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FARCO AR M4l . CH:CN Rt diidfH & CaH, THREERAIIAPRE. =ik
BEREAI N-(2/- BEFE) - ZZ=ZFMA I U 2, SeIe IR ZRIEOK, PRAELEETID R
o

Perkin-Elmer 240C 5T E 474X, Nicolet 170 SXFT £L4h %Y (KBr [E A, 400 ~ 4600
cm™'), Bruker AM-200 #% R 4R (D.0 K¥%H]), Beckmand71 & pH it, BL 4 Beckman 39841
W A, Shimadzu UV-Vis 260 B4 66 E T, Bl& % EPR WX 7E Bruker ER200-D-SRC10
LT ORRERD
1.2 [Cu(L").]1(Cl0.): + 4H.0 Y& B . RAE

% 10 mmol L' BT 100 mL — K Z&{8/K &b, INBH BV M8, BEATAIA 5 mmol Cu(CIOW) 2 *
6H.O, 3k, i ik, IMBAEZRTEHE, 188 B R E &K CoHeClLCuNsOs - 4H0, (3HH A, C
43.36, H 3. 88, N 13.48; SZili{&, C 43.64, H 3.41, N13.02) o vu.(KBr) : 3200 ~ 3600(OH),
1281(C-N), 1643(C =N), 1634(HOH), 1612(HOH), 3059(Ar-H) ,
1.3 CulClO. K& R .RIE

¥ 0.319 g HL' + 3HCI(1 mmol) BT 100mL &%, # 1mL 3 mol - L-' NaOH /K% #i {4
HIER, BT B EIRMA 0.37 g Cu(ClO.) 2 * 6H.0(1 mmol) FJ 20 ml FEZHEI, E B /M,
TEFEFE K EY 10 mL, %A, Hribga Rk, Sk, TH, 559 0.34g (X 92%),
C1H,sCICuN,Os, (FFEfE: C 35.59, H 4.89, N 11.32;3EM{4: C 35.28, H 5.02, N 10.97),
vae (KBr) : 3416. 8(N-H), 3301.4(N-H), 3100. 8(Ar-H), 1589.7, 1472.4, 1451.5, 1318.7,
1289. 0, 1109. 5(Cl0."), 758.4,730.9,624. 6(Cl0O:" ),
1.4 pHHBEREE

Cu(NOs) B ¥R lmmol » L', X F L', 5& BB FHERLLAHA 11 M 2: LmxF
Bk HI, 5&RBE FREREN U1, BRZH BN —E 8N, LREE N 25£0. 1C,KNO,
FAFRWE FRE 1=0.1, A1 0. Imol - L™ A NaOH fREBRAESAEA P HITHE. A
SCMAR 71 P B R B H B 0#T KT 3%EE, R E M E 40 4 pH EAEHE.
1.5 NABSKBEEIAE

RBLT AR I NA BE/K G =P %) - A5 28 B 72 R AE W < 400nm AL BRI, S50
%MK 25+0.1°C, 1=0.1(KNO;), pH {Ef 50mmol + L ~' ZErpiE R H (Tris S~ 7, HEPES
7 ~8,MES 8 ~9), X} - FEA T ZERES (FiFk NABR) AL SYWREYNF0.5,1.0,1.5/2.0
mmol * L', BAREBEBFE 10%CH,CN(V/ V), RN FAGWEBRES L, TR HBIRAAHF

HU 19,10] °
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BofEk L' #0 HL? M€ 4R o B4 a(NaOH)

