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A second conclusion of general interest is the one which relates 
to the 'collstitution of anorganic polysulphides. 

From the fact that sodium di sulfide causes the formation of or
ganic disulfides one mol. of which on oxidation with nitric acid splits 
up into two mol. of a sulphonic acid, it follows that in sodium 
disulfide one sodium atom is linked to each of the sulphur atomsj 
its constitution is, therefore, Na S- S Na and those of the organic 
disulfides R S - S R'. As, mOl'eover, tetrasulfides are quantitatively 
formed from RS-SNa and iodine they may be assumed to have 
the constitution R S-S-S-S R' which supposes the existence in 
the molecule of a series of four atoms of sulphur linked to each 
other, comparable to those of carbon atoms. For the trisulfides thc 
formula R-S-S-S-R' is then arrived at. 

Finally, attention may be called to the fact that sodium disul
phide acts as a deoxidiser on those nitro-compo~nds 011 which it 
does not act with double decomposition. The reaction takes place 
without formation of bye-produds; RO for instanee m.m. dinitroazoxy
benzene is formed from m. dinitrGbenzene and p. p. dinitro-azobenzene 
from p. dinitrobenzene. The Nag Sg itsclf becomes Nag Sg 03 1). 

Fot' further particulani the disserLation should be consulted j its 
contents with a few additional obsel'vations will appear later on in 
the "Recueil". 

Amsterdam, Dec. 1900. 

Chemistry. - Mr. N. SCHOORL: "On w'ea derivatives of sugars". 
(Communicated by Prof. C. A. LOBRY DE BRUYN). 

The investigation as to the existence of these compounds originated 
in the vain effl)rts to readily detect lactose in urine in a short time 
and to distinguish it from glucose. LOBRY DE BRUYN and ALBERD.A. 
VAN EKENSTEIN have attempted this by inverting the sugars and 
then reducing the same with sodium amnlgam, the dulcitol for
med from the galactose may be identified by Hs benzal-compound 
which is very adapted for this purpose. The negative result given 
by these experiments made it seem possible to me that on treating 
urine with a dilute acid the sugar combines with the urea and got 
removed as such. 

I ~ 

I) See Proc. Royal Acad. of Amsterdnm Oct. 27, 1900. 

31* 



- 3 -

( 460 ) 

FroID the following' experiments it appears that under the influence 
of dilute acids glucose reacts with urea even at the ord[nary tem~ 
perature and more rapidly at an elevated one. 

At 25°: 10 grams $1ucose, 21/ 2 gram of urea, dissolved In 

5 pOt. suJphuric acid up to 50 c, c. 

rotation at the commencelD~nt: 20° 20' 

» af ter 7- hours 20° 10' 

» » 24 » 19° 5' 

» » 48 » 17° 40' 

» » 101 » ] 5° 15' 

» » 580 » 7° ot-

At 50°: 5 grams of glucose, 1,6 gram of urea, dissolved in 
5 pOt. sulphuric acid up to 50 c. c. 

rotation at the commencement: 10° 10' 

af ter 42 hours 

» 96 » 

I did not succccd in isolating from the BO obtained l'eaction pl'oducts 
a èOIDpound of glucose with urea, chiefly because the change seemed 
to be a limited reaction and because the excess of sugar formed 
a syrup and prevented a separation by solvents. 

Therefore, another way was tl'ied which led to a favourable result. 
Glucose (1 mol.) and urea (2 mols.) were warmed with 5 percent 
sulphul'in acid for 20 days at 50°; the liquid was then freed from 
sulphuric acid by neutralisation with uaduID carbonate and filtered. 
By fel'menting during 5 days the excess of glucose was remo\e~ 
and the now laevo-rotatory liquid evaporated to a syrup. Aftel' 
some days, a crystallisation took place, the crystals containing besides 
thc excess of urea also a laevo-rotatory substance which was ob
tained pure by recrystallisation from alcohol and possessed the fol
lowing properties. 

MeJting point: 206°. Rotation: [a]l~ = - 23° (1 percent solution). 
Easily soluble in watel', difficult in absolute alcohol, not Ol' very 

little in ether, petroleumether, benzene, chloroform and acetone. 

