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Abstract The new mannich bases 1-(((5-chloro-2,4-

dimethoxyphenyl)amino)methyl)indoline-2,3-dione (L1) and 3-(((5-chloro-2,4-

dimethoxyphenyl)amino)methyl)pyrimidine-2,4(1H,3H)-dione (L2) have been synthesized 

by condensation of isaten  or thymine with formaldehyde and 5-chloro-2,4-

dimethoxyaniline . The ligands have been characterized by various physical and spectral 

techniques such as Micro elemental analysis  and spectroscopic methods ultraviolet-visible, 

infrared and nuclear magnetic resonance.Reaction of mannich bases (L1,L2) with one 

equivalents of metal salts (CoCl2.6H2O,NiCl2.6H2O and HgCl2)  afforded the presumably 

tetrahedral complexes [M(L)Cl2] ;L is L1 or L2 .Reaction of [M(L)Cl2] with tertiary 

phosphines ligands ; dppm , PPh3  in molar ratios 1:1(complex : dppm ligand) or 1:2 

(complex : PPh3 ligand ) afforded mixed ligands complexes [M(L)(phosphine)]Cl2 and 

[M(L)(phosphine)nCl2], where is L is L1,L2, phosphine is dppm,PPh3 and  n=1or2.The 

synthesized complexes were characterized by the above mentioned techniques as well as the 

conductivity and magnetic measurements.The obtained results showed that the complexes 

have tetrahedral or octahedral geometry. The antibacterial activities of the ligands and 

some of prepared complexes against two types of bacteria are also reported. 

The Key words: mannich bases, phosphines ligands, Mixed ligands, thymine & Isaten, 

Introduction 

Mannich reaction consists of amino alkylation of an acidic proton placed next to a carbonyl 

group with formaldehyde and ammonia or any primary or secondary amine. The final product 

is a β-amino carbonyl compound. Reactions between imides and aromatic aldehydes have 

also been considered as Mannich reactions. A review of the literature regarding Mannich 

reactions shows extensive volume on chemical, biological and toxicological feature of 

Mannich bases 
[1-6]

 with vast applications as polymers, dispersants in lubricating oil and 

pharmaceutical agents. It is well known that compounds containing amide moiety as 

functional group have been found to possess donor properties and exhibited a wide range of 

biological activities 
[7-13]

. Transition metals are essential for normal functioning of living 
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organisms and are, therefore, of great interest as potential drugs 
[14]

. The coordination 

chemistry of nitrogen donor ligands is an interesting area of research. A great deal of 

attention in this area has been focused on the complexes formed by  metals with bidentate 

ligands using both the nitrogen atoms of the substrates. The study of structural and binding 

features of various Mannich base complexes can play an important role in better 

understanding of the complex biological processes. Several drugs showed increased activity 

as metal chelates rather than as organic compounds 
[15]

. It has been reported in the literature 

survey that cobalt (II) complexes with octahedral geometry show remarkable intercalative 

binding affinity as well as DNA cleavage properties 
[16,17]

. Furthermore  cobalt is an element 

of biological interest which is present in the active center of vitamin B12, which regulates the 

synthesis of DNA indirectly. It is known that there are about eight cobalt dependent proteins 
[18]

. Many cobalt complexes possess antitumor, anti-proliferative, antimicrobial and 

antifungal activity 
[19-26]

. 

Materials 

 All chemicals and phosphine ligands were Commercially supplied and used without further 

Purification .  

Physical measurements 

 Melting Points were obtained on Electro thermal 9300 and are uncorrected. Elemental 

analyses(C.H.N.S ) were carried out on Elementar Vario ELIII. Conductivity measurements 

were made with  DMSO solutions using digital Conductivity meter (Cond 7Il0), Magnetic 

succeptilities were determinded at 25
0
C using  succeptility balance (Sherwood scientific). IR 

spectra were recorded on FTIR 8400si  Shimadzu  spectrometer in the range 400- 4000 cm
-1

 

as KBr disc. Electronic spectra were measured between 250-1200 nm with 10
-3

M  solutions 

in DMSO Solvent (spectroscopic grade) at 25°C using Shimadzu, UV 1650PC 

spectrophotometer. NMR spectra (
1
H,

13
C and

31
P NMR) were Performed in DMSO-d

6
 

solutions using a BrucKer400 MHz spectrometers, 
31

P NMR spectra were recorded on origin 

Brucker Biospin spectrometer. 

Synthesis: 

Synthesis of ligands , (L1), (L2)were  prepared by   Previously described method
 [27]

 . 

Synthesis of Metal Complexes  

Synthesis of ]M(L1)Cl2] 

 In a round bottom flask (100ml) (3.00 mmole, 1g) of ligand (L) were dissolved in (20ml) of 

absolute ethanol. Then (3.00 mmol, 0.68g) of CoCl2.6H2O dissolved in (20ml) of ethanol 

were added. The mixture was stirred for three hours until a light blue precipitate was formed. 

