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[ Abstract ] Objective; Correct the chemical structure of vaccarin, which has content limit in Vaccaria
segetalis according to the 2015 edition of Chinese Pharmacopoeia. Method; A serial of methods was utilized, such
as chemical methods, high performance liquid chromatography ( HPLC ), UV Radiation, Infrared Radiation
(IR), nuclear magnetic resonance ( NMR) and mass spectra (MS). Result; The glc linked to position 4’ of
apigenin originally should be linked to position 7, suggesting that the chemical of vaccarin should be apigenin 6-C-
[ a-L-arabinopyranosyl- ( 1” — 2") -B-D-glucopyranosyl ] -7-0-B8-D-glucopyranoside. Conclusion; The chemical
structure of vaccarin should be revised as apigenin 6-C- [ a-L-arabinopyranosyl- (1”—2") -B-D-glucopyranosyl] -
7-0-B-D-glucopyranoside. Vaccarin is the quantitative composition of Vaccariae Semen in the 2015 edition Chinese

Pharmacopoeia, which highlights the great significance of the accuracy of its chemical structure.
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Fig.1 Chemical structure of compound 1 (A) and original vaccarin (B)

1w

G-6540 Q-TOF HR #Y 5 & F1 GC 7890A A1 A
A (R R A R A ), Ascend-600 MHz %Y
G 2L I AR Avance T 400 MHz 78 4% i 2 4% %
AL (8 [ A B s B A PR 2 7)), U-3000 7 i3 250
A ETEA (T EAA R A A ) , Spectrum 100 #Y 41 41
FEREAL (FI 4 R IR BRI A5 BR 2N 7] ), Autopol Vplus 7
JESEAN (35 [ 8 RALAS 2 7)), SCWX -4 A 5 445 skt
(1R B B 22 A A A B A | ), N-1100 B JiE 5% 7%
FAX( Lt 2 AR A BR A A ) .

TN BAAT B Ak B (b 2 A E F
SEBE It 111853-201303) , AB-8 7 K L W& Fff ) A
(FFF K24k T)7 ), LH-20 ¥2 75 25 8 3 0 68 e ( 2%
L LA | ) AT 0 5 A R 2 8 0 A Al
(AT ), HTRE OB Tl g, H
AARF R M al (b sfe ) s (i al (FE 2R«
HIRAFD .

TAERATZY 4 2015 40 b 22 [= 25 41 1l 37,

- 52 .

2570 T B 24 KA R I i U 4 0 S A T R £
W 3 Vaccaria segetalis f) 1 B i8R 1
2 RESE

HCEABAT 20 kg, B8 ,95% £ B B3 £ WL,
Jideds A4 B 1 ke, FIZKHL, 20 5 A g &
M2 CERANE T B AR ORI, B B iR B 1 L, &
M2 CWRIRE 42 g, 1E T EERE 440 g,

PR ALY BR A €335 k 73 8 16 T B 8 Az, AR ]
7K ,30% ,50% ,95% £, Uk, 15 5] 30% £ R A
83 ¢,50% L WELRA 62 ¢ 1 95% £ W% 161 g, Xf
30% L BEAN 50% LB fr HEAT W2 R, kB
AL, BT SRR S RE R (100 ~200 H) 4
3, I = S8 Y - Y IR 5 VA VR R VR L, )2 68
AU AL 235 08 o P — A U i i A
KR R BT AL S WA R R, A S 15 E)
EW1(4 ¢).
3 &1 mEskE

WAL S 1 RGN 2 mg F 2 mol-L™" HCI 0



24 BT )
2018 4E 4 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No.7
Apr. ,2018

fife , K INARZE 90 °C {145 4 h, H] Ag,CO, TR,
L UE IR, R TR, H 0.3 mL Bk
N BE V5 A, I L->F B 40 R WY R 4R Rk ( L-cysteine
methyl ester hydrochloride ) 3. 0 mg, % F},60 °C Iz )i
2 h, HARSWT, s fi# 1k X577 HMDS-TMCS-Pyridine
(3:1:9)0.5 mL, %%} ,60 C Y 1.5 h, ZAWKT,
JEIEAE CBE A R, K PRV, 20, IE O )R B 2 R
L R ATE T, HP-5 354 (320 pm x
30 m,0.25 pm), 2 N,, HE R H R 230 C R 5
30 min, J5HEFE DR BE 250 °C, /i A 2% (FID) & B2
250 °C , fa %417 4= 1. 000 mL-min ' . Ht D BIf L 7Y
HEPHEXT B, D RYFT LAY BAL i A1 A X B B
“F 0.3 mL JE/K Mk WE VA i TF IR M B

