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"Rl!celvid31u/y ·)981; accepfl!ti 10 Sel'ft"lIIbcr )981 

. COnstant Value , Constant Value 

IOgPCuAD ' 12,29(10) 5.G5 

.'.,: ' ..... J-r;. log /lcuADH_. 
Coinpulerbascd analysis of (he potenlio;nclric d:\ln o!Jlnln(l(\ IJg K2~~::"_1 5.0:! 

log K&tB I K Cull 0.57 

,' .. ~ 

,nt 37·C Rnd h;;'i 0.15 M j (NnCIO.) for Ih~ Cu(lI)-glycylglycine 
•.• (A)~D~~4-i\lriino~~tYric acid (0). system indic;\testhe;pr~el\C:e. of 

.. ··hvo·:ternary· Complexes (CuAD nnd CuADIL.,).In ."dditio:1to 
;:the'blnnry complCllSptc!CS (HA, H,A, CuA, CUAJ-L,; HlJ, H.B, 
, nnd( CuB);"!TherC9ult, Stlggil,t thnl the flvo A'ld' IiOVClI-ntcm· 
, 'bcredcltclalo r'ngs 'n tho CuAD complex 'S less r.ivQ:Jrcd. n 

:' ,"CuB"'-",' 
.. logKCuAB :".· .. , .'; ,·'G.22·· 

+0.5.1' ' 

, ogcui\U,,_, 

Alog KCuAnH_, --I.tiS 

': ) 

. ';, 
'1" 

j' 

.,'!inppcnrs thai tile nmldc-dcprotonatod "'yerlg/yclno'n the .CuAUlL, 
:iromplcx spccles';(s'tridentntc similar to that I~ the CuAIL. 
;gl)'eylglycillc lilnary complex. 

<, .:';;. 1 

'STUDIES on Cu(II)-dipeptide-amino acitF tern~ry 
. :;complex ;syste'ms, 'though intermittent, have 
: directed for a better ullderstanding of the metal ion
·;cnzyme-sl,bstratccomplexesl'3. It is generally 
iiil.greed,-o:·;that initial'complex formation between, 
'!Cu(IIY and:a :dipeptide results in a five-membered 

chelate ring involving N-amino andO-peptido.donor 
.' :'groups In' both the binary and ternary systems. At 
'higherpH; the dipeptide undergoes deprotonation at 
';,the 'amide ;;!group . and .! becomet,..o tridentate via 
S !N~ajnino;iN~peptido and O·carboxylategroupsinthe 

:; .... ';:::Cu(H)~dipc~tide ; binary . systems: . : However,: in the 
:.:: ... ';);Cu'(II)~dipcptide"(A)-secondary Iigand(B) ternary sys-

'l,!items: whenFB is'bidentate or tridcntat":,3'7-9, several, 
, 'd!\vol'kcts !~fa:vour· the:, bidentate binding of I amide-

. :;;deprotoliiited,dipeptides:vin N-amino aitd N-peptido 
, '.,. . . groups, ,whHe:..othen.&,lO favour its tridentate billding 

"",. . ': .,j;;!;as)~. the,sasc;~xit.l\Gut.\.H~~.d,ipcptid~ bi!wyyQillplcx. 
'>:" ;i ';(!'!Nalr"Fl;'f:ll!l~:I'~,e~~r.ttly.repo~tcd that. an'!lde-deprotona

,,;::;: ::"";<"",.' >;;,.:';}ed ,d!peptld!!,ls tridentate III the presence ofa 1110no
T~:f' .. d,;j;';;;':'::;~~,f'~Qcii.ta:te :liga!1d '··Iikcnimidazolc . in' the Cu(II) ternary 
·.{,;,;;>'t:'~:':\:/~·systems./~"The.,prescnt ,comnlunicati(,ln deals 'with the 
, .. : '; .:,:\" ;, ::::A'cQordh\~~lo.n;bch~viour,.9f n dipcptide,viz.glycylgly-

',' . ":::, cine (glgl) with CU(ll) in the prescnce ofDL-4-amino-
. ' .. ".', "<'l~utyri(h\cid ;Waba):. . . . 

.,.' 

. .,.,' 
.; , . ,", 

.,!;,~."The/pote!ltiometric.6tudies were carried out at 
.' 37°C and!:::: 0.15 M (NaCI04)with the- apparatus 

.. ·andprocedl1re described previouslyt2 113. Doth glgl 
'" and 4-abawere.obtained from Fluka. Cli(CIG4)2 and 
. other reagents \verej)repared andestilllated: as des-

cribed earlier14. ., . . ' 
. Analysis 'of the potentiometric data in the pH 
range 3,00-:-~.00 in thc Cu(U)-glgl(A)-47aba(B) ter
nary systenlin this study using MINIQUAD~75 
computer progrartl 16 0n an IDM-370tolllputcr showed' 
the prescnct:0f two ternary complcxc5 CCuAB 'and 
CuADH-I)' in addition to thc binary speciesGoIO 

(HA, H2A,CuA, CuAH-I, CuA2H- lt HB, H2D and 

.,1 Present address: Departiiit7rt of Chemistry, J'ost;Graduate 
... Exlension 'Centre, Madurai Ka:raraj University, 51. John's 
l.'··~ollege CaryJpu~,Y~lnya!Ukotllti627 0)2, . ' 

tPresent address: VIce Chancellor, UniwcsllY of Madras, . 
Madras 20.' . . .' 

Alog!KCuAD' 

;'s:t'abiliti ~~;t.\I'i~ o(protoiland bin~ry c')mplcxc~ of el,;1 
(ref, 6) and 4·al>/1 (ref. 16) with Cu(lI) u~ed f"r the c'Ikllllfi JII 

<!r the abi)Ve conSl,mts hnve l:o~1l taken fe.11lI our.lnrlicr pub· 
IIshed. work. "-.:" 

CuD}. The charges of all thesc compkxes ar~ negk-ct-
cd for clarity. . . ' 

. Itappcars that complex formation between glgl(A) 
~nd Cu(II) in the CuAn species involves thc forllla
tlon of a five-melllbcred chelate ring a~ is the case Wit:l 
CuA-glgl complex, becausc log Kg'~n' (Tabk I) 
and log K8~A val\le~8 arc comparable. Sil11 ilarly 
comparison of the log K~~~1l (Table I) an~1 l<Jg K~:::I! 
values18 clearly indicate that 4-aba (Il) fonm a S';\'~:i1' 
Illcmbercdchc1atc ring in the CuAB compkx spcci,:s. 
Thu the CuAD spccies would contain five-and ~1;V';Il
membered ,chelate rings, Since more c()ordin.ati,)1l 
positions arc available I'M binding the first ligarld t'J it 

given multivalent metal ion than for tll'~ scc,>nd 
ligand, negative values forL1 log Ke"AIl (Eqs I and 2) 
arc expected.· Dut tllis parametl!r for the titk syst.:m 

CuA + CuD ~ CliAB + Cu' ... (1) 

L1log KCU·A"= log f3cuAn~~ (log ficu A +log ~Cull) ... (2) 

is positive (Table 1). It indicates that 4-aba (H) 
ligand prefers tv add on t,:) ellA glgl binary compkx 
rather than to aqullted Cu(U). Abo, the pl)~itiyc 
L'llog KeUA" value suggests that the formation or 
tcrnary complex, CuAll is preferred over the billary 
complexes, CuA or CuD. However, tltem:lXil11111ll 
amount of the total Cu(ll) present in CuAB comp!.:x 
is only 7.5% (Fig. I), while the statistically cxp.;ctcd 
value is 50 % indicating that the CuAB formation is . 
less favoured. This may be atributcd to tile ~kric"· 
factors associated with the fivc- and sCVelHn'~mbcrcd 
chelatc rings in this species. . 

