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Ionic [2 + 27 ayoloaddltions of olefins are hitherto unknown, although the heats 

of formation of two ethylene molecules and of oyolobutane are approximately equal. The reason 

is, of oourse, that under ordinary acid or base-oatalysed oonditions polymerlzatlon is the 

faster reaction*. 

We believe we have found such a reaotion in the cyclization of cyclopropenes to 

tricyold3.1.0.02'~h exanes on zeolites. This dimerization can be oarried out more easily 

and with better yields thsn the prev1ousl.y known methods using Irradiation4 or transition- 

metal catalysts 5 . 
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* In acetyl ne chemistry a few acid-oatalyeed oycloadditlons of 2-butyne with Cl2'~ HEr2 

and AlCl 3 
3 

are known. 
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First, 100 mm01 cyclopropene (I) diluted by ten times its volume of argon is led 

through a coluzm, cooled to -35" and filled with Union Carbide Molsieve K 3A or Na 4A. 

Contact time is 10 set or 50 set, respeotively. Aside from some ally1 chloride and THF present 

as impurities in the starting material, the effluent contains exclusively III (after puri- 

fication by preparative GIG 48 mm01 = 96% yield). 

Absorption of undiluted, gaseous I in K 3A or Na 4A at -10" and subsequent extraction 

with chloroform give III in 95% yield. The properties of III (60 MHz NMR, mass-spectrum, IR) 

are in agreement with data published on trioyclo[3.1.0.0 2'4] hexane, for which the chair form 

has been made likely6. The 220~MHz spectrum has been assigned as follows: 6HA 0.8 ppm, 

6HS 0.95 ppm, 6% 1.40 wm, JHA-HS 4 Hz. JHA-~ 3.5 Hz, JH++CFJ 0 Hz. 

Under the same conditions 3-methylcyolopropene (II) was dimerized in near-quantitative 

yield to IV. 

II still dimerizes with 60$ yield on zeolites with 5 A pores (Union Carbide Ca-5A) 

whereas I polymerizes completely. 

A comparison of the NMR spectra of IV (220 MHz: 6HS 1.43 ppm, 6% 1.31 PPm 

tim3 0.99 ppm, JcH~_HS 6 Hz) and III suggests the exo-position for the met&l groups. 

1,3,3-Trime~lcyclopropene could not be dimerized, but only gave the ring-opened 

product 2,3-dimethyl-1,3-butadiene on the zeolites used, Na 13X 

The rate of reaction is inversely proportional to the 

processes must be of importance in the mechanism. The structure 

suggests an ionio meohanism. 

(7-8 A) and Na Y (13 A). 

temperature, so that absorption 

of the zeolites strongly 
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