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As a continuation of studying compounds of type Ar3X (X is  a Group V element)  by the method of dipole 
m o m e n t s  (DM) [1-3] we m e a s u r e d  the DM of t r iphenyl - ,  t r i - p - t o l y l ,  t r i - p - c b l o r o p h e n y l - ,  and t r i m e s i t y l a r s i n e  
in benzene at  25~ In Table  1 a r e  given a ,  fl, and 7, the slope tangents  of l ines a- -C,  d--C, and nD2-C (C = 
mole  f rac t ions) ;  Poo is  the po la r iza t ion  at infinite dilution, obtained by the Hedes t r and  extrapolat ion;  R D is  
the m o l a r  re f rac t ion .  The DM were  ca lcu la ted  using the equation/~ = 0.22 ~/Poo--1.05 RD. 

The inse r t ion  of subst i tuents  (CH3, C1) in the p posi t ion leads to a substant ia l  change in the DM. The 
total  contr ibut ion of the DM of the subst i tuents  (~ l) can be ca lcula ted  using the equation ~ i =/~ subt ~/3 + 6 cos  0, 
where  the DM of the subst i tuent  (/~ subt) is  equal to 0.37 D for  CH3 and 1.59 D for  C1, and 0 is  the value of the 
CAsC angle. The dipole m o m e n t s  of compounds (II) and (HI) can be depicted by the vec to r  sum p i and the 
DM of t r ipheny la r s ine  (1.14 D). The bes t  a g r e e m e n t  with exper imen t  gives  0 = 102 ~ (1.63 and 0.97 D for  (II) 
and (HI), respec t ive ly) .  The value of the 0 angle of t r i a r y l a r s i n e s  (I)-(III), obtained f r o m  the DM data in solu-  
tion, a g r e e s  exceedingly well  with the value of this  angle (102 ~ in t r i - p - t o l y l a r s i n e  [8] and t r i s - (2 ,  5-xylyl) -  
a r s ine  [9], which was found by the x - r a y  s t ruc tu re  ana lys i s  method. 

It is in te res t ing  that the DM of t r i m e s i t y l a r s i n e  is  s m a l l e r  than that  of t r ipheny la r s ine  by 0.44 D. Since 
the inse r t ion  of t h ree  C H  3 groups  in the 2, 4, 6 posi t ions  of the phenyl ring does not change the DM of the r ad i -  
cal ,  and the ro ta t ion  of the phenyl or  m es i t y l  group around the axis  of the As - -C  bond cannot change the con-  
t r ibut ion of this  group to the DM of the molecule ,  the obse rved  d i f ference  in the DM of a r s i ne s  (I) and (IV) is  
m o s t  p robab ly  re la ted  to the higher  value of the CAsC angle in t r i m e s i t y l a r s i n e  when c o m p a r e d  with t r i -  
phenylars ine .  The inse r t ion  of CH 3 groups  into the o-pos i t ion  of the phenyl r ings  of compounds of type 
(CGHs)3X leads  to a subs tant ia l  change in the s t ruc tu re  and p r o p e r t i e s  of the molecule .  Thus,  in t r i m e s i t y l - ,  
t r iduryl ,  and t r is (2 ,  6-dimethylphenyl)phosphine the CPC angle is  much g r e a t e r  (roughly 110 ~ [1, 10, 11] than 
in t r iphenylphosphine (103~ which finds re f lec t ion  in the DM values  of the phosphlnes [1, 10]. 

Start ing with the d i f ference  in the DM values  of a r s i n e s  (I) and (IV), i t  i s  imposs ib le  to e s t ima te  the 
value of CAsC in t r i m e s i t y l -  a r s ine ,  s ince the re la t ion  between the DM of the unshared  e lec t ron  pa i r  of the 
As a tom and the value of this  angle is  not known. 

The work  on de te rmin ing  the value of the CAsC valence  angle of t r i m e s i t y l a r s i n e  is  being continued. 

TABLE 1. Dipole Moments  of R3As (Benzene, 25~ 

COlTI- 

pound No, 

(1) 
(if) 
(iii) 
(iv) 

a B y P~o 

Pheny.1 
p-Tolyl  
P- Chloropheny 1 
Mesity 1 

3,45 
5,33 
3,28 
2,29 

t , i7 
i,12 
1,93 
t,26 

t,39 
t,34 
1,57 
i ,84 

ii9,4 
i 63,0 
129,1 
i5i,4 

*Data for (I): 1.07 [41; 1.23 [51; 1.36 [6]; for (II): 1.74 [7]. 

88,3 
i03,4 
i03,t 
i34,7 

RD 

1,14 
t,62 
t ,00 
0,70 
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E X P E R I M E N T A L  

The studied arsenic compounds were synthesized by the Grignard reaction in ether. The reaction mix- 
ture was decomposed with dilute HC1 solution. After drying the ether solution the products were isolated in 
up to 80% yields. The melting points of triphenylarsine (60 ~ from alcohol), t r i -p- tolylars ine  (151 ~ from 
alcohol), and t r i -p-cblorophenylarsine (107 ~ from alcohol) agree with the data given in [12-14]. (p-C1C~H4)3As. 
Found: C1 25.64%. CisHi2AsC1 ~. Calculated: C1 26.00%. When preparing t r imesi tylars ine the reaction was 
run in an ether-- tetrahydrofuran mixture. The product has rap 177 ~ (from n-hexane, cL [13]). 

CONCLUSIONS 

Based on measuring the dipole moments of triphenyl-,  t r i -p- to ly l - ,  t r i -p-chlorophenyl- ,  and t r i -  
mesitylarsine,  the value of the CAsC valence angle was estimated for the f irs t  three compounds (102~ 
angle should be substantially grea ter  for t r imesi tylars ine.  

This 
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Chemiluminescence (CL) was observed in the reactions of Grignard reagents and alkali-metal organo- 
metallic compounds with oxygen [1, 2], and also of aromatic Grignard reagents with aromatic peroxides [3]. 

The resul ts  of studying a new luminescent reaction of the organic peroxides: benzoyl, laury], and t e r t -  
butyl peroxide with butyllithium in either toluene, heptane, or THF solution are reported in the present 
paper. 
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