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LIU Wei' LI Xia™' LI Yin-Feng' ZHAO Jin-An' WU Ben-Lai* SONG Mao-Ping?
(‘College of Materials and Chemical Engineering, Henan University of Urban Construction, Pingdingshan, Henan 467044, China)
(College of Chemistry and Molecular Engineering, Zhengzhou Uniwersity, Zhengzhou 450001, China)

Abstract: A simple and efficient two-steps one-pot synthetic methodology for the preparation of Fe(CsH,-CH,-Trp
-OMe), (FcL) is described, and FeL was fully characterized by NMR spectroscopic techniques, mass spectrometry
(HRMS) and IR. The crystal structure of FcL. was determined by X-ray single crystal structure analysis. The
cyclic voltammetric behavior of FeL showed one pair of well-defined and stable redox waves in potential range of
0.0~0.9 V at GC electrode, which attributed to the Fe/Fe* redox process. Electrochemical investigations of FeLl
have demonstrated that addition of Zn** and Cu®* results in large shifts of respective Fc/Fc* redox couple to more
positive potentials, 342 and 335 mV, respectively, and this suggests that FeL. has good ability in recognizing of
the vital Zn* and Cu*. CCDC: 1534811.
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Fe(CsH,-CH,-Trp-OMe), (FeL) & 8.4 & 11 Scheme
1 iR,

FEREA 1.68 g (3.3 mmol) L-£8 2 & H g R 1R £h
1 50 mL BB, A 20 mL Jook HEE | 0K
AN 1.5 mL = 8 B FE 30 min, FIRBCFE T N
A 0.73 g (3.0 mmol) 1,1"-XH 56 — 7% 4k IR BRER
WE 2 1 684 em™ b 1, 1700 R Bk A 1
FL(C=0)W e T 2 . W& 0 CULF  BIZIH1 T 4
HEIA 1.0 ¢ NaBH,, B 281, 980 Hs T 2 Y | ik
By A K, L CHLCL, 4x50 mL #EH,
A HLAHLLTEIK NaS0, TR, WE N 28 s
Rk @ E K, H CHCl, A1 CH,OH E 45 i 15 7%
O YOR K 1.67 g7 % 86%)., FeL:m.p. 155 C;
[a],* =10° (0.076 mol - L', CH;0H) ; HRMS Caled. for
CaHyoFeN,0, [M+H]*:647.232 1, Found :647.232 5;IR
(KBr,em™): 1 741,1 437,1 349,1 211,1 190,1 124, 741;
'H NMR (DMSO-dy):6 1.90(2H,d,J=2.3 Hz, HN*C),
3.03(4H,s,ArCH,),3.20~3.30(4H,m ,NCH,), 3.56(6H,
s,0CH;),3.58(2H,m,*CH),3.83(4H,s,Cp-H),3.95(4H,
s,Cp-H),6.98 2H,t,/=7.2 Hz,Ar-H),7.05 (2H,t,J=
7.4 Hz,Ar-H),7.12(2H s, Ar-H),7.32(2H,d, J=8.0 Hz,
Ar-H),7.51(2H,d, J=7.8 Hz,Ar-H),10.85(2H,s,NH);
BC NMR (DMSO-dy):6 28.67 (ArCH,),45.92(NCH,),
51.16 (OCH,),61.35 (HN*C),67.25 (Cp),67.41 (Cp),
67.50 (Cp),68.03 (Cp),87.01 (Cp),109.50 (Ar),111.28
(Ar),120.78 (Ar), 123.50 (Ar), 127.30 (Ar), 135.94 (Ar),
174.49(C=0); ESI-MS :[M+H]*:647.1 ,[M+Na]*:669.2,
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Synthesis route to the title compound
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5 6L R 293(2) K, R & B e 25 PR e A 1)
Mo Ko 54 (1=0.071 073 nm), @&HEE L Lp K IE

