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Figure 1. EPR Spectra of doped TiO2NP
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Figure 2. FT-IR Spectra of doped TiO2NP

Figure 3. Powder 
XRD pattern 
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of doped TiO2NP

Compound : 2-Methyl-4,5-pyridinedicarboxylic acid (2b)
1H NMR : 300 MHz
Solvent : D2O
δ (ppm) = 9.07 (s, 1H, 6-H), 7.82 (s, 1H, 3-H), 2.82 (s, 3H, 2-Me)

NH3C

COOH
COOH
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Compound : 2-Methyl-4,5-pyridinedicarboxylic acid (2b)
13C NMR : 300 MHz
Solvent : D2O
δ (ppm) = 171.3, 165.3, 157.6, 155.0, 143.1, 124.9, 20.3 

Compound : Dimethyl 2-methyl-4,5-pyridinedicarboxylic acid (3b)
1H NMR : 300 MHz
Solvent : CDCl3
δ (ppm) = 8.89 (s, 1H, 6-H), 7.55 (s, 1H, 3-H), 3.85 (s, 6H, OMe’s), 
2.58 (s, 3H, 2-Me)

NH3C

COOH
COOH

NH3C

COOCH3
COOCH3
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Compound : 2-Methyl-4,5-dihydroxymethylpyridine (4b)
1H NMR : 300 MHz
Solvent : DMSO
δ (ppm) = 8.28 (s, 1H, 6-H), 7.29 (s, 1H, 3-H), 5.29 (b, 1H, 4/COH), 5.17 (b, 
1H, 5/COH), 4.57 (s, 2H, 4/CH2), 4.46 (s, 2H, 5/CH2), 2.43 (s, 3H, 2-Me) 

Compound : Dimethyl 2-methyl-4,5-pyridinedicarboxylic acid (3b)
13C NMR : 300 MHz
Solvent : DMSO
δ (ppm) = 166.8, 165.4, 163.4, 149.8, 140.7, 121.6, 53.2, 24.3

NH3C

COOCH3
COOCH3

NH3C

CH2OH
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Compound : 2-Methyl-4,5-dihydroxymethylpyridine (4b)
13C DEPT-135 NMR : 75.46 MHz
Solvent : CD3OD
δ (ppm) = 148.5, 122.4, 61.3, 60.5, 23.9

Compound : 2-Methyl-4,5-dihydroxymethylpyridine (4b)
13C NMR : 300 MHz
Solvent : CD3OD
δ (ppm) = 159.0, 152.1, 148.5, 132.6, 122.4, 61.3, 60.5, 23.8

NH3C

CH2OH
CH2OH
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Compound : 5-Hydroxymethyl-2-Methyl-4-pyridinecarboxaldehyde hemiacetal (7b)
1H NMR : 400 MHz
Solvent : DMSO
δ (ppm) = 8.46 (s, 1H, 6-H), 7.25 (s, 1H, 3-H), 6.94 (d, J = 7.6 Hz, OH),  6.29 (d, J = 
5.7 Hz, CH of hemiacetal  form),  5.06 (d,1H, J = 12.8 Hz, CH2O), 4.91 (d, 1H, J = 12.9 
Hz, CH2O), 2.49 (s, 3H, 2-Me) 

Compound : 5-Hydroxymethyl-2-Methyl-4-pyridinecarboxaldehyde hemiacetal (7b)
13C NMR : 400 MHz
Solvent : DMSO
δ (ppm) = 157.0, 149.6, 142.8, 133.0, 117.3, 100.3, 69.3, 24.3 
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Compound : 5-Hydroxymethyl-2-Methyl-4-pyridinecarboxaldehyde oximes (8b)
1H NMR : 300 MHz
Solvent : DMSO
δ (ppm) = 11.76 (s, 1H, NOH ), 8.45 (s, 1H, 4′-CH), 8.33 (s, 1H, 6-H), 7.45 (s, 1H, 3-
H), 5.26 (s, 1H OH), 4.58 (d, 2H, J = 4.4 Hz, CH2O), 2.45 (s, 3H, 2-Me)

Compound : 5-Hydroxymethyl-2-Methyl-4-pyridinecarboxaldehyde hemiacetal (7b)
13C DEPT-135 NMR : 75.46 MHz
Solvent : DMSO
δ (ppm) = 142.8, 117.3, 100.3, 69.3, 24.3 
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Compound : 5-Hydroxymethyl-2-Methyl-4-pyridinecarboxaldehyde oximes (8b) 
13C NMR : 300 MHz
Solvent : DMSO
δ (ppm) = 157.4, 149.6, 146.1, 138.7, 131.7, 119.0, 59.4, 24.1 

Compound : 4-Aminomethyl-6-Methyl-3-hydroxymethylpyridine (9b)
1H NMR : 300 MHz
Solvent : CD3OD
δ (ppm) = 8.31 (s, 1H, 6-H), 7.35 (s, 1H, 3-H), 4.65 (s, 2H, 5′CH2), 3.95 (s, 2H, 
4′CH2), 2.53 (s, 3H, 2-Me) 

