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Hydrothermal Synthesis, Crystal Structure and Luminescence Property of
1D Chain Coordination Polymer [Eu,(C;)H:NO,)s(H,0)],
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Abstract: The coordination polymer [Eu,(CoHoNO,)s(H,0),], with o-acetamidobenzoic acid and 1,10-phenanthroline

has been synthesized by means of hydrothermal way and characterized. It crystallizes in the monoclinic space group
P2/n, with a=1.074 19(10) nm, b=1.063 39(9) nm, ¢=2.496 7(2) nm, 8=100.2610(10)°. The crystal structure shows
that four bi-dentate bridging o-acetamidobenzoic acid groups and two europium () ions form a binuclear cage
structure in [Eu,(CoHgNO,)¢(H,0),] ., where the distance between Eu(1) and Eu(1A) is 0.428 9 nm. Two neighboring

cage structures are linked together by two o-acetamidobenzoic acid and the complex molecule forms an one-

dimensional chain structure. In the complex, the europium(l) ion is coordinated with eight oxygen atoms from seven

o-acetamidobenzoic acid molecules and one water molecule, forming a distorted square antiprism coordination

geometry. The luminescence property of the complex was also studied. CCDC: 674226.
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1.1 X FI A

A . 48 2 Bk 2 2R R 08 S gk bk oAy 43 B 4
AR ARl AR (A ),

{45 . H A I HE FTIR-8700 £1.41 i 4% (4 000~
400 cm™); Bruker SMART 1000 CCD 5. & 117 54 1% ;
PE-2400(I)# G 2 43 AT ; b5 XT4 3 H 3
A A, KB AR BHEE & 8 /) WG Y-10 A5t
RACTEAL
1.2 REVHEN

3.5 mmol 28 ZE I AR H R 1.0 mmol 1 54
T2 56 F1 2.0 mmol &P Mg B i A B 3 £ 1) £ BEK IR
BV B RIS R SR A AR R TR
B ZE pH=5.0~6.0, JF K H4 5 H# 2] 25 mL /K
N, T 135 CHEEN 12 h, 25 LL 10 °C-h
HERE R R, PSR SR Ak, BRI
K CBEE LS & =R B AR A SR S B S G
F X SRR BT T AR TR T
CyHyEuN;0,, 1153 1H (%) :C 46.03,H 3.72,N 5.99;

SEAE (%) . C 46.00,H 3.72,N 5.96, m.p.} 260.5~
262.5 C, IR FEZWRUIE(em™)H :3433(w) 1661 (vs).
1639(vs).1593(s).1 508(s) .1 456(s) .1 394 (vs).1 309
(m).1 256 (m).1 157 (m).821 (m).760 (vs) .650 (w) .572
(w) . 448(w).
1.3 BEYREEHNE

FEBLST 4 0.24 mm x 0.20 mm x 0.18 mm AY
il # ] Bruker SMART APEX 1000 CCD & £iT
SASGHATAT S S5 5, 7 294(2) K FH Mo Ka 574k
(A=0.071073 nm), Pk o~ i 77 TE 1.66° < 0 <
26.38°7 [l Py L0 4 15785 Mgt A, Hrh 5696
AP ST AT S BL(R,,=0.023 5)F1 5464 AT LA 5T 55
(1520 (D T 458 5 A M5B IE . B4 Lp
R T2 3 Wi TE A AR 25 7 2R ] SHELXS-97
PP U9 T2k i S5 RS 18 R SHELXL-97 2
IS I =W N i | B W s 1 B R R T R i R G
25 1) 5 MR B R AT A P BN IR BB IE
e 2 25 - R1=0.038 0,wR,=0.161 8 ;uw0=1/[S*(F,})+
(0.12P)+2.00P], HH P=(F+2F?/3;(A/0),.=0.004;
S=1.174; (Ap)e=1 130 e -nm™ Al (Ap),,=—2 491 e -
nm?, B WA SR AR S TR 1,

