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Copper ( fl ) Comple x with Seven- M embered Chelate Rings 

~Synth eses an d properties of 1, i '-bi -2- naphthol 

and its copp e J" ( JI ) complex ~ 

by 

Tomoko NAKAO and 1wao M aRl ' 

Only a few coordinat ion com pound s wit h seve n-m e mb e r ed c he la t e 

ri ngs w ith a b id entat e li gand s have been kn own up to date. The 

r e aso n mn )' have bee n du e to the in s tability o f s uc h a co mpound s 

known so fo r , are t e trame th y le ne diamin e, s ucc inate a nd biph eny l com

p lexes]) 

I t ha s been s tudi ed tha t the b iph eny l d er ivative co mpound is a 

bidentate liga nd which form a stable co pp e r ( 11 ) com pl ex with se ven

me mber ed che la te rings. 

In t hi s s tudy , 1, l '-b i-2- naphthol ( abbr ev iated as H2bnp ) and its 

coppedll ) co mpl ex, [ Cu(Hbnp )2 ' ( N H, )2],,, were synthes ized. Th e 

co mpound of H ~ bnp wa s obtai ned by th e oxydat io n of IJ- nap htho l with 

ferric ( III ) c hl oride in accorda n ce with th e pr ocess given in Fig:. 

1 . From aqu eo us ammonia c so lution of copper ace tate and a ssocia ted 

co mpound ahove, [C u ( l-Ibn p )2 · ( N H 3) 2 J ~ wa s ob tai ned s uccessively. 
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Fig:. I . Sy nth e ti c sc hem e of 1-1, l1np 
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Resul t and Discussion 

Tn t he IR s pe ctrum o f t he li gand H2b np s ho wn in Fig . 2. t he ba nd due t o t he 

C-O s t r e t c hing v ib r at ion of t.h e p he noli c hydr oxy l gro up wa s found at 1 380 cJII- ~ Thi s 

ba nd, ho we ver, c o uld not be obsc l"ve d in th e s pec tr um o f t he coppe r ( II ) co mple x 

s ho wn in F ig. 3. A new ban d, ins t e ad, a t 154 5 em I in whi c h H. Oka wa unci S. Ki da21 

point ed o ut th a t t he ba nd is r es ul te d fr om a s ke leta l v ibra t ion of th e ar o ma ti c r ing, 

was observed. Th e br o ad b a nd s a r o und 3400 and 2500 cm- 1 
ma y p r obabl y be du e 

to t he un coo r d in at e d a mmo nium ion g r o ups a s th e e le me nta r y ana lys is o f thi s co m-

pl ex ex h ibi t th e ex is t e nc e o f nitroge n. 

T he UV s p e ctr u m of th e co mp le x in c hlor ofo rm s hown in Fig. 4, di s p la ys a 

d-d ba nd o f t he compl e x app e ar s a t 17,0 X 10 3 em- I. T he magnet ic mOI' me n t at th e 

r oo m t e mp e ratu r e ( IS.5°C) is 1.04 B. tvl. , t hat is mnl'ke d ly s ma ll e r t han t he "s pin 

o nly val ue " of 1.73 B. M .. Thi s fac ts imI3 li e s that th is is a po lynu c lea r cop pe r ( TI ) 

com plex s ugges ti ng a s t r ong ly a ntife rromagn e ti c spi n*ex ch e nge inte ra c t io n be t wee n 

t he cop pe r ( II ) io ns . In fac t s, t he e le me nt ary a na lys is o f t he co mplex s uggest a 

possi bl e molec ula r formul a of C u (Hbnp )2 ' ( N H3 )2 . F r o m th es e fa c t s, it ca n be p r e 

s um e d th a l t he comp le x is po ly mer ize d cons is tin g with the com pos iti on of th e 

c o mpl ex, [ Cu(i-I bn p), ' (N I-I,,) ,L _ 

wuve nlllllbe r(;m! 

Fig. 2 I R Spec t r um o f H2bnp ( KBr dis k ) 
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F ig. 3 m Spec trum of Hbnp-Cu ( II ) Co mpl ex. ( KBr di s k) 

Fif.!. 4 UV Spectrum or Hbnp-Cu ( II ) Co mplex. 

Measurments 

The infr ared s pectra were ob tain e d with Hita c hi EPJ-S-2 s pectropho tometer in 

th e region from 4000 to 650 cm-:- 1
• us ing the KB r disk. T he ma ss s pectr a we r e 

obtained by us ing Hi t a c hi RMU-6L s pec trom e te r, and UV s pectra , wi th Hi tachi EP 

S~3-T spec trophotometer . 

The magn e ti c s usceptibi lities of the complex was meas ured by the Faraday 

me thod. The effective magnetic morm e nt s j1,jJ. we r e eva luated by mean s of the fol-

lowi ng eq uation : j1"ff = 2.83./ ( x " - No) T 
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\\"h e l"c x,\ is th e alo mi c s usc e pt ibility corre c te d fOI" di a magneti s m by the use of 

Pa sc al 's con s tants and Nil' . th e te mp e ratur e- in depe nd e nt paramagneti s m of th e 

c opp e r ( 11 ) ion (60 X 10 6 cJ(s, emu) . J) 

Experimental 

I ) Synthesi s of 1, 1'- bi -2- nap hthol ( I-I, bnp ) 

A mixtur e of ,B-nap ho l (20 g ) and aqueou s fe l' ri c ( Ill ) chlori de s o lut ion ( 10%. 

500 mil wa s ge nt ly r e flu xed fo r five ho ul" s. Th e mi xture wa s then cooled and th e 

pr ec ipi tate app e ar ed wa s coll ec ted by filtlati o n. It wa s th e n wa s hed with wate r, 

<.IIHI wa s recry s ta lli led fr o m aqu eo us me than o l. Co lorless needle s were o btai ne d 

wi th mp 216_ 5- 217_2 ' C by 90% (I 8!! ) y ie ld_ 

F rom th e s tudi es o f lR and ma s s s pect r a ( M· . ml e 286 ;M+ l , 22% of ~,( ), it 

wa s found th at th e c ompo un d me ntion above has a lr ea dy bee n rec og nized as known 

s ub s t i.lnce . 

2 ) S yn th es is of [ Cu (l-l bnp )2 · ( N H,)2 1. _ 

Co pper ace tat e (350 mg) wa s d isso lv e d in wate r ( 10 ml) co ntainin g an aqu eo us 

amm onium hydroxid e s ol ut ion ( 28%. 3 m!) and kept at 50-60"C, A s o lution of H2bnp 

(5 00 mg) in ethanol (2 m/) was add e d to th e abo ve so lu tio n. Th e precip itate pro

duced wa s then filt e red off and wa s hed with wate r' and the n with a s mall amount of 

etha nol. Brown needle s we,'e obtai ned with mp 223-224.5"C by 97.4 % (570wg ) y ie ld . 

Th e obta ined compl e x wa s in s olub le in water and in any orga ni c s o lven ts te s ted. 

Found : C , 71. 59; H. 4 . 76 ; N. 3 .83: C u. 9.36% . Ca led_ fOI' 

C.IO I-1 32 H, O,Cu: C, 71. 89 ; H, 4_ 83: N, 4_16; Cu. 9.51% 
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