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UNUSUAL BEHAVIOUR OF N-BROMOSUCCINIMIDE. 
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Summary. N, N-Dimethylamides 1 are converted by NBS to the N-succinimidomethylamides 2 

in an almost quantitative yield. The intermediacy of bromomethylderivatives 3 which further 

react with NBS to give 2 is demonstrated. 

Succinimidyl derivatives were exceptionally obtained in the reactions of N-bromo- 

succinimide (NBS) different from the addition 
1 

of this reagent to the double bond, and only few 

examples were described.‘ Furthermore, elusive 2-succinimido- 1,3-dioxolanes were recently 

observed as intermediates in the reaction of NBS on some bicyclic ‘&aryl-1,3-dioxolanes. 
3 

Although some suggestions were made in order to explain the formation of the above 

unusual products, the overall course of the reaction still remains obscure. 

We now wish to report the results of the reaction of NBS with the N,N-dimethylamides 

1 which leads to the succinimidomethylamides 2 
4. 

In an almost quantitative yield. 

AC-N< + 2NBS -AC-N + Br2 + NHS 

1 

a, AC = PhCO 

b, AC = PhleO-C6H4C0 

c, AC = mN02-C6H4C0 

d, AC = PhSO 
2 

e, AC = EtOCO 

f, AC =MeCO 

The reaction, carried out in boiling carbon tetrachloride in the presence of benzoyl 

peroxide, requires a two to one molar ratio of NBS to amides 1. During the course of the 
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reaction free bromine was liberated together with succinimide and a viscous reddish-brown oil. 

The bromine was continually distilled off while the separated oil disappeared. At the end of the 

reaction chloroform was added and the reaction mixture was treated with concentrated Na2SO 
3 

solution. The organic layer, evaporated under vacuum, gave 2a-e in an almost quantitative 

yield; the succinimidyl derivative 2f was recovered in a 707. yield after column chromatography.5 

The ‘H nmr spectra6 of 2 clearly indicate the presence of a succinimido moiety 

(2.66-2.82b ) attached to an amido methyl group (4. 90-5. 15b ). In addition the ir spectra8 

show a peak near 1770 cm 
-1 

which wel I accords with an imide carbonyl absorption. 

In principle, the N-bromomethyl derivatives 3 may be expected to be the products of 

a “normal” bromination of the alkylamides 1 by NBS. 
2d 

One may also predict that these 

compounds are strongly reactive intermediates and will further react very quickly. 
9 

Therefore the course of the reactions of la,e with NBS, both in refluxing carbon 

tetrachloride in the presence of benzoyl peroxide and under photolysis conditions, 
10 

was ‘H nmr 

monitored. The analysis of the spectra of samples taken out from the above reaction mixtures 

reveals the presence in solution of the bromomethylamides za,e. 

Moreover, independently synthesized”za,e easily react at room temperature with NBS, 

but not with succinimide, to give ,Za,e and free bromine. 

The above results point out that the formation of the succinimidyl derivatives 2 arises - 

from two consecutive reactions: (i) a radical bromination 
13 

of 1 by NBS which leads to 

the bromoder ivat ives 2, and (ii) a fast reaction of 2 with the excess of NBS to give 2 

and free bromine. 

(i) 

(ii1 

1 NBS, per-ox AC-N / = AC-N / Br- 
or hv \Br \ 

+ 1 
3 

3 NBS 2 + Br* 

It is interesting to emphasize that bromomethylamides are effective sources of amido- 

carbonium ions and are therefore used as a-amidoalkylating agents towards sufficiently 

active substrates.14 This suggests that the conversion of 2 to 2 may be regarded as an 

electrophilic substitution at the imidic nitrogen of NBS promoted by an ionic attack of 3, 

which seems like one of the proton in the reaction of NBS with HBr. 
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Although no direct evidence was presented, the elusive bromides f! and 2 were 

previously claimed as intermediates in the reaction of NBS with cycloheptatriene 
2a 

and some 

alkylamides2d respectively, and it was suggested that these intermediates would react with NBS 

or succinimide to give succinimidyl derivatives. 
15 

Moreover the ‘H nmr monitored reaction of 

perbromide 5 with NBS showed the presence in solution of an elusive succinimidyl derivative.3 

Br- 

4 

0 Br 

5 

a,R = Ph 

b,R = Me R = P-N02-C H 
6 4 

Owing to the close analogy between the conversion of _! to 2 and the above reported 

succinimidyl derivatives formation, it appears that, generally, the succinimidation at 

saturated carbons by NBS is strictly related to the effective halogen tlmobiIitytl of the 

intermediate bromoderivatives. 

Further investigations are currently in progress for confirmation of the above suggestion. 
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The reaction was carried out in a Hanovia photochemical reactor at 10 “C, under nitrogen 

atmosphere, using a Pyrex glassware with a medium pressure arc tube emitting predomi- 

nantly at 254-366 nm. 

Compounds za,e were prepared analogously to the reported synthesis of S-ethyl, N-bromo- 

methyl, N-methylthiocarbamate. 
12 

They are very reactive oils and their purification is 

difficult to obtain. The yield (nmr-based) was ca. 707” and 900/q for 3a and 3e respectively. 
1 
H nmr in CC14: ?a b 7.4(bs, 5H), 5.33(s, 2H), 3.05(s,3H); 3e b 5.33(s, 2H), 4. 08 

(q, J=7. 0, 2H), 2.88(s,3H), 1.40(t, J=7. 0,3H). 
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The reactton (i) proceeds by a radical chain mechanism in which the succinimidyl radical acts 

as chain carrier. This arises from the following observations: a) the reaction is greatly ac- 

celerated by the presence of a catalytic amount of benzoyl peroxide and also takes place under 

photolysis conditions: b) during the conversion of 1 into 2 insoluble 1: 1 dimethylamides:er 
2 

complexes separate as reddish viscous oils; these complexes are formed when hot solutions 

of 1 in CCI 
4 

are allowed to react with bromine: they are quite stable and do not evolve into 

bromination products even under prolonged refluxing with an excess of free bromine in the 

presence of benzoyl peroxide; however they react with NBS to afford 3; c) no variation in the 

yield of succinimidyl derivative 2a is observed if the reaction of la with NBS is carried out 

in the presence of ethylene or ethylene oxide as Br 
2 

and HBr scavengers respectively. 

H. E. Zaugg, Synthesis, 49 (1970). 

By contrast, a direct attack on the imidic nitrogen of NBS by a benzyl radical was proposed 

to justify the formation of the succinimidyl derivative in the reaction of e-bromophenyl- 

benzyl ether2c with NBS. 
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