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The methyl es ters  of the bromoacetic acids CHsOOCCHnBrs_n (n = 0--2), with their gradation in the 
electrophilicity of the CHnBrs_ n group and the stability of the C--Br bond, represent  a convenient object 
for  studying homolytic addition and telomerizatlon reactions, which go under the conditions of an unfavor- 
able polar factor,  in part icular,  addition to electrophilic acrylic compounds. Peroxide initiation is inef- 
ficient in these cases,  since cleavage of a bromine atom from the electrophilic brominated methyl aceta te .  
by the electrophilic growing CH3OOCCHnBr2_nCH2CHX radical is difficult (see scheme below), as a result  
of which the main direction of the process  becomes polymerization of the acrylic compound. The use of 
initiating systems based on Fe(CO) 5 makes it possible to reduce the difficulties in the chain t ransfer  step 
[1-3]. 

In the present  paper we studied the addition of methyl t r ibromoacetate  (MTBA) to acrylonitri le (AN) 
and methyI acrylate (MA), and of methyl monobromoacetate to MA, in the presence of coordination com- 
plexes (CC) that contain Fe(CO)5. The obtained results  are given in Tables 1-3, and they fit within the 
framework of the general scheme of the chain radical reactions of addition and telomerization involving 
CC, both in the initiation ste0 and in the chain t ransfer  step [4]. 

Initiation 

Addition 

Chain t ransfer  

CH:3OOCCH,,Bra_,~ ~ CRaOOCt2H,,B,'e_,~ + (FeBr) z+ - -  complex 

CH3OOCCH,,Br~_. + CH2=CHX -+ CH~OOCCH.Br~_.CH~dHX (I) 
n = 0,2; X = CN, COOCH~ 

( F e B r ) ~ + - - c o r n p l e x  

(I) + CHsOOCCH.Br~_~ 
-+CH300CCH~Br.._.CH~CHBrX § CH30OCCH~Br~_,~ (T1) 

Fur ther  growth of the (I) radical is also possible, with the formation of the addition product of two mono- 
meric units (telomer T2). 

CH~OOCCH Br  3 n 
(I) + Ctt2=CHX ~ --CH3OOCCH~Br~_~(CH.CHX)~Br (T~) 

The reaction result,  which tier)ends pr imar i ly  on the chain t ransfer  steps (they have a higher activa- 
tion energy than the chain growth steps), is affected mainly by two factors,  namely the electrophilicity of 
the two reactants and the stability of the C--Br bond in the addendum. A decrease in the electrophilicity 
of the addendum in the ser ies ;  CBrsCOOCH 3 > CHBr2COOCH 3 > CH2BrCOOCH 3 increases the reactivity of 
the addendum toward the acrylic compound. But the stability of the C--Br bond also increases in the same 
order ,  which hinders the reaction. As a result,  the extreme members in the bromoacetate series,  namely 
methyl tr ibromoacetate,  which is character ized by the highest electrophilicity of the reaction center (at 
the bromine-carrying C atom), and at the same time the lowest energy of the C--Br bond, and methyl 
monobromoacetate, for which the reverse  picture is true, are least efficient in the chain t ransfer  step, 
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T A B L E  1. R e a c t i o n  of CBr3COOCH 3 (MTBA) with CH 2 = CHCN (AN) 
o r  CH z = CHCOOCH 3 (MA) in P r e s e n c e  of I n i t i a t i n g  S y s t e m s  (CC). 1 
Mole  of MTBA,  2 M o l e s  of AN; 2 h, 80~ 

~xper- Components of CC (amount, 
tment in mmoles) 

t 
2 
3 
4 
5 
6 
7 
8 
9$ 

i0 $ 
t l $  
t2 $ 

i 

Fe(CO)5(50) 
Fe(CO)5(150) 
Fe(CO)5(300) 
Fe(CO)s(300) + CHaCN{3000) 
Fe(CO)5(150) + DMFA (150) 
Fe(CO)5(150) + DMA (150) 
Fe(CO)a(150) -~ h (75) 
Fe(CO)~(t50) -~- I~ (150) 
Fe(CO)5(50) 
Fe(CO)~(50) -~ DMFA (50) 
Fe(CO)~(50)-~ DMFA (50) 
Fe(C0)s(50) ~- Is (25) 

