{tZ:23% ACTA CHIMICA SINICA
19868, 44, 1005~1010

L-AHE -t =rxiR&Ys
pH BB LA
ST Ul

(EEREHER, 1)

AWET I-HE % B CudID), Zn(ID), Fe(Il), Mn(II), Ca(II), Mg(ID), Ni(ID),
CidD M- R =mRawE pH Bk, BRAEEEER o B MINIQUAD f ESTA it
BENEFLHEN. EEMEPHETRERESDNTRE, ANETEEEAGETGRE R 7L
0.1,°C ET3#E N 150 mmol - dm~—*NaCl) WA EH ., SRFAEEE S Ca-Thr-His BES
eSS CoHis); AHEENESY, EHFEEF THEELE PREXEE SRS, &
REEBTLEERISRESE, EATENERF T ITEXSEES 5, AT Cd-Thr-His
th#rh, Cd-Thr-His e 1:2 BA T TR ESYHALRAT BEREEYE, XTRERT AR
fRB, BX—AE/FFH—~FUES,

AYBEAFENEMEMLFSRTENENEHAERFIERNEHESY, E2R
FTEREBMEELYIERNIBPRER I EZHEHSS,

ERBTEAYRARLTEMEYRALAMEZESREREAFERRT. £RH
FHESFRALRE AR, BRPSRANT BT ERENE TR HEEELR Perrin
FHM®, BERBERERTHENNEZRNAHEZHETREAYRENENAHHR, LK
REEBHEA T BRI,

HER(Thr) 5H. GNREAYYEH LT, BERLESBARTE. EWRTZ
Wk, S THEEETSSWAXM RS, IRRNFARTHEARAEGLTE
BAER ZTH=TEAY..

Bjerrum KA REH n TERBHRENRBER Y. EREBTHRNEEY, FFRER
RERHEOLASHESE. S TEnREWSERER, ERELEINT. SHAAEHTENT
HEFHLBMEET SRR, B0 &4 YRS BeERRER/N ZRITHEHLE
B EANATEBESERESYERNBERNESYREEH M ERERR &4 T
EAETHAGE, AXRETHRERTENSETRESYWHPI LR,

5% L
R AR, T-HERMNENL, HEM SR EEEYET R, K-
ZEEH R, CEYETRSPIRBIEERAE. NaOH ¥4 BaCly Bk 5N F AT H1.
MA—E & NaCl DI RpER EIBP B THRE, WEASE_PFREHRE. BNk

WA TR SR ERE A AR AY RS, KIEFRARRELT SRS, 38 KONS % =4
1985 4£ 5 1 13 Bk,
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BET. £4&BHBBMA—E R HCLA NaOl, LB ILKBMER —SHBETRE. KE
PR ATR™, SR hi W i Rk A Gran Plot i e ¥l 2™,

{058 J%57 B4y Russell pH Litd. SW 757 ZU3% 35 datk, 2 1k iRk Russell pH Lid.
CR RV AN AL H H R iR, e B 65 ) PXS-215 B FHEH (LEE AN, B
PRBEEENO0.1mV, I 3mL ZRMLUBRAREE, EARKA T T,

BIRITARE BRGIFEEESRRBEABAEE, FIH MAGEC i IR B
BEAT Y.

BAHERTE ZUEAYKRED, BUKNCERMEMEERTRRAMEKENU R
1:1, 2:1, 8:1 41 & RFWEE LR NG, EZTEASY PR 1:1:1, 2:1:1, 1:2:1,
2:2:1 M 3: 11 ERE K., SRBRBERMHEIELE 6~20mmol.dm™2 2 6], BN 5~
40mmol-dm=3, 147 iH E ¥ H MINIQUADY H- &8 F7E HONEYWELL DPS-8 &
Bl AL,

