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Chart S1. Representation for the reported aromatic polycarboxylic acids 
 
a) Monophenyl-tetracarboxyl compounds 
                            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) Biphenyl-tetracarboxyl compounds 
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c) Tetracarboxyl compounds containing interval group 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S

HOOC

HOOC COOH

HOOC

N

HOOC

HOOC

COOH

COOH

N

HOOC COOH

COOH
HOOC

HOOC COOH

COOH
HOOC

Ge

N

HOOC

COOH

N COOH

HOOC

Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2009



CHOOC

HOOC COOH

COOH

CF3

CF3

N

N

COOH

COOHHOOC

HOOC

S
O

O

HOOC

HOOC COOH

COOH

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d) Mutiphenyl-tetracarboxyl compounds 
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e) N-heterocyclic-based tetracarboxyl compounds 
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Chart S2. Representation for the reported N-donor co-ligands 

 

 

a) Chelating N-donor ligands 

 

  

 

 

 

 

 

 

 

 

 

 

b) Bridging N-donor ligands 
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Table S1 Selected bond lengths [Å] and angles [°] for complexs 1a, 2b, 3,4c and 5d 
 

1    
Co1-O11 2.040(5) O11-Co1-O1 93.8(2) 
Co1-N2 2.067(5) N2-Co1-O1 89.16(19) 
Co1-O1 2.111(5) O11-Co1-N1 101.2(2) 
Co1-N1   2.140(6) N2-Co1-N1 76.5(2) 
Co1-O9#1 2.159(4) O1-Co1-N1 93.5(2) 
Co1-N3 2.171(6) O11-Co1-O9#1 87.05(19) 
O9-Co1#2 2.158(4) N2-Co1-O9#1 89.92(18) 
O11-Co1-N2 176.4(2) O1-Co1-O9#1 178.69(18) 
N1-Co1-O9#1 85.34(19) N1-Co1-N3 152.2(2) 
O11-Co1-N3 106.4(2) O9#1-Co1-N3 93.38(19) 
N2-Co1-N3 75.8(2) O1-Co1-N3 87.3(2) 
 
2 

   

Co1-O3#1   2.068(3) Co2-O9 2.024(3) 
Co1-O1 2.075(3) Co2-O7 2.053(3) 
Co1-N2 2.098(4) Co2-O13 2.076(3) 
Co1-O11 2.130(3) Co2-N4 2.135(3) 
Co1-O12 2.131(3) Co2-O14 2.140(3) 
Co1-N1 2.142(4) Co2-N3 2.170(4) 
O3#1-Co1-O1 87.97(12) O9-Co2-O7 88.38(12) 
O3#1-Co1-N2 93.90(13) O9-Co2-O13 170.71(14) 
O1-Co1-N2 172.73(14) O7-Co2-O13 88.18(13) 
O3#1-Co1-O11 178.06(13) O9-Co2-N4 91.09(13) 
O1-Co1-O11 91.14(12) O7-Co2-N4 179.23(13) 
N2-Co1-O11 87.19(13) O13-Co2-N4 92.43(14) 
O3#1-Co1-O12 90.44(12) O9-Co2-O14 87.63(13) 
O1-Co1-O12 91.60(13) O7-Co2-O14 89.48(12) 
O11-Co1-O12 87.86(13) O13-Co2-O14 83.72(13) 
O3#1-Co1-N1 85.88(13) N4-Co2-O14 91.05(13) 
O1-Co1-N1 95.15(15) O9-Co2-N3 102.02(13) 
N2-Co1-N1 77.99(16) O7-Co2-N3 102.42(13) 
O11-Co1-N1 95.92(14) O13-Co2-N3 87.15(14) 
O12-Co1-N1 172.18(15) N4-Co2-N3 77.15(14) 
 
3 

   

Mn1-O1 2.071(2) Mn2-O15 2.032(2) 
Mn1-O7 2.074(2) Mn2-O12 2.038(2) 
Mn1-N2 2.120(3) Mn2-O5 2.110(2) 
Mn1-N1 2.129(3) Mn2-N4 2.126(3) 
Mn1-O2 2.137(2) Mn2-N3 2.129(2) 
Mn1 -O3 2.224(2) Mn2-O4 2.170(2) 
O1-Mn1-O7 98.19(8) O15-Mn2-O12 87.70(10) 
O1-Mn1-N2 93.32(9) O15-Mn2-O5 85.98(9) 
O7-Mn1-N2 163.62(9) O12-Mn2-O5 168.60(9) 
O1-Mn1-N1 88.39(9) O15-Mn2-N4 179.52(10) 
O7-Mn1-N1 90.25(9) O12-Mn2-N4 92.23(10) 
N2-Mn1-N1 78.42(10) O5-Mn2-N4 94.17(9) 
O1-Mn1-O2 172.02(9) O15-Mn2-N3 101.30(10) 
O7-Mn1-O2 83.30(8) O12-Mn2-N3 100.21(10) 
N2-Mn1-O2 86.91(9) O5-Mn2-N3 90.34(9) 
N1-Mn1-O2 99.46(10) N4-Mn2-N3 78.25(10) 
O1-Mn1-O3 84.96(8) O15-Mn2-O4 90.62(10) 
O7-Mn1-O3 92.15(8) O12-Mn2-O4 83.72(9) 
N2-Mn1-O3 100.47(9) O5-Mn2-O4 86.86(9) 
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N1-Mn1-O3 173.19(9) N4-Mn2-O4 89.84(9) 
O2-Mn1-O3 87.15(9) N3-Mn2-O4 167.55(9) 
 
