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Recent Research Progress in Ternary Copper(l) Complexes Containing
Aromatic Amine and L-a-Amino Acid
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Abstract: Ternary copper(ll) complexes containing aromatic amine and L-a-amino acid attract abroad attention

since the complexes can be used as chemical nucleases, SOD mimics and the regulators of plants growth against

the environmental menaces. This paper summarizes the recent research advancement of ternary copper (II)

complexes containing aromatic amine and L-a-amino acid,

of this kind of complexes.
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Tablel Synthesised ternary copper(I) complexes containing aromatic amine and L-a-amino acid and

their molecular structures in the literatures”™

Complex

Geometry

Complex

Geometry

[Cu(bipy)(Z-Phe)]C10,
[Cu(bipy)(L-Tyr)(C10,)]- 2H,0™!
[Cu(bipy)(L-Trp)]- C102
[Cu(phen)(L-Tyr)]C10,-2.5H,0™*
[Cu(phen)(L-Phe)|C1 - 3H,0%
[Cu(bipy)(L-Phe)|C10;- H,0%!
[Cu(bipy)(L-ITyr)(H,0)]NO;-

[Cuhista) (L-LTyr)(H0) ]+ 2H,0%
[Cu(CONHy)bpy)(L-Phe) IO, H,0%
[Cu(dpa)(L-Trp)]C10,+ 2H,0"
Cu(phen)(Gly)(SO4)»- H0™"
Cu(phen)(L-Ala)(S0)z+ 2H,0™
Cu(phen)(L-Val)Cl - 2H,0?"
Cu(phen)(L-Tyro)Cl - H;0P
Cu(phen)(L-Ser)(S05) - 0P
Cu(bipy)(Gly)(S0s)2™"
Cu(bipy)(L-Ala)Cl-2H,0P
Cu(bipy)(L-Val)Cl - H,OP"
Cu(bipy)(L-Tyro)CI?Y
Cu(bipy)(L-Ser)(SO,),,?"
[Cu(hista)(Z-Phe)(C10,)]
[Cu(hista)(L-Tyr)(C10,)]*
[Cu(im)(L-Asp)]- 2H,0™
[Cu(meim)(L-Asp)]- H0®!
[Cu(pyr)(L-Asp)**
[Cu(4-pic)(L-Asp)]*
[Cu(bipy)(L-Asp)] - 3H,0™
[Cu(im)(L-Glu)]*"
[Cu(bipy)(L-Glu)*"
[Cu(phen)(L-Glu)(H,0)] - 3H,0°
[Cu(phen)(L-Asp)(H,0)] - 4H,0%%
[Cu(phen)(L-TrpO)]CIO; - 2.5H0%
[Cu(bipy)(L-Leu)(H,0)]C10/*!
[Cu(bipy)(Z-Tle)(HLO)INOL

C,H;OH - H,0™

square-planar

distorted square-pyramidal
one-dimensional polymeric
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
square-planar

square-planar

distorted square-pyramidal
distorted square-pyramidal
two-dimensio-nal network
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
one-dimensional polymeric
one-dimensional polymeric
square-pyramidal
distorted octahedral
one-dimensional polymeric
distorted square-pyramidal

