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Table 1 Analytical Results(%)

complexcs colour (o H Ci
(CuyFcCO,),Cl) - HCl green caled. 44.72 kAT 8.01
obs. 4572 335 843
[Co,{(FcCOy)y » Cl = 1/ 2HCY blue—green calcd. 46.13 3.9 - 6.29
obs. 45.23 3.05 6.67
[Cd(FcCO,)(THF),] + HC1 dark yellow calcd, 48.93 4.70 493
‘ obs. 5141 479 5.04
(PH(FcCO,);) « H,O earth yellow caled. 38.67 295 -
obs. 38.51 296 -
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Table 2 Infrarcd Spectra of (M, (FcCO,),L,) (cm™)

(Cd(FcCOy)y
(Cuy(FcCO,),C1) (Co,(FcCO,),Ch (Pb(FcCO,),)
FcCO,H (THF)) -
«HCI(1) 1 /2HCKI) * HO(IV)
HCKII)
v, ring(CH) + 2851(s) - - - -
f,ring(C—C) 1410(vs) 1279(vs) 1245(vs) 1390(vs)
' 1295(vs)
voring(Fe—Cp) 510(vs) 544(m) 548(m) 542(m) 542(m)
J(Cp—Fc—-Cp) 179(s) 191(sh) 191(sh) 193(sh) 194(sh)
wO-H) 2628(w) —_ — —_ -
v (C=0) 1675(vs) 1570(s) 1625(sh) 1625(m) 1650(m)
v(C=0) 1283(vs) 1410(vs) 1462(vs) 1410(vs) 1390(vs)
#=(CH) 820(s) - 813(s) 830(s)
®(C=0) 565(sh) 548(s) 544(m) 542(m) 544(m)
W0—-M-0) —_ 143(vs) 143(vs) 143(vs) 144(vs)
166(vs) 168(vs) 164(vs) 168(vs)
WM-0) — 472(s) 470(s) 46 1(m) 468(s)
wWM—O)cther — - - 31i(vs) —
WC1-M-Cl) —_— 312(vs) 311(vs) - -

* Complexcs were tested that (1T )was mixed with olefine polymer oild and put into film of
polyolefin. Others used film of KBr.
£3 RAWK'HNMR i
"HNMR spectra of (M, (FcCO,) L)

Table 3 §=10"%

complcxes THNMR spectra(FcCO,H) '"HNMR spectra (THF)
CH,O(THF) - 2.32(2H); 2.48(2H)
FcCO,H 4.45(2H); 4.70(2H); 4.25(9H) —

4.45(2H); 4.70(2H); 4.25(9H) -
4.30(2H); 4.54(2H); 4.17(9H) -
4.25(2H); 4.55(2H); 4.20(9H) 1.97(4H), 2.45(2H)
4.25(2H); 4.55(2H); 4.20(9H) —

[Cuy(FcCO,),Cl] - HCI
(Co,(FcCO,),CI3 « 1/ 2HCI
[Cd(FcCO,),(THF),] » HCI
(Pb(FcCO,);) + H,0

1. IR {% %M, FcCO,H B3 s EBAFEM G ksl MAATBRIBRBAERLSH(T). ().
(). (V) EBFFLE, RBE M FcCO,H Y. "HNMR %% W, FcCOH R LR FRMEx
DERSAE RIFRRE AR, 400, WAL -F BRI ARRIMILEA . WAAURFILBIE 4.45
x 1078 BHE, B9 NOALEEF IV IRAE 4.45x 107 BEHE . A XIS R, FcCO,H Rif RS
TE 5=4.45% 107 T 4.84 x 1078 BihAL 1300 2H AXRESEIR M, MCRTHOALIX H R AF BIAL T IR BT
PAB R RN AR 3 A DS B H. SRR TR | 9 A H AL 6=4.20x
1078 fHE . FcCO,H KifAi4 I HNMR 7€ 6=4.26 x 1078 B E# L AL 9H (&4 8 3t 1R
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2. AT B R [:) = THF)1 P45 IR ENRIKL ve_oc 7E 1050cm™ © BHE . {8415 R

