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Abstract

In this paper, the mechanism of Michael addition and Dieckmann condensation in the synthesis of
phenethylpiperidone and the activity reaction of Schiff base from phenethylpiperidone were elu-
cidated by the net electrophilic index and Wiberg bond level calculated by quantum chemistry. It
has certain theoretical significance.
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Figure 1. Michael addition reaction
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Figure 2. Methyl acrylate molecular model and its net electrophilicity index Aew;
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Figure 3. Dieckmann condensation reaction
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Table 1. The reactivity index results calculated by quantum chemistry for methyl acrylate

= 1. AGRPREETUFERNMERHEER

TS & ¢' e 5 S Aw;
1C —0.34332 —0.69395 —0.08197 0.35063 0.26135 0.00762
2C —0.32815 —0.47258 —0.061 0.14443 0.26715 —0.01047
3H 0.2319 0.20163 0.258 0.03027 0.0261 0.00036
4H 0.22314 0.18238 0.26172 0.04076 0.03858 0.00019
SH 0.25117 0.20586 0.29094 0.04531 0.03977 0.00047
6C 0.77467 0.64896 0.69979 0.12571 —0.07488 0.01711
70 —0.59953 —0.75538 —0.48657 0.15585 0.11296 0.00366
80 —0.56308 —0.60194 —0.3845 0.03886 0.17858 —-0.01192
9C —0.30353 —0.29683 —0.31367 —0.0067 —0.01014 0.00029
10H 0.21898 0.18846 0.25907 0.03052 0.04009 —0.00082
11H 0.21888 0.19669 0.2791 0.02219 0.06022 —0.00324
12H 0.21888 0.19669 0.2791 0.02219 0.06022 —0.00324
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Figure 4. N,N-double (-methyl propionate) phenylethylamine molecule model and its net electrophilicity index A,
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Figure 5. Schiff base formation reaction mechanism

5. KRB R MALIE

Table 2. N,N-double (f-methyl propionate) phenylethylamine molecule Wiberg key level
% 2. NN-W(B-RER PR K 2 EHI 5 F Wiberg ##4% 3%

=57 Wiberg 2% b4 Wiberg $#4% b4 Wiberg 2%
1C-7H 0.926 22C-23H 0.9462 36C-38H 0.9261
2C-8H 0.9252 22C-24H 0.9434 39C-40H 0.9049
4C-9H 0.9252 22C-25H 0.9465 39C-41H 0.9194
5C-10H 0.9259 29C-30H 0.9491 33C-34H 0.9176
6C-11H 0.9255 29C-31H 0.9491 33C-35H 0.9252
12C-13H 0.9213 29C-32H 0.9491 42C-43H 0.9034
12C-14H 0.9222 33C-34H 0.9176 42C-44H 0.9062
15C-16H 0.928 33C-35H 0.9252
15C-17H 0.9266 36C-37TH 0.9220
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Table 3. The reactivity index results calculated by quantum chemistry for N,N-double($-methyl propionate) phenylethylamine
= 3. NN-W(B-RE PR X CRREFHE RN MERBITHEER

TS e e e A A Aoy
1C ~0.19674 ~0.24419 ~0.17894 0.04745 0.01780 0.00264
2C -0.20613 ~0.23403 -0.17879 0.02790 0.02734 0.00005
3C ~0.03065 ~0.00503 ~0.00392 —0.02562 0.02673 ~0.00466
4c ~0.20685 -0.25618 -0.17756 0.04933 0.02929 0.00178
5C ~0.19696 -0.22330 -0.18178 0.02634 0.01518 0.00099
6C -0.21193 -0.22816 -0.12178 0.01623 0.09015 ~0.00658
7H 0.20562 0.18917 0.22812 0.01645 0.02250 ~0.00054
8H 0.20241 0.19637 0.21515 0.00604 0.01274 ~0.00060
9H 0.20246 0.19614 0.21473 0.00632 0.01227 ~0.00053
10H 0.20574 0.18889 0.22818 0.01685 0.02244 ~0.00050
11H 0.20642 0.18824 0.22728 0.01818 0.02086 ~0.00024
12C ~0.42085 -0.42417 ~0.40368 0.00332 0.01717 -0.00123
13H 0.20632 0.20435 0.22713 0.00197 0.02081 -0.00168
14H 0.20555 0.20180 0.22721 0.00375 0.02166 ~0.00159
15C ~0.15240 -0.14906 ~0.18596 -0.00334 -0.03356 0.00269
16H 0.18893 0.18824 0.22065 0.00069 0.03172 -0.00276
17H 0.19494 0.18384 0.23009 0.01110 0.03515 -0.00214
18N ~0.57440 ~0.54290 -0.22189 -0.03153 0.35250 ~0.03420
19C 0.81226 0.60038 0.80982 0.21188 ~0.00244 0.01908