Previously, Nair and co\Yorker~8'O reporkd that 
amide-deprotonated glgl (AB- I ) is bith:ntak i'l\ tlli~ 
CuADH_I' when D is a bidcntatc ligand like DL-2-
amillobutyric acid, 3-aminobutyric acid. hist.\lllin'~ 
or giycinamidc; or a tridentate ligand like l.-i!istid ill';. 
DL-2,3-diaminopropionic acid. ol-~,4-dia rn ino h 1.1 tYlic; 
acid or DL-ornithine, This cOllclusji)/l was ari'i\',d at 

by considering (i) log K~~~11 and log g~:.~':~;ill_ll' (Ii) 

b.log /(CIIAIIJI_t (Eqs 3 and 4) and (iii) "K~;I""" \';lIu,::; 
in the Cu(II)-glgl(A)-D and Cu(II)-glycin<lmiLic (A)·Jj 
ternary systems. 

, ,-

.: ,-:,: 
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CuAH-l +. CuB"", CuABH-l + eu ... (3) 

: .. ~Iog KCUADR-"i.c=·!og ~ouABn-l -(log ~CUAIt-l -/-
.. .. ,'.; log POUD);:. ,'., . .., (4) 

;'. One may expect :thesame type of binding of the 
ligand B in both CllAB and CuABH-J complexes and 

" ' thus log K2~~~and'log K2~t~H~1 values must be COIll-

parable . .Thistre.Iid was seen' in the Cu(H)-glycina
.... ' m!d~(A)-Bsy~teliis;· but. in the Cu(H)-glgl (A)-B 

· systems the 10g'KouADNAoii'values were lower than h'g 
0:' K2:ta values'byi;';",3 log units. This was explained
'>by~considering;the ,6identate binding of AH-J glgl 

in .'CuABH':':J~',unlike . its tridentate binding in the 
Ci.iAH~l;·Si1Tii1a(arguments have been put forward' 

" to explain, the negative!:::" 10 KCUADII-l values (Eq, 4) 
.. ' '~~wjth higll :magni~l;1deJn the case of Cu(II)-glgl(A)-B 

systems':'whilethe~·:!:::"log KCUlI- 1 values ill theCu(H)
, glycinamide-B systems arc ill the order of statistically 
expected <·values .. ;, The bidentate, mode of binding 

plex. Thus in the CuABH_l species three equatorial 
coordination sites would be occupied by All_I 
glgl, whilethe 4-aba (B) would occupy one equatorial 
and one axial position. This sturcture is similar to 
that of the Cu(AH_J)A glgl c0ll1plex6 • the lIifrerence 
is that the second glglligand is replaced by the 4-aba 
(Il) ligand in the ternary system. 

This tridentate binding of AH_. glgl in the title 
system is surprising, because 4·aba(l3) is also a bid'::l\
tate ligand like DL-2-aminobutyric acid 'or 3-
~millobutyric aci~. under whose presence i\ I L I glgl 
Is,found to be. bldentat.~9. This 'may probably be 
accounted for by considering tile· fact that ir A H-l 
glgl binds in a bidentate manner, tllcn the CuA B H_I 
species in the title system would have live- and seVen 
Il1cmberedchelate rings, possibly less favourcd till':: to 
steric reasons. The strain due to the seven-mcrnber.::d 
ring of4-aba (0) would get reduced by its coordina
tion in one equatorial position and one axial position 
at a greater distance. This is possiblc only hy the 
coordinatidn of AH-, glgl in a tridentat;: manner • 
i.e. by occupying three equatorial sites similar to 
its binding in the CuAH_1 glgl binary complex. The 
d·tr • tl I K CuA .1 I .{,CuA II-I Illerence III le og CuAl1 anu og fiCuAIlH-1 values 
of ..... 1.5 log units ill the title system may thus be 

· of AH-Jglgl in the ternary complex systems is further 
. confirmed by the' fact thatpK~uAD values in all the 
Cu(II)~glgl-B systems' studied· arc nearly identical 
within the limits of experimental error to the 'cori'es~ 
ponding Cu(II)-glycinamide-B systems. SigeJ3 also 
reported 'the bidentate: binding of AH-J glgl in the 
Cu(II)-glgl-2.2' -bipyridyl ternary system .. For finding 
out ~he mode of coordination of AH-l glgl in presently . 

· studied Cu(H)-glgl-4-aba system. the Cu(II) glyeian
mide-4-aba system was also investigated. but no app
reciable complexing seems to have been revealed. If 

accounted for by the fact that in the CuAI3 complex. 
4-aba (B) occupies two equatorial positions wllile in 
the CuABI'L. complex. it occupies l>oe cqllatlHial 

I I euA' '.' CuAH I one compares t le og KCuAo";lnd log KCuAO~(_1 values 
ill Table I for the title system; ''it may be noted that the 
latter· parameter is.. lower ihanthe former by only 
,....1.5 log units and its '!:::"Iog KouA'~n-l value is in the 
order of statistically .expected values. Both these 
values suggest thaf the AH-l' glgl is tridentate in 

, CuABH":'l as in the case in CuAH-l glgl binary com-

60 
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~ 
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'8 

at 

20 

pH 

: Fig. 1 ~ Species distribution for the Cu(lI)'glgl(A)4'aba(B) 
.' system at a metal·A-D: ratio of 1 :1:1 [(I) unbound Cum); 
'. (2) CuA; .(3) CuAH':'i: (4) CuA,I-L.i (5) CuB; (6) euAB; 

and (7) CuADH_,J. 

