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Abstract 

In this modern era of technology, one of the already progressing branches of discovery and development is the research on the 

synthesis of new effective drugs, drugs made from the use of the derivatives of Propanol-2, which are then combined with groups 

of Alcho Oxy, Aryl Oxo, Hydroxy propyl and the different remnants of amino acids, that acts like sample active exchangeable 

groups in these compounds. These compounds attract the attention of the chemistry researchers.  So in recent years compounds are 

developed that can affect the speed of growth of different agricultural seeds. The reaction of Epichlorohydrins and Dichlorohydrin 

of glycerin with some Carbobenzoxyds and phetalil amino acids and also the reaction of Epiclorhydrins and Dichlorohydrin of 

Glycerin with Butyl oxide amino acids are under study. Our country is an agricultural country and the people need such products. 

For this reason specific interest appears to exist for studying the reactions of Epiclorhydrins and Dichlorohydrin of glycerin with 

supporting groups of amino acids.  

Keywords: Epiclorhydrin and Dichlorohydrin of glycerin, Carboxybenzyl oxide and Phtaloyl aminoacids, Butyl oxide 

amino acids, Glycerine, Alanine and Lysine 

________________________________________________________________________________________________________ 

I. RESEARCH GOAL 

Study, analysis and synthesis of derivatives of Epichlorohydrin and Dichlorohydrin of Glycerine with supportive groups of amino 

acids that contain the remnants of Glycerin, Alanine and Lysine. 

II. INTRODUCTION 

Butyl Oxyglycerine, Butyl Oxyalanine and Butyl Oxylysine which are obtained by famous chemical peptidal method, are used as 

raw material. 

Butyl oxide which can easily enter and exit the reaction, is used as a supportive group. Then the condensation reaction of 

supportive group of Glycerin with Epichlorohydrin in 1, 4 Di-Ocsan in 35-40 0C is studied. 

III. METHOD AND MATERIAL  

The condensation reaction of Epichlorohydren with supportive group of Glycerine is made as following: 
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The obtimal product is the 1- Chloro, 3-Butyl Oxyglyceril propanol-2 that make the 83.2 percent of the ultimate product which 

has the  melting point of 76-77   ͦC, the reaction of Epichlorohydrin with the supportive group of Alanine, Lysine happens like 

above. In the study of the reaction of the Oxybutyl amino acid with 1, 3-Di Chloro Propanol 2, it is clear that the reaction happens 

better around the 70-75   ͦC .The reaction of 1, 3 Di Chloro Propanol-2 with Butyl Oxyalanine happens as following: 
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As we can see in the reaction that mentioned above, in the first step we have the formation of the potassium salt of N-Butyl Oxy 

amino acid at the temperature 35-40 0C during one hour and then it’s   condensation with Di-Chlorohydrin of Glycerin happens at 
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the temperature of 70-75 0C, dry Magnesium Oxide is used as water absorbent and the reaction occurs in the presence of a mixer, 

its mixed and done during 4-4.5 hours. 

It is determined that the reaction of Di Chlorohydrin of Glycerin with Amino acid derived N-Oxybutyl in 1,4- Dioxane happens 

in the presence of Potassium hydroxide and the water absorbent, potassium oxide, the obtained final product is 80-85 percent. The 

obtained product is a crystalline, colorless substance which is perfectly dissolved in vinegar, Dioxane, Benzoyl, Water and primary 

alcohols. 

The formation and the structure of the obtained compounds are determined by organic analysis, Infrared spectroscopy (UK) and 

melting temperature are determined and mentioned in the table(1), common Nitrogen is determined by Koldal and the formation 

of Chlor ions are determined by Flugrad methods.  
Table - 1 

N Name of compound Molecular formula Amount of product in % Melting  temperature 0C Rf 

1 1-Chloro,3-ButylOxylysil propanol-2 C14 H26 O5N Cl 84.3 66-67 0.77 

2 1-Chloro,3-Butylalanine propanol-2 C11H20O5Cl 86.1 68-69 0.69 

3 Supportive group of Lysine-OH C11H21O4N 84.3 87-88  

4 Supportive group of Alanine-OH C8H15O4N 86 76-77  

In infrared spectroscopy(UK), the presence of functional groups in the 750-775cm-1 is characterizing the valence vibration of 

C-Cl group , the area 3400cm-1 is characterizing the valence vibration of OH group,  area 1465-2930cm-1 is characterizing the 

valence vibration of(C-H), area 1630cm-1  is characterizing the valence vibration of CO corresponding in the –CO-NH- group.  