FE WK TE | h A5 4 figg Ay FORS 182K H] SHELX-97

TP PSR, AR TR R SR T2 51 R 45 1] [H)

PR RIS ) 5 P L B IR AT 4 O B e /N ol A

E, AR WA 1 o B A A B TR 2,
CCDC 1534811,

®1 FeL WREFEHE
Table 1 Crystallographic data for FcL

Empirical formula CseHiFeN,O, F(000) 676

Formula weight 644.54 0 range for data collection / (°) 2.10~ 25.00

Crystal system Orthorhombic Index ranges -T=sh=<13,-17T<sk<s17,-11sl=<11
Space group P2,2;2 Reflection collected 8 454

a/ nm 1.152 6(2) Independent reflection 2 944 (R;,=0.031 4)

b / nm 1.491 4(3) Data, restraint, parameter 2 944, 0, 205

¢/ nm 0.969 24(19) Goodness-of-fit on F 1.000

Volume / nm® 1.666 1(6) Final R indices [I>20(])] R=0.034 9, wR,=0.086 1
A 2 R indices (all data) R=0.046 7, wR,=0.083 7
D,/ (Mg-m™) 1.285 Largest diff. peak and hole / (e*nm™) 317 and -278
Absorption coefficient / mm™ 0.496

#2 FcL WFYEKFIER
Table 2 Selected bond lengths (nm) and angles (°) for FcL

C(8)-0(1) 0.119 5(3) C(8)-0(2)
C(6)-N(2) 0.146 4(4) C(7)-NQ2)
C(13)-N(1) 0.137 2(4)

N(2)-C(6)-C(4) 113.02) N(2)-C(7)-C(8)

0(1)-C(8)-0(2) 124.3(3) 0(1)-C(8)-C(7)

C(11)-C(12)-N(1) 111.03) N(1)-C(13)-C(14)

C(7)-N(2)-C(6) 112.7(2) C(8)-0(2)-C(9)

0.132 7(3) €(9)-0(2) 0.144 0(4)
0.144 3(3) C(12)-N(1) 0.137 7(4)
110.7(2) N(2)-C(7)-C(10) 111.12)
125.003) 0(2)-C(8)-C(7) 110.7(2)
129.6(3) N(1)-C(13)-C(18) 108.4(3)

117.02)

1.4 BLZENRAE

FeL WO EN 1.0 mmol - L™, LAY T 36 5 54
PR (TBAP) A SCHRFFEL M BT W 0.1 mol - L7, B
e Al BT /628 0.05 m A 1,0, #6H WF 5 41 ' =5
Bil , FAMR X 0.1 mol -L~" NaOH . 1:1(V/V) HNO;,
ToK CWE R E R, SRR A S
BICK CHEH AT, ik &R e iR )8 5
T UUH = SRR 1 G W W(0.1 mol - L) i f it iF
FEERIMA, ZEHE A 100 mV -s™ & FF ,0.00~0.90
V HLSE T LA B G BR AR 22 vk A T

2 #R5iTie

2.1 FcL HIE K
2.1.1 FeL W&

B, 1B B kS 5 15 1 L 2R H
BRER R £ 40 545 W e rh [RR | P28 33 75 9 NaBH, i
Ji, RAW AL — kB m R R T His G
FeL, i BRI/ 1 43 2 0 e v TRl A 385 180 ) 461 2k
7735 T8 PR K, A IV ) A B T ep R I 1 A0 Dk
TR AR AT S BV ER R A GRS T TLC A I J
I iR ik v I T T e AR 1) 43 i i G ) R
W, H#545>F FeL il ik NMR HRMS IR & X 42k

