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Syntheses, Crystal Structures and Thermal Properties of Zinc(I) and Cadmium(Il)
Complexes with Mixed-Ligands: Dibenzoylmethane and 3-Dimenthylaminopropylamine
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Abstract: Two complexes Zn(dmapa)(dbm), (1) and Cd(dmapa)(dbm), (2) (dmapa=3-dimenthylaminopropylamine,

Hdbm =dibenzoylmethane) were synthesized and characterized by elemental analysis, IR, TGA and X-ray single

crystal structure analysis. Complex 1 is of monoclinic, space group P2,/n with a=1.142 0(2) nm, 6=1.623 0(3) nm, c=
1.744 8(4) nm, 8=99.31(3)°, ¥=3.192(1) nm® and Z=4. Complex 2 is of triclinic, space group Pl with a=1.174 (2) nm,
b=1.238 5(3) nm, ¢=1.327 3(3) nm, a=66.85(3)°, 8=86.96(3)°, y=62.71(3)°, V=1.558 4(6) nm?, Z=2. Both complexes

are mononuclear complexes with the metal center Zn(Il) or Cd(Il) coordinated by four O atoms from two dbm™ ligands

and two N atoms from one dmapa ligand, adopting distorted octahedral coordination geometries. CCDC: 721676, 1;

7216717, 2.
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1.2.1  Zn(dmapa)(dbm), (1) & A&

1.0 mmol — 4 H1 Bt F B¢ (Hdbm) % T 10 mL %
4 ,1.0 mmol ZnCl, % F 10 mL Jo/K £ 1 F Lk i
PR G, T 60 CALHHE 1 h, I ERIE G
HRE I 1.0 mmol N, N-—-H F£ N — & (dmapa) , 4 2%
PEFERIE 1 h, PSR FEEHER 9 d A
fiFr i TE YO SR 162308 CiHyN,04Zn, TG

SrTE (355 WA L, %):C,68.50(68.47);H,
5.94 (5.92);N,4.48 (4.56), £LAFiE (KBr,em™):3
273w,2 867w,1 597s,1 515s,1 069w,
1.2.2  Cd(dmapa)(dbm), (2)f1 % B

¥ CdCl,-2.5H,0 f0FF ZnCl,, &R S i A
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i A 22 20R CysHaCdNLO,, TC R A HHE (755 N R
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1516s,1067w,
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Table 1 Crystallorgraphic data for complex 1 and 2

Complex 1

Formula CssHN,04Zn
Formula weight 614.03
Crystal system Monoclinic
Space group P2i/n

a/ nm 1.142 0(2)
b/ nm 1.623 0(3)
¢/ nm 1.744 8(4)
al()

B/ 99.31(3)
v/

V / nnd® 3.191(1)
Z 4

D./ (g cm) 1278

©/ mm 0.809
F(000) 1288
Crystal color Colorless

2
C3sH3CdN,04
661.07
Triclinic

P1
1.174 5
1.238 5
1.327 3
66.85(3
86.96(3
62.71(3
1.558 4
2

1.409
0.741
680
Yellow
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722 /P R A= = S 1 %25 45
=
Crystal size / mm 0.39%0.28x0.27 0.33%x0.29x0.15
Orine Ou 1 (°) 1.72,27.53 1.69, 27.50
Reflections collected 25753 14 074
Unique reflections (R;,) 7 287 (0.018 4) 7 053 (0.017 3)
Observed reflections [I>20(1)] 5589 6 651
Number of parameters 379 379
Goodness of fit on F? 1.022 1.046

R, wR [I>20(]))
R, wR (all data)

(80) s (AD)in / (€ +nm™) 370, 284
(A1) e 0.001

0.032 2, 0.088 9
0.047 4, 0.099 0

0.022 1, 0.061 0
0.023 8, 0.062 0
273, -423

0.002
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2.2.1 Zn(dmapa)(dbm), (1)

BLG9 1 W5y FEHIE 1 s, 2R M
G2 2, Zn(dmapa)(dbm), N HAZBEC A Y, o

SR E S Zo(5 2 4> dbm A E 4 4> 0 J5 A
1> dmapa 73 F EBY 2 4 N JEFERAIERL T 14
ey 728 B N TR BC A A B, 7ERC S 1, Zn-0 A
Zn-N # £ [Zn-0=0.207 4(1)~0.211 0(1) nm,Zn-N=
0.2110(2) 0.221 5(2) nm] 5 BL 5 4 Zn (hfac),(IM-oPy)
(IM-oPy =2-(2-Iit. BE % )-4,4,5,5-00 H B4 5-— (-
TH- K -1 ot X6 37 9 B S [Zn-0=0.208 5(5)~

