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COMMUNICATIONS TO THE EDITOR 

PREPARATION OF PYRROLIDINES 
Sir: 

Loffler and Freytag [Ber., 42, 3427 (1909)] pre­
pared 1-methylpyrrolidine by heating N-bromo-
N-methyl-«-butylamine with concentrated sul­
furic acid for three hours on the water-bath and 
finally for thirty minutes at 135°. Other sub­
stituted pyrrolidines [Loffler, ibid., 43, 2035 
(1910)] were prepared by this method from 
bromoamines having a methyl group on the 
third carbon from the nitrogen atom. How­
ever, when N-bromo-N-methyl-re-amylamine was 
heated with concentrated sulfuric acid, neither 
methylpiperidine nor 1,2-dimethylpyrrolidine was 
formed. 

Britton [U. S. Patent 1,607,605, Nov. 23, 1926; 
C. A., 21, 249 (1927)] prepared pyrrolidines by 
heating with concentrated sulfuric acid or other 
concentrated mineral acid N-halogen derivatives 
of secondary aliphatic amines containing a methyl 
group three carbons removed from the nitrogen 
atom. The preparation of 1-w-butylpyrrolidine 
and l-isoamyl-3-methy!pyrrolidine by heating 
the corresponding bromoamines with concen­
trated sulfuric acid is described. 

Recently Loffler's method has been used by 
Menshikov [Ber., 69, 1802 (1936)] to synthesize 
a new bicyclic system consisting of two condensed 
pyrrolidine rings having a nitrogen and carbon 
in common. From 2-isobutylpyrrolidine he pre­
pared the N-bromine derivative and heated it 
with concentrated sulfuric acid. A tertiary base 
C8Hi6N which he called 2-methylpyrrolizidine was 
isolated. The yield in the form of the picrate 
was 34.1% of the theoretical amount. How­
ever, when he tried the same experiment with 
2-w-butylpyrrolidine complete resinification of 
the starting material resulted. 

We have found that N-chloroamines are better 
than N-bromoamines for the preparation of 
pyrrolidines, that a mixture of sulfuric acid and 
water is a better reagent than concentrated acid 
for effecting ring closures of this type, and that 
in general temperatures considerably below those 
used by previous workers are preferable. From 
di-w-butylamine, for example, using the N-chlo-
rine derivative and a mixture of sulfuric acid and 

water, a 75% yield of 1-buty!pyrrolidine, deter­
mined as the picrate, was formed. 

Furthermore, by using a mixture of water and 
sulfuric acid and proper temperature control good 
yields of substituted pyrrolidines can also be ob­
tained from N-halogen derivatives of amines 
other than those having a methyl group on the 
third carbon from the nitrogen atom. For ex­
ample, 1,2-dimethylpyrrolidine was prepared in 
73% yield from methyl-w-amylamine by heating 
the N-chlorine derivative with a mixture of sul­
furic acid and water at 90° for thirty minutes. 
In this case eight parts of concentrated acid to 
three parts of water by volume was used. 

The relative amounts of water and acid as well 
as the temperature required to produce the best 
yields have been found to vary with the differ­
ent amines. The chloroamines and bromoamines 
were prepared by modifications of methods pre­
viously described [Coleman, THIS JOURNAL, 55, 
3001 (1933)]. Other solvents than ether may 
be used or the solvent omitted. 

Work in this field is being continued. 
CHEMICAL LABORATORY GEORGE H. COLEMAN 
STATE UNIVERSITY OF IOWA GILBERT E. GOHBEN 
IOWA CITY, IOWA 

RECEIVED FEBRUARY 4, 1938 

SYNTHESIS OF CO-CARBOXYLASE (VITAMIN 
B1 PYROPHOSPHATE) FROM VITAMIN Bi 

Sir: 
Recently Stern and Hofer described the phos­

phorylation of vitamin Bi by POCl3. Their 
finding, while very interesting, results only in the 
phosphorylation of a minute amount of the vitamin 
[Science, 85, 483 (1937)]. I have shown that 
vitamin Bi may be phosphorylated by enzyme 
action [Science, 86,180(1937); Enzymologia, 2, 
171 (1937)]. The isolation of the pure co-enzyme, 
however, owing to the presence of proteins and 
products of autolysis is not practical. 

