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By the oxidation of 4, 6-dihy~oxyquinaldine with oxygen in the pres- 
ence of an equivalent amount of copper acetate and secondary amines, 
we have obtained 8-dialkylamino-4-hydroxy-2-methylquinoline 5, 6- 
quinones, which have been saponified with alkali to form 4, 6-dihy- 
droxy-2-methylquinoline 5, 8-quinones. The question of the role of the 
copper ions and the influence of tautomerism on the oxidation reaction 
is discussed. Some properties of the compounds obtained have been 
studied: reduction with hydrazine hydrate and phenylhydrazine and re- 
action with o-phenylenediamine. An assignment of the bands of the 
carbonyi absorption in the IR spectra of the quinones obtained has been 
made. By pK a measurements it has been shown that the acidity of the 
hydroxyl hydrogen at Ca in the 4-hydroxyquinoline quinones is consid- 
erably higher than in 4-hydroxyquinoline. 

Quinoline quinones subst i tuted in posi t ions 2, 3, and 
4 have been studied v e r y  l i t t le .  In pa r t i cu la r ,  onlytwo 
5,8-quinone de r iva t ives  of 4-hydroxyquinol ine  have 
been r epo r t ed  in the l i t e ra tu re :  4 - h y d r o x y - 2 - m e t h y l -  
quinoline 5,8-quinone (I) [1] and 4 ,6-dihydroxyquino-  
line 5,8-quinone (II) [2]. Both compounds were  obtained 
compara t ive ly  r ecen t ly  by oxidation of the c o r r e s p o n d -  
ing hydroquinones,  which were  synthes ized  by a f a i r ly  
complex route.  4-Hydroxyquinol ine  5,6-quinones have 
not p rev ious ly  been  obtained. 
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It appeared  of i n t e r e s t  to study the poss ib i l i ty  of the 
d i r e c t  oxidation of 4 ,6-dihydroxyquinol ines  into 8 -d i -  
a lky lamino-4-hydroxyquinol tne  5,6-quinones by the 
method that we have developed for obtaining 8-d ia lky l -  
aminoquinoline 5,6-quinones [3]. As the s ta r t ing  m a -  
t e r i a l  we used 4,6-dihydroxyquinaldine (HI), which was 
obtained by the demethyla t ion of 4 - h y d r o x y - 6 - m e t h o x y -  
quinaldine with su l fur ic  acid. Since the mel t ing point 
of III d i f fe red  f rom that given in the l i t e r a tu re  and this 
substance had p rev ious ly  been  obtained by another  
method [4], the I l l  was c h a r a c t e r i z e d  addit ionally in 
the fo rm of the aceta te  V. 

When III was oxidized with oxygen in methanol  in 
the p r e s e n c e  of secondary  amines  and catalyt ic  amounts 
of copper  aceta te ,  the r e a c t i o n m i x t u r e r a p i d l y b e c a m e  
red  because  of the fo rmat ion  of a quinone. Only a sma l l  
amount of oxygen was absorbedbut  the reac t ion  rapidly  
ceased.  This fact  is easy  to explain if one bea r s  in 
mind that the qninone fo rmed  is capable of binding cop-  

*For  par t  II, see  [3]. 

pe r  in the fo rm of a complex of the type of VI. In ac -  
tual fact ,  when 0.5 mole  of copper  aceta te  was used in 
the r eac t ion  per  mole  of phenol, the reac t ion  took 
place rapidly with the absorpt ion of a lmos t  the ca lcu -  
lated amount (1.5 mole)  of oxygen. The idea of the 
fo rmat ion  by the hydroxyquinones VII -VII I  of s table 
complexes  with copper  is also conf i rmed b y  the fact  
that, a f te r  the complet ion of the reac t ion ,  to i so la te  
the quinones the r eac t ion  mix tu re  mus t  be acidif ied 

with a s t rong acid (for example,  hydrochlor ic  or  oxalic 
acid), which des t roys  the complex.  Acet ic  acid is un-  
suitable.  

