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Synthesis and Fluorescence Properties of Phenanthroline Hydrate
Macrocyclic Binuclear Fe’* Complexes

LI Yu-jie, HUANG Wei, XU Jun, WU Da-yu"
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: The ligand L was synthesized according to the literature. Two complexes, [ Fe, (L) (u-0)
(DMF), ] - 4ClO, (1, CCDC: 1834054 ) and [ Fe, (L) (u-O) (SCN), ] - 4ClO, (2, CCDC:
1834055) , were synthesized by solvent reaction of L with Fe(ClO,), « 6H,0. The structures were
characterized by IR and elemental analysis. Crystal structure analysis showed that 1 belongs to triclinic
crystal system and 2 belongs to monoclinic crystal system. Due to the formation of a Fe(1)—0—Fe(2)
oxygen bridge, folding occurred and intramolecular 77-77 stacking was formed in the phenanthroline
moiety. The ligand fluorescence titration experiment showed that L was responsive to transition metal ,
with the addition of transition metal ions, the fluorescence intensity of L was continuously weakened.

Keywords: Schiff-base ; macrocyclic ligand ; metal complex ; synthesis; crystal structure ; fluorescence

property
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AT SR > IR A L T HA 8 A
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Fe(ClO,), * 6H, 0@ i ¥ 57 7% S W 1 1 P~ HT
E@Eﬂ%% [ Fez (L) (,U«'O> ( DMF>4:| * 4C104 (19
CCDC: 1834054 ) [ Fe, (L) (u-0) (SCN), ] -
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L The complex

Chart 1
1 SKIES

1.1 RES5XA

FTIR-8400s BIZ1 A3 ; CE-440 ( Leeman-
labs) %502 474X ; APEX 1T DUO # X-ray P
TTHL 5 S5 RIGEHAN o

JIT R R 43 B 46

1.2 &

(1) 1 5L

$4 L 0.0492 ¢(0. 1 mmol) #1 DMF 15 mL Jji
A 100 mL BB A, iEHE T T 85 TR 1 h
(V) s A Fe (ClO,), - 6H,0 0.0724 ¢
(0.2 mmol) , ¥ VM A e T 78 1 75 4 (L 1 15 VAR
SRl h (R B S (7 O AL ) , 4K S ]
30 min, FHE,RHIERR, I, ERE WS
FA B, 45 7 d AR LD ORI 1, ik
62% ; TR(KBr) v: 424 (w). 509 (w), 586 (w).
628(m), 691 (w), 797(w), 862(m), 972(w),
1045(m), 1086 (s), 1112(s), 1143 (s), 1312
(w), 1443(w), 1502(m), 1618 (m), 1649(s).,
3042(s), 3411(s) em™'; Anal. caled for CyHy,
N,,0,Fe,: C52.73,4.13, N 12.33, found C 52.
68, H4.10, N 12.29,

(2) 2 B M

% L 0.0492 ¢(0. 1 mmol) 1 DMF 15 mL Jili
A 100 mL B BENH, BEFF T T 85 CRML 1 h
(FREL) 5 A Fe (ClO, ), - 6H,0 0.0724 ¢
(0.2 mmol ) , 7 M T3 b I 78 1y 5 4 (5 08 5 AR

B U b (V9 7 S 0028y I ZL5,) |, 4K 252 S g
30 min; fil A NH,SCN 0. 0304 g(0.04 mmol) , %
BB — 2 IR R, RS2 1 b, i
BB RN, I8, IR CBERY G S5 5
10 d 73 i 2L R A 2, 103 52% 5 TR (KBr)
v: 506 (w), 572 (w), 650(w), 745(w), 846
(m), 861 (m), 966 (w), 1045(w), 1120(w),
1131(w), 1311 (w), 1373 (w), 1445(w), 1503
(w), 1614(w), 2071 (s), 2836(w), 2915(w),
3050(w), 3446(s) ecm™'; Anal. Caled for CiH,,
N,0,S,Fe,; C49.31, H3.16, N 18. 18, found C
49.26, H3.13, N 18. 14,

1.3 ghik&EHm 2
AT AT HOBCEE 1 A2 #E 173 (2) K &4 F
M) R B | i i Bruker Instrument Service v4.2.2

R1 BEWRAFASE

Table 1 Crystallographic parameters of complexes

Complex 1 2
Empirical CyHy N, 0, Fe, CyH,N,,0,8,Fe,
Temp/K 173 173
Formula weight 1366. 51 925.67
Crystal system Triclinic Monoclinic
Space group P-1 P2, /¢
a/A 13.451(3) 13.585(3)
b/A 13.547(3) 13.089(3)
/A 18.094(4) 24.334(5)
o/° 77.466(4) 90
B/° 69.529(4) 105.093(4)
¥/° 63.611(4) 90
2% 2759.4(9) 4177.8(15)
Z 2 4
w/mm”! 0.810 0.950
F/000 1408 2016
Total reflections 17599 27053
Independent reflections 11963 9563
Goodness-of-fit on F” 1.053 0.874
Final R R, =0.0592 R, =0.0792
[71>2(D)] wR, =0. 1670 wR, =0.2158
R, =0.1026, R, =0.1026,
R indices(all data) Wk, =0, 1929 -

Ry =3 (IF 1-1F, 1)/SIF, 1, "wR, = {3 [w(F -
F2)?1/5[w(F)R T2,
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Table 2 The bond length and angles data of the complexes

