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Design, Synthesis and Biological Activity of Novel (3-Substituted
phenyl-2-propen-1-ylidene)-benzoylhydrazones

Xu, Yan Lei, Peng Ling, Yun Wang, Shengwen Yang, Xinling®*
(Key Laboratory of Pesticide Chemistry and Application, Ministry of Agriculture, Department of Applied Chemistry,
College of Science, China Agricultural University, Beijing 100193)

Abstract To find new lead compound with high fungicidal activity, a series of novel (3-substituted phenyl-2-propen-1-
ylidene)-benzoylhydrazones were designed via the method of linking active sub-structures which were cinnamaldehyde and
benzoylhydrazine. The target compounds were synthesized from substituted benzoic acid in three steps. Their structures were
confirmed by 'H NMR, IR spectra and elemental analysis. The in vitro bioassay results indicated that some target compounds
showed obvious inhibitory activities against mushroom tyrosinase compared with lead cinnamaldehyde. Besides, some target
compounds exhibit certain fungicidal activity against Fusarium graminearum, Botrytis cinerea and Colletotrichum lagenar-
ium. Compound Sr exhibited equivalent fungicidal activities to polyoxin B at a concentration of 100 ng/mL. The preliminary

structure-activity relationship was also analyzed for further optimization.

Keywords cinnamaldehyde; benzoylhydrazone; synthesis; tyrosinase; antifungal activity
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FOLZH R A OB T AR S S IR (IR ISR - b
W, ok /NS0 P R T LA WA S P AT T, AR
NG R IR A Y, SRR tR s R AT 1R
FHIEEPENY, DL S-HUR AL 2- W B R A A4, H
AR S AR R PEN R, FRATTRE AR A R
[FIFE AT AR S PR 2R R EEA T BB, B Schiff
k& f Bt CH=N [ HAsb &4 5 (Scheme 1), i il
ARG PR I 1 T ZA BRI, LA BN 22 ol B0 B it 7
AEIVE R, S R SR RS TR e S &4, H
Bk A ) A s 6 1 Scheme 2 TR,
1 SRETE
BRAE
DUUARIR H R 2 4 Js ok, RS IR R IR &
Wi, P57 G WESRN AT R R, 85 5 A
FERE N, Bl HArb S5, fEA R HbME S S
I, ZRER AR BARHE LA R TR I % 2 R AT AL
T N 2 A i N ) IR AN e A S s, (Y
RN AN [ B AR, X1 H bRl & R il A 5%
m, i Ry 2-0 B, A PITE SRErD i i A
K, RBEBCR R, BbAt, =25 N I 34 o 87,
FHEC T IABA N R, BT 24
1.2 BLEHHh

HFsE A1 'TH NMR i LI E4 5b R, ZKH
TR IR | L EUR TAE 6 2.38 Ab R g b, ZRIR
PSR FAGEE S S BIAE 6 7.61 A1 7.78, F44 N
SRR, (A A0 8.0 Hz, WHEEZKIF E 54

1.1

JEFAHAR (1 AN R T FIRE R 2 A XU, PRS2 5 50
NS, AR I 6 7.66, 550 7.45 Ab i WU I
SRR, REE RIS A 8.5 Hz, BREXE: AR 725
JE T IR K o 8.23, BRERAEE EAISEPIAN A
T AREAE 0 7.00~7.15, i FEEE T, iEH
Wy EL AR DG, (AR SCRRU AT UHE R R Sk &)
T SRR S i Ui 14 A e A 7R

Hbstb &M IR i &4 5b 7E 3214 cm ' 4
N—H #& 5 W I, 3037 om™ " BT Ay A v R (XU B 5
K C—H (H4E IR Ig; 1650 cm ™' bz ok s 7Y )
C=N FIWicig, LA C=0 Wi, PR ok,
M 1544, 1509 cm ' BTNy C=C BUEE R 45 3R 3R
I, 979 em ™ fHIT A [ X C=C = C—H KT 4MS 5
Wi, 814 em ™' AT 1,4- —BURAIR E C—H &b
25 i P ) R A .
1.3 HE¥EN

