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Figure S1. FT-IR spectra of (A) complex 3 and (B) complex 6 

 

 

 

 

Figure S2. Absorption spectra of (A) complex 3 and (B) complex 6 
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Figure S3. ESI-MS spectra of complex 3 

 

Figure S4. ESI-MS spectra of complex 6 
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Figure S5. Perspective view of H bonded supramolecular chain of complex 3 along (A) a axis, (B) b 

axis, (C) c axis 
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(A)                                                                                                 (B)  

Figure S6. Wavelength scan for hydrolysis of PNPP catalyzed by (A) complex 2 and (B) complex 5 

(substrate: catalyst = 10:1) in DMF-water mixture recorded at 25 °C for the duration of 60 min and at 

intervals of 5 min. [PNPP] = 1 × 10-3 (M); [complex] = 10-4 (M). 

 

 

(A)                                                                                    (B)  

Figure S7. Wavelength scan of PNPP in presence of (A) complex 1 and (B) complex 6 (substrate: 

complex = 10:1) in DMF-water mixture recorded at 25 °C. [PNPP] = 1 × 10-3 (M); [complex] = 10-4 

(M). 
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Figure S8. Time dependent wavelength scan of PNPP in presence of (a) ZnCl2, (b) ZnBr2, (c) ZnI2  
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Figure S9. Michaelis-menten kinetics plot obtained from absorption profile of PNPP upon addition of 

complex 2 owing to the formation of p-nitrophenolate (λmax = 424 nm) of complex 2. Inset shows 

Lineweaver-Burk plot, slope = 2.945, intercept = 2029.57, R2 = 0.9934 

 

Figure S10. Michaelis-menten kinetics plot obtained from absorption profile of PNPP upon addition of 

complex 5 owing to the formation of p-nitrophenolate (λmax = 425 nm) of complex 5. Inset shows 

Lineweaver-Burk plot, slope = 7.275, intercept = 1507.56, R2 = 0.9914 

 

0 5 10 15 20

0

1

2

1000 1500 2000

4000

6000

8000

 

 

1/Substrate [M
-1

]

1
/R

a
te

 [
M

-1
.s

e
c

]

R
a
te

/[
M

].
s
e
c

-1
 (x

 1
0

-4
)

Substrate/[M] 
 
(x 10

-4
)



 S9 
 

         Table S1. Coordination bond lengths (Å) and angles (°) for complex 3 

I1-Zn1       2.5509(16) 

Zn1-O1          1.953(7) 

Zn1-O3          1.926(7) 

Zn1-N1          2.019(9) 

I1-Zn1-O1          120.8(2)   

I1-Zn1-O3          108.9(3) 

I1-Zn1-N1          115.7(3) 

O1-Zn1-O3          103.8(4) 

O1-Zn1-N1           95.8(3) 

O3-Zn1-N1          110.8(3) 

  Zn1-O1-C4          123.6(6) 

Zn1-O3-Zn1a       120.3(7) 

Zn1-O3-H3            120.00 

Zn1a-O3-H3            120.00 

Zn1-N1-C7          120.6(7) 

Zn1-N1-C8          121.1(8) 

 

   Table S2. Coordination bond lengths (Å) and angles (°) for complex 6 

I1-Zn1 2.5995(12) 

Zn1-O3          1.965(5) 

Zn1-O4          2.257(5) 

Zn1-N1          2.081(5)   

Zn1-N3          2.084(6) 

I1-Zn1-O3        119.61(14) 

I1-Zn1-O4        100.48(14) 

I1-Zn1-N1        100.96(15) 

I1-Zn1-N3        107.61(18) 

O3-Zn1-O4         82.36(18) 

O3-Zn1-N1         92.17(19) 

O3-Zn1-N3          131.0(2) 

O4-Zn1-N1        157.74(19) 

O4-Zn1-N3           76.9(2) 
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  N1-Zn1-N3           91.0(2) 

Zn1-O3-C8          126.8(4) 

Zn1-O4-C16        111.8(4) 

Zn1-O4-H4            137(2)   

Zn1-N1-C1          117.5(4) 

Zn1-N1-C1A         124.4(4) 

Zn1-N3-C2          111.8(5)   

Zn1-N3-C15         107.8(4) 

 

Table S3. Selected hydrogen bonding distances (Å) and angles (deg) for the complex 3 

D-H….A  Symmetry 

operation 

D-H(Å)  D….A(Å) A…H(Å) <D-H-

A(deg) 

