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INTRODUCTION.

In the early days of organic chemistry the carbo¬

hydrates offered great difficulties to all investiga¬

tors and there was little advance in their study until

Emil Fischer prepared the phenylhydrazones and the

phenylosazones. These compounds have been of immense

value in the identification and investigation of sugars

and their derivatives. In an extremely short time he

carried to its conclusion a vast amount of research on

these compounds and established them as a standard of

reference for all future investigations on sugars.

The formation of osazones was believed by Fischer

to take place in the following manner. When one mole¬

cule of phenylehydrazine reacts with one molecule of an

aldose or ketose, the first product is a normal hydra-

zone ;

CHgOH. (CH0H)4.CH0 ♦ Ph.NH.NHg = CHgOH. (CH0H)4.CH:N.NHPh
Glucose Glucose phenylhydrazone

On warming with excess of phenylhydrazine, however, the

hydrazone first formed is oxidised in such a way that

the CH.OH group adjacent to the original aldehydic or

ketonic/
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ke tonic group ia converted into a C:0 group, the

phenylhydrazine removing two atoms of hydrogen from

the sugar.

CHpOH.(CHOH)*. CHOH. CH :N. NHPh ♦ Ph. NH. NHo-^CHoOH. (CHOH)*.
C:0.CH:N.NHPh + PhNH2 + NH3

The C:.0 group then combines with another molecule of

phenylhydrazine to give a di-hydrazone or osazone.

CHsN.NHPh

I
C:N.NHPh
I
CHOH

I
CHOH
I
CHOH
I
OHgOH

Glucosazone.

Fischer's view that osazones were straight chain

compounds was not disputed until recent yearB when the

observations of several workers (1) that osazones in

solution in alcohol or pyridine exhibit mutarotation,

indicated the possibility that some type of ring struc¬

ture might exist in these compounds unless it was the

case that the rotational changes were due to decomposi¬

tion/
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decomposition.

Some progress toward the solution of the problem

of the structure of osazones was forthcoming from the

study of the methylatlon products of glucosazone.

Percival and Percival (2) found that on treatment with

dimethyl sulphate and alkali, glucosazone gave a new

crystalline monomethyl glucosazone which did not agree

in physical properties with any of the known monomethyl

glucosazones. It was a true osazone since treatment

with p-nitrobenzaldehyde gave an osone, from which the

original osazone could be regenerated in five minutes

at room temperature by treatment with phenylhydrazine

acetate. These authors have presented evidence that

this new compound was 5-iaethyl glucosazone.

Removal of the phenylhydrazine residues by means of

p-nitro-benzaldehyde yielded a mononethyl glucosone.

By reduction of the latter with zinc dust and acetic

acid the corresponding ketose wob obtained as a syrup

of negative rotation. Its proi>erties agreed with

those of a monomethyl fructose and its negative rota¬

tion indicated its relationship to fructopyranoae.

The course of glycoside formation in the cold was

followed/
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followed as described by Levene, Raymond, and Dillon

(3). The Hagedorn-Jensen ferrlcyanide method,

modified by Hanes (4), was used for the ketose
and

estimation's comparison of the results with those given

by fructose under parallel conditions showed that,where

as the sugar under review gave 62% of a pyranoside in

24 hours, fructose was exclusively transformed into a

furanoside. A small constant amount of furanoside

was formed but this was ascribed to the presence of a

5-methyl aldose produced by a Lobry-de-Bruyn transfor¬

mation during the removal of zimc with barium hydroxide

These observations indicated that the mono-iaethyl fruc¬

tose was capable only of pyranose formation, and the

investigators accordingly transformed the sugar into

a pyranoaide by heating with methyl-alcoholic hydrogen

chloride and methylation, followed by distillation and

hydrolysis, yielding crystalline 1 ;3:4;5-tetramethyl

fructopyranose thus proving that it was a genuine der¬

ivative of fructopyranose. By methylating glucosazone

I under more vigorous conditions they obtained a tri-

methyl/



methyl osazone. The trimethyl osone obtained from

the derivative yielded a trimethyl fructose on reduc¬

tion. Since further methylation resulted in the

formation of crystalline 1:3:4;5-tetramethyl fructose

it was concluded that the osazone was substituted by

methoxyl in C^, C4 and Og. It appeared then that a
ring existed in glucosazone, and the Edinburgh workers,

from the evidence that glucosazone must contain a

pyranose ring, put forward the view that it had the

annexed structure since the other feasible possibility

for a mono-cyclic structure, tentatively suggested by

Haworth (1), contains a 1:5 ring which would give rise

to 3:4:6-trimethyl fructofuranose and could not undergo

substitution at 0fi.
CH:N.NHPh
I
CiN.NHPh

HOC.H
I

o H.C.OH
I

H. jJ.OH
ch2

In a later paper (5) peroival, while studying the di-

anhydro-hexosazone obtained by the de-acetylation of

the tetra-acetates of glucosazone, galactosazone, and

gulosazone/
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gulosazone, described the preparation of the p-toluene

sulphonate of this compound and its treatment with

sodium iodide. No replacement of the p-toluene sul¬

phonyl residue by iodine could be detected even on

prolonged treatment, and this fact led to the conclus¬

ion that no primary alcohol group was present. Many

workers have employed this replacement as a test for

primary alcohol residues | Oldham and Rutherford (6);
Bell (7); Bell and Synge (S)J and since there was no
reason to expect anomalous behaviour in this case the

-CHgOH group was concluded to be absent. This dianhy
drohexosazone is considered in the following section

of the thesis, but it may be mentioned here that it

contains only one hydroxyl group and that there ia no

reason to suppose that the oxide ring which must be

present has changed from the position it occupied in

the original osazone during the mild acetylation and

deacetylation processes employed.

