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Theoretical study on the synthesis and properties of
2, 6-dimethyl-4-(2H-pentazol-2-yl) phenol
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Abstract: The molecule of 2, 6-dimethyl-4-(2H-pentazol-2-yl) phenol was investigated with the density
functional theory (DFT). Through the synthesis route referred in the literature, the reaction mechanism
was analyzed by the density functional theory MO6L at the level of 6-311g(d,p). Based on the optimized
geometry of 2,6- dimethyl- 4- (2H-pentazol-2-yl) phenol, the infrared absorption spectrum (IR), the
nuclear magnetic resonance (NMR), and the ultraviolet-visible absorption spectroscopy (UV-Vis) have
been obtained with the density functional theory (DFT). According to the calculation results of the reac-
tion mechanism, the character of each step was mainly discussed. The simulated results of the infrared
absorption spectrum (IR), the nuclear magnetic resonance (NMR), and the ultraviolet-visible absorp-
tion spectroscopy (UV-Vis) were obtained, and the spectral data were concisely analyzed and discussed.
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Fig. 1 The synthesis route of 2,6-dimethyl-4-(2H-pentazol-2-yD) phenol
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Fig. 2 The geometrical structures of molecules in diazotization (bond length: A
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Tab.1 Compositions of HOMO and LUMO of C-1

Atom C1 C2 C3 C4 C5 C6
HOMO composition (%) 9.955 13. 851 7.754 6.313 18.120 6.323
LUMO composition (%) 22.155 1. 089 22.524 22.556 1.176 22.671

Atom 09 N10 Hi4 H15 H17 H18
HOMO composition (%) 12.316 22.278 — — — —
LUMO composition (%) — — 1.453 1. 506 1.175 1.221
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Tab.2 'H-NMR of 2,6-dimethyl-4-(2H-pentazol-2-yl) phenol
Atom H15 H16 H17 H18 H19 H20 H21 H22 H23
d(ppm) 8.22 8. 29 2.21 2.21 2.28 1.99 2.55 2.55 4. 81
K3 350 ZHEARBREXEIMHECNMR
Tab.3 '""C-NMR of 2,6-dimethyl-4-(2H-pentazol-2-yl) phenol
Atom C1 C2 C3 C5 C6 Cl12 C13
d(ppm) 114. 94 123. 36 116. 57 121. 54 150. 23 115.13 16. 86 19.93
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Fig. 14 Chemical shifts of C-1
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Fig. 15 Ultraviolet-visible spectra of 2, 6-dimeth-

yl-4-(2H-pentazol-2-yl) phenol
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Tab. 4 Electronic spectra of 2,6-dimethyl-4-(2H-pentazol-
2-yD) phenol

Excit. energy  Wavelength  Wave number

No. (eV) (nm) (1000 em—1y  Oscil-str
1 4,906 252.9 39.57 0. 3882
2 5. 060 245.2 40. 81 0.0101
3 6.053 205.0 48. 82 0.0155
4 6. 084 203.9 49. 07 0.2394
5 6.087 203.8 49. 10 0.0001
6 6.420 193. 3 51.78 0
7 6.541 189.7 52.76 0.2965
8 6.611 187.7 53.32 0.0025
9 6.982 177.7 56. 31 0. 006
10 7.110 174.5 57. 34 0.0299
11 7.112 174. 4 57. 36 0.0002
12 7.129 174.0 57.50 0.2364
13 7.416 167.3 59. 81 0.0186
14 7.741 160. 3 62. 44 0.0357
15 7.784 159. 4 62.78 0
16 7.815 158. 8 63.03 0.0002
17 7.816 158.7 63. 04 0.3912
18 7.906 156.9 63.76 0.0004
19 7.990 155.3 64. 44 0.0013
20 8.237 150. 6 66. 43 0.0011
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