The following synthesis which is rapid and con­
venient yields fifty times more co-carboxylase 
than the phosphorus oxychloride method: 200 
mg. sodium pyrophosphate is placed in a Pyrex 
test-tube and heated until all of the water of crys­
tallization is removed. 0.5 cc. of orthophosphoric 
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acid (c. P. 85%) is placed in another tube and 
heated until a slight amount of solid deposit 
forms on the side of the tube. Then the pyro­
phosphate is added and the mixture gently heated 
until solution takes place. After cooling 200 mg. 
vitamin Bi-HCl is added. An oil (heavy mineral 
oil) bath is brought to 155° and the tube is im­
mersed and kept at this temperature for fifteen 
minutes, mixing its contents occasionally. Then 
the tube is removed and allowed to cool. The 
solid mass is dissolved in 10 cc. of ice water and 
adjusted to pK 6.2 with cold N sodium hydroxide. 
Local excess of alkali must be avoided (thiochrome 
formation inactivates irreversibly the co-car-
boxylase). The mixture is then diluted to 20 cc. 
One cc. of this solution is further diluted 100 times 
with phosphate buffer of ^H 6.2 (Sfirensen). Both 
solutions are very stable. 0.4 cc. of the final solu­
tion containing an equivalent of 40 gamma of vi­
tamin Bi-HCl formed 340 cmm. of carbon dioxide 
in thirty minutes under the conditions described 
by Lohmann and Schuster [Biochem. Z., 294, 188 
(1937)] in their co-carboxylase test. Thus my 
synthetic product possesses about one-tenth the 
activity of that claimed by Lohmann and Schus­
ter for the natural co-carboxylase isolated by 
them from yeast. 

A sample of crystalline (natural) co-carboxyl­
ase, kindly furnished by Professor Lohmann, was 
slightly less active than my synthetic mixture. 
According to Professor Lohmann his preparation 
is one year old and may have lost some of its 
activity. 

I am grateful to Merck and Company, through 
the kindness of Dr. R. T. Major, for generous sup­
plies of their synthetic vitamin Bi. 
RESEARCH LABORATORIES HENRY TAUBER 
THE MCLEOD INFIRMARY 
FLORENCE, SOUTH CAROLINA 

RECEIVED JANUARY 31, 1938 

THE ABSENCE OF NICOTINIC ACID IN THE URINE 
OF PELLAGRINS AND A METHOD FOR ITS 

QUANTITATIVE ESTIMATION 

Sir: 
The extraordinary curative effect of nicotinic 

acid and nicotinamide in human pellagra as re­
ported on November 5, 1937, at the meeting of the 
Central Society for Clinical Research in Chicago 
by Spies, Cooper and Blankenhorn, made it highly 
desirable to know whether these substances were 
•present in the urine of normal persons and were 

lacking in pellagrins. Since no method was avail­
able for this purpose, one was devised by one of 
us (Mrs. S. P. Vilter, Horton-Hallowell Fellow 
from Wellesley College, 1937-1938). 

By means of it we have found in the urine of 
normal persons eating an average, well-balanced 
diet, a small amount of nicotinic acid, or a sub­
stance with a similar color reaction; but not in 
the urine of normal persons on a diet free from 
nicotinic acid; and not in persons having sub­
clinical pellagra, or pellagra in relapse. When 
such negatively-reacting persons are given suf­
ficient nicotinic acid or its amide by mouth, the 
urine then gives the nicotinic acid reaction. 

These results confirm the curative action of 
nicotinic acid in pellagra, and show clearly that 
pellagrins are deficient in this substance in the 
urine. The method aids in the detection of a pre-
pellagrous state and makes possible an earlier 
diagnosis of the condition than has hitherto been 
possible. 

The method will soon be published in full. It 
requires only 3 cc. of decolorized urine. It is 
based on a reaction found and developed chiefly 
by E. Vongerichten [Ber., 32, 2571 (1899)] and 
T. Zincke [Ann., 330, 361 (1904)], but hitherto 
applied only to pyridine and piperidine bases. 
Our work has shown that similar colored products 
can be produced after the action of 2,4-dinitro-
chlorobenzene on nicotine, nicotinic acid and nico­
tinic amide. Essentially the reaction consists of 
the reaction of 2,4-dinitrochlorobenzene with the 
tertiary nitrogen of the pyridine ring, and the 
subsequent decomposition of the addition product 
with sodium hydroxide. These colored sub­
stances resemble that obtained from pyridine, 
which is related to glutaconic aldehyde, an ali­
phatic compound with conjugated double bonds. 
The pyridine derivative is a purple substance sol­
uble in alcohol, that of nicotinic acid is purple-red, 
and the derivative of the amide is burgundy-
red. In each case, the intensity of the color de­
veloped with the pure compounds is quantitative, 
as measured within the limits of 0.1 and 1.0 mg. 
Pyridine reacts readily, but with nicotinic acid 
and amide it is necessary to evaporate the respec­
tive solutions to dryness on the water-bath with 
the reagent, the reacting substances appearing to 
fuse. The residues redissolved in alcohol and 
treated with measured quantities of clear, 0.1% 
alcoholic sodium hydroxide develop strong but 
transient colors. Since trigonellin and methyl-


