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It is known that cyclopentadienes1, cycloheptatriene32 and certain penta-
-143~dienes '(the latter at much higher temperatures)3 undergo double bond iso~-
merization as a result of intramolecular 1,5-shift of hydrogen. The reversible
thermal transformations of these compounds lead to the establishment of thermo=
dynamic equilibrium between double bond isomers. In the present paper we report
on the thermal 1,5-shift of hydrogen in cyclohepta-1,3-diene (CHD) series. The
thermal behavior of methyl= and monodeutero~CHDg has been investigated. 2-Me-
thyl-cH.'D(Ia)q' and 2—deutero—CBD(I’b)5 were prepared by following routes:

C} CH,MgJ @( O_ (Ia) & R=CHy
or LiAlD, (Iv) : R=D
It was found that on heating at 120-160° (Ia) is converted into equilibrium
mixture of methyl-CHDsS consisting of 37.6% 2-(Ia)=, 57.7% 1~(1Ia)~ and 10.7%
3~(IITa)= and 4~(IVa)~isomers according to 61c®, Purther heating of this mixtu-
re does not lead to any change in its composition. At early stages of (Ia) iso~
merization the concentration of (IIa) increases to about equilibrium value,
while less than 5% of (IIIa) and (IVa) is formed. Consequently, (IIa) is the
initial product of (Ia) transformation and interconversion of CHDs occurs by
1,5~shift of hydrogen as shown in the scheme:
O Ou=Ora= O i
@ - (11) (111) y (ToI-(IVR) & ReD
The kinetics of (Ia) % (IIa) reaction has been studied over 140-160° tempe-
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rature range at the first stage of (Ila) isomerization. Calculation based on the
first-order rate constants obtained gave Arrhenius activation energies and pre-
~exponential factors: E4=29.5%1.5 kecal/mole, 1g 2,=11.4%0,5 (for Ia—*1IIa) and
E,=28.6%1.5 kcal/mole, lg 2,=10.8%0,5 (for IIa-=1Ia).

In 2-deutero=CHD(Ib) (>98% d1 by mass spectrometry) according to IR and
Raman spectra all D-atoms are located at the double bond (¥ 2244em™1). It was
found that on heating at 160° for 3 hours (Ib) is converted into equilibrium
mixture of deutero-CHDs which consists of comparable amounts of (Ib)+(IIb) and
(IIT0)+(IVb) (¥ 2161 and 2241cm™ ! with about equal inbensitiea)”. The mass spe-
ctrum of this mixture is identical with that of the starting material. Thus the
formation of d2- and dO—CHDs in d1-CHDs interconversion does not take place.
Hence, the redistribution of deuterium in the molecule is not a result of hyd-
rogen exchange but may be explained by migration of double bonds. Absence of
any hydrogen exchange in this case shows doubtlessly that interconversion of
CHDS occurs by an intramolecular mechanisme

The evidence presented demonstrates that in cyclohepta=-1,3-dienes above

120° double bond system migration takes place as a result of intramolecular
195=shift of hydrogen.
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