1 AR A0 T R A T P e 5 R SRR, A
50 pg/mL MEARIKEE R, HARLA Sa~5Sr f BE 1k
PRI I MBI, BRL B 55, Sm Al Sp 4k, 4k
A IS T S A T R AR . WP IR
RONTRIL, WEESE B R HSEEURIIL A YI(5a~5i)iE
PR 3 T PR AR R ML A (5 ~5r). 4 R IS
R, RHBEE B ROy 4RI (Sb, Se, 5d), &R T
R 2-AEHUAR(SE, 5i), 1024 RESA 4-ArEUARHT, 350
I HEEE(5e) > X 2 (5d) > 45 LT R (Sh) A, 24
R Ny FASERURIT, RYMARAATVEHE S 00 45 i 7 2 14
(5k, 5q, 5r)> 3L (51) > K 2% (5m, 5n, 50)HIHEE.

Xx-CHO
©/\/ N
HEJAVA
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x 1 VD EAREIEMED g R EY, 7E 100
pg/mL MRIKREE R, HERMEEY Sa~5r 5F/NEIREE0
PRI SR B3 T R 8 T T 11 340 3R 0 S 400 ) v 12,
BB W IR FE SRR B 7 0 7938 9 TR AR o AL
I B R I — 2 I RITE PR, oA Sr 6N IR EE
AR 501 L2 005 TR RIS MR S N R R 2 A R B
AH 24, R 2T I8 BT 1) 07136 P s = T 2 4% % B.
WP RO R TR I, 4 RN 2-07 AR (ST, 5i, Sr),
X2 PRI A0, o se iR s T SE, Xt
B R A H AR G PR s oA A AL PR, X R
FIAGA YR LLNAE A RE S 2R B8 5 ] NAS [R) A7 T R0 45 1
YL TR, DLRCAE IR BRI R IR 207 7 I AN R4 He
TRBHHAT S A, (B Sr BERIUH R4 B2
PR ARG, ORI AR RGP, HE TT A A
B 11 T R AT P A T SR B L S BT T

2 it

A SRS PR S DHE N IR B BT — &
197 88 (3-BUAR R I -2- A I - 1- 7. 66 )- 5 R e s 2R A & )
Sa~5r. YDA REY, HbsE PRI B
B PRI BE 1, 2 HAe SIS TR e )
WHERE, [N RIS EAT R wg e, JUH
Y Sr RIULBWIR Ao E, W oE Tt
B, ARG QLA E R SR

X.
3 XBEH
31 E5IRFT

X-4 % 0504 m0ll 72 43 Bruker Advance DPX 300
MHz #HEIEIRAL(EL TMS W hR, DMSO-ds A #7);
NEXUS-470 FTIR (Nicolet) & fg i 37 M- 21 4h 5l 3% 4% ;
Vario EL III G 53T (X (Flash EA1112 4347 J51%);
Lambda 35 &AM, 5% i 2 R Al (SOK U I T
Sigma 2w, ARG A B = 23 A 4l 5l 2 4l ).
32 FWHE
3.2.1 AL ege K,

R RMA AR 2K R B8 (2) 4% 4% IR SCk[12]19
Jik, 1) 50 mL = HESHE AN 1.22 g (0.01 mol) K F R
(1), 1 mL 50FAURT 20 mL Jo/K 4, HiidE, InTHE
278 CHIRMN. fERMNY 1 RNEA, 1R, K
IR 2808, ARRL ) 1.41 g, R 94%.

e R A EACOR TR IR (3) ol . 4 IR SCHR[ 16111 7
1%, 50 mL = B I 1.50 g (0.01 mol) K H iR £,
fi(2), 1 mL 80%7KA WA 20 mL Jo/K LB, HidE, ndk
FHER 78 ClIRRMN. FERNY 2 RV5E4, 171K
N, RNV IENT HE AR, BhE, F A R vE R AR, 15
K 1.14 g, 0K 84%, mp. 113~114 C.

