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The reactions of tetracoordinated organoarsenic compounds, which contain the arsenyl grouping 
(As =O), with mercaptans can proceed in an ambiguous manner. Arsonic and arsinic acids [1-4], and the 
alkyl esters of tetracoordinated arsenic acids [5], react with mercaptans to give the esters of tricoordinated 
a~senic thioaeids. It was reported in [6] that pentacoordinated cyclic arsenic thio compounds are formed 
when dtalkylarsinic acids are reacted with 1,2-etha~aedith[ol. Information is lacking in the literature on the 

reactions of tertiary arsine oxides with mercaptans. 

It is possible to propose two directions for the reactions of tertiary ars[ne oxides with mercaptans. 

R SR ~ 
a \ / 

-x--~ R1--As 

R \  R / \SR ~ 

R~R~--As/~0 + 2HSR 3 ~ b R \  

I - - - -  RI__As + R3SSRa 
/ 

R2 

R = R I -= R ~ =C=H5 R a =C,H, 
R = R l- - R ~- :=C3H7 R a = C6H~ 
R-=RI=C~.Hs; R==C6H5 R3==C2H5 
R=C2Hs; Ill =R~C~H~ R~C~H~ 
R =R1=R ~- = C~Hs Ra=C~H9 

The formation of the pentacoordinated arsenic thioester and water can be expected in the case of di- 
rection a, and in the case of direction b the formation of the tertiary arsine, dialkyl(diaryl) disulfide, and 
water. Our studies disclosed that in all cases the reactions of tert-arsine oxides with mercaptans are ox- 

idation-reduction reactions and go along direction b. 

When tripropylarsine oxide is reacted with 1,2-ethanedithiol we obtained tripropylarsine and poly- 

(ethyl disulfide), and not the cyclic pentacoordinated arsenic thioester. 

(C3H~)~As~ S- 

(C3HT)~A~=0. HS ~ $2 
(C3HT)~As + (--SCH~CH~S--)= 

All of the syntheses were carried out in benzene medium in a nitrogen atmosphere; the formed water 
was removed from the reaction mixture by azeotropie distillation. The reaction products were separated 
either by vacuum distillation or recrystallization. The structure of the obtained tertiary arsines and dial- 
kyl(diaryl) disulfides was confirmed by elemental analysis. The physical constants of the compounds were 
close to the literature data (Table I). In addition, the structure of d[ethylphenyla:rsine and ethyldiphenyl- 

arsine was confirmed by the IR spectra. 
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The resktlts r epor ted  in [6] evoked doubt on our part .  When diethylars[nic acid was reac ted  with 
1,2-ethanedtthtol under the conditions given in [6] we isolated,  instead of 1' ,2'-dithio (bis-2,2 -diethyt-  1,3,2- 
dithtaarsolanyl)ethane (I), t r te thylars tne ,  2-ethyl-l,3,2-dithtaarsolane (III), and a white polymeric  product 
that proved to be poly(ethylene disulfide). Apparently,  in this ease i ,2-dithiobts(diethylars[ne)eth~zm (I1) is 
formed f i rs t ,  which under the experimental  conditions disproport ionates  to t r ie thylars ine  and (tID. It was 
proved that (II) can disproport ionate by react ing ethyl dtethylarstnt te  with 1,2-ethanedithiol. 

C~H~ C~Hs 

2(C~Hs)2As--OH011 + 3HSCH~CH~SH _._:.~_~O 1 -x-o l  

2(CaHs)~As0C2H5 + HSCH~CH2SH 

AsSCH~CH2SAs 

l_Jt I \ d  
C~H5 C2Ha 

(I) 

, (C~Hs)2AsSCH2CH~S.Cs(CeHs)~ (II) + 
,~ I + 2(--SCH.CH~S--)n; 

The structure of (Ill) was confirmed by elemental analysis, and by the IR and NIVIR spectra. The Ill 
spectrum of (Ill) has a number of bands that can be attributed to the dithiaarsolane ring [9, 12]. Thus, the 

spectrum has the following skeletal vibrations in the regions (cm-i): 450 m (5ring), 648 m (v s C~Sof ring), 

665 m (Vas C-S of ring), 837 v. s (HCS +HCC +SCC +CS), 937 s (HCC +HCS). 994 w (Vring , predominantly 
YC-C}, and also bands that belong to the stretching and deformation vibrations of the ring CH 2 groups 

(cm-i): 2957 (vasCH2), 2920 (vsCH2) 1417 (5CH~) , 1285 (wCH2) ' 1235 (qrCH2) , 837 (PCH~ In addition, 
characteristic bands are present (cm -i) at 547 (~As-C2Hs), 1460 (SasCH3) , 1380 (5sCHWa), 2965 (YasCH3) , 

and 2868 (VsCH3). 

