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 Oximes are compounds with synthetic applications. The most important application of 

these compounds is in medical chemistry. These compounds are considered as the 

important intermediates in organic chemistry and are applied in producing amines, 
amides and lactams. These agent groups have various medical and biological features 

and wide applications in the biosynthetic process, medication and color production in 

the industry. Chiral cyanohydrins are one of the chemical compounds which are used as 
the basic compound in most of the asymmetrical synthesis. In this research, at  first  the 

compound 4-t-butyl-2-(N-piperidinomethyl)cyclohexanone (I, figurer 1) was 

synthesized from 4-t-butyl cyclohexanone and paraformaldehyde following the 
reference 1. Then,this compound (I, figurer 1) was changed to oxime (II,  figure 1) and 

cyanohydrin (III,  figure 1)  by using the hydroxyl amine hydrochloride, sodium acetate 

and sodium bisulfite, potassium cyanide (II, figurer 3). 
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INTRODUCTION 

 

 Oxime compounds have many uses and application in medication. For example, these compounds can be 

used as antidote for the nerve agents. Oximes can be used as an intermediate in producing the caprolactam 

which is the basic compound in the synthesis of nylon 6. Oximes can be produced through the interaction 

between the nitrites and the compounds having one-atom acid hydrogen. The reaction of sodium nitrite and 

ethyl acetoacetate in acetic acid and also the reaction of ethyl nitrite and methyl ethyl ketone in hydrochloric 

acid are among these reactions. Another method for synthesis the oximes is to produce oximes from the 

condensation of one aldehyde or ketone with hydroxyl amine. In this research, the active optical oxime was 

produced through this  method.  

 Cyanohydrins are important compounds in the process of intoxicating the cyanides. Cyanohydrins such as 

2,3-dihydroxy propionitrile increase the growth of the plants. Amination the cyanohydrin with ammonia or other 

amines causes production of alpha-amino-nitriles which are widely used for synthesizing the alpha amino acids. 

Increasing the efficiency of alpha-amino-nitriles is due to the participation of alpha hydroxyl nitriles or 

cyanohydrins in the reaction. Chiral cyanohydrin is used as the primary compounds in many of the asymmetric 

synthesises. The stereoselective  methods for obtaining alpha amino nitriles have always been considered. So the 

reaction of chiral cyanohydrins with ammonia or amines has been considered in most cases. For the first time, 

cyanohydrins were produced from ketones by help of alkaline cyanides and acetic acid. In addition, the 

cyanohydrins can be synthesized by replacing the sulfite by cyanide. 

 

Experimental: 
 4-t-butyl cyclohexanone, piperidine, paraformaldehyde, acetic acid, hydroxyl amine hydrochloride, sodium 

acetate, sodium bisulfite, potassium cyanide, diethyl ether and other chemicals were purchased from Merck 

chemical Co. (Darmstadt. Germany). Melting points were determined using a Barnstead Electro thermal. BI. 
1
H 

and 
13

CNMR spectra were recorded on a Bruker 250 MHz spectrometer and IR spectra were recorded on a 

Bruker tensor 27 FT.IR spectrophotometer. 

http://ft.ir/
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Fig. 1: Structural formulas. 

  

2.1. Preparing the compound I: 

 In this stage, 4-t-butyl-2-(N-piperdinomethyl)cyclohexanone was produced from 4-t-butyl-cyclohexanone, 

piperidine and paraformaldehyde according to reference one.  

 

2.2. Preparing the compound II: 

 The amount of 5.76 mmol hydroxyl amine hydrochloride, 5.78 mmol sodium acetate and 2.36 mmol 4-t-

butyl-2-(N-piperidinomethyl)cyclohexanone poured in the presence of methanol. The reaction mix was trilled at 

65ºC for 2 hours and NaOH (10%) was added after solving the contents in distilled water. So the sediments 

formed and it was purified as crystals with 135-137
 º
C melting point. The efficiency of the reaction was 70%.  

 1
HNMR(CDCl3): 0.86,s,9H; 0.90-2.53,m,15H; 2.68-2.73,d.d,2H; 9.8, s ,1H ppm. 

 13
CNMR(CDCl3):160.80(C=N) ppm.    

 IR(KBr):3150,1652,1119 cm
-1

.  
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Fig. 2: Preparing oxime from 4-t-butyl-2-(N-piperidinomethyl) cyclohexanone. 

 

2.3. Preparing compound III: 

 First a mix of 42 mmol 4-t-butyl-2-(N-piperidinomethyl)cyclohexane and 21 mmol sodium bisulfite was 

solved in 4 ml water at ambient temperature (25ºC) to obtain the sulfonic. Then 42 mmol potassium cyanide 

which was solved in 3.5 ml distilled water was added to the content and stirred firmly. After 24 hours, 40 ml 

water was added and a white material was obtained which was dried under desiccator and in vacuum.  The 

efficiency was 60 %. melting point:170-173
 º
C. 

 IR(KBr): 2231(CN),3102 (OH) cm
-1

 . 
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Fig. 3: Preparing cyanohydrin from 4-t-butyl-2-(N-piperidinomethyl) cyclohexanone. 

 

Conclusion: 

 A new compound of the amino ketone family can be synthesized through mannich reaction on 4-t-butyl 

cyclohexanone. The protons among the two circles appear as diastro-topic and two-two peaks in 
1
HNMR. After 

combining the synthesized amino ketone a chiral compound is provided. A new compound of oxime can be 

provided from hydroxyl amine hydrochloride and sodium acetate. in 
13

CNMR spectrum, the carbon of the oxime  

group appears in a lower field than other carbons.  

 In order to provide the cyanohydrins, first sulfonic is produced which is a sediment and then by adding  

potassium cyanide to the sulfonic compound, the nitrile group is replaced and the compound of 4-t-butyl-2-(N-

piperidinomethyl)cyanocyclohexane is obtained which had active optical chiral centers and is a new analog of 

active optical cyanohydrin family. In preparing the cyanohydrins, as we stir the solution of adding the potassium 

cyanide to the sulfonic more, the efficiency of the reaction for providing cyanohydrin will be more. 
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