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Abstract: In the article formation of aminoalcohols and aminocompounds by Mannich reaction from acetylenic 
alcohols and phenylacetylene and also biological activity of halogenated derivatives of the synthesized 
aminocompounds have been inves -tigated. Acetylenic alcohols were synthesized by the reaction A.E. Favorsky and 
phenylacetylene was obtained from styrene. The influence of various factors (tem -perature, catalyst, time and 
nature of solvents) on the yield of aminoalcohols was studied. A theoretical analysis of the mechanism of formation 
of acetylenic amino- alcohols is given. The physico-chemical properties of the synthesized aminoalcohols and their 
yields were determined. The chemical structure of aminoalcohols has been confirmed by IR and PMR spectrums. 
The biological activity of compounds syn-thesized by chlorination and bromination of aminocompounds has been 
investigated. 
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INTRODUCTION:

Mannich reaction has alloved to synthesise  
physiologically active  compounds and  aminoalcohols 
[1] which are used in industry as adsorbents at 
purifycation of gases; compounds  strengthening 
process of vulcanization of syn-thetic and natural 
rubbers;  inhibitors of metals corrosion. also they are 
used for formation of coverings on metallic surfaces 
and increasing of   corrosion stability of different 
metals [2,3]. Aminoalcohols obtained on of base of 
acetylene, phenylacetylene and acetylene alcohols 
are very important compounds because on their base 
pesticides, medical preparates, bactericides, 
stimulants and inhibitors are obtained [4- 7]. Many 
chemists are interested in the synthesis of 
compounds contai-ning different functional groups in 
their molecules and investigation of their different 
properties. Aminoalcohols containing in their 
composition triple bond have theoretical and 

practical importance.  Aim of this investigation is 
synthesis of aminoalcohols and aminocompounds on 
the base of tertiary acetylenic alcohols and 
phenylacetylene and invertigation of physico-
chemical proper-ties of obtained compounds and 
obtaine on their base biologically active substan-ces.  
Acetylenic alcohols have been synthesized by 
reaction of A.E. Favorsky [8] and phenylacety-lene 
was obtained by bromination of styrene [9]. Synthesis 
of aminoalcohols by Mannich reaction from 
acetylenic alcohols and phenylacetylene. 

Aminoalcohols are synthesized by two methods: 
breaking of diamines and the Mannich reaction. 
Yields of aminoalcohols obtaind by breaking of 
diamines were equaled 84-96% [10]. Reaction was 
carried out at 80 ° C and normal pres- sure during 3-5 
hours without using solvent. Scheme of obtaine 
compounds can be presented as following: 
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RCC = CH     (CH3)2NCH2N(CH3)2 
CuCI 

RCC = CCH2N(CH3)2    (CH3)2NH

where :  R =   C2H5 ;    C4H9 ;    C6H13

CH3      CH3 

OH                                                                 OH

Acetylenic alcohols and phenylacetylene have 
possesed by enough acidic properties owing to 
presence of mobile hydrogen atom at triple bond.  
Ions metals such as Cu +, Cu2+ and Ag + can substitute 
hydrogen atom.  Intermediate metal -organic 
compounds have transformed in aminoalcohols by 

Mannich reaction with paraformaldehyde   and 
secondary amines. In this reaction n-dioxane was 
used as solvent and salts Cu2CI2 and  Cu(CH3COO)2 
were used as catalysts. This reaction for obtaine 
acetylene derivatives can be presented schematically 
as follows: 

RR'CC = CH +  CH2O + HNR''R''' RR'CC = CCH2NR''R'''  + H2O 

OH                                                             OH

C6H5C = CH   +  CH2O  + HNR''R''' C6H5C = CCH2NR''R'''  + H2O

where : R = R' = - CH3 : R = - CH3, R' = - C2H5 ; R = - H, R' = - C3H7 

R'' = R''' = - CH3 ;  R'' = R''' = -C2H5 ;  R'' = R''' = - C4H9 ;  R'' = R''' = - C5H10

It was determined that yield of aminoalcohols has 
depended on following fac-tors: a) temperature. At 
temperature 35-45 °C rate of reaction was low but at 
45-85 ° C yield of aminoalcohols was equaled 50-55% 
and at 85-100 ° C it’s yield was equled 66-80%.  From 
fig. 1 it is shown that yield of aminoalcohol has 

increased with increasing molecular mass of 
secondary amine. At using hetero-cyclic amines such 
as pyperidine and morpholine yield of  aminoalcohols 
was equaled 50-64%. 

