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MENTRSEEENEEN o-KER O HEFER., 2GR, SER. WEY
Eo-HMERTH) W (1) RadE25, 00,1, 365,020,1845,0£0.1°C, u-
0. 16mel LY KNO, kR 0% (V/VIms0 % (V/ MM zm-5 s B s m.
HpH M METERAENAENFHARES, SDENAEE-ENcrH
REERAWERSEHNGNAEE ST SERTRENLR, BRTRFHAR.

FpH@ g Ak ZIE it s BdhRkR IEREXREARAZRHA I VY,
AEFERARNCRATAYRER RN THELERNER Y, EH X 7 SRaRm
RO Srh do Bk M E BT RE. ER TR AN FL R PhAN S 3k R N R L B OOR .

BFEERRE Mt eEBns, HafhERkbae® FiSENMEE 2R 28
HEFEHIF 4 Nernst 255,

E:E'I“+-§§1na=,ﬁ."l“+%;lnw (1)
b v hHIEEARY, /A KNO, fFplHEl T RECLRE ¥ (5%, #C1LRTRER
E=(Eygp)’ +}:—§lnc (2)
RT
Hrp (Eygp)’ = Epgg + plny

k3 Eygp By FhR#R lon-Selective Electrode, il it da fir (oM MEDTT M iz A W TRyl
K.
REadmmBERY Kea x0T
Cul* 4+ L= =2 CuL*  Kguy, =[CuL*]/[Cu?*J[L"]
IgKou, FTEETHARMR, FHRAXMGIRMMES SR ICME5 .

¥t = [Cult
lgKguy, =p[Cu®"]+ 15'1"'15['[,-]5(1 [C:H%.‘EG?IT]' (3)

1088467 /I 50 GBI, 1980453 7116 MO E 40 WK, a3 8 1087457 4 72 0 50 T 7 00 N926 ) I I D2 4 4t 4 il
WA, '
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(3)RA[Cu® ], fIfL ], o NFm Rl FmE AR ARG R, 3L b p[Cu**] = = 1g[Cut*],
e A

[H*] [H*T

i =1*—K1" +K]_K¢ (4)

(OHRFM K, MK pRRrEERORENEEH R .
Ky = Kggoy=[H*I[HL*]}/[H,L*] (5
Ky = Kgyyy = [H"J[L7]/[HL*] (6)

Ml K, K, pLCu?* IR MBI M) pH ERAA R34 BIFRE 18K cur, 16,

% % W

1. (EEfikAH  PXS-215BUm TG, WEEESL0.001pX, L¥died#) & 7 pCu-1
B FEE R, M 107 ~10""mol. L71Cu®*, 231 RIBAAE., Wik R Kb
. SOIMEREEZLEERESS. ol ERERE. BEM. BRERE RHFHE
HEEIE, FERETHEMRH, SAREY AR, R REERS RS, WX
FHBEF EDTAZ: b, 30 % B50% (V/VO LBk i MR L 18 Fokfn o or ol 6 2 LAVAL .
2, RfFFE EEELROEEEE L EGE I AEEMNE, X8 Te
BL6 ], MERAHHBERY gFe.,, ARTEROEN. HBRATRR 10.00m10,01mol
L= @y 4ifi 0 C 10D 3 -0l 120 . 00010 01mol L™ Fydnh 8% B0 I il (IR IRME I i & KNO,
¥3%50.16mol L™ FEGRKELEF . o BIE A FEREmE, Sal RUHEHR
k. BRAH, SRR ARUREEREARO. Imol L fhdRiE Rk M, [ I A pX
TA0 pH i akiFARE Ay pLCu™ TR pH {4, R{EIMH BTN EZE-KRAEHS KB
RER .

& R Mo ®

KRMAREREAPRAHEMNPOHEREE pX, fopK,, BER 5 WADE 44
AR B lgKcuy, (HELR lgKour, AR pK MANHXRE A H LA TR
1. F2ATEAEED o-BERMREE—-ITHMTFERHRHEE . 23 HEKFHE H Cu
(IH-EEMRAhmth hEe .

1, HEHHMEXE  H 1 RREIBC, p=0,16mol L'KNO, MHFE LA M HI(IHE
AiptEkd, 30% R50% LB -ARAEN G HBER Y ek oo (58 MR R I
ZEHEREARBRR, RHERNLHBTIIRELHEXAR,

lgKou, =0.4684pK, + 3,654

1gKour, =0.4308pK, +4.519

lgKguy, =0.4744pK, + 4.303
HHERE-BEoWiTRL.

