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The Synthesis of 20(S)-Protopanaxadiol Amino Acid Derivatives
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ABSTRACT: OBJECTIVE To improve the water solubility of 20(S)-protopanaxadiol(PPD) by synthesized with a few kinds
of amino acids. METHODS In the synthetic reaction, dicyclohexyl carbodiimide was used as the accelerant and pyridine was
the solvent. RESULTS Fourteen derivatives had been synthesized and their chemical structures were identified by 'H-NMR
and ">C-NMR. Then the rule of this reaction was summarized. CONCLUSION The method is simple, effective, and
reproducible, which is benefit to improve the bioavailability of the drug, and the derivatives have better water solubility than PPD.
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Tab1 The *C-NMR Data of PPD amino acid derivatives (150 MHz, CsDsN)

B TG PPD 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 39.52  38.41 3823 3850 3829 3827 3833 3824 3834 3827 3831 3834 3837 3837 3836
2 28.40 2795 27.58 2735 2820 2825 2822 28.11 2837 2823 2831 28.68 28.22 28.20 28.20
3 78.13  84.14 81.42 81.70 81.51 7899 8192 81.77 81.07 8198 82.07 82.16 81.01 81.62 78.22
4 39.70  38.72  38.23 3891 38.81 3840 38.60 38.60 38.63 3836 38.64 3848 38.81 38.67 38.76
5 56.52 56.23  56.02 5639 56.18 56.12 56.19 56.52 5626 56.06 56.17 5598 56.17 56.16 56.18
6 1892 18.40 18.40 18.75 18.57 1845 18.53 1849 1854 1843 1853 1839 1854 18.54 18.55
7 3537 35.19 34.68 3534 3514 35.15 35.12 35.08 35.13 34.75 35.13 35.04 3531 3516 35.06
8 40.19  40.17 39.89 4032 40.00 3999 40.12 40.11 40.14 3997 40.12 40.28 40.39 40.18 40.18
9 50.66 50.42 50.04 50.57 5036 5033 5034 5033 5034 5020 5035 50.74 50.64 50.70 50.35
10 37.52 3731 37.07 3746 37.67 37.66 37.88 3724 3728 37.17 3724 3732 3738 3729 37.27
11 3225 3221 2899 3228 3276 31.68 3220 32.17 32.21 34.05 32.18 3246 3236 3222 32.03
12 71.16 71.05 7525 71.18 71.05 75.83 71.04 71.01 71.06 76.02 71.02 7546 69.64 71.04 80.06
13 48.75 4870 4583 48.81 48.71 4591 48.68 48.69 48.71 4585 48.67 4482 5131 48.77 49.34
14 51.86 51.86 5253 52.00 51.84 5274 5191 51.82 51.84 52.63 51.82 5058 51.04 51.86 51.12
15 3135 3153 3122 31.66 31.50 30.11 31.48 3146 31.50 31.49 3148 30.13 32.78 31.57 32.85
16 26.99 27.00 2596 27.14 26.75 27.22 2698 2695 2699 27.08 2697 23.89 2410 27.01 26.75
17 5495 5493 53.66 55.02 5496 5493 5495 5491 5496 5499 5491 50.58 51.08 54.86 52.58
18 16.03 16.00 15.74 16.16 1577 1580 1594 1592 1596 1580 1594 1580 1595 1597 1581
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%R

R T2 PPD 1 2 3 4 5 6 7 8 9 10 11 12 13 14
19 16.44 1644 16.12 16.63 1646 1634 1639 1638 1640 1621 1636 1637 1648 1641 16.51
20 73.08 73.13 73.51 7333 73.81 73.80 73.09 73.12 73.11 73.70 73.10 138.05 139.68 73.51 74.01
21 27.23 27.25 2697 2735 27.17 2779 2725 2721 2726 2774 2723 1271 1321 19.29 2735
22 36.03 36.02 36.12 36.71 36.03 37.19 36.02 3597 36.03 36.55 3599 12545 12576 36.68 36.76
23 23.14 23.16 2321 2328 2411 2336 23.16 23.13 23.17 2328 23.13 23.67 23.83 24.04 16.85
24 126.47 126.49 12645 126.59 126.48 126.54 126.48 126.42 126.48 126.50 126.45 44.82 4442 4589 34.40
25 130.87 130.90 130.89 131.05 130.96 131.01 130.93 130.53 130.94 130.98 130.89 69.54 72.61 69.82 70.50
26 2595 26.00 2394 2620 2598 26.05 2599 2591 2598 2599 2596 29.89 30.13 3035 2543
27 17.19 17.22 17.54 1738 17.18 17.77 17.17 17.15 17.19 17.82 17.83 29.19 2991 30.06 24.11
28 28.82 28.26 28.06 28.37 2820 2825 2822 28.63 2888 2892 28.66 28.72 28.90 28.20 28.27
29 16.59 1693 16.75 17.03 1692 1690 16.69 16.78 1693 16.84 1690 16.71 16.88 16.87 16.66
30 17.82 17.89 17.88 18.06 17.85 18.01 1785 17.82 17.85 18.00 17.83 17.19 17.19 17.20 18.06

