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Schiff bases offer a versatile and flexible series of ligands 
capable to bind with various metal ions to give complexes 
with suitable properties for theoretical and/or practical 
applications. Since Wilkinson published Schiff-base complexes 
in 1979,1 a lage number of polydentate Schiff-base compounds 
have been structurally characterized and extensively explored 
for the development of technetium and rhenium chemistry 
with radiopharmaceutical applications.2 Research has been 
focused on the chemistry of (O,N,S)-tetradendate, at first, 
and later tridentate or bidentate Schiff-base complexes of Re 
and Tc.

Schiff bases generated by condensing 2-aminophenol with 
salicylaldehyde could act as a model of multidentate ligands 
towards rhenium and technetium cores.3 Especially, 2- 
(salicylideneamino)benzenethiol (SNO, S-phsalH2) is not 
the stable form of this noncoordinated molecule, while 2-(2- 
hydroxyphenyl)phenol (ONO,。-phsalH?) is stable.4 At 
room temperature the S-phsalH2 Schiff base converts to 2- 
(2-hydroxyphenyl)benzenethiazoline (hbtH) by an intra­
molecular ring closing reaction, which also converts to 2-(2- 
hydroxyphenyl)benzenethiazole (hbt) by an oxidative 
photochemical aromatization reaction as illustrated in Figure 
1. Several oxometal complexes of S-phsalH2/hbtH/hbt have 
extensively been studied.4,5 In the case of 2-(2-pyridyl)- 
benzothiazoline, similar tautomerization of the ligand has 
been reported but only one tautomer exists in the solid 
state.4,5 However, attempt to isolate these Schiff base rhenium 
and technetium complexes with both of the tautomer S- 
phsalH2/hbtH/hbt ligands have been unsuccessful. Here, we 
demonstrate reactions of these [SNO] and [ONO] Schiff 

bases with Re(V) ions and interactions among the S- 
phsalH2/hbtH/hbt ring tautomers. The crystal structures of 
the Re(O)(S-phsal)(hbt) and ReCl2(O-phsal)(OPPh3) are 
described, respectively.

The [SNO] complex [ReO(〃3-S-phsal)(〃2-hbt) (1) and the 
[ONO] complex [ReCh(OPPh3)⑴3-Q-phsal)] (2) were 
obtained from reaction of [BzEt3N](ReOCl4) with S-phsalH2 

at room temperature and t-ReOCl3(PPh3)2 with O-phsalH2 

on heating, respectively.6 These complexes were characteriz­
ed by elemental analyses, spectroscopic methods and X-ray 
crystallography.7

The crystallographic analysis of 1 shows the presence of a 
neutral oxorhenium(V) complex in which the overall 
geometry around the central rhenium atom is best described 
as a distorted octahedron: the S, N and O atoms of the 
tridentate [SNO] ligand form in a mer-coordination, and the 
O and N atoms of the hbt ligand bind bidentately as depicted 
in Figure 2. The Re=O, Re-S, Re-O and Re-N bond lengths 
are in the ranges observed for analogous compounds. The 
Re-S(1) bond distance of 2.311(2) A is longer than those of 
Re-O(1) (2.075(6) A) and Re-N(1) (2.082(6) A) on the 
equitorial plane, and that of Re-O(2) (1.963(6) A) on the 
axial position, showing that the structural trans influence 
of the oxo group is not transmitted to oxygen atom. The 
most striking feature of the crystal structure of 1 is the 
bidentate binding of the hbt rather than the tridentate one 
of Hhbt. This is clealy seen from the formation of the 
thiazole: the difference of the distance between C(14) and 
N(2); 1.318(11) A vs. 1.333(9) A for C(1)-N(1) single 
bond of the S-phsal ligand. The C=N distances of hbt

Figure 1. Schematic diagram of tautomerization between 2(2-hydroxyphenyl)benzenethiol (S-phsalH?) and 2(2-hydroxyphenyl) 
benzenethiazoline (hbtH), and conversion to 2(2-hydroxyphenyl) benzenethiazole (hbt).
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Figure 2. ORTEP drawing of [ReO( ^3-S-phsal)(h2-hbt) (1). Selected bond lengths (A) and angles (o): Re(1)-O(1), 2.075(6); Re(1)-O(2), 
1.963(6); Re(1)-O(3), 1.677(6); Re(1)-N(1), 2.082(6); Re(1)-N(2), 2.160(7); Re(1)-S(1), 2.311(2); N(1)-C(1), 1.333(9); N(2)-C(14), 
1.318(11); N(1)-Re(1)-N(2), 166.7(3); O(1)-Re(1)-S(1), 170.56(17); O(2)-Re(1)-O(3), 166.8(2).

Figure 3. ORTEP drawing of [ReCl2(OPPh3 )(^3-O-phsal)] (2). Selected bond lengths (A) and angles (o): Re(1)-O(1), 1.957(3); Re⑴-O(2), 
1.987(3); Re(1)-O(3), 2.027(3); Re(1)-N(1), 2.063(4); Re(1)-Cl(1), 2.3362(11); Re(1)-Cl(2), 2.3542(10); N(1)-C(1), 1.281(6); N(1)-Re(1)- 
O(3), 166.7(3); O(1)-Re(1)-O(2), 172.54(13); Cl(1)-Re(1)-Cl(2), 177.69(4).

have been reported; 1.332(10) A for [TcOCls(hbt)]-.4b The 
average angle around C(14) is 120.0(4)。，that means sp2 
hybrid.

The X-ray structure of 2 is shown in Figure 3. The rhenium 
is six-coordinate in a distorted octahedral coordination 
sphere: the Cl2 fragment is in trans arrangement and the O3 

fragment is in a meridional coordination. The O and N 
atoms of the。-phsal ligand bind tridentately, and the 
distance between C(1) and N(1) of the ligand is 1.281(6) A, 
which means a C=N bond. The feature of this structure is 

based on the formation of triphenylphosphine oxide, and 
therefore the oxidation state of the rhenium is +4. In most of 
reactions of trichlorobis(triphenylphosphine)oxorhenium 
(V), the rhenium-oxygygen double bond is untouchable and 
remains. Limited studies have been available regarding 
rhenium(IV) complexes with triphenylphosphine oxide.8 
The nitrogen atom lies trans to OPPh3 oxygen, and the value 
of 2.063(4) A for the Re-N bond is found in the range 
2.030(5)-2.091(6) A for the other phosphine oxide Re 
complexes.8c This structural trans effect is not so strong 
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compared to that of Re(III)-PPh3 due to weak back-bonding 
ability of Re(IV) to OPPh3.
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