3[M+
HI', f 258 4y 720 A K4y 7000 Cr Hu Os 0 f
BF B A m/z 679.1873 [(M+ H) — 1467, 287.055 0
[(M+H)—146—42—42—1621" , 4 W H AL & P A 1L %
BEAZ 1 AR A0 AL 2 A R DL 2 A~ Sl

'H-NMR(WLE 1,8 6.11(H, d, J=1.7 Ho) 5
3 6.26(H, d, J=1.7 Hz), AL~ 8% . 03 KA 8 403
TFE A LRALA R R AL HE W H 4y )8 T il s M A 3 H-6
5 H-8, §8.03(2H, d, J=8.7 Hz) 5 5 6.89(2H, d, J =
8.7 Ho) E I A WA B AE SIS 2 T, 0
JB TR FREEH  H AL 2 L B A KR A R BURE B R IR 4B
LA BTRRAE 645 345 1 2 ) B BR 45 M A A5 4 DR O 3 oy
BT ILZEm B3 H-2,6'5 H-3,5, §5.39(H, d, J =
7.5 Hz) g 3 454 5 o e 5T 715 550 4.57(H, s).5.05(H,
$) N BRI IR LR 75 536 2.08(H, §).2.00(H, s) ¥ Z
Bt R {5558 1.22(H, d. J =6.2 H2),0.82(H, d, J =
6.2 Hz) R H F AT 715450 3.0~4.0 R ZUIE SR
Wi HERTFES %8R Sk iEm 4.

B C-NMR (L & 2) Hr, 5 103.54,75.80,76.89,70.95,
78.09.67.78 g — 4 7 & Wi 1 1545, 9 100.12,73.20,76.05,
73.91,70.65,17.38 DA K% & 103.90,72.38.72.07,73.61,70.65,
17.93 AP A R H 5,0 171.79.20.79 1 5 171.88.

9.5 85 7.5 65 55 45 35 2.5 1.5 0.5-05
HEX 2 B

Relative chemical shift(x 107)

B 1 'H-NMR Bi#

Figure 1 'H-NMR spectrum
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Figure 2 " C-NMR spectrum
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H-H COSY(WLE 3.5 6.11(H, d, J=1.7T Hn 5
5 6.26(H, d, J=1.7 Hz) , HAFAERF & R 5 b [0 & 1) 45
HE L HEWT H 20 B T Il &S By A 3F H-6 5 H-8;8 8.03(2H, d.,
J=8.7H2)5 5 6.89(2H., d. J =8.7 H) Ml T #§ & . T jli it
BT AL B 1) AABB H RS &K R A7 6 L2 B B 3R4s
F35855.39(H, d. J=7.5 Ho) 5 & 3.50(m) AH L FE 4 AR 4 1k
ENLAEAE TR 8 5.39(H, d, J =7.5 Hz) 9 & T % ¥
i 5 L 38 ) LR A B (J = 7.3 Hz>>7.0 Hz) 7] DL HI W, 1%
TEBEIT Sy AR, S 1.22(H, d. J =6.2 Hz).0.82(H,
d, ] =6.2 H2)#5 § 3.00~4.00 (m) H B A&, 545 & B2 wl
TR S RRE .

HSQC(E 4)H1,5 98.83 5 8 6.11(H, d, J =1.7 H2) %}
F7.0 94.90 5 5 6.26(H, d, J=1.7 Ho) X 7.5 132.25 5
5 8.03(2H, d. J=8.7 Ho) %I I ,d 116.22 5 § 6.89 (2H, d,
J=8.7 Ho) % .5 103.54 5 § 5.39(H, d. J =7.5 Hz) %}
J7.8 100.12 5 § 4.57(H, s)X}Ji .6 103.90 5 § 5.05(H, )
XFRE.8 17.38 5 8 1.22(H, d, ] =6.2 H) X .5 17.93 5

Relative chemical shift(x 10 t")
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Figure 3 'H-'H COSY spectrum
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Figure 4 HSQC spectrum

5 0.82(H, d, J=6.2 Hz) X} Ji ,

HMBC (L& 5) 1,5 6.11(H. d, J =1.7 Hz2) 5
5 163.13.166.46 #13,5 6.26(H, d, J =1.7 Hz) 55 § 166.46
158.58 56,6 8.03(2H, d, J =8.7 H2) 5 § 122.82,116.22,
161.49 #15%,5 6.89(2H, d, J =8.7 H2) 5 § 132.25,161.49,
122.82 MG, HARAE 5 IR W 8 277 5 .

