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Crystal Structure of An Ion Coordination Compound with Tetrazolyl
Ligand Through In-situ Reaction under Mild Condition
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Abstract: Using the Demko-Sharpless’ method, a very effective method for tetrazole compound, a ion(Il) complex has
been synthesized and structurally characterized, which was obtained under open system and mild condition by in-situ
ligand reaction. The complex [Fe(2-PTZ),(H,0),] (1) crystallized in monoclinic, space group P2,/c with ¢=0.810 4(2)
nm, b=1.288 0(3) nm, ¢=0.733 13(18) nm, 8=95.974(5) °, V=0.761 1(3) nm*, Z=2, and formed a 3D supramolecular
networks through intermolecular hydrogen bond and off-set face-to-face -7 stacking. CCDC: 734879.
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Scheme 1 Demko-Sharpless[3+2] Reaction Mechanism
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Table 1 Crystal data and structure refinements for complex 1

Empirical formula CpHpFeN, 0,
Crystal size / mm 0.28 x 0.24 x 0.20
Crystal system Monoclinic
Space group P2//c

a/ nm 0.810 4(2)
b/ nm 1.288 0(3)
¢/ nm 0.733 13(18)
B/(° 95.974(5)

V / nm? 0.7611(3)

A 2

6 range / (°) 2.53~25.99
Temperature / K 293(2)
Radiation (Mo Ka), A / nm 0.071 073

p/ mm™

D,/ (g-em)

F(000)

Index ranges (h, k, 1)
Measured reflections
Observed reflections [/>207(])]
Data / restraints / parameters
Goodness-of-fit on F

Ry, wR, [1520(1)]

Ry, wR; (all data)

Large diff. peak / (e-nm™)
Large diff. hole / (e*nm™)

1.024
1.676

392

~9/9, —10/15, -8/9
1451

1 161 (R,=0.030 3)
1451/0/117
1.077

0.050 3, 0.122 8
0.0638, 0.1317
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Fig.1 Molecular structure of 1, hydrogen atoms omitted

for clarity
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Table 2 Selected bond lengths (nm) and bond angles (°) for compound 1

Fe(1)-0(1W) 0.213 6(3) N(5)-C(6)
Fe(1)-N(2) 0.214 1(3) N(G3)-N@)
Fe(1)-N(1) 0.220 4(3) N(@)-N(5)

O(1W)#1-Fe(1)-0(1W) 180 O(1W)-Fe(1)-N(2)

O(1W)#1-Fe(1)-N(2) 89.58(9) O(1W)-Fe(1)-N(1)

0.132 0(4) N(2)-C(6) 0.133 2(4)
0.130 9(4)
0.135 0(4)
90.42(9) N(2)-Fe(1)-N2)#1 180
89.88(9) N(2)-Fe(1)-N(1) 76.58(9)

Symmetry transformations used to generate equivalent atoms: #1: —x+1, —y+1, —z.
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Fig.2 (a) View the layer of 1 along be plane(dashed is the hydrogen bonds); (b) Chair fashion hydrogen bond synthon;

(c) Packing of 1 along ac plane (dot is the off-set 7-7 stacking and dashed is the C=H---O hydrogen bond)
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Table 3 Hydrogen bond lengths and angles for compound 1

D-H-A d(D-H) / nm d(H--A) / nm d(D-+-A) / nm £ (DHA) / ()
O1W-HIWB--- N4 0.085 0 0.196 9(8) 0.281 5(3) 1738
O1W-HIWA---N5 0.085 0 0.190 8(9) 0.275 6(4) 1759
C2-H2---01W" 0.096 0 0.252 00 0.336 0(4) 146.7

Symmetry transformations used to generate equivalent atoms: ' x, —y+3/2, z+1/2; ¥ —x+1, y=1/2, —z+1/2; " x-1, v, z.

2.3 E&H PXRD

BLEY 1 %R K PXRD Bl WLE 3, ME
HOR] DL SR R Y S A S 0 Y 7 B el
v i7f T JIT A5 285 R RS0 (Fh 0 2 B e 2 4 Mercury
L4172 i g Wy A A5 AR 4 | R L8 B g 22
B, REA Y 1 EEAH
2.4 B 2-PTZ HIREX

BRCAY | MR EEAN S | B F 50 mL JE/K B

B b R P | G208 A G 0 R A (NHL),S , 4k 22
PEFE 3 h DL b ib i FeS UUVE , fEBEFE N TEIE TR
HE A T HCL AR, 30 min Jo i 8 i T F B
), AR IR B O AR DL B 2RI OK 2 RIS B
AR, BREIRE OB R, R IIRERE i
DMSO0,300 MHz)>4 'H NMR 6:7.14(m, 1H),7.30(d,
1H),7.51(m, 1H),8.35(d, 1H), 53 7 % [ Atk BE 4 | 1y
a,B,y 56 & ;14.3(s, IH)XF I PO A M L&, 5 Hd