Further support for the absence of a free primary

alcohol residue was received by the observation of

Diels, Gluss, Btephan, and Kdnig (9) that neither

glucosazone/
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glucosazone nor dahydroglucosazone could be made to

react with triphenylchloromethane.

In 1935 L. L. Kngel (10) brought forward evidence

in support of the original acyclic formula of Fischer.

He carried out methylation experiments on glucosazone

but found it impossible to obtain homogeneous products.

Methylation in dioxan with dimethyl sulphate and alkali

yielded syrupy products with methoxyl contents ranging

from 16.3 to 22.6$ and crystalline mixtures with metho¬

xyl contents ranging from 14.1-20.7%. Basic products

comprising N-methylated osazones and methylphenyl-

hydrazlne, were always formed. He found too that

methylation of partially methylated material with

methyl iodide and silver oxide led to a slight Increase

in methoxyl content, but that considerable decomposi¬

tion occurred. The methylation of partially acety-

lated glucosazone was equally unsuccessful, and he

rejected hi3 methylation experiments as inconclusive.

It is noteworthy, however, that the highest methoxyl

content he obtained (OMe* 20.7%) approaches the value

for the trimethyl derivative and this is in agreement

with the results obtained by Percival and Perclval (2).

Having/
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Having rejected his methylatlon experiments,

Engel turned his attention to the study of the absorp¬

tion spectra of the osazones. He found that the

absorption spectra of all the sugar osazones were sub¬

stantially coincident and he suggested that the group¬

ing responsible for the specific absorption of the

sugar osazones might be represented as I, in which R

may be hydrogen, alkyl or acyl.

CH:N.NHPh
I
GiN.NHPh

<jj. H.O.R
I

It was pointed out by percival (11), however, that

the conclusion drawn by Engel that his absorption spec¬

tra measurements disprove a cyclic structure for gluco-

sazone must be accepted with reserve, for the effect on

the absorption of the group GH:H.NHPh may not differ

-O-CNH.NHPh
I

greatly from that of CN:N.NHPh owing to the presence

CsN.NH.CH

of the aromatic nuclei.

Engel/
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Engel, and Wolfrom, Konigsbepg and Soltzberg (12) hare

described a tetra-acetyl glucosephenylosazone and the

latter authors a tetra-acetyl galactosephenylosazone.

Wolfrom and his co-workers claim that, by using the

method of Freudenberg and Harder (13) for the estima¬

tion of the total number of acetyl groups, and the

method of Kunz and Hudson (14) for the determination

of O-acetyl residues, they can distinguish between

O-acetyl and N-acetyl groups. This method applied

to the osazone acetates indicated that all the acetyl

groups were bound through oxygen in agreement with the

following acyclic structure CHsN.NPh

CiN.NPh

(CHOAc)g
CHgOAc

■While in agreement on the experimental results of

Wolfrom and his co-workers, Percival and Percival (15)
have shown that the speed of deacetylation varies with

the temperature at which the estimation is carried out*

They showed that while at -5° G. all of the acetyl

groups are removed, at -15° to -18° C. results were

obtained/



10-

obtained corresponding to the removal of only three

acetyl residues. These authors pointed out also that

it Ms not sufficient to compare o-acetylated compounds

with such derivatives as acetanilide and methylaceta-

nilide since the compounds under consideration if

cyclic, would be acetylated hydrazides. Accordingly

the ease of deaeetylation of o^-acetylphenylhydrazine,

(3-acetylphenylhydrazine, ^ -diacetylphenylhydrazlne,
and benzaldehyde - ^-acetylphenylhydrazone was studied

and it was found that these compounds are hydrolysed

to a varying extent and all are hydrolysed more easily

than N-acetylated amines. y^-acetylphenyLhsrdrazlne re¬
quired only two hours at room temperature under the

prescribed conditions to lose 50;* of its acetyl

residues, and diacetylphenylhydrazine lost almost the

same proportion in 10 minutes, although benzaldehyde—

ot-acetylphenylhydrazone only lost lr6/o and oC-acetyl-

phenylhydrazine 7/ in two hours. It was therefore

glear that a sharp differentiation between -WH.NAc and

0-Ac was difficult by the method proposed and that the
question/
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question of the structure of the osazone acetates

could not be regarded as settled.

The purpose of this section of the work was to

study the aethylation of galactosephenylosazone with

a view to determining the structure of this compound

to see if the different stereochemical arrangement

of the hydroxy1 groups in the galactose series had

an influence on the position and form of the oxide

ring, if present.
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D^SOUSSM.

