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2-Chloroethyl  a lkyt (ary l )  sulfones a re  key compounds in the synthesis  of herb ic ides  [1], fungicides [2], 
etc. 

The ma jo r i ty  of the methods  of obtaining a lkyl-  and a ry l -2 -ch lo roe thy l  sulfones is  based  on the oxida- 
tion of 2-ch[oroethyl  alkyl (aryl) sulf ides and 2-hydroxyethyl  alkyl (aryl) sulfides followed by substitution of 
the OH grov.p by a chlorine when n e c e s s a r y  [1-4]. The oxidation of these  sulfides is accompl ished  with 
hydrogen peroxide [1-4], ozone, ch loramine  T, and sodium hypochlori te  [5-7]. The oxidation with sodium 
hypochlori te ,  which is  added to a suspension of the 2-hydroxyethyl  a ry l  sulfides in HCI, is an in teres t ing  
modif icat ion in the la t te r  case ;  this m a k e s  it poss ib le  to obtain 2-chloroethyl  a ry l  sulfones in one step [6, 7]. 
The oxidation of b is - (2-hydroxyethyl)  sulfide and bis - (2-hydroxyethyl)  sulfoxide with chlorine in water  
leads to hydroxye thy l -2 -ch loroe thy l  sulfone [8]. 

A study of the feas ibi l i ty  of also using oxidative chlorinat ion for  other  aliphatic oxysuli ides was of 
in teres t .  ~[he synthes is  of 2-ch loroe thyl  alkyl (phenyl) sulfones (I) with the genera l  fo rmula  RSO2CH2CH2C1 
(R = n -a lky l  C2--C10 , C6H5) by the oxidative chlor inat ion of the cor responding  alkyl-  and phenyl ethyl 
sulf ides (~[) is desc r ibed  in this paper .  

0 CI2'HzO --HCI 
RSH - - ->  RSCH2CH20H ~ - +  RSO~CH2CH2C1 - - - - -~  RSO2CH=CH.. 

(II)  (I) ( III)  

The c~rresponding 2-hydroxyethyl  alkyl (aryl) sulf ides (II) were  obtained in 90-96% yield f rom the 
aliphatic thiols by oxyethylating them with ethylene oxide in the p re sence  of an alkali  [9]. The oxidative 
chlorination of the f o r m e r  is  accompl ished  r e m a r k a b l y  simply: to a suspension of 2-hydroxyethyl  aikyl 
(phenyl)sulf: de in water  at a mole  ra t io  of 1 : 4 to 1 : 10 is  gradual ly  fed gaseous  chlorine at such a ra te  that 
the t e m p e r a t u r e  of the reac t ion  mix tu re  does not exceed 4-20~ until the appearance  of a pe r s i s t en t  
yellowish-g:ceen co lor  of f r ee  chlor ine is  obtained. Af ter  the usual t r e a t m e n t  and c rys ta l l i za t ion  of the 
product ,  th~ 2-chloroe thyl  alkyl (phenyl) sulfones (Table 1) were  obtained in high yield. The oxidation of 
2-hydroxyethyl  aikyl (phenyl) sulf ides to sulfones with the s imultaneous substitution of the OH group by a 
chlor ine is  ~successfully accompl ished  by this method under mild  conditions and thereby one avoids ob- 
taining the toxic in te rmedia te  products ,  the 2-chloroethyl  alkyl (phenyl) sulfides,  the absence of which was 
demons t ra t ed  by GLC and TLC. S imi la r ly  the absence  of the fo rmat ion  of 2-hydroxyl  alkyl (phenyl) sul-  
foxides and 2-chloroethyl  alkyl (phenyl) sulfoxides during the oxidative chlorinat ion p r o c e s s  was also de-  
te rmined.  The fo rmat ion  of alkyf sulfochlor ides  and alkyl chlor ides  (1-2%) was noted however;  this can 
be explained as due to the m o r e  extended durat ion of the oxidat ive  chlorinat ion p rocess .  The la t ter  p r o c e s s  
becomes  the pr inc ipa l  one when t e r t -bu ty l -2 -hydroxye thy l  sulfide is used as the s ta r t ing  ma te r i a l .  A 
mix tu re  of t e r t -bu ty l  chlor ide,  2 -ch ioroe thy l  sulfochloride,  t e r t - b u t y l  sulfochloride,  and 2-hydroxyethyl  
sulfoehloride,  which were  identified by GLC by compar ing  them with known subs tances ,  is  chiefly f o rmed  
in this  case  as a r e su l t  of the oxidative spli t t ing that occurs .  S imi lar  extensive spli t t ing was obse rved  
during the oxidation of dialkyl sulf ides in water  with gaseous  chlor ine [10]. 
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TABLE 1. 2-Chloroethyl  alkyl (phenyl) Sulfones RSO~CH2CH2C1 

R 

C~H~ 5~ 
C3H7 77 
C,H, 
CsH,, 78 
CsHta 9l 
C~H,~* 78 
CIoH.~* c,H~ ~ ~o ~ 

re.p, "C 
E H 

I 20,~-21 30,50 t 5,86 
17,5--i8.5 3~,901 6At  
30,~--31.~ 39, i8 |  6,97 
2, ,7~25,7 ~2.8~ 7,81 

~S.5--~9.5 
53--5~ 

* Crystallization from hexane. 
$Crystall.ization from benzene. 

