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Synthesis and Anti-free Radical Activities of Several Novel
Derivatives of Dehydroabietylamine
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Abstract A series of novel derivatives of dehydroabietylamine were synthesized by introducing some groups with good free
radical scavenging activities into the dehydroabietylamine, such as hydrazone, gallic acid, oxime and isoniazid. Structures of
the synthesized compounds were characterized by IR, '"H NMR, *C NMR, MS and HRMS techniques. All the compounds
were tested the ability on scavenging superoxide anion radical (O3 ) and 1,1-dipheny-2-picrylhydrazyl (DPPHe). The results
indicate that the inhibitory rate of O*~ by (6) (38.18%) is twice as much as that of Vc (18.35%), and its capacity on scaveng-

ing DPPH* (IC5o=0.002 X 10* mg/L) is much better than V¢ (ICsy=0.236 X 10° mg/L.
Keywords dehydroabietylamine; anti-free radical; acylhydrazone; gallic acid
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Reagents and conditions: (a) (AcO),0 or (CF3CO),0, 10 h, 30 °C (87%); (b) CrOs, CH;COOH, 3 h, 0~5 °C (76%); (c) SeO,, CH3COOH, reflux
(50%); (e) CH,Cl,, TEA, 4 h, 30 °C (69%); (f) HHA (Hydrazine hydrate)-CH,Cl,, CH3CH,OH, 20 °C, 6 h (98%)

Scheme 1

EtOH, AcOH, reflux, 5 h

85% NHR1

3a: R' = COCHj3, R? = NOCH;,

3b: R' = COCH3, R? = NOCHZO

3c: R! = COCH;, R? = NNHC(O)NH,
3d: R' = COCHj, R? = NNHC(S)NH,

3e: R' = COCH;,, R? = NNHC(O)—@N

3f: R' = COCF5, R? = NOH
3g: R' = COCF3, R? = NNHC(O)NH,

3h: R' = COCF;, R? = NNHC(O) NN
(A A B 2 SCHR[ 19142 215 315 L e b2k 5 ok 4>
Hrati.

% [H Nicolet 360 fH LI 2L 7R A (KBr & v);
Bruker-AVANCE AV500 % #4343 1% 4 (CDCl; b %
#], TMS W #xR); BIFLEX III & MALDI-TOF JFii4¥;
XT6 24 s 5 A3 (3 FR0R0 3 BT 3 4 A7 B 28 7)),
TU-1900 BUOGHELANAT W43 5600 B v (A6 30 38 B FH A
a B AT A ). A2 AT R AL Z BT 1R (200~ 300
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ED (G St T A4257).
12 &8
1.2.1 A& 2a, 2b 494K,

EPI‘EUF%a@?ﬁﬂﬁ%%ﬂiﬁ-%@lﬂ(zaﬁu'4ﬁa@9ﬁﬂiﬁ
PAJZ-7- 1 (2b) 1 1 n] BAZ 2% SCHR[20], 23 D&
1.2.2 A& 3a~3h 894K,

CLEARMEE ) 3a 1A B, # 8.79 mmol 2a H]
50 mL ZFE##, N 150 mL PUCRT, FinA 8.8
mmol FA G SRR AL A/ D SRR, IRl 8 h. R4S
W Uk Hs 25 B 7, Bk B A AT I AT (R 7). VO
W) - LR TR =5 © 51 53 Hbsr =9 3a. |
FAARI J7 1545 274 3b~3h.

LT E ML -T-(O-F HEf5)(3a): ¥R T (L[] 44, 7~
K 85%. m.p. 88.5~89.7 C; 'H NMR (500 MHz, CDCl;)
8:7.76 (s, 1H, ArH), 7.17 (d, J=12.2 Hz, 2H, ArH), 5.48
(s, 1H, NH), 4.11~3.92 (s, 3H, OCHj,), 3.31 (dt, J=18.9,
9.5 Hz, 9.5 Hz, 1H), 2.98 (s, 1H), 2.88~2.80 (s, 1H),
2.25~2.56 (m, 2H), 1.95 (s, 3H), 1.78~1.71 (m, 2H),
1.51 (dd, J=13.5, 5.0 Hz, 2H), 1.33~1.17 (m, 9H),
1.15~1.00 (m, 6H); C NMR (125 MHz, CDCly) ¢:
170.41 (C=0), 154.25 (C=N), 148.78 (C-9), 146.46
(C-13), 128.87 (C-12), 127.64 (C-8), 122.89 (C-14),
122.29 (C-11), 61.98 (OCHj,), 49.39, 42.08, 37.50, 37.46,
36.87, 36.12, 33.65, 24.14, 23.66, 23.46, 23.03, 22.34,
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18.55, 18.14; IR (KBr) v: 3302, 2959, 2930, 2869, 1721,
1651, 1460, 1378, 1052, 889, 755 cm ™ '; ESI-MS (+) m/z:
371.2 [M+H]", 393.1 [M+Na]"; HRMS (EI) calcd for
Ca3HyN,0, 371.2699, found 371.2702.