®. RAYAN) (CA(FcCO)THF)) 7 1200em™ HHE B3R AT IR MOECRIIA K 1 ).
£l THF(PUAUE0E) HNM R (ABCCRII AL 2H {L2- 08 6=2.32 % 107 1 3.48 x 107°CL {e 49
(M) 6=1.97 x 107%(4H) A 2.45 x 107 °QH )Mt IR, AR AW EX AL ML H T TR
FI'HNMR B, X R WUAEAY B RA QDY G THF, BT RN E[RAHN)H
Yc-0-c) F .

3. HHLRER RCOH MEF v onfE 2500~ 3000cm™ ¥ | FcCOH MEH v on &
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(M =Cu(T); Co(T1 ); Zn( T )R METE 420~450cm™ @ . XFEIE © DREM vioy BRI
M7E 450cm™' BHE. ERIAYI(T). (). (). (V)FIE 471em™. 471ecm™. 461cm™ 0
468cm™" Bl IE #EH BLEL R IR e ok, BT AR T v(Cu(T )=0); W(Co(Tl )=—0); v(Cd(T )= 0);
v(Po(T1)<O)WIRABR . W ESEH & A : Atk FcCO,H MR A REE(OH) LIHEHME 8 M(1T)
TUUER T M(T)~0 L4k,
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RLA4( T ): 3FcCO,H+2CuCl, (Cu,(FcCO,),C1D « HCH2HCI
THF
R4 (T ): 3FeCO,H+2CoCl,m====== (Co,(FcCO,),CI) +1/2HCH5/2HCl
THF
Al A (I ): 2FcCO,H+CdCl,+2THF ==—===== (Cd(FcCO,),(THF),;) - HCH2HCI
THF

R4 H(IV): 2FcCO,H+Pb(Ac), « H,0 (Pb(FcCO,);3 + H,0+2HAc
A A YDA 2 FiR, 489(T), (THNE 3 iz, ea%0V)H
K 4 JioR.

Fig.2 Formula of (Cd(FcCO,),(THF),)
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Fig.3 Formulasof (M4(FcCO,),CD
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Table 4 CV of [M,(FcCO,),L,] (V)
[Cd(Fe
[CuyFc [Coy(Fe [Pb(Fe
COy,
compounds FcH FeCO,H COy) CO,), C0,))
. (THP))
Cil* HQ Cl}+1/2HCI * H,O0
* HC1
metal Fe Fe Fe Cu Fe Co Fe Cd Fe Pb
-1 +0.35 -0.35 —£0.22 ~-0.53| 0.2 -0.55| ~0.25 -0.63[0.24 V=11 -06S
o1 -0.70
E,, :
1-+0 -0.99 -1.04 -1 06 -1.04
-0 -1.47 -1.57 -1.66 ~1.50
0—~1 -0.60 -0.68 -1.09 -0.72
0+ -1.27 -1.47 -1.44 -1.39
E.
I-1 +1.45 © 41,25 +1.10 I-R +1.27
I—-m 40.38 +0.48 10.53 +1.81 [H0.53 +1.84 {1048 +1.80 po.51 M-~V +1.80
complexes
M(11) ~M(©) +0.36 +0.065 +0.16 -1.37 [ 40.16 -1.51 (40.12 -1.55 |40.14 -1.45
E}/z
M(I1).y>M(0)
10.77 40.77 4077 4034 | 4077 -0227]40.77 —0.40 | +0.77  —0.126
Ep/l
Note: 1. work clectrode: glass clectrodc; reference clectrode: Ag / AgCl
2. scan ralc: 200mV « s~'in CH,C1y(0.1mo! « dm™(C,H,),NPF,)
i co(m) ~ ()
Cutl) (I - Fell)-{l) ~0.55 co(1)-(0)
llc Fe(m- (n“: Eu(n)-(u -0. “L04com)- ()
i o 953 -1.§

) Fe(n) (lll‘ -0.
i

I +1.81 ]
Cu(l)=~(MW Cu(l)-(.n)

\.u(l ) (%)Cu(n) -(1)

=1.
Cu(O) (1) Cu(O) -

' 7.0 1.0 0 1.

