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In this study a new N-Mannich base Morpholino Methyl Maleic 

Hydrazide (MMMH) was synthesized by introducing 

morpholinomethyl moiety in place of active hydrogen atom attached to 

nitrogen of maleichydrazide through Mannich reaction.The newly 

synthesized mannich base structure was characterized by elemental 

analysis,IR,UV-Visible,NMR and Mass spectra.Based on the spectral 

and analytical data the structure of  the N-Mannich base was 

confirmed. 
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Introduction:- 
The Mannich reaction is a  three component condensation in which a compound containing an active hydrogen 

(substrate) is allowed to react with formaldehyde and NH-amine derivative. These three compounds condense with 

concomitant release water to produce a new base known as a mannich base in which active hydrogen atom is 

replaced by an aminomethylgroup.TheMannich reaction of maleic hydrazide and releated compounds are reported in 

the literature 
1
.The synthesis of 1-morpholinomethyl-3-hydroxy-6-pyridazinone also known as 

Morpholinomethylmaleichydrazide (MMMH), was reported by Hellmann et al
2
 and Morpholine derivatives  were 

reported by Lan
3
,Reppart

4
 and Wang et al

5
.Though it was reported in the literature,complete characterization of 

MMMH including single crystal analysis was not attempted.So an attempt was made to 

synthesiseMorpholinomethylmaleichydrazide(MMMH) by modifying the procedure given in the literature in order 

to improve its yield and crystalline nature ,using Mannichreaction.The structure of maleichydrazide and the 

synthesized Mannich base are given in Figs-1,2. 

 

Experimental:- 

Chemicals: 

Maleichydrzide (99% pure), Formaldehyde, Morpholine(99 % pure)  were used as supplied.All other solvents were 

of A.R grade and used as such. 

 

Physical measurements: 

The elemental analysis were performed using LECO-CHN 600 Elemental Analyser and was calibrated using 

standard EDTA prier to the determination.The UV-Visible region was measured using JASCO UNIDEC-430 B 

double beam Spectrophotometer provided with quartz cells.IR spectral measurements was made for the ligand as 

KBr pellets using Perkin Elmer 1430 Ratio Recording Spectrometer.The
1
H and 

13
C NMR of the ligand was recorded 
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on BRUKER 400 MHz Spectrometer.The Mass spectral study of the ligand was carried out using Finningin MAT-

8230 mass spectrometer. 

2.3. Synthesis of  Mannich base 
8,9

 

 

An  equimolar  mixture of  maleichydrazide, formaldehyde and morpholine was  dissolved in 400ml ethanol and 

refluxed for about five hours. The formation of the product MMMH and the completion of the reaction was 

identified by the  formation of a clear solution.The resulting solution was concentrated to 200ml by distillation under 

reduced pressure. The concentrate on cooling yielded a colourless crystalline solid (Crude product 20.6g ;98% 

yield). 

 

The crude product was first washed with ethanol and then ether and dried in vaccum oven. The compound was 

recrystallized from ethanol. It  is freely soluble in cold water, soluble in hot methanol, ethanol and propanol. It is 

insoluble in chloroform, acetone and ether. 

3.Results and Discussion 

 

The results of the elemental analysis are given Table.1 which indicates the molecular formula C9H13N3O3.The 

compound melts at 298
0
C. 

 

3.1.UV Spectrum 
7
 

The MMMH exhibits UV band at 337nm,which is assignable to π-π
*
  transition of the carbonyl group.This occurs at 

a longer wavelength compared with maleichydrazide which indicates the derivatisation of the compound. 

 

3.2.IR Spectrum 
6,7

 

The IR spectrum of MMMH is shown in Fig-3 and Table-2.A broad band appears at 3440 cm
-1

,which is due to  ν O-H 

and  the other sharp bands at 2956 and 2417 cm
-1

 arise due to “νCH “ and CH2 groups respectively. 

