Tetrahedron Letters,Vol.23,No.7,pp 751-752,1982 0040-4039/82/070751-02$03.00/0
Prainted in Great Britain ©1982 Pergamon Press Ltd.
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Abstract. The alumina-catalyzed transformations of a urethane to a secondary amine and a sulfonyl
urethane to a sulfonamide are described Alumna 1s also shown to catalyze the conjugate addi-
tion of p-toluenesulfonamide to methyl vinyl ketone.

The use of alumina 1n organic synthesis as a catalyst for a variety of reactions has 1in-
creased 1n recent years 1,2 Alumna promotes the elimnation of certain groups (e.g ROH, RCOZH)
1f an a,B-unsaturated carbonyl compound w11l result L It has also been found to catalyze the
intramolecular 1,4-addition of alcohols to «,8-unsaturated carbonyls to form cyclic ethers, and
the Michael addition of secondary amines to exocyclic a,B-unsaturated ketones.2 In the course of
our studies we prepared the keto-urethane l_wh1ch was synthesized from p-tolyl 1socyanate and
4-hydroxy-2-butanone. Upon silica gel chromatography of }’1n CHC]3 we observed the formation of
the secondary amine 2 We have since found that alumina (neutral, activity 1) 1s most active 1n
catalyzing the transformation Compound l}can be purified without rearrangement by recrystal-
11zation from EtOAc/hexanes.3 Pure l/ls converted to 3}1n 73% y1eld by heating a 1 1 w/w mixture
of l/and alumina 1n a minimum volume of CHC]3 or CH3CN at 35°C for 24 hours followed by vacuum
distillation.

The sulfonyl urethane §, prepared from tosyl i1socyanate and 4-hydroxy-2-butanone, 1s con-
verted to sulfonamide 4 in 58% yield by refluxing a 1.1 mixture of 3 and alumina 1n a minimum
volume of CHC13 for 18 hrs fo]lowed by preparative TLC We found that the acyl urethane, ji, pre-
pared from p-toloyl isocyanate  and 4-hydroxy-2-butanone, does not form 6 with alumina but cleaves
to p-toluamde 7

The transformation of 1 to 2 most probably occurs via the alumina-assisted cleavage of l,to
p-toluidine, carbon dioxide, and metnyl vinyl ketone p-Toluidine then adds to methyl vinyl
ketone by a well-established, conjugate addition reaction to yi1eld the secondary amine 3_(the
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presence of alumina 1s not required). This speculation 1s supported by the observation that p-
toluidine 1s present 1n the reaction mixture (as established by TLC) and 1s a s1de-product upon
termination of the reaction. Without alumna l}1s stable in refluxing CHC]3 for at least 2 days

The conversion of sulfonyl urethane 3 to sulfonamide ﬁ'may proceed similarly through an
alumina-assisted cleavage of the urethane to give p-toluenesulfonamide, which could then add to
methyl vinyl ketone y1e1d1ng’g; We have found that p-toluenesulfonamide will add to methyl vinyl
ketone under m1d conditions 1n the presence of alumna (1.1 w/w p-to]uenesulfonam1de/A]203,
1.2 eq. methyl vinyl ketone, min vol CHC13, 45°C, 2-3 days, 60-75% yield). In the absence of
alumna, p-toluenesulfonamide does not add to methyl vinyl ketone under the same conditions

On the other hand, p-toluamide does not add to methyl vinyl ketone 1n the presence of alumina
which explains the inabil1ty of 5 to be converted to 6 under the same conditions as the trans-
formation °f,§ to :L The difference 1n reactivity towards methyl vinyl ketone of the sulfonamide
and the carboxamide probably results from the greater acidity of the sulfonamde protons. We are
currently expanding our 1nvestigations 1nto the scope and 1imitations of these interesting
reactions
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