1R 1K T4 K (BRI 2 300%)
Fig.1 Molecular structure of the complex 1 with 30%

probability ellipsoids
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Table 2 Selected bond lengths (nm) and angles (°) for the complex 1

Zn(1)-0(1) 0.208 9(1) Zn(1)-0(2)
Zn(1)-0(4) 0.208 1(1) Zn(1)-N(1)
0(3)-Zn(1)-0(4) 85.87(5) 0(1)-Zn(1)-N(1)
0(3)-Zn(1)-0(1) 88.84(5) 0(3)-Zn(1)-0(2)
0(4)-Zn(1)-0(1) 172.89(5) 0(4)-Zn(1)-0(2)
0(3)-Zn(1)-N(1) 174.61(6) 0(1)-Zn(1)-0(2)
0(4)-Zn(1)-N(1) 89.68(6) N(1)-Zn(1)-0(2)

0.211 0(1) Zn(1)-003) 0.207 4(1)
0.211 02) Zn(1)-N(2) 0.221 5(2)
95.33(6) 0(3)-Zn(1)-N(2) 93.58(7)
88.90(6) 0(4)-Zn(1)-N(2) 96.21(6)
89.56(5) 0(1)-Zn(1)-N(2) 88.85(5)
85.58(5) N(1)-Zn(1)-N(2) 89.94(6)
88.02(6) 0(2)-Zn(1)-N(2) 173.87(5)
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0.210 7(5) nm,Zn-N=0.210 4(6),0.213 9(5) nm]#H T ,
0(1),C(7),C(8),C(O)F 025 5 i F F1 0(3),
C(22),C(23),C4) 1 O@)5F 5 DI+ Al T 2
AN, bR RS 2 0w 22 23 10 0.006 6 A
0.0005 nm, & 110 AN 72.74(1)°, 7S TCE A
[Zn(1),N(1),C(31),C(32),C(33),NQ)| E X %, F
IH[N(1),C(31),C(33),N(2)] 5 F 1#[C(31).C(32) .C(33)]
FETE [N (1).N (2).Zn (1)] Z 86 1 50 5k
58.7(3)°#1 41.97(3)°,,

2.2.2  Cd(dmapa)(dbm), (2)

B &9 2 B4y FESHIINEE 2 Frs | R EHERK R
MWL 3, FEEEY 2, P O2EE T CdDE
B R AR Y\ T AR A A L Cd-O A Cd-N
K [Cd-0=0.225 2(2)~2.276(1) nm,Cd-N=0.231 4(1),
0.2414(2) nm| 5 &% Cd(2-MePy),(dbm),(2-MePy=
2- FFV e g ) (e of 0 B B G [Cd-0=0.223 8(1) ~
0.228 0(1) nm, Zn-N=0.233 1(2),0.243 3(1) nm]#H i ,
HECAY 1 MEHZEEL,0(1),C(7),C@8),C()F 02)
&S ANEFHLO3),C(22),C(23),C24)Fl O4)FF 54~
JEF BT 2 AP R T3 22 43 500 K

0.001 1 1 0.001 8 nm, 7SITCE A F[CA(1),N(1),C(31),
C(32),C(33),NQ)| & X 4 | F1H[N(1),C(31),C(33),
N(2)]5 Fifi[C(31),C(32),C(33) FIF I [N(1),N(2),
CA(D)|Z 181 HY T 153 918 117.62(3)°F1 137.403)°,
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Fig.2 Molecular structure of the complex 2 with 30%
probability ellipsoids
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Table 3 Selected bond lengths (nm) and angles (°) for the complex 2

Cd(1)-0(1) 0.227 3(1) Cd(1)-02)
Cd(1)-0(4) 0.227 6(1) Cd(1)-N(1)
0(3)-Cd(1)-0(2) 90.46(5) 0(1)-Cd(1)-0(4)
0(3)-Cd(1)-0(1) 94.53(6) 0(3)-Cd(1)-N(1)
0(2)-Cd(1)-0(1) 80.35(5) 0(2)-Cd(1)-N(1)
0(3)-Cd(1)-0(4) 79.96(5) 0(1)-Cd(1)-N(1)
0(2)-Cd(1)-0(4) 170.24(4) 0(4)-Cd(1)-N(1)

0.226 6(1) Cd(1)-03) 0.225 2(2)
0.231 4(2) Cd(1)-N2) 0.241 4(2)
98.41(5) 0(3)-Cd(1)-N(2) 94.59(7)
167.19(5) 0(2)-Cd(1)-N(2) 84.30(6)
102.34(5) 0(1)-Cd(1)-N(2) 162.18(5)
88.11(6) 0(4)-Cd(1)-N(2) 98.24(6)
87.26(5) N(1)-Cd(1)-N(2) 86.37(7)
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Fig.3 TGA curve of the complex 1
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