F 1 HEEEYE B AR RS E 2 2 BRI i v

Table 1 Fungicidal activity and anti-tyrosinase activity in vitro of target compounds

i, R R’ Inhibitory rate/% :
F. g R s B.c A s A a C.]  Mushroom tyrosinase
5a 4-Cl H 18 0 65 0 0 43 52
5b 4-Cl 4-CH; 20 0 61 24 0 41 59
Sc¢ 4-Cl 4-NO, 16 0 44 21 0 39 72
5d 4-Cl 4-F 12 0 43 36 0 31 70
Se 4-Cl 3-Cl 20 0 39 26 0 39 55
5f 4-Cl 2-Cl 20 0 60 51 26 47 45
S5g 4-Cl 4-OCH; 29 0 54 45 0 43 38
5h 4-Cl 4-OCH,CH; 29 0 42 0 0 27 47
5i 4-Cl 2-OCH,CH; 46 26 40 25 0 27 28
5j 4-OCH; H 18 0 51 26 0 37 22
5k 4-OCH; 4-CH; 18 0 64 51 0 51 47
51 4-OCH; 4-NO, 27 0 61 40 0 39 35
S5m 4-OCH; 4-F 26 0 59 26 0 53 24
5n 4-OCH; 3-Cl 31 0 53 0 0 39 30
So 4-OCH; 2-Cl 31 0 62 0 0 31 31
Sp 4-OCH; 4-OCH; 27 0 65 0 0 45 27
5q 4-OCH; 4-OCH,CH; 41 0 51 32 0 47 42
Sr 4-OCH; 2-OCH,CH; 64 28 47 72 62 76 70
A EERE — — — — - = — — 30
PolyoxinB  — — 57 63 85 77 94 63 /

@ WRPE 100 pg/mL. A 50 ug/mL. R F. g: Fusarium graminearum, R. s: Rhizoctonia solani, A. s: Alternaria solani, B. c: Botrytis cinerea, A. a: Alternaria

alternate, C. I: Colletotrichum lagenarium.
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HERL A HI%. 15 50 mL = RS i 40
mL ZEERT 0.68 g (0.005 mol)ZK I EE/IF(3), 1.00 g (0.006
mol) 4-F AEE4), INE 78 ClIRN. 5N
3 RMGEAR, A RN RS HE AL gk,
CPEVRS AR, T 119 g ik, BRI EREEY
5a. % 85%, m.p. 234.2~236.0 ‘C; '"H NMR (DMSO-
de, 300 MHz) 6: 7.02~7.15 (m, 2H, C=CH), 7.45 (d,
3Jun=8.5 Hz, 2H, ArH), 7.50~7.62 (m, 3H, ArH), 7.67
(d, *Jun=8.5 Hz, 2H, ArH), 7.90 (d, *Jyu=7.2 Hz, 2H,
ArH), 8.24 (d, *Jyy=7.3 Hz, 1H, CH=N), 11.77 (s, 1H,
NH); IR (KBr) v: 3219, 3058, 1662, 1545, 1489, 979, 812,
692 cm ™. Anal. caled for C,¢H;3CIN,O: C 67.49, H 4.60,
N 9.84; found C 67.08, H 4.43, N 9.52.

)5 £ H AR A4 Sb~S5r.

5b: AtaREfE, F2E 78%. m.p. 235.0~237.0 C;'H
NMR (DMSO-dg, 300 MHz) 6: 2.38 (s, 3H, CH;), 7.00~
7.15 (m, 2H, C=CH), 7.33 (d, *Jyy=8.0 Hz, 2H, ArH),
7.45 (d, *Jyuu=8.5 Hz, 2H, ArH), 7.66 (d, *Ju;=8.5 Hz,
2H, ArH), 7.81 (d, *Juy=8.0 Hz, 2H, ArH), 8.23 (d,
3Jun=7.8 Hz, 1H, CH=N), 11.69 (s, 1H, NH); IR (KBr)
v: 3214, 3037, 1650, 1544, 1509, 979, 814 cm '. Anal.
caled for C7H;5sCIN,O: C 68.34, H 5.06, N 9.38; found C
68.57, H 4.98, N 9.47.

