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Abstract 

The dissoaation iunst;ml\ r r i  o-(N-2-&>yrrultd11nin~>)etItanc sulphonic acid (H?PE) stability constant and thcr- 
nlodynamrc par;mi.tcrs of its chelalc?, with VO". UOj' .  Cu(Il), NL(II),'CO(~J), Zn(l1) and Cd(l1) have 

detcrrnincd potcntiometnc;llIv ~n aqueous medium (fi = 0.01 M, 0.05 M and 0.1 M NaCIOJ by 
berrum's method at  25. 35 m d  45°C. 1 hc solid cornplcxes and their pyrdine and picahne adducts have been 
wh~sired and phy\icochernicaliy studicd. 
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1. Introduction 

'he  medicinal value of pyrrole derivatives is well known1-' hut their complexing 
behaviour with metal ions has not been thoroughly studied. A survey of l i t e r a t ~ r e ' ~  
reveals that no work has so far been reported on the bivalent metal chelates of 
0-(N-2-pyrrolidimino)ethane sulphonic acid (H2PE) and hence the same has been 
reported in the present communication. 

2. Experimental 

W E  was synthesised by the condensation of N-2-pyrrolidone with taurine by the 
reported procedure5. It gave satisfactory elemental analysis (m.p. 182°C). The reagents 
used were AnalaR pure (BDH). The solid &elates, their pyridine and picoline adducts 
were synthesised as reported earlier6. The physicochemical measurements were carried 
Out as reported earlier7. 

Potentiometric titrations of the following mixtures (total volume 40 ml) were carried 
out according to Calvin-Bjerrum's method8 at 25, 35 and 45°C (p = 0.01 M, 0.05 M 
and 0.1 M NaCIO,): (i) 10 ml0.01 MH2PE+4 mi 1 MNaCI04+26 ml HzO; (ii) 10 ml 
0.01 M H,PE + 4 ml 1 M NaCIO,+ 10 ml 0.01 M metal ion solution + 16 rnl water; 
(iii) 20 mi 0.01 M H,PE + 4 M ivaclO., + 10 ml0.01 M metal ion solution + 6 ml water. 
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1'11~ V~ILKS L I I  A(; ' ' ,  A11 ;!IKI A.7 II;I\C I u v  L~ \~ I IU~ I~L~~I  t iwig G~l~h~-lIclniholtz 
cquation ('l'shlc 11. I'lic A ( ;  \;I~IILY :ISC marc IIC:.II!\;. .I! i u ~ l i c r  t~mpcr;lturcs than at 

3 and .3YC'while tlic A i l  ' \;ililcr arc p l ~ i i i \ c  III all c.i\c\ in i I i i , ,~~i i~g cnii~~ilri.rmic nature 
oI' thc rc:ic?icm. 7'lic po\itivi: v:ilui-. A.S l i 1 1  :ill ihc circl:itc\ w ~ g p t \  !ll:it the entropy 
ter111 IS la \w~~rA) lc  1'17r tl lvir I~v!n:iticm 



Tl~c results of elcInc'nt:d ;ill;ll?\i.i. n11~li'cui;ir II~;ISS ;rnd 111egnctic rntinlcnl of the hydrated 
solid chelatci [of \'O". I1c)::'. ( ' ~ ( l i ) .  NiilI). ('ti(I1). Zn(l1) and Cd(tI)] alone are 
shown in 'T;rhlc I l .  ;~ltii~t~r::h !hc ;i(lilricls a ith pyr-iilinc and picolini: werc also prepared. 
The e1ernciit;rl ati;ilyir\ ; r t r t i  inolr%:ul;~r rn:is\ ir?dii.;rtcd I : ! (nie!:ri-iigand) stoicliiometry 
of the coinposition jM(!'f:t.l;,] wlrerc A i  - bi\.;ilerr! nictal ion. PE = C,,H,,,N,S03 (the 
.deproton;itcd i m n  L I E  f1.1'1:) iind A' - I i,O, (',Ii,N or- <',,II,N. 'Hie T<: \ analysis 
showed 3 weight-1,~s ~ .wt t i  I ~ I O ~ ~ L X ~ C S  ;I?; i n d i ~ i t l ~ d  in Xtble 11. Ncgliglbly small 
conductance v;rluc\ 01' rhi. c~urr~tounds in I)hlf: irggi.\leC them t ( ~  be ncrn-electrolytes. 
The magnetic ruorncnls iriclic:itz tbc p r e ~ t n c ~ '  of 3 ,  7. 1 and I unpaired elcctrons in 
Co(11), Ni(iI), ( ' ~ ( 1 1 )  and vO" eIwl:rle\. rcspcctivc!). 

The infrared spcclr;t <tf 1 12J'I: show I~and\  ;it 3320. I670 and 1160 em-.' assignable to 
vN-H, v>C-N mcl r R O ~ O X I  rcsprctivcly. O n  complexation v>C=N of H,PE gets 
shifted to lower t rcqncno ( l (~05 -  lhl0 cm I ) ,  indicating cool-dination through N of 
>C=N. All Ihc co~npicscs give onc 1wi;rd hand in the region 321&3230 cm ' due to 
d l H  of water n ~ ( ~ l c c ~ ~ l c .  '1 he l i~ss (if \v:rtcr molecule :it high temperature beyond 180°C 
and a band rn rlic regitm 720-?h(l Cl71 ' i r r  I I i  spcctre suggcsts that these are coordinated. 
Besides, tlic appc;rr;rricc ol two new I);IIKLS in the region 42G440 e rn - '  and 590-610 an - '  
suggcsl the formation o r  hl--N nnd h4-0 hontls. 

On the bnsis of the ~n:~gnetic and electronic spectra measurements (Table 11) an  
octahedral stel-cochcmistry is S I I ~ ~ L . S W C ~  f ~ r  Ni(l1). Co(iI), U O ~ +  and VO" che- 
late~", while C'u(1lj c lx l : i t~s  appear to display tetragunally diatoited octahedral 
configuration in tcrms (11' .lahn-l'ellcr effect. Zn(1l) and Cd(i1) chclates are expected to 
be ol tetrahedral gconietry ;a is common with thesc ions". 

Although ncr clear spectral evidence h r  the forlnation of >C=N--M, besides 
2C-N-M, is ;iv:iil;iblc, v;rrious physico-chemical measuretnents do point out the bonding 
of only one -PIX moiety to the metal ion. This indirectly suggests the presence of 
X-N-M hirild and hctlcc a proh:ihlc structure involving four-membered ring around the 
metal ion (fig. 1 ) .  

[?.\ TX x = W20, cSHSN or c&,N 

C \ N r M ~ o  when n = 3 ,  M = CO(II), Ni(l1) and Cu(I1) 

I n = 2, M = VO" 

H2C\C/S% n = I ,  M = u O ~ ,  Zn(I1) and Cd(l1) 

H2 

FIG. 1 Bivalent metal chelates of H2PE 



Table I1 
Yield, elemental analysis, molecular mass, magnetic moments, electronic spectra data and pussible transititins of IZzPI.: and 
its hydrated metal chelate5 

Llgandlmetal chelatc Molecular Elemental analysis, Fowd (CalCd.)% r,,( Aixor- Ai-rgnrni.t~i, 
(Yield, %) mass, - (R.!vlj pien 

Found C H N S bfctal Wi icr  i: Xi- bi hmjs 
(Calcd.) Icn! ' I  
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