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Scheme 1 Coordination modes of tetrazole-1-acetic acid
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Table 1 Complexes based on tetrazole-1-acetic acid and main metal ions

Number Polymer Coordination mode Structural feature Ref
1 [Pb(tza),],? f 3D net [2,56]
2 [Pb(tza) (us-CD) ], i 3D net (5]
3 [Pb(tza) (u;-OH) (u;3-Cl) (us-Cl) ], i 3D pillar-layer net [5]
4 { [Bi(tza) (C,0,) (H,0)]-H,0}, i 3D pillar-layer structure [2]

* .(Dtza = Tetrazole-1-acetic.
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Table 2 Complexes based on tetrazole-1-acetic acid and transition metal ions

Number Polymer Coordination mode Structural feature Ref
5 [Mn(tza),]? e X-like 3D top net [7]
6 { [Mn(tza), (Htza), ] -2H,01}, a,b 3D supramolecular structure [8]
7 [ Mn(1-tza), (phen), ] -H,0? a 2D supramolecular structure [9]
8 [Fe;0(tza) 4 (H,0) 5 ]NO; j 0D structure [2]
9 [Co(tza), ] e X-like 3D top net [7]
10 [Co(tza), ], c 3D top net [10]
11 {[ Co(tza) (2,2"-bipy) (H,0) ](ClO,) | ,® e 2D net [3]
12 CigH,4CoN,, 0, a,b [11]
13 [Ni(l-tza), ], k 3D top net [12]
14 [Ni(1-tza) (2,2"-bipy) (H,0),],X, -2nH,0 d 1D chain (12]

(X =0.78Br +0.22Cl)
15 [Cu(tza), ], a,b 3D supramolecular structure [13]
16 { [ Cuy (tza)4(4,4'-bipy), (H,0) ] (ClO,) (H,0) ‘r"® a,c 2D layered structure [14]
17 { [ Cu, (4,4"-bipy), (C,0,) (H,0),1(Cl0,), |, j 3D structure [14]

Continued on next page
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continued from previous page

Number Polymer Coordination mode Structural feature Ref
18 [ Cu(tza), ] -2DMF® m 2D layer net [15]
19 [ Cu,(1-tza), ]Br-H;0-1/3H,0 d,n 2D neutral Kagomé top net [16]
20 [Cu,(1-tza), |BF,+H;0-H,0 d 3D Ivt-type top framework [16]
21 [ Cu(u,-Cl) (1-tza) (1-Htza) (H,0) ] -0.5H,0 b,d 1D chain [16]
22 [ CuCl(u,-Cl) (1-Htza), (H,0) ] -H,0 b 1D Z-like chain [16]
23 [ CuCl, (1-Htza), JH,0 b 0D structure [16]
24 Cu(TZA) (DNBA)© b,e 2D supramolecular net [17]
25 { [ Cu(tza), (Htza), ] -2H,0}, b,c 2D supramolecular net [1,3]
26 [Cu(tza), ], d 2D net [1,3,18]
27 { [ Cu(tza) (phen) J(C10,) |, e 1D Z-like chain 3]
28 [ Cu(tza) (phen),-( CF;S04),+0.5H,0 j 3D supramolecular structure [4]
29 [Cu(tza), ], a,d 2D net [19]
30 {[ Cuy (1za) , (CH; CO0) 5 (u3-OH) , (H,0), ] -2H, 01, d.i 2D net (1]
31 [ Cuy(tza) ¢ (us3-OH),-4H,0], c,d,e 3D supramolecular structure [1]
32 {[ Cu(TZA) (PNA) ] -H,01,? b 1D chain [20]
33 a-[Zn(tza), | e Double- X 3D top net [7]
34 B-[Zn(tza), ] e X-like 3D top net [7]
35 Zn(1-tza), ( phen) a,c 1D chain [21]
36 [Zn(1-tza) (2,2"-bipy) (H,0) ] -NO, e 2D net [21]
37 [Zn(1-tza) (2,2'-bipy) (H,0) ] -ClO, e 2D net [21]
38 [Zn, (tza);(u;-OH) (H,0) -2H,0], c,e,h 2D net [3]
39 [Zn(1-tza) (Cl) (H,0) ] d 2D supramolecular chiral layer [22]
40 {[Zn(tza), (H,0) ]-H,0}, a,b 3D supramolecular structure [8]
41 [Ag(tza) ], d 3D framework [13]
42?2 [Ag(1-tza) (phen) ], d 1D chain [23]
43 [Cd(tza), ] e X-like 3D top net [7]
44 [Cd(1-tza) (phen) (NO;) ] 1 2D achiral supramolecular layer [22]
45 [Cd(tza), ], a,b 3D supramolecular structure [8]
46 [Cd(tza), ], e 3D net [3]
47 {[Cd(tza) (2,2'-bipy) (H,0) J(ClO,) |, e 2D net [3]
48 [Cd(1-tza),(2,2'-bipy) ]., d,f,k 2D net [23]

