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Grey Correlation Degree Analysis on Influencing Factors of Yield

for 4-tert-Butylphenylboronic Acid Preparation
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Abstract: The influencing factors of 4-tert-Butylphenylboronic acid preparation are analyzed with the Grey Correlation Degree
method. The analysis showed the order of influencing factors as follows : reaction temperature > reaction time > reactants molar ratio. A
optimized process for preparation was thus obtained as follows: the reactants molar ratio of the trimethyl borate to 1-bromo-4-tert-
butylbenzene is 1.4:1, the temperature is at -20 ‘C, and the reaction time 160 min. The outcome of Mass spectra , nuclear magnetic resonance
spectroscopy and infrared spectra superficial characteristics and target outcome structure were consistent.
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Table 1 The experimental data of the influencing

factors of preparation and yields

Gi's T % PGy, W /T BAE x /min

1 55.60 1.500 =50 140
2 55.40 1.000 =20 140
3 50.50 1.000 =30 140
4 36.90 1.500 =30 140
5 46.20 1.500 =20 140
6 46.50 0.667 =20 140
7 47.80 0.667 =20 110
8 38.90 0.667 =30 140
9 55.10 0.667 =50 140
10 49.24 0.667 =10 100
11 51.20 0.500 =50 100
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Table2 The dimensionless data from the data of Table 1

éﬁ % X, X, X, X,
1 1.0000 1.0000 1.0000 1.0000
2 0.996 4 0.6667 0.4000 1.0000
3 0.908 3 0.6667 0.6000 1.0000
4 0.6637 1.0000 0.6000 1.0000
5 0.8309 1.0000 0.4000 1.0000
6 0.836 3 0.4447 0.4000 1.0000
7 0.8597 0.4447 0.4000 0.7857
8 0.6996 0.4447 0.6000 1.0000
9 0.9910 0.4447 1.0000 1.0000
10 0.8856 0.4447 0.2000 0.7143
11 0.9209 0.3333 1.0000 0.7143
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Table 3 The absolute difference between each
comparison series and reference series

K Ay A Ak | K Ak Ak Dk
1 0.0000 0.0000 0.0000 || 7 0.4150 0.459 7 0.074 0
203297 0.5964 0.0036 | 8 0.2549 0.099 6 0.300 4
3 0.2416 0.3083 0.0917 | 9 0.5463 0.009 0 0.009 0
4 03363 0.0637 03363 || 10 0.440 9 0.6856 0.1713
5 0.1691 0.4309 0.1691 || 11 0.587 6 0.079 1 0.206 6
6 0.3916 0.4363 0.163 7
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Table 4 The Correlation coefficients and Correlation
degrees between each comparison series and reference series

K x(k) x,(k) x,(k) K x/(k) x,(k) x,(k)

1.000 0 1.000 0 1.000 0 7 05861 0.598 6 0.819 6
0.640 6 0.534 8 0.989 4 8 0.697 4 0.8732 0.528 2
0.708 6 0.689 8 0.785 7 9 05182 09870 0.9739
0.636 0 0.915 0 0.500 0 10 0.571 3 0.500 0 0.662 5
0.776 5 0.614 1 0.665 4 11 0.5000 0.896 6 0.619 5
0.600 1 0.611 1 0.672 6 g 0.6577 0.7473 0.747 0
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