The precipitate was filtered off washed with cold distilled water and ethanol, then 

recrystallized with THF and dried for three hours in an electric oven at temperature of (50 ° 

C) . 
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Synthesis of ]Co(L1)(dppm[Cl2 

A solution of  (dppm)  ligand (1.00 mmole, 0.38g) in acetone ( 15 ml) was added to a solution 

of [Co(L)Cl2] (0.095mmole,0.054g) in acetone ( 15 ml) , The mixture was stirred for 2 h , 

blue precipitate was formed. The resulting Product was filtered off and washed  with a small 

portion of distilled water then recrystallized in absolute ethanol and dried for 4h in an oven at 

50 
0
C . The other Phosphine Complexes were Synthesized by the same procedure,(Table 

1).by using the proper molar ratio 1:1(complex : dppm ligand) or 1:2 (complex : PPh3 ligand 

) 

 

Results And Discussion 

Physical and spectral techniques were used for identification of synthesized Complexes. The 

solid Prepared Complexes are soluble in most Common solvents such as DMSO, DMF and 

THF but, Partially soluble in EtOH and unslouble in H2O. All attempts to isolate crystals for 

x-ray single crystal diffraction analysis were unsuccessful . The analytical data agree well 

with the suggested structures. The molar conductivity values of  the Complexes in DMSO 

Solutions
] [28]

.is indicative of their  non-electrolytic and electrolytic nature .This is consistent 

with the stoichiometry assumed for the complexes, micro elemental  analysis  measurements  

for the Complexes gave approximated values Compared with the theortical values. 

Table 1: Some physical properties, conductance data C.H.N.S and yield % of the 

complexes 

No. Compound Colour M.P/ 
0
C 

yiel

d% 

Molar ᴧ 

cond./ 

mole 
-1

, cm
-1

 

hom 

Micro elemental analysis 

calculated (found) 

C% H% N% S% 

 

L1 Brown 
202- 

204 
?8 - 

58.8

1 

(58.8

8) 

4.40 

(4.36

) 

8.04 

(8.08) 
…… 

 

L2 White 143- 145 >> - 

51.5

0 

(51.6

2) 

4.97 

(4.95

) 

12.82 

(12.90

) 

…… 
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1.  [Co(L1)Cl2] Light blue 93-95 >7 > …… …… …… …… 

2.  

[Co(L1)(pph3)2]Cl

2 
Dark blue 73-75 >? >@ 

61.5

8 

(61.4

1) 

4.39 

(4.38

) 

2.74 

(2.70) 
…… 

3.  [Co(L1)(dppm)]Cl

2 
Blue 102-104 >< >= …… …… …… …… 

4.  

[Ni(L1)Cl2] 
Light 

green 
162- 164 >@ < 

42.9

0 

(42.8

2) 

3.22 

(3.17

) 

5.65 

(5.88) 
…… 

5.  

[Ni(L1)(pph3)2]Cl2 Green 53-54 >; >< 

58.4

1 

(58.2

8) 

4.38 

(4.31

) 

3.20 

(3.24) 
…… 

6.  

[Ni(L1)(dppm)]Cl

2 

Light 

green 
108-109 ?7 >? 

55.8

1 

(55.7

8) 

4.40 

(4.56

) 

5.05 

(5.00) 
…… 

7.  

[Hg(L1)Cl2] Black 113- 115 >; 8; 

13.2

5 

(13.3

0) 

1.85 

(1.91

) 

4.36 

(4.43) 

…

… 

8.  [Hg(L1)(pph3)2Cl2

] 
Brown 61-62 ?8 87 …… …… …… 

…

… 

9.  
[Hg(L1)(dppm)Cl

2] 

Light 

brown 
100-102 >: 8: 

60.0

4 

(60.1

3) 

4.04 

(4.09

) 

1.74 

(1.78) 

…

… 

10.  
[Co(L2)Cl2] Blue 113- 115 >? ? …… …… …… 

…

… 

11.  [Co(L2)(pph3)2]Cl

2 
Blue 208-210 >> ?: …… …… …… 

…

… 

12.  

[Co(L2)(dppm)]Cl

2 
Light blue 114-116 >: >8 

55.7

3 

(55.8

3) 

4.40 

(4.45

) 

4.92 

(5.01) 

…

… 

13.  

[Ni(L2)Cl2] 
Light 

green 
228- 230 >8 88 

13.7

0 

(13.7

9) 

1.97 

(1.93

) 

5.41 

(5.36) 

…

… 

14.  [Ni(L2)(pph3)2]Cl2 Red 97-99 >< >> …… …… …… …… 

15.  [Ni(L2)(dppm)]Cl

2 
Green 130-132 >@ =? …… …… …… …… 
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16.  

[Hg(L2)Cl2] White 105- 106 =? ; 

53.4

9 

(28.1

6) 

2.63 

(2.70

) 

7.10 

(7.04) 
…… 

17.  

[Hg(L2)(pph3)2Cl2

] 
White 147-149 >= 87 

53.4

8 

(53.5

3) 

4.19 

(4.13

) 

3.75 

(4.74) 
…… 

18.  [Hg(L2)(dppm)Cl

2] 
White 165-167 =@ : …… …… …… …… 

 

 

 

Electronic spectra magnetic Susceptibility results 

The electronic spectra of the Mannich bases ligands (L1 and L2) and Co( II), Ni (II) and 

Hg(II) Complexes as well as the magnetic result are listed in (Table2) , L1 and L2 has an 

absorption band at(248 ,258)nm assigned to,   
*
transitions, the  second band that 

appears at (310,364) nm is due to  n 
*
transition . The Cobalt Complexes display bands in 

d-d region at(608 , 632 , 639  , 678 ,694 , 699) nm, related to
4
A2 (F) 

4
T1(P) characteristic for 

tetrahedral  geometry around cobalt atom 
[ 29-31[

. The magnetic moments of the Complexes is 

typical for tetrahedral structure 
[31[

.The Spectra of Ni(II) Complexes also display bands in the 

visible region which are Characteristic for tetrahedral Complexes. The magnetic moment 

values of the Ni (II) complexes as well as, the other analytical  data  are  in agreement with 

their tetrahedral  structures 
[31,32]

,  The prepared mercury Hg (II) complexes display charge 

transfer bands in the range  (406 - 459) nm. The Hg (II) complexes do not have any (d-d) 

transitions due to their  filled (d) orbital . Transitions appeared in the range             (300- 

312)and(207-246) cm
-1

 They are related to the ligand transitions n 
*
and              

*
 

respectively. According to the results obtained the prepared complexes may have a 

tetrahedral shape and for some of them might be an octahedral geometry. 
[33-35]

. 