                                                                                                             

Table 1 

Dependence on yield of reaction from temperature 

Tempera-

ture,  oC  

30 40 50 60 70 80 90 100 120 

Name of substance Yield of  reaction,% 

5-N-diethyl -

amino-2-

methyl 

pentin-3-ol-2 

- 23 30 40 50 59 62 65 60 

5-N-dibutyl 

amino-2-

methyl  

pentin-3-ol -2 

18 27 38 45 55 63 70 73 70 
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5-N-

pyperidil-2-

methylpentin-

3-ol-2 

- - 25 33 40 49 54 60 54 

 

1. (CH3)2COHC = CCH2N(C2H5)

2. (CH3)2COHC = CCH2N(C4H9)2

2

3. (CH3)2COHC = CCH2NC5H10

( 5-N-diethylamino-2-methylpentin-3-ol-2 )

( 5-N-dibutylamino-2-methylpentin-3-ol-2 )

( 5- N-pyperidil -2-methylpentin-3-ol-2 )
 

 

                        Fig.1. Dependence of aminoalcohols yield from temperature

b) nature of catalysts. Influence of nature of catalysts 
on yield of acetylenic aminoalcohols was 
investigated.  Results, obtained in presence of 
withoutoxygen and oxygen salts of d-metal namelly 

of Cu + and Cu 2+ used as catalysts are presented in 
table 2. 

                                                                                                          

Table 2 

Dependence on aminoalcohols yield from nature of catalysts 

Composin of 
catalyst 

CuI CuBr CuBr2  
CuCI2  

CuCI Cu(CH3COO)2  

 

CuSO4  

 

Name of substansces Yield of reaction , % 

 1).6-N-di-
ethylamino-3-
methylhe- xine-
4-ol-2 

34,6 47,8 58,4 67,2 80,6 79,2 70,3 

2). 6-N-di-
butylamino -3-
methylhe-    

33,8 34,9 40,4 45,3 52,9 63,6 56,4 
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xine-4-ol-2 

3). 6-N-
pyperidyl-3-
methylhexine-
4-ol-2 

35,7 36,7 51,5 58,7 67 66,8 57,3 

4).3-N-di-
ethylamno-1-
phenyl-propine 
-1. 

46,3 50,8 59,9 64,8 61,1 62,1 63,4 

Solts containing in theis composition ions Cu +, Cu2+ 
and Ag + have increased yield of reaction. In presence 
of  salts  containing  in  their composition such ions as 
Br - and I - yield of products was low, but  in presence 

of such  salts as 
Cu2CI2   and 

Cu(CH3COO)2  
aminoalcohols have been obtained with high yields.  

c) duration of reaction. Yield of aminoalcohols also 

has depended on duration of reaction. For example, 
yield of 5-N-dibutylamino-2-methylpentine-3-ol-2 
was equaled 30; 41 and 65 % at time 2; 4 and 8 
houres. Data by dependence on yield of some 
synthesized compounds from duration reaction are 
presented in table 3 and fig. 2.  

                                                                                                        

Table 3 

Dependence products yield on duration of reaction 

Name of 
substance 

5-N-dibutylamino-2-
methylpentine-3-оl-2 
(2)  

 5-N-diethylamino -2-
methylpentin-3-ol-2 (1) 

 5-N-pyperidyl-2-
methylpentine-3-ol-
2 (3) 

Time, h.                                 Yield, % 

2 34 30 22 

3 40 35 29 

4 47 41 33 

5 53 44 40 

6 60 52 41 

7 68 59 52 

8 75 65 59 

10 70 63 50 

      

1. (CH3)2COHC = CCH2N(C2H5)

2. (CH3)2COHC = CCH2N(C4H9)2

2

3. (CH3)2COHC = CCH2NC5H10

( 5-N-diethylamino-2-methylpentin-3-ol-2 )

( 5-N-dibutylamino-2-methylpentin-3-ol-2 )

( 5- N-pyperidil -2-methylpentin-3-ol-2 )
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Fig. 2. Dependence on yield of aminoalcohols from reaction time. 

g) Nature of solvent. It was shown that yield of 
aminoalcohols has depended on nature of solvent: in 
polar solvents such as dioxane (tb = 101,1) yields of 
amino-alcohols was hight (83 % and more) and 
inpolar solvents such as benzole and hexane 

aminoalcohols were obtained with lower yields. 
Dependence on aminoal- cohols yields from nature of 
solvents is presented in table 4.   

