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Synthesis and Electrochemical Property of Ferrocene Acyl
Propionic Acid-Dipeptide

Wu, Kongli Zhang, Wubin Zhou, Dan Xu, Yan™
(The College of Chemistry and Molecular Engineering, Zhengzhou 450001)

Abstract Seven new ferrocene acyl propionic acid-dipeptide compounds FcL;~FcL; were obtained by the reaction of
condensation, with ferrocene acyl propionic acid and dipeptide as raw materials. These compounds were characterized by 'H
NMR, IR and elemental analysis. The electrochemical properties of these compounds were investigated by different electro-
chemical methods and their kinetic parameters were determined. The research shows that on the surface of electrode happened
single electronic redox reaction, the reaction on the electrode is controlled by diffusion, and the redox response of ferro-

cene-peptide to ions of IIB is great except FcL.1~FcL2.

Keywords ferrocene; dipeptide receptors; electrochemistry; ion response

RRR IR S RN R B R R AR e B A
R IR AL 52 S NG P, Dy BEAT S MBI, 2 H0H L
VR R BEREA T RT3 AR B 1 S A SN, R B
TR WA ZRBRAT At B AT R 1 L 2
S,y DL o A 2 TR R O 2 MR, SRR
SR JEIF RAON . SR AT AR A A e IS U T
AT Z I, gy U A DR PR R 1 1
BT RS2 P41 DNA v BUfiRG) brlos: v
2/ T IR BRI IR -5 5 11 BN DNA 731 AH B,
EATZ I IR A PEAN AR, o] F 00 12 T
PRy IR B 25 T T, K BAT AR
W PRI R RN B A A R 2 AT
SRR, TR HL AR IR A TR O
JFHI DNA TR, PN, dae e g 1
ATRLLS (AL AW N, A B R P R AT A N
FAUSSL 3y AR H AR i vy i 43 3 AU eqi e

* E-mail: xuyan@zzu.edu.cn

TORBRBEENIR S RS, AT RN AL R
()AL 250G, 3 1T L Rl 4 e A B A (1) T N, ol
SEA A I IR B PE FA. AN SO BRI N IR A 4
FHEGER AT 7 ANFIEL eI &4, It
AT S MIHEAT T AL, RINBESE T EAT i WAk 2 5
KB )12 280 oA g 4k L Bq. 1.
1 HR5TE
1.1 EIRRE

FW N, A% FeLy~FcL, W T 45, TSk N
5X107* mol/L B, LL 0.1 mol/L fhPY T HE i iR
O SCRERR T, T = ra AR A ZR ED AT 22 AR A Al A, B
T LR VR TAE FE A RN /A AR F AR VE S L Az, 4
JEHIE—0.4~2.0 V Z[0], §F50 T b8 S WA R
WM CV B, s R e Bl insR 3, hRhE
P& 1] 4 FeL, ~FcL, £F 0.30~0.60 V [A| Y45 — X B [ 1

Received October 22, 2013; revised December 17, 2013; published online March 10, 2014.
Project supported by the National Natural Science Foundation of China (No. 21171149).

[ F SRR HE 4 (No. 21171149) % B3 H .

Chin. J. Org. Chem. 2014, 34, 1201~1205

A © 2014 Chinese Chemical Society & SIOC, CAS

http://sioc-journal.cn/ 1201



(0] H o) R2
?MN%H/KH/O\ )
(@] R’ 0
o

FCL1 ~ FCL7

Compd. R’

5 Bk
a0 500 mV/s o
400 mV/s
1.0 300 mV/s AN\
200 mV/s AN

100 mV/s

O

<
“(?3 '/, ]
g 4]
=3 i/ / 0}
O O0W/// 41
ﬂp -8
v/ 12§
3.03/ 16]
i 02 04 06
¥ 2 12
Y| SRSl L. Aol
1.0 0.8 0.6 0.4 0.2 0.0
Potential/V

B 1 FoL, EARFTE T IR R 2 S 3 i~ X R
Figure 1 CVs of FcL, in ACN at different scan rate and the
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Table 3 The electrochemical of FcL;~FcL,
Compd. E/V  Eu/V E'IV AEIN fpaline