Table 2: Electronic and magnetic measurements of the complexes 

 

No. Compounds 

wave 

length 

(nm) 

Wave 

number 

(cm
-1

) 

Transitions 
μeff 

B.M 

Geometrica

l shape 

- L1 
310 

248 

:99<9 

40322 
     
     

- - 

- L2 
364 

258 

27472 

38759 
     
     

- - 

1.  [Co(L1)Cl2] 
694 

297 

232 

14398 

33670 

43010 

4
A2 (F) → 

4
T1 

(P) 

     
4.180 Tetrahedral 
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2.  [Co(L1)(pph3)2]Cl2 
632 

301 

241 

15873 

33222 

41493 

4
A2 (F) → 

4
T1 

(P) 

     
     

-- Tetrahedral 

3.  [Co(L1)(dppm)]Cl2 
678 

312 

225 

14524 

32051 

44345 

4
A2 (F) → 

4
T1 

(P) 

     
     

-- Tetrahedral 

4.  [Ni(L1)Cl2] 

1112 

695 

337 

220 

8992 

14388 

29629 

45454 

3
T1 (F) → 

3
T2 

(F) 
3
T1 (F) → 

3
T1 

(P) 

     
     

3.192 Tetrahedral 

5.  [Ni(L1)(pph3)2]Cl2 

1190 

748 

358 

213 

8403 

13368 

27932 

46838 

3
T1 (F) → 

3
T2 

(F) 
3
T1 (F) → 

3
T1 

(P) 

     
     

-- Tetrahedral 

6.  [Ni(L1)(dppm)]Cl2 

1126 

789 

304 

236 

8880 

12674 

32894 

42372 

3
T1 (F) → 

3
T2 

(F) 
3
T1 (F) → 

3
T1 

(P) 

     
     

:.=@;? Tetrahedral 

7.  [Hg(L1)Cl2] 
464 

311 

246 

21512 

32154 

40650 

(C.T) 

     
     

Diamagnet

ic 
Tetrahedral 

8.  [Hg(L1)(pph3)2Cl2] 
406 

306 

230 

21696 

32626 

43478 

(C.T) 

     
     

Diamagnet

ic 
octahedral 

9.  [Hg(L1)(dppm)Cl2] 
453 

312 

221 

22062 

32051 

45248 

(C.T) 

     
     

Diamagnet

ic 
octahedral 

10.  [Co(L2)Cl2] 
639 

317 

240 

15649 

31496 

41666 

4
A2 (F) → 

4
T1 

(P) 

     
     

-- Tetrahedral 

11.  [Co(L2)(pph3)2]Cl2 
608 

305 

238 

16447 

32786 

41928 

4
A2 (F) → 

4
T1 

(P) 

     
     

4.707 Tetrahedral 

12.  [Co(L2)(dppm)]Cl2 
699 

293 

221 

14295 

34129 

45248 

4
A2 (F) → 

4
T1 

(P) 

     
-- Tetrahedral 
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13.  [Ni(L2)Cl2] 

1152 

818 

361 

216 

8676 

12224 

27700 

46189 

3
T1 (F) → 

3
T2 

(F) 
3
T1 (F) → 

3
T1 

(P) 

     
     

-- Tetrahedral 

14.  [Ni(L2)(pph3)2]Cl2 

1177 

779 

344 

250 

8492 

12836 

29069 

40000 

3
T1 (F) → 

3
T2 

(F) 
3
T1 (F) → 

3
T1 

(P) 

     
     

 

 

-- 

 

Tetrahedral 

15.  [Ni(L2)(dppm)]Cl2 

1196 

699 

345 

231 

8357 

14306 

28985 

43290 

3
T1 (F) → 

3
T2 

(F) 
3
T1 (F) → 

3
T1 

(P) 

     
     

 

4.022 
Tetrahedral 

16.  [Hg(L2)Cl2] 
475 

306 

242 

21011 

32679 

41322 

(C.T) 

     
     

Diamagnet

ic 
Tetrahedral 

17.  [Hg(L2)(pph3)2Cl2] 
483 

300 

233 

20691 

33333 

42826 

(C.T) 

     
     

Diamagnet

ic 
octahedral 

18.  [Hg(L2)(dppm)Cl2] 
489 

305 

207 

20041 

32733 

48309 

(C.T) 

     
     

Diamagnet

ic 
octahedral 

 

FTIR Results  

The important infrared bands of the ligands and their complexes are collected in (Table3).The 

FTIR spectra of the complexes were interpreted by the free ligands. Absorption at 

(3309_3369)cm
-1

 due to the presence of ʋ(NH),these stretching are shifted toward a lower 

frequencies compared to free ligands and indicate the involvement of NH group in the 

bonding
[32]

.The complexes exhibited the most characteristic bands occur at (3010-3055)cm
-

1
,(2916-2991)cm

-1
,(1671-1687)cm

-1
,(1602-1618) cm

-1
,(1560-1596)cm

-1
 and (1452-1492)cm

-1
 

due to the stretching vibrations of ʋ(C=H) Ar,                   ʋ (C-H)Alph, ʋ(C=O)Amid , ʋ 

