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The UV spec t r a  of 18 phenothiazine de r iva t ives  and seven diphenylamine de r iva t ives  having 
s i m i l a r  subst i tuents  in the cor responding  posi t ions  of the benzene r ing a re  p resen ted .  The 
in te r re la t ionsh ip  between the s t ruc tu re  and the c h a r a c t e r  of absorpt ion  in the UV region is 
d i scussed .  

A study of the absorpt ion  spec t r a  of phenothiazine de r iva t ives  is of theore t ica l  and p rac t i ca l  in te res t  
since these compounds have a s s um ed  g rea t  impor tance  in medica l  p rac t i ce ;  one of the cu r ren t  p rac t i ca l  
p r o b l e m s  is r a i s ing  the s tabi l i ty  of these  subs tances ,  pa r t i cu l a r ly  in solut ions,  to the action of UV radiat ion 
in sunlight.  

The absorpt ion  spec t r a  of phenothiazine de r iva t ives  have not yet  been studied sys temat i ca l ly .  In-  
dividual data on a t t empts  to apply UV absorpt ion  spec t r a  for  the ana lys i s  of seve ra l  medic inal  f o r m s  con-  
taining these de r iva t ives  a re  p r e sen t ed  in [1, 2]. A compar i son  of the UV spec t r a  of aminazine ,  p ropaz ine ,  
dinezin, and diprazin  has  shown [3] that  r ep lacement  of hydrogen in the 10 posit ion of phenothiazine by di-  
a lkylaminoalkyl  subst i tuents  only s l ight ly (by 1 to 2 nm) shif ts  the shor t -wave  m a x i m u m  of phenothiazine 
(254 nm) to the long-wave side.  Branching of the side chain in the d iprazin  molecule  a lso  leads  to a ce r ta in  
ba thochromic  shift (2 nm).  A m o r e  pronounced ba thochromic  shift  (5 rim) is induced by the introduction of 
chlorine into the 2 posi t ion,  as occurs  in the spec t rum of aminaz ine .  The long-wave m a x i m u m  (at 320 nm 
for  phenothiazine) in the s p e c t r a  of these  compounds is shifted hypsochromica l ly  and m o r e  apprec iab ly  (by  
11 urn). 
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Fig. 1. UV spec t ra  of compounds:  1) I; 
2) IV; 3) VII; 4) XIX; 5) XXI; 6) XXII. 

We have compared  the e lec t ronic  absorpt ion  spec t r a  of 
individual phenothiazine and diphenylamine de r iva t ives  and have 
compared  the r e su l t s  with s eve ra l  p rev ious ly  repor ted  r e su l t s .  

The UV absorpt ion spec t r a  of substi tuted phenothiazine 
de r iva t ives  and s i m i l a r l y  subst i tuted diphenylamine de r iva t ives  
a r e  p re sen ted  in Fig. 1. Despite  seve ra l  d i f fe rences  in the po-  
sition of the m a x i m a  and min ima  and in the absorpt ion  in tens i -  
t ies ,  two r a y s  of cu rves  which co r respond  to the diphenylamine 
or  phenothiazine de r iva t ives  a re  c l e a r l y  v is ib le .  Phenothiazine 
and i ts  de r iva t ives  have absorp t ion  min ima  at the s i tes  where  
the absorpt ion m a x i m a  of diphenylamine and i ts  de r iva t ives  
a re  located.  The absorp t ion  cu rves  of these  phenothiazine 
de r iva t ives ,  like the curve  of phenothiazine i tself ,  have two 
max ima :  a shor t -wave  m a x i m u m  n e a r  254 nm,  and a long-wave 
m a x i m u m  n e a r  320 rim. Attention was  drawn to this  p r o p e r t y  
of phenothiazine in [3]. 

*For Communication XXV see  [7]. 
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Fig. 2. UV spect ra  of compounds: 
1) I; 2) l-I; 3) III. 
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Fig, 3. UV spectra of compounds: 
I) l'I; 2) V; 3) VI. 
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Fig. 4. UV spec t ra  of compounds: 
1) II; 2) IX; 3) VIII. 
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Fig. 5. UV spect ra  of compounds: 
1) IX; 2) :83; 3) X. 

The cha rac t e r  of the absorpt ion spec t ra  of the diphenylamine der iva t ives  is determined to a signifi-  
cant degree  by in terac t ion  of the 2pz e lec t rons  of the ni trogen atom with the v sys tem of benzene r ings.  The 
development of two absorpt ion bands on passing f rom diphenylamine der iva t ives  to phenothiazine de r iva -  
t ives  a t tes ts  to the appearance of the possibi l i ty  of e lec t ron  t r ans fe r  f rom one benzene ring to another  
(through the sulfur atom), i .e . ,  the creat ion of a new chromophor ic  sys tem;  it depends on two e lec t ronic  
ground states  of the new t r i cyc l i c  v - e l ec t ron  sys tem of phenothiazine. Closing the phenothiazine r ing ap- 
parent ly  leads to delocalizat ion of the v e lec t rons  over  the ent i re  r ing.  

