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1,2-Alky 1 Shift, from Carbon to Positive Nitrogen, in 
Simple, Open-Chain Ar,Ar-Dichloroalkylaniines 

Sir: 
1,2-Alkyl shifts from carbon to carbon1" and from 

carbon to oxygenlb involving electron-deficient species 
are well established for uncomplicated alkyl structures. 
However, apparently no analogous situation has been 
observed for rearrangement from carbon to positive 
nitrogen arising from an ./V-halamine. Examples in 
this category which are reported23 contain mono-, 
bi-, or tricyclic units characterized by some degree of 
strain, usually quite appreciable. The Stieglitz re
arrangement,2 believed to fit in this general class, entails 
migration of an aryl group. 

We now present the first examples of 1,2-alkyl shift 
from carbon to electron-deficient nitrogen generated 
from simple, open-chain JV-halamines. The reactions 
proceeded quite cleanly in high yields. Treatment of 
A^Af-dichlorotri-n-butylcarbinamine (1) with aluminum 
chloride gave a rearranged product which was con
verted to n-butylamine (84% yield) and di-n-butyl 
ketone (94% yield) on exposure to aqueous acid. 
Similarly, A^N-dichlorodi-n-butyl-sec-butylcarbinamine 
formed sec-butylamine (51 % yield) and n-butylamine 
(46% yield), along with di-n-butyl ketone (55% yield) 
and n-butyl sec-butyl ketone (43 % yield). 

By analogy to prior mechanistic interpretations,23 

the reaction is thought to take place according to the 
indicated pathway (Scheme I). 

In the absence of catalyst, rearrangement was neg
ligible. There is little basis for comment concerning 
the synchronous vs. stepwise nature of the migration. 
Rearranged product might be in the form of either 
2 or 3. The similarity in the ratio of sec-butylamine: n-
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butylamine (1.1) to the ratio of di-n-butyl ketone :n-
butyl sec-butyl ketone (1.3) from A^TV-dichloro-di-n-
butyl-sec-butylcarbinamine supports the proposed 
scheme, as does the close correspondence in yields 
of n-butylamine and di-n-butyl ketone from 1. The 
order of migratory aptitudes, sec-butyl:n-butyl = 2.2 
(statistically corrected), is also in keeping with the mech
anistic approach. 

Our investigation of the open-chain types is con
tinuing. The indicated procedure was followed. 1 
was obtained by chlorination4 (1 hr) of tri-n-butyl-
carbinamine.6 A mixture of crude 1 (~0.025 mol) 
and aluminum chloride (0.05 mol) in 60 ml of methylene 
chloride was stirred at —30° for 1.5 hr. After addition 
of concentrated hydrochloric acid, solvent was removed 
in vacuo. Steam distillation gave ketone product in 
the volatile fraction. Extraction of the residue with 
methylene chloride provided minor amounts of starting 
amine hydrochloride and intractable solid. The aque
ous acid portion was made basic and distilled into acid 
for the isolation of n-butylamine. 

Di-n-butyl-sec-butylcarbinamine, bp 75.5° (0.28 mm), 
prepared according to the procedure5 for the tri-n-
butyl analog, was characterized by ir and nmr spectra 
and elemental analyses. 

Yields are based on the 7V,iV-dichloramine with the 
assumption of minor contamination by iV-chloramine. 

Acknowledgment. Support from the National Sci
ence Foundation and Eli Lilly and Co. is gratefully 
acknowledged. We thank Dr. John E. Going and Mr. 
Steven J. Eisenreich for discussions on analytical pro
cedures, and Mr. Ronald E. White for helpful contri
butions. 

(4) See procedure for l-Ar,Ar-dichloroaminoadamantane: P. Ko
vacic and P. D. Roskos, J. Amer. Chem. Soc, 91, 6457 (1969). 

(5) N. Sperber, D. Papa, and E. Schwenk, ibid., 70, 3091 (1948); 
N. Sperber and R. Fricano, ibid., 71, 3352 (1949). 

Timothy A. Kling, Myrna B. Nazareno, Peter Kovacic* 
Department of Chemistry, University of Wisconsin-Milwaukee 

Milwaukee, Wisconsin 53201 

Received January 10, 1972 

Communications to the Editor 


