w12 WO wm B & F F # Vol.12, No.9
1996 £ 9 B ACTA  PHYSICO-CHIMICA SINICA Sep., 1906

=EUE R Zn(11) BCE W E A BRERET BRI RO BT 3T

ARt BREL ATER KERW
(WFFXAFIEER, KM 300071 )

mE  fE pH s, & 25401 ¢, /=01 moldm " KNOs %4 T, M%7 =nkss
B (TPA) M PR M=ot Zo(ll) ROWPRAKOMERE. AR8y, EEans
5 Zn(ll) mfis HyO 4 F@EMBNEH T, Ml pRa % 78 £ 25401 €, I=01
mol-dm~3*NaClO, £#F, pH=6 ~ HERFEREPRESEN, 20 mmol-dm=%) &M
M, RS - TR ESE T ARAYMRLEREZBE (NA) ARG sh%EY, B9
TREGHMEE ARG SRR EERH b, RCHN 3325107 Hmoldm ™)' s~ @
%, ShYHFEHERHEE, SR Zn(ll) BaYds In(ll) B8 OH- BRgaEER
P, AR L R — SO0 SRR T AW LT .

ks  WREREARR B8, EEEH RN

&MARBP EEREE, MmMBRREFKERE CA, RIS CP, MUERMEE AP 5.
A A L Th SR UL B TRIE R P ORISR B TR AT SR T ANMERELSR, RN
LETH— T HEE U, i, ANEHTE&ASHOSRES ORI Rkt
TS, SRS Cu(ll) 5 Co(ll) BAWF HEHERMATE 2. b TRRPXWEE
BEFEARERHFRT L, BTN SDEF ST e ir 25E. £5%
1k, HATEAA Zn(l]) BoBE K RBRREnHERe 1L M Zn(ll) Ramir bR
BHRL TSRS ERTERTER ERTAYTEFRAENARMLEE L.

BrycRel, TEHRBATARE (CA) MEH PO, KA TFEERET Za(Il) B4, HE
B pR =750 ®iGE #ERAECHP—REEKITSERE TREN, HEXHmRN
REMEBSRELSBETFHERLTEAEER. Chin % B M ateef Co(ll) B4HH
s T kR 255 RO /K MR RAL AT it 7 T 9P 98, B AR IR AEALRC R, ke i —iEnE Rk 1L
Frf, HAMHERESHHF BRSNS HTIRN RIS, KA SO T T Hi

1 3cieEps
1.1 LS 5EN

P.E 240 JEEAHL  Nicolet 1TOSXET D416 (KBr EH, 400 ~ 4000 ecm™'),
Backman ¢ 71 & pH it, A EFSHE. UV-vis 160A K468 CHaCN A Cally T
RS SHTEE. NaClOy, KNOs, ZnS0,, =8 HEIE R Ee 5 4 4 brsliifiel, 270

1996-00- 19 W, 1996-05-20 dRENHE. BEA . HER.  *BEgaseEermmy.  *C SEl
i S g

H04



WS, SikneRE (TPA) @t 7 8/, mop.a30 ~ 131 ¢ (CARENR 130 ~ 132 T).
Sl A Tk K, B R AR
1.2 [Zn(TPA),](Cl0,),- 5H,0 fhek

# 10mmol (2,48 ) TPA B 5 100mol “¥CEEAR S, MK, terbnA 10mmol(3.71
2)Zn{Cl0; )y 6H 0, e, S8, Bk SR T, B8 L TaB R CaollagNsZn(ClOy ).
5H20, se#4rbr (HHEE, Eia%): C 42.30(42.31), H 3.38(4.02), N 12.63(13.26). £Li¥6
i (KBr A, cem™'), 3200 ~ 3600(0H), 1281(C—-N), 1643(C=N), 3059(Ar—H).
1.3 pH B{ri#z
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Fig.2 The experimental curve for
NA(Zmmol dm~?) hydrolysis at
pH=8.23, 25 v, /=0.1lmol.dm™*
NaCl0,

Fig.1 Titration curves for ligand
and complex
(a) 2Zmmol-dm—* of TPA-HCI,
(b) solution at lmmeol-dm=* of ZnS0,
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EHREE NA MoK B EER MR EREE K 400 nm , 8N 25201 °C, L
NaClO, HERNETFEE 1=0.1 mol-dm™, SriFM A= S PR R & (Tris) B, ik
BEH 20 mmol-dm ™, fEREERE Tris 5 Zn(1l) Z EEAAREEE 0. e RN
EWKRE R, NA MEEY 1.0 mmol-dm™, 2.0 mmol-dm™*, 3.0 mmol-dm™, B4
W% 0.5 mmol-dm™?, 1.0 mmol-dm™, 1.5 mmol-dm =, 38 2R SHEHE 10
W CHON (vfv). EUS SRR T AR S B WIEES A U R e BT
JEHE (A) ~pffE (0) fFEH S (0 20,999, H 2) sfdPdREfTAH, BRIFERE. FFRist
R TR 5 400 o 1O A PR TS 4 AL R A R — R B SRS b, ((mol-dm =) "1™l
LRETE MG ARE pH BT E MR LR (% 1)
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KR -MEHELNER, CTHRMREARNE (CA) DR mmER (pKa= 7.50)) +448
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DGR, WAL A S A 5, B pKa REMAGH A, B, RA1HE
AL 47T A 2 4 0 R LT 4.

