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Abstract-The molecular structure of two adducts derived from I.3,10-trimethyl-alloxazinium cation with methanol 

and glycol respectively has been determined by X-ray analysis, The first compound was identified as a IH- 

imidazo[4,5-blquinoxaline ring system indicating a transformation of the original alloxazine ring system and 

reactivity at the C4 site in the 1.3,10-trimethylalloxazinium cation on formation of the intermediate dimethoxy 

adduct. The final R-index is 5.3% using 2658 non-zero reflexions. 

The structure of the second compound implies that the original alloxazine framework is retained and that only 
one ethylenedioxy-ion is involved in the reaction. The final R-index is 4.8% using 1406 non-zero refexions. 

In course of an investigation on activation and transfer 

of oxygen the structures and rearrangements of adducts 
derived from 1,3.10-trimethylalloxazinium cation and 
mono- and di-hydric alcohols were studied.’ 

During this study the question arose whether mono- 

hydric alcohol adduct formation of 1 (Scheme I : R = Me) 

would finally lead to structure 2b or 3 (5a or SC in 
Mager’s paper). 

From spectroscopic measurements it was impossible to 

determine the correct frame work conclusively. X-ray 
analysis of the reaction product (hereafter called: 

MONO) revealed the correct structural formula 2b. 
In continuation it was questioned whether the same 

type of ringcontraction takes place in adducts of 1 and 
dihydric alcohols. 

This rearrangement of the alloxazine frame work 

during the reaction with glycol might proceed via 2a+ 

2b*2d. or after the attack of a second hydroxyethy- 
leneoxide ion in 2a at C4 (Scheme 2). The last pathway 

was rejected on basis of elemental analysis. 
From spectroscopic measurements it was impossible 

to decide whether product 2c or 2d (6c or 6d in Mager’s 

paper) was formed. Therefore this X-ray analysis of the 
reaction product (hereafter called: Di) was started. 

EXPERlhW!TAI, 

Samples of the compounds, C15H20Nd04 (MONO) and 

C15H1aN401 (Di), were kindly provided by H. I. X. Mager from 

the Biochemical and Biophysical Laboratory of the Delft 

University of Technology. 

Crystals of MONO were grown from methanol solution at 

room temp. The crystals are monoclinic, space group P?,/c with 

a = 7.908 (2). b = II.940 (4), c = 17.490 (6). p = 105.27 (3) and 

Z = 4. Three dimensional intensity data were collected with the 

CAD3-Nonius diffractometer using CuK, radiation and the 8/20- 

scan mode with a maximum &value of 68.10”. 

Rhombic crystals of Di, space group Pbca with a = 24 174 (9). 

b =7.189 (3). c = 16.837 (5) A and Z= 8. were obtained by 

recrystallization from methanol at 5°C. Intensities were collected 

up IO 0 = 26.00’ with the CAD3-Nonius diffractometer using 

MoK, radiation. In reduction of the intensities IO F and E values 

no absorption correction was made. 

Structure dekmnination. The structures were solved using 

direct methods. The E-maps did reveal all heavy atoms. After 

blocked full-matrix refinement the positions of the hydrogen 

atoms were obtained from difference synthesis. The last cycle of 

blocked full-matrix anisotropic least-squares refinement, wtth 

fixed isotropic thermal parameters for the H atoms. converged to 

the conventional R = 5.3% using 2628 observed (non-zero) 

redexions (MONO) and to R = 4.8% using 1406 non-zero reflex- 

ions (Di) with omission of 4 very strong low-order redexions. The 

20 

Scheme I. 

Zb 



2694 H. VAN KONINGSVELD 

L 
20 

1 

2b 

2d 

Scheme 2. 

Table I. Final parameters in MONO with e.s.d.‘s in parentheses. The fractional atomic coordinates are multiplied 

by 10’ for the non-hydrogen atoms and by IO’ for the hydrogen atoms. The expression for the anisotropic thermal 

parameters (A'X IO’) is: 

exp [-2?r2(h’a*‘UI, + k*b*‘L.=+ I’c*?~,~+ a*b*khU,z+ b*c*klUz,+ c*a*lhU3,)l 

The isotropic factors (U) are in A’x 103. 
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Fig. I. Bond lengths (A) and bond angles (4 in MONO. The estimated standard deviations (e.s.d.‘s) are 0.004 A for 

distances between non-hydrogen atoms and 0.03 A for distances to hydrogen atoms. The e.s.d.‘s of the angles given 

are around 0.2”. 

Fig. 2. ORTEP drawing of the molecule MONO. 
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Table 2. Final parameters in Di with e.s.d.‘s in parentheses. The fractional atomic coordinates are multiplied by IO’ 

for the non-hydrogen atoms and by Id for the hydrogen atoms. The expression for the anisotropic thermal 

parameters (A x IO’) is: 

exp [-2nz(h*a*zUl, + k’b*2U22 + 12c*‘U1, t a*b*kbU12+ b*c*klUu t c*a*lhU,,] 

The isotropic factors (U) are in A’ x IO’. 
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Fig. 3. Bond lengths (A) and bond angles (‘) in Di. The estimated standard deviations (e.s.d.‘s) are 0.005 A for 
distances between non-hydrogen atoms and 0.004A for distances to hydrogen atoms. The e.s.d.‘s of the angles 

given are around 0.3”. 
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Fig. 4. ORTEP drawing of the molecule Di. 

final difference maps did not show any special feature. The tinal 

atomic coordinates, the temperature factors and their standard 

deviations (e.s.d.‘s) as calculated from the refinement are given in 

Tables I and 2. A list of Fc, and final F, values is available from 

the laboratory. 

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

RESULT.5 

Figure 1 shows the bond distances and bond angles in MONO. 

For the sake of clarity the bond angles involving H atoms are not 

included. An impression of the molecule is given in Fig. 2. 

The X-ray analysis clearly indicates the transformation of the 

original alloxazine ring system into a fused imidazoquinoxaline 

ring system. The substituents on the bridge-C atoms are a OMe- 

and a methoxycarbonyl group respectively. Therefore, the reac- 

tion product investigated has the structural formula 2b (R = Me). 

It is likely that the dimethoxy adduct 2a is rearranged as indi- 

cated in Scheme I implying reactivity at the CCsite in 1. 
Figure 3 shows the bond distances and bond angles in Di. For 

the sake of clarity bond angles involving H atoms are not 

included. 

An impression of the molecule is given in Fig. 4. The X-ray 

analysis shows that the original alloxazine ring system is not 

changed suggesting no reactivity at the C4 site in 1. Only one 

molecule glycol is involved in the reaction; the bridge-C atoms 

C4” and CIO”, together with the ethylenedioxy moiety, form a 

chairlike 6-membered ring. The reaction product investigated has 

the structural formula 2’. 
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