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The l o n g - w a v e  band with  a m a x i m u m  above  300 nm in the  UV s p e c t r a  of  s u b s t i t u t e d  5 , 1 0 - d i h y -  
d r o p h e n a r s a z i n e s  i s  i n t e r p r e t e d  a s  a t r a n s i t i o n  wi th  i n t r a m o l e c u l a r  c h a r g e  t r a n s f e r  in which  
the  t r i v a l e n t  a r s e n i c  a t o m  a c t s  a s  an e l e c t r o n  a c c e p t e r .  The  u n s h a r e d  p a i r  o f  e l e c t r o n s  o f  
As(III)  a p p a r e n t l y  m a k e s  i t s  own c o n t r i b u t i o n  to  the  z--Tr* t r a n s i t i o n s  a t  240-280 nm.  

The  UV s p e c t r a  o f  a r y l a r s i n e s  have been  i n t e r p r e t e d  in a n u m b e r  of  p a p e r s  [1, 2]. H o w e v e r ,  the  s p e c -  
t r a  and the d e t e r m i n a t i o n  of  the  n a t u r e  o f  the  bands  b e c o m e  m a r k e d l y  c o m p l i c a t e d  on p a s s i n g  to  1 0 - s u b -  
s t i t u t e d  5 , 1 0 - d i h y d r o p h e n a r s a z i n e s  (5 ,10-DHPA) [3-5] .  We have i n v e s t i g a t e d  the  UV s p e c t r a  o f  a n u m b e r  
o f  5 ,10 -DHPA and the  p r o d u c t s  o f  t h e i r  o x i d a t i o n  and m e t h y l a t i o n  at  the  a r s e n i c  a t o m  (Table  1). The  p r e s -  
ence  in the  UV s p e c t r a  o f  5 ,10 -DHPA d e r i v a t i v e s  o f  a band at  300-350  nm is  c h a r a c t e r i s t i c  ( F ig .  1). 

T A B L E  1. UV S p e c t r a  o f  1 0 - S u b s t i t u t e d  5 , 1 0 - D i h y d r o p h e n a r s a z i n e s  
and 5 , 1 0 - D i h y d r o p h e n o x a r s i n e s  

kma x (log s ), nm (in ethanol) 

H 

As-C21t5 
As (O) C2115 

As§ (CI%) C2H5I- 

As-CH (CHa)2 
As (O)-CH (CH~) 2 

As+(CH3)CH(CH~)2I - 

AsBr 

As-C6Hs 
As(O)-C6Hs 

As+(CHs)C6H~I - 

As-C6H4-CH3-n 
As-C~H4-CI-n 

As-CeH~-OCH3-n 

246(4,00) 293 (4,11) 315(3,96)* 

238(3,76)* 276(4,23) 316 (4,04) 
340 (4,00) * 

246(3,97) 294(4,05) 315(3,93)* 
238(3,75)* 276(4,26) 310 (4,06) 

325 (3,87) * 
336 (3,77) * 

239(3,65)* 275 (4,21) 312 (4,03) 
336 (3,80) * 

225(4,54) 283 (4,21) 308(4,02) 
353(3,75) 

246(3,96)* 288 (4,06) 318(3,91) 
221 (4,52)* 274 (4,19) 309(4,05) 

328 (3,88) * 
336 (3,85) * 

218 (4,69)* 273 (4,20) 318(4,06) 
329 (3,99) * 
339 (3,90) * 

235(4,40)* 292 (4,07) 325(3,97) 
238(4,43)* 290(4,14) 328(3,99) 

240(4,35) 291 (4,05) 326(3,95)* 

* S h o u l d e r .  

230 (4,14)* 288(3,58) 
242 (4,03) 277 (3,59) 

287 (3,68) 
294(3,69) 

243(3,93) 280(3,53) 
288(3,59) 
295(3,60) 

233 (4,12)* 289 (3,60) 

246(4,13) 301(3,76) 

236(4,36)* 289(3,68) 
244(4,17)* 280(3,52) 

288(3,59) 
297(3,55) 

238(4,37)* 289(3,67) 
23O-- 
238(4,37)* 288(3,9 0 
230-- 
240(4,42)* 284(3,79) 
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Fig. 1. UV spect ra  in ethanol: 1) 10- 
e thyl-5 ,10-dihydrophenarsazine;  2) 10- 
ethyl-  5,10-dihydrophenarsazine 10- 
methiodide; 3) 9 -ch lo ro -9 -a r sa f luo rene .  

Its appearance is apparent ly  associa ted  with the presence  
of two heteroatoms - ni trogen and arsenic  - in the molecule 
[ 5]. Absorption bands are  not observed in the indicated 
region for model compounds with only one of them (see, for 
example,  the UV spect rum of 9 -ch lo ro -9 -a r sa f luo rene  in 
Fig. I). 

The exposure of the nature of the long-wave transition 
in the spec t ra  of 5,10-DHPA derivat ives under discussion 
is facilitated by a compar ison of the i r  spect ra  with the data 
for the oxides and methiodides (Table 1). If the unshared 
pai r  of the e lect rons  of the arsenic  atom did part icipate in 
the t ransi t ion,  the i r  bonding would lead to a decrease  in the 
absorption at 315 nm. In fact, however, this is not observed 
in the spec t ra  of the methiodides and oxides of 10-subs t i -  
tuted 5,10-DPHA, but, on the cont ra ry ,  one even notes a 
bathochromic shift of this band (Fig. 1). In view of the fact 
that the acceptor  proper t ies  of the arsenic  atom are in- 
tensified when it passes  to the te t racoordinated  state [6, 7], 

it might have been assumed that the long-wave t ransi t ion is associated with in t ramolecular  charge t r a n s -  
fer  to the arsenic  atom. There is no doubt that this sor t  of t ransi t ion is facilitated to a considerable degree 
by the presence  in the molecule of a ni trogen atom that has e lec t ron-donor  proper t ies .  Replacement of the 
ni trogen atom by oxygen, which is charac te r ized  by a higher ionization potential of the p e lec t rons  (I of 
nitrogen is 9.47 eV, while I of oxygen is 12,81 eV [8]) leads to complete disappearance of the long-wave 
bands in the spect ra  of the phenoxarsines (Table 1). 

Three intense bands at 200, 240, and 290 nm are observed in addition to the region under cons idera-  
tion in the spec t ra  of 5,10-DHPA derivat ives .  The pa rame te r s  of the last two bands are presented in Table 
1 (the f i r s t  band is situated on the boundary of the operat ing range of the spectrophotometer) .  The observed 
t ransi t ions  are probably t ransi t ions  of the ~ *  type, inasmuch as a bathochromic shift occurs  as the po la r -  
ity of the solvent increases .  In addition, the unshared pair  of e lec t ron of arsenic  apparently also part icipate 
in the form ation of the bands, inasmuch as the indicated bands are shifted hypsochromical ly  in the spec t ra  
of the oxidized and methylated 5,10-DHPA derivat ives.  

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

The UV spect ra  were recorded  with SF-8 and Specord UV-Vis spect rophotometers .  The solvents 
were cyclohexane and ethanol. The investigated compounds were rec rys ta l l i zed  o r  distilled direct ly  p r io r  
to recording of the spect ra .  The solution concentrat ions were 2 �9 10-3-5 "10 -3 mole / l i t e r ,  and the l ayer  
thicknesses  were 0.002-0.05 cm. 
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