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NOTE . .

Equilibrium Studies on Binary Chelate Formation of
Vitamin-U with Some Alkaline Earth Metal Ions

J1.D. JosHI*, J.J. VORAT, SANGITA SHARMAT, R.H. CHAUDHARYE,

R.A. PATELE. J.G. GURJART and D.R. PATEL}
Depariment of Chemisiry, S.P. University, Vallabh Vidvanagar-388 120, India

. The present paper describes pH-metric study on formation con-
stant of binary complexes of alkaline earth metal ions (Mg™",
Ca®™, Sr** and Ba™), with vitamin-U carried out at constafit tem-
perature 25 + 0.1°C and ionic swength 4 = 0.2 M dm™ (NaClQy).
Various factors influencing the formation and stabilities of binary
complexes have been discussed.
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Vitamin-U (methyl methionine sulfonium chloride, MMSC) has two sites
available for coordination from nitrogen of NH, group and oxygen of COOH
group capable of forming a chelate ring. It is very important for antiulcer, mucosa
and hairgrowth' * etc. Studies on some chelates derived from antiulcer vitamin
have been carried out®. Effect of chelate formation on the activity of Ca-ATPase
Co(Il) bio-complexes with vitamin-U, glutamic and o-ketoglutanic acids is
studied’. In present work, we describe pH-metric study on formation constant of
binary complexes of alkaline earth metal ions with Vitamin-U.

Vitamin-U was obtained from Fluka (AR grade); other reagents used were
sodium perchlorate, perchloric acid, sodium hydroxide (BDH AR grade). Acid
and metal contents of the solution under analysis were determined by acid-base®
and complexometric titrations®.

lonic strength was maintained at 0.2 M dm™ using sodium perchlorate.
Systronics pH system 361 with readability of + 0.01 was used for potentiometric
studies. The temperature was maintained at 25 £ 0.1°C for the entire pH range
from 0-14. It was calibrated with buffer solution and calibration was checked
intermittently. Irving-Rossotti technique’ was employed for the determination of
proton ligand and metal ligand formation constants in aqueous solution. frving-
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Rossotti techmqueg‘g was used for the determination of binary formation con-
stants.

The proton ligand and ‘metal ligand formation constants of ligands and bivalent
alkaline earth metals with vitamin-U were calculated by measuring the magnitude
of the proton displacement during titration of ligand in the absence and presence
of metal ion respectively. The proton ligand and binary metal ligand formation
constants are presented in Table-1.

The proton ligand formation constants are the same as reported earlier'®.
TABLE-I
EHNARY?WETALLJGABWDFORB&NHC»JCONSTANTS(M’VTEANMN%JAT
TEMPERATURE 25 £ 0.1°C AND IONIC STRENGTH yt = 0.22M dm™ (NaClO,)

Ligind o Alkaline earth metals
(ViaminU) 7 Mg> Ca** oS Ba®t
pKI'=836+003  logKi 642 774 662 6.09
| iog Ka 346 296 313 376
pKY=2.084003  logKy 9.88 10.44 9.76 9.85

The solution chemistry of alkaline earth metals is very interesting and
biologically very important. The following factors explain satisfactorily the
overall characteristics of stability and other aspects like ionzation enthalpies of
metal ions, ionic radius, electronic structure of metal ions, nature of ligands
involved in d,-p, interactions, nature of solvents, etc. In general, the stability of
alkaline earth metal chelates with ligands having ‘N’ is slightly lower than that
with oxygen.

Following are the three xmp(mam typcg in general to understand the stability
of aﬂkaﬂme earth metal ions:

. For small and hngh y charged anions, their stability constants decrease with
increase in crystal radii; thus Mg?* > Ca®** > Sr** > Ba®*.

2. For anions (e.g., NO3, SO3~, 107 etc.), the order is Mg?* < Ca®* < Sr** <
Ba>".

3. For hydroxy acids and amino carboxyﬁc acids, the stability order is
Mg* < Ca** > Sr** > Ba®.

In the present investigation the stability constant is highest for Ca®* ion as
expected (log P, and log K,). The log K, values also follow the expected order
Ca®* > Sr** > Ba®* of anion CI", the possible reason for the change is stability of
K, and hence . |

Conclusion
The binary ML(H,;0), complexes (M= Mgz* Ca?*, Sr** and Ba®* and
L = vitamin-U) have been studied to determine their stabxmy The order of the

stability is governed by various factors including stereochemistry. These data are
very useful to understand the nature of various biological reactions.



Vol. 18, No. 2 (2006) k Chelates of Vitamin-U with Alkaline Earth Metals <1519

REFERENCES
komad Eugan (Germany) Germany Offen, D.E.. 19 852, 916, (Oclober 2002)

2. lchvkawa Takafuni, Saienji and Yasuko, Internal Med Sch Med Mitasato Umvcrmy Japan.
Yakuri to Chiryo, 22, 4355 (1994) (Japanese). ‘

3. 1.D. Joshi, L. Vora, R.A. Patel, D.R. Patel, D.G. Patel, M.P. Brahmbhatt and A.R. Patel,
International Chemical Congress of Pacific Basin Societies, Hawaii, USA (Dec. 14-19,
2000).

4.  A.S. Mutalibov, E.A. Dubkov and A.B. Akbarov (Tashkent Pediatr. Med. Inst. Uzbekistan),
Uzb. Khim. Zh., 3, 6 (1997) (Russian).

5. A Vogel, AText book of Quantitaitve Analysis, Longmans Group, London, p. 296 (1978).

6. R.C. Denny, G.H. Jefferry, S. Bassett and J. Mendham, A L. Vogel's Text Book of Quantita-
tive Chemical Analysis, Sth Edn. pp. 324, 328-329 (1991).

7. H.M. Irving and H.S. Rossotii, J, Chem. Soc., 29()4(3954}

8 LP. Mavani, CR. Jerjurkar and PK. Bhatacharya, J. Indian Cixem Soc., 49 469 (1972).

9. PK. Bhatiacharya and M.V. Reddy, S: Praki. Chem., 69, 3]2 (1970).

10. R.H.Chaudhary, Ph.D. Thcsis‘,‘Hemchandracharya'NonhGujaraz'uﬁi\zje;siayv Patan (2002).
(Réceived: 2 Adgusl 2004, Accépted: 31 Dcéembcr 2008) AJC-4603
5" ANNUAL PROCESS CHEMISTRY IN
THE PHARMACEUTICAL INDUSTRY
58 MARCH 2006
ASTON CROWN PLAZA
NEW ORLEANS, LA.
Contact:
“ACS Meetings
1155 16th St., NW, Washington, DC 20036
Tel: (202)(872)4396, Fax: ("()7)(87")6!"’8
E-mail: natimtgs@acs.org
Website: http://www.chemistry.org/




