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Abstract: 
Anew ligand 2-(4-bromo phenyl)-4H-1,3-benzothiazine-4-one, has been 

prepared and characterized by (FTIR) spectroscopy, C.H.N.S elemental analysis. 

The new ligand has been used as chelating reagent to prepare Cr(III), Co(II), 

Mn(II), Cu(II) and Vo(IV), complexes were isolated, and characterized by 

(FTIR) ,(Uv-vis) spectra, flame atomic absorption  technique, in addition to 

magnetic susceptibity, and conductivity measurements. The study of the nature 

of the complexes formed in ethanolic medium following the mole ratio method 

gave results which compound successfully with those obtained from isolated 

solid state studies as formula [ML2(H2o)2]Cl2  M: Mn(II), Co(II), Cu(II) and 

[CrL2Cl2] and [VoL2(H2O)]SO4 .                  

Introduction  
  The biological activity of many benzodioxine and benzothiozine derivative is 

now fairly documented
(1-3)

. These compounds were described as fungicidal, 

bactericidal, and hypoglycemic agents
(4-6)

. Hydrazino , and mannich bases of 

such benzothiazine derivatives, have been studied intensively mainly because of 

their application of organic     synthesis especially for preparation 

dyes
(7)

,industrial
(8)

, pharmaceutical ,  and polymer chemistry
(9-10)

. Metal 

complexes of first row of transition elements of benzodioxine, Schiff base of 

benzodioxine  ,mannich bases of benzodioxin and amine compound of 

benzothiazin have been studied extensively in recent years due to the selectivity 

and sensitivity of ligands to words various metal ions
(11-15)

. In present work, we 

synthesize 2-(4-bromo phenyl)-4H-1,3-benzothiazine-4-one and its metal 

complexes with metal chlorides of Cr(III), Co(II), Mn(II), Cu(II) and Vo(IV).                                                                             

1-Experimental   

A.  Material and methods 
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The chemicals used in this work were obtained from B.D.H and they were 

all pure grad reagents. Flam atomic absorption of elemental analyzer, shimadzy 

AA-670 was used for metal determination. FTIR spectra were recorded using 

shimadzy-8400 spectrophotometer,  for the range 4000-400 cm
-1

. Electronic 

spectra were recorded using varian uv-vis. Spectrophotometer 100 conc. 

Electrical conductivity was measured by caring conductivity meter 220 and 

magnetic susceptibility was measured for solid complexes at 30
0
 temperature by 

Bm6 using faraday 
,
s method.                                                                                                                                     

B. preparation of compound (I) 
  A mixture of (3.85g, 0.025mole) 2-mercobenziocacid and (8.75g , 

0.05mole ) 4-bromobenzaldehyde in 100ml of ethanol was stirred magnetically , 

and (2.70g, 20 mmole) of aluminum  chloride was gradually added , then stir the 

mixture for 8 hours at 25c
0
 , then 200ml of distilled water was slowly added , 

until precipitate formed , which re-crystallized from absolute ethanol , dried 

over CaCl2 pellets.        
COOH

SH

Br

COH

O

O

S
Br

H

+
AlCl3

CH3CH2OH
 

 Scheme(1): preparation of compound (I)  

C. Preparation of the ligand(L) 
  A mixture of (0.01mole, 2.90g ) of compound (I) in 50ml of absolute ethanol 

and 50ml of 98% hydrated hydrazine was stirred at room temperature and 

refluxed for 6 hours the crystals were collected after evaporate  of the solvent, 

then filtration, washed with petroleum ether, and dried in vacuum.                                     
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Scheme(2): Preparation of the ligand(L) 

     D. Preparation of vanadyl complex  
          To a (2mmoles , 0.0667g) of 2-(4-bromphenyl )-4H-1,3-benzothiozine-4-

one(L) in 10ml ethanol was added (1mmole , 0.248g) of VoSO4.5H2O in 10ml 

of water , when colored solid precipitated immediately after refluxing the 

mixture for approximately 1hour the solid mass was filtered by and washed with 
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1:1 ethanol –water mixture and dried in vacuum .                                                                        
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Scheme (3): synthesis of VoL complex 

E. Preparation of Cr(III), Mn(II), Co(II) and Cu(II) 
  Ethanolic solution of (2mmole, 0,667g) of ligand was added to 20ml ethanolic 

solution (1mmole) of metal chloride hydrate (CrCl3.6H2O, MnCl2.4H2O 

,CoCl2.6H2O and CuCl2.2H2O). The saturated solution of sodium 

bicarbonate(NaHCO3) were added to the mixture,  the mixture was heated on a 

steam bath for 1 hour . After cooling the resulting precipitate was filtered 

washed with water, ethanol , and then dried which resulted in the formation of 

their respective metals complexes.   

Table(1): Physical data , elemental analysis  of the ligand and its metal 

complexes   

M% 

 

 

N% H% C% Yield% 

  

Color M.P co Compound 

 

Cal.      

     
(Found) 

 

Cal.      

     
(Found) 

 

Cal.      

     
(Found) 

 

Cal.      