&8 1 R K % 7= W AE 1y, =6.877 min il
ty, = 11. 875 min A5 (ol 6 i D KA1 L 7% %5 15 %t
WS, D YT L AR 0] A X R B S 0 B 1] 43 i)
7 11.717,12.391,7. 643 ,6. 898 min, FiLh,fb& 4
1 (R K At 7= W A D B 4G R L R BT R AP b
4 X%

&1 HERER(LE),AICL N B0
BEVE A5 h bp 214 ~215 °C g [ o]l —41.637°,
IR 3 368,2 888,1 651,1 608,1 569,1 511,1 485,
1 453,1 348,1 073,915,837,778 em ', UV AWk
J& 271 nm A1 336 nm #4659 1 2B 2L A
. Molish S 1o BH 1 , D0 JHG Ay 2 1) 4, K it Jis 45 21
T L-BTRLAARE A D4 A s . AR 5 o B R W
FETFEENIM+H] 'm/z727.206 7 (C,,H,,0,,, 1t
AR 727.208 6) 15 FIML G 1 43120 C,,H, 0,

fE& Y 1 0K E 2L R 5 RS P R BT (S
gy, MR ETHE) 80 C i, i E M 1F 5 A B A 4y,
FEEGE (80 °C) Hr, 75 & X B 41 B A5 5, 8
7.93 (2H,d,J =8.8 Hz) Ml 6.97 (2H,d, J =
8.8 Hz) , B L% B ¥ AA'BB'H & RGE (5.
FEXKEAH 2 NHRIEFS 6 6.91 fl6.79, 45 &
HSQC #1 HMBC 3%, 52 & BF 4% 8 0 fl 3 [ i A1
Fo AN TEAIE (25 C) L A 2 A4 B AT
WA 454 HMBC 38, B o 5 A0 A 477 1) 52
HEfFS(E2), Wik k&1 ThERE 6,7 (i fi
HU® 5,40 A BRI B 28B4,

SCHR[ 12 ] % — 2 51 6-C- i 25 B 1 16 4 0 1)
M EWEE R, X A5 W) A e i A R R 80T
Wt S PR A5 5 B2 43, 10 5,7 A7 b i B 6%t 6
O b BB ) ER e % 23 1 RS )L BHL, T B R 1%
KA WA S AR RN . B A

Y1 AR AR AL A Y . RS 1 Bk
T POBE A OCRR S BT LA L ATREE A 1 A
TLBRBERN 2 ADTSBRME , 256 TR K i S 0 45 3L, #EW R
1 AR R AR R 2 S A h . RS B3 AN By
HEEEHM K 8502 (1H,d,J =6.8 Hz) ,4.89
(1H,d,J=9.9 Hz) f14.30 (1H,d,J=5.6 Hz), 8
P o o SR B BORT R K e 45 R W TR 4
XA AL, A HSQC 3% , o BE ik 1Y 15 55 0 € o I
FERAF S 6 71, 4 I BLAE & 3 09 A0 BRI T B 5 1Y)
FEAE, FLA 2 BT R 00 R T A . AR C-2"R9 1k
{L#% Flm B S HMBC 3% o i 05 5, 7T W) B 0 10 3%
FE7 . 7F HMBC %,56 4.89 (1H,d,J =9.9 Hz) 5
110. 63 (C-6)#1%,4.30 (1H,d,J =5.6 Hz) 5 81.49
(C2")HMI¥,5.02 (1H,d,J =6.8 Hz) 5 163.18 (C-
TYME ., R, 3 ASHE 552 6-C-B-D-4i %) B, 7-0-B-
D- R 2"-0-a-L-F A 18

AN KA 1 58 B 5 (F 3R FR-6-C6-
D% BE-7-0-B-D- A B W1 ) 1 NMR %48 3 1
Z i —H RS S, &Y 1 L-Bhr {0 b
55 o B, SCHk HXF B 45 e 52 T 1k A 4 T

