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The Meerwein  reac t ion  continues to be the subject  of many invest igat ions (see, for  example,  [1]). 
We proposed  a new approach  to studying this reac t ion  [2], and speci f ica l ly  it was shown that when a r y l -  
diazonium chlor ides  a r e  r eac ted  with excess  ac ry lon i t r i l e  under  the conditions of the Meerwein react ion  
there  occurs ,  together  with the fo rma t ion  of many of the usual  accompanying products ,  t e lomer iza t ion  ac -  
cording to the scheme:  

CuC12 
ArN~CI 4- CH~=CHCN cH, C O O ~ I  a ~ Ar [CH~CH (CN)] n C1 

Ar=C~Hs, p-NO~C~H4; n = 1, 2 

This  p r o c e s s  is of theore t ica l  in te res t ,  s ince in it is absent  the usual  step of chain t r a n s f e r  v ia  r e a c -  
tion of the growing rad ica l  {ArCH2CHCN) n with the telogen (ArN2C1) [2]. As is known [3], the yields of 
the ch loroacry la t ion  products  for  nucleophilic unsa tura ted  compounds is lower  than for  e lectrophi l ic  c o m -  
pounds, even in the reac t ions  with a ry ld iazonium sa l t s  that contain e l ee t ron -accep to r  subst i tuents ,  which, 
apparent ly ,  is a ssoc ia ted  with the absence  of the usual  step of chain t r ans fe r .  It is speci f ica l ly  this step 
in rad ica l  addition [4] and t e lomer iza t ion  [5] that is mos t  sens i t ive  to po la r  effects  (a high reac t ion  r a t e  of 
r ad ica l s  and subs t r a t e s  with an unlike po la r  effect).  The yield of the ch lo roa ry l a t i onp roduc t s  apparent ly  
depends  to a l a rge  degree  on the re la t ive  reac t ion  r a t e s  of the rad ica l s  Ar(CH2CHX) n with copper  sa l ts  [2] 
and of the reac t ions  compet ing with it. F r o m  this standpoint it is of in te res t  to study the reac t ion  of e thyl-  
ene with a ry ld iazonium chlor ides ,  which is  the subject  of the p r e sen t  paper .  In addition, this reac t ion  with 
ethylene is also in te res t ing  for  the r e a s on  that the obtained t e lomer s  have a s i m p l e r  s t ruc tu re ,  do not con-  
tain a s y m m e t r i c  ca rbon  a toms ,  and can  be studied by the GLC method.  

The reac t ion  of ethylene with phenyldiazonium chloride in the p r e s e n c e  of CuC12 and CH3CO2Na in 
aqueous acetone medium p roceeds  in a complex  manner ,  but we were  able to show that, the s ame  as in the 
case  of acry loni t r f le ,  t e lomer i za t ion  takes p lace  according to the scheme:  

CsHsNeC1 + n (CH 2 = CH2) ~ C~H~(CHzCH2)n C1 
n ~--- 1,2 

The t e l omer s  were  identified by GLC employing authentic spec imens  [6, 7]. In addition, f rom /3- 
chloroethylbenzene and r both f r o m  those isolated f rom the reac t ion  mix tu re  and f r o m  
the authentic spec imens ,  were  obtained the p i c r a t e s  of the i sothiuronium der iva t ives ,  which failed to show 
a dep res s ion  of the mixed mel t ing  points .  The yields  of all  of the products  were  de te rmined  by GLC using 
benzyl  chlor ide as the s tandard  (Table 1). 

