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Abstract 

The reaction of MezAsNMez with PhzAsH yields 
Ph,AsAsMez , Mez AsAsMez , PhzAsAsPhz and 
Me,NH. The course of the reaction was studied 
over a range of temperatures and concentrations in 
toluene-da solution using ‘H and 13C NMR spec- 
troscopy. The NMR data indicate the initial forma- 
tion of MezNH and Ph,AsAsMes. The diarsine 
subsequently undergoes symmetrization to give a 
mixture of the unsymmetric diarsine and the two 
symmetric diarsines. All attempts to isolate Phs- 
AsAsMez were unsuccessful. Exchange processes 
involving the >AsN</>NH and >AsAs<l>AsAs< 
systems are very influential in determining the 
overall rate of reaction. Equilibrium constants were 
determined for the Me2AsAsMez/PhzAsAsPh2 and 
Et2AsAsEtz/PhzAsAsPhz systems. The results are 
compared with those of the analogous Me*AsH/ 
MezAsNMez system. 

the influence that various substituents may have 
on the lability of the As-As bond and the potential 
isolation of unsymmetric diarsines. 

In this paper, we describe our results related to 
the formation of PhzAsAsMez from the reaction 
of MezAsNMez with PhzAsH. The course of the 
reaction was studied by ‘H and 13C NMR spec- 
troscopy as a function of reactant concentration, 
temperature and time. Those factors that signifi- 
cantly influence the rate of formation of Ph,As- 
AsMe and its equilibrium concentration are dis- 
cussed. We also describe NMR studies of potential 
exchange reactions involving the >AsN<I>NH, 
>AsN</>AsH, >AsN</>AsAs<, >AsAs</>AsH, 
and >AsAs</>AsAs< systems. 

Experimental 

Introduction 

Our studies on the MezAsNMez/MezAsH [l], 
Me,AsNMez/MeAsHz [2] and MezAsNMez/EtzAs- 
AsEt [3] systems demonstrated that the lability 
of the As-N, As-As and As-H bonds leads to 
exchange reactions involving H-, MezAs-, Me2N- 
and/or MeAs< units. These exchange processes 
influence the overall rate of reaction and/or the 
equilibrium product distribution. These investiga- 
tions led to new and convenient synthetic routes to 
symmetric diarsines [l] and cyclic polyarsines 

t41. 
Previous reports concerning the characterization 

of unsymmetric diarsines are limited to those for 
(CF3)*AsAsMez [5,6]. Recently, we noted that 
the reaction of MezAsNMez with EtsAsAsEt, yields 
the unsymmetric diarsine, MezAsAsEt, , in solution 
[3]. Thus, we have undertaken a detailed study of 
several reaction systems, which lead to the forma- 
tion of unsymmetric diarsines in solution via R2As- 
exchange processes to gain an understanding of 

Standard high-vacuum-line techniques and a 
Vacuum Atmospheres Model HE-43 Dri-lab equip- 
ped with a Model HE-493 Dri-Train were used for 
storing and handling of all compounds. Toluene-ds 
and Me4Si were purchased from Aldrich Chemical 
Company and were stored over molecular sieves. 
MezNH (Matheson Gas Products) was dried over 
sodium metal and was distilled on the vacuum line 
prior to use. MezAsAsMez (60 ‘C/25 torr) [l], 
EtzAsAsEtZ (185 “C) [ 1,7], PhzAsAsPh, (melting 
point (m.p.) 129-130 “C) [8], MezAsCl (106 “C) 
[9], Et,AsCl (73-76 “C/73 torr) [lo], MezAsH 
(36°C) [ll], PhzAsH (160°C/10 torr) [12] and 
Me,AsNMe, (108 “C) [13] were synthesized by 
previously reported methods. Ph*AsNMes (11 l- 
114’C/l.O torr) was synthesized by the reaction 
of PhzAsCl with MezNH using a procedure [13] 
analogous to that reported for MezAsNMez. The 
purity of all compounds was checked by NMR 
spectroscopy. The reaction mixtures were protected 
from exposure to light. The NMR tubes were care- 
fully washed in a non-acid medium to prevent any 
possible acid-catalyzed exchange. 

*Author to whom correspondence should be addressed. 

‘H and r3C NMR spectra were recorded on a 
Nicolet 300 MHz multinuclear FT NMR spectrometer 
operating at 300.1 and 75.4 MHz, respectively, 
using tetramethylsilane as an internal reference. 
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and PhsAsAsPha at equilibrium in the Ph,AsH/ 
MezAsNMez system (eqn. (1)) is the same as the 
ratio observed for the independently studied Ph2As- 
AsPhz/MezAsAsMe2 system (eqn. (3)). These ex- 
change reactions are assumed to involve the forma- 
tion of a concerted, four-centered activated inter- 
mediate that undergoes bond dissociation and forma- 
tion processes to give the various exchange products 
observed in the reaction mixture [ 181. 

Preliminary investigations of analogous reactions 
involving >AsN< and >PH bonded compounds 
indicate the formation of phosphinoarsines. The 
reaction of MezAsNMez with PhaPH in toluene-da 
solution yields PhzPAsMez and Me2NH. Ph,PAsMe* 
then undergoes symmetrization to yield PhzPPPhz 
and Me2AsAsMe2. The >AsN</>PH and >AsAs<j 
>PP< systems are currently being studied to obtain 
kinetic and thermodynamic data and to relate these 
data with those obtained from the >AsN</>AsH 
and >AsAs</>AsAs< systems. 
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