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Stereochemical relation between the migrating 

group on the ammonium nitrogen and the carbanion was 

investlgated on Stevens rearrangement of N. N-dialkyl- 

benzothiazolinium salts to show large migratory aptitude 

of the ethyl against the methyl group (Etr Ne;?2011). 

where cyclic ammonium ylide with planar x-type carbanion 

was proposed to be the intermediate. 

Intramolecular nature and conservation of stereochemistry of 

the migratory group have been proved for Stevens rearrangement 

and some more detailed mechanisms were also discussed. 1 

However, there have been almost no experimental investigations on 

the migratory aptitude of substituents, other than substituted 

benzyl groups, of the ammonium group and on the stereochemical 

relation between the migratory group and the oarbanion of the 

ylide. 

Recently, we reported the preparation of N,N-dialkylbenzo- 



thiazolinium salts according to equation where pure stereo- 

Isomer (,&) was obtalned in the case of A-5 (R=Et and Ar=p-C1C6H4) 
and l-b (R=Et, Ar=Ph) whereas only 111 mixture of $and z w a s  

N J  

obtalned In the case ofk-5 (R=Et and Ar=p-MeC6H4) and&-$ (R=Et 

and Amp-MeOC6Hb) after recrystallization from ethanol. 

These salts should be very good models to study stereochemi- 

cal relation between the migratory group (R or Me) and the car- 

banlcn, because the conflguratlon of the intermediate ammonium 

yllde may well be the same as that of the starting salt. First, 

we'trled the Stevens rearrangement of 2-aryl-3,3-dimethylbenzo- 

thiazollnlum tetraflucroborate (2 by deprotonatlon with lithium 
dllsopropylamide in THF at -50 "C under nitrogen and obtalned the 

expected benzothiazoline (s3 in the following yield: l.e., 2 Ar, 
%: 21 p-C1C6H4, 621 b; Ph, 41: 2 p-MeC6H4, 471 dr p-MeOC6H4, 20. 

n N 

When there is no aryl group at 2 4 ,  i.e., hydrogen or methyl 

instead of Ar. the rearrangement did not take place at all under 

the same conditions. 
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Then, the rearrangement of pure isomer of and $was tried 

to afford the corresponding 5 in the yield of 33% (& ~r=p-clC~H,+) 

and 22% (2: Ar=Ph). No 5 could be detected by NMR and ,310,~ in- 

dicating that only the ethyl group syn to the hydrogen migrated. 

This fact may be explained by SN2 type nucleophllic attack with 

3 the carbanion whose original configuration was retained as sp . 
However. when the 181 mixture of Land Lwas used as the 

starting material, only the corresponding Zwas again obtained in 

the yield Of 30% ( ~r=p-MeC~li~) and 54% (2 Ar=p-MeOC6H4) 
without any detectable amount of 5. 

5 
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All these facts indicate that the ethyl group migrates ex- 

clusively irrespective of the stereochemistry of the original 

benzothiazolinium salts. To realize these phenomena. it is nec- 

essary to Invoke the planar carbanion (C) conjugated with the aryl 

group as an intermediate, because very rapid interconversion be- 

tween 4 and g can be ruled out. 5 

The great difference of migratory aptitude between the ethyl 

and the methyl (Et: Me220rl) in equation (3) is similar to the 

observation for Wittig rearrangement in which analogous radical 

pair mechanism as Stevens rearrangement is accepted. 6 

Large migratory aptitude of ethyl compared with methyl has also 

been reported in the rearrangement of isoindene to indene, although 

the mechanism seems to be different. 7 
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