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single crystal grown by the slow-evaporation method
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Abstract A new three-dimensional Gd-MOF, [Gd(p-XBP4),(H,0)] W(CN); (1; p-XBP4 = N,N"-p-phenylenedimethylenbis
(pyridin-4-one)) has been synthesized by slow-evaporation and its crystal structure was characterized by single-crystal X-ray
diffraction (SCXRD) analysis. For each Gd"' ion, there are seven coordination sites, which are occupied by six oxygen atoms
of six p-XBP4 ligands and one oxygen atom from the water molecule. The [W(CN),]" anion exists for charge balance with
cationic framework. The Gd" ions are interconnected by the p-XBP4 ligand to form the three-dimensional structure. Considering
the magnetic property of lanthanide ions, magnetic studies of Gd-MOF were investigated by direct-current (DC) magnetic
susceptibilities measurements.
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2.1. Al 2 p-XBP4 ¢+ Cs;W(CN), T4

doll AREE AleF 9 gull= Aldrich, t1¥skE &
At AjoF FujatellA 9 F HEo] HAE AXA|
3 AMEEIATE. p-XBP4 H7H=8} Cs[W(CN)JE 7]
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2.2. Gd-MOF (1) &4

Gd(NO,), 6H,0(9.0 mg)#+ Cs;W(CN),(15.8 mg)<
9 10mLell 5o FRgitt. p-XBP4(17.5 mg)= W]
& 15mLol o] FH|3th T gAL HHI] 4oF
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A7 3 -4 (SC-XRD, 2D-SMC ADSC Quantum-
210 detector with a Pt-coated Si double crystal under
a cooling stream of N, at the Pohang Accelerator
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Gd-MOF9] ARz XS 98] X-ray diffraction
pattern(XRD, Rigaku Ultima III, Rigaku)S 8319t}
XRD #42 Cu KoAl(1.5406 Ay ©]&31992™ scan
speedi= 2°/min, step size= 0.01°, SHI= 5~40"|t}.
AE= FA e 22 A EE ARSte] 83

SFejol] Wek Aol E3HEAR (FTIR, Nicolet iS 10,
Thermo Fisher)2 $d%¥ Gd-MOFe] +% Ul 54 %
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3.1. Description of structure

Figure 1= Gd-MOF?| 4 S5%1 GdS FAHo=E
AR7zx5 vl Zleltt. ¥4 Gd-MOF] SCXRD
B4 A3} P-19] space groups ZFE triclinic system$d
< I T4 252U Gde /14 p-XBP4 2|7F
=9k e & EAl oal T TS F2E Z=tth g
ZFER AME p-XBP4= 7|HoR FAdo)7] wiiel,

Table 1
Crystallographic details for complex 1. CCDC deposition number
is 2209440.

[Gd(p-XBP4),(H,0)]- W(CN)g

Empirical formula CgoHe GAN, ;O W
Formula weight 1734.57
Temperature 100K
Crystal system Triclinic
Space group P-1

a(A) 15.916(3)
b (A) 15.974(3)
c(A) 16.581(3)
o) 116.08(3)
b (°) 97.48(3)
g() 93.45(3)

V (A% 3721.3(16)
Z 2

i (mm™) 1.669

P (g €M) 1.548
R[1>26(D)] 0.0394
wR, (I=26(1)) 0.1244

R, = Z||Fo| - [F/ZFl, WR, = [EW(Fo’ — F)/Zw(Fo )"
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Fig. 1. Molecular structure of complex 1. Color codes: green = Gd, red = O, blue =N, gray = C, light blue = W. Symmetry codes: (a)
-1+x,y,z (b) 1 +x,y, 7 (c) 2—x, 1 —y, 1 —z Hydrogen atoms are omitted for clarity.

F4-47] 2R AR FHEE =5 oo et
A3 FFL [WCN) &ol&o] 253 it} Table 1
Table 2
Selected bond lengths (A) for complex 1.
Complex 1
GA(1-O1(1)  23225(12)  Gd(1)-01@8)  2.2595(6)
Gd(1-01(3)  23401(12)  Gd(1}-01(9)  2.4300(7)
Gd(1)-01(5)  2.3634(6)
Gd(1)-01(6)  2.2952(6)
Gd(1-01(7)  2.3108(6)

Fig. 2. Extended 3D structure view of complex 1. Color codes:
green = Gd, red = O, blue =N, gray = C. All Hydrogen atoms

and [W(CN)s]"” molecules are omitted for clarity.
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Fig. 3. PXRD data of simulated pattern and as-prepared com-
plex 1.
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Fig. 4. PXRD data of simulated pattern and as-prepared com-
plex 1.
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3.2. PXRD and IR analysis

Figure 32 Gd-MOF?] XRD 2% % S Ho
F3 ek 24¥ Gd-MOFe] 7% ¥z} o]&gke] +
2 ¥3 9% ¢ g4 Bus S 22 FAo] AFH
o7 o]RAHES RIS

Figure 4= Gd-MOF$} Gd-MOF §4 A AR&3 p-
XBP4, [W(CN)]' 9] RS =A3lo] nlwdt Ao}
CNoll #Fsl= 3= 2145 ecm ol ERlEgo,
¥ Gd-MOF?] -CN ¥= $Jx] ®Fo] gleS Fl
[W(CN) ' 7F &l wi9sEx] ke A= Het d39S
W3 E Gd-MOF 7298 thA] g ERIsieit).
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3.3. Magnetic study

Figure 5= 9% Gd-MOF2| A7 Aeh&(y, NS =
T HW9 2-300K, 1000 G 27N =Ae AFHE e
A Aolth. 300 KoM 4, T ZES 9.09 cm®K-mol® &
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Fig. 5. Magnetic susceptibility of complex 1 from 2 to 300 K.
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Fig. 6. Field dependence magnetization versus H/T for com-
plex 1.
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