CCDC:674226,

x1 BREYHREFHIE
Table 1 Crystallographic data for the complex

Empirical formula CyHyEuN;04 D/ (g-em™) 1.667

Formula weight 704.47 A 4

Size / mm 0.24 x 0.20 x 0.18 F(000) 1408

6 range for data collection / (°) 1.66 to 26.38 ©n (Mo Ket) / mm™ 2.3

Crystal system Monoclinic Reflections collected 15 785

Space group P2i/n Independent reflections (R;,) 5696 (0.023 5)
a/ nm 1.074 19(10) Final GooF 1.174

b/ nm 1.063 39(9) Ry, wR, [I520(1)) 0.038 0, 0.161 8
¢/ nm 2.496 7(2) Ri, wR, (all data) 0.039 9, 0.163 7
B/ 100.261 0(10) Largest difference peak and hole / (e+nm™) 1130, -2 491

V / nm® 2.806 3(4)
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Eu(1)-0(1) 0.233 6(4) Eu(1)-0(10)
Eu(1)-0(8B) 0.236 2(4) Eu(1)-0(4)
Eu(1)-0(9C) 0.237 2(4) Eu(1)-0(7)
Eu(1)-0(2A) 0.238 4(4) Eu(1)-0(5)
0(1)-Eu(1)-0(8B) 78.20(14) 0(8B)-Eu(1)-0(4)
0(1)-Eu(1)-0(9C) 73.70(13) 0(9C)-Eu(1)-0(4)
0(8B)-Eu(1)-0(9C) 127.48(13) 0(2A)-Eu(1)-0(4)
0(1)-Eu(1)-0(24) 123.40(14) 0(10)-Eu(1)-0(4)
0(8B)-Eu(1)-0((2A) 83.05(15) 0(1)-Eu(1)-0(7)
0(9C)-Eu(1)-0(24) 77.61(14) 0(8B)-Eu(1)-0(7)
0(1)-Eu(1)-0(10) 77.52(13) 0(9C)-Eu(1)-0(7)
0(8B)-Eu(1)- ( 0) 73.61(13) 0(2A)-Eu(1)-0(7)
0(9C)-Eu(1)-0(10) 138.23(14) 0(10)-Eu(1)-0(7)
0(1)-Eu(1)- (4) 86.62(15) 0(1)-C(1)-0(2)

0.24 31(4) 0(1)-C(1) 0.125 1(6)
0.244 4(4) 0(2)-C(1) 0.126 2(7)
0.244 7(3) 0(4)-C(11) 0.126 6(8)
0.248 9(3) 0(5)-C(11) 0.125 5(7)
145.80(14) 0(8B)-Eu(1)-0(5) 146.67(14)
75.32(14) 0(9C)-Eu(1)-0(5) 76.92(14)
130.25(15) 0(2A)-Eu(1)-0(5) 81.35(15)
73.28(14) 0(10)-Eu(1)-0(5) 104.04(14)
146.82(15) 0(4)-Eu(1)-0(5) 52.57(13)
76.91(15) 0(7)-Eu(1)-0(5) 70.63(15)
139.42(14) 0(2A)-Eu(1)-0(10) 144.76(14)
74.66(14) 0(4)-Eu(1)-0(7) 102.13(15)
74.57(15) 0(1)-Eu(1)-0(5) 134.62(14)
121.3(5) 0(8)-C(21)-0(9) 124.7(5)

Eu(1A)FE 254 0.428 9 nm, 8 /> He {7 U5 - FEl 28 Hhls
Eull) B F 98 5 7+l 9 09 J7 52 b A A 7 o
0(4).0(10),0(7) F1 O(5) 4 T T 1 £ & ,0(1).