The phenol III, l ike other  4-hydroxyquinol ines ,  is 
capable of exis t ing in two tau tomer ic  fo rms  Il ia and 
Illb. Accord ing  to Alber t  and Phi l l ips  [5], for  the un-  
subst i tuted 4-hydroxyquinol ine  in neu t ra l  aqueous so lu -  
tion the equi l ib r ium is shifted s t rongly  in the d i rec t ion  
of the oxo fo rm.  In the p r e sence  of bases  (piperidine,  
d imethylamine)  the equ i l ib r ium mus t  be shifted in the 
d i rec t ion  of the enolic form.  E lec t ronega t ive  subs t i t -  
uents apparent ly  i n t e r f e r e  with the oxidation of the 
subst i tuted phenols to the cor responding  quinones [6], 
and the re fo re  we have put forward  the hypothesis  that 
III is oxidized in the enolic  fo rm IIIb. To conf i rm this,  
we synthes ized  6 -hyd roxy - l , 2 -d im e thy lqu ino l -4 - one  
(IV) [7], which ex is t s  as the pure  oxo form.  As was to 
be expected,  this compound is not oxidized by oxygen 
in the p r e s e n c e  of a c o p p e r - s e c o n d a r y  amine complex.  
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The hydroxyquinones VII and VIII differ  f r o m  the 
compounds unsubst i tuted in posi t ion 4 (XVa) by the i r  
deeper  co lora t ion- - they  a re  dark brown c rys ta l l ine  
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s u b s t a n c e s .  L ike  o t h e r  q u i n o l i n e  5 , 6 - q u i n o n e s ,  t hey  

g ive  p h e n a z i n e s  (IX, X) wi th  o - p h e n y l e n e d i a m i n e ,  and  
u n d e r  the  a c t i o n  of h y d r a z i n e  o r  p h e n y l h y d r a z i n e  t h e y  
a r e  r e d u c e d  to 4 , 5 , 6 - t r i h y d r o x y q u i n o l i n e s  (XI, XII).  A 
c o m p a r i s o n  of the  IR s p e c t r a  of the  h y d r o x y q u i n o n e s  

VI I  and  VIII  w i t h  the  s p e c t r a  of the  c o r r e s p o n d i n g  q u i -  
n o n e s  u n s u b s t i t u t e d  in p o s i t i o n  4 e n a b l e s  t he  b a n d s  of 
e a r b o n y l  a b s o r p t i o n  to b e  a s s i g n e d .  In the  q u i n o n e s  

/ - - \  t h e r e  a r e  two b a n d s  X V a  (NR2 = N(CHa)2 and  N \ _ / )  

in  the  1 6 0 0 - 1 7 0 0  c m  -1 r e g i o n  [3 ] - - a t  a b o u t  1690 and  
1620 c m  -1. The  1690 c m  -1 b a n d  c a n  b e  a s s i g n e d  to 

C5---~O and  the  1620 c m - 1  b a n d  to C 6 = O ,  s i n c e  in  the  

a m i n o q u i n o n e s  vC==<) i s  s h i f t e d  in  the  l o n g - w a v e  d i r e c -  
t i on  b e c a u s e  of the  c o n t r i b u t i o n  of s t r u c t u r e  XVb.  

O O O O 

NR 2 XVa NR~ XVb NRo XVI  

The  4 - h y d r o x y q u i n o n e s  a l s o  h a v e  two b a n d s  in  the  
1 6 0 0 - 1 7 0 0  era-*  r e g i o n :  a t  1650 and  1620 e m  -1 f o r  VII  
and  a t  1650 a n d  1625 c m - 1  f o r  VIII.  T he  p o s i t i o n  of the  
b a n d  a s c r i b e d  to C6~---O h a s  s c a r c e l y  c h a n g e d ,  w h i l e  
the  C ~ O  b a n d  h a s  s h i f t e d  f r o m  1690 to 1650 c m  -1 ,  
w h i c h  i s  e x p l a i n e d  b y  the  f o r m a t i o n  of a h y d r o g e n b o n d  
b e t w e e n  t he  C5=O c a r b o n y l  and  the  h y d r o x y l  a t  Ca. 
T h u s ,  t h e r e  a r e  r e a s o n s  f o r  c o n s i d e r i n g  t h a t  in  the  
s o l i d  s t a t e  the  h y d r o x y q u i n o n e s  VII  and  VIII  e x i s t  in  the  
h y d r o x y  f o r m  and  no t  in  t he  k e t o  f o r m  XVI.  T h i s  i s  

c o n f i r m e d  by  the  a b s e n c e  f r o m  t h e i r  IR s p e c t r a  of 
b a n d s  in  t he  3 3 0 0 - 3 1 0 0  c m - 1  r e g i o n  a s c r i b e d  to N - - H  
s t r e t c h i n g  v i b r a t i o n s  [8]. 