‘ l ‘||wH7|||1‘w7

ARXHE 2 LR
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Relative chemical shift(x 10™)
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Figure 5 HMBC spectrum

%4 TOCSY (LA 6) & HSQC, i+ HMBC 1] #f & R~
] B B 3 360 45,8 5.39(H, d, J=7.5 H2) 5 5 135.05 #f
Ko A A A 5102 C-3 MHi%E 6 4.57(H, s) 5 5 67.78
A, WA B 2T S Glu-C-6 #13%; 0 5.05(H, s) 5
3 76.05 A&, AN I — RSB 5 22 00 1Y 2B Rha(1)-
C-3 M., 5 2.08(H, s).2.00(H, )4 35 & 73.20,73.91
AL AT 2 A 2 5 BZE T Rha(1)-C-2 J% Rha(1)-C-
A M. A BRSBTS SR A N IR
W3-3-O-La-L-F 25 05 3-(1-3)-2, 4-di-O- & Tk -~ L- FL 25 B
He-(1-6) J-p-D-4ii %5 ¥5 1, ¥ H' H-NMR, "™ C-NMR ) & i
TR 5 SCHR 27 4GB Ak & W 2 X B B AR — 2, H i
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CLAL M ZE AL R BZAL G W - FE T 2K Hh i R B R B .

23



2017 5% 5

%1 'HNMRR"CNMR Z#ESHE (BHARKPE)
Table 1 Affiliation of ' H-NMR and * C-NMR ( CD,; OD for the solvent)
ErR=2 I3C-NMR IH-NMR 95 I3C-NMR I'H-NMR
2 158.87 6” 67.78
3 135.05 1 100.12 4.57(H, s)
4 179.37 2" 73.20
5 163.13 3" 76.05
6 98.83 6.11(H, d, J=1.7 Hz) 4 73.91
7 166.46 5" 70.65
8 94.90 6.26(H, d, J=1.7 Hz) 6" 17.38 1.22(H., d. J=6.2 H2)
9 158.58 171.79
AcO—C—2 2.08(H, s)
10 105.55 20.79
1 122.82 171.88
AcO—C—4~ 2.00(H, s)
2,6 132.25 8.03(2H, d, J=38.7 Hz) 20.85
3,5 116.22 6.89(2H, d, J =38.7 Hz) 1 103.90 5.05(H, s)
'y 161.49 2" 72.38
1 103.54 5.39(H, d, J=7.5 Hz) 3” 72.07
2 75.80 4~ 73.61
3 76.89 5 70.65
4 70.95 6~ 17.93 0.82(H, d, ]=6.2 Hz)
5 78.09
3 g
b 1125 D SR A 2 W B TR B S L T L ik 4
PR R FAT R ERE R . R b R L 2 R R 2 R
0% 20T SRR TR TR A J22 7 43 85 4 0 S L P VRO 3 2
; . 4B T K 99.1% ML A 16 meg. S8 i i T M IR
3 2 BT NMR 28 5 5 < 1A% -3-O-[a- L- B2 B - (1-3)-2, 4
4 EE di-O-Z, Tk 3o L-BUZ B 35~ (1-6) J-- D 45 W5 15 . 7 W 25 47
SR R B VIR 0 T % A T P R R OGBS 4
i E LR 030 A
8 =

8575 655545 3525 15 05-0.5

XL LR

Relative chemical shift(x 10™)

B 6

TOCSY B i

Figure 6 TOCSY spectrum

"7
Figure 7 Compound structure and HMBC H-C relation
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