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1.1 XFEHIXH

Hewlett Packard-8453E % R 45 FE3X UV-VIS 34i%4%; Bruker-DRX 300 ZU A% RE 3R,
Shimadzu FTIR 8000 BS£L 51 615%1X, PE-2000 B IT R TN IR FI 4 o 0¥ 4, mikig FRT 2K
R S F -5 - BEER 41 (dGMP), JRERF -5'- Bk (dAMP), BLEMH -5'- BERR (dCMP), LA
W% -5'- BEER — 40 (dTMP), B4R H -5'- BERR — 44 (dUMP) I & Sigma 23 71,
1.2 [5-o-(ZEHEREEEE)-10, 15, 20-Tri (4-N- REREE) | AMBREY & AR
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ZROCER Y, DL 134 SR Bk E R AR H HC_
BE, 4- WLOE R BE, AERRTE N BR R URGE 2. 5 /A, IR
BRig M, BB 7 B4R 40, CHCL-CH,OH W, =%
(2% )o CasH33N-0s ﬁ?ﬁﬁ(% N H"%:{E) C74.2
(75.1), H4. 56(4. 58), N13. 1(13. 6), 'H NMR(DCCL)
8:9.09(s, 6H, 2, 6-pyridine), 9. 01 (s, 2H, B-pyrrole),
8.87(d, 6H, B-pyrrole), 8.24(s, 6H, 3, 5-pyridine),
8.02(d, 1H, 6-phenyl), 7. 81(m, 1H, 5-phenyl), 7. 44
(m, 1H, 4-phenyl), 7. 23(d, 1H, 3-phenyl), 4. 93 (s, 2H,
-OCHz-), 4.45(q, 2H, COOCH:-), 1.23(t, 3H, -CH,), R = OCH,COOCH,CH,
-2.78(s, 2H, NH-pyrrole), IR (KBr pellet): 3317cm ™! M = Cu, 2H
N-H pyrrole, 1755¢m™' C=0, UV-Vis (HCCL), 418
(soret), 514, 547, 588, 656nm.,
1.3 [5-o-(ZEHMEREEEE)-10, 15, 20-Tri(4-N- FEMITE) IIMNKE (2) IS AL

100mg[5-o-(Z FIRE R HEEE) -10, 15, Lo
20-Tri(4-N- MEREEE) | AbMREE AT 5 B e
FIR AL 48 /N, TR, WESE G, BEEY (1) 1.0
150mg(90% ) . 'H NMR(DMSO-ds) &: 9. 44(s, 6H,
2, O6-pyridine), 8.96(broad, 14H, pyrrole +3, 0. 81
5-pyridine), 7. 79(m, 2H, 5, 6-phenyl), 7. 34(m, 1H,
4-phenyl), 7.23(d, 1H, 3-phenyl), 4.69(s, 11H, £ %9
-OCH:- and N*-CHs), 4. 24(q, 2H, COOCH;-), 1. 26 o
(1, 3H, -CH), -2. 91 (s, 2H, NH-pyrrole), & & 4 #7:
CasHaoN7Osls * 3H0(% i+ B 1 ): C47.4(48.1), 0.2
H3.80(3.84), N7.98(8.19), IR(KBr pellet)
1755em™" C=0, UV-Vis(H.0) 423(soret), 519, 0.0 . . . ;

400 420 440 460 480 500

557, 585, 645nm, 1 /nm

SOmg th &Y (1) EZHE P F S5TEKM B 1 L&Y 2 BEmk dAMP W B LAY
S AL 80°C I It 2 /At &, A THF UidE K5 47, WL, T % M 32 I

W IE, BB TIIE Y YA T/ B DMF, il THE Fig. 1 UV/Vis spectra of 2 as function of
VLU, W R HAs TR 40mg F$(76% ) T the concentration of dAMP with the
ﬁ}*ﬁ (%, ﬁ‘ﬁﬁ) C48H40N703CUI3 +3H,0 C 44.8
(45. 7),” H 3.60(3.64), N 7.65(7.77), IR(KBr

isosbestic point in soret band
¢ (dAMP/mol * L-") a:0,b:3 x 105,
c:1.1x107%, d:2.8x107%,

pellet): 1753cm ="' C =0, UV-Vis(H:0): 423 (soret), 6 6.5x10* £ 1.35 x 103
548nm. g1.9x107
1.4 MEFZE
-7 BLE H I 2 R A AN - W LRI E L, DL pH =7. 4 ¥ Tris-HCl ZZKIBHR N

R, W RER SR N S x 10 %mol - L, BCA R ETE 107° ~ 10 mol -+ L' Y5 Bl 4 A5 1 I
N 410, 415, 405nm, FIEFEEBENI=MEK TNESE S EHRGTEHME, TN E =K,
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R EW2- BENEFREEHSE
Table 1 Spectral Properties of 2-ligands and Related Species®

buffer dGMP dAMP dCMP dUMP dTMP
comp. 2 An Anm H* An H An H Aw H An H
An/nm 423 429 31 429 28 427 18 427 22 426 23