LA -7-(O-"F3E5)(3b): ¥R B RN AR A4,
% 87%. '"H NMR (500 MHz, CDCL3) J: 7.76 (s, 1H,
ArH), 7.44 (d, J=7.0 Hz, 2H, ArH), 7.37 (dd, J=7.4, 1.9
Hz, 2H, ArH), 7.29 (s, 1H, ArH), 7.18 (d, J=4.1 Hz, 2H,
ArH), 5.45 (s, 1H, NH), 5.27 (d, J=5.2 Hz, 2H, NO-CH,),
3.31 (dd, J=13.8, 7.8 Hz, 7.8 Hz, 1H), 2.97~2.86 (m,
3H), 2.59 (s, 1H), 1.90 (s, 3H), 1.75~1.67 (m, 2H), 1.51
(dd, J=13.5, 5.0 Hz, 2H), 1.47~1.42 (m, 1H), 1.27~1.23
(m, 8H), 1.09 (s, 3H), 1.03 (s, 3H); °C NMR (125 MHz,
CDCl3) 6: 170.26 (C=0), 154.58 (C=N), 148.81, 146.36,
138.21, 128.93, 128.42, 128.33, 128.29, 128.24, 127.69,
127.67, 122.87, 122.40, 76.31 (NO-CH,), 49.37, 42.23,
37.51, 37.46, 36.88, 36.10, 33.60, 24.06, 23.67, 23.41,
23.06, 22.54, 18.56, 18.13, 14.14; IR (KBr) v: 3304, 2958,
2927, 2868, 1737, 1652, 1558, 1456, 1367, 1287, 1018,
940, 739 cm '; ESI-MS (+) m/z: 447.3 [M+H]"; HRMS
(EI) caled for CoH3sN,0, 447.3016, found 447.3012.

LM M ML -7- B IRE IR Be): Aok, 7%
86%, m.p.133.3~134.5 ‘C; "H NMR (500 MHz, CDCl;)
: 10.40 (s, 1H, NNHC=O0), 7.79 (s, 1H, ArH), 7.21 (s,
2H, ArH), 6.33 (s, 2H, NH,), 5.93 (s, 1H, NH), 3.93 (dd,
J=13.2, 8.3 Hz, 1H), 3.07~2.87 (m, 2H), 2.31~2.79 (m,
3H), 2.04 (d, J=12.9 Hz, 3H), 1.81 (s, 3H), 1.67~1.54
(m, 3H), 1.52~1.29 (m, 6H), 1.12 (d, J=4.2 Hz, 6H); "°C
NMR (125 MHz, CDCl;) 6: 170.49 (COCHj), 159.04
(CONH,), 148.77 (C=N), 146.39, 146.09, 130.96, 127.33,
122.73, 122.38, 51.04, 44.45, 37.71, 37.50, 36.80, 36.65,
33.71, 24.77, 24.07, 23.81, 23.55, 23.06, 18.24, 17.41; IR
(KBr) v: 3483, 3320, 2959, 2928, 1692, 1572, 1420, 1384,
1127, 550 cm ™ '; ESI-MS (+) m/z: 399.2 [M+H]", 421.2
[M+Na]"; HRMS (EI) caled for Cp3H34N,O, 399.2764,
found 399.2760.

