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Synthesis, Crystal Structure and Luminescence Property of
the Complex {Cd(phen)[(C¢H;),C(OH)COO],},-H,O
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Abstract: One complex {Cd(phen)[(C¢Hs),C(OH)COO],},+H,0 has been synthesized with benzilic acid and 1,10-
phenanthroline. The crystal structure was determined by single-crystal X-ray diffraction. The crystal belongs
to a triclinic system with space group Pl, a=1.180 19(11) nm, b=1.194 48(14) nm, ¢ =1.327 94(12) nm, a=
107.992 0(10)°, B=95.467 0(2)°, y=99.128 0(10)°, V=1.737 1(3) nm*, D,=1.446 g-cm~, Z=1, F(000)=770. Final
R,=0.032 5, wR,=0.066 0, GooF=1.094. The crystal structure shows that the cadmium(Il) ion is coordinated with
four oxygen atoms from three benzilic acid molecules and two nitrogen atoms from one 1,10-phenanthroline
molecule, respectively, forming a distorted octahedral coordination geometry. It is interesting that there are
coordination hydroxyl oxygen atom and dentate bridge coordination carboxyl oxygen atom of the benzilic acid
radical in the title complex. One parallelogrammic geometry Cd,0, is formed by two dentate bridge coordination

carboxyl oxygen atoms and two cadmium(ll) ions in the complex molecule. The luminescence property of the

complex is also studied. CCDC: 716599.
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H,O , X Hatb A7 T b R 45 4 s Ao et e A,

1 SEWHES

IR FIFOILES
TR 408 S M IR T 19 4 R LR BN 4 4 A
gl IR EERR (A ),

104 . H AR 2 3 FTIR-8700 £ 416 43 (4 000~
400 cm™); Bruker SMART 1000 CCD X 94250 AT 5
10 PE-2400(D# T 2 43 A4, AL m7™ XT4 XUH 16l
J R E AN H AR 55 UV2501PC 243G ; K
WARFHE &R F WCY-10 BIZE KRB REN
1.2 BREVHNER

1 0.533 g BEFRHA AN 0.456 ¢ — 2K SRR H 100
mL 95% 1) LB, T 60 C T /K IR EIE 4 h,
SRJEHF NaOH A A L EIRA W, K pH (E
FHAL 6.0, M PINA 0.192 g 1,10-4B3FE 1% Mk
Ak Al 8 h J5 g BRIV T AR T B AR A A
B JEHTHGE AT X GRS 25 R 4 BT 0 £
T, JTCR I, CoHeuCdN,O 5 THRAE (%) : C 63.56,H
4.10,N 3.70; LM AE (%).C 63.43,H 4.09,N 3.69,

1.1

m.p. N 242~243.5 °C, IR EZRIRIE(em™)H .3 406
(w),1 645 (s),1 612 (vs),1 427 (s),1 381 (s),1 340 (s),
1 165(m), 1 051 (m),853 (m),750(m), 729 (m), 700 (vs),
602(w),475(w),421(w).
1.3 mREVRELEHNE

BEHR SR 0.30 mmx0.22 mmx0.20 mm [ 5
itr, FH Bruker SMART 1000 CCD X 54k 5 fit 77 X
HEATATOS S0, #E 291 (2) K FH Mo Ka 54k (A=
0.071 073 nm), UL o~ 5 J7 A 7E 2.58° <0 <
26.00°7 [l AL 04 13496 AT g &, Hirh 6764
AP AT R (R,=0.0203),5 771 /> AT W4T 5 2
(1520 (D F45H 43 S5 5 IE , 284 Lp
R F 2 J RS IE AR 25 48 R T SHELXS-97
p i B, SR 1B R ] SHELXL-97 2
J¥ % U TR EE SR T 43 500 R FH 4% 1 [R] 1 A 1)
S R iR AT R B AN R IEE IE | A
2T R=0.0325,wR,=0.066 0,w=1/[S* (F,)+(0.035
3Py, H P=(F4+2F)/3, (Al0),.=0.000,5=1.049,
(Ap),.=832 e+nm™ F(Ap),i,=—715 e nm™, BLEYIH
i RSB S F3R 1,