4 

   

Mn1-O6 2.162(2) Mn2-O5 2.132(2) 
Mn1-O8#1 2.185(2) Mn2-O12#2 2.153(2) 
Mn1-O3 2.205(2) Mn2-O1 2.157(2) 
Mn1-O2 2.225(2) Mn2-O13#2    2.211(2) 
Mn1-N1 2.292(3) Mn2-N3 2.289(3) 
Mn1-N2 2.306(3) Mn2-N4 2.293(2) 
O8-Mn1#3 2.185(2) O13-Mn2#4 2.211(2) 
O6-Mn1-O8#1 91.00(8) O5-Mn2-O12#2 98.90(8) 
O6-Mn1-O3 84.27(9) O5-Mn2-O1 86.05(8) 
O8-Mn1-O3 143.52(9) O12-Mn2-O1 169.96(8) 
O6-Mn1-O2 139.29(8) O5-Mn2-O13 95.17(8) 
O8-Mn1-O2 80.87(8) O12#2-Mn2-O13#2 81.21(8) 
O3-Mn1-O2 79.55(9) O1-Mn2-O13#2 89.68(8) 
O6-Mn1-N1 84.03(9) O5-Mn2-N3 96.09(9) 
O8-Mn1-N1 81.01(9) O12-Mn2-N3 88.43(9) 
O3-Mn1-N1 133.95(9) O1-Mn2-N3 99.79(9) 
O2-Mn1-N1 132.85(9) O13-Mn2-N3 165.74(8) 
O6-Mn1-N2 130.05(9) O5-Mn2-N4 163.04(9) 
O8-Mn1-N2 124.30(9) O12-Mn2-N4 92.72(8) 
O3-Mn1-N2 84.28(10) O1-Mn2-N4 84.46(8) 
O2-Mn1-N2 85.25(9) O13-Mn2-N4 98.80(9) 
N1-Mn1-N2 70.21(10) N3-Mn2-N4 71.79(9) 
 
5 

   

Mn1-O3 2.151(4) Mn1-O5 2.187(4) 
Mn1-O7 2.162(4) Mn1-N1 2.299(4) 
Mn1-O4#1 2.179(3) Mn1-N2#2   2.367(4) 
O4-Mn1#3 2.179(3) N2-Mn1#4 2.367(4) 
O3-Mn1-O7 86.94(15) O4-Mn1-O5 87.56(14) 
O3-Mn1-O4#1 99.43(15) O3-Mn1-N1 97.9(2) 
O7-Mn1-O4#1 173.35(15) O7-Mn1-N1 91.51(15) 
O3-Mn1-O5 171.42(17) O4-Mn1-N1 89.52(13) 
O7-Mn1-O5 85.94(15) O5-Mn1-N1 87.11(18) 
O3-Mn1-N2#2 91.59(16) O7-Mn1-N2 97.67(15) 
O4#1-Mn1-N2#2 80.34(13) O5-Mn1-N2#2 84.64(13) 
a Symmetry codes: a: #1, x,y,z-1; x,y,z+1; b: #1, x-1,y,z; c: #1,x,y,z-1; #2, x-1,y,z-1; #3, x,y,z+1; 
#4 x+1,y,z+1; d: #1, -x+1/2,y,z+1/2; #2 -x+1/2,y+1/2,z; #3 -x+1/2,y+0,z-1/2; #4 -x+1/2,y-1/2,z.  
 
 

Table S2 Parameters of hydrogen bonding interactions (Å and °) within 1and 3a 

 

D－H…A d(D－H) d(H…A) d(D…A) <(DHA)   
1         
O7－H7…O2  0.83 2.21 2.771(7) 100.2 
O11－H1W…O8#1   0.83 2.34 3.031(7) 140.5 
O3－H3…O10#2   0.82 1.84 2.644(7) 165.9 
3     
O10－H8W…O16 0.84 1.96 2.802(3) 177.3 
O18－H16W…O15 0.84 1.96 2.802(3) 177.3 
O10－H7W…O13 0.84 1.92 2.750(1) 170.4 
O18－H15W…O22 0.84 1.92 2.750(1) 170.4 

 a Symmetry codes: #1 -x+1,-y+2,-z+2; #2 -x+2,-y+2,-z+2.  
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Fig. S1 2D layer of 3 via hydrogen-bonding synthons R2
2(8), R1

2(6) and R2
2(10). 
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Complex 2 
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Complex 3 
 
 

 
 

Complex 4 
 

 

 
 

Complex 5 
 

 
 

Fig. S2 IR spectra for complexes 1-5. 
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Fig. S3 Experimental (red) and calculated (black) PXRD patterns for 1-5 (from a to e). 
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Complex 3 
 
 
 
 
 

 

 
 

Complex 4 
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Complex 5 
 
 

 
Fig. S4 TGA curves of complexes 1-5. 
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