Galactosazone was methylated by one treatment

with methyl sulphate and sodium hydroxide* The pro¬

ducts obtained differed considerably from those

obtained on methylating glucosazone* A, a yellow amor¬

phous monoruethyl galactosazone was isolated which

despite repeated attempts could not be crystallised

and which appeared to be a mixture sup* 78° (Found:

OMe, 8.1%; Calc. for: ci9H24°4N4 J 0Me 8-3%)-
This made up ca. 90% of the product. The physical

properties of this compound did not agree with those

of any of the known monomethyl galactosazones

Galactosazone M*p. M. Form Heferenoe

!

')

3-methyl

4-methyl

6-methyl

A

176-179

150°

200-201

78°

no Yalue
quoted

no value
quoted

♦144 :no
mutarotar
tion

+36.5°-
♦16.6° 13
alcohol

araorphout

crystal¬
line

crystal¬
line

amorphous
i

Robertson <S
Lamb (16)
F.Smith (17

Munro & Pe*
cival (18]
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B, a small amount of a dark tar (4$) which was dis¬

carded, and C, pale yellow needles (5$): (Found: OMe,

21.51 NMe 6.7$; Calc. for C22H3004N4 : OMe, 82.5;
NMe, 7.0%).

In all subsequent methylations only minute quanti¬

ties of the product C could be obtained despite all

attempts to repeat the same conditions and the products

consisted of A (50$) and a red syrup D (50$); (Found:

OMe, 12-14$).

The yellow amorphous powder A was a true osazone

since treatment with p-nitrobenzaldehyde gave an osone,

from which the original osazone was regenerated in

five minutes at room temperature with phenylhydrazine

acetate.

Treatment with p-nitrobenzaldehyde in an inert

atmosphere was used to prepare the monomethyl galacto-

sone, this method having given a better yield of

galactosone from galactoaaaone than by the use of

hydrochloric acid (19), or by other modifications of

the same treatment. The osone was reduced by zinc and

acetic acid to give a monomethyl ketose (12$) as a
18° o

yellow syrup of low rotation ( [oC]^ » +4.5 ). The
course/
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course of glycoside formation in the cold was followed

but the results were very indefinite as might be ex¬

pected since, if the original monomethyl osazone were

a mixture, a mixture of monomethyl ketoses would be

obtained. It appeared that, owing to the different

stereochemical arrangement of the hydroxyl groups in

the galactosazone molecule, several groups were

equally vulnerable to attack by dimethyl sulphate and

sodium hydroxide and in consequence homogeneous pro¬

ducts could not be obtained.

The red syrup D was converted to a ketose by way

of the osone as before. The product (6$) had the

same rotation as the monomethyl ketose prepared from

the monomethyl gnlactosazone and appeared to be identi-

cal with this. This fact ir conjunction with the

poor yield obtained indicated that the red syrup was

also a mixture since its methoxyl content was that of
■

a dimethyl-hexo3azone, while the ketose obtained was a

monomethyl ketose.
i

The red syrup was methylated four times with

methyl iodide and silver oxide to give a syr-up, the

methoxyl content of which could not be increased and

whlcV
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which gave the analytical figures required for tri-

methyl galactosazone (Found: OMe 21*5, NMe 6.4$:

Gale, for 028H3004N4 : OMe, 22.5} NMe, 7.0%).
Evidently, therefore, galactosazone contained an

oxide ring assuming that one position was not made un¬

available for methylation by steric effects. The

position and type of oxide ring present could not be

definitely stated as no pure crystalline homogeneous

product was isolated from the methylation experiments

with the exception of the needles of trimethyl galactose-

methylphenylphenylosaaone, the yield of which was not

sufficient to permit the conversion to the ketose.

An attempt to prepare the osone was made but the

addition of phenylhydrazine acetate did not regenerate

the original osazone. Instead a considerable amount

of tarry matter and a small amount of a yellowish-brown

powder (m.p. 92°) was formed.

With a view to determining whether glucosazone

and galactosazone contained a free primary alcohol

residue attempts were made to prepare the triphenyl-

methyl compounds of these osazones. Triphenyl-

chloromethane was heated on a water bath with the

osazone/
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osazone In dry pyridine and in each case the original

osazone was recovered unchanged from the mixture.

The fact that triphenylchloromethane cannot be made

to react with glucosazone was considered as proof of

the absence of a free primary alcohol residue by

Diels, Cluss, Stephen and K&nig (9) and this view

supported the formula put forward by Percival and

Percival (2) for glucosazone. Prom these experiments

it appeared that galactosazone also had no primary

alcohol residue and that position 6 was concerned in

ring formation which would indicate that galactosazone

possessed a pyranoee ring structure similar to gluco¬

sazone but conclusive evidence on the position of the

oxide ring cannot be put forward from these experiments

although a 2 : 6 ring appears to be the most likely

structure in view of the triphenylchloromethane

experiments.
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BXPERIMENTAL.

Typical Methylation of Galactoaephenylosazone.

