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The unusual stability o? the oyolopropyloarbonIu Ion has been 

studied In many reoent works. (1) The aoid oatalyzed ring opening of unsjm- 

metrloally substituted epoxldes In Ionizing media has been thought to have an 

SN-l-like transltlon state, (2) thus the tormolysls of (1,2-epoxy-l-oyolopropyl- 

ethyl)-benzene(I), synthesized from ayolopropyl phenyl ketone using the Franzen 

method(3) (yield 78%. bp 70' at Znuu), was studied with the expeotation that the 

transition state would Involve a oyolopropyloarbonium Ion. 

The solvolysIs (60°, 3hr.) gave the following iour maJor produots, 

II (bp 61° at 4mm, 2,4-dlnltrophenylhydrazone, mp 137O. Calod. for C1lIileN4041 

C&59.99; H.4.76; N,16.46%. Founds C,59.83; H,4.84; N,16.34%), 111, (bp 141' at 

3mm. Calcd. for Cl~Hl~o~( c.66.65; l&6.02%. Found: c,66.37; H,6.15$. Infrared 

spectrum, -CH&, 1645, 860; formate 1710, 1170 cm"), IIIb (bp 138O at 3mm. 

Calcd. for C13H1404: C,66.65; l&6.02%. Found: C,66.78; H,6.27$. Infrared spec- 

trum, -CH=& 1645, 850; formate 1720, 1160 cm-') and IV (mp 165O. Calod. for 

C11H140: C,82.46; H,7.55$. Pound: C.82.72; H,7.66%). 
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These products were stable under the reaction condition employed and their 

struotures were supported by their nmr spectra: II (ring protons 'L: 8-63-9.73 

multiplet, benzyllo 7.4 quartet, phenyl 2.95 singlet, fom~l O-63 doublet); 

IIIa(4) (CC protona 5.13 s., Ca 4.25 triplet, CS 7.5 m., C4 5.95 t., phewl 

2.95 m., ~OI-IIIY~ 2.3 s.); 111~ (cl 5.35 s., CP 4.4 t., Cj 7.75 m., C4 6.05 t., 

phenyl 2.95 m., rormyl 2.3 8.); IV (ring protons 9.4-9.9 m., phenyl 2.5-2.9 

m., methylene 5.75-6.6 m.). 

The dletrlbutlon of these products wa8 analyzed by vapour phase ohrolnatograph 

(Column, Sllloon DC 550) and depended heavily on the nature of the solvent. 

(TABLE 1) 

TABLE 1 

go1vents Produot Dlstrlbutlon($) 

II 111, IIIb 

HCOzH 10.3 44.0 38.5 

HCOzH + HCOzNa(lO11.5) 36.0 35.0 28.2 

HCOeH + CeHeN(lOt1) 51.5 26.3 21.5 

Total 
Yields 

IV (k) 

7.2 64.0 

0.8 71.6 

0.7 80.0 

The formolysls of (1,2-epoxy-1-Isopropylethyl)-benzene(V), prepared 

by the same method as I (yield 86$, bp lll" at 25mm), was also studied for the 

Purpose of learning the dlfferenoe between the cyolopropyl and the leopropyl 

groups. VI (bp 58* at 3mm, 2,4-dlnltrophenylhydrazone, mp 142“. Calod. for 

ClvHleN404: C,59.64; H,5.30; N,16.37$. Found: C.59.35; H.5.53; N,16.12%) and 

VII (bp 93' at 3mm, Calod. for CleH1002: C,69.21; H,7.74%. Found; C.69.72; H, 

8.02%;) uere the eolvolysls products obtained, and they were stable under the 

reaction oondition used. The observed chemlaal shift o? Cl methylene protons, 
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t 5.55 ie oonslstent with the rtruotura VIIb(5). 
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TABLE 2 

Solvents Produet Dlstrlbutlon($) Total 
Yields 

VI VI1b (k) 

HCOzH 99.4 0.6 94.0 

HCOaH + HCO2lW(lO:l.5) 63.3 36.7 70.1 

HC02H + CsH&lO:l) 47.2 52.8 65.2 

The produot dlstrlbutlon lndloated in TABLE 2 implies t&t VIIb was formed 

through an W-l-like transltion state as shown In SCHElIE 1. 

SCHEME 1 

V 
I VII* - VIIb 

Ix 

The rearrangement of VI& to VIIb Is generally wppoeed to be possible under 

suoh reaotion aondltlons. (6) 

The results gfven in TABLE 1 might eugest ttit an SW2-like reaatlon 

route permlte ratlonalltatlon of the solvent effeot on the foratlon of III. 

However, it le most unlikely that the formolysls of I possessee an 8X?-2-like 

traneitlon state, ln view of the SW-l-like ohraater of ~olrolysi8 of V. 

This change in produat distribution wlth lonlzlng power o? Llolvent oan be 

explained by aaaumlng that the order of relative stability ef the oarbonlum Ion 

Is Ix < VIII~X <.x1. Consequently, the lnorease In Bolvent polarity my be 
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favorable to the formation of II or VII. 
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The remarkable stability of XI may be attrlbutable to its homoallylic type of 

delocalleatlon (XII). This reaotlon Is the first example of a 1,6-addition 

reaotion of (1,2-epoxyethyl)opolopropanes. A more comprehensive study con- 

oerning the reaatlon meohanism Is now proceeding and it will be reported 

shortly. 
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