* :(Diza = Tetrazole-1-acetic, @ phen = 1, 10-phenanthroline, 3)2,2’-bipy =2,2’-bipyridine, @4 ,4'-bipy = 4,4'-bipyridine, GDMF =
N, N'-diethylformamide, ®DNBA =3 ,5-dinitrobenzoic, (DPNA = p-nitrobenzoic.

2.3 NEK-1-ZBRERLEEETHAANESY

FURIT, PR ME-1-CBR 55 4 R B DU AR 21 12 M (AR 3) , S G Jm B A L, 6
GIER BT RARAEAE(— B0 8 ~10) FIRUZSEH (BRECH ) 49 F1 51 2 AR LISE) o PURmE-1-2
PR LB S B T SR A R 3 W A - 1) JCA B EC MR I, BRIEC & 4 53 J2 3D #7745 M 4t
BC G 49 ~ 52 ¥ 1D HRIREEH . BEa9) 53 A PN Sm( D) WBECAAGRL, i1 Sm( I 1 Y EC A
TS5 ) 49 ~ 52 F LSS AR, B L SR B Tl 5ok A JB BRI PR T g B
AR 6 A O JEFHF1 2 ANIK TR, BeZIE BOBUIE DU 7 AR HE 4544 o (R, B &9 53 il fE ek
OET Sm(D 2, FEARLL a c PIREARBCAL . B3 a Bl REER —4> 0 75 Sm( 1) 2 HikEihL,
c JEIE I RIER) 2 A4~ O J57 LR WA XA BF i 1 TE 305 Sm ()2 BEA, e 298 U 7 OB 4514 i
FY1 53 H Sm( M) 1 A4 1D G851 Sm(I1)2 f) 2D Wi SR 5 3D ML 714544 52) Bl 4 49 ~
53 B RGEIEATE (BRICE Y S0 JEAEH AR MF T4 AT 2, AR UK I 80 “C A T A
D) 1320008 PSR, BCA 1) 50 73 2 B2 BUR AR BC & 8, L E R AR BRI S8, 3) A
2,2"-bipyridine fFBIRCHR (M 14 54 ~60) ,2,2"-bipyridine & 47 ML BEFF A] L5380 13 1-tza ™ HE AN FL%E 2
(8 R AR L 1D BRARES M . BB 54 ~ 58 322 JUBCAL i BoA S8 DU J7 RO AE S5, 8 T
BURHR R P21/ BZSIAIRE, ARG W) 58 ), 1-tza ™ FLHCRIR ¢ k PIRIE A AL T [ Dy, (u-0), (u-
CO0), JHIT, Fe 4 1-tza” B 5 hol Dy (ID) BE A, 2 5 48 i) — R o meom HEFRY



5510 1] R  PURMR-1- 2R S AT A < TR A S & W I S S 2 1103

2,2"-bipy L BEFA AR TLAE HIE B 1D BEIRESH ; BE5 90 59 i T CU S| AR EUSECS ) 58 LAy
FUATR] (FE e— L A I —HHARZE R s BEA 4 60 Ab T HRhdh R C2/c YZSE, YD (D) 15 4 4%
Mk O JE —~1r, 5 2 > NOy 1y O 12,2 -bipy ) 2 4~ N JE RT3 —A 1T, S AR Jl— L iy DY 7 e
HE, 1-tza ™ BRI ¢ JESBLAAL K 1 [ Yb, (u-CO0) , 1 HIT, BRI 1 3D 8531451 o

