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Preparation for Schiff Bases with
Hydroxyl by Gas Flow Crushing and
Theoretical Analysis

Lt Shunjiang, Cai Y anhua
(College of Materials Science and Engineering, Chongqing University of
Arts and Sciences, Chongqing 402160, China)

Abstract: In order to prepare Schiff bases with hydroxyl using gas flow
crushing, the mixture including p-aminobenzoic acid and aromatic
aldehyde with hydroxyl were fractioned, activated, and the supersonic
speed airflow acted on aromatic aldehyde with hydroxyl and
p-aminobenzoic acid in reaction zone. Then the mixture could react
according to the exchange of rapid energy through impacting on the certain
target. The structures of three Schiff bases with hydroxyl were
characterized by Fourier transform infrared spectroscopy, 'H nuclear
magnetic resonance and mass spectrometer. Frontier molecular orbital
energy for the reactants employed and geometric structure were
investigated by semiemperical calculations method PM3. The calculation
results showed that the reaction difficulty of aromatic aldehyde with
hydroxyl and p-aminobenzoic acid was following: 2, 3, 4-trihydroxyb -
enzaldehyde, m-hydroxybenzaldehyde, p-hydroxy benzaldehyde. The
results also showed the consistency between theoretical and practical
reaction.
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Fig.1 Schematic drawing of reaction equipment
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Schiff

FT-IR(KBr) v : 3 420.8 cm™(0O—H), 1 683 cm™
(C=0), 1 623.8 ecm*(C=N), 1 601, 1 570.6,
15137, 1443.8 cm™ (Ar ),1 165.9 ¢cm™

R, R

> R 4©— CH =N —Q COOH+ H,0

P“PIA: R=H, R=H, R=0H; /¥B: R=H, R=0H, R=H; ™#C: R=0H, R,=OH, R=0H.

B2 REARBRE
Fig.2 Path of reaction

1

Tab.l Optimized preparation conditions

nin,” p | MPa
1:1 0.2 4
B 1:1 0.2
C 1:1 0.1 3

1)
( C—0
C—H );
THNMR (DMSO,300 MHz) & : 12.78x10(s, 1H,
COOH),10.23x10°(s, 1H, Ar—OH) ,8.47x10°(s, 1H,
CH=N),6.88x10°~7.96x10(m,8H, Ar) ;
MS (MAIDI-TOF) m/ : 240.1 (M—H), 196.1
(M—COOH),

), 831.8, 773.2 em™'(

Schiff

FT-IR(KBr) v : 3 3929, 1 285.7 cm™ (O—H),
1 683.7 em™(C=0), 1 626.1 em™'(C=N), 1 60241

589.0, 1 4554 ¢cm™ (Ar ), 1 171.1 ¢m™
(Ar—0), 1 381.3 em™(C—0), 861.2, 769.5 cm™(
C—H )

'HNMR (DMSO, 300 MHz) & : 12.78x107 (s,
1H, COOH), 9.76x10° (s, 1H, Ar—OH),8.53x10°°
(s, 1H, CH=N), 7.3x10°~7.99x10°(m, 8H, Ar);

MS (MAIDI-TOF) m/z : 240.2 ([M—H]"),,

2,3, 4- Schiff

FT-IR(KBr) v : 3 459.8 em™*(0O—H),1 681.1 cm™
(C=0), 16355 cm™(C=N), 1601.6, 1518.7 cm™,
1 442.0 cm ™ (Ar ), 1 421.8. 1 2904,
1173.8 ecm™ ( C—0 ), 847.5, 771.8 cm™
( C—H )

'HNMR (DMSO, 300 MHz)8 : 12.74x10°(s, 1H,
COOH), 9.83x10° (s, 1H, Ar—OH), 8.82x107°(s,
1H, CH=N), 6.44x10°~7.99x10°(m, 8H, Ar);

MS (MAIDI-TOF) m/z : 272.2 ([M—H]*), 228.2
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Tab.2 Frontier orbital energy calculated by PM3
:“% A—3f %;é)?&q]ﬁﬂﬁ MEE*LP AR Schiff i ; Evow/eV Eipo/eV AEleV
728 B—[a] ¥ 4 260 H R A A 0 2 YRR Schiff #; -8.969 -0.450
4 C—2, 3, 4— = F B3 W RE 4 e 36 8 1 R Schaff . -9.492 -0.452 8.517
B3 FHlAgHaRiessR -9.457 -0.545 8.424
Fig.3 Patterns of optimized geometric structure 2,3, 4- -9.297 -0.687 8.218
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