Found, % 1 Empirical 1 

cl s 1 formu la 
! 

I 

'22,50 J 20,3, C,H~CIO,S 
20,59 ] iS.61 ! CsHl,ClOiS 
19,02 / 17,20 C~Ht,CIO~S 
17.76 J 16,05 ! C:HtsC102"3 
i6,70 | 15.10 CsH,:CIO~ 
t~,70 ] t3,31 CloH~,CIOsS 

C~2H:~CIO~$ 
CaH,CIO2S 

Calculamd, % LR. 

C H CI S ~ef.  

35 t9  650  20.77118fl91 --  
39,02]7,09 19, t9 |  t7,36|  - -  

17,8~.{ 16.19| - -  ,2 ,17.ol 
16 66|~5.071 - 

,9,88 t 8.79 1,:72I i8,32| It, 111 

I | j it, ~11 
I 112,3] 

The method of obtaining 2-chloroethyl  alkyl (phenyl) sulfones that  we developed was used to synthesize 
alkyi (phenyl) vinyl sulfones and in pa r t i cu la r  the herbic ide  alvison, the active pr inc ip les  Of which a re  the 
alkyl vinyl sulfones (IH) where R = n -a lky l  C8--Ci0 [9]. 

It  is wellknown that dehydrohalogenation of s imi l a r  compounds by the action of bases  is  easi ly  ac-  
complished [2-4, 6, 8, 11]. The corresponding a lkylvinyl  sulfones were  obtained in a yield of 90-95% (GLC 
data) by t rea t ing  2-chloroethyl  alkyl sulfones with t r ie thylamine  in a benzene solution at 40-50~ Alkyl 
vinyl sulfones were  obtained in an 85-90% yield by t rea t ing  the 2-chloroethyl  alkyl sulfones with a 10-20~ 
NaOH solution at 10-20~ The oxidative chlorinat ion of 2-hydroxyethyl  alkyl sulfides followed by the de-  
hydrohalogenation of the 2-chloroethyl  alkyl sulfones (I) without p re l imina r i ly  isolat ing them yields  84-86% 
of the sought-af ter  product ,  calculated based on the 2-hydroxethyl  alkyl sulfide. As demons t ra ted  by GLC 
analysis ,  the product  obtained in this way contains 92-96% alkyl vinyl sulfone. 

E X P E R I M E N T A L  M E T H O D  

The GLC analysis  of the reac t ion  products  was c a r r i e d  out on an LKhM-8MI) ins t rument  with a 
f lame- ioniza t ion  detector .  The column (1500 • 3 mm) was packed with 10% E-301 sil icone on Chromosorb  
W (60-80 mesh) ;  180-250~ helium flow ra te  30 ml /min .  The IR spec t ra  were  run on a UR-10 spec t ro -  
m e t e r  (KBr). 

2-Chloroethyl  Octyl Sulfone. To 28.5 g (0.15 mole) of f resh ly  dist i l led 2-hydroxyethyl  octyl sulfide 
was added 10.8 g (0.6 m o l e ) o f  water  and the mix tu re  was cooled to 8-10~ Then through a gas - feed  tube 
with intense agitation was pas sed  purif ied chlor ine at a ra te  such that the t e m p e r a t u r e  of the react ion mix ture  
did not exceed 20~ The appearance  of a pe r s i s t en t  ye l lowish-green  color  due to f r ee  chlorine was taken 
as the end of the react ion.  After  venting off the excess  chlor ine the react ion  mix ture  was cooled to --6~ 
the prec ip i ta te  was isolated and washed with water  until the wash wa te r s  were  neutral .  The product  ob- 
tained (34 g) was purif ied by a two-fold c rys ta l l iza t ion  f rom hexane. The pure  2-chloroethyl  octyl sulfone 
is  a white c rys ta l l ine  product 'and has an mp of 37.5-38.5~ [1, 11]; it is soluble in the major i ty  of organic 
solvents  and insoluble in water.  

The other 2-chloroethyl  alkyl sulfones were  s imi la r ly  obtained (Table 1). 2-Chlorodiethyl  sulfone, 
which was isola ted by extract ion with benzene, is  an exception. The mos t  suitable solvent for  c ry s t a l l i z a -  
tion is a hexane- -e ther  mixture .  

There  are  cha rac te r i s t i c  absorpt ion bands of the sulfonyl group (1120-• 1310-1340 cm-1),  methyl  
and methylene groups (2930-2950, 2960-2990 cm-1), and the C--C1 bond (580-590, 760-770 cm -1) in the IR 
spec t r a  for  all the compounds. 

C O N C L U S I O N S  

1. The corresponding 2-chloroethyl  alkyl(phenyl) sulfones were  obtained in high yield by oxidizing 
the 2-hydroxyethyl  alkyl(phenyl) sulfides with chlorine in water ;  the dehydrohalogenation of the f o r m e r  in 
the p resence  of bases  yie lds  the corresponding vinyl sulfones. 

2.  The generality" of the oxidative chlorinat ion for  2-hydroxyethyl  alkyl(phenyl) sulfides,  which have 
no branching in the ~ -pos i t ion  to the sulfur  atom, was demonstra ted .  
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