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Progress of Ferrocene-Based Metal Cation Recognition Receptor

Liu, Yuting™ Li, Jie Yin, Dawei
(Shaanxi Key Laboratory of Chemical Additives for Industry, College of Chemistry and Chemical Engineering,
Shaanxi University of Science &Technology, Xi'an 710021)

Abstract Due to the rapid development of industry, the concentration of metal ions in water has increased significantly, thus
causing a series of harm. Therefore, the research on ion recognition receptors and electrochemical sensors is favored by re-
searchers. Ferrocene based metal compounds are considered to be very important metal cation recognition receptors due to
their stability, favourable electrochemical property, reaction activity, and the synthesis method of ferrocene derivatives is very
mature. From the aspects of raw materials, synthesis methods, molecular structure, efc., the research progress of fer-
ro-cene-based cation recognition receptors in recent years is reviewed. It is mainly classified from different molecular recogni-
tion centers such as crown ethers, polyamines, conjugates and heterocycles. At last, the future and development of ferrocene
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receptors are prospected.
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Ak, [FF, 54 AT DLEE Cu® M Ni* " 2555 4 ME 4 8 B8 1 1)
TEAE N BEMER B K B, & n H TAERR He? A
HeTe g B PR FiRm Nit'

0 Ns/\rovph
Fe
CuSO4-5H O Na Ascorbat
©\/O\/ ! 4Aceztone/a;‘-lzgcor o
53
©./\O/Y\N/\ﬂ/ovph
Fe N:NI 0
& 0 =
/HN:’:,\N/\[O]/O\/Ph
54

B 23 RBIESZIR 54 B Ak
Scheme 23  Synthesis of ferrocenyl receptor 54
2012 4, Sathyaraj ZEPSDL — %4k RS (15) M J5URL,
523-T B NASEI(1E,5E)-1,6- KBk L %-1,5-—
Ii-3,4- W, 155K 0 IONAT B TR IK 24K 55
(Scheme 24), H AT PUEFMEIR A & EHE 7. Bk
G cE LR, (ECRETER, BiF Fe'', Cu®', Co™'
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Scheme 24  Synthesis of ferrocenyl receptor 55
2013 4E, Romero %P7 &% /%4 (56) A1 2-hJk-
4(3H)-WEMEARER S L, i & T — %fllTL)iiﬁﬁiE%lJ N
TR He®  NRT P> 25 8 1 [ ek = AT A
57 (Scheme 25). ¥ RLZEER, MfERFIZELMA
Hg®" 38U &I S5 0 ) 1E 7] 5 3.

CuSQ4-5H,0, THF/H,O
sodium ascorbate, r.t.

B 25 REREEZ A 5T G R
Scheme 25 Synthesis of ferrocenyl receptor 57

2013, Kumar 28 2 k3 — 75 2k(58) 5 75 F s
JSLAF BAR L ) AR S, T 2- H#ﬂtt%liloﬁ | ;3
IR SZ 14 59 (Scheme 26), i HLIL AR
A I AT PR U SR bR R 1 Cu?, Co™
Fozn®". WA, M EM SRS T E G, ToEiELa
¥, FINAT RS AN G, 2015 4F, ZREAHE
e HE il B AT —ﬁiﬁﬁﬁﬂttﬂiﬂ%%iﬁi 60
(Scheme 26). 1% 5244 ] DA 25 83 iy 12 45 14 10 205G
WA Cu* A0 He', @i bh i m] W 5 B 5-5 Cu’'ffy
TN AA 2 VRt o o (AR 9 20 00 ol A e o L ¢
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ArCHO, KOH, r.t.

CuI DBU

F, B Cu® BHE BN, A R o R EUR
PR T~ AL PEIRR A B R o DA S 2- 2R R ERERA b J5i 1 1)
WA RIA R 8, KW Cu® M HE' il 2-%
S T P A ) S50 TR ELAE A
o) 2-PyNHNH,, 90 °C A N S
. N \
@)J\ Fe N/
Fe _ = %
<
58 Q
ArCHO, KOH
Ethanol, r.t. s
2-Hydrazion @ \N’N\<
benzothiazole Nl ;
Ethanol, 90 °C @ 60
B 26 —REIEZ Ak 59 60 (1145 ik
Scheme 26 Synthesis of ferrocenyl receptors 69 and 60
2013 4E, Thakur 25U k&AL &)
61 NIFEL, KIFINAR LA R R =R A
¥ 62 (Scheme 27), HAEWIE He” il Cd* & e st &R
BT HAFAE B TR B i B U0 PO, [RIEVA R
Bt i (A R Sk, W] DR BRI R A, 4k
A 62 REREAL I T K FE A 1 PH?T
F‘e DMF,5h
61
B 27 BRI AE 62 A AL
Scheme 27 Synthesis of ferrocenyl receptor 62
2015 4F, ERMEILL 61 NERREI Click M
BT MERERE RS AENS = EY) 63
(Scheme 28), Xt ZEHH I Zn™ H EHRIFHIT
B A SR R F ARG R e W SR B, B Zn®”
(N, AGEWrh =M BT A5 O AHIE (1) Y 2
R TAAALR RIAE B), R AT =M
AN EFHIBEE EIG O JR 25 TR
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Scheme 28 Synthesis of ferrocenyl receptor 63
2017, Bhatta 55" SR [RIRE () 7710 B 1 —Fh )%
B =257 4K 64 (Scheme 29), HAEMGIEFME I HIX
SRR FeP A Fe*T. ML AL Fe® IAFAEXT
Fe' R IN A PR B AU, TTH/NE Y Fe' 2 BiAg