T T M -7 AR R TR B P (3d): ¥R Bk
K, FEE 88%. mp. 145.6~146.8 ‘C; 'H NMR (500
MHz, CDCl3) d: 9.58 (s, 1H, NNHC=S), 7.75 (s, 1H,
ArH), 7.45 (s, 1H, NH,), 7.22 (dd, J=6.9, 5.0 Hz, 2H,
ArH), 6.80 (s, 1H, NH,), 5.77 (s, 1H, NH), 3.30~3.13 (m,
2H), 3.05~2.94 (m, 2H), 2.52 (s, 1H), 2.28 (s, 1H), 1.92
(s, 3H), 1.78~1.69 (m, 2H), 1.48~1.64 (m, 3H), 1.41~
1.29 (m, 1H), 1.28~1.26 (m, 3H), 1.24 (d, J=3.7 Hz,
3H), 1.09 (s, 6H); C NMR (125 MHz, DMSO-d;) o:
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179.02 (C=S), 170.61 (C=0), 149.82 (C=N), 148.82,
146.61, 129.96, 128.45, 123.00, 122.85, 60.37, 49.60,
4235, 37.70, 37.43, 36.79, 36.38, 33.69, 24.44, 24.11,
23.74,23.44,23.28, 18.69, 18.08, 14.17; IR (KBr) v: 3457,
3299, 2958, 2926, 2866, 1718, 1651, 1490, 1283, 1103,
1081, 556 cm '; ESI-MS (+) m/z: 4152 [M+H];
HRMS (EI) caled for C,3HyuN,OS 4152536, found
415.2532.

LW M Z -7 JH e I (Be): ¥R B (o T 4, 77
65%. m.p. 157.3~158.6 “C; 'H NMR (500 MHz, CDCl;)
0: 10.07 (s, 1H, NNHC=0), 8.75 (s, 2H, Py-H), 7.89 (d,
J=26.3 Hz, 3H, Py-H, ArH), 7.21 (d, J=23.3 Hz, ArH),
5.80 (s, 1H, NH), 2.99~3.75 (m, 3H), 2.33 (d, J=10.7
Hz, 2H), 2.04 (s, 2H), 1.91 (s, 3H), 1.75~1.67 (m, 2H),
1.47~1.28 (m, 3H), 1.26~1.17 (m, 9H), 1.03 (d, J=19.4
Hz, 3H); *C NMR (125 MHz, CDCl;) 6: 170.95 (COCH3),
157.47 (NHCO), 150.32 (C=N), 149.46 (Py-C), 149.32
(Py-C), 146.58 (C-9), 141.43 (C-13), 141.23 (Py-C),
128.74 (C-12), 124.00 (C-8), 123.82 (C-14), 123.60
(C-11), 122.40 (Py-C), 121.64 (Py-C), 49.35, 42.09, 37.72,
37.63, 37.36, 36.57, 33.67, 23.94, 23.77, 23.49, 23.28,
18.91, 18.40, 18.14; IR (KBr) v: 3424, 2959, 2921, 2868,
1736, 1656, 1527, 1382, 1283, 1140 cm™'; ESI-MS (+)
m/z: 461.4 [M—|—H]+; HRMS (EI) caled for C,sH3sN4O,
461.2921, found 461.2917.

=R S A -7 (3): VR B A A, A
65%, m.p. 160.8~161.9 “C; 'H NMR (500 MHz, CDCl5)
0: 7.70 (s, 1H, ArH), 7.24~7.17 (m, 2H, ArH), 6.47 (s,
1H, NH), 3.46 (dd, J=13.7, 7.5 Hz, 1H), 2.99~3.13 (m,
2H), 2.68~2.90 (m, 2H), 2.28 (t, J=11.6 Hz, 1H), 1.68~
1.73 (m, 2H), 1.57 (d, J=4.8 Hz, 1H), 1.42~1.54 (m,
3H), 1.26~1.38 (m, 7H), 1.12 (s, 3H), 1.11~1.07 (m,
3H); *C NMR (125 MHz, CDCl;) d: 157.59 (COCF;),
15543 (C=N), 148.63 (C-9), 146.71 (C-13), 128.53
(C-12), 128.17 (C-8), 123.00 (C-14), 122.15 (C-11),
114.77 (CF5), 50.18, 42.82, 37.78, 37.39, 37.04, 36.12,
33.66, 23.99, 23.77, 23.11, 22.02, 18.15, 18.01; IR (KBr)
v: 3330, 3119, 2961, 2931, 2871, 1707, 1561, 1386, 1209,
1161, 946, 722 cm™'; ESI- MS (+) m/z: 411.2 [M+H]",
4332 [M—|—Na]+; HRMS (EI) caled for C,,Hy9F3N,0,
411.2261, found 411.2259.

