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Supplementary information

Table 3

a) Selected interatomic distances (Å) and angles (°) for

[Co5((3-OH)2(salNO2ben)4]I. 2(CH3)2O

      and   [Co5((3-OH)2(salClben)4]I. 2(CH3)2NCHO.CH2Cl2
	
	SalNO2ben
	SalClben

	Co(1) - O(1)
	1.917(3)
	1.901(2)

	Co(1) - O(2)
	1.914(3)
	1.913(2)

	Co(1) - O(1d)
	1.888(3)
	1.895(2)

	Co(1) - O(25a)
	1.899(2)
	1.905(2)

	Co(1) - N(9d)
	1.952(3)
	1.944(3)

	Co(1) - N(17a)
	1.959(3)
	1.964(3)

	
	
	

	Co(2) - O(1a)
	1.891(3)
	1.894(3)

	Co(2) - O(25d)
	1.907(4)
	1.906(3)

	Co(2) - N(9a)
	1.989(3)
	1.998(3)

	Co(2) - N(17d)
	2.002(3)
	2.001(3)

	
	
	

	Co(3) - O(2)
	2.002(2)
	1.994(2)

	Co(3) - O(1b)
	1.988(3)
	1.999(2)

	Co(3) - O(1c)
	1.907(3)
	1.904(3)

	Co(3) - O(25a)
	2.291(3)
	2.269(2)

	Co(3) - N(9c)
	2.044(4)
	2.045(3)

	
	
	

	Co(4) - O(1)
	2.217(3)
	2.202(2)

	Co(4) - O(2)
	2.190(3)
	2.179(2)

	Co(4) - O(1b)
	2.038(2)
	2.037(2)

	Co(4) - O(25c)
	2.031(2)
	2.036(2)

	Co(4) - N(9b)
	2.115(3)
	2.117(3)

	Co(4) - N(17c)
	2.119(3)
	2.116(3)

	
	
	

	Co(5) - O(1)
	1.989(2)
	1.995(2)

	Co(5) - O(1d)
	2.266(3)
	2.255(2)

	Co(5) - O(25b)
	1.896(3)
	1.900(2)

	Co(5) - O(25c)
	1.999(3)
	1.994(2)

	Co(5) - N(17b)
	2.046(3)
	2.037(3)


	O(25a) - Co(1) - O(1)
	91.2(1)
	91.7(1)

	O(25a) - Co(1) - O(1d)
	170.4(1)
	170.9(1)

	O(25a) - Co(1) - O(2)
	80.9(1)
	80.4(1)

	O(25a) - Co(1) - N(9d)
	93.7(1)
	93.2(1)

	O(25a) - Co(1) - N(17a)
	94.0(1)
	93.4(1)

	O(1) - Co(1) - O(1d)
	80.8(1)
	80.7(1)

	O(1) - Co(1) - O(2)
	83.9(1)
	83.5(1)

	O(1) - Co(1) - N(9d)
	171.2(1)
	170.3(1)

	O(1) - Co(1) - N(17a)
	91.5(1)
	92.0(1)

	O(1d) - Co(1) - O(2)
	92.9(1)
	93.7(1)

	O(1d) - Co(1) - N(9d)
	94.1(1)
	93.7(1)

	O(1d) - Co(1) - N(17a)
	91.6(1)
	91.8(1)

	O(2) - Co(1) - N(9d)
	89.3(1)
	89.0(1)

	O(2) - Co(1) - N(17a)
	173.0(1)
	172.2(1)

	N(9d) - Co(1) - N(17a)
	95.8(1)
	96.2(1)

	
	
	

	O(1a) - Co(2) - O(25d)
	121.8(1)
	121.7(1)

	O(1a) - Co(2) - N(9a)
	95.6(1)
	95.6(1)

	O(1a) - Co(2) - N(17d)
	111.4(1)
	114.7(1)

	O(25d) - Co(2) - N(9a)
	117.2(1)
	113.4(1)

	O(25d) - Co(2) - N(17d)
	95.1(1)
	94.7(1)

	N(9a) - Co(2) - N(17d)
	117.2(1)
	118.6(1)

	
	
	

	O(25a) - Co(3) - O(1c)
	91.5(1)
	91.7(1)

	O(25a) - Co(3) - O(1b)
	88.2(1)
	87.6(1)

	O(25a) - Co(3) - O(2)
	70.0(1)
	70.3(1)

	O(25a) - Co(3) - N(9c)
	169.1(1)
	169.4(1)

	O(1c) - Co(3) - O(1b)
	138.6(1)
	139.2(1)

	O(1c) - Co(3) - O(2)
	127.9(1)
	127.9(1)

