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Abs t rac t  - Z,3,6-Triazaphenothiazine has been d e f i n i t i v e l y  synthesized 
a n d a c t e r i z e d .  A p rev i ous l y  r epo r t ed  syn thes is  appears t o  be wrong. 

A cqnpound purported t o  be 2,3,6- t r iazaphenothiaz ine has been descr ibed  by Okafor ,  Cas t le ,  and 
Wise . I t  was prepared by condensing 4 ,5 -d ich lo ropyr idaz ine  w i t h  2-mercapto-3-aminopyridine i n  t h e  
presence of base: 

Having need of a sample o f  t h i s  substance we repeated the  r epo r t ed  work, b u t  found i n  t h e  r eac t i on  
m i x tu re  no compound w i t h  the  p rope r t i es  g iven.  Instead,  we i s o l a t e d  a q u i t e  d i f f e r e n t  compound 
whose p rope r t i es  leave  l i t t l e  doubt b u t  t h a t  i t  i s  indeed the  r equ i r ed  2.3.6-tr iazaphenothiazine. 
The p rope r t i es  o f  t h i s  compound as found by us and as recorded by Cast le  are:  

Proper t ies  of  2.3,6-Triazaphenothiazine 

This  Paper Cas t le  e t  a l .  

Appearance Canary ye l l ow  Cream-colored 

mp, " C  293'(decomp. ) 214-215" 

Elemental Analysis C.53.36; H.3.11; N,27.71% C.53.24; H.3.16; N,27.38% 

U.Y. hmax,nrn(~) %400 (shou lder ) ,  329 (680), 251 (3.510) 254(16,300) ,283(14,600) 

NMR, OMSO-d6 9.16 s ( lH) (b road) ,  8.37 s ( IH) ,  
8.15 s (1H), 7.70 m ( IH),  6.80 m(2H) 

We o f fe r  the  f o l l ow ing  i n t e r p r e t a t i o n  o f  t h v d a t a :  

1 N M R d t r :  The compound descr ibed  by Cast le  i s  r epo r t ed  t o  show o n l y  two NMR s igna ls ,  
assigne t o  t e protons on C(1) and C(4). One would have expected the  o the r  f o u r  protons i n  the  
molecule t o  generate s igna ls ,  bu t  i f  they d id ,  they  were n o t  repor ted .  

Our compound shows the  proper number o f  s i gna l s ,  w i t h  t h e  c o r r e c t  i n t e g r a l s  and w i t h  the  ex- 
pected chemical s h i f t s .  Thus the  s i gna l  a t  6 9.16 i s  assigned t o  the  NH because i t  disappears upon 
adding 0 0 The s i gna l s  a t  6 8.37 and 68 .15  are associated w i t h  the  py r i daz i ne  r i n g  because they  
are unsp? i i  and more downf ie ld  than the  o the r  r i n g  protons.  The m u l t i p l e t s  a re  as would be expected 
f o r  the  p y r i d i n e  r i n g  protons.  

2. UV S ectrum I n  n i t r ogen  heterocycles,  the  HOMO i s  t h e  non-bonding o r b i t a l  o f  t h e  unshared p a i r  
on t h n :  atom and the  lowest  energy t r a n s i t i o n  i s  n p  pi* .  Such d isa l lowed t r a n s i t i o n s  
r e s u l t  i n  weak absorp t ion  and smal l  e x t i n c t i o n  c o e f f i c i e n t s  . 2.3,6-Triazaphenothiazine would be 
expected t o  show up t o  t h ree  such n 4  p i *  bands, corresponding t o  the  promot ion o f  e l ec t r ons  on 
the  py r i daz i ne  and the  p y r i d i n e  n i t r ogen  atoms. 

Cas t le  r e p o r t s  o n l y  bands of h igh  e x t i n c t i o n  coe f f i c i en t .  These cannot be assigned t o  the  
expected n+ p i *  t r a n s i t i o n s .  We f i n d  two l ong  wavelength, l o w - i n t e n s i t y  bands, one as a shoulder 
a t  approx. 400 nm and the  o ther  w i t h  Amax 329 nm. 