The  c a r b o n y l  g r o u p s  h a v e  a m a r k e d  i n f l u e n c e  o n t h e  
a c i d i t y  of the  h y d r o x y l  h y d r o g e n  a t  C4. T he  a c i d i t y  
c o n s t a n t s  of t he  q u i n o n e s  VII  and  VIII  w e r e  d e t e r m i n e d  
b y  p o t e n t i o m e t r i e  t i t r a t i o n  w i t h  0.001 M s o l u t i o n s  ( t i -  
t r a t i o n  w i th  a g l a s s  e l e c t r o d e  u s i n g  a L P U - 0 1  pH m e -  
t e r ) .  B e c a u s e  of h y d r o l y s i s  of the  q u i n o n e s ,  the  d e t e r -  
m i n a t i o n  was  c a r r i e d  ou t  a s  f a s t  a s  p o s s i b l e  and  the  
f i r s t  t h r e e  p o i n t s ,  c o r r e s p o n d i n g  to 10, 20, and  30% 
n e u t r a l i z a t i o n ,  w e r e  t a k e n  f o r  a v e r a g i n g .  T h e  q u i n o n e  
VII  h a s  pK a 6 .57 • 0.05 ( w a t e r ,  20 ~ C) and  the  q u i n o n e  
VIII  pK a 7 .00 • 0.1 (10% e t h a n o l ,  20 ~ C). I f t h e s e v a l u e s  
a r e  c o m p a r e d  w i th  the  a c i d i t y  of u n s u b s t i t u t e d  4 - h y -  
d r o x y q u i n o l i n e ,  w h i c h  h a s  pK a 11 .25  [5], i t  c a n b e  s e e n  
t h a t  in  VII  and  VIII  t he  a c i d i t y  h a s  r i s e n  m o r e  t h a n  f o u r  
o r d e r s  of m a g n i t u d e .  As  a c i d s ,  the  4 - h y d r o x y q u i n o n e s  
VII  and  VIII  a r e  s t r o n g e r  t h a n  the  n i t r o p h e n e l s  (pK a > 
> 7.1) and  a r e  c o m p a r a b l e  w i t h  h y d r o g e n  s u l f i d e  (pKal  
7.0) and  c a r b o n i c  ac id  (PKal  6.4) [9]. 

The  a l k a l i n e  s a p o n i f i c a t i o n  of the  h y d r o x y q u i n o n e s  
VII  and  VIII  l ed  to 4 , 6 - d i h y d r o x y - 2 - m e t h y l q u i n o l i n e  
5 , 8 - q u i n o n e  (XIII),  w h i c h ,  l i ke  the  6 - h y d r o x y q u i n o l i n e  
5 , 8 - q u i n o n e s  o b t a i n e d  p r e v i o u s l y  [2, 3, 10], g i v e s  a 
p h e n a z i n e  (XIV) w i th  o - p h e n y l e n e d i a m i n e .  T he  d i h y -  
d r o x y q u i n o n e  XIII,  w h i c h  we o b t a i n e d  in  the  f o r m  of 
the  m o n o h y d r a t e ,  d i f f e r s  f r o m  the  d i h y d r o x y q u i n o n e  II 
s y n t h e s i z e d  b y  G e r m a n  w o r k e r s  on ly  by  the  p r e s e n c e  
of a m e t h y l  g r o u p  in  p o s i t i o n  2. A c o m p a r i s o n  Of the  
m a x i m a  in  the  UV s p e c t r a  of II [2] and  XIII  ( s e e  E x p e r -  
i m e n t a l )  and  t h e i r  p h e n a z i n e s  s h o w s  t h a t  t hey  a r e  v e r y  

s i m i l a r .  The  IR s p e c t r u m  of XIII  h a s  two c a r b o n y l  
m a x i m a - - a t  1683 and  1630 c m  -1. The  1683 e ra -1  b a n d  

c a n  b e  a s c r i b e d  to C 8 = O  and  t h e  1630 c m - 1  b a n d ,  

s h i f t e d  in  the  l o n g - w a v e  d i r e c t i o n  b e c a u s e  of t he  f o r -  
m a t i o n  of a h y d r o g e n  bond ,  to  C~-~O. 