Sc: FO[ELA, 77K 95%. m.p. 242.2~243.8 C; 'H
NMR (DMSO-d,, 300 MHz) d: 7.11~7.13 (m, 2H, C=
CH), 7.46 (d, *Jun=8.5 Hz, 2H, ArH), 7.68 (d, *Jyn=8.5
Hz, 2H, ArH), 8.14 (d, Jyu=8.9 Hz, 2H, ArH), 8.37 (d,
3Jin=28.9 Hz, 2H, ArH), 8.24~8.27 (m, 1H, CH=N),
12.04 (s, 1H, NH); IR (KBr) v: 3266, 3074, 1658, 1531,
1492, 1345, 983, 809 cm . Anal. caled for C;¢H;,CIN;O5:
C 58.28, H 3.67, N 12.74; found C 58.12, H 3.56, N 12.74.

5d: FEOFEE, P7F 81%. mp. 239.1~240.5 C; 'H
NMR (DMSO-d,, 300 MHz) d: 7.08~7.10 (m, 2H, C=
CH), 7.34~7.40 (m, 2H, ArH), 7.45 (d, *Jyy=8.4 Hz, 2H,
ArH), 7.67 (d, *Juu=28.4 Hz, 2H, ArH), 7.96~8.00 (m,
2H, ArH), 8.22 (d, *Jyy=7.2 Hz, 1H, CH=N), 11.78 (s,
1H, NH); IR (KBr) v: 3256, 3069, 1651, 1546, 1505, 985,
807 cm ', Anal. calcd for C,¢H;,CIFN,O: C 63.48, H 4.00,
N 9.25; found C 63.48, H 4.20, N 9.10.

Se: F{O A, F 82%. mup. 221.5~223.3 C; 'H
NMR (DMSO-d,, 300 MHz) d: 7.04~7.11 (m, 2H, C=
CH), 7.45 (d, *Jyy=28.4 Hz, 2H, ArH), 7.54~7.59 (m, 2H,
ArH), 7.68 (d, *Jyy=8.4 Hz, 2H, ArH), 7.87 (d, *Juu=7.7
Hz, 1H, ArH), 7.95 (s, 1H, ArH), 8.21~8.24 (m, 1H,
CH=N), 11.77 (s, 1H, NH); IR (KBr) v: 3209, 3059, 1652,
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1546, 1490, 982, 814 cm ™ '. Anal. caled for C;sH;,CLLN,O:
C 60.21, H 3.79, N 8.78; found C 60.06, H 3.74, N 8.84.

5f: WO K, FEE 68%. m.p. 220.8~222.7 C; 'H
NMR (DMSO-d,, 300 MHz) d: 6.95~7.08 (m, 2H, C=
CH), 7.35~7.67 (m, 8H, ArH), 7.86~7.89 (m, 1H, CH=
N), 11.81 (s, 1H, NH); IR (KBr) v: 3173, 3009, 1654,
1594, 1491, 978, 811 cm™'. Anal. caled for CH;,Cl,N,O:
C 60.21, H 3.79, N 8.78; found C 60.29, H 4.00, N 8.73.

5g: WOEAK, 7K 79%. mp. 222.5~224.0 C; 'H
NMR (DMSO-dq, 300 MHz) 6: 3.84 (s, 3H, CHs), 6.99~
7.07 (m, 4H, C=CH~+ArH), 7.45 (d, *Juyn=8.6 Hz, 2H,
ArH), 7.66 (d, *Juu=8.6 Hz, 2H, ArH), 7.89 (d, *Jyn=8.8
Hz, 2H, ArH), 8.22 (d, *Jun=7.8 Hz, 1H, CH=N), 11.64
(s, 1H, NH); IR (KBr) v: 3215, 3032, 2963, 2936, 1647,
1542, 1509, 979, 812 cm™ . Anal. caled for C;,H;sCIN,O,:
C 64.87, H 4.80, N 8.90; found C 65.04, H 4.80, N 8.95.