3-Amino Acid- Boc-Ala Boc-Gly Boc-Gly Boc-Arg Boc-As Acetyl- Acetyl- Boc-Me Boc-Cys  Ala Ala Ala
1’ 173.54 170.89 171.23 173.10 173.77 178.10 17291 171.47 171.87 17635 176.47 175.45
2’ 50.65 43.46 43.59 49.65 37.24 56.06 59.49 53.08 5498 4992 50.76 50.41
3 152.96 157.19 157.27 30.09 2397 23.89 2523 3431 34.02 2095 2121 20.24
4 78.86 78.84 7899 2548 172.40 2994 2231 36.81 36.46
5 28.68 28.59 28.08 38.67 156.70 176.01 4792 21.11 136.95
6 18.40 156.92 79.14 173.42 168.90 156.67 129.73
7 131.64 28.65 19.35 24.08 79.17 129.60
8’ 126.82 28.62 156.71
9 129.66 79.18
10’ 21.30
1 158.38
12’ 78.99
13’ 28.67

12-Amino Acid- Boc-Ala Boc-Gly Boc-Gly Boc-Arg Boc- Ala Ala
17 177.54 171.10 171.81 173.07 53.64 171.66 176.75
27 5322 4402 46.48 54.82 36.48 49.74 52.28
3” 24.11 157.19 157.27 28.66 37.44 16.93 21.46
4 157.22  28.63  28.86 24.01 21.11
5” 81.36 34.80 156.73
6” 28.75 156.91 79.17
7 131.43 28.62
8” 126.82
97 129.66
107 21.29
11~ 158.37
12”7 78.99
13~ 28.66

20-Amino Acid- Boc-Gly
1 173.57
2 47.89
3 157.31
4 81.69
5 28.88

F2 A2emuTE

Tab 2 The production rates of compounds
&Y 1 2 3 4 5 6 7 8 9 10 1 12 13 14
FEA % 87 82 8 79 12 73 47 52 57 41 35 32 37 32
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Figl Chemical structures of 20(S)-protopanaxadiol amino acid derivatives

3 it

AR IEH T 2P R & S RRAAT RN, 5K
WA R, PRI R LA 2 5 PPD K
R, RN LR AR S s alidl BRI SRR
5 PPD R N2 J5 25 5 1= AR e AR =) 6 Y 1)
N i 75 2 AR 4 I SRR IR N, [ B R e B =
YIRS, B Al D BRE .

1E20(S)- I N &l oy T 45, 1EC-3.
C-12RIC-2007 A7 E3AN R I, H e BV &5 S v 4t
C-2047 F2 36 T 25 A7 PR K, e 5 R 3R I
I, TC-3FIC-1207 5y 5 2 KL MR S I, — 3 I W 3kt

FPE LA I 252 2010 4 10 F 55 27 555 10 ]

FERAEAT, P M. AN T EENMIER
ERHAR. NaR. EE5R), v EEE
C-3fIC-1247 &, wfirAwL, 11. X T4 18K
KRR, WEGER: T C-340L, WiTEHYT,
10%%,

PPD LRI G, AIERATED
11, 12, 13 fil 14 /K% 1%EE PPD AHLL I 2425,
HR T mIL AR A .

L IR LR RT A 11~14 I, it Boc-{#
PO 5 T R RO R N e, FLAE AL A £
b i I S

Chin JMAP, 2010 October, Vol.27 No.10 -919.




REFERENCES

(1]

ZHENG G P, LIU W. Combinatorial chemistry and its
application [J]. J Hubei Univ Edu(HI-L 5 M=% e 23R,
2009, 26(2): 7-9.

ZHOU N. An introduction to combinatorial chemistry [J]. J
Shanghai Chem Ind( ¥4k T7), 1999, 24(20): 4-5.

ZHOU C H, YANG A N, LI M, et al. Combinatorial Synthesis
of 1, 3, 5-triazine derivatives and evaluation on their
antimicrobial activity [J]. World Notes Antibiot([E4hZE 24T
£ Z ), 2009, 30(1): 1-4.

QIN J J, LI Y J, FU J, et al. The effect of 20(S)-
protoginsenoside inhibiting growth of liver cancer and making
cells apoptosis [J]. Chin J Gerontol(H [E:Z4E22 %), 2006,
9(26): 1257-1258.

ZHANG R, XU H L, YU X F, et al. Enhancing effect of
chemotherapy and reducing toxicity of 20(S)-protopanaxadiol on
tumor-bearing nude mice [J]. J Jilin Univ: Med Bd(i% AR K242

(6]

[7]

(8]

9]

[10]

e BE2AAR), 2009, 35(2): 195-200.
LENG J Y, FU J, WANG J P. Influences of protopanaxdiol to
vascular endothelial growth factor and basofibroblast growth factor
protein expression of liver [J]. Chin J Clin Hepatol(Ilfi /K FTJH 75
ki), 2008, 24(1): 42-43.
LIULY, CUIF X, ZHAO G Q, et al. Liquid phase synthesis of
active peptide [J]. Chem Reagent({£.2%1X 7)), 2006, 28(1): 55-56.
LI ML, XU Y J, JIANG L Q, et al. Synthesis of tripeptide
N-0-Ns-Gly-N-Me-D-Phe-L-Pro-OMe [J]. Chem Bull(ft 2% 1
), 2006, 69(3): 179-183.
SHAKIR M, VARKEY S P. A new synthetic route for the
14-22  membered
tetraoxomacrocyclic tetraamines and their transition metal
complexes [J]. Polyhedron, 1995, 14(9): 1117-1127.
LI Q R, GU C Z, YIN H, et al. Synthesis of menthyl esters of
N-benzoxycarbonylaminoacid Using DCC/DMAP [J]. Chin J Org
Chem(f3 HLAL2%), 2005, 25(11): 1416-1419.

ek H 1. 2009-11-19

preparation of a new series of





