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Abstract The stability, photochemistry activities and kinetic reaction of chromium complex [Cr(IIT)(4-ASA)-
(en);]CI=2H,0 (4-ASA: 4-aminosalicylic acid dianion, en: ethylenediamine) were discussed by means of
UV-visible, fluorescence spectra, conductivity and electrospray ionization mass spectrometry. The complex
is sensitive to light. The photochemistry product was deduced to be [Cr(4-ASA)(en)(H,0),] ", and then the
Gel electrophoresis of plasmid DNA shows that the photochemistry product can promote the cleavage of
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pBR 322 DNA efficiently.
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Figure 1 The UV-Vis spectra of complex in different pH con-
dition
a—e: pH=7.4, 6.0, 5.0, 4.0, 2.3. [Cr(4-ASA)(en),]C1=2.0X10 > mol-L ', 72 h
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Figure 2 The UV-Vis spectra of complex at different tempera-
tures
a—e: 35,40, 45,50, 55 °C. [Cr(4-ASA)(en),]C1=2.22X 10 > molsL ", 60 min
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Figure 3 Fluorescence spectra of complex before and after
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Figure 4 Absorption spectra of complex before and after irra-
diation
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Figure 5 The UV-Vis spectra of complex irradiated for differ-
ent time
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Figure 6 Molar conductivity changes of complex exposed to
sunlight
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Figure 7 EMS mass spectra of [Cr(4-ASA)(en),]Cl in aqueous
solution
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Figure 8 EMS mass spectra of irradiated [Cr(4-ASA)(en),]Cl
in aqueous solution
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Table1 The assignment of the d-d absorption of the complex

Complex 4Azg—“ng/nm A/(kJemol ™"

Final product 45— *E/nm Al(kJemol 1)

[Cr(4-ASA)(en),]" 510 nm 233.5

[Cr(4-ASA)(en)(H,0),]

550 nm 216.7
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L%, ULHHRCAR 4-ASA B S (D) 7 Eff k.
Fit 0 R NARAE R D 0 B B I R AR Ak, T AR
SR F B (10£0.5)X 107 mol eLes ™' & 11 Hh
2 155 AR TG PI[Cr(4-ASA)(en)(H0),] 5
EDTA S I R840, [RIFE T WLBC /A& 4-ASA 1B 8T
B & 7 B ok, SR N R A N
(8.240.1)X 10> mol 'eLes™".

RS, RIEHE AP [Cr(4-ASA)(en),]Cl 5
EDTA RN [FIFE AT DU S C RIS i e i, e
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Figure 10 Fluorescence changes with time for the mixture of
[Cr(4-ASA)(en)(H,0),]" with EDTA
a—d: 4, 11,24, 55 h. 37 °C, pH 7.4, Inset: A plot of In[(a—b)/(b—x))/(a—Db)
vs. time, a=0.1 mmolsL "', 5=10a, x=a(Fy—F)/(Fy—F-=), r=0.992
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Figure 11 Absorption spectra at different time for the mixture
of [Cr(4-ASA)(en)(H,0),] " with EDTA
1-5: 0, 20, 50, 75, 100 h, Inset: A plot of In[(¢—b)/(b—x))/(a—b) vs. time,
@=0.10 mmolsL "', 5=10q, x=a(Ao—A)/(Ay—A-), r=0.990

FIEBURIGTER), AHXS en BCAAK UL 4% EDTA FTEUAR.
en 7 FHK THURG, FLEY)HInERE L AE(CFSE)
A H1233.6 kJemol 'sL [#% T 216.7 kJemol 'sL. FH{k37i%
1LBE CFAE 2 BH2 BEAR, AT LA AR W e o
RS 28 HEAN ROl HR I B v v AE = AT REYOIR 25
AR E ).
24 EEVMREXUFE=HS DNA KL
GG M HOG IR =) 5 DNA (8 [ S E4T T RS,
Bl 12 e E A FRC A I[Cr(4-ASA)(en),] 5 pBR
322DNA 1EHIFIR BERR FE S0, i 12 ml g0, AROGHIAD
BWAESZIG 4 N ANRED)#] pBR 322DNA. A&,
CrCly J 4-Z K MR A e V)] pBR 322DNA.

