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[ Abstract | Objective; To synthesis 4'-N, N-Bis-substituted (aminomethyl) benzoate ether derivatives of
scutellarein with improved anti-oxidative activity, and investigation of their protection against nerve cells oxidative
damage. Method: Scutellarein 2-bromoethyl ether (4) was synthesized in the presence of 1, 8-diazabicyclo
[5.4.0] undec-7-ene ( DBU ) with scutellarein and 2-bromoethanol as starting materials. N-substituted
(aminomethyl) benzoic acids (5a-¢) were converted to benzoic chloride (6a-c) by using oxalyl chloride, then the
latter coupled with 4 in the presence of 4A MS to obtained compounds (7a-f) , then diphenyl ketal protecting group
of the above compounds was removed by using acetic acid chloride/methanol system to obtain target compounds
(8a-f), prodrugs were tested for their cytotoxicity and antioxidant activity in PC12 cells by MTT and LDH leakage
rate assay. Result; The structure of synthesized compounds 8a-f was confirmed by the methods of 'H-NMR, ESI-
MS. The results indicated that compound 8e and 8f have more potent anti-oxidative activity than positive control

Vitamin E. Conclusion; The synthetic method we used has preferable practicality and can be used in synthesizing
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scutellarein 4'-N, N-bissubstituted ( aminomethyl ) benzoate ether derivatives, bioactivity evaluation results

suggested that the kind of prodrugs are worthy of further investigation to discover new anti-oxidative agents.

[ Key words |
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O.
. ° -
amzmmte ()0 5 ) n=1,2

6b. R|NR,= 1 - morpholinyl
6¢. RiNR,= 1 - pyrrolidinyl

(o]
O OH\O)KQ\/ R1
o. n N
R
|

R
AHR Ry

%( w“’(\%«o ]
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2.4 40jfs LDH J bR pg g e Bk Bk K
1 PC12 4012, LA 41 ML % 5 ~ 10 x 10°/mL Ff kit F
96 FLEE I M BE A 24 h 5 e G I I 0 0 A A 5%
W NZGALER 25 B E O 1,10,20 pmol - L7 B
a5 H,0,(1 000 wmol-L~") Fhfa fF T, ] i % 25
FIZZFH‘@XULHE(VE 20 wmol - L") Xf BE vk E
w4 AT YAl L 2 J5 4k 2k 175 3% 6 h 5 H LDH
IJA?”MLEEED%JI% HEAT RN, S EE AT 3 IR,

2.5 geitiedrik SRHAJ SPSS 13.0 Geit 4k kit 4T
IWTe R xxs Xon, PRREF E0ME, H
Dunnett’ s test 43 A7 7 ¥& LU B4 (0] 22 5% 0 WO 4 [A] L
BORH] T-test 1%

3 #R

3.1 AmAe S AR s B ARk A
P12 ' H-NMR, ESI-MS 53 % 5 5 H b = 4 45 b —
(xR,

®1 BRLEUHELREERE

e BE/ % "H-NMR (400 MHz, DMSO-d, )8 ESI-MS(m/z)
8a 41.9 12.74(brs, 1H, 5-OH) , 8.36(brs, 1H, 6-OH) , 8.09-8.03(m, 4H, Ar’-H, 5, Ar"-H, 5), 520.2[M +H]*
7.74(d, J=8.8 Hz, 2H, Ar’-H, (), 7.18(d, J=8.8 Hz, 2H, Ar"-H, (), 6.85(s, 1H, Ar-
Hy), 6.62(s, 1H, Ar-H,), 4.67(t, J=6.0 Hz, 2H, Ar'-OCH, ), 4.48 (s, 2H, Ar’-
CH,N), 4.38(1t, J=6.8 Hz, 2H, CH,0C0) , 3.18-3.05(m, 4H, 2 x NCH,CH,), 1.21(t,
J=7.6 Hz, 6H, 2 x CH,)
8b 33.6 12.65 (s, 1H, 5-OH), 10.65(s, 1H, 7-OH), 8.76 (brs, 1H, 6-OH), 8.02-7.98 (m, 534.1[M+H]*

4H, Ar'—H315, Ar"-H; 5), 7.70(d, J=8.0 Hz, 2H, Ar'—l’lzﬁé), 7.14(d, J =8.8 Hz, 2H,

Ar"»Hzﬁ()) ,6.81 (s, 1H, Ar-Hy), 6.58(s,

1H, Ar-H,), 4.63(m, 2H, Ar'-OCH, ), 4.44

(s, 2H, PhCH,N), 4.37(m, 2H, CH,0C0), 3.51-3.28 (m, 4H, 2 x OCH,CH, ) , 3.26-

3.13(m, 4H, 2 x NCH,CH,)
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&Y BIBCR/ % "H-NMR (400 MHz, DMSO-d,) & ESI-MS(m/z)

8¢ 45.5 12.72(brs, 1H, 5-OH) , 10.81(brs, 1H, 7-0H), 9. 16(brs, 1H, 6-OH) , 8.03-7.99(m, 518 1[M+H]*
4H, Ar'-H, 5, Ar-H,5), 7.94(d, J=8.4 Hz, Ar'-H, ), 7.16(d, J=8.8 Hz, Ar"-H, ),
6.83(s, 1H, Ar-Hy), 6.62(s, 1H, Ar-H;), 4.65(s, 2H, Ar-CH,N), 4.20(m, 2H, Ar'-
OCH,), 4.054.01(m, 2H, CH,0C0), 3.15-3.04(m, 4H, 2 x CH,N), 2.54-2.50 (m,
4H, 2 x CH,N), 1.89-1.83(m, 4H, 2 x NCH,CH,)
8d 44.9 12.68(brs, 1H, 5-OH) , 10.64 (brs, 1H, 7-OH), 8.32(brs, 1H, 6-OH), 8.22(d, J=  568.2[M+H]*
8.8 Hz,2H, Ar'-H, ), 8.13(d, J=8.8 Hz, 2H, Ar"-H; ), 7.62-7.47 (m,5H, Ph-5H),
7.38-7.31(m, 4H, Ar'-H, ¢, Ar"-H, o), 6.97(s, IH, Ar-Hy), 6.61(s, IH, Ar-H;) , 4. 54
(d,J = 6.4 Hz, 2H, Av-OCH, ), 4.32(d, J = 6.4 Hz, 2H, CH,0C0),3.83 (s, 2H,
PhCH,N), 3.72(s,2H, NCH,Ph), 2.19(m, 2H,0CH,CH,CH,0)