Zi b G 1 5 RIS ER-6-C-[ a-L-FTHi A
Wi -(1"—2") -B-D-4 % i 1-7-0-B-D -4 % b5 H , 62
SEFg UL 2, fi% Bh HSQC, HMBC X} H:'H-NMR #i
PC-NMR ¥ 479 8, W 1,

OH

B2 EWw1HMLEENRIEE HMBC 8%
Fig. 2
HMBC relation

Chemical structure of compound 1 and its Kkey
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*1 4&%W1H" C-NMR 71'H-NMR %% (DMSO-d, )

Table 1 "C-NMR and'H-NMR data of compound 1(DMSO-d, )

B 50(25 C,150 MHz)  8,(80 C,100 MHz) 8, (25 °C,600 MHz) 5, (80 °C ,400 MHz)
2 164. 54 ,164. 40 164.7

3 103.61,103. 50 103. 8 6.90 (s),6.87 (s) 6.79 (s)

4 182.83,182. 54 182.5

5-0H 161.66,160. 18 160. 4 13.65 (5),13.53 (s) 13.46 (s)

6 110.63,110. 25 110.7

7 163.18,162. 27 163. 2

8 94.36,94. 05 94.3 6.91 (s5),6.90 (s) 6.91 (s)

9 157.07,156. 81 157.2

10 105. 69,105. 61 105. 6

1 121.42,121.39 121.7

26" 129.07,129. 04 129.0 7.98 (d,8.7) ,7.97 (d,8.6) 7.93 (d,8.8)
3,5 116.48 116.6 6.95 (d,8.6) 6.97 (d,8.8)
4'-0OH 161.86,161. 83 161.9 10. 44 (s) 10.13 (s)

Gle 17 71.41,71.32 71.7 4.89 (d,9.9) ,4.74 (d,9.6) 4.82 (d,9.4)
2" 81.49,79. 65 81.3 4.44 (dd,9.4,9.5),4.19 (dd,9.4,9.3) 4.35 (m)

3 78.63,78. 59 78.9 3.53 (m),3.45 (m) 3.0~3.6

4r 71.17,70. 18 70. 6 3.28 (m),3.22 (m) 3.0~3.6

5" 81.70,80. 71 81.5 3.27 (m),3.20 (m) 3.0~3.6

6"a 62.07,61. 06 61.7 3.70 (dd,3.7,11.6),3.65 (dd,3.7,11.6) 3.70 (d,10.4)
6"b 3.39 (m) 3.0~3.6

Ara 1 105. 45 ,105. 32 105. 2 4.30 (d,5.6) ,4.10 (d,6.2) 4.06 (brs)
2" 67.46,67. 41 67.3 3.38 (m),3.38 (m) 3.0~3.6

3m 72.83,72. 74 72.8 3.28 (m),3.23 (m) 3.0~3.6

4m 72.02,71.83 72.0 3.23 (m),3.17 (m) 3.0~3.6

5"a 65.05,64. 85 64.8 3.00 (dd,3.8,12.6),2.97 (dd,3.5,12.7) 3.03 (m)

5 2.91 (d,11.5),2.91 (d,11.5) 2.92 (d,11.4)
Gle 17 101.30,101. 25 101.7 5.02 (d,6.8) 5.03 (d,7.2)
2m 74.28,73.78 74.4 3.33 (m),3.33 (m) 3.0~3.6

3m 77.80,77. 64 77.9 3.52 (m),3.45 (m) 3.0~3.6

4 70.02,69. 95 70.5 3.49 (m),3.44 (m) 3.0~3.6

5 76.78,76. 45 76.7 3.32 (m),3.22 (m) 3.0~3.6

6" 61.35,60. 89 61.3 3.79 (dd,3.2,10.7),3.74 (dd,3.4,11.4) 3.0~3.6

6"b 3.53 (m) 3.81 (d,10.7)
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A% NOESY % (& 3) F1 HMBC 3% (&l 4) , )5l £ A f
FT B A 4 b B A AT B TR S N T
T (F5), Wi NOESY i, H-8 §6.89(1H,s) 5

.54 .
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161.9 1 161. 8 DL K 3" i fie 116. 5 (Jief% 544 5 3L
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Ak 27 S5 A8 A IE R 7 32 R -6-C-[ a-L-Bi Fir A7 H -
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Fig.3 Key regions in NOE spectra of standard vaccarin
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Fig.4 Key regions in HMBC spectra of standard vaccarin
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Fig.5 Corrected structure of vaccarin and its key NOE and HMBC
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