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Abstract. 4-(4,6-Dimethoxy-l,3,5-triazin-2-yl)-4-methylmotpholinium chloride (DMTMM) 

was quantitatively synthesized by the coupling of 2-chloro-4,6-dimethoxy- 13,5-uiazine and 

N-methylmorpholine in THF, and fully characterized. Condensation of carboxylic acids and 

amines by DMTMM proceeded effectivdy in THF to give the corresponding amides in good 
yield. © 1999 Elsevier Science Ltd. All fights reserved. 
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2-Chloro-4,6-dimethoxy-l,3,5-triazine (CDMT) is a useful non-carbodiimid¢ condensing agent for the 

synthesis of amides, esters, and acid anhydrides. ~z During our study of amide synthesis, 3 we found that 4- 

(4,6-dimethoxy-1,3,5-tfiazin-2-yl)-4-methylmorpholinium chloride (DMTMM) was formed by the reaction of 

CDMT with N-methylmorpholin¢ (NMM).' The preparation and characterization of DMTMM was reported 

very recently from another laboratory. 5 H o o v e r ,  the condensation of carboxylic acids and amines with 

DMTMM under the conditions ¢~nployed was found to proceed in yields lower than those observed in the 

reactions using the standard CDMT-NMM system, l° In addition, earboxylic acids undergoing coupling seem 

to be limited to either sterically hindered pivalic acid or benzoic acids, especially those with an electron- 

withdrawing group. These results can be attributed to decomposition of DMTMM before or during 

condensation reactions (see below). In thispaper, we report the quantitative synthesis, characterization, and 

utilization of DMTMM as a good condensing agent leading to the formation of amides. 

Treatment of CDMT and NMM in THF at room temperature afforded DMTMM as a white precipitate in 

100% yield within 30 rain (eq 1), which can be stored in the solid state for one month at room temperature 

without any detectable decomposition. DMTMM completely decomposed (96%) into 4-(4,6-dimvthoxy- 
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CH2CI2 3 h 0'/o 98% 

(1) 

1,3,5-triazin-2-yl)morpholine (DMTM) by demethylation at the morpholinium nitrogen when it was suspended 

in CI-12C12 for 3 h at room temperature, ~ whereas it was found to be stable in THF (suspension) even after 

sl~ring for 13 h (85% recovery and 13% demethylation) (eq 1). Interestingly, no methanolysis was observed 

when it was dissolved in MeOH although it is a dehydrating condensing agent. 

IH and 13C NMR data of both DMTMM and DMTM are given in Table 1. ~ The data of  DMTMM 

(entries 3 and 6) reported by Karninski eta / .  agree better with those of DMTM (entries 2 and 5) rather than 
Q 

DMTMM (entries 1 and 4). The signals at 8 27.0 in the carbon spectrum and at 8 3.03 in the proton spectrum, 

which were assigned to the morpholinium methyl group by Kaminski et al., should be assigned to 

cbJoroncthane arising from demethylafion of DMTMM. In fact, ~H-NMR analysis of DMTMM in CDCi 3 

indicated the disappearance of DMrMM with the appearance of the signals of DMTM and chloromethn¢ 

(singlet at 8 3.03). The latter signal disappeared after evaporation of the solvent. Based on t~C-IH COSY 

spectrum of DMTMM, we assigned the signal at 8 56.5 to N+-CH3 and that at 8 61.4 to N+-CH2 -, respectively. 