WS  (CuyfFcCO,),Cl) + HCl
Fig§ CVof (Cuy(FcCO,),Cl
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AR, LAY MOD=MO E,,, ISR S FEABEY E,,, H8Z, ATiX
jwena-r M) B MOTDESEH. RS R E, FRORTE Cu(T)> Co(T)> Cd(
), HEEENALA Y ELE FER Cu(0) > Co(0) > CAO)FKRAH—3K. H 9 UM
(1)e=MOE, ,, XMHBRAWH 0 M(T),=MO), E,,, 1EE, BREMREEXR. B
MRS E,,, FEOLAFEMIA. Po(IDEREKXTR, B CV ELRNLETRA R
KLR. EHTERT .

2. THAER, R4 Hh O BT FRSE AR, B CV @wm D8R B2 K o B AL
S84 R YE KRR FLILI T 3% e & R K T WP AR 3 L0 L2 (Co, Cu, Cd 1) 0,43, +1)
FA(PL 11 0, +1, +3).

(m) (-
¢
: Fe(Il)- (ll) 0 63y 06

Ph(W) - {Hpn(T)-(0),
-0.65, g4-1-50

Fe(l-(H1-0.28

~1739pb(0)- (M)

+ - : -0.72Pb(0)=( 1}
. N 80‘%::]%?) D(IIG)SFG(H) m) a0 ; (2[‘;) Fa(ll) -(m
ca(l)-(m PO (M) - (V)
2.0 1.0 ) 1.0 2.0 2.0 10 * 2o me
K7 CCd(FcCO,),(THF),) - HCICV |4 K8 (Pb(FcCO,),) - H,OCV Iy
Fig. 7 CV of (Cd(FcCO,),(THF),) - HCI Fig. 8 CV of (Pb(FcCO,),} -+ H,0O
o .
-1.301
N
uﬂ' 1Cu
a:“il 40
i
51.1_50 ? 9 \SO
z RC-0-M  -c-oy \,ca
1.60 2.4 0. -0. oAy

H(H) ——H(O) 59/2

M9 RUUIKR; E,,, (MU )=MO)IEWI(4 CH,CL, H1)
Fig. 9 Effect of ligands on E, ,, (M(ll }=M(0))in CH,Cl,
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SYNTHESIS, CHARACTERIZATION AND CV STUDY OF THE
(M,(FeCO,),L,) (M=Cu(ll), Co(Il), Cd(1l), Pb(1l); L=THF, CI']

Huang Zhaohua Zhang Dongmci
(Department of Chemistry, Fuzhou University, Fuzhou 350002)

The complexes of this type (M,(FcCO,),L,)3 were prepared (M =Cu(ll ), Co(Il), Cd(11), Pb(1l);
L=THF, CI") . They arc formed by FcCO,H and MX, « nH,0 rcaction in the THF, at long time, under
the N,.

The IR and 'HNMR indicate that the complexes of Cu(Il ), Co(Il ) belong to three cyclical chelata,
complex of Cd(1l ) belongs to tetrahedard, but the compound of Pb(Il ) is lincar. The M(Il ) is on the
crystrallgraphic symmectry center.

The CV indicates that Fe(lll )J=Fe(ll ) and M(II ).——‘(Q) E,,, is fall and M(Il ) reducible is risc. Be-
causc of the effect of between M(I1 ) and Fe(ll )and chelate. The change of value M(I1 )===(0) E,,, arc
regularly occording to the charters of M(11) ,,.

Keywords: cyclic voltammetry ©  chelate nuclear magnetic resonance(NMR)

ferrocenccarboxylic acid



