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ABSTRACT 

In response to a clear need f o r  a more s ys t emat ic approach to the 

s t udy of the in teract io n  o f  copper with ligands c o n taining the 

sulp hhydryl g ro up, or in t hioamide tautomeric equilibrium with such, 

cuprous, cupric and mixed valence complexes o f  ligand s  c o n taining a 

thiolat e  or t hioamide moiet y have been s y n t hesised and chara c t erised by 

spec t roscopic, mag netic and crys tallographic t echniques. In certain 

cases t heir reactivit y in aliphatic and aromat ic nitro gen base solven t s  

and nitro met hane have been investigated. 

Full names for t he ligand abbreviat io n s  appear at t he end of t he 

abst ra c t  and ligand s truc t ures ma y be found in Figures a t  the beginning 

of the appropria te chap t er. 

The visible, esr and resonance Raman spec t ra o f  t he t yp e  I, copper 

pro tein, azurin from Alcaligenes denitrif icans, have been recorded 

and comp ared wit h o t her t ype I p ro tein s . Through compariso n  with t he 

spec t ral fea t ures o f  a series o f  clus ter complexes 

(where Y � C H3CN or H2o, and X � BPh4, 

II I [ C u 6cu 8(mea ) 15l) Cl 5 . 7H2o, t he so-called 

•unusual• spec t ro scopic fea t ures o f  t he t yp e  I p ro t ein s have been 

re-in terpreted a s  being normal phenomena o f  a Cu(II ) -thiola te intera c t ion 

coupled wit h specific geometrical requiremen t s . 

Inves tigation o f  the mbtH ligand s ys t em has led t o  the reformula tion 

o f  a n umber of incorrec tly formula ted copper complexes as [ C u(mbt H ) 2Cl) 

or [ C u(mbt ) )  f o llowing succes s f ul remo val o f  a disulphide con taminan t. 

In support of such, similar cuprous compounds o f  genera l formula 



[ Cu(LH ) 2X] (LH = etmbtH, X = Cl, Br, I; LH = mbtH,  X = Br, I; 

LH = mmi mH, X =  Cl ) ,  [ Cu(LH ) X] . xH20 (LH = mbimH, mpyH, p hmtzH, Ph2PS2H, 

X =  Cl, Br; LH = mmimH; X =  Br ) and [ Cu(L ) ]  (L bimet , d i mt dz, dipmim 

etmbt, mp y, phmtz ) have been p repared f ro m  s i mila r  ligand s y s t ems . The 

intera c t io n  o f  a n umber o f  t hese complexes with p y r i d i ne led t o  o xi da t i o n  

o f  o rgano-sulphur t o  sulp hate with the p roduct ion o f  [ Cu(p y ) 4so4 ] . 2H2o .  

Thi s rea c t i o n  i s  p o s t ula t ed to occur via two o x i d i s ing spec i es 

[ Cu(p y ) OH ) ] o r  [ Cu(p y ) 0] depending o n  whether halides a re p resen t o r  2 2 X 

absent i n  the react i o n  solut io n s . Simila r  sulpha t o  spec ies a re seen when 

quinoline and 3-ethylp y r i dine a re used a s  solven t s . However, compounds 

o f  general f o rmula [ Cu(LH ) 2X] and [ Cu(LH ) X] y i eld t he complexes 

[ Cu(3-Mep y ) 3Cl] and [ C u(4 -Mep y ) 4cl2] . H2o, f ro m  t he solven t s  3-met hyl-

p y r i d i ne and 4 -methylp yr i d i n e  respec t i vely, whi ch have been s t ruct urally 

chara c t er i s ed by X-ra y c ry s t allog raphy . 