1198 oL Mmoo i 425 %
[13]Wickramasinghe W A, Bird P H, Jamieson M A, et al. J
) Chem. Soc. Chem. Commun., 1979:798~800
—— (b) Experimental
[14]Dandrini D, Gandolfi M T, Moggi L, et al. J Am. Chem.
Soc., 1978,100:1463~1468
S
[15]Constable E C. Polyhedron, 1983,2:551~572
[16]Zhang X M, Tong M L, Chen X M. Angew. Chem. Int. Ed.,
2002,41:1029~1031
(a) Sirmulated [17]Zhang X M, Tong M L, Gong M L, et al. Chem. Eur. J.,
2002,8:3187~3194

—J

10 20

3I0 40 50
20/(°)
3 MAEY 1 ERBR X ST gE
Fig.3 Simulated (a) and experimental (b) PXRD patterns
of 1

PRI SE R ARV, R WIRIR B Ry R IR 2-PTZ.,
SE K

[1] Evans O R, Lin W B. Acc. Chem. Rev., 2002,35:511~522

[2] Lu J Y. Coord. Chem. Rev., 2003,246:327~347

[3] Xiong R G, Xue X, Zhao H, et al. Angew. Chem. Int. Ed.,
2002,41:3800~3803

[4] Tto M, Kawano H, Takeuchi T, et al. Chem. Leit., 2000:372~
373

[5] Kryatov S V, Nazarenko A Y, Smith M B, et al. Chem.
Commun., 2001:1174~1175

[6] KukuShkin V'Y, Pombeiro A J L. Chem. Rev., 2002,102:1771
~1802

[7] Tao J, Zhang Y, Tong M L, et al. Chem. Commun., 2002:
1342~1343

[8] Gillard R D. Coord. Chem. Rev., 1975,16:67~94

[9] Henry M S, Hoffman M Z. J. Am. Chem. Soc., 1977,99:5201
~5203

[10]Gameiro A, Gillard R D, Bakhsh M R, et al. Chem. Commun.,
1996:2245~2246

[11]Serpone N, Ponterini G M, Jamieson M A. Coord. Chem. Rev.,
1983,50:209~302

[12]Farver O, Monsted O, Nord G. J. Am. Chem. Soc., 1979,
101:6118~6120

[18]Zhang X M, Hou J J, Wu H S. Ddlton Trans., 2004:3437 ~
3439

[19]Cheng J K, Yao Y G, Zhang J, et al. J. Am. Chem. Soc.,
2004,126:7796~7797

[20]Liu C M, Gao S, Kou H Z. Chem. Commun., 2001:1670~1671

[21]Wang R H, Hong M C, Luo J H, et al. Chem. Commun.,
2003:1018~1019

[22]Chen X M, Tong M L. Acc. Chem. Rev., 2007,40:162~170

[23]Zhang X M. Coord. Chem. Rev., 2005,249:1201~1219

[24]Constable E C. Metals and Ligand Reactivity, VCH, Wein-
heim, 1996.

[25]Burgess J, Hubbard C D. Adv. Inorg. Chem., 2003,54:71 ~
155

[26]Hu S, Chen J S, Tong M L, et al. Angew. Chem. Ini. Ed.,
2005,44:5471~5475

[27]Zheng Y Z, Tong M L, Chen X M. New J. Chem., 2004,28:
1412~1415

[28]Demko Z P, Sharpless K B. J. Org. Chem., 2001,66:7945 ~
7950

[29]Demko Z P, Sharpless K B. Org. Lett., 2001,3:4091~4094

[30]Demko Z P, Sharpless K B. Org. Lett., 2002,4:2525~2527

[31]Demko Z P, Sharpless K B. Angew. Chem. Int. Ed., 2002,
41:2110~2113

[32]Xiong R G, You X Z, Abrahams B F, et al. Angew. Chem.
Int. Ed., 2001,40:4422~4425

[33]Chen Z F, Xiong R G, Zhang J, et al. Inorg. Chem., 2001,40
(16):4075~4077

[34]LI Ru-Yin(Z4 41 14), GAO Song(i  #8). Chinese J. Inorg.
Chem.(Wuji Huaxue Xuebao), 2008,24:1229~1236

[3SISHELXTL 6.10, Bruker Analytical Instrumentation, Madison,
Wisconsin, USA, 2000.



