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Chemistry. - "On the lJ1'epa1'rttion of a-sulz)lwp1'opionic acid." B} 
H. J. BACKER and J. V. DUBSKY. (Oommnnicated by Prof. 
F. M. JAEGlm.) 

(Oommunicated in the meeting of September 27, 1919). 

The onl,)' practical method for the pl'eparation of the a-sulphopl'o­
pionic aCId bas hithet·to been the one found by FRANCHIlIfONT 1) i. e, 
the action of sulplllll'ic acid wtth pl'opionic aCId anhydride. 

Besides FHANCHIlIIONT'S general method, an analogie al method has 
been used by MELSENS %) for the prepal'ation of the snlphonacetic 
acid, the first term of !he sulphocal'bonic acids, namely the action 
of sulplllll'lc acid anhydride with acetie acid. 

These two metbods show much similarity. In both eases the 
mixed anhydl'irle, the acetylslllphm'ic acid, is formed as an interme­
dial'y product, as FHANOHlUONT 3) had al ready supposed and STILUCH 4) 
afterwal'ds established, aud as VAN PESRI 5) pl'oved for the l'eactlOn 
of MELSENS. 

WIth a view to comparing it with the method of FHANOHIl\JONT 
we have applied MELSENS' method also to _pl'opionic acid, by treating 
it with sulphlll'trioxide. 

In both cases the reaction turned out, just as in the case ot' the 
acetic acid, to be ll1direct, while the mixed anhydride, the pro­
pLOnylsulphurlc acid, must be taken to be the intermediary product. 

CH3.CH2·C02H + S03 = CH3.CH2.C02S03H = ~ 
= CH3.CH(S03H).C02H. ~ I. 
(CH3·CH2.COhO+H2S04= (n. 

=CH3.CH2.C02H+CH3.CH2.C02S03H~CH3.CH(S03H).C02H.) 
When the snbstances are mixed carefully whilst cooling', a colour­

less, vel'y viscous liquid is fO)'med, whieh J ields the sulphopl'opionic 
acid only at a higher temperatnre, with development of heat and 
brown coloration. 

We were able to follow the pl'ocess of this l'eaction by titl'ation, 

1) Recueil trav. chim. 7, 27 (1888). 
2) Ann. der Chemie 52, 276 (1844). 
3) Vers!. dezel' Akad. 16, 373 (1881). 
4) Ber. d. dtsch. chem. Ges. 38, 1241 (1905). 
6) Vers!. dezer Akad. 22, 996 (1914). 
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as lhe pl'opionylsulpburic acid, wiJelI Itydrolyzed, neuh'alizes th1'ee 
equivalents of a ba&is, and the slliphollic acid only two equivalenls, 

The sulphopropionic acid was sepamted and weighed in the form 
of its bal'yumsaIt. From 1 molecule propionic acid with sulphur­
trioxide we got an avel'age yield of 0.35 mol. snlphopropionic acid, 
and from 1 mol. pl'opionic acid anhydride with sulphuric acid 
(monobydmte) 0,55 mol. 

Oompared witiJ FRANCHlMONT'S metbod, the reaction with sulphl1l'­
trioxide is expel'imentally less simpIe. The reaction is violent, the 
pl'oduct is more coloured, the uaryumsalt likewise, and the yield is 
various. Only for the preparation of large quantities may the l'eaction 
be recommended. 

FRANCHIMONT'S reaciion, howevet', is very easy to carry out; but 
it is a dmwback, that only half the propionic acid anhydride ,can 
be transfOl'med into the sulphonic acid, the other half l'etul'ning to 
propionic acid. 

I 
We have therefol'e tl'ied to combine the ad vantage'3 of both 

methods, the bettel' yield of the lh'st and the gl'eater pllrity of the 
product obtained by the second. 

For thiti pUl'pose, it is posslble to mix. pl'opionic aCId anhydride 
with sulphuric acid, and to treat the product, containing one 
molecule free pl'opionic acid, with the equimoleculat' quantity of 
sulphurtrioxide. 

Ho wever, it iE. simpier to let the pl'opionic acid anhydride react 
dil'ectly with pyrosulpltul'ic acid. 

(CHa . 00)20 + H~S207 -= 2 OHa . OH(SOaH) . COsH. 
By this method we got an a\'el'age yield of 0.75 mol. sulphol1lc 

acid fl'om 1 1001. propionic acid anhydride. 
As the pyrosl1lphul'ic acid ma)' be added in the crystallized state 

to the propionic acid, the method is easier iban the reaction with 
sulphul'tl'ioxyde. The reaction pl'oceeds more quietly and the pl'oducl 
is purer. 

We have applied this method 10 acetic acid anhydride also, but 
for sncb an easily accessible snbstance, the ol'iginal method of 
FRANcHIMoNT is sImpier. 

For the sulphuralion of pt'eciolls cal'bonic acid a/lhydt'ides, the 
method just descl'ibed may, however, be l'ecornmended fOl' its 
higher yield. 

Groningen, Sept. 8, 1919. OrC}. Chem Lab. of tlle lJniv. 


