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Antifungal Activities of 2-(N-Arylsulfonylindol-3-yl)-3-N-acyl-5-phenyl-1,3,4-oxadiazolines
Tian Yue-e, Che Zhi-ping”, Liu Sheng-ming, Xia Yan-fei, Yang Chen-guang, Hu Mei, Chen Gen-qiang
(Department of Plant Protection, College of Forestry, Henan University of Science and Technology, Henan Luoyang

471003, China)

Abstract: In order to discover applicable lead compounds with antifungal activities from 2-(N-arylsulfonylindol-3-yl)-
3-N-acyl-5-phenyl-1,3,4-oxadiazolines. Fourteen 2-(N-arylsulfonylindol-3-yl)-3-N-acyl-5-phenyl-1,3,4-oxadiazolines were
prepared, and their antifungal activities were evaluated against Fusarium graminearum, Alternaria brassicae, Fusarium
oxysporium f. sp. Vasinfectum synder et, Pyricularia oryzae and Alternaria alternate by mycelium growth rate method in
vitro at the concentration of 0.1 g/L, respectively. A preliminary structure-activity relationship was studied, compound 1-
compound 14 showed different degrees of antifungal activities on five kinds of plant pathogenic fungi. Among all
derivatives, compound 9 and compound 14 exhibited broad-spectrum antifungal activities against five kinds of plant
pathogenic fungi, with the final inhibitory rates of 15.69%-31.08% and 16.28%-29.41%, respectively. Compound 9 and
compound 14 could be considered as the lead compounds.

Key words: 2-(N-arylsulfonylindol-3-yl)-3-N-acyl-5-phenyl- 1,3,4-oxadiazoline ; mycelium growth rate method;
antifungal activity

:2018-04-02
: U1604105 182300410043.182300410016

SRTP 2016150

1985— - - E-mail tianyueel1985@163.com

1984— o o E-mail zhipingche@163.com



2018 8 2-(N- -3- )-3-N- -5- -1,3,4-I% 9

N [14]\ [15]
[16]
o N 0 N-
i, 1,3,4-1%
2-(N- 3- )3-N-  -5-
-1,3,4-1 i3
[69]
o N l
5- 1.1
(o 1~ 14
i HIV-1 1.
nzn] 1,3,4-1% (s8]
0 0 0 0
A\ A\ A\ A\
A A\ A\ A\
N NO: NO:
0=8 0=5 0=% 0=
a@ a@ 5@ 5©c1
1 2 3 4
N
@ @ @ >\©
m m @K m
N N
=% Yﬁ@ =%
5 7 8
0 0 0 0

9 10 1 12

N-N N-N : :
A\ A\ ' N- '
0>\© Ne 0@ : %@ :
\ N : A 0 !
N T R4 N i 1
0=% 0=5% . Z \ \R i
8 B . 0=5 (5 .
i 8 \ Y, i
13 14 . ]
1 1~ 14
1.2 Fusarium oxysporium f. sp. Vasinfec-
Fusarium graminearum tum synder et Hansen . Pyricularia

Schw. . Alternaria brassicae Sacc. oryzae Cav. Alternaria alternata



10

17 4

Keissler . 5

0.1 gL 9 14 5
31.08% .29.41% .

15.69%.27.91%.29.79% 22.97%.21.57%.29.41%.

PDA 200 g. 16.28%.27.66%. R' H.5-CN
20 g, 20g 1000 mL . R? p-OCH,.p-CH; R® p-CH,.p-CH,CH,
1.3 o
2-(N- )-3-N- -5- - 8.
1,3,4-1KE 1~ 14 9, 10
0.1 g/L 32.43%.31.08%.31.08% .24.32% 24.32%
. . 3. 14
R i 23.53%.29.41% 5.
11, 14
/%= x 100
-4 19.61%.19.61%.21.57% 29.41%
) 3. 14
30.23%.27.91% 16.28% 4,
1 2-(N- -3- )-3-N- 14 25.53%.
-5- -1,3,4-1% 1~ 14 29.79%
N N 9 Y
9 25% .
14 5 o 20%.
1 1~ 14 5 %
1 12.16 £ 0.68 15.69 £0.57 13.72+0 11.63£1.16 6.38 +0.61
2 18.92+£0.39 13.73 £0.57 11.76 £0.57 4.56 £0.67 10.64 + 1.06
3 16.22 £0.68 23.53+£0.57 9.80+0.57 30.23 £0.67 6.38+0.61
4 13.51 £0.68 9.80+0.57 7.84+0.57 6.98 +1.34 25.53+0.61
5 32.431£0.39 13.73 £0.98 19.61 +0.57 16.28 £ 0.67 19.15£1.62
6 20.27+£0.39 15.69 £0.98 13.72+£0.57 13.95+£0.67 17.02+0.61
7 24.32+0.39 15.69 £ 1.50 13.72+0.57 13.95+2.42 21.28+0.61
8 31.08 £0.68 13.73 £0.57 15.69+0 16.28 £ 1.16 12.77 £ 1.06
9 31.08+0 29.41+0.57 15.69+0 2791+1.34 29.79+0.61
10 24.32+0.39 11.76 £0.57 17.65+0.57 16.28 £ 1.34 19.15+0.61
11 17.67+£0.39 13.73 £0.57 19.61 £ 0.57 13.95+1.34 14.89 +0.61
12 16.22+£0.39 7.84+0.57 18.65+£0.57 13.95+£1.78 14.89£0.61
13 16.22 +0.39 13.73 £0.57 21.57+0.57 13.95+0 17.02+0.61
14 22.97+0.39 21.57+£0.57 29.41 £0.57 16.28 £2.01 27.66 0
B 67.12£0.84 5243+ 1.10 70.33 £0.63 77.17+1.23 7173+ 1.12
3 3
30.23%
4
25.53% 5 8 0.1g/L
14 2-(N- -3- )-3-N- -5-
32.43% 31.08%. 9 -1,3,4-1E 5