Bl 12 FEAYI[Cr(4-ASA)(en),] 5 pBR 322 DNA 1 K3 E

Bh

Figure 12 Cleavage of pBR 322 DNA in the presence of dif-
ferent concentration of [Cr(4-ASA)(en),]|Cl

Lane 1: DNA control; Lane 2—8: DNA+[Cr(4-ASA)(en),]" (2, 6, 10, 20, 40,
100, 200 pmol/L), 30 min

P 13 g SRR AN ] B ) R [Cr(4-AS A)(en), ] " FE S 7E2E
41 N5 pBR 322DNA 1E] 100 min 7R &,
13 0] W, 28 HUpHE i & 4% pBR 322DNA HA D) #HIE
FH. Bt B I ) F) 38 0, 6 4 D R g R
7E RS 80 min Ji V) FI Ry IA B, Rl A A b JEUT BT 1)
gk aE K, DIFIRe JEW N .
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B 13 AN [ I A R [Cr(4-ASA)(en),] " ¥ ¥ 55 pBR
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Figure 13 Cleavage of pBR 322DNA in the presence of irradi-
ated [Cr(4-ASA)(en),]Cl

Lane 1: DNA control; Lane 2—8: the irradiated time of [Cr(4-ASA)(en),]"
(20 pmol-L ™", 20, 40, 60, 80, 100, 120, 200 min

1% FHRC &4 e 80 min (M= X &, fRAFE 4
P FRFE T 6= 5 pBR 322DNA A H e T1 6 15
SN, W 14 s, B BN R]RTE I, DNA B g iE
SEF(T BRI, BT ) e e Mk 45 Ry (I 7))k vk
BN, AESONV AT 15 min, B K TEL A O,
120 min J&, 8 BRJE 454 AR K BEWDG T
[Cr(4-ASA)(en)(H,0),]  {EBUR MK E F (20 pmol-L ™)k
AT ) DNA. N GENE BEE %A% 90 B 2 4%
14 FEAR AT 04, H e BT REBAT LS, G 4h
RANEN 15 Fros. W ERESs MR R U, AR IS
H 1107 (R=0.968).

Bl 14 [Cr(4-ASA)(en)(H,0),]" 5 pBR 322DNA 1 (1 [a] B
B

Figure 14 Cleavage of pBR322 DNA in the presence of
[Cr(4-ASA)(en)(H,0),]" for different time

Lane 1: DNA control; Lane 2—8: DNA+20 pmolsL ' [Cr(4-ASA)(en)(H,0),]"
(15,25, 45, 65, 85, 100, 120 min), 37 C
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Figure 15 Curves fit for DNA cleavage by [Cr(4-ASA)(en)-
(H,0),]"
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AR SI2 50 4% 1 7 Lok B A4 &% o 20 il im N - Y E B
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Table 2 Effect of additives on the extent of pBR 322DNA
cleavage by [Cr(4-ASA)(en)(H,0),]"

o Yield/%
Condition
Form I Form II Form III

Control 81 19 0
[Cr(4-ASA)(en)(H,0),]" 50.6 26.5 22.9
+DMSO (0.4 mol) 442 29.3 26.5
+MeOH (2.5 mol) 50.8 25.7 23.5
+glycerol (0.4 mol) 49.4 24.7 25.9

20 pmoleL ' [Cr(4-ASA)(en)(H20)2]", 0.01 pg/uL pBR 322 DNA, 60 min.

Lay 2025 TR A A TC A 0% DNA [ E)E
B $8H DNA £F Cr(VI)+iE )57 +0, 5 CrCl;+H,0,
KRR R o R AR AR, T Cr(VD B (T A5
APt DNA. 2 AN EsT, R +3 irfil+6
Wb GPREE. ARIO A 2E 25, SGR=Y IO
WL IRAIEAE+6 MER(CrOL) ", e32~4.7X10° mol '
Leem™', pH 7.4P%), B AM7E 6 BT S Ak & I iR 28
234, ATLAFERR AL T2 DNA L. AH OGSOk
KW, EHIC S (en),Co(OH)(OH,) >, [(cyclen)-Co(OH)-
(OH,)” " 1 [(tamen)Co(OH)(OH,) | fE A7 R {2 HE B R
JEEE KRR B H (1} 107 moleL "))
SR 3.6X107%, 3.6X 10721 0.18 h™'. AL 2 %%
B & 0 1) 56 B P2 I [Cr(4-ASA)(en)(H,0),] 5 ik =4
B AP R A AL 2548, A RT RS K AR DI BIPLEE, 1
SRR WA Rt — DT

3 Hit

FIH 2 o T Bt 70 7 1 80T & B AR 5 )
[Cr(IIT)(4-ASA)(en),]CL LEA RIS AF T (AR e 1t Joa b2y
WEPE AW P R SR AR R RRE AL, 1
FOGRUSS R 2 A A MR 2 N, B &K & i id
WP FT AT A s, 25 WAy R K 2> AU, =
HNRIAZIART P REAEARHR B N HRE D) DNA, D)%
PUEE AN, e S 0x—HR, A nlsere ) 6s)
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