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Methyl dibromoacetate  does not undergo addition to methyl acryla te  in the presence  of peroxides,  but 
this react ion does proceed in the presence  of iron pentacarbonyl [1]. The negative resul t  which is obtained 
when a peroxide is used is apparently re la ted to the fact that both the unsaturated compound and the addend 
are electrophil ic  compounds. It is assumed that stage (3) of the react ion (scheme) proceeds with difficulty, 
viz., the chain t ransfer ,  requir ing the react ion of electrophil ic radical  A (R' = CO2CH3) and the electrophil ic  
methyl dibromoacetate  molecule 

Scheme 
initiator --~ 2R" 

R" + CHBr2CO2CH~ ~ RBr + CHBrEO2CHs 
CHBrC02CHa + CH2 ~ CHW ~ CH30~CEHBrCH2CHR~(A) 
A + CHBr2COzCH~ --~ CH~O~CCHBrCH2CHBrR' + CHBrCOzCH3 

R" ---- CO~CH3; H; C~H~ 

(1) 
(2) 
(3) 

In this paper, it is shown that when methyl acryla te  is replaced with nucleophilic compounds, i.e., 
ethylene and 1-hexene (R '=  H, C4H9), the react ion with methyl dibromoacetate  proceeds smoothly in the 
presence  of peroxides because of rupture of the C -  Br bond, just as in the case of methyl bromoacetate  [2, 
3], according to the equation 

peroxide 
CI4BrsCO2CKa + CH~ ~- CKR' �9 .... ~ CH30~CCHBr (CK~CKR')n Br 

R'-~H,  n-----l, 2; R' ~C~H0, n ~ 0  

Ethylene reacted  with methyl dibromoacetate  with the formation of te lomers .  The react ion proceeded 
both at 55~ in the presence  of dicyclohexyl peroxydicarbonate and at 100~ with benzoyl peroxide, and telo-  
m e t  homologs were isolated with n = 1, 2. The s t ruc ture  of the obtained te lomers  was confirmed by PMR 
spect ra  and by cer ta in  chemical  t ransformat ions .  Table 1 shows the proton chemical  shifts (5, ppm) for 
the obtained te lomers .  NMR spect ra  were taken on a P e r k i n - E l m e r  instrument  at a frequency of 60 MHz, 
the internal standard was hexamethyldisi loxane,  and 5 = 0.05 ppm. 

The s t ructure  of the t e lomers  was also confirmed by IR spectra.  Thus, the spect rum of the te lomer  
with n= 1 contained frequencies of 566 and 640 cm -1, and that of the te lomer  with n= 2 contained frequencies 
of 565 and 649 cm -1, charac te r i s t i c  of the CH2Br group [4-6]. 

Methyl 1 ,3-dibromobutyrate  fo rmed a lactone easi ly when heated with a catalytic amount of Fe(CO)5 
according to the method of [7] 

BrCH~CH~CHBrCO~CH~ ~-~ CH3Br + CK~CI~CHBr--C~O 

Under the same conditions, methyl 1 ,5-dibromoeaproate  does not undergo closure to a lactone. 

Data on the effect of the react ion tempera ture  and the rat io C2HJCHBr2CO2CH 3 (M/S) on the composi -  
tion of the te lomer  mixture which was formed are given in Table 2 (the experiments  were ca r r i ed  out in assay  
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TABLE 1" 

Compound 

CH~OCCHBr (CH2)2 Br 
II 
O 

CtI~OCCBr (CH~)4Br 

O 

--CHBr-- 

4,54t 

4,26 

Groups 

-CH~Br --Ctt~-- 

3,56t 2,58q 

3,42t 1,87q 

CHa0-- 

3,76s 

3,72 s 

* s ,  singlet; t ,  triplet; q, quadruplet;  m ,  mult iplet .  Integral  intensit ies 

for te lomer  with n = 1, 1:2:2:3; and for t e lomer  with n = 2, 1:2:6:3. 

autoclaves  with a capaci ty  of 0.01 l i ter) .  As shown in Table  2, the inc rease  of the react ion  t e m p e r a t u r e  did 
not s ignif icant ly influence the convers ion  and the dis t r ibut ion of the t e l o m e r  homologs,  nor did the threefold  
inc rease  of the ra t io  M/S; the t e l o m e r  with n = 1 remained  the pr incipal  reac t ion  product  (its content in the 
mixture  was not l ess  than 70%). 