#* | FEMENMHEEXRORTHALRE

Tahble 1 The extinction coefficient £ of 4-nitropheny! at different pH
(Tris buffer, 10 % CH3CN{v/v), (.1mol-dm—2 NaCiQy4, 25 1)

pH £ pH £

6.20 3044 T 16185
6.61 4453 8.23 17901
7.00 8598 8.63 18371
7.40 12834 9.04 19222

2.2 BR4¥H NA BHEtKET.
S AR 45 R O TR RO TEAR 20, B AR A 61
d[NA] _ d[NP]
T A At
o, [NP] REKBSHMBLLMEKLE, K (NPl=L.dA, W
v= 2 dA/dt= (kxp -+ kop-[OH]+ ) - [NA]

EXh o HREWHEE, e ARGHOMCKREREE  koy- HB b ey fidk AR
EEWY. Bk, v DR ESRERSE, o WEEAKE [NA] Ry LARER
MEAWA MR EFERTRE ke #. RREERE 2 flH 3.
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Fig.3 Second-order rate constants(knp
[x107*(mol-dm~?)""s"']) of NA
hydrolysis as a function of pH with
the Zn(11)-TPA complex
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MR 3 PMEARTTLIE H,  TPA &
n(1l) BA AL B MA B knpe B

pH &S FiBBI8 sigmoidall! dizs (1 3) w9, RE(LEEAHRAYS)H Y RE RN
BTGNS 78 pH 2430 8.2 BMBSHF & () pKa ~ 8.2), XA N LB R
AR —F (pKa ~ 7.8, pH I E®RE). 4 pH &7 9 £48, b TRAeHPEIAILF
£WMEH, TR EERIED T RAHE, e kv BF 0.033(moldm )" heTh X
—A R BRE WA N FRA SN RERENBE [ (NHa)sColloH, 25 ¢, pH=9.3,
kenp=1.5x10"" {mol-dm™3)"".s~"], 3} FLAI 38 & 47 ) K SR LI o A b e s 1) (o
Znl _[12)aneN-OH, 25 ¢, pH=9.3, knp= 3.6x10~2 {mol-dm=3) .57},

& 2 TPA &9 Zn(ll) LSt fiit NA BABR B REAEEY
Table 2 Second-order rate constant kyp({mol-dm~%)=".s7") for hydrolysis of
MNA by complex Zn(11) with TPA at 25 €, I=0.1 mol-dm~* NaClO,

pH ks pH kxp

6.20 1.42x107° 780 50510 "
6.6 L.45x10~" 8,23 1.70%107¢
7.01 1.93x10™7 863 321 =107
7.40 2.68x107" 9,04 3321077

#AEMIMAFHTHREFIIEN, £ TPA § Zn(ll) ReHP, 5 In(ll) RAHKS T
27 Zo(ll) iELEEEBRBLFEF, ER T HAT SRR N FELH Zn(ll)---OH™. E
R E SRR Y BB I T A B A MK AY H 4.
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A Zinc(ll) Complex of Tripyridylamine(TPA) as a Model for Carbonic Anhydrase

Kou Fuping Lin Huakuan  Zhu Shourong  Chen Yun-Ti
(Department of Nankai University, Tianjing 300071)

Abstract The protonation constant of TPPA and, in its 1:2 (Zn(11}:L) complex, the de-
protonation constant of Hz2O coordinated to Zn{I1) have been determined by pll titration
at 25+0.1 °C, I=0.1 mol-dm™ KNOQO3. They are 4.29 and 7.8, respectively. It is worthy
to be noted that the HyO bound to Zn(ll) could deprotonate easily near physiology pll.
A kinetic study of 4-nitrophenyl acetate(NA) hydrolysis by Zn(l1}{TPA)2-1:0 complex
in 10 % (v/v) CHaCN at 2540.1 °C,  [1=0.1 mol-dm~" NaClQ, , and pH range 6 ~ 9{20
mmol-dm =" Tris buffer), has been carried out. The maximum value of second-order rate
constant. k((mol-dm=*)~! .s7") obtained is 3.32x 1072, Thus, our present model study
shows that, like the Zn(l1}-enzymes, the Zn{l1)-bound OH~ in complex can act as a good
nucleophile agent 1o the carbonyl carbons, the Zn(11) complex of TPA is a good model for

carbonic anhyvdrase,
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