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Abstract

Based on the research of molecular structure and spectrum of morphine based on density func-
tional theory, this topic uses 6-311+G* to optimize the geometric configuration of morphine mo-
lecules, and obtains Raman spectrum of morphine drugs through frequency calculation. On this
basis, it uses gauss view software to analyze the vibration mode of molecules in detail, discusses
the difference between theoretical Raman spectrum of morphine molecules and actual Raman
spectrum of detection, and the conclusion provides theoretical basis for the actual detection of
morphine molecules, so as to achieve the purpose of monitoring and monitoring morphine drugs.
The research results provide a theoretical basis for the rapid detection of morphine and other
drugs in the future.
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Table 1. The bond length angle of morphine

= 1. BHS FEMRLERRKAER

i’ ESN 2 ESN £ FEC) i FEC)

Ci-C, 1.4019 Hxn-Cy 1.0854 C1-Cy-GC; 116.8499 Cs-C1-Ha 120.0861
Cy-Cs 1.3899 Ha;-Cs 1.0861 Cy-C3-Cy 120.4677 C;-Ce-Hoz 118.7272
Cs-Cy 1.3813 Ha4-Cs 1.0988 C3-Cy-Cs 123.5575 C;7-Cg-Hay 106.6950
C4-Cs 1.3851 Has-Co 1.0933 C,-C-C¢ 121.7634 Cs-Co-Hps 108.7889
Ce-C 1.3996 Ha6-Cio 1.0946 C;3-C4-C 109.5468 Cs-Cio-Hae 111.0920
Cr-Cy 1.4932 Hy-Cio 1.0949 C4-Cr-Cyg 104.2590 Cs-Cio-Hay 107.7405
Cs-Cs 1.5519 Hxs-Ciy 1.0906 C7-Cs-Co 106.4158 C7-Ci1-Has 111.9703
Cy-Cg 1.5426 Hyo-C12 1.1009 C4-Cs-Cyo 118.4315 C11-Ci2-Hyo 107.7938
C10-Cs 1.5241 H30-C13 1.0855 C4-C-Cyy 102.3427 C12-Ci3-Hzo 116.9572
Ci-Cy 1.5483 H31-Ci4 1.0858 Cs-C1-C2 112.1776 Ci3-Cls-Hs, 121.9278
Cp-Cny 1.5397 H3-Cis 1.0947 C1-Ci-Cis 109.6397 C;7-Ci5-Hz, 107.9181
Ci3-Ciz 1.5147 Hs3-Cis 1.0946 Ci-Ci3-Ciy 120.1936 C7-Cis5-Hs; 109.3682
Cis-Ci3 1.3382 H34-Cis 1.0938 C4-C7-Cys 115.2729 Ci5-Ci6-Hag 109.4590
Ci5-C 1.5462 Hi5-Cis 1.1045 C7-Ci5-Cie 113.5587 Ci5-Ci6-Hss 110.3450
Ci6-Cis 1.5255 Hsz6-Cis 1.0927 Ci5-Ci6-Ni7 110.4942 C,7-Cis-Hse 109.8741
N17-Cie 1.4625 H37-Cig 1.0930 Ci6-N17-Cig 112.3009 Cy7-Cis-Hzy 109.3784
Cis-Nyy 1.4569 Hss-Cig 1.1032 C1-C2-Op9 119.6749 C17-Cis-Hsg 113.8972
0,9-C, 1.3729 H3o-Cyo 0.9667 Ci1-C12-Oy0 112.1417 C,-Cio-Hzo 109.9483
020-C12 1.4290 Hao-Cao 0.9657 C5-C3-02y 126.0735 C12-Cy0-Hao 108.7627
0,1-Cs 1.3784
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Figure 1. Optimized structure of morphine
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Table 2. Raman spectra of morphine by calculated theory
7= 2. BEERIRIRLTHE R 85N