8e 41.9 12.74(brs, 1H, 5-OH) , 8.36(brs, 1H, 6-OH), 8.09-8.03(m, 4H, Ar'-H, 5, Ax"-H, ;) , 520.2[M +H] *
7.74(d, J=8.8 Hz, 2H, Ar'-H, (), 7.18(d, J=8.8 Hz, 2H, Ar"-H, (), 6.85(s, 1H, Ar-
Hg), 6.62 (s, 1H, Ar-H;), 4.67 (t, J =6.0Hz, 2H, Ar'-OCH, ), 4.48 (s, 2H, Ar'-
CH,N), 4.38(t, J=6.8 Hz, 2H, CH,0C0), 3.18-3.05(m, 4H, 2 x NCH,CH;), 1.21(t,
J=7.6 Hz, 6H, 2 x CH;)
8f 44.3 12.85(s,1H,5-0H), 10.65(s,1H,7-OH), 8.05-7.98 (m, 4H, Ar'-H, 5, Ar-H, ), 548.2[M +H]*
7.37(d, J=8.8 Hz, 2H, Ar'-H, o), 7.13(d, J=8.8 Hz, 2H, Ar"-H, (), 6.82(s, 1H, Ar-
Hg), 6.61(s, 1H, Ar-H,), 4.47(t, J=6.4 Hz, 2H, Ar'-OCH, ) , 4.40(s, 2H, PhCH,N),
4.25(t,J =6.0 Hz, 2H,CH,0C0) ,3.78-3.66(m,4H, 2 x OCH,CH, ), 3.17-3. 14(m, 4H,
2 x NCH,CH, ), 2.21-2.18(m,2H,0CH, CH,CH,0)

3.2 XF PCI2 40 iy 4 i 3 M AR ER SE00 Ay LDH, i fE 20 pumol - L™"H, fb & 4 8e, 8f
gE R R, Z il AL & W X PC12 40 i JL P 8 B 1, XF PC12 4 i (g A& 74 F 25 4 F PR XT R 2 VE
TC, ¥ K TF 1000 wmol-L~", LLLDH G H R N5 [8e, 8F 45| (40.87 +1.12),(41.73 £0.61) ,VE
Fes A B8 1z AR A S0 56 B R A Ak 6 J(45.61 £0.82) ,P <0.05 ], H LDH ¥ i 2417 i
i i AR % H bR LA, T LR Iz e A Y WHPESITROFK(38.70 £ 1.94) MY, WK 2,

A LR > H,0, %S PC12 40 i 48 1k 301 46 )5 B

K2 UEWSa~SHHARBURMANBGUE(x£5,n=4)

MTT 347 PC12 425 ¥ 4E 0 6 h 5 LDH J il 2 (25 ¥y vk &)

&Y

TCso/pmol - L™ 1 pmol -~ 10 wmol - L.~ 20 pmol-L "'
it - 31.60 £1.22
H,0,/1 000 wmol -1~ - 80.47 +1.13"
VE/20 pmol-L ™" - 45.61 +0. 82
T/ HE >1 000 47.67 £3. 15 41.47 £1.56 38.70 £1.94
8a > 1 000 54.18 +1.08 46.21 £1.01 43.92+1.06
8b >1 000 59. 14 £6.78 46.09 £3.04 46.27 £0. 89
8b > 1 000 58.69 +3.67 55.79 +2.52 50.44 £1.62
8d >1 000 58. 64 £2.86 55.37 £2.65 49.76 £1.46
8e >1 000 57.45£1.79 45.24 +4.97 40.87 + 1. 12%
8f >1 000 48.28 £2.87 46.41 £6.28 41.73 £0. 617

B S XA R, P <0.0015 5 VE(20 pmol-L™") 41 4% P <0. 05,
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1o B sy 47-N, N-BUBAR & L2 /e 58 5
6,7- " REE R K] 3 L E T O0 4'- B OB AR &
Wf,7a ~ £ ORI IN (45% ~57% ) 3 H &l 7= 9
W, W R B R LS A K
(5.4.0) +—H#-7(DBU) i il %1k & W AR m T
FAICAD IR ), i = 2 B 4-— W s Rk g 4%, 6,7-
TORARER AP KT 3% L R I 4'-N, N-RUBRAR & AR
IR £ Tk i P 7 L AR AT B P I, e S/
B A 2RI TL T S I RE AT 50ME 25 A 4 i 3, 27 R
FH A B A 47 3 70 G = 5 2 R L, 85 % Wl R W) H A% 4k
B YR B RIS , 2% R N

2% ek [15] 7k, R A AL & 3%
PC12 20 it S Ak 453 493 455 8 0 BT & B AL A 400 40 Jif 25
PR B 6E PC12 48 i S AL F5 3 1) AR P AR . 45 R 3R W
PR T 0 Ak A 4 A i 2 P/, B3 RR I H,0, i
T PCI2 g 5t 1, b Ak 5 ) 8e, 8f Y R 47 4
FAOE T BEPEXT B2 VE,
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