The  d i h y d r o x y q u i n o n e  XIII  b e h a v e s  as  a d i b a s i c  

ac id :  p o t e n t i o m e t r i c  t i t r a t i o n  g a v e  p K a l  3 .21 • 0 . 0 2 a n d  
PKa2 9 .85  • 0 .05 (0 .001 M s o l u t i o n ,  w a t e r ,  20 ~ C). As  
we h a v e  s h o w n  p r e v i o u s l y  [3], t he  6 - h y d r o x y - 2 - m e t h y l -  
q u i n o l i n e  5 , 8 - q u i n o n e  u n s u b s t i t u t e d  in  p o s i t i o n  4 (XVII) 
h a s  pK a 4 .18.  The  i n c r e a s e  in  a c i d i t y  due to the  r e -  
p l a c e m e n t  of the  h y d r o g e n  a t  Ca b y  a n  OH g r o u p  c a n  b e  
e x p l a i n e d  by  the  f o r m a t i o n  of a c h e l a t e  b o n d  f a c i l i t a t -  
i ng  the  d e t a c h m e n t  of the  f i r s t  p r o t o n  [11]. In a d d i t i o n  
to t h i s ,  the  d e t a c h m e n t  of the  s e c o n d  p r o t o n  f r o m  the  
ion  XVIII  i s  o b s t r u c t e d  and  t h e r e f o r e  PKa2 of the  d i h y -  
d r o x y q u i n o n e  XIII  i s  9 .85,  a s  c o m p a r e d  wi th  a v a l u e  of 

6 . 5 - 7  f o r  t he  h y d r o x y q u i n o n e s  VII  and  VIII.  

..~i\ 
o o o 

0 XVll 0 XVIII 

EXPERIMENTAL 

4, 6- Dihydroxyquinaldine (HI). A solution of 40 g (0.21 mole) of 
6-methoxy-4-hydroxyquinaldine in a mixture of 112 ml of water and 
200 mI of cone H2SO4 was boiled for 5 hr, and then the reaction mix- 
ture was poured into 2 I of water and treated with 5 g of activated car- 
bon, heated to 70-80 ~ C, and filtered. The filtrate was made alkaline 
with 20% ammonia and cooled, and the precipitate of dihydroxyquin- 
aidine was filtered off, washed with 200 ml of water, dried on the 
filter, and recrystallized with carbon from 150 ml of dimethylform- 
amide. Yield 29.5 g (72.4%). Colorless crystals readily soluble in acetic 
acid and dimethylformamide, moderately soiuble in methanol and etha- 
nol, sparingly soluble in acetone, dioxane, ethyl acetate, and water, 
and insoluble in benzene, ether, and petroleum ether. Mp 309-311~ 
(decomp.). Found, %: C 62.18; H 5.81; N 7.62. Calculated for 
C10HsNOz.H20, %: C 82.16; H 5.74; N %25. 

6-Aeetoxy-4-hydroxyquinaldine (V). A mixture of 1.0 g of IlI, 
0.51 g of anhydrous potassium acetate, and 5 ml of acetic anhydride 
was boiled for 40 rain, and then the reaction mixture was cooled, 
treated with 10 ml of water, and trituzated to harden the precipitate. 
This was separated off, washed with water, and recrystallized from 
ethanol. Yield 0.9 g (80%). Colorless crystals, readily soluble in acetic 
acid, methanol, ethanol, moderately soluble in water, sparingly sol- 
uble in dioxane and acetone, and insoluble in benzene, chloroform, 
ether, and petroleum ether. Mp 257-258~ Found, %: C 66.48; H 
H 5.10; N 6.41. Calculated for C~2HnNO s, %: C 66.35; H 5.10; N 6.49. 

8-Dimethylamino-4-hydroxy-2-methylquinoline 5, 6-quinone (VII). 
To a solution of 5.0 g (26 raM) of copper acetate in 50 ml of a solution 
of dimethylamine in ethanol containing 5.4 g (120 raM) of dimethyl- 
amine was added 9.65 g (50 raM) of III, and the suspension was stirred 
in an atmosphere of oxygen. After 3 hr, 1650 ml of oxygen had been 
absorbed. The reaction mixture was cooled to 0~ 150 ml of chloro- 
form was added with stirring, and the mixture was acidified with 30 ml 
of 5 N HC1. Then 200 ml of water was added, the mixture was shaken, 
the chloroform layer was separated off, and the aqueous layer was ex- 
tracted with chloroform ( 2 x 40 ml). The combined chloroform ex- 
tracts were washed with water (3 x 30 ml), dried with sodium sulfate, 
evaporated in vacuum to 30 mI, and treated with 75 ml of petroleum 
ether. The precipitate was filtered off and dried in the desiccator. 
Yield 7.5 g (66.3%). Brown crystals giving cherry-red solutions. The 
substance is readily soluble in chloroform, acetone, methanol, ethanol, 
and acetic acid, moderately soluble in benzene and ethyl acetate, 
sparingly soluble in water and ether, and insoluble in petroleum ether. 
Mp 157-158 ~ C (deeomp., from ethanol). IR spectrum-" vC=O 1650 and 
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and 1620 cm -1 (broad band), pK a 6.57 • 0.05 (water, 20~ Found, 
%: C 62.00; H 5.21; N 11.97. Calculated for CI~HmN203, %: C 62.06; 
H 5.21; N 12.06. 

