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DEOXYGENATION OF QUINOXALINE 1,4-DIOXIlXS WITH TITAllfUn TRICHLMIDB 

Berkeley W. Cue, Jr.*, John P. Dirlam* and Edward A. Glazer* 

Department of Agricultural Organic Chemistry 
Pfizer Central Research 

Groton, Connecticut 06340 

We recently reported that reduction of certain 2,3-disubstituted quino- 

xaline 1,4-dioxides (QNO's) with trimethyl phosphite in refluxing alcohol 

1 solvent furnished the corresponding monooxides selectively in good yield. 

In a similar study of the dideoxygenation of QNO's to quinoxalinee using 

reducing agents such as phosphorus tri~hloride*'~ and sodium dithio- 

nite,4'5 we found that side reaction products sometimes accompanied the 

desired quinoxaline.6 We now report that aqueous titanium trichloride is a 

convenient, synthetically useful alternative to available reagents for the 

reduction of QNO's. 7 
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a) R1 = CHO; R2 = H 

b) R1 = COCH3; R2 = CH3 

c )  R1 = COPh; R2 = CH3 

d) R1 = C02CH3; R2 = CH3 

e) R1 = R2 = H 

f )  R1 = CH3; R2 = H 

g) R1 = CH2COCH3; 3 = CH3 
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CUE, DIRLAM AND GLAZER 

The r e s u l t s  of t h i s  invest igat ion a re  s-rized i n  Table 1. The QNO's 

(la-$ were conveniently prepared by the elegant Beirut reaction' from 

benzofurazan 1-oxide (BPO). They were rapidly reduced by dropwise addition 

of a 20% aqueous t i t a n i u n  t r i ch lo r ide  solution9 t o  a solution of the 

compound i n  e i t h e r  methanol or  tetrahydrofuran. Analysis of the crude 

products (2-a) by TLC indicated no monooxides were present. The quinoxa- 

l i n e  products (2-2) were iden t i f i ed  by compariaon of t h e i r  spectral  

propert ies  and physical constante with thoee of known compounds. The 

reported yields  a re  for  i so l a t ed ,  pure products. No attempts were made t o  

optimize the yields .  

Table 1. Reduction of Quinoxaline 1,4-Dioxides with T i t a n i m  Trichloride 

Cmpd . Yield 
(XI F C 

L i %  MP 
C 

2a 30a 105-107 107-10ab 

2b 39 84-86 87-88' 

2c 34 85-86 

2d 35 83-85 83-85e 

d 

THF was used as  solvent.  The use of MeOH gsve a 1:l mixture of 2" and the 
Reference 10. Reference 11. 

Calcd. for  C H T O .  C,  77.39; H, 4.87; N, 11.28. Found: C ,  17.38; H, 

a 

cdimethylacetal of 2a based on NMR analysis.  

4.95; N ,  11.336 l2 

C 

'Reference 1. 

Attempts t o  extend t h i s  react ion t o  some other QNO's,e.g. k-&, led t o  

complex mixtures that  included isomeric quinoxaline monooxides i n  addition 

t o  the desired quinoxalines. The use of more vigorous reaction conditions 

( i . e . ,  70' for  1 7  h r s )  s t i l l  gave complexmixtures. Thus, the reduction of 

QNO'S t o  quinoxalines using titanium t r i ch lo r ide  appears t o  be f a c i l i t a t e d  

by the presence of a t  l e a s t  one electron-withdrawing group adjacent to  one 

of the N-oxide functions,  which presumably increases the oxidation poten- 

t i a l  of the QNO. 

264 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
4
1
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



DEOXYGENATION OF QUINOXALINE 1,b-DIOXIDES WJTH TITANIUM TRICHLORIDE 

EXPERIMENTAL 

The starting materials were prepared by published procedures: quino- 

xal ine-2-carboxaldehyde 1,4-dioxide, l2 2-ace t yl-3-methylquinoxaline 1,4- 

dioxide,' 2-benzoyl-3-methylquinoxaline 1 ,4-dioxide,13 methyl 3-methyl- 

quinoxaline-2-carboxylate 1,4-dioxideY1 quinoxaline 1,4-dioxide ,12 2- 

methylquinoxaline 1,4-dioxide ,I4 and 2-acetonyl-3-methylquinoxaline 1,4- 

dioxide. 15 

General Procedure for the Preparation of Quinoxalines . - A vigorously 

stirred solution of 2-acetyl-3-methylquinoxaline-l,4-dioxide (7.00 g, 

32 m o l )  in methanol (300 ml) was treated dropwise with 20% aqueous 

titanium trichloride ( 7 5  ml) at such a rate that the purple color barely 

persisted in the reaction mixture. When the addition was complete the dark 

solution was stirred at roam temperature for 30 min, then the solvent was 

removed in vacuo. The residue was treated with saturated aqueous sodium 

bicarbonate solution (foaming) until the solution was basic to litmus 

paper. Chloroform (250 ml) was added and the two phases vigorously 

agitated for 30 min. The liquids were decanted, an additional 250-ml 

portion of chloroform was added and the process was repeated. The 

solutions were combined, and the aqueous layer was separated. The organic 

layer was washed with water, dried over anhydrous potassium carbonate, and 

evaporated to dryness in vacuo. The residue was chromatographed on a 

silica gel column. Elution with chloroform gave 2, 2.30 g (39%); mp. 
84-86' (from methanol); lit.'' mp. 67-88'. for CllH10N20: 

C, 70.95; H, 5.41; N, 15.05. Found: C, 70.94; H, 5.39; N, 15.34. 

- Anal. Calcd. 
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