~,2 

and one axial position. 
Thus. the present invcstigation shows that tile coor

dination behaviour of amidc-clcprotonatc(l dipc'pt ide 
in the ternary Cu(ll) complex systems is higilly ill· 
fluenced by the chelate ring sizc-du e to the seculldary 
ligand. D. The C uA BILl complex species is favoured 
above pH 6.5 and there is a stcady increase ill it, 
concentration with rise in pH as shown in Fig. I. 
At pH 8.0, 11bout 24% of the tol,ilmctaJ was ('oulid 10 
be present in the form of CuABH-J spe~ics. 
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Tcrnary: ,Coordination Complcx Formalion bctwcen 
Glycylg!>:~illc; ,Coppcr(lJ) & DL-4-Amillobulyric Acid . ~ . :. ~ ,. , .' , 

TAIIl.P. 1-·Sr.\JJll.lrI' G:HH,\'HS r,>\ Cufll)·!;IL;II·\) .C."',, Iii; 
TERNARY S,'SrI:\1 

. M.'S,~~i~~~R~~· ·N~IR·t. K. VI!NKATAClIALAPAl"In & 
M. SANTA"",\: 

Ccnlral Lealher Research InslilulC. Adyar. Madras 600 020 

[l = 0.15 Af(N:lCIO,); tcm:l....l'j 

Rccl!"'rd 3 Jllly 1981 ;occrplet/ 10 Srprrlilbcr J 98) 

Com puler based nn:llysl~ of the potentiometric (1,~ln ohlaloHld 
nt 37"C nnd I=- 0.15 M (N;ICIO,) for Ih~ CU(U),I:lycyl,!lycillc 
(A)-DL-4-nmlnobutydc ncld (n) system Illdkates the (lrc~cncc of 
two ternary complexes (CuAB nne I CuABlL,) hi :uhlilio:, to 
thc blnnry complcx species (HA. U,A, CllA, CuAI-L .. liB, I I,ll, 

. nnd CuB), Tllil remlt~ S!lgg-'!st that (he fire :t'ld SCl'C'l'nl'!l1I

bered chelate rIngs In the CuAB complcx Is less f:lI'o!lTcd. Tt 
nppcnrs (ll:lt the amide-t\e(lroto!}'ltcd 1.:lycylglycinc in thc CuABlL, 
complex ~ecles Is tridentate simiJilr to ,ll.1t in Ihe CnAIL, 
gl),cylglrclnc bInary complex. 

STUDIES on Cu(U]-dipeptic\e-amino acid ternary 
complex systems, though intermittent, havc 

directed for a bett~r understanding of the metal ion
cnzyme-substrate complexes1•a. It is generally 
agreedl-G' that initial complex formation between 

. C:u«([) anden dipeptide results in a five-mcmbered 
chelate ring involving N-amino and O-peptido donor 
groups in both the binary and ternary syst,~ms. At 

. higher pH,' the dipeptide undergoes deprotc~nation at 
the amide group and bCC0l1le1- o tridentate via 
N-amino, N-peptido and O-carboxylntegroups in the 

. ClI(H)-dipeptide binary systems. J-lo\vcvcr,ill the 
Cu(II)-dipeptide (A)-secondary ligand(H) tl!rnary sys
tems where B is bidentat·~ or tridcntati~. :\'7-P. scveral 
workers favour the hidcntatc hinding or amide
deprotonatcd dipeptidcs via N-amino and N-pcptido 
groups, whiI-c othen,6.10 favour its tddchtatc binding 
as is the case with CuAIL, dipeptide binary complex. 
Nair et aL.ll rccentlyreport<'d that amide-deprotiina
ted dipeptide is tridentate in the presence of a mono
dentate ligand like imidazolc in the CuCII) tcrnary 
s)'Stems. The prcsent cOI1lJ11trnication deals with. the 
coordination behaviour of a dipeptidc, viz. glycylgly
cinc (glgl) with Cu(U) in the prcsence of DL-4-amino
butyric acid ,(4-aba). 

The 'potentiol1letric studies were carried out at 
3rC and 1= 0.15 M (NaCI04 ) with the apparatus 
and procedure described previollslyWI3. Both glgl 
and 4-aba were obtained from Fluka. CU(CIG4)~ and 
other. reagents were prepared and cstimated as des
cribed carliert'. 

AiuUysis " of the potentiometric data in the pH 
range 3.00-8.00 in the Cu(H)-glgl(A)-4-aba(B) ter
nary system in this study using MINlQUAD-75 
computer program 15 on anIBM-370computer showed 
the presence of two ternary complexes (ClIAB and 
CuABH-1) in' addition to the binary spccie5o ol0 

(HA, H 2A, CuA, CuAH-1, CuA2H- 1, HO, HaH and 

tPrcscnt address: Dcparlmcnt of Chcmislry. fost·Graduate 
E:.tension Centre, Madurai Kalraraj Univcrsity, St. John's 
College Campus. l'alaYlllllkoltui 627 0 )2. 

:I'resent address: Vice Chancellor, UniwrsilY of Madras, 
Madras 20. 

Constant Value CU:l';t:.'lt V;l!u·.' 

log ~CuAU n,;t')(IO) 1'11','.1,.,.\ " ,j.i'. I ~ ~; 

log ~CuAIlIr.., GJi !-(-'.) I.>g r ell ;\!' 
\ <';u,\IIJI_1 :;,'.1 :~ 

log }(,CuA 
CuAn (jS) Ivf, A,Cull 

CII,-\ 1111.1 
I) r,' . ., 

log ",CUll 
CuAJI G.~~ f.. I, 'e ACI/·\lI"._1 i I)') 

L'llog "'CuAn -1-0.5.; 

Slabiliry clln.'ilant<; or pr,'ltd!) :1lld bill:l!"1"' t:.JiPPl.; ... ,··, (If ,-1' 
(ref, (j) antI·! .... b:! (rcf. 1Ij) ",illl Cu(lI) tN:,1 f"l' (:,,: ,',:,:: i:: ': 
(lfthe :\blJ\'c eX>llstallts have l:c~n (Ike" i'r,'llllJllr c\lh· .. i·"I, 
lished wort;. 

CuB), Thechargesofalithes,;colllpl::;·;.:';;';· :1":.::. 

cd for clarity. 
It appears that complex forlll;1lill/l k:l\':,"·i. "I,." \ . 

and Cu(Il) in (hc CuAB specie) illv"l';,,, li;,~ i"i 11,:1 
tion of a nve-mcmbcred chelate rill'.! :t'i is ti,,: C:t-;,; ' .. iI:, 
CuA-glglcomplcx, bceause I.)g ."'«',~',';,, (1',,1',1·.' ; i 

aild log K2.·,'" \'allle~o an~ C(lllll',III;i·I.' .. ',;";,,!,, ,-
comparison of the log KS::~n (Tab!: !) Ii 'i, i : ,:; i..' ,:: 
values lO clearly indicate: that 4··aba (n) f'.Hili'>;1 :.,:'.,.;; . 

