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Metal-ligand stability constants of Fe (l11), Cd( Il), Co(ll), Ni(ll),
Zn(1l) metal ion complexes with Lorazepam in aguo-oganic media
at 0.1 M ionic strength pH metrically
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ABSTRACT

The study of transition metal ion  Fe (lIl), Cd( II), Co(Il), Ni(ll), Zn(ll) and Lorazepam (7-chloro-5-(2-
chlorophenyl)-3-hydroxy-1H- 1,4- benzodiazepin-2(3H)-one) as ligand have been studied at 0.1M ionic strength in
60% and 70% EtOH and MeOH water mixture by binary system in pH metry analysis. The data obtained were
utilized for the evaluation of dissociation constant and stability constant and compare the valve of Proton ligand
stability constant (pK) and Metal ligand stability constant (LogK). These data also used in the prediction of
activation parameter AG®, AH®, AS°. 7-chloro-5-(2-chlorophenyl)-3-hydroxy-1H- 1,4- benzodiazepin-2(3H)-one
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INTRODUCTION

Lorazepam is anxiolytic drugs [1-3].lt shows artialidelayed absorption at least for two hours tués water
insolubility. The literature survey reveals that systematic work has been done on the dissociatiostant and
stability constant of metal chelate of these dr[#g§]. Lorazepam is the2’-chloro derivative of Orgam to

which it is essential identical with regard to shbalf life of 2 to 6 hours and pharmacologicaliaet The

present study describes the result of the progamtl, metal ligand stability constant of transitinatal ion with drug
Lorazepam by potentiometer method at ionic stref@igthM in aquo-organic media. It was therefore,idied to

study in detail, complexation of these chelatinagent in aquo -organic media with reference toousrieffects. The
potentiometric data was utilized for the evaluatdriProton ligand stability constant, metal ligastebility constant
at various experimental conditions by adoptingrigvRossotti Method [7]. Shukla J.P and Coverkgif8estigates
metal ligand stability constant of Fe (lll) metahicomplexes with some substituted diketones analzples at 0.1
M ionic strength. Many other researchers have stutlie metal ligend stability constant of someditieon metal

ions with the some substitute’s synthesized ligdAeks).

MATERIALS AND METHODS

Experimental:

The chemicals used were Analar grade (India méke)al ion Concentration were determined by usingBvith
suitable indicator and used as chelating reagélgco -120 model instrument with accuracy in 0.@itsuwith glass
and saturated calomel electrode was used forttlatidins. It was calibrated with the buffer solatiof pH 7.00 and
9.20 at 28 + 0.1 °C before titrations. Metal sauatiwas prepared in double distilled water. Ligaotutson is
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prepared in 60% & 70% ethanol, sodium hydroxideiate used were of A.R. Grade. Titrations wereaiedrout
in an inert atmosphere by bubbling a constant fiéwitrogen gas. The binary system were studietblbgwing pH
metric titration

1) Free acid HN@(0.04 M) = A
2) Free acid HN@(0.04 M) and ligand (20 x 1) = A+R
3) Free acid HN@(0.04 M) and ligand (20 x ¥ and metal ion (4 x I1HM) =A+R+M

All the titrations were carried out in 60 % & 70%hanol-water mixture by addition of sodium hydraxidrhe
graph of volume of alkali (NaOH) against pH wastigd. The ionic strength of all the solution wasintained
constant (0.1 M) by adding appropriate amount o€ solution at 298K. The total volume of the testusioh
was made up to 50 ml. The calculations show thatcdmplexes are formed at a lower pH & are statén et
higher pH value.

Table 1. pH Titration of Lorazepam in the presence of Metalon(lIl),Cd(11),Co(ll),Ni(ll),Zn(ll) 70 % EtOH —Wat er Medium

pH Of Solution 70%
Volume of NaOH HNO3z+R+ [ HNOz+R+ | HNOz+R+ | HNOz+R | HNOz+R+
HNO3 (A) | HNOs*R | )y cd(in coy | +niay | znan)
0 229 2728 226 2.25 225 2726 22
0.6 234 232 23 2.29 23 229 2.29
12 241 239 237 236 238 2.39 228
18 248 2.46 2.46 244 246 244 235
24 257 256 255 251 256 254 244
28 266 262 262 262 266 261 255
32 278 273 272 27 273 263 264
36 2.9 285 282 285 288 27 276
4 3.09 3 2.92 3 307 3 294
a1 32 3.08 3.04 3.08 311 3.06 3.01
42 304 315 3.1 315 32 312 3.04
225 327 317 3.4 317 326 317 311
43 331 3.02 3.8 3.07 33 32 315
435 3.4 3.26 303 332 333 307 32
44 345 33 327 335 3.4 332 325
.45 353 3.36 3.33 345 343 3.36 333
45 361 34 337 35 35 3.40 34
255 37 3.48 3.4 358 36 3.45 3.44
46 3.86 355 3.46 3.65 3.7 3.48 355
.65 2.0 3.65 355 372 38 3.60 3.64
47 256 3.76 363 3.9 397 3.66 3.76
275 6.7 385 373 414 425 3.70 7
48 73 2.05 3.86 252 48 3.80 233
285 78 44 2.02 62 6.9 210 59
49 10.38 56 408 65.93 762 401 68
295 111 7.66 485 72 765 520 7

