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Some of the recu!tc we ohtained in our stffdies of positive 

cyclopropyl ions differ fror: the observations reported by Pittman 

on!? Oiah (1). 

The Tables I, II and III collect our data on the ?XR spectra 

of twentyfour cycloproryl ions. Three of the ions are also 

described by Fittman and Olah: the data on one of these three are 

in close a;reenent with our valllcs, the data and spectra of the 

other ions are essentially different, however. 

The spectrum of the cyclopropgl-E-tolyl-carhinol, in HSO F- 
3 

SbPr-SO 2' recorded at -79'C (Fig. 4) is comparatively simple and 

can'be used as a key to the interpretation of the more complicat- 

ed spectra. The ab.eorrtion lines can easily be attributed to the 

different (groups of) protons in the molecule. The signal of the 

exacyclic proton is found as a doublet at approximately 9.00 ppm 

downfield from %S q.iith J=13 cps; the signals from the o( - and 

B -hydroSens OT: the CyclopropylrinC are shifted 2-3 ppm down- 

field which is about the same value l'ittman and Olah report. The 

phenyl absorptions are noteworthy as t!?ey show positively that 

the hydroeens at the positions are non-equivalent; the non- 

e?llivalency of the neta protons is as expected, less pronounced. 

?ere, as in the comparable spectra of the other cyclopropyl aryl 

ions, the difference of the chemical shift of the ortho protons 

Ss about 0.5 ppm. P'oreover in all these cofzpounds the doublets 
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Table 1 ij 

Chemical Shifts of Cyclopropyl .\ryl Carbonium Ions 

Chemical s?lifts in pp": from Ti'K 

Cyc3npro~yl 
H ~rO”Oll5 

T('C) Phenyl protons exoc. a( [ I, Srlbst. 

Cycloprogyl phenyl -70 

Cyclopropyl 
E-to1y1 

Cyclopropgl 
e-anisyl 

Cyclopropyl 
,-etkylphenyl 

Cyclopropyl E-& 
propylphenyl 

-60 

-7c 

-70 

Cyclopropyl 3,'+-di- -70 
methylphenyl 

Cyclopropyl ax) -75 
I?-fluorophenyl 

Cyclopropyl ii1 -7.5 
C-chlorophenyl 

"yclopropyl -80 
E-bromophenyl ii) 

al) In HSVjr'-S@2 

7.33; 7.43; 
8.12; 8.27; 
8.63; 8.78 

;.;E&; 8”;;; 

8164: 8177' 

7.85; 7.95; 

",.;4; l 0; 8.27: 8.83 

7.67; 7.82; 
7.03; 8.07; 
8.50; 8.62 

9.23 4.09 3.42; 
3.60 

8.9'+ 3.87 sip. 
from 
2.92 

3IJ7 

8.41 3.27 si@. 
from 
2.12 

2:;o 

9.00 3.89 2.97 

8.97 3.84 3.07 

3::8 

8.89 3.77 2.87 

3:;4 

multiplets at 9.08 
kf"; 68337 

. 

7.87; 8.00; 
8.13: 8.30; 
8.67; 8.80 

8.10; 
8.10; 8.19; 
8.54; 8.69 

9.18 

9.20 

3.96 sign. 
from 
3.29 

3% 

4.07 sign. 
from 
3.42 

3% 

4.10 sign. 
from 
3.y 

3::7 

~!!~:2.67 

ox :4.25 
3 

CS:obsc. 
CA 3: 1.3' 

c!f3:2.58 
CA :2.48 
(??ublet\ 
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of the ortho protons show additional splittings (l-2 cps) 

because of the different meta couplings. The spectrum of the 

cyclopropyl phenyl ion is shown in Fig. 1. The absorption lines 

due to the exocyclic proton and to the phenyl hydrogen8 can 

be distinguished. Data on the cyclopropyl aryl ions are collected 

in Table 1. 

The spectra recorded at -6O'C are identical with those record- 

ed at lower temperatures, however, as it is our experience that the 

ions decompose extremely rapidly at this temperature, we think that 

the different results of Pittnan and Olah find their origin in the 

fact that all their spectra were recorded at -60'~. At -75'C 

decomposition, thou,-h less rapid, is still observed. Therefore no 

temperature dependence of these spectra can be shown, in contrast 

of those of the cgclopropyl aryl methyl ions. 

Fig. 2 shows the spectrum of the cyclopropyl-E-anisyl methyl 

carbonium ion recorded at -F]5'C. The low field signals due to the 

ortho protons especially are broadened. The phenyl signals narrow 

again when the temperature is raised. The spectra of the other 

cyclopropyl aryl methyl ions investigated show the same picture. 