(C=C), ʋ (C=C)sym. and ʋ(C-N)respectively
[33,34]

. The bands due to            ʋ(C-O-C) 

stretching vibration of the O-methoxy group of the phenyl ring (L1,L2)appeared at 

(1350,1379) cm
-1 

respectively. These bands are shifted to (1332-1344) cm
-1

 in the metal 

complexes. Suggesting the involvement of the oxygen atom of the O-methoxy group in 

coordination with the metal ion.The infrared of the complexes showed bands at(1429-

1433),(619-742)cm
-1

 (420-486)cm
-1

 and (570-590)cm
-1

 which are assigned to ʋ (C-

P)Ansym.&sym., ʋ (M-O)and ʋ(M-N) respectively
[35,36]

  Fig[1,2]. 
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Table 3: IR data of synthesized complexes and ligands (cm
-1

) 

ν(M-O) ν(M-P) ν(M-N) ν(C-Cl) 
ν(C-P) ν 

(C-O-C) 

ν 

(C-N) 

ν(C=C) ν(C=O) 

Amid 

ν(C=O) 

Imid 

ν(C=O) 

Keton. 

ν(C-H)Alph. ν(C-H) 

Ar. 

ν(N-H) 

Thy. 

ν(N-H) 

Ani. 
 المعقد

Sym. Asym. Sym. Asym. Sym. Asym. 

- - - 860(m

) 

- 
- 

1330(m

) 

1461(m

) 
1521(s) 

1608(

m) 
1691(s) - 1735(s) 8273(w) 

8250(w

) 
0331(w) 

- 3411(s) L1 

- - - 860(m

) 
- 

- 
1339(m

) 

1498(m

) 
1552(s) 

1606(

m) 
1677(m) 0783(s) - 

8272(w) 8202(w

) 
0320(w) 

3191(

m) 

3363(m) L2 

573(w) - 430(m) 810(m

) 

- 
- 

1346(m

) 
1473(s) 1566(m) 

1612(

m) 

1666(m

) 
- 1724(s) 

2891(m

) 

2991(m

) 

3007(

m) 

- 0322(s) 1.  

577(w) 569(w) 432(m

) 

861(m

) 

690(w

) 

1430(

m) 

1334(m

) 

1452(m

) 
1576(m) 

1616(s

) 
1672(s) - 1722(s) 

2830(m

) 

2916(m

) 

3054(

m) 

- 3335(s

) 

2.  

577(w) 542(w) 420(m

) 

845(m

) 

669(w

) 

1431(

m) 

1344(m

) 

1454(m

) 
1583(m) 

1612(

m) 
1674(s) - 1721(s) 

2889(m

) 

2985(m

) 

3043(w

) 

- 3322(

m) 

3.  

571(w) - 440(m

) 

839(m

) 
- - 

1340(m

) 

1465(m

) 
1595(w) 

1618(

w) 
1687(s) - 1724(s) 

2843(m

) 

2968(m

) 

3028(w

) 

- 3309(

m) 

4.  

570(w) 561(w) 452(m

) 

850(m

) 

619(w

) 

1429(w

) 

1339(m

) 
1492(s) 1588(m) 

1611(s

) 
1672(s) - 1722(s) 

2849(w

) 

2965(w

) 

3035(w

) 

- 3345(s

) 

5.  

571(w) 553(w) 447(m

) 

864(m

) 

663(w

) 

1433(w

) 

1329(m

) 

1473(w

) 
1589(s) 

1618(

m) 
1674(s) - 

1708(m

) 

2882(m

) 

2920(m

) 

3055(

m) 
- 

3387(

m) 

6.  

574(w) - 469(w

) 

878(m

) 

- 
- 

1334(m

) 
1492(s) 1590(w) 

1602(

m) 
1678(s) 

- 
1720(s) 2854(w) 2924(m) 

3055(

m) 

- 3360(

m) 

7.  

586(w) 574(w) 430(m

) 

860(m

) 

719(w

) 
1442(s) 

1339(m

) 

1470(m

) 
1578(w) 

1614(

m) 

1682(m

) 

- 1724(m

) 
2843(m) 2918(s) 

3015(

m) 

- 3375(

m) 

8.  

575(w) 586(w) 453(m

) 

860(m

) 

709(w

) 

1429(w

) 

1330(m

) 

1470(m

) 
1583(s) 

1610(

m) 

1671(m

) 

- 
1722(s) 2864(m) 2950(w) 

3018(

m) 

- 3345(

m) 

9.  

586(w) - 430(m849(m- - 1332(m1473(m1593(s) 1614(1679(s) 1704(s) - 2884(m) 2970(m) 3039(3195(3367(10.  
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) ) ) ) m) m) m) m) 

582(w) 516(w) 476(w

) 

840(m

) 

698(m

) 

1394(

m) 

1334(m

) 
1465(s) 1595(m) 

1616(

m) 

1681(m

) 

1728(m

) 
- 2843(m) 2926(w) 

3026(

m) 

3192(

m) 

3369(s

) 

11.  

577(w) 522(w) 465(w

) 

862(m

) 

698(w

) 

1430(

m) 

1334(m

) 

1489(w

) 
1591(w) 

1609(

m) 

1682(m

) 
1722(s) - 2890(m) 2965(w) 

3024(

m) 

3193(

m) 

3345(s

) 

12.  