                                                                                                            

Table 4 

Dependence on the aminoalcohol yield from nature of the solvents. 

Name of substance                          Solvent ; yield ( %) 

№  Hexane Bensole Dioxane 

1 7-N-diethylaminohexino-5-ol -4 40,6 45,3 49- 52 

2 5-N-pyperidil-2-methylhexyl-3-ol-
2 

48,1 56,4 58-67 

3 6-N-dibutylamino-3-
methylhexyn-4-ol-3 

44,9 47,7 52,9 

4 3-N-pyperidil-1-phenylpropyn-1 64,3 72,5 71-83 

Mechanism of Mannich reaction didn’t determined, 
but there are two scientifical prepositions about it’s 
mechanism: 1) reaction of aminomethylation of 

acetylenic alcohols and phenylacetylane.  This 
process consists from two stages: a) interaction of 
acetylenic alcohols and phenyacetylene with 
formaldehyde: 

(RR')2C(OH)C= CH       CH2O            (RR')2C(OH)C = C- CH2OH

C6H5C = CH     CH2O            C6H5C = C -CH2OH 

b)  Formation of aminoalcohols by condensation of forming intermediates with secondary amines:  

 RR'COHC = CCH2OH + HNR''R''' RR'COHC = CCH2NR''R'''  + H2O

C6H5C = CCH2OH  + HNR''R''' C6H5C = CCH2NR''R'''   + H2O

where :  R = R' = - CH3 ;  R = - CH3,  R' = - C2H5 ;  R= - H,  R = - C3H7 

R'' = R''' = - CH3 ;  R'' = R''' = - C2H5 ;  R'' = R''' = - C4H9 ;  R'' = R''' = - C5H10
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Second preposition. a) formation of N –(axymethyl) 
by interaction of secondary amines with 

formaldehyde: 

(R''R''')N-H        CH2O            (R''R''')N- CH2OH 

b) condensation throght hydrogen atom at triple bond with intermediate N-(oxymethyl) alcohol:  

(RR')C(OH)C= CH    HOCH2N(R''R''')        (RR')C(OH)C=CCH2N(R''R''')      H2O

According to first preposition dimethylethynilcarbinol 
has reacted with parafor- maldehyde in presence of 
Cu(I) salt in dioxane as solvent. In this case 

acetylenides didn’t reacted with paraphorm and 
reaction of aminomethylation has based on second 
hypothesis: 

(R''R''')N-H        CH2O            (R''R''')N- CH2OH 

Secondary amines have reacted with formaldehyde with formation of N –(oxy -methyl)-amine : 

(RR')C(OH)C= CH    HOCH2N(R''R''')        (RR')C(OH)C=CCH2N(R''R''')      H2O

                                                                                      

Table 5 

Physico –chemical properties of synthesized acetylenic aminoalcohols 

№ Structure formule and name of 
substance    

Yield, % Temperature 
of boiling,оС  

(mm. of Hg st.) 

n20
d 

     