4-Hydroxy-2-methyl-8-piperidinoquinoline 5,6-quinone (VIII). A 
solution of 2.5 g (12.5 raM) of copper acetate in a mixture of 10 ml 
(100 raM) of piperidine and 30 ml of methanol was treated with 4.83 g 
(25 raM) of III, and the suspension was stirred in an atmosphere of oxy- 
gen. After 1.5 hr, 760 ml of O~ had been absorbed. The reaction mix- 
ture was cooled to 0 ~ C and, with stirring, it was acidified with 125 ml 
of I N HC1. The precipitate was separated off, washed with water, and 
dried in the desiccator. Yield 4.15 g (61%0). Brown crystals readily sol- 
uble in chloroform and acetic acid, moderately soluble in benzene and 
ethyl acetate, sparingly soluble in water and ether, and insoluble in 
petroleum ether. Mp 176-177 ~ C (decomp., from ethanol). IRspectrum: 
UC= O 1650 and 1625 cm - i  (broad band), pK a 7.0 • 0.1 (10% ethanol, 
20 ~ C). Found, %: C 66.51; H 5.85; N 10.44. Calculated for CI~HIeN203, 
%0: C 66.10; H 5.92; N 10.28. 

5 - Dimethylamino- 1-hydroxy- 3- methylpyrido[3,2- a]phenazine (IX), 
To a solution of 0.46 g (2 raM) of VII in 2.5 ml of absolute ethanol 
heated to the boil was added 0.25 g (2.3 raM) of o-phenylenediamine, 
and the mixture was boiled for 10 rain, left at room temperature for 
30 rain, and diluted with 10 ml of water after which the precipitate 
was filtered off and recrystallized from acetone. Yield 0.40 g (66%). 
Yellow crystals with mp 162-163 ~ C readily soluble in acetic acid, 
dioxane, and benzene, moderately soluble in acetone, methanol, and 
ethanol, sparingly soluble in ether and petroleu m ether, and insoluble 
in water. Found, %: N 18.68. Calculated for CIsHI6N40, %: N 18.41. 

1-Hydroxy-3-methyl-5-piperidinopyrido[3,2-a]phenazine (X). This 
was obtained in a similar manner to IX from 0.54 g (2 raM) of VIII and 
0.25 g (2.3 raM) of o-phenylenediamine in 5 ml of ethanoI. Yield 0.68 
g (98%). YeI1ow crystals with mp 209-210" C (from toluene) readiIy 
soluble in acetic acid, acetone, and chloroform, moderately soluble in 
dimethylformamide, ether, methanol, and ethanol, sparingly soluble 
in petroleum ether, and insoluble in water. Found, %: C 73.58; H 5.98; 
N 16.01. Calculated for C21H20N40, %: C 73.23; H 5.85; N 16.27. 

8-Dimethylamino-4,  5,6-trihydroxy-2-methylquinoline (Xl). A) 
A suspension of 1.16 g (5 raM) of VII in 10 ml of ethanol was treated 
with 0.7 mI (12 raM) of 85% hydrazine hydrate. The temperature of 
the reaction mixture rose, bubbles of nitrogen were liberated, the solid 
matter dissolved, and the solution lost its color. Then it was boiled for 
5 rain, treated with 20 mI of water, and cooled. The precipitate was 
filtered off, washed with water, and dried in the desiccator. Yield 0.90 
g (71.4%o). Yellow crystals readily soluble in acetone, acetic acid, 
methanol, and ethanol, moderately soluble in ether, benzene, and 
ethyl acetate, sparingly soluble in water, and insoluble in petroleum 
ether. Mp 223-225~ (from 50% ethanol). Found, %: C 57.13; 57.35; 
H 6.22; 6.04; N 11.16. Calculated for CI2HiaN20 ~ .HAG, %: C 57.13; 
H 6.39; N 11.11. 