NH3C

CH
CH2OH

HON
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Compound : 4-Aminomethyl-6-Methyl-3-hydroxymethylpyridine (9b)
13C NMR : 300 MHz
Solvent : CD3OD
δ (ppm) = 159.7, 153.1, 149.5, 133.8, 124.2, 61.1, 43.4, 24.0

Compound : 4-Aminomethyl-6-Methyl-3-hydroxymethylpyridine (9b)
13C DEPT-135 NMR : 75.46 MHz
Solvent : CD3OD
δ (ppm) = 149.5, 124.2, 61.1, 43.4, 24.0

Compound : 3-Deoxypyridoxamine-5′-phosphate (10)
1H NMR : 600 MHz
Solvent : D2O
δ (ppm) = 8.49 (s, 1H, 6-H), 7.41 (s, 1H, 3-H), 4.95 (d, 2H, 5′CH2 J= 5.94), 4.34 
(s, 2H, 4′CH2), 2.59 (s, 3H, 2-Me) 

NH3C

CH2NH2
CH2OH
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Compound : 3-Deoxypyridoxamine-5′-phosphate (10)
13C NMR : 600 MHz
Solvent : D2O
δ (ppm) = 159.2, 149.2, 142.6, 130.6, 125.4, 62.0, 39.9, 22.5
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Compound : 3-Deoxypyridoxamine-5′-phosphate (10)
31P NMR : 121.4 MHz (300 MHz)
Solvent : D2O (External standared 85% H3PO4)
δ (ppm) = 4.14 ( t, J=5.7 )

Compound : 3-deoxy pyridoxal N-oxide (12)
1H NMR : 300 MHz
Solvent : CDCl3

δ (ppm) = 8.43 (s, 1H, 6-H), 7.77 (s, 1H, 3-H), 5.31 (s, 2H, CH2O), 2.55 (s, 3H, 2-Me) 
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Compound : 2-nor-4,5-dihydroxymethylpyridine (5a)
1H NMR : 300 MHz
Solvent : DMSO
δ (ppm) = 8.44 (d, 1H, 2H,6-H), 7.43 (d, 1H, 3-H),  4.60 (s, 2H, 4/CH2), 
4.51 (s, 2H, 5/CH2).

Compound : 3-deoxy pyridoxal N-oxide (12)
13C NMR : 300 MHz
Solvent : CDCl3
δ (ppm) = 202.2, 141.7, 134.1, 122.0,  103.5, 67.0, 18.3 
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Compound : 5-Hydroxymethyl-2-nor-4-pyridinecarboxaldehyde hemiacetal (7a)
1H NMR : 300 MHz
Solvent : DMSO
δ (ppm) = 8.52 (d, 2H, 2-H &6-H), 7.45 (d, 1H, 3-H), 6.96 (d, J = 7.6 Hz, OH),  
6.33 (d, J = 7.8 Hz, CH of hemiacetal  form),  5.10 (d,1H, J = 12.4 Hz, CH

2
O), 4.95 

(d, 1H, J = 13.4 Hz, CHO). 

N

O
HO

H
H

Compound : 2-nor-4,5-dihydroxymethylpyridine (5a) 
13C NMR : 300 MHz
Solvent : DMSO
δ (ppm) = 149.2, 148.4, 147.7, 133.5,
120.4, 58.8, 58.4, 

N

CH2OH
CH2OH
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Compound : 5-Hydroxymethyl-2-nor-4-pyridinecarboxaldehyde hemiacetal (7a)
13C NMR : 300 MHz
Solvent : DMSO
δ (ppm) = 148.4, 148.2, 143.4, 135.5, 117.9, 100.0, 69.0 
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H

Compound : 5-Hydroxymethyl-2-nor-4-pyridinecarboxaldehyde oximes (8a)
1H NMR : 300 MHz
Solvent : DMSO
δ (ppm) = 11.81 (s, 1H, NOH ), 8.60 (s, 1H, 4′-CH), 8.49 (d, 1H, 2-H), 8.38 (s, 
1H, 6-H), 7.60 (d, 1H, 3-H), 5.36 (t, 1H OH), 4.58 (d, 2H, J = 4.4 Hz, CH2O)
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Compound : 5-Hydroxymethyl-2-nor-4-pyridinecarboxaldehyde hemiacetal (8a)
13C NMR : 300 MHz
Solvent : DMSO
δ (ppm) = 149.7, 148.7, 145.6, 138.1, 134.1, 119.5, 59.0 

Compound : 4-Aminomethyl-2-nor-5-hydroxymethylpyridine (9a)
1H NMR : 300 MHz
Solvent : CDCl3
δ (ppm) = 8.49 (s, 1H, 6-H), 8.45 (d, J = 4.89, 1H, 2-H),  7.35 (d, J = 4.89, 1H, 3-
H), 4.66 (s, 2H, 5′CH2), 3.93 (s, 2H, 4′CH2)

N

CH
CH2OH

HON

N

CH2NH2
CH2OH



17

Compound : 4-Aminomethyl-2-nor-5-hydroxymethylpyridine (9a)
13C NMR : 400 MHz
Solvent : CDCl3
δ (ppm) = 150.3, 149.8, 148.8, 136.1, 123.9, 61.3, 44.4
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