AMINATION OF CUMULATED DIENE HYDROCARBONS

COMMUNICATION 2. TELOMERIZATICON OF PROPADIENE
WITH ALLYL AMINES

1. M. Zelt!dis, S. 8. Zhukovskii, UDC 66.095.,2 :547.315.1 :
A, M. Taber, I. V., Kalechits, 547.333
and V. E. Vasserberg

The telomerization of conjugated dienes with various amines yields 2,7-alkadienylamines [1, 2. The
analogous conversions with unsaturated amines yield 2,7-alkadienylamines that contain multiple bonds in all the
hydrocarbon substituents [3].

We have carried out the telomerization of propadiene with allyl and diallyl amines, so that we have ob-
tained alkadienylamines that contain conjugated and isolated double bonds.

In the presence of the PACly; —PPh,~NaBH, system the reaction of allyl amines with propadiene yields
secondary and tertiary allylalkadienyl amines (II) and (IV) with up to 85% selectivity. We have also noted the
formation of the addition products of propadiene to the starting amines, viz., (I} and (IT):
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The overall product yield and the Il and IV content depends on the reaction conditions (Table 1), Thus,
at 60°C after 1 h the conversion of allyl amine was less than 2%. At 130°C after 3 hthe product yield was 93%.

* In the reaction with the primary amine the increase in conversion leads fo a decrease in selectivity with
respect to IIT and simultaneously to an increased product concentration of the tertiary amines IV and V.

The formation of IV is possible both by telomerization of propadiene to form Ifirst, and by addition of a
propadiene molecule to III, V is formed by the reaction of propadiene with III. The possibility of similar con~
versions was confirmed by the direct reaction of propadiene with I and II1,

TABLE 1. Product Composition in the Telomerization of Propadiene
with Allyl Amines [C;H,] : [RR'NH] :[PdCl,] : [PPhs] : [NaBH,] = 600 :

300:1:1:1
Conver- Product composition, %
Amine 1.,°¢ | T, h jsion,
7o 48] (1) (111) l vy | v ‘other
Allyl amine 60 | 1 1,7 - - - - - -
¥ 100 1 56,1 2.8 |Traces | 83.8 | 11,6 4.6 -
150 1 66,8 | 117 1.3 70,3 89 7.8 -
100 3 715 1.3 - 81,0 798 9.8 -
130 3 92,7 1,9 - 67.0 | 12,5 | 186 -
Diallyl amine 100 1 11,8 - 39,3 - 324 - 28,6
Y 130 6 86,7 - 10,7 - 85,7 - 3.6
N-allyl (2,3-dimethyl- | 130 6 74,3 - - - 19,8 | 46,6 | 33,6
enelbutylamine
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TABLE 2. Physical Constants and Spectral Properties of Synthesized Compounds

bp, °C (p, mm %
C PMR -1 UV spectrum
ompound Hg st.) ng spectrum (6, ppm) IR spectrum (v, cm ) (Amax, om)
(11D) 52(4) A1,4830 1,75 s (1H, N—-H) 3310 (NH) 224 (C=C~C=C)
1,88 (3H, CHy) 1390 (CH3)
2,97-3,14 m (4H, CHy) 900, 1600, 1640 (C=C-C=C)
4,92-522m (6H, CHy=)
5,80-6,20 m (1H, CH=) 910, 1000, 3010, 3090 (CH.==CH)
1110, 1460 (CHy)
Iv) 46(3 1,4820 1,84s (3H, CH,) 1380 (CHs) =C=C=
@ 2,90-3,00m (4H, CHy) 1120, 1440 (CHy) 222 (G=C-C=0)
3,085 (2H, CHy) 900, 1600, 1640 (C=C~C=C)
4,90-5,40 m (8H, CH;=) 910, 1000 (CH,=CH)
V) 94(3) - 5,50-6,00m (2H, CH=) 1390 (CHy) 224 (C=C--C=0)

(VD

(VII)

1,855 (6H, CHy)
2,90-3,10m (6H, CIL,)
490510 m (10H, CHo~)
5,50—6,00 m (1H, CH=)

0,955 (1H, N-H)
1.86s (3H, CHa)

2,30m (4H, CIL,)

2,.90m {(4H, CIl,)

3,25m (2H, CH=)
4,90-5,10 M (2H, CH,=)
550~6.10 m{1H, CH=)

1,80s (3H, CHy)
2:30m (4, CH,)

2,90t (6H, CH,)

3.26m (2H, ‘CHy)
4,92-510 M (4H, CH,=)
5.40-6,00 m(2H, CH=)

1120, 1450 (CHy)
1600, 1640 (C=C-C=C)
900, 1000, 3080 (CH;=CH)

3370 (N-H)

1390 (CHs)

1110, 1460 (CH,) ‘
910, 1000, 3080 (CH,=CH)

1780, 1850 (—ﬁ—oﬁ—)
0
1390 (CHs)
1110, 1450 (CH,)
920, 1000, 3090 (CH,=CH)
1790, 186¢ (_(ﬂ_o“ﬁ—)
0 0

The conversion rate of the secondary amine, diallyl amine, is 1/5 that of primary allyl amine. Replace~
ment of one allyl group by the branched dimethylenebutyl group (III) reduces the conversion rate further (see

