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Syntheses, Structures and Properties of Two Cadmium Complexes
Constructed from a Flexible Tetrahedral Ligand
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Abstract: Two cadmium coordination polymers, [Cdsls(DMA);(H,0)], (1) and {|[Cd,L(H,0),]-4H,0}, (2) (L=tetrakis
[3-(carboxyphenyl)oxamethyl|methane acid) with different structures have been synthesized based on a tetrahedral
ligand L. Compound 1 crystallizes in the trigonal space group R3. The tetrahedral ligand connects four Cd,
clusters through its four carboxylates and the Cds clusters connect six benzoic rings to form a 4,6-connected 3-
dimentional framework of the toc topology. Compound 2 crystallizes in the monoclinic C2/¢ space group. Each
ligand connects four cadmium atoms and the cadmium atoms are connected through carboxylates to form a chain

along the b axis. The solid-state UV-Vis spectra and photoluminescent properties of 1 and 2 were investigated at

room tempreture. CCDC: 1030076, 1; 1046165, 2.
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1.1 RXFENSE

Be A HL 22 SCHRA i, e il 50 34 2 1
ATk, 204MEE FH KBr s i 7E VECTOR-22
S ) A 0 Y L 4000~400 em™, TG R M
Perkin-Elmer 240C JC R /A L 4T  X-GF e R
5 (PXRD)7E Z it T Bruker D8 Advance f{#% 1= LA
0.1°-s7 (R BE AR 5°~30°7 [l N £ 45 (1=0.154 178
nm,40 kV,40 mA), #AH/3HT7E TA-SDT 2960 1L %%
FARAGET NE RS 700 CLL 10 °C-min™ 7Y 3
R PNOEiE E IR 7E Fluoromax-4 ¢ 661
A E A R R 58 AR AT UL i RS O 35 AE Varian
Cary 5000 UV-Vis il &, &R HUE 7 KBCOE
1.2 BMEVHEN

Bt 5 W) [CdgLs(DMA); (H,0)], (1) 19 & A% - K B 1
H.L (15.4 mg,0.025 mmol)Hl Cd(NO),8H,0(31 mg,
0.1 mmol) ¥5JHEAE 5 mL 9 DMA-H,0 1& & %
H1(3:2,V/V), F 30 mL K28 P im#s] 100 ¢, X
N3d, LS C-h! s ERERFEEER, 53K
2RI ik, =% .84%, FLEW 1 TR AT
SLEH (%) C,47.75;H,3.67;N,1.48; ¥t {H (%) C,

47.78;H,3.61;N,1.50,, EZLLHMGIEEHE (KBr,em™):
3 492 (w),3 232(w),3 066 (w),2 942 (m),2 886 (w),
1 604 (w),1 540 (s),1 444 (m),1 392 (s),1 315(m),
1 288(w),1 251(s),1 116(m),1 074(w),1 026(s),931
(w),885(s),808(s),767(s),675(s) , 592 (m) , 543 (m) 478
(w),418(m),

L A W1 {[Cd,L(H,0),] - 4H,0), (2)1 A B« 8 Bie {4
H,L(15.5 mg,0.025 mmol) 1 Cd(NOs),-8H,0(30 mg,
0.1 mmol), i AE] 2 mL ZJE AT 4 mL H,0 i n
—i% 4 mol - L7 #hR , M5 /L, KRGS WS F
30 mlL Z VU0 W 28 LT 130 CC NN 4 d, LA 5 C
b BRGNS R R A, A5 B A SRR
H.81%, LAY 2 MITR DI LRIH (%) C,41.91;
H,3.87; (A (%) C,41.92;H,3.84, FELIMEIE
B (KBr,em™):3 592(w),3 076(w),2 657(w),2 568
(w),2 071(w),1 953(w),1 882(w),1 689(s),1 598(m),
1 535(m),1 454(m),1 390 (m),1 290 (w),1 249 (w),
1 118(s), 1 035(s),943(m),873(m), 817(m),767(s), 680
(s),615(w),569(m),501(w),428(w).

