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Materials and General Procedures 

All reagents were commercial origin and were used as received. But perchlorates are potentially 

explosive. Only a small amount should be used and handled with great care. Aqueous solutions of 

lanthanide perchlorates were prepared by digesting lanthanide oxides in concentrated perchloric 

acid. The C, H, and N microanalyses were carried out with a CE instruments EA 1110 elemental 

analyser. The infrared spectrum was recorded on a Nicolet AVATAR FT-IR360 Spectrophotometer 

with pressed KBr pellets. TGA curve was prepared on a SDT Q600 Thermal Analyzer. Magnetic 

susceptibility was measured by a Quantum Design MPMS superconducting quantum interference 

device (SQUID). Nuclear Magnetic Resonance Spectra (NMR) was collected on a Bruker 

Advance II spectrometer (500MHz). Mass spectrum was recorded on an Agilent Technologies 

ESI-TOF-MS. 

Preparation of aqueous solutions of Gd(ClO4)3 (1.0 mol L
-1
). Gadolinium oxide (0.125 mol, 

45.313 g) was dissolved by slowly adding perchloric acid aqueous solution (70.0% - 72.0%, 64.0 

mL) at about 80 oC. Aqueous solution of Gd(ClO4)3 (1.0 mol L-1) was obtained by diluting the 

concentrated solution to 250.00 mL with deionized water. 

Preparation of aqueous solutions of Dy(ClO4)3 (1.0 mol L
-1
). Dysprosium oxide (0.125 mol, 

46.625 g) was dissolved by slowly adding perchloric acid aqueous solution (70.0% - 72.0%, 64.0 



mL) at about 80 oC. Aqueous solution of Dy(ClO4)3 (1.0 mol L-1) was obtained by diluting the 

concentrated solution to 250.00 mL with deionized water.   

Synthesis of compound 1. Sodium acetate (273.0 mg, 2.0 mmol), N-acetyl-D-glucosamine (221.0 

mg, 1.0 mmol) and Gd(ClO4)3 (4.0 mL, 4.0 mmol) was added to a mixture of 10 mL anhydrous 

ethanol and 5 mL deionized water. The resulting solution was heated to about 80℃ and a freshly 

prepared NaOH solution (aq. 1.0 M) was added drop-wise to the point of incipient but permanent 

precipitation. The mixture was maintained under reflux for 2 hours. The resulting mixture was 

filtered. Evaporation of the filtrate under ambient conditions afforded block-shaped pale-yellow 

crystals as the product after one week (yield 40% based on N-acetyl-D-glucosamine). Anal. Calcd. 

For Gd9C40O93H136N4Cl5 (FW = 3753.99): C, 12.79; H, 3.65; N, 1.49. Found: C, 12.75; H, 3.44; N, 

1.47. IR (KBr,cm-1): 3449 (s), 2022 (w), 1687 (w), 1640 (m), 1570 (s), 1431 (m), 1395 (w), 1349 

(w), 1256 (w), 1094 (w), 992 (w), 909 (w), 879 (m), 836 (m), 670 (w), 624 (s), 562 (w), 534 (w). 

Synthesis of compound 2. This compound was prepared using the same procedure as described 

above for the synthesis of its Gd(III) cognate but using Dy(ClO4)3 in place of Gd(ClO4)3. The 

product was obtained as block-shaped pale-yellow crystals in about 35% yield. Anal. Calcd. For 

Dy9C40O93H136N4Cl5 (FW = 3801.24): C, 12.63; H, 3.60; N, 1.47. Found: C, 12.55; H, 3.31; N, 

1.44. IR (KBr,cm-1): 3449 (s), 2022 (w), 1687 (w), 1640 (m), 1570 (s), 1431 (m), 1395 (w), 1349 

(w), 1256 (w), 1094 (w), 992 (w), 909 (w), 879 (m), 836 (m), 670 (w), 624 (s), 562 (w), 534 (w). 