Table 1).
The reactions of IIT and IV with maleic anhydride forms the adducts VIand VII:

0 (0]
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R = CH,—CH—CH,; R’ =H (VI), CH, = CH—CH, (VII).
EXPERIMENTAL
Propadiene was 93% pure, allyl and diallyl amines were 99% pure, maleic anhydride was "analytically
pure® grade. Products were analyzed on a LKhM-8MD chromatograph with a flame ionization detector, 2-m
column, stationary phase SE-30 + PEG~1500 on Dinochrome-P, He carrier gas. PMR spectra were obtained on
a Tesla 480-B apparatus for CCl, solutions, with HMDS internal standard. IR spectra were recorded on a UR-
20 spectrophotometer (ilm). UV spectra were recorded on a Specord UV VIS for n~heptane solutions.

Telomerization was carried out in a rocking steel autoclave of 50 em® volume in the 60-150°C range.
The products (Table 2) were separated by fractional distillation at reduced pressure.

Diene synthesis was carried out by mixing stoichiometric amounts of IV or III with maleic anhydride in
abzolute benzene at 18°C for 4 h, After distillation of the solvent, an oily liquid was obtained (~100%).

CONCLUSIONS

1. In the telomerization of propadiene with allyl and diallyl amines in the presence of PdCl, —~PPh, —~NaBH,
the corresponding eonjugated alkadienylamines are formed. Tertiary alkadienylamines form by subsequent con-
versions of the secondary amines that form first.

2. N-allyl (2,3-dimethylenebutyl)amine, N-diallyl @,3-dimethylenebutyl)amine, N-allyl bis-(2,3-dimethyl-
enebutyl)amine and their maleic anhydride adducts were synthesized and characterized for the first time.
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SPECIFIC CHAIN TRANSFER CONSTANTS
AND STEREOSPECIFICITY OF PROPYLENE
TELOMERIZATION IN CCl, INITIATED BY Mu, (CO),,
ALONE AND IN COMBINATION WITH DIMETHYLFORMAMIDE

N. A. Grigor'ev, A. L. Tumanskaya, UDC 541.124.7 :541.63 :
and R. Kh. Freidlina 66.095,2 :547.313.3

In the course of our investigation of the relative kinetics of olefin telomerization with carbon tetrachloride
we have studied the telomerization of propylene in CCl, initiated by Mn, (CO);, alone and in combination with
DMFA over a wide range of proportions of all components. Propylene telomerizationwith CCl,, initiated by
such compounds was studied for the first time in [1]. The reaction is described by the scheme:

CCl, + nCH,=CHCH, Initiator CCl,[CH,CH(CH ), CI (T,)
The purpose of the present investigation was to determine the specific chain transfer constants, Cps and
the relative yields of the racemic diastereomeric forms of the telomer Ty. | wasof interest to compare our

data with those already known for the same telomerization initiated by the mononuclear carbonyls Fe (C 0); and
Cr(CO); in the presence and absence of DMFA.

EXPERIMENTAL
GLC analysis was carried out on a LKhM-8MD apparatus in a current of He (2.8 liter/h) with a katharom-
eter, and a steel column 3000 X 3 mm with 5% SE-30 on Chromatone N-AW at 175°C. GLC analysis of reaction

TABLE 1. Propylene Telomerization with CCl,, Initiated by Benzoyl
Peroxide (BP), Mn, {CO)yq, and Mn,{CO) 3+ DMFA* (120°C, 30 min)

Content of Racemic di-
Conversion, CCls[CH,CH (CH3)] ,CI (T,) gstereorfnericuz

. - 102 % ithn=1 . | forms of Ty, %

g Initiator, mmole " 10 %Tel%)%ndirs withn=1,2, or8;

F; 2| g T, ™, CR B B

o (&) [ -2 % NS

11 BP, 37 16,5 | 347 | 392 50.3 105 |37,4148,0| 14,6

2| Mny(CO) 1, 03 1.9 | 41 36,6 53.7 97 138,147,071 14,9

3| Mny(CO) 1o, 2,0 57 | 147 | 367 54,3 90 [38,3146,7] 15,0,

4| Mnz(CO)1o, 12,0 17,5 | 37,3 38,6 50,7 10,7 |38,248,41 13,4

5 | Mnz(CO)4o, 20,5 24,6 | 50.3 36,0 53,5 w5 139,0147,11 13,9

6 ] Muy(CO)10"DMFA 5.2 | 10,7 35.8 54,8 98 138,0146,9| 15,1
2,0+2,3

7| Mny(CO) 10t DMFA, 64 | 127 35,7 546 9,7 |37,7{46,7] 15,6
2,046,3

8 | Mny(CO)1eTDMFA 75 | 155 | 324 57,2 104 {38,2147,3] 14,5
2,0+35.4 ' :

9| Mny(CO) 1 DMFA 52 | 10,7 | 329 57,2 99 137,7146,8] 15,5
2,0+121,0

10 | Mn.(CO)etDMFA, | 225 | 47.3 33.6 56,9 95 |37,6]47,51 14,9
20,6+208,0 : )

*21.1+1.1 mmole C3Hg, 5.9 0.1 mmole CCly, C;Hy/CCl, =3.6:0.1,
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