The NMII spectrum of (III) has three principal groups of Hnes that correspond to three different 

groups of protons: the CH 3 group =a triplet at 1.17 ppm, the CH 2 of the ethyl radical = a quartet at 1.68 ppm, 

and the ring CH 2 groups = singlet at 3.01 ppm (in CCI 4 relative to TMS, 60 IVIHz). it was obvious that in 
[6] a mixture of products was present instead of (I). 

From the above said it can be seen that not only arson[c and arsinic acids and their esters but also 
tertiary arsine oxides are reduced by mercaptans to the corresponding tricoordinated arsenic compounds. 

The reduction of tertiary arsine oxides by mereaptans, the same as in [13-16], can be used to obtain cer- 
tain tertiary arsines. 

EXPERIMENTAL METHOD 

The fIR spectra were taken on a UR-10 spectrometer. 

Reaction of Diethylphenylarsine Oxide with Ethyl Mercaptan. With stirring, to 21.2 g of diethylphenyl- 
arsine in a dry nitrogen atmosphere was added 11.8 g of ethyl mercaptan in 60 ml of benzene; the formed 
water was removed by azeotropic distillation using a Dean-Stark trap. After distilling off the solvent we 
isolated 6.2 g of diethyl disulfide and 14 g of diethylphenylarsine by vacuum distillation. 

The other reactions were run in a similar manner (see Table i). 

The IR spectra of diethylphenylars[ne and ethyldii~henylarsine have the characteristic absorption 

bands for the CH 2 and CH 3 groups, and those of the benzene ring (cm-t): 2960 (VasCH3), 2925 (GasCH2) , 

2870-2868 (VsCH3), 1497-1480 (5CH2), 1460-1455 (6asCH3), 1385-1380 (SsCH3) , 3068 and 3052 (v =C.H), 
1595-1587 (VC=C), 740 and 687 (6CH), 470 [6ring of (C2H~)2ASC~Hs], and 478 and 465 [Sting of 
C2H5As (CGHs)2] of a monosubstituted aromatic system. In addition, bands are present at 567 and 503 

(VAs_C2H5) for (C2Hs)2AsC6H 5 and 560 for C2HsAs(C~Hs) 2. 

Reaction of Diethylarsinic Acid with 1,2-Ethanedithiol. A stirred mixture of 10.5 g of diethylarsinic 
acid and 8.9 g of 1,2-ethanethiol in 80 ml of benzene, contained in a flask equipped with a Dean-Stark trap, 
was refluxed until the water evolution ceased (3 h). After distiIHng off the solvent the residue was vacuum 
distilled. We obtained i.I g (21.6~) of trtethylars[ne with bp 33 ~ (13 mm);n~ 1.4757; d42~ 1.0765 [Found: 
As 45.96~c. C6HIsAs. Calculated: As 46.21%], and 2.8 g (45.4~) of 2-ethyl-l,3,2-dithiaarsolane with bp 
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124 ~ (14 mm); nD 2~ 1.6594; d42~ 1.5430. [Found: As 37.93; S 32.37%. C4HsAsN 2. Calculated: As 
38.19; S 32.69%]. After  washing with benzene,  the res idue  f rom the dist i l lat ion weighed 4.6 g (52.9%) and 
was poly(ethylene disulfide). Found: S 68.12~. C2H4S 2. Calculated: S 69.56%. 

React ion of Ethyl Diethylars ini te  with 1,2-Ethanedithiol .  With s t i r r ing  and cooling in ice water ,  3.2 
g of 1,2-ethanedithiol  was added to 12 g of ethyl die thylars ini te .  After removal  of the l ibera ted  ethanol the 
res idue  was vacuum disti l led.  Two products  were  isolated here :  1) 2.4 g (43.9%) of t r i e thy la r s ine  with bp 
46-47 ~ (27 mm); nD 2~ 1.4771; d42~ 1.0780. Found: As 45.92%. C~HI~As. Calculated: As 46.21%; 2) 4.7 g 
(71.2~c) of 2 -e thy l - l , 3 ,2 -d i th i aa r so lane  with bp 119 ~ (10 mm); nD 2~ 1.6627; d42~ 1.5465. Found: As 38.08; 
S 32.52%. CtHoAsS2. Calculated:  As 38.19; S 32.69%. 

The authors  express  thei r  grat i tude to R. R. Shagidullin and N. K. Tazeeva for ass is tance  in deci-  
pher ing the IR and NMR spec t ra .  

CONCLUSIONS 

The reaction of tertiary arsine oxides with mercaptans is an oxidation-reduction reaction and leads 
to the formation of the corresponding tertiary arsines and dialkyl(diaryl) disulfides. 
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