200 —0.57145 -0.6928 —0.54272 0.12135 0.02873 0.00825
210 ~0.55180 -0.57134 -0.52827 0.01959 0.02348 -0.00035
22C -0.21364 -0.20901 -0.21947 ~0.00463 ~0.00583 0.00011
23H 0.17450 0.15765 0.17668 0.01685 0.00218 0.00131
24H 0.19870 0.16917 0.21698 0.02953 0.01828 0.00100
25H 0.17313 0.15308 0.17242 0.02005 ~0.00071 0.00185
26C 0.81287 0.72585 0.80193 0.08702 ~0.01094 0.00872
270 ~0.59375 ~0.65969 —0.54692 0.06594 0.04683 0.00170
280 ~0.56436 ~0.60526 -0.56112 0.04090 0.00324 0.00335
29C -0.21693 -0.21952 -0.21865 0.00259 -0.00172 0.00038
30H 0.18627 0.15706 0.19580 0.02921 0.00953 0.00175
31H 0.18693 0.16407 0.19312 0.02286 0.00619 0.00148
32H 0.18714 0.18218 0.19826 0.00496 0.01112 ~0.00055
33C -0.17043 ~0.34840 ~0.20906 0.17797 ~0.03863 0.01929
34H 0.18817 0.22453 0.24263 -0.03636 0.05446 ~0.00809
35H 0.20835 0.30511 0.23548 ~0.09676 0.02713 -0.01103
36C -0.16262 -0.19372 ~0.19999 0.03110 ~0.03737 0.00610
37H 0.17557 0.17195 0.23219 0.00362 0.05662 ~0.00472
38H 0.20569 0.20152 0.22708 0.00417 0.02139 -0.00153
39C —0.47520 ~0.48150 —0.47566 0.0063 ~0.00046 0.00060
40H 0.22785 0.20680 0.23949 0.02105 0.01164 0.00084
41H 0.22010 0.23260 0.23350 ~0.01249 0.01334 ~0.00230
42C -0.50527 ~0.50058 -0.50308 ~0.00469 0.00219 ~0.00061
43H 0.22712 0.20460 0.23871 0.02252 0.01159 0.00097
44H 0.21926 0.19522 0.22663 0.02404 0.00737 0.148
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Table 4. 1-phenylpiperidone quantum chemistry reactivity index

4. -RENRIEHE FHF R M MEER

s ) e, e e A S Aoy,
1C —0.22395 —0.24848 -0.2166 0.02453 0.00735 0.01708
2C ~0.23696 —0.35346 -0.21373 0.1165 0.02323 0.09272
3C —0.03847 —0.04842 0.00395 0.00995 0.04242 -0.03228
4C ~0.23696 ~0.35346 -0.21373 0.1165 0.02323 0.09272
5C -0.22395 —0.24848 -0.2166 0.02453 0.00735 0.01708
6C —0.24806 ~0.26025 -0.15101 0.01219 0.09705 —0.08436
7H 0.23703 0.22416 0.26831 0.01287 0.03128 -0.01830
8H 0.23151 0.22316 0.25308 0.00835 0.02157 -0.01314
9H 0.23151 022316 0.25308 0.00835 0.02157 -0.01314
10H 0.23703 0.22416 0.26831 0.01287 0.03128 -0.01830
11H 0.23757 0.22069 0.26766 0.01688 0.03009 -0.01313
12C —0.44737 —0.60866 —0.4896 0.16129 —0.04223 0.20233
13H 0.23230 0.22423 0.27429 0.00807 0.04199 -0.03372
14H 0.2323 0.22423 0.27429 0.00807 0.04199 -0.03372
15C -0.18877 —0.26613 ~0.27704 0.07736 ~0.08827 0.16466
16H 0.21254 0.20488 027122 0.00766 0.05868 -0.05072
17H 0.21254 0.20488 027122 0.00766 0.05868 -0.05072
18C -0.1998 -0.2952 -0.2975 0.09542 -0.09774 0.19203
19C ~0.19979 ~0.29521 -0.29753 0.09542 —0.09774 0.19203
20C —0.54059 —0.56467 —0.57534 0.02408 —0.03475 0.05849
21H 0.19488 0.18244 0.27889 0.01244 0.08401 -0.07115
22H 0.22962 0.22107 0.27396 0.00855 0.04434 —0.03558
23C —0.54059 —0.56467 —0.57534 0.02408 —0.03475 0.05849
24H 0.19488 0.18244 0.27889 0.01244 0.08401 -0.07115
25H 0.22962 0.22107 0.27396 0.00855 0.04434 —0.03558
26C 0.68611 0.68641 0.56992 -0.0003 -0.11619 0.11521
27H 0.25152 0.23853 0.29622 0.01299 0.0447 —0.03152
28H 0.24829 0.24318 0.27965 0.00511 0.03136 —0.02610
29H 0.25152 0.23853 0.29622 0.01299 0.0447 —0.03152
30H 0.24829 0.24318 0.27965 0.00511 0.03136 —0.02610
31N —0.63416 —0.65091 -0.21263 0.01675 0.42153 —0.40241
320 ~0.63965 —0.67234 —0.4961 0.03269 0.14355 -0.11021
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Table 5. The aniline quantum chemistry reactivity index