On these basis, the result of the above mentioned reactions show the six representatives of Propanol-2 series that were not 

mentioned in the reference, there formation and structure is proofed and explained. 

One of  the necessities of today’s era is the usage of organic compounds in different fields of medicine but the less stability of 

their chemical structure is still a challenging problem that limits there utility. 

The synthetic derivatives of Propanol-2 and Propandiol-1, 2 has well chemical stability and physiologic activity. 

In this research, the possibility of synthesis of some derivatives of Propanol-2 and Propandiol-1, 2 with Methyl ester amino 

acids (Methyl ester amino acids were investigated), some of the derivatives of Propanol-2 have regulatory effects on plants 

development. One of the pointes in this research is the study of the effect of some groups of Methyl and Acyl ether of amino acids 

with Propanol-2 remnant on the growth of plants and boost of their seeds like wheat, pea and others. 

Synthesis of Propanol-2 derived 1-Chloro, 3-Methylene amino acids is obtained from the reaction of Epichlorohydrin with the 

exchanged –C of amino acids in the molar proportion of (1:1) at the temperature of 34-40 0C and during 3-3.5 hours, the product 

is 73.2 grs and 86.7 percent which is obtained conform following equation. 
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The existence of physiologic activity of synthetized compounds is recognized by usage of 0,1%, 0,01%, 0,001% concentrations 

in growing plants. Seeds of different samples are grown in Petri dish in 25c0, before growing, primarily the samples are humidified 

with investigated compound and a control solution for 24 hours, seeds are watered and the amount of destroyed seeds are observed 

for 24 hours, water is used as a control solution, Hybrillin and Indolin acetic acid are used as growth (height) regulators and Maleic 

acid Hydrazide is used as incubator. In the eighth day the height of the samples and the length of the roots of the samples are 

measured. In the table (2) the effect of some derivatives of Propandiol-1,2 and Propanol-2 on the growth and development energy 

of wheat seeds are illustrated. 
Table - 2 

Growth to days by percentage 

Concentration% Studied material No Effects 

Eighth day Fifth day Third day 

68,8+6,5 81,1+4,2 80,0+3,9  H2O 1 

56,0±5,7 

94,6±1,6 

78,0±3,3 

43,3±2,5 

72,3±1,3 

76,3±2,0 

33,3±1,4 

62,3±0,8 

65,3±2,8 

0,001 

0,01 

0,1 

Indolil Acetic acid 2 

90,6±2,6 

96,0±2,3 

88,0±4,6 

96,0±2,3 

82,3±1,8 

85,3±2,8 

0,001 

0,01 

Maleic Acid Hydrazide 

 
3 

89,3±2,6 

98,6±1,4 

87,3±2,6 

77,0±3,2 

80,2±3,8 

62,5±2,6 

0,001 

0,01 
Hibrielin 4 

85,5+2,2 

82,2+1,1 

82,2+2,9 

82,4+6,3 

83,3+3,3 

76,6+1,9 

66,7+6,6 

76,6+4,1 

73,3+1,9 

0,001 

0,01 

0,1 

3- Glycerine Propanediol 1, 2 5 
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63,3+5,9 

75,5+8,3 

71,1+5,8 

77,7+2,9 

86,6+0 

85,5+1,1 

55,5+4,9 

76,6+2,1 

76,6+3,1 

0,001 

0,01 

0,1 

3-Valil Propanediol-1, 2 6 

76,6+4,1 

72,2+3,9 

72,2+2,1 

82,2+2,9 

81,1+1,1 

84,4+1,4 

64,4+4,9 

80,0+1,9 

75,5+11 

0,001 

0,01 

0,1 

3-lysil Propanediol-1, 2 7 

78,9+1,1 

81,1+2,6 

86,6+1,1 

78,9+2,9 

73,3+3,9 

82,2+2,9 

74,4+2,9 

71,1+2,9 

76,6+1,9 

0,001 

0,01 

0,1 

1-Chloro-3-Cyclo-Propanol -2 8 

82,2+1,1 

78,9+1,1 

81,1+1,6 

81,1+1,9 

77,9+1,9 

74,4+3,0 

77,4+2,0 

72,2+1,2 

71,1+1,1 

0,001 

0,01 

0,1 

1-Chloro-3-Alanine ol-2 9 

IV. CONCLUSION AND RECOMMENDATIONS 

The results of the research show the considerable physiological activity of 1-Chloro, 3-Methylene ether Amino acid of Propanol-

2 on the growth energy of seeds of wheat, in concentration of 0.1%, in the third day. After several repetitions, in the presence of 

0.1% concentration the growth will achieve 100%, in the concentration of 0.001% the growth percentage will achieve 96.6%. 