®3 CHREMNETHEW-1-ZBREFRLIEREETHRHNESY

Table 3 Complexes based on tetrazole-1-acetic acid and rare earth metal ions

Number Polymer Coordination mode Structural feature Ref
49 [La(tza);(H,0),-2H,0],7 c,g 1D chain [3]
50 [Ce(tza);(CH;0H) (H,0) ], a,j 2D net [24]
51 [Pr(tza);(H,0),2H,0], c,g 1Dchain [3]
52 [Nd(tza);(H,0),-1.5H,0], c,g 1D chain [3]
53 [Sm, (tza)¢ (H,0)5-H,0], c,g 2D net [3]
54 [Sm, (1-tza) , (NO; ), (2,2"-bipy), 1@ c,k 1D chain [25]
55 [Eu, (1-1za) , (NO; ), (2,2-bipy), ] e,k 1D chain [25]
56 [Gd, (1-tza), (NO;),(2,2"-bipy), ] c,k 1D chain [25]
57 [Th, (1-tza), (NO;s ), (2,2"-bipy), ] ¢,k 1D chain [25]
58 [ Dy, (1-tza), (NO; ), (2,2"-bipy), ] e,k 1D chain [25]
59 [ Dy, (1-tza) ,Cl, (2,2"-bipy), ] e,k ID chain [25]
60 [ Yb, (1-tza) ,(NO;),(2,2"-bipy), ] c 3D supramolecular structure [25]

* :(Dtza = Tetrazole-1-acetic; 22 ,2’-bipy =2 ,2'-bipyridine.
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Table 4 Complexes based on tetrazole-1-acetic acid and two metals ions

Number Polymer Coordination mode Structural feature Ref
61 CuGd(tza), (H,0)5Cl (1-Gd)© ¢ 3Dcubic net [26]
62 CuNd(tza), (H,0)5CI(1-Nd) c 3Dcubic net [26]

{ Cu, (OH), |, { Cuyp Gdg (u3-OH) 5, (C1)1/2(NO5 )
63 [ 2 )2ts 12046 (M3 )2 312 ce 3Deubic net [26]

(tza) 1, (H,0) 5 ] (NO;)4-8H,0(2-Gd)

64 [%Cuz(OH)2}21Culszé(MrOH)m(Cl)1/2(N03)1/2 . 3Decubic net [26]
(tza) 1, (H,0) 141 1(NO3 )4 -8H,0(2-Nd) o cubie ne

* .(Dtza = Tetrazole-1-acetic.
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Table 5 Complexes based on tetrazole-1-acetic acid derivatives
Number Polymer Coordination mode Structural feature Ref

65 [ Mg(atza), (H,0),]% a 3D supramolecular structure [27]
66 [Ca(atza), (H,0),] a 3D supramolecular structure [27]
67 [Mn(atza), (H,0),], d,g 1D ribbon-type chain [28]
68 [ Mn(atza) (2,2'-bipy) (H,0) ], -nC10,® f 2D layer structure [28]
69 [Zn(atza), (4,4'-bipy)y s *H,0]® d 2D layer structure [29]
70 [Zn(atza), (H,0),] a 3D net [30]
71 [Sr(atza), (H,0)4]-2H,0 a,g 3D supramolecular structure [27]
72 [ Pr(atza), (CH;OH) (H,0)Cl] e,f 3D supramolecular structure [31]
73 [ Nd(atza), (CH;0H) (H,0)Cl] e,f 3D supramolecular structure [31]
74 [Sm(atza), (CH;OH) (H,0)Cl] e,f 3D supramolecular structure [31]
75 [Eu(atza), (H,0), ]Cl f,g 3D net [31]
76 [Gd(atza), (H,0),]Cl f,g 3D net [31]
77 [Th(atza), (H,0),]Cl e 3D net [31]
78 [Mg(H,0)¢ ] -2pymtza-H, 0® i 3D supramolecular structure [32]
79 [ Cu(pymtza), ] -2H,0 h 3D net [15]
80 [ Sr(pymtza,, (H,0), ] -4H,0 j 2D net [32]
81 [ Ba(pymtza), (H,0),]-H,0 h 3D net [32]

* ;(Datza = 5-aminotetrazole-1-acetic; 22 ,2’-bipy =2 ,2'-bipyridine, @4 ,4’-bipy =4 ,4'-bipyridine, @pymtza = 5-( 2-pyrimidyl ) tetrazole-

1 -acetic.
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Advances on Tetrazole-1-acetic Acid-Based
Metal Coordination Polymers

XIE Fei, WEI Zhixian "
(College of Science ,North University of China , Taiyuan 030051, China)

Abstract Tetrazole-1-acetic acids ( Hiza) as a class of organic ligands with good coordination abilities and
various coordination fashions have gained rapid and extensive studies in coordination chemistry. This article
reviewed the research advances on the synthesis and structure characterization of tetrazole-1-acetic acid
coordinated metal complexes, and discussed the fluorescent, magnetic, and catalytic applications of tetrazole-
1-acetic acid-based coordination polymers. Finally, research prospects of coordination polymers based on
tetrazole-1-acetic acid derivatives were discussed.
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