The difference between our spectrum of the cyclopropyl-E-tolyl 

methyl ion and that recorded by Pittman and Olah is probably due 

aCain to the fact that their spectrum is recorded at a considerably 

higher temperature. Here the rigidity of the molecule plays the 

most important role, rather than decomposition. 

Table II lists chemical shifts in cyclopropyl aryl methyl ions. 

There is a resemblance of these spectra with those of the 

carbonium ions derived from e.~. 4,4'-dibromo- and 4,4'-dichloro- 

benzohydrol and recorded at lower temperatures (Fig.5). At -4O'C 

the ion derived from 4,4'-dichlorobensohydrol shows the expected 

gxartet due to the phenyl hydrogens; at -7O'C the low field doublet 

of thie quartet, due to the ortho protons, is broadened to a 
singlet a-i it -?C'C the ortho protons show a broadened multiplet. 

In an earlier stage of our investigations cyclopropyl aryl 

ketones were investigated. We could show a temperature dependence 

of the spectra of the cyclopropyl-4-fluoro-,cyclopropyl-4-chloro- 

and cyclopropyl-4-bromophenyl hydroxonium ions, where the low field 

phenyl doublet is broadened and the hydroxonium hydrogen signal 
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Chemical Shifts of Cyclopropyl Aryl ITethyl Carbonium Ions 

tarting carbinol 

Cyclopropyl 
@olyl methyl 

Cyclapropyl 
E-anisyl methyl 

Cyclopropyl E- 

ethylphenyl methyl -35 

Cyclopropyl g-iso- - 
prdpylphenyl 

methyl -80 

Cyclopropyl E-tert. 
butylphenyl - 

methyl -80 

Cyclopropyl 
E-chlorophenyl 

methyl -70 

7.72; 7.% 
8.58(br.doublet)2.1)8 4.03 3.05 CI! 3:?.67 

7.32; 7.47 
8*59iP.76;s*?0 

7eF(1; 7.91; 
8.63(br.sing.) 

7.80; 7*9&i CH:obsc. 
8.66(br.sing.) 2.p.8 4.06 3.07 c~~:1.38 

7.94; 8.10; 
8.62cbr.sing.j 

7.77; 7.92; 
8.45; 8.58 

2.51 
2.69 3.62 2.60 cc!!:,:4.2: 

2.31 4.03 3.06 
CB,:obsc. 
cxj:i.35 

2.89 4.03 3.15 CH3:1.45 

2.92 4..06 3.37 - 

Xt) Spectra were recorded at 60 WC. 

The (CH ) 
34 

N+ ion was used as an internal reference. The 

difference in chemical shift between the reference and 

TMS (external) was estimated as -3.20 ppm. 

For multiplats centered positions are given. 

The compounds were dissolved in mixtures of HS03F and SO2 

containing lees than 20% SbF5cb.w.). 
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Table TIT') 

Chemical Shifts of Irotonate? Cyclopropyl Aryl Ketones 

Chemical shifts in ppm from TMS 

Starting ketone Cyclopropyl 
protons 

T('C) =i% Phony1 protons d @ Subst. 

signals from 
7.97 to 8.50 3.37 2.60 - 

7.64: 7.77; 
8.23: 8.37 3.37 2.47 cR 

3 
:2.55 

1.25. 7.40; 2.1?; 

Cyclopropyl 
phenyl -80 12.07 

Cyclopropyl 
2-to1y1 -70 11.73 

Cyclopropyl 
2-anisyl -80 

Cyclopropyl 
2-ethylphenyl 

Cyclopropyl E-iso- 
propylphcnyl- 

Cyclopropyl 
E-i-butylphenyl 

Syclopropyl 
E-fluorophenyl 

Cyclopropyl 
p-chlorophenyl 

Cyclopropyl 
2-bromophenyl 

-85 

-85 

-80 

-75 

-80 

-85 

11.23 

11.67 

11.67 

11.80 

11.87 

11.99 

12.17 

8.37; 8.50 

;i*;;; g*;$; 
. ; . 

7.77; 7.88; 
8.33; 8.45 

8.00; 8.10; 
8.40; 8.50 

7.45i7.6Oi7.74; 
8.5O(br.singlet) 

7.83; 7.97; 
8.34; 8.47 

7.~7; 8.10; 
8.23cbr.sing.j 

3.22 2.27 oc~3:4.08 

3.33 2.45 (X2:2.93 (X3:1.34 

CH:hidden 
3.34 2.47 CR3:1.35 

3.40 2.47 CH3:1.42 

2.45; 
3.30 2.57 - 

3.35 2.60 - 

3.34 2.60 - 

tends to a broadened multiplet. 

Data on the ketone6 are listed in Table III. 

Further analysis of the spectra will be published in a 

forthcoming publication. 
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