Methyl sulphate (60 c. c.) and 30$ sodium hydroxide

(140 c.c.) were added to galactosazone (20 g.) dissolved

in acetone (50 c. c.) and alcohol (125 c.c.) during

2 hours with constant stirring at 50°. The mixture

was then maintained at 70° for 15 minutes, diluted

with hot water (500 c.c.), neutralised with glacial

acetic acid, and kept overnight. The yellow precipi¬

tate and brown tarry matter (21.5 g.) were dissolved

in boiling chloroform, unchanged galactosazone (1.5 g.

crystallised from the cold solution, and a yellow solid
was

A (18 g.; Found: OMe, 7.4$)aobtained by precipita¬

tion with a large quantity of light petroleum (b.p.

60-80°) along with a dark tar B (1 g.) which was dis¬

carded. From the filtrate a crop of pale yellow

needles 0 (0.4 g. ) was obtained (Found: OMe, 21.
of A

Repeated reprecipitationsAwith light petroleum (b.p.
o

60-80 ) gave a product (OMe, 8.1$) which despite

repeated attempts could not be crystallised m.p. 78°
in0 °

[oCJ , + 27 in chloroform (10 mins. after dissolu¬
tion, c, 0.25), +11.6° (72 hours, constant value), +

36. 5°/
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36.5° in alcohol (10 mina. after dissolution, c, 0.3),
+ 16.5° (48 hours, constant value) .

Found: G, 61.3; H, 6.5 ; OMe, 8.1; N, 13$

Calc. for C19H2404W4 C, 61.3; H, 6.45; OMe, 8.3; N, 15$
A further small quantity of needles (0.2 g. ) was ob-

o

tained from the filtrates m. p. 160°£$J" , ♦ 86.5° in
o

chloroform (c, 0.2), 4- 32.4 (48 hours, constant
o o

value), + 93.5 in alcohol (c, 0.2), 4-31 (48 hours,

constant value).

Found; C, 63.5; H, 7.05; N, 13.8; OMe,

21.5; NMe, 6.7$

Calc. for CsgH3004N4 C, 63.7; H, 7.3 ; N, 13.5; OMe,
22.5; NMe, 7.0$

Subsequent methylations yielded only minute quan¬

tities of these needles, the products consisting of

the yellow solid A (OMe 8.1$) insoluble in light

petroleum (b.p. 60-80°), and a red syrup D (OMe 12-14$)

which was obtained by evaporating the solution. Ihe

syrup was approximately 50$ of the yield from the

methylations. Attempts were made to obtain the

needles by remethylating the monomethyl galactosazone

with/
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with methyl sulphate and alkali without success. The

syrup was also remethylated but, although the methoxyl

content reached 21.5$, no crystals could be obtained.

Conversion of Qalactosazone into Galactosone.

1. Galactosezone (1 g.) was dissolved in concen¬

trated hydrochloric acid (10 g.) and the solution

allowed to stand for 1 hour. The mixture was then

filtered through glass wool and the filtrate diluted

with water (100 c.c.), neutralised with lead carbonate^
and filtered. Saturated barium hydroxide solution was

then added and the lead compound of galactosone iso¬

lated. This was dissolved in acetic acid and the

osazone regenerated by treatment with phenylhydrazine

(0.5 c.c.) and acetic acid (1 c.c.). A yellow pre¬

cipitate of galactosazone formed after 5 minutes at

room temperature (yield 7$).
2. Galactosazone (1 g.) in acetone (20 c.c.) was

heated in a sealed tube with benzoic acid (1 g.) and

p-nitrobenzaldehyde (5 g.) for 90 minutes at 100°. The

tube, after cooling, was opened, and the contents dil¬

uted with water (150 c.c.), and filtered. Tiie fil¬

trate was washed 3 times with ether and the aqueous
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extract evaporated to 10 c.c. at 35°/20 mm.. Phenyl-

hydrazine (0.5 c. c. ) and acetic acid (1 c. c. ) were

added and a precipitate of the osazone formed in 6

minutes at room temperature (10$).

3. Oalactosazone (1 g.) in alcohol (100 c. c. ) was

stirred with benzoic acid (1 g.) and p-nitrobenzalde-

hyde (5 g.) at 90-100° until all the solid had dissolved.

Water (150 c.c.) was added and the heating continued

for 1 hour, alcohol (50 c. c.) being added after 30 min¬

utes to replace loss by evaporation. The solution was

cooled and filtered to give residue B, the filtrate

washed 3 times with ether, and the aqueous extract

evaporated to 10 c.c. at 35°/20 mm. The solution

was strongly reducing. Addition of phenylhydrazine

(0.5 c. c. ) and acetic acid (1 c. c. ) gave a precipitate

of the osazone (0.22 g.) in 5 minutes at room temper¬

ature (yield 22%).

4. Method (3) above was repeated with the addition

that the reaction wa3 carried out in an inert atmos-

phere. The residue, B, was also reheated with p-nitro-

benzaldehyde (3 g. ) and benzoic acid (1 g. ) from which

r
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a further quantity of oaone was obtained and the con¬

version was complete to the extent of 30$.

Conversion of Monomethyl Galactosezone
into Monome thyl Galactoaone.

By method (4) above a yellow syrup was obtained

which reduced Pehling's solution and on treatment with

phenylhydrazine acetate gave a yellow solid m.p. 78°
(Pound: OMe, 7.8$). Yield, 15$.

Reduction of Monomethyl Galactosone to
Monoiaethyl Ketose.