As can be  seen  f rom Table  1, under  the se lec ted  conditions the ma in  reac t ion  product  is ch loroben-  
zone (Sandmeyer  react ion) .  The total yield of t e l omer s  was only 7-10%. The obtaining of t e l o m e r  holnologs, 
biphenyl (d imer iza t ion  product  of the phenyl radical)  and chlorobiphenyls  (arylat ion products  of ch loroben-  
zone) indicates  the fo rmat ion  of f r ee  phenyl rad ica l s  in the reac t ion  mix ture .  The total  yield of t e lomer s ,  
with n = 1 and 2, is much s m a l l e r  than in the case  of ac ry lon i t r i l e  (for ac ry lon i t r i l e  the total yield is ap-  
p rox ima te ly  35% of theory) .  This  is found to be in a g r e e m e n t  with the data given in [3], where  it  i s  
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TABLE I 
Yields, * in% of theory, when based on charged aniline 

f 

C6H~CI I C,H5 (CH2),CI Experimental conditions C,H, (CH~)2CI I C~H~- C,H~ I (o-, m- and CIC~H~C~H~ 

L 1 1 In the presence of CH3COONa 14 I 7 0,7 t t,5 
Without CHsCOONa t2 t0 0,5 < t  3 

�9 -The calibration was made for B-chloroethylbenzene, and the correction was insignifi- 
cant. 

indicated that poore r  yields of the chloroarylat ion products  are  obtained for nucleophilic unsaturated com-  
pounds. 

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

The te lomeriza t ion of ethylene with phenyldiazontum chloride was run in a rotated, l - l i t e r  s tainless 
steel autoclave. Into the autoclave was charged a solution of phenyldiazonium chloride (obtained f rom 29 g 
of aniline), 7.5 g of CuC12 and 40 g of CHsCOONa in 20 ml of H20 and 250 ml of acetone. The ethylene p r e s -  
sure  was 65-70 atm and the tempera ture  was 40 ~ After 3 h the react ion mixture was diluted with water  
and extracted with ether .  The ether extract  was washed severa l  t imes with water, then with Na~CO 3 solu-  
tion, again with water,  and dried over  CaC12. After distilling off the ether the residue was clarif ied by 
passage  though a small  layer  of A1203, then eluted with hexane, and the hexane was distilled off. The ob- 
tained mixture was chromatographed on a 2 -me te r  column, with an inside d iameter  of 0.4 cm, using Cel i te-  
545 as the solid phase, 10% fluorinated sil icone as the s ta t ionary phase, a column tempera ture  of 171 ~ 
helium as the c a r r i e r  gas, and detection by the heat conductivity. 

The react ion mixture,  obtained f rom severa l  experiments,  was vacuum-dis t i l led through a column. 
The obtained fractions of telomers, with n = 1 and 2, were identified via the picrates from the isothiuronium 
salts. In addition, we isolated biphenyl with mp 69-70 ~ and p-chlorobiphenyl with mp 74-76 ~ (the isolated 
products failed to depress the mixed melting points with the authentic samples. Found: C 76.54; H 4.93; C1 
17.72%. CI2HgCI. Calculated: C 76.39; H 4.80; C1 18.79%). We isolated o-chlorobiphenyl, whiclh was identi- 
fied by GLC employing an authentic specimen (found: C 76.32; H 5.25%). 

From w-chlorobutylbenzene was obtained the w-phenylbutylisothiuronium pierate, mp 137-138 ~ (from 
alcohol). The mixed melting point with an authentic specimen was not depressed. The identity of t~e 
pierates was also established by the method of TLC on AI203 (system: acetone - hexane). Found: C 46,19; 
H 4.35; S 7.29%. CiTHIgOTNsS. Calculated: C 46.67; H 4.35; S 7.32%. 

We also obtained fi-phenylethylisothiuronium picrate, mp 135-136 ~ (from alcohol). The mixed melting 
point with an authentic specimen was not depressed, while the mixed melting point with w-phenylbutyliso- 
thiuronium picrate was distinctly depressed. Found: C 43.76; H 3,62; S 7.83%. CIsHIsOTNsS. Calculated. 
C 43.76; H 3.67; S 7.82%. 

CONCLUSIONS 

A study was made of the reaction of ethylene with phenyldiazonium chloride under the conditions of 
the Meerwein reaction. Telomers having the structure C6Hs(CH2CH2)nCI, where n = 1 or 2, were identified, 
and also biphenyl, and the p- and o-ehlorobiphenyls. 
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