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aldopentose in 5 ml. of ethnnol containing 0.1 g. of freshly adrnisture with an authentic specimen of 2-deosy-~-frylhro- 
distilled aniline was hoilcd uiider rcflux for :3 hr. There- aldopentose an i l id~*4,*~ of m.p.  1BS-107°. 

crystallized slowly; yield 20 mg. ‘Tlie crude miterial was “Ju” ‘‘JTG’’ 

recrystallized from ethanol; ni . I) .  10:i l M 0  unchanged on COLUMBUS 10, OHIO 

[CONTRIBtJTION FROM THE INSTITUTE OF O R G A N I C  CHEMISTRY,  TECIINICAL UNIVERSITY, BUDAPEST] 

Identification of Aldoses in the Form of Formazans via their Phenylhydrazones 
BY L. MESTER AND A. MAJOR 

RECEIVED JUNE 16, 1955 

Aldoses have been identified by the use of the formazan reaction. By coupling with diazonium solutions, crystalline sugar 
formazans with Characteristic physicnl properties have been prepared from the reaction of the corresponding aldose and phen- 
ylhydrazine without isolation of the internmediate phenylhydrazone. The  optimal conditions for formazan formation hnvr 
been established. 

In  earlier communications1f2 we have reported 
that  when allowed to react in pyridine solution 
with cold solutions of diazoniu~n compounds, aldose 
phenylhydrazones yielded brilliant red, readily 
crystallized sugar formazans. Owing to their 
melting poict and characteristic crystalline forms, 
these new nitrogenous sugar tlerivativcs can be 
used to advantage in identifying aldoses. 

+ 

pyridine 1 
CHz-OH 

I 
CH2-OH 

Aldose phenylhytlrnzone Aldose diphenylformazan 

TABLE I 
M.P. ,  

O C .  

D-Glucose diphenylformazan 177-178 
D-Galactose dil,henylforinazan 1G7-1G8 
D-Mannose diphenylformazan 17-1-175 

L-Arabinose diphenylforrnaznn 173-174 

L-Rhamnose diphenylformazan 17,7-176 
D-Xylose diphenylformazan 183-1 24 

Crystalline form 
Red ndls., freq. rosettes 
Bronze-red tablets 
Bunches of microscopic rus- 

Bunches of fine br.-red 

Brill. red ndl. cryst. 
1.anceolate red ndls. 

set  ndls. 

ndls. 

Because they contain no active nicthine groups3f4 
the ketose phenylhydrazones do not yield formaz- 
ans; this reaction is therefore suitable for clistin- 
guishing aldoses from ketoses. It is more specific 
than the osazone test, frequently used in the identi- 
fication of sugars, for i t  yields a different formazan 
for each aldose, while the latter does not differen- 
tiate between epimers. 

For the purposes of identifying aldoses, we have 
simplified this reaction. The sugar phenylhydra- 
zones derived from the reaction mixtures of the 
sugar and phenylhydrazine are not isolated but, 
after addition of pyridine, are immediately coupled 
to give the formazan. 

In a previous paper2 i t  has been reported tha t  on 
standing sugar phenylhydrazone solutions suffer a 

(1) G. ZemplCn and L. Mester, Acto Chi fn .  A c a d .  Sci. H n n g . ,  2, 9 
(1952). 

( 2 )  L. Mester and A .  Major,  TEIS J O U R N A I . .  77, 4297 (1955). 
(3) H. v. Pechmann, Rer. ,  25, 3181 (1802). 
(4) S. IIiinig and 0. noes, Aiijr , 579, 2s (1953). 

considerable diminution of their capacity for COU- 
pling, a phenomenon connected with optically ob- 
servable structural changes. Obviously, two proc- 
esses are taking place in the reaction of the sugar 
dnd phenylhydrazine, which from the point of  view 
of formazan formation have opposing effects : ( i )  
the formation of phen~l1iyclr:izoiie; (ii) the trans- 
formation of this into a form unsuitable for COLI- 
pling. 

To  decide on the usefulness of the simplified eac- 
tion in aldose identification, foriiiazan formati(111 
frorqthe corresponding altloscs has been studied as a 
function of time. For each sugar the reaction with 
phenylhydrazine has been examined in three d i f -  
ferent solvents, z k ,  (i) water, ( i i )  XYc alcohol- 
water, (iii) pyridine. After identical periods of 
time, all three solutions were coupled to yield the 
formazan in a pyridine medium by the atldition of 
diazotized anili e. The data in the tables reveal 

solution, between the 24th and 4Sth hour. U’ith 
mannose the nearly insoluble phenylhydrazone sep- 
arates very soon; therefore in this case the form- 
azan reaction was done with the separated phenvl- 
hydrazone and, of course, showed no deviation :is a 
function of time. 

Experiments on the separation of mixtures of 
sugar forrnazans by means of chromatography arc 
in progress. 

