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Synthesis and Crystal Structures of Methyl Trioxide Rhenium
Halogenated Schiff-Bases Complexes

WANG Chun-Ling ZHANG Yue-Cheng DING Chun-Pu ZHAO Ji-Quan™
(School of Chemical Engineering, Hebei University of Technology, Tianjin 300130, China)

Abstract: Two Schiff-bases were prepared by the condensation of 2-pyridinecarboxaldehyde with 4-fluoroaniline
and 4-chloroaniline respectively. The two Schiff-bases as ligands coordinated with methyltrioxorhenium(Vl) to afford
the corresponding complexes (1, 2) smoothly. The complexes were characterized by NMR, IR, MS, elemental
analysis and X-ray diffraction single crystal structure analysis. Crystal structure analysis showed that complex 1
belongs to triclinic, space group P1, a=0.783 65(16) nm, b=0.844 97(17) nm, ¢=1.004 2(2) nm, B8=76.62(3)°, V=
0.6350(2) nm®, M,=449.45, Z=2, D.=2.351 g-cm=, F(000)=424 and final R,=0.022 8,wR,=0.058 6, and complex
2 belongs to monoclinic, space group P2/n, a=0.953 60(8) nm, 5=1.410 70(17) nm, ¢=1.070 90(10) nm, 8=
108.188(6)°, V=1.368 6(2) nm*, M,=465.90, Z=4, D,=2.261 g-cm™~, F(000)=880, and final R,=0.031 5, wR,=0.061 5.
It was also showed that both complex 1 and 2 had distorted octahedral geometry. CCDC: 797928, 1; 797929, 2.
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Scheme 1 Synthesis of Schiff-base

SI. kB AR 772 87% ,m.p. 50~51.5 °C;'H
NMR (d-DMSO , ppm) : 7.26~7.30 (m,2H,PhH),7.42~
7.45(m,2H,PhH),7.53~7.56 (m,1H,PyH),7.95~7.99
(m,1H,PyH),8.14~8.16 (d,J=8.0 Hz, 1H,PyH),8.61
(s,1H,HC=N),8.72~8.74 (d,J=4.8 Hz,1H,PyH), IR
(KBr,em™):1627,1582,

S2. kB A A 772 80% ,m.p. 65~65.6 °C;'H
NMR (de-DMSO, ppm):7.37~7.40(m,2H ,PhH),7.49 ~
7.52(t,2H,PhH),7.54~7.57(m, 1H,PyH),7.95~7.99(t,

1H,PyH),8.15~8.17 (d,/=8.0 Hz,1H,PyH),8.60 s,
1H,HC =N),8.73 ~8.74 (d,J=4.8 Hz,1H,PyH), IR
(KBr,em™):1625,1587,
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BCA W 1. 52 B A K 77 2 80% ;m.p. 101 C
(43 f#); 'H NMR (de-DMSO , ppm): 1.89(s,3H, ReCHs),
7.26~7.30(m,2H,PhH),7.42~7.45(m ,2H,PhH),7.53~
7.56 (m,1H,PyH),7.95~7.99 (m,1H,PyH),8.14 ~8.16
(d,1H,PyH),8.61 (s,1H,HC=N),8.72~8.74 (m,1H,
PyH);IR (KBr,cm™):1623,1594,944,908 ; MS(ESI):
m/z 201.1[M*-MTO]; B. 5% C3H,FN,05Re JCE 53 H7
4R (TN AR, %).C 34.92 (34.74);H 2.68
(2.69);N 6.24(6.23),

BeA5 W 2. 50 B A AR 77 3 80% ;m.p. 112 C
(43 f#);'H NMR (dg-DMSO, ppm): 1.89(s,3H,ReCHs),
7.37~7.40(m,2H,PhH),7.48~7.52(m ,2H, PhH),7.54~
7.57(m,1H,PyH),7.95~8.00 (m,1H,PyH),8.15~8.17
(m,1H,PyH),8.61 (s,1H,HC=N),8.72~8.73 (m,1H,
PyH);IR (KBr,em™):1628,1592,945,915;MS(ESI):
m/z 217.0[M*-MTO]; Bt &4 C,;H,.CIN,OsRe JC K 77
Hrés R ({3 & 5 WA THEAE %) . C 33.34(33.51);H,2.84
(2.60);N 6.07(6.01),
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Table 1 Crystallographic data for the complexes

Complex

Empirical formula

Formula weight

Temperature / K

Wavelength / nm

Crystal system

Space group

a/ nm

b / nm

¢/ nm

B/

V / nm®

A

D,/ (g-en)

Size / mm

Limiting indices

Absorption coefficient / mm™
F(000)

0 range for data collection / (°)
Reflections collected
Independent reflections (R;,)
Reflections observed (I>207(1))
Data / restraints / parameters
Goodness-of-fit (GOF)

Final R indices (I>20(1))

R indices (all data)