distorted square-pyramidal

Cu(dmphen)(L-Phe)]C10,*

[Cu(
[Cu(neoc)(Gly)]C10,*!
[Cu(neoc)(L-Ala)(H,0)]C10,- 2H,0
[Cu(phen)(L-His)]-2C10,+ H,04
[Cu(phen)(L-Tle)(H,0)(CIO) "
[Cu(phen)(Z-Tle)(H0)NO,*
[Cu(phen)(Gly)(H:0)]C10,+ 2.5H,0!
[Cu (phen)(L-Tle)(H,0)]C1 - 2H,0
[Cu(phen)(L-Gln)(H,0)]C1- 2H,05"
[Cu(phen)(L-Ala)(H,0)]C1 - 4H,0°"
[Cu(phen)(L-Thr)(H,0)]C1 - 2H,0%"
[Cu(DPPZ)(L-Phe)(H,0)]C10,
[Cu(TATP)(L-Phe)(H,0)]C104+ 0.5H;01
[Cu(TP)(L-Val)(HL0)]C1O,+ 1.5TLOS
[Cu(IP)(L-Leu)(H,0)]C10
[Cu(TP)(L-Trp)(H0)]C104+ 1.5H,0
[Cu(TP)(L-Tyr)(H,0)]C10;- H,0
[Cu(TATP)(L-Leu)(H,0)]NO; - Hy05
[Cu(TATP(L-Met)(H,0)]NO,+ 0+ SH,05
[Cu(TATP)(L-Tyr)(H0)]C104- HLO!
[Cu(TATP)(L-Tle)(H,0)]C10,5
[Cu(DPPZ)(L-Trp)(H,0)]C104 3H,05
[Cu(phen)(L-Val)] - C10;- H,0
[Cus(bipy(L-Val)],- 22C10, 20 H,0%!
[Cuy(phen)y(L-Ala),],- 2nCl10,- 2nH,0!
[Cu(TATP)(L-Val)(H,0)]C104-0.5H,00!
[Cu(TATP)(L-Arg)(H20)]- 2C10,+ 0.5H,01
[Cu(TATP)(L-Ser)(H0)|C10
[Cu(Phen)(L-Leu)(H,0)]C1 - 2.5H,0
[Cus(TATP)(L-Lew)(C10y)] - H0
[Cu(DPPZ)(L-Val)(H:0)] Cl0,- 2H 0
[Cu(DPPZ)(L-TIe)]C1O,5
[Cu(DPPZ)(L-Tyr)(H,0)]C10,+ 1.5H,0
([Cus(bipy)sL-Arg)us-Cl0,):] - 2C10,+ 4,0,

square-planar
square-planar

distorted square-pyramidal
square-planar

distorted octahedral
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
one-dimensional polymeric
one-dimensional polymeric
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
dimeric

distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal

one-dimensional polymeric
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[Cu(bipy)(Z-Ala)(H,0)JCIOS
[Cu(phen)(L-Ala)(HLO)INOS*!
[Cu(dpa)(L-Ala)(H:0)](C10,)]™
[Cu(bipy)(Z-Pro)(HLO)NOL
[Cu(phen)(Z-Pro)(H.0)]NOS
[Cuphen)(L-Met) CH.OH)|C10,™
[Cu(bipy)(L-Met)(H,0)]C10
[Cu(dpa)(L-Met)(H0)]C10,
[Cu(DPPZ)(L-Met)(H,0)C10*
[Cu(phen)(L-Trp)(H,0)|NO;*!
[Cu(dpa)(L-Trp)(H,0)]NO;™
[Cu(DPPZ)(L-Trp)(H:0)INO,™
[Cu(dpa)(L-Phe)(H.0)]NOS
[Cu(DPPZ)(L-Phe)(H,0)NOS™
[Cu(bipy)(L-Gln)(H:0)]0.550/
[Cu(phen)(Z-Gln)(H0)]C10,%
[Cu(dpq)(L-Gln)(C10,)]*
[Culbipy)(L-Arg)CIICIFY
[Cu(phen)(L-Arg)CI]CI®!
[Cu(dp)(L-Arg)CI]CI
[Cu(DPPZ)(L-Arg)CLICI*
[Cu(bipy)(L-Lys)(C10,)]CIO
[Cu(phen)(L-Lys)(C10]C10
[Cu(dpa)(L-Lys)(Cl0]CI0
[Cu(dppz)(L-Lys)(C10,)]C10,#!
[Cu(bipy)(L-Pro)(H,0)]C10
[Cu(bipy)(Gly)(H,0)]C10,+ H,0

distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
one-dimensional polymeric
distorted square-pyramidal
distorted square-pyramidal
distorted suare-pyramidal

distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal

distorted square-pyramidal

Cu(phen)(L-Met)(H,0)]Cl-2HO,0"