=5 ARETUERNMER

iy e € e e A A Aw;
1C —0.22539 —0.25779 —-0.21231 0.0324 0.01308 0.00089
2C —0.29085 —0.43214 —0.19596 0.14129 0.09489 0.00215
3C 0.15639 0.00562 0.21339 0.15077 0.057 0.00434
4C —0.29085 —0.43208 —0.19594 0.14123 0.09491 0.00214
5C —0.22539 —0.25779 —0.21232 0.0324 0.01307 0.00089
6C —0.28667 -0.31712 —0.08419 0.03045 0.20248 —0.00796
TH 0.24409 0.21654 0.28948 0.02755 0.04539 —0.00083
8H 0.23681 0.20578 0.27773 0.03103 0.04092 —0.00046
9H 0.23681 0.20579 0.27774 0.03102 0.04093 —0.00046
10H 0.24409 0.21654 0.28948 0.02755 0.04539 —0.00083
11H 0.24422 0.21004 0.285 0.03418 0.04078 —0.00031
12N —0.872 —1.0706 —0.64006 0.1986 0.23194 —0.00154
13H 0.41438 0.3536 0.45399 0.06078 0.03961 0.00098
14H 0.41437 0.35361 0.45398 0.06076 0.03961 0.00098
Table 6. The 2-fluaniline quantum chemical reactivity index
Fo.2-AARETUFRMMIE
RIS ‘ g ¢ A A Ao;
1C —0.23927 —0.30085 —0.20371 0.06158 0.03556 0.00126
2C —0.27887 —0.47852 —0.20787 0.19965 0.071 0.00623
3C 0.10114 —0.04885 0.16103 0.14999 0.05989 0.00436
4C 0.36214 0.32272 0.45859 0.03942 0.09645 —0.00276
5C —0.2882 —0.37951 —0.28189 0.09131 0.00631 0.00412
6C —0.27082 —0.24774 —0.08335 —0.02308 0.18747 —0.01020
7H 0.24787 0.22018 0.2928 0.02769 0.04493 —0.00083
8H 0.24162 0.22043 0.28368 0.02119 0.04206 —0.00101
9H 0.25938 0.23513 0.30471 0.02425 0.04533 —0.00102
10H 0.24833 0.21187 0.28977 0.03646 0.04144 —0.00024
1IN —0.86948 —1.08616 —0.63305 0.21668 0.23643 —0.00096
12H 0.43012 0.3781 0.46589 0.05202 0.03577 0.00079
13H 0.41787 0.33267 0.45835 0.0852 0.04048 0.00217
14F —0.36181 —0.37842 —0.30496 0.01661 0.05685 —0.00195
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https://doi.org/10.12677/cc.2018.23014

Wi &%

-0.11021

Figure 6. 1-phenylethylpiperidone molecular model and net affinity index
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Figure 7. Aniline and 2-fluoroaniline molecular model and net affinity index Aw;
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