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We wish to report on the effect of Y (Y - & -2lBr 3, OTs), on the extent of protonated 

cH3cu2cH2-Y - c i-i’ H , __. 

cyclopropana formation by the "o-route" (1). 

In Table I w have slllarlzed the results of partial lscaeriration of labeled l-bromo- 

propanes to 2-bromopropanes (2). The isotopic distribution in the recwered bromides 

vao determined by converting thau to the corresponding alcohols and then mass-spectrally 

analyzing the trlxethylsllyl ethers of the alcohols (3). The results are smrised in 

Table II. 

The absence of any 3 species In the [P-Mel+ ion rules out any interuolecular hydride 

transfers, bimolecular reactlons, or elirination-addition raactions under the experimental 

conditions (4). This conclusion is further supported by the fact that the trimethylsilyl 

ether of 1-propanol, precursor to the bromide wed in runs 1, 2, and 3, gave 99.0% & 

and 1.0% & ([P-Me]+) ; 98.2% &, 1.6% 4, and 0.2% & @P-Et]+). 
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TABLBI 

Baactiorl of 1-Bromoorooaiu uLth Al- Braride ti II* 

RBriAlBrg Rxn. Tim@ ltemmere& 
Run PBr - moldmole flin.) IlBr. % 1-Br. x & 2-Br. 

1 Ci13CU2CD2Br 10.5 6.0 95 55 45 

2 CB3CH2CD2Br 5.6 5.0 93 21 79 

3 CB3CH2CD2Br 5.6= 6.0 100 20 80 

4 Ct13CD2CB2Br 5.7 5.0 70 42 58 

5B ~-gx.!.= f-4 &+a H 3 45 

a. Quenchad with qulaoline. 
b. Su of 1-brao- and 2-bromopropanca 
c. Trace of dlethyl ether In l tarting bromide. 

TABLE11 

Isotopic Aoalyoir of [P-He]+ and [P-Et]+ Iooa in Hams Spectra of 

Trirathylsilyl Ethers of 1-Propanola Derived fra 

the Bocwered l-Bramooroomm 

[P-He]+ [P-Bt]+ 

&g X& X& X& x&l %&J 

1 99.0 1.0 95.4 2.2 2.4 

2 98.7 1.3 82.7 5.0 12.3 

3 98.9 1.1 78.2 6.4 15.4 

4 98.1 1.9 1.8 3.3 94.9 

5 98.0 2.0 2.4 6.2 91.4 
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Correcting and normalizing the results (5) of Table II gives the following: 

CH3CH2CD2Br _? C2H5-CD2Br + C2H4D-CHDBr 

Run 1 97.1% 0.6% 

2 04.5% 3.3% 

3 79.8% 5.0% 

CH3CD2CH2Br ---_, 

RUU 4 1.5% 3.0% 

5 2.1% 5.8% 

+ C2H3D2-CH2Br 

2.3% 

12.2% 

15.2% 

95.5% 

92.1% 
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The 2-bromopropanes obtained in runs 1. 2, and 3 were converted to P-propanols whose 

trimethylsilyl ethers gave the following [P-Me]+ Isotopic distrlbutlons: 84.9% &, 

1.6% I, and 13.5% & (run 1); 84.9% &, 1.8% &, and 13.3% & (run 2); and 84.6% &, 

2.1% h, and 13.3% & (run 3). Since the trieethylsilyl ether of authentic 2-propanol-1, 

1-h (98.5% & and 1.5% a) gave 84.5% &, 1.8% 41, end 13.7% & ([P-Me]+), these bromides 

are better than 97% isotope-position usrearranged, i.e., derived from a nominally 

irreversible 1,2-hydride shift. This should be contrasted with the 15-20X isotope-position 

rearranged 1-brmopropane obtained In runs 2 and 3. 

Rmr and mass-spectral analysis of the 1-bromopropaue recovered from the reaction of 

l-bromopropane-l- 13c (45.4% 12C and 54.6% l3 C) with aluminum bromide after 80% conversion 

(20% 1-bromopropane and 80% 2-bromopropane) gave the following result: 

CH3CH213CH2Br - CH3CH213CH2Br + CH313CH2CHfr + 13CH3CH2CH2Br 

100% 13c 85.7 + 0.2% 3.7 + 0.9% 10.6 + 0.6% 

NEE and mass-spectral analysis of the 80% 2-bromopropaue revealed no 13C at C-2. Thus, 

whereas the 1-browpropane is extensively isotope-position rearranged, the 2-bromopropane 

has undergone essentially no rearrangement. 

Interpretation of these results requires that the bulk of the isotope-position rearranged 

1-browpropane arise from an edge-protonated cyclopropane intermediate (5). The 2-bromo- 

propane arises from a nomlnslly irreversible 1.2 hydride shift (6). 

In contrast to the extenalve rearrangement observed in the above reactions, the 

hydrolysis of 1-propyl tosylate in 99% formic acid at 75. gave 1-propanol (7) with no 
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masarable laotopa-poaitioa rurrurpaaeat. Thus, 1-propyl toaylate prepared from l-propaaol- 

1,142, whoae trimethylsilyl ether save 99.0% 4 and 1.0% &([P-II=]+) ; 98.3% $, 1.6% 4, 

and O.l% &([P-Et]+), yielded l-propanol whose trimethylsilyl ether gave 96.9% & and 

1.1x &([P-lle]y ; 98.2% &, 1.7% a, aQd 0.1x & ([P-Et]+). In viev of the not quite 

limiting mechanism under theea condltiow (8). this finding is not aurprislag (9). 
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