d20
n 

 g/sm3 

1 (CH3)2NCH2C = CCOH(CH3)2
 

5-N-dimethylamino-2-methylpentyn-3-
оl-2 

60 92,7 1,4570 0,9093 

2 (CH3)2NCH2C = CCOH(CH3)C2H5
 

6-N-dimethylamino-3-methylhexyn-4-оl-
3 

62,0 101/7 1,4590 0,9067 

3 (C2H5)2NCH2C = CCOH(CH3)2
 

5-N-diethylamino-2-methylpeptin-3-оl-2 

67,4 92/4 1,4614 0,9011 

4 (C4H9)2NCH2C = CCOH(CH3)2
 

5-N-dibutylamino-2-methylpentyne-3-
оl-2 

75,0 144-145/17 1,4860 0,9176 

5 C5H10NCH2C = CCOH(CH3)2
 

5-N-piperidyl-2- methylpentyne-3-оl-2 

50-60 112/3 1,4895 - 

6 C5H10NCH2C = CCOH(CH3)C2H5
 

 6-N-piperidyl-3-methylhexyne-4-оl-3 

58-67 124/3 1,4918 - 

7 (CH3)2NCH2C = C   C6H5
 

3-N-dimethylamino-1-phenylpropyne-1 

61,9 115/8 1,4441 0,9147 

8 (C2H5)2NCH2C = C   C6H5
 

3-N-diethylamino-1-phenylpropyne-1 

61,1 140-141/10 1,4321 0,9849 

9 (C4H9)2NCH2C = C   C6H5
 

54,5 174/15 1,4040 0,9019 
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3-N-dibutylamino-1-phenylpropyne-1 

10 C5H10NCH2C = C   C6H5
 

3-N-pyperidyl-1-phenyl-propyne-1 

71-83 123/3 1,5620 - 

IR- spectrums of synlbesized compounds have been 
obtained on UR-20 in thin layer of KBr.  Valent 
vibrations of methyl and methylene groupes in IR 
spectrum of 5-N-diethylamino-2-methylpentyne -3- 
ol-2 (Fig. 3) have been observed at 2900 -2700 sm -1; 
valent vibrations of CO group at 1800 – 1700 sm-1. 
Absorption of valent vibrations of – C≡C- group were 
observed in range 2200 – 2100 sm-1; absorption of 

deformation vibrations of -C≡C- group were observed 
at 3315 sm-1. 

Wide band in range 3450-3000 sm-1 is attributed to 
valent vibrations of OH- group:  deformation 
vibrations of methylene group were observed at 1400 
sm -1. It is necessary to note that absorption at 1400 
sm-1 can be attributed to deformation vibrations – 
CH2-N= group. 

 

Fig.3. IR – spectrum of 5-N-diethylamino-2- methylpentyne -3-ol-2 

Spectrums PMR (1H and 13C) of obtaned compounds 
were obtained on the Varian -400. PMR spectrums of 
acetylenic alcohols and phenylacetylene were:  in 
ami-noalcohols there are lines which can be 

attributed to TMS 
(CH3)4Si

  NMR of ace-               
tylenic alcohols and phenylacetylene were obtained 
in pure type: sectrums of aminoalcohols and 
aminocompounds were obtained at using CDCI3.  In 
PMR spectrum of 5-N- diethyl-2-methylpentyne -3-ol-
2 signals of methyl group were observed at 0,9-1,0 
m.d.(9H); signal of protone at OH- group was 
observed at 3,20 m.d. with chemical displacement (1 
H); signals of protons of methylene group were 
observed at 1,5-1,7 m.d. (2 H). 

Synthesis of herbicids and biostimulators from 
aminoalcohols. 

Aminoalcohols for obtaine biologically active 
compounds were undergone to clorination; such 
reaction of 5-N-diethylamino-2-methylpentyne -3-ol-
2 was carried out in flask by volume 50 ml under 
action of light in polar solvent (CCI4) during 5-6 h. at 
temperature 60-70 oC; stream of gaseous chlorine 
obtained under action of acid HCI on KMnO4 was 
directed in solution of aminoalcohol in CCI4. 

Formation of trans – dichlorine products was 
observed what was proved by gas – chromografical 
mothod. At low temperature molecules of chlorine 
have been connected to aminoalcohol in form N- 
halogenide: [(C2H5)2NCICH2C≡CCOH(CH3)2]+CI-  and at 
high temperature in form 
(C2H5)NCH2CCI=CCICOH(CH3)2. Chemical structure of 
synthesized halogencon- taning compounds was 
proved by IR and PMR- 1H spectrums. Valent 
vibrations of  methyl and methylene groups in IR- 
spectrum of  3,4-dichlor-5-N- diethylami-no-2-
methylpentene -3-ol-2 were observed in range 2900 
– 700 sm-1; valent vibra -tions of CO – group-  in  range 
1800 -1700 sm-1; valent vibrations of  C=C-  group 
were observed in range 1645- 1600 sm-1; wide brand 
in  range 3450-3000 sm -1 has been attributed to  OH- 
group. Also there are absorption attributed to 
deformation vibrations of methylene group in range 
1400 sm -1. It is necessary to note that absorption at 
1440 sm-1   was attributed to group – CH2- N = and 
absoption in range 600 –800 sm-1 - to group C- CI.  

