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Figure 3.3 IR Spectrum of propiconazole 
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3.2.2Monitoring of the Photodegradation 

The photodegradation of the fungicide was monitored usmg a Perkin Elmer 

Lambda-3B UV-VIS spectrophotometer. 

3.3 Identification and Isolation 

Separation of the photoproducts was accomplished by TLC with Whatman silica-gel 

60A plates with a fluorescent indicator ( F254 ) . The detection of the photoproducts was 

performance by UV light. 

3.4 Analytical Methods 

3. 4.1 Infrared Spectroscopy 

Nicolet Avatar FTIR Spectrophotometer was used for analysis and identification of 

the starting material and the photoproduct in KBr pellet. 

3.4.2 Mass Spectrophotometry 

Hewlett-Packard G2025A L-TOF System. Preparation: Matrix CHC, laser energy: 5. 75 

(0.17) pJ , vacuum: 4.19e-007 torr, mass range: 4100 Da, ion optics: 28.0/7.0kV, 

detector: -4.75 kV, data interval : 5.0 nsec. 
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3.4.3 Nuclear Magnetic Resonance Spectroscopy 

Varian 500 MHz NMR spectrometer was used to measure the 1H nmr spectra of the 

pesticide and its photoproduct. 

3. 5 Procedure 

3.5 .1 Photodegradation 

Initially, the ultraviolet spectra of propiconazole were obtained in three solvents. 

The solutions were prepared in methanol, water and hexane at a concentration of 5.1 x 10 -s 

M. The photodegradation of propiconazole was studied in water. 

The photodegradation procedure was as follows : 

1. - Solution of propiconazole was exposed to UV radiation in the photoreactor under 

continuous aeration using mercury vapor lamps. 

2. - The experiment was performed in a quartz flask, which contained a stopper fitted with 

a glass tube, which the air was bubbled through. The air used for aeration was cleaned by 

passing through a flask containing deionized water. 

3. - The photodegradation process was followed by taking samples of the irradiated 

solution at different intervals of time and analyzed by UV-VIS spectrophotometry. 
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3.5.2 Detection and Isolation 

Once the photodegradation reaction was completed, the solution was evaporated 

and analyzed by TLC to determine the number of photoproducts formed. The principal 

photoproduct was isolated by column chromatography (kiesel gel 60, particule size 0.2-0.5 

mm) eluting with toluene-chloroform 1: 1 mixture. 

3.5.3 Characterization 

The isolated photoproduct was characterized by its uv-vis, ir, and nmr spectra. 
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CHAPTER4 

RESULTS AND DISCUSSION 

4.1 Study of the UV spectra 

The UV spectra of propiconazole in water, methanol and hexane at 1. 5 x 1 0 -s M 

are shown in figures 4.1 to 4.3. Their Amax values are presented in Table 4.1. 

The first three bands correspond to n---)> Tr * transitions, caused by electron 

transition from nitrogen, oxygen or chlorine lone pair nonbonding electrons to a empty Tr 

orbital. The fourth band can be ascribed to a transition from the occupied Tr orbital of the 

aromatic ring having the highest energy (HOMO) to the empty Tr * orbital of lowest energy 

(LUMO) transitions of this type are Tr ---)> Tr * . 

Table 4.1 A. max Values ofPropiconazole 

1 sr Band (run) 2 SI Band (run) 3th Band (run) 4 rh Band (run) 

SOLVENT 
( log & ) (log&) (log e) (log&) 

H O 2 
229.0 (3 .51 ) 223 .0 (3 .67) 218 .0 (3.71) 202.0 (4.29) 

CH30H 229.0 (3 .86) 223 .0 (4.05) 219.0 (4.08) 202.0 (4.63) 

CH3 (CH 2 ) 4 CH 3 
229.0 (3 .70) 224.0 (3 .92) 219.0 (3 .95) 202.0 (4.63) 
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4.2 Photodegradation 

Photodegradation of propiconazole was monitored by a Perkin-Elmer Lambda 3B 

UV NIS spectrophotometer. 

