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ducts were recrystallized from methanol to analytical purity to yield: 

63%, mp. 68-69'; IIb, 57%, mp. 67-69O and IIc, 54%, mp. 85-8T0, lit. mp. 

IIa, 
1 

88-goo. 

w. Calcd for C13H13N05S (IIa): C, 52.88; H, 4.43; N, 4.74. 

Found: C, 52.96; H, 4.38; N, 4.50. 

Anal. Calcd for C H NO S (IIb): C, 51.68; H, 4.64; N, 4.30. 

Found: C, 51.69; H, 4.66; N, 4.23. 
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In 1968, we reported a new system, pyrido[3',4',(4',3'):4,5limidazo- 

[1,2-c] [1,2,3]benzotriazine (A) which could theoretically exist in two iso- 
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I meric forms &or a . At that time, chromatographic analyses afforded only 

6 
a single product and available chemical and physical methods proved inade- 

quate to establish the identity of our product as &, a, or a mixture of 
both. Recently, 1 was reported to exhibit confirmed activity in the leuke- 
mia P 388 test system,' renewing our interest in this class of compounds as 

potential anticancer 'agents. 

product is indeed a mixture of 

single isomer, a total of seven absorptions would have been expected in the 

1 13C NMR and 

and=. 

H NMR studies revealed that the 

If we had been dealing with a 

"C spectrum (excluding the quaternary carbons). However, thirteen absorp- 

tions were noted. The following chemical shifts were observed: 

C1 128.1 C2 131.1 C3 132.5 C4 121.3 
128.5 131.5 121.6 

Cll 112.9 (&) CIO 144.4 (&) C8 133.6 (&) 
104.5 (a) 142.2 (&) 141.6 (2) 

In the IH NMR, each of the isomers exhibited distinct resonances for pro- 

tons 11, 10, and 8: 

(a), all appearing as complex multiplets. 

general for a l l  unsymmetrical 1,2,3-benzotriazines that have been synthe- 

6 8.14, 8.62, and 9.66 (&); 8.19, 8.62, and 9.32 

The isomerism described appears 

sized by similar procedures. 

We recently prepared the title compound by condensing 3,h-diaminopyri- 

dine (2) and anthranilic acid (1) in polyphosphoric acid to afford 2-g-amino- 

phenylimidazo[ 4,5-c]pyridine (A), which on diazotization undergoes cycliza- 

tion to 1. 

is now reported herein. 

This procedure is much superior to that described earlier' and 
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2 - 3 - 
L 

4 - 

2-~-Aminophenylimidazo [ 4,5-c]pyridine (4). - Polyphosphoric ac id  (175 m l )  

w a s  heated t o  120°, and then added t o  a mixture of 3,4-diaminopyridine (6.7 

g,  0.0616 mol) and an th ran i l i c  acid (8.44 g ,  0.0616 mol) i n  a 1000 ml 3- 

necked round-bottomed f l a s k  provided with a mechanical stirrer, calcium 

chloride drying tube,  and nitrogen i n l e t .  

mixture w a s  then raised,  with constant s t i r r i n g ,  t o  250' f 5'. 

a t  250' and an addi t ional  hour a t  210°, the  mixture w a s  cooled t o  70' and 

poured i n t o  a beaker containing 1000 m l  of cold water ( 0 % ) .  

rinsed with an addi t ional  500 ml of water and the  t o t a l  solut ion w a s  brought 

up t o  pH 8 with concentrated ammonium hydroxide. The pale yellow precipi-  

tate t h a t  formed w a s  washed with water, dr ied and extracted with 250 m l  of 

The temperature of t he  react ion 

After  3 h r s  

The f l a s k  w a s  

boi l ing methanol. Treatment of t h e  hot ex t r ac t  with decolorizing carbon, 

f i l t r a t i o n ,  and evaporation of the solvent under reduced pressure afforded 

the  crude product which was fu r the r  t r i t u r a t e d  with warm a c e t o n i t r i l e  (about 

150 m l ) .  

w a s  i so l a t ed  by f i l t r a t i o n  and dried; yield:  

This mater ia l  was found t o  be pure enough t o  be used i n  the  next step.  A 

pure sample can be obtained by f r ac t iona l  r ec rys t a l l i za t ion  from ethanol,  

mp. 202-204°, lit.4 mp. 242-245O, Rf = 0.10 using E' Brinkman s i l i c a  p l a t e  

and a c e t o n i t r i l e  a s  t he  e lu t ing  solvent.  

Fyrido[3' , 4 ' ( 4 '  ,3'):4,5]imidazo[1,2-~][1,2,3]benzotriazine(~).- 2-pAmino- 

phenylimidazo[4,5-c]pyridine ( 5  g ,  0.024 mol), 17 m l  of ace t i c  acid and 25 

ml of water w e r e  placed i n  a 100 m l  round-bottomed f lask.  The mixture w a s  

heated t o  35-40' t o  e f f e c t  solution and a solut ion Of sodium n i t r i t e  (3.4 

The mixture was cooled i n  an i ce  bath fo r  2 h r s ,  and the  product 

8.7 g ( 6 7 . 5 % ) ,  mp. 192-196'. 

236 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
1
9
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



OPPI BRIEFS 

g, 0.049 mol) in  6 ml of water was  added with s t i r r ing .  

mixture w a s  heated rapidly t o  70°, then cooled t o  ambient temperature and, 

a f t e r  1 hr ,  diluted with 300 m l  of water. The mixture w a s  made basic with 

concentrated emmonium hydroxide (pH 8). The sol id  tha t  was  formed was  re- 

moved by f i l t r a t i o n ,  washed thoroughly with water, and extracted with hot 

ethanol (100 m l ) .  The extract  was t rea ted  with decolorizing charcoal and 

then f i l t e r ed  hot. Crude product crystal l ized from the filtrate on cool- 

ing. It w a s  collected by f i l t r a t i o n ,  washed with ether,  and dried i n  vac- 

- uo t o  afford 3.5 g, 66.5% yield (average y ie ld  = 66-722 ) , mp. 194-195O , 
lit.' mp. 192-194'. 

( ace toni t r i le )  revealed only one spot. 

The result ing 

Tic on a Brinkman s i l i c a  gel p la te ,  Rf = 0.15 
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ca l  error.  

by different  workers on different  samples. 

The l i t e r a tu re  melting point appears t o  be a typographi- 

The given melting point i s  correct and w a s  determined 
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