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Abstract

4,4-diphenylbutyronitrile is a crucial raw material for synthesizing H1 receptor agonist Histaprodifens.
Despite its simple chemical structure, the synthesis process requires either expensive raw materials
or harsh reaction conditions when using cheaper alternatives. To improve the synthesis of
4,4-diphenylbutyronitrile, we utilized quantum chemistry calculations to determine the chemical
reactivity index and guide experimental operations while using cost-effective starting materials. In
this study, we employed an indirect method based on traditional alkane hydrogen extraction reactions
with metal potassium on diphenylmethane. Specifically, tetramethyl ethylenediamine was used as a
starting material and combined with n-butyllithium to form N,N,N',N'-tetramethylethylenediamine
lithium salt before reacting with diphenylmethane to produce diphenylmethane lithium salt. Finally,
3-bromopropionitrile was added to complete the preparation of 4,4-diphenylbutyronitrile. The re-
sults showed that this mild reaction-n condition utilizing easily obtainable raw materials had low
costs and environmental impact while achieving a total yield of up to 80%. Furthermore, our ex-
periment demonstrated that analyzing the entire reaction process through quantum chemical reac-
tivity index could successfully guide operational procedures.
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Figure 1. The chemical structure of 4,4-diphenylbutyronitrile
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Figure 2. The main feedstock utilized is 3,3-diphenylbromopropane in the reaction
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Figure 3. The photochemical cyanomethylation of stilbenes
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Figure 4. A classical method for the synthesis of 4,4-diphenylnitrile from diphenylmethane
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Figure 5. The main by-product
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Figure 6. The compound brominated acrylonitrile yields 3-bromopropionitrile
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Table 1. Dosage and yield of 4,4-diphenylbutyronitrile reactants
TLAAZEETRERNYIRER =%

JFR (A& eq) N
e . . 474_:%:%“]—‘5%#%
e L IET 54 VSR, IR
1.0 eq 1.0 eq 1.0 eq 1.0 eq 45%
1.0 eq 1.0 eq 1.1eq 1.0 eq 44%
1.0 eq 1.0 eq 1.2 eq 1.0 eq 40%
1.2 eq 1.0 eq 1.0 eq 1.0 eq 72%
1.2 eq 1.0 eq 1.1eq 1.0 eq 76%
1.2 eq 1.0 eq 1.2 eq 1.0 eq 79%
1.5eq 1.0 eq 1.0 eq 1.0 eq 70%
1.5¢eq 1.0 eq 1.1eq 1.0 eq 73%
1.5eq 1.0 eq 1.2eq 1.0 eq 78%
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Figure Al. '"HNMR of 4,4-Diphenylbutyronitrile
Al.44-Z—FKT B589 '"HNMR
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Figure A2. HRMS of 4,4-Diphenylbutyronitrile
B A2.4,4-ZKT B&#9 HRMS

DOI: 10.12677/cc.2024.81001 11 Hb b


https://doi.org/10.12677/cc.2024.81001

	应用量子化学反应性指数分析4,4-二苯丁腈的合成
	摘  要
	关键词
	Analyzing the Synthesis of 4,4-Diphenylbutyronitrile by Quantum Chemical Reactivity Index
	Abstract
	Keywords
	1. 引言
	1.1. 合成路线
	1.2. 新合成路线

	2. 量子化学计算反应性指数的获取及分析
	2.1. 反应性指数的获取
	2.2. 计算结果分析

	3. 实验部分
	3.1. 实验仪器及试剂
	3.1.1. 实验仪器
	3.1.2. 实验试剂

	3.2. 实验步骤
	3.2.1. 二苯基锂盐的合成
	3.2.2. 4,4-二苯丁腈的合成

	3.3. 结果与讨论

	4. 小结
	参考文献
	附  录

