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Experimental Section

Syntheses. H3L2. To a MeOH solution (20 mL) of 2,6-diformyl-4-methylphenol (1.0 g, 6.1
mmol), 3-amino-1-propanol (0.91 g, 12.2 mmol) was added in air at room temperature (28 °C)
and stirred for 2 hours and solvent was evaporated in air to get an orange colored semi-solid
product after 12 hours. The obtained gummy product 2,6-bis-[(3-hydroxy-propylimino)-methyl]-
4-methylphenol was washed copiously with water and hexane, and used for complex synthesis
without further purification. Yield: 1.32g (78%).

[Nig(u-HL3),(u-HL4),]-2MeOH-2H,0 (1-:2MeOH-2H,0). A MeOH solution (20 mL) of H3L2
(0.278 g, 1.00 mmol) and 3,5-dimethylpyrazole (Me,pzH) (0.96 g, 1.0 mmol ) was stirred for ca.
40-45 minutes in air. Another MeOH solution of Ni(NO3),:6H,0 (0.581 g, 2.0 mmol) was next
added drop wise to previous one with stirring at room temperature. The resulting green solution



was stirred for ca. 10 min and a solution of NEt; (0.278 mL, 0.202 g, 2.0 mmol) was added drop
wise to the reaction mixture and finally the whole mixture was stirred for another 2 hours.
Finally the solvent of the reaction mixture was evaporated in air to give a green solid, which was
isolated, washed with cold methanol and dried under vacuo over P4,O1. Green crystals suitable
for single crystal X-ray analysis were obtained from a saturated methanol solution after two
weeks. Yield: 0.1163 g, 68%. Anal. Calcd. for C76H110NisN14O16 (1710.62 g mol™): C, 53.36; H,
6.48; N,11.46. Found: C, 53.22; H, 6.32; N, 11.38. Selected FT-IR bands: (KBr, cm™; s = strong,
vs = very strong, m = medium, br = broad) 3396(br), 2921(s), 1635(s), 1559(s), 1465(vs),
1384(s), 1325(s) 1237(s), 1097(vs), 1051(s), 863(m), 816(m), 778(m), 603(m). Molar
conductance, Ay: (MeOH solution) 6 Q*cm?mol™. UV-vis spectra [Amax, NM (g, L mol™® cm™)]:
(MeOH solution) 665 (235), 371 (5122), 211 (17600).

4Ni(NOg3),-6H,0 + 4H3L2 + 4MeypzH + 8NEt; +2MeOH ——»
[NI4(,u-HL3)2(,u3-HL4)2]2|\/|eOH2H20 + 8(NHEt3)(N03) + 2NH2(CH2)3OH + 22H,0 EQS].

Materials and Physical Methods. The chemicals used were obtained from the following
sources: nickel nitrate hexahydrate from S.D. Fine Chem (India); 3-amino-1-propanol from
Aldrich Chemical Co. Inc. 3,5-dimethylpyrazole and 2,6-diformyl-4-methylphenol (2-hydroxy-
5-methyl-benzene-1,3-dicarbaldehyde) was prepared following a literature procedure.>* All other
chemicals and solvents were reagent grade materials and were used as received without further
purification. The elemental analyses (C, H, N) were performed with a Perkin-Elmer model 240 C
elemental analyzer. Fourier transform infrared (FT-IR) spectra were recorded on a Perkin-Elmer
RX1 spectrometer. Solution electrical conductivity measurements and electronic spectra were
carried out using a Unitech type U131C digital conductivity meter with a solute concentration of
about 10° M and a Shimadzu UV 3100 UV-vis-NIR spectrophotometer, respectively. The
magnetic susceptibility measurements were obtained with the use of a Quantum Design MPMS-
XL magnetometer. This magnetometer works between 1.8 and 350 K for dc applied field of 1000
Oe. Measurements were performed on a 16.63 mg polycrystalline sample of 1-placed in small
polyethylene bags (3 x 0.5 x 0.02 cm). Experimental data were corrected for sample holder and

diamagnetic contributions of the samples using experimentally determined values.



Crystal Data Collection and Refinement for 1-2MeOH-2H,0. The single crystal diffraction
data of the complex 1-2MeOH-2H,O were collected on a Bruker APEX-1I CCD X-ray
diffractometer using a graphite-monochromated Mo-K, radiation ( A = 0.71073 A) and w-scan
method at 293 K. Information concerning X-ray data collection and structure refinement of the
compound are summarized in Table S1. For complex 1-2MeOH-2H,0, a total of 7029
reflections were recorded with Miller indices hmin= -14, hmax= 14;Kmin= -16, Kmax= 16; and lyin= -
29, Ima= 29. In the final cycles of full-matrix least squares on F2, all non-hydrogen atoms were
assigned anisotropically except some C and O atoms, belonging to alcohol arms and CH3;OH
solvent molecules, which were found disordered and refined isotropically over two positions.

The structure was solved using the SIR97%

program system and refined using SHELX-97
program™. CCDC 869971 contain the supplementary crystallographic data for 1-2MeOH-2H0.
These data can be obtained free of charge www.ccdc.cam.ac.uk/conts/retrieving.html [or from
the Cambridge Crystallographic Data Centre, 12, Union Road, Cambridge CB2 1EZ, U.K.; fax,

+44-1223/336-033; e-mail, deposit@ccdc.cam.ac.uk].




