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Abstract 

The reaction of Cu(OAc), and thiamine hydro- 
bromide in water produced Cu(thiamine)Br,. The_ 
compound crystallizes in the triclinic space group Pl 
with a= 9.383(2), b = 15.061(3), c = 6.241(2) A, 
Q= 103.43(2), fl= 85.25(3), y = 106.87(l)‘, Z= 2, 
D talc = 1.977 g cmp3 and R = 0.046 for the 199 
variables and the 1666 data. The complex forms a 
discrete Cu(thiamine)Br* structure in which the two 
Br atoms and the N(1’) atom of the pyrimidine ring 
are bonded to the trigonal-planar Cu(1) atom. The 
thiamine ligand is in the usual F conformation with 
torsion angles GT = -12(l)’ and &,= 82(1)O. An 
anion bridge between the thiazolium and the pyrimi- 
dine moieties of the same molecule through a C(2)-- 
H* * *Br hydrogen bonding and a pyrimidine. * *Br 
electrostatic contact is a factor that affects the F 
conformation. 

Introduction 

Thiamine-metal ion interactions have received 
considerable attention because thiamine pyrophos- 
phate (as a coenzyme)-containing enzymes also 
require a divalent metal ion, Mg’+, for their functions 
[l], where Mg2+ IS suggested to be involved in the 
formation of the enzyme-coenzyme complex [2,3]. 
To our knowledge, there have been reported fourteen 
crystal structures of thiamine, its monophosphate, 
or its pyrophosphate involving metal ions [4-61, 
the majority of which are salt type [4], i.e. no 
direct bonding between them; only Cd(thiamine)C13 
[Sal, Cu(thiamine)C12 [5b], Rh2(acetato&,(thiamine 
monophosphate) [5c], Zn(thiamine)C13 [5d] and 
Pt(thiamine)C13 [4g] show metal binding to the 
pyrimidine moiety through the N(l’) site and Cu- 
(thiamine pyrophosphate)( l,lO-phenanthroline)(H20) 
[6] solely to the pyrophosphate group. 
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We report here the crystal structure of Cu(thia- 
mine)Br2, which provides an additional example 
showing metal bonding to N(l’). The significance 
of an anion bridge between the thiazolium ring and 
the pyrimidine moiety of the same molecule through 
C(2)-H..*Br hydrogen bonding and an electrostatic 
Br***pyrimidine ring interaction is emphasized, as a 
factor affecting the conformation of thiamine. The 
complex is isostructural to Cu(thiamine)C12 [5b]. 

Experimental 

Preparation of Cu(thiamine)Br2 
(Hthiamine)Br2 (4 mmol) and Cu(CH3CO2)2* 

H20 (2 mmol) were dissolved in a minimum quantity 
of water to give a light blue solution. It gradually 
turned light orange on standing at room temperature. 
Dark yellow plates formed after four days. Anal. 
Calc. for C12H17Br2CuN40S: C, 29.49; H, 3.51; N, 
11.46; Cu, 13.06. Found: C, 30.14; H, 3.42; N, 
11.49; Cu, 12.67%. 

X-ray Structure Determination 

Details of crystal data and data collection to- 
gether with refinement are summarized in Table 1. 
Intensities were corrected for Lorentz and polariza- 
tion effects as well as for absorption. The positions 
of the copper and the two bromine atoms were 
determined in a Patterson map and those of all the 
other non-hydrogen atoms were located in a sub- 
sequent Fourier map, involving the C(5p) atom that 
is disordered into two positions with occupancy 
factors of 0.65 for C(5fl) and 0.35 for C(5@‘, the 
values of occupancy factors being estimated on the 
basis of the values of electron densities. The structure 
was refined by the block-diagonal least-squares 
method, minimizing the function Zw(F, - IF&‘. 
Thermal parameters of all the non-hydrogen atoms 
including the disordering atoms (C(513) and C(5/3)‘) 
were refined anisotropically while the positions of 
hydrogen atoms located from difference Fourier 
maps and their isotropic thermal parameters were 
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This is, to our knowledge, the sixth thiamine- 
metal complex that involves metal bonding to the 
pyrimidine base of thiamine, N(l’) being the common 
binding site, in accordance with Schellenberger’s 
suggestion [2] from enzyme studies. However, they 
are all anionic polyhalogenometal complexes, except 
a rhodium(I1) complex [SC], among which Cd- 
(thiamine)& [5a] and Zn(thiamine)Cls [5d] and 
Cu(thiamine)Cls [5b] and Cu(thiamine)Brs are iso- 
structural to each other, respectively, as expected 
from the similar chemical nature between Cd(H) 
and Zn(I1) and between Cl- and Br-. Therefore, 
it will be useful to further examine the metal- 
N( 1’) bonding for other metal ion systems, especially 
for a cationic [Mg(Hz0)6]2+, in the future. 

Supplementary Material 

Listings of the thermal parameters for the non- 
hydrogen atoms, hydrogen atom coordinates, bond 
distances and angles involving hydrogen atoms, and 
of observed and calculated structure factors are 
available from the authors on request. 
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