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II .* SYNTHESIS OF 3 - P H E N Y L -  AND 3-METHYL-2,2-DIQUINOXALYLS 
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3 -Pheny l -2 ,2 ' -d iqu inoxa ly l s  and 7-subst i tu ted  3 -methy l -2 ,2 ' -d iqu inoxa ly l s  were  obtained by 
the condensat ion of 2-quinoxalylglyoxal  monooximes  with o-phenylenediamine.  

In the cou r s e  of a s e a r c h  for  organic  compounds that have high photoconductivity,  we synthes ized  un-  
s y m m e t r i c a l  de r iva t ives  of 2 ,2 ' -diquinoxalyl .  In con t r a s t  to 6 ,6 ' -diquinoxalyls ,  which are  read i ly  obtained 
f r o m  3 ,3 ' -d iaminobenzid ine ,  2 ,2 ' -diquinoxalyls  a re  much h a r d e r  to obtain. The mos t  common  method for  
the p r e p a r a t i ~  of s y m m e t r i c a l  3 ,3 ' -d i subs t i tu ted  2 ,2 ' -diquinoxalyls  is the condensat ion of vicinal  t e t r a -  
ketones  with o-phenylenediamine  [2]. S y m m e t r i c a l  diquinoxalyls were  also obtained by the cata lyt ic  de -  
hydrogenat ion of quinoxaline de r iva t ives  [3], but the s t r u c t u r e s  of the reac t ion  products  were  not r igo rous ly  
p roved .  As f a r  as u n s y m m e t r i c a l  2 ,2 ' -diquinoxalyl  de r iva t ives  a re  concerned,  the l i t e ra tu re  contains only 
informat ion on 3 - a m i n o -  [4] and 3-phenyl -2 ,2 ' -d iquinoxaly l  [5] de r iva t ives .  

In the p re sen t  r e s e a r c h ,  to obtain u n s y m m e t r i c a l  diquinoxalyls we used  2-acetylquinoxal ine d e r i v a -  
t ives ,  which give 2-quinoxalylglyoxal  monooximes  (IIa-d) on n i t r o s a t i ~ .  The la t t e r  were  conver ted  to 
3 - R - 7 - R ' - 2 , 2 ' - d i q u i n o x a l y l s  (iHa-d) by reac t ion  with o-phenylenediamine .  
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I a -d  II a - f l  m a -d  

I , I I , l l l  a ~=C6H,; , R'=H; b R=CH3. , R'=H; C R=R'=CH3; d R=CH3, R'~NIICOCH+ 

We obtained the s t a r t ing  Ic ,d p rev ious ly  in [1], while Ia ,b were  synthes ized by the method in [6,7]; 
the react ion  of 1 -pheny lbu tane - l , 2 ,3 - t r i one  with o-phenyleuediamine  gives a mix tu re  of two  i s o m e r s  - 3 -  
phenyl-2-acety lquinoxal ine  (Ia) and 3-benzoyl -2-methylqu inoxa l ine  (IV) - while only Ia was i so la ted  in the 
s tudies  indicated above.  

The i s o m e r s  were  s epa ra t ed  by ch roma tog raphy .  Bands at 1670 and 1716 cm -i ,  which co r respond  to 
the v ibra t ions  of the carbonyl  groups  of the benzoyl  and acetyl  subst i tuents ,  r e spec t ive ly ,  were  observed  
in the i r  IR s p e c t r a .  According to the PMR s p e c t r u m ,  the product  fo rmed  in the react ion  cons i s t s  of a m i x -  
tu re  of Ia and IV (2 : 3). The chemica l  shif ts  for the methyl  protons a re  2.71 ppm for  Ia and 2.66 ppm for 
IV (according to [8], the s ignals  at 2.69 and 2.77 ppm were  e r roneous ly  ass igned to the acetyl  protons of Ia 
and the methyl  protons  of IV, r e spec t ive ly ) .  

