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Abstract A new two-fold interpenetrating two-dimensional (2D) Tb(III) metal-organic framework (MOF), [Tb(p-XBP4), s(H,0),]
W(CN), (1), was prepared using a p-XBP4 (N,N’-p-phenylenedimethylenbis(pyridin-4-one)), Cs;[W(CN)y], and Tb(NO;),-6H,0.
The single crystal X-ray diffraction indicated that Tb-MOF exhibits a unique two-fold interpenetrating 2-D framework. It
was also characterized through Fourier transform infrared spectroscopy (FTIR), and single and powder X-ray diffraction. To
probe the molecular magnetic behavior, the magnetic properties of Tb-MOF were investigated by direct-current (DC) and
alternating-current (AC) magnetic susceptibilities measurements and discussed.
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o] =¥ MOF Aol F= AMEATH21,22]. &
AdTelMe FAd 7o PEs} 2 wislTE e
I T2 TbS AMESle] Tb-MOFS ©AA ¥H
, AR 3E 24 HolBE 7NkeR 72
45 FRsY 72 JES wEeR, 4E Tb-
MOF7} 7|20l Badl A fle M2 olF 3% JF
(2-fold interpenetration) %Y= g5t B3 Tb-
MOF W EAlshs @%h 5421 Tbe| 545 1est
A B4 7= AL ol wiEe R £4F AMIA
2X9] 7Fs7dell thell AL&siiet.

2. & 4y

2.1. AP

ol AHE A % 8ul= Sigma-Aldrich, TCI
T gyt Aok | AlollA QlEte] ARESRITE. 2I7H
=2l p-XBP4 (N,N'-p-phenylenedimethylenbis(pyridin-
4-one))et Cs;[W(CN) = 7159 &3S Farste] 34
g 21 ARgsiaiTh23,24].

2.2. Tb-MOF (1) &4
Tb(NO;),-6H,0(9.0 mg, 0.02 mmol)# Cs;W(CN),(15.8

mg, 0.02 mmol)& Hle|ol| A H3l S/ 10 mLo
9lt}h, p-XBP4(17.5 mg, 0.06 mmoly= &R 15mL

Tb-MOF2] ZA7gHolEl= 173 K2 A204 ©a4s]d
FEA1H(SC-XRD, Bruker SMART APEXII diffractometer
equipped with graphite monochromated MoKo. radiation,
L=0.71073 Aye B8l st dolg 248 {3l
SHELXTL program2 835121, direct methodE
Aglstel 24 Fx&5 aidsislth. 248 72 W SAst
= 81 A= Squeeze S F3l disorder E A7
ST

XRD(X-ray diffraction pattern, Rigaku Ultima III,
Rigaku) 4L Cu Kokl(1.5406 AyS o]&slgion,
scan speed =2°/min, step size=0.01"° Z7ASZE 5-40°
Helol s S8k S0 ARE AEe 7 ¥
Al AT EEEEE ARSI

FEjo W Ao EFEAH (FT-IR, Nicolet iS 10,
Thermo Fishery> 574 #8715 gR1s7] 2s 500~
4000 cm™'e] SALIoIA AAH AT

AlEe] DC ¥ AC A8 5742 Quantum Design
SQUIDS} PPMS AFE AR ZHz} =33t 2™ Pascal 7
TE ARt RS BA I

Fig. 1. Molecular view of complex 1. Color codes: green =Tb, red = O, blue =N, gray = C, light blue = W. Hydrogen atoms are
omitted for clarity.
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3. dat | 03
3.1. Structure description of Tb-MOF

Figure 1> Tb-MOF2] ZARFZE HAFI U}t &
A =452 Tooll p-XBP4 B|7k= et & A 2709
o3 wj9] Hof F 7S] FERUS ERISIATE. SC-XRD
Z A% Tb-MOF2 space group P-19] triclinic system
oW, AA%te MEAHHE Table 191 AHsAtt. 4
=420 Tb Alel& ddste 2IRk=R] p-XBP4o] st
F4017] wiiell, Tbat p-XBP4 ¥ F&H3 FE-57]
ZAAE AAHCRE +39] Fdats HA Eot. S5
7] FAA ] Ast #4¥S A FH 75 2 =S
Hj9I5kA] ek A 2 Ul EAlShs -37F 2ol
[W(CN), ' 7} dat 8S 253 2 Sles

Table 2= Thell B9l Ue= 2k AAE 7he] AT
AZE BAISITH & E4ke] 2k fAtel Tkl e
Aol 244 A%, Y7 =2HE I Ak Az}
TbZre] Ha AgAolel 228 A B} At} Tba vi$

Table 1
Crystallographic details for complex 1. CCDC deposition number
is 2212052.