The cup r i c  and mi xed valence complexes [ Cu(t t zH ) 3X2] (X = Cl, B r ) ,  

[ C u( t tzH ) 2Br 2] ,  [ Cu
ii

Cu
i 

3 ( t tz ) 5 ] ,  [ Cu IICu I (mmi m )  (mmi mH ) 2c12] ,  

[ Cu IICu I ( mmimH ) 2 C 13] , [ C u  ( mbi m )  2 ( H2 0 )  ( NH3 ) ]  , [ Cu ( mbi m )  2 ( H2 0 )  ] , 

[ C u(d ipmi m ) Cl] and [ Cu(et u ) OH] have been p repared a n d  c ha ra c t er i sed by 

vi s i ble, inf ra red, and es r spec t roscop y .  

When [ Cu(t tzH ) 3sr2] i s  ref luxed i n  n i tromet hane, a new cup rous 

complex [ Cu(tztdz ) Br] i s  p roduced i n  which mod i f icat i o n  o f  t he t tzH 

ligand to p roduce t he new o rgan i c  mo iety tztdz has occur red, con f i rmed by 

X-ray c rystallo g raphy . Simila rly the compounds [ Cu(tztdz ) Cl] , 

[ C u(tztdz ) Cl2] and [ C u(mimmimz ) Cl2] are p o s t ula ted f rom t he in tera c t i o n  

o f  [ C u(t t zH ) 3cl2) a n d  [ Cu11cu1(mmimH ) 2cl3) w i t h  n i t romet han e .  

Wi th reference to well-def ined litera t ure examples t he techn i que o f  



esr spec t ro scopy is shown to discriminate between equatorial dono r  a t o m  

posit io n  o f  f un damental parameters. The n ew compoun d s  s ynthes i sed: 

[ Cu11cu1
2(di metH2 ) (dimetH ) 3C l] ,  [Cu11cu1

3(dimet H2 ) 3(dimetH ) (C l04 ) 4 ], 

[ Cu11cu1
3(dimtolH ) 5 ] ,  [ Cu11cu1 

3(dimprolH ) 5] ,  [ C u(mpoH2 ) (mpoH ) (C l04 ) ] , 

[ C u(phenylglyoxaldt sc ) ] ,  [ Cu(benzild t s c ) ] . H2o and 

[ Cu(3-n-hept o x y-2-oxobut yraldehyded t s c ) ]  have been a s s i gned dono r set s o n  

the bas i s  o f  t hei r respec t i ve esr s ig nals. Sim i la rly t his has been don e  

for a number o f  unisola t ible spec ies p roduced i n  s i tu f rom interac-

tion of various cupric salt s with a number of s ulphhydryl and t hioamide 

cont aining ligands. 

bimet H  
d i mtdzH 
dipmimH 
dimetH 
dimp rofH 
di mtolH2

2 

dt sc 
et mbt H  
e�H 
mbimH 
mbt H  
meaH 
mimmimz 

mmimH 
mpo H2 mp yH 
phmtzH 
Ph2PS2H 
p y  
t t zH 
tztdz 

Ligand abbreviat i o n s  

2-benzi midazoleet hanet hiol 
2 , 5 -dimercap t o -1 , 3 , 4 -thiadiazole 
4 , 5 -diphenyl-2-mercap t o i mi dazole 
1 , 2-dimercaptoethane 
2 , 3-dimercap topropanol 
3 , 4 -d i mercap totoluene 
dit hiosemicarbazide 
6-etho xy-2-mercaptobenzo t hiazole 
2-mercaptothiazoline 
2-mercap tobenzimi dazole 
2-mercap tobenzo t hiazole 
c y s t eamine 
3-(2 , 1-methylimidazolyl ) -2 , 1-methylimidazoline 

thione 
2-mercapto-1 -methylimidazole 
2-mercapto -3-py r i d i no l  
2-mercap topyridine 
2-mercapto-4 -phen ylt hiazole 
diphenylpho sphinodithioic a c i d  
p yr i d i n e  
2-mercap to thi azoline 
3-(4 , 5 -d i hyd ro-2-thiazo lyl ) -2-thiazo lidinet hione 
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