Single crystal X–ray structure determination. Data of compounds 1 and 2 were collected on an 

Oxford Gemini S Ultra CCD area detector with monochromatic Mo Kα radiation (λ = 0.71073 Å) 

at 123 K. Absorption corrections were applied by using the multi-scan program CrysAlis Red.1 

The structures were solved by direct methods, and non-hydrogen atoms were refined 

anisotropically by least-squares on F2 using the SHELXTL–97 program.2 The hydrogen atoms of 

the organic ligand were generated geometrically (C–H, 0.96 Å). Crystal data as well as details of 

data collection and refinement for the complexes are summarized in Table S3. Selected bond are 

showed in Table S4 and S5. CCDC contains the supplementary crystallographic data for this paper 

with a deposition number of 1502882 for 1 and 1502883 for 2. The crystallographic data can be 

obtained free of charge from The Cambridge Crystallographic Data Centre via 

http://www.ccdc.cam.ac.uk/data_request/cif. 



 
Figure S1. (a) The square-pyramidal unit of [Gd5(µ4-O)(µ3-OH)4]

9+. (b) Arrangement of the 9 

metal ions featuring a [2 × 2] {Gd4} square grid and a Gd located in the center of the cluster core. 

 

 

Figure S2. The 3D packing structure of {Gd54} viewed along b-axis.  

 

 

Figure S3. Ball and stick view of two kinds of coordination modes of Gd3+: bicapped trigonal 

prism or octahedron (a) and square antiprism (b). 



  

Figure S4. The thermal analyses of the two compounds were investigated under atmosphere, 

which almost had the same curve. The TGA trace indicated a slight mass loss of ~11.4% at 200 oC, 

likely due to partial loss of guest water molecular. On further hearting, the mass loss of ~30% at 

330 oC, which can be attributed to the loss of coordinated water and anions ClO4
-. As temperature 

increasing, ligands decomposed gradually and the framework completely collapsed until 1000 oC. 

 

 

Figure S5. IR spectra in 500 - 4000 cm-1 for compounds 1 and 2. 



 
Figure S6. Plots of temperature dependence of χMT and χM

-1 for 1 (a) and 2 (c) under 1000 Oe dc 

field; Magnetization versus H/T for 1 (b) and 2 (d) at 2.0 K and at indicated fields. 

The temperature dependence of the magnetic susceptibility of 1 and 2 were measured in the 

temperature range of 2 - 300 K with a dc = 1000 Oe. At room temperature, the χMT value of 68.61 

cm3 K mol-1 for 1 and 125.12 cm3 K mol-1 for 2 is close to the calculated value of 70.83 cm3 K 

mol-1 for 9 uncoupled Gd3+ (S= 7/2, g = 2, C = 7.87 cm3 K mol-1) and 127.50 cm3 K mol-1 for 9 

uncoupled Dy3+ ( S= 15/2, g = 4/3, C = 14.17 cm3 K mol-1), respectively. For 1, upon lowering the 

temperature, the χMT value slightly decreases to 62.00 cm3 K mol-1 at 24 K and then rapidly falls 

to 31.16 cm3 K mol-1 at 2 K. The χMT curve of 2 almost has the similar trend and arrives to the 

lowest value of 67.65 cm3 K mol-1 at 2 K. These changes indicate that the dominant 

antiferromagnetic interactions between the Gd3+ ions and the Dy3+ ions.3 The data over of the 

range of 2 – 300 K can be fitted to the Curie-Weiss law, giving C = 69.44 cm3 K mol-1 and θ = 

-2.67 K for 1 and C = 126.90 cm3 K mol-1 and θ = -4.33 K for 2, which can further confirm the 

antiferromagnetic interactions in the two compounds. Measurement of the field (H) dependence of 

the magnetizations (M) of 1 and 2 at low temperature in the range of 0 - 7 T were also performed. 