[Cu(
[Cu(terpy)(L-Cys)JHCI
[Cu(phen)(Z-Phe)(H0)]C10J
[Cu(phen)(L-Thr)(H,0)]C10/
[Cu(phen)(L-Glu)Cl] - HO™
[Cu(bipy)(L-His)]C10,- 1.5H,0™
[Cu(bipy)(Z-Phe)(H,0)]C10,™
[Cu(DPPZ)(Gly)(H,0)NOs - HyO™
[Cu(phendio)(L-Phe)(H,0)]C10, - H,07™
[Cu(phen)(L-Phe)]BPh,™
[Cu(phen)(L-Tyr)|BPh™
[Cu(nphen)(L-Phe)|BPh,™
[Cu(nphen)(L-Tyr)|BPh,™
[Cu(phen)(L-Leu)(H,0)INO;™
[Cu(phen)(L-Met)(H:0)JNOs+ H,O™
[Cu(phen)(Gly)Cl]- HLO
[Cu(phen)(Z-Phe)(H:0)]NOs- H,0
[Cu(im)(u-Ala)(H,0)], (C104),™
[Cu(im)(u-Phe)(H,0)],+ (C10,),™
[Cu(pz)(u-Ala)(u-Cl04)]™
[Cu(pz)(u-Gly)(C10yL™
[Cu(pz)(u-Pro)(C10,)],™
[Cu(Hobzimpy)(Cly)INO, - HLO™
[Cu(phen)(L-Arg)]-2€10,-0.5H,0™
[Cu(phen)(L-Pro)]- G104+ 0.5C,H,0H®!
[Cu(bipy)(L-Tle)|C10,+ 0.5H,0

distorted square-pyramidal
distorted octahedral
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
square-planar
square-planar
square-planar
square-planar

distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
distorted square-pyramidal
one-dimensional polymeric
one-dimensional polymeric
distorted square-pyramidal
one-dimensional polymeric

one-dimensional polymeric

Note: “—" means that the molecular structure of the complexes is uncertain
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im=imidazole, py=pyrazole, pyr=pyridine, 2-meim=2-methylimidazole, hista=histamine, 4-pic=4-methylpyridine, bipy=2,2"-bipyridine, dpa=di
(2-pyridyl)amine, (CONH,), bipy=4.,4-dicarbamoyl-2,2-bipyridine, phen=1,10-phenanthroline, phendio=1,10-phenanthroline-5,6-dione, nphen=5-
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a:2,3-c] phenazine, Hobzimpy=2, 6-bis (benzimidazy-2) pyridine

1 MEmeAR o5 45 H X

Fig.1 Molecular structures of aromatic amine ligands

2 BLA W[ Cu(Phen)(L-His)]- 2C10,- H,0 1453 F 4514
Fig.2  Molecular structure for complex [Cu(Phen)(L-His)]-2ClO,- H,0
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K3 it ¥ Cu(dpa)(L-Trp)|ClO,- 2H,0 53 T 2544
Fig.3 Molecular structure for complex
[Cu(dpa)(L-Trp)]C10,-2H,0
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Fig.4 Molecular structure for complex [Cu(bipy)
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Fig.5 Molecular structure for complex
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Fig.6 Molecular structure for complex

[Cu(TATP)(L-Tyr)(H,0)]C10, - H,0
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Fig.7 Molecular structure for complex
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K i L-Glu B T a- B &R (N1,0)E N
TGRS Cu(l)E F B, I BE B2 2 (03) 5 & 21 7
—A> Cu()E F, Cu(lD & T HA A8 - 1 DU 321 72 1 i
PLE5RE R O A 45 0 55 ) () AN 22 L 1R 1 35 /N K
JIE I B T A7 465 g (G 5 175 0 T O LR T DU 4 4
R K ES

B BEA Y[ Culim)(L-Glu)| i 43 F 5 44 151
Fig.11 Molecular structure for complex [Cu(im)(Z-Glu)]

Estrader 557G B T BC A [ Cu(im)(u-Phe)(H,0)],
-(C10,), (Kl 12), oy Cu(lDE v B A 28I 1 5 HE e {7
S5k, B AR im(N1) 55 L-Phe(N3,03) M #H 4 L-
Phe (02) 2 F P4 J5 4 (49 IS, H,O (O 1) A2 F D4 J5 4 19
T, rfty Cu(IDESF Z )38 i L-Phe(O2)FF 6 K

