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[ Abstract |
establish a HPLC method for the derivative. Methods: Using the protection-deprotection strategy on the 6-OH of glucosyl,

Objective: To synthesize and structural analyze ginsenoside compound K acetylated derivative, and

ginsenoside compound K derivatives 1¢ was synthesized with acetylated except 6-OH of glucosyl, and the structure of 1c was
identified by 1D NMR, 2D NMR and MS. The analysis method of the end-product was established by RP-HPLC-DAD, and
optimized. Results: Taking all the three steps of the synthesis of 1c into account, the yield was 46.4%. In the end-product, lc
showed good separation with other impurity substances, the analysis time of 1c was less than 45 minutes. Conclusion: Using the
protection strategy on the 6-OH of glucosyl, we synthesized compound K acetylated derivatives for the first time, and provided
the comprehensive NMR data. The HPLC method can provide a rapid and efficient method to determination of the end-product.
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AR X (SHT Agilent 1260) 5 #4678
LC 3000 (b agrid EAR AR A F ) ;3 B+ KF
(AR B R 2 AU A TR A E] ) 5 ETS-D4 fiifk
Wt A% (TR E IKA A F]) 5 g IR [ Bruker
AVANCE DRX-500 %! ( Bruke 2% w,'H-NMR 400
MHz/"® C-NMR 100 MHz, TMS [N #5); LC-MS-
2010EV HL 55 55 W B3 { ( H A< Shimadzu ) .
1.2 {5

HpE, S e, CIROER. Ak, =48k,
FAbEE . CBREF. POEEI . R AN . JOK AR
FREM . BT S R A RE b . U T A AL (A b
afi, hEMRTAERR); WEE(E5sE, 35 TEDIA)
TKAHBEAK

1.3
ANZREAEY KOREFERRAYAH RS

ml, #t5 . 20100321 ) 22 NMR k. MS il & 4l & -l
98% ; fifME(200-300 H, H &AL ),

2 TFEMER

2.1 fFEMI G L

2. 1.1 LAY K AL - B n R Fe A s p
PiFEaRm 25 mL AR R 5OfH, ImAALEH K 100 mg
(0.160 5 mmol) (1), A1 mL =Z &G, AR
1, VORI TR AT 2k 2R B S fit ¢ ( TBDPSCI)
210 wL(0.802 7 mmol), Sz 10 min J5, F+tEZEIH,
WROGEE I R N R R, 12 h RO SE SIS, A
T AN AR WA R BN o B 7™ ) — S Y e 2
BC(ERR S mL, 4E33%), Brine PEA YA, Jo/KHR
MREM (Na,SO, ) T4, e, AJE il (H -
AR FEAR R ) 1a 125 mg,

2. 1.2 (b5 K BEOTAL 7R3 A ARG HE 25 1)
25 mLARRFOHAT, fA 100 mg(0. 116 1 mmol ) k54
K 1 5 %5 0% 5 652 S iy fR 47 77 ) 1a A1 0.7 mg
(0.005 8 mmol)4-— F S JL ML BE, H] 2 mL = Z &
fift, BARA, KK A L R BF 219 uL
(2.322 mmol), J i 10 min J5, FFEE, WE O
B SO R, 24 h ROBISERESS, A AN B R
A (NaHCO, ) VB L OB o R — 8 R e
FP(AFKRS mL, F3 ), Brine YA HLAH, JoK
Na,SO, T4, Wi, HEELM (28R OB
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2. 1.3 6B K CBALITAED G F 65 mg |
WAS BTG K FeERE4 S L9 1b 65 mg
(0.060 7 mmol) , JIAZE|S50 mL fyEEFM S, H2
mL Jo/K PUSRRIE I, VOKTE B INA DY T RE ik £
(TBAF) 18 pL(0.060 7 mmol) , Fz )i 30 min J5 I &
T, R AR R R, RO 8 hJE RN,
VB R A S e O WK R, A SRR L R TR ALK
2 mL ¥ . RN =PI CFR SR ZE B (BEKRS mlL,
3 3k), Brine YA HLAH, Jo/K Na,SO, T, W4i
W, MRk aifl ( LR CFR-A B Ve ) J5 15 211k
GV K ST A 1e 32 mg, G BELEILE 1,
2.2 {3 K ST A D 4514 A

la; A @K A, ESI-MS: m/z 883.5501 ( C,,
HyNaOgSi [M + Na]*; $H521H 883.5520) ' H-NMR
(CDCl,, 400 MHz) §: 7.68 (4H, m), 7.39 (6H,
m), 453 (1H, d, J =6.1 Hz, H-gle-1), 5.11
(IH, t, J=5.7 Hz, H24);"” C-NMR (CDCl,, 100
MHz)8: ¥ bk, 135.5(2 4 C). 133.1(4 H

C). 129.6(4 4~ C), 127.7(2 4 C); 131.2 (C-
25); 124.7(C24); 96.9 (C-gle-1); 73.4 ( C-gle-
2); 78.8 (C-gle-3); 71.1 (C-gle4); 75.6 ( C-glc-
5); 64.3(C-glc-6),

