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Synthesis and Crystal Structure of Rare Earth Complex
[Nd(O-NOz-C6H4COO)3(DMF)2]2
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Science, Shaanxi Normal University, Xi'an 710062)

Abstract The title complex [Nd(o-NO,-CsH,COOQO)3(DMF);], has been synthesized by the reaction of
Nd(NOz)3 *nH,0 with o-nitrobenzoic acid (C;Hs04N) and N,N-dimethylformamide (DMF). The complex re-
sides on an inversion center. The structure of the complex was characterized by the method of IR, *H NMR,
UV, elemental analysis, fluorescent emission spectroscopy and X-ray single crystal diffraction. The results
show that the complex crystalizes in a triclinic system, space group P-1 with cell parameters a=
1.18652(12) nm, b=1.24784(13) nm, ¢ =1.29958(13) nm, a=64.220 (1)°, f=66.306 (1)°, y=71.825 (1)°,
V=1.5645 (3) nm®, D,=2.167 mg/m®, Z=2, 1=3.415 mm * and F(000)=986. Each Nd(II) atom is
bridged by four o-nitrobenzoates and chelated by one o-nitrobenzoate. The Nd(l11) atom is eight-coordinated
by six oxygen atoms from five o-nitrobenzoates and two oxygen atoms from two DMF molecules. Hydrogen
bonds and aromatic n=+*7 stacking interactions assemble the title complex into a three dimensional network.
L uminescence measurement shows that the complex emits fluorescence.
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1 XWERsy

1.1 RAFIENE

AR FE IR R (o Hrall, W ARt T ), AR L
[Frral, Ty b B2y (B ) Bt 2zl Al 3L
371 A 43 B 4L

Nicolet 170SX FT-IR I 4N (KBr JJ7); Cu
Ko JEUHH DImax-111 C 29 X SR RATHHY; Bruker
AM-300 8 3L IR1(DMSO-ds h#i7l); PE-2400
RIGC S HT1X; Bruker Smart-1000 CCD % X 54k i
FIUIX; Perkin-Elmer DSCT Y % $—$h ok 43 M7 4L
Perkin-Elmer LS 50B % %¢ Yt i {%; Perkink-Elemer
Lambda 950 %448 #h 6 iE4N.
1.2 FEEAMHNER

FREX 3.30 g fifREL[NdA(NO3); «nH,O) Al 5.00 g 4l
FER IR (CHsOuN), Z3 5l AR 3 5k 80% 11 L
ARG AR, T A0 L B ORI G A v
R, FEARWHEE T 3 molel ™t HYZ KW R 2215
W pH HR 5.5, AR KEMIREOTUE, BITiER
FRML, A 3 h JEHE, SRR HCh 80% 1)
LTI G R FPeska T 80 CTH: 6 h. ¥+
5 )77 S ORAE TR TR b L BUDb BT A
NN-Z LB (DMF) %, 3 d G2k
fi, HCALAMEE ORI DME (RUTTE 20 40 i A B
RAT AR, BEEHAE BT T I .
1.3 BRIARLHRYNE

WEHUK /N A 0.37 mmX0.28 mmXx0.15 mm ¢
b, MRS 296 (2) K. oK ik 2 e s £T 4 |,
FIE T Bruker Smart-1000 CCD 7 X 2k # Fh T 5 X
b, Haefmspadifpaily Mo Ke HH&k@=
0.071073 nm) Ll ¢-0 #HHT7, £ 1.83°<9<25.10°
GG ]S T 7905 AMTH AL, 5461 ANl R, St
5151 ANATAR &L 1 >2.000(1)] FH T i A 45 ¥ i BT i e 2
TIRIBIE, AR RIES LP PR AR R
1E.

AL AR RN R, FEEES P-1, BRZ
¥ a=1.18652(12) nm, b=1.24784(13) nm, c=

1.29958(13) nm, a =64.220(1)°, f=66.306(1)°, y=
71.825(1)°, V=1.5645(3) nm®, D.=2.167 Mg/m®, Z=2,
1=3.415 mm™*, F(000) =986.

SRS R BN Fourier S, ARAUR T
AR RN 1) S 4 58 DN 22 AR B B /S —RIMB IE, B
A fwzE N1 R=0.0233, wg =0.0629, GOF=1.047, ¥§&
HIZH A 429, Fek Fourier ERUHR KRS Apma=
1.114x10° e/nm?®, $5z/MEAIE Appin=—0.560x10° e/nm”.
FAA T35 B SHELXO7 & 4 25 1) 43 BT R 0, 56 k.
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MEMY) T L, SEAES TR 2, 7 FEiR TR L

Mt A 2l R RS F R, T DN Bt S XU A8 s
LR S5 R U I 5 ) i AR ik 2 IR I A 7 X0
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[F] — AL B TR R DY T ER, B8 A A R AR DAL
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Figurel Molecular crystal structure of thetitle complex
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Tablel The selected bond lengths (nm) and bond angles (°) for the title complex®

