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The t e l o m e r i z a t i o n  of con juga ted  d i e n e s  with v a r i o u s  a m i n e s  y i e l d s  2 , 7 - a l k a d i e n y l a m i n e s  [1, 2]. The  
ana logous  c o n v e r s i o n s  with u n s a t u r a t e d  a m i n e s  y i e l d  2 , 7 - a l k a d i e n y l a m i n e s  tha t  con ta in  m u l t i p l e  bonds  in a l l  the  

h y d r o c a r b o n  s u b s t i t u e n t s  [3]. 

We have c a r r i e d  out the  t e l o m e r i z a t i o n  of p r o p a d i e n e  with a l ly l  and d i a l l y l  a m i n e s ,  so  that  we have  o b -  
t a i n e d  a l k a d i e n y l a m i n e s  tha t  con ta in  con juga ted  and i s o l a t e d  double  bonds .  

In the  p r e s e n c e  of the  PdCl2 - P P h . ~ - - N a B H  4 s y s t e m  the  r e a c t i o n  of a l i y l  a m i n e s  wi th  p r o p a d i e n e  y i e l d s  
s e c o n d a r y  and t e r t i a r y  a l l y l a l k a d i e n y l  a m i n e s  (III) and (IV)with up to  85% s e l e c t i v i t y .  We have a l so  noted the 
f o r m a t i o n  of the  a d d i t i o n  p r o d u c t s  of p r o p a d i e n e  to  the  s t a r t i n g  a m i n e s ,  v iz . ,  (I) and (II). 
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The o v e r a l l  p r o d u c t  y i e l d  and the  III and IV content  de pe nds  on the r e a c t i o n  cond i t ions  (Table 1), Thus ,  
at 60~ a f t e r  1 h the  c o n v e r s i o n  of allyl a m i n e  was  l e s s  than  2%. At t30~ a f t e r  3 h t h e  p r o d u c t  y i e l d  was  93%. 

In the  r e a c t i o n  with the  p r i m a r y  amine  the i n c r e a s e  in c o n v e r s i o n  l e a d s  to  a d e c r e a s e  in s e l e c t i v i t y  with 
r e s p e c t  to  III  and s i m u l t a n e o u s l y  to  an i n c r e a s e d  p r o d u c t  c o n c e n t r a t i o n  of the  t e r t i a r y  a m i n e s  IV and V. 

The f o r m a t i o n  of IV is  p o s s i b l e  both by  t e t o m e r i z a t i o n  of p r o p a d i e n e  to  f o r m  I f i r s t ,  and by add i t i on  of a 
p r o p a d i e n e  m o l e c u l e  to  III. V is  f o r m e d  by the  r e a c t i o n  of p r o p a d i e n e  with  IIL The p o s s i b i l i t y  of s i m i l a r  c o n -  
v e r s i o n s  was  c o n f i r m e d  by the  d i r e c t  r e a c t i o n  of p r o p a d i e n e  with  I and III. 

TABLE I. Product Composition in the Telomerization of Propadiene 
with Allyl Amines [C~H4] : [RR'NH] : [PdCl~] : [PPh3] : [NaBH4] = 600 : 
300 :I :I :1 

Amine 

Allyl amine 

Diallyl amine 

N-allyI (2,3-dimethyl- 
eneYoutylamine 

T., ~ r , h  

60 l 
t00 i 
i50 t 
100 3 
t30 3 

t00 t 
130 6 

130 6 

t,7 
56,1 
66,8 
71,5 
92,7 

1i,8 
86,7 

74,3 

Product corn msition, % 

(I) (II) (III) 

2,8 Traces 83,8 
1t,7 1,3 70,3 
1,3 81,0 
t,9 67,0 

- 39,3 
10,7 

(IV) (V} 

tL6 4,6 
8,9 7s 
7,9 9,8 

t2,5 t8,6 

32A - 
85,7 

i9,8 46,6 

other 

28,6 
3,6 

33,6 
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TABLE 2. 

Compound 

(III) 

(IV) 

(V) 

(Vl) 

(vii) 

P h y s i c a l  C o n s t a n t s  and S p e c t r a l  P r o p e r t i e s  of S y n t h e s i z e d  Compounds  

bp, ~ (p, mm n~ 
Hg st.) PMR spectrum (5 ppm) IR spectrum (v, era'l) 

52(4) 1,4830 1,75 s (1H, N-H) 3310 (NH) 

46(3) 

94(3) 

t,4820 

1,88 s (3H, CH~) 
2,97-3,14 m (4H, CH2) 
d,92-5,22 m (6H, CH~=) 
5,80-6,20 m (ill, CH=) 

1,84 s (3H, Ells) 
2,90-3,00 m (4H, CH2) 
3,08 s (2H, CH2) 
4,90-5,t0 m (8tt, CH~=) 
5,50-6,00 m(2H, CH=) 

1,85 s (6H, CHs) 

1390 (CHa) 
900, 1600, 1640 (C=C-C=C) 

910, tO00, 3010, 3090 (CH2=CH) 
tt10, 1460 (CH2) 

