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57 ABSTRACT 
Tris(hydroxymethyl)aminomethane, an intermediate of 
organic synthesis, in crystalline form is made by formy 
lation followed by hydrogenation. Nitromethane and 
formaldehyde in a molar ratio on the order of 1:3 are 
reacted in a concentrated alcohol medium made up of a 
2 to 5% mixture of methylene chloride in methanol, in 
the presence of 1 to 10 milliequivalents per mole of 
nitromethane of a solid base catalyst selected from so 
dium or potassium, with agitation for a period between 
3 and 36 hours at a temperature below 50° C. 

6 Claims, No Drawings . 
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PREPARATION OF 
TRIS(HYDROXYMETHYL)AMINOMETHANE 

FIELD OF THE INVENTION 
This invention relates to the preparation of tris(hy 

droxymethyl)aminomethanol in crystalline form. 
BACKGROUND OF THE INVENTION . 

Preparation of nitroalcohol by the action of formal 
dehyde on nitromethane in a basic medium is known in 
itself, The basic agent is used in molar proportions or 
catalytic amounts, The bases are generally alkali or 
alkaline earth hydroxides, basic ion exchange resins or 
tertiary amines. All the processes are used in an aqueous 
or water-alcohol medium. After formylation and elimi 
nation of the base, reduction is performed under hydro 
gen pressure, at times in the presence of carbon dioxide 
to reduce secondary reactions; there then follow the 
operations of concentration and crystallization requir 
ing recycling of the recrystallization solvents. 

SUMMARY OF THE INVENTION 

An improved process has been found that makes it 
possible to obtain very pure crystallized tris(hydrox 
ymetyl)aminomethane with a yield on the order of 80%, 
the total yield being greater than 90%. 
According to the invention, the tris(hydroxyme 

thy)aminoethane is prepared in a concentrated alcohol 
medium by the action of polyoxmethylene on nitrome 
thane in the presence of a catalytic amount of a solid 
alkaline agent and methylene chloride; followed by an 
acidification and reduction by hydrogen in an alcohol 
medium containing methylene chloride. 
DETAILED DESCRIPTION OF EMBODIMENTS 

Nitromethane and formaldehyde in solid form are 
mixed in a molar ratio on the order of 1:3 in a concen 
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trated alcohol medium made up of a 2 to 5% mixture of 40 
methylene chloride in methanol, in the presence of 1 to 
10 milliequivalents per mole of nitromethane of a base 
catalyst in solid form, selected from sodium or potas 
sium, and the reaction proceeds under agitation for a 
period between 3 and 36 hours at a temperature below 
50° C. 
The product formed in the formylation phase is acidi 

fied by a concentrated acid to a pH between 2.7 and 7, 
preferably between 4.5 and 5.5. The nitroalcohol thus 
obtained is diluted in methanol containing 2 to 5% 
methylene chloride, preferably 2.5%; it is then hydro 
genated with hydrogen to the exclusion of any other 
gaseous constituent under a hydrogen pressure between 
30 and 60 bars, in the presence of Raney nickel. The 
amount of hydrogenation catalyst is selected so that it 
represents 5 to 25% by weight of the nitroalcohol to be 
reduced. 

After hydrogenation, the reaction medium is filtered 
to eliminate the catalyst, and is cooled to 0°C. The yield 
in the first batch of tris(hydroxymethyl)aminomethane 
of great purity, separated directly by cooling of the 
reaction medium, amounts to 60-65%. By concentra 
tion of the mother liquors to an oily residue which is 
taken up by a 30% mixture of methanol in methylene 
chloride, a second batch of tris(hydroxymethyl 
)aminomethane is isolated with a purity identical with 
that of the first batch, bringing the total yield to 
75-80%. A third crystallization makes it possible to 
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2 
recover a last batch of acceptable quality, with a yield 
that the total yield such is above 90%. 
An example that illustrates the invention in a non 

limiting way is given below. 
EXAMPLE 

To 0.331 mole of nitromethane in 35 ml of methanol 
containing 1 ml of methylene chloride, there is added, 
with agitation of sodium in pellet form in such an 
amount that the pH is kept between 8 and 9, polyox 
ymethylene corresponding to 0.933 mole of formalde 
hyde. During the reaction of 2 hours with agitation of 
the reaction mixture, the temperature is maintained 
between 45 and 55' C, 
When all the formaldehyde added has been consumed 

by the reaction, the pH is lowered to 4.5 by addition of 
concentrated hydrochloric acid. 
The resulting nitroalcohol is introduced dilute into 

250 ml of methanol and 2 ml of methylene chloride in 
hydrogenation reactor. The mixture is hydrogenated on 
Raney nickel, representing 5% by weight of the nitroal 
cohol to be reduced, under a pressure of 30 bars at a 
temperature of 40 C. to 47 C. 