At 2 K, the saturation value of 60.95 NµB for 1 is close to the saturation value, while the 

experimental value of 49.19 NµB for 2 was lower than the saturation value of 90 NµB, which 

maybe suggested the presence of strong magnetic anisotropy or low-lying excited states of Dy3+ 

ions.4  



 
Figure S7. Field dependence of the magnetization plots for 1 at the indicated temperatures (a). 

∆Sm calculated by using the magnetization data at various fields and temperatures (b).  

Due to the isotropy of the Gd3+ ions, the magnetocaloric effect (MCE) of 1 was studied using 

the Maxwell equation ∆Sm(T)∆H.= ∫[∂M(T, H)/∂T]H dH.5 At 2 K and ∆H = 7 T, the value of ∆Sm is 

31.3 J kg-1 K-1, which is smaller than the expected value of 18.7 R calculated for 9 uncorrelated 

Gd3+ using the equation −∆Sm = nR ln(2S + 1), where R is the gas constant and S is the spin state. 

 
Figure S8. Temperature dependence of the in-phase (a) and out-of phase (b) ac susceptibilities 

with Hdc = 0 Oe and in-phase (c) and out-of phase (d) ac susceptibilities with Hdc = 10 kOe. 

 

In view of Dy3+ with the significant anisotropy, alternating-current (ac) magnetic susceptibility 

for 2 were performed in 2.0 - 10.0 K. In the absence of dc field, 2 shows frequency-dependent 

out-of-phase signals, suggesting slow relaxation of the magnetization. But the maxima peaks were 

not observed because the quantum tunneling of magnetization (QTM). When applying a dc field 

of 10 kOe to reduce the QTM at low temperature,6 a set of the maxima peaks were observed, 

suggesting that 2 shows the single molecule magnets behavior.  



 
 

Figure S9. HR-ESI mass spectrum of 1 dissolved in anhydrous ethanol. Charge states are shown 

2+ in the m/z range of 1495 - 1540 (b) and 3+ in the m/z range of 855 - 980 (a) and 2030 - 2045 (c). 

Experimental peaks (black) versus calculated isotope patterns (colored). The formulas of each 

species are given in Table S1. The results of the analysis of the m/z of 2032 – 2045 indicated 

compound 1 also formed a dimer with two cationic units as compound 2. 

  



Table S1. The list of m/z peak assignments in the ESI-MS spectra of 1. 

