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LRRANBRAERD, MERFEUHE
w4y Bl A —R 232 BRI H R ARk (L
HERET), FERE XIP-82(B) BEFRE
WQLFR R AT ERT) f1 LZ3-100 BRHGE
RU(EBRELERTEE. FTRZEBESRA
ARWHFEE (REBHMEDT) H8H

TRAEMKES, ARSI 5 4R
o
%85

kB (LH) MSEE&WHTES T
®IITFE 1o

B2l RANRERRIN

Table 1 Elementary analysis of the samples

Co% Ho, Nogp Cu9%
L& W of
Compound | Colour Ll Hip L% Eip L4 mip ey mip
Found Calcd Found Calcd Found Calcd Found Calcd
< B
LH Orangt—yellow 56.96 57.56 5.59 5.64 11.19 10,66
Cu;L,ClL | pegibrown | 41-11 41.13 4.12 4.31 7.99 7.99 18.26 18.14
£ 2 BRYHNEERE
Table 2 Spectra data o; the samples
d-d
o
C(ijl;ol?nd veos veos VCaN VN-H Veus VCu-N d-d band
(em™)
LH 1065 1492 3170
Cu,LzCl, 1050 1515 380 490 17240

BRI, 8 SRR BE/REE ) 101, 53
RIcEF, FEAMECE.FER.ZHAF5RE.
FE—BENBEFPSRE, XKPEEREERE
RERNENRE, BE&WE DMF (CHE
FREE BRI, ZiE T Frilen BERE BENX
2 3.80 (BRI~ - B - WA F ORBEMAE
AR FREY, CI7 BF5 cudl) BFH
HERSG, BRTILIEIELE 17240 cn™ (B 2)
HIA—ER BN, X EHGEEIES KR
& MR RIS B AL iR T (16000~18000
em™) H—H,

LHMEENRE (R2) RPERE & 9
o, B ERRY voms(1065cm™) 1 vn_n(3170
cm™) BUIRBHIEIE & ,i7E 1050 cm™ LHELT
=M ve-s BIFTE, XEBHTEEKPH—NH
—C=35 #FAENH —N=C— SHEHA&
FRES S5 FL o SR 1T JRUE T AR RS vean(1492¢m™)
HIRFIEME, ZERASEPHT Co—N 81K
B—HHEEWEHE C=NRZE,FH ve=n RF
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2EEARE), BE—FHE Ccu(l) B+5H
KRBT B— C=N—N=C—#iEKEX
KXFEEERER, RER ven EEB R
#H (1515cm™),  ToHBLEE 380 cm™ FQ 490
em™ GEAOIRICIESY BB T veuws T veuon BY
w7, ULLERARKRBEmME &£ @
PREFRER EEOERERT, Wik AT
Cu(Il), F&id B A~ E I B Bl AL A I8 5 S
EH IR & Y.

C,H,CHCH—C —CH,

i ,
N /N N

Cu Cu I

|
CH,— C —CHCHC,H,

SCH,

B & MR X &5 1 58 7 M ¥ 0 EPR
(o, U 34 3R ) Y RO BB B EESE o BTl
B &WIRMAEY 110 B. M, h@% Cu(ll) {L
HEUREE, BUWERAD Cudl) HTFZH#



EERGHEERAER. £#ZR T DMF BE&
RRE EPR E(E 1) b, I E R %,
3275 BIMHE I AM = 1 KT, 7
1575 B HE AM = 2 WEKTE, X5—
BRE B RERNNEFR S WE EPR X
ENERTINMERERBEEY,

g=2.051

{

£,
i €,
{
p——
/
150G l

1000G
—
1575G B2 Cu,L,Cl, gy DMF ;g 105K gt EPR il#
Fig. 2 EPR spectrum of Cu,L,Ci, at
[\ 105K in DMF
' RS E R Bk

B1 Cu,LCi EXRT DMF WAy EPR %3
Fig. 1 EPR spectrum of Cu,L,Cl, at room
temperature in DMF

ZENEIRLY EPR EE(E 2) EH g/=2.309
gL =2.061 AL, 7 g, WSHEAL
B, XREHT Cu(ll) REARMETF SR A
Cu B ARBISAIER, L g0 B4 MBI
HO R AT 43 BB ph oK (B T SRR AL N B FAICH
T IR TR A P4 R

Rk B RR S ENE R, XARA Y
W, 4 EREE A 2 B — Y
TEIVER o % 3 SHFUH T AR & Wi e 1]
R BIEMEIKEE, Ehe® A

TEEIRR M, FE e MR sy
RINBEIEE, ERAHMIES FHRBUKBRER
BT BeK B BV R A FEHE 5% B  MNUE
S, BB E—RAE 60—100 & 245 o X Fhik
BERENR RS, B PR, — M2 10—
10° Qom?, SRR b g — R4k , Tdk e 4 T
Vel AR o EESR, BRLMEFAKNSE
FE M, —%%, TCNQ (7,7, 8,8 -1U#
ENBE_FE R TTF (MRREER) S
AER, A OUR e e e B R A B B K
,}f&,lﬂlo