After absorption of the hydrogen has been com 
pleted, the catalyst is separated by filtration, and 
washed with 90 ml of methanol with 2% methylene 
chloride. The washing methanol is added to the reac 
tion product. 
The reaction product is cooled in a methanol medium 

for two hours at 0°C. By crystallization, tris(hyroxyme 
thyl)aminomethane is obtained with a molar yield of 
62% having a melting point of 170° C. with a purity 
greater than 99.5% found by acidimetric determination. 
Microanalysis of this product is correct, i.e., the per 
centages of C, H and N found do not differ by more 
than 0.2% in absolute value from the theoretical value. 
The first crystallization mother liquors are evapo 

rated, and the oil residue is picked up with a mixture of 
5 ml of methanol and 10 ml of methylene chloride. After 
cooling, crystals are obtained which are washed with 
the methanol-methylene chloride mixture, then in meth 
anol; the total yield of the first and second crystalliza 
tion is 77.6% tris(hydroxymethyl)aminomethane with a 
melting point of 169 C., with a purity of 98&by acidim 
etry. The microanalysis is still correct. A third crystalli 
zation makes it possible to recover an additional amount 
of tris(hydroxymethyl)aminomethane with a purity 
close to 93% determined by acidimetry, with a melting 
point of 165 C., and bringing the total yield to more 
than 90%. 
What is claimed is: 
1. in a process of preparing tris(hydroxymethyl 

)aminomethane in crystalline form separated directly by 
cooling of the reaction medium, the process comprising 
formylation followed by hydrogenation, the improve 
ment wherein nitromethane and formaldehyde, in po 
lyoxymethylene or solid form, are reacted to effect said 
formylation in a molar ratio on the order of 1:3 in a 
concentrated alcohol medium of 2 to 5% mixture of 
methylene chloride in methanol, in the presence of 1 to 
10 milliequivalents per mole of nitromethane of a basic 
catalyst in solid form, selected from sodium or potas 
sium, with agitation for a period between 2 and 36 hours 
at a temperature below 55 C.; and the product of the 
formylation is acidified with concentrated acid to a pH 
between 4.5 and 5.5, the resultant acidified nitroalcohol 
is diluted with methanol containing 2 to 5% methylene 
chloride, and is then catalytically hydrogenated on 
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Raney nickel at a hydrogen pressure of 30 to 60 bars at 
a temperature of 40 to 47 C. 

2. Process of preparing tris(hydroxymethyl 
)aminomethane according to claim 1 wherein the 
weight of the Raney nickel is between 5 and 25% in 
relation to the weight of the nitroalcohol to be reduced. 

3. Process of preparing tris(hydroxymethyl 
)aminomethane accordance to claim 1 wherein the dilu 
tion methanol contains 2.5% methylene chloride. 

4. In a process of preparing tris (hydroxymethyl) 
aminomethane in crystalline form separated directly by 
cooling of the reaction medium, by formylation fol 
lowed by hydrogenation, the improvement comprising 
formylating nitromethane by reaction with formalde 
hyde, in polyoxymethylene or solid form, in concen 
trated methanol containing 2-5% methylene chloride, 
in the presence of 1 to 10 milliequivalents of sodium in 
solid form per mole of nitromethane, the mole ratio of 
nitromethane to formaldehyde being on the order of 
1:3; acidifying the resultant product of the formylation 
reaction with concentrated hydrochloric acid to a pH 
between 4.5 and 5.5, diluting the resultant acidified 
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4. 
nitroalcohol with methanol containing 2 to 5% methy 
lene chloride, and then catalytically hydrogenating 
using Raney nickel at a hydrogen pressure between 30 
and 60 bars and a temperature between 40 and 47 C., 
whereby tris(hydroxymethyl)aminomethane is precipi 
tated in crystalline form. 

5. Process in accordance withi claim 4, wherein the 
weight of the Raney nickel is between 5 and 25% in 
relation to the weight of the nitroalcohol to be reduced. 

6. Process in accordance with claim 4, wherein the 
dilution methanol contains 2.5% methylene chloride. 

7. Process of preparing tris(hydroxymethyl)aminoe 
thane according to any of claims 1 to 6 wherein a first 
batch of the final product in crystalline form is sepa 
rated directly by cooling of the reaction medium free of 
hydrogenation catalyst; then a second batch, of gener 
ally the same purity as the first, is obtained after separa 
tion of the first batch followed by concentration of the 
mother liquors to an oily residue and extraction from 
the oily residue by a 30% mixture of methanol in methy 
lene chloride. 

k 
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