Peaks Species Exp. m/z Cla. m/z 

 3+ in the m/z range of 855 - 980   

1 {[Gd9C40H64N4O37]-(CH3COO)4}•(H2O)4•(OH)6•(CH3OH)1 859.1958 859.2240 

2 {[Gd9C40H64N4O37]-(CH3COO)3}•(H2O)5•(OH)5•(CH3OH)1 879.1926 879.2310 

3 {[Gd9C40H64N4O37]-(CH3COO)3}•(H2O)5•(OH)5•(CH3CH2OH)2 899.1998 899.2502 

4 {[Gd9C40H64N4O37]-(CH3COO)3}•(H2O)7•(OH)4•(Cl)1•(CH3OH)3 918.8543 918.9109 

5 {[Gd9C40H64N4O37]-(CH3COO)1}•(OH)2•(Cl)1•(CH3OH)2•(CH3CH2

OH)2 

924.8525 924.9125 

6 {[Gd9C40H64N4O37]-(CH3COO)1}•(H2O)1•(OH)2•(Cl)1•(CH3OH)2•(

CH3CH2OH)2 

930.8554 930.9160 

7 [Gd9C40H64N4O37]•(H2O)1•(OH)2•(CH3OH)2•(CH3CH2OH)2 938.8524 938.9313 

8 [Gd9C40H64N4O37]•(H2O)9•(OH)2•(CH3OH)1  945.2511 945.2557 

9 [Gd9C40H64N4O37]•(H2O)10•(OH)2•(CH3OH)1 951.2545 951.2593 

10 [Gd9C40H64N4O37]•(H2O)13•(OH)2•(CH3OH)1 969.2666 969.2698 

 2+ in the m/z range of 1495 - 1540   

11 [Gd9C40H64N4O37]•(H2O)13•(OH)1•(Cl)2•(CH3OH)1•(CH3CH2OH)1 1503.8251 1503.8929 

12 [Gd9C40H64N4O37]•(H2O)17•(Cl)3•(CH3CH2OH)1 1533.3477 1533.3838 

 3+ in the m/z range of 2030 - 2045   

13 [Gd9C40H64N4O37(H2O)12]2•(OH)7•(CH3OH)4•(CH3CH2OH)2 2038.0260 2037.9398 

Note: [Gd9C40H64N4O37]
5+ = [Gd9(µ4-O)(µ3-OH)8(C8H11NO5)4(CH3COO)4]

5+ 

  



 

Figure S10. HR-ESI mass spectrum of 2 dissolved in anhydrous ethanol. Charge states are shown 

2+ in the m/z range of 1475 - 1594 (b) and 3+ in the m/z range of 932 – 976 (a) and 2060 - 2155 

(c). Experimental peaks (black) versus calculated isotope patterns (colored). The formulas of each 

species are given in Table S2. The results of the analysis of the m/z of 2065 – 2175 indicated 

compound 2 formed a dimer with two cationic units. 

 

Table S2. The list of m/z peak assignments in the ESI-MS spectra of 2. 