E X P E R I M E N T A L  

3-Phenyl -2 -ace ty lqu inoxa l ine  (ia) and 3-Benzoyl -2-methylqu inoxa l ine  (IV). The condensation of 1-  
pheny lbu tane - l , 2 ,3 - t r ione  was c a r r i e d  out as desc r ibed  in [6,7] to give 47~ of a product  with mp 98-99 ~ 
(rap 99.5 ~ [8]). Two sepa ra t ions  with a column fi l led with s i l i ca  gel (elution with methylene  chloride) gave 

*See [1] for  communica t ion  I .  
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a subs tance  with rap 110-111 ~ (from alcohol), which, according to above- indicated IR s p e c t r a l  data,  the PMR 
spec t rum,  and the r e s u l t s  of n i t rosa t ion ,  was 3-phenyl -2-ace ty lquinoxal ine  (Ia) (mp 111-113 ~ [8]). The 
yield was 18%. Evapora t ion  of the f i l t ra te  af ter  separa t ion  of the mix ture  of Ia  and IV gave 28% IV with 
mp  88-89 ~ (from alcohol) (mp 89-91 ~ [8]). 

3 -Methyl -2- (w- isoni t rosoace ty l )quinoxal ine  (IIb). A mix tu re  of 0.46 g (2.5 mmole)  of 2 - m e t h y l - 3 -  
acetylquinoxaline (ib) and 0.3 g (2.6 mmole)  of amyl  n i t r i te  in 5 ml  of absolute alcohol was added gradual ly  
with ice cooling to a solution of sodium ethoxide, obtained f rom 0.07 g (0.003 g-a tom)  of sodium and 1 ral 
of absolute alcohol.  The suspensic~ was allowed to stand in a sea led  f lask  for 12 h at 5-10 ~ and was then 
poured into 8 m l  of wa te r .  The unchanged Ib was separa ted ,  and the f i l t ra te  was washed with e ther  and 
acidified with 35% acet ic  acid to give 0.13 g (24%) of IIb with rap 176-177 ~ (from aqueous alcohol).  Found: 
C 61.2; H 4.2; N 19.5%. CllHgN302. Calculated:  C 61.39; H 4.2; N 19.5%. UV spec t rum,  ~ m a x ,  nra ( loge):  
240 (4.373), 315 (3.870). Evapora t ion  of the e the r  solution gave 0.32 g of s t a r t ing  Ib.  

3 -Phenyl -2- (w- i son i t rosoace ty l )qu inoxa l ine  (iIa). This  compound was obtained by the method used 
to p r e p a r e  IIb f r o m  0.785 g (3.2 mole)  of Ia  and 0.36 g (3.1 mole) of arayl  n i t r i te  in a solution of sodium 
ethoxide,  obtained f rom 0.085 g of sodium in 6 ml  of alcohol.  The yield of product  with mp 181-182 ~ (from 
aqueous alcohol) was 0.22 g (25%). Found: C 69.1; H 4.0; N 14.9%. C6HIIN302. Calculated:  C 69.3; H 4.0; 
N 15.2%. UV s p e c t r u m ,  ~raax ,  nm (log s ): 245 (4.462), 330 (3.863). 

3 ,7-Dirae thyl -2- (w- isoni t rosoacety l )quinoxal ine  (IIc). This compound was s i m i l a r l y  obtained in 32% 
yield and had rap 195-196 ~ (from alcohol).  Found: C 62.9; H 4.9; N 18.2%. CI2HiIN302. Calculated:  C 
62.9; H 4.8; N 18.2%. UV s p e c t r u m , ~  max ,  nra (log s ): 245 (4.431), 325 (4.057). 

3 -Methy l -7 -  (N-acetara ido)-2-  (w-isonitrosoacetyl)quinoxaline (IId). This  compound was s i m i l a r l y  ob- 
tained in 21% yield and had rap 203-204 ~ (from aqueous alcohol).  Found: C 54.2; H 5.0; N 18.9%. 
C13H12N403 �9 H20. Calculated:  C 53.8; H 4.9; N 19.3%. 