The addition of methyl  d ib romoace ta te  to 1-hexene was ca r r i ed  out in the p re sence  of var ious  p e ro x -  
ides (dicyclohexyl peroxydicarbonate ,  benzoyl peroxide,  and t e r t -bu ty l  peroxide) at t e m p e r a t u r e s  of 55, 100, 
and 145~ respec t ive ly .  As a resu l t  of the react ion,  a mixture  of r a c e m i c  fo rms  of 1 - c a r b o m e t h o x y - l , 3 -  
d ibromoheptane  was formed.  B y g a s - l i q u i d c h r o m a t o g r a p h y ,  it was es tabl i shed that the ra t io  of the two 
f o r m s  between 55 and 140~ did not depend on the t e m p e r a t u r e  and was equal to ~45 : 55. By repeated  d i s -  
t i I lat ion in a column with 20 theore t ica l  plates ,  we were  able to obtain both r a c e m i e  f o r m s  of the d i a s t e r e o -  
m e r s  individually and to analyze each by PMR and IR spec t roscopy .  The indicated s t ruc tu re  of 1 - c a r b o m e -  
t hoxy- l , 3 -d ib romohep tane  was he r eby  conf i rmed.  The s t e r e o c h e m i s t r y  of this compound is being studied. 

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

T e l o m e r i z a t i o n  of Ethylene with Methyl Dibromoace ta te .  The expe r imen t s  were  c a r r i e d  out in a ro t a t -  
ing s t a i n l e s s - s t e e l  autoclave with a capaci ty  of 0.25 l i ter .  Methyl d ibromoace ta te  (42.5 g) and 2 g benzoyl 
peroxide were  placed in the autoclave,  and, a f ter  the a i r  was replaced with N2, ethylene was introduced up 
to a p r e s s u r e  of 100 a tm.  The autoclave was heated at 95-100~ for  7 h, with the p r e s s u r e  fall ing f r o m  
320 to 240 a im.  F r o m  46.3 g of the reac t ion  mixture ,  loaded in a Vigre column, 14.6 g (66% conversion) of 
the unreacted s ta r t ing  compound was dist i l led.  According to g a s - l i q u i d  chromatograph ic  analys is  (glass 
column, 2 m in length and 4 m m  in d iameter ;  Chromosorb  W, 0.25-0.5 ram; s ta t ionary  phase,  6% sil icone 
e l a s tomer ;  t e m p e r a t u r e ,  150~ c a r r i e r  gas,  N2; f l ame- ion iza t ion  detection), the t e l o m e r  mixture  (28.5 g) 
contained t e l o m e r s  with n= 1, 35%; n= 2, 42%; and n= 3, 23%.* The t e l o m e r  mixture  which was obtained 
f r o m  seve ra l  expe r imen ta l  runs was subjected to f ract ionat ion in a colmnn. Adsorpt ion ch romatography  on 
si l ica gel was used to obtain analyt ical ly  pure  subs tances .  Methyl 1 ,3-d ibromobutyra te  was isolated,  with 
bp 71~ (5 ram); nD2~ 1.5084; d42~ 1.8446. Found: C 23,30; 23.18; H 3.15; 3.12; Br  61.32; 61.07%: MR 42.03. 
CsHsBr202. Calculated: C 23.10; H 3.10; Br  61.49%; 1V[R 42.47. Methyl 1 ,5 -d ib romocaproa te  was s i m i l a r l y  
p repa red ,  with bp 113~ (2 ram); nD2~ 1.5056; d42~ 1.6555. Found: C 29.33; 29.37; H 4.25; 4.17; Br  54.92; 
55.16%; MR 51.65. CTH12Br202. Calculated: C 29.19; H 4.20; Br 55.50%; MR 51.71o 