579(w) - 468(m

) 

868(m

) 

642(w

) 

1433(

m) 

1334(m

) 
1487(s) 1572(m) 

1617(

w) 

1688(m

) 

1718(m

) 
- 2895(m) 2945(w) 

3010(

m) 

3185(

w) 

3345(

w) 

13.  

573(w) 
519(w) 486(m

) 

849(m

) 

698(w

) 

1430(

m) 

1334(m

) 

1489(w

) 
1591(w) 

1609(

m) 

1666(m

) 
1707(s) - 2890(m) 2965(w) 

3024(

m) 

3189(

m) 

3345(

m) 

14.  

579(w) 573(w) 
430(m

) 

860(m

) 

742(w

) 

1430(

m) 

1338(m

) 

1485(w

) 
1596(s) 

1610(

m) 

1677(w

) 
1703(s) - 

2860(m

) 

2976(m

) 

3024(

m) 

3195(

m) 

3336(s

) 

15.  

590(w) - 
448(m

) 

848(m

) 
- - 

1337(m

) 

1454(w

) 
1560(w) 

1610(

m) 

1680(m

) 

1730(m

) 
- 2843(m) 2918(s) 

3039(w

) 

3198(

m) 

3338(s

) 

16.  

574(w) 566(w) 
476(m

) 

846(m

) 

698(w

) 

1494(

m) 

1334(m

) 

1456(w

) 
1563(w) 

1616(

m) 

1681(m

) 
1728(s) - 2843(m) 2926(w) 

3026(

m) 

3192(

w) 

3369(s

) 

17.  

589(w) 
554(w) 

430(m

) 

860(m

) 

642(w

) 

1433(

m) 

1334(m

) 
1487(s) 1572(m) 

1616(

m) 

1688(m

) 

1723(m

) 
- 2895(m) 2945(w) 

3010(

m) 

3189(

m) 

3325(s

) 

18.  

 

W=weak , m=medium , s=strong , Ani=Aniline , Thy.=Thymine  
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NMR Results  

The 
1
H-NMR spectrum of the complex [Hg(L1)Cl2]  (Fig.4)showed a singlet at(δH=2.51ppm) 

assigned to the solvent protons (DMSO-d
6
). The (O-CH3) group displayed two singlets at 

(δH=3.54ppm), for the one adjacent to C-Cl group and (δH=4.4ppm) for the second(O-CH3) 

which is coordinated to the metal center. this signal is shifted slightly down field and that is 

an indication of the coordination of methoxy oxygen atom. Also the spectrum showed a 

singlet at (δH= 5.43ppm) which is assigned to the protons of CH2 group. The singlet of N-H 

group appeared at (δNH=5.97ppm).Two singlets also observed at (H=6.86,6.71ppm) belong 

to the aromatic C-H group a and b. Whereas a multiplet signal occur in the range 

(=7.65_8.43ppm) assigned to the protons of the benzene ring
[37]

. The 
31

P{
1
H} NMR spectrum 

of [Hg(L2)(dppm)Cl2] displayed a singlet                     at(-19.20 ppm)(Fig.5) and that refer to 

the presence of one product. The negative value of the δP indicated that dppm behave as a 

bidentate chelate 
[38]

 . The 
1
H , 

13
C , 

31
P NMR data for compounds measured in DMSO-d

6
 are 

given in ( Table4) . 

 Table 4 :
1
H , 

13
C , 

31
P NMR spectral data for L1 , L2 and Hg (II ) complexes . 

no Compound 
Type of 

NMR 
Chemical shift ( ppm ) 

1.  (L1) 

1
H 

 (DMSO-d
6
):  ( δH=2.51ppm,  )δ3.76,3.82)ppm(3H,s,) for 

2OCH3, CH2=(δ5.07ppm,2H,s), NH=(δ6.16ppm,1H,s), C-

H-Ar1=(δ6.78,6.74ppm,1H,s), C-H-Ar2=(δ6.73-

7.71ppm,4H,m) 

13
C 

δ
13

C =40.44ppm (DMSO-d
6
), 

δ
13

C=56.32,57.43ppm)2OCH3), δ
13

C=99.82ppm(CH2), 

δ
13

C=108.13-151.96ppm(Ar), 

δ
13

C=161.91,165.39ppm(C=O) 

2.  (L2) 

1
H 

DMSO-d
6
):  ( δH=2.50ppm, CH3=(δ1.76ppm,3H,s),  

)δ3.75,3.82)ppm(3H,s,) for 2OCH3, 

CH2=(δ4.47ppm,2H,s), NH=(δ5.52ppm,1H,s), C-H-

Ar1=(δ6.96,6.70ppm,1H,s), C-H =(δ7.25ppm,1H,s), 

NH=(δ10.91ppm,1H,s), 

13
C 

δ
13

C =40.46ppm (DMSO-d
6
),δ

13
C=12.47 (CH3), δ

13
C= 

δ
13

C=56.05,56.65ppm)2OCH3), δ
13

C=59.94 ppm(CH2), , 

δ
13

C=98.65,111.03ppm (C=C),δ
13

C=116.43-

150.28ppm(Ar), δ
13

C=152.19,165.35ppm(C=O) 

3.  [Hg(L1)Cl2] 

1
H 

(DMSO-d
6
):  ( δH=2.51ppm,  )δ3.54,4.00)ppm(3H,s,) for 

2OCH3, CH2=(δ5.43ppm,2H,s), NH=(δ5.97ppm,1H,s), C-

H-Ar1=(δ6.71,6.86ppm,1H,s), C-H-Ar2=(δ7.65-

8.43ppm,1H,m), 

13
C

 

