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Abstract: 
 One of most the important compounds which have active hydrogen (substrate) 

is the thiols which used in a wide field in preparation of Mannich bases . 

R - SH + CH2O + H - N

R

R

- H2O
R - S - CH2 - N

R

R
I

R = R - CH3 - , C2H5 ,  
 

 A large number of Mannich bases have been prepared as a biologically active 

compound (pharmaceutical, pesticides, bactericidal, fungicidal and tuberculostatic) 

and in order to correlate their structure and reactivity with their pharmacological 

activity such as . 

N

O

CH3

CH2 - CH2 - NR

2

O

N
O

ArNR2 - CH2

3  
 It has been reported that the reaction is easily proceeded by using primary and 

secondary amine beside formaldehyde. But when we tried the reaction of thiols as 

substrate and formaldehyde and succinimide instead of amine, the reaction did not 

proceed to give Mannich base but product were methylenene – bis – sulfide . 

2R - SH + CH2O
SUCCINIMIDE

- H2O
R - S CH2 - S - R

4  
 Mannich base can go farther reaction such as (addition, substitution, cleavge, 

polymerization, hydrogenation) to produce numerous numberbof compound so we 

tried to hydrogenation tetrazole derivative which gave different product which 

depened on type of hydrogen on reagent. 

 Reduction of 2 – ethyl benzoyle – phenyl tetrazole which performed with 

hydrogen gas in methanol solution in presence palladium on carbon as catalyst, the 

tow products were separated by column chromatography. 

N - CH2 - CH2 - C - ph  + H2

N
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 Reduction of  2 – methyl – 2 (2 – cycloheptane) – 5- phenyl tetrazole.  

 The methanolic solution the ketone was refluxed with equimolar amount of 

potassium borohydride and the product is isolated and purified to give. 

N - CH2

N

N N

ph
O

8

+ KBH4
N - CH2

N

N N

ph
OH

9  
and identified by C.H.N analysis and NMR spectra. 
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Introduction: 
Mechanism of Mannich reaction : 

 The mechanism of Mannich 

reaction has been well investigated in 

different pH media, because the 

reaction can be carried out in basic or 

acidic 

 condition and the used substrate and 

the amine reactant decide what 

condition is preferred. 

 

H - C - H  +  R2NH

O

H - C - H  + CH2 - C - R

ONR2

OH

SN2

- OH
R - C - CH2 - CH2 - NR2

O

 

Base – catalyzed reaction: 

 The base – catalyzed reaction 

appears to involve the reaction of a 

carbanion (derived from the active 

hydrogen compound) with the 

aminomethylol by an SN2 mechanism. 

The rate increase at higher pH – value. 

 

H - C - H  +  R2NH

O

H - C - H

NR2

OH

H

- H2O
H - C - H

NR2

+  CH2 = C - R

OH

R - C - CH2 - CH2 - NR2

OH

- H
R - C - CH2 - CH2 - NR2

O

 

 The reaction in acid media 

appears to involve the reaction of 

carbonium ion (derived from 

aminomethylol) with the active 

hydrogen compound. The rate is 

slower than for the reaction in basic 

media and is independent of pH at low 

pH values. 

 It has been reported than 

various thiophenols were used as the 

substrate in S – aminomethlation 

rection carried out with ammonia and 

the primary or secondary and tertiary 

Mannich bases (10). 

 

R -  SH  +  CH2O  +  H - N

R

R

R - S - CH2 - N

10

R

R

 

 the most frequenthyl used for 

the reaction were thiophenole and 

thionaphthol derivative [ 1,2 ] . 
R

SH + CH2O + HNR2 - H2O

R

S - CH2 - NR2

11

R

SH S - CH2 - NR2

+  CH2O + HNR2 - H2O

12

 

 Similar results were obtained 

with thiols. The Mannich bases were 

usually prepared by refluxing a 

mixture of thiols with formaldehyde 

and secondary amines for 30 min. 

secondary amine and formaldehyde in 

methanol yielding Benzylthiols            

(methylene –N– dyaikyl ) Thiol.[3,4 ]. 

 
OH

CH3 R

SH

+ CH2O  +  HNR2 - H2O

OH

CH3 R

S - CH2 - NR2

13  
 An attempted synthesis of 

Mannich bases from thiols, 

formaldehyde and secondary amine we 

found the reaction give methylene – 

bis – sulfide instead of Mannich bases. 
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2R - SH  +  CH2O
succinimide

- H2O
R - S - CH2 - S - R

14

2 ph - CH2 - SH  +  CH2O
succinimide

- H2O
ph - CH2 - S - R

15  
 

 The know procedure for 

ethylene – bis phenyl sulfide 

prepration involve reaction of 

methylene chloride with reaction of 

thiol and formaldehyde. 

 According to the literature 

strong acid of hydrochloric acid is 

recommended and the mechanism of 

the reaction with succinimide is 

different. Here also a primary Mannich 

base formed from the thiol, 

formaldehyde and succinimide can 

react with excess of the thiol yielding 

the methylene – bis – sulfide [ 5,6,7,8]. 