O3-H3....N2 x,y,z 0.820 2.850 2.668 94.37 

N2-H2A....O3 x,y,z 0.890 2.850 2.514 103.06 

N2-H2B....N1 x,y,z 0.890 2.962 2.648 101.87 

C7-H7....Cl1 x,y,z 0.930 3.160 2.710 110.63 

C9-H9B....O4 x,y,z 0.970 3.463 2.642 142.69 

N2-H2B....O1 -x+1,+y,-z+1/2 0.890 2.815 2.295 124.12 

N2-H2A....O2   -x+1,+y,-z+1/2 0.890 2.941 2.715 92.22 

O3-H3....O2 -x+1,+y,-z+1/2 0.820 3.395 2.737 138.62 

C11-H11B....O2 -x+1,+y,-z+1/2 0.970 3.386 2.809 118.88 

C12-H12C....Cl1 -x+1,+y,-z+1/2 0.960 3.524 2.684 146.37 

O3-H3....O3 -x+2,+y,-z+1/2 0.820 3.166 2.779 110.87 

N2-H2A....O3 -x+2,+y,-z+1/2 0.890 2.976 2.139 156.42 

C8-H8....O3 -x+2,+y,-z+1/2 0.970 3.550 2.816 133.10 

C11-H11....Cl1 x,-y+1,+z-1/2 0.970 3.697 2.924 137.41 
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Table S4. Selected hydrogen bonding distances (Å) and angles (deg) for the complex 6 

D-H….A  Symmetry 

operation 

D-H(Å)  D….A(Å) A…H(Å) <D-H-

A(deg) 

O7W-H13....Br1 x,y,z 1.112 3.286 2.929 98.68 

C1A-H1AA....O7W x,y,z 0.930 3.105 2.620 113.06 

O6W-H5A....O6W -x+1,-y+1,-z+2 0.850 3.150 2.688 115.63 

O6W-H5A....O2 -x+1,-y+1,-z+2 0.850 3.401 2.864 122.92 

C10-H10B....O3 -x+1,-y+1,-z+2 0.960 3.192 2.791 106.05 

O3-H4....O2 -x+1,-y+1,-z+2 0.939 3.346 2.990 104.15 

O6W-H5B....N3 -x+1,-y+1,-z+1 0.850 3.085 2.449 132.15 

C15-H15A....O2 -x+1,-y+1,-z+1 0.970 3.651 2.834 142.48 

C16-H16A....O1 -x+1,-y+1,-z+1 0.970 3.676 2.822 147.40 

C16-H16B....O7W 
-x+1,+y+1/2,-

z+1/2+1 
0.970 3.496 2.844 125.34 

 

Table S5. First-order rate constants for the hydrolysis of various phosphate esters by previously 

reported complexes. 

Catalyst a Substrate b kcat (s-1)  Solvent Ref. 

1) [Zn(HL1H)Br2] PNPP 4.927 DMF/H2O 
Present 

work 

2) [Zn2(HL1H)2(OH)I2].I PNPP 15.5056 DMF/H2O 
Present 

work 

3) [Zn(HL2)Cl] PNPP 8.7155 DMF/H2O 
Present 

work 

4) [Zn2(HL2)Br3] PNPP 6.6332 DMF/H2O 
Present 

work 

5) [Zn2L
1

2Br2] PNPP 8.80 s-1 DMF/H2O 34 

6) [Zn2(L)2Cl2] PNPP 9.97 s-1 DMF/H2O 40 

7) [Zn2(L)2I2] PNPP 11.62 s-1 DMF/H2O 40 

8) [Zn(L2)Cl2] PNPP 12.52 s-1 DMSO /H2O 42 

9) [Zn(L3)Cl2] PNPP 9.116 s-1 DMSO/H2O 42 

10)  [Zn2(L)(SCN)3] PNPP 17.0110-2 s-1 DMF/H2O S1 

11)  [Zn3(L
1)2(OAc)4] PNPP 7.11× 10-2 s-1 MeOH/H2O S2 

12) [Zn(L2)(OAc)] PNPP 4.841× 10-3 s-1 MeOH/H2O S2 
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13) [Zn2(μ-LClO)(μ2 OAc)2] 