δ
13

C =40.27ppm (DMSO-d
6
), 

δ
13

C=56.63,58.52ppm)2OCH3), δ
13

C=65.22ppm(CH2), 

δ
13

C=105.27-153.47ppm(Ar), 

δ
13

C=160.61,174.38ppm(C=O) 

4.  [Hg(L2)(dppm)2Cl2] 
1
H 

DMSO-d
6
):  ( δH=2.50ppm, CH3=(δ1.73ppm,3H,s), 

CH2(dppm)=(δ1.24ppm,2H,s), )δ3.68,3.84)ppm(3H,s,) for 

2OCH3, CH2=(δ4.03ppm,2H,s), NH=(δ5.94ppm,1H,s), 

C-H-Ar1=(δ6.81,6.44ppm,1H,s), C-H =(δ7.22ppm,1H,s), 

NH=(δ10.94ppm,1H,s), C-H-Ar2=(δ7.20-
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7.90ppm,20H,m) 

5.  [Hg(L2)(dppm)2Cl2] 
31

P -19.20 

    

 S; singlet ; D ; doublet ; t ; triplet ; m ; multiplet   

 

 

 

Antimicrobial activity 

         (Table5) illustrates the result of antibacterial activity of . Mannich Base ligands  (L1 ,L2) 

and their metal Complexes against two types of  bacteria pseudomonas aeruginosa (gram 

negative) and staphylococcus aurous (gram positive). The Compounds were evaluated in 

vitro for their antibacterial activity against the tested bacteria by disc diffusion method
[39,40] 

the bacterial species were obtained from biological department/college of science/ Tikrit 

university. Nutrient agar was used  for bacterial screening, DMSO was used as solvent and 

Ciprofloxine ,Ampicillin and Amoxllin (1x10
-3

g/m1) as Control.  

         The ligands were inactive  (Conc., 1x10
-4 

mg/ml) or relatively shows narrow spectrum 

of activity (Cenc:1X10
-3

 mg/ml).Metal Complexes exhibited different activity against the  

Pseudomonas aeruginosa and staphylococcus aurous (Conc,1X10
-2

,1x10
-3

mg/m1)The results 

obtained suggest that the Complexion metals enhanced antibacterial activity of Mannich Base 

ligand Figure (6,7) 

Table5: Antibacterial activity of ligands and some complexes.  

No. Complexes 
Conc. 

mg/ml 

Pseudomonas 

aeruginosa 

Staphylococcus 

aurous 

1. L1 

1 x 10
-4 

1 x 10
-3

 

1 x 10
-2

 

- 

+ 

+ 

- 

+ 

+ 

2. [Co(L1)(pph3)2]Cl2 

1 x 10
-4 

1 x 10
-3

 

1 x 10
-2

 

+ 

+++ 

+++ 

- 

+++ 

+++ 

3. [Ni(L1)Cl2] 

1 x 10
-4 

1 x 10
-3

 

1 x 10
-2

 

+ 

++ 

+++ 

+ 

+ 

+++ 

4. [Hg(L1)Cl2] 

1 x 10
-4 

1 x 10
-3

 

1 x 10
-2

 

+ 

+ 

+++ 

+ 

++ 

+++ 

5. L2 

1 x 10
-4 

1 x 10
-3

 

1 x 10
-2

 

- 

+ 

++ 

- 

+ 

++ 

6. [Co(L2)Cl2] 

1 x 10
-4 

1 x 10
-3

 

1 x 10
-2

 

- 

++ 

+++ 

- 

+ 

+++ 
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7. [Co(L2)(dppm)]Cl2 

1 x 10
-4 

1 x 10
-3

 

1 x 10
-2

 

+ 

+ 

+++ 

+ 

++ 

+++ 

8. [Ni(L2)(pph3)2]Cl2 

1 x 10
-4 

1 x 10
-3

 

1 x 10
-2

 

+ 

+++ 

+++ 

- 

++ 

+++ 

9. [Hg(L2)Cl2] 

1 x 10
-4 

1 x 10
-3

 

1 x 10
-2

 

- 

++ 

+++ 

- 

+ 

+++ 

10. [Hg(L2)(pph3)2Cl2] 

1 x 10
-4 

1 x 10
-3

 

1 x 10
-2

 

+ 

++ 

+++ 

+ 

++ 

+++ 

(-)  = There is no inhibition 

(+) =Inhibition of 5 - 10 mm diameter 

(++) =Inhibition of 15 - 20 mm diameter 

(+++)=Inhibition of 25 to 30 mm diameter 

 
Fig. (1) Infrared spectrum of [ L1]) 
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Figure (2) Infrared spectrum of [Hg(L2)(pph3)2Cl2] 

 
Figure 3: 

1
H-NMR spectrum of the ligand [L1] 

 
Figure 4: 

1
H-NMR spectrum of the complex[Hg(L1)Cl2] 
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Figure 5: 

31
P-NMR spectrum of the complex [Hg(L2)(dppm)2Cl2] 

 
(Fig.7) The inhibitory activity of the 

complex [Hg(L2)Cl2] against bacteria 

Pseudomonas aeruginosa 

 
(Fig.6) The inhibitory activity of the 

complex [L2]  against bacteria 

Pseudomonas aeruginosa 

     References:  

[1]. Tramontini M. Advances in the chemistry of Mannich bases. Synthesis 

1973;1993(12):703-5. 

[2]. Tramontini M, Angiolini L. Further advances in the chemistry of Mannich bases. 