1987 4F , Aoki 45315 L T IE A #[Cu (phen) (L-
Trp0)]C10,-2.5H,0(&l 13) &5 A58 & B, .ty Cu(ll)
B A A R AL it g DOy S A BEAR phen(N
N)5 L-TrpO(N, O T DU 75 HENS 1 |, 5 Z AR XS FR 1
AHAB > 5P L-TrpO #9575 — AR AL T T U B
- Cu(phen)(L-TrpO)>-, Fr B AE — L i 1 il — 4 5%
ARGER | AR PR A B LA W[ Cua(bipy)o(L-Val),], -
2nClO, -2nH,0 ™ (F 14) F1 [Cu, (phen), (L-Ala),), -
2nCl0,+ 2nH0(El 15) % Yamauchi 2445 B9 il 5
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12 B4 Y[Cu(im)(u-Phe)(H,0)],- (C10,), HI 4 T4 Fy [l

Fig.12  Molecular structure for complex

[Cu(im)(u-Phe)(H;0)], (C10,),

K13 #E ¥ Cu(Phen)(L-TrpO]CIO,- 2.5H,0 HJ
s T4
Fig.13  Molecular structure for complex

[Cu(Phen)(L-TrpO]C10,-2.5H,0

[ 14 BLG Y[ Cuybipy)(L-Val),), 2nC10,- 2nH,0 B
53 F 4K
Fig.14  Molecular structure for complex

[Cuy(bipy)y(L-Val),],- 2rCl0,- 2rH,0

15 FCA Y[ Cuyphen)y(L-Ala),],» 2nC10,- 2nH,0
A M AR 1A
Fig.15 Packing view of the molecular structure for
complex [Cuy(phen)y(L-Ala),],* 2nCl0,4+ 2rH,0

PI[Cu(bipy)(L-Trp)] - C10, L E A7 2 U — 4k 4% AR 45
LB

BEAh | A PR Jo] I8 e S5 B T — A S5 R B
a1y — 4EHE IR W {[Cu, (bipy), (L-Arg)y-(ua-Cl0,),] -
2C10,-4H,0},(F 16), 7EI%BL A 9K 5% FH 2 T {[Cu,
(bipy)a(L-Arg),(uo-ClO,), ). ZEF H | B A Cu()#B HE

K16 HEY {[Cus(bipy)o(L-Arg)sluo-Cl104),]
2C10,-4H,0), 195 F 4514 £
Fig.16 Molecular structure for complex {[Cuy(bipy),

(L-Arg)(1-C10,),]- 2C10,- 4H,0},
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PG | T M ()- Lo R PRI £ 4 1 B 30 207

A AR R AR B 254  bpy (N,N) 5 L-Arg
(N,O)fL T AR 3B 18 |-, 2 A~ Clo, AL T /N TE Ry 2 4
TS RERIRIER , 5040 T 2 M4l
Cu(I)FEE A7 285 #4 Hh 1 B K 5 8 A B R R T
1.6 —HMIREHW

1982 4, Antolini 5515 A 1 HC 45 % [Cu (im) (L-
Asp)]-2H,0(& 17), ZBEC AW EA g MAREE | 53
Frefts Cu(l) 5 Ak F A (9 28 T8 DU i e A7
Wi Horh—A L-Asp [FIBTHFEE 3 4~ Cu(DE T,
B-FRFH(03) WKME(N3) T3 —ER GBI L-Asp
M) -2 B (02) F 82 (N 1) 4 s VY 7 #E 19 IS T, 56 —
A L-Asp 19 - J2FE (O1) o 40 79 75 #fE 1 Jalh 1m] o7 5
Cu()B FZ a3 i L-Asp B FHIREE—i&E, 534h,
H,0 438 3k 55 TR 25 4 [ fr) S S FH ik — 20 4 v
TEA WS e,

B 17 A W[Cu(im)(L-Asp)]- 2H,0 15> F 254
Fig.17 Molecular structure for complex
[Cu(im)(L-Asp)]-2H,0