Comp Bond Length/ A Bond Angle/ (°)
Fe(1)—0(1) 1.763(5) 0(1)—Fe(1)—0(2) 100.5(2)
Fe(1)—0(2) 2.047(6) 0(1)—Fe(1)—N(1) 87.8(2)
Fe(1)—0(3) 2.085(6) 0(1)—Fe(2)—0(4) 100.6(2)
Fe(2)—0(1) 1.761(5) 0(1)—Fe(2)—N(5) 82.4(2)
Fe(2)—0(4) 2.068(6) 0(2)—Fe(1)—N(2) 78.4(3)
Fe(2)—0(5) 2.085(6) 0(3)—Fe(1)—N(1) 95.5(2)
Fe(1)—N(1) 2.379(7) 0(4)—Fe(2)—0(5) 82.4(2)

! Fe(1)—N(2) 2.395(7) 0(4)—Fe(2)—N(7) 143.3(3)
Fe(1)—N(3) 2.226(7) 0(5)—Fe(2)—N(6) 97.3(2)
Fe(1)—N(4) 2.232(7) N(1)—Fe(1)—N(3) 67.8(3)
Fe(2)—N(5) 2.390(7) N(2)—Fe(1)—N(3) 139.5(3)
Fe(2)—N(6) 2.398(7) N(3)—Fe(1)—N(4) 70.8(3)
Fe(2)—N(7) 2.231(6) N(5)—Fe(2)—N(7) 68.9(3)
Fe(2)—N(8) 2.236(7) N(6)—Fe(2)—N(8) 67.6(2)

N(7)—Fe(2)—N(8) 70.8(2)
Fe(1)—0(1) 1.756(7) 0(1)—Fe(1)—N(7) 91.8(3)
Fe(1)—N(7) 2.280(1) 0(1)—Fe(1)—N(9) 84.3(4)
Fe(1)—N(8) 2.264(1) 0(1)—Fe(2)—N(1) 92.9(3)
Fe(1)—N(9) 2.440(2) 0(1)—Fe(2)—N(3) 85.0(4)
Fe(1)—N(10) 2.463(2) N(1)—Fe(2)—N(4) 135.6(4)
Fe(1)—N(11) 2.030(1) N(2)—Fe(2)—N(3) 137.9(5)

X Fe(1)—N(12) 2.082(1) N(3)—Fe(2)—N(4) 154.3(4)
Fe(2)—0(1) 1.780(7) N(4)—Fe(2)—N(5) 95.5(4)
Fe(2)—N(1) 2.274(2) N(7)—Fe(1)—N(8) 71.0(4)
Fe(2)—N(2) 2.273(2) N(7)—Fe(1)—N(12) 83.6(4)
Fe(2)—N(3) 2.437(1) N(8)—Fe(1)—N(10) 67.3(4)
Fe(2)—N(4) 2.432(1) N(8)—Fe(1)—N(12) 83.4(4)
Fe(2)—N(5) 2.135(1) N(9)—Fe(1)—N(11) 79.7(5)
Fe(2)—N(6) 2.036(1) N(10)—Fe(1)—N(12) 96.7(5)

N(11)—Fe(1)—N(12) 84.2(4)

F1 SAINT V 8. 34A BT B BERE T e de dhiE. LB 1 M2 MR F S8R 1 K
JR§E . () SHELXS SR EHIT LM G AL ek 2.

Zh46 , SHELXL 2 1 18 4o 42 5 B e /)y — 3 ¥ X iy o

PRSHERT W . PR SADABS il 2 WRER

IE . & 22 {H Fourier & LA B 4E U 7 A& 2.1 BkzH

Y T S E I S | W a G B o SN S N ATFSE B A~ AT JE B ok BT R A 1, 3-8
T SHELXTL F2JFAE F 1 EA7 45 1) 4



— 540 — = e

2 Vol. 27, 2019

T FRIT B B RDE BB A YR R4
BofA, SR E D kR A B 467 45 B (1) AT 1, 3-7 ik
FRBEAIAL B(2) AT RATE R AL i # v 4R AR e 1Y
B(1)B(2)B(1)B(2) (WE A RITFH, 76 it
i, TR — Fe(1)—0—Fe (2) AMAE
F AR AR - IS5 AR A B kA T &,
HAERPAED RIS IR T - HERR,

AL TR A 1 =R R,
P-173 [A] ¥ , FLRC A7 P05 B S Z i AR B L IR 1,
RO L NN s S B W AN SN A 5w 2 | N
4 4~ N A3 A~ O fgng, Hrfr 4 4 N ok B FROAA
B, 0N 0 % 3 T 7 DMF, 4 —4 0
KA F LM, XA O KA 4 )8 IR T Fe i 32
ok, K T Fe—O—Fe S, M 171. 751
(6)°, L 1EJ& K R EM T8 i, (A5 e iR R AR T
TS, W T RCARA S 5 A I ABIES Whah ),
HEHEENEG, BT mr R B A—A" =
3.5568 A, B—B’' =3.5515 A, C—C’' =3.6236 A,
WX 4@ D R ) BVS R, AT R Fe
(1) =3.0818, Fe(2) =3.043 9, HUILAT W, 0>
EEIEFE N Fe(1) o XA 8 #1714
RITHE I, W1 Hh O it A7 PR 45 30 B A 3T
HEAR , R EBRIFRPE SN Dy, , Wi A2 2400350y 17. 858
F117.851,

Contacts[A]
A-A'=3.5568
B-B'=3.5515
C-C'=3.6236
D-D'=3.6736
F-F'=3.6590

11 AR e 2w R

Coordination model and polyhedron diagram of 1

Figure 1

BCA9 2 MR R, P2(1)/c = [E ], 2
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SR LA, BRI AR A, #R 6 4~ N
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E¥, Kk T Fe—O0—Fe % B, 8 f 177. 731
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Figure 2  Coordination model and polyhedron diagram of 2
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