FARFTI NaOH SEEERBZH, a <0 %

KRB E RGP TMBRAERE, LR L HL?
pH fEEMW, L' REEZEEEFH—RETL B 1 RS

SRR X TF HLE, Bk 4 T — A 0] B4R 1 B i Fig. 1 Structures of the ligands
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L+ nH* =H.L Bn= “TH LT (1)
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XFF L, lgBi=7.28(5), X F HL? IgB,
lgB:, 1gBs FV lgBs 4354 10.59(2), 20.19(3),
28.32(5) #1 32.61(5) lgKi, lgKs, IgKs Fl 1g Ky 43+
24 10.59,9. 60,8. 13 F1 4. 29, EA14 5% KL F
A = AR I AN B,
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TR 2b AFERR LA 20 1 B Cu (DR AR E a(NaOH)
2k o B2 b L R RIS Cu (DR AN i
EWERE o=1 B RCH 0 RTHEHEE Fig. 2 Titration curve for L1 and its Cu (I} complex
B, BRMNEFATUES, YHEEE o= BTXE a: 2mmol * L' of I
H/l\}ﬁ%%ﬁﬁg]‘fé, ﬁﬁ%ﬂ‘%%ﬂé A B &Y i b: solution a + Immol * L-' of Cu{NO:},
PR FRIRE , PO T RETR
kL + mCu®* + nH* = CunH, L Bun = T(TF [[%‘Lﬁl ]Lk[]H T (3)
MG H L Beon F b, m, n R NEEY P L
EHERE. ERETFTMEEFHERE, n> 0% 12
REAYTRELHERERFHEA, n <O NFE  pH
REERKSFRAEFERET. I EREL, or
AP L SEAEE XS BB, FFRMER ol
H85) 1gBo=9.68(4), 1gB-1 =2. 14(8) , ML c d
WK BB IR % 3 pKa =1gBuo — lgB-1 =7. 54,3 6l
B H.0 5 CoMZ MAEEYEMIER (K 4),
H.0 %G M A5 B+, XHUVEPR &R % 41
B Cu(lD® 72 4N BCOLIAEE, v REH TEIZE&
P AR HO0 4 Fib KRB M, BA7EMR o T 2 s s s
51,7E EPR Bl R ttisk, MABEREYEN a(NaOH)

oA, RIEULER, AIBARRRZK ws mypne meamses coommmsz g
¥ 5 Ca EARAAF A MIRFTTEEH, K Fig 3 Tination curve for HL? and its Cu (I complex
B9 R SRR N 1634 #1612 cm™!, A 43 519 ¢ lmmol + L' of HI?

ST SO K MR K B RS U, HL? £ Cu d: solution ¢ + tmmol * L' of Cu(NO;).
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(DE AP RIREMEZLE 3d, WNEFRTLLESE WA RFHEE, B4 71k 8 =4 FEF14E
BB, BEET 1gB1 =25.42(3), 1gBio =20. 98(6) . By R LB 1 FR T 5 T 5 %,
BER pKa=1gBu -lgBio=4. 44, LLUFE EIA P By R EN pKa fH 10. 59 /MR 2, U6 B L
PR3 AT LUACH IE ) ik, 8 Cu (DA B Y Lewis BRYE K KIRES , N REFE 57Kk 4 F B HAE

H?O -0
u N=__H N N —
Cﬁ—”@/ N e PN
& PR
a4 BEY [Cu(M(L):  HOPP*HM[Cu (L), - (OH)]*
Fig. 4 Coordination compounds [Cu () (L'). » H:01** and [Cu (@ (L") - (OH)]1*
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Kk B AT R R
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B 7 Ry :
_diNA] _dINP] _1  d4 (5)

dt dt e dt
v 403 4 T e AL B B ST B K AR R B TRk, B WA R R E IR, A X ¢ VB, TS HA AR
Hig dA/de, BRE (5) RTEBR v, A—F pHET, BEEAYREE C, v SEEAUE
[NA]ZRHXR, XFRBEINAlL, v 5 CZRBEBLRMEXREA, FHL v \RAERH(6)K,

V:(kNP . C+VOH')[NA] (6)
R CHR Cu(MBWEE, vour HEHBER 3.0
REACAI SENSTRE, b WIS DA Ll .

