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The reaction of primary amines with N,N-dimethylformamide dimethyl acetal (DMF 
dimethyl acetal) to give trisubstituted amidines 1 is a well known transformation.’ However, the anal- 
ogous reaction with unsubstituted sulfonamides to afford N,N-dimethyl-N-alkyl(ary1)sulfonylfor- 
mamidines 1 (R= alkyl or arylsulfonyl) has been reported only for analytical purposes,2 not as a 
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preparative method.3 We now report an experimental procedure to prepare these compounds in quan- 
titative yields and under very mild conditions. This is important since methods of preparation of 1 
usually involve high temperatures and corrosive or specially designed reagents." 

Me2NCH(OMe)2 NMe2 
R-NH2 b N=/ 

d l  
a) R = C H $ Q  b) R = C6HsS02 c) R = p-MeC&S02 d) p-NH2C6QS02 

The method is very simple and consists in the addition of two equivalents of neat DMF 
dimethyl acetal to a suspension of the sulfonamide in dry CH2C4. The reaction is instantaneous and is 
virtually complete by the end of the addition (TLC). Nevertheless, the reaction mixture was refluxed 
gently for 30 min before work-up. It is worth noting that in compound 
Id the reaction proceeded chemoselectively at the sulfonamide R S O ~ N ~ N * ~ /  

nitrogen, due to the higher acidity of the SO,% group which is easily 
deprotonated in the basic reaction medium. Yields of analytically pure, crystalline compounds la-ld 
were quantitative, but partial water solubility of la  required its isolation under non-aqueous condi- 
tions (see Experimental Section). If an aqueous workup is used, l a  is obtained in only 80% yield. 
Compounds la-ld prepared herein are known and were characterized by conventional spectroscopy 
(see Table). Interestingly, their 300 MHz 'H NMR spectra showed a small coupling (J= 0.6 Hz) 
between the CH and the anti high field N-CH, group in the canonical structure? 

Since in principle a N-monosubstituted sulfonamide 2 could afford 3 with DMF dimethyl 
acetal, our reaction conditions were also tested using 2a as substrate, but it was unchanged even after 
a long period of reflux (24 h). However, in toluene at 95" (30 h) or preferably in refluxing neat DMF 
dimethyl acetal, N-methylation was observed to give reference to 4a.6 The methylating properties of 
DMF dimethyl acetal have been reported previously.' An alternative reaction mechanism involving a 
Me2N group exchange was disproved since under the same reaction conditions 2b gave the known* 
4b in 95% yield. 

H- J=0.6Hz 

0 @Ae 

(C6H5S02NR)2CHNMe2 

Me2NCH(OMe)z 3 

C6H5SO2NRMe 4 4 

CeH5SOzNHR 

2 

a) R = Me b) R = Et 

EXPERIMENTAL SECTION 

Melting points are uncorrected. IR spectra (KBr or film) were carried out on a FT-Nicolet SX appa- 
ratus. 'H NMR (300 MHz) and 13C NMR (75 MHz)  spectra were recorded on a Varian VXR 300 
spectrometer with TMS as internal standard. CDC1, was used as solvent for la, lb, and l c  and 
CDC1,-DMSO-d6 for Id. 
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General Procedure.- The sulfonamide (1 52 .5  mmol) suspended in 5 mL of dry CH,Cl, was treated 
dropwise with two equivalents of DMF dimethyl acetal (Aldrich) under stirring. The solid dissolved 
rapidly and the solution was refluxed gently for 30 min with a moisture protecting tube. Two methods 
were followed for the work-up. 
Aqueous work-up: After cooling, ice-water was added (5 mL), the organic phase separated, washed 
with water (5 mL), dried over anhydrous N%SO, and evaporated to give essentially pure crystalline 
residues. 
Non aqueous work-up: The CH,Cl, was removed in a rotary evaporator and the resulting wet solid 
dried under high vacuum (0.05-0.1 Torr) to afford quantitative yields of white crystalline products. 
la; mp 80-81", lit."a mp 80-81". lb; mp 129-130", lit.& mp 128-130". lc; mp 136-137", lit." mp 133- 
134". Id; mp 175-176", lit3 mp 168.5-170". 
N,N-Dimethyl Benzenesulfonamide (4a).- N-Methylbenzenesulfonamide 2a (0.5 1 g, 2.97 mmol) in 
1.7 mL of DMF dimethyl acetal were heated at 90" for 10 h in an oil bath. The volatiles were removed 
under high vacuum (0.05-0.1 Torr) at 60" to afford 0.54 g (98%) of a very pale yellow oil which solid- 
ified in the refrigerator and was identified as 4a, mp. 45", fit6 47" by comparison with an authentic 
sample prepared from benzenesulfonyl chloride and aqueous dimethylamine. 
Under the conditions of the general procedure, no reaction was detected even after 24 h at reflux. In 
toluene containing 10 equivalents of DMF dimethyl acetal, compound 4a was also formed but some 
starting material still remained after heating at 95" for 30 h. 