(PF6) 
BDNPP 0.48×10-3 s-1 MeCN/H2O S3 

14) [Ni2(μ-LClO)(μ2-

OAc)2](PF6)·3H2O 
BDNPP 2.80×10-3 s-1 MeCN/H2O S3 

15) [Zn2(LH–2)] BNPP 2.2410-6 s-1 H2O S4 

16) [Zn2(HL1)(μ-OAc)](PF6) BNPP 1.26×10-6 s-1 MeCN/H2O S5 

17) [Cu2(L)(μ-

OH)(H2O)(ClO4)2] 
PNPP 1.69 s-1 DMSO/H2O S6 

18) [Zn2(L
2H–1) (MeOH) (OH)] 

(ClO4)2 
BNPP 1.9×10-6 s-1 DMSO/H2O S7 

19) [Zn2(L
4H–1)] BNPP 4.2×10-5 s-1 DMSO/H2O S7 

20) [Zn2(BPMP)(μ-OH)]2+ HPNP 6.4×10-4 s-1 DMSO/H2O S8 

21) [Zn2(L
1H–1)(OH)](ClO4)2 BNPP 4.9×10-6 s-1 DMSO/H2O S9 

22) [Cu2 (L
1)(μ-O2CMe)2][NO3] HPNP 14.5 × 10-4 s-1 MeOH/H2O S10 

23) [Mn (L1)2(H2O)2].Br PNPP 3.6-10.17 DMF/H2O 35 

24)[Cu4(L)2(HL)2(OAc)2]
.CH3C

N.H2O 
PNPP 3.365 s-1 DMF/H2O 36 

25) [Ni2L
1(CH3COO)2(SCN)]. 

(H2O)2.(0.5CH3OH) 
PNPP 8.08×10-2 s-1 DMSO/H2O S11 

aHL1(5) = 2-((bis(2-methoxyethyl)amino)methyl)-4-methylphenol 

HL (6-7) = 2-[bis(2-methoxyethyl)aminomethyl]-4-isopropylphenol 

L2(8) = 4-Methoxy-benzoic acid (1-pyridin-2-yl-ethylidene)-hydrazide 

L3(9) = 4-Methoxy-benzoic acid (phenyl-pyridin-2-yl-methylene)-hydrazide 

HL(10) = 4-tert-Butyl-2,6-bis-[(2-pyridin-2-yl-ethylimino)-methyl]-phenol 

HL1 (11) = {4-Chloro-2-[(2-morpholin-4-ylethylimino)-methyl]-phenol} 

HL2 (12) = {4-Chloro-2-[(3-morpholin-4-yl-propylimino)-methyl]-phenol} 

HLCl (13-14) = 2,6-bis[bis(2-pyridylmethyl)aminomethyl]-4-chlorophenol 

LH(15) =1,1′-(1H-pyrazole-3,5-diyl)bis(methylene)bis[octahydro-1H-1,4,7-triazonine] 

H3L1(15) = N-(2-hydroxy-3-{[(2-hydroxyethyl)(pyridin-2-ylmethyl)amino]methyl}-5-methylbenzyl)-N-

(pyridin-2-ylmethyl)aminoacetic acid 

HL(17) = 4-methyl-2,6-bis((E)-(6-methyl-1,4-diazepan-6-ylimino)methyl)phenol 

L2 (18) = N1,N1′-(4H-pyrazole-3,5-diyl)-bis(methylene)bis{N1-[2-(diethylamino)ethyl]- 

N2, N2-diethylethane-1,2-diamine} 

L4 (19) = N1,N1′-(4H-pyrazole-3,5-diyl)bis(methylene)bis(N1,N2,N2-trimethylethane-1,2-diamine) 

HBPMP (20) = 2,6-bis{[bis(pyridin-2-ylmethyl)amino]methyl}-4-methylphenol 

L1(21) = N,N′-(4H-pyrazole-3,5-diyl)bis(methylene)bis{2-(pyridin-2-yl)-N-[2-(pyridin-2-

yl)ethyl]ethanamine} 

HL1(22) = 4-methyl-2,6-bis((3-(pyridin-2-yl)-1H-pyrazol-1-yl)methyl)phenol 

L1(23) = 2-[(2-Morpholin-4-yl-ethylimino)-methyl]-phenol 

L(24) = 2-[(2-Hydroxy-1,1-dimethyl-ethylamino)-methyl]-phenol 

HL1(25) =2,6-bis((E)-(2-morpholinoethylimino)methyl)-4-tert-butylphenol 
bPNPP = 4-Nitrophenyl Phosphate, BDNPP/BNPP = Bis(4-nitrophenyl) phosphate, HPNP = 2-

Hydroxypropyl(4-nitrophenyl)-phosphate. 
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