1.3 S|ELEHHNE

BB A R SE A 0.22 mmx0.20 mmx0.18 mm
MECAE P 1 FRSE R 0.24 mmx0.22 mmx0.20 mm
MBS ) 2,7E Bruker Smart Apex CCD &7 54X
1296 K Nl i, FH Mo Ka 8 4(A=0.071 073 nm),
P -0 FAHE 7 I 64T Lp I FRCIE, BHia i)
M JE A SORE IE A SAINT Fil SADABS )70 2544
f# AT FH SHELXS-97PUAT Olex2P 2T | 45 J& JiL T 1 fir
BB AT ) RS AL A B ] AR A oy AR
S A b R BE S RS 25 (A S S s g,
SHELXL-97™F2 1y % I & 5L A s by Ho A& 1] S5 it
JER T AT /D e K 1 AU AL T G
I E , A0 SR B B — S B S A (1 50
MEFFR L FFE2 T

CCDC:1030076,1;1046165,2,

2 #ZR5WiE

2.1 BREGEHER

EW 18T =T i & R3 2SI (No.148), i
INAKEFRHLITALEE .2 A Cd IR (b edl SR
J1,Cd2 A FEHR 0.333,Cd3 A ER 0.5,Cd4
AHEHA0.167),1 4 LA, 1 A5 Cdl BLhL ¥ 5)
5 F DMA #1173 5 Ccd2 BLfi K or+, anlEl 1,
Cdl 5 6 ST EAL, A HL A /A L] 4



%10 ST 5 4T D T R0 R R4 9 40 40 0 8 A e 1995
x1 BEEYI2HWRERENSEQBESH
Table 1 Crystal data and refinement parameters for complex 1 and 2
Complex 1 2
Empirical formula CiiHioN;04Cds C33H3015Cd,
Formula weight 2 790.33 945.42
Crystal system Trigonal Monoclinic
Space group R3 C2/c
a/nm 2.674 85(12) 2.785 7(3)
b/ nm 2.674 85(12) 0.848 08(8)
¢/ nm 2.749 0(3) 1.860 26(18)
B0 90 124.145(1)
Z 6 4
V / nm? 17.034(2) 3.637 2(6)
D./ (g-cm™) 1.632 1.726
F(000) 8 370 1896
w/ mm™ 1.190 1.248
Reflections collected 30 727 12 043
Independent reflections 6 648 4222
Observed reflections (I>20(I)) 5114 3562
R, 0.020 5 0.022 1
GOF on F? 1.087 3 1.050
R, wR, (I>20(I)) 0.078 1, 0.229 8 0.029 6, 0.081 4
R\, wR, (all data) 0.096 8, 0.249 8 0.037 2, 0.085 7
x2 BREWIM2WEERKMNER
Table 2 Selected bond lengths (nm) and bond angles (°) of complexes 1 and 2
Complex 1
Cd1-014' 0.217 3(7) Cd1-011 0.237 7(6) Cd3-02" 0.211 5(7)
Cd1-01° 0.224 1(8) Cd2-06 0.256 6(13) Cd3-08 0.228 6(5)
Cd1-09¥ 0.231 7(7) Cd2-05 0.227 5(8) Cd3-0117 0.229 7(7)
€d1-012 0.232 2(6) Cd2-05' 0.227 5(8) Cd2-013 0.244(3)
Cd1-08 0.250 7(6) Cd2-05' 0.227 5(8) Cd4-06* 0.231 1(11)
Cd3-02 0.211 5(7) Cd4-06™ 0.231 1(11) Cd4-06* 0.231 1(11)
Cd4-06* 0.231 1(11) Cd4-06™ 0.231 1(11)
014-Cd1-01* 90.4(4) 014-Cd1-011" 144.7(3) 09-Cd1-08 53.0(2)
014-Cd1-09* 98.2(3) 01°-Cd1-011* 95.8(4) 012-Cd1-08 115.92(19)
01°-Cd1-09* 139.9(3) 09%-Cd1-011" 99.2(2) 011-Cd1-08 78.6(2)
014-Cd1-012' 95.6(3) 012-Cd1-011 53.3(2) 09-Cd1-012' 92.2(3)
01%-Cd1-012! 126.0(3) 014-Cd1-08 135.6(3) 01-Cd1-08 94.7(3)
05"-Cd2-05' 119.53(9) 05-Cd2-06 123.3(5) 02'-Cd3-08"" 101.5(3)
013-Cd2-06 138.2(2) 02"-Cd3-02' 180.0(3) 08-Cd3-011* 95.0(3)
05"-Cd2-013 94.0(4) 02°-Cd3-011" 87.003) 02-Cd3-08" 78.5(3)
05-Cd2-06 53.1(4) 08-Cd3-011" 85.003) 06-Cd4-06" 100.2(5)
06-Cd2-06 70.5(4) 02-Cd3-011" 93.0(3) 06*-Cd4-06" 180.0(5)
05-Cd2-06 84.1(4) O11°-Cd3-011% 180.0(4) 06"-Cd4-06 79.8(5)
06*-Cd4-06™ 79.8(5) 06"-Cd4-06 100.2(5) 06"-Cd4-06 180.0(5)
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Complex 2

