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Mass-spectrometric study of As-substituted 10H-phenoxarsines 
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High-resolution mass spectrometry and analysis of kinetic energies of ions were used to 
establish the main routes of electron impact-induced fragmentation of several As-substituted 
10H-phenoxarsines. 
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P h e n o x a r s i n e  der iva t ives  are used as c o m p o n e n t s  o f  
a n t i f o u l i n g  p a i n t s ,  t ,z H o w e v e r ,  t he  n u m b e r  o f  
A s - c o n t a i n i n g  he te rocyc les  s tudied  by mass spec t romet ry  
is r a t h e r  smal l .  :~-5 

In  th i s  work ,  we s tud ied  e l e c t r o n  impac t  h igh-  
r e so lu t ion  mass  spec t ra  o f  several As-subs t i tu ted  10H- 
p h e n o x a r s i n e s  (C6H4)2OAsR (R = M e  ( I ) ,  Et (2) ,  Pr a 
(3) ,  Pr  i (4),  Bu i (5) ,  C7HI5 (6),  C8H17 (7),  C9H19 (8),  
C3H 5 (9) ,  C - C P h  (10) ,  CI ( ! I ) ,  a n d  Br (12))  and  
bis(  1 0 H - p h e n o x a r s i n -  10-yl)oxide (13).  

Results  and Discuss ion  

Mass spec t ra  o f  all the  c o m p o u n d s  s tudied c o n t a i n  
peaks  o f  m o l e c u l a r  ions,  whose  in tensi t ies  vary over  

Table I. Mass spectra of 10-R-10H-phenoxarsines 

wide l imits a n d  depend  o n  t he  n a t u r e  o f  the  s u b s t i t u e n t  
R (Table  1). The  ma in  rou te  o f  t he i r  f r a g m e n t a t i o n  is 
re la ted to the e l im ina t i on  o f  the  s u b s t i t u e n t  R at  the  As 
a t o m .  T h e  peaks  o f  the [ M - R 1  + ions  t h a t  f o r m e d  have  
the  m a x i m u m  intens i ty  excep t  for  t ha t  o f  c o m p o u n d  10 
( R  = C=---CPh): in its mass  s p e c t r u m ,  the  peak  o f  the  
[ M - P h i  + ion is a m a x i m u m .  

Subsequen t  f r agmen ta t ion  o f  t he  [ M - R ]  + ions  occu r s  
in several d i rec t ions  to fo rm two  types  o f  ions  t h a t  
c o n t a i n  or  do  no t  c o n t a i n  As a t o m s  ( S c h e m e  1). T h e  
e l emen ta l  c o m p o s i t i o n  o f  s o m e  ions  was e s t ab l i shed  by 
measu r ing  the i r  exact  masses  ( T a b l e  2). 

The  [ M - R - A s l  + ions m o s t  l ikely have  the  s t ruc tu r e  
o f  the  mo lecu l a r  ion o f  d i b e n z o f u r a n ,  s ince  b o t h  o f  t h e m  
undergo  f ragmenta t ion  wi th  consecu t ive  loss o f  the  C H O "  

Ion Ixl (%) 

1 2 3 4 5 6 7 8 9 10 11 12 13" 

M" § 28.4 18.6 21.1 18.2 14.9 25.5 10.7 I !.0 5.9 91.0 43.0 6.8 22.8 
[ M - R I  + (A) 100.0 100.0 100.0 I00.0 100.0 100.0 100.0 100.0 100.0 4.1 64.0 100.0 100.0 
{ A - O f  § - -  0 . I  0 . 2  0 4  0 . 6  0 . I  - -  0 . 2  - -  0 . 2  0 . 2  - -  - -  

[ A - C H O ]  § 3.3 3.1 3.2 2.4 3.1 2.0 3.4 3.5 2.3 1.2 3.9 3.5 1.6 
[ M - R - A s l  ~ (B) 32.1 34.3 30.2 25.3 30.3 21.2 29.3 23.1 282  11.6 100.0 43.5 27.2 
[M-CoHsI*  . . . . . . . . .  100.0 --  --  --  
[ B - O H ]  + 0.2 0.2 0.1 0.1 0.1 0.l --  0.1 0.1 I.I --  2.7 -- 
[AsC6H4I § 2. I 1.3 1.7 1.5 1.8 0.7 1.0 0.9 1.2 4.0 2.9 0.2 0.9 
I B - C H O I  § I 1.0 I 1.0 9.5 7.6 9.2 4.3 6.7 7.3 820  10.0 15.0 18.3 4.3 
IAsCsH41 * 1.2 1.0 0.9 3.7 0.7 0.4 0.6 0.6 0_6 0.8 2.8 1.3 0.4 
IAsC4H2I + 1.2 I.I 1.0 0.8 0.7 0.2 0.3 --  0.7 1.5 !.6 2.3 0.3 
[ B - C H O - C 2 H 2 ]  § 0.9 0.8 1.5 0 5 0.5 0.1 0.2 0.2 0.5 1.9 1.0 1.8 0.1 
IAsC3H21 ~ 2.6 2.0 0.6 1.3 1.4 0.5 0.6 0.7 1.5 1.6 2.9 4.1 0.5 

1C61t51' 2.1 1.7 01,7 0.8 0.7 0.4 0.3 0.3 1.5 2.0 0.5 0.5 0.3 

[Asl " 0.4 0.5 0.3 0.3 0.2 0.1 0.5 0.1 0.4 1.2 0.3 1.2 0.3 

�9 Peaks of ions containing the most abundant isotopes are indic~ted. 
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Scheme  I 

i 
Et 

m/z~272.0182 
m/z.~ 272.0188 

*l ~2H5 
[M-Et-~H~-*--~--~[M-Et~-~--~-~[~] " + .  

m/z=~ 213.97~ m/z~242.9791 m/z~168.0575 
m/z~213.97~ m~242.9831 m~168.0585 

~2H2 
m/z~ e 113.0391 m/z~139.05~ 
m~113.0420 m~ 139.0551 

radical and C2H 2 molecule, and the ratios of intensities 
of  the peaks o f  ions that formed are approximately the 
same in the mass spectra of  dibenzofuran 6 and compound 
2. Similar fragmentation to form [ M - R - P ]  + ions is also 
typical of  phosphorus-containing analogs (10-phenyl- 
10H-phenoxaphosphines). r 

Thus,  dissociat ive ion iza t ion  o f  10-R-10H-  
phenoxarsines is determined by the structure of  the 
heteroeyclic system, and the nature of  the substituent at 
the As atom affects the ratio of  relative intensities of ion 
peaks. 

Experimental 

Mass spectra were obtained on an MX-1310 instrument 
with an ionizing voltage of 30 V and average temperature of 

Table 2. Exact masses of fragmentation ions for 
compound 2 

Ion I (%) m/z 
Experiment Calculation 

CItH ? !1.0 1 3 9 . 0 5 5 1  139.0548 
CsH4As 1.0 1 3 8 . 9 5 3 5  138.9529 
CgH 5 0.8 1 1 3 . 0 4 2 0  113.0391 
CjH2As 2.0 !12.9403 i!2.9373 

the ion source 120~ An SVP-5 system with direct inlet was 
used. 

Exact automated mass measurements were performed by 
reference peaks of perfluorokerosene with resolution capability 
R = 15000. 

Metastable peaks were analyzed by the defocusing method, a 
The compounds studied were synthesized according to the 

known procedure. 9 
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