Monomethyl galaatosazone (5 g.) was converted into

monomethyl galactosone in the above manner. After

washing with ether, in order to avoid decomposition,

zinc dust (1 g.) and glacial acetic acid (1 c.c.) were

added and the solution was evaporated to 100 c.c.;

This was heated with zinc dust (20 g.) and a few drops

of platinic chloride solution on a boiling water-bath

with vigorous stirring during the addition of glacial

acetic acid (8 c.c.). Saturated barium hydroxide

solution was added to the cooled filtered solution

until all the zinc was precipitated as zinc hydroxide;

the filtrate gave no precipitate with ammonium sul¬

phide/



-22-

sulphide. Carbon dioxide was then passed into the

solution to remove barium, the solution also being

heated to decompose bicarbonate formed. After fil¬

tration the solution was evaporated to dryness at 40°/
20 mm.

The resulting solid was extracted three times with

absolute alcohol and the extracts evaporated to dry¬

ness leaving a yellow syrup (0.7 g.) along with a

small amount of barium acetate. This could not be

completely removed but solution in a small volume of

water and precipitation in a large volume of absolute

alcohol removed a large part of the inorganic material.

The liquid was filtered and evaporated at 40 /20 mm.

The syrup reduced Pehling's solution and gave positive

results to both the Seliwanoff and Bredereck reactions

for ketose. [cA]p18°* ♦ 4.66° (c, 1.0) in water (Pound:
OMe, 14%. Calc. for OMe, 16$).

glycoside Formation with Monomethyl Tagatose
at 20d.

The method employed for examining the rate of

glycoside formation at room temperature was essentially

that described by Levene, Raymond, and Dillon ( 3 ).

V
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A reducing sugar, when treated with methyl-alcoholic

hydrogen chloride, is converted into the glycoside.

If positions 4 and 5 are unsubstituted the less stable

furanoside is first formed and this is slowly trans¬

formed to the more stable pyranoside. The furanosides

can be hydrolysed to the reducing sugar by a dilute

mineral acid, which does not affect the more 3table

pyranosides in the short period of hydrolysis, and

this gives a means of determining the amount of furano¬

side or pyranoside to which any reducing sugar gives

rise on glycoside formation. The free reducing sugar

may be estimated by the Hagedom-Jensen ferricyanide

method, modified by Hanes ( 4 )•

Prom a 0.5% methyl-alcoholic hydrogen chloride

solution containing approximately 3 mg. of the mono-

methyl tagatose per c. c. two samples of 1 c. c. were

withdrawn at intervals.

One sample was treated with a 20% excess of 0.4

N-sodium carbonate solution, the volume made up to 5

c. c. , 5 c. c. of the standard potassium ferricyanide-

eodium carbonate mixture (8.25 g. potassium ferricyan-

ide; 10.6 g. sodium carbonate/litre) added, and the

solution/
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solution heated at 100° for 15 minutes* After cool¬

ing for 3 minutes, 5 c.c. of a solution (potassium

Iodide 12.5 g. , zinc sulphate, 25.0 g. , and sodium

chloride, 125.0 g./litre) were added, followed by 3

c. c. of If', acetic acid, and the liberated iodine

titrated with 0.015 N-sodium thiosulphate. The differ¬

ence between this titre and a blank carried out under

the same conditions, gave the figure for the reducing

value.

To the second sample 0.4 N-hydrochloric acid and

water were added so that the solution was 0.1N with

respect to hydrochloric acid and the solution was

heated at 100° for 10 minutes. 3odium carbonate

(20% excess) was then added as before, the amounts

being adjusted to bring the final volume to 5 c.c.

The reducing power was then determined as above.

A correction of 10% had to be made on the reducing

values obtained after hydrolysis of the monomethyl

methyltagatopyranoside under these conditions, this

being determined in a separate experiment.



Thiosuli
phatec.c.

%FreeSugar

Corr.%

%

%

%

before

after

before

after

after

Free

Time

hydrolysis
hydrolysis
hydrolysis
hydrolysis
hydrolysis
Sugar

Furanoside
Pyranoside

0

0.58

0.78

100

100

100

100

-

-

40mins

0.48

0.78

82.8

100

100

82.8

17.2

-

80M

0.48

0.78

82.8

100

100

82.8

17.2

-

8hrs.

0.43

0.76

74.1

98.9

98.7

74.1

24.6

1.3

4H

0.43

0.76

74.1

98.9

98.7

74.1

24.6

1.3

24H

0.40

0.73

68.9

94.8

94.2

68.9

25.3

5.8

Attheendof24hoursthesolutionstillreducedFehling'ssolution.
i

CO
cn
I
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Converaion of Red Syrup D to Oaone.

The red Byrup D (X g. ; OMe, 18-14$) waa converted

Into the osone by method (4) above. The solution of

the oaone waa strongly reducing, but on addition of

phenylhydrazlne (0.5 c. c.) and acetic acid (1 c. o.)

only a dark tar warn obtained and this could not be

purified.

It was later proved that the syrup D was methylated

on a nitrogen atom in addition to the methyl groups on

the oxygen atoms (Foundj NMe, 6.4; Oalc. for C2iH2804

N4: NMe, 7.8).