mcmbered chelate- ring in the CIiAll Cllilll,r.::-. '';'",:'', 
Thu the CuAB species would conlain Jive-illl'.1 ': "".:!. 
membered chclat,~ rings. Sinoc morc CUI) ;',1 i i l:t Ii" ,1 

positions are available for bindin!:! the first lil!ilnd t·} 1\ 

given multivalent metal ion than ft)l' t!1';" S'>.:'·,;·]!! 
ligand. negative values for A. log "·CU.·\II (Eq,> I alld :~) 
are expect~d. But this paramekr for tite title ~y .. t::iI 

CuA .} CIIB o;::~ euABj· ('u ,:.( i) 

.6log KCUAII= log {JCUAD = (log (JCII A ·,··Iog [kill) .. ,(2) 

is positive (Table I). It indicates that <I-aba (13) ~ 
ligand prefers to add on to CuA glgl binary compk.x 
rather than to aquatcd Cu(IC). Also, th.; p\)sitivG 
.6log KCIIA1' value suggests that the formation of 

. tcrnary complex, CuAB is pref<:rred over the hillary 
complexes, CuA or CuB. However, the Illaxi'llllill 
amount of the total ClI(fI) present in euA B G\lmpl-:.-, 
is only 7.5% (Fig, I), whilc tile statistically c:\ru.:t.~d 
valuc is 50 % indicating that the CuAB formati,,,\ is 
Icss favoured. This may be atributcd Iu lite q,:ric 
factors associatcd with tIle live- and seven'llh;mbl:I'c,d 
chelate rings in this specics. 

Previously, Nair and coworkers8 •g rcport<:d that 
amidc-deprotonated glgl (AH-,) is bidentak ill the 
CuABH_ 1, when B is a bidelHate ligand like DL-2-
aminobutyric acid, J-aminobutyric Qcid, histamine 
or glycinamide; or a tridentate ligand like L-histid inc, 
DL-2,3-diam inopropionic acid, DL-2.4-d iamino butyric 
acid or DL-ornitl'inc. This conclusion was arriv-:d at 
by considering (i) log K~~~tl and log Kr:"'~lli'I~I' (ii) 
610g KCUAIJII_I (Eqs 3 and 4) and (iii) pK~:t",\I1 valu(:s 
in the Cu(U)-glgl(A)-n and Cu(Il)-glycinamide (A)-13 
ternary systems. 

T'! 
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CuAH_l + CuB ~ CuABIL1 + Cu ... (3) 

tdog KCUABlf-l = 10g~ouABlf-l - (log ~OllAJI-1 -/-
log POUD) ... (4) 

One m.ay expect the same type of bindii1g of the 
ligand B in both CuAB and ,CuABlLJ complexes and 
thus log Kg~~Da:ndiog Kg~t::'T~1 values must be com
parable. This trend was seenD in the Cu(II)-glycina
mide(A)-B systems, but in the Cu(fI)-glgl (A)-B 

, systems the log KOUADNA-l values were lower than log 
K&tn values by ",3 log units. This was explained
by considering the bidentate binding of AILI gig I 
in CuABH"-l unlike its tridentate binding in the 
CuAH-, . 'Similar arguments have been put f()rward~ 
to explain the negative 6 10 KCUADII-I vallle~ (Eq,4) 
with high magnitude in the case of Cu(II)-glgl(A)-B 
systems, while the D,log KOUJI- 1 values in lheCu(H)
glycinamide-B sys~ems arc ill the order of statistically 
expected values. The bidentate mode of binding 

, of AH-l glgl in the ternary complex systems is further 
confirmed by the fact thatpKguAD values in all the 

'Cu(II)-glgl-Bsysfems studied are ncarly identical 
within the limits of experimental error to the corres
ponding Cu(lI)-glycihamide-B systems. SigeI 8 also 
reported the bidentate binding of AH-l glgl in the 
Cu(II)-glgl-2,2' -bipyridyl ternary system. For finding 
out the mode of coordination of AH-l glgl in presently 
studied Cu(II)-glgl-4-aba system, theCu([l) glyeian
mide-4-aba system was also investigated, but no app
reciable compJexing seems to have been revealed. If 
n 'tl I "CuA d I K,CUAH-I I ? e compares 1e og nCuAD an og CuAUII-1 va ues 

III Table I for the title system, it may be notcd that the 
latter param.eter is lower than the former by only 

, --1.510g UllIts and its 610g KOUADJI-l value is in the 
,order of statistically expected values. Doth these 
'values suggest that the AH_I. glgl is tridentate in 

, CuABH-1 as in the case in CuAH-J glgl binary com-
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plex. Thus in the CuABH_l species three equatorial 
coordination sites would be occupied by AIL, 
glgl, while the 4-aba (B) would occupy one cq uatorial 
and one axial position. This sturcture is similar to 
that of the Cu(AH_I}A glgl complexo, the dilTcn:nce 
is that the second gig I ligand is replaced by the <I-aha 
(13) ligand in the ternary system, 

This tridentatc binding of AH_I glgl in the title 
system is surprising, b<:causc 4-aba(13) is also a bidell
tate ligand . like DL-2-aminobutyric acid or 3-
aillinobutyric acid, undcr whose presence AH_I glgl 
is found to be bidentat,~o. This may probably be 
accounted for by considering the fact that if AH-1 
glgl binds in a bidentate manner, then the CuABI-l_1 
species in the title syst'~111 would have five- and seven 
membered chelatc rings, possibly less favoured due to 
steric reasons. The strain due to the seven-membered 
ring of 4-aba (B) would get reduced by its coonlina-· 
tioll irl olle equatorial position and one axial position 
at a greater distance. This is possible only by the 
coordination of AILI glgl in a tridentate -manlier, 
i.e. by occupying three equatorial sites similar to 
its binding in the CuAH_J glgl binary complex. Thc 
{ '<r • tl I K CuA d I XCuAJI-1 (Illerellce III 1C og CuAU an og CuADII-1 values 

of ..... 1.5 log units in the title system may thus bi! 
accounted for by the ract that in the ClIA13 complex, 
4-aba (ll) occupies two equatorial positions wllile in 
the CuABH_ 1 complex, it occupies one equatori;d 
and one axial position. 

Thus, the present investigation shows that the coor-
dination bchaviour of amidc-deprotonatcd dipeptide 
in the ternary Cu(ro complex systems is highly in
fluenced by the chelate ring size-du e to the Scc,)IIJary 
ligand, B. The CuAB1-r_ 1 complex species is favoured 
above pH 6.5 and there is it steady increase in it'; 
concentration with rise in pH as shown in Fig. J. 
At pH 8.0, about 24 % of the total metal was found to 
be pmscnt in th~ form of' CuABH_J species, 
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Glyeylglycinc, Coppcr(II) & 'DL-4-Alllinohutyric Acill 

-------------------_ ..... _. 