1380 (CH~) 
1120, 1440 (CH~) 
900, 1600, t640 (C=C-C=C) 
910, 1O00 (CH~=CH) 

1390 (CH3) 
t120, 1450 (CH2) 

2,90-3,10 m (6H, CH2) 
4,90-5,10 m (10H, CH2=) 
5,50-6,00 m (ill, CH=) 

0,95s (1H, N-H) 
1,86s (3H, CH~) 
2,30m (4H, CH2) 
2,90m (4H, CII~) 
3,25m (2H, CH=) 
4,90-5,t0 m (2H, CH2=) 
5,50-0,t0 m(tH, CH=) 

t,80 s (3H, CH3) 
2,30m (4H, CH2) 
2,90m (6H, CH2) 
3,26 m (2H, CH2) 
4,92-5,10 m(4H, CH2=) 
5,40-6,00 m(2H, CH=) 

t600, t640 (C=C-C=C) 
900, t000, 3080 (CH~=CH) 

3370 (N-H) 
t390 (CHs) 
1t10, 1460 (CH2) 
910, t000, 3080 (CH~=CH) 

1780, 1850 (--C--O--C--) 
[I II 
0 0 

1390 (CH3) 
1110, t450 (CH2) 
920, t000, 3090 (CH~=CH) 

1790, 1860 (--C--0--C--) 
II II 

O O 

UV spectrum 
(Xmax, am) 

224 ( c = c - c = c )  

222 (C=C-C=C) 

224 (C=C--C=C) 

The c o n v e r s i o n  r a t e  of the  s e c o n d a r y  a m i n e ,  d i a l l y l  a m i n e ,  i s  1 /5  tha t  of p r i m a r y  a l l y l  a m i n e .  R e p l a c e -  
merit  of one a l ly l  g r o u p  by the b r a n c h e d  d i m e t h y l e n e b u t y l  g roup  (III) r e d u c e s  the  c o n v e r s i o n  r a t e  f u r t h e r  (see 
Tab le  1). 

The r e a c t i o n s  of III  and IV with  m a l e i c  a n h y d r i d e  f o r m s  the  adduc t s  V i a n d  VII:  

0 0 
R / i 

N ~ / ~ / +  0 ---+ 0 
/ LI 

0 I 0 
NRR' 

(VI), (VII) 
l[/= CH~=CH--CH2; 1t '= H (VI), CH~ ~ CH--Ctt~ (VII). 

EXPE RIMENTA L 

P r o p a d i e n e  was  93% p u r e ,  a l l y l  and d i a l l y l  a m i n e s  w e r e  99% p u r e ,  m a l e i c  a n h y d r i d e  was  " a n a l y t i c a l l y  
pu re  r g r a d e .  P r o d u c t s  w e r e  a n a l y z e d  on a LKhM-8MD c h r o m a t o g r a p h  with a f l a m e  i o n i z a t i o n  d e t e c t o r ,  2 - m  
co lumn,  s t a t i o n a r y  phase  SE-30  + P E G - 1 5 0 0  on D i n o e h r o m e - P ,  He c a r r i e r  g a s .  P M R  s p e c t r a  w e r e  ob ta ined  on 
a T e s l a  4 8 0 - B  a p p a r a t u s  fo r  CC14 s o l u t i o n s ,  wi th  HMDS i n t e r n a l  s t a n d a r d .  IR s p e c t r a  w e r e  r e c o r d e d  on a UR-  
20 s p e c t r o p h o t o m e t e r  {film). UV s p e c t r a  w e r e  r e c o r d e d  on a S p e c o r d  UV VIS f o r  n - h e p t a n e  s o l u t i o n s .  

T e l o m e r i z a t i o n  was  c a r r i e d  out in a r o c k i n g  s t e e l  au toc l ave  of 50 e m  '~ vo lume in the  60-150~ r a n g e .  
The p r o d u c t s  (Table  2 ) w e r e  s e p a r a t e d  by  f r a c t i o n a l  d i s t i l l a t i o n  at r e d u c e d  p r e s s u r e .  

Diene  s y n t h e s i s  was  c a r r i e d  out by mix ing  s t o i c h i o m e t r i c  amoun t s  of IV o r  III  with m a l e i e  a n h y d r i d e  in  
a b s o l u t e  b e n z e n e  at  18~ f o r  4 h. A f t e r  d i s t i l l a t i o n  of t he  so lven t ,  an o i ly  l i q u i d w a s  ob ta ined  (~ 100%). 

C O N C L U S I O N S  

1. In the  t e l o m e r i z a t i o n  of p r o p a d i e n e  with a l l y l  and d i a l l y l  a m i n e s  in  the  p r e s e n c e  of P d C 1 2 - P P h 3 - N a B H  4 
the  c o r r e s p o n d i n g  con juga ted  a l k a d i e n y l a m i n e s  a r e  f o r m e d .  T e r t i a r y  a l k a d i e n y l a m i n e s  f o r m  by subse q uen t  c o n -  
v e r s i o n s  of the  s e c o n d a r y  a m i n e s  tha t  f o r m  f i r s t .  