=9 ST M -7 R IR TR Bg): I R K,
FEE 78%0 m.p. 143.2~144.5 °C; '"H NMR (500 MHz,
CDCLy) 0: 10.34 (s, 1H, NNHC=S), 7.76 (s, 1H, ArH),
7.19 (s, 2H, ArH), 6.77 (s, 1H, NH), 6.25~5.69 (m, 2H,
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NH,), 3.00~2.81 (m, 3H), 2.58 (dd, J=18.5, 13.4 Hz,
1H), 2.30 (d, J=12.6 Hz, 1H), 1.83~1.75 (m, 2H), 1.67~
1.57 (m, 3H), 1.29~1.22 (m, 8H), 1.19~1.11 (m, 6H);
C NMR (125 MHz, CDCl3) §: 159.20 (COCF;), 157.64
(CONH,), 148.51 (C-9), 146.64 (C-13), 145.88 (C-12),
130.74 (C-8), 127.55 (C-14), 122.77 (C-11), 122.49 (CF;),
51.35, 44.77, 38.14, 37.40, 36.81, 36.27, 33.75, 24.69,
24.09, 23.80, 23.01, 18.08, 17.07; IR (KBr) v: 3500, 3450,
3377, 1961, 2929, 2870, 1724, 1689, 1670, 1569, 1421,
1121, 1155 cm™'; ESI-MS (+) m/z: 453.3 [M+H]", 475.4
[M-+Na]"; HRMS (EI) calcd for Cp3Hs F5N4O, 453.2481,
found 453.2477.

= SR S -7 B R R (3h): VR B R,
FEE 74%. m.p. 182.2~183.5 C; '"H NMR (500 MHz,
CDCl3) 6: 10.17 (s, 1H, NNHC=0), 8.73 (d, J=5.2 Hz,
2H, PyH), 7.77 (d, J=5.6 Hz, 2H, PyH), 7.60 (s, 1H,
ArH), 7.15 (d, J=17.4 Hz, 2H, ArH), 6.62 (s, 1H, NH),
4.42~3.30 (m, 2H), 3.12~2.94 (m, 1H), 2.92~2.76 (m,
2H), 1.85~1.76 (m, 2H), 1.54~1.68 (m, 2H), 1.50 (s,
1H), 1.31 (d, J=18.0 Hz, 1H), 1.25 (s, 1H), 1.20 (t, J=
7.8 Hz, 6H), 1.13 (s, 3H), 1.07 (s, 3H); °C NMR (125
MHz, CDCl3) : 169.24 (NHCO), 157.04 (COCF3), 150.19
(Py-C), 149.54 (Py-C), 149.22 (C-9), 148.99 (C-13),
146.63 (C=N), 141.34 (Py-C), 128.90 (C-12), 123.84
(C-8), 123.23 (C-14), 122.88 (C-11), 122.37 (Py-C),
121.42 (Py-C), 113.90 (CF3), 60.31, 49.80, 42.79, 37.89,
37.17, 36.11, 33.39, 23.69, 23.57, 23.41, 18.31, 17.94,
14.09; IR (KBr) v: 3424, 3255, 1961, 2927, 2870, 1720,
1660, 1385, 1208, 1152 ecm™'; ESI-MS (+) m/z: 515.3
[IM+H]", 537.3 [M+Na]"; HRMS (EI) caled for
C,3H33F3N,0, 515.2638, found 515.2634.
1.2.3  HAFMLE4) 4a F= 4b 696,

CLHbRGED) 4a GO, 3 mmol ] 2a
40 mL BERRYEMRINA 250 mL PU B0, THE 3] 70 C,
SRJEFE 10 mmol (1) A AN I BE PR R, 2 M8 2 Py
IR, Wnsete, FHRBIEI, ek N 5 h RV
G5 5 o DR R 2 BN A B RIR, R ek s 25 R
B RR W) 5 FHRE AT JZ AT [DE R V(A i) - M(GR &
BE)=7 1 315 B4 30 H s =9, HS 7k 204
4b.