3. Elemental Anal s i s :  There a r e  severa l  ways i n  which t h e  two b i f u n c t i o n a l  reac tan ts  cou ld  
c o m b d a s t l e  r epo r t s  the  fo rmat ion  of b i s - su l f i des ,  c o n t r a r y  t o  t h e i r  expectat ion,  i n  
c l o s e l y  r e l a t e d  cases. I t  i s  n o t  a t  a l l  easy, however, t o  env i s i on  a l t e r n a t i v e  s t r uc tu res  which 
cou ld  reasonably be produced and which would fit the  a n a l y t i c a l  data f o r  carbon, hydrogen and 



ni t rogen found by ourselves and by the e a r l i e r  workers. We can th ink  o f  none which would f i t  the 
spectroscopic evidence reported by thes, and are a t  a loss  t o  suggest what t h e i r  compound might have 
been. 

EXPERIMENTAL 

Mel t ing  points were determined on a Fisher-Johns apparatus and are uncorrected. Protori nmr data 
were obtained on a Varian EM 360A instrument (chemical sh i f t s ,  6, ppm, i n t e r n a l  standard TMS) and 
u l t r a v i o l e t  spectra were recorded on a Perkin Elmer 552 spectrophotometer. Elemental analyses 
were performed by Galbra i th  Laboratories, Knoxvi l le,  Tenn. 

2-Merca to-3-amino r i d i n e  and 4.5-dichloro r idaz ine.  2-Chloro-3-aminoyr id ine (A ld r i ch )  was 
convert!d i n t o  2-Ercapto-3-aminopyridine %cording t o  Okafor 's procedure . 3,4,5-Tr ichloropyr i -  
dazine (A ld r i ch )  was converted i n t o  4.5-dimethoxypyridazine according t o  I t a i  and Kampa and thence 
i n t o  4.5-dichloropyridazine essen t i a l l y  according t o  the procedure of Wise and Cast le . 
2 3 6-Triaza henothiazine 1 . A so lu t i on  of 2-mercapto-3-amino py r i d i ne  (0.59 g) and potassium 
h;d;oxide OP82 g o f  85% (it! ethanol (110 ml )  was prepared under n i t rogen and added s lowly  and w i t h  
s t i r r i n g  uAder a nitroge; atmosphere t o  a so lu t i on  o f  4.5-dichloropyridazine (0.7 g) i n  ethanol (70 
ml ) .  The mix ture  was re f luxed for  10 min, then kept overnight a t  room temperature, under ni t rogen. 
and f i l t e r e d .  The f i l t r a t e  was evaporated t o  dryness and t reated w i t h  water (20 ml ) .  A ye l low 
s o l i d  separated (mp 290-292"C, decomp.) (250 mg). The f i l t r a t e  was evaporated t o  dryness and 
extracted several times w i t h  ho t  methanol. The e x t r a c t  was concentrated t o  about 7 ml and d i l u t e d  
w i th  an equal volume o f  water. Yellow needles separated (150 mg)(mp 2 9 5 T  decomp.). The f i l t r a t e  
was evaporated and the residue was ex t rac ted w i th  b o i l i n g  chloroform. The ex t rac t s  y i e l ded  a brawn 
gum (0.3 g).  The gum and the two l o t s  o f  c r ys ta l s  were combined and chromatographed on deact ivated 
s i l i c a  i n  ethanol-acetone (I:]) mixture.  The f i r s t  and l a s t  f rac t ions  were re jec ted.  The others 
were combined and evaporated g i v i ng  brown-yellow c r y s t a l s  (510 mg), mp 285-290°C (decomp.). These 
were r e c r y s t a l l i z e d  from ethanol   ori it) t o  g ive  the t r iazaphenothiazine (370 mg) as ye l l ow  needles, 
mp 293-C (decomp.). 

The above (over-elaborate) work-up procedure was adopted i n  a search f o r  a compound w i t h  the proper- 
t i e s  described by Okafor, Cast le,  and Wise. I t  i s  probable t h a t  the requ i red compound cou ld  be 
i so la ted  by simple c r y s t a l l i z a t i o n  from ethanol o r  aqueous ethanol. 
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