Ccd1-or’ 0.222 3(2) Cd1-010* 0.227 5(2) Cd1-04 0.256 4(2)

Cd1-02% 0.235 2(2) Cd1-03" 0.224 7(2) Cd1-06" 0.233 703)
01-Cd1-03" 112.10(10) 01-Cd1-010" 137.54(9) 03°-Cd1-010" 92.33(11)
01'-Cd1-06" 88.84(10) 03°-Cd1-06" 153.67(12) 010"-Cd1-06" 81.35(10)
01-Cd1-02" 89.86(7) 03"-Cd1-02% 83.86(8) 010%-Cd1-02% 128.25(8)
06"-Cd1-02% 80.30(9) 01-Cd1-04 86.27(8) 03-Cd2-04 53.23(7)
010-Cd2-04 81.4009) 06-Cd2-04 148.41(10) 02-Cd2-04 130.82(8)
Symmetry codes: ' x, v, z; ' 1=y, l4+x—y, z; " 1/3=x+y, 5/3-x, 1/3+z; * 2—y, 1+x—y, z; ¥ l=a+y, 2-x, z; " 1—x, 1—y, —z; " =1/3+y,

1/3=x+y, 1/3=z; W 4/3—y, 2/3+x—y, —=1/3+z; *
2-x, z for 1; 7 0.5+x, 1.5-y, 0.5+z; " x, v, z; ¥

BOH A s MEJETORE 3 MRE L MEIE TR A
R 5+ DMA, Cd1-0 8 K38 FI7E 0217 3 (7)~
0.250 7(6) nm, Cd3 5k H 6 4~ L*TCARIY 6 14
FRCA, BRI 3 A Cd3-0 K5 BN
0.211 5(7),0.228 6(5),0.229 7(7) nm, Mﬁ Tl fht A 1
IE/NTHE AR R Cd1 Al Cd3 Z B 2 A us-0 i

2—x, 1-y, 2—z for 2

Bl 1 BEAY 1R NS FRESE H BT IR (R R 30%)
Fig.1 Asymmetric unit of complex 1 with 30%

probability ellipsoids

L+x—y, x, —z; * 2—y, 1=x+y, z;

