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A mild and highly efficient access to N-sulfonyl imines through the oxidation of corresponding N-tert-
butylsulfinyl imines and N-p-tosyl-sulfinyl imines with UHP in the presence of catalytic amount MTO
was developed. Under mild reaction conditions, this highly selective reaction, provides a general and effi-
cient access to N-sulfonyl aldimines, ketimines and a-ketiminoesters in excellent yield. The unstable sul-
fonylimine intermediates can be afforded with high purity and ready for subsequent reaction without
further purification. The application of this method was demonstrated by facile synthesis of quaternary
a-amino acids derivatives via allylation of obtained a-ketiminoesters.

� 2020 Elsevier Ltd. All rights reserved.
N-Sulfonyl imines are versatile intermediates in a variety of
organic transformations [1], such as nucleophilic addition reac-
tions [2], hetero-Diels–Alder reactions [3], ene reactions [4], radical
reactions [5], as well as reductions [6], and other organic reactions
[7]. In light of the synthetic importance of sulfonylimines, a variety
of methods have been developed for their preparation [8]. The
direct condensation of aldehydes or ketones with sulfonyl amides
are most straightforward way to synthesize sulfonylimines. How-
ever, due to the weak nucleophilicity of sulfonamide, harsh condi-
tions are normally required and the scope are usually limited to
nonenolizable aldehydes. Ruano, J. L. G. and co-workers developed
a two-step process for obtaining N-sulfonylimines by reaction of
the corresponding aldehydes or ketones with sulfinamides and fol-
lowed by oxidation by dry m-CPBA [8]. The method features a
broad substrate scope, including aromatic and aliphatic carbonyl
compounds, even those containing enolizable protons. The tiny
flaw of this method is obviously, as a pure substance, m-CPBA
can be detonated by shock or sparks. a-Sulfonyl ketimines esters,
as special N-sulfonyl imine derivatives, are useful synthetic inter-
mediates to provide a,a-disubstituted a-amino acids with a qua-
ternary carbon center, which are important building blocks in
pharmaceutical research [9]. Despite their importance, the general
and efficient synthesis method of a-sulfonyl ketimines esters and
derivatives remains elusive [10]. There are one report for the syn-
thesis of a-sulfonyl ketimines esters by condensation methyl ben-
zoylformate and p-toluenesulfonamide catalyzed by TiCl4 in
CH2Cl2 under N2 to afford (Z)-Methyl 2-phenyl-2-(tosylimino)ac-
etate in 30% yield [10a,11].

During recent years, our research have been focusing on the
chemistry of N-tert-butanesulfinyl imines and enantioselective
arylation of N-sulfonyl imines for asymmetric synthesis of various
useful chiral amines [12]. N-Sulfonyl a-iminoesters as powerful
substrates for the facile synthesis of plenty of a-amino acids via
nucleophilic addition reactions have attracted our attention for a
long time. However, we found that the N-sulfonyl a-iminoesters
are quite kinetically unstable and can be easily hydrolyzed to the
corresponding amines and a-ketoesters during purification on sil-
ica gel. Therefore, a simple and efficient work-up or purification
process for the synthesis of a-sulfonyl ketimines esters is a highly
desirable.

Methyltrioxorhenium (MTO or CH3ReO3) has been widely used
as a catalyst in the formation of catalytically active peroxorhenium
species, with hydrogen peroxide or urea hydrogen peroxide com-
plex (UHP) as a stoichiometric oxidant [13]. During our studies in
synthesis of N-sulfonyl a-iminoesters, we noticed that organic
disulfides with either alkyl or aryl substituent can be oxidized to
thiosulfinates, thiosulfinate or sulfonic acids by hydrogen peroxide
in nearly quantitative yield under MTO catalysis [14]. Therefore,
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Vestibulum metus tellus, lobortis non dictum ac, dignissim at mauris. Ut ornare, diam quis fermentum finibus, eros lacus 

tristique orci, ut molestie lectus justo ut odio. Vivamus egestas enim turpis. Aenean tempor malesuada odio non ornare. 

Suspendisse scelerisque leo urna, convallis tristique ligula commodo vel. Quisque lectus augue, interdum at viverra vitae, 

bibendum nec leo. Duis id rhoncus felis

Ut id mauris at velit placerat dignissim vel eu tellus. Donec erat ligula, blandit sed mauris in, laoreet lacinia felis. Ut et 

risus purus. Praesent eget gravida nunc. Nunc id nisl commodo mauris maximus ultricies. Etiam congue aliquam elit, a 

sollicitudin velit tincidunt sed. Integer consequat erat at turpis fringilla elementum. Phasellus scelerisque dui nec molestie 

scelerisque. Phasellus ut mattis metus. Duis lectus ipsum, 

Maecenas sodales semper euismod. Nam non suscipit enim. Donec id lorem at est suscipit posuere. Etiam tincidunt nisi 

eget leo faucibus porta. Sed congue magna in dignissim tristique. Morbi sodales, enim quis scelerisque congue, risus nisi 

venenatis dolor, ut finibus magna augue vel elit. Integer nec mauris nec ligula elementum dictum. Nullam semper luctus 

justo, eget tincidunt metus eleifend id. Nunc semper non leo et eleifend

At vero eos et accusamus et iusto odio dignissimos ducimus qui blanditiis praesentium voluptatum deleniti atque corrupti 

quos dolores et quas molestias excepturi sint occaecati cupiditate non provident, similique sunt in culpa qui officia 

deserunt mollitia animi, id est laborum et dolorum fuga. Et harum quidem rerum facilis est et expedita distinctio. Nam 

libero tempore, cum soluta nobis est eligendi optio cumque nihil impedit quo minus id quod

