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Palladium or nickel complex-catalyzed telomerizations of 1,3-dienes with

active hydrogen compounds (carboxylic acidsl) 1), 2

3) L)

, alcohols , active methylene

compounds~’, water and aminesS)) have been reported to yield the corresponding
octa-2,7-dienyl derivatives mainly.

We now report the n-butyl lithium-catalyzed telomerization of 1,3-diene with
6)

sec-~amine as the novel synthetic method for N,N-dialkyl(octa-cis-2,6-dienyl)amine
(Table 1.).

For example, an ether solution(6.5 ml) of n-butyl 1ithium(0.01l mol) was added
to oxygen free benzene(20 ml) solution of butasl,3-diene(12 ml, 0.15 mol) and
diethylamine(3.65 g, 0.05 mol) in a pressure bottle and the mixture was agitated
at 50°C for 8 hours. After the reaction, 10 ml ethanol was added to the reaction
mixture. Fractional distillation of the reaction product(5.5 g) gave N,N-diethyl-
(but-2-enyl)amine(3.4 g) at bp 4,3-45%¢/20 mmHg and N,N-diethyl(octa-cis-2,6~dienyl)
amine(2.0 g) at bp 50-5200/1.5 mmHg. Separation and identification of stereo-~
isomers were achieved by i.r., n.m.r. and mass spectra after g.l.c. fractionation.
N,N-Diethyl(but-2-enyl)amine contained cis (1) and trams (2) (in the ratic 24:1),
and N,N-diethyl(octa-cis-2,6-dienyl)amine contained N,N-diethyl(octa-cis-2,cis-6-
dienyl)amine (3) and N,N-diethyl(octa-cis-2,trans-6~dienyl)amine (4) (in the ratio
7:3). The structure of (3) and (4) were supported by the following data7).

(3): mass spectra; m/e 181 (M'), i.r. spectra(cm'l;neat); 715, 695 (-CH=CH-),
n.m.r. spectra(r;CClh); 9.03(6H, t, J=7.2 Hz, CgB-CHZ-), 8.42(3H, 4, J=4.8 Hz,
CH3-C=), 7.92-8.10(4H, m, =C-CH,~CH,-C=), 7.58(4H, q, J=7.2 Hz, :N-cgé-cn3).

4009



4010 No. 39

7.03(2H, d, J=4.5 Hz, 3N-CH,-C=), 4.25-5.00(4H, m, -CH=CH-).

(4): mass spectra; m/e 181 (M+), i.r. spectra(cm_l;neat); 963 (—CHé=CH-), 690
,)3 9-03(6H, t, J=7.2 Hz), 8.40(3H, d, J=4.8 Hz),
7.92-8.15(4H, m), 7.58(4H, q, J=7.2 Hz), 7.02(2H, d, J=4.5 Hz, >N-CH,-C=), 4.30-
4.80(4H, m).

Similarly the reaction of isoprene with diethylamine was found to result in

(-CH==CH-), n.m.r. spectra(t;CCl

the stereoselective formation of N,N-diethyl(3,7-dimethylocta-cis-2,6-dienyl)amine
(N,N~diethyl nerylamine) (8)8) owing to head to tail dimerization of isoprene.
(Table 2).

(8): mass spectra; m/e 209 (M+), i.r, spectra(cm'l;neat); 830 (-é:CH-), n.m.r.
spectra(t;CClu); 9.04(6H, t, J=7.0 Hz, C§3-CH2-), 8.24-8.47(6H, m, CH3—C=), 7.89-
8.09(4H, m, =C-CH,~CH,-C=), 7.62(4H, q, J=7.0 Hz, >N-CH,-CHz), 7.09(2H, d, J=6.0
Hz, 3N-CHp-C=), 4.65-5.18(2H, m, -C=CH-).

Stereoselective formations of these octa-cis-2,6-dienylamine derivatives may

be explained by considering a lithio-intermediate having a coordinate lithium-
)
(]
3—\_“

nitrogen bond as shown in (1a)9 .
\ /
RaNH Lie—N—R 1) A, ]

"R \;;;;;ﬁi“~a

-
(ta)
NR,

R'=H or CHs

On the contrary, in the case of sodium-catalyzed reaction, the selectivity
of N,N-dialkyl(octa-cis-2,6~dienyl)amine derivatives in the n=2 telomers was low,
and the other 1,4-coupled and 1,3-coupled telomers were also given. (Table 1 and
2).

This reaction may be applied to other sec-amines such as dimethylamine,

di-n-propylamine, piperidine and morpholine.
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TABLE 1. Telomerizations of Butadiene with sec-Amines®’

Temp. Time Product Composition of Telomers (%)
sec-Amine  Cat.  (Ocy (nr,)  (g) W @ G W )P 3
EtZNH n-ChHgLi 50 8 5.5 59 2 27 11 - 1
Et,NH n-C, H . Li 40 L 3.1 85 2 9 L - t
2 4 ? ,
Et,NH  Na® w2 ' 5.7 15 48 100 15 .12
MeZNH n-C,H.Li 45 5 L.2 28 27 25 9 1 9

a)

b)

479

Reaction condition; sec-amine (0.05 mol), 1,3-diene (0.15 mol), benzene

uH9Li (0.01 mol).
This compound was identified to be N,N-dialkyl(2~-vinylhexa-4~enyl)amine

(20 ml), ether (6.5 ml) solution of n-C

by i.r., n.m.r. and mass spectra.

¢) This catalyst(0.1 g) was added with ether (6.5 ml).
d} This was found to be a mixture of N,N-diethyl(octa~cis and trans-2,6-dienyl)
amines by n.m.r. spectra.
TABLE 2, Telomerizations of Isoprene with sec-Aminesa)
Temp. Time Product Composition of Telomers (%)b)
sec-Amine  Cat. (%) (nr.)  (g) &) () (&) (9 m3
EtNH n-CHoli 65 8.5 6.5 776 17 - 1
Et NH n-ChH?Li 55 9 6.3 87 5 7 - 1
Et,Ni N 55 I 6.9 53 28 8 2 3
MeNH n-C HLi 60 5.5 3.9% 53 11 3 1 1
a) Ref., Table 1. a).
b) (6): N,N-dialkyl(3-methylbut-2-enyl)amine, (?): N,N-dialkyl(2-methylbut-2-
enyl)amine, (9): N,N-dialkyl(2-isopropenyl-S-methylhex-4-enyl)amine.
c) Ref. Table 1. c).
d) This product contained 2% of N,N-diethyl geranylamine and 4% of other
EtEN(ClOHlé)’
e) This product contained 3% of C10H16'
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