TillitE 1 ---SI',I/lII.II'·' O)I';LI"IrS r·n (.'\I(II)I:L;i(.\) ~··.i··1 \Ii) 
TEIt:onlt\' SI'Sro'.\1 

M. S'VASANKARAN NA'R·t, K. VENKATAC"ALA/'ATIII & [/ = 0.15 AI (N:ICIO I); lem;>. ." 17 'J 
. M. SANTA/"'Af 

Central Leaihcl- Research InstilU(e, Adyar, Madras GO,) 020 

Received 31/l[Y J981; nccC'ptcd 10 Sept('mber) 981 

Computer based analysis of the potenllomrtric (hta. olltnlncd 
. nt 37·C and 1- 0.15 M (NaClO,) fur .he Cu(ll)·glycylglydnc 
(A}:u[>4:runlnobuiyrlc acid (n) system hldil':Itcs the flresence of 
(wo ternary ·complcxes (CI/A8 ani CuA DI L,) ;'1 ndditio'l to 
the bInary complex species (HA, H,A, CllA, CuAfL" UB, H,O, 
arid CuD).' Tht! result~ suggcit (1111 the five lI'1d' SCI'CIl-mem
bered chelate rings In (he CuAI! contplex Is lcs.~ f,lvo!lrco. It 
appears thllt the aadde-deprotol1:ttcd glycylglycill~ in the CuAnI L, 

. complex species Is trldentatc similar (0 !lut ill the CuAIL, 
glycylglyclne bln:lry complcx. 

STUDIES on Cu(II)-dipeptide-amino acid· ternary 
complex systems, though intermittent, have 

directed for abetter understanding of the metal ion
enzyme-substrate complexesl'~. It is generally' 
agreed '_0 that initial complex formation. between 
eu(n) and a dipertidl! reSIlIt~ in:t five-Illemhered 
chelate ring involvin,l! N-amin" and O-pcrtido donor 
groups in both the binary a'lt! ternary systems. At 
highcr pH, the dipcptide undergoes dcprot.:'llation at 
the amide group 'ahd hecol11cl-~ tridentate via 
N-amino, N-peptido and O·carboxylategroups in the 
Cu(U)-dipeptide binary syst.~m,>. Howevcr, in the 
Cu(U)-dipeptide (A)-secondary ligand(B) ternary sys
tems where B is bidcntate or tridentat·:,3'7-0, several 
wo'rkers . favour the bidentate binding of amide
dej:>rotonatcd dipeptidcs via N-amino and N-peptido 

. groups, while othen,&·lO favour its tridentate binding 
'. as is the case withCuAH- 1 dip~J)tide binary complex. 
Nair et ·al.ll recently reported th~-It ami<!e-deprotona-
ted dipeptide is··tridentate in the presence of a mono
dentate ligand' like imidazole in thc Cu(II) ternary 
systcms. The present communication deals \vith the 

. coordination behaviour of a dipeptide, viz. glycylgly
cine (glgl) with Cu([[) in the presence of DL-4-al11ino
butyric acid (4-aba). 

The 'potentiometric studic~; were carried Ollt at 
37"C and 1= 0 . ./5 M (NaCI04) with thc apparatus 
and proceJlure described prcviollslyl:l'l:J. Both glgl 
and 4-aba_werc obtained from Fluka. Cu(C I G 4)t and 
other reagents were prepared and estimated as des
cribed earlierH . 

Analysis' of the potentiometric data ih' the pH 
range 3.00-8.00 in the Cu(fI)-glgl(A) ·4-aba(B) ter
nary system in this study using MINIQUAD-75 
computer programl6 on an lBM-370 computer showed 
the presence of two ternary complexes (CuAB and 
CuADH_,) in addition to the binary spcciesodo 
(HA, H2A, CuA, CuAJ-I-1 , CuA2H-t> HD, H2B and 

Constant V.duc CO;),I:I'II V,lt!!-,: 

log ~CuAU 1::.~q(IO) 
.. 

psLflf,\[I 5/j.) 

log ~CuAOtr_1 G.rJ!r·) hg A·(:~tA II 
Cul\ JlIL I 

:;. \I .~ 

lug A-rl~~11 (j.Y) lug A-Curl 
CI.I" 1111 ~ 1 

( J. ~i ':' 

h>g /lGull 
CuAn (j.~~ 61u[: KCu.\!IU_, .1..15 

6 108 KCuAll +().5.~ 

Slabilily conslanl, of prolun an(1 hin:II'Y c"l1ll'k,:c. "f !'.i!;1 
(rcf. 6) flllIl t! .. aba (ref. 10) wilh Cu(lI) mcd f"I" 'he nk"llli .. " 
of lhc above cilnslants havc tcon .akc;] fl\lIlI our c.lI'ii",. jJll~)' 
lished work . 

. 
CLIO). Thc charges of all these complexes ah: n·:i·"-~'.:l-
cd for clarity. . 

It appears'that complex fp(Ill;,tion bdW,',:I\ ,>!:::,,'.\; 
and Cu(lf) in the CuAB ~pccie, illv"lve:; lit,: 1"!'liJ:l 

liOIl or it five-membered che/ate rin~ a~ i, t:l'.' VI':' \\jr:., 

CuA-glgl complex. hccaw;c h)l! 'A'r'~'~'1 \1':,1>1,.: : 1 

and log };rl~"\ 1·;tI\ll'~6 :Ii'.~ c(llr'l';lr:oI,I .. :. .\j"I:I; •. • :\. 

comparison "rIlle I\,!! A'r:::~n (rallL: I) ;Ilid I·".: ,\';".:, 
valucs lo clearly indicate thal4-aha (Ill r. 'Iiil', ;: :" .... :" 

membered chc/,I.k ring in tl',c CII/\11 \:"111:';,.''< :0:":, j. 

Tim the CuAB species would clI:)lain liv,:-:I!'.! .,,'" 
membered chelate rilles. Sill\)~ 111"le c')"rcti:l",j· .:: 
positions are a vai lable I~)r bind in!~ til,; Ii 1', r Ii [,;1 i i·I i·.' ., 
given multivalent Illetal ion th;~n rur t:I';" ' .• :1.' .".1 
ligand, negative values for 6 log 1\"'11\" (I :q .. I :, iii I "'j 
arc expected. But this parameter rl.lr ,il'; (iIi-: .,! :;;! 

ClIA + CuB;=! CuAB + ClI .(11 

.6log KCuAn=log ,BcIIAn=·(lOg (leu .\ ·j·jog B'.al') .. I:] 

is positive (Table I). It incl icates that 4-aba ([]I 
ligand prefers to ndd on to CliA glgl binary CI.lll1i'\·:i, 

rather than to aquated CU(lf). A/so, t'li; p,,!;jti· ... ~ 
l\log KCIIAII vallie suggesb that I.llc formalj"!l. "I' 
ternary complex, ClIA II is preferred ova lil'~ bill:ll)' 
complexes, ellA or CuB. Howcvcr, lh,; lllaXiJlIIIll1 

amount of' the total ClI(II) present in ellA B G\ll11pkx 
is only 7.5% (Fig. I), while the stati,ti<.:ally c.'(Jl~ckd 
value is 50% indicating tltat the eliAB formation is 
less favoured. This may bc atributed to tIle st.;ric 
factors associated with the five- and scvcn-memb;::l\!d 
chelatc rings in this spccies. 