ME 1R, EFRAEEHZHE-KBEEENPEAHRAEREMHETNG L AE,
lgKou, (ki) <lgKeup, (30X ZE <lgKouy (S0NZMD , XEEREH TRMNGT % B
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2 FEBRERPANZAMNHARETRELS CulDHESHHBELY
Table 1 Dissociation constants of aminoacide and slability constants of coordination
compounds of aminoacida with Cu¢I) in water and mixed solvenis
(p=p, 16mol L-! KNO,)

/K Solvent Ligand No, pK, pk, logKcup

.
(logKpuy, ~pKE,)

p-Fluorophenylalanine 2. 441 9,038 T84T

1
Berine 2 2,410 9,232 7,001
208.2 walter Valine 3 2462 9.721 8181 0. 9958
Alanine i 2,541 9,930 8,290
a-Amino-ige-butyric b5 2,660 10,250 8,416
aoid
p-Fluorophenylalanine 1 2,488 B,BZ6  T,TGD
Berine 2 2,380 8,001 7.8038
308.2 water Valine 3 2,601 9,473 8,082 [ 113
Alanine 4 2,522 9,680 8,108
a-Amino-iso-butyric 5 2.560 9.072  8.316 b
acid
p-Fluorophenylalanine 1 2,633  B,B5Z  T,.6T4
Serine 2 2,371 R B0E  T.B18
318,2 waler Valine 8 5,491 §.261 V.t 0, vaed
Alanine 4 &,500 0,442 8 10
e-Amino-igo-butyric s 2,610 8,731 4231
acid
p-Flvazaphe ylalanine 1 I.808 B.801 8,312
atkand Eerine 2 2,811 B, 052 8,370
308, ~rwaler Falitte 3 2,908 B 440 8608 0, 63981
A Alanine & 2,835 9.628 8 663
auH(?J a-Amino-iso-butyric B 2.973 8,859  g§.808
acid
p-Fluorophenylalaning 1 2,728  B.5T4  8.434
ethanol Berine 2 2,833 8,763 8 GGG
208,27 ~water Valine 8 8,083 9,218 8,799 0,004T
Alanine 4 3,040 9,302 B B42
50% (;) a-Amino-ige-butyric B 3,160  9.78d 8,024
acid

BT MRBEHBATIR D, M Co™ EFHEREELEMNRE, MTAFT Cu® TN
EMEREED.
EZE-KBARNhMES pH B FEE, HEXRGETEME BRI7TIM8], X B
R IE R
30% ZEI-7k, pH(EEIE) = pH(LHD - 0.08
50% Z.BE-7kH: pH(EIE) = pH(EM) - 0.20
B 2 #R7E25°C.35°C R45°CH #=0,16mol L' KNO, 7 ifpifirh b M (IR
&4t 15K, SR pK, ZRIMREHAMBRR, HEMERRRN,
25C  1gKgoun =0.4564pK, +3.748
35°C  1gKguy, =0.4684pK, +3.654
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%2 HEREXEEAPORTFEENRDESNE

Table @ Thermodynamical parameters of protonation of aminoacids
(p=0,16mol L=t KNO,»

/K Ligand P, pi, AGe/kJ.mol™! AHe/kJ.mol ! ASe/J.K t.mol™!

p-Fluoroplenylalanine 2 441 5,038 = 51,60 — 44,08 26,22
Berine 2,410 9,232 - 52, TD = 39,06 45,74
288,2 Valane 2,462 §.721 - 56,50 - 42,70 42 692
Alanine 2,841 9,830 - 56,70 - 44,50 40,91
a-Amino-iso-butyric 2,560 10,260 - 58 B2 - 47,26 3T.T6

acid
p-Flurophenylalanine 2, 483 8, B35 - 5208 - 44,08 25 06
Serine 2,880 8,001 -53.11 = 30,06 45,59
308,32 Valane 2,501 9,473 - 65,88 —42.T0 42,76
Alanine 2,522 9,BED - 57,12 —- 44,50 40,85
a-Amino-iso-butyrie 2,560 o, aT2 - 58,83 = 47,26 37.54

acid
p-Flurophenylalanine 2,583  8.552 - 52,10 =44, 08 25.20
Berine 2,371 B, 803 - 53,82 = 39,06 45 76
3182 Valane 2491 9,261 - b6, 36 -42. 70 4z a2
Alanine 2,502 B, 42 - §7,B1 - 44 50 4D, BE
a—ﬂmggﬂ-iau—hut}’ric 2,510 9.731 - 50,28 = AT 26 §T.5T

ac

;3 Oul D EEMESHNANESN

Tahle 3 Therm ydynamical parameters of Cu( ] )-aminoacid coordination
compounds (g=0,16mol.L"" KNO,»