	O(1c) - Co(3) - N(9c)
	94.8(1)
	94.6(1)

	O(1b) - Co(3) - O(2)
	90.6(1)
	90.0(1)

	O(1b) - Co(3) - N(9c)
	93.0(1)
	93.1(1)

	O(2) - Co(3) - N(9c)
	99.1(1)
	99.1(1)

	
	
	

	O(1) - Co(4) - O(1b)
	90.4(1)
	91.2(1)

	O(1) - Co(4) - O(25c)
	84.0(1)
	83.6(1)

	O(1) - Co(4) - O(2)
	71.0(1)
	70.8(1)

	O(1) - Co(4) - N(9b)
	87.9(1)
	87.6(1)

	O(1) - Co(4) - N(17c)
	153.6(1)
	153.7(1)

	O(1b) - Co(4) - O(25c)
	174.1(1)
	174.2(1)

	O(1b) - Co(4) - O(2)
	84.2(1)
	84.1(1)

	O(1b) - Co(4) - N(9b)
	88.0(1)
	88.6(1)

	O(1b) - Co(4) - N(17c)
	95.2(1)
	94.3(1)

	O(25c) - Co(4) - O(2)
	92.3(1)
	91.7(1)

	O(25c) - Co(4) - N(9b)
	93.6(1)
	93.8(1)

	O(25c) - Co(4) - N(17c)
	89.1(1)
	89.2(1)

	O(2) - Co(4) - N(9b)
	157.4(1)
	157.0(1)

	O(2) - Co(4) - N(17c)
	83.8(1)
	84.2(1)

	N(9b) - Co(4) - N(17c)
	118.0(1)
	118.2(1)

	
	
	

	O(1) - Co(5) - O(25c)
	91.1(1)
	90.3(1)

	O(1) - Co(5) - O(25b)
	128.3(1)
	128.3(1)

	O(1) - Co(5) - O(1d)
	70.5(1)
	70.34(1)

	O(1) - Co(5) - N(17b)
	96.8(1)
	95.6(1)

	O(25c) - Co(5) - O(25b)
	138.7(1)
	139.6(1)

	O(25c) - Co(5) - O(1d)
	87.1(1)
	88.1(1)

	O(25c) - Co(5) - N(17b)
	93.5(1)
	94.3(1)

	O(25b) - Co(5) - O(1d)
	94.5(1)
	94.1(1)

	O(25b) - Co(5) - N(17b)
	93.4(1)
	93.1(1)

	O(1d) - Co(5) - N(17b)
	167.3(1)
	165.7(1)


b) Selected interatomic distances (Å) and angles (°) for   H2salNO2ben

	
	H2SalNO2ben

	O(1) - C(2)
	1.356(4)

	O(25) - C(24)
	1.356(4)

	O(27) - N(26)
	1.211(6)

	O(28) - N(26)
	1.204(6)

	N(9) - C(8)
	1.264(4)

	N(9) - C(10)
	1.461(4)

	N(17) - C(10)
	1.456(4)

	N(17) - C(18)
	1.279(4)

	N(26) - C(14)
	1.468(5)

	C(2) - C(7)
	1.400(4)

	C(7) - C(8)
	1.460(4)

	C(10) - C(11)
	1.510(4)

	C(18) - C(19)
	1.438(4)

	C(19) - C(24)
	1.385(4)

	
	

	
	

	C(8) - N(9) - C(10)
	121.8(2)

	C(10) - N(17) - C(18)
	117.8(2)

	O(27) - N(26) - O(28)
	123.1(4)

	O(27) - N(26) - C(14)
	119.0(3)

	O(28) - N(26) - C(14)
	117.8(3)

	O(1) - C(2) - C(3) 
	119.2(3)

	O(1) - C(2) - C(7) 
	121.0(3)

	C(3) - C(2) - C(7)
	119.8(3)

	C(2) - C(7) - C(6)
	118.4(3)

	C(2) - C(7) - C(8)
	121.9(2)

	C(6) - C(7) - C(8)
	119.7(3)

	N(9) - C(8) - C(7)
	122.1(3)

	N(9) - C(10) - N(17)
	112.7(2)

	N(9) - C(10) - C(11)
	108.6(2)

	N(17) - C(10) - C(11)
	109.9(2)

	N(17) - C(18) - C(19)
	122.7(3)

	C(18) - C(19) - C(20)
	119.3(3)

	C(18) - C(19) - C(24)
	121.9(3)

	C(20) - C(19) - C(24)
	118.7(3)

	O(25) - C(24) - C(19)
	122.1(3)

	O(25) - C(24) - C(23)
	117.8(3)

	C(19) - C(24) - C(23)
	120.0(3)

	C(10) - C(11) - C(12)
	120.7(3)

	C(10) - C(11) - C(16)
	120.2(3)

	N(26) - C(14) - C(13)
	119.0(3)

	N(26) - C(14) - C(15)
	118.4(3)


Expression for the magnetic susceptibility

The eigenvalues of  the Htet Hamiltonian are E(S) = -JAB S(S+1), where S varies from |SA – SB| = 6/2 to (SA + SB)=12/2  in integral steps. 

