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The complexing of a - (6 -methy l -2 -benzo th iazo ly l ) -a -pheny l - f l  -p icrylhydrazine  and c~-(6- 
me thy l -2 -benzo th iazo ly l ) - a -pheny l - f l -  (2,6-dinitrophenyl)hydrazine with ammonia and t r i -  
methylamine in both the solid state and in solvents (benzene, acetone, hexafluorobenzene,  
and heptane) was investigated.  It was demonst ra ted  that complexing does not depend on 
the donor and acceptor  cha rac t e r i s t i c s  of the molecules  but i s  determIned by the s t ruc tu r -  
al pecul iar i t ies  of the substance in solution and in the crysta l l ine  s tate .  

In the present  paper ,  we Investigated o l - (6 -methy l -2 -benzo th iazo ly l ) -a -phenyl - f l -p ic ry lhydraz ine  {I) 
[1] and a -  (6-methyl-2-benzothiazolyl ) -a-phenyl- f l  - (2,6-dinitrophenyl)hydrazine (II) [2]. 

I t  has been previous ly  shown [3] in the case  of complexes of d iary lp icry lhydraz ine  with amines that 
the s t ruc ture  of the sol id-phase  state,  which also determines  the chemical  and physical  proper t ies  of the 
substance in condensed phases,  may be retained in solution. We have also noted [1] the interest ing fact of 
the disappearance of paramagne t i sm and the cha rac te r i s t i c  absorption maximum in the visible region on the 
addition of I to a solution of 6-methylbenzothiazolylphenylpicrylhydrazyl ,  which is inexplicable f rom the 
point of view of the molecular  s t ruc ture  of the solution. However, this phenomenon finds an explanation if 
the proper t ies  of I and the radica l  mentioned above are considered to be a function of the macromolecu la r  
s t ruc tu res  of these compounds.  Since cases  of such anomalous behavior of radica ls  are  frequent for he te ro -  
cyclic analogs of diphenylpicrylhydrazine (DPPH) [4], we also investigated the complexing of hydrazines  I 
and II with ammonia  and t r imethylamine  in the solid state and In a number  of solvents (benzene, acetone, 
hexafluorobenzene,  and heptane). 

When N (CH3) 3 is bubbled through crys ta l l ine  I, the lat ter  fo rms  a black complex (III), which is ex-  
t r eme ly  stable in air  and does not decompose even under high vacuum and on heating to 100~ The same 
hydrazine reac t s  with ammonia  to give a brown complex (IV) that decomposes  rapidly in a i r .  Hydrazine II 
in the solid state does not form a complex with ei ther  t r imethylamine or ammonia.  

Considering that the removal  of a ni t ro group on passing f rom I to II substantial ly reduces  the ac-  
ceptor  proper t ies  of the lat ter ,  it might have been assumed that complexing is a select ive process  that de-  
pends on the donor and acceptor  cha rac t e r i s t i c s  of the react ion components .  

In this case ,  a s imi lar  pat tern should have been observed In solutions. However, when NH 3 was 
bubbled through a solution of I, we observed a change in color  but were unable to isolate a crys ta l l ine  c o m -  
plex, while hydrazine II in acetone gives an almost  black crysta l l ine  complex (V) with NH 3 that is stable in 
the presence  of a solvent.  

As for the react ion of I and H with N (CH3)3, II in solution and in the solid state remains  inert  with r e -  
spect to t r imethylamine .  

A solution of I in benzene turns  red  when the amine is bubbled through it. The addition of heptane to 
this red solution precipi ta tes  red c rys ta l s  of a 1 : 2 complex (VI) of I with N (CH3) 3 that are  stable on heating 
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to 100 ~ under  high vacuum.  A black complex that was identical  to III was obtained f rom the benzene solution 
on m o r e  prolonged passage  of the amine .  It has the 1 : 3  composi t ion.  The s ame  complex  is  formed when the 
amine is bubbled through a sa tu ra ted  benzene solution of I. However ,  a solution of I in hexaf luorobenzene 
gives only complex  VI no m a t t e r  how long it is t r ea t ed  with N (CH3) 3 , 

Complex VI could not be conver ted  to III  by bubbling amine through c rys ta l l ine  VI. However ,  if 
N(CH3) 3 is  bubbled through a suspension of VI in heptane, it is gradual ly  conver ted  to III,  i .e . ,  the color  and 
composi t ion change.  

The fact  that hydraz ine  II, which has a poore r  (as c o m p a r e d  with picryl)  2 ,6-dini t rophenyl  accep tor  
grouping, f o r m s  a complex with NH 3 in solution, while I does not f o r m  one, and the fact  that  II does not  
fo rm a complex  with the be t t e r  donor N (CH3) 3 but does fo rm a complex  with NH3,provides a bas i s  to a s sume  
that  complexing is independent of the donor and acceptor  c h a r a c t e r i s t i c s  of the molecu les  par t ic ipa t ing  in 
it  and is in all  l ikelihood unse lec t ive .  

In addition, the s tabi l i ty  of complex VI in the c rys ta l l ine  s ta te  on prolonged pas sage  of N (CH3) 3 indi-  
ca tes  that  the d i f ference  between VI and III  does not r e s ide  s imply  in the di f ferent  amounts of added amine 
molecu les .  

The de termining  fac to r s  for  eomplexing a r e  probably  the s t ruc tu ra l  pecul ia r i t i es  of the subs tances  in 
solution and in the c rys ta l l ine  s ta te ,  as has  been demons t r a t ed  in [3]. 

In this case ,  both benzene and heptane, sa tu ra ted  with N(CH3)~, can be cons ide red  to be "act ive"  so l -  
vents that  change the geome t ry  of the complex  and faci l i ta te  convers ion of VI to III .  

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

The inves t iga ted  hydraz ines  (I [1] and II [2]) were  pur i f ied and vacuum-dr ied  to r emove  the c r y s t a l l i -  
zation solvent .  

The fo rmat ion  of complexes  was moni tored  v isua l ly  f rom the change in the color  of the solution or 
the sol id.  

The amines  were  purif ied by pass ing them through a bott le filled with c rys ta l l ine  NaOH and a solvent  
ident ical  to that used in the exper iment ,  a f te r  which they were  passed  through g lass  tubes filled with the 
c rys ta l l ine  hydraz ine  or  into t es t  tubes containing solutions of I and II .  The amine flow ra te  was moni tored  
with a flow m e t e r .  

Complex III.  This  a lmos t  b lack  c rys ta l l ine  product  had mp 120-122 ~ (dee.). Found: C 54.22; H 6.11; 
N 19.79%. C20H14N6OsS �9 3C3H9N. Calculated:  C 54.12; H 6.39; N 19.60%. 

Complex VI. This  complex  was obtained as red  p l a t e s  with mp 128-130 ~ (dec.). Found: C 53.35; H 
5.34; N 18.20%. C20H14N606S �9 2C3HgN. Calculated:  C 53.42; H 5.48; N 19.20%. 

Complex IV. This  complex  was obtained as a brown powder that  rapidly  lost  NH 3. I t  decomposed  in 
a i r  in 30 rain to give s ta r t ing  hydrazine I, which was identified f r o m  a mixed mel t ing-po in t  de te rmina t ion  
with an authentic s am p l e .  
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