 

Material; and Methods 
1- Preparation of methylene – bis – 

sulfide  

General procedure for the reaction of 

thiols with formaldehyde in presence 

of succinimide. 0.08 mole of 

formaldehyde and 0.08 mole of 

succinimide or meyhylacetamide were 

suspended in 50 ml of appropriate 

thiols. The mixture refluxed for 10 

hours, the excess of thiols was 

evaporated under reduced pressure to 

dryness. The residue was purified and 

ecrystillized with hexane. 

 

Results: 
2 R - SH  +  CH2O succinimide

- H2O
R - S - CH2 - S -R

16  

Table 1:Yield and properties to the synthesized methylene – bis – sulfide (16) 

No. Molecular formula R Yield m.p°c  
analysis HNMR CoCl3 

S(ppm) C H 

1 C15H16S2 C6H5CH2- 87 53 
calc 

foun 

69.23 

69.16 

6.15 

6.31 

3.39 (S, 2H) 

3.66 (S4H) 
7.26 – 7.3 (m, 10H) 

2 C13H12S2 C6H5- 72 40 
calc 
foun 

67.24 
67.46 

5.10 
5.26 

4.34 (S, 2H) 
7.23 (m, 10H) 

 
2- Reduction of 2 – ethylbenzoyl – S – 

phenyltetrazole: 

3- It has been reported in literature that 

two types of product can be formed by 

readuction of ketonic Mannch bases 

with different types of reducing agent 

– besides the usual regent (hydrogen 

and catalyst , zinc and acid) some 

novel reducing agent have been 

recently interduced including the 

chloride in an acidic medium, some 

borohydride and tri – butyltin hydride 

[9,10,11,12]. 

Excellent results were obtained 

by using sodium borohydride in 

alcohol as a reducing agent. Thus 2 – 

primary and secondary ethylaryl 

ketone were converted into the 

corresponding β – aminoalcohols by 

sodium borohydride (17). 

 

Ar - C - CH2 - CH2 - N

R

R

O

+ NaBH4 Ar - C - CH2 - CH2 - N

R

R

OH

17  
In sone cases, 2 – 

aminoethylaryl ketone can be reduced 

to corresponding 1 – amino – 3 – 

arylpropanol by using Linthium 

alanate [10]. (18). 

 

Ar - C - CH2 - CH2 - N

R

R

O

Ar - C - CH2 - CH2 - N

R

R

OH

18

Linthium

alanate

 
 

The same results was obtained 

by using acatalytic hydrogenation of 

the aminoethyl ketone. The reduction 

of acetylenic Mannich bases displays 

several intresting aspect. Thus the 

triple bond can be only partially 

hydrogenated with diisobutyl 
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aluminum hydride yielding allyamine   

[13,14,15]. 

If reduction of acetylenic 

Mannich bases methyliodide carried 

out with a metal hydride an alien is 

produced (19). 

 

R - C     C - CH2 - N==

R

R
diisobulyl aluminim

hydride
R - CH     C - CH2 - N=

R

R

19

 

 The reduction of 2 – 

ethylbenzoyl – 5 phenyl tetrazole [16 , 

17] which performed in methanol 

solution in the presence of palladium 

on carbon as a catalyst. The mixture 

was shacked under 40 ps hydrogen 

pressure for 6 hrs. The resultant 

reaction mixture showed two product 

on TLC – plate. After separation by 

Colum chromatography the product 

were defined. 

 

N - CH2 - C -ph  +  H2

N

N

N

ph

palladium
O

N - CH2 - CH -ph

N

N

N

ph
OH

21 22
2-(3-phenyl-3-hydroxy propyl)

-5-phenyle tetrazol

N - CH2 - CH2 -ph

N

N

N

ph

23
2-(3-phenyl propyl)-5-phenyle tetrazol 

 

The two product were separated by 

Colum chrotography. 

 

Elental analysis  and NMR spectra for 

the two products of reduction of ( 21)  

 

N - CH2 - R

N

N

N

ph

21  
 

 
Table 1: Yield and properties the product methl [(2-y) cyclohexane]-5-phenyl 

tetrazole. 

No. Molecular formula R   
analysis HNMR CoCl3 

S(ppm) C H N 

1 C16H16N4O 

         OH 

 
 

  CH       ph 
calc. 

foun. 

68.57 

68.12 

5.71 

5.43 

20.00 

19.65 

1.9(S,1H). 

2.46(dd,2H). 
4.83 - 4.93 (m,1H). 

7.2 -7.47 (m,8H). 

8.11 - 8.15 (m,2H). 

2 C16H16N4 

OH 

 
 

     CH       ph 

calc. 
foun. 

67.24 
67.46 

5.10 
5.26 

21.21 
21.01 

2.37 - 2.42 (m,2H). 

2.71 (t,2H) J=7.5 H2. 