FcL1 0.540 0.468 0.504 72 1.21
FcL2 0.579 0.506 0.543 73 1.18
FcL3 0.428 0.358 0.393 70 1.09
FcL4 0.417 0.340 0.379 77 1.12
FcL5 0.579 0.510 0.545 69 1.17
FcL6 0.477 0.408 0.443 69 1.13
FcL7 0.451 0.372 0.412 79 1.13
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Table 4 The electrochemical kinetic data of FcL;~FcL,

Dy X 10%/(cm?ss™ ")

Compd. KX 10%/(cmes™")
CA CcC Dy
FcL,; 1.61 1.65 1.63 8.93
FcL, 1.05 1.03 1.04 7.27
FcL; 1.12 1.18 1.15 7.50
FcL, 1.08 1.09 1.09 7.30
FcLs 0.46 0.47 0.47 7.19
FcLg 0.42 0.44 0.43 6.88
FcL, 0.94 0.99 0.97 6.89
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Table 5 The electrochemical responds of FcL;~FcL; to metal
ions

Compd. E,, AEy(Zn* +L) AE,(Cd* +L) AE,(Hg +L)

FcL; 0.540 <25 mV <25 mV <25 mV
FcL, 0.579 <25 mV <25 mV <25 mV
FcL; 0.428 135 mV 89 mV 78 mV
FcLy 0.417 150 mV 68 mV 39 mV
FcLs 0.579 78 mV 119 mV 52 mV
FcLg 0.477 146 mV 76 mV 159 mV
FcL, 0.451 127 mV 71 mV 53 mV
2 g

WIFERT 7 PR -k &, s T e
ATy FAR A M T B0 AN () 43 i 2 1 R A 2 e N, S
SRR T A A AR T ) | AR SZ 4 B ol #
AT B T R AR SRR N . AT R AR A
15, EATER A R . (&9 Fels~Fel,
XoF o R A A B A R R, R FeLy X Zn®'
A U (R N, FeLs % Cd> A fe i (R0 5, FeLg % Hg**
A It I N, EATHE R TR HA S g3 B A
HRAT AL ) N A E.

3 KEIHN
3.1 UESIKFH

Bruker Dpx 400MHZ #% 4 3L4=1%; Flash EA 1112 %Y
TCEMHHX; ZEE Nicolet 470-FTIR ZLAMGREAY; 2
CHI A7) 650A RIHi4b2% TAES,. B AR5 i g4k
S T N (O NI ESS e by C O G BLEN
32 WHE
32.1 ZRKEGA AR,

PR STHR[22] 1 BT R A
322  HARGAM LR

I 0.23 g (1 mmol) —/EEMEFEN IR T 10 mL
CH,CL, 7EZVRIFIUKA T 22123 A EtN (1.55 mL),
32 UM 2-(1H-Z5FF = M)-N,N,N'",N'"- DU B FE g/ i 1o
fREE(HBTU) (0.57 g, 1.5 mmol), #t#FE 1 h. RJFINA
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NH,-R'-R*-OMe (1.5 mmol), TLC #Ri S NBEFE. 5%
Noe4s, RIHMF NaHCOs. 10%F7B8E « 7508 /K vk
. ANAHEK Na,SOs T4, Be 15K =4, HlE
JENTIL A P AT

FcL, [JBITH: (LR LHR) - V(fmEd)=3 : 1], 4>
SRR EE K, PP 52%; 'H NMR (400 MHz,
DMSO-d) d: 7.96 (s, 1H, NH-indole), 7.72 (d, J=8.4 Hz,
1H, Try), 7.37 (d, J=6.8 Hz, 1H, NH-Phe), 7.19~7.14
(m, 5H, H-Ar), 4.80~4.77 (m, 1H, CH-Try), 4.75 (s, 2H,
H-Fc), 4.52 (s, 2H, H-Fc), 4.25 (s, 5H, H-Fc), 4.12~4.07
(m, 1H, CH-Phe), 3.65 (s, 3H, OCH3), 3.41~3.39 (m, 2H,
CH,-Try), 3.16~3.10 (m, 2H, H-Try), 3.06~3.02 (m, 2H,
CH,-Phe), 2.99~2.96 (m, 1H, CH,), 2.91~2.87 (m, 1H,
CH,), 2.48~2.44 (m, 2H, CH,); IR (KBr) v: 3310 (N—H),
3086 (CsHs), 1750 (fiE C=0), 1650 (Htf% C=0) cm "
Anal. calcd for C;5H3505N3Fe C 65.70, N 6.76, H 5.64;
found C 65.59, N 6.73, H 5.72.

