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Abstract: A new ligand N,N’-bis(2-methelene-1,10-phenanthroline)-3,6-dioxa-1,8-octaneethylenediamine (L) and

the corresponding complexes Lal,, Lal.(Phe), and Lal.(Try) were synthesized. The interaction of the complexes

with calf thymus DNA was studied by means of electronic absorbance spectra,

dichroic spectra and viscosity experiments.

flurescence spectra, circular

All the results indicate that the complexes may interact mainly with

calf thymus DNA by intercalation and coordination binding.
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Structures of lignad and complexes

1.2.1  BARL)B A S R AE

3,6- 5 44-1,8-3E T 0.74 ¢ (5 mmol) Al 1,10-
3k % mk-2- H E 2.08 g (10 mmol)#% T 100 mL Ji/K £
i IR BEFE S h, A 0.76 g (20 mmol) NaBH,,
AR TE 6 h, SR e T, I A 7K CHCL, 25
B, ZEWORONE T+, T K B i ff T ik HCL %5
(37%) % pH {HF] 3~4 Z 8] fyE , 153 IR 5 (0 [ 4,

U [ A5 7 b sk, FH NaOH 38715 pH {2 %] 8~9
Z 0] ,CHCL, ZE L, ZEBORE T, Hoas T 13 85 A
EHZIKO Fg%:67%o C32H32N602’H20 ﬁ%ﬁ*ﬁ(%,l'l“;%;
fE):C:69.56 (69.78),H:6.25 (6.23),N:15.31(15.27),
'H NMR (CDCl),5:8.98 (d,2H,phen-H,),8.91 (d,2H,
phen-H,),8.48 (d,2H,phen-H,);7.99 ~7.91 (m,6H,
phen-Hs44);7.68 (d,2H,phen-H;),4.71(s,4H ,N-CH,-
phen),3.78~3.71(m,8H,CH,-0),3.55(s,4H, CH,-N),,

1.2.2  BeAY(Lal)B) A W5 R AE

275 ¢ (5 mmol) FLIK L ¥%F 10 mL Jo/K H
Wi I 2.73 g (5 mmol) La(ClO,);-6H,0 9 10 mL
TooK B, HOIRBEFE 6 h, In ATJEK LBk, ShE
FH B/ 2, Tk TR A 700 T 245 o A5 R B 0 [T R, 7= 3R
78% ., W N[La(L)(H,0)5])(C10,);- 2H,0 JLE ¥ (%),
TH5H) . C:36.02(36.29),H:3.98(4.00),N:7.87(7.94),
'H NMR (D,0),8:9.19 (d,2H,phen-H,),9.02(d,2H,
phen-H,),8.65 (d,2H,phen-H,),8.18 ~8.10 (m,6H,
phen-Hs),7.87 (d,2H,phen-Hs),4.82 (s,4H ,N-CH,-
phen),3.95~3.89 (m,8H,CH,-0),3.68(s,4H,CH,-N),
IR,v/em™:3440,br,m (v,NH):A, (CH;OH)/(S:cm™-
mol™):309.6,

1.2.3  F A9 (Lal(Phe) i A AY,

2.11 ¢ (2 mmol) it &5 ¥ Lal. % F 5 mL Jo/K H
fiE b % 0.33 g (2 mmol) A& N &R 1Y 5 mL oK H
Pt B RV, H R FE 10 h, U8, Mg P A 15
mlL JC/K Bk, dh g, B/ £ kR AV R A A A5
FIIR B[, 7748 .63% 2 BN [La(L)(Phe)(H,0)]
(Cl10,); -2.5H,0 JC & 7+ #F (%, 15 1H).C.41.27
(41.09),H:4.17(4.18),N:8.22(8.18), 'H NMR(D,0),5:
9.21 (d,2H,phen-H,),8.99 (d,2H,phen-H,),8.62(d,
2H,phen-H,),8.21 ~8.12 (m,6H,phen-H;44),7.83(d,
2H,phen-Hy),7.18  (d,2H,Ar-H,,),7.14 (d,2H,Ar-
H,s),7.12(d,H, Ar-H;),4.76(s ,4H ,N-CH,-phen), 3.93~
3.85(m,8H,CH.-0),3.77 (t,H,CH-CO,"),3.69 (s, 4H,
CH,-N),2.90 (d,2H,CH,-Ar), IR,v/cm™:3443 br,m
(v,NH),2 895s(r,NH;"),1 618s,1 348s(r,CO0-), A,
(CH;,OH)/(S:cm™-mol™).314.5.

