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Synthesis and Antibacterial Activity in Vitro of Tetrazoles
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ABSTRACT Objective: Synthesis of tetrazoles by click chemistry reaction and modify the reaction conditions. Investigating the an-
tibacterial avtivity of tetrazoles in vitro. Methods: Tetrazoles was prepared from nitriles and sodium azide as materials and catalyzed by
ZnBr2; The in vitro antibacterial activities of the synthesized tetrazoles was presented using the doubling dilution method and the SAR
was studied. Results: A mild, convenient Click reaction method was found and 11 tetrazole compounds were produced under this
method. Through an in vitro antibacterial assay, the compound 2h has a broad range of antibacterial activity. Conclusion: The optimized
click chemistry reaction conditions are mild, convenient and high yield. The result of primary antibacterial investigation and the SAR
analysis provides some basic contribution for the following study of tetrazole compound's antibacterial activity.
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Fig.1 General synthesis route of tetrazoles
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Table 1 The effect of different reaction factors' on the reaction time and yield of the synthesis of 5-phenyl tetrazole

- 96

45°C 65°C 85

No. Temp. (C) ZnBr, (N) Time (h) Yield (%)
1 45 0.5 30 21%
2 65 0.5 24 23%
3 85 0.5 20 25%
4 105 0.5 15 30%
5 45 1 22 51%
6 65 1 18 68%
7 85 1 12 73%
8 105 1 10 80%
9 45 2 19 56%
10 65 2 12 91%
11 85 2 9 97%
12 105 2 8 98%

(Time ) (Yield)

Note: 'Time' and 'Yield' in Table 1 were calculated after reaction.
N>2 (Time) 2.2

(Yield)
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Table 2 The synthesis of a series of tetrazole compound

No. Tetrazole Temp. ('C) Time (h) Yield (%)
NN,
2a @iN/N 65 12 91%
H
/N ¥
2b ©/\/_ NH 65 12 94%
N=N
N -NH
2¢ ['w%*w“ 65 18 92%
/E: ~NH
2d = /\5 N"N 65 12 87%
@
E \=\ M p 0
2e Wad: 65 24 42%
Mo
2f N=N 65 24 46%
F
Nl-N:‘N
2 Q)\ H 65 24 57%
F
T
2h SN =N, 65 12 21%
o
N
N-
2 m NH 65 8 83%
S N=N
HOOC N,
2 '\LNN 65 12 84%
H
~.0 AN
2% W{\N,N 65 24 20%
| =
2k o o
2k 24h 3
trace
3 2k
Table 3 The effect of different solvent ratio on the yield of compound 2k
i-PrOH/H,0 Time (h) Yield (%)
H,O 24 Trace
1:20 24 Trace
1:8 24 20%
1:1 24 25%
i-PrOH 24 22%
1:3, 1:5, 1.7 MRSA B.S C.albi-
5 cans o
23 Cephradine Ceftazidime Claforan
Penicillin Mycostatin .
o o 4
E.Coli P.A

SAV
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Table 4 The in vitro antibacterial activity of synthesized tetrazole compounds

MIC (pg/mL)
Comp. B.S E.Coli P.A SAV MRSA C.albicans
2a >200 >200 >200 >200 >200 >200
2b >200 >200 >200 >200 >200 >200
2c >200 >200 >200
2d >200 >200 >200 >200 >200 >200
2e >200 >200 >200 >200 >200 >200
2f >200 >200 >200 >200 >200 >200
2g 100 >200 >200 >200 100 >200
2h 25 100 100 25 6.25 >200
2i >200 >200 >200 >200 >200 >200
2j >200 >200 >200 >200 >200 >200
2k >200 >200 >200 >200 >200 >200
Cephradine 50 25 - >200 >200 -
Ceftazidime 6.25 >200 - 0.78 12.5 -
Claforan 0.78 >200 - 3.12 3.12 -
Penicillin - - - 3.12 3.12 -
Mycostatin - - - - - -
Note: "-" No related experiments.
3 : :
3.1 2 65C / 1/8
o 2 o
° 2 2d 2e 2f
o 1 2 3 2a 2b 2¢
1 - °
1 5678 3.2
N=1 45°C 65C 85°C 105°C
22h 18h 12h 10h 51% 68% 4 o
73% 80% 2h
1 2610 MIC 6.25 pg/mL MIC 12.5
65T 0512 24h 18 pg/mL
h 12h 23% 74% 91% . MIC 25pg/mL MIC 100
45°C pg/mL MIC 100 pg/mL MIC 25
N 65°C pg/mL MIC>200 pg/mL
1 10 11 65C 85T 2a-2g 21 5 2a-2g
91% 97% . 65C 2i 2h
° 2h °
2 85°C 105 °C N
(%h 8h) 65°C 12 h,
65 C 85°C 105°TC N N
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