2. N - a l l y l  ( 2 , 3 - d i m e t h y l e n e b u t y l ) a m i n e ,  N - d i a l l y l  ( 2 , 3 - d i m e t h y l e n e b u t y l ) a m i n e ,  N - a l l y l  b i s -  ( 2 , 3 - d i m e t h y l -  
e n e b u t y l ) a m i n e  and t h e i r  m a l e i c  a n h y d r i d e  a d d u c t s  w e r e  s y n t h e s i z e d  and c h a r a c t e r i z e d  f o r  the  f i r s t  t i m e .  
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In the  c o u r s e  of our  i n v e s t i g a t i o n  of the  r e l a t i v e  k i n e t i c s  of o le f in  t e l o m e r i z a t i o n  with c a r b o n  t e t r a c h l o r i d e  
we have s t ud i ed  the t e l o m e r i z a t i o n o f  p r o p y l e n e  in CC14 i n i t i a t e d  by Mn 2 (CO)l 0 a lone and in c o m b i n a t i o n  with 
D M F A  o v e r  a wide r a n g e  of p r o p o r t i o n s  of a l l  c o m p o n e n t s .  P r o p y l e n e t e l o m e r i z a t i o n w i t h  CC14, i n i t i a t ed  by 
such c o m p o u n d s  was  s t ud i ed  fo r  the  f i r s t  t i m e  in [1]. The r e a c t i o n  i s  d e s c r i b e d  by the s c h e m e :  

CC14 + nCH~=CHCH s Initiator+CCla[CH~CH(CHa)] ~ C1 (T,~) 

The p u r p o s e  of the  p r e s e n t  i n v e s t i g a t i o n  was  to  d e t e r m i n e  the s p e c i f i c  cha in  t r a n s f e r  c o n s t a n t s ,  Cn, and 
the  r e l a t i v e  y i e l d s  of the  r a e e m i e  d i a s t e r e o m e r i e  f o r m s  of the  t e l o m e r  T a. E was  of i n t e r e s t  to c o m p a r e  our  
d a t a  wi th  t h o s e  a l r e a d y  known for  the  s a m e  t e l o m e r i z a t i o n  i n i t i a t e d  by the  m o n o n u e l e a r  e a r b o n y l s  Fe  (CO) 5 and 
Cr(CO)5 in the  p r e s e n c e  and a b s e n c e  of D M F A .  

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

GLC a n a l y s i s  was  c a r r i e d  out on a LKhM-8MD a p p a r a t u s  in a c u r r e n t  of He (2.8 ! i t e r / h )  with a k a t h a r o m -  
e t e r ,  and a s t e e l  c o l u m n  3000 x 3 m m  with 5% SE-30  on C h r o m a t o n e  N-AW at 175~ GLC a n a l y s i s  of r e a c t i o n  

T A B L E  I. 

P e r o x i d e  (BP), Mn 2 (CO)t0, and Mn2(CO)10 + D M F A *  (120~ 30 rain) 

6 

7 

8 

9 

t0 

P r o p y l e n e  T e l o m e r i z a t i o n  with CC14, In i t i a t ed  by Benzoyl  

t6,5 34,7 
1,9 4,t 
5,7 1t,7 

f7,5 37,3 
24,6 50,3 
5,2 I0,7 

6,4 t2,7 

7,5 t5.5 

5,2 10,7 

22,5 47,3 

I 
Content of [ Racemic di- 
CCMCH2Clt(CH3)I ~Cl (T~) [ astereomeric 
telqm#rs with n= 1, 2, or 3; forms of T3, % 

m i n e  7o . 

T ,  T,~ Ta 

39,2 
36,6 
36,7 
38,6 
36,0 
35,8 

35,7 

32A 

32,9 

33,6 

50.3 
53:7 
5<3 
50,7 
53,5 
54,8 

54,6 

57,2 

57,2 

56.9 

t0,5 
9,7 
9,0 

10,7 
~),5 
9,8 

9,7 

lOft 

9,9 

9,5 

37,4 
3~,t 
38,3 
38,2 
39,0 
38,0 

37,7 

38,2 

37,7 

37,6 

48,0 / 
47,0 / 
46,7 [ 
48,4 / 
47,t | 
46,9 [ 

46,7 

47,3 

46,8[ 

47,5 I 

14,6 
14,9 
J5,0. 
13,4 
13,9 
15,t 

15,6 

t4,5 

BP, 3,7 
Mnz(CO) lo, 0,3 
Mn2(CO) to, 2,0 
Mn~(CO) lo, 12,0 
Mn2 (CO) io, 20,5 
Mliz (CO) Io+DMFA 

2,0+2,3 
Mn2 (CO) io+ DMFA, 

2,0+6,3 
Mn2 (GO) ~o+D MFA 

2,0+35,4 
Mnz (CO) 10q DMFA 

2,0+i21,0 
Mn2 (CO) i0+DMFA, 

20.6+208.0 

15,5 

i4,9 

"21.1  ~1.1 m m o l e  C3H6, 5.9 •  re_mole CC14, C~H~/CCI~ = 3 . 6 •  
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