MTBA con- Yield. % of theory 

version, % MDBA 

AN MA ] AN 

42 64 
77 95 
64 80 
96 83 
97 73 
95 88 
92 86 
83 93 
29 -- 
32 
30 
30 

adduct* II 

AN A AN MA 

39 60 t t 
26 49 l i  18 
35 44 2t t9 

,o ,63 37 53 

6O 7O 
t9 --  6 -- 
t8 2 
18 t 
20 0,5 

MA 

4 4 
6 7 
4 r 
5 9 
6 7 

164 23 
t2 

4 t3 
0,8 -- 
0,~ -- 

0 - 

*The adduct from acrylonitrile is CH3OOCCBr2CH2CHBrCN; and CH3OOCCBr2CH2CHBr- 
COOCH 3 from methyl acrylate. 
tNot determ/ned. Much tarring was observed s the exper~nent. 
$:AN: MTBA mole ~t io  = 5; the yi6-1ctof T2(cH~cooccBr2(CHzCHCN)2B~-~ l~ss than 
0.1% of theory. 

which  i s  e x p r e s s e d  in a c o m p a r a t i v e l y  low y i e l d  of  the  a d d u c t s  and a s u b s t a n t i a l  c o n t r i b u t i o n  by the  s i de  r e -  
a c t i o n s .  

In a s e r i e s  of s t u d i e s  invo lv ing  the  u s e  of i r o n  c o m p o u n d s  in the  c h a i n  t r a n s f e r  s t ep ,  which was  c a r -  
r i e d  out  on o t h e r  e x a m p l e s  [4], i t  was  o b s e r v e d  tha t  the  c o e a t a l y s t  p l a y s  an i m p o r t a n t  r o l e  when h o m o l y t i c  
a d d i t i o n  i s  i n i t i a t e d  by  Fe(CO)  5. I t  was  a l s o  shown [2] tha t  the  p r e s e n c e  of c o m p o u n d s  with an e s t e r  g r o u ~ -  
ing (whether  i t  i s  the  addendum,  m o n o m e r ,  o r  so lven t )  in the  r e a c t i o n  m i x t u r e  a c t i v a t e s  Fe(CO)  5 a s  an 
i n i t i a t o r  of f r e e - r a d i c a l  add i t i on  to the  C - - H a l  bond,  so  tha t  the  add i t ion  of an add i t i ona l  c o c a t a l y s t  (DMFA, 
d i m e t h y l a n i l i n e  (DMA)) no l o n g e r  e x e r t s  a n o t i c e a b l e  e f f e c t  on the  e f f i c i e n c y  of  the  CC. F r o m  T a b l e  1 i t  
c an  be  s e e n  (Ex0ts .  2, 5, 6, and 9-11)  tha t  t h i s  p h e n o m e n o n  a l s o  t a k e s  p l a c e  in the  s t ud i e d  c a s e :  when 
CBr3COOCH 3 i s  p r e s e n t  t he  add i t i on  of  D M F A o r D M A  does  no t  i n c r e a s e  the  y i e l d  of the  adduc t .  A s  a r e -  
su l t ,  i t  c an  be  s a i d  tha t  t he  i n d i c a t e d  r u l e  h a s  a g e n e r a l  c h a r a c t e r .  