The curves  of the UV absorpt ion spec t ra  of phenothiazine (1), 10-methylphenothiazine (2), and 10- 
acetylphenothiazine (3) are  p resen ted  in Fig. 2. Trans i t ion  f rom compound I to II is in no way re f lec ted  in 
the shor t -wave maximum, while the long-wave maximum is shifted to the shor t -wave side by 8 to 14 rim. 
A s imi la r  hypsochromic  shift of the long-wave maximum was observed  [3] on passing f rom phenothiazine 
to 10-dialkylaminoalkyl substi tuents.  The curve of compound 1TI p resen t s  an absolutely different  p ic ture :  
both maxima are  markedly  shifted to the shor t -wave region (by 26 and 60 nm, respect ively)  as a resu l t  of 
conjugation of the carbonyl  oxygen atom with the unshared e lec t ron  pai r  of ni trogen.  

Introduction of chlorine into the 10-methylphenothiazine molecule affects  the absorption curve r a the r  
slightly (Fig. 3) : the shor t -wave maximum is shifted bathochromical ly  by 2 to 4 nm, while the long-wave 
maximum is shifted hypsochromica l ly  by 6 to 8 nm. The posit ion of chlorine in the 2- and 3-ch loro-10-  
methylphenothiazines affects  only the intensit ies of the minimum at 278 nm. 

Introduction of a n i t ro  group into the 3 position of 10-methylphenothiazine markedly  changes the shape 
of the absorpt ion curve (Fig. 4) : the short-wave maximum is shifted hypsochromical ly  by 24 nm and de-  
c r e a s e s  somewhat in intensity; the long-wave maximum is shifted to the long-wave side by 50 nm with an 
appreciable  increase  in intensity.  In addition, a new maximum a p p e a r s  at 286 nm (log e 3.38). These 
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changes in the absorpt ion spec t rum occur  due to migrat ion of an e lec t ron  f rom the a romat ic  ring to the NO 2 
group,  as occurs  in the case  of n i t robenzene as compared with benzene [5]. The three  maxima in the spec-  
t rum of 3-ni t ro-10-methylphenothiaz ine  (VIII) are  apparent ly explained as  follows: a) 365 nm is local  ex-  
citation of the ni tro group; b) 286 nm is the p r i m a r y  local exci tat ion of the phenothiazine chromophore;  c) 
230 nm is absorpt ion associa ted with e lec t ron  t r ans fe r  [6]. 

Reduction of the ni t ro  group to the amino group markedly  changes the curve and makes  it ex t r eme ly  
close to the curve  of 10-methylphenothiazine.  

Trans i t ion  f rom the absorption spec t rum of 3-amino-10-methylphenothiazine (IX) to the spec t rum of 
the S-oxide of this  compound iX) a t tes ts  to an appreciable change in the phenothiazine chromophore  (Fig. 5). 
Fu r the r  t ransi t ion to an even more  oxidized compound, 3-amino-10-methylphenothiazine S,S-dioxide (XI), 
does not change the shape of the absorpt ion of the new compound so markedly .  

A more  profound in terpre ta t ion  of the spec t ra  of the compounds discussed he re  r equ i res  additional 
exper imenta l  data as well as the application of quantum-chemical  methods of calculating the v -e l ec t ron  
s t ruc tu res .  

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

Compounds V and XVI were  obtained for  the f i r s t  t ime.  Compound V was obtained by methylat ion of 
IV, in analogy with [4], and had mp 81-83 ~ Found %: C1 14.04; N 5.83; S 12.96. C13H10C1NS. Calculated %: 
C1 14.32; N 5.65; S 12.94. Compound XVI was obtained by oxidation of IV with hydrogen peroxide in glacial  
acet ic  acid by refluxing for  2 h and had mp 157-158.5 ~ (from alcohol). Found %: C1 12.71; N 5.03; S 11.73. 
Ci3H10C1NO 2. Calculated %: C1 12.67; N 5.01; S 11.46. 

The remaining compounds are  indicated in Table 1 and were  synthesized by previous ly  descr ibed  
methods.  

The UV absorpt ion spec t ra  were  obtained by N. D. Solokhina with an SF-4 spec t rophotometer .  Con- 
centra t ions  f rom 1 �9 10 -3 to 2 �9 10 -5 in alcohol were  used with a l aye r  thickness d of 0.5 cm.  The data are  
p resen ted  in Table 1. 
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