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Ab&rnct--The autoxidation product of 1,3,5,6,?-pcn~thyf-5,6,7,&tetrahydrolumazine has been studied by X-ray 
analysis. The final R-index is 5.0% using 1969 non-zero reflexions. The compound was identified as a new 
spirohydantoin. In the oxopiperazine ring the oxygen is double bonded to the ring C atom; there is no Me group 
bonded to the adjacent N atom. 

INI'RODUCTION SlXUcIuR& DEWIMNATION 

In Scheme I the autoxidation of 1,3,5,6,7 - pentamethyl - The structure was solved using direct methods. The 
5,6,7,8 - tetrahydrolumazine (1, R = - Me) is considered. E-map revealed all, but one of the heavy atoms. After three 
From the literature’ one would expect structure 2 being cycles of blocked full-matrix refinement the remaining 
the main reaction product. The structure 3 or4 (R = -Me) heavy atom and the H atoms were obtained by a 
is proposed starting from a ~fferent point of view difference synthesis. The last cycle of blocked full-Marx 
concerning the reaction mechanism. aniso~opic least-squares refinement, with fixed isotropic 

Scheme 1. 

To determine the actual concretion of the main 
reaction product this X-ray analysis was undertaken. 

A sample of the compound C,,H,,N,O,, was kindly provided by 
Mager from the Biochemical and Biophysical Laboratory of the 
Delft University of Technology. 

Crystals were grown from water. The crystals are monoclinic, 
space group P2,/c with a = 10.946(4), b = 8.143(3), c = 16.653(7) A, 
@ = I16.55(3)” and Z = 4. Three dimensional intensity data were 
collected with the CAD3-Nonius diffractometer using Cu.& 
radiation and the B/t&scan mode with a maximum B-value of 
68.10’. High intensities were reduced by Ni filters. No correction 
for absorption was made. The crystal had approximate dimensions 
of 0.15 x 0.50 x 0.10 mm in the a, band c direction respectively and 
was mounted about the b-axis. 

thermaI parameters for the H atoms, converged to the 
conventions R = 5.0% using 1969 observed (non-zero) 
reflections. The tinal difference map did not show any 
special features. The final atomic coordinates, the 
temperature factors and their standard deviations (es&s) 
as calculated from the refinement are given in Table f . A 
list of F0 and final F, values is available from the 
laboratory. 

Ah calculations were done using the “X-ray-system”.’ 

Figure 1 shows the bond distances and bond angles in 
the molecule. For the sake of clarity the bond angles 
involving H atoms are not included. The CO distances 
indicate a double bond character of the CO bonds. 
Therefore, a single bonded OH group can be decisively 
excluded. The 0 atom in the oxopiperazine ring is double 
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Table I. Final parameters with e.s.d.‘s in parentheses. The fractional atomic coordinates are multiplied by IO’ for the 
non-hydrogen atoms and by 10’ for the hydrogen atoms. The expression for the anisotropic thermal parameters 
(Al X IO’) is 

exp [-2n’(ha*‘U,, + k*b*‘U, t I’c*W,, + a*b*khU,,V: + b*c*klU,, + c*a*lhU,,] 

@ = oxygen 

0 q nitrogen 

0 = carbon 

l = hydrogen 

Fig. I. 

bonded to the C2 atom; a Me group is bonded to the N2 REhXlWNCES 
atom and not to the Nl atom (Fig. 1). Therefore structure ‘See: H.I.X.Mager,Diicussioninpreviouspaper.Tobepublished. 
3 (R = - Me) is the autoxidation product of the reaction in The X-ray System, Teck. Rep. TR-192 of the Computer Science 
aqueous solution shown in Scheme 1. Center, University of Maryland (June 1972). 