P r e p a r a t i o n  of a - B r o m o b u t y r o l a c t o n e .  Methyl 1 ,3-d ibromobutyra te  (7.3 g) and 0.3 g Fe(CO) 5 were  
ref luxed in a f lask  at 135-137~ for  8 h. After  dis t i l la t ion in a Vigre column, 3.9 g (83% of theor.)  of the 
lactone was obtained with bp 96-97~ (5 ram); nD 2~ 1.5088; d42~ 1.7640. Found: C 29.58; 29.43; H 3.01; 3.09% ; 
MR 27.92. C4HsBrO 2. Calculated: C 29.12; H 3.06%; MR 27.89. 

Addition of Methyl Dibromoace ta te  to 1-Hexene.  The expe r imen t s  were  ca r r i ed  out in g lass  ampuls  
in a t h e r m o s t a t  with s t i r r ing .  1-Hexene (8.4 g), 20 g methyl  d ibromoaceta te ,  and 1.4 g dicyclohexyl p e r -  
oxydicarbonate  were  placed in two ampuls ,  the ampuls  were  filled with argon by the " f r e e z i n g - e v a c u a t i o n  
- thawing"  method, sealed,  and heated at 55~ for  7 h. As a resu l t  of dist i l lat ion in a column, two f rac t ions  
were  isolated:  a) 2.3 g with bp 98~ (50 ram) (80% convers ion  of methyl  d ibromoaceta te) ;  b) 23.8 g with bp 
97-104~ (3 mm); res idue  3.6 g. By repeated  dis t i l la t ion of f rac t ion  b), 22.3 g (70.6%) 1 , 3 - d i b r o m o - l - c a r -  
bomethoxyheptane was obtained, with bp 117-118~ (4 ram);  nD2~ 1.4928; d420 1.5002. Found: C 34.35; 34.52; 
H 5.22; 5.14; Br 50.13; 50.18%; MR 61.21. C~Ht60~Br 2. Calculated: C 34.20; H 5.10; Br 50.57%; MR 61o05. 

* The compound was identified f r o m  the l inear  re la t ion  of the logar i thms of the re tent ion t imes  of the homo-  
logs to the number  of carbon a toms in the molecule .  
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TABLE 2 

~ ~  Conversion 
T, ~ ] 1WS I Time, h {oftelogen* 

{ I 1 

Correlation of 
telomer homolo ss 

n =  ----2 3 

55 
55 
95, 
9'5 

1,96 
6,83 
1,95 
6,16 

?3 
100 

84,3 
100 

93 
74 

* Conversion of the starting methyl dibromoacetate was deter-- 
mined by gas-liquid chromatography (methyl bromoacetate in- 

dicator) w{th calibration mixtures. 
]'The sum of the telomers which were formed was taken as 100%. 

To separate individually the raeemie  forms of the 
d ias te reomers ,  the react ion mixtures of several  
experimental  runs were combined and subjected to 
fract ionation in a column with a packing of 20 theo- 
re t ica l  plates.  The following constants were ob- 
tained for the f i rs t  r acemic  form of 1 ,3-dibromo-  
1-carbomethoxyheptane:  bp 113~ (3 ram); nD2~ 
1.4913; d420 1.4894; MR 61.49; for  the second one: 
bp 117~ (3 ram); nD 2~ 1.4930; d420 1.4980; MR 
61.32. 

CON C L U S I O N S  

1. Telomerizat ion of ethylene with methyl 
dibromoacetate  was car r ied  out with peroxide ini- 
tiation. Te lomers  with n= 1, 2 were isolated, and 
their  s t ructure  was confirmed. 

2. Addition of methyl dibromoacetate  to 1-hexene was car r ied  out in the presence  of peroxides, and 
the r acemic  forms of the d ia s t e reomers  of 1 ,3-d ibromo- l -carbomethoxyheptane  were isolated. 
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