T Fe MR, %2R AR T i B X 4) Fe' Fl Fe®'
OH
:F.e Ns . o_“Z _ cu,BDUY
<N OO DMF, 65 °C, 5 h

61

64

B 29 RBRIEEZIK 64 MG K
Scheme 29  Synthesis of ferrocenyl receptor 64
2017 4, B 05 UL S — 7k (65) 1 2-
S A IF WKL O JFURMSL TE & R T R R M RAT A W)
66 (Scheme 30), H AP Fe®". @it HLELRF 7%
01, (b &AM AR h A EMIE LA RIS, H
Fe’ IR G R PBR— AN =Toh R, R, DY Al

Fe*

N
@k @[ S—s S*/Sj@
@ K5CO3, CH3CN, reflux &)

65 66

OH N
5
S

B 30 “RERIEZ AR 66 5K
Scheme 30 Synthesis of ferrocenyl receptor 66
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2017 4E, ARFEEN DU RIS R AN 2-E K-
5-9556-1,3,4- AL A WON EORE, AT R kR
Fif15E — 324K 67 (Scheme 31), Xt Pb> Al Zn? #iAG —
SE AL ZEI N, AL 2ERT R R B, 75 DMF ¥ bE
# Pb”%ﬂ o N, A 67 AL IR RIS KA

EFEE RIS,

0 g S—)-o00
oxalyl chloride ]

———— Fe

1
Fe
<= <=

B 31 AR 67 (E i
Scheme 31 Synthesis of ferrocenyl receptor 67

2018 4, 6 4R AU Sk TR RE(15) 4 i
2,2 e 2 A L 2,2 Ty B 2 R N A R T
P Ak kAL A 68 AT 69 (Scheme 32), Hir[iE
o 2 AomE R RS RCR ) AP TR O A, s
Y1 68 Xt AP [OEMARN B & s T Cr, MR HEN 2 A
NEIN T EALRE S ER N R 7T 58 1 e

=
O O |
N N N— SN
A AN 7
| | :. ¢ N
Pz ¥ N
Fe H | N
NH4OAc, 1,4-dioxane cé) _—
HOAc
15 — fo) 0
S S
\ ’ @ |
NH4OAc, 1,4-dioxane  Fe
HOAc

B 32 Rz ik 68 H1 69 I

Scheme 32 Synthesis of ferrocenyl receptors 68, 69

2018 4F, FhEROTLL Rk AR R A (33) 5
WEAT AW ROBE, % T AR T DL B U Cu? T A
He " f R Bk ek 44 70 A1 71 (Scheme 33). 7£2.
B, BEFE Cu” B HE TN, A R G A
N OEAL, IF HAER OGN T RAIE A6
A 71 0] LUERSRA] Cu® R He™ 1 A 52 Hoth 4 8 BH =5
THIFHR, BIONIZPRNE 15505 nlhsR 1 40 i
1 38 fi5.

2019 4F, BLEENEUTILL TR T RE(15) AR AA R
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Scheme 33  Synthesis of ferrocenyl receptors 70 and 71
K, &G, LB PG R T — i SR TR T
WEMEAL &) 72 (Scheme 34), H ] PLEFEMIR A LG
W AP, Cr R Fe'T. IR, X AP, Cr T
Fe’ 1 i ARG W BR 43 530 /2 7.456X10°°, 3.72X10 ¢,
1.35X10"° mol/L.

S

HS @—(
15 + ]@ solvent free e \N:© CHzCOCI
SOVem T L Fe >

H,N 180°C, 1h AlCly

S
Tt
HiC-C—
© 72
B 34 RERIE MK T2 I AR
Scheme 34 Synthesis of ferrocenyl receptor 72
2020 4F, Xu 25U B Rk (56) S EMAT )

SN T =M A I R BRBEER A2 4K 73 (Scheme
35), LELIEIKV - V=1 : )R EH h HAEg 1k
WU Cu*™. [FJ B R B A g ff, aT DA TR AR I
FKHRR ) Cu?, HANSZ Hofth 5% 4 M PR 25 1 1 T4

_/ !\IN
@N/

T CuSOs5H,0
sodium ascorbate |

73
B35 EEEZ A 73 A K

Scheme 35 Synthesis of ferrocenyl receptor 73
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