(a)H =% decrease of the Soret peak of the porphyrin
R2 UEY2ERGEATAEETNESEH
Table 2 Association Constants K between 2 and Ligands in Water at Different Temperatures

1072K/ (L * mol™!)

ligands | 25C 30C 35C 40

dGMP 52.45+3. 88 32.48+3.47 20.43£2.36 13.04 £ 0. 44
dAMP 33.84£0. 30 24.16 0. 64 17. 44 + 1. 44 12.72+ 1. 08
dCMP 9.901 +0.71 7.282£0.32 5.410£0. 42 4.057£0.29
dUMP 9.734 +0. 84 7.236 £ 0. 42 5.431£0.53 4.113+0.45
dTMP 14.11 £0.95 11.07 £0. 87 8.757 0. 81 6.979 + 0. 54

HE1TEEEY 2 58EEER m 7 WEAY, BET A EBRE BN MLE,
BRI EHAE dGMP = dAMP > dTMP = dUMP > dCMP,, X i8] 7 Be i B9 SE903R R AR K, npmk
Soret i VB 53 RLBK, LB B MK 2 BB, 2 5 & BN FHHBE I« 10°~5.5x
10°L » mol™' W H W, 4 & % L K(IGMP) > K(dAMP) > K(dTMP) > K(dCMP) =
K(dUMP) BIRFW/h, ERMEIMNREZHFRAEEREEER, RN HEERTS4H
BB — PR B FXME AR T, BERE - HERRR T, ST 8 B, B E R
AERZ2 5k] » mol ™', AR M MK B B EEFNBRE TIERIRE, WBHKEN 7~ EFARE, BRUK
L TR, WEBE - BTHEHERR, REERIITHEI, AE 2 KB, RBE
Van’t Hoff’s W BERGE & KM A .G, A H, A.SFT% 4,

B3R 3 BIEATH, Bk, k&Y 2 SEAERNAN » B FIERGEL [Y (4-N- B
BE 2k ) o )4 (TMP4) 5 B2 (R FE R B0 o BB SFAE FHRE K, IR0 TMP4 5 B2 I 4E Ff R 77
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Table 3 Van Der Waals Energies and per sr-electron Contribution

ligands A; Gax perr per7* ligands A: Gow per per 7*
dGMP 16. 231 1. 623 1.343 dT™P 17.974 2.162 1. 811
dAMP 15. 144 1.514 1. 358 dUMP 12. 055 2. 009

dCMP 12. 098 2.016 2. 020

(a) reference 11b Tetrakis (4-N-methylpyridiniumy!) porphyrinato copper reaction with ligands

®4 AW EEAERMREAARNTFEE

Table 4 Thermodynamics Data of Coordination Reactions

ligands -AG - AR - A8 ligands - A6 - AH - A8
dGMP 21.231 72.017 170. 34 dTMP 17.974 36.417 61.85
dAMP 20. 144 50. 602 102. 15 dUMP 17. 055 44,575 92.30
dCMP 17. 098 46. 176 97.53

(a) (kI mol™"), (b) (J * mol~' - K-!)
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Fig. 2 Enthalpy-entropy compensation plot

for complexation of 2 and ligands
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Synthesis, Characterization and Interaction with Mononucleotide of
[5- 0 (ethoxycarbonyl methoxyphenyl)-10, 15, 20-Tris (4-N-methylpyridiniumyl)
Porphyrinato ] copper (I)

HAN Gao-Yi"? YANG Pin™?
(" Institute of Coordination Chemistry State Key Laboratory of Nanjing University, Nanjing 210093)
(2 Institute of Molecule Science Shanxi University, Taiyuan 030006)

5-[ o-(ethoxylcarbonyl methoxyphenyl) -10, 15, 20, Tris(N-4-methylpyridiniumyl) ] Porphyrin
(1) and its copper (I) derivative(2) were synthesized and characterized by means of spectropho-
tometer technique. The equilibrium constant of the -7 coordination reaction were measured
between 2 and mononucleotide and tryptophan by using UV-Vis titriation method. The results show
that the equilibrium constants decrease in the order of K(dGMP) > K(dAMP) > K(dTMP)>
K(dCMP) = K(dUMP). The thermodynamic parameters of the complexation reaction were also de-
termined, the results show that the coordination reaction is an exothermal and entropy lose process

and the phenomena of enthalpy - entropy compensation was observed.

Keywords: 5-[ o-(ethoxylcarbonyl methoxyphenyl)-10, 15, 20-tris (4-N-ethylpyridiniumyl)

porphyrinato] copper mononucleotide 7r- 77 complexation



