
S1 

CrystEngComm 
 
 

Supporting Information 
 

Self-assembly of lacunary building blocks into high-nuclear 
[Ln16As16W164O576(OH)8(H2O)42]80-  

(Ln = EuIII, GdIII, TbIII, DyIII, and HoIII) polyoxotungstates 
 

Firasat Hussain* and Greta R. Patzke*  
 
 
 
 

Table of Contents 
 
 
 
Synthesis S1.  Synthesis, FT-IR and elemental analysis of compounds Eu-1 - Ho-1  S2 

 
 
 
 
 

Figure S2.  FT-IR spectra of compounds Eu-1 – Ho-1         S3 
 
 
 
 
 
Figure S3.  Thermogravimetric data of compounds Eu-1 – Ho-1      S4 
 
 
 
 
 
Appendix:  Checkcif report for compound Gd-1 generated from http://checkcif.iucr.org/ 
 
 

Supplementary Material (ESI) for CrystEngComm
This journal is (c) The Royal Society of Chemistry 2010



S2 

Synthetic details S1: 
Synthesis, FT-IR spectroscopy and elemental analysis of compounds Eu-1, Tb-1, Dy-1, and 
Ho-1. 
 

Synthesis of polyanion Eu-1: A sample of K14[As2W19O67(H2O)] (0.526 g (0.10 mmol), 

synthesized according to Kortz et al.[24c]) was added under stirring to a solution of 0.086 g (0.20 

mmol) Eu(NO3)3·6H2O in 25 mL 1 M NaCl. This solution was heated to 50 ºC for 30 minutes 

and then filtered. Addition of 0.50 mL of 1.0 M CsCl solution to the colorless filtrate leads to 

instant precipitation which eventually vanishes after the solution was stirred for 10 min. at room 

temperature. Slow evaporation of this solution at room temperature affords single crystals for 

further analysis.  

FT-IR of Eu-1: 1258 (w), 947 (s), 860 (s), 788 (s), 707 (s), 636 (sh), 476 (s) cm-1. Yield: 19.3% 

(0.119 g), Elemental analysis (%); calcd. (found): Na 2.5 (2.8), K 0.93 (1.0), Cs 2.6 (3.1), As 2.3 

(2.3), W 59.3 (58.2), Eu 4.8 (5.0). 

 

Synthesis of polyanion Tb-1: Experimental procedure cf. above, Tb(NO3)3·6H2O (0.087 g, 0.20 

mmol) was used instead of Gd(NO3)3·6H2O. FT-IR of Tb-1: 1258 (w), 949 (s), 859 (s), 788 (s), 

709 (s), 636 (sh), 470 (s) cm-1. Yield: 26.6% (0.163 g), Elemental analysis (%); calcd. (found): 

Na 2.5 (2.6), Cs 3.4 (2.6), As 2.3 (2.3), W 59.9 (58.5), Tb 4.9 (5.0). 

 

Synthesis of polyanion Dy-1: Experimental procedure cf. above, Dy(NO3)3·6H2O (0.088 g, 0.20 

mmol) was used instead of Gd(NO3)3·6H2O. FT-IR of Dy-1: 1258 (w), 949 (s), 860 (s), 787 (s), 

706 (s), 636 (sh), 477 (s) cm-1. Yield: 26.2% (0.161 g), Elemental analysis (%); calcd. (found): 

Na 2.3 (2.2), Cs 3.9 (3.9), As 2.3 (2.3), W 58.6 (57.3), Dy 5.1 (5.2). 

 

Synthesis of polyanion Ho-1: Experimental procedure cf. above, Ho(NO3)3·6H2O (0.088 g, 0.20 

mmol) was used instead of Gd(NO3)3·6H2O. FT-IR of Ho-1: 1258 (w), 948 (s), 861 (s), 788 (s), 

709 (s), 632 (sh), 479 (s) cm-1. Yield: 23.8% (0.146 g), Elemental analysis (%); calcd. (found): 

Na 2.6 (2.8), Cs 2.4 (2.9), As 2.4 (2.4), W 59.1 (57.7), Ho 5.2 (5.2). 

 

Elemental analyses of all the polyanions were performed by Mikroanalytisches Labor Pascher, 

Remagen, Germany. 
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Figure S2. FT-IR spectra of compounds Eu-1 – Ho-1 (recorded in KBr, only the 
polyoxometalate “fingerprint region” is displayed). 
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Figure S3. Representative thermogravimetric analysis of Gd-1 displaying the mass loss 

corresponding to crystal water molecules (Eu-1 = 9.63 %; Tb-1 = 8.62 %; Dy-1 = 8.57 %; Ho-1 

= 8.26 %). 

 

TG measurements were performed on a Netzsch STA 449 C between 25 and 600 °C with a 

heating rate of 5 K/min in nitrogen atmosphere. The first weight loss corresponds to the crystal 

water content of the compound. We found that the percentage loss indicates the presence of 

approx. ~ 220 crystal water molecules in the gadolinium complex and subsequent values in the 

range of 240 – 210 crystal water molecules were obtained for all other complexes. 

 

Mass Change: -8.53%
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