Table. IR, 'H NMR, and I3C NMR Data for Compounds 1 

Compd tR 
(cm-I) 

'H NMR 
(6) 

la  301 1,2934,1638,1430, 
1348,1276,1117,973,903, 
852,768,570,549,522 

lb  2930,162 I ,  1449,1429, 
1341,1284,1152,1089, 
908,848,753,724,687, 
606,578,559 

lc  2931,1626,1430,1345, 
1283,1141,1084,906, 
852,809,673,590,549 

Id 3452,3352,3245,2955, 
2926,1628,1595,1502, 
1431,1345,1327, 1276, 
1 136,1087,907,845, 
689,595,573,541 

8.07 (9, lH, J = 0.6 Hz), 
3.15 (s, 3H), 3.05 (s, 3H), 
2.96 (d, 3H, J = 0.6 Hz) 
8.16 (9, lH, J = 0.6 Hz), 
7.87-7.92 (m, 2H), 
7.43-7.55 (m, 3H), 3.13 (s, 
3H), 3.02 (d, 3H, J = 0.6 Hz) 
8.13 (q, lH, J = 0.6 Hz), 
7.77 (d, 2H, J = 8.4 Hz), 
7.26 (d, 2H, J = 8.4 Hz), 
3.12 (s, 3H), 3.01 (d, 3H, 
J = 0.6 Hz), 2.40 (s, 3H) 
8.07 (4, lH, J = 0.6 Hz), 
7.61 (d, 2H, J = 9 Hz), 6.66 
(d, 2 H, J = 9 Hz), 3.40-3.90 
(broad, NH,), 3.10 (s, 3H), 
2.99 (d, 3H, J = 0.6 Hz) 

159.1,41.9, 
41.3,35.3 

159.2, 142.4, 131.8, 
128.7, 126.4, 
41.5,35.5 

159.1, 142.4, 
139.5, 129.3, 
126.4.41.4, 
35.5.21.4 

158.5, 150.0, 
130.3, 128.1, 
113.6,41.1, 
35.1 
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N-Ethyl-N-Methyl Benzenesulfonamide (4b).- N-Ethylbenzenesulfonamide 2b (0.5 1 g, 2.8 1 mmol) 
in 1.5 mL of DMF dimethyl acetal were heated at 90” for 15 h in an oil bath. After removal of the 
volatiles under high vacuum (0.05-0.1 Torr), it was obtained 0.70 g of the crude product contaminated 
with DMF as a yellow oil, which was purified by flash chromatography (hexanes-AcOEt, 4:l) to give 
0.52 g of 4b and 0.028 g of recovered 2b. IR (film): 3065,2978,2936,2878,2816,1448,1338,1162, 
1090,996, 912, 761, 736, 691 cm-I; ‘H NMR (CDCI,, 200 MHz): 6 7.77-7.82 (2H), 7.48-7.63 (3H), 
3.11 (q, J = 7.2 Hz, 2H), 2.74 (s, 3H), 1.13 (t, J = 7.2 Hz, 3H); 13C NMR (CDCI,, 50 MHz): 6 137.7, 
132.4, 128.9, 127.2,44.8,33.9, 12.9. 

Acknowledgment.- We thank M. Sc. Beatriz Quiroz and Q. Maria Angeles Peiia for their technical 
assistance in acquiring the NMR spectra. 
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Our interest in the synthesis of 4-(chloromethylbenzyl) and 4-(bromomethylbenzyl) phos- 
phonic acids esters 2 stems from their possible use for the preparation of mixed metal-phosphonate 
materials’ which generally possess a layered structure.* The use of these esters in the synthesis of such 
materials could offer hybrid organic-inorganic materials possessing a halomethyl group in the inter- 
layer space as found in Memfield  resin^.^ Such materials should have better thermal stability and 
larger porosity than the classical Memfield resin. The diethyl ester of 4-(chloromethylbenzyI) phos- 
phonic acid had been obtained by Bigge et a1.4 in poor yield (20-25%) by the Michaelis reaction of 
sodium diethyl phosphite with a,a’-dichloro-p-xylene. The dimethyl ester of 4-(bromomethylbenzyl) 
phosphonic acid was prepared by Baczco et aL5 from p-methylbenzyl bromide as the substrate via an 
Arbuzov reaction, followed by radical bromination; although the overall yield is good (52%), the pres- 
ence of polybromination side-products makes purification of the product difficult. 
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