B I A e -(5,6- 04 )-7- T (4a): % W (0 [ 44, 7=
K 50%. m.p. 123.1~1243 ‘C; 'H NMR (500 MHz,
CDCly) d: 791 (d, J=7.2 Hz, 1H, ArH), 7.44 (s, 2H,
ArH), 6.40 (s, 1H, H-6), 5.80 (s, 1H, CONH), 3.68 (dd,
J=143, 9.0 Hz, 1H), 3.34 (dd, J=14.2, 3.0 Hz, 1H),
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3.01~2.86 (m, 2H), 2.11~1.98 (s, 1H), 1.94 (d, J=12.6
Hz, 3H, 3H), 1.89~1.70 (m, 1H), 1.70~1.58 (m, 3H),
1.52 (s, 3H), 1.37 (s, 3H), 1.30~1.23 (m, 6H); °*C NMR
(125 MHz, CDCl) 6: 18525 (C-7), 170.99 (NHCO),
170.38 (C-5), 150.97 (C-9), 147.13 (C-13), 131.52 (C-12),
129.92 (C-14), 124.80 (C-11), 124.55 (C-6), 123.53 (C-8),
48.54, 41.87, 41.19, 35.96, 34.08, 34.03, 33.58, 27.01,
23.75, 23.69, 23.30, 17.62; IR (KBr) v: 3360, 3072, 2960,
2931, 2869, 1652, 1607, 1545, 1495, 1276, 1099, 885, 596
cm '; ESI-MS (+) m/z: 340.1 [M+H]", 360.1 [M+Na]";
HRMS (EI) caled for CypHyNO, 340.2277, found
340.2280

IR SR M -(5,6-0)-7- B (4b): 7% £ [ 4
FEE 45%. mp. 95.1~96.3 ‘C; 'H NMR (500 MHz,
CDCly) d: 7.96 (t, J=6.1 Hz, 1H, ArH), 7.49~7.41 (m,
2H, ArH), 6.38 (s, 2H, H-6, NH), 3.76~3.63 (m, 1H), 3.51
(dd, J=14.2, 3.8 Hz, 1H), 2.97 (dd, J=14.5, 7.0 Hz, 1H),
2.68~2.52 (m, 1H), 2.13~2.00 (m, 1H), 1.94~1.77 (m,
1H), 1.72~1.58 (m, 3H), 1.57~1.50 (m, 4H), 1.44~1.40
(m, 3H), 1.31~124 (m, 7H); “C NMR (125 MHz,
CDCly) 6: 185.02 (C-7), 169.59 (C-5), 157.83 (NHCO),
150.71 (C-9), 147.39 (C-13), 131.79 (C-12), 129.79 (C-8),
124.73 (C-11), 124.59 (C-14), 123.78 (C-6), 48.79, 41.67,
41.20, 35.86, 34.06, 34.00, 33.66, 26.78, 23.75, 17.52; IR
(KBr) v: 3326, 2960, 2934, 2817, 1773, 1650, 1559, 1458,
1358, 1209, 1161, 757 cm '; ESI-MS (+) m/z: 394.4
[M+H]", 4164 [M+Na]'; HRMS (EI) caled for
C2HysF3NO, 394.1994, found 394.1997.
1.2.4 B AALs4 5 895 %

ZHOCIR21]5 6 = O AR B IS, I 17.5
mmol it Z M\ Z (1)1 60 mL 5 FFBE I f# 5 N\ 250 mL
VU Gelirt, PRI 18 mmol [ — LB & T I SUH 20
mL "SGR, JFEAR R B DB, e
B, SR NHRERONY 4 he OS5 WS s ZE BRI R, Bk
BRI RE E AT B MR VOR ) © (LR LBR)=
6 : 4153 B3 B H AR N-(3,4,5-= L IEA LI 8k
- REMILGS). FEREE, =% 89%. mp. 195.1~
196.3 ‘C; '"H NMR (500 MHz, CDCl;) 6: 7.49~7.46 (m,
2H, ArH), 7.16 (d, J=8.2 Hz, 1H, ArH), 6.98 (dd, J=8.1,
1.7 Hz, 1H, ArH), 6.88 (s, 1H, ArH), 6.12 (d, J=20.8 Hz,
1H, CONH), 3.32 (t, J=7.9 Hz, 2H), 3.03~2.91 (m, 1H),
2.82~2.77 (m, 2H), 2.27 (s, 9H, OAc), 1.94~1.78 (m,
1H), 1.71~1.67 (m, 1H), 1.48~1.64 (m, 2H), 1.45~1.38
(m, 2H), 1.37~1.34 (m, 1H), 1.31~1.26 (m, 1H), 1.24 (d,
J=7.2 Hz, 1H), 1.22 (s, 6H), 1.21 (s, 3H), 0.98 (s, 3H);
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C NMR (125 MHz, CDCl3) §: 167.56 (CH;CO), 167.54
(CH;CO), 166.42 (CH;CO), 165.30 (NHCO), 146.96,
145.57 (C-9), 143.48, 137.10, 134.67 (C-13), 133.12,
126.93 (C-8), 125.95 (C-14), 124.10 (C-11), 123.80
(C-12), 119.45, 114.94, 50.71, 46.03, 38.28, 37.63, 37.51,
36.35, 33.38, 30.26, 25.36, 23.92, 23.89, 20.51, 20.07,
19.85, 19.51, 19.08, 18.54; IR (KBr) v: 3442, 2931, 2869,
1776, 1658, 1489, 1375, 1222, 1188, 1053, 550 cm ';
ESI-MS (+) m/z: 5642 [M+H]", 586.2 [M+Na]";
HRMS (EI) caled for Cs3HyNO; 564.2966, found
564.2975.
1.2.5 B ALE 6 496