2008 4F , Estrader 55715 1 1 BC & ¥ [Cu(pz) (u-
Ala)(u-C10,)],(El 18), X-5F 4 B AT 5 45 2R i R iz i
H Y Cull)E 74k F < Fe A 4 /T AR e A7
BT MR ER(NT) L-Ala(N3,01)F1 5 — L-Ala(02)
P F /N TR IR IE 1, Cl0,7(03,05) v T4l 1 47 B,
Cu(l) & T Z 8] 13 C10,7(03,05)F1 L-Ala(02)#F Bk
i AR
1.7 ¥WEEYH FEHMNEE

e ey 5 TS 8 214 LW 2 NI T ]
B K L-o-R IR AW 0 F a5 A
SR | H R T g T AR 4 ST T A B 2 A e 2
BAEF G E N O 05 B R O RE ) L L-o- B3
iz K45 R B 1225 | Btk 78 B 5 0 1 T8 it

B 18 HiL G Y[ Cu(pz)(u-Ala)u-ClO,)], 53 45 # 1&l
Fig.18 Molecular structure for complex
[Cu(pz)(u-Ala)u-C10y)],

) FRREER S cu(D4s &8 S%, B G S5
Cu(ID) 0 HLF 2 95 B R A 7 A T A8 £k R B 557K 43
T KB T RE TS S 5 Be A S A 1 5 55 % VAR G
B DPPZ " TATP K& dpq F I L iy L & W 1 72 72 1B
9 VY J7 HE L AL e LU BEEAR W), 10T im  pz bipy M

phen FCA V)45 F9 W 38k 2748

A VR 2H Bk 52 A5 0G0 T 5 P [ Cu (phen) (L-
He)(H,0)|NO; Ay TLBC A (28 1 00 J7 HE 2544 (&1 19), 1
AR ZH X /N S L A 40 [Cu (phen) (L-le)
(H,0)(C10,)| 4 28 T /\ T R 45 44 | 26 B ol 1 00 4 5 A
A, BL Ao a5 oA 25 5% NOy — A S 5L
B, I EL Cu(NOy), A3 LAY, K2 AR D O

K19 BLA Y[ Cu(phen)(L-Tle)(H,0)] NO, I 4> F 4514
Fig.19  Molecular structure for complex

[Cu(phen)(L-1le)(H,O)]NO;
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A

HEZ5H, DL Cu(ClO,), H175 LG9, Cl1o, A B RE 55
BC AL A T3 Sl e 1 THU AR, PRI i T 1 25 4 45y
27 Lh CuCl, 75 1 55 Jie ~Hi(I)-L-a- LR L 5 )
I U T HESS K, B CIA AT RES S RC 1 H4

T3Ab  L-q- B TR S5 A X e G R S R A —
SESZWR, X T L-Tyr L-Phe L-Trp .L-Pro Fl L-His %
HATAMEER L-q- 2 MR ECAR | B T 005E L (9 5 55
L= E Nt L1 VA R A s 4 e N S AR R
A5 TR B A 7K Bl B B 2 5 A 17 3 R T G 37 X
S5 WU T HERS L& 20,21) , i A% A7 BH AL /N -
- FE R AR AT TT REJE B b O (D 25 - FC AL B0 6
2R (B 9, 10) 8 —ZERERE5 K9 (8] 14,15), X T &
A2 MRHEN L-Glu F1 L-Asp , H T EA X Z 1)
B2 J5 T, AT 1T BE T Bl — 2k B IR B — 4 IR 485 4 (1
11,17),

& 20 LA W[ Cu(DPPZ)(L-Trp)(H,0)|Cl0, F 43 4544
Fig.20 Molecular structure for complex

[Cu(DPPZ)(L-Trp)(H,0)|CIO,

K21 HA W[ Ca(IP)(L-Tyr)(H0)]ClO,- H,O 14354544
Fig.21  Molecular structure for complex