The study of physiological activity of 1-Chloro, 3-Methylene(Ethylene) and Allyl Propanol-2 ether and 1-Chloro ,3-Methyl 

(Ethyl) phenylalanine Propanol-2 shows that the first compound has more regulatory activity on the growth of wheat seeds and its 

activity depends on its concentration, in the concentrations of 0.1% its activity is 1.5 times more comparatively to the control 

material (water) on the wheat seeds, also it has considerable developmental activity on plants. But unlikely, increasing the amount 

of substance on bean seeds comparatively with control material (water), it decreased the growth and development of the plant. 

On this basis the conclusion of this research is that all of the experimented compounds have physiological activity and they 

should be used selectively for the growth and development of different sort of plants. 

REFERENCES 

[1] Almena, A., & Martin, M. (2016). Techno economic analysis of the production of epichlorohydrin from glycerol. Industrial & Engineering Chemistry 

Research, 55, 3226-3238. 

[2] Andrew L.  Ternay, JR ; Contemporary Organic Chemistry Second Edition, Vol.1 ; University of Texas, Arlington, «MIR» 1981. 
[3] Andrew L.  Ternay, JR ; Contemporary Organic Chemistry Second Edition, Vol.2 ; University of Texas, Arlington, «MIR» 1981. 

[4] Ashford, R.D. Ashford's Dictionary of Industrial Chemicals. London, England: Wavelength Publications Ltd., 1994., p. 203 

[5] Bell, B. M., Briggs, J. R., Campbell, R. M., Chambers, S. M., Gaarenstroom, P. D., Hippler, J. G., et al. (2008). Glycerin as a renewable feedstock for 

epichlorohydrin production. the GTE process. CLEAN - Soil, Air, Water, 36(8), 657-661. 

[6] Bower, B. K. (2000). Polyamidoamine/epichlorohydrin resins bearing polyol sidechains as dry strength agents. Washington, DC: U.S.: U.S. Patent No. 

6,165,322. 
[7] Environmental  and  economical  perspectives  of  a  glycerol  biorefinery.  Energy  &  Environmental Science, 

[8] Giri,  A.  K.  (1997).  Genetic  toxicology  of  epichlorohydrin:  A  review  doi:https://doi.org/10.1016/S1383- 5742(96)00042-7 

[9] Hamlet CG (2009). Chloropropanols and their Fatty Acid Esters. In: Bioactive compounds in foods. Gilbert J & Senyuva HZ, editors. Oxford, UK: Blackwell 
Publishing Ltd., pp. 323–357. 

[10] Hamlet CG, Sadd PA. Kinetics of 3-chloropropane-1,2-diol (3-MCPD) degradation in high temperature model systems. Eur Food Res Technol. 2002;215:46–

50. 
[11] Hamlet CG. Analytical methods for the determination of 3-chloro-1,2-propandiol and 2-chloro-1,3-propandiol in hydrolysed vegetable protein, seasonings 

and food products using gas chromatography/ion trap tandem mass spectrometry. Food Addit Contam. 1998;15:451–465. 

[12] Jones AR, Cooper TG. A re-appraisal of the post-testicular action and toxicity of chlorinated antifertility compounds. Int J Androl. 1999;22:130–
138. PMID:10367232. 

[13] Katryniok, B., Kimura, H., Skrzyńska, E., Girardon, J., Fongarland, P., Capron, M., et al. (2011). Selective catalytic oxidation of glycerol: Perspectives for 
high value chemicals. Green Chemistry, 13(8), 1960- 1979. 

[14] Kraft, P., Gilbeau, P., Gosselin, B., & Claessens, S. (2005). Wo2005054167 (a1) - process for producing dichloropropanol from glycerol, the glycerol coming 

eventually from the conversion of animal fats in the manufacture of biodiesel WO2004EP53008 20041118. 
[15] Kubicek, P., Sladek, P., & Buricova, I. (2009). (U.S. Patent No. 7,473,809. ed.). Washington, DC: Google Patents. 

[16] Lari,  G.  M.,  Pastore,  G.,  Haus,  M.,  Ding,  Y.,  Papadokonstantakis,  S.,  Mondelli,  C.,  et  al.  (2018). 

[17] Lari, G. M., Pastore, G., Mondelli, C., & Pérez-Ramírez, J. (2018). Towards sustainable manufacture of epichlorohydrin from glycerol using hydrotalcite-
derived basic oxides. Green Chemistry, 20(1), 148- 159. 