     
(Found) 

 -  8.35 

(8.64) 

3.03 

(3.08) 

51.31 

(51.85) 

   65 Yellow 290 C14H11N2OSBr(L) 

5.73 
(5.91) 

6.89 
(6.99) 

2.41 
(2.49) 

41.51 
(41.94) 

   70 Green  330 d* [Cr(C14H11N2OSBr)2Cl2]Cl 

5.38 

(5.58) 

6.57 

(6.79) 

2.39 

(2.42) 

40.55 

(40.77) 

   69   Olive 318-320 [Vo(C14H11N2OSBr)2(H2o)2]SO4 

6.19 
(6.21) 

6.85 
(6.96) 

2.45 
(2.48) 

41.32 
(41.79) 

   70 Pink 350 d* [Mn(C14H11N2OSBr)2(H2o)Cl2 

6.75 

(6.68) 

6.81 

(6.93) 

2.42 

(2.47) 

41.25 

(41.58) 

   60 Brown 366 d* [Co(C14H11N2OSBr)2(H2o)2]Cl2 

6.95 
(7.14) 

6.79 
(6.89) 

2.35 
(2.46) 

40.95 
(41.37) 

   65 Green 370d* [Cu(C14H11N2OSBr)2(H2o)2]Cl2 

2- Result and discussion  

2.1   Brief synthetic comments : 
  Complexes of Cr(III), Mn(II), Co(II), Cu(II) and Vo(IV) with the ligand were 

prepared by the simple  reaction of metal chloride and vandyl sulfate under  

basic medium (NaHCO3) employing 1:2 molar ratio.                                                                   

2.2-  Analytical data of ligand and their metal complexes elemental 
analysis of the ligand and its metal complex are reported in table(1).The 
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elemental analysis data agreed well with the proposed formula for the 

complexes was studied in various solvent . Most of the complexes are soluble in 

DMSO and DMF while in soluble in common solvent such as methanol , ether, 

chloroform, n-hexan and carbontetrachlorid.                                                                                              
2.3- Characterization of the ligand and its metal complexes 
spectroscopic measurements, the FTIR spectrum table(2) of the ligand a medium 

band at 3320 cm
-1

 which may be to NH2 group the thiazining showed C-H 

stretching at 3010 cm
-1 

while bending vibration appeared at 735 cm
-1

. The 

stretching frequency at 1675 cm
-1

 can be attributed to carbonyl c=o group of the 

heterocyclic ring . other band and 1109 and 1192 cm
-1

 are due to stretching 

vibration of (C-S) and (C-N)(
16-17)

 . Abroad band obtained in the range (3350-

3180)cm
-1

 for the spectrum of metal complexes, is much less broad the NH2 the 

free ligand , which indicates the participation of NH2 group to coordination to 

metal ion more ever ,the appearance of medium band in the rang (450-570)cm
-1 

reveal the formation of metal nitrogen Linkage ( M-N)
(18)

. As well as the red 

shift of C=O group in the rang C=O (13-30) supports the linkage of oxygen of 

carbonyl group to metal ion, this concedes the behavior of the ligand as 

bidentate ligand forming five-member ring system which is thermodynamically 

stable
(19)

.Other band such as at (920-970)cm
-1 

as strong to (V=O) group in 

vanadium(IV) complex
(20)

.                                                    

Table(2): I.R(ѵ cm
-1

) spectral data of the ligand(L) and its metal 

complexes                                                                                          
Other bands  ѴM-N, ѴM-O Ѵc-s, ѴC-N ѵC=O ѵNH2 Compound 

2994(Ar c-H) - 819(w), 

1153-1190(s) 

1759(s) 3443,3346(m) C14H11N2OSBr(L

) 

920-970(S) 

Ѵv=o3480(br) 

450(m), 

420(w) 

890(w), 

1160-1180(s) 

1695(s) 3180,3200(m) [VoL2(H2o)2]SO4 

2987-2992(s) (470-515) 

250(M-cl) 

910(w), 

1170-1182(s) 

1670(s) 3250(br) [CrL2Cl2]Cl 

3590(br) 

δ o-H 

430-452(m) 1068-1155(s) 1687(s) 3205,3113(br) [MnL2(H2o)2]Cl2 

2978-2740(C-H) 434-511(w) 1043-1074(s) 1730(s) 3117,3500(br) [CoL2(H2o)2]Cl2 

3875(br.) 

δ o-H 

400-580(w) 887(w),1228(m) 1683(s) 3443(m) [CuL2(H2o)2]Cl2 

2.4- Magnetic moment and electronic spectra 
The effective magnetic moment was measured. Data were corrected for 

diamagnetic contribution using the Pascal’s constants
(21)

.  Oxavandium(IV) 

complex shows magnetic value 1.2 BM, which is accordance with values 

reported for VO(IV) complexes shows magnetic value 1.25 BM, which is in 

accordance with the values reported for V(IV) complexes with one unpaired 

electron
(22)

 ,indicating that the (VOL) complexes is monomeric . The magnetic 



Preparation and characterization study of some metal complexes of new 

ligand  derived from benzothiazine ……………………………………………. 

