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Using response surface methodology to optimize preparation of
3-bromobutyl-5,5-dimethyhydantoin
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Abstract; 3-bromobutyl-5, 5-dimethyl-hydantoin ( BBDMH) is prepared using 5, 5-dimethyl-hydantoin ( DMH)
and 1,4-dibromobutane as raw materials.The product is separated and purified by column chromatography method and is
tracked by thin layer chromatography method. The gained BBDMH are characterized by Fourier transform infrared
spectroscopy ( FTIR) , H-nuclear magnetic resonance spectrum ('HNMR ), C-nuclear magnetic resonances spectrum
(PCNMR) ,X-ray diffraction (XRD) and elemental analysis.In addition, the effects of kinds of acid binding agent,
reaction temperature , the molar ratio of 1, 4-dibromobutane to DMH, and reaction time on the yield of BBDMH are
investigated. Furthermore ,on the basis of single factor experiment, the synthetic process is optimized by using the Box-
Behnken experiment design principle in the response surface methodology.The optimal conditions for the preparation of
BBDMH are as follows : anhydrous potassium carbonate is used as the acid blinding agent and its mass ratio to DMH is 4:
1, the reaction temperature is at 50°C , the molar ratio of 1,4-dibromobutane to DMH is 2. 67 :1,and the reaction time is 4
h.Under these optimal conditions, the yield rate of BBDMH reaches 92. 89% ,which is very close to the predictive result
of the regression model with the relative error value of 0. 25%.
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