[Cu(IP)(L-Tyr)(H,0)]C10,- H,0
2 FE-HAO-Lo-REBEEYH
KL F

WF5E =TT 95 Wi~ (- L -o-- Z HE R TE 5 1) AN AL
AT ST HBA T2 9SS BRI X 2 T

B ATAE N L2 R SOD 814 KAl 9 Ak KBt
T A
2.1 WEZERERE

b2 R R it T 3R DNA 2549 J S e 1R T
B R SER A Y S DNA BER 3T &
LB A 2 A% R i AT T B0 X

2002 4, Chikira %™ i ESR #5058 1 &4 =
T &R S g% bk — 4 (I1)- L-oe- 28 B R BC 45 70 5 DNA 19 4%
L OF BAg R T X EElc 595 DNA BA JLRCRTR Y
TERRE 25 —Fh 2 ST A1 g, 55 DNA 13X
EIE R JL-F- AT, A EC G W 43 AR R k5
AU AR TS DNA 254 ;I H I kg AH
A BC A WA X RIS AVER, 2RISR AR ik 45
55 B TR AAE DR CHAEN], S =R 2 A S
DNA DUAERR AR ZE G, B A A PR 3L, —
FZ DL DNA 437 b (1 S S AT (Bl 5 ok il 1 ) B
AW o F I BCAR L-o- 2 FE R 1 AH B25 4
— PRI AT L-a- BRI AR, 554
L=l A WmEC5 DNAEF, H5 DNA 44
19 H AR AR AL AE S 5K T4 AVE B R A H g
AR, WIE 5 W) 70 1 LASBIE G RO 2R 15 DNA /NB 45
B o R T L-o-Z BB EE RN TEAR B AE X X
SefE IRECA B, S350 MBS T 1R HL0,
FEAE T X SE {5 % DNA VI EIE T, 148 H7E
LI 5B EY Cu(phen),*HIZEL,

2003 4 AR BIY] 5 22 2 S5 3 i L Ak
2L 7 B SE T OBE A W [Cu (phen) (L-Met) (H,0)]
NO; - H,0 . [Cu(phen) (L-Leu) (H,0)]C10, - 2.5H,0 % [Cu
(TATP)(L-phe) (H,0)]C10, +0.5H,0 5 DNA # #H B 1f
& BS 4 CT-DNA A B A s i b e i &
Py 1 48 A 30 I F O B R B AR, EO AR R O TE S
PR NE 22), ZRUB G Y S DNA BKAET
AHEAEH], it UV-Vis 2600 HE KR e 55 75 2%
PR TR ER S AT REE L EA TS
CT-DNA 454 i H & BAER 5] Vitamin C X H,0,
FAEWM AT | B A P [Cu(TATP)(L-Phe) (H,0)]C10, -
0.5H,0 7] LUid o 2 4 1l AL Y] #) pBR322 DNA
(Kl 23),

2004 4F | g IR AL IO 1 UV-Vis | 20k
i CD S K B L UK R A5 DT IR S T A [ Cu
(phen)(L-Thr)(H,0)]C10, 5 DNA WAHEAEH , CD )t
Tk (K 24)BiF 58 R W Bl B Y038 0,275 5 245 nm
Qb F U T PR AR R | I X R 42 0T ik 5 G A ke
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I/pA

I/pA

R=cm/ca,ce=0.6 mmol - L™
22 [Cu(phen)(L-Leu)(H,0)]C104-2.5H,0 7EA IR DNA
T 00 5 AR 52 ) ) RS K 22 )
Fig.22  Cyclic voltammograms (a) and differential pulse
voltammograms (b) of [Cu(phen)(L-Leu)(H,0)]
Cl0,:2.5H,0 as a function of DNA

C11,0,°C geonpare € o =050 11, Lane: (1) Mark, (2) DNA alone, c¢,=1
pmol - L™, (3)~(7) DNA+Cu* (¢, =2, 5, 10, 20, 30 pmol-L™")
K23 % H,0, PR IMLERAEZE T, [Cu(TATP)(L-Phe)
(H,0)]C10,-0.5H,0 *F pBR322 DNA HIUIHI 1]
Fig.23  Electrophoretic separations of pBR322 DNA
induced by [Cu(TATP)(L-Phe)(H,0)]Cl10,-

0.5 H,0 in the presence of H,0, and ascorbate

-10 T T T T
220 240 260 280 300 320
Wavelength / nm

CT-DNA(1.0x10~ mol - L") in the absence (-——) andpresence (—)

of [Cu(phen)(L-Thr)(H,0)]C10; at 1/R (ccy wmiedc s value of 0.2 and

0.4)