The  e x p e r i m e n t a l  d a t a  o b t a i n e d  by  us  f u r t h e r  show tha t ,  a s  cou ld  be  e x p e c t e d ,  s t a r t i n g  with the  l e a s t  
s t a b l e  C - - B r  bond  in m e t h y l  t r i b r o m o a c e t a t e  (MTBA),  when c o m p a r e d  with the  C - - B r  bond in m e t h y l  d i -  
b r o m o a c e t a t e  (MDBA) and m e t h y l  m o n o b r o m o a c e t a t e  (MMBA), m e t h y l  t r i b r o m o a c e t a t e  o r o v e d  to be  a s u f -  
f i c i e n t l y  e f f i c i e n t  c h a i n  t r a n s f e r  agen t  so  a s  to not  f o r m  T 2 u n d e r  the  c ond i t i ons  of a f ive fo ld  e x c e s s  of AN. 
H o w e v e r ,  bo th  with a f ive fo ld ,  a s  wel l  a s  with a twofo ld  e x c e s s  of the  m o n o m e r  the  y i e l d s  of the  adduc t  
(T 0 w e r e  f a r  f r o m  q u a n t i t a t i v e ,  due to the  c o n t r i b u t i o n  by  the  s ide  r e a c t i o n s ,  which wil l  be  d i s c u s s e d  b e -  
low (see,  f o r  e x a m p l e ,  E x p t s .  4 - 7 ,  in which the  M T B A  c o n v e r s i o n  i s  c l o s e  to 100%). A s u b s t a n t i a l  p o r -  
t i on  of  the  r e a c t i o n  MTBA (up to  34% in ind iv idua l  e a s e s ,  s e e  Expt .  4) i s  not  c o n s u m e d  in the  s t eo  of t r a n s -  
f e r  of the  b r o m i n e  a t o m  to the  g r o w i n g  r a d i c a l  {I), bu t  in v a r i o u s  s i de  r e a c t i o n s ,  in p a r t i c u l a r  d e b r o m o -  
d i m e r i z a t i o n  (up to 21%, s e e  T a b l e  1, Expt .  4). Ana logous  t r a n s f o r m a t i o n s  o f b r o m i n e - c o n t a i n i n g c o m p o u n d s  

CHsOOCCBr3 Fe(5~ CHsOOCCBr=CBrCOOCH 3 + FeBr~ & CO 
(II) 

u n d e r  the  in f luence  of  Fe (CO)  5 w e r e  m e n t i o n e d  in [5, 6]. The  i n i t i a t i on  e f f i c i e n c y  a l so  d e c r e a s e s  f o r  the  
r e a s o n  tha t  a s u b s t a n t i a l  p o r t i o n  (up to 26% of  the  r e a c t e d  MTBA,  Expt .  6) of the  CH3OOCCBr 2 r a d i c a l s ,  
which  a r e  f o r m e d  in the  i n i t i a t i on  and cha in  t r a n s f e r  s t e p s ,  i s  r e d u c e d  to CHBr2COOCH 3, and even  to 

R "  

. . . .  l__ 
chain transfer 

BrCH2COOCH3, v i a  h y d r o g e n  c l e a v a g e  f r o m  the  h y d r o g e n - c o n t a i n i n g  c o m p o n e n t s  of the  r e a c t i o n  m e d i u m .  

CH~OOCCBr2 RI~ - ,  CH~OOCCItBr.~ ~-~ Cg~OOCCI-IBr Ra ~ CHaOOCCH2Br 

1460 



TABLE 2. Addition of BrCH 2- 
COOCH s (MMBA) to CH 2 = 
CHCOOCH 3 (MA) in P r e s e n c e  
of System Fe(CO)5 + DMFA. 
MMBA and MA 0.1 Mole Each; 
2 h, 135 ~ 

I DMFA Yield ofad- Fe(oo)~ I duct (III), % 
moles of theory* 

0,02 None Traces 
0,01 0,03 4 
0,02 0,02 7 
0,02 0,04 6 
0,02 0,06 3 

*Marked tarring of the reaction mass 
was observed in all cases. 