... 
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Analysis: 

Substance : -0,1705 gram, 002 : 0,237 gram, H20: 0,0976 gram. 

Nitrogen estimation (according to KJELDA.HL): 

Substance : 0,121 gram = 10.65 cc. NllO acid. 

Foun~: 0: 37,9 percènt, H: 6,4 percent, N: '12,2 percent. 

Oalculated for 06 H12 05, N. 00. NHs!,: 

0: 37,8 percent, H: 6,3 percent, N: 12,6 percent. 

On boiling the aqueo~s solution the rotation remained about <(on
stant; on warming with dilute acid it rapidly became positive. 

FEHLING'S liquid was reduced although leas rapidly than by 
g'lucose. 0,040 gram of glucose-ureid reduced a quantity corresponding 
with the following amounts of Nhothiosulfate: , 

af ter 1 minute boiling: 8,7 cc. 

» 2 » » 9,4 » 

) 5 » » 10,1 :t 

» 10 » :t 10,3 )0 

while the quantity of glucose (0,0324 gram) corresponding with 
0,040 gram of g]ucpse-UI'eid reduced copper to the extent of 10 cc. 
af ter boiling' for two minutes. 

Neutml copperacetate is not reuuccd by glucose-ureid. With a 
solution of phenylhydrazine in acetic acid it yields no osazone at 
first, but on]y on pro]onged boiling. ' 

An analogous compound of glucose with phenyI-urea [melting point 
223°, [a]D = - 55° in 1 percent solution] was prepared In prac
tically the same manuer. The analysis gave: 

Substance : 0,1596 gram, OO~:' 0,3014 gl'am, H20: 0,0875 gram. 

Nitrogen estimation (KJELDA.HL), Substance: 0,151 gram=9,9 N/IOacid. 

Found: 0: 51,7 percent, H: 6.1 percent, N. 9,2 percent. 

Calculat~d Jor: 00 H12 05, N.OO. NH. C6 H5 : 

0: 52,4 percent, H: 6,0 percent, N: 9,4 percent. 
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~he chemical properties provcd to be analogous to tho_se of the 
urea derivati ve. 

Besides by heating in amd solution, it was found that the reaction 
of glucose with lurea anel phenyl-urea also takes place by melting 
these together at 1000 - 150 0 and also by heating under pressure 
in methyl- or ethylalcoholie solution. 

It was further notieed that lactose, galactose, mannose, arabi
nose and xylose also react with urea. On the other side 
the following derivatives of urea were tested as to their behaviour 
towards glucose: methyl-, phenyl-, benzyl-, symm. dimethyl, symm. 
diethyl- and symm. diphenyl-urea and it was noticed that the first 
three did reaet with sugar but the Jast three did not. On account 
of this and of the properties of the obtained glueose-ureids cited 
above, it may be assumed that at the condensation the carbonyl 
group of the sugar combines with one of the amido groups of urea 
with liberation of water: 

I 
C = I OB 2 1 N-CO-NH2 I --

and tbat these derivatives are, therefore, comparable with oximes 
and hydrazoues. 

It was also ascertained that thiourea and phenyl-thiourea react 
witb glucose, although slower. 

The study of these substances, which mayalso be important to 
physiology both hy their possible OCCllrrence in diabetic urine and 
with a view of a future synthesis of albuminou~ substances, wi11 
be continued. 

Amsterdam, December 1900. 

Chemistry. - Dr. A. F. HOLLEMAN : cc On the nitration of O?'t1IO
cltlo?'o- and Q1,tltoul'omobem:oic acid" (Commullicated by Prof. 
C. A, LOBRY DE BRUIJN). 

MONTAGNE has shown in his disscrtation 1) that in the nitration 
of orthochlorobenzoic aciJ with nit.ic acid, there is formcd besidcs 
the aJready known chloronitroacid (C02H : Cl : N02 = 1 : 2 : 5) a 
second mononitroacid which, howevcl', he could not i'lolate in a 
pure condition. In this, I haye suC'ceeued by fractional crystallisation 

1) Compme ,LIso Rec, 19, 54. 