4.64 (t,2H) J=7.5 

7.21 – 7.50 (m,8H). 
8.17 – 8.19 (m,2H). 

 
Reduction of 2 – methyl (2 – y 

l – 1 cycloheptanone) – 5 

phenyltetrazole by potassium 

borohydride. 

An attempted catalytic 

hydrogenation of 2 – methyl (2 – y) – 1 

– cycloheptanone)  - 5 phenyltetrazole. 

Under the same condition failed. 

Neither increase of the hydrogen 

pressure nor extension of the reaction 

time did not give the positive result. In 

this case the borohydride reduction 

was method of choice. The methanolic 

Solution of the starting ketone was 

refluxed with equimolar amount of 

potassium borohydride for eight hours 

a typical work up the resulting alcohol 

was obtained. 

 



Baghdad Science Journal  Vol.8(2)2011 
 

332 

N - CH2 -

N

N
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N

N

N
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تفاعم انثايىلات مع انفىرمهذهايذ بىجىد انسكنتامايذ واختسال مشتقات انفنيم 

 تترازول مع انهيذروجين وهيذريذ انبىرون

 
 عبذ انفارش حسين حاجم*

 

 *كلٍة الضساعة/ جاهعة بغذاد

 

 انخلاصة:
اًخ( اى الوْاد الحً جسحعول بْصفِا اساسٍات ّالحً جححْي على ٍُذسّجٍي فعال فً جحضٍش )قاعدذ  هد   

ًُ الثاٌْلات ّجسدحعول بٌاداب بْصدفِا هدْادال اّلٍدة باادافة الفْسلولذُاٌدذ ّالاهٌٍدات الاّلٍدة ّالثاًٌْدة ًّ دشت            

 .)22(بحْخ عذٌذ  فً الْقث الحااش عي ُزا الوْاْع 

 

R - SH + CH2O + H - N

R

R

- H2O
R - S - CH2 - N

R

R
25 

 

ااددافة السدديٌواٌذ بددذل الاهٌٍددات ّفددً بحثٌددا ُددزا عٌددذها اسدًددا اسددحعوال الثدداٌْل بْصددفِا هدداد  اساسددٍة ّب 

 – methyleneneّااافة الفْسهلذٌِاٌذ لن ًحصل على )قاعدذ  هداًخ( ّاًودا كداى الٌداج  ُدْ                              

bis – sulfide (26). 

2R - SH + CH2O
SUCCINIMIDE

- H2O
R - S CH2 - S - R

26 
 فة.ّجن جحضٍش هاوْعة هي ُزٍ الو حقات ّالحأكذ هٌِا بإجشاء الححالٍل الوخحل 

اى اُددن هاجحصدد  بددَ )قاعددذ  هدداًخ( ُددً القابلٍددة علددى الحفدداع)ت الوخحلفددة ّهٌِددا )الااددافة  الاسددح ذال    

 اليسش  الِذسجة ّال لوش ( لاعطائِا لوْاد جذٌذ  لا ٌويي جحضٍشُا بالطشائق الحقلٍذٌة.

عحوادُدا علدى الوداد     ّقذ جوث ُذسجة ه حقات الفٌٍل جحدشاصّل فدً ُدزا ال حدد ّاعطدث ًحدائ  هخحلفدة با        

ّقدذ فصصدلث الودْاد الٌاجادة ًّقٍدث ّاعدزت ّعٌدذ         KBH4الوسحعولة بالِذسجة )الٍِذسّجٍي هع عاهدل هسداعذ  ّ   

بْساطة الٍِذسّجٍي ّبْجْد عاهدل هسداعذ    ethyl benzoyle – phenyl tetrazole (27) – 2القٍام بِذسجة 

 .[28 ,29]اعطث علٍط هي هادجٍي 

N - CH2 - CH2 - C - ph  + H2

N

N N

ph
palladium

27

O
N - CH2 - CH2 - CH - ph

N

N N

ph

28

N - CH2 - CH2 - CH2

N

N N

ph

29

OH

+

 
باسدحخذام السدلياجٍل ّالسليلُْيسداى     Colum chromatographyّجن فصل الوادجٍي بْساطة جِداص   

 بْصفَ هزٌ ال ّجن اجشاء الححالٍل ال)صهة.

 ر  methylcyclheptan – 1 – one – 5 – phenyltetrazole( 30) – 2 ّكدزل  جودث ُذسجدة     

هددل الوسدداعذ فحددى فددً صٌدداد  ّقددث الحفاعددل ّليددي باسددحخذام هدداد            ف ددلث الِذسجددة بْسدداطة الٍِددذسّجٍي ّالعا   

potassium borohydride .جوث الِذسجة بسِْلة ّقذ جن فصل الٌاج  ّالحأكذ هٌَ بْساطة الححالٍل الوخحلفة 

N - CH2

N

N N

ph
O

30

+ KBH4
N - CH2

N

N N

ph
OH

31 
 