RAITY FAEAREERPEEEINES
%) Cul, ZBIFIVEIGE, HMERRTRRE
RREPBITHE XERE LT EEMEE

%3 EeDpMENHANRENHRE (Ppm)

Table 3 Minimum inhibition concentration (MIC) of the complex on some moulds
bacteria and yeasts (ppm)

: : S 1 IR BE mo Ol BRI ol
Strains of mould MIC Strains of bacteria MIC Strains of yeast Mic
EHE M RATE e B
Aspergillus niger 80050 Bacillus subtilis 100450 Saccharomyces cerevisiae 300450
s M AL R
Aspergillus flavus 450150 Escherichia coli 25050 Candida tropicalis 300150
Ll S &R S EBWEHRE
Clados;orium herbarum 350150 Staphylococcus aureus 30£50
- EASHRE
Trichoderma uiride 1504-50 Bac1lll;zhx:1:egtztrenum 200450
Penicilliom citrinum | S00+30
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BEEEAE R AN A hEE R KT RN
LRI S ¥ Cu,L,Cl, YE4BIGF,H—F
MHREXNERBERE LR TEEE”.
IH L % 0.1 1m0l /L KC1/BLM//0.1mol/
L vCl AR, B TRERBERLEM B
i, BREHGMREEERURAE L FEETE
R RRLR A i BT S B0 B e I &2/ , s fir
B RP BRI RE EMRdE. FAkE,7E0.1
mol/L KCl/Cu,L,Cl,-BLM//0.1mol/L KCl #
R, ERERNEEEERA MR T, Bk
RRUER R, BT R AR SN, B
FRRRERE, MY CuL,Cl, FHEMHHIR
BERREEHIN N S5MUL BiEEE  KiFe(CN),/
K,Fe(CN) A1 KI BRI B , e BE UIBA
BIEGR, 1-V RPN RERGERYE (B 3
) EXWIAREZE TCNQ &1 K N E
BT AR R B, W B R E
Cu,L,Cl, BN ERR GRS, EHRRME
B Kl BT R E LR E T EhiE

B —»—;— I+ e, TEKKR—FELE

ETHEMAEFEAVRFROR, &F
BB BRZEEINEY Cu.l,Cl, %{fﬁm]o

B_\'lltt,ﬁﬁ-ﬁ)\ﬁgEK4FC(CN)6/K3FC(CN)6//
Cu,L.Cl-BLM/ HiiR M BREIE 7R, ZERG R H
LrEReRET AR RNOBRRN(E5), H
HAA,, T AAces 53 B4 S ERIE BAAY
PRI,

EESMURE L, B TR DBRR S E WL,
BIEA—PBIR 7 = ft Cu,L,Cl, R Ay — 4
BRRA Cu(dl) BEA Cu(l), MAEBEAN R
L, BTSREMAFEFOI W FE MM, XE
Cu,L,Cl, RHIFEHRNEEERS 2 #ho FIREN
& KFe(CN)s/K;Fe(CN),/Cu,L,Cl,-BLM/
KI Bk amr, 24 Ar m RUE KA 5 M 4 #
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- S e AR R £ , B R E A, i P
SRR AL N
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Cu,L,Cl, RS, i T % B & Wi Rs s 3R, —
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B3 Cu,L,ClL ##H#rNEKELEE 0.1mol/L KCI
BRPHHBETRERE
Fig. 3 Cyclic voltammograms of BLM modified
by Ci,L,Cl, in 0.1 mol/L KCl separating ferri-
ferrocyanide on the inside and KI on the outside
Scane rate; 100mV /s, Scane range: #£200mV
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B4 Cu,L,Cl EHNEKMTE 0.1mol/L KCI
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Fig. 4 Cyeclic voltammogzrams of BLM modified by
Cu,L,Cl, in0.1mol/L KC! separating ferri-ferro-
cyanide on the inside and ascorbic acid on the
outside Scane rate; 100mV/s, Scane range: +200mV
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SYNTHESIS OF BI-COPPER (II) S-METHYL DITHIOCARBAZATE
SCHIFF BASE COMPLEX AND ITS ELECTRON TRANSFER
ACROSS BLM

Yu Baoyuan

(Department of Chemistry, Nanjing University, Nanjing, China)

Tai Zihou

(Coordination Chemistry Institute, Nanjing University, Nanjing, China)

Sun Bingyin

(Department of Biology, Nanjing University, Nanjing, China)

ABSTRACT

A bicopper (II) complex Cu,L,Cl, with S-methyldithiocarbazate ligand was
synthesized and characterized by various physical methods. It has been found
that the complex has an activity of inhibition against some moulds bacteria and
yeasts. Redox reactions on bilayer lipid membrane (BLM) modified by Cu,L,Cl,
was investigated by cyclic voltammetry method and the action of electron carrier

of this complex on BLM was reported.

Key words hydrazinecarbodithioic acid, Schiff bases, copper activity, cyclic
voltammetry, membrane, electrode reaction
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