AAMAERE, IREFBESHLEHREERZAFER, HRRBIE, 2NHRETT
AN, BREE ERERMOEERNTTUED, E—MERPSIAZER L ARFEENE
ETH, REREWABHR, Hik, REVLITH, FERERSET BRBET=E4SHEEE
W EREAE. A ESTA BF THAERMCEETRRAYHTEREUREN
Fiti A R FEE 710 R G 7 A I % B o2 B T Y 437 L

R 5 ®

HEARMFETHARBURESEGMERILEZTRAVREH HnE 1,
1 FEABRRTAANHR-ARAYREEH

B FE3740.1°C I=150 mmol-dm-3 NaCl

& EN »q T 1g Bpar PRk % BEY I EREF SeH A
10 1 8.422 0.011 &
Thr-H 10 3 10,632 0.013 5.796x10 0.011 190
21 0 3.310 0.076 -
Thr-Mg-H 31 o 5 363 0.075 7.070x 10 0.006 127
2 1 =1 —5.859 0.036 _
Thr-Ca-H 51 0 o 045 0,072 8.768 X 10~ 0.008 140
11 1 11.252 0.044
Thr-Cu-H 11 -1 2.892 0.084 6.489 X 106 0.016 182
21 0 13.871 0.077
11 0 4,523 0.017
11 1 10.134 0.033 %
Thr-Zn-H 11 -1 2008 0 093 1.273%10 0.006 243
2 1 ] 7.890 0.029
110 2.340 0.029
Thr-Mn-H 111 9.916 0.064 9.697 X 107 0.004 200
21 0 4.936 0.018
11 1 12.443 0.040 .
Thr-Fe?*~H 11 & 15 104 0040 9.959 x 107 0.006 124
. 11 0 4.918 0.012 "
Thr-Ni-H 51 0 9 087 0,012 1.910x 10 0.006 341
11 0 3.535 0.028
11 1 10.471 0.057 "
Thr-Cd-H 11 s 13,153 0 039 1.143x10 0.005 344
21 5.919 0.025

R fpge= M, L H,1/[MI#[U)e[B]", M H&BET, L LB, L ART. IR HiE, NRXEEBEET,
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Martin & 8 -2 BB =Tk Z P 7 Cu-Thr+OH H1 Cu-Thr. (OH);U3 AT fi
Wil T i 77, B EAT Cu-Thr (OH)7, 35 Berthon &R E—HK™, A
AP E Cu-Thr-H* JFH &Y, X0 Petbit £ 7E% pH 35 B B 9 v B % 8 PRk 2™,

B-FER_TEAYERRS, Williams™ & K H R BT Zn(Thr); MFE, BET
fEHBFUEE., BARE Zo(Thr), - (OH)™ BERE 44, 5 Berthon f45 5 1wy 4,

HARMMBERTSHRM—EERAFE., REGHHRERIRBEPEET
BAL O, (R LR M 7 BT S0 B, I TR B E BT S Wm b, MR T
E4yRElE ROEEERER" AFERA—-FISETENRELEREY, FEAR
ESYHABREMBIMRENE. BRFERVCRENFHEELAE. BFREELBS
PH T, BELRTHREEZEARET A2 5®A,

HEAR. AERSETHETE=ZTEAYNERIITE 2. HP Bur—=[LXMH,]/
[L1?[XJ¢[M]TH]®, Ho LE—mAdk, X 8 —mAk,

£2 FEBRZARAWNREYK

3740.1°C I==150mmol-dm~3 NaCl

#® ES p g r s 1g Bogrs iR BEEHFM EHF SLIE
111 o0 17.370 0.185
Thr-HisCu-H {1 1 1 1 22.099 0.089 4.360%10-6 0.023 187
111 -1 7.768 0.142
111 o0 10.696 0.050 326
Thr-HisZn-H |1 1 1 —1 1.832 0.040 4.628 X106 0.010
121 o0 14.661 0.090
Thr-His-Fe*H |1 1 1 —1 3.446 0.162 3.762x10-6 0.011 176
Thr-His-Ni-H [+ 1 ] 9 12.90¢ o-032 2.942 %1076 0.006 201
. 111 0 13.024 0.031 s
Thr-Eis0a-H | 119 13-024 9-051 4.624X 10 0.038 265