/K Ligand MNo. logKpoug, J:"':}.1?;"-' SkJomol™ ARG, ASGL
2 JkJamol-t ;J.K"E:IL
p-Fluorophenylalanine 1 T, E4T - 44 80 -15.71 97,55
Serine 2 7,981 - 45,68 - 18,72 100,50
298 .2 Valine g 8,181 = 46,71 - 16,72 100,87
Alanine 4 8,200 - 47,33 - 1747 101,48
a-Amino-igo-bulyric ] 8,416 =48, 06 =17.72 101,71
acid
p-Flurophenylalanine i 7.760 - 45,70 =15,71 97,60
Berine 2 T.003 =46, 64 =15,72 100,32
8082 Valina g 8,082 =47 .66 - 16,72 100,48
Alanine [l 8108 - 48,38 = 17,07 101,58
a-Amino-iso-bulyric 5 B.316 - 48,07 =17.72 101,72
acid
p-Flurephenylalanine 1 T.674 - 46,76 -16.71 47,55
Berine 2 T.818 = 47,63 ~15,72 100,28
318,32 Valine 3 7.987 -48.72 - 16,72 100,56
Alanine 4 &,102 - 48,36 -17.07 101,48
u-ﬁan;ii.sa-iuuhutyrl.c & 8 221 = 50,09 =-17,72 101,73
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Fig.1 Linear free energy relationships - Fig.2 Linear free cnorgy relationships
in mixed solvents in water
- A-—water o Ly
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O—50% ethanol solution &—y5*C

45°C  igou, =0.4570pK, +3.770
FARwm o BFFH .

M ST Codll) REAIRAMEL 09 B & 8 B, XSCRRR M ICR R fk
BEHSERL G, Fmfrasthn bR, &3 RURAWH ACT, 11 /) F -44k]
mol™, HPJCM{EEA, ForRa R LLRRESR, AR EHR, RARARE A,
ASg {EXIE, RUBEMAFTRES REMIER.

2. BRMEMXR - M2 Mk MRBWETN Co(ID-HERBA WM ERRAAL, 5
KN mE TS AHL ZRFERKERXR ™,

AH%y, =0.2246AHE-6,217  r=0.0986
M HHUGEKSEMERMEA D ZAFERRER XA, LERERNHFARNIE, X
Rl TRARERT o BT ERRERLE S HEM B TR, MR AL s AHS,
Mk /hREFENMETHA AL HBLNF—5, BRERKEXR, KEAMRDEHLYE
BERK, MAELFHWIEHERS, RAWHERREERBRERHTR.

3. BMEMXR 2 Fok 8 AYMIRE AT 925°CHHEE A d ik RN AST,, S R
FHiASE ZRBFERREXRR

, ASfy = -0.1020A57+108.1 7= -0.9461
RABHRERXRER MR A WAEWMTIERLMRE. £ r {E005-0.95, &W
MR T AS {f { o h AR AS = (AH - AG) /T, 1 AS iR h AG 1 AH iy
REZRFTRE b AH GUEHEEARBENS, REEX, EEXE H K. M #3IPR
iy AH [H 5 AG f—/bissts, {B1EF 2 shidtkay AH (EH) 5 AG fA# 6, &k #
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STUDY ON THE LINEAR FREE ENERGY RELATIONSHIPS,
LINEAR ENTHALPY RELATIONSHIPS AND LINEAR
ENTROPY RELATIONSHIPS OF Cu(Il} - —-AMINCAUID
COORDINATION COMPOUNZS IN THE MIXED SOLVENT
USING CGPPER [ON-SELECITIVE ELECTRODE

(hen Ziyuan® Shen Zhenwen Huang Sifan He Shifang

(Vepariment of Chemisiry, Shanghai Normal Universily, Shanghai)

ABSTRACT

The stability constants of coordination compounds formed from some a-amino
acida{aA) DL-P-Fluore phenylalanine, DL-Serine, DL-Valine, DL-Alanine and a-
amino-isobutyric acid with Cu(][) were measured by Ion-Selective Electrode at 254

0.1, 35+0.1 and 4540.1°C in water, 30% ethanol and 50% ethanol solution in
the presence of (,16molsdm=* KNO;, The order of stability of the Cu(]])-aA

coordination compounds is in 50% ethanol solution™>in 30% ethanol solution™in water

at 35+0.1C,
Linear relationships not only existed between the stability of Cu([])-al coordi-

nation compouds and the base strength of ligands but also existed between the form-
ation enthalpy of coordination compounds and the protonation enthalpy of the ligands,
and between the formation entropy of coordination compounds and the protonation
entropy of the ligands as well,

25—45C AHYL =0.2246AH2-8.217 r=0.0086

25C ASHL =—0.1920A8T+109.1 r=-0.9461
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