s AT AR AT T R G RAE
2.12 FAY FeL W) fhiASE#

X LR AT R LAWY Fell &
TIEZ AR, P2,22 25 AIHE, H SRSl 1 fF
N, B LUE AL G YR X RR G54 e 4l &
AN FeL 31,2 DA F i L A7, H i A
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420, BT N PSEER ORI
flifs 2 DA L5 & AT, C6)-NQ) K N
0.146 4(4) nm, ¥ Bl R fb-5 Wb C=N B K1
KRS TS FeL h BeimidE W iE . — ki
OBV P e 56 N D 1) IR HEL - [ AOIR S TR
T AL, Wl BT TT C(11)-C(12)-N(1)-C(13)-C(14)
-C(15)-C(16)-C(17)-C(18) 4% Jit - F T | Ho - 1 0 25
BE29 0.001 53 nm, /5 FRFI05| B ER 38 5 C10-C7-N2-
C6 %4 HAHHE M N 167.12)°, ZEWE —4
45 F BT I i 43 - 1) AU BE (N2 N1 0.307 4(3) nm,
N2-H2A---N1%=115.0° ,Symmetry codes:"x+1/2, —y+
312, -2)5 4 DAHAB S5 OTIE B T 4k
ETZ5F WA 2 Frs , AHAR A 48 1 =2 )k — 25
3 55 43 F AR F DR B = 488 53 - (Fig.S1).,

H atoms are omitted for clarity; Ellipsoids probability level: 30%:;

Symmetry codes: ' —x+1, —y+2, z

F 1 5 Fel 1M AL 1
Fig.1  Crystal structure of compound FecL

Dashed lines represent hydrogen bonds
Kl 2 FeL i N-H---N SUH P WL 48 4 45 25 4
Fig.2 2D network structure of FcL formed by N-H:---N

hydrogen bonds

22 BUAEER
2.2.1 FeL WG RZATH

A Z TR CIE R, PL 0.1 mol - L
B DY TS R R B (TBAP) A 32 4+ FL A T, FH B ik L
WX Fel 7E 0.00~0.90 V HL AL [l N 2E 1796 2R %
W 25 R WK 3 fsk 3, SLs R L5 Fell 75
I 7 ST N, R — X A AR BRI X A] ) g
TAG W Fo/Fer X i AR It X T 58k
FeL & A A B B 7R X nl 57k 53
R SE 1 5 N s Ak vl | 5 B A 8, Bl
TR Gy R AL ORI R A O AR Bl
HL A, AT R | T — 2D 2 A il R e v R R 0
HLA s Pl P 3 ] D R A o S R 8
Fel 195 A0 16 5 36 J5L U6 1Y) B A6 25 AR, 1A & HE W]
AR AR TR A A Ak 0 A 30 0 L U 1 LU G
i WWREAS R W B0 AR AL 22 AR, 15 i i, (E T LK)
FE | Fe/Fer BN & A 2 el b il B R8s i —
A B G5 o SR AT " G
Z, UL Fe/Feria X 78 MR I 1) S g 3 B2 22 9 1
i

40

Current / pA
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Fig.3 CVs of FcL in CH;CN at different scan rate and

the relation between i, and v"*

2.2.2  FeL X 43 J@ B+ 1 H Ak 27 e 1

FeL T HA Z N B 450855 IF BB BE
TR ) R e SE A BE b G, AT LRI
FeL 548 8 7 &k AR AL i F i i 4R 5
T2 5 IE L i ab TR AR S R R gk L
S TR IAE R (A5 — 4k b0 i R AL AE A5 TR
M AT 5 | =5k rh o AU Ak Dt = o F A Y BH A
e St #EEE 0.0~0.9 V I H AL E, 7E 100
mV-s” AR EE T | 5% T Fel 75 L IE W
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Table 3 Electrochemical parameters of FcL and ferrocene (1.0 mmol-L™)

Compound E, !/ mV E,. [ mV AE,/ mV E” / mV Ga T
ferrocene 482 401 81 441 1.04
FcLL 447 375 72 411 1.19

E=(E,E,), E'=(E,+E,)/2.