Sh: FI{O[EE, 7% 71%. mp. 224.2~226.7 °C; 'H
NMR (DMSO-d,, 300 MHz) 6: 1.35 (t, *Juy=7.0 Hz, 3H,
CHs), 4.11 (g, *Jun=7.0 Hz, 2H, CH,), 6.99~7.08 (m, 4H,
C=CH++ArH), 7.45 (d, *Juu=8.6 Hz, 2H, ArH), 7.66 (d,
3Jun=238.6 Hz, 2H, ArH), 7.87 (d, *Juu=8.8 Hz, 2H, ArH),
8.21 (d, *Juy=7.5 Hz, 1H, CH=N), 11.63 (s, 1H, NH); IR
(KBr) v: 3251, 3045, 2975, 2935, 1648, 1609, 1546, 1509,
986, 813 ¢cm '. Anal. caled for C;3H,,CIN,O,: C 65.75, H
5.21, N 8.52; found C 65.76, H 5.40, N 8.52.

5i: FOEA, 775 63%. mp. 151.1~153.3 C; 'H
NMR (DMSO-d,, 300 MHz) &: 1.39 (t, *Juy=7.0 Hz, 3H,
CH,), 4.15 (q, *Jun=7.0 Hz, 2H, CH,), 7.02~7.08 (m, 3H,
C=CH-+ArH), 7.14 (d, *Juy=8.3 Hz, 1H, ArH), 7.43~
7.51 (m, 3H, ArH), 7.60~7.64 (m, 3H, ArH), 8.05 (d,
3Jun=7.3 Hz, 1H, CH=N), 11.36 (s, 1H, NH); IR (KBr)
v: 3284, 3080, 2980, 2932, 1649, 1552, 1490, 978, 813,
749 ¢cm™ . Anal. caled for CigH;,CIN,O,: C 65.75, H 5.21,
N 8.52; found C 65.59, H 5.40, N 8.34.

5j: HAREE, FEE 82%. mp. 212.5~214.1 C; 'H
NMR (DMSO-dq, 300 MHz) 6: 3.79 (s, 3H, CHs), 6.94~
6.98 (m, 4H, C=CH+ArH), 7.49~7.60 (m, 5H, C=
CH-+ArH), 7.89 (d, *Juu=7.0 Hz, 2H, ArH), 8.20 (d, *Jun
=8.1 Hz, 1H, CH=N), 11.66 (s, 1H, NH); IR (KBr) v:
3230, 3060, 2997, 2938, 1630, 1545, 1511, 980, 815 cm .
Anal. calcd for C;sHN,O,: C 72.84, H 5.75, N 9.99;
found C 72.74, H 5.68, N 10.01.

5k: HEAREE, PEE 71%. mp. 217.2~218.9 C;'H
NMR (DMSO-d,, 300 MHz) §: 2.38 (s, 3H, CH;), 3.79 (s,
3H, CHj), 6.92~6.97 (m, 4H, C=CH+ArH), 7.32 (d,

http://sioc-journal.cn/ 1121
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3Jun=238.0 Hz, 2H, ArH), 7.58 (d, *Juy=28.8 Hz, 2H, ArH),
7.81 (d, *Juy=8.0 Hz, 2H, ArH), 8.20 (d, *Jyyn=7.8 Hz,
1H, CH=N), 11.59 (s, 1H, NH); IR (KBr) v: 3247, 3032,
2961, 2913, 1629, 1605, 1537, 1510, 978, 821 cm'. Anal.
calcd for C;gHsN,O,: C 73.45, H 6.16, N 9.52; found C
73.51, H 6.29, N 9.46.

51 #{O[E AR, P73 93%. m.p. 233.8~235.9 C; 'H
NMR (DMSO-dg, 300 MHz) 6: 3.79 (s, 3H, CH;), 6.90~
7.03 (m, 4H, C=CH+ArH), 7.60 (d, *Jy;=8.8 Hz, 2H,
ArH), 8.13 (d, *Jun=8.9 Hz, 2H, ArH), 8.22 (d, *Jy=28.8
Hz, 1H, CH=N), 8.37 (d, *Juy=8.9 Hz, 2H, ArH), 11.94
(s, 1H, NH); IR (KBr) v: 3242, 3067, 2962, 1650, 1603,
1578, 1521, 988, 851 cm™'. Anal. caled for C;;H;sN;0,: C
62.76, H 4.65, N 12.92; found C 62.85, H 4.58, N 12.98.