Peaks Species Exp. m/z Cla. m/z 

 3+ in the m/z range of 932 – 976   

1 [Dy9C40H64N4O37]•(Cl)2•(CH3OH)1•(CH3CH2OH)1 934.8096 934.8937 

2 [Dy9C40H64N4O37]•(H2O)1•(Cl)2•(CH3OH)1•(CH3CH2OH)1 940.8096 940.8972 

3 [Dy9C40H64N4O37]•(H2O)2•(Cl)2•(CH3OH)1•(CH3CH2OH)1 946.8299 946.9007 

4 {[Dy9C40H64N4O37]-(CH3COO)1}•(H2O)9•(Cl)3 954.8210 954.8875 

5 {[Dy9C40H64N4O37]-(CH3COO)1}•(H2O)10•(Cl)3 960.8227 960.8910 

6 {[Dy9C40H64N4O37]-(CH3COO)1}•(H2O)11•(Cl)3 966.8245 966.8946 

7 {[Dy9C40H64N4O37]-(CH3COO)1}•(H2O)12•(Cl)3  972.8326 972.8981 

 2+ in the m/z range of 1475 - 1594   

8 [Dy9C40H64N4O37]•(H2O)7•(OH)2(Cl)1•(CH3OH)2•(CH3CH2OH)1 1480.3190 1480.4094 

9 [Dy9C40H64N4O37]•(H2O)10•(OH)2•(Cl)1•(CH3OH)1•(CH3CH2OH)1 1491.3213 1491.4121 

10 [Dy9C40H64N4O37]•(H2O)11•(OH)2•(Cl)1•(CH3OH)1•(CH3CH2OH)1 1500.3252 1500.4174 

11 [Dy9C40H64N4O37]•(H2O)12•(OH)2•(Cl)1•(CH3OH)1•(CH3CH2OH)1 1509.3417  1509.4227 

12 [Dy9C40H64N4O37]•(H2O)13•(OH)2•(Cl)1•(CH3OH)1•(CH3CH2OH)1 1518.3496 1518.4280 

13 [Dy9C40H64N4O37]•(H2O)14•(OH)2•(Cl)1•(CH3OH)1•(CH3CH2OH)1 1527.3501 1527.4333 

14 [Dy9C40H64N4O37]•(H2O)18•(OH)2•(Cl)1•(CH3CH2OH)1 1547.3690 1547.4413 

15 [Dy9C40H64N4O37]•(H2O)19•(OH)2•(Cl)1•(CH3CH2OH)1 1556.3626 1556.4466 

16 [Dy9C40H64N4O37]•(H2O)20•(OH)2•(Cl)1•(CH3CH2OH)2 1588.4233 1588.4728 

 3+ in the m/z range of 2060 - 2155   

17 [Dy9C40H64N4O37(H2O)12]2•(H2O)7•(OH)7•(CH3OH)4(CH3CH2OH)2 2069.6217 2069.6302 

Note: [Dy9C40H64N4O37]
5+ = [Dy9(µ4-O)(µ3-OH)8(C8H11NO5)4(CH3COO)4]

5+   

  



   

 

Figure S11. PXRD patterns of compounds 1 and 2 and the simulated pattern for 1. 

 

 

 

Figure S12. CD spectra of compounds 1 and 2 in EtOH solution.  

  



 

Decomposion of compound 1. 

 
Figure S13. Characterization of Chromogen I from decomposition of compound 1 (H NMR, 500 

MHz, D2O). Compound 1 (100 mg) was dissolved in 20 mL MeOH (aq), and then added 4 mL 

HCl (1.0 M). The saturated NaHCO3 (aq. 8 mL) was used to precipitate the lanthanide ions. The 

resulting mixture was filtered and spin drying the filtrate (yield: 40%), and then was analyzed for 

NMR. H NMR (D2O,400 MHz) α-anomer: 6.65 (s, 1H, H-3), 6.18 (s, 1H, H-1), 5.30 (s, 1H, H-4), 

4.30- 3.75 (m, 3H, H-5, H-6b, H-6a), 2.45 (s, 3H, CH3CONH–); β-anomer: 6.63 (s, 1H, H-3), 6.35 

(d, 1H, H-1 J=4 Hz), 5.51 (d, H, H-4 J=4 Hz), 4.30- 3.75 (m, 3H, H-5, H-6b, H-6a), 2.45 (s, 3H, 

CH3CONH–), ratio : 4:6.7 

  



The control reaction without Gd
3+
 ions. 

The control reaction without Ln3+ ions was prepared as follows: Sodium acetate (273.0 mg, 2.0 

mmol), N-acetyl-D-glucosamine (221.0 mg, 1.0 mmol) was added to a mixture of 10 mL 

anhydrous ethanol and 5 mL deionized water. The resulting solution was heated to about 80℃ 

and a freshly prepared NaOH solution (aq. 1.0 M) was added drop-wise until pH = 7.0. The 

mixture was keep maintained under reflux for 2 hours. The resulting mixture was used for 1H 

NMR analysis and HPLC chromatograph.8  

 

 

Figure S14. H NMR of the products of the control reaction without the Gd3+ ions (500 MHz, 

D2O).  



 
 

Figure S15. HPLC chromatograph of the control experiment without Gd3+. HPLC analysis was 

carried out on a WondaSil C18-WR column (4.6 × 150 mm, 5 µm) with a Shimadzu Intelligent 

System liquid chromatograph and SPD-16 detection at 203 nm. The bound material was eluted 

with ultrapure water at a flow rate of 1.0 mL min-1 at 40 oC.  

 

 
 

Figure S16. HPLC chromatograph of mother solution of GlcNAc with Gd3+. HPLC analysis was 

carried out on a WondaSil C18-WR column (4.6 × 150 mm, 5 µm) with a Shimadzu Intelligent 

System liquid chromatograph and SPD-16 detection at 203 nm. The bound material was eluted 

with ultrapure water at a flow rate of 1.0 mL min-1 at 40 oC. 



Table S3. Crystal data as well as details of data collection and refinement for 1 and 2.  