[18] Lewis, R.J., Sr (Ed.). Hawley's Condensed Chemical Dictionary. 12th ed. New York, NY: Van Nostrand Rheinhold Co., 1993, p.267 

[19] Liu GYT, Richey WF, Betso JE (2005). Chlorohydrins. In: Ullmann's Encyclopedia of Industrial Chemistry. Weinheim, Germany: Wiley-VCH Verlag GmbH 
& Co. KGaA. 

[20] Merck Index (2010). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals (14th Edition -Version 14.6). Whitehouse Station, NJ: Merck 

& Co., Inc. 
[21] Pembere AM, Yang M, & Luo Z. (2017). Small gold clusters catalyzing the conversion of glycerol to epichlorohydrin. Physical Chemistry Chemical Physics 

: PCCP, 19(38), 25840-25845. 

[22] Plantinga WJ, van Toorn WG, van der Stegen GHD. Determination of 3-Chloropropane-1,2-Diol in Liquid Hydrolyzed Vegetable Proteins by Capillary Gas-
Chromatography with Flame Ionization Detection. J Chromatogr A. 1991;555:311–314. 

[23] Rétho C, Blanchard F. Determination of 3-chloropropane-1,2-diol as its 1,3-dioxolane derivative at the microg kg-1 level: application to a wide range of 

foods. Food Addit Contam. 2005;22:1189–1197. PMID:16356881.  
[24] Santacesaria, E., Tesser, R., Di Serio, M., Casale, L., & Verde, D. (2009). New process for producing epichlorohydrin via glycerol chlorination. Industrial & 

Engineering Chemistry Research, 49(3), 964- 970. 

[25] SciFinder (2010). SciFinder Databases: Registry, Chemcats. American Chemical Society. 



Study and Analysis the Condensation of Derivatives of Epiclorhydrin and Dichlorohydrin of Glycerin with Butyl Oxide Amino Acids  
(IJSTE/ Volume 6 / Issue 1 / 008) 

 

 All rights reserved by www.ijste.org 
 

41 

[26] Straathof, Adrie JJ;  Bampouli, Ariana. (2017).  Potential of commodity chemicals to become bio-based according to maximum yields and petrochemical 

prices. Biofuels, Bioproducts and Biorefining, 11, 5, 798-810, Wiley Online Library 
[27] Sun Y et al; pp. 289-325 in Bioprocessing of Renewable Resources to Commodity Bioproducts. 1,3-Propanediol. Bisaria VS, Kondo A, eds., New York, 

NY:John Wiley & Sons (2014) 

[28] Tan, H. W., Abdul Aziz, A. R., & Aroua, M. K. (2013). Glycerol production and its applications as a raw material: A review doi: 
https://doi.org/10.1016/j.rser.2013.06.035 

[29] Wang, L., Liu, Y., Xie, W., Zhang, H., Wu, H., Jiang, Y., et al. (2007). Highly efficient and selective production of epichlorohydrin through epoxidation of 

allyl chloride with hydrogen peroxide over ti- MWW  catalysts  doi:https://doi.org/10.1016/j.jcat.2006.12.003 
[30] Wang, M., Zhou, J., Mao, G., & Zheng, X. (2012). Synthesis of TS-1 from an inorganic reactant system and its catalytic properties for allyl chloride 

epoxidation. Industrial & Engineering Chemistry Research, 51(39),  12730-12738. 

[31] Wang, S., Wong, D. S., Jang, S., & Huang, S. (2017). Novel plant-wide process design for producing dichlorohydrin  by  glycerol  hydrochlorination  
doi:https://doi.org/10.1016/j.jtice.2016.05.055 

[32] Wittmann R. Bestimmung von Dichlorpropanolen und Monochlorpropandiolen in Würzen und würzehaltigen Lebensmitteln. Z Lebensm Unters 

Forsch. 1991;193:224–229 
[33] А.  А.  Петров, Х. В. Бальян, Т. Трощенко; Органическая Химия Учебник Для Вузов, Санкт-Петербург, «Иван Федоров», 2003. 

[34] А.  И.  Артеменко; Органическау Химиу, Москва, Высщая школа 2008 

[35] Беккер Г. ; Введение в электронную теорию органических реакций. . -М.:Мир, 1977. 
[36] В.  Л.  Белоьородов,  С. Э. Зурабян,  А. П. Лузин,  Н. А. Тюкавкина; Органическая Химия, ООО «Дрофа», 2002. 

[37] В. Н. Лисицын;  Химия и Технология Промежуточных Продуктов, Москва•ХИМИЯ• 1987.  