BT Thr-His-Cu £BRESYEAGLBE P ERENEREYE, Y5IERPHEEN
. Williams 24~ ¢ 455% T Ou+Thr-His i Cu-Thr-His-H* B RSEE &Y R EE. 4
TAEMEREN, BRTXXER SIS Cu-Thr«His-OH™ W7, X5 Berthon Hj Martin
BB R B,

% Thr-His-Zn kR, A0 ML EEIY Gergely™ AR, 77 #F Zn-Thr-
(His)s B24Y. Reddy" TS LA HAERERE AU Y EE T Cul,X il CulX,
REEAY WAL, R EEEHE pH £ T ARELIRENWEFE, 7 Thr-His-Zn
$kF P, Zn-ThreHis e 84& Zn(His), WREHZE2, Gengely S BEHENHAAR
HMRESHEARBREESBREARNKETEML. RITVAZEERNEX A EH Lowis IRk iy
PRHBEREREREAVREEN—AMEERNE, £3PENEREAY Zn-Ala-His 2
W Zn-Thr-His faE B4, 5 Zn(His), L, W AREREMREHEHNHE. &
HTHERPEEEZTHEARVIEERERY Lewis BRI IR,

HEAK AEARE _HE B .EBEUEARERRAYNREE B MRILIRE., HER-
AAR-FERESYNSRBEEELZE4TTHUR. £ g X HEEES Y W 840 #
¥, dlg K EREAYE K L RAVRENHWEE, FET MLREMX 582/ R
R RS AR A EE RS, ST, 8T S, BEEA YA RIAS T, 5 Thr-His-Cd
XA R B AR AL 5 ENEERE-A Y Od(His)a HILE, fa e ¥ BB X=X S,
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%3 Thr-His-M>* f Ala-His-M** =7 B A H k&

1% EA » g r s 1g Bogrs & ES r g r s 1g Brore
111 o 17.370 ‘ 111 o 16.879
Thr-His-Cu-H 1171 -1 7.768 Ala-His-Cu-H 111 -1 6.043
1131 1 221009
. 111 o 12.772
111 0 10.696 Ala-His-Zn-H 1171 -1 2.975
Thr-His-Zn-H 111 -1 1.882
. 111 o0 12.600
121 0 14,661 Ala-His-Ni-H 2110 12.600
o 111 o0 12.004
Thr-His-Ni-H ‘ . 111 o 8.165
111 1 19,255 Ala-His-Cd-H 111 8 _Saes
. 111 0 13.024
Thr-His-Cd-H 111 2 98.169
4 AHARBREREAYHBEE
& ES 7 lg Bioto 1g Bavto 1g Brito gX 4dig K
Thr-Cu *7 789 13.871
- IS 1.8 17.370 1.685 ~0.219
Thr-Zn 4.503 7.890 .
His Zn §6.336 11.599 10.696 0.952 —0.163
Thr-Ni 4.918 9.087 .
His-Ni 8.315 14.860 12.904 0.931 —0.529
Thr-Cd 3.535 5.919 e
A o oo 13.024 5.955 4.099

* From Ref. [7] § From Chem. Rev., 1974, 74, 471.

