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Synthesis, Crystal Structure and Thermal Stability of the
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Abstract: A Cd(Il) seven-coordinate dimmer [Cd(3,5-Me,PhCO,),(phen)], has been synthesized with 3,5-dimethyl-
benzoic acid and 1,10-phenanthroline. The crystal structure was determined by single-crystal X-ray diffraction.
The crystal belongs to monoclinic system, space group C2/c with ¢=2.939 8(6) nm, 5=1.0329(2) nm, ¢=2.106 6(4)

nm, 8=125.423(3)°. The crystal structure shows that the cadmium ion is coordinated with five oxygen atoms and

two nitrogen atoms, forming a distorted capped octahedral coordination geometry. There exist two types of

coordinated 3,5-dimethylbenzoic carboxylic anions: the tridentate-chelating-bridging ones and the bidentate-

chelating ones. The Cd(Il)---Cd(Il) distance is 0.3957 nm. The result of TG analysis shows that the title complex

was stable under 300.0 °C. CCDC: 694570.
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PE-2400(I)% G 2 43 AT ; 650 ™ XT4 X H 3%
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AL 5L,

1.2 HEHMHEN

2.5 mmol 3,5- W EKLHF R T 95% L 2
R KSR RN 2 h, WK E pH=7.0~
7.5, fEZWE WA 1.0 mmol 2 IE 1% #k A1 1.0
mmol 1= F R ARSI 4 h, ERGTIE IR T =
R 5 FE AR  BUR e AT RS S T X R A
S BT IR B 8 AR JC R T4 CoH5,CdoN,Og, T
{E(%):C 60.98 ,H 4.43 N 4.74; 5ZM{E (%) :C 60.91,
H 4.42,N 473, m.p.} 124.0~126.0 °C, IR EZZ I
U (em™) K 1 668(vs), 1 512(vs), 1 456(vs), 1 464(m),
1 416(vs),1 396(vs),1 310(m),1 110(m),962(m),857
(vs),783(s),729(vs) , 626(w) , 446(w) .
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PEHUR S 0.22 mm x 0.20 mm x 0.14 mm [
B ff A Bruker SMART APEX 1000 CCD & i
SACHEAT AT ST 528 7E 294(2) K N A Mo Ka 5F
2 (1=0.071073 nm), LA o~ FiI7TE 1.70° <0<
26.43°30 Bl N FL I 14 543 TS, Hob 5 317
AP ST AT S B(R,,=0.027 6)F1 4204 A 1] LT 5T 55
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(0.0329P7+0.835 2P|, H ' P=(F242F2)/3; (A0 =
0.003;5=1.044 ; (Ap),x=300 e+nm F(Ap),;,,=—462 e-
nm”, BCE YIRS BRI TR 1,

CCDC:694570,
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Table 1 Crystallographic data for the complex

Empirical formula CeoHsCdaN,Og
Formula weight 1181.88

Size / mm 0.22 x 0.20 x 0.14
0 range for data collection / (°) 1.70 to 26.43
Crystal system Monoclinic
Space group C2/e

a/nm 2.939 8(6)
b/ nm 1.032 9(2)
¢/ nm 2.106 6(4)
B1(° 125.423(3)
V[ nm® 5.212 9(19)

D/ (g-em™) 1.506

Z 4

F(000) 2 400

(Mo Ka) / mm™ 0.876
Reflections collected 14 543
Independent reflections (R;,) 5317 (0.027 6)
Final GooF 1.044

0.025 5, 0.059 6
0.038 4, 0.065 3
300, -462

Ry, R [1>20(0)]
R, wR, (all data)

Largest difference peak and hole / (e-nm™)
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IROEGIEXRM . 75 1668 Al 1512 cm™ ZbHEL T
i A 2 35 11 J X6 ik RN X AR A 4 PR st IO 0% | Aw
[7.(CO0)-v(COONH 156 ecm™ KT 100 em™, i /I
F 200 em™, 58 BH O R JE LIS A 0 50 S
BRDECAZN FLA 1 b LA 20 S 0 bk 14 4R 1F A A 0
WEAETES, 45 1421853 1 739 em™ KT
BahE T 1416.857 M1 729 cm™, ik B 408 FE 1% bk (1)
AR T 5 CAIDR & A& T EA0, L2 #r 5 bR
AR,
22 BRAEVMRELEN

BC A 95 F 454 DL IR 1, Bl 22 A & UL TR 2,

A —x, y, —z+1/2
T AL I A5 3 1) 93 - S

Molecular structure of the title complex
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Fig.2 Coordination polyhedron of Cd*
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. 0(1A).0(4).03) N(1)5 Cd(1)iE L7 R — 4~ F
1 b, N RS rf b T X6 £ 675 1 0(2)-Cd(1)-N
(2) 155.55(6)° N(1)-Cd(1)-O(4) 134.62(6)° % O(1A)-Cd
(1)-0(3) 141.09(6)°, = ¥ =5 180°, BEWI Cd(1) A~
b F A 548 B s

B &2 bR 5 0 A BE B R
0.2795 nm, HAARCHT 2 METF LM ERZ
L EINT Cd A O J5 - B JE 7 AR 2 42 22 Fi1(0.308 2
)™M 1 B R DT A R R R T ) R T
HAEH . T R X R A G A
A A T DL R AR IR A AE
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Cd(1)-02) 0.224 50(16) Cd(1)-N(1)
Cd(1)-0(4) 0.228 15(18) Cd(1)-03)
Cd(1)-NQ2) 0.236 87(19) Cd(1)-C(10)
Cd(1)-0(14) 0.237 00(17) 0(1)-C(1)
0(2)-Cd(1)-0(4) 104.98(7) N(2)-Cd(1)-O(1A)
0(2)-Cd(1)-N(2) 155.55(6) 0(2)-Cd(1)-N(1)
0(4)-Cd(1)-N(2) 99.46(7) 0(4)-Cd(1)-N(1)
0(2)-Cd(1)-0(1A) 102.75(7) N(2)-Cd(1)-N(1)
0(4)-Cd(1)-O(1A) 86.28(7) O(1A)-Cd(1)-N(1)

0.241 32(18) 0(1)-Cd(1A) 0.236 99(17)
0.246 65(17) 0(2)-C(1) 0.126 7(3)
0.272 0(2) 0(3)-C(10) 1.246(3)
0.124 2(3) 0(4)-C(10) 1.266(3)
79.17(7) 0(2)-Cd(1)-03) 89.36(6)
92.14(7) 0(4)-Cd(1)-03) 54.82(6)
134.62(6) N(@2)-Cd(1)-03) 104.50(6)
69.78(6) 0(1A)-Cd(1)-0(3) 141.09(6)
130.99(6) N(1)-Cd(1)-0(3) 84.39(6)
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Fig.3 Thermal analysis curves of the title complex
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