CCDC 716599,

F1 BREYHNREFHIE
Table 1 Crystallographic data for the complex

Empirical formula CgoHeCdoN,O 5
Formula weight 1512.14
Color Yellow

Size / mm 0.30x0.22x0.20
0 range for data collection / (°) 2.58~26.00
Crystal system Triclinic
Space group P1

a/ nm 1.180 19(11)
b / nm 1.194 48(14)
¢/ nm 1.327 94(12)
al(°) 107.992 0(10)
B/ 95.467 0(2)

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

Largest difference peak and hole / (e-nm™)

v /(% 99.128 0(10)

V / nm? 1.7371(3)

D/ (grem™) 1.446

A 1

F(000) 770

(Mo Ka) / mm™ 0.68
Reflections collected 13 496
Independent reflections (R;,) 6 764 (0.020 3)
Final GooF 1.094

0.032 5, 0.066 0
0.038 8, 0.0668
832, =715
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21 EEVHRELEN

BG Y F KM MY TR 2, BEWHT
SER LI 1, DN RRIRSE RG] 1 AT A EE A 2 R
1 4> = R AK{Cd(phen)[(CeHs),C(OH)COO],), 43 F 1 1
ANARBEL 7K 53 F BT 40 B Bl & 9 h — 2R B IR AR
MR FR R T (I 03) 25 T BCAL, X R T A7 B4

KRR 2R S BERR 20 WL ; 02) i 0(2A) 5 2 4
CA(ID & 8 B T FA47 DU 2108 45449 (4 DU ST 36 Cd,0,,
Brik £l Cd(1A)-0(2)-Cd(1)24 101.37(6)°, Cd(1)-Cd(1A)
ZIEMIFEE R 03724 nm, Cd(I)E F &k F 7 BL AL
19722 T8 N AR T A7 BR 5L Hrb 0(2) N(1) N(2)
O(5) Ak T 2RI A7 &, 02A)F O3)4b Tl n] £ &

I I A 8 B A 0(2)-Cd(1)-N(1) N(1)-Cd(1)-N(2),
N(2)- Cd(1)-0(5) 5 0(2)-Cd(1)-0(5)53 51 88.42(6)°
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Cd(1)-0(5)
Cd(1)-N(2)

0.222 40(16)
0.232 27(18)

Cd(1)-02A)
Cd(1)-N(1)

0(1)-C(13) 0.122 2(3) 0(2)-C(13)

0(5)-Cd(1)-0(2A)" 96.98(6) 0(5)-Cd(1)-0(2)
0(5)-Cd(1)-N(2) 84.78(7) 02A)"-Cd(1)-N
0(5)-Cd(1)-N(1) 156.07(7) 0(2A)"-Cd(1)-N
N(2)-Cd(1)-N(1) 71.30(7) 0(5)-Cd(1)-03)
0(2)-Cd(1)-0(3) 66.96(5) N(2)-Cd(1)-0(3)

)
(1)

0.225 17(16)
0.235 57(19)

Cd(1)-0(2)
Cd(1)-0(3)

0.232 09(16)
0.240 52(16)

0.127 9(3) 0(2)-Cd(1A)" 0.225 17(16)
114.91(6) 02A)"-Cd(1)-0(2) 70.95(6)
119.91(6) 0(2)-Cd(1)-N©2) 157.30(6)

95.68(7) 0(2)-Cd(1)-N(1) 88.42(6)
84.21(6) 02A)"-Cd(1)-03) 133.76(6)
106.27(6) Cd(1A)"-0(2)-Cd(1) 101.37(6)

Symmetry transformations used to generate equivalent atoms: * —x+1, —y+1, —z.

71.30(7)° ,84.78(7)° 1 114.91(6)°, & 5 ff1 359.41°,
Cd-O KA~z RIEE T 05 M 02)5
CA(1) P #E B 43 31k 0.222 40(16)F1 0.232 09(16) nm,
1M Cd(1)-0(3)24 0.240 52(16) nm, LRI = A 13
MR O BE /1 59 TREA 7, Mo B
Yy fE e SR AU O(3)-H(3D)-+-0(4)F1 O(6)-
H(6)--- O (4) 19 58 K 43 51 24 0.269 0(2) F1 0.255 9(2)
nm, B 7354 159°H 121°,
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Fig.1 Molecule structure of the title complex
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227 F1 270 nm, 5 P ECAAR ) I US04 A LU IS A 0 S
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Fig.2 Emission spectra of the title complex and ligands

in solid state at ambient temperature
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