Sm: BEEEAR, PR 77%. mp. 221.2~2229 C;
'H NMR (DMSO-ds, 300 MHz) 6: 3.79 (s, 3H, CHs),
6.93~6.98 (m, 4H, C=CH-+ArH), 7.33~7.39 (m, 2H,
ArH), 7.58 (d, *Jyy=8.7 Hz, 2H, ArH), 7.95~7.80 (m,
2H, ArH), 8.19 (d, *Jyy=28.3 Hz, 1H, CH=N), 11.68 (s,
1H, NH); IR (KBr) v: 3223, 3037, 2968, 1650, 1603, 1511,
982, 813 cm '. Anal. caled for C;;H;sFN,O,: C 68.45, H
5.07, N 9.39; found C 68.65, H 5.20, N 9.40.

5n: FEOEAE, PEE 75%. mp. 201.2~203.3 C;'H
NMR (DMSO-dg, 300 MHz) 6: 3.80 (s, 3H, CH;), 6.91~
7.02 (m, 4H, C=CH+ArH), 7.53~7.60 (m, 3H, ArH),
7.66 (d, *Jyy=8.8 Hz, 1H, ArH), 7.86 (d, *Jun=7.7 Hz,
1H, ArH), 7.93 (s, 1H, ArH), 8.20 (d, *Ji;;;=8.6 Hz, 1H,
CH=N), 11.75 (s, 1H, NH); IR (KBr) v: 3221, 3059, 2969,
1653, 1544, 1512, 981, 815, 691 cm . Anal. caled for
C7H,5CIN,0,: C 64.87, H 4.80, N 8.90; found C 64.77, H
4.56,N 8.68.

50: H{AE AR, P7E 72%. m.p. 198.8~200.3 °C; 'H
NMR (DMSO-dg, 300 MHz) 6: 3.79 (s, 3H, CH;), 6.87~
6.98 (m, 4H, C=CH+ArH), 7.40~7.59 (m, 6H, ArH),
8.02 (d, *Jyn=38.6 Hz, 1H, CH=N), 11.71 (s, 1H, NH); IR
(KBr) v: 3214, 3050, 3011, 1655, 1603, 1538, 987, 821
cm . Anal. caled for C;H;sCIN,O,: C 64.87, H 4.80, N
8.90; found C 65.05, H 4.84, N 8.84.

5p: HEOEAE, FEE 79%. mp. 228.2~2302 C; 'H
NMR (DMSO-d,, 300 MHz) d: 3.79 (s, 3H, CHj), 3.83 (s,
3H, CHj), 6.92~7.01 (m, 4H, C=CH+ArH), 7.05 (d,
3Jun=238.8 Hz, 2H, ArH), 7.57 (d, *Jun=28.7 Hz, 2H, ArH),
7.88 (d, *Jyuu=8.8 Hz, 2H, ArH), 8.19 (d, *Jyu=7.5 Hz,
1H, CH=N), 11.54 (s, 1H, NH); IR (KBr) v: 3249, 3030,
2956, 2933, 1652, 1606, 1510, 978, 816 cm™'. Anal. calcd
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for C,sH,sN,O5: C 69.66, H 5.85, N 9.03; found C 69.91, H
5.99, N 8.95.

5q: HEOEAE, FEE 74%. mp. 217.1~218.9 C;'H
NMR (DMSO-ds, 300 MHz) &: 1.35 (t, *Juy=7.0 Hz, 3H,
CHs), 3.79 (s, 3H, CH3), 4.10 (q, *Jun=7.0 Hz, 2H, CH,),
6.92~6.97 (m, 4H, C=CH-+ArH), 7.03 (d, *Ju;=8.8 Hz,
2H, ArH), 7.57 (d, *Juy=8.7 Hz, 2H, ArH), 7.87 (d,
3Jun=238.8 Hz, 2H, ArH), 8.18 (d, *Jyy=7.9 Hz, 1H, CH=
N), 11.53 (s, 1H, NH); IR (KBr) v: 3240, 3033, 2975,
2936, 1648, 1608, 1510, 981, 817 cm '. Anal. calcd for
C1oH0N,05: C 70.35, H 6.21, N 8.64; found C 70.34, H
6.29, N 8.54.