LK AR R B H, s pH T, -

% [NAL, Bl v %F C /R, BEIH A REE E

Hi ke 18, 5 4 ko 55 pH B9 R HIZE S sl .
WE S TTLVEH, BA WAL E KR S

HER B hne 55 pH 2 I Sigmoidal 1 U9 <

Mgk X R, AR S YHAEILE KRN % 05t .
HREEFRBERNERMNFS. BEdYH 0 . ' | . ]
1L R W EAE pH~7. 5 WA BT &, B] 65 70 75 80 85 90

HEYHPEMKTFHREER pKa= pH
W5 L' Cull) BBEYHEIL NA BEKME — 2% I 7 % 5

sy E AW A bk . _
7.5, XGEARNFEHEREL —B(pKa= hw(x1072 L+ mol ™'+ s7') Bl pH HZEfk
7.54), BB G YR Cu(l)----OH N*%E Fig. 5 Rate constants-pH profile for the second-order reaction

> St 7 s H s . M oH of NA hydrolysis catalyzed by coordination compounds
B BR A S ELHAEALAE Ao of L' at 25, and I=0. 10 (KNO3))



B3 BARE SR A S B R ER S Cu (DR R B S e LB K RF R . 465 -

KE| 9 e AR, B TERAKSFILFELIEMBEAFEZME Ca(L!) .- ~OH, BEALER/K MR
Wik BN B AE (kve 29 0. 0253L * mol ™'+ s71),

{HREA HL? B9 Cu (DE-& YL NA B K BBURIR 2, kv 1B/D, LR AR EEHUE,
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Cu () Leiws B2 ¥ #9955 3 B 2 , Cu (D72 5 e A W0 R F BO L 22 J5 A REFE S AL BE Y & 5 /K S (i
HAlH R T B, B IS RAR 2, T b R SN 805% 1 1 3 A8 A Bk BR T B (CA) B9 90
FHUT A REIE R TFXARERE,

L' # Cu (DB & ¥yt bb 3R AT LART $RGE 33 A9 B B BUBC A 9 Cu (DEE &9 O MBEALBE T8, TR )R
F I SEAZR R N R B AL BY B B T Cu ()~ OAro XA — A IRHE M ZE MI)----OH
Bk Cu M) -OAr FIFAIFAZRF .

FRATEG Xt Z Mk BE L Zn (DB A9 4L NA BEKMR AT DE5E, 18 BB & W h R ALk 4 F
B E pKa=7.8, B0 A Y% NA B /KRB B KL B ER M H kve 9 0.033 L - mol ' -
s™'o BARTEAIKE) pKa (B LLFE = MEBERL Cu (DECA % KB H M RN ELT , XM i K
BT BB THERNERURBRAYEMX HMEAEENER, &R KREBTPEBSERS
BOtAETT &, MR RB T Zo (DA —ERFBR M AT, X 0 IE 2 M AL 2 f8 BE FF IR LB 0 52 1 I
Wz —,
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Coordination of Cu (I) with Tripyridylamine and a Tetradentate Ligand
and Hydrolysis of 4-Nitrophenyl Acetate Catalyzed by these Complexes

XIE Yong-Shu’ KOU Fu-Ping* 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)

The complexation processes of Cu (I} with tripyridylamine(L') and N-(2’-hydroxybenzyl)
-diethylenetriamine (HL?) have been studied by pH potentiometric titration at 25 0. 1°C, [=0. 1
(KNOs) . The results indictate that, L' is a bidentate ligand and only forms stable Cu () complex
with a ratio L: Cu (Il =2: 1. In the complex Cu () is able to combine a H:0 molecule with a pKa
value of 7. 54, which implies that the H:0 bound to Cu () can readily deprotonate in the physio-
logical pH range. Three nitrogen atoms of amino groups and one phenolic hydroxyl coordinate to
Cu (I) for HL. The coordinated hydroxyl can dissociate with a p Ka value of 4. 44. The kinetics of
p-nitrophenyl acetate (NA) hydrolysis catalyzed by the complexes was determined spectrophotomet-
rically at 25 £ 0. 1°C and 7=0. 1(KNOs) in 10% (V/ V) CH;CN at pH 5.5 ~9. 0(50mmol * L~'
buffers), and the second-rate constants kye for NA hydrolysis were obtained. The plot of kxr of
Cu (@ (L')2 vs pH has the characteristics of a Sigmoidal curve, with the maximum ke value of
2.53 x107L » mol™' * s7'. The results suggest that the Cu (Il) -bound OH" acts as a good nucle-

ophile and has good catalysis on NA ester hydrolysis.
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