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Antifungal Activities of Novel Iminium Type 3-aryl pyridazino| 4 ,5-b |indoles
Against Crop Fungi
ZHANG Bingyu', HAN Fei', YUAN Xiuping', LI Jinjin', ZHOU Le?

( L. Institute of Medicine and Chemical Engineering, Shaanxi A&F Technology University, Yangling, Shaanxt 712100, China;
2.College of Chemisiry and Pharmacy, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: Based on 16 novel iminium-type 3-aryl pyridazino[ 4,5-b ]indoles prepared in previous research,
we investigated their inhibitory effects using the mycelium linear growth rate method at 150 wM. Antifungal
results showed that compounds ¢ and e exhibited significant inhibition against dark-colored fungi, such as Curvu-
laria lunata and Alternaria solant, with inhibition rates of 71.6% and 66.1% , respectively, which were superior
to those of the positive control thiabendazole (TBZ: 33.3% and 26.7%, respectively).Novel 3-aryl pyridazino
[4,5-b]indoles presented relatively remarkable strength on inhibiting two crop fungi in dark color described a-
bove, indicating potential application value for controlling fungal diseases in maize and tomato. However, further
structural optimization of these compounds is necessary to enhance their antifungal activities and achieve better
control of tomato, maize, and other crops against fungal diseases.
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: a e: R=4-CH2CH3; i: R =4-F; m: R = 2-F-4-Cl;

CH, b: R =2-CH3; f: R =4-OCHs; j: R = 2-ClI; n: R = 2,3-diCl;
¢:R =3-CH3; g:R = 2-F,; k: R = 3-CI; 0: R = 2,4-diCl;

a~p d: R= 4-CHs3s; h: R= 3-F; 1:: R= 4-CI, p: R= 2,5-diCl.
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0% , W FAB B E =T TBZ, BLAM LG e I0RE  BE) MINERILE] 50% VA I, LI HTIROE
WXt 3 PR LT (T P, BORAS A, 3R ki,
x1 BiHEW3t 13 FEYHRERERINEE(150 uM, 72 h)

w5 AR (R) A E IR REA NS £ IR R I FeA F IR R & AR R
a H 16.6+0.8 12.8+0.7 23.2+0.5 5.9£1.2
b 2-CH, 1.0+0.8 1.0+0.8 11.1+1.1 33.3+1.3
c 3-CH, 18.6+0.0 18.1+£0.8 18.6+0.5 25.5+2.9
d 4-CH, 14.3+0.0 14.3+0.0 18.2+1.2 26.1+2.5
e 4-CH,CH, 28.8+1.2 33.5+0.7 30.3+0.0 66.1x1.3
f 4-0CH, 18.8+1.7 15.8+2.2 28.8+1.2 39.7+0.5
g 2-F 13.6+1.1 2.9+0.0 11.1+£0.7 6.5+1.6
h 3-F 25.4+0.7 15.3+2.1 4.9+3.0 10.0+0.0
i 4-F 25.4+1.3 13.4+1.6 10.1+0.9 35.5+0.9
j 2-Cl 10.8+2.4 6.0+0.7 11.0+0.8 9.5+0.0
k 3-Cl 22.0£1.3 8.1+£0.8 9.1+0.0 46.3+1.3
1 4-Cl 32.2+1.1 13.9+0.7 5.1+0.9 46.3+£1.3
m 2-F-4-Cl 21.7+3.1 13.6+2.6 2.9+0.0 22.7+0.0
n 2,3-diCl 22.0+1.3 7.7+0.8 9.1+0.0 50.4+0.7
0 2,4-diCl 15.8+1.7 7.7+0.8 8.6£0.9 62.0+2.7
p 2,5-diCl 18.1£1.7 13.4+1.6 18.2+0.0 49.6+0.7