5 11.65 104 7.05 7.25 720 725
5.05 12.05 1111 75
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Plot of pH vs. Volume of NaOH showing in fig. 1-5
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Table 2. pKand Log K of Metal chelate of Lorazpam in 70% EtOH —Water Medium At different ionic strength

% (vIv) lonic Strength

0.1M | 0.25M | 0.5M
pK1 2.84 2.70 2.64
pK2 11.70| 11.50| 11.44
Fe(lll) | 11.32| 11.00 | 10.96
11.18| 11.01 | 10.88
Cdll) 11.40| 11.52 | 11.12

8.80 - 8.52
Co(ll) | 11.40| 10.38 | 10.11
7.80 -
Ni(il) | 10.15 | 10.00 | 10.00
- 265 | 8.20

Zn(ll) | 10.56 | 10.44 | 10.24
461 | 450 | 436

Table 3: Stepwise stability constant Lorazepam in@ % EtOH at 298 k at 0.1 M ionic strength

% — 60%
Metal | | LogK; | Log K,
Fe(lll) 11.26 | 11.13
Cdll) 11.34 8.77
Co(ll) 1.4 | 11.0f
Ni(l1) 10.4¢ -
Zn(ll) - 4.50

Table 4: Activation Parameter of Lorazepam in 70 %EtOH at 298 k at 0.1 M ionic strength

11 —AG® | —AH® | —AS°

Fe(ll) | 60.48 | 3.69 | 0.190
Cdll) | 60.9¢ | 3.1€ | 0.19¢

Co(ll) | 61.62| 2.53 | 0.198
Ni(l) | 62.76 | 3.23 | 0.197
Zn(ll) | 63.62 | 2.70 | 0.200

RESULTS AND DISCUSSION

Proton-ligand stability constants:

The metal-ligand study of Lorazepam [7-chlor(2&chlorophenyl)-3-hydroxy-1H- 1,4- benzodiazepii3{2)-
one)ware studied in Ethanol- water media in preseof Fe(lll),Cd(ll), Co(ll), Ni(ll), Zn(ll) metalions by pH
metric measurements at various temperature avddnic strength .The Lorazepam [7-chloro-5-(2-ebjghenyl)-
3-hydroxy-1H- 1,4- benzodiazepin-2(3H)-one was ni@sic acids having only one dissociable H+ ion froM
group. It can therefore, be represented as HL

k
Pe—e— . "HL

Proton ligand stability constant kiH is represeras;

aH;L

H_
Ki'= aHi—1+L%H

The proton-ligand formation number ( nA ) were aédted by Irving and Rossetti expression.

(V,— V) x(E°+N)

n, — v -
Where, B v W30
& = Initial volume of solution
E° = Initial concentration of free acid
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TLC = Concentration of ligand
Y = Number of replaceable protons
N = Avogadro’s number

(V2= V1) = Volume of alkali N, consumed by acid and ligammdthe given.
The values of the change in fra6°, AH®, AS°.can be calculated by following equation.
A G =-2.303 RT log K

The observed pK and Log K for Lorazepam in EtOH t&V&edium are shown in Table 3. It would be seemf
above Table 4 that the stability constant incresisie increase in percentage of the solvents, asd décrease with
increase in ionic strength. It could be seen ftable 5AG andAH were found to be highly negative, whiks
valve were to be positive .Science the Log K arsébto be very high, there must be strong intevadtietween the
metal ion and the chelating reagents. The posiinopy valve were accounted towards the interactigth
positive and negative ions.

AH=2303 AT log K

CONCLUSION

The value pK and log K for Lorazepam in aqua organéedia shows variable. The stability constantdases with
increasing percentage of the solvent. The negati@kie of AG indicates that reaction tends to proceed
spontaneously. The negative valueAbf shows the reaction is exothermic in nature.
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