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D i n i t r o t r i f l u o r o m e t h y l - d - g a l a c t y l -  and /3 -hydroxye thy ld ihydrophenaz ines  have been obtained for  b io logica l  
t e s t s  by the r e a c t i o n  of p r i m a r y - s e c o n d a r y  o -pheny lened iamines  with p i c r y l  ch lor ide .  

In a p reced ing  communica t ion  the syn thes i s  of t r i f l uo rome thy l  de r iva t ives  of i soa l loxaz ine ,  obtained as  potent ia l  
r ibof lav in  an tagonis t s ,  was d e s c r i b e d  [1]. The inves t iga t ions  of Wolley [2] and of Sa re t t  [3] have shown that 2 , 4 -  
d iamino-  6, 7 -d ime thy l -  9 - r i b i t y l -  9, 10-dihydrophenazine  (II) and 6, 7 -d ime thy l -  2 , 4 - d i n i t r o - 9 - r i b i t y l -  9, 10- 
d ihydrophenazine  (I), which a r e  s t r u c t u r a l  analogs of the f lavin ,  exhibi t  an t iv i tamin  ac t iv i ty  (the f i r s t  in v i t ro  and in 
vivo and the second only in vivo). In a l l  p robab i l i t y  I is  conver ted  in the o rgan i sm into II and then into the 4 - a m i n o - 2 -  
imino-  2, 9- d ihydrophenazine  I l l .  

ICH2(CHOH)3CH2OH CH2(CH OH)3CH2OH CH2(CHOH)3CH~OH 

I NO2 II NH2 Ill NH2 

The l a t t e r ,  because  of the d i s to r t ion  of the ca ta ly t i c  quinoid sy s t e m,  may act  as a r ibof lavin  compe t i to r  in ce l l  
r e s p i r a t i o n  p r o c e s s e s .  In the p r e sen t  work,  be s i de s  the r e p l a c e m e n t  of the i soa l loxaz ine  nucleus  by the 
d in i t rod ihydrophenaz ine  nucleus used  in compound I, a t r i f l uo rome thy l  group has been in t roduced in p lace  of one 
methyl  group,  and a B-hydroxye thy l  or  a l t - d - g a l a c t y l  group has been in t roduced in p lace  of the 9 - ( l~ -d - r i b i t y l )  
group.  This  method of modif ica t ion  was under taken in o r d e r  to e luc ida te  the influence of subst i tuents  in pos i t ions  6, 7, 
and 9 on b io logica l  a c t i v i t y ,  and a l so  to compa re  the b io log ica l  ac t iv i ty  of the compounds obtained and the 
i soa l loxaz ine  de r iva t ives  of s i m i l a r  s t ruc tu re  d e s c r i b e d  in the p reced ing  communicat ion .  

The synthes i s  of the compounds of gene ra l  fo rmula  VI was c a r r i e d  out by the following route :  

IV NO 2 V NO 2 Vl NO 2 

The o -pheny lened iamines  IV were  obtained f rom the co r r e spond ing  subst i tu ted  o -n i t r oan i l i ne s  by ca ta ly t i c  
hydrogenat ion  in ethanol.  The compounds IV were  not ident i f ied  and were  used d i r ec t l y  for  the r eac t ion  with p i c r y l  
ch lor ide .  2 - ( /3-Hydroxyethyl )amino-  and 2 - ( l t - d - g a l a c t y l ) a m i n o - 2  t, 4 t, 6 t - t r i n i t rod ipheny lamines  (Va-Vf)  a r e  orange 

c r y s t a l l i n e  subs tances  ( p r o p e r t i e s  in Table  1).  

Table  1. T r in i t rod ipheny lamine  Der iva t ives  

Va 
Vb 
Vc 

CH2CH2OH 
CH2CH~OH 
CH~CH~OH 

Rr R6 

CH8 CF3 c~3 
CFa 

2 

174 
176 
168 

/ 
Found, % . . . . .  Calculated, % .1 ~. 