51 24 [Cu(phen)(L-Thr)(H,0)]C10, 5 DNA fAH H.AE T
B CD J6i%
Fig.24  CD spectra of the interaction between
[Cu(phen)(L-Thr)(H,0)]C10, and CT-DNA
DNA i AMEHIA &, 5 UV-Vis KX2¢0000% 77 bt
AR
AR, AR PR A 4 15657008795 g3 f o IR SO
DENCIETE | ORI 58 B P Uk A T R AT T &5
=075 A4 (I)-L-o- 2 JE TR L & 5 DNA Z [H] 1)
AHEAEF 45 R F W A FH 5 B i 5 frle 7 B 1 A T
S, B TC A5 0 2 ()AL BEL P 348 SR T 9/ ) | pR O A 0k
Be & vl g LAl A 804348 A 7 X5 DNA /EH L i
A3 3 VR FL UK SR, R B C B W A A A I SRR BT
WL %A H0, &7 FAEaE DI E] DNA,
XAERIATBE 5 & W B A SOD & MY 5E i 4 Ak
5N AR R R R (- OH) 3 1T 48 A6 D FI DNA
A XS I H R MECE Y S DNA W45 G fig )ik |
HAY)E DNA BT P A8
Chakravarty %5790 ] DNA SR SCE0E5E 1

R = J0 95 W - ()-L-- E FE TR C A %) 5 DNA 11
MHEAEH, ZBEEYS DNA FEHS , f DNA &
STHE T 1.6~5 °C, BAE L-o-ZIER A R 54T,
J5 M B AR D5 A BB K EC AW AT, FHm 2 itk
LA Y] e LA A 7205 DNA 1B, tbah 3%
FI5MFLAR dpq . DPPZ K L-o- B IEMR LK L-Arg L-
Trp L-Lys #852 GHR 12 R4 DG 2 D) 5056
W58 TG WO UIH DNA B9IE M R IAEA T
PR JEFIAFAE RIS, BOA P ad S Ak JR R g
Az R ZS 4 (10,) A AL DI &) DNA L [F] & 30, % 95
Jiie T L-oo- 28 ik TR 8 2 S 5030 JIr 2 8 1140 B0 S 50791 i
AW ST U BN M Lo 2 HE R 2 R G R
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A 527

BT IE i SO HOR R B & ) ik, BAT BN IR
bipy BB & WA B A GIE ST EIEE 5340 o k&
PACA Y5 DNA (A B4R A i ) 675 5 00 )
DNA 6 PR | RIDEIE S UIE DNA 1EH ]
e S5 ECA Y% DNA 4 AMEHIA 5%,

Chetana 507 FH&E e HL Uk SEBR A SY T — £ 51
= IC 5 M -5 ()-L-a- 2 B R L & W) %) DNA 19 U1 1
YER , JF Bl ik B9 59 [Cu(dpq)(L-Ala)(H,0)]
ClO, 5 DNA WAHEAE AR R 7 U &I/ AL 4
HX BB LA ) D) B DNA BBGE 45 4 %k 55 5% 0k [ iy 2k
A AN R AT REV K B BT B A A R
H T a R —2,

U Ah T R R Rk R 00 B 5 N4
PRBZE 43 59038 3k OGS OGS R 1 A
HL Ak 24 25 T IR SR T R B = 0 95 Wi -4 (1)-L-o- 28 3
FRICE9 5 DNA BAHEAEH], 45 R R WX S5 )
i ) AR 28 i AR EOR 45 AR S DNA FEH,
2.2 1E#l SOD

1 AE AL B AL T (SOD) BB I B B8 U B 25 H i
B0y, FEPLREE T A8 B 1k 58 55 450405 L K Bt
A8 R Ge e 55 J7 T LA R AF r I TR, BRI XS
AR SOD L8 1 55 e~ (11)- L-o- Z FE TR 5 )
4T SOD 1Y B B2 X,

