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Fig. S1 FTIR spectrum of ligand HL' in NaCl plate.
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Fig. S2 FTIR spectrum of complex 1 in KBr pellet.
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Fig. S3 FTIR spectrum of complex 2 in KBr pellet.
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Fig. S4 FTIR spectrum of complex 3 in KBr pellet.
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Fig. S5 FTIR spectrum of complex 4 in KBr pellet.




Analyst
Date

514

481
461
44‘
421
40
38
361
34]
3z
304
28]
26
241
22
20]

%T

- ——

Administrator

Thursday, March 28, 2013 12:33 PM

2408 BTem-1, BT

il
s 7ot ot sk
G om0

PerkinElmer Spectrum Express Version 1.03.00
3/28/2013 12:33 PM

/ 427497
i

e

19
4000

3500 3000

1000 500400

0.2

0.1

Absorbance

0.0

Wavelength(nm)

0.50
A)
g 0.25 4
Jl‘iﬂ J;O 1;0 450
Wavelength(nm)

—]

—

3

—d

—
T T

300 400 500

Absorbance

0.15

0.10 =

0.05

(B)

0.00

T
600

L) L]
800 1000
Wavelength/nm

1200

Fig. S7 Electronic spectra of complexes in DMSO of (A) 5x107°(M) where inset shows
the same for 1x10°(M) and (B) 5x10~(M) solution at 298 K.
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Fig. S8 Electronic spectra of the free ligands of 5x10° (M) in (A) DMSO and (B) 75%
DMSO solution at 298 K. Inset shows the same for 10~ (M) solution.
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Fig. S9 Electronic spectra of complexes in 75% DMSO of 5x10°(M) solution at 298 K.

Inset shows the same for 5x107°(M) solution.



Fig. S10 Packing plot of complex 2.

Fig. S11 Packing plot of complex 3.

Fig. S12 Packing plot of complex 4.
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Fig. S13 ESI-MS of complex 3 in DMSO-acteonitrile as arepresentative of five Ni"

complexes: (A) simulated and experimental spectra (B) isotopic distribution pattern.
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Fig. 14 Wavelength scan for the hydrolysis of 4-NPP in the absence and presence of
complex 1 (substrate:catalyst = 20:1) in 75% DMSO (DMSO : pH 9 buffer =3 :1)
recorded at 25 °C at an interval of 10 min for 2 h. [4-NPP] =1 x 1073(M), [Complex 1]

0.05 x 10 °(M). The arrow shows the change in absorbance with reaction time.
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Fig. S15 Wavelength scan for the phosphatase activity of complex 2 in 75% DMSO
(DMSO : pH 9 buffer =3 :1). [4-NPP] =1 x 10~ (M), [Complex 2] = 0.05 x 10>(M).
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Fig. S16 Wavelength scan for the Phosphatase activity of complex 3 in 75% DMSO
(DMSO : pH 9 buffer =3 :1). [4-NPP] =1 x 10°(M), [Complex 3] = 0.05 x 10(M).
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Fig. S17 Wavelength scan for the phosphatase activity of complex 4 in 75% DMSO
(DMSO : pH 9 buffer =3 :1). [4-NPP] =1 x 10~ (M), [Complex 4] = 0.05 x 10>(M).

10



1.5
——4-NPP
— 4-NPP + complex-5
— After 2 hours
1.0 -
©
>
=
=
=
T
o
v
=
< 0.5
0.0 T T
400 450 500
Wavelength(nm)

Fig. S18 Wavelength scan for the phosphatase activity of complex 5 in 75% DMSO
(DMSO : pH 9 buffer =3 :1). [4-NPP] =1 x 10°(M), [Complex 5] = 0.05 x 10(M).
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Fig S19 Control experiment against phosphatase activity with ligand HL' in 75% DMSO
(DMSO : pH 9 buffer =3 :1) recorded after 2 hours.
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Fig. S21 Depicted are the labels of the atoms in the active catalysis center.

Table S1 Molar conductance values of complex 1-5 in DMSO at 298 K.