Reduction of Qaone from D to Ketose.

D, (10 g.), was converted to the osone as above

and the osone reduced as previously deecribed. After

evaporating the alcohol extracts a yellow syrup (0.8 g.)
was obtained joCj^® , +5,0° (c, 1.0) in water. (Found
OMe, 13.2$; Gale, for G7H140g! OMe, 16$). It appears
that D is a mixture of methylated osacones and that on

degradation only the monoaethyl ketoses are obtained.

The poor yield appears to support this view.

Complete Methylation of Red Syrup.

Syrup/
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Syrup I), (1 g.) waa methylated by four treatments

with methyl iodide (25 c. c.) and silver oxide (10 g.).

The syrup waa dissolved in methyl iodide and refluxed
o

on a water bath at 40 , the silver oxide being added
... I

in four portions at 30 minute intervals. The mixture

was then heated under reflux for 6 hours. On cooling,

the liquid was decanted and the silver residues ex¬

tracted six times with boiling acetone, each extract

being added to the filtrate. The acetone and methyl

iodide were then distilled off and the process repeated

with fre3h quantities of methyl iodide and silver oxide.
;

A dark brownish-red syrup (1.1 g.) was obtained.

(Found: OMe, 21.5; MMe, 6.2%; Gale, for G2gH3004N4:
OMe, 22.5; NMe, 7.0%) [oC]*8°, +121° (c • 0.2) in alco¬

hol (10 mins. after dissolution), ♦ 65.5° (24 hours,

constant value).

The methoxyl content of this syrup could not be

increased on further methylation. It failed to

crystallise, however, on nucleation with the crystal¬

line material of similar composition.

Attempted Preparation of an 0sons from
Trime thyl" Qalactosemethylphenylphenyl'o sa zone.

The crystalline material (0.6 g.) was converted

as/
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as in (4) above to the osone. The concentrated solu-
'

tion reduced Fehling's solution but on treatment with
!

phenylhydrazlne (0.1 o. c.) and acetic acid (0.8 c.o.)
. •

the original osazone could not be regenerated. Tarry

matter and a small amount of a dark brown solid was ob¬

tained (m.p. 93°).

Attempted Preparation of a Trlnhenyl-
methy1glucosazone.

Dry glucosazone (10 g.) and trlphenyl«chloro-

methane (7.8 g. ) were dissolved in dry pyridine (80

C.c.) and warned on a water bath for 2 hours (care

being taken to exclude water).

On cooling the solution was poured,in a thin stream

with vigorous stirring,into water containing pieces of

ice. An oil was formed which on continual washing with

water solidified to a yellow solid. The solid was

found to be mixture, one component of which when crys¬

tallised from light petroleum (b.p. 60-80°) was identi¬

fied as triphenylecarbinol m.p. 162°; the other com¬

ponent was recrystallisea from aqueous alcohol and

found to be glucosazone m.p. 204°. Mixed melting

point with glucosazone showed no depression.

Attempted/
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Attempted Preparation of a TriPhenylnethyl-
galactoaazone.

Dry galactosazone (10 g. ) and triphenylcchloro-

methane (8 g.) were dissolved in dry pyridine (80 o.c.)
and the experiment carried out as above. On pouring

into water a yellow solid (17.6 g.) was obtained.

This was boiled with carbon tetrachloride in which tri-

phenyl«carbinol is soluble, and the yellow compound

Insoluble in this solvent was filtered off, washed,

dried, and recrystallised from hot alcohol-pyridine

followed by the addition of water to give needles m.p.

185°. A mixed melting point determination with an

authentic specimen of galactosazone gave no depression.



—GO—

SUMMARY.

1. Galactosazane has been methylated to glre (a)
a mixture of monomethyl galactosazones, (b) a crystal-

line trimethyl galactosemethylphenylphenylosazone,

(c) a red syrup.

2. A mixture of monomethyl Retoses has been ob¬

tained from (a) and (c).
3. Exhaustive methylatlon has shown that only

three methyl groups can replace hydroxyl residues in

the galactosazone molecule.

4. The absence of a primary alcohol residue on car¬

bon atom 6 has been demonstrated in both glucosazone

and galactosazone.

5. A structure Incorporating a 2:6-oxlde ring has

been tentatively suggested for galactosazone.
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PART II.

The Anhydro-oaazonas of Gellobloae.

Melibloae and Pentjoblose.
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INTRODPGTIOK.

In his classical paper on osazone formation (1)
Erail Fischer describes along with the formation of the

osazones of glucose, galactose, sorbose, maltose and

lactose, the formation of a mono-anhydride of lacto-

sazone by the action of sulphuric acid in alcoholic

solution on lactosazone.

No further investigations on compounds of this

type were reported until Diels and Meyer (2) described

the isolation from glucosazone of a monoanhydrogluco-

sazone Gi8H20°3N4 "they obtained by boiling the
glueosazone with a very dilute solution of sulphuric

acid in methyl alcohol. In the same paper anhydro-

osazones of galactose and maltose were also described

together with the monoanhydro-lactosazone of Fischer.

