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The addit ion of N ,N-d iha loa ry l ( a lky l ) su l fonamides  (dihaloamides)  to unsa tu ra t ed  compounds  has been  
in tense ly  s tudied in r e c e n t  y e a r s  [1-8]. In t e re s t  in this r e a c t i o n  is a s soc i a t ed  with the wide avai labi l i ty  of 
the d iha loamides ,  the ease  with which they en t e r  into the indicated r eac t ion ,  and the poss ib i l i t i e s  of us ing 
the adducts  fo r  va r ious  syn these s ,  fo r  example ,  the syn thes i s  of az i r id ines .  We w e r e  the f i r s t  to run the 
r ad i ca l  t e l o m e r i z a t i o n  of a c r y l o n i t r i l e  [1, 9] and al lyl  ch lor ide  [1] with N , N - d i c h l o r o - p - c h l o r o b e n z e n e s u l -  
fonamide .  It was  shown by us on a n u m b e r  of examples  that  the addit ion of d i c h l o r o a m i d e s  to unsa tu r a t e d  
compounds  can be eas i ly  a c c o m p l i s h e d  by both the r ad i ca l  and the ionic m e c h a n i s m  [10], in v iew of which 
a c o m p a r a t i v e  s tudy of r a d i c a l  and ionic t e l o m e r i z a t i o n  on the s a m e  s y s t e m s  is of g r e a t  i n t e res t .  

In the p r e s e n t  pape r  was  a c c o m p l i s h e d  the ionic t e l o m e r i z a t i o n  of s t y r e n e  wi thN,  N - d i c h l o r o - p - c h l o r o -  
benzenesu l fonamide .  It was  shown by us [10] that  the ionic addit ion of N , N - d i c h l o r o - p - c h l o r o b e n z e n e s u l -  
fonamide  to s t y r e n e  (in the a i r ,  without  an ini t iator)  leads  to the f o r m a t i o n  of an adduct  that  has  the s t r u c -  
t u re  of (I). Under  r ad i ca l  addit ion condi t ions  (in n i t rogen ,  without  an ini t iator)  an adduct  is f o r m e d  that  has 
the s t r u c t u r e  of (II): 

CICH~--CH--C~H~ HN--CH~CHC1C~H~ 

HNS0~C~H~CI-N S0~C~H4CI-p 
(I) (II) 

The structure of adducts (1) and (If) was proved by the IR and NMR spectra. 

It should be mentioned that the possibility of the ionic and radical addition of N,N-diehlorosulfonamide 
to unsaturated compounds was shown recently by the example of the addition of N,N-dichloroethanesulfon- 
amide to l-dodecene [8]. 

The ionic telomerization of styrene with N,N-dichloro-p-ehlorobenzenesulfonamides was run in 
methylene chloride medium, in the presence of SnCl4, at a monomer-telomer ratio (in moles) of 4:1. 

TABLE 1 

o [ ~  '=,~ 3-o~.~ ~.~"~ ,~ o~i~i Found, % Calc., % 

~ 0  q) ~ r C II CI C II CI 

t i 38 i79 3250 50,78 3,96 21,39 C~4H, aCI~N02S 50,91 3 03 2i $2 
2 . 1~ i70 N o n e  56.$5[ &,0Z[ 22fl0[ Cz2H~oCI3NOzS 56,351 &:Z7 22fl3 
3 3 162 3250 66,96[ 5,37 [ 13,0i I CsoHzgOl~NO2S 66,911 5 39 13 20 ~j. o ! i~s N o n e  71.261 5,39[ 13,211 C46H,,CIaNO~S 70,721 5'6r 13:6tx 

1" ~ 1 70 73,891 5,901 1~ 931 C~ 73,261 5:88 li~,o~ 

123 N o n e  C.~Hu.GlsNO=S 6,76 6,20 

* Compounds I and 2 were recrystallized from CCI4-petroleum ether, and compounds 
4-7 were reerystallized from C~HsOH-C6H s, 
~'The molecular weight was determined eryoscopiealIy in benzene. For n= 6: found 
854, calc. 886; for n= 14: found 1689, cale. 1719. 
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Telomers ,  containing 1, 2, 3, 5,6, and 14 units of the monomer in the molecule (Table 1), were isolated 
af ter  t reat ing the react ion mixture with sodium bisulfite. Assignment of the te lomerizat ion products as 
being N-disubstituted (III) and N-tr isubst i tuted arylsulfonamides (IV) was made on the basis  of the IR spec-  
t r a  and the analysis data (see Table 1): 