Tetrahedron 1990;46:1791. 

[3]. Tramontini M, Angiolini L. Mannich Bases: Chemistry and Uses. Boca Raton: RC Press; 

1994. 

[4]. Joshi S, Khosla N, Tiwari P. In vitro study of some medicinally important Mannich bases 

derived from antitubercular agent. Bioorg Med Chem 2004;12(3):571-6. 

[5]. Joshi S, Manikpuri AD, Khare D. Synthetic spectroscopic and antibacterial studies of 

Mannich bases of 2-chloro 4-nitro benzamide. J Indian Chem Soc 2008;85:1-5. 

[6]. Joshi S, Khosla N, Khare D, Tiwari P. Synthesis and antibacterial screening of novel 

sulfonamide Mannich bases. Acta Pharm 2002;52(3):197-206. 



                                      European Journal of Molecular & Clinical Medicine 

                                                                                         ISSN 2515-8260                 Volume 07, Issue 02, 2020 

 

5788 
 

[7]. Raman N, Ravichandran S. Synthesis and characterrization of a new schiff base and its 

metal complexes derived from the Mannich base N-(1-Piperidino benzyl) acetamide. 

Synth React Inorg Met Org Nano-Metal Chem 2005;35(6):439. 

[8]. Reshetova K, Ustynyuk YA. Binuclear and polynuclear transition metal complexes with 

macrocyclic ligands. Russ Chem Bull 2004;53:335. 

[9]. Zoupy A, Petit A, Hamelin F, Mathe D. New solvent free organic synthesis using focused 

microwaves. Synthesis 1998; 8(9):1213. 

[10]. Gangadasu B, Narender P, Raju BC, Rao VJ. Calcium chloride catalyzed three 

component one pot condensation reactions. An efficient synthesis of 3,4-di hydro 

pyrimidin 2(1H)-ones. Indian J Chem 2006;45B:1259. 

[11]. Pelczar MJ, Chan EC, Krieg NR. Microbiology. 5th ed. New York: McGraw-Hill Ltd.; 

1998. 

[12]. Scozzafava A, Menabuoni L, Mincione F, Mincione G, Supuran CT. Carbonic anhydrase 

inhibitors: Synthesis of sulfonamides incorporating dtpa tails and of their zinc complexes 

with powerful topical antiglaucoma properties. Bioorg Med Chem Lett 2001;11:575-82. 

[13]. Walsh C. Enabling the chemistry of life. Nature 2001;409(6817):226-31. 

[14]. Malhotra E, Kaushik NK, Malhotra HS. Synthesis and studies of ionic chelates of 

hafnocene with guanine. Indian J Chem 2006;45(2):370-6. 

[15]. Chandra S, Shukla D, Gupta LK. Synthesis and spectroscopic studies of Co(II), Ni(II) and 

Cu(II) complexes with N donor (N4) macrocyclic ligand (DSLF). J Indian Chem Soc 

2008;85:800-6. 

[16]. Pathak P, Jolly VS, Sharma KP. Synthesis and Biological activities of some new 

substituted aryl azo Schiff bases. Orient J Chem 2000;16(1):161-2. 

[17]. Samadhiya S, Halve A. Synthetic utility of Schiff bases as potential herbicidal agents, 

Orient J Chem 2001;17(1):119-22. 

[18]. Bernhardt PV, Lawrance GA. Cobalt. In: McCleverty JA, Meyer TJ, editors. 

Comprehensive Coordination Chemistry. IInd ed., Vol. 6. Oxford: Elsevier; 2003. p. 1-

45. 

[19]. Dwyer FP, Gyarfas EC, Rogers WP, Koch JH. Biological activity of complexions. Nature 

1952;170:190-1. 

[20]. Hall MD, Failes TW, Yamamoto N, Hambley TW. Bioreductive activation and drug 

chaperoning in cobalt pharmaceuticals. Dalton Trans 2007;(36):3983-90. 

[21]. Lopez-Sandoval H, Londono-Lemos ME, Garza-Velasco R, Poblano-Melendez I, 

Granada-Macias P, Gracia-Mora I, et al. Synthesis, structure and biological activities of 

cobalt(II) and zinc(II) coordination compounds with 2-benzimidazole derivatives. J Inorg 

Biochem 2008;102:1267-76. 

[22]. Ott I, Abraham A, Schumacher P, Shorafa H, Gastl G, Gust R, et al. Synergistic and 

additive antiproliferative effects on human leukemia cell lines induced by combining 

acetylenehexacarbonyldicobalt complexes with the tyrosine kinase inhibitor imatinib. J 

Inorg Biochem 2006;100:1903-6. 

[23]. Ott I, Schmidt K, Kircher B, Schumacher P, Wiglenda T, Gust R. Antitumour - Active 

cobalt-alkyne complexes derived from acetylsalicyclic acid; studies on the mode of drug 

action. J Med Chem 2005;48:622-9. 

[24]. Miodragovic DU, Bogdanovic GA, Miodragovic ZM, Radulovic MD, Novakovic SB, 

Kaludjerovic GN, et al. Interesting coordination abilities of antiulcer drug famotidine and 

antimicrobial activity of drug and its cobalt(II) complex. J Inorg Biochem 

2006;100:1568-74. 

[25]. Nomiya K, Yoshizawa A, Tsukagoshi K, Kasuga NC, Hirakawa S, Watanabe JJ. 