1'Prcsen' address: Department of Chemistry, Post-Graduate 
Exlcnsiol1 Centre, Mndurai Kan~araj Unilcrsity; SI. John's 
Collcge Campus, Palayumkoll;1i 627 0 J2. 

tl'resellt address: Vicc Chancellor, UniwrsilY of Madras: 
Madras 20. 

. Prcviously, Nair and coworker58 ' 9 rcporL~d that 
amide-deprotonated glgl (AH-,) is bidcnt~lt·; in ti;e 
CuADH_1> when D is a bidentate ligand like DL-2-
aminobutyric acid, }-aminobutyric acid, Ili,tarnin'; 
or glycinamidc; or a tridentate Jigand like I.-histidine, 
DL-2,3-d iaminopropionic acid, o1.-2,4-d ia IJI ino !)tl lyric 
acid or DL-ornitl~nc. This conclusion was arriv.::d at 
by considering (i) log K~~2/1 and log KE~::/~!~I' (ii) 
.6log KCUAIIII_1 (Eqs 3 and 4) and (iii) pK~"AIl values 
in thc Cu(lJ)-glgl(A)-B and Cu(H)-glycinamioc (A)·)3 
ternary systems. 
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CuAH_J + CuB ~ CuABH_l + Cu ... (3) 

I ;.,n!:?~>;11·{'I';~~~"!?""·'·":':": ) . ·':':>~.~r' ~J,::':';:. :~~~. . . 

~l 610g K1,u" "Jr-l ''''' log ~OUAIIII-, -'. (JPg ~C:"AII-, ,1, 
plex. Thus in the CuABH_1 species three equatori:!1 
cnllf,lillat.illn si!l:s w.:>tlld be occupi.:d hy A 1 '-'I 
glgl, \vhik t:H! 4·aha (II) wnllld \l~e.:upy Olle.: cqll:lhrial 
Hnd Ol\l.: ;l.\ial p():;itiIIJL This ,\[IIJ'ctllrc is ~illlilar til 
that M the.: Cu(AJ-LI)A /;Igi cl)Jllpll:X~, thc dill"crcllcc 
is that the second gJgllig:lIld i~ n;pl,I~<!J by (lac .J.aba 
(II) 11g:lIltJ in the ternary system . 

~l ' lrig PCI/II) , , ,(,~) 
i1 One may expect the, sa)l1C type or binding (If the 
• ligand n in both CIIAU'and CIIAIHL,{;omplcxcs and' 
tthus log K~~~u 'and log K~:t:M"! .. , values mllst be COIH-

:, 

.. parable. This trcnd'was seen- in the Cu(fl)"glycilla
mide(A)-U systcl11sr' but in the CU([[)-glgl (1\)./3 
systems the log KOtlAIINA-l valucs were lower than log 
K~'~~1l valucs by ",3 log units. This was explaillcd
by considcring the bidcntatc binding of AH_, glgl 
in CuABI-L, unlike its tridentate hinding in the 
CuAH_1 • Similar.arguments have been put forward
to explain the negative 610 KCUAIIIJ_I values (Eq.4) 
witli high magnitude ill the case or Cu(lf)-glgl(A).B 
systems, while the L'llog KOUIl- 1 values in thcCu(Il) .. 
glycinarnide-D systems arc ill the order of statistically 
expected. values .. The bidentate mode of binding 
of AH-:iglgl in the ternary complex systems is further 
confirmed by the fact thatpK~uAD values in all the 
Cu(II)-glgl-B systems studied arc nearly identical 
within the limits of experimental error to the corrcs-

,ponding ,Cu(II)-glycinamide-B systems. Sigel3 also 
reported 'the bidentatebindillg of AH_I glgl in the 
Cu(ll)-glgl-2,2'-bipyridyl ternary systel11. For finding 
out the mode of coot din at ion of AH_, glgl in presentlv 
studied Cu(1l)-glgl-4-abn system, the Cu(H) glyejan~ 
mide·4-aba system was also investigated, hut no app. 
reciable complexing seems to have been revealed. If 

This tridentat.! binding or .l\IL, glgl in thc.: tith: 
SySIl:!111 is surprising, b~ealls:; 4·aba(Jj) is alSIl a bidcll .. 

'tatt: ligand like DL":]"all1inoblltjric acid or 3: 
alllill0butyrie ;j,;id, ul\dt:r Whose presence Al L, plgl 
is found t·) be bidcntat.;D. This rnay probablv·' I)c 
account.:u for by cOI\~itfcrillg the fact that if A 11_, 
glgl binds in a bid·:ntat.: mann':I', then the CuABIL, 
sp~eil!S in the title syst,;m w(lu!d have Jive .. and sevcn 
Illcrnbcrc~f chelatl! rings, possibly less lilvourcll dll'~ tl) 
steric reasons. The strain due tv tile seven.membered 
ring or 4-aba (0) would get reduced by its coonlina
tion in Olle equatorial position and one axial positic.lll 
at a great>!r distance. 'This is possibl::: only by the 
coordination of AIL, glgl ill a tridentatc.l manner, 
i.e. by occupying threc equatorial sites simil:lr to 
its binding in the CuAH_, glgl binary complex. The 

one compares the log KE~tR and log K&tJ~;:!1 values 
ill Table I for the title system, it may be noted that the 
latter parameter is lower than the former by only 
-1.5 log unit~ ,and its L'llog KCIIADU-l value is in the 

"order of statistically expected, valucs. Both thesc 
valucs suggest that the AIL, glgl is trklcntate ill 

'CuADI-L1 as in the case in CuAH_l glgl binary COUl-
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difference in the log Ki5~'tn and log KE~/t~~-.!., valucs 
of .... 1.5 log units in the title systc.lm may thus be 
accounted for by the fact th:lt in the CuA3 complex, 
4·aba (3) occupies tw,) equatorial pOsitions while in 
the CllABH'_ 1 com pIe, .. , it occupies one cquatorial 
and One axial position, 

Thus, the present investigation shows that thc coor
dination behaviour, of :Jmide .. deprotonatcd dipepl ide 
ill the ternary Cu(LI) complex syst':lI1s is hir.1lly in
Il.ucnccd by the chelate ring size·du e to the :;ecundary 
ligand, B. The CuABH_l complcx species is favoured 
above pH 6.5 and there is a steady incrcase in it, 
concentration with risc in I'll as showlI ill Fig. I. 
Atpl·18.0, about 24 % of the totall11ctal was fouitd to 
be prosent in the form of CuABH_l species. 
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Ternary Coordination Complex Formation h(~twccn 
Glycylglyclnc, COIJPcl'(lI) & DL-lt-AlllinolJutyric Acid 

