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Abstract-reatment of the reagent (2)  with the amino acid (IJ) 

in DMF afforded the active ester (1_2), which was added slowly to 

toluene at 95-100°C to produce the 15-membered cyclic N-methyl- 

anilide (1_3). The reaction proceeds under essentially neutral 

conditions. 

We have recently developed an efficient method for the construction of medium 

ring ketones (3) by cyclization.') The principle of our method is to minimize 

an unfavourable entropy effect by forcing both reacting terminals to come closely. 

This was achieved by the formation of a link with o-methylaminothiophenol (9. 
The outline of the method was shown in scheme 1. 
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Scheme 1 

It is apparent that formation of the large membered lactam sulfides (2)  is ini- 

tially required. We previously prepared these key intermediates (2)  by C-S bond 
formation as illustrated in j;. All attempts to construct 2 by a lactam forming 
Process (see Li 1 gave only unsatisfactory results, although a wide variety of 



the known methods were employed.2) Nevertheless, we continued an effort to 

develope a new method for cyclic N-methylanilide formation in general, because 

such particular lactam is involved in the framework of maytansine(:) j 3 )  a typical 

ansamitosin antibiotics having remarkable bioactivity, as well as in the present 

compounds ( 2 ) .  and found that the two-carbon Michael acceptor 2 newly developed 
in this laboratory4) was a reagent of choice for this purpose. 

The reagent(2)having a /9-chlorovinyl sulfone structure can be considered as a 

vinylogous sulfonyl chloride and so, is expected to react with various 

nu~leophiles.~) In fact, treatment of j with carboxylic acids at room temperature 

afforded the active esters (i), which underwent the condensation with aliphatic 

mines including 7,- or Boc-amino acids under ice cooling4) to give the amides (7 ) .  
Encouraged with the high reactivity of $, we carried out the reaction of 8 (6 .  R= 
n-c H )with 0-chloro-N-methylaniline(9_a),a weak nucleophile, and found that the 

3 7 

reaction proceeded in DMF at100 to afford the anilide (1La)in 68.5 % yield after 

eight hours. N-Methylaniline (9b) gives the corresponding amide (eb) in 72.2% 

yield. 



HETEROCYCLES, Vol 17, 1982 

Then, the present method was applied to the synthesis of the cyclic N-methyl- 

anilides ( 2 ) .  As a model case, the amino acid(l_Uwas chosen and was subjected to 
the intramolecular amidation. Treatment of the reagent(?)( 1.2 equiv ) with 1_1 

( 1.0 equiv ) in DMF at room temperature for 30 min in the presence of triethyl- 

mine( 1.0 equiv ) in a syringe afforded the active ester (1_2). The syringe was 

then directly attached to the reaction vessel and 1_2 in DMF thus prepared was 
0 

slowly added ( 12 h ) to a well stirred toluene at 95-100 using a microfeeder 

under nitrogen. During the addition, the syring was cooled with running water 

to prevent polimerization of 1_2. After the work up, the desired 15-membered 

lactam sulfide (1_3) was obtained in 66.2 % yield.6) 

The compound produced from the active ester (12) must be the neutral aldehyde 

(La), although it was not actually isolated. The aldehyde (L4) is expected to be 

very unstable because it involves the sulfonyl group at the p-position and should 

be polymerized during the reaction in this case7). Therefore, the amidation can 

be carried out with this reagent under essentially neutral conditions. This 

particular feature of the present method would be quite helpful in the amidation 

of the acids involving base-sensitive functional group in the same molecule. 
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