These authors thought at first that the anhydrogluco-

sazone was the same as an osazone obtained from querci-

tol after oxidation with bromine, and which had been

prepared by Klliani and Schafer (3), because of the

agreement in melting point and solubility. This

would imply that anhydride formation took place between

the -CHgOH residue and the hydrogen atom on to give
a/
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a slx-membered ring structure,

^ /*k
G « N.NHPh

H^Gn^ yC » N.NHPh

On repeating the work of Kilianl and Schafer It was

found that the osazone derived from the quercitol oxi¬

dation product had a melting point 40° higher than

that quoted by the previous authors. It was obvious

therefore that the two compounds were not the same.

In 1912 an anhydro-glucosazone had been prepared

by Fischer and Zach (4) from triacetyl-methylmglucoside

bromohydrin through the anhydro-methyleglucoaide and

the anhydro-glucose. The structure of the compound

was not settled until much later when Ohle, Vargha,

and Srlbach (5) prepared an anhydro-glucose from mon-

acetone-p-toluene-sulphonyl-anhydro-glucose and

showed it to be 3 :^>anhydro-glucose. The melting
point of the corresponding osazone, 180°, agreed with

the melting point of the anhydro-osazone prepared by

Diels and Meyer and it was concluded therefore that

the splitting off of water in the formation of anhydro-

glucosazone from glucosazone took place between the

residues/
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residues on carbon atoms 3 and 6 with tho formation of

a tetrahydrofuran ring I

OH » H.HHPh

» N.NHPh

OH

OH

-L
H.k<
H.koH

GH2 I-
It was also claimed that the monoanhydrogalactoea-

zone was Identical with 3i6 anhydro-galactosazone whleh

had been Isolated by Ohio and Thiol (6) from 3:6-anhydro-

galactose.

Shortly afterwards Percival (7) by doacetylsting

glucosazone tetra-acetate at room temperature obtained

a new derivative which on analysis was shown to be

glucosezone minus two molecules of water O^gH^gOgH^*
This dianhy&ro-hexosazone contained only one hydroxyl
l
group* since it gave rise to a aonomethyl ether and a

mono-acetate. When galac to8a zone tetraacetate was

deacetylated in the same way, a compound of the same

composition was obtained, identical in crystalline form,j
melting point, and specific rotation with the compound

obtained from glucosazone. Mixed melting point deter¬

minations/
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determinations and the fact that the mono-acetates

were identical in all respects confirmed this view*

This dianhydro-hexoaazone was extremely stable and

resisted all attempts to remove the phenylhydrazine

residues by means of benzaldehyde, p-nitrobenzaldehyde

or concentrated hydrochloric acid. It was suggested

that on deacetylating the oeazone tetra-aoetat© II the

elimination of the two molecules of water took place

between the hydroxy groups on 0$ and C4 and the hydro¬
gen atoms of the imino groups attached to and Cg ao
that two five meabered rings were formed. III.

CM • N.NH.Ph C.H » N

-C. tfH. N. Ph
T Ac
0."

I
HGAc

r
O-NH J>N.Ph

C.Hg-KH
■0—m ^N.ph

0 C. HOAc
I
0. HOAc

k5Hg
II

oV
H.GOH

—

III IV

^Formula II incorporates the structure of osazonea put
forward by Percival and Percival (8) as a result of

their aethylatlon experiments on glucosezone, vide p.5 ]
In order to explain the formation of the saiae dianhy-

dride from both glucose and galactose, it would have

been/
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been necessary to assume either a Walden inversion on

C4 on deacetylation and ring formation in one case,
III, or a migration of hydrogen atoms from Cg and C4
so that the pyrazoline ring would be converted into

a pyrazolldine ring system with the production of a

double bond between Cg and C4, IV. The author pointed
out that the latter structure appeared from inspection

of models to be impossible owing to the strained nature

of the ring joining Og and 04. On the other hand, an
examination of the possibilities of ring formation for

derivatives of fructopyranose and tagatopyranose of

the above type revealed that only theat-fructopyranose

derivative, V, and thefS-tagatopyranose derivative, VI,
could yield structures of the type III with any ease,

and the Wulden inversion could take place in the case

of either derivative.

H
\

CHzN.NHPh

NH.NHPh
/

0 - -
- \NH. NHPh
HC

CH:N.N&Ph

VI

While the specific rotations of the acetates of

glucosazone/
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glucosazone and galactosazone appeared to Indicate

that the former was present in theyd-and the latter in
the g^form, it was thought probable, both from the

magnitude of the specific rotations and from the yields

of dlanhydro-hexosazone obtained (30-40$), that the

acetylated osazones were not the pureofc- and (3-fovaa
but were mixtures.

In a later paper (9) Dials, Meyer and Ormen des¬

cribed the formation of the anhydro-phenyl and tolyl-

osazones of d-xylose, 1-arabinose and cellobiose.

They concluded from their results that the dehydration

of osazones under the influence of traces of acid was

a general reaction accompanied by the loss of one mole¬

cule of water, except in the case of maltose which

lost two molecules.