4.3 Photodegradation ofpropiconazole in water 

The photoreaction of propiconazole in water was performed in a quartz flask under 

continuous UV radiation and air agitation. The uv spectrum is shown in Figure 4.5. After 

12 hours of continuous irradiation, propiconazole was 95% degraded. After this time, the 

photoproduct concentration increased by evaporation of the solvent. The photoproduct 

showed stability after 12 hours of continuous irradiation. Figure 4.6 is the final UV 

spectrum of the solution after photodegradation of propiconazole in water. 

4.4 Photodegradation of propiconazole in hexane 

The photoreaction of propiconazole in hexane was performed in a quartz flask under 

continuous UV radiation and air agitation. After 15 hours 80% of propiconazole underwent 

degradation. Figure 4.7 is the UV spectrum ofthe degradation ofpropiconazole in hexane. 

No photoproducts were isolated or studied in this solution. 

4.5 Photodegradation ofpropiconazole in methanol 

The photoreaction of propiconazole in methanol was performed in a quartz flask 

under continuous UV radiation and air agitation. After 14 hours 95% of propiconazole 
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underwent degradation in methanol. No photoproducts were isolated and studied in this 

solution. Figure 4.8 is the UV spectrum of the solution after degradation of propiconazole 

in methanol. 
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4.6 Detection and isolation 

The solution containing the photodegraded products was evaporated on a rotatory 

evaporator to near dryness. Part of this product was analyzed and mass spectra was 

obtained (figure 4.9 and figure 4.10). The products were analyzed by TLC on a silica gel 

film with toluene-ethyl acetate-ethanol (6:3:1) as a developing solvent. The plate was 

examined under ultraviolet light for UV absorbing compounds and subjected to column 

chromatography over silica gel. The column was eluted by toluene-chloroform ( 1: 1) and 

the fraction obtained was evaporated in order to analyze the final photoproduct by IR, UV­

VIS and 1H NMR. 

4. 7 Analysis and discussion 

Mass spectra analysis of the photoproduct reveled fragmentation of four ion peaks 

associated to the starting irradiated compound ( m/z: 99, 103, 277 and 307 Da). Table 4.2 

indicates the molecular structure assigned to each peak. The structure were based on 

propiconazole structure. 

Ultraviolet spectrum of the final photoproduct revels a band with A.max at 23 5 nm 

which differs from that of the UV spectrum of the non irradiated solution. This mean the 

presence of atoms associated with nonbonding electrons (N,O) in the final product Figure 

4.11 is the spectrum ofpropiconazole photoproduct. 

Figure 4.12 is the IR spectrum of the isolated photoproduct. Table 4.3 shows the 

functional groups associated to vibrational stretching (C-N, H-N, CH 2 -N-, 0-H, C=N, =N-

H and CH 2 -0-) in the photoproduct. 

The 1H nmr (CDCl 3 ) spectrum (Figure 4.13) revels the protons 81.6(2H , CH2 ) , 

2.1(H,OH ,s) and 7.1 ppm (H ,CH ,s) present in the final product. 
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ION PEAK (m/z) STRUCTURE ASSIGNED (N°) 

99 C3H 5N 30( 2 ) 

103 Cs02Htt ( 3) 

277 C13H 18Cl20 2 ( 4) 

307 C15H 17 ClN30 2 (5 ) 

Table 4.2 Molecular structure of fragmentation of propiconazole photoproducts 
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Functional group Wavenumber (em - I ) 

0 -H , =N-H 3129.26 

C-N 1027.81 , 1273.04 

C-H 2950.1 

CH ~ -N 1458.75 

N-CH 1584.65 

C=N 1715.38 

CH 2 -0 - 3129.26 

Table 4.3 IR Data of propiconazole photoproduct 2 
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