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Synthesis and Structual Characterization of Complexs
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Abstract: Complex 1 [Cd(hca),(H,0);] was obtained by the reaction of CdCl,-2H,0,NaOH and 4-hydroxycinnamic
acid(Hhca) and complex 2 [Cu(hca),(phen)] was obtained by the reaction of Cu(Ac),-H,0, 4-hydroxycinnamic acid
and 1,10-phenanthroline. The crystal structure reveals that complex 1 is of orthorhombic, space group Pben with
a=2.6297(4) nm, b=1.09576(17) nm, ¢=0.732 16(11) nm, V=2.109 7(6) nm’, Z=4, ©=1.092 mm™, D,=1.665 Mg-
m~, F(000)=1072 and the complex 2 is of monoclinic, space group C2/c with =2.4205(5) nm, b=1.006 1(2) nm,
¢=0.7322(11) nm, B=109.55°, V=2.5308(9) nm*, Z=4, u=0.912 mm™, D,=1.496 Mg-m=>, F(000)=1 172. Both com-
plexes are mononuclear but hydrogen bonds enrich the structural construction. By the linkage of hydrogen bonds,

complex 1 shows a 3D supramolecular network and complex 2 shows a 2D supramolecular network. CCDC:

654419, 1; 654420, 2.
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25 B LA B [ Cd (hea)y(Hy0):](H,0),, [ Cu(hea)y(phen) | 19 75 15 2R AE 1047

e, T RER AR B A Z M R AR AT
PUE iUV, AR T RCA 928 25 0 2 08 0 F
BT AT DR I B A T R R, A R
BT — B AY, R T B s
REIS UL LA b FRATT MR R T Cd(D)S Cu()F
SR BT it S Hhea 4138 | A B4 31 45 00 37 31
PEREFRR IR DR 4> T G4 X W FRAT) EEAGE
2 N L A W [Cd (hea), (Hy0)] - 2H,0 (1), [Cu (hea),
(phen)] (2)f9G B A AR S5 1) S OL IR e M |

1 SRES

11 UE5RKF

BRI i 2, ¢ H N &R EAL110-
CHNS JC & /Ao #T . 2158618 (400~4 000 cm™)
K HI KBr )5 7E MagNa-550 FTIR £L40%G 3%
15 ARSI E 7E Mercury CCD FR & A7 ST | 58
A, I Universal V3.7A TA #E 43 Hr AL
HAER YT T FHRE A 10 °C-min™),,
1.2 BEVHERK

¥ CdCl,-2.5H,0 (0.1 mmol ,22.8 mg) ¥ fi#TE 5
mL 7K X ¥R AR R 49/(0.2 mmol , 37.2 mg) % i
fESmL K, FEERETNEAHFE 15 min, S3ETT
VE, BRRERES 6 h 5B AR K 26.4 mg,
FERL) 50%,

B A4 1 4k 2E20 R CdCsHL0,,, JTCE ML
R (%, 5N RHEILME).C 40.84 (40.88),H 4.51
(4.54), IR(KBr)(cm™):3419(s),1605(s),1542(s),1417
(s),1242(m),972(m),872(m), 617 (m), 764 (w), 726(w),
540(w).,

¥ Cu(Ac),» H,0(0.1 mmol,20.0 mg), X} F2 3 (A B2

12 (0.2 mmol ,32.8 mg), 4B 3 1% 1k (0.1 mmol,20.0 mg)
WEARTE 20 mL K F ST 1:1 WIS D 7E 80 Co& 1
THEFERN 3 h, ik uE, BRREE 24 h RS EE A
Bk iR 40.0 mg, 724 70%,

B AW 2 B4 208 CuCyHpOeN,, JCER 44T
45 R (% , 455 NN B (E) . C 63.38(63.21),H 3.92
(3.86),N 4.16(4.21),

IR (KBr) (em™):3 063(s),1 636(s),1 608(s), 1 505
(s),1419(s), 1 258 (m), 1 165 (m),980 (m), 825 (m),733
(m), 1104(w),648(w),540(w).,