Compound 1  2 

Formula  C80H276Cl10Gd18N8O188 C80H276Cl10Dy18N8O188 

Mr 7544.09 7638.59 

Crystal system  Cubic  Cubic  

Space group  P23  P23  

a/Å  43.0069(3)  43.0255(2) 

b/Å  43.0069(3)   43.0255(2) 

c/Å  43.0069(3)   43.0255(2) 

V/Å3  79545.3(10)  79648.5(6) 

Z  12  12 

ρcalc[g/cm3] 1.890  1.911 

µ(Mo Kα)/mm-1  4.639  5.203 

F(000)  43656.0 44088.0 

θ/o  5.52 - 49.98  5.6 - 50 

Observed reflections  194042  68752 

Independent reflections 46425 45807 

Data/parameters  46425/1838 45807/1837 

GOF  0.959  0.957 

R1[I> 2σ(I)]a 0.0959  0.0769 

wR2(All data)b 0.1628  0.1295 

a R1 = ∑ | |Fo| – |Fc| | / ∑ |Fo|  b wR2 = {∑ [w (Fo2 – Fc2)2] / ∑ [w(Fo2)2]}1/2
 

  



Table S4 Selected bonds distances (Å) and angles (deg) for compound 1. 

Gd1-O58 2.316(10) Gd5-O64 2.329(14) 

Gd1-O60 2.340(11) Gd5-O6W 2.391(15) 

Gd1-O4W 2.47(2) Gd5-O19 2.406(12) 

Gd1-O3W 2.571(16) Gd6-O62 2.301(13) 

Gd2-O4 2.346(14) Gd6-O12 2.343(16) 

Gd2-O59 2.358(12) Gd6-O14 2.396(14) 

Gd2-O44 2.582(13) Gd7-O7 2.195(13) 

Gd2-O61 2.631(12) Gd7-O4 2.335(13) 

Gd3-O19 2.271(16) Gd7-O6 2.478(15) 

Gd3-O17 2.306(14) Gd8-O7 2.366(12) 

Gd3-O65 2.410(14) Gd8-O9 2.326(14) 

Gd3-O57 2.411(12) Gd8-O62 2.386(14) 

Gd4-O16W 2.335(19) Gd9-O17 2.227(14) 

Gd4-O15W 2.37(2) Gd9-O14 2.339(13) 

Gd4-O14W 2.485(18) Gd9-O16 2.421(14) 

Gd4-O13W 2.487(16) Gd9-O15 2.493(18) 

Gd5-O2 2.322(14) Gd9-O7W 2.513(16) 

    

Gd1-O57-Gd3 107.1(4) Gd1-O59-Gd8 104.9(4) 

Gd1-O57-Gd6 105.8(4) Gd1-O60-Gd2 109.6(4) 

Gd3-O57-Gd6 97.6(4) Gd1-O60-Gd3 107.4(4) 

Gd1-O58-Gd8 110.3(4) Gd2-O60-Gd3 98.3(4) 

Gd1-O58-Gd6 106.8(4) Gd8-O61-Gd6 89.8(4) 

Gd8-O58-Gd6 96.9(4) Gd8-O61-Gd2 89.3(4) 

Gd2-O59-Gd1 107.8(4) Gd6-O61-Gd2 160.9(6) 

Gd2-O59-Gd8 98.8(3) Gd8-O61-Gd3 161.5(6) 

 



Table S5 Selected bonds distances (Å) and angles (deg) for compound 2. 