TABLE 3. Ratio of Addition and 
Substitution as a Function of Ini- 
tial Concentration of Fe  (CO)5 and 
DMA. MMBA and MA 0.1 Mole 
Each; 2 h, 135~ 

Fe(CO), DMA !Yield of 
(III), % of 

moles theory 

1 
0,05 0,15 ] 4 
0,1 0,1 [ 2 
0,1 0,3 0.8 
0,2 0,2 0,5 

*The sum (m) + (IV) 

Amount * 

(III) (IV) 

65 35 
44 56 
20 80 

96 

was taken as 100. 

In all of the exper iments  the addition of MTBA is accompanied to more  or  less  degree by the po lymer i za -  
tion of the acry l ic  compound, which is initiated by all of the types of rad ica ls  formed in the reaction.  A 
t a r r y  or  g lassy  res idue remained in mos t  of the exper iments  on distillation. This direction of the react ion 
becomes  the main one under peroxide initiation conditions, and the adduct is p rac t ica l ly  not formed.  

As the data in Table I show, Fe(CO)~ alone makes  it possible to obtain the adduct in up to 60% yield 
(Expts. 1-3). The fract ion of side products ,  mainly (II), inc reases  with increase  in the Fe(CO) 5 concen-  
trat ion.  Consequently, despite the low conversion,  the mole rat io Fe(CO)5: (CBr3COOCH 3 + CH 2 = CHX) 
= 0.015-0.02 (Expt. 1) is p rac t ica l ly  more  feasible than a higher rat io (0.1-0.3). Although the addition of 
a solvent (CH3CN) increased  the react ion rate  (cf. the convers ion of Expts. 3 and 4), still it did not m a -  
te r ia l ly  change the adduct : (II) rat io in the react ion products .  

Besides such known coca ta lys t s  as DMA andDMFA, we also studied iodine. It is Mxown [7] that iodine 
easi ly en ters  into the coordination sphere of iron carbonyls  and act ivates  this sDhere toward var ious  r e a c -  
tants.  In addition, iodine inhibits the po lymer iza t ion  of AN [8]. It proved that in the addition of MTBA, 
both to AN and to MA (see Table 1, Expts. 7 and 8), the addition Of iodine to Fe(CO)5 acce le ra tes  the p r o -  
cess  as a whole, inc reases  the yield of the adduct, and reduces  the amount of (II) (Expts. 2, 7, 8, and 12). 

The data in Table 1 show that the same tendencies are  manifested in the case of MA as in the case of 
AN, and specifically:  1) the sys tem Fe(CO)5 + 12 gives the best  yield of the adduct (Expts. 7 and 8), and 
the use of this sys tem can have prepara t ive  value; 2) in the exper iments  with Fe(CO)5 alone (Expts. 1-3) 
the yield of the adduct depen_ds on the Fe(CO) 5 concentrat ion,  and passes  through a maximum close to 
[Fe(CO)5] 0 = N5 mole % (Expt. 2); 3) the sys tems  Fe(CO) 5 + DMA and Fe(CO) 5 + DMFAgive approximately  
the same yield of the adduct, but among the side react ions  the formation of (II) is more  strongly expressed  
inDMFA,whi le  in DMA it is the reduction of the addendum (formation of MDBA (Expts. 5 and 6). 

Together  with this, mention should also be made of a number  of differences between AN and MA in 
the react ion with MTBA. Thus, the react ion is more  complicated with AN, and gives a relat ively smal le r  
yield of the adduct and a substantially g rea te r  amount of t a r r y  products,  which is responsible  for  the lack 
of agreement  in the mater ia l  balance (up to 40%, Expt. 5) between the MTBA convers ion and the sum of 
identified products .  The side p r o c e s s e s  of reduction are  mere  strongly expressed  in the case of MA, 
which is an argument  in favor  of the activity of the COOCH 3 group of MA as a hydrogen donor in the f o r m a -  
tion of MDBA (see Table 1, Expts. 4, 6-8). Dimethylaniline 0lays an important  role in the reduction p r o -  
c e s s e s  (cf. Expts. 2 and 6), but it is not the sole hydrogen source,  as can be concluded f rom the data of 
Expts. 6-8. 

