
CHAPTER III 

RESULTS AND DISCUSSIONS 

3.1 Synthem of photochemical reactants 

The synthesis of 5-(mmethylsilyl)-1-methylpyrazole was reported earlier 

by Butler and Alexander '. 

.. 
However, the compeWive reaction at the N-methyl group could lead to the 

formation of a mixture of 1331 and 1341. 

Effenberger and Krebs prepared 5-(trimethylsily1)-I-methyl-le (331 

from 1-methylpyrazolle [l] via lithiation by n-buty!lithium in the presence of TMEDA 

and subsequent silylation with chlorotrimethylsilane. They had avoided the 

competitive reaction by adding a complexing agent ~,N~,d-tetrameth~l-1,2- 

ethanediarnine to the reaction. 
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The mass spectrum shown in Figure 13 exhibited a parent peak at mlz 154 

consistent with the trimethylsilyl substitution on 1-methylimidazole ring. 

All spectroscopic data continned the synthesized product to be 

2-(trimethylsilyl)-1-mahylimidamle. 

3.2.2 Synthesis of Ytrimethylrilylkl-methylimidazole 

5-(Trimethylsilyl)-1-methylimidazole was synthesized by the method of 

Effenberger and co-workers '! The reaction was performed by reacting the lithio 

derivative of 1-methylimidazole [2] with chlorotrimethylsilane under high 

temperahue in 1:2:2 mol ratio of [2] to n-BuLi and chlorotrimethylsilane to provide 

2,5-(ditrimahylsilyl)-1-methylimidezoIc [q. The trimethylsilyl group on G2 was 

then removed by hydrolysis in the mixture of water and dichloromethane and purified 

by vacuum distillation. S<Trimethylsilyl)-1-methylimidazole was characterized by 

'H-NMR, ')C-NMR and MS. 

'H-NMR spectrum (Figure 14) indicated two singlets at S 7.54 and 7.10 for 

protons on C-2 and C-4 respectively. The absence of the signal of a proton on C-5 at 

6 - 6.79 confirmed the substitution of trimethylsilyl group. 

In addition, "c-NMR spectrum (Figure 15) showed signals at 6 - -1.2 ppm 

consistent with the substitution of trimethylsilyl group on C-5. 









Mass spectrum (Figure 16) showed a parent peak at m/z 154 consistent with 

the expected 5-(trimethylsilyl)-I-methy1imidaz.ke. 

3.2.3 Synthesis of WN-methylamino).propenenitrile ( 2 4 3  and 2-trans) 

The synthesis of 3<N-methy1amino)pmpenenitrile [SO] was straight forward 

following Peeter and c~-workers l4 method. It was obtained by the reaction of 

3cthoxyacrylonitrile with methylamine at room temperature. However, both cis and 

trans isomers were formed. 

'H-NMR spectrum (Figure 17) showed the two doublet signals at 6 2.67 and 

2.96 (J = 5 Hz) for N-methyl groups of trans and cis isorners respectively. It also 

showed a broad peak centered at 6 4.88 for N-hydrogen. 

The proton decoupled I3GNMR spectrum (Figure 18) exhibited signals at 6 

152.1, 122.5, 59.9, and 29.3 pprn for G2, C-1 (cyano group), C-3 (adjacent to 

nitrogen) and N-methyl group respectively. From the 'H-NMR and "c-NMR, it can 

be concluded for 3<N-methylamino)propenenitriIe. 

The mass spectrum (Figure 19) showed a parent peak at m/z 82 consistent 

with the expected 3<N-methylamino)propenenitrile. 













































































3.6 Photoreaction of 3-ftrimethyhilyl).l-methylpyr~zole 

According to the prediction by permutation pathway, 3-(trimethylsily)-1- 

methylpyrazole 1431 should transpose to two products, 2-(trimethylsilyl>l- 

methylimidazole by P4 & P7 permutation pathway and 4-(trimethylsilyl)-1- 

methylimidazole by P6 permutation pathway. In order to find out whether the 

products from the photoreaction of 3-(trimwlsily>l-mcthylmle will follow 

the permutation pettem analysis, the photoreaction of 3-(trimethylsily)-I- 

methylpyrazole was carried out. 

3.61 Irradiion of3-ftrimethylsily).l-methylpyrazole 

W absorption spectrum of 3-(trirnethylsilyl)-l-mcthyl~1~ 143) in 

acetonitrile, as shown in Figure 41, displayed the maximum absorption at 220 nm 

according to a n -> n* transition. 

Figure 41 The W absorption spectrum of 1433 



The solution of 143). 2.00 x 10" M in acetonitrile (3 mL) was then irradiated with 

the Hanovia lamp under nitrogen. The reaction was monitored by W spectrosmpy. 

The W absorption spectra from photolysate of 1431 after 1:200 dilution in 

acetonitrile (Figure 42) showed the formation of a species that absorbs light at longer 

wavelength, &, 251 nm. The optical density at A,,,,, 251 nm increased with 

irradiation time which was 2.00 within 80 min of irradiation in conwmitant with the 

decrement of the optical density at LX220 nm of phototeactant, 

Figure 42 The UV absorption spectra of 143) at various i d a t i o n  times 

3.6.2 Investigation of the photoreaction by gas chromatography 

To monitor the photoreaction of 3-(trimethylsilyl>l-methylpyrazole, lpL of 

the reaction solution was taken at time 20, 40, and 80 mins for analysis using gas 

chromatography, GC1 (PE-8500 30m x 0.25 i.d. fused silica column coated with 0.25 

p supelwax 10 bonded phase). Figures 43-46 are the gas chromatographs of the 

solution of 1431 before and after 20,40, and 80 mins of irradiation, respectively. All 

of them showed the peak of photoreactant at retention time 4.1 min and two 
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