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Hexamethylenetetramine (HMTA) is a ligand in the 
synthesis of coordination compounds and also is used 
as a pharmaceutical antiseptic drug and as hexogen 
precursor [1]. An attempt is known to use aqueous 
solutions of HMTA as an absorbent for extracting 
hydrogen fluoride and sulfur dioxide from the flue 
gases of aluminum production [2, 3]. In the study on 
the interaction in the HMTA–H2SO3–H2O system [4] a 
formation was found of compounds 2HMTA·H2SO3· 
6H2O and HMTA·2H2SO3·8H2O, the hexamethylene-
tetrammonium sulfite and bisulfite, respectively, hyd-
rated forms. On the other hand, in acidic solutions 
HMTA is prone to hydrolysis to form ammonia and 
formaldehyde that does not exclude further deeper 
chemical reactions in the system HMTA–H2SO3–H2O 
(HMTA–SO2–H2O), as indicates indirectly the forma-
tion of Н2NCH2SO3Na in the reaction of sodium hyd-
rosulfite with formaldehyde and ammonia [5]. In this 
communication we report on the conditions of syn-
thesis and the results of identification of a new com-
pound, H2NCH2SO3H, aminomethanesulfonic acid, 
first isolated as a reaction product in HMTA–SO2–H2O 
system: 

Aminomethanesulfonic acid. A solution of HMTA 
(5.0 g) in 30 ml of water was loaded to a reactor, 
cooled, and kept at 0°C for 20 min. Through this mix-
ture gaseous SO2 was bubbled at the rate 50 ml min–1 to 
рН < 1.0. The amorphous precipitate formed which 
partly dissolved at further SO2 passage. The solution 
with precipitate was kept at room temperature in air to 
complete water evaporation (~10 days). Yield 8.2 g 
(51.57% by N), white polycrystalline substance. The 
product was purified by recrystallization from water. 
Found, %: C 10.92; H 4.33; N 12.80; S 27.93. 
CH5NO3S. Calculated, %: C 10.81; H 4.54; N 12.60; S 
28.86. M 111.1; mp 184°C (decomp.) (184°C [6]). IR 
spectrum, ν, cm–1: 3365, 3220, 3160, 3025 (N–H); 
2982, 2908 (C–H); 2673, 2620, 2580, 2488, 2400, 
1971 (N–H in hydrogen bond); 1230, 1207 (SO2, as), 
1060, 1000 (SO2, s), 579 (S–O). The band ν(N–H) in 
the range of 3365–1970 cm–1 is characteristic of NH3
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groups in the system of hydrogen bonds, which indi-
cates the significant (preferential) contribution into the 
ground state of the molecules of zwitter-ionic struc-
ture. Raman spectrum, ν, cm–1: 3095, 3027 (N–H); 
2880 (C–H); 1229, 1177 (SO2, as), 1057, 1052 (SO2, 
s), 581 (S–O). Mass spectrum (EI), m/z (Irel, %): 64 
(100), 48 (31), 42 (15). The mass spectrum of I is in 
accordance with the published data [7]. 

The IR spectra were recorded on a Spectrum BX II 
FT–IR System (Perkin-Elmer) instrument in the range 
of 4000–350 cm–1 from KBr pellets. The Raman 
spectra were measured on a laser spectrometer DFS-24 
with excitation from a semiconductor laser (λ 532 nm; 
interference monochromator). The mass spectra (EI) 
were registered on a МХ-1321 instrument (70 eV). 
The X-ray analysis was made on a Siemens D500 
automated powder diffractometer at the copper radia-
tion (λ 1.5418Å) with a graphite monochromator. 
Search in the database PDF-1 [8] showed that the lines 
in the diffraction pattern corresponded to amiono-
methanesulfonic acid NH2CH2SO3H. By means of 
indexing of diffraction lines and its processing by the 
Rietveld method by FullProf program [9] in a mode of 
reference lines it was established that the substance 
belongs to the monoclinic system, space group Pn,                   
a 5.19655(6), b 7.27642(9), c 5.15818(10) Å, β 
98.6785(9)°, V 192.809(5) Å3, Z 2. 
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