M. StVASANKARAN NAII\·t. K. VI!NKATACIIM.AI'ATlII & 
M. SMHAl't'At 

Central Loather Research Institute, Allyar, Madra5 GO;) O~(j 

Reeeil'ed3 J"ly 1981; acccplcd 10 Septcmber 1981 

Computer based nnalysl.~ of tlte potcntio:Il<'lric (lata o!'(:lllleu 
nt 37"C Rlul I = 0.15 /If (NaCIO,) for (he Cu(II)'glycylglycillc 
(A)-DL-4'RmhloIJUtyric oeid (Il) system indicatcs th~ I,rl'scrlce or 
two (ernary complexes (CuAU nld CuABH_.,) in ndllilio:\ (0 

the blnRry complex species (HA, H,A, ClIA, OIAIL" i-lD, H,B; 
Rod Cull).· The r~uJt~ S!l;'tJ\l~t tlta t the five n'1d sevell·IlICI1\· 
bered chelnte riRgs In thc CtlAIl complex Is los:; fa\·o:Jrcd. it 
appears that the nrntde-deproto:nte<i glycylglycine in the CuAIlIL, 
complex species Is tridentate similar (0 tillt ia the CuAlL. 

glycylglycJnc blnRry complex. 

STUIJIES on Cu(U)-dipeptide-amino aekI' ternary 
. complex: systems, though interJ11itt~nt, have 

directed for~ better underst-anding of the metal ion
clw,yme-substrate complexes1' 3• It is generally 

. agreed 1~6 that initial complex formation between 
CuCCI), and 'a dipeptide results in a five-membered 
chcJate ring involving N-amino and O-peptido donor 
groups in both the binary and ternary systems. At 
higher pH, the dipeptide undergoes deprotonation at 
the amide group and beeollle1- G tridentate via 

. N-amino, N-peptido and O·carboxylategroups in the 
Cu(U)-dipeptide binary systems. However. in the 
Cu(£l)-dipeptide (A)-secondary ligand(n) ternary sys
tems where B is bidentat.! or tridentat~, 3'7-0 •. several· 
workers favour the bidentatc binding of lImidc
dcprotonat<!d dipeptides via N-aminoand N-peptirlo 
groups, while othcn,6ol0 favour its tridentate hinding 
as is the case with CuA II-, dipcptide binary complex. 
Nair e( al. \l recently report,:d that <ll11ide-deprotona
ted dipeptide is tridentate in the presence of a /11ono
dentate ligand like imidazole in the Cu(Il) ternary 
systems. The present 'communication deals with the 
coordination behavi6i.n· of a dipeptide, viz. glyeylgly
cine (glgl) with Cu(n) in the presence of DL-4-amino-
butyric ada (4-aba). . 

The 'potentiometric. studies were carried out at 
37°C and 1= 0.15 M (NaCI0 4) with the apparatus 
aIi'd' procedure described previously12'13. Both glgl 
and 4-aba were obtained from f-Iuka. Cll(C I G 4)2 and 

. , other reagents were preparcd and estimated as des-
cribed earlier14. . 

Analysis of the potentiometric data in the pH 
range 3.00-8:00 in the Cu(U)-glgl(AH-aba(l3) ter
nary system in this study using M.INIQUA D-75 
computer programlGon an lBM-370computa showed 
the presence of two ternary complexcs (CuAB and 
CuABH-J) in addition h' the binary sjJccic~n. 10 

(HA, H 2A,CuA, CuAH-J> CuA 2 H- J,H13, H~U and . . 

1'I)rc~en( address: Deparln1l"nl orCl1cmis!ry. Posl·Grad\l'ille 
Extcnsiol~ Gcn(rc, MadlJrai 1\ alvaraj UniversilY, 51. John's 
Collcge Call1p'tls. Pala),arnKollai (,27 0 .2. 

ll'rcsenl address: Vice Chancellor, Univasity of Madras, 
Madras 20. 

,; . 
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T"nL~ 1-·· Sr.\lJlu\,\' Co.> :,n~lr:; 1').( Cu(flh:lgl(,\) , ,,:j, (II) 
TmN.\I\\' S·,·S ... :\I 

[I = tl.15 Jl( (N:lClO,); I,::np. c •• 17'J 

Constanl V"luc CI):I~t:I'lt V.du·, 

lOLl f3cuAD P.~()(IO) I'K2 \, ,\ B ~.(; S 

L'g (lcuAIIIL, G.r.!e) Il;,( }(C'II\l{ 
LU'\ 1\11_1 

S.i1; 

Illg K2t'.'~n u.S:! L,Jr~ ,,(,"" ,) .' C" '\ I: 11 __ 1 

I\lll K cull 
CuAU G.~2 61c>t: A'Cur\nll_ t 1.1)5 

6 log KCuAIl +().5.~ 

Stabili(y con~l:lntc\ or P'-'ll,Hl and bili"JY "':'Hl1pk-;.:; flf .d!:l 
(rer. G) and '~·aba (ref. 10) \\·jth ('uOI) u\ccl f",. (i.e ': ·.!,,:illlj ':0 

or the above conslants ha\'e l:e·~n taken frum "ur ",·I:e. pul,· 
lislled work. 

Cu B). The cha rgcs of all these eom plcxcs a r'~ n·:;!!, 'ct
cd ror clarity . 

It appears that complex.rormation I>ct\V'."~11 !'igl(A) 
and Cu(ll) ill the CuAU spe..:ies illv(Jlve:s lhe ("rma· 

.tioll ofa five-membered cltelatl: ritH! ;\~ i\ ti\'~ ca';~ \viri1 
CuA-gIgl complex, because klg K['~',~IJ (Tabk I) 
and log K?:A valucsG arc comparable. S:mii:·riy 
comparison or the log K2~'~ II (Tab!..: 1) and 1·)); /{;:::::fJ 
valucs lO clearly indicat~ that 4-aba (Il) f,)rms a S~VCil
membl'red chelate: ring in the CuAll complex sp2,~ic·s. 
Thu the CuAn species \\'ould contain five-ami S:'·Ci\· 

membered ehelat~ rings. Sino;; more cooniii::1ti:lll 
positions are available fill' binding the fU'st kalid t.,' ~l 
given multivalent IIlctal ionth;;11 r,,1' lh.;" ·.·.:,':1·[ 

ligand. negative values for!\ log A:c".\ Ii (1:'1\ i ;:'" f /) 
arc expected. But thi~ paralll~tcr fol' tilt: tilk :-:.'s, ::11 