W RE B TRATE KA, EEBRREAYN, FAEBMEN N, L AERSH
AN Z WA, YR, X— BT FTEERES YRS,

HEAR AERSAASBEBTHRYERER S, FEUBTERR pH B 407 15500
B 1~4,

Thr-His-Cu {k o, BiE pH BT 5, BT BRALE T2 DU B KT 28 B,

Zn**—~ Zn-Hig-H?**, Zn.Thr*— Zn.His*->Zn-Thr -His, Zn (Hig),-H*
—~ Zn(His)s~> Zn+Thr+ (His); — Zn-Thr-His-OH"

7 DH 6~ Fi [ P, 7 0 ARV 4 38 R A9 Zn - Thr- (Hlis)7,

100 160L
80 80
ey ~ 60
g o 9
% >
© 40 S 40
20 20
208 4 5 6 7 8 9 10 11 12 3 d b 6 7 5 9 1011
»H ' pll
B 1 Thr-His-Co (R RENALE T 45040 B 2 Thr-His-Zn RREME FHHE
1—Cu?*y 2—Cu-Thr-H2*; 2—Cu.His-H?*; 1—%n?*; 2—Zn-His -H?*; 3~—Zn-His*;
4—Cu-Hig - Thr - H*; 5—Cu(His)g - HYs 4—7n(His)y-H*; 5—Zn. Thr- His;
6—Cu(Thr)e; 7-—Cu-Thr-His; 8—Cu (His)e; 6—2Zn (His) g3 7—%n - Thr - (His)3;
9—Cu-Thr-His-OH™ 8—ZnThr-His-OH™; 9—Zn - Thr*
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o0

80
§ 50t
Z 40r
20
2 3 4
8 Thr-His-Ni fh REAI B F o E 4 Thr-His-Cd AR EFHHE
1—Ni?*; 2—Nij.Thr*; 3—Ni-Thr-His.H+; 1—Ca2+y 2—Cd-Thr-His-H3*; 8—Cd-Thrt;

4—Ni-Thr-His; 5—Ni(His)s 4—0d (Thr)g; 5—Cd.Thr. His-H-

7 Thr-His-Cu fk &5, pH N 3~7 EE B E + ¥ E bl Cu. (His)s-H* H Cu-Thr-
His- H* PR T RREA WAL, Bi# pH I8, XERAWIFHAK, Ou-Thr-His It
TARZ BN FEREMBT. £ PH A T7.48, Cu-(His),-H* 554 & 654%, Cu-Thr-His
40%, Cu(His); 5.5%. 5 Williams £ 31" B RF].

MEMBETHAETTUES, EEHpH FHETERETESERTHFEERES A
B, @i Cd* BF RBEUWERKRAEBTHFE. N ZBUDPEREAYEE. " BT
WEBKYRPHEREY&—F, T Zo®* FEEDFABYRLETHEE. XYERTEE
EAHRBEIERBRTERERFE. BAPTHENREAYREENETES TESEYERNKNE
MR, A RNREETFESSRANENETHES TNERES L™,

2 A R P ERL Bl 2 & BB TR,
2 £ x ™
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Study on Binary and Ternary Complexes of L-Threonine
by Potentiometric Titration

Xu Xi-Liang Huang Zhong-Xian®
(Department of Chemistry, Fudan University, Shanghat)

Abstract

A potentiomelric study on binary and ternary complexes of L-threonine with
Cu(Il), Zn(II), Fe(II), Mn(II), Ca(II), Mg(II), Ni(II) and Cd(IT) has been reported.
Applying the computer program MINIQUAT and ESTA to the titration data the best
chemical species models have been chosen in each systems and stability constants af
physiological conditions (874 1°C and ionic strength I =150 mmol-dm~2NaCl) have also
been determined. The results indicate that in the copper complexes the Cu-Thr-His
mixed ligand complex is an important species comparable to Cu(His), complex. It might
be necessary to re-estimate the distribution between these copper complexes in the
blood plasma simulation. Though the I-threonine could be regarded as tridentate
ligand there is no evidence supportting the argument that the hydroxyl group of
threonine takes part in the binding of the metal ions. However ternary complex Cd-
Thr-His shows remarkable stability comparing with its 1:2 parent complexes in Cd-
Thr.His system., It might imply different coordination situation but it still remains to
be proved.
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