5r: FOEE, F7F 59%. mp. 144.5~146.5 C; 'H
NMR (DMSO-ds, 300 MHz) &: 1.39 (t, *Juy=6.9 Hz, 3H,
CHs), 3.80 (s, 3H, CH3), 4.15 (q, *Jun=6.9 Hz, 2H, CH,),
6.86~7.07 (m, 4H, C=CH-+ArH), 7.14 (d, *Juy=8.2 Hz,
2H, ArH), 7.45~7.50 (m, 1H, ArH), 7.57 (d, *Jyu=8.8
Hz, 2H, ArH), 7.61~7.64 (m, 1H, ArH), 8.02 (d, *Juy=
8.2 Hz, 1H, CH=N), 11.27 (s, 1H, NH); IR (KBr) v: 3269,
3035, 2985, 2936, 1656, 1604, 1540, 1510, 975, 822, 759
ecm . Anal. caled for C;oHyN,05: C 7035, H 6.21, N
8.64; found C 70.71, H 6.13, N 8.77.
3.2.2 B 3E B RBR B AT R E P 2

ZJSCHR[L 710 7 V800 5 H FRAbA P000 5 0 s 2 1R
BN, 2 PRI 5 mg HAMEEY . PIEERE 2 4-
FURFERE, SRR S T WO, 20l 75 Bk
2} 5000 pg/mL 253 % . A5 SO A pH=6.8 1
IR 22 0.49 mL, 500U 1)1 S MR B 0.06 mL, ¥ i
%% 0.01 mL, T 37 ‘C&J 20 min, 1A 2 mmol/L
L-DOPA 0.44 mL, 7f 475 nm FIIEIAE 5 min NI
ODCG# YV HAR L. R 2 WKk, THEMEE. UnA
0.01 mL DMSO (PR Z2 i k2 R L e %6 H LA
N AR 2% =(A0D,—AOD,)/AOD, X 100%

LR, AOD,, b 2 N DG % BEE AR A0 E, AOD, g4l
AL R 5 a2 AR AAE.  H AR A0 1 T R )
TS P 2 S LR 1.
323 FHEEMENZ

R B 22 2B K RS 5 H ARk A 0k 6 Fh
P03 i B 4. A B AR o T ok AN AR R KR
SUNPR T B A . TR BRI A S AL
B SOTRIETR . 22 BIFREL 100 mg H ks &4 24,
# % B (Polyoxin B)JR 2, SRJEHEHE a1 LK, 43
)58 Z¥ R A 10000 pg/mL (1) 243045 .

B 1 mL 257 5 99 mL Flik i) B 44 27 25 -
BUIR(PDAYKTFRILIRA), HI GRS 100 pg/mL &%
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REEL . B IR A 7 PDA AR, A L rh 2 B R L ]
G, BN FE W R R B . BT 25 CRFRM
iR DAHRRIEN 24 %4 R B xR Zi7), —HW
XA 5 76 B[R] IS 1 TG TR K O 25 I IR, RN RE A 4
WES, DL BRSO O, £ e b i B v
e KIE, P A8 SR A AR BRI B VR ELAR, B
JOPRMH. AR IE SR 125 PO FECRI A 8 9 B V% P 3 1A
TSR, AR IR Y% = O R 2 VR
15— Rb B2 TR T HAR )/ O T2 TR T8 L AT) X 100%. 5256
PR 1.

Bl AR SOR RS PR 2 556 b [ R B B
PUARTSERT B R 5 SRS P, 75 RS Ik

B,

¥ Bh# &L(Supporting Information) L&Y HL. 40
A TCE AT SR GG TS B R EC . IX S ARE AT DL A 2
AT W 3t (http://sioc-journal.cn/) b F 2.
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