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Abstracts The pyrolysis of [1- C] -1,3-butadiene gives insights
Tato unoonventional reaction steps by means of the distribution
of radioactivity in the main products.

1,3-butadiene (l) is an important intermediate in the discussion
of an alternative mechanism to form aromatics via (4 + 2)-cyclo~
addition from acyclic hydrocarbons at high temperatures1’2 .From
the mechanistic point of view the phenomenon of aromatizationm in
the gas phase is, however, still unsolved. Therefore some non-
classio reaction pathways like hydrogen transfersB)and/or the
cyoloaddition of 1 with unsaturated radicalsh were proposed.

Although the pyrolysis of pure 1 has been studled under various
reaction conditions many times befores'g) no details of the reac—
tion meohanism could be deduced from these experiments. Even from
studies with labelled 1,3-butadiene1o-12) only little experiumen-
tal evidence has been obtained on the nature of the starting
atep13), on the mechanism of methane formatiou6’9 y and on the
origin of the aromatics1'a).

In connection with studies of construotive reactions under oon-
ditions of the pyrolysls of hydrocarbons we examined, among other
things, the thermal coanversion of ordinary 1,3—butadiene14 and
in selected rums also of 1-1%¢ -1,3=-butadiene ([3—1401-1)15’16).
The surprising results observed during the pyrolysis of iso-
topically labelled ; induce us to publish these results in
advance,

Corresponding to 14) 1 was pyrolyzed in a 10:1 mixture with
[1-%c]-1 at 740 to 780°C and a resulting conmtact time of 0.2 ¥
O.4 sec. The gross activity of the feed was about 10 MBq mol™

the conversion of 1 was 10 to 30%.
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Though the reaction conditions were adjusted carefully the re-
producibility of the results was comparatively unsatisfactory.
This ocorresponds to other observationsg’1“ and means that the
reaction gsystem is a very thermolablle one. Therefore we agsume

a complex reaction system whose competing reaction paths depend
significantly but in various ways on the complex parameter set.
Based on this gstatement we give information about the average
values of the selectivity S; of all main products (si;> 2%) whioh
are formed in the pyrolysis of ; (Table 1). Information is also

Table 1: Selectivity <Si) and relative number of labelled
C-atoms (n;) of the main products from [ﬁ—1hd]-1

product Si a) ny b)
methane 15 1.0
acetylene 3 1.1
ethylene 23 1.1
propylene 4 2.1
1,3-pentadienes 5 2.5
cyclopentadiene 13 2.5
methyleyeclo—~ 2 3.1
pentadienes

benzene 19 2.2
1,3=-cyclohexadiene 2 3.0
toluene 4 2.9

*
B3 telomaliR i e el T = 2.0
given on the number of labelled C-atoms (ui) for these products.
Because of the identlty of the terminal C-atoms in 1 the listed
ni-values were calculated for ; hypothetically labelled symmetri-
cally in positions 1 and 4 on the basis of the measured values
tor [1-14¢]-1.

The sum of activities of all products listed in Table 1 corre-
gponds to more tham 85% of the activity of converted [1-1#Q]-;.
The consistency oriterion for the used rgc analysis
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T8 my /< 8 n; = 2.0 (mi -~ number of C-atoms for each com=-
pound) is in good agreement with the experimentally determined
value of 2.06.

In comparison with other investigation55'9’16) we observed no

new reaction products but we found for the first time referen—~
ces to uncommon reaction pathways for the formation of various
hydrocarbons. The more interesting mechanistic aspects derived
from the results presented in Table 1 are as follows:

(1) Methane and ethylene have nearly the same number of
labelled carbon atoms n, . That means (without considera-
tion of details)

- methane will be formed nearly completely from the
terminal C-atoms of 1 and

- in the formation of ethylene (as well as acetylene)
a mechanlsm involving a vinyl fragment seems to be
followed.

(2) The n;~value of propylene is higher than expected. For
thla a nonterminal addition of a methyl radical to 1,3-
butadiene followed by the cleavage of the adduct radical
to a manifold labelled propylene and a vinyl radiocal
could be responsible.

*
y - )\/, *
N4e-+*4¢\¢7 :;::*, F ———-;4J '+.47

(3) An important irregularity is evident. In accordance with
the mentioned concept of aromatization1-3)benzene and
1,3-cyclohexadiene should have the same ni-value because
in this concept benzene is the immediate product of the
dehydrogenation of 1,3~cyclohexadiene. The experimental-
ly determined values are divergent (2.2 against 3.0).

The unusual results reported show that during the pyrolysis of 1
unknown reactions take place which do not correspond to conven—_
tional ideas, We are continuing our studies on the pyrolysis of
1,3-dienes hoping to clarify mlssing mechanistic details.
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