[Tb(p-XBP4),5(H,0),]- W(CN)g

Empirical formula Cy;H,, TbN,;O,W
Formula weight 1317.78
Temperature 173K
Crystal system Triclinic
Space group P-1

a(A) 11.3041(8)
b (A) 14.9373(10)
c(A) 18.2837(12)
a () 102.892(4)
B 92.319(5)
() 107.130(4)
V (A% 2857.2(3)

Z 2

i (mm™") 3.298

Peaic (g €M) 1.532

R, [I>20(D)] 0.0555

wR, (I >206(I)) 0.1135

R, =3[|Fo| — [Fl/ZIF ], WR, = [EwW(Fo’ — F)/Zw(Fo )"

Table 2

Selected bond lengths (A) for complex 1.
Complex 1
Tb(1)-01(1) 2.2424(2) Tb(1)-01(6) 2.3198(1)
Tb(1)-01(2) 22921(2) Tb(1)-01(7) 2.2736(1)
Tb(1)-01(3) 2.2490(1)
Tb(1)-01(4) 2.4236(2)
Tb(1)-01(5) 2.4488(2)

o e 4k YAEe] Hi A Arle 232 Aol
Figure 2= bc W] ZdE Tb-MOFe| 30|t}
AAAR] 2= T4 55U Tod p-XBP4Z T7A4E
YES ] wl9IsA] 95 [W(CN)[™ &ol&o] EAlst
= FHlolth. ZH7te] WESAE 244 FEol xFS
w2t Foix] Slrh 22k VIEYEE 23] SRR Q-
fold interpenetration)7-32°]7] W&, o]& Estalat
7yt g AZE 2353 F(2-fold interpenetration) ¥
=4S FASII
Figure 391 Tb-MOFE °©|F& 22 UIESZ]27
&35 (2-fold interpenetration) 25 & T AHA|3]
AHR7] A3, 2789 435 3F(2-fold interpenetration)
TEE &= wEt A Yepigld sl 2Rl =
F39) 77AAL 8l [W(CN)]™ So]L-2 Akt
p-XBP4ol| 2J3] AAE Tb-Tb 7He] Azl ZH2F 9.759 A,
11.702 Ao|H, p-XBP4 Z|7t=9] F38k #3232 EAo
Z 3l 2789¢] 45 F(2-fold interpenetration) -5
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Fig. 2. Extended view of complex 1. All [W(CN),]" molecules
were represented by line structure.

Fig. 3. A two-fold interpenetrating network of complex 1. The
green color represents Tb atom. All [W(CN),]" molecules are

omitted for clarity.
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Fig. 4. PXRD patterns of simulated, and as-prepared samples
of complex 1.
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Fig. 5. FT-IR data of simulated, and as-prepared samples of
complex 1.

3.2. Powder X-ray diffraction and Fourier-transform
infrared spectroscopy data of Tb-MOF

Figure 4 Tb-MOF¢] XRD 24 +% sj€o=
J¥l Tb-MOF®] % sielz} o]& o] devusE &
3 B4 o]l AR o]FoH S-S RIS

Figure 5 $73 A] AR8-3 p-XBP4, Cs;[W(CN),], 2]
3L Tb-MOF®] IRE Z7ste] vlwgh Ayjo|t. S4€
Tb-MOF2] FTIR ElolElZ %3l 2145cm A -CN
o #Fsk=s FHA7F IRAENOH, o]F T3 F2A *
o Asl dHS WFE [W(ICN)]™ 2ol A ¢

=
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3.3. Magnetic properties

Figure 60 2% Ws}o] M2 Tb-MOFS] A% Alsh&
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Fig. 6. Magnetic susceptibility of complex 1 from 2 to 300 K.
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Fig. 7. M-H plot for complex 1.
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Figure 72 M vs. H H°|HE 43 Axeltt. 7T
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Figure 8= 6K ©|ake] 2=WHelola =43 524
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Sk, ol 2~6KQ 2% RFoA FEHOZ HO|
= doltt. T3 2~6K =99l M vs. H/T 28]
T2 7Pz e A7 AQolx AE Sk By
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Fig. 8. Field dependence magnetization (M) vs. H/T for com-
plex 1.
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Fig. 9. Temperature dependence of " for complex 1 at
Hg. = 1500 Oe.
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