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AbAtract.- This paper deala v1th the dteraination"
af diAeaclatlon and 6tah4l1ty conEtantA of the
Cu(FI) conplaxes ar sooe proحp ?- aad pent-4-enaateA
by pH-metrlc aethdd .•

PH interaction o c1غ+ th substituted benaoie ac1d٥
1

has been Btud1ed 1n 50% dioxaae-vater mlxture. Petho and

Ma2 xtanded ر ص tha study for 8aae lanthanides w1th Methaxy

aubs tituted henaalc ac1d6. Coaplexing ab1lity of thio-
3

carboylic acid has also been Atud1ed potentloaetrIcally.

THa presant wark 4s a eontinuat1on of our earlier

studies on the coMpleiat1on of soae 1taconatea and c1nnaaateD

4tb Gu(IL) and 1A undertaken in an atteapt to find outي 

whe ther thو ARoMatie resldue haa an effect an the c a plexesص

 ه£xهعd أ.

r±pAEةدARtة}.- "Tbe 1igande (E) (naphthy1/COos) stbyl ه

2-0eaRbayphenyl-5-(1- and 2-naphthyl)prop-2-anaates L and
 و

1l, reAمp ct1vely, and (E) 4-methoxycarbonyl-3,3-diه e thyl-

5(1- and 2-naphtbyl)pent-4-n01c acidA III and I7, repect4sely,

bave baen prepared accordlng to the aethods adopted 1n the
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-611teratur -د. 2he1r-purlty wern ascertained from thelr weltln

points. The structures of thee compoundA were establLshed

and inferrea.5

MeasureTents technlque.- A PYE Unicam pH meter Model

290, in conJugat1on wIth glasa cAlomel electrode assembly

was used for pH aeasureMents. PotassiuM hydrogen phthalate

buffers were used to standard1ae the pH meter. All the re­

agents used were Analar, BDH and the t1trations weTe carrled

out 1n a thermostated closed cell at 25+ 0.1'c in a nitrogeD

atmosphere. Dioane was purified before wse by the standard

ae thod. Carbonate-free sadium hydroRide solution was pre-

pared aad 8tandard1sed potentlowetrically agalnst standard

potassium hydrogen phthalate, The complex solutions were

prepared by adding 50 0l 0f 0.01M solution of tha 11gand in

dioxAne to50 ml redistilled' water containing 0.003N copper

percblorate and 0.02951M perchloric acid. 0.5M aodiua

bydroxide was used for the titration-

Tbe nature of d1sBoiat1on of the ligands «As measured
. . Opotent1oaetrically in 50# 7/٩ aqueous dioxane at 25'٠ Proa

the titration curves the disaoc1ation constants of the

ligands pk were deterained. The values obtained are given

in Table 1. Tbe aetal-ligand tepvlse stabllity constants

ha0e been deteruined by BJerruM-Cal01n titration technigue.0أ 

Results and Discussion.

The successive constants are calculated folloing

Poulsen et . ج1 ethod. From the titratlon curve6, n ,
 د ،

 د«
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the average nuaber of lignads bound to the central-petalت 

1on and A, the concentratlon of the free llgand species

1n solution eould be calculated.

Rroa the titration curves it is observed that the

Me tal-ligand curves are well Beparated froد the ligand

titration curves pro01ng that the liberation of protons

is due to chelation. The foroation curves {Fig.1) for

the eoaplexes foraed by Cu(LI) with ligands I -I٧ show two

1nflection at n1ه and n indicating ج2 the atepwise forma-ابي ء 

t1on of 1:1 and 2:1 molar ratio of L:N. THe stepwise forma-

tion constants K, and Kو have bee determined graphically

1olloving the aethod adopted by Poulsen et a1.' The values، ء ن 

of pم,k were calculated graphieally according to the method
M 10

g1ren by Calvin and Wilson' ana also by U1tert and nass ٠

4o the coaplexes atبر and PFر he values of log K,,10 K؟ 
259 are tabulated in Table 1.

Table 1
Stability Constants of Cu(II)-Ligand Coaplexes and D1ssociation

oConstants of L1gand at 25

L1gand PF PF,1٥ برg 1ag بظ K, F( (« ه

1 6.10 6.00 5.29 5 .04 1461

II 6.57 5.88 5.24 2.99 1502

1I1 7.04 6.59 3.08 2.83 878

I٧ 6.88 6٠47 3.12 2.90 1076
 د

Prou the reBults obtained, it is obBerved that the

8tabiiity conAtants of copper coaplexs of the liganda under
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1nveatذgat1on decreaae ln the order

IiI±> I  >م2٧ ر

-Tbe 1ncreaAe of the Atabll1ty of the copper coaplexea

o٤ coMpounds I and II than those of coapound IlI and I٧

1 attrlbuted to the preAence of the electron-1ب thdrawal

pbenyl group whlcb 1nhances the capaolty 0f coplexation,

 مرينيجلا٠

 ي

Moreover, tbe caplanarlty 0f the phenyl group makee the

matal-l1gand ring camparat1vely More atable than the ethyl

grOup٠ The electron-wltbdraw1ng pbenyl group pulls electrons

fro Cu(II) 1on, 1ncreases 1ts back donatlon and hence the

AtabLl1ty a£ the eoaplex. This group vithdraua electrona

away froa the praton 1n the parent acid result1ng 1n a larger

d18soc1ation coHstant. The presence of the electroa-donating

alyl groups increases the bond stabLl1ty betveen the ac±d

an1on and the proto, thus decreaaeA the back donation betveen

the an1oa and the Cu(II) ion praduclng a lesA Atable complex a1

amallerstep» e 1ه toraation constants. The larger d =a لاaoc 1م
tذمrة ona tant of 1-naphthyl der1vat1ve (I) than 2-Aphthyl­

 كع«ص

' (II) 1s 1n haraony v1th the naphtho1e aclds where the diaaoc1a-

n oaatantsي· o٤ 1- and 2-naphthole acids are 2.00x 1o-4

anD 6.80 .x 0-2, reepect1vely. However, the presenoe of

alkyl group probably aakee the diasociation of 2-naphthyl

der10atirs and the complex formed by this ligAnD LArger than

the 1-naphttyl dsrivat1٩e. The negAtire free energleA of

activation 1ndicate8 thAt such compleRation takeA place

apontaneously (%able 2).'
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Table 2
o

Pree BnergLes for Stepvlae Foruat4oa of Cu(II) L1gands at 25

L1gand 20g ٥٥٩- بظ Log Fو - ٥c0

٤ 3.29 4.516 3.04 4٠1٦17
 سجي

1٤ 3.24 4٠444 2.99 8 و 4.1061

1II 3.08 4٠2207 2.83 3.8848

1٢ 3.12 4٠2784 2.90 3:9767

The aetal-llgand foraula uggested هد8 aa followa

١ \ بو
;Cد 

/٤

H

CH  و
c06

cث ', A> <
H  به

Fر 
١I٤-I٧

2

 وميله
 فن أ ت،
1-i

2- NapHthy orA٢ ا = 1-

 د سد
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