FcL, [JEFH A V(LR LBR) - V(A i) =4 © 1], &
BT BING L IE AR, 72 47%; 'H NMR (400 MHz,
DMSO-dg) 0: 7.29~7.27 (m, 2H, H-Ar), 7.26~7.23 (m,
5H, H-Ar), 7.21~7.16 (m, 2H, H-Ar), 7.09 (d, J=7.6 Hz,
1H, NH-Phe), 7.01 (d, J=7.6 Hz, 1H, NH-Phe), 6.57~
6.51 (m, 1H, H-Ar), 4.78 (s, 2H, H-Fc), 4.75~4.72 (m,
1H, CH-Phe), 4.55~4.53 (m, 1H, CH-Phe), 4.52 (s, 2H,
H-Fc), 4.22 (s, 5H, H-Fc), 3.68 (s, 3H, OCH3), 3.17~2.83
(m, 6H, CH,), 2.46~2.43 (m, 2H, CH,); IR (KBr) v: 3267
(N—H), 3062 (CsHs), 1744 (lis C=0), 1646 (ltfiZ C=0)
cm ', Anal. caled for Cy3H3,0sN Fe: C 66.67, N 4.71, H
5.72; found C 66.75, N 4.58, H 5.82.

FcL; [JEFFH: M(CERAER) - V(A ThE)=2 : 1], 4
B9 B O AR, 77 % 50%; '"H NMR (400 MHz,
DMSO-ds) 0: 8.32 (d, J=8.0 Hz, 1H, NH-Phe), 8.19 (d,
J=72 Hz, 1H, NH-Met), 7.27~7.24 (m, 5H, H-Ar),
7.23~7.09 (m, 1H, CH-Met), 4.72 (s, 2H, H-Fc), 4.54 (s,
2H, H-Fc), 438~4.31 (m, 1H, CH-Phe), 4.24 (s, 5H,
H-Fc), 3.62 (s, 3H, OCH3), 3.32~3.29 (m, 1H, CH,),
3.27~3.18 (m, 1H, CH,), 3.04~2.95 (m, 2H, CH,),
2.89~2.84 (m, 2H, CH,), 2.78~2.72 (m, 1H, CH,),
2.39~2.27 (m, 2H, CH,), 2.04 (s, 3H, SCH3), 1.98~1.91
(m, 2H, CH,); IR (KBr) v: 3266 (N—H), 3063 (CsHs),
1744 (s C=0), 1645 (% C=0) cm ™. Anal. calcd for
C,oH3,05N,SFe: C 59.79, N 4.98, H 6.05, S 5.69; found C
59.64, N 4.88, H 6.23, S 5.56.

