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Abstract

This study uses B3LYP algorithm within the framework of Density Functional Theory (DFT) and
conducts an in-depth exploration of the theoretical characteristics of the fluphenazine molecule at
the 6-31G(d) basis set level. The stable structural features of the molecule and its corresponding
infrared spectrum were successfully obtained. After meticulous analysis of the infrared spectros-
copy graph, we divided the spectral range into three main parts based on the differences in molec-
ular vibration modes: the low-frequency region (0~500) cm-1, the mid-frequency region (500~3000)
cm-1 and the high-frequency region (3000~4000) cm-1. Due to the existence of degenerate vibra-
tional modes and the lack of infrared activity in some vibrational modes, the actual number of spec-
tral lines displayed in the infrared spectrum is less than the total number of theoretical normal
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vibrations.
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11C 1 3C-2C MBEKA A8 1.398 A AT 1.394 A; TI7E 14C FIEMIREGE T, 14C-12C K EK, A
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17C BI5KI 8 1.072 A 7E5 5C MFRIRZ M F, R 8H-4C A K4 1.073 A 4k, H AR 10H-6C. 7H-1C
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Figure 1. Stable structure of fluphenazine
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Table 1. Structure parameters of fluphenazine

* 1. AEiEO THEHREY

BK(A) A ZIHAC)
2C-1C 1.384 3C-2C-1C 121 4C-3C-2C-1C 0
3C-2C 1.394 4C-3C-2C 118 5C-4C-3C-2C 0
4C-3C 1.390 5C-4C-3C 121 6C-5C-4C-3C 0
5C-4C 1.386 6C-5C-4C 121 7H-1C-2C-3C 0
6C-5C 1.383 7H-1C-2C 119 8H-4C-3C-2C -177
7H-1C 1.075 8H-4C-3C 120 9H-5C-4C-3C 0
8H-4C 1.073 9H-5C-4C 119 10H-6C-5C-4C 0
9H-5C 1.075 10H-6C-5C 121 11C-3C-2C-1C -157
10H-6C 1.075 11C-3C-2C 96 12C-11C-3C-2C 148
12C-11C 1.386 13C-11C-3C 95 14C-12C-11C-3C -144
13C-11C 1.398 14C-12C-11C 121 15H-12C-11C-3C 36
14C-12C 1.388 15H-12C-11C 120 16C-13C-11C-3C 157
15H-12C 1.072 16C-13C-11C 121 17C-14C-12C-11C 0
16C-13C 1.381 17C-14C-12C 121 18H-16C-13C-11C 0
17C-14C 1.381 18H-16C-13C 119 19H-17C-14C-12C 0
18H-16C 1.074 19H-17C-14C 121 20S-13C-11C-3C 25
19H-17C 1.072 208-13C-11C 118 2IN-11C-3C-2C -140
208-13C 1.773 2IN-11C-3C 32 22C-2IN-11C-3C -159
2IN-11C 1.408 22C-21IN-11C 120 23H-22C-2IN-11C 64
22C-21N 1.456 23H-22C-21N 112 24H-22C-21N-11C 180
23H-22C 1.089 24H-22C-21N 107 25C-22C-2IN-11C 61
24H-22C 1.080 25C-22C-2IN 113 26H-25C-22C-2IN 64
25C-22C 1.531 26H-25C-22C 111 27H-25C-22C-21N -53
26H-25C 1.083 27H-25C-22C 108 28C-25C-22C-2IN 180
27H-25C 1.084 28C-25C-22C 111 29H-28C-25C-22C -53
28C-25C 1.530 29H-28C-25C 108 30H-28C-25C-22C 63
29H-28C 1.086 30H-28C-25C 110 31C-28C-25C-22C 156
30H-28C 1.096 31C-28C-25C 100 32C-31C-28C-25C 150
33C-31C 1.522 34H-31C-28C 89 35C-32C-31C-28C -158
34H-31C 1.082 35C-32C-31C 90 36H-32C-31C-28C -34
35C-32C 1.521 36H-32C-31C 144 37H-33C-31C-28C 0
36H-32C 1.085 37H-33C-31C 109 38H-35C-32C-31C -148
37H-33C 1.085 38H-35C-32C 109 39N-28C-25C-22C 180
38H-35C 1.085 39N-28C-25C 113 40N-35C-32C-31C 29
39N-28C 1.451 40N-35C-32C 110 41H-32C-31C-28C 93
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40N-35C 1.448 41H-32C-31C 94 42H-35C-32C-31C 95
41H-32C 1.094 42H-35C-32C 108 43H-31C-28C-25C -118
42H-35C 1.093 43H-31C-28C 94 44H-33C-31C-28C -63
43H-31C 1.094 44H-33C-31C 108 45C-40N-35C-32C -167
44H-33C 1.093 45C-40N-35C 116 46H-45C-40N-35C 171
45C-40N 1.448 46H-45C-40N 108 47H-45C-40N-35C 56
46H-45C 1.085 47H-45C-40N 108 48C-45C-40N-35C -67
47H-45C 1.085 48C-45C-40N 117 49H-48C-45C-40N 60
48C-45C 1.528 49H-48C-45C 111 50H-48C-45C-40N -60
49H-48C 1.088 50H-48C-45C 111 510-48C-45C-40N 0
50H-48C 1.088 510-48C-45C 106 52H-510-48C-45C 0
510-48C 1.405 52H-510-48C 110 53C-14C-12C-11C 180
52H-510 0.946 53C-14C-12C 119 54F-53C-14C-12C -41
53C-14C 1.503 54F-53C-14C 112 55F-53C-14C-12C 78
54F-53C 1.325 55F-53C-14C 112 56F-53C-14C-12C 180
55F-53C 1.325 56F-53C-14C 112

56F-53C 1.322
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Figure 2. Infrared spectrum of fluphenazine
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Figure3. 296 cm™' vibration mode
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Figure 4. 89 cm™! vibration mode
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Figure 5. 1346 cm ™! vibration mode
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Figure 6. 1486cm™' vibration mode
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Figure 7. 1497 cm™! vibration mode

7. 1497 cm™ IRENER

DOI: 10.12677/app.2024.1412087 818 IAEE 7B


https://doi.org/10.12677/app.2024.1412087

AR

Figure 8. 1593 cm™! vibration mode
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Figure 9. 3144 cm™! vibration mode
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Figure 10. 3245 cm™! vibration mode
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Figure 11. 3285 cm™! vibration mode
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Figurel2. 3617 cm™' vibration mode
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