1b: FLEEE A, ESI-MS: m/z 1093. 6042 (C,,
Hy, NaO,;Si [M + Na]*; 1% {4 1093.6048 ) ,'H-
NMR ( CDCl,, 400 MHz)§: 4.50 (1H, d, J =7.8
Hz, H-gle-1), 5.14 (1H, t, J=7.7 Hz, H24),
7.66(4H, m), 7.37 (6H, m);" C-NMR ( CDCl,,
100 MHz)8: ZE¥F Fbk, 135.7(24~C) . 133.2(4 4>
C). 129.7(4 4~ C), 127.7(2 4~ C); 131.3(C-
25); 124.6 (C24); 94.7 (C-gle-1); 73.8 ( C-gle-
2); 75.3(C-gle-3); 68.8 (C-glc4); 74.4 ( C-glc-
5); 62.8(C-glc-6),

lc: A @K A, ESI-MS: m/z 855.4864 ( C,
H,NaO,; [M +Na]*; 315 {4 855.4871).'H-NMR
(CDCl,, 400 MHz) #1" C-NMR ( CDCl;, 100 MHz)
k1,

k1 ASEHEUEYK ZEAATEY 1c f9'H F1° C-NMR ##% (400 MHz in CDCI, )

No Sy S, No Sy [N

1 1.11(1H, m), 1.64(1H, m) 38.5 22 1.84(1H, m), 1.53(1H, m) 39.1
2 1.59(1H, m), 1.65(1H, m) 23.6 23 1.98(1H, m), 1.90(1H, m) 22.8
3 4.48(1H, dd, 8.7, 3.8) 80.7 24 5.02(1H, t, 7.4) 124. 6
4 37.9 25 - 131.4
5 0.85, 0.83(1H, d, 9.0) 55.9 26 1.65(3H, s) 25.6
6 1.55(2H, m) 18.2 27 1.59(3H, s) 17.7
7 1.44(1H, m), 1.30(1H, m) 34.5 28 0.87(3H, s) 28.0
8 39.6 29 0.85(3H, s) 16.5
9 1.52(1H, m) 49.9 30 0.92(3H, s) 18.0
10 - 37.0 1 4.65(1H, d, 6.6) 94.7
11 1.17(1H, m), 1.84(1H, m) 29.1 2! 4.86(1H, ddd, 9.9, 5.5, 3.2) 71.9
12 4.82(1H, td, 10.2, 4.8) 75.2 3’ 5.00(1H, t, 7.2) 76.3
13 1.92(2H, m) 45.6 4’ 3.56(1H, dd, 9.7, 7.2) 69. 4
14 - 53.1 5’ 3.49(1H, dd, 9.8, 7.4) 73.8
15 1.52(1H, m), 1.02(1H, m) 31.7 6’ 4.32(2H, dd, 9.6, 2.4) 63.5
16 1.77(2H, m) 26.4 2'-COOCH; 169. 2?
17 2.07(1H, m) 47.8 3'-COOCH; 171.5*
18 0.96(3H, s) 15.5 4’-COOCH,4 171.4*
19 0.85(3H, s) 16.2 3-COOCH;4 170. 9
20 - 83.1 12-COOCH,4 170. 3%
21 1.17(3H, s) 21.9

. COOCH, HHI LRy H A1V C-NMR {55 E& ™, BMEHJEESEAE, 8:20.7(8;2.08), 8. 20.8(5,2.07), 8 20.8(8,2.05), &:21.3

(842.03), 8. 21.8(8,1.97) .,
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2.3 (LB Y) K SEALHTAEY) e mR0RAH (s A5 Y
i
23,1 GHEHETERE SRR Agilent G,y RIRK JE
FAVS Wy @5 ST 5 BT MR o> B . A A
B ARG ] Zorbax Eclipse XDB-C18 (250 mm x
4.6 mm, 5 pm) @A, AT RLK BT ) €05 45 B
RO
2.3.2 KNP RYEEE 7 Le SR AT DAD K 2 it
17, 190 ~ 400 nm K, A BIAE 203 nm A K
Wi AR 203 nm ARSI
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2.4 LB K SBATTAEY) 1e B0 G35 53 B
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5

510 15 20 25 30 35 40 dmin
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METEE Rl LA, BRI 5 B A 6
A, FEAPs 4 SRy H AR e, MR 04 1 AR
AR, Hb & 23.5% . W3k 2,
2.5 (LY K ZBEATAEY 1o S0 R

BAANSEIFAEY K 100 mg, 73 ES4iL)E 15
#l1a 125 mg, A DLAG 55 — 2 RO 7 R O
90.4% . % LB XA 1a 100 mg, 73 B54l
fLEREI H AR 1b 101 mg, =N 81.4% . fica
AR L) BB 1 65 mg, 4r B 4fifb )5 155 2
BEAL=1) 1c 32 mg, WLPRIT BRI RN 63% o L5745
VAL 3 BB, MG Y K BT A 1e 18
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PRy 46.4%

K2 ASEHUAY K ZBUTENSH=YH
| U e i) B2 A A IS T AR B 4 B

A UGS ]/ min VTR (% )
1 7.9 32.8
2 13.0 2.3
3 13.9 7.3
le 18. 1 23.5
4 27.3 9.3
5 40.5 24.7
3 3tig

RSO TR BIE R R AR R H Y, &
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ISR P I AR o
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R A R B AR A S (HSQC) 1321 142y
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5 b, ARSCH A ) 4 A B O~ e R I PRI 1Y
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I NMR B4 A& 1 S il B A
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T AT T BARr= 2 ) o g st . A SCHEL )
A b MR T RERCHE (3, 7545 R g,
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