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Abstract: In the teaching process of the organic chemistry experiment, the content typically involves the synthesis
or extraction of a certain compound, often lacking in structural identification and property testing of the target
compound. To improve the quality of organic chemistry experimental teaching, and cultivate students’ scientific
research literacy and innovation ability, commercially available aldehydes, ketones and p-toluenesulfonyl hydrazide
are used as reactants. N-tosylhydrazone derivatives were effectively synthesized within 1 min under solvent-free
conditions by using a grinding method at room temperature, and the structure and properties of the products were also
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studied. Compounds 3i and 3h have the best inhibitory effect against Escherichia coli during antibacterial experimental
research. The experiment, encompassing synthesis, TLC detection, and column chromatography operations, serves
to hone students’ operational skills in organic compound synthesis, purification, and structural identification. Students
are required to consult literature independently and proficiently utilize software tools like Origin, ChemDraw and
MestRec, which fosters their ability to analyze and resolve problems. This improved experimental framework, aimed
at elevating students’ comprehensive qualities, is well-suited for the foundational organic chemistry experimental
teaching.
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1) A Y3am 4 RAL

N-(4-chlorobenzylidene)-4-methylbenzenesulfonohydrazide . Yield; 431 mg (93%); mp 154.7—
155.8 °C (EA/PE); IR (KBr)ov 814, 1086, 1167, 1331, 1466, 1595, 3183 cm™'; 'HNMR (400 MHz,
ds-DMSO) 0 2.36 (s, 3H), 7.41(d,J=8.2 Hz, 1H), 7.46 (d,J=28.5Hz, 1H), 7.58 (d,J= 8.5 Hz, 2H),
7.76 (d, J= 8.2 Hz, 2H), 7.91 (s, 1H), 11.50 (s, 1H); '*C NMR (100 MHz, d¢-DMSO) ¢ 21.5, 127.7,
128.9, 130.2, 133.1, 135.0, 136.6, 143.9, 146.1; ESI-MS m/z: 309.17 [M+H]"»

2) WAL RAL -

N-(4-bromobenzylidene)-4-methylbenzenesulfonohydrazide » Yield: 477 mg (90%); mp 174.5-
176.3 °C (EA/PE); IR (KBr)v 812, 1069, 1169, 1331, 1470, 1593, 3184 cm™'; 'HNMR (400 MHz,
ds-DMSO) 0 2.38 (s, 3H), 7.41 (d,J=8.2 Hz, 2H), 7.51(d,J=28.5Hz, 2H), 7.60 (d, J= 8.5 Hz, 2H),
7.76 (d, J= 8.2 Hz, 2H), 7.89 (s, 1H), 11.57 (s, 1H); '*C NMR (100 MHz, d¢-DMSO) 6 21.5, 123.8,
127.7, 129.1, 130.2, 132.3, 133.4, 136.6, 143.9, 146.2; ESI-MS m/z: 353.17 [M+H]"

3) B3l 4 K FRALE -

N-(3-bromobenzylidene)-4-methylbenzenesulfonohydrazide. Yield: 482 mg (91%); mp 116.0-117.5 °C
(EA/PE); IR (KBr) v 949, 1057, 1167, 1329, 1362, 1518, 1597, 3142 cm™!; "H NMR (400 MHz,
ds-DMSO) 6 2.33 (s, 3H), 7.33 (t,J=7.9Hz, IH), 7.39(d,/J=8.2 Hz,2H), 7.55(t,J=6.4Hz,2H), 7.72
(s, 1H), 7.78 (d,J=8.2 Hz, 2H), 7.90 (s, 1H), 11.67 (s, IH); '*C NMR (100 MHz, d-DMSO) 6 21.5,
122.6, 126.1, 127.7, 129.5, 130.2, 131.4, 133.0, 136.6, 144.0, 145.7; ESI-MS m/z: 353.08 [M+H]".
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4) HEP3ARI L5 RAE

N-(4-methoxybenzylidene)-4-methylbenzenesulfonohydrazide. Yield: 429 mg (94%); mp 111.1-
112.4°C (EA/PE); IR (KBr)v 949, 1036, 1165, 1423, 1520, 1609, 3225cm™'; '"HNMR (400 MHz,
ds-DMSO) 0 2.35 (s, 3H), 3.75 (s, 3H), 6.94 (d, J=8.7 Hz, 2H), 7.38 (d,J=8.2 Hz, 2H), 7.51 (d,J=
8.7 Hz, 2H), 7.79 (d, J = 8.2 Hz, 2H), 7.89 (s, 1H), 11.28 (s, 1H); '3C NMR (100 MHz, ds-DMSO) §
21.4, 55.7, 114.7, 126.8, 127.7, 128.8, 130.1, 136.7, 143.8, 147.5, 161.2; ESI-MSm/z: 305.17
[M+H] .