The efficiency of the above enumerated  initiating sys tems  in the case  of an addendum that has a fa i r ly  
unreac t ive  halogen atom was studied by us on the example of the addition of MMBA to MA. It proved that 

CH~OOCCFI2Br +CH2=CFICOOCFI3" c-~-c ~CFI3OOCCFLCFI~CHBrCOOCH3 (III) 

Fe(CO) 5 alone, and the sys tems  Fe (CO) 5 + DMA, Fe(CO)5 + D MFA, and Fe (CO) 5 + I x, initiate the addition of 
BrCH2COOCH 3 to CH 2 -- CHCOOCH 3 to give only a slight amount of (III), auparently due to the low activity 
of Fe(CO)5 in cleaving a hydrogen atom f rom BrCH2COOCH 3. It was also for  the same reason that not ice-  
able dif ferences  were not observed in the activity of the initiating sys t ems  when one eocatalyst  was replaced 
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by another ,  or  when the i r  r a t ios  were  va r i ed  (see Tab les  2 and 3). The side r eac t ions  entered  f i r s t  place.  
Thus, in the case  of us ing DMA as the coca ta lys t  the fo rmat ion  of C6HsN(CH3)CH2COOCH 3 (IV) was p r e -  
dominant,  evidently v ia  the in t e rmed ia te  ammonium salt .  

+ 

C~HsN(CH3)~ + BrCI:I2C00CH~ -+ [C6H.~N(CH3),CH~C00CH3]Br- --+ 
--~ C~HsN(CH3)CH~COOCHs (IV) 

The initiating s y s t e m  apparent ly  ca t a lyzes  the decomposi t ion of the ammonium salt ,  because  the (IV) : (iII) 
ra t io  in the reac t ion  mix tu re  i n c r e a s e s  not iceably  with i nc rea se  in the initial concentra t ion of Fe(CO)~ and 
DMA (see Table  3). 

The reduction p roduc t s  of the in te rmedia te ly  f o r m e d  rad ica l s  (CH3COOCH3, CH3OOC(CH~)3COOCH3) 
were  not found among the reac t ion  products  of MMBA with MA, and (CH3OOCCH2)2, the doubling ~roduct of 
the CH3OOCCH 2 rad ica l s ,  which a r e  f o r m e d  in the initiation step,  is a lso  absent.  Toge ther  with the low 
yie ld  of the adduct, the absence  of these  compounds is  an a rgument  in favor  of the sl ight development  of 
rad ica l  fo rmat ion  p r o c e s s e s  in genera l  during the initiation of this react ion,  since reduction p r o c e s s e s  
a lways take p lace  in the homolyt ic  addition reac t ions  of MA and AN at a sufficient  concentra t ion of the in-  
i t iating and growing r ad ica l s  when using the initiating s y s t e m s  se lec ted  by us,  as can be seen f r o m  Table 
1 and was ment ioned repea ted ly  in the l i t e r a t u r e  [9, 10]. 

EXPERIMENTAL 

All of the experiments were run in an inert gas atmosphere (N2, argon). The GLC analysis was run 

on a Tswet t  1/64 ins t rument ,  us ing the internal  s tandard  method. The columns  were:  s ta in less  s teel ,  1 
m, 5% 0ply(ethylene glycol  adipate)-3000; 1 m, 5% Silicone E las tomer ;  2 m, 5% Silicone E-301; Chromo-  
sorb  (80-100 mesh)  was the support  in all c a se s .  The t e m p e r a t u r e  was 100, 130, and 150 ~ the detection 
was based  on the heat  conductivity,  and hel ium was the c a r r i e r  gas.  The NMR s p e c t r a  were  taken at 60 
MHz, the solvent was CC14, and the chemica l  shif ts  a r e  given on the 6 scale .  