Empirical formula i / 

C H N C H i N 

I i 
ClsHl2F3NaO7 I4|,8612.73 [16.691141,Z61 2.78 16 25 8a 
C,sHI~FaNsOz i41,37l 3.08 I16.23141.76j 228 16,25154 

*For  pa r t  IV, see  [1]. 
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When compounds V were heated in ethanol with anhydrous sodium acetate,  the c losure  of the dihydrophenazine r ing 
took place.  In contras t  to the 2-(•-hydroxyethylamino)diphenylamines (Va-Vc) ,  the convers ion  of 2 - [ ( ] ' - d -  
ga lac ty l )amino] -4-methy l -2 ' ,  4 ' ,  6 ' - t r i n i t ro -5 - t r i f l uo romethy ld ipheny lamine  (Vd), 2 - [ ( l ' - d -ga l ac ty l ) amino ] -2 ' ,  4 ' ,  6 ' -  
t r in i to -4- t r i f luoromethy ld iphenylamine  (Ve), and 2 - [ ( l ' - d -ga l ae ty l ) amino ] -2 ' , 4 , 6 ' - t r i n i t r o -4 - t r i f l uo rome thy ld ipheny l -  
amine  (VI) into the corresponding dihydrophenazines took place even during their  r ec rys ta l l i za t ion  f rom ethanol. Con- 
sequently, compounds Vd-f  were  not obtained in the analyt ical ly  pure state. The dini t rodihydrophenazines  obtained were 
colored (kmax 550-555 nm) c rys ta l l ine  subs tances  readi ly  soluble in  ethyl acetate and ethanol and spar ingly  soluble in 
water .  Thei r  constants  are  given in Table 2. 

Table 2. Dini trodihydrophenazine Derivat ives  

8 

R~ Empi r i ca l  f o r m u l a  

F o u n d ,  % 

C H N " C H 

Calcu la ted ,  % ~.  
~S 

N ;" 

3cF /2701 c oH3F3N,05 !4818133811403r,8121323 vial CH2CHzOH CHH CF3 [273/ 46.72 2,82 15.07 46,87 2.87 VIb] CH2CHzOH C,sH,F3N405 
Vie[ CH~CH2OH c~CF331 H 12481 CI~HIIFsN40~ 46.76 2.80 14.68 4627 2,87 
Vld[ d-galactyl CF3 ]235[ C2oH2,F3N409 46.35 4.19 I0.65146.33 4.05 
Vie d-galactyl CFs [237] C,gHLgF~N409 45,48 3.65 11.28145.241 3.78 

CFs H 228 43.78 3.85 I0,62[43.68] 4,02 VIf[ d-galactyl C19H~gFaN4Og'H20 43.54 3.95 

14.001 67 
14.551 68 
14.55 / 58 
I0,81~ 74 
ll.ll / 69 
10.72 / 52 

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

Reduction of the subst i tuted n i t roan i l ines .  Raney nickel (0.5 g) was added to a suspension of 0.00]75 mole of an 
o -n i t roan i l ine  in 8 ml  of ethanol and hydrogen was passed through at a tmospher ic  p r e s s u r e  and room tempera tu re  for 
32-15 hr .  The catalyst  was f i l tered off and washed with 2 -3  ml  of ethanol. The ethanolic solution was used for 
condensat ion with p ic ry l  chloride.  

React ion of the subst i tuted o-phenylenediamines  with p ie ry l  chloride.  To 0.00175 mole of o-phenylenediamine in 
10 ml  of ethanol was added 0.0035 mole of anhydrous sodium acetate in 10 ml of H20, and this was followed slowly by 
0.0018 mole of p ic ry l  chloride in 14 ml  of ethanol. The rdact ion mixture  was shaken for  1 hr and was left to stand in 
the r e f r i ge r a to r  for severa l  hours .  The c rys ta l l ine  precipi ta te  was f i l te red  off, washed with 50% ethanol, and dried 
in vacuum. It was r ec rys t a l l i zed  from ethanol. 

Closure  of the dihydrophenazine r ing .  A solution of 0.00]7 mole of the compound concerned and 0.0085 mole of 
anhydrous sodium acetate in 25 ml  of ethanol was boiled for 5 hr and then it was cooled, and the res idue was washed 
with ethanol, water ,  and ethanol again. It was c rys ta l l i zed  f rom ethanol or ethyl acetate (Vii was crys ta l l ized  f rom 
70% ethanol). 
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