5) B W3elf 2R RAL :

N-(4-methylbenzylidene)-4-methylbenzenesulfonohydrazide . Yield: 397 mg (92%); mp 146.4—
147.5°C (EA/PE); IR (KBr)v»937, 1047, 1165, 1362, 1433, 1595, 3215cm™!; 'HNMR (400 MHz,
ds-DMSO) 0 2.30 (s, 3H), 2.35 (s, 3H), 7.20 (d,J=7.9 Hz, 2H), 7.40 (d,J=8.2 Hz, 2H), 7.44 (d,J=
7.9 Hz, 2H), 7.76 (d, J = 8.2 Hz, 2H), 7.87 (s, 1H), 11.35 (s, 1H); '*C NMR (100 MHz, d¢-DMSO) ¢
21.4, 21.5, 127.2, 127.7, 129.8, 130.1, 131.4, 136.6, 140.4, 143.9, 147.6; ESI-MSm/z: 289.17
[M+H]

6) AWML RAE -

4-methyl-N'-(naphthalen-1-ylmethylene)benzenesulfonohydrazide. Yield: 433 mg (89%); mp 181.5—
182.3 °C (EA/PE); IR (KBr)ov 941, 063, 1171, 1321, 1508, 1597, 3150 cm™'; 'H NMR (400 MHz,
ds-DMSO0) 6 2.34 (s, 3H), 7.43(d,J=8.0 Hz, 2H), 7.51-7.63 (m, 3H), 7.72(d,J=7.1 Hz, 1H), 7.85(d,
J=8.2Hz,2H), 7.97(d,J=8.0 Hz,2H), 8.51(s, 1H), 8.58(d,J=8.2Hz, 1H), 11.57 (s, 1H); 3C NMR
(100 MHz, ds-DMSQ) 06 21.5, 124.7, 125.9, 126.8, 127.8, 127.9, 128.6, 129.2, 129.4, 130.2, 131.1,
133.9, 136.6, 144.0, 147.8; ESI-MS m/z: 325.17 [M+H]".

7) G345 AL :

N-(furan-2-ylmethylene)-4-methylbenzenesulfonohydrazide . Yield: 380 mg (96%); mp 198.1-
199.7°C (EA/PE); IR (KBr)v 914, 1049, 1161, 1346, 1487, 1595, 3196cm™!; 'HNMR (400 MHz,
ds-DMSO) 6 2.35 (s, 3H), 6.57-6.54 (m, 1H), 6.80 (d,J=3.4 Hz, 1H), 7.40 (d,J=8.1 Hz, 2H), 7.72—
7.77 (m, 3H), 7.79 (s, 1H), 11.45(s, 1H); *C NMR (100 MHz, d-DMSO) 621.5, 112.5, 114.4, 127.6,
130.2, 136.6, 137.4, 143.9, 145.5, 149.0; ESI-MS m/z: 265.17 [M+H]"»

8) WA VI3hIT &, R RAL -

N-cyclohexylidene-4-methylbenzenesulfonohydrazide. Yield: 367 mg (92%); mp 155.4-156.5 °C
(EA/PE); IR (KBr) v 943, 1037, 1162, 1333, 1404, 1591, 2935, 3255cm™'; 'H NMR (400 MHz,
ds-DMSO) 6 1.51 (s, 6H), 2.07 (s, 2H), 2.25(s,2H), 2.37(s,3H), 7.38 (d,J=6.5Hz, 2H), 7.72(d,J=
8.1 Hz, 2H), 10.10 (s, 1H); '*C NMR (100 MHz, d¢-DMSO) 6 21.5, 25.3, 25.9, 27.2, 27.8, 35.1,
127.9, 129.8, 136.9, 143.4, 162.6; ESI-MS m/z: 267.17 [M+H]".

9) A VI3 A MR AL -

4-methyl-N-(propan-2-ylidene)benzenesulfonohydrazide. Yield: 322 mg (95%); mp 137.5-138.8 °C
(EA/PE); IR (KBr)v927, 1091, 1162, 1333, 1388, 1599, 3224 cm™!; 'HNMR (400 MHz, de-DMSO)
51.79 (s, 6H), 2.38(s,3H), 7.39(d,J=8.1 Hz, 2H), 7.74 (d,J= 8.1 Hz, 2H), 9.99 (s, 1H); '3C NMR
(100 MHz, de-DMSO) 6 18.1, 21.5, 25.3, 127.9, 129.8, 136.9, 143.5, 157.2; ESI-MS m/z: 227.17
[M+H] .

4.5 TRIEER IPTE N R

T & BORE S 7E 1 mg-mL ™ B B TR 6 K AT B B 4 s P AT I o MR A SR B, SR
P i 7 ST 56 VA R 5 B A 3R I W R A AR, R R =M S A A B . Sl B B AR R
ANHJECECRT LA, N A A A s b, AL S 3L S W3 S RO B,
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