2, 2-y, —z3 Ny, L=aty, =z U —aty, 1w, 23 W 1-aty,

1 A4~-0-C-0-HM3 , Cd1 3T Cd3 JR+ o X FRE
B =R, Cdl---Cd3 MBS R 0.34625 (1) nm,
Cd1-0-Cd3 # Ak 95.5203)°, 4n &l 2, Cd2 & LB AL
B 2 AR U R 5ok A 3 A AR 6 A4
FECAL A 1A [ B K5 1 R FFOAL, Cd2-
O #E KB F#E 0.227 5(8)~0.256 6(13) nm, Cd4 [f]
Cd3 — R RS ELA /Y /N AL R 55k A 6
A LABCAR R 6 AR FRCAL, B CH 0.2311(11)
nm, Cd2 i Cd4 O XFRIE B =%, cd2 Al
Cd4 Z M 3 A4 -0 B AH % ,Cd2--- Cd4 1 FE
24 0.346 6(3) nm,Cd2-0-Cd4 £ 4 90.343(3)°,
Cdl =HFEM Cd2 =R IEHE T 6 AR ,6
AR GETE = A2 A ] R AR IR A Y ] 3a,
MARFNEY FA BE K AR AT LUE VR 2 6-1EHE

s, BCAR HLL J2 58 2B T H 4 A SRR ()
W e fl (R BE B - — O ik i - — R SRl D ) 7E
73.050(1)°~141.692(1)°75 Fl A, W&l 3b ., &SRR Y

AR R G i) 308 2k XA M 32 P ASE (s ap?) FH OB A
@m (mrm'mh) MIBEESE T 34> Cdl = A 1
A Cd2 =#HE, BT 8 240 = e il 2R 4540

s

Hydrogen atoms have been omitted for clarity

K2 fEY1Tcdl

B Cd2

A R T AL R

Fig.2 Coordination environments of Cd1 cluster and Cd2 cluster
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Fig.3 (a) Views of 6-connecting Cd1 and Cd2 trinuclear cluster; (b) 4-connecting L* nodes with each arm connects Cd; cluster;

(c) schematic representation of the toc topology with different nodes discriminated by colors
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AT SR 4230 1 DY TR R A | A S AR TR R B LE A

BCA 1 /N 2 L 4 A Sk 2 ] e (R B ik
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111.406(2)° i [ N, 4l ot SR EEWT A b %%
L —4ERE | WE Sh 4 S RE = ) R R 2 4%
B Z [ AH S8 Y 2 A AR 0 2838 [ AEAE r-r HERR, 0
Kl 6a, AAARMY 2 A ECAR 0 2R B0 5 0] AT, i O B
2 0.368 78(3) nm,2 AR FR 2 [] (Y I B R R
0.342 04(1) nm, BAFCARK 4 DRIAPUTE b Y
2 ANHRINFEAE ar-mr R X8 7 HEBLSSG VE FH 1G5
TR B BRI E TR, QB b,

8

4 TG 2 B/ N X FR S5 H BT P (B R 30%)
Fig.4 Asymmetric unit of complex 2 with 30%
probability ellipsoids
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Fig.5 (a) Each L* ligand connects six cadmium atoms; (b) the cadmium atoms are connected into a chain through carboxylates
Sy Y S
5 »
faYa A YA NA
R0 00 Pau 0 SN ’\‘{:’p”‘%
% ) )
()

6 (a) FEAH 2 e e — S B M AR R 3R 2 W47 1E o Y (b) B NBEHE AT 2 IR AP s HERL

Fig.6 (a) Interplane 7-7 stacking interaction of compound 2; (b) two benzene rings of each ligand exist -7 stacking interactions

NOHE, F|T W TERAY 1M 2 WEE  REZEE - B FEE, AW 1% 25 nm (1)
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n 1 L
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K7 (a) FCAW 1, 2 FIBCHR HLL 09 BERTEEEIE, (b) BOAW 1, 2 FIBCHR HLL 09 B K 58 51 3%
Fig.7 (a) Photoluminescence spectra of 1, 2 and the free H,L in the solid state at room temperature;

(b) Solid UV-Vis spectra of 1, 2 and the free H,L. in the solid state at room temperature
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100 L
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80+
x
E 60 2-as-synthesized
.2b
o
3 2-simulated
40 1
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201 1-simulated
T T T T T T 1 T ¥ T L T X T ’ T T 1
100 200 300 400 500 600 700 5 10 15 20 25 30
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(a) FC5 9 1 A0 2 BB 2R, (b) A9 1 2 B R XS A 5t 1R

Fig.8 (a) TGA curves for 1 and 2 under nitrogen; (b) PXRD patterns of 1 and 2

SE k.