R 4 T BT 1 F Ak i 7 R

£ FeL Wiz i At ¥ & )8 B F Cu®* Zn™ .
Mn? Co* Ni*Hl Cd>J& , 16K 22 A8 1k 3R 9 oy WL
1A (Bt 4 A 5 B A B s R 38 0, D A4 — sk
SRR SO Y AR T T T U, P B AR T
FL AL (9 U £ B 5 B TG ), AR 4 AT LAE B 2
JA Cu® Zn* Mn>& T XHE &9 FeL %4k i8
Ji e F A7 7= A B R S A 2 A5 R A R 1

SR e o oL e e

154

12
9]

Current / pA
& S w o

-oﬁ S
27
BL
187

221 P T T T T T T T
0.90 0.80 0.70 0.60 0.50 0.40 0.30 020 0.10 0
Potential / V

Bl 4 [ FeLo Z il i I 2.0 45 ¥ 53 A4 it (9 3
SR B TR R AT N
Fig.4 CVs of FcL upon addition of 2.0 times the amount

of substance of selected metal cation in CH;CN

Cu 1 Zon P J5 AR 4R 38 e 52 43 2K 76 R
A H B AR B 8 e i R R XU R A
FcL 5 Cu® Zn> 8 T kA& TR ECAVER- ;1 24m
A Co® N2l Cd> B T}, HBARXI I T Fe/Fet HUX
AR 2 2t A A T W A e s | (HBPAE i A
5 f5 9 o A e ) 4 JE R I R B AR SR AT AE
ST 15 2 W 0B K 0 30 ) 7 AT fef ey v A7 ) A U A LA 3
o, HEMX AT R BT ECAR 51228 4 A B A AR X
BEF B R EC A O AR Bl 7 2 8 2 2 A AR

FeL 54 M 45 J& 25 VE i, gk by
KA R AR B IR 4 i, T Co™ Ni*
Hl Cd> 85 F 5 FeL 1F F T 7™ A2 3 0 1 R Be % 15 2]
TRAF 1 A J BT LA oY i BAR(E A oV i e b f A g
W WERR 25 X Mn?, Cu® Zn> 8 F X L AR fR
435 A 309,335 Al 342 mV ,AEY{H K /N IF N .
Mn><Cu><Zn*, X 0] DL 42 @ B2 7 2 42 A% 16 it J 3
(Mn>*<Cu<Zn) R B N BRI & 8 B 12 12
RS S BER W B B KR LA
HMA Mo Cu®Hl Zn? i He o l i AR (B 5
B X UL Fell 53k JLAN 4 8 2 1 Be A7 J5 JE I8
it A 455 A AL TR) s i B BC A 5 4 B I A
o B K PR,

®4 FLEZRNRXEBEFEL 01 mol- L' WETESSRE AT HFEMR TH R L F M

Table 4 Electrochemical response for FcL vs selected metal cations in acetonitrile in 0.1 mol-L™*

tetrabutylammonium perchlorate

AE" / mV

Receptor
Mn* Co*

Cu* In* Cd*

FcL 309 —

335 342 —

E"=E"(receptor+cation)-E"(free receptor).

73 8 A A AEY =By —E =[RT/(nF)]In (K../
K )P KK A8 RS F38 JFOR S T Btk 5
b FE AR A T AR S 4R B R G 7B B0 E
B, BRA RSB ARfAE, T AR FIX Mn?
CuFl Zn* H K /K, AH 73518 1.66x10°,4.57x10° Fl
6.01x10°, R JFRE T I A Y Fel 55X it
W4 ) B R R S P R B T e AR A

5 AN X R BT E S Y FeL — kb A
A3 SR 285 AT S5 BN ik 26 5 9 <G J S 4 4 9 T
SRR 3K X e J T L AR AL I SRR Oy T G AR AT
3 &

R e 5 )5 80 JRU R — B9 K2 B i | LA g WAL
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Supporting information is available at http://www.wjhxxb.cn
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