#1: —a+1, —y+1, —z; #2: x, y+1, 23 #3: —x+1, =42, —2
K1 bR RS Yo 45

Fig.1 Molecular structure of the title complex

#3: —x+1, —y+2, —z
B2 AR G W 0 — Ak S IR 25

Fig.2  One dimensional chain structure of the title complex

0(9C) ,OQA)F OBB)AL T IiE V-T2 B, TP A IE-F-
T Ao 5.8, TP & 1Y I~ 0(4) .0(10) ,0(7)
O (5) Bt BB+ HEE 73518 0.244 44)
0.243 1(4).0.244 7(3).0.248 9(3) nm, Ji& V- T {37 & 1)
B 457 J5F 0(1) .0(9C) .O(8B) A1 O(2A) E 0> Eu(ll)
T HE B 4300 R 0.233 6(4).0.237 2(4).0.236 2(4) .,
0.2384(4) nm, TER G &7 WAL BE T A —
BE L TC A B2 5 1 B SRR T [0(8B) .0 (2A) .0 (9C)

O(1) | FIXL 4 2 A R F[04) .0(5)|E Tt Eu(Es +
[1)°F- 59 #2523 53R 0.236 35.0.246 65 nm , BL A4 (1) 3k
FAE R O(7) ok R AR T 0(10) 5 it Eu)Es
54 0.2447(3) .0.243 1(4) nm , WK E A
JIHEES X

TR o

SR T B R fE JE H1 T IC A 2 R

010

#1: —a+1, —y+1, —z; #2: x, y+1, z; #3: —x+1, —y+2, —

3 BRAUEC G W AL 2 T A 1
Fig.3 Coordination polyhedron of the complex
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PRI N PIE NI 358

RE W P AFAE SUHEAE T . 0(10)-H(10D) - O(6)
0.269 4(7) nm, 165(7)° ;N(3)-H(3)--- 0(3) 0.308 9(7)
nm, 132(6)°,N(3)-H(3)-+-0(8) 0.274 7(6) nm, 120(6)°,
N(1)-H(1)---0(2) 0.259 9(6) nm , 143(7)° ,N(2)-H(2)---
0(4) 0.2627(6) nm, 146(7)°, #AEHAF TS
MIFRE
2.2 FEREYIHILIINFILE St

IR G £ W . 7F 3433 em™ BT A WG &
J& H,0 ™ OH HYFFAEM Y% ; 75 1661 em™ 20 HI 3L
TR T ECAR AR 2 Tk 2 55 2R H TR 1) e 6 17 W g i |
55 el AR B Y T I 1695 em” A EL, R AE
THEE, WHARGY TERENRESST
BLA7 51639 Fl1 1456 em™ &b 3T Fe A2 2 i 24 ik
7% PR R B 1 Xk BR RN X R (e 46 R 3h W i 0
Av[r(COO)-v(COO) N 183 em™ KT 100 em™, i
/NT 200 em™, UERH LG W) — SE ELAR SR £ T 2
R R v R L DLRSUIG MR B X5 () 25 1
A0S DL B 438 A At R — 3

TE 200~400 nm G E N, T L EEE W  40
FE T BCAAR LA P00 RN IS UV ik R
BC AR SR £ Tk 24 3 28 HH R AR JE 7E 225,250 FiT 295 nm
b A iR W AT UG 5 A 4 1 i T A U 7 T 224 252 N
295 nm, FCA P FITCAAR B I AC 06 437 A BT T DA TRC
B W W SO 1 VA S R AR r — ek ERAE IR,
23 BEEWKR MRS

PR G SRS iR, MR EE R 1.0x107
mol - L, ZEE T, B & WK R 295 nm B T 3%
FSW D ErE T, A CEIILIE 4, BLA W00 &5
JEiE R IR Eu()PRFAE & 5,070 F 617 nm 5
FI& N Eu(if) 5D, — 7F, B BB ERAT | E 0 K 5
SR B Eu(I)FC A7 2855 A8 6] & A B i A8 4k |
S RAERATE ;7T 592 nm &L IE, R Eu* D,
—TF, B BRAT | B Bu(DE B9 Bic A7 2R 58 A

10

Intensity / A.U.
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K4 bn U A 09 2 il 26

Fig.4 Luminescence property curve of the title complex

U ;651 nm &b KBTI SR SDy — TRy B LT ER
it WAL K BL AP0 B AL SR IMDEIE )
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