130

Fig. S20 Interdependence of k.., values with (A) NiNi separation and (B) Ni-O-Ni bond

angle of previously reported dinuclear Ni'' complexes. Inset shows the same plot for our

Complex Molar conductance Ay Nature of electrolyte
(1))
1 98 1:1
2 102 1:1
3 105 1:1
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4 90 1:1
5 92 1:1
Table S2 Kinetic parameters for phosphatase activity of complex 1-5.
Complex 104 Viar | Standard 10° Ky, Standard | 10™ Kassoc 10° ke
Ms™h error M) error M M'sTh

1 3.33 8.62x10™ 5.22 0.016 0.019 1.28

2 14.5 1.17x10° 30 0.001 33.33 0.97

3 40.3 0.745 69 9.72 0.014 1.17

4 3.04 1.14x10™ 5.62 0.003 0.018 1.08

5 4.1 8.92x10™ 7.6 0.018 0.013 1.08

Table S3 First-order Rate Constants for the Hydrolysis of Various Phosphate Esters by
Previously Reported Dinuclear Ni''Complexes.”

Complex Ni...Ni (A)/ | Substr | Condit kea (s7) Ref
Ni-O-Ni(°) ate ions

[Ni,(LH,)(H,0),(OH)(NO5)](NO;3)3 2.970/93.26 4-NPP | MeOH | 2.0 28a
L=Schiff-base -H,O

(1:1)
[Niy(L)(NCS);(H,0),], 3.114/99.86 4-NPP | Water- | 0.841 28b
[Niy(L?)(CH;COO)(NCS),(H,0)], 3.059/98.54 acetoni | 0.942
[Niy(L*)(NCS);] 3.099/98.54 trile 0.742
L"*? = Schiff-base (1:1)
[Ni,L(u-OH)] (ClOy), - BNPP | Water- | 1.49 x10™ 4a
L = Schiff-base ethanol

(1:1)
[Ni,L'“B](C10,), - 4-NPP | pH7.2 | (3.36-10.83) | 28¢c
L'? =polyazamacrobicyclic x 107
B =bipy, phen

13




[Ni"5(L")(0,CMe),(H,0),][PFs] 5
MeOH.3H,0

[1\1112112(Lz)(oz(:Me)z(MeOH)(Hzo)][C104]

L"* = Mannich-base

3.644/126.19

~3.364/112.78

HPNP

MeOH
-H20
(33%,
v/v)

16.50 x 10™

2.96 x 107

36a

* BNPP= bis(4-nitrophenyl)phosphate; HPNP= 2-hydroxypropyl(4-nitrophenyl)phosphate

Table S4 Cartesian coordinates of optimized structures.
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. 85757
. 13112
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Table S5 Structural parameters and NPA atomic partial charge distribution of selected

. 95935 -0.
.30191  —1.
.01077  -0.
.79052 -1,
. 95523 2.
.89172 2.
.40065 0.
.33723 0.
.20469 0.
. 26843 -1.
.88951 -1.
. 84598 -1.
. 36039 3.

38315
09613
72572
45875
03426
9386

86759
35085
55347
34203
49781
21152
71089

. 8864

. 7038

. 66206
. 38524
. 81052
. 23387
. 91864
. 08481
. 35746
. 46212
. 18779
. 65336
. 7547

reaction structures. The labels of the atoms are presented in Fig. S27.

Structural Parameters | Cl-1-H,O- Cl-1-H;0 - | Me-1-H,0 - | CHMe,-1- CMe;-1- OMe-1-H,O
RC TS TS H,O -TS H,O -TS -TS
B(P-O1) 3.45 1.88 1.88 1.88 1.88 1.89
B(P-05) 1.68 2.23 2.24 2.23 2.23 2.21
A(O1-P-05) 140.5 165.8 165.7 165.8 165.9 165.8
D(02-03-04-P) -26.1 7.6 7.9 7.7 7.6 7.1
B(Nil---Ni2) 4.03 3.89 3.86 3.86 3.86 3.87
B(Nil-06) 2.52 2.48 2.47 2.47 2.47 2.47
A(Ni1-O6-Ni2) 132.0 125.1 124.3 124.1 124.6 124.7
Atomic Partial Charge | Cl-1-H,O- CI-1-H;O - | Me-1-H,0 - | CHMe;-1- CMe;-1- OMe-1-H,0
RC TS TS H,O -TS H,O -TS -TS
C(P) 2.568 2.551 2.550 2.549 2.550 2.550
C(0o1) -1.034 -0.972 -0.972 -0.973 -0.972 -0.972
C(02) -1.107 -1.141 -1.142 -1.143 -1.143 -1.144
C(03) -1.121 -1.036 -1.035 -1.037 -1.037 -1.037
C(Nil) 0.820 0.777 0.776 0.773 0.776 0.772
C(N1i2) 0.822 0.872 0.864 0.859 0.865 0.860
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C(06)

-0.742

-0.749

-0.755

-0.788

-0.756

-0.788
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