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Summary: N-Triflyloxy amides undergo ionization in refluxing isopropanol to give N-acyliminium ions which can 
be trapped by addition of allylttimethylsiIane to the reaction mixture. Alternatively they can be converted 
to N-(isopmpoxyhtlkyl amides and then back tu N-acyliiinium ions under a variety of conditions. 

Studies of the chemistry of N-sulfonyloxysmines has demonstrated that the N-O bond in these substances 

is wesk and highly prone to ionization1 As a result N-sulfonyloxyamines readily undergo concerted ionization- 

rearrangement reactions in the absence of bases under very mild conditions.3 If N-sulfonoxylarnides 1 were to 

undergo similar chemistry (Eqn. 1). then a new ,approach to the synthesis of N-acyliminium ions 2 could be 

developed which is simple and highly convergent. The versatility of N-acyliminium ions for the synthesis of a 

wide variety of nitrogenous materials3 underscotes the continuing need to find new methods for their preparation. 
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Initial indication that this route to N-acylitninium ions was feasible came from the reactions of N,N- 

dimethylsmides with p-nitrobenzmesulfonyl peroxide (pNBSP). When amides 3a and 3b wem treated with 

pNBSP in ethyl acetate saturated with water, N-deslkylation occuned to produce secondary amides 4a and 4b.4 It 

was assumed that initial formation of N-nosyloxyamide 6 followed by loss of pnitroben~nesuIfonic acid gave 

the iminium ion 5. Hydrolysis of 5 gave dealkylated amide 4 and formaldehyde (Rqn. 2). This reaction scenario 

was supported by dimedone trapping of the formaldehyde produced upon hydrolysis of 5a.3 

3a R=H 
3b R=CH3 

49 82% 
4b 43% 
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This oxidative approach was uufortunately limited to saturated compounds and could not be generalized. 

The results did suggest, however, that N-sulfonyloxyamides prepared by other, non-oxidative, routes could 

potentially be useful N-acyliminium ion precursors. N-Nosyloxy amides la-c were prepared from the 

corresponding hydroxamic acid with p-nitrobenzenesulfonyl chloride.6 While these and other N-sulfonyloxy 

amides were found to undergo fascinating and very useful base-promoted chemistty,m 7, * heating in refluxing 

xylene (140°C) for five days resulted in slow loss of starting material, but failed to give tecognixable products 

from ionization-marrangement processes. 
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Not unexpectedly it was found that ionic decomposition of N-sulfonyloxy amides was greatly influenced 

by the solvent polarity and the leaving ability of the N-sulfonyloxy group. Consequently a series of N-tritlyloxy 

amides 8a-f wets prepamd by the reaction of triflic anhydtide with the corresponding hydroxamic acids9 at -78°C. 

The crude N-tritlyloxy amidesto were dissolved in isopropanol and allyltrimethylsilane (10 eq) and the mixture 

was tefluxed for 15-20 hrs. Aqueous workup gave N-(4-buteny1)amide.s 9a-fin good yields (Equ 3). 1 1 
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8b R=(CH&CHCH2 9b, 61% 
& R= CH,=CHCH, 9c, 68% 
&I R= 1 -cyclohexenyl-CHa W, 56% 
& R=C,H, 9&804b 
81 R=CsH&H(CH,) 9f. 65% 

These test&s show that the ionization of N-triflyloxy amides in isopropanol occurs under fairly mild 

reaction conditions. The N-acyliminium ion 2 produced by ionization-marran gement is trapped by 

allyltrlmethylsilane present in the reaction mixture to give the N-butenylamide product 9 (Eqn.4). 
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It was further discovered that when N-trlflyloxy amides 8 wem heated to reflux in isopropanol for 45-60 

min, N-(isopropoxymethyl) amides 10 were obtained in good to excellent yields (Eqn. 5).11 N- 

(Isopropoxymethyl) amides 10 am stable materials which were obtained analytically pure by chromatography or 

recrystallkation . Capture of iminium ion 2 by isopropanol is the probable origin of 10. It is likely that imiulum 

ion trapping by allyhrimethylsilane shown in Eqn. 3 is mediated by the initial formation of N-(isopropoxymethyl) 

amides 10 from 8. N-(A&oxyalkyl)amides such as 10 am themselves excellent N-acyliminium ion preeursots3 

and could serve as the proximate souse of iminium ions trapped by sllyltrimethylsiie. 
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8b, RI= (CH3)2CHCH2 lob, 78% 
Se, Rl= CH2=CHCH2 lot. 74% 
Be, Rl= C& lk. 85% 
Sh, RI= C6HgCE2 lOh, 90% 
8i. Rl= 3CH3CCgHqCH2 lOi, 86% 
Sj, RI= EtO2CCH2 lOj, 62% 
Sk. RI= Cl-CH2 lOk, 73% 

81, RI= 2-fury1 101, 92% 

N-(Isopmpoxymethyl) amides 10 can also be converted to N-acyliminium ions by Lewis acid catalysis 

and trapped with a variety of n-bonded carbon nucleophiles. In fact, conversion of N-triflyloxy amides to N- 

(isopropoxymethyl) amides 10 followed by iminium ion trapping nzactions is a more versatile strategy than in situ 

trapping because a wider variety of reaction conditions and catalysts can he used to generate the iminium ion. 

Chart 1 demonstrates several structures that have heen produced from N-(isopropoxymethyl) amides IQ in 

standard iminium ion trapping reacti0ns.f 
Chart 1 

OAc BF3 

lob + A a 
C&J&~ loj + $ nc’4, moq- 

CH2Cl2 H 
-78°C 51% -78T 70% 

lob + IV- 
C&H5 

lee + 
H 

-78°C 57% -78°C 56% 

The formation of N-(isopropoxymethyl) amides 10 and then N-acyliminium ions from N-trillyloxy 

amides has several noteworthy features. It is, to our knowledge, the first general method for accessing N- 

acyliminium ions from N-oxidized precursors. 12 Second the method is highly convergent. Third, and most 

importantly, the method is tolerant of a wide variety of functional groups. Preliminary results also show that 

groups other than methyl can be attached to the nitrogen atom.13 

The work described here provides an important adjunct to current methods for the formation of N- 

(alkoxyallql) amides and then N-acyliminium ions. The electrochemical oxidation of amide& is very useful, but 

only functional groups less oxidizable than the amide can be present in the substrates. only scattered reports of 

aryl. oleftic, ester, or ketone groups can be found.3 Katritxky recently reported that the condensation of 

aldehydes, amides and benxotriazole followed by treatment with alkoxides gives N-(alkoxyalkyl)amide.s.~4 While 

this approach could be an important addition to the methodology, only alkyl and aryl groups have been utilized 

thus far. The range of functionality compatible with the present route is striking (Eqn. 5). and well beyond the 

limitations known for electrochemical oxidation or reported for the benzouiazole route. 
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