3-Phenyl -2 ,2 ' -d iqu inoxa ly l  (IIIa). A 0.18-g (6.5 mmole)  sample  of IIa  and 0.08 g (7.5 ramole) of o-  
phenylenediamine were  ref luxed for  10 h in 10 ral of ethylene glycol  with 0.2 ml  of acet ic  acid.  The so lu -  
tion was cooled and poured into I0  ml  of water ,  and the prec ip i ta te  was washed with 5% hydrochlor ic  acid.  
The yield of l ight-yel low product  with rap 133-134 ~ (from pe t ro leum ether)  was 0.156 g (72%). Found: C 
78.9; H 4.0; N 16.6%. C22HI4N 4. Calculated:  C 79.0; H 4.2; N 16.8%. UV spec t rum,  ~raax ,  nm (log s  
260 (4.568), 340 (4.243). 

3 -Methyl -2 ,2 ' -d iqu inoxaly l  (IIIb). A 0.4-g (2 mmole)  sample  of IIb and 0.2 g (2 ramole) of o -phenyl -  
enediamine were  d issolved by heating in 10 ml  of alcohol, and the solution was ref luxed for  2 h and cooled. 
The prec ip i ta te  was r e m o v e d  by f i l t ra t ion to give 0.25 g (43%) of a product  with mp 173-.174 ~ (from alcohol).  
Found: C 75.3; H 4.6; N 20.3%. CITHI2N4, Calculated:  C 75.0; H 4.4; N 20.6%. UV spec t ru ra ,~  max,  nra 
(log~): 260 (4.558), 335 (4.369). 

3 ,7-Dirae thyi -2 ,2 ' -d iquinoxalyl  (IIIc). This  compound was obtained in 61% yield by the method used  
to p r e p a r e  IIIb and had rap 181-182 ~ (from alcohol).  Found: C 75.7; H 5.1; N 19.3%. C18HI4N 4. Calculated:  
C 75.5; H 4.9; N 19.6%. 

3 -Methy l -7 - (N-ace tamido) -2 ,2 ' -d iqu inoxa ly l  (Hid). This  compound was s i m i l a r l y  obtained in 48% 
yield ~ d  had mp  268-269 ~ (from alcohol).  Found: C 65.4; H 5.1; N 20.1%. C19H15NsO. Calculated:  C 65.7; 
H 4.9; N 20.2%. 

The UV sp ec t r a  (in alcohol) were  r eco rded  with an SF-4  spec t ropho tome te r .  The IR s p e c t r a  of KBr 
pel le ts  of the compounds were  r eco rded  with a UR-20 spec t rophotometer .  The 1DMR s p e c t r a  of CC14 so lu-  
t ions of the compounds were  r e c o r d e d  with a JI~M-3H-60 s p e c t r o m e t e r .  

L I T E R A T U R E  C I T E D  

1. V . V .  Ti tov and L. F.  Kozhokina, Khira. Gete ro t s ik l .  Soedin., 1423 (19717. 
2. E.  Ste inbauer  and E.  Waldman,  Monatshefte ,  570 (1958). 
3. H . S .  Broadbent  and R.  G. Anderson,  J .  Org.  Chera. ,  27, 2699 (1962). 
4. P . E .  Fanta  and C. Wang, J .  He te rocyc l .  Chem.,  3, 367 (1966). 
5. W. Ried and W. Kunstmann,  Ber . ,  102, 1418 (19697. 
6. F .  Sachs,  Ber . ,  3.~4, 3047 (1901). 
7. F.  Sachs and A. R o h m e r ,  Be r . ,  3.55, 3307 (1902). 
8. M. Schel lenberg and R. Steinmetz,  Helv. Chim. Acta,  5._22, 447 (1969). 

1168 