Nullam quis elementum velit. Proin mollis ornare mi id tempus. Nam faucibus mauris sapien, vitae scelerisque erat 

lobortis sed. Vestibulum vel lectus a diam pharetra egestas. Etiam pulvinar ut metus vitae pretium. Etiam eu nisi sed urna 

sollicitudin porta at eu enim. Nullam eu facilisis ligula. Cras magna ligula, porttitor in tellus at, gravida commodo est. 

Nullam non odio sed mauris vestibulum rutrum in in nulla. 
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Donec pretium egestas tellus ac rutrum. Vivamus cursus malesuada ipsum. Proin ornare eleifend eros at ornare. Duis 

semper convallis nunc ut dignissim. Praesent nec nulla sit amet libero dignissim elementum at id velit. Vestibulum tempor 

mollis porttitor. Cras viverra quam a ex efficitur, ac laoreet libero pulvinar. Etiam condimentum suscipit odio sed laoreet. 

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus ac tellus tempus, 

Pellentesque rhoncus tempor nisl, at porttitor ipsum suscipit quis. Proin mattis, urna id ultricies volutpat, augue dui 

scelerisque purus, et tristique libero justo sed quam. Class aptent taciti sociosqu ad litora torquent per conubia nostra, per 

inceptos himenaeos. Pellentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas. 

Vestibulum ipsum arcu, cursus nec commodo eget, egestas vel dui. Donec vulputate nec orci

Maecenas sodales semper euismod. Nam non suscipit enim. Donec id lorem at est suscipit posuere. Etiam tincidunt nisi 

eget leo faucibus porta. Sed congue magna in dignissim tristique. Morbi sodales, enim quis scelerisque congue, risus nisi 

venenatis dolor, ut finibus magna augue vel elit. Integer nec mauris nec ligula elementum dictum. Nullam semper luctus 

justo, eget tincidunt metus eleifend id. Nunc semper non leo et eleifend

Etiam dapibus tincidunt pulvinar. Cras lorem felis, mattis sodales congue sed, semper eu lorem. Lorem ipsum dolor sit 

amet, consectetur adipiscing elit. Proin faucibus est dictum, pulvinar dui vitae, elementum leo. Maecenas elementum 

consequat nisl ut feugiat. Morbi dignissim ex vitae malesuada imperdiet. In blandit, arcu at finibus egestas, neque nisi 

egestas diam, et fringilla orci est ut ligula. Pellentesque habitant morbi tristique senectus et

Donec pretium egestas tellus ac rutrum. Vivamus cursus malesuada ipsum. Proin ornare eleifend eros at ornare. Duis 

semper convallis nunc ut dignissim. Praesent nec nulla sit amet libero dignissim elementum at id velit. Vestibulum tempor 

mollis porttitor. Cras viverra quam a ex efficitur, ac laoreet libero pulvinar. Etiam condimentum suscipit odio sed laoreet. 

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus ac tellus tempus, 
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Pellentesque rhoncus tempor nisl, at porttitor ipsum suscipit quis. Proin mattis, urna id ultricies volutpat, augue dui 

scelerisque purus, et tristique libero justo sed quam. Class aptent taciti sociosqu ad litora torquent per conubia nostra, per 

inceptos himenaeos. Pellentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas. 

Vestibulum ipsum arcu, cursus nec commodo eget, egestas vel dui. Donec vulputate nec orci

Sed ut perspiciatis unde omnis iste natus error sit voluptatem accusantium doloremque laudantium, totam rem aperiam, 

eaque ipsa quae ab illo inventore veritatis et quasi architecto beatae vitae dicta sunt explicabo. Nemo enim ipsam 

voluptatem quia voluptas sit aspernatur aut odit aut fugit, sed quia consequuntur magni dolores eos qui ratione voluptatem 

sequi nesciunt. Neque porro quisquam est, qui dolorem ipsum quia dolor sit amet, consectetur

Sed nunc nisi, egestas sit amet commodo ac, scelerisque at justo. Curabitur ultricies ligula nec massa tempus, vitae 

placerat ante hendrerit. Duis orci augue, rutrum eget libero nec, porta feugiat libero. In lacinia venenatis finibus. Nunc 

eleifend nisi faucibus dui maximus, id sagittis lacus laoreet. Aliquam imperdiet arcu id turpis molestie tempor. Phasellus 

orci urna, vestibulum non mattis vitae, cursus at velit. Mauris consequat tellus ac mi volutpat laoreet.

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna 

aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis 

aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat 

cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est laborum.

Donec pretium egestas tellus ac rutrum. Vivamus cursus malesuada ipsum. Proin ornare eleifend eros at ornare. Duis 

semper convallis nunc ut dignissim. Praesent nec nulla sit amet libero dignissim elementum at id velit. Vestibulum tempor 

mollis porttitor. Cras viverra quam a ex efficitur, ac laoreet libero pulvinar. Etiam condimentum suscipit odio sed laoreet. 

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus ac tellus tempus, 