Nd(1)—O(10)#1 0.2423(2) | O(B)#1—Nd(1)—O(13) 138.80(9) | O(6)#1—Nd(1)—O(14) 73.95(8)
Nd(1)—O(6)#1 0.2433(2) | O(5)—Nd(1)—0(13) 76.82(9) O(5)—Nd(1)—0(14) 148.35(8)
Nd(1)—O(5) 0.2458(2) O(10)#1—Nd(1)—0(2) 76.82(9) 0O(13)—Nd(1)—0O(14) 72.68(9)
Nd(1)—0O(13) 0.2468(2) O(6)#1—Nd(1)—O(1) 134.74(8) O(1)—Nd(1)—0O(14) 95.88(9)
Nd(1)—O(1) 0.2486(2) O(5)—Nd(1)—O(1) 82.65(8) 0O(9)—Nd(1)—0O(14) 76.16(8)
Nd(1)—0(9) 0.2513(2) | O(13)—Nd(1)—O(1) 72.46(10) | O(10)#1—Nd(1)—O(2) 79.71(8)
Nd(1)—0(14) 0.2515(2) | O(10)#1—Nd(1)—O(9) 120.23(8) | O(6)#1—Nd(1)—(02) 85.13(7)
Nd(1)—0(2) 0.2639(2) | O(B)#1—Nd(1)—O(9) 77.82(8) O(5—Nd(1)—0(2) 125.53(8)
O(10)#1—Nd(1)—O(6)#1 73.06(8) O(5)—Nd(1)—0(9) 86.38(8) 0O(13)—Nd(1)—0(2) 106.88(9)
O(10)#1—Nd(1)—O(5)  73.46(8) O(13)—Nd(1)—0O(9) 71.33(9) O(1)—Nd(1)—O0(2) 50.26(7)
O(6)#1—Nd(1)—O(5) 128.23(7) O(1)—Nd(1)—O0(9) 143.67(9) 0O(9)—Nd(1)—0O(2) 147.47(7)
O(10)#1—Nd(1)—0(13) 146.93(10) | O(10)#1—Nd(1)—0(14) 138.18(8) 0O(14)—Nd(1)—0O(2) 72.56(8)
@ Symmetry transformations used to generate equivalent atoms: #1 —x+2, —y, —z
R 2 AREE S AR (hm) S8 (°)
Table2 Hydrogen bond lengths (hm) and bond angles (°) for the title complex
D—H--A d(D—H)/nm d(H++A)/nm d(D---A)/nm ZDHA(°)

C(12)—H(12A)---0(2) [1+x,y, Z 0.0930 0.256 0.3438 158

C(18)—H(18)--O(4) [2—X%, —Y, — 12 0.0930 0.258 0.3299 135

C(20)—H(20)--O(7) [2—x, 1—y, — 72 0.0930 0.259 0.3419 148

C(25)—H(25)+-0(9) 0.0930 0.253 0.3114 121

C(25)—H(25)---0(12) 0.0930 0.256 0.3469 167

O(1), O(2)F! O(1A), O(A) LLEEA X iki T AL, B
T/ Nd(1)—O(1)—C(1)—O(2) #1 Nd(1A)—O(1A)—
C(1A)—OA) A B PR AS DU JCER. H iy th A4~ Nd(111)
BT HIECAT B8 A 8, 43 ik B T DMF 201 (1) Bk
SRR O(13)F1 O(14), 5 NABAHIL A R 4> 1 rh R 3k
i) 6 MEJ5 T, O(1), O(2), O(6A), O(9), O(5), O(10A), 5
SCHRTHR 3 F 408 A7 A T R T £ 40 i A R 5 O LA
AL

TEAR LA ) b A 5 R vh, Nd(D)—OQ) K A
0.2639(2) nm, LSRR IE 5 K Nd—O K i
0.0058 nm!¥, &4 KI7E 0.2423(2)~0.2515(2) nm 2.
[, J& T 1F 5 v 0 Nd—O B fr 1% K4 0.2492
nm.

A1 5 2K R 45 74 T (A S5 [N(1)/O(3)/0(4)] 5 1L
FHIEFLZRIE A [C(2)~C(DFT R i ffi ok 73.1°, %
T A L {E AN A R R A R I i 3
[N(2)/0(7)/O(8)] FI[N(3)/O(11)/O(12)] 15 HAH i R 1 KPR
B [C(9)~C(14)] Al C [C(16)~C(21)] It Jk K T £ 53 3
3 33.0°1 41.6°.