Table S1. Crystallographic data for 1-2MeOH-2H,0

compound

formula

FW (g.mol™)

space group

crystal system

alA

b/A

c/A

a/°

pr°

v/°

VIA®

T/IK

Z

DdJ/g cm™

F(000)

crystal size/mm
H(Mo-Ka)/cm™
measured Refl.ns
unique ref.ns

Rint

obs. Reflns.[1 > 26(1)]
Omin- Omax/°

hkl ranges

R(F%) (Obs.Reflns.)
wWR(F?) (All Reflns.)
no. variables
goodness of fit
Apmax; Apmin (8 A)

1.-2MeOH-2H,0
Cr4HggNigN14042-2(CH40)-2(H,0)
1710.62

P2i/c
Monoclinic
12.342(3)
13.667(3)
24.784(5)

90.0

90.776(6)

90.0

4180.1(15)

293

2

1.359

1808

0.27 x 0.22x 0.19
9.58

33554

7029

0.2014

3686

1.70 -25.00

-14, 14;-16, 16; -29,29
0.0870

0.2929

500

0.985

0.816; -0.677

Ry = Z( |IFol—IFd| )Z|Fol; WR2 = [EW(|Fol~|Fe)/ZW(Fo)’]"%; w = 0.75/(c*(Fo) +0.0010F,2)



Table S2. Selected inter-atomic distances (A) and angles (°) for 1-2MeOH-2H,0

Distances
Ni(1)-0(1) 2.040(5) Ni(2)-N(3) 2.042(7)
Ni(1)-N(5) 2.054(7) Ni(2)-0(4) 2.047(5)
Ni(1)-N(1) 2.068(7) Ni(2)-N(4) 2.048(6)
Ni(1)-O(6) 2.075(6) Ni(2)-0(3) 2.076(5)
Ni(1)-0(4) 2.094(5) Ni(2)-0(1) 2.117(5)
Ni(1)-N(7) 2.136(6) Ni(2)-O(3)* 2.153(5)
Angles
O(1)-Ni(1)-N(5) 105.8(2) N(3)-Ni(2)-0(4) 102.7(2)
O(1)-Ni(1)-N(1) 89.9(2) N(3)-Ni(2)-N(4) 91.1(3)
N(5)-Ni(1)-N(1) 96.8(3) O(4)-Ni(2)-N(4) 91.7(2)

O(1)-Ni(1)-0(6) 836(2) | N(3)-Ni(2)-0(3) 80.2(2)
N(5)-Ni(1)-0(6) 1674(2) | O(4)-Cu(2)-0(3) 164.2(2)
N(1)-Ni(1)-0(6) 915(3) | N(4)-Ni(2)-0(3) 103.8(2)

O(1)-Ni(1)-0(2) 7742) | N@)-Ni(2)-0(1) 84.8(2)
N(5)-Ni(1)-0(4) 86.1(2) | O(4)-Ni(2)-0(2) 76.7(2)
N(2)-Ni(1)-O(4) 1673(2) | N(4)-Ni(2)-0(2) 166.6(2)

0(6)-Ni(1)-O(4) 879(2) | O@3)-Ni(2)-0(1) 88.2(2)
O(1)-Ni(1)-N(7) 1684(2) | N@B)-Ni(2-0B)* | 159.3(2)
N(5)-Ni(1)-N(7) 774(3) | O(@)»Ni(2-03)* |942(2)
N(L)-Ni(1)-N(7) 1009(3) | N(@)-Ni(2-0B)* | 100.32)
0(6)-Ni(1)-N(7) 91.8(2) | O@B)-Ni(2-0B)* | 80.3(2)
O(#)-Ni(1)-N(7) 918(2) | O(L)-Ni(2-0(3)* |87.6(2)

*-X, Y, -2




Scheme S1. Synthesis of HzL.2

CH0H
+ 2 I |

NH, Stlrr 1h

N OH N
| ! { H;L2 )
0 OH O OH HO

Scheme S2. In situ Generated Ligands HL3% (a) and HL4% (b) and their Coordination Modes.
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Scheme S3. Rationalization of the formation of nickel(11) bound ligand anions HL3? and HL4?*

through C—N coupling in complex 1
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In methanolic NEt; medium the nickel(11) bound pro-ligand HL2? initiates a nucleophilic attack
of 3,5-dimethylpyrazolate anion on one imine carbon of one ligand arm to generate an
intermediate for HL3% and HL4". This results in formation of a new Cimine—Nj, bond between
imine C of ligand and imidazolate N favoring new coordination of second pyrazole N to Ni(ll) in
HL3?%". In the second step, the Ni'" bound H,L3% species with loosely bound propanolate arm

undergoes hydrolysis in dilute NEt; medium leading to the transformation of Ni" bound H,L3%

fragment to Ni' bound H,L4% species.

Scheme S4. Self-aggregation of dimetallic precursors via ligand modification



Scheme S5. Hitherto unknown in Situ generated ligandsfor the {Ni4} assembly
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Figure S1. Ball-stick view along crystallographic ¢ axis showing ligand skeletons in yellow and
pink; red, O; blue, N; green, Ni.

Figure S2. Space-fill representation along the crystallographic ¢ axis. Carbon skeletons HL3?"
and HL4% are presented in yellow and pink; blue, N; red, O; green, Ni.
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Figure S3. (a) Staircase like core structure of 1 with coordination sphere bond lengths and

angles. (b) Different donor atoms around Nil and Ni2. (c) Staircase arrangements of three Ni202

planes.
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Figure S5. Packing along crystallographic a (left) and b (right) axes.
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Figure S6. Thermal dependence of the 4T product (y being the molar magnetic susceptibility
defined by M/H) measured at 1000 Oe for 1. Dots: experimental points; Lines: Simulations using
the MAGPACK®* program following Hamiltonian: A = —2J1(Sniz-Sniz + Sniz*-Snizx) —
2J,2Sni2-Snigx The g factor has been fixed as 2.09.
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