5 RS EnA=L)id 5 LIES EnA=Li )i 5 kS ALY
1 60.3500 12117 39 826.0100 4.9228 77 1364.7300 50.2266
2 70.3000 4.3940 40 866.0200 6.4782 78 1374.0800 5.8061
3 119.2700 1.6389 41 889.2100 4.9100 79 1379.4800 4.7955
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Continued
4 24.5300 2.1738 42 930.6200 6.4092 80 1386.1600 99171
5 154.3400 1.4350 43 934.9700 1.7996 81 1390.3100 3.9705
6 204.9300 0.6451 44 940.8400 6.1292 82 1397.8900 4.9966
7 220.5900 1.3770 45 949.8500 5.3861 83 1422.5600 5.0299
8 232.5700 1.8183 46 968.9500 7.0520 84 1428.7600 12.5721
9 256.1800 2.6353 47 973.3200 5.4839 85 1469.1000 5.4270
10 266.0200 1.8897 48 985.0300 11.6888 86 1472.6400 29.8556
11 273.1200 0.6351 49 998.8600 4.9075 87 1484.3400 19.5428
12 278.2100 0.8878 50 1033.2800 9.6459 88 1488.3000 14.2183
13 291.2400 13.3833 51 1039.6300 10.7652 89 1495.1000 25.5821
14 310.3000 0.2509 52 1057.0000 8.6311 90 1515.6700 6.7944
15 334.9700 1.0851 53 1072.1000 1.9649 91 1524.5700 27.7357
16 338.7400 1.7944 54 1099.5400 6.8865 92 1530.3900 4.2549
17 348.8100 7.4005 55 1104.4600 5.6634 93 1643.9900 40.1762
18 370.5700 5.7359 56 1107.4300 16.5860 94 1661.5700 112.0594
19 393.7700 4.5521 57 1131.7900 13.1152 95 1663.9500 125.5568
20 402.7700 11.0858 58 1140.1000 15.8174 96 2928.6000 134.8562
21 444.5000 1.3681 59 1154.1100 6.8905 97 2938.7800 418.0266
22 472.4600 3.3446 60 1167.7800 2.7835 98 2972.5000 280.6116
23 499.4200 16.6009 61 1172.9400 2.8536 99 2989.1600 87.7172
24 506.8900 1.2771 62 1177.8800 15.6550 100 3032.8900 202.5507
25 528.2900 5.7865 63 1191.8700 51.0478 101 3034.2200 325.5334
26 556.9700 1.8476 64 1221.8800 14.1844 102 3054.9800 94.6492
27 564.1900 2.9042 65 1227.7100 3.8091 103 3055.6400 298.0908
28 589.9000 3.4822 66 1232.8300 12.7519 104 3060.1600 328.6021
29 621.4200 5.0972 67 1235.0400 8.5108 105 3065.0900 570.9544
30 631.0200 30.7310 68 1254.9500 20.4848 106 3073.7900 190.4121
31 644.7900 25.5573 69 1264.9300 16.7061 107 3098.2700 186.9611
32 657.2700 4.2308 70 1291.2400 5.2115 108 3099.0600 248.3704
33 711.0600 7.4269 71 1299.4100 4.0453 109 3162.8000 195.9042
34 715.3500 8.9798 72 1314.0000 17.9887 110 3163.5300 171.7105
35 745.8700 15.2740 73 1323.3700 32.3042 111 3182.5800 398.5358
36 758.9400 7.1007 74 1340.4400 4.0895 112 3184.3000 522.6912
37 773.3200 5.5753 75 1351.7800 20.1701 113 3765.7300 178.9670
38 808.0400 7.1878 76 1356.1100 25.1495 114 3777.7000 174.8334
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Figure 2. Theoretical calculation of Raman spectra of morphine (ethanol solution)
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Figure 3. Measured Raman spectra of morphine (ethanol solution)
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Table 3. Relationship between measured Raman spectra of morphine and theoretical values

7 3. BHEEIEL H HR SR ST SRR LR

SERL G SE 2Ot R PR pup e ihrien i EnA=F B (h roa g a A=Y E D i
355.5 12863 IR SRR, CH, R4 348.81 7.4005
4383 5950 IR, TH P 444.50 1.3681
472.3 7731 C1205 I A REFE 472.46 3.3446
528.0 16216 Ci3Ca TSN 528.29 5.7865
575.0 4839 R AES 589.9 3.4822
624.2 34694 RIS FRAS T 621.42 5.0972
702.4 4558 Ci3Hso AMRESR 711.06 7.4269
755.5 8996 CioHa6,C1oHo7 THI P #2125 758.94 7.1007
839.2 22346 CisHas, CisHa T FEHE 826.01 4.9228
946.6 8275 CoCro I A4 949.85 5.3861
1024.2 5162 Cis, Ci_L. CH, T 4 F242 1033.28 9.6459
1061.2 3882 C12Ci THI N R4 1057.00 8.6311
1117.3 2672 CiC, T A4 1107.43 16.5860
1172.7 2641 CiHxCoHos T A 1215 1172.94 2.8536
1217.8 13615 Cis b CH, THIAME#E 1221.88 14.1844
1241.4 14064 CioHyo [ A REAR 1235.04 8.5108
1306.6 22145 CsHoss CisHss THIAMRE 1314.00 17.9887
1368.4 20466 CoCo MAMESE 1364.73 50.2266
1447.0 11591 CioHags OnH,0 [HiFMEE 1428.76 12.5721
1610.0 22795 FRIRTH P S B A 4 1643.99 40.1762
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