1.3 BRIEEHHNE

JIT % L A #[Cd (hea),(H,0)5] - 2(H,0) (1) & 44 11
R4 0.34 mm x 032 mm x 0.19 mm, At &9
Cu(hca)y(phen) (2)fH A& R SF 4 0.40 mm x 0.14 mm
x 0.07 mm, MR A 193(2) K, f# H Mercury CCD
RIS AT S, A B ER s a ik il Mo Ka
F4(1=0.071 070 nm)Vh o HHE X BA W 11
3.10° <<25.34° 30 [ P ALY 4R 18 542 AT i,
1931 MSZATSS (R,=0.028 3),1857 4~ I>207(])
MY RIEEAT I, B 2 78 3.15°<0<<25.35°3u [H
WAL SR 12080 AT 4, Hirh 2316 4>l 7 41T 4
(R.,=0.028 3),2 138 I~ I>20 (1)) P WA AT 5, Jr #5-4K
Pt Lp 7 XA WAL E , fb AR 25 44 >R 42
Pefir iy X S AR SR 530 SR A5 1) (R
25 ) S b I PR T R AT A B /N TR B IR BT
BB S5 R AT SHELX-97 B2 58, B3
CdCgHp,0y, Fl CuCasHpON, 1 i AR £ 5 51 T3 1, ic
B EERRK A TR 2, BEEGY 2 M3
R B TR 3,

CCDC:654419,1;654420,2,

F1 WmALESUHRELEE
Table 1 Crystallographic data of the title compounds

Formula CdCsH»,0 4,
Formula weight 528.77
Crystal system Orthorhombic
Spacegroup Pben

a/nm 2.629 7(4)

b/ nm 1.095 76(17)
¢/ nm 0.732 16(11)
B1(°)

Volume / nm’ 2.109 7(6)
A 4

Calculated density / (Mg-m™) 1.665

Absorption coefficient / mm™ 1.092

CuCyH»06N»
570.04
Monoclinic
C2/e

2.420 5(5)
1.006 1(2)
1.102 8(3)
109.551(4)
2.530 8(9)
4

1.496
0.912




1048 b | R A S S 4 55 24 %
gk 1
F(000) 1072 1172
Crystal size / mm 0.34 x 0.32 x 0.19 0.40 x 0.14 x 0.07
6 for data collection / (°) 3.10 to 25.34 3.15 10 25.35

Reflections collected / unique
Parameters

Goodness-of-fit on F

Final R indices [[>20(])]

R indices (all data)

18 542 /1 931 (R;,=0.0283)
159

1.141

R,=0.029 9, wR,=0.059 3
R=0.031 9, wR»=0.060 0

Largest diff. peak and hole / (e-nm™) 308 and -412

12 080 / 2 316 (R;,=0.0426)
179

1.144

R=0.039 7, wR,=0.081 6
R=0.044 8, wR,=0.083 7
386 and -302

k2 BMEVINEIEERKNER
Table 2 Bond lengths (nm) and angles (°) for compound 1

cd(1)-0(1) 0.235 15(2) Cd(1)-0(2) 0.243 34(2) Cd(1)-0(4) 0.227 7(2)
Cd(1)-0(5) 0.234 0(3)

0(4)-Cd(1)-0(4)" 171.46(1) O(1)#1-Cd(1)-0(2) 144.64(6) 0(4)-Cd(1)-0(5) 94.27(5)
0(1)-Cd(1)-0(2) 54.80(6) 0(4)#1-Cd(1)-0(5) 94.27(5) 0(4)-Cd(1)-0(2)" 84.14(7)
04)-Cd(1)-0(1)" 84.55(8) 0(4)#1-Cd(1)-02)" 89.81(7) 0(4)"-Cd(1)-0(1)" 96.90(8)
0(5)-Cd(1)-0(2)" 135.04(4) 0(5)-Cd(1)-0(1)* 80.27(4) 0(1-Cd(1)-0(2)* 54.80(6)
0(4)-Cd(1)-0(1) 96.90(8) 0(1)-Cd(1)-02)" 144.64(6) 0@)"-Cd(1)-0(1) 84.55(8)
0(2)-Cd(1)-0(2)" 89.93(8) 0(5)-Cd(1)-0(1) 80.27(4) 0(1)"-Cd(1)-0(1) 160.54(9)
0(4)-Cd(1)-0(2) 89.81(7) 0@)"-Cd(1)-0(2) 84.14(7) 0(5)-Cd(1)-0(2) 135.04(4)

Symmetry transformations used to generate equivalent atoms: #1: —x+1, y, —z+1/2.

R3 BEEWINEIEEKNER
Table 3 Bond lengths (nm) and angles (°) for compound 2

Cu(1)-0(1) 0.195 71(16) Cu(1)-N(1) 0.201 03(19) Cu(1)-0(2) 0.251 8(17)

Cu(1)-0(1)" 0.195 71(16) Cu(1)-N(1)" 0.201 03(19)
O(1)-Cu(1)-0(1)" 93.49(10) O(1)"-Cu(1)-N(1) 173.47(7) O(1)"-Cu(1)-N(1)" 92.28(7)
O(1)-Cu(1)-N(1) 92.28(7) O(1)-Cu(1)-N(1)" 173.47(7) N(1)-Cu(1)-N(1)" 82.13(11)