FcL, [JEHFA): (SR ZBE) - V(aThER)=5 : 2], 7
BRI OE K, 7% 58%; 'H NMR (400 MHz,

Chin. J. Org. Chem. 2014, 34, 1201~1205
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DMSO-d;) 6: 8.19 (d, J=8.0 Hz, 1H, NH-indole ), 7.71 (d,
J=17.6 Hz, 1H, NH-Try), 7.39~7.32 (m, 1H, NH-Phe),
723 ~7.13 (m, 3H, H-indole), 6.94 ~ 6.87 (m, IH,
H-indole), 6.34~6.25 (m, 1H, H-indole), 4.88~4.81 (m,
1H, CH-Try), 4.77 (s, 2H, H-Fc), 4.52 (s, 2H, H-Fc), 4.23
(s, 5H, H-Fc), 4.11~4.03 (m, 1H, CH,), 3.89~3.84 (m,
1H, CH,), 3.72 (s, 3H, OCHj3), 3.50~3.42 (m, 1H, CH,),
3.27~3.13 (m, 2H, CH,), 3.03~2.95 (m, 1H, CH,),
2.47~2.40 (m, 2H, CH,); IR (KBr) v: 3310 (N—H), 3086
(CsHs), 1750 (iE C=0), 1650 (Hz C=0) cm'. Anal.
calcd for CosH,00OsNsFe: C 60.12, N 8.09, H 5.59; found C
60.29, N 7.88, H 5.87.

FcLs [JEIFH: (LR LBE) - V(A =5 : 3], 4
B R L A, PE R 67%; 'H NMR (400 MHz,
DMSO) d: 8.41 (d, J=11.6 Hz, 1H, NH-Phe), 8.22 (d, J=
8.4 Hz, 1H, NH-Gly), 7.27~7.18 (m, 5H, H-Ar), 4.75 (s,
2H, Fc), 4.55 (s, 1H, CH-Phe), 4.54 (s, 2H, Fc), 4.23 (s,
5H, Fc), 3.86~3.97 (m, 2H, CH,), 3.63 (s, 3H, OCH3),
3.09~2.93 (m, 1H, CH,-Phe), 2.87 (s, 2H, CH,), 2.76~
2.71 (m, 1H, CH,-Phe), 2.41~2.36 (m, 2H, CH,-Gly); IR
(KBr) v: 3326 (N—H), 3085 (CsHs), 1744 (B C=0),
1652 (Btfi C=0) cm™'. Anal. calcd for CoHasOsNyFe: C
61.90, N5.56, H 5.56; found C 61.85, N 5.43, H 5.67.

FcLg [JEITH]: (IR LBE) © V(A ik =5 : 3], 7
BB AR, PSR 62%; '"H NMR (400 MHz,
DMSO) : 8.23 (d, J=7.6 Hz, 1H, NH-Gly), 8.15 (d, J=
11.6 Hz, 1H, NH-Phe), 7.29~7.20 (m, 5H, H-Ar), 4.79 (s,
2H, Fc), 4.55 (s, 2H, Fc), 4.46 (s, 1H, CH-Phe), 4.25 (s,
5H, Fc), 3.69 (d, 2H, CH,), 3.57 (s, 3H, OCHj), 3.05 (d,
2H, CH,), 2.93~2.84 (m, 1H, CH,-Phe), 2.68~2.63 (m,
1H, CH,-Phe), 2.43~2.37 (m, 2H, CH,-Gly); IR (KBr) v:
3335 (N—H), 3085 (CsHs), 1744 (fif C=0), 1655 (B
C=0) cm~ ' Anal. caled for ChHyOsNyFe; found C
61.90, N 5.56, H 5.56; found C 61.80, N 5.46, H 5.72.

FcL; [JBIFA): (LR LHR) - V(fmEd)=3 : 1], 4>
BRI A AR, PR 48%; '"H NMR (400 MHz,
DMSO) 6: 8.45 (d, J=7.4 Hz, 1H, NH-Gly), 8.32 (d, J=
8.0 Hz, 1H, NH-Met), 1.85 (s, 2H, CH-Fc), 4.51 (s, 1H,
CH-Met), 4.45 (s, 2H, CH-Fc), 4.36 (s, 5H, H-Fc), 3.72~
3.66 (m, 2H, CH,-Gly), 3.62 (s, 3H, OCH3), 3.35 (s, 3H,
SCH3), 3.11~2.62 (m, 4H, CH,), 2.32~2.26 (m, 2H,
CH,), 2.03~1.95 (m, 2H, CH, ); IR (KBr) v: 3301
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(N—H), 3085 (CsHs), 1741 (g C=0), 1650 (i} C=0)
cm” L. Anal. caled for C,HygOsN,Sfe: C 54.10, N 5.74, H
5.74, S 6.56; found C 54.19, N 5.62, H 5.83, S 6.44.
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