1.24 BAY Lal(Tyn) & W5 R 4E

DA 2 % (Tyr )10 #F Phe, & B 7% [A] Lal(Phe).,
A i A [La(L)(Tyr)(H,0)](C10,);+ 1.8H,0 JC K /3 ¥ (%,
JTH5H) . C:40.78(40.97),H:4.31(4.05),N:8.15(8.16).,
'H NMR (D,0),8:9.18 (d,2H,phen-H,),9.06(d,2H,
phen-H,),8.55 (d,2H,phen-H,),8.08 ~7.99 (m,6H,
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phen-Hs¢5),7.79(d,2H , phen-H3),7.15(d,2H, Ar-H, ),
6.77 (d,2H,Ar-H,,),4.81 (s,4H,N-CH,-phen),3.96~
3.97 (m,8H,CH,-0),3.81 (t,H,CH-CO,"),3.64 (s, 4H,
CH-N),2.92 (d,2H,CH,-Ar), IR,v/cm™:3437 ,br,m
(v,NH,OH),2901s(v,NH,%), 1 622s,1 344s(v,CO0"),
A, (CH;0H)/(Sem™ - mol ™) 325.0.
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Fig.2  Absorption spectra of Lal(Phe) (1.15x107 mol - L)
in solution in the absence (1) and presence (2) of
ct DNA
¢(DNA)/c(La)=20, 25 °C.

&S I RERIEAN 2 (S NN N R G PN (|
R BE B VAR G, L5 5 DNA AR IR BOBoOL 1%
BAEng 1 R, NERBaTLERMAREGY G,
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Absorbance spectroscopic properties on binding to ct DNA

Table 1
Complex Free / nm Bound / nm
Lal(Phe) 274.2 276.9
Lal(Tyr) 273.1 274.8
Lal. 273.4 275.0

AX/ nm Hypochromism K, / (mol -L)'x10°
27 17.6% 6.58
1.7 12.1% 1.32
1.2 10.8% 0.89

All errors are £10%. All binding constants are reported as the average of 2~4 trials.

nm Al 273.4 nm &b {9 55 RS04 R 65 3 Sy 12.19%
10.8% ., F 1 € f L BGX SE LG9 5 DNA 256 1)
SRS, THE R AR A 2SS BILER 1, NER 1 L
JEATLAE A5 DNA (454 B T K/NIT
Lal.(Phe)>LaL(Tyr)>Lal., 5 Lal # kb, Bt & % Lal
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JE s AR P /NG 05 PR FR DR TN S R R A TR
A THES DNA 19/NE Z 8 kA WsE e 5y | St
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FEMR W AEAE  BE R T 25 [R5 BHL, A 7T B PR HE 2 bk oA
55 DNA BT B3 A/EH, (H IR 25 Rk F i
SEWAEXT /N, 5 Lal(Phe)tH Lt BC &4 Lal(Tyr)
5 DNA W45 G B8 1 B/IN 3K T B2 BT 2R K P dk
(5] AR FIED MR 5 DNA Bl 6t =2 8] 1) 55 7K
@i aVEN.
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Fig.3 Thermal melting curves for ct DNA (1.52x107 mol- L)
in solution in the absence (1) and presence (2) of
Lal.(Phe)
c(La)/c(DNA)=8, f.=(A-A /(A ~A,), where A;and A,
are final and initial absorbance values at 260 nm,
respectively, and A is the observed absorbance at

a given temperature.
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2.3 %3t Scatchard &

2 Scatchard FUZBF5E LG Y 5 DNA VEHITr
) —Fp e EEA ST Tk MRS S e
SR BB |, S IR SCHRPI2: ) 76 5% Scatchard E,
B B R TE v il i A AN ELZR 0 b ROR 1 EB Xt
DNA %5407 S8 n 71 EB XF DNA A9 2 W 45 & %
KBRS TR 2, WEIHEEE KR K Mo (61
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Hi 7 S PE AT 6] EB 5 DNA AY45 &, UK 2 MLl
JEsE 4 PE ANl EB 5 DNA 44, &t Ll B4y
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Table 2 Binding parameters for the effect of the
complexes on the fluorescence of EB in

the absence and presence of ct DNA

Complexes ¢(La) / ¢(DNA) Kx100 n
Lal(Phe) 0.000 2.029 0.199
0.045 1.725 0.183
0.287 1.344 0.172
0.655 0.858 0.157
Lal(Tyr) 0.000 2.029 0.199
0.045 1.783 0.186
0.287 1358 0.175
0.655 1.014 0.161
Lal, 0.000 2.029 0.199
0.045 1.825 0.190
0.287 1412 0.181
0.655 1.024 0.164

* K is the association constant in (mol-L™)™; " n is the num-
ber of binding sites per nucleotide.
All errors are +7%. All binding parameters are reported as

the average of 3 trials.
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Fig.4 Fluorescence Scatchard plots for the binding of EB
(2.0~20 L) to ct DNA (3.97x107° mol-L™) in the
absence (1) and the presence (2, 3, 4) of increasing
concentrations of Lal(Phe)
c(La)/c(DNA) increases in the order of 0.000, 0.045,
0.287 and 0.655 for lines 1~4, respectively.
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LA, XU B LA ) B 5 IR B AL A X R A
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Fig.5 CD spectral variations of ct DNA (1.75%107° mol-L™) in
the absence and presence of increasing concentrations

of LaL(Phe) (0, 0.89x10 mol-L", 1.65x10 mol-L")
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Fig.6 Effect of increasing amounts of La complexes on the

relative specific viscosity of ct DNA (1.0x107 mol - L)
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