HNCH (C8H5) CH~ (CHCH~)n~IC1 
I [ (m) 
S02C6H4CI-p CsHs 

CH (C6H@ CH~ [CH (C6H5) CH~]m C1 

p-C1H4CGO~SN/ (IV) 
\ 

CH (C, Hs) CH* [CH (C,H~) CHain_m_ ~ C1 

Frequencies charac te r i s t i c  for the SO2N group (1340, 1150 cm -1) were present  in the IR spec t ra  of 
all of the isolated compounds. The tr isubsti tuted amides (IV) failed to show in the IR spec t ra  the frequen- 
cies charac te r i s t i c  for the NH group. On the basis of the data obtained in studying the te lomer  homolog 
with n = 1, it may be assumed that the f i rs t  s tyrene fragment  adds to the nitrogen atom in harmony with 
the Markovnikov rule. The orientation of the addition of subsequent f ragments  requires  fur ther  study. 

The radical  te lomerizat ion of s tyrene  with an N,N-dichloroarylsulfonamide,  accomplished without the 
addition of an initiator, in a ni trogen atmosphere ,  leads to the formation of te lomers  with a different s t r uc -  
ture.  

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

Telomerizat ion of Styrene with N,N-Dichloro-p-chlorobenzenesulfonamide.  To a mixture of 6.5 g of 
the dichlorosulfonamide, 1 ml of a 10% solution of SnC14 in CH2C1 , and 20 ml of CH2C12, cooled to - 2 0  ~ was 
added 10.4 g of s tyrene,  devoid of polymer .  The react ion mixture warmed up rapidly to 43-45 ~ due to exo- 
thermic  reaction.  After exothermic reaction had ceased,  the mixture was held at the same tempera ture  
for  1 h. The next day the react ion mixture was t reated with aqueous NaHSO 3 solution, with heating up to 
60-70 ~ . 

The general  scheme for  separat ing the react ion mixture consisted in the fact that, after  t reatment  
with NaHSO3, the less soluble lower te lomerizat ion products (n = 1, 2, 3) deposited in the precipitate.  T h e y  
were  washed with hot water  to separa te  the p-chlorobenzenesulfonamide and were separated by fractional 
crys ta l l iza t ion f rom CC14. The fractional  crysta l l izat ion was followed by TLC on A1203, using a CHCI 3 
- h e p t a n e - e t h a n o l  mixture (3:7:1) as the solvent. The organic layer  was dried over  CaCI2, fi l tered, and the 
f i l t rate  was t reated with alcohol to fract ional ly precipi tate  the chlorinated polystyrene (1.8 g) and higher 
t e lomer  homologs with n >- 5. We were able to isolate the te lomers  with n = 6, both those containing and 
not containing the NH group. These compounds are  not separated in the above-mentioned TLC sys tem and 
have a close solubility. However, in the different experiments  one of these substances was formed in p re -  
dominant amount, which made it possible to separa te  them. The yield of the obtained compounds, when 
based on the s tar t ing N,N-dichloro-p-chlorobenzenesulfonamide,  the melting points, and the microanalysis  
resul ts  are  given in Table 1. All of the obtained compounds represented white crysta l l ine  substances.  

C O N C L U S I O N S  

The ionic te lomerizat ion of s tyrene with N,N-dichloro-p-chlorobenzenesulfonamide was accomplished 
in methylene chloride medium in the presence  of SnCI 4. Telomers  with the following composit ion were 
isolated: a) p-C1C6H4SO2NH(CsHs)nCl, n = 1, 3, 6 and 

(CsHs)m C1 / 
b) p-C1C~H4SO~ N/ , n = 2, 5, 6, i4. 

\ 
(CsHs)n_ m C1 

1~ 

2. 
3. 
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