Synthesis and structural characterization of silver(I), aluminium(III) and cobalt(II) 



                                      European Journal of Molecular & Clinical Medicine 

                                                                                         ISSN 2515-8260                 Volume 07, Issue 02, 2020 

 

5789 
 

complexes with 4-isopropyltropolone (hinokitiol) showing noteworthy biological 

activities. Action of silver(I)-oxygen bonding complexes on the antimicrobial activities. 

Inorg Biochem 2004;98:46-60. 

[26]. Lv J, Liu T, Cai S, Wang X, Liu L, Wang Y. Synthesis, structure and biological activity 

of cobalt(II) and copper(II) complexes of valine-derived Schiff bases. J Inorg Biochem 

2006;100:1888-96. 

[27]. Afraa, S. Sh., Jawdat, H. A., & Jenan, H. K.,  Synthesis and Characterization of Some 

Metal Complexes with Mannich Bases Derived from Saccharin and Study their 

Biological Activity. Diyala Journal for Pure Science,  (2017),13(2)-part 3, 32-46. 

[28].   i ,  .  .,   or ps ii,  .,    i   ,  ., Electrically Conductive Metal–Organic 

Frameworks. Chemical Reviews.  (2020),p70-71.   

[29]. Alim, A.; Kudrat-E-Zahan, M.; Haque, M. M. and Tarafder, M. T. H., Synthesis and 

Characterization of Some Metal Complexes of Cu(II), Ni(II), Zn(II), Cd(II), Sn(II), 

Co(II), Sb(III) AND Fe(III) Containing Bidentate Schiff Base of Smdtc. Sci. J. Chem, 

(2015),3(3) 35. 

[30]. Chandra, S.; Jain, D.; Sharma, A. K. and Sharma, P. ,Coordination modes of a Schiff base 

pent dentate derivative of 4-aminoantipyrine with cobalt (II), nickel (II) and copper (II) 

metal ions: synthesis, spectroscopic and antimicrobial studies. Molecules; (2009),14(1): 

174-190. 

[31]. Abid, K. K. and Omar, A. A. B. ,Synthesis and spectroscopic studies of dinuclear Schiff 

base and its transition metal complexes with Cr(III), Fe(III), Co(II), Ni(II), Cu(II) and 

Zn(II) ions. Res. Chem. Intermed.; (2013),41(3): 1715-1726. 

[32]. Das, A., Bhattacharya, K., Giri, S., & Ghosh, A., "Synthesis, crystal structure and 

magnetic properties of a dinuclear and a trinuclear Ni (II) complexes derived from 

tetradentate ONNO donor Mannich base ligands." Polyhedron, (2017),134, 295-301 

[33]. Methak,S.; Mohammad H. T., and Ganm A. J., Synthesis and Characterization 

Complexes of Zn(II),Cd(II),Hg(II) With New Mannich Bases Derivative of4-Amino 

Antipyrine With Ethylene Diamine. Journal of Babylon University; (2013), 5(21): 1674-

1680.  

[34]. Jain B., S. Malik; Sharma, N. and S. Sharma, Synthesis, physico-chemical and spectral 

studies of Hg(II) and Cu(II)complexes with sulfamethoxazole Mannich Bases. Der 

Chemica Sinica; (2013),4(5): 40-45.  

[35]. Sharma,; N. Jain, B. and Malik, S., Interaction of Schiff Base derived from 

Sulfaguanidine drug with Hg(II) and Cu(II) metals. AJBPS; (2014),3(4): 304-309. 

[36]. Silverstein, R. M.; Webster, F. X.; Kiemle, D. and Bryce, D. L. ,Spectrometric 

identification of organic compounds. 7
th

Ed., John Wiley & Sons, New York, US.; (2005) 

pp 142, 154. 

[37]. Li, G., Liu, M., Zou, S., Feng, X., & Lin, L. A Bispidine-Based Chiral Amine Catalyst for 

Asymmetric Mannich Reaction of Ketones with Isatin Ketimines. Organic Letters.  

(2020). 5(2): 132-144. 

[38]. Al-Janabi, A. S., Jerjes, H. M., & Salah, M. H., Synthesis and characterization of new 

metal complexes of thione and phosphines Ligands. Tikrit Journal of Pure Science, 

(2017), 22(9),      53-57.  

[39]. Ananthanarayan, R. ,Ananthanarayan and Paniker's textbook of microbiology. Orient 

Blackswan.  (2006).  

https://www.iasj.net/iasj?func=search&query=au:%22Jawdat%20Helmy%20Abdul%20Wahid%20%D8%AC%D9%88%D8%AF%D8%AA%20%D8%AD%D9%84%D9%85%D9%8A%20%D8%B9%D8%A8%D8%AF%D8%A7%D9%84%D9%88%D8%A7%D8%AD%D8%AF%22&uiLanguage=ar
https://www.iasj.net/iasj?func=search&query=au:%22Jenan%20Hassan%20Kareem%20%D8%AC%D9%86%D8%A7%D9%86%20%D8%AD%D8%B3%D9%86%20%D9%83%D8%B1%D9%8A%D9%85%22&uiLanguage=ar
https://www.iasj.net/iasj?func=issues&jId=170&uiLanguage=ar


                                      European Journal of Molecular & Clinical Medicine 

                                                                                         ISSN 2515-8260                 Volume 07, Issue 02, 2020 

 

5790 
 

[40].  Sharlee, R., & Sumangala, B. , Prevalence of Methicillin Resistance Staphylococcus 

aureus in Teaching Hospital, Karnataka, India. Int. J. Curr. Microbiol. App. 

Sci, (2020), 9(3), 2837-2843.  

 