Methyl E s t e r  of G ,G ,T- t r i b romo-T-cyanobu ty r i c  Acid. To a solution of 1.9 g of iodine in a mix tu re  
of 15.5 g of CBr3COOCH 3 and 5.3 g of AN was added 1.47 g of Fe(CO)5. Af ter  heating the s t i r r ed  react ion  
m a s s  at 80 ~ for  2 h it was pa s s ed  through 15 g of A120 ~ ~n o rde r  to r emove  the iron compounds.  The A120 S 
bed was washed with hot pe t ro l eum ether .  The wash l iquor was combined with the reac t ion  m a s s .  Af ter  
dist i l l ing off the solvent  the mix tu re  was f rac t iona l ly  dist i l led in vacuo.  H e r e  5.8 g of unreac ted  CBr3COO- 
CHs dist i l led at 50 ~ (2 mm),  and then were  isolated:  a) 0.9 g (11%) of dimethyl  G,~-d ibromofumara te ;  bp 
90 ~ (2 mm); n ~  1.53t0; d~ ~ 1.9212. Found: C 23.44; H 1.93; Br  53.50%. MR 48.63. C~H6Br204. Cal -  
culated: C 23.84; H 1.98; Br  53.00%; MR48.20.  NMR spec t rum (5, opm): 3.84 S (COOCH3). The Raman  
spec t rum has  a band at 1580 cm -1, which is c h a r a c t e r i s t i c  for  a s y m m e t r i c a l l y  subst i tuted double bond. 
This  compound was a lso  obtained in 30% yield by heating (1 h, 80 ~ 3 g of CBr3COOCH 3 with 1.9 g of Fe(CO)5; 
b) 7.4 g (40%) of methyl  G ,G ,T- t r ib romo-T-cyanobu ty ra t e ;  bp 130 ~ (2 mm); n~  1.5540; d 2~ 2.1241. Found: 
C 19.91; H 1.70; Br  65.77%; MR 54.92. C6H~BrsNO 2. Calculated: C 19.81; H 1.66; Br 65.89%; MR 
54.68. NMR spec t rum (ABX sys tem)  (6, opm): 3.95 s (COOCH3) , 3.15-3.80 (two quar te t s  of CH 2 with a 
cen te r  at 3.50), and 4.55-4.85 (two doublets of CHBr with a cen te r  at 4.70). The integral  intensity c o r r e -  
sponds to the fo rm u l a  CHsOOCCHBrCH2CHBrCN. 

The other  expe r imen t s  l is ted in Table  1 were  run in a s im i l a r  manner .  

Dimethyl  E s t e r  of oz ,G,~-Tr ibromoglu tar ic  Acid (adduct of MTBA and MA): bD 122-3 ~ (1 mm); n~  
1.5320; d~~ Found: C 21.30; H 2.31; Br  60.00%; MR 60.89. CTH9Br3Q. Calculated: C 21.18; 
H 2.28; Br  60.40%; MR 61.13. NMR spec t rum (6, ppm): 3.78 s and 3.91 s (CH 3 for  CHBrCOOCH 3 and 
CBr2COOCH~, r e spec t ive ly .  

Dimethyl  E s t e r  of o~-Bromoglutar ic  Acid (III). To a s t i r r ed  mix ture  of 7.6 g of BrCH2COOCH 3 and 
1.4 g of DMFA at 135 ~ was added in drops ,  in 1 h, a solution of 1.9 g of Fe(CO) 5 in 4.3 g of MA, a f te r  which 
the mix tu re  was heated for  another  hour,  cooled, 0as sed  through a bed of s i l ica  gel (20 g) to r emov e  the 
i ron compounds,  the s i l ica  gel was washed with boiling hot pe t ro l eum ether ,  and the combined f i l t ra te  
was vacuum-d is t i l l ed .  We isola ted 0.8 g (7%) of adduct (liD, which, based  on the GLC data, is 98.5% oure; 
bp 124 ~ (12 mm); n ~  1.4650; d~ ~ 1.4504, which a g r e e s  with [11]. Found MR 45.56, ca lcula ted  45.60. NMR 
s p e c t r u m  (6, ppm): 2.48 m (CH2--CH2), 3.75 s (CH 3 in CH2COOCH3), 3.85 s (CH 3 in CHBrCOOCH3), 4.38 t 
(CHBr). The s t ruc tu re  of flU) was conf i rmed  by counter  synthes is  f r o m  glutamic  acid by the following 
scheme.  
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NaNO~, HBr CH~N~ 
HOOCCH(NH~)CH-.CH~.COOH 0-s ~ + H00CCHBrCH~.CH~COOH ' 