14



2018 8 2-(N- -3- 5o -1,3,4-m 11
9 14 N [10] Pullagurla M, Siripurapu U, Kolanos R, et al. Binding of Amine-

o

p-OCH;.p-CH; R?

(1]

(2]

(3]

[4]

(8]

[9]1 Xu H, Zeng X W. Synthesis of Diaryl-azo Derivatives as Potential

9 14 o
2-(N- 3- )-3-N-
-5- -1,3,4-1%
o
Dl ,2015,54 (2): 143-145.
., , .4
1. ,2017, 43 (2): 230-234.
. , , .5
[7]. ,2015, 37 (4): 59-60.
1. ,2017,43 (1): 193-198.
, . .5 [l.
,2017, 58 (3): 442-443.
, , , .3-
. 0. .2015,54 (3): 177-179.
0. 2015, 54 (12): 930-932.
) , o 3-
[71. ,2016, 15 (5): 12-14.

Antifungal Agents [J]. Bioorg Med Chem Lett, 2010, 20 (14):

4193-4195.

R' H.5-CN R’

p-CH;.p-CH,CH;

substituted N,-Benzenesulfonylindoles at Human 5-HT; Serotonin
Receptors [J]. Bioorg Med Chem Lett, 2005, 15 (23): 5298-5302.

[11] Brown F J, Cronk L A, Aharony D, et al. 1,3,6-Trisubstituted
Indoles as Peptidoleukotriene Antagonists: Benefits of a Second,
Polar, Pyrrole Substituent [J]. J Med Chem, 1992, 35 (13):
2419-2439.

[12] Che Z P, Tian Y E, Hu Z J, et al. Synthesis and in vitro Anti-HIV-1
Activity of a Series of N-Arylsulfonyl-3-propionylindoles [J]. Z
Naturforsch C, 2016, 71 (5/6): 105-109.

[13] Xu H, Lv M. Developments of Indoles as Anti-HIV-1 Inhibitors [J].
Current Pharmaceutical Design, 2009, 15 (18): 2120-2148.

[14] Li D J, Dan F J, Fu H Q. Synthesis and Antibacterial Activities of
Bis-1,3,4-oxadiazoline Derivatives [J]. Heterocyclic Communi-
cations, 2008, 14 (6): 465-468.

[15] El-Emam A A, Al-Deeb O A, Al-Omar M, et al. Synthesis,
Antimicrobial, and Anti-HIV-1 Activity of Certain 5-(1-Adamantyl)-
2-substituted Thio-1,3,4-oxadiazoles and 5-(1-Adamantyl)-3-substi-
tuted Aminomethyl-1,3,4-oxadiazoline-2-thiones [J]. Bioorg Med
Chem, 2004, 12 (19): 5107-5113.

[16] Ke SY, Liu F Y, Wang N, et al. 1,3,4-Oxadiazoline Derivatives as
Novel Potential Inhibitors Targeting Chitin Biosynthesis: Design,
Synthesis and Biological Evaluation [J]. Bioorg Med Chem Lett,
2009, 19 (2): 332-335.

[17] Lima L M, Barreiro E J. Bioisosterism: A Useful Strategy for
Molecular Modification and Drug Design [J]. Curr Med Chem,
2005, 12 (1): 23-49.

[18] Xu H, Che Z P, Wang Q. An Efficiently Sonochemical Synthesis of
2-(N-Arylsulfonylindol-3-yl)-3-N-acyl-5- phenyl-1,3,4-oxadiazolines
[J]. Heterocycles, 2010, 82 (1): 825-832.

( : )

R e S e T A L i e e A S S

S e

2013
2019 7 31
Yashima

2019 4 30

o

2018 4 o

N N o

( (AGROW ))

N L L S L A - kLb

o O S G S G G S G S G G G G S G O G GO P G P G GO SOV VS GO GOV G e