AR A YR, C(26)—H(26C) 5 HIAR 4R A
[C(2B)~C(7B)| K & Ky 0.286 nm, #H N {8 M K

97.1°, My T C—H---m . C(26B)—H(261)-5 141 2K
A [C(Q~C(D]IMHH 4 0.286 nm, FHAY (15 A th 4
97.1°, #K T A C—H--m #, HMHA C—H--n f
(375 AR ELSPAT, e AR AL bR UG A v a il JEBR AR
SEIEM, Wl 2 iR,

FRAEE NA(I) T4 s i) [ C(1), O(2), Nd(1), O(1)]

B2 el Gy afiliy C—He--n HEFL
Figure 2 Arrangement of the C—H---n stacking interaction
along a axis of the title complex
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Wil 3, Bl 4 R, bR AP e EE R e
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—2.3(5)°. XATfERE N 5 TN A C(25)—H(25)
O(9F C(25)—H(25) - O(1)AFEM IR A BRItz Ah, A
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Figure3 Arrangement of the n---x stacking interactions along ¢ axis of thetitle complex (symmetry code: 2—x, 1—y, —2)

B4 bodlic S b Al o n HERR
Figure4 Arrangement of the n---x stacking interactions along b axis of the title complex (symmetry code: 3—X,

-y, =2
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i) FH L BE ST 4T, PR FR O D B B X(1B)—X(1A) A
0.3553 nm, ‘& RAFAEAS RS AL G © HilT i) G R AE
i, S5 T RORAELE T FIRAHAE B Z M e B, &
ATV 22 1) 2 A By B2~ AT, PRI LD R S X(1A)—
X(1B) 0.3660 nm, & A7/ AT AR -UAC & 0 b il 7 1)
JCBR LA,

R weeen BEESAE IR 135 2 4 (0.330~0.380
nm)!M . X eeen SESEUERT C—Heeon BEAAE LA
FRAEBC G B A2 T — A =Y ST AR ).

22 FEYMER. HIEEHEFERE

X bR G AT T JCZE 08T, CorHaeNdNsOy4 1)
AE: C 4115, H 3.14, N 8.96; Jll5E{E: C 4112, H
3.29,N 8.88. &5 & 45 WAC G4 TGA-DSCHE ], fEhn
MM T, B3 BBC Sl o =N BedbAT. 28—
B BRI, REB TR, MR N ARKRE. 7
188 C HIR—AN/IME U, 76 350 “C 1 448 °C4b B
2 ANBEIE, SN TG i S5 15.44%,
44.43%, 17.84%, i HAR LA W 400 52 24 i) A4 o fit
e B AR R AR B (SN R B 22.29%, BRI
21.32%). ARAEL ST TR LlE HREE. FORATA
Fii, WT . (DM SO) AT N,N——" F1 & A i i
(DMF).

100 —

g4 ™

Mass loss/%
|
/
N
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t/C
B 5 FrEESY) TGA-DSC Lk /i
Figure5 TGA-DSC plots of the title complex

2.3 REYENLEFRA

FERRBR AN H B ILREEH, 'H NMR
(DM SO-dg, 300 MHZz) &: 7.94 (s, 1H, NCOH), 7.80 [s, 1H,
Ph—H(4)], 7.68 [q, 2H, Ph—H(5), H(6)], 7.55 [s, 1H,
Ph—H(3)], 270 [s, 3H, C(23) — H(23A), H(23B),
H(230)], 5 AR iR Zs RAHRF. wilEl 6 PR, Ardiiic
EWAEERINEIX UV-A (320~400 nm)#Fll UV-B(290~
320 nm) &b #5511 B (R i U

1.6

14] — \\

1.2
1.0 \
0.8 \
0.6 \
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0.4

0.2 \\\v\//f¢\;/
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Anm

Bl 6 bralfc G UV o2 K
Figure6 UV spectrum of the title complex

K 7 2 b BC S I LA GG I AELEA s v,
P A7 i 408 A 55 2K F R R 20 A0 13 Pl b Ak T 1682 emt
(v=o) I J2 I 1) A 448 e 20 Ve A FICASE i 3 %, AH . 1) TR TR
AR AR 4R K0 LR 1416 om Ak, BEB BT )
FRILH 5 NA(L)ALAT. 465 cm™ L Ab BT i Wi I Je i
EW P AEAER Nd—O 485 R IE R Sl hL, Kk
EHIRT IR R 5h 6 1532 em ™ (van-o) KR AEAE. 40 T
WAL 2T S 1 [ P AL 3436 e M AR MROKCHR B

I,

Transmittance/%

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™

B 7 ABERER TR () R & ) (0) I 4L o it 1]
Figure 7 FT-IR spectra of the o-nitro-benzoic acid (a) and the
title complex (b)

N TSR SR 9 e kB, I T L9000
W, 8 AR AL G AT C VA R A BT IR [ A A SR
TFOOEEE. FEYAE den=450 nm KA KA
(B 6), JLBOR AR B (lex = 200 nm), IX &
NA(11) 27 TR TR T 4F R 780, 2 IRETERY,
2P A f-P* BRIE 51 A 26 AT i %8 e KL,
XA f-F* BRAT A FRRAERELEY, PTEL Nd() 251 ok 2
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Figure 8 Fluorescence emission spectra of the title complex (a)
and the o-nitro-benzoic acid (b)

MK 8 TTLUE H, bRl &4 5 BRI 66 )
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