Symmetry transformations used to generate equivalent atoms: #1: —x+1, y, —z+1/2.
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25 B LA B [ Cd (hea)y(Hy0):](H,0),, [ Cu(hea)y(phen) | 19 75 15 2R AE 1049

02392 nm, 5 K 5 SCEKPHGE (19 [Cds(bix)s(SSA),
(H,0)], (H;SSA =5-sulfosalicylic acid) Z£ 1 ,Cd(I) 5
K43 F Y (04, 05) 1 B 43 51 0.227 7(2) Fi
0.2340(3) nm, A HLECAK hea H AR i 2 3 IR =
B, BHK S FE SRS R S W2k
JA 4 A~[Cd(hea)y(H0)) 5 IC LA O-H--- O Z5EAH %

P 04,50 2 MELALKH ) 05, 50G 3 Hid
PRFE I 02 X HIT 4 1 hea MR IR 5L 03 TB
S, P 7 SR TR [Cd(hea)y(H0)) FR T 5
s L A 390 K (06) 7 28 [RIJE ) T = 448 119 8 43 - 1)
AREERE , BRILLAAD | BCAR hea AU #E3E 03 1454040
BT S 5L R R AR P B H#E(O(1)-H---0(3)').

JE 8 O[Cd(hea)(H,0)s)s FISAHL .06 550 1 LK FLAY 1 E SR BmH TR 4,
x4 BEAYINEEEKNER
Table 4 Hydrogen bonds and bond angles for compound 1

D-H--A d(D-H) / nm d(H--A) / nm d(D-+A) / nm £ (DHA) / (°)
0(6)-H(6B)---0(1)? 0.082 1(1) 0.201 4(1) 0.283 0(3) 172(4)
0(6)-H(6A)-+-0(3)" 0.082 1(1) 0.200 9(2) 0.278 2(3) 156(4)
0(5)-H(5A)-+- O(6)* 0.081 6(1) 0.209 8(2) 0.289 0(3)) 164(4)
0(4)-H(B)--0(2)" 0.082 1(1) 0.193 5(1) 0.275 3(3) 175(4)
0(4)-H(A)--0(6) 0.081 8(1) 0.195 6(1) 0.277 3(3) 176(4)
0(3)-H(3)---0(1y* 0.084 0.187 0.267 9(3) 161.9

Symmetry transformations used to generate equivalent atoms: #1: —x+1, y, —z+1/2; #2: —x+1, y, —2+3/2; #3: x—1/2, y—1/2, —z+3/2;

#4: x, -y, z—1/2; #5: —x+1, —y+1, —z+1; #6: —x+3/2, —y+1/2, z+1/2.
222 [Cu(hca),phen]FC 54 2 (4 MR LS
P59 2 9 b MR i R AR AR C2/c 25 TRTRE BT 2

JEME G R ARG BT A HR A Cu(DAk TN BE A
B, 5 2 DAL Hhea A 4 R IE P B4 S 5T
RS AL, 5 phen I 2 SRR T BCAL X 6
ANBE AL T TE Culll) & 7 F8 BB il 1 W 22 f) /\ T A4
Ry B TSR Y, FEARIE P HTAY 4 DA T, 23
2 2 MREEE (O phen BT 2 AT B

B2 TS 2 B0 T 454 (R T 348 %)

Fig.2  Structure compound 2 (hydrogen atoms were omitted)

TEAESEUT, A A R 2 A hea 2 F T S AME 2
ARILE BN 0251 8 nm, 2255 TP 1H 1 2 44
JEF 5 Cu(DfECAL , 15 BIR R i 40 - Iic o7 e
A X AT HE S phen 2 5BCAL 5 A7 B KA 5,
BLfA& Hhea A i 2 3E(03) AR S 5 BT, (HF2 3L
S AMAR TR R T 02 A B0 1) SR
H 4 D AHAB 2544 BRI Cu(Phen)(hea), |8 if U5 IE 1
A R A TR 3k S A A T PR S v B — 4 2 AR 4y
FEERI (AR 3 Fim), AR BT R S,

i

‘s ’Ai‘ae -~

3 O 2 75 i e AR (U B )
Fig.3 Packing of complex 2 in a cell (hydrogen atoms

were omitted)

x5 BEVM2HSEREKTER
Table 5 Hydrogen bonds and bond angle for compound 2

D-H--A d(D-H) / nm

d(H--A) / nm

d(D---A) / nm Z(DHA) / (°)

0(3)-H(3)---0(2)" 0.084

0.182 0.265 4(2) 168.7

Symmetry transformations used to generate equivalent atoms: 1: —x+1/2, y=1/2, —z+1/2.
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Fig.4 Thermal analysis curves of complex 1
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Fig.5 Thermal analysis curves of complex 2
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