Threeplated signal corresponding to methyl group 
was observed in PMR 1H spectrum of obtained 3,4-
dichlor-5-N- diethilamino-2-methylpentene -3-ol-2 in 
range 0,9 – 1,0 m.d.(9H).  Signal of proton of OH- 
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group was observed at 3,20 m.d. with chemical 
displacement.  Chemical structure of syntherized 
trans – 1,2 – dichlor-3-N- pyperidyl-1-phenylpropene 
-1 has been confirmed by IR-spectros- copically (fig.4.) 

and mass – spectroscopically (fig.5). 

   

 

Fig.4. IR- spectrum of  trans -1,2- dichlor -3-N-pyperidyl-1- phenylpropen-1 

 

Fig.5. Mass – spectrum of trans – 1,2 – dichlor-3-N- pyperidyl-1-phenylpropen -1 

Table 6 

Synthesized chlorinecontaining compounds. 

№ Name of compounds and their structural formulas  Yield of  
reaction, %      

Temperature of 
boiling,оС( mm.of Hg 
st.) and temperature 
of melting , оС.  

1 3,4-dichlorine-5-N-diethylamino-2-methylpentyne-3 
-оl-2 

(C2H5)2NCH2CCI = CCICOH(CH3)2  

82,7 85/10 

2 4,5-dichlorine-  6 –N-pyperidyl -3-methylhezen -4- 
оl-3 

C5H10NCH2CCI = CCICOH(CH3)C2H5  

87,9 95/ 10 

3 trans -1.2 –dibromine-3-N-dimethylamino -1- 
phenylpropen-1 

(CH3)2NCH2CBr = CBrC6H5 
 

66 -71 74- 75 

4 trans -1.2 –dichlorine -3 –N-pyperidyl-1-
phenylpropen-1   

70 -80 39 -40 
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C5H10NCH2CCI = CCIC6H5 
 

Biological activity of  obtained compounds was 
studed and at this laboratory tests have shown that  
4,5-dichlorine- 6–N-pyperidyl -3-methylhezen -4- оl-3 
has possessed by herbicidal properties; 6-N-piperidyl-
3-methylhexyn-4-оl-3 and 3,4-dichlorine-5-N-
diethylamino-2-methylpentyn-3 -оl-2 have possessed  
by biostimy -lational properties  what have provided 
by growth of cotton roots and  also impro -vement  of 
germination of  cotton seeds. In result cotton harvest, 
physico- mecha -nical properties and dimentsions of 
cotton fibers were increased. For dihalogen 
containing compounds on the base of 
phenylacetylene such as trans -1.2 –dibro -mine-3-N-
dimethylamino -1- phenylpropen-1 and trans -1.2 –
dichlorine -3 –N-pyperidyl-1-phenylpropen-1 
antimicrobal activity was determined. It was shown 
that these compounds can be used in fight with 
stafiloccocal infection, para- typ-heses A and B, 
abolominal tuphes and some other diseases. 

CONCLUSIONS 

1.  In reactions of synthesise of aminoalcohols on the 
base of acetylenic alcohols and phenylacetylene yield 
of products has depended on nature of solvents, 
catalysts, temperature and duration of reaction. 

2. Yield of aminocompounds obtained from 
phenylacetylene by Mannich reaction was higher in 
comparision with aminoalcohols, obtained from 
acetylenic alcohols. 

3. Acetylenic aminoalcohols and phenylamines are 
yellow transparent liquides soluble in water. 

4. Obtained aminocompounds are biologically active 
and they can be used in medi -cine and agroindustry. 

Recomendations:  

1.  It is necessary to investigate obtained o-, m- and p- 
methyl -phenylacetylenes; to synthesise from them 
aminocompounds by Mannich reaction and to 
determine biological activity of the obtained 
aminocompounds; 

2. it is necessary to use aminoalcohols and 
aminocompounds obtained on the base of acetylenic 
alcohols and phenylacetylene as inhibitors for 
decreasing of metals corrosion;   

3. it is necessary to investigate syntheses of 
monoamines by decomposition of aminoalcohols and 
aminocompounds, to determine conditions of 
conversion of monoamines in aminoacides and to 
investigate obtaining halogen - derivativese of 
aminocids. 
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