Mohmmed Mujbel, Adil Ahmed A.Al-Dulimi, Nawal Daamy Resin 
 

                                                             ساسةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةي الأ التربيةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةة  كليةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةة  مجلةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةة 

2102 والسبعون الخامس العدد ملحق  
232 

moment of CrL, MnL, CoL and CuL complexes in the rang reported for high 

spin octahedral complexes
(22)

. The ligand solution in ethanol (10
-3

), show two 

absorption peak at 261 and 268 nm, which are attributed to π π
*
 and n π

*(23)
. 

All the complexes solution in DMF(10
-4

) show a red and blue shift for the ligand 

field spectrum due to complexes of metal ion to the ligand especially of charge 

transfer of ligand to metal (L M)
(24) 

in the rang (345-375)nm. All the compexes 

show d-d transition in the visible region as weak absorptions which are well 

agree with the reported octahedral structures of Cr(III), VO(IV), Mn(II), Co(II) 

and Cu(II)
(25-29)

.                          

Table(3): Electronic transitions , magnetic moments and molar 

conductivities of the prepared compounds.  
Proposed 

geometry 

Molar              

Conductivities(ohm
-

1 
.cm

2
 .mole

-1
 

(BM)µ Transition Absorption 

λmax(nm) 

Compound 

 

- 

 

- 

 

- 

 

 

π π
* 

charge transfer 

n π
*
 

261 

212 

268 

C14H10N2OSBr(L) 

 

 

Octahedral 

 

 

85 

 

 

3.59 

 

 

π π
* 

C.T 

A2g
4

 T2g
4 

A2g
4

 T1g
4 

217 

213 

450 

468 

[CrL2Cl2]Cl 

 

 

Octahedral 

 

 

95 

 

 

1.65 

C.T 

C.T(V=O) 

T2g
2

 Eg
2 

T2g
2

 A1g
2 

220 

280 

658 

708 

[VoL2(H2o)2]SO4 

 

 

 

Octahedral 

 

 

185 

 

 

5.82 

π π
* 

C.T 

A1g
6

 T2g
4 

A2g
6

 T2g
4
(G) 

220 

282 

418 

593 

[MnL2(H2o)2]Cl2 

 

Octahedral  

169 

 

3.03 

C.T 

T1g
4

 T1g
4
(P) 

260 

419 

[CoL2(H2o)2]Cl2 

Distorted 

octahedral 

 

199 

 

1.05 

C.T 

B2g
2

 B1g
2 

205 

446 

[CuL2(H2o)2]Cl2 

3- Conclusions: 
  The structural , geometrical and thermodynamic properties of the prepared 

complexes have been investigated on their elemental and spectroscopic analyses 

according to the results obtained from infra-red ,Uv-visible spectra, magnetic 

moments and molar conductivity of the solid and solution of metal complexes, 

the proposed structures or geometric of CrL, MnL, VoL, CoL and CuL are show 
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as below:                                                                                                                                        
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Fig(1): proposed structures of (Mn(II), Co(II), Cu(II) complexes 
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Fig(2): proposed structure of  Cr(II) complex 

Br

Br

N

O

S

H

N

O
S

H

O
NH2

NH2

V

OH2

SO4

 
Fig(3): proposed structure of oxo vandium complex 
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 الملخص :

ود اسمت  وتخخ هم  بمال         او  -4- نزوثا ماز   – H -1.3-4-ب وموفن م(  -4)-2تم  تضيم     
-  مش ا خممر  فمو  البنفسمم   -ت الضممم اا المرمززت بتضممو رت فمو   ال  ف م  المر وفم  )  ممش ا خمر  تضم
 كممكلت تمم  اسممتخدا  المخممت  ال د ممد كل كنممد  د ممد لتضيمم   C.H.N.Sالم ئ مم   التضل مم( الممدع   للرناهمم  )

كالفنماد و  ال بما ا وثم   مز( المر مدات الهملب   النضما  الثنائ م  فلمزات الكم و  الثرثما كالكوبلمتكالمن,ن زك
الفلممز بواسمم     ممش ا متهمماص الممك    وتضد ممد كم مم  uv-vis و F.T.IRبممال    ال  ف مم  وتخخ همم ا 

با يمماف  المما ع مما  الرممز  الم,نا  سمما الممم ث  للمر ممدات الهمملب  وتر مم   التوهمم (   F.AA.S  الل بمما
   تفا م( بنسمب  Lالمو    فا مك ب ثنائا مث ( فو مام مد  اثبتمت الد اسمات ال  ف م  والتضال م( ا  الل كانمد)

(2:3  (L:M  , ال ندسا ثمانا الس وح ل م مع المر مدات بالهم )مع الفلزات المككو ت وث  اعت اح الخك   
[ML2(H2O)2]cl2  ض م       M=CO ,Cu, Mn(II)   و[CrL2Cl2]Cl   ومر مد الفنماد و  ال بما ا

  So4[VOL2(H2o) ]     باله , 
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