Z,K T/% IElI:iI éﬂ_ [50-51,53—54,58,61,64.6692]& bﬂ: % E fl’j % Hg"c _ l_ﬂﬁ] (H)_
L-a-Z SR BC & W11 SOD T M J5 1AM T R TAE
KA AR TE DU J7 #E S5 R 0 R S A W TE 0.2~
0.9 pmol - L™ ¥ F£ 3 [ I Xt O, 1 30 il 2R 35 3] 50%
PL b, BE A ) [Cu(TATP) (L-Val) (H,0)]C10, - 0.5H,0 .
[Cu(TATP)(L-Arg)(H,0)] - 2C10,+0.5H,0 . [Cu(TATP)(L-
Ser)(H,0)]C10, .[Cu(TATP)(L-Tyr)(H,0)]C10,- H,0 X i
1 Ko 8535314 3.21x107 mol ™+ L+s™ . 1.77x107 mol~'-
L-s".0.68x107 mol™+L-s™ #l 0.57x10” mol™-L-s™, &
Wk S 0 5 ) HL A R A 1) R AR AR B AL T (SOD) I
JEH KRB, X BAT AR Y DO 7 HE S5 R T A L S
FR1S R 38 (4 A5 T DU i T 25 F TiE A4 SOD T 1 2 1
(SCHR P A T DY 0% B A 0 14 1Cs, 1B 23 518 175
H15.86 wmol - L), XA F =075 B -H(I)-L-a- &
FERR LA W) 71 122 T DU J7 HE 4548 5 K 4R SOD i
PG AR TE DU D7 HEA BUAR AL, B — MR D
PLEREE , Cu(lD)ZE I DU J5 #E FC A7 4544 55 Cu(1)Z8 % D 1
TRBC A 2548 (8] 25 2 A B AL SRR IR 25 5 AT, DA
MBI ML AL O, - i fk, 534, & B IMBER /N
(23 T BH /N Y L-oo- 28 FHE R S JHAT 7 1 F iy I 1)

L-Arg M5E R EC S W BAT 8 19 SOD i 1, X SEpF
FESE AV A U R SOD B WA H 20
2.3 HEYE K I =

AR B 5T T 3053 = 00 35 B — 4 (I)- L -o- R S
P2 BE A 0 6T K FE S 1 B B K 4l e 4 3 3 1 1 52
Megio0ss96l | Bff 5 45 SR Y1069 A o AR F A IF LT T
XL A YK RO BB R NI S X G
A A A BRI AT R R B AR T 31.95%
~39.349%(fif ) Fl 32.12%~48.76% (1 &), M4 R &
IR T 3.25%~8.52% , WA N SOD PR & T
37.78%~46.99% , <M X SE LA P e A Sl £ ok
g Rz R EIaEA R & R R LA P
JH B3 B BE A [, 4 E 45 9 Cu(phen)(L-Leu)(H,0)]
C1-2.5H,0 B (0.5 umol - L) &b B ASCR A 4 ik
WHER (0.1 wmol - LY)SUR B 47 | 1T L 5 ¥ [Cu (phen)
(L-Met)(H,0)]C1-2H,0 1E I ZCHRAR iz, 36 W3 A 2 )
TSI AY > T4 G, 75 oh AR TREZH P 5
rh S5 R 0 SR T =00 05 M- (1) -1 - - 22 2 TR i
A WXt K RE S AR W A K SOD I M 1 5 ), 15 )
TR SR BT, AR EAE AT DX
B A WX ED BT 5 . DK EF BRI B AR AL FE A

7.
3 MIREE

KIILIK  AATHE = J0 55 it~ (1)- L -o0- 28 3 R
RISV AN, S5HWERAE  WR b e LS
DNA A0 BAEFIF SOD I P A 98 55 7 Al 1 K & T
PE I FLIE JUAR S X 3X 2R LA 9 1 e Th e Jr 1
{51 QX VE 440 396 R0 47T B 1 FH 4 D7 THD 04 BIF 90 25 A 380 ¥
BET AIMER, REH T2 TAEARETE—
s, RATN AR K E R T ()i —2
PR = I0 5 W4 (I)-L-o- 2 FE T2 B 5 1 5 DNA
14 3 5 1 U A R WL S W ML N 3T A T
AL, 2 ¥ 2 i B BERL 4K 6 5 (2) WF5E — o0 05 k-
B (I)-L-o- 2 FR TC & W0 W DL V6 M IR R R AR
PLBL; Q) TEWFFE X KWL G ) SOD 1 Pk LAk -, i —
WG BC G WX AE Y B (b PR SR MmO
s HT 3G - AL, A RIEGDE RS ) A K Bt
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