Acknowledgment.-The authors wish to thank 
Professor G. ZemplCn for his interest in this w r k  
and for valuable advice. Thanks are also tlue to I .  
GyBngy, who performed some of the experiments. 

that on the who 4; e the yield was highest i n  pyridine 

Experimental 
Reagents .-D-Glucose puriss. ‘ ‘Gyogyert ” ; D-gnl,ictose 

puriss. “Riedel”; D-mannose “ ~ ~ o f f m a n n - ~ a ~ o c t i e ” ’  I.- 
arabinose p. u. sci. “Riedel”; L-rhnmncise ‘‘n.D.fT.”; 
D-xylose puriss. “Fluka”; L-sorbose pur .  “Llerck”; D- 
fructose p. u .  sci. “Schuchardt.” 

Melting Points.-All m.p.’s were determined in capillary 
tubes and are uncorrected. As the 1r .p .  chunges ccinsider- 
ably with the manner of heating,s our h t l i  \vas heatcd rap- 
idly to  within about 10’ of the m.p. Thereafter its trm- 
perature was raised slowly, so tha t  the mercury culumn \IUS 

unchanging a t  the moment of melting. 
Preparation of Diazonium Solution.--A solution of 9.3 g. 

of aniline in a mixture of 25 ml. of concd. hytlrocliloric acitl 
and an equal amount of water was diazotized a t  ( J  5’ \r.itli --__ 

( 5 )  H. v.  I’erhmnnn. B w ,  27, 1682 (1894). 
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Acetolysis of the Glucomannan of Iles Mannan' 
B Y  F. SMITH .4ND H. c. SRIVASTAVA 

RECEIVED NOVEMBER 16, 1955 

The glucomannan of Iles mannan, the polysaccharide extracted from the tubers of Amorphophallus plants gives on acetoly- 
sis followed by deacetylation a mixture of oligosaccharides in  addition t o  D-glUCoSe and D-mannose. Three of the 
oligosaccharides have been obtained in a crystaIline form and have been shown t o  be 4-O-~-~-glucopyranos~.l-cu-~-ln3nno- 
pyranose, 4-0-~-~-glucopyranosyl-(3-~-glucopyranose (cellobiose) and  4-O-~-~-mannopyranosyl-u-~-glueopyranose. The 
structure of the last-named hitherto unknown disaccharide has been proved by methylation studies. The structural pat- 
tern of the glucomannan polysaccharide is discussed. 

Iles mannan obtained from the tubers of the 
Amorphophallus oncophyllus and A.  variubilis has 
been shown2 to be a mixture of two polysaccharides, 
a glucomannan and an amylose-like polyglucosan, 
in the ratio of approximately 6: 1. Methylation 
studies2 showed that  the glucomannan component 
was composed of n-glucopyranose and n-mannopy- 
ranose units linked together by 1,4'-p-linkages, the 
ratio of mannose to glucose being approximately 
2 :  1. 

Information concerning the sequence of the sugar 
residues in the glucomannan may be obtained by 
stepwise degradation and characterization of oligo- 
saccharides of varying degree of polyrnerizatiori. 
This paper is concerned with the partial degrada- 
tion of the glucomannan component of Iles mannan 
by acetolysis and the isolation and characterization 

(1) Paper No. 3459, Scientific Journal Series, Minnesota Agricul- 
tural Experiment Station. This paper will form part of a thesis t o  
be submitted b y  H. C. Srivastava to the University of Minnesota in 
partial fulfillment of the requirements for the degree of Ph.D. 

(2) P. A .  Rebers and F. Smith, THIS JOURNAL, 76, 6097 (1954). 

of three oligosaccharides, namely, 4-o-B-~-gluco- 
pyranosyl-p-D-glucopyranose (cellobiose), 4-0-p-n- 
glucopyranosyl-a-n-mannopyranose and 4-0-p-n- 
mannopyranosyl-a-D-glucopyranose. 

The glucomannan was separated from Iles rnan- 
nan meal by precipitation as a copper complex and 
subsequent decomposition of the latter with dilute 
acid as previously described. Preliminary experi- 
ments were carried out in order to establish the 
conditions under which acetolysis produced the 
largest amounts of oligosaccharides. The maximum 
yield of the oligosaccharide acetates was obtained 
when the acetolysis3 was conducted initially a t  0" 
and after 24 hours completed by heating. The na- 
ture and relative amounts of the products formed by 
acetolysis was determined by deacetylation of the 
mixture of acetates followed by qualitative paper 
chromatography. Acetolysis was found to give 
several oligosaccharides as  well as n-glucose and 
D-mannose. The mixture of mono- and oligosac- 
(3) Cf.. K. S. Barclay, E J. Bourne, M .  Stacey and M .  Webb, 

1. Chcm. Soc,  1501 (1954). 