Largest diff. peak hole / (e -nm™)

1 2
Ci3HpFN,OsRe C3HpCIN,OsRe
449.45 465.90
113(2) 113(2)

0.071 073 0.071 073
Triclinic Monoclinic
Il P2i/n

0.783 65(16) 0.953 60(8)
0.844 97(17) 1.410 70(17)
1.004 2(2) 1.070 90(10)
76.62(3) 108.188(6)
0.635 0(2) 1.368 6(2)

2 4

2.351 2.261

0.18%0.16x0.10
—9<h<9, —10<k<6, —11<i<11

0.22x0.20x0.18

—16<h<16, -24<k<21, -17<I<18

0.958 9 0.908 1

424 880
2.46~25.02 2.47~37.68

4 444 27 223

2201 (0.028 5) 7 030 (0.063 2)
2 066 5462
2201/3/193 7030/0/182
1.073 1.009

R=0.022 8, wR,=0.058 6
R=0.023 8, wR,=0.058 8
1 083 and -1 222

R=0.031 5, wR,=0.061 5
R=0.045 6, wR,=0.071 9
1 875 and -2 750
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T =R &R, 2 EBE Pl,a=0.783 65(16) nm,b=
0.844 97(17) nm,c=1.004 2(2) nm,3=76.62(3)° ,V =
0.6350(2) nm* M,=449.45.7=2,D,=2.351 g-cm™,F(000)
=424 | e 24 B I F R1=0.022 8 ,wR,=0.058 6,
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Fig.1 Molecular structure of the complex 1 (with thermal

ellipsoids at 30% probability)
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Fig.2  Molecular structure of the complex 2 (with thermal

ellipsoids at 30% probability)

C13 .01 43 5153 A5 AE ML BE PR P | C13-Rel-N2.,
C13-Rel-N1, O1-Rel-N2 il O1-Rel-N1 2 53l h
75.05°.75.26° . 78.46° I 81.08°, 1l UL C13-Rel 01-
Rel $5MLBEARIFAIEH, Hit 5 KZE8 MTO 3
g/ RS (TR RS /I B SN OIS I S =)
JiF DA R REAR 9 2 AR T 5 Re 2[R9 A B 00
SOPANTIEZN R

BLE9 2 Mik)E THRANG R, ZSHHBE P2/n,a=
0.953 60(8) nm,b=1.41070(17) nm,c=1.07090(10) nm,
B=108.188 (6)° ,V =1.368 6(2) nm*,M,=465.90,Z=4,

D,=2.261 g-cm™,F(000)=880, i Z fi % H T R,=
0.0315,wR,=0.0615,
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Table 2 Selected bond lengths (nm) and angles (°) for the complex 1 and 2

1 2 1 2
Rel-01 0.176 0(3) 0.176 7(2) Rel-N1 0.228 7(4) 0.226 2(3)
Rel-02 0.171 4(4) 0.172 2(2) Rel-N2 0.233 9(4) 0.231 0(2)
Rel-03 0.170 5(3) 0.172 1(2) Rel-C13 0.220 4(5) 0.221 1(3)
N2-C6 0.127 1(7) 0.128 6(4) N2-C7 0.143 6(6) 0.143 8(4)
€5-C6 0.146 1(7) 0.146 2(4) C5-N1 0.136 9(6) 0.135 3(4)
03-Rel-02 105.59(17) 106.43(11) 03-Rel-C13 93.21(18) 92.59(11)
03-Rel-01 106.10(16) 106.40(10) 02-Rel-C13 91.8(2) 89.78(11)
02-Rel-01 105.58(17) 106.23(10) 01-Rel-C13 148.99(18) 149.99(11)
03-Rel-N2 158.28(16) 156.95(10) 03-Rel-N1 88.65(16) 87.18(10)
02-Rel-N2 93.19(15) 92.98(10) 02-Rel-N1 161.44(15) 160.76(10)
01-Rel-N2 78.46(14) 79.06(9) 01-Rel-N1 81.08(16) 82.02(9)
C13-Rel-N2 75.05(16) 74.82(10) C5-N1-Rel 117.5(3) 118.02)
C13-Rel-N1 75.26(18) 75.81(10) N1-C5-C4 122.4(5) 122.4(3)
C6-N2-Rel 116.13) 116.55(19) N2-C6-CS 120.6(4) 119.103)
C1-N1-Rel 124.6(3) 123.28(19) N1-C5-C6 114.6(4) 114.9(3)
N1-Rel-N2 70.86(14) 71.19(9) CI-N1-C5 117.9(4) 118.7(3)
C6-N2-C7 119.4(4) 120.0(2) €4-C5-C6 123.0(4) 122.5(3)
€9-C10-F/Cl 118.7(5) 118.4(2) N2-C6-H6 119.7 120.4
€5-C6-H6 119.7 120.4 N2-C7-C8 120.6(5) 119.2(3)
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