TBZ 100.0+0.0 100.0+0.0 100.0+0.0 26.7+0.0

F (%) BRUEESWT 13 MEWREEMNINEZE (150 uM, 72 h)
5 BAK(R) FREEFRE EATHRFHRHA MEFZRRE GXILZRFHRHE KEHBEKRA

a H 3.2+0.8 49.8+1.1 5.3+0.8 5.10.8 3.9£2.2
b 2-CH, 9.7+2.0 21.6+0.0 11.6+1.4 7.7£1.6 9.7£2.0
c 3-CH, 9.7+2.0 71.6+1.4 16.5+0.8 7.7£1.6 9.7£2.0
d 4-CH, 13.4£1.2 59.9+2.1 19.9+0.7 13.4x1.5 13.4+1.2
e 4-CH,CH, 32.9+0.7 58.4%1.1 49.5+1.7 50.8+1.3 38.243.1
f 4-0CH, 23.442.1 60.6+4.0 18.6+1.7 8.1+1.5 12.2+£3.7
g 2-F 12.9+0.7 16.5+1.4 18.61.7 3.420.8 3.2+1.1
h 3-F 5.420.0 54.1+0.4 6.120.0 6.3+0.0 17.9+1.1
i 4-F 32.5+0.0 18.4+0.8 9.1+0.0 2.5+0.9 5.9+3.2
i 2-Cl 15.0£0.0 14.3£0.7 5.320.8 3.522.3 7.120.0
k 3-Cl 25.0+0.0 27.4+0.7 9.10.0 8.1+0.8 21.0+1.8
1 4-Cl 15.420.7 27.4+0.7 9.1+0.0 5.6+0.8 7.2+1.1
m 2-F-4-(l 17.8+0.6 23.3+0.0 9.1£0.0 3.3£0.0 12.3+2.1
n 2,3-diCl 62.5+0.0 20.0+2.3 24.2+0.0 8.620.8 23.0+1.0
o 2,4-diCl 12.9+0.7 21.0+0.7 11.6+0.9 5.60.8 9.242.0
P 2,5-diCl 12.5£0.0 21.0+0.7 17.7+0.9 8.60.8 17.1+1.9

TBZ 97.9+1.8 33.3+0.0 14.8+0.0 33.320.0 12.0£0.0

R UE) BiiEwst 13 MEYREEIMMEZE (150 uM, 72 h)

%5 BAREL(R) LhETHRmAER  FREEBRH FERFEMBRE YN CE Y8}
a H 31.7+2.7 8.10.8 8.0£2.0 8.9+0.9
b 2-CH, 10.8+0.6 5.1x1.2 3.620.0 14.3£0.0
c 3-CH, 11.9+0.6 10.7+1.8 3.620.0 38.1+0.8
d 4-CH, 22.7+0.6 11.1+1.3 3.6+0.0 29.5:1.6

RI1(%E) BHEEEW 13 MEYRERIMEZR(150 uM, 72 h)
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%5 BRI (R) LAETFRARE  ERBEFBRHE ¥R FT R AL R
e 4-CH,CH, 29.8+0.4 33.5+0.7 40.3+1.1 46.6+0.5
f 4-0CH, 29.3+3.7 18.4+1.3 11.0£3.4 26.8+3.1
g 2-F 7.0£2.3 27.3x1.3 6.2+2.1 12.9+1.3
h 3-F 30.0+1.4 8.5+2.2 7.1+1.8 8.9+0.8
1 4-F 25.4+1.3 13.4+1.6 4.3+2.1 22.0+£0.2
j 2-Cl 18.1£3.2 2.9+0.0 11.8«1.5 11.4+1.6
k 3-Cl 22.0+1.3 8.1+£0.8 9.3+1.1 47.1+£0.4
1 4-Cl 32.2+1.1 13.9+£0.7 5.8+1.2 29.8+1.6
m 2-F-4-Cl 8.5+2.3 11.7+2.6 6.8+1.0 12.4+0.8
n 2,3-diCl 22.0+1.3 7.7+0.8 6.5+0.1 21.5+£0.7
[ 2,4-diCl 15.8+1.7 7.7+0.8 7.2+3.2 21.5+0.7
p 2,5-diCl 18.1+1.7 13.4+1.6 9.3+1.1 18.3+0.7

TBZ 100.0+0.0 100.0+0.0 96.2+0.0 100.0+£0.0
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