B) To a hot solution of 0.7 g (3 raM) of VII in 15 mI of ethanol was 
added 0.44 g (3 raM) of phenylhydrazine hydrochloride, and the mix-  
tare was boiled for 5 rain. After 1 b_r, the precipitate was filtered off 
and recrystallized from acetic acid. Yield 0.35 g (48%). Yellow crystals 
with mp 232-233~ C (decomp.),  moderately soluble in water and di- 
methylformamide, sparingly soluble in acetic acid, chloroform, metha- 
nol, and ethanol, and insoluble in ethyl acetate, ether, and petroleum- 
ether. Found, q~ N 10.20; C1 13.09. Calculated for C12HI4N203" HC1, 
%: N 10.39; Cl 13.15. 

4, 5,6-Trihydroxy-2-tuethyl-8-piperidinoquinoline (XII). Thiswas 
obtained in a similar manner to XIb from 0.82 g (3 raM) of VIII and 
0.44 g (3 raM) of phenylhydrazine hydrochleride. Yield 0.75 g (81%). 
Yellow crystals with mp 240-242 ~ C, readily soluble in dimethylform- 
amide, acetic acid, and ethanol, moderately soluble in methanol, 
sparingly soluble in water, dioxane, and ethyl acetate, and insoluble 
in ether and petroleum ether. Found, %: C 57,65; H 6.16; N 9.06; 
C1 11.40. Calculated for C~HIsN~O s "HCI, %: C 57.97; H6.16; N9.01; 
C1 11.41. 

4, 6-Dihydroxy-2-methylquinoline 5, 8-quinone (XIII). A mixture 
of 50 ml of ethane1 and 125 ml of 1 N NaOH was added to 13.9 g 

(60 mM) of VII (or an equivalent amount of VIII) and the mixture was 
boiled for 15 rain. Then it was cooled to 35-40 ~ C and acidified with 
50 ml of 4 N HCI; after an hour the precipitate was filtered off, washed 
with 20 ml of 0.1 N HC1, 20 ml of ethanol, and 40 ml of ether, and 
dried in the desiccator. Yield 10.4 g (q8%). Red substance, moderately 
soluble in water, sparingly soluble in alcohols, insoluble in nonpolar 
solvents; on recrystallization from acetic acid it partially decomposes 
and it does not melt below 350 ~ C. UV spectrum: k m a  x, mn (log ~) in 
50% ethanoh 238 (4.30); 350 (3.74); 450 (3.36); 0.1 N NaOH in 50% 
ethanol: 230 (4.26); 252 (4.28); 385 (3.70). IRspectrum: UC= 0 1683 
and 1630 cm-1 (broad band), pKal 8.21 • 0.02, pKaz 9.85 • 0.05(water, 
20 ~ C). Found, %: C 53.78; H 3.94; N 5.98. Calculated for C10H~NO4. 
"H20, %: C 53.81; H 4.06; N 6.28. 

1,5-Dihydroxy-3-methylpyrido[3,2-a]phenazine (XIV). A suspen- 
sion of 0.45 g (2 raM) of XIII in 7 ml of 60% acetic acid was treated 
at 60~ with 0.25 g (2.3 raM) of o-phenylenediamine and the mixture 
was boiled for 5 rain. After an hour the phenazine produced was fil- 
tered off and dried in the desiccator. Yield 0.35 g (63%). Yellow trys- 
t e r  readily soluble in acetic acid, moderately soluble in dioxane, 
benzene, and chloroform, sparingly soluble in ethyl acetate, acetone, 
ether, methanol,  and ethanol, and insoluble in petroleum ether and 
water. Mp 253- 255 ~ C (from dimethylfermamide)~ UVspectrum k max, 
nm (log e) in ethanoh 228 (4.56); 286 (4.56); 418 (4.03); 0.1 N NaOH 
in 50~ ethanoh 288 (4.64); 294 (4.38); 449 (4.11); 0.1 N HC1 in 50% 
ethanol: 238 (4.69); 280 (4.37); 400 (4.08). Found, %: C69.57; H4.00; 
N 15.29. Calculated for ClsHnNs( h, % C 69.30; H 4.00; N15.16. 

The IR spectra were taken on a UR-10 speetrophotometes in the 
form of a suspension in paraffin oil and the UV spectra on a Hitachi 
(Japan) recording spectrophotometer of type EPS-3. 
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