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It iS known that t r ibenzylars ine  and other products are  formed when tributyl arseni te  is reacted with 
benzylmagnesium chloride [1]. The bahavior of the es ters  of the thio acids of tr ivalent  a rsenic  in Grig-  
nard react ions is not repor ted  in the l i terature .  

We established that the es ters  of the thio acids of trivalent a r sen ic  react  with organomagnesium 
compounds with the evolution of heat and either the complete or part ial  cleavage of the A s - S  bonds. The 
corresponding t e r t i a ry  ars ines  (a) and mercaptans  (b5 are  formed when the reactants  are  taken in the rat ios 
indicated in the general  scheme given below 

RnAs(SR')3_ n ~ (3 -- n) R"MgBr ~ BnP,'~_ n As ~- (3 -- n)HSR' R = C6H5, C2H5 
C~Hs; R ' ~  n-C~H,, C6HsCH2; R"= C2H5, C~Hs; n ~ 0, l, 2 

The transit ion of one thio ester  to another can be accomplished by alkylattng the es ters  of the thio 
acids of tr ivalent  a r sen ic  with organomagnesium compounds. Thus, for example, triethyl t r i thioarseni te  
is alkylated with a molar  amount of ethylmagnesium bromide to S,S-diethyl ethyl dithioarsonite 

(C~H~S)~As ~ C~HsMgBr-~C~HsAs(SC~Hs)~ ~- MgBr(SC2Hs) 

while S,S-diethyl phenyl dithioarsonite is alkylated by ethylmagnes ium bromide to S-ethyl ethyl phenyl thio- 

ars ini te  

C~H~ 
\ 

CsH~As(SC~Hs)~ -~ E2H~MgBr -~ AsSC2H~ -~ MgBr(SC~H~) 
/ 

C6H~ 

In Table 1 are  given the start ing compounds and their ra t ios ,  and also the isolated products,  as well 
as their yields and analytical data. 

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

Reaction of Tribenzyl  Tri thioarseni te  with Ethylmagnesium Bromide (Molar ratio 1 : 35. To the ethyl- 
magnesium bromide obtained f rom 9 g of magnesium and 35.6 g of ethyl bromide in 150 ml of ether,  with 
s t i r r ing,  was added a solution of 48 g of t r ibenzyl  t r i th ioarseni te  in 50 ml of absolute ether at such a ra te  
that the ether boiled steadily. The reaction mixture was refluxed for 3 h and then it was decomposed under 
cooling with ice water ,  and then with dilute HC1 solution (1:45. The ether layer  was separated,  dried over 
MgSO4, and from the liquid, remaining after distilling off the ether, were isolated two main fractions (see 
Table 1, Expt. 1): I) bp 46-48 ~ (25 ram); n~ 1.4796; 10.5 g = t r ie thylars ine  (from [5]: bp 140~ II) bp 71.5-73 ~ 
(10ramS; n~ 1.5760; 30 g = benzyl mercaptan (from [6]: bp 87 ~ (18 ram); n~ 1.5729). 

The reactions of S,S-dibutyl phenyl dithioarsonite and S-butyl ethyl phenyl thioarsinite with phenyl- 
magnesium bromide were run under analogous conditions (see Table 1, Expts. 2 and 35. 
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TABLE 1 

Starting compound 

(CsHsCH2S)3As+3 C2HsMgBr 

C6HsAs(SC4Hg- n)2+2C6H 5 MgBr 

i 

C2HS~AsSC4Hg- n+C6HsMgBr 
CsHs 

(C2HsS)3As+CzHsMgI3r 

CsHsAs(SC2Hs)2+C 2HsM gB r 

Isolated reaction products and 
their constant 

a) (C2Hs)3As 

T. Bp. 46-48 ~ 
(25 ram) 
n 2~ 1.4796 
b~CsHsCH2SH 
T. Bp. 71.5-73 ~ 

(I0 mm) 

n ;  1.5760 

a) (CsHs)3As* 
T. mp. 56-57 ~ 
(ethanol) 

b) n- C4HgSH 
T.Bp. 96-98 ~ 

a) C2HsAs (CsH~)2t 

T. Bp. 101.5-103 ~ 

(0.008 ram) 

n 2~ 1.6151 
D 

d~ ~ 1.2387 
b) n- C4HgSH 
T. Bp. 95-96 ~ 

C2HsAS (SC2Hs) 2 
T. Bp. 58-59 ~ 
(0.i ram) 

zo 1.5760 n D 

D24 ~ 1.2572 

C2Hs(C6Hs)AsSC2Hs:~ 
T. Bp. 136-138 ~ 
(I0 ram) 

n 20 1.5970 
D 

d~ ~ 1.2615 

*From [2]: mp 56 ~ 
?From [3]: bp 162-163 ~ (10ram). 
SFrom [4]: bp 143-144 ~ (I0 mm); n~1.5980; d 2~ 1.2613. 

Yield 
% 

56.5 

33.0 

Empirical formula 

CsH15As 

C7H8S 

C18H15As 

C4HIoS 

C14H15As 

C4HIoS 

C6HlsAs2S6 

CtoHIsAsS 

Found/Calculated, % 

43.14 
As43-- ~ 

24.29 
as24-- ~ 

28.44 
ASsg-- ~ 

33.05 
Assa-5~ 

28,81 s ~  

30.72 
asa0-6~ 

Reac t ion  of  T r i e thy l  T r i t h i o a r s e n i t e  with E t h y l m a g n e s i u m  B r o m i d e  (Molar ra t io  1 : 1). To a solution 
of  t r i e thy l  t r i t h i o a r s e n i t e  in 50 ml  of  abso lu te  e the r ,  with s t i r r i n g  and cooling to - 5 ~  was  added in d rops  
a solut ion of  e t h y l m a g n e s i u m  b r o m i d e ,  obta ined f r o m  1.2 g of Mg and 5.6 g o f  ethyl b r o m i d e  in 100 ml  of 
abso lu te  e ther .  The r eac t i on  m i x t u r e  was  re f luxed  for  2 h, the obtined white  p r ec ip i t a t e  was  f i l t e red ,  and the 
f i l t r a t e  was  f r ac t i ona l l y  d is t i l led  in vacuo.  We iso la ted  8 g of  S ,S-die thyl  ethyl  d i th ioa r son i t e  with bp 58-59 ~ 
(0.1 ram); n~  1.5760; d 2~ 1.2572 (see Table  1, Expt. 4). F r o m  [7]: bp 80-82 ~ (2 ram); n~  1.5750; d~ ~ 1.2555. 

The r e a c t i o n  of  S ,S-die thyl  phenyl  d i th ioa r son i t e  with e t h y l m a g n e s i u m  b romide  was  run in a s i m i l a r  
m a n n e r  (Expt. 5). 

C O N C L U S I O N S  

Depending on the m o l a r  r a t i o s ,  the e s t e r s  of  the thio ac ids  of  t r iva len t  a r e s n i c  a r e  a lkyla ted  by o r -  
g a n o m a g n e s i u m  compounds  to g ive  the c o r r e s p o n d i n g  t e r t i a r y  a r s i n e s  o r  the e s t e r s  of  the thio ac ids  of t r i -  
va lent  a r s e n i c .  
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