It was pointed out too, that frequently the pro¬

ducts crystallised as hydrates, thus rendering diffi¬

cult the interpretation of the analytical figures, but

that the acetyl compounds had no water of crystallisa¬

tion. Diels, Meyer and Onnen explained that their

previous formulation of anhydro-osazones based on the

similarity of the anhydro-glucosazone and -galactosa-

zons prepared by them with the oeazones of 3:6-anhydro~

glucose/
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glucose arid -galactose could not be maintained, as

they had shown that pentosezones underwent anhydride

formation with equal ease and the formation of a 4-

merabered heterocyclic ring was not probable. On

repeating the work of Ohle, Vargha, and Erlbach (6)

it was found that the formation of 3:6-anhydro-glucosa-

zone was not a normal case of osazone formation and

that slight variations of Ohle's procedure yielded a

compound g^qH20°3N4' differing from the anhydro-gluco-
sazone of Diels and Meyer, and of unexplained constitu¬

tion. Accordingly it was suggested that the molecule

of water was split off between the hydrazone residue

on 0-j_ and the hydroxyl on Oq thus forming a 4-pyrazo-
lone derivative VII which isomer!aed into the pyrazole

structure VIII.

3H—C.NH.NHPh

It was considered that support for this view was shown

by the fact that with hydroxylaiaine hydrochloride in

alcoholic solution the anhydro-osazone VIII gave

NPh—0(CHOH)s. CHgOH
VIIIVII

5/
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5-keto-4-phenylhydrazone-l-phenyl-4 : 5,-dihydropyrazole

IX# the constitution of which was known (10) although

the mechanism of the reaction was not clear.

Although Dials# Meyer and Onnen (9) claim that

both osazones and anhydro-osazones undergo this reac¬

tion no experiments are described on anhydro-osazones

but only on glucosazone and galactosazone. It is

assumed that the faintly acid nature of the reagent

causes anhydride formation followed by degradative

oxidation. Diels and his co-workers state that their

proposed mechanism of anhydride formation is also

supported by the fact that H-alkylated osazones did not

split off water, and explained why osones could not

be prepared from the anhydro-oaazones by benzaldehyde

or o-nitrobenzaldehyde. ihirther evidence was found

in the observation that the monoanhydro-osazones of 1-

arabinose and d-xylose are optical antipodes thus

indicating the disappearance of symmetry on Cg.

CH 0 * N.NHPh

NPh 0:0 IX

K.C/
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H.Q

i
N.NHPh

N.NHPh

HO.i.H
ho.Lh

I
GHgOH

1-arablnosazone
4-

V = jJH
Ph.N C. NH.NHPh
/

H. C = N.NHPh

0 » N.NHPh

HO.l.H
1.1.H.C.OH

1h8oh
d-xylosazorie

N = CH

Ph. N

V
l.NH. NHPh

HO. G. H

GHgOH

H.l.OH
I
GHgOH

The structure of the dianhydro-hexosazone obtained

by the deacetylation of glucosazone and galactosazone

obtained further confirmation when Percival (11)

showed that d-gulosazone tetra-acetate yielded the same

dianhydro-hexoBazone on deacetylation. In the pre¬

vious paper (7) it had been pointed out that, since

glucosazone and glactosazone gave rise to the same

dianhydro-hexosazone, a Walden inversion must have

taken place on C4 in one case. Prom the fact that
d-gulosazone also yielded the same dianhydro-hexosazone

it was deduced that inversion could take place on

either 03 or C4» or on both, in order to arrive at the
most/
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moet stable arrangement of the three ringB and It was

clear that the hydroxyl groups on C3 and 04 must hare
been those concerned In anhydride formation. Further¬

more, as already stated (p. 6 ) the aono-p-toluene

sulphonate did not undergo replacement of the tosyl

groups by iodine on treatment with sodium iodide in

acetone indicating the absence of a primary alcohol

group.

CH:N.NHPh CH:N.NHPh CH:H.NHPh QH - N.

—C.NH.NHPh

HOCH

OH.COH

—C.NH.NHPh
I

HQO.H

H.GOH

-iEL
d-Glucoaa-

zone

xxj.
O HCXCH

I
H. COH

—Abl

CH:H.NHPh

-J.NH. NHPh
H.CjOH

OHO. (jS.H
H. COH

CH„

d-Galactosa- d-Qulosazone d-dianhydro-
zone hexosazone

Further investigations on the production of an-

hydro-osazones by deacetylation of the osazone ace¬

tates were carried out by Percival and Percival (IS).

It was shown that tetra-acetyl fructose methylphenylo-

sazone yielded no anhydride on deacetylation as expec¬

ted since no ^C-hydrogen atoms are available. They

described, too, the formation of a monoanhydro-lactosa-j
zone/
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lactosazone and two isomeric monoanhydro-malto sazonea.

These yielded penta-acetates and the authors concluded

that a pyranose ring structure was present in raono-

anhydro-lactosazone which could be formulated as either

X or XI.

It may be added that the properties of this compound

were Identical with those of a specimen isolated by

Diel*s method. Diels, Meyer and Onnen (9) claim

however that it yields a hexa-acetatej they also say

that monoanhydro-galactosezone and-glucosazone yield

tri-acetates (although they give di-benzoates).

Percival and Percival (18), however, secured di-ace-

tates by treating the monoanhydro-osazones of Diels

with acetic anhydride and pