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SR THYUAREEN-(2- BZE)-N-(2- BEFR). —ZH =M (HL), @2 T X447 IR # 'H NMR
ETFBMTTRIE pH BAIME, 7 25£0.1C, 1=0. 10(KNO:) X4 T, W& THRIAN R FLERUR
RS Cu(l) M Zn MEBER B FEE AT TREAS S BE FHRAESR, B8 TREBSENKNER
BB HNEE, EpH=7.0~9.0 WEN, X TR AWM ER B Z MBS (NA) KBS 2,85
T NABOKBHEAYEAERSER L AR XU, uDESRANEENREERM, AREURERS Y, K
WBEEK pKafHY 4.79,% NA BOKBREER FRAEMKE; T Zn MU T US55 REN = 28, —4
BMEEM—NEAKSFRALERERUREY, RARBENALN pKa 251K 5:99 7 9. 17, #£ 44 NA S
KRB, FE Zn (D) - OH BB EW AR, BRFNALNE,pH X 9.0 8, k T35 8.50 x 102
mol™' + L s,

XRA: Zn (RS Cu(EEH L HE [ $0L ]

H¥EE: 0614. 12

ERKBBELYERTEEEEA AERPOKRSHN Zn ORMEH, ERLEYK
LR, KO T EEALH F I BURARAN AR Y. SBRMET AR (CA) 1% o o O B A K
AR Zn (D~ OH FGAMEBERR ARG 12 (AP) FRIBEMNLERBE, KM IE R
EEEZREMMUTR LI Zn (D) - OAr bR A BB FHIXF ) Kimura 343 BB E M)
WHNAXF ARG Zn DES YRR EH LR S YERLEYKBREE Zn D) -OH A
BMEENDFREM, BRXEHEEEHRIFH=fAEMIE, X 68 REGTIRRSE,
RIMNEMAIEHBLERNEERE N, N- = -(2- BEF¥E)- FoK5 Zn OF FRAFT
ABRHEE WM HERB ZME (NA)KBER. XA R TAMBEEARS NS
AR N-(2- BZE)-N-(2- BEFE)- ZZH=K, BIHRTS Zon A Cu DR LM,
FRAE T pH WHEE AR FRZRN WS FRE S WAL NA BKB3 DTN,

1 3£ %

1.1 A F{ER
Zn(NOs): M Cu(NOs). ARG 4, KIEBIE BRI A BEFRE . KNO; B Hial, 2K EL
An 32 4 NaBH., NaOH, Na,SOs, Na.COs, CHCL, 57K Z. BE , b B8 , K A RE & 0474, Rp K Z
MESRANPE_PR_ZEHE—SRK, KGBLERERBLEE,N-2- BZEEE -N'-2-
o H 58 :2000-01-21, 4 #52# B #3: 2000-03-17,
BR AR EEE VBT B (No. 29773041),
* BIRBERA
e AR, B.28 % LG R FE LTS,



+ 746 ¢ E ¥ ¥ # %16 %

Z. 758 (HEPES) (FARCO 2 8l7™) R4 #74k, 2- (N- IBBkR) Z, #5458 (MES) (Fluka 24 &™)
aEF > 99% ,N-(2- BZH&)- 2RI E A XERY . A KEEK, REEEGER,
Perkin-Elmer 240C JC & 43471, Nicolet 170SXFT £L M % #%4X (KBr JE A7), 'H NMR 3 7E Bruker
AM-200 B3R L £ i8R Beckman &71 & pH T, BLH Beckman 39841 B & & A% , Shimadzu
Uv-260 #4368 E it
1.2 BERHEM

N-(2- BZE) " Z % =K 0. 2mol 7 F 200mL Z 8%, 18710 0. 2mol /K5 EEH 100mL Z
BEYAWR , 8 MUY S5E 2N A 0. 2mol NaBH, 8 100mL Z B , N2 e Je ¢ L 1he H
6mol + L' #:#8 (5mL) B3R 1t £ #9 NaBH., 8614 0. Imol * L' NaOH i@ H B R E pH ~8, HEZ
W45 256 F L, DA SOmL /K ¥ % 7= 4, B SOmL CHCL, 2B 5 K, & H 2B H F 1 #0 Na.COs 35
WHEE S, 2FK NSO, TR, 28, EEMRY , HHET CHCL, BEATERH
HCl 54%, 7 E N-(2- BEFH) -N-(2- BZ#) - —Z B =Mk (CisHsN:05HCL) , (I%E
f8: C, 43.03; H, 7.23; N, 11.59. SEH{H: C, 42.95; H, 7.24; N, 11.45) 5 Vas: 3399w, 2961w,
2783w, 1600s, 1459s, 1266m, 1072m, 762s(Ar)em ™'y 8u(D.0,TMS) :6. 88 ~7..29(4H, m, Ar-H),
4.22(2H, d, Ar-CH.), 3.77(2H, m, CH;OH), 3.44(8H, s, (CH;) ;NH(CH) ), 3.20(2H, m,
NHCH:) .
1.3 pHiI&E

SCIIRE N 25+0. 1C ,KNO; BHIB FI&E 1=0. 10, A 0. 1522mol + L-'NaOH $R¥EME B
WE . BARMKE N lmmol - L',Cu (DK Zn VB F S5 MASE/RHATRAFE, TREHAR
SFRDHT, BHELFITFHK, BREpH=3 ~ 11 WEAANELM 40 ©~&, Al SCMAR BF®
SOBLE S &/
1.4 MHEERCEEE KB NE

R 5 72 o 10 K 8 72 M 3 B B FE B ( Amex =400nm) , 7E 25 £0. 1°C, 1=0. 10(KNOs), pH
{8 FJ 50mmol - L' B rhiEW (HEPES 7~8, MES 8 ~9) &4, NA BEMEC AR E R 0.5,
1.0,1.5 #1 2. Ommol * L™'; AR EBHB P E 10%CH:CN(v/v) , RN AR MBEBRIES I, E
BR R R RIS,
2 ZBR5HE
2.1 EEHRFL

BEEHE—ITHERE, TUXRSRAHLHER, BR, L- A2 TREAE TFA=1
FEANFEFHTE, B laky HL - 3HCl KR E MK, A o(NaOH) XA MAK NaOH 5BC

REERRZ AR EE, RI1FIET L-WEFAER HF B KR TFHRRETL
HWRAZRETHEE

. 1 L HRFLESM
Table 1 Protonation Constants of L~ (25 0. 1°C, I =0. 10(KNQ»))

i 1 2 3 4
IgB 10. 55(2) 19. 78(3) 27.80(3) 31. 86(5)
IgK: 10. 55 9.23 8.02 4.06
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& 1b KBk Cu (DB E LR, BRI a(NaOH) F/RFTIN NaOH 5 BCREE REZ

., e <0 RARBETARTFHER,

b a #1 b AT LLE S, B S Cu R AL IA AR THRE. Cu (MELESHITEER

FEFEM, BSHMEERM, MTIHEXFR:

L~ +Cu®** + nH* = CuH.L"*!

AP FEHERERHR K BB, P m, [,
hARERAREYRERE T, ERMHK
BERE, BRLERHENELELNES, BR
lg K, lgKuno 43514 24. 73(3) #119. 94(8) 6

lg K - lg Kiio B AT 75 B 001 B 75 25 0 B A 5 4
pKa{liX 4.79, R Z M ZEEF Cu (DB FE
MM ERERS TEBRET.
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A lc KBS Zn ERALHE BLK A K 0 1 2 3 45 6
Eih, ARETATHME, HWZEN 4 A1 HL-3HC1&£ZG\:I;);)Z (D&Y
i, BEANEFLEENBRBERTHROH N * R
ﬁﬁo %iﬁ\ﬁ%ﬁﬁgm&@ﬁ%ﬁﬂ(ﬁ Fig. 1 Titration curves for HL * 3HCI and its Cu (D
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B, XEEXNHNEFRERBLHERF
Go MBEBRFPRFES Cu (DEALEDUMF 4
25, EH (2) XAV,

L~ +Zn** +H0 = (ZaL) *(OH) - + H"*

and Zn () complexes

a: Immol * L' HL + 3HCl1

b: a + Immol + L~'Cu(NOs);
¢: a+1 mmol + L~'Zn(NOs)

K.  =L(znL)*(OH)"J[H"]
no (L J{zn* ]

(2)

W EBBAEMW RS, B3 gk, lgKno fl IgK - 435129 17.88(8), 11.89(3) A1
2.72(6). 5 Cu (DE S WM ,1g Kin = lg Ko, 1g Kino — lg Ky - 2R B RO B B E UK R #

¥ pKafd:5.99,9.17,
2.4 Zn(DEESW*T NA BERI B KRR
NA B K i B i 2

o)
complex

Vs . y
CHaC— O—{_)—NO2(NA) + H20 —Z3m Ch,C— OH+ HO—{_)—NO2(NP)

e & Yk
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Kb A RENE, e HERREEY, S TEHELERNBKBERM TR, EBINH
BIERBELILL AN ¢ /EE, B ELA RN dA/d:, BR|EBFLHZRRBY o E(4) KT
BB o E—FEpHET,BERGYWEREC], L o X [NAVEE , L EEE[NAL LA v X¥[C]
YEME (LA pH =8.23 %), &R LA 2,
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Fig. 2 Complexes catalyzed Hydrolysis reaction rate of NA vs [C] and [NA] at 25°C, 7=0. 10 and pH =8.23
AE 22 M b ATAE S, —EHHRUEXR, Bl » XTERHNG)R,

v= (k. * [C] +kon-[OH"] ++--)[NA] (5)
A (CIH Zn (D) EHREE , kon- A5 W WLHE ALK 0 5L IS TR SR 38, ko S TE& WM AL 7K A I B S
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¥ k. B pH 871 Fig. 4 Distribution curves for the complexes
Fig.3 Rate-pH plot for the second-order rate constants as a function of pH at 25C, and
of NA hydrolysis catalyze('i by the complexes at I=0. 10(KNOs)

25°C, and 7=0.10(KNO,)

B3 A 4 ATLAE Y, (ZnHL) ** M (ZoL) * MWK EESH BI7E pH 6.5 F1 7. 5 £ X BB A
HEPpHT.0~9. 0 FEE WA k. 5(ZnL) * (OH) - Hy ¥ BEBE pH 3% K AR et K, 138 BA Bk 4 4k
ERREAT (Zol)* (OH) ~HIF#R, B (ZoL) * WEIBER I 4R Zn @) - -OAr, BLH T
HECNAERKRIR, pKa EINN 5. 99, ALK Zn (- -OAr EHHR/, ME XKL YWBE R
N,N- 2 -(2- BEFER)- WM (L) B Zo(I) RS Y (ZnHL') * BREEFETE 20 T 5L MO BF G
(CA)BIREALIE R (B S(a), (b)), B ULAEALEE 82 . BRIk (ZnL) * (OH) - ok 4 F RO £
HEMREBEZLEN Zn (- -OHo, B FH pKaEN 9. 17, BHA T ZE I ARE, EFHF
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Fig.5 Structures and catalysis of the Zn (Il) complexes

HL £ Cu (DAZ &%t NA BEK AR B A B A ALBR, 0 R, MBRERAEAX
5% , 4 LAY Cu (ID -+~ OAr FREBEATRE; W AARFELMT Zn DE S W F AR RMAEL
e, B AL iE R %,

C MBLESRTTLEY, BikS Cu(DRBEEREEREMESY, X NA BKBRERRE ML
ey, M5 Zn (DM AEA: ERAI B S, T EAFE Za (D) - OH MBBEMWHFRER, R8T
WAL BB LR, LR . BARE Cu MRS LR Zn (DR & WL
PIKMERESF 1), ERRRSBRABEHNEETLEBE T —REL 2o DEF, MAL Cu
DEF. Z2XWPFRIBT Cu(l)F Zn (DE L FAELIE R ZH,

$ % X W

[1] (a)Botre F. Carbanic Anhydrase, Ed. By Gros G., Storey B. T., VCH: New York, 1990.
(b)Pocker Y., Stone J. T. Biochem., 1967, 6, 668.
[2] Gettins P., Coleman J. E. Biol. Chem., 1984, 259, 4991.
[3] (a)Zhu S.R., Kou F. P., Lin H. K., Chen Y. T. Inorg. Chem., 1996, 35, 5851.
(b)LIN Hua-Kuan(## %), KOU Fu-Ping(;Z#¥), ZHU Shou-Rong(4F3), CHEN Rong-Ti(BkEtE)
Gaodeng Xuexiao Huaxue Xuebao( Chemical Journal of Chinese Universities), 1997,18(4),513.
'(¢)KOU Fu-Ping(5Z48F ) , LIN ‘Hua-Kuan (## %) ,ZHU Shou-Rong(4k<F3) ,CHEN Rong-Ti (BR3E 1)
Wuli Huaxue Xuebao( Acta Physico-chimica Sinica), 1996, 12, 804.
[4] Koike T., Kajitani S., Nakamura L, Kimura E., Shiro M. J. Am. Chem. Soc., 1995, 117, 1210.
[5] (a)Greener B., Moore M. H., Walton P. H. J. Chem. Soc., Chem. Commun., 1996, 27.
(b)Koike T., Inoue M., Kimura E., Shiro M. J. Am. Chem. Soc., 1996, 118, 3091.
(¢)Malik M. A., Motevalli M., O’ Brien P. Inorg. Chem., 1995, 34, 6223.
(d)Ruf M., Vahrenkamp H. J. Chem. Soc., Dalton Trans., 1995, 1915.
(6] XIE Yong-Shu(f#k#), KOU Fu-Ping(GE#E¥), WANG Ping-Shan( E£¥ 1l ), LIN Rui-Sen(#k I #),
ZONG Han-Xing (5= 1X3%) Huaxue Xuebao( Acta Chimica Sinica), 1998, 56, 1192.



750 - x Hl o E ¥ R ®16%H

[7] XIE Yong-Shu(f#% 4}, LIN Rui-Sen(#kF#), LIU Qing-Liang(Xi& %) Wuji Huaxue Xuebao( Chinese J.
Inorg. Chemistry), 2000,16(4), 597.
[8] (a)SUN Hong-Wei(#h%E46) Ph. D. Thesis, Nankai Univ., Tianjin, 1997.
(L)XTE Yong-Shu(##k#}), KOU Fu-Ping(fE48¥), LIN Rui-Sen(#KE#), ZONG Han-Xing (X 2¢)
Gaodeng Xuexiao Huaxue Xuebao( Chem. J. Chinese Universities), 1998, 19, 676.
[9] Kimura E., Shiota T., Koike T., Shiro M., Kodama M. J. Am. Chem. Soc., 1990, 112, 5805.
[10]Chin J., Jubian V: J. Chem. Soc., Chem. Commun., 1989, 839.

Hydrolysis of p-Nitrophenyl Acetate Promoted by Cu (I) and Zn ()
Complexes of an Alkoxyl-Containing Ligand with N;O; Donor Set

XIE Yong-Shu XUE Yi LIN Rui-Sen* LIU Qing-Liang
( Department of Chemistry, University of Science and Technology of China, Hefei 230026)
(* Department of Chemistry, Zhejiang University, Hangzhou 310027)

Pentadentate chain ligand N-(2-hydroxylbenzyl)-N"-(2-hydroxyethyl ) -diethylenetriamine (HL)
was synthesized and characterized by elemental analysis, IR and 'H NMR. By pH potentiometric
titration, protonation constants of the ligand and equilibria constants of Cu () and Zn () com-
plexation with the ligand have been determined. The dissociation constant for the phenoxyl and water
in the complexes were obtained. The kinetics of p-nitrophenyl acetate (NA) hydrolysis catalyzed by
the complexes was determined spectrophotometrically at 25 +0. 1°C and at pH 7.0 ~9. 0, and the
second-rate constants k. for NA hydrolysis were obtained. The experimental results indicate that the
ligand coordinate with Cu (I) yielding four-coordinated complex with three amino groups and the
phenoxyl coordinated, and the dissociation constant pKa value for the phenoxyl is 4.79, with no
catalysis on NA hydrolysis. The complex of the ligand with Zn (I) has an additional water coordinated
at the fifth coordination site. And the p Ka values for the phenoxyl and the water are 5. 99 and 9. 17
respectively. In the catalysis process of NA hydrolysis, the coordinated hydroxide Zn (I) -*-~OH and
the alkoxyl group act cooperatively, which represents the characteristics of catalysis for alkaline
phosphotase and thus has strong catalytic ability. At pH 9.0, k. reaches 8. 50 x 10" 2 mol™' * L +
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