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&ur previous investigation (1) of the cis-trans isomerizatlon of cis- 

stilbene by differential thermal analysis (D'TA) illustrated the feasability 

of studying other types of thermally induced reactions by the same method. 

Therefore we undertook H study of the Dlels-Alder reaction of cyclopenta- 

*dieno. This reaction cannot be studied by conventional DTA meLhods because 

>f the high vapor pressure an!1 Lox boiling point of cyclopentadiene. 'We have 

found %hat If one seals the sample ir, the *I... !'"II gl+lss cells supplied with the 

d>lPont Model 300 Cifferential Thermal Analyzer calorimeter cell the system 

@Ii 101 tiistarid pcreSSUrc2:: Up to forty- ?i ve n tmo,5p‘herers. Using this technique 

:~e :P,:ave Ibeen able t? determine simply .drld rapidly some kinetic parameters for 

t>.c -2 t.a 1 y :: e il :, ,7+ :~r,?it;iiy?ee? dimerlzation of c;rclopentad.l en+, the retro- 

gression of undo-d.icgclcpe,~tadiene, axd the ieomerlzation of endo-3lcycl,s- 

pentndlene to the isomeric exe form. 

AS IS well kllown, extensive I,n.ve:;tleatiorie of the Diels-Alder re:iction 

hn ve %eer: carried oat by convnntion5l methods. A review of these reactions 

can be fO!Jnd in the recent book by Xnsseriasnn (2). 

The reactions were fo:llobred by gas-liquid chromatography using a R .a'- 

oxy?lpropionltrlle colurr~~ ~h?t c.h has beer: i;lh~~nr, by Iiammond and Turro (3) to be 

effective in senorating the endo and exo forias of dlcyclopentadiene. 

Sig;zre i shop:, the typictil thermogram obtained with freshly distilled 

c\rclopentadiene. " For ease of disc:lssiorl the thermogrss L135 been divided into 

regions A,B C and D. We observed the corlverslon of cyclopentadiene to endo- 

4ScycXopentadlene In Region A. The activation energy for this reaction was 

determined by the method of Piloyan et al (4). 
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FIG. I 
Cyclopentadiene 

Region B corresponds to the retrogression of the Initially formed endo- 

dlcyclopentadlene as shown by the increased monomer co-centratlon appearlng 

in this region. Further evidence for this reversal is found when one 

examines Figure II, the thermogram of pure endo-dlcyclopentadiene; the endo- 

therm expected for the crac'xlng of the endo-dlcyclopentadiene Is clearly 

evident in the reglon. The actlvatlon energy for this reverse Diels-Alder 

reaction nay be :;stlmated from the lnltlal portion of the endotherm in 

Figure 11. Gur value of 36.1 Kcal/mole again agrees will with the val-le of 

35.32 0.6 K-l/mole reported by Khambata aild Wassermann (7).. Furthermore. 

while malelc anhydrlde reacts instantaneously with cyclopentadlene at room 

temperature. reaction with dlcyclopentadiene occurs only in the temperature 

range In which czacking occurs. Flgure III shows the exotherm corresponding 

to this reaction. 

In Region C of Figure I the exotherm corresponds at least in part to the 

conversion of endo to exo-dicyclopentadlene as evidenced by the appearance of 

a new peak in the vapor phase chromatogram whose retention time (8) and 
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FIG. II 
Endo-OicycXopentedien~ 

50 100 150 200 250 300 360 
TEMPERATURE ‘C 

FIG. III 
Endo-Dicyclopentadiene and Maleic Anhydride 
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FIG.IV 

Cyclopentadiene and Hydrogen Chloride 
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IL"%+red spectra (9) correspond to those of the exo Isomer. There is 

?l;.dence however, that in addition to the isomerizatlon there is format&on of 

:%ome polymeric Diels-Alder products. 

Region D.was not fully characterized but the appearance of the sample 

indicated polymerization and some decomposition. 

We have examined and confirmed the HCL catalyzed dimerization of cyclo- 

_-e2;tadiene (10). Figure IV shows a typlcal thermogram of cyclopentadiene 

.:~t~rated with HCL. The exotherm which corresponds to the formation of endo- 

dicyclopentadlene now occurs 60 o lower than the uncatalyzed sazlple. 

We feel that with this modification many thermally induced reactions 

-iiil.ch formerly co;lld not be invest?Eated will now be susceptible to analysis. 
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