B¢ 10 mmol tL-&4 5 /] 60 mL — & e i, N
250 mL VU IR, AR5 18 DY et o n e g 7K & ik,
AW R RV 30 min, V5 A 30 mL ZK¥E 3
R, T ZHR R 2R3 2 P2 N-(3,4,5- = FRFER I
Bt E ML (6). RBTEAEK, 7% 70%. mp. 153.5~
154.7 “C; "H NMR (500 MHz, CDCl;) 6: 7.17~7.03 (m,
1H, ArH), 6.92 (t, J=15.0 Hz, 1H, ArH), 6.81 (t, J=15.7
Hz, 3H, ArH), 6.39 (s, 1H, NH), 5.67~5.43 (m, 3H, OH),
3.70 (q, J=7.0 Hz, 1H), 3.40 (s, 1H), 3.06 (s, 1H), 2.84~
2.77 (m, 2H), 1.83~1.78 (m, 1H), 1.66 (s, 2H), 1.57 (s,
1H), 1.34~1.44 (m, 2H), 1.31~1.26 (m, 1H), 1.22~1.24
(m, 2H), 1.20~1.18 (m, 6H), 1.13 (s, 3H), 0.92~0.85 (m,
3H); “C NMR (125 MHz, CDCly) 6: 169.33 (NHCO),
146.91, 145.64 (C-9), 145.55 (C-13), 144.82, 136.20,
134.53 (C-8), 126.87, 12523 (C-14), 124.11 (C-11),
123.80 (C-12), 107.46, 107.25, 51.20, 46.71, 38.30, 37.67,
37.47, 36.35, 33.39, 30.22, 25.26, 23.94, 23.80, 19.12,
18.54, 18.05; IR (KBr) v: 3334, 2957, 2926, 2867, 1603,
1519, 1501, 1443, 1374, 1342, 1281, 1201, 1038 cm ';
ESI-MS (+) m/z: 4382 [M+H]", 460.2 [M+Na]";
HRMS (EI) caled for C,;H3sNO, 438.2647, found
438.2644.
1.3 BHEEEMENK
1.3.1 FHRARI B T(0; )=k

Z:2 R[22, 23177E0K H B & 20 B
BIT(05)IRES). 7F 10 mL I EL e i A 5.7 mL #k
J 50 mmol/L [¥] Tris-HCI ZZ1%¥i(pH 8.20), fFIIA 0.2
mL WRJEA 0.1000 g/L FIFES, T-25 CLRH 10 min, 28
JE N 25 CHEE 6 mmol/L 42K =y 0.1 mL, FMAKFH
6.0 mL, IRGEREA] T IS A ] WoAar 6 B E )W 1
min B 320 nm AL WG, b ARERE 30 s SEE— RO
B A, F]300 s 51l BL Tris-HC 20 4 25 il 2%,
JEAE SR BT B, DB A R . FE S Oy 4
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il e ~ AT