These chemical shifts agree well with those for methylmorpholinium salts given in literature.* 

We have found that DMTMM is efficient for condensing carboxylic acids and amines (eq 2). Addition 

Table 1. IH and Z3C NMR data of DMTMM and DMTM a 

entry material nucleus solvent N-CH~CH2-O triazine O-CH 3 N+-CH 3 

1 DMTMM lac rnethartol-d4 61A 63.2 172.0, 1755 57.6 565 
2 DMTM 13C DMSO-de 435 65.7 166.2, 171.8 54.1 
3 b DMTMM laC DMSO-ds 44A 66.6 167.1,172.8 55.0 27.0 
4 DMTMM 1H DMSO-d6 3.78, 3.93, 4.01,4.35 4.10 3.40 

5 DMTM 1H DMSO-de 3.64, 3.74 3.85 
6 b DMTMM 1H DMSO-ds 3.60, 3.70 3.81 3.0~ 

CHxCa 

(2S.S) c 

3.0~ 

CherrJcal shits (8 in plan), b Reported by Kaminski's group, ref.5, c The chemical shift reported in a literture: 
Breitmaler, E.; Voelter, W. Carbon- 13 NMR Spectroscopy: H~h-resolution methods and applications in organic 
chem/Mry and b/ochemistry, 3rd, completely my. ed., VCH; Weinlleim, 1987. No signal corresponding to 
chloromethane was obsmved. #The signal appeared along with DMTM when 1H-NMR of DMTMM was 
measured in DMSO-d~ 
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of DMTMM powder to a ndxlme of  2-phenylpropionic acid l a  and phenethylamine 2a in TI-IF at room 

temperature followed by stirring for 3 h gave the corresponding amide 3a in 84% yield. The reaction is 

thought to involve an activated ester 4 as illustrated in eq 2. ~'~ All the reactions, summarized in Table 2, were 

conducted in a flask open to the atmosphere, not under nitrogen flow, by using commercial TI-IF without further 

purification or dD, ing. The method is applicable to m'omatic, aliphatic, and a,~-unsaturated acids. Both 

primary and secondary amines can be condensed to give the corresponding amides. 

It was reported that the condensation using DMTMM performed in CH2CI 2 resulted in a lower yield of 

product probably due to a prolonged activation time and the formation of a carboxylic anhydride as a 

byproduct, s However, we found that when l a  was treated with DMTMM for 17 h in THF in the presence of 

1% water followed by a,4dition of  2a,  3a was formed in 70% yield. It is unlikely that 4, if it is present, can 

survive as a major intermediate without significant hydrolysis under the conditions including water because the 

activated ester 4 undergoes attack by Alcohols, carboxylic acids, and probably water as well as amines, l~t° 

Thus, it is reasonable to assume that almost no reaction took place between I a and DMTMM until the addition 

of  mnine 2a in THF because of  the poor nucleophilicity of free carboxylic acids. Low yields observed in 

CI-I2Ci 2 were probably due to decomposition of  DMTMM during the reactions. Otherwise, DMTMM had 

been already decomposed before the condensation reaction. 

In sunanary, we prepared DMTMM quantitatively from CDMT and NMM in THF, correctly 

characterized it, and showed it to be an efficient agent for condensation of carboxylic acids with amines. Our 

method is simpler and easier, and seems to proceed faster than the CDMT-NMM system. 1"2 In addition, 

Table 2. Condensation of carboxylic acids with amines by DMTMM in THF ~ 

run cadmxylic acid antkle product time yield (%) 

1 Ph(CH2)=COOH (1 =,) Ph(CH2)=NH2 (2=) Ph(CH2~ONH(CH~=Ph (3a) 4hr 84 
2 C H3(CI-It)4COOH ( lb)  b C H3(CH2)4CON H (CHz)2Ph (3b) ovemlghl 83 
3 PhCH=CHCOOH (1¢) 2a P h C H = C H C O N H ( C ~  (3(:) 4hr 70 
4 1,, B2NH (2b) Ph(CH2)2CONEt2 (3d) 4hr 68 
5 PhC, OOH ( ld)  ,Rc~-C,6H1/NH2 (2c) PhCONH-c)c/o-C,6Hll (3e) 3hr 92 

a The reactions were performed using carboxylic acid, amine, and DMTMM in the ratio of 1 : 1.1 : 1.1 In THF at ft. 
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because the solvent need not be predried and the reaction need not be conducted under nitrogen, the reaction is 

very practical. Since CDMT can be prepared on a large scale from inexpensive cyanuric chloride, It the 

present reaction is economically advantageous. 
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