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Letters to the Editor 

The isotope effect of the solvent in the chemiluminescent oxidation 
of uranium(w) by the products of the interaction of XeO 3 

with H202 in aqueous sulfuric acid 

L. A. Khamidullina,* S. V. Lotnik, and V. P. Kazakov 

Institute of Organic Chemistry, Ufa Scientific Center of the Russian Academy of Sciences, 
71 prosp. Oktyabrya, 450054 Ufa, Russian Federation. 

Fax: +7 (347) 234 2914 

We showed previously I that  the oxidat ion of  ura-  
n ium(w)  by the products  of  the react ion between XeO 3 
and H20  2 in aqueous  H2SO 4 is accompanied  by chemi-  
luminescence  (CL).  This system may be used as a model  
for investigating pho to -  or radiolyt ic  reduct ion of  ura-  
n ium(v0 .  The t ime dependence  of  the  CL intensi ty is 
expressed by a curve having an induct ion period,  a 
c lear ly  def ined  m a x i m u m ,  and fur ther  rapid decay 
(Fig. 1, curve 1). The  character is t ic  features of  the 
kinetics of  the  C L  observed were explained in terms of  a 
radical  chain  mechan i sm involving autocatalysis  of  the 
interact ion between XeO 3 and H 2 0  2 in the presence of  
uranium(w) ,  whose react ions with XeO 3 and H20  2 serve, 
in turn,  as the  source o f - O H  radicals,  which part ic ipate  
in the chain growth. 

We found a kinet ic  isotope effect, which confirms 
the par t ic ipa t ion  of  hydrogen-conta in ing  species in this 
reaction.  As the  degree of  deutera t ion of  1 M H2SO 4 
increases, the t ime it takes for the max imum CL inten-  
sity to be achieved (tmax) increases nearly l inearly (see 
Fig. 1). tma x is 7 min in 1 M H2SO 4 and 38 min  in a 
solut ion conta in ing 86.7 % deuter ium. Thus, if we as- 
sume that  tma x character izes  the  rate of  the overall CL 
process,  the  kinet ic  isotope effect is as high as 5 even at 
part ial  (86.7 %) deutera t ion  of  the  solvent. 
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Fig. 1. The kinetics of chemiluminescence accompanying the 
interaction between U TM, XeO3, and H202 in 1M H2SO 4. The 
content of deuterium in the solution (%): 0 (1); 22 (2); 46 (3); 
87 (4); the dependence of the time required to achieve the 
maximum on curves 1--4 on the degree of deuteration of the 
solution (5) (T = 293 K, [U TM] = 2.5- 10-5; [XeO3] = 10-4; 
[H202] = 2.5.10 -4 M'). 
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Chelate synthesis of functionally substituted 2-trichloromethylpyridines 
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We are proposig new schemes for the synthesis of 
2-trichloromethylpyridines via chelate-type boron com- 
pounds. We found that the diphenylboron chelate (2) 
prepared from 4-amino-5,5,5-trichloro-3-penten-2-one 
(1) reacts with dimethylformamide dimethylacetal to 
give the condensation product, viz, complex (3). Boiling 
the latter in BuOH results in its cyclization to pyridine 
(4) (Scheme 1). 

Unexpectedly, it turned out that, when treated with 
Ph2BOMe , the C-acetyl derivative of enaminone 1, 
4-amino-  3-acetyl-5,5,5-trichloro- 3-penten- 2-one (5), 
behaves as a 13-diketone-type chelating ligand, rather 
than an enaminone-type ligand, and affords complex 

(6), according to the 1H and 13C N M R  spectra. The 
latter reacts with Me2NCH(OMe)2 at -20 ~ to yield 
the condensation product (7), which is smoothly 
converted to pyridine (8) when boiled in MeOH 
(Scheme 2). 

The structures of chelates 3, 6, and 7 and pyridines 4 
and 8 were confirmed by IH and t3C N M R  and IR 
spectroscopy and mass spectrometry. The elemental 
analysis data correspond to the calculated values. The 
4-pyridone ~ 4-hydroxypyridine equilibria for com- 
pounds 4 and 8 are shifted to hydroxypyridines, which is 
indicated by the signal at -110 ppm in the 170 N M R  
spectrum. 
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