 

Sharp bands appearing at 1711 and 1612 are due to the νC=O and  δOH respectively. On comparing with the IR 

spectrum of maleichydrazide a new sharp and intense band at 1109 cm
-1

 is seen which can be assigned to the  νCNC  

of the morpholinemoiety.The appearance of this band confirms the insertion of the amino moiety into the pyridazine 

ring. 

 

3.3.
1
H and 

13
C  NMR Spectra 

7
 

The 
1
H NMR spectra of maleichydrazide and MMMH  are shown in Figs-4,5 and Table-3.Five signals are observed 

in the NMR spectrum of morpholinomethylmaleichydrazide shows  absence of signal due to N(1)H during Mannich 

condensation and  the  insertion of the morpholino methyl moiety at  N(1)H of maleichydrazide. The resonance 

signals appearing at 6.43,5.03,3.35-3.33 and 2.51-2.64 can be assigned to the  vinyl protons [HC(4)=CH(5) H]; 

Bridging protons N-CH2-N; -N(CH2)2 and –(CH2) 2O  respectively. 

 

The 
13

C NMR spectrum of MMMH is shown in Fig-6 and Table-3.Carbon chemical shift values are in close 

agreement with the structure proposed on the basis of 
1
H NMR data. 

3.4.Mass spectrum 
10

 

 

The mass spectrum of MMMH (Fig.7) exhibits the molecular ion peak at m/z =211 which corresponds to the 

proposed molecular mass of the compound.The fragmentation pattern is given in Fig.8.The above fragmentation 

pattern is in close agreement with the data obtained for MMMH. 

 

Conclusion:- 
A new mannich base Morpholinomethylmaleichydrazide has been synthesized and characterized by elemental 

analyses and spectural study. 

 

Table 1:-Elemental analysis of  MMMH 

      Element Carbon(%) Hydrogen(%) Nitrogen(%) 

        Found        51.20             6.20           19.89 

       Calculated        51.18             6.16           19.91 
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Table 2:- Important IR absorption bands (cm
-1

) of Maleic hydrazide and   MMMH 

                 MH                  MMMH       Tentative assignment 

         3428-2100 (vb)                        - νOH ,νNH and νCH 

                  -                 3440-2500 νOH ,νCH 

             1645                   1711 νCO 

             1550                   1612 δOH 

             1309                   1399 νC=C  

             1269                   1273 δC-N 

             1010                   1043 νN-N 

              813                    760 νring 

              519                    550 δCO 

                -                   1109 νC-N-C 

 

 
Fig1:- Maleic hydrazide                    Fig.2.1:-Morpholinomethylmaleichydrazide 

 

Fig.3:-IR Spectrum of MMMH 

 
 

Fig.4:-
1
H NMR Spectrum of Maleic hydrazide 
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Table 3:- 
1
H and 

13
C NMR Spectra of maleic hydrazide (MH) and  MMMH 

        Type of protons                      MH             MMMH 

δppm  Multiplicity δppm     Multiplicity 

         CH=CH       6.03         S      6.43           S 

         C-OH       3.49         S      3.72           S 

        Solvent proton       2.49         -       -           - 

        N-CH2-N          -         -     5.03           S 

       -N(CH2)2          -         -   3.35-3.33           S 

       -(CH2)2O          -         -  2.51-2.64           d 

      Type of Carbons          Maleic hydrazide               MMMH 

          C=O               167.26               174.72 

          C-OH               136.09                  135.36 

          HC=CH               110.00                  130.49 

          N-CH2-N                   -                    66.28 

         -N(CH2)2                   -                    50.09 

        -(CH2)2O                   -                           37.88  

 

Fig.5:- 
1
H NMR Spectrum of MMMH 

 

 

Fig.6:- 
13

C NMR Spectrum of MMMH. 
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Fig.7:-Mass Spectrum of MMMH 

 
 

Fig.8:- Mass spectral fragmentation  pattern  of  MMMH 
10
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