The van Vleck  formalism then gives the ( expression: 

( = (N(2g2/3kT)(S(S+1)(2S+1)exp(-E(S)/kT( /  ((2S+1)exp(- E(S)/(kT)( 

Taking the E(S=6/2) as the energy origin,  defining X = JAB/(kT) and with JAB in cm-1, we obtain:

(= (.1251/T) g2 (84 + 180 X8 + 330 X18 + 546 X30) / (63 X8  + 11 X18 + 13 X30)

The best fit to the experimental data for T ( 25 K was obtained with  g=2.04, JAB=-0.3 cm-1.

The eigenvalues of H1  in Htr are easily found to be:

E(S,S’) = -J S(S+1) + (J-J’)S’(S’+1), where   S’ = S3 + S5  and S = S’ + S4. S’ varies by an integer value from 0 to 6/2,  and for each S’ value, S varies by an integer value from |S’ – 3/2| to S’ +3/2.

The g value for each E(S,S’) state, assuming g3 = g5 ( g4 is expressed as: 

g(S,S’) = [g3(S2 +(S’)2 – S42( + g4(S2 – (S’)2 + S42(] / (2S(S + 1)(
Taking  E(9/2,6/2) as the energy origin,  the zero-field relative energies and g values of the 12 E(S,S’) states are:

E(1)  =  E(9/2, 6/2)   =    0                                     g(1) = g(9/2, 6/2) =  0.66 g3 + 0.33 g4

E(2)  =  E(7/2, 6/2)   =    9 J                                   g(2) = g(7/2, 6/2) = 0.76 g3 + 0.24 g4

E(3)  =  E(5/2, 6/2)   =    16 J                                 g(3) = g(5/2, 6/2) = 0.97 g3 + 0.03 g4

E(4)  =  E(3/2, 6/2)   =    21 J                                 g(4) = g(3/2, 6/2) = 1.60 g3 – 0.60 g4 

E(5)  =  E(7/2, 4/2)   =    3 J + 6 J’                         g(5) = g(7/2, 4/2) = 0.57 g3 + 0.43 g4

E(6)  =  E(5/2, 4/2)   =    10 J + 6 J’                       g(6) = g(5/2, 4/2) = 0.63 g3  + 0.37 g4

E(7)  =  E(3/2, 4/2)   =    15 J + 6 J’                       g(7) = g(3/2, 4/2) = 0.80 g3  + 0.20 g4

E(8)  =  E(1/2, 4/2)   =    18 J + 6 J’                       g(8) = g(1/2, 4/2) = 2.00 g3  - 1.00 g4

E(9)  =  E(5/2, 2/2)   =    6 J + 10 J’                       g(9) = g(5/2, 2/2) = 0.40 g3 + 0.60 g4 

E(10)  =  E(3/2, 2/2)   =    11 J + 10 J’                   g(10) = g(3/2, 2/2) = 0.27 g3 + 0.73 g4

E(11)  =  E(1/2, 2/2)   =    14 J + 10 J’                   g(11) = g(1/2, 2/2) =  -0.67 g3 +1.67 g4 

E(12)  =  E(3/2, 0)      =      9 J + 12 J’                    g(12) = g(3/2, 0) = 0.00 g3 + 1.00 g4 

The (1 contribution from the H1  Hamiltonian to the total susceptbibility above 25 K is then:

(1  = (.1251/T)[(ì g(i)2 S(i)(S(i) + 1( (2 S(i) +1(Exp (-E(i)/kT(] / [(i(2 S(i) + 1( Exp (-E(i)/kT(]

 As described in Ref. 8, the <(2 >contribution from the H2 Hamiltonian is:

<(2>  = (0.3753/T) [(1 + 9 Exp (2x)(/3 + (4 + (3/x)((1 – Exp(2x)(2/3 ] / [4 (1 + 2 Exp(-2x)(]

where x = D/kT.

The total average susceptibility , ( , is then equal to  (1  +  <(2>   

The best fit to the experimental data was obtained with J = 40.0 cm-1, J’ = -15.0 cm-1, g3 = 2.03 and g4 =  2.01.  
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