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No Chemical name Molecular Formula | Percentage of purity Company
1 | Bromhexine hydrochloride C4H,oBr,N,, HCI 98.92% SDI
2 Cobalt chloride CoCl, 98.82% BDH-U.K
3 | Copper chloride dehydrate CuCl,.2H,0 98.5% BDH-U.K
4 Ethanol C,Hs;OH 99% Scharlau
5 Hydrochloric acid HCl 37% Sigma Aldrich
6 Nickel chloride dehydrate NiCl,.6H,0 98% BDH-U.K
7 Sodium hydroxide NaOH 99.9% Merk-Germany
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Complex | m.p. | Ay, (nm) | g(l.mol™1)
Co-BH | 152 219nm 8.74x107
Ni-BH | 134 219nm 6.76x107
Cu-BH | 124 280nm 3.60x10°
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Complex | Amax(nm) | Cx10™ | A, An a | kx10"

Co-BH 216 0.6 | 0.066]0.098 | 0326] 0.13
0.7 [0.101]0.112]0.098 | 4.86

08 [0.103]0.123]0.162 ] 0.76

09 [o0.01]0.128]0210] 025

1 0.102 [ 0.131 | 0221 | 0.17

11 [0.103]0.131]0213] 0.16

12 0102|0130 ] 0215 0.13

13 [0.097 ]0.131]0.259 ] 0.06
14 [0.064]0.132]0.515] 0.004

15 [0.052]0.132]0.606 | 0.001
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0.7 |0417 05450234 ] 3.05
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Complex | A, . (nm)
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el Gania Gl 25 () da il bl a8 Lyl
shall s il (s (298-338K) sylyal) cilays (e 22al)

.(S)JJA;J\ < Hpalaia¥) ad (e

Loslailly
tmin o | kx10™
510070 | 0.660
10 | 0.076 | 0.522
15 ] 0071 | 0.637
20 | 0.073 | 0.591
2510072 | 0.621
30 | 0.076 | 0.519
35| 0.083 | 0.386
40 | 0.082 | 0.405
45 ] 0.068 | 0.734
50 | 0.068 | 0.734
55| 0.067 | 0.752
60 | 0.060 | 1.054
510007 | 7.237
10 | 0.008 | 4.843
15] 0010 | 2.475
20 | 0.014 | 0.898
25 ] 0.016 | 0.600
30 | 0.019 | 0.357
35]0.028 | 0.110
40 | 0.026 | 0.138
4510025 | 0.156
50 | 0.023 | 0.200
55| 0.019 | 0357
60 | 0.021 | 0.264
510035 5292
10 | 0.036 | 5.031
1510032 | 7.032
20 | 0.031 | 7.565
2510030 | 8778
30 | 0.028 | 10.563
35 | 0.027 | 12.237
40 | 0.028 | 10.412
45 | 0.026 | 13.445
50 | 0.026 | 13.092
55 | 0.026 | 13.180
60 | 0.026 | 13.268
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e Tl gyl o aaat aay byl all gy LS gyt o
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(Co,Ni,Cu) s CusSagag ) a5l daja Ll (5) Jgaad)

Complex ?\-max(nm)
Co-BH 216
219

Ni-BH
Cu-BH 280

T(K) o | kx10°®
298 | 0.105 | 387
303 | 0.141 | 153
308 | 0.177 75
313 | 0.210 43
318 | 0.251 23
323 | 0.295 13
328 [ 0.343 8
233 | 0.421 3
338 | 0.380 5
298 | 0.323 | 10.20
303 | 0.340 | 8.55
308 | 0356 | 7.25
313 | 0373 ] 6.14
318 | 0389 5.29
323 | 0405 | 4.54
328 | 0422 3.91
233 0443 | 3.26
338 | 0463 | 2.76
298 | 0.401 | 4.71
303 | 0412 ] 4.25
308 | 0429 | 3.66
313 | 0437 ] 3.44
318 | 0449 | 3.10
323 | 0464 | 272
328 | 0477 | 245
233 [ 0.490 | 2.20
338 | 0.500 | 2.04

e I iy el el (5% Lol Casp cald 3Bl ks
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ALY ab)) Ay iy Sl Sl Ga &N e I8 3]s )
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(Co,Ni,Cu) cldiral Aaliaga il Jlsal) ad (6) Jsaal

Complex | T(K) | 1/Tx107 | Lnk A G° A H® AS®
(KJ.mol) | (KJ.mol) | J.K " .mol™)
Co-BH | 298 0335 | 24379 | -60.405 -93.781 -112.020
303 0.330 | 23.453 | -59.086 -114.522
308 0324 | 22742 -58.239 -115.414
313 0319 | 22191 | -57.752 -115.127
318 0314 | 21594 | -57.095 -115.383
323 0309 | 21.055| -56.545 -115.300
328 0304 | 20532 ] -55.995 -115.220
333 0300 | 19.788 | -54.789 -117.109
338 0295 | 20.163 | -56.665 -109.829
Ni-BH | 298 0335 | 20744 | -51.397 -26x103 81.970
303 0330 | 20.567 | -51.814 81.993
308 0324 | 20401 | -52.244 82.059
313 0319 [20235| -52.661 82.080
318 0314 | 20.086 | -53.109 82.197
323 0309 | 19.932 | -53.531 82.231
328 0304 | 19.784 | -53.955 82.269
333 0300 | 19.603 | -54.275 81.996
338 0295 | 19435 ]| -54.619 81.801
Cu-BH | 298 0335 | 19.969 | -49.479 -71x102 142.174
303 0.330 | 19.868 | -50.054 141.721
308 0324 | 19.718 | -50.496 140.863
313 0319 | 19.656 | -51.153 140.711
318 0314 | 19.553 | -51.698 140.214
323 0309 | 19419 ] -52.153 139.450
328 0304 | 19315 | -52.677 138.921
333 0.300 | 19.210 | -53.189 138.375
338 0295 | 19.134 | -53.772 138.051
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Goat G llg Aleat el S8l la )l 5 SI8 s e
add Jumdl oy 3 glhal) g o 3 delis JSI Jial) oyl
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Abstract

The research included studying and Calculation Constants of stability in the complexes: (Co,Ni,Cu) with
Bromhexine Hydrochloride after they were limited their greatest length wave at (216,280,219nm) for each of the
three element respectively, as they designed the ratios of their linking at (2:1) ligand : metal for all complexes by
applicating Job method. The research was calculated the impact of the time , the concentration and temperature
on the complexes (Co,Ni,Cu) and the ideal time was (Smin) and the concentrations that gave the best values of
stability for the complexes: (9x107,1.1x10™,1x10*M) as well as found that the increase in irregularity of their
systems occurred the highest values at (333,328,298K) respectively. The negative value of (AG®) for the reaction
showed they were spontaneous once respectively and the stability of all complexes. Through the value of
thermodynamical function, it showed that the reactions forming the complexes are exothermal.
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