[1] Allendorf M D, Bauer C A, Bhakta R K, et al. Chem. Soc.
Rev., 2009,38:1330-1352

[2] Cui Y, Xu H, Yue Y, et al. J. Am. Chem. Soc., 2012,134:
3979-3982

[3] Barea E, Montoro C, Navarro J A. Chem. Soc. Rev., 2014,
43:5419-5430

[4] He Y B, Zhou W, Qian, G D, et al. Chem. Soc. Rev., 2014,
43:5657-5678

[5] Voorde B V, Bueken B, Denayer J, et al. Chem. Soc. Rev.,
2014,43:5766-5788

[6] Chen B, Wang L, Xiao Y, et al. Angew. Chem. Int. Ed.,
2009.48:500-503

[7] Zhang M, Feng G, Song X, et al. J. Am. Chem. Soc., 2014,
136:7241-7244

[8] Hu Z C, Deibert B J, Li J. Chem. Soc. Rev., 2014,43:5815-
5840

[9] Yoon M, Srirambalaji R, Kim K. Chem. Rewv., 2012,112:

1196-1231

[10]Dhakshinamoorthy A, Garcia H. Chem. Soc. Rev., 2014.43:
5750-5765

[11]Liu J, Chen L, Cui H. Chem. Soc. Rev., 2014,43:6011-6061

[12]Zhang J P, Zhang Y B, Lin J B, et al. Chem. Rev., 2012,
112:1001-1033

[13]Schneemann A, Bon V, Schwedler I, et al. Chem. Soc. Reuv.,
2014,43:6062-96

[14]Liang L L, Zhang J, Ren S B, et al. CrystEngComm, 2010,
12:2008-2010

[15]Liang L L, Ren S B, Zhang J, et al. Dalton Trans., 2010,39:
7723-7726

[16]Liang L L, Ren S B, Zhang J, et al. CrystEngComm, 2010,
12:2669-2771

[17]Yuan W B, Li H F, Guo Z G, et al. Inorg. Chem. Commun.,
2011,14:366-369

[18]CAO Cheng(® 1), WEI Tai-Bao (%1 X &), ZHANG Qin-
Sheng(5K EI2E), et al. Chinese J. Inorg. Chem.(%ALAL 5 %
1R), 2012,28:2530-2534



2000 M

#o% 4R

%31 4%

[19]Kim H, Suh M P. Inorg. Chem., 2005,44:810-812

[20]Sofiware Packages SMART and SAINT, Siemens Analytical
X-ray Instrument Inc., Madison:WI, 1996.

[21]Sheldrick G M. SHELXS-97, Program for X-ray Crystal
Structure  Solution, University of Gottingen, Gottingen,
Germany, 1997.

[22]Dolomanov O, Puschmann H. OLEX2, 2009.

[23]Sheldrick G M. SHELXL-97, Program for X-ray Crystal

Structure Refinement, University of Gottingen, Gottingen,
Germany, 1997.

[24]Spek A L. J. Appl. Crystallogr., 2003,36:7-13

[25])Janiak C. J. Chem. Soc., Dalton Trans., 2000:3885-3896

[26]Cui Y, Yue Y, Chen B, et al. Chem. Rev., 2012,112:1126-
1162

[27]Yam V V W, Lo K K W. Chem. Soc. Rev., 1999,28:323-
334