--"* CHaOOCCttBr CH~CH_oCOOCE,'s. 

Methyl E s t e r  of N - P h e n y l - N - m e t h y l g l y c i n e  (IV). In a N 2 s t r e a m ,  to a mix tu re  of 15.3 g of BrCH 2- 
COOCH 3 and 12.1 g of DMA was added 1.9 g of Fe(CO)5. At the end of heat  evolution the mix tu re  was heated 
at 135 ~ fo r  1 h and then worked u~) as desc r ibed  fo r  (III). Af ter  a double vacuum-d is t i l l a t ion  we obtained 
9.5 g (50%) of amine  (IV), which quickly turned  blue in the a i r ,  bp 900 (2 mm); n ~  1.5438; d~ ~ 1.1327. 
Found: C 66.25; H 7.28; N 8.50%; MR49.87 .  CI0H13NO 2. Calculated: C 67.00; H 7.26; N 7.82%; MR 
50.37. P i c r a t e ,  mD 80 ~ Found: N 13.57%. Ct0Ht3NO 2. C6H3N3OT. Calculated: N 13.73%. NMR spec -  
t r u m  of (IV) (6, Dpm): 2.85 s (CH3) , 3.47 s (COOCH)3 , 3.85 s (CHIC), 6.55 m and 6.85 m (monosubst i tuted 
benzene ring).  The s t r u c t u r e  of (IV) was conf i rmed  by counter  synthes is  f r o m  0.2 mole  of CsHsNHCH 3 and 
0.1 mole  of BrCH2COOCH 3 (3 h, 130 ~ yield of (IV) = 42%). 

C O N C L U S I O N S  

1. Coordinat ion initiating s y s t e m s  that  contain i ron pentacarbonyl  and a coca ta lys t  (dimethylaniltne,  
DMFA, iod ine )a re  eff icient  in the homolyt tc  addition of methyl  t r i b r o m o a c e t a t e  to methyl  ac ry l a t e  and 
ae ry lon i t r i l e ,  and a r e  ineffeeient  in the addition of methyl  monobromoaee t a t e  to methyl  ac ry l a t e .  In the 
addition of methyl  t r i b r o m o a c e t a t e  to ac ry l i c  compounds the sys tem:  iron Dentacarbonyl + iodine gave the 
h ighes t  y ie ld  of the adducts.  

2. The main  side p r o c e s s e s  in the addition of methyl  t r i b r o m o a c e t a t e  to methyl  ac ry l a t e  and a c r y l o -  
n i t r i l e  in the r ) resence of the above enumera t ed  in i t ia tors  a r e  po lymer tza t ion  of the ac ry l i c  com~)ound, r e -  
duction of the in te rmedia te  f r ee  rad ica l s ,  and deb romodimer i za t ion  of the methyl  t r i b r o m o a c e t a t e .  The 
g r e a t e s t  contr ibut ion by the reduct ion r eac t ions  is obse rved  in the case  of the iron ~entacarbonyl  + di -  
methylani l ine  sys t em.  

3. I ron  ~)entacarbonyl ca t a lyzes  the alkylat ion of dimethylani l ine by methyl  monobromoace t a t e  to 
give the methyl  e s t e r  of N-pheny l -N-methy lg lyc ine .  
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