FHZ =[(AA/AL) s — (AAIADV(AA/ AL X 100%
132 FHHR_FEREARBL A &L (DPPH.) % 3

S22 SCHR[24~ 2717 VRN H ARk G 4035 B — 28 4R
TR RIS [ 1 55 (DPPH)FIBE JJ. 43 T L AN [R) 94 5% 1)
FESVAW, I 2 mL RS S LA+, BiA
8.62X 10> mol/L ) DPPH ¥ 2 mL, R4 WU AR
4 mL, FEAMFRAIEEE N RV 30 min J5 M6
JERETHIE 517 nm ARG E ACFHFE S i8R 2 i
&), {£2 mL DPPH ¥ DA 2 mL SEEEH, W 5E
HSE Ao, FESKT DPPHe[E B b 5 A

TEBE=[(4y—A4)/4,] X 100%

2 #REHE
21 BHAE

SIS ok AE WM 7 E T INIRIE, I AR T
—ZHE Schiff AR A1 187 BB S L AT B4, Wt
G I R AT N /D 8 T R A e A 7] AT R (i ik
MEAT, VLAY 3e A BN, TEARMAELAII,
SN 12 h R A 30%, HINAFSIR G Y. 5 h IR =
5 85%.

TEX] da~4b & AT, THES RO
Ji 6 7 PR | NS, SEBRP=WIHELE S, 6 A7 TR T J,
FARZ PO IEARBELE 6 M1 5 I NFRIE, MBI B B Ut W 4
= A ) PR ARG e, ) PR ) 2 I A O
THMETY) 6 A BT, RGBT A e B IR
BB ALY, LR EfE b R IR F IR A |
M) =AM RAE I N R 28 5 A 5, DRGSR T AR /Y
AT
22 EHRENREGERSSR

WA AL A DIPTSR 45 Rk 1. 5K
9o 45 BRI, WA A S BAT— @ i B B AL fE ),
EASE AR5, HXH(DPPHe) (1) 7% 5% g 77 (1Cso = 4.580 X
10° mg/L) Lt % £ 72 (IC50=0.001 X 10° mg/L)§51R % .
MALEH) S F0 6 IR 45 KT LLG H I N2 R &
TIRAENS KR e i I ST B i 2R 0, Rl ik
“W 6, HXBEARE (05 HMHIE N 38.18%, JLF-
J& Ve (23.25%) P15, %) 1 5 (DPPHe) 35 B4 fig
(IC5=0.002X 10’ mg/L)Lt Ve (IC5,=0.236 X 10° mg/L)
50 118 £, th ¥ 5 RO RSB BRI AR 4 A5 I 1 e
KB WA BT N ALEY 3¢ A1 3d XF (DPPHe)f 50
BRI 43511 4 3.124 X 10° F10.087 X 10° mg/L, L5 Al
LRI C=S H#iEk: (DPPHe) H thFLRE 1R 50, (L&Y
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3f il 3h X[(DPPHe) - B0 bRk FE 40 5 0.325 X 10°,
0.223X10° mg/L, W fi5HER1 M0 EEXF (DPPHe) [
ARG RRAE M ACEH 3¢ F1 3g XF O, #2537
A 0.86%A1 19.25%, % ELrF AT LUABL CFs X O A 3E
(R, 3e (5.35%)81 3h (10.91%) %} Le te i B 1
XA

gi ERTIE, AR KB SUIA T IR SIS B A
FLIRE Sy, I HA R JUAET BB S AT A R L
RAFHHT A bR RE, R 5 2R st 705 ) M4,
Sy 15 S A e £ e T T PR e A2

1 ALEWER B IS

Table 1 Scavenging free radicals activity of the target com-
pounds

Compd. 07 MHI%/%  #FR DPPHeAE S ICse/(mgeL ")
iR N7 23.21 4.580% 10°
2a 7.87 0.598 X 10°
3a 2.46 >5.000 X 10°
3b 11.87 >5.000 X 10°
3¢ 0.86 3.124%10°
3d 24.71 0.087 X 10°
3e 5.35 0.555%10°
3f 14.01 0.325X10°
3g 19.25 2.988 X 10°
3h 10.91 0.223X10°
4a 7.56 0.586 X 10°
4b 8.54 0.577X10°
5 28.98 0.067 X 10°
6 38.18 0.002 X 10°
BETIR 10.11 0.001 X 10°
Ve 18.35 0.236 X 10°

¢ K Ve FIIAHE 5 SCER[28 [HRIE AT I
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