Dy1-O60 2.317(7) Dy5-O64 2.365(7) 

Dy1-O58 2.334(8) Dy5-O6W 2.382(9) 

Dy1-O4W 2.439(10) Dy5-O19 2.323(7) 

Dy1-O3W 2.448(11) Dy6-O62 2.268(9) 

Dy2-O4 2.329(7) Dy6-O12 2.284(9) 

Dy2-O59 2.303(7) Dy6-O14 2.356(9) 

Dy2-O44 2.476(9) Dy7-O7 2.216(9) 

Dy2-O61 2.571(8) Dy7-O4 2.282(8) 

Dy3-O19 2.288(8) Dy7-O6 2.478(11) 

Dy3-O17 2.287(9) Dy8-O7 2.338(8) 

Dy3-O65 2.358(9) Dy8-O9 2.281(8) 

Dy3-O57 2.343(7) Dy8-O62 2.327(8) 

Dy4-O16W 2.354(11) Dy9-O17 2.279(9) 

Dy4-O15W 2.349(12) Dy9-O14 2.282(9) 

Dy4-O14W 2.491(11) Dy9-O16 2.388(9) 

Dy4-O13W 2.559(11) Dy9-O15 2.466(11) 

Dy5-O2 2.269(7) Dy9-O7W 2.426(11) 

    

Dy3-O57-Dy1 108.7(3) Dy1-O59-Dy8 106.1(3) 

Dy1-O57-Dy6 106.7(3) Dy1-O60-Dy2 107.7(3) 

Dy3-O57-Dy6 99.6(3) Dy1-O60-Dy3 107.4(3) 

Dy1-O58-Dy8 107.9(3) Dy2-O60-Dy3 98.1(3) 

Dy1-O58-Dy6 107.2(3) Dy8-O61-Dy6 88.3(2) 

Dy8-O58-Dy6 98.4(3) Dy3-O61-Dy6 87.2(2) 

Dy2-O59-Dy1 108.8(3) Dy6-O61-Dy8 104.2(3) 

Dy2-O59-Dy8 100.6(3) Dy8-O62-Dy11 110.9(4) 

 



References 

1. Oxford Diffraction 2008, CrysAlis CCD and CrysAlis RED, version 1.171.32.15, Oxford 

Diffraction Ltd, Abingdon, Oxford, England. 

2. (a) G. M. Sheldrick, Acta. Cryst., 2008, A64, 112-122; (b) SHELXTL 6.10, Bruker Analytical 

Instrumentation, Madison, WI, 2000 

3. (a) Zheng, Y. Z.; Zhou, G. J.; Zheng Z.; Winpenny, R. E. Chem. Soc. Rev., 2014, 43, 1462-1475; 

(b) Peng, J. B.; Zhang, Q. C.; Kong, X. J.; Ren, Y. P.; Long, L. S.; Huang, R. B.; Zheng, L. S.; 

Zheng, Z., Angew. Chem. Int. Ed. , 2011, 50, 10649-10652. 

4. (a) Schray, D.; Abbas, G.; Lan, Y.; Mereacre, V.; Sundt, A.; Dreiser, J.; Waldmann, O.; Kostakis, 

G. E.; Anson, C. E.; Powell, A. K., Angew. Chem. Int. Ed., 2010, 49, 5185-5188; (b) Guo, Y. N.; 

Xu, G. F.; Gamez, P.; Zhao, L.; Lin, S.-Y.; Deng, R.P; Tang, J. K.; Zhang, H.-J., J. Am. Chem. 

Soc. 2010, 132, 8538-8539. 

5. (a) Evangelisti, M.; Luis, F.; de Jongh, L. J.; Affronte, M., J. Mater. Chem. 2006, 16, 2534-2549; 

(b) Evangelisti, M.; Brechinb, E. K., Dalton. Trans 2010, 39, 4672-4676. 

6. Freedman, D. E.; Hill Harman, W.; David Harris, T.; Long, G. J.; Chang, C. J.; Long, J. R., J. Am. 

Chem. Soc. 2010, 132, 1224-1225. 

7. Ogata, M.; Hattori, T.; Takeuchi, R.; Usui, T., Carbohydr. Res. 2010, 345, 230-234. 

8. Osada, M.; Kikuta, K.; Yoshida, K.; Totani, K.; Ogata, M.; Usui, T., Green. Chem. 2013, 15, 

2960-2966. 

 