CUI\ ·1 Cull ~ euAB -\ Cu 

is positive (Tahle 1). It indicat·:s th:lt (f·;,;':: (i;; 
ligand prefCrs to acid on to CuA gigl billary ::' ,," ,j : .... 

rather tllan to aquatcd Cu(ll). A!s"', the !", .• ,: .... 
610g KCII,IJI value suggests th.at tile: liHlliilli·.':: ':i' 

t~rnary complex, CllAB is preferred (l\'cr th·~ hi':;ll'Y 
complexes, CuA or CuB. However, thi; 111;\.\I;->1II!;\ 

amount of the total Cu(n) present in ('liAr.; (;"::1:,1.'.'; 
is ollly 7.5% (Fig. I), whilo.: the st:lti.,tl,_,;dly '··\i·,'·: .:oi 
value is 50% indicating that the ClI!\/I t'UI/lUi, '.: ! 
less favoured. This may be atribukJ to tlie; ;' [:1 ;,' 

factors associated with the fIve- and s·~v.:;n·I11:':lll;: ';',',i 
cllelate rings in this spccies. 

Previously, Nair and coworkers6'9 report:.:,l :hilt 
amide-deprotonated glgl (AH- I ) is bidcntak in t:,C 
CuABH-1> when B is a bidentate lig.and li)';.'~ ()l.'-.~-' 
aminobutyric acid, 3-al11inoblltyric acid, hi,t.::;1ill'_' 
or glycinal11idc; or a trilkntatc ligand like I.-Ili,ti;i;nc, 
DL-2,3-diam inopr<)pionic ac id, IJL-2,4-d i;lIli i:w btl t:. i'lL' 

acid or Dvornithinc. This conclusion was arri':';:.j ilt 
by considering (i) log K~":~II and log K[:'~~IIr',I~I. (ii) 
6 10g KCuAIIH_1 (Eqs 3 and 4) and (iii) I'K~UAII vaill.;> 

in the Cu(ll)-glgl(A)-n and Cu(ll)-glycill<llllilie (I\)-ll 
ternary systems. 



I~~l~~t,' 
~ , CuAH-I + CuB ~ CuABH-I + Cil ... (3) pb:_ Thus in the CuA[lJL1 species three equatorial 

cOI)rdinatinn sites w0uld he occupied by AH_I 
glgl, while the 4-aba (B) would occupy one equatorial 
and one axial position. This sturcturc is sil11ilar to 
that of thc Cu(AH_I)A glgl complexo, thc dillcn:nce 
is lilat thc second glglligand is rcplaced by the 4-aba 
(Il) ligand in the ternary system. 

~ - ,6 log KCUAnJf-i ~ log ~cuAnll-l - (log ~c\lAn-1 -I_ 
~ , ,"log ~CUIJ)" ••. (4) 
~. On~ may expect th~' same type of binding of the 

ligand H in both CuABand CuABH_1 complexes and 
thus log K~~~o and log K~,~t:ki~1 values ll1ust bc com
parable. This trend was seeng in tilC ClI(lI)-glyciJ\a~ 
mide(A)-B, systems, but in the Cu(lf)-glgl (A)-B 
systems the log KcuAnNA-l values were Jower than log 
K&to values by ",3 log units. This was explained-

,by considering the bidentate binding of AI-L l glgl 
in ,CuADH-l uillike its tridentate binding in the 
CtiAH-i. Similar arguments have been put forward9 

.1, . 

, to explain the negative ,6 10 KCUADII-I values (Eq, 4) 
"with high magnitude in the case of Cu(fI)-glgl(A)-D 
',systems,' while the - ,6log KCUII- 1 values in thcCu(IO-

glycinamidc-B systems are in the order of statistically 
: expected' ,values. rhe bidentate mode of binding 
, of AH~~glgl in theterilary complex systems is further 

confirn.led by the fact thatpKguAo values in all the 
',' Cu(II)-glgl-Dsystcl1ls, studied are nearly identical 

, within, the limits of experimental error to the con'es
- ponding' Cu(II)-glyCinamide-B systems. SigeJ3 also 

, repoi·ted the bideil.tate binding of AH-l glgl in the 
Cu(U)-glgl-2,2' -bipyridyl'terilary system. For finding 

'oul the mode of coordination of AH-l glgl in presently 
"studied Cu(fI)-glgl~4~aba system; the Cu(U) glyeian-

, "., ,:mJ~c+aba systen; .w~s,also inv'estigated, but no app
',re(:Jable complexllig seems, to have been revealed. If 

' " I f(,CuA 'd I KCuAH-1 one compares tIe og CuAB an og CuAIIH_1 values 
, ,in Table I for the title'system, it may be noted that the 
' •. latter parameter is lower than the former by only 

:_:,-:-"L5 log units andits, ,6log KOuAnH-I value is in the 
order of statistically expected values. Both these 
values suggest that the AILI glgl is tridentate in 
CuABH_l as in the case in CliA I-LI glgl binary com-, ~, 

" } eo 
'," 

This tridentate binding of AILI glgl in the titlc 
system is surprising, b.:cau",;~ 4-aba(l3) is also a bidcn
tate ligand like DL-2-andnobutyric' acid or J
aminobutyric acid, und'~r whose presence A ILl glgl 
is found to be bidcntat-.:o. This may probably'bc 
accounted for by considering the f:'lct that if' AI-I_1 
glgl binds in a bidcntate manner, tllcn the CuA B H-l 
specics in the titlc syskm would have five- and seven 
membered chelate rings, possibly less favoured due to 
steric reasons. Thc strain due to tllC seven-mcmbered 
ring of 4-aba (8) would get red uced by its coordina
tion in one equatorial position and one axial position 
at a greater distance. This is possible only by thc 
coordination of AH_l glgl in a tridentate: manner, 
Lc. by occupying three equatorial sites similar to 
its binding in the CuAH_1 glgl binary complex. The 
d 'rr . tl I K CIIA 11 "CIIAII-1 I Illerencelll Ie og CIIAII an( og /\CuAUlf-1 va ues 
of '" /.5 log units in tile title syst\!J1l may thus be 
account'xI for by the ract that in the CuAB CQlllplcx, 
4-aba (B) occupies tw,) equatorial posiliom Wllile in 
the CuABH_1 complex, it occupies OIlC equatorial 
and one axial position. 

Thus, thc present investigation shows that the Coor-
dination behaviour of amidc-dcprotonated dipept idc 
in tIle ternary Cu(fO complex systcms is highly in
fl u~nced by the chelat.: rin~ siz.>ciu e t,) the secondary 
ligalid, B. Thc CuAI3H_ 1 cOJ1lplex spccies is ravoured 
above pH 6.5 and there is a steady increase in its 
concentration with rise in pH as shown in Fig. J. 
AtpH 8.0, about 24% of the total metal was found 10 
be proscnt in the form of CuABJ-j_l species. 
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