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Scheme S1: Synthetic route for 1 and 2
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Table S1: List of intrinsic binding constants (Kb) of various transition metal 

complexescontaining IP and acac as one of the ligands

Complex Kb (M-1) References

[Cu(nip)(acac)]+ 7.5 × 104 1

[Cu(NIP)2]2+ 9.69 × 104 1

[Co (Phen)2(PIP)]3+ 2.15 × 105 2

[Co(bpy)2(PIP)]3+ 1.9 × 105 2

[Co(phen)2(ippip)]3+ 1.9±0.2×105 3

[Co(bpy)2(CNOIP)]3+ 5.0 × 104 4

[Co(Phen)2(CNOIP)]3+ 1.6 × 105 4

[Co(Phen)2(HPIP)]3+ 4.1 × 105 5

[Co(Phen)2(HNAIP)]3+ 1.8 × 105 5

[Ru(bpy)2(BPIP)]2+ 1.70 ×105 6

[Ru(Phen)2(BPIP)]2+ 7.03 × 104 6

[Ru(bpy)2(PPIP)]2+ 4.3 × 104 7

[Ru(Phen)2(PPIP)]2+ 1.1 × 105 7

[Ru(bpy)2(PIP)]2+ 4.7±0.2 ×105 8

[Ru(phen)2(ippip)]2+ 2.1±0.2×105 3

[Cu(acac)(dpq)Cl] 2.2 × 105 9

[Cu(acac)(dppz)Cl] 3.6 × 105 9

[Cu(biim)(acac)(H2O)]2[Cu(acac)2(ClO4)2] 3.6 × 105 10

[Zn(L-His)(NIP)]+(1) 3.3 × 105 Present work

[Zn(acac)2(NIP)] (2) 1.76× 104 Present work
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Fig. S1: Speciation diagram for L-histidine showing that the major form of L-histidine at pH ~ 

11 is L- (Adapted from P. Deschamps, P.P. Kulkarni, M. Gautam-Basak, and B. Sarkar 

Coord. Chem. Rev. 2005, 249, 895–909)
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Fig. S2: Electronic absorption spectra of 2 in absence and presence of increasing amounts of CT-

DNA. Inset: Plot of [DNA]/(εa-εf) vs. [DNA].  
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Fig. S3: Emission spectra (λex = 341 nm) of 2 in absence and presence of CT-DNA, [2] = 20 µM. 
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Fig. S4: (A) The fluorescence spectra of the binding of EtBr to CT-DNA in phosphate buffer at 

pH 7.2, in the absence and presence of increasing amounts of 2, [2] = 0 – 30 µM, [DNA] = 10 

µM.  (B) Stern-Volmer quenching plot of CT-DNA – EtBr system by [2], r = Ccomplex/ CDNA.

Fig. S5: Agarose gel electrophoresis of pBR322 DNA, [2] = 10–500µM, [DNA] = 100ng/µL, 

incubation time = 30 min., TBE buffer, pH 7.2, 37°C. Lanes 1: DNA control, Lane 10: DNA 

control + DMSO, Lane 2-9: DNA + [2](10, 20, 50, 100, 200, 300, 400, 500 µM respectively).

Lane no. 1    2      3     4     5     6     7     8      9     10

← condensed DNA

← NC DNA, form II
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Fig.S6:Effect of high concentration of NaCl on reversibility of pBR322 DNA condensation 

induced by 1 in phosphate buffer (pH 7.2) Lane 1: control, nonmodified DNA, Lane 2: DNA + 

complex (1.2 mM), Lane 3: DNA + 1 (1.2 mM) + NaCl (0.25 M), Lane 4:DNA + 1 (1.2 mM) + 

NaCl (0.45 M), Lane 5: DNA + 1 (1.2 mM) + NaCl (0.65 M), Lane 6:  DNA + DMSO.

      

Fig.S7:Effect of high concentration of NaCl on reversibility of pBR322 DNA condensation 

induced by 2 in phosphate buffer (pH 7.2) Lane 1: control, nonmodified DNA, Lane 2: DNA + 2 

(1.2 mM), Lane 3: DNA + 2(1.2 mM) + NaCl (0.25 M), Lane 4:DNA + 2 (1.2 mM) + NaCl 

(0.45 M), Lane 5: DNA + 2(1.2 mM) + NaCl (0.65 M), Lane 6:  DNA + DMSO.

← condensed DNA

← SC DNA, form I

← NC DNA, form II

← condensed DNA

← SC DNA, form I

← NC DNA, form II

Lane  no.          1       2        3        4        5        6

Lane no.   1        2        3       4       5       6
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Fig. S8: Agarose gel electrophoresis pattern of pBR322 DNA, showing the protection of plasmid 

pBR322 DNA against DNase I (10 units) by preformed DNA condensates of 1 and 2. [DNA] 

=100 ng, [1 and 2] = 200 M. Lane 1: DNA control, Lane 2: DNA + 1 (200 µM); Lane 3: DNA 

+ 1 (200 µM) +DNase I; Lane 4: DNA + 2 (200 µM); Lane 5: DNA + 2 (200 µM) + DNase I; 

Lane 6: DNA + DNase I.
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(A)

(B)

Fig. S9: AFM images of DNA condensates showing formation of bigger aggregates 

(conglomerates) on incubation of DNA (200 ng/µL) with 150 µM (A) 1 (scan are 1 m) and (B) 

2 (scan area 0.25 m) in phosphate buffer (pH 7.2) for 60 min at 37ºC. 
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Fig. S10. The relative transfection efficiency of NIP alone and Zn(II) complexes (1 and 2) 

calculated using Image J analysis.
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Fig. S11:IR spectrum of  the ligand NIP.
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Fig. S12: IR spectrum of 1.

4000 3000 2000 1000
20
30
40
50
60
70
80
90

100

%
 T

 cm-1
Fig. S13: IR spectrum of 2.
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Fig. S14: 1H-NMR spectrum of NIP recorded in DMSO-d6
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Fig. S15:1H-NMR spectrum of 1recorded in DMSO-d6
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Fig. S16: 1H-NMR spectrum of 2recorded in DMSO-d6
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Fig. S17: ESI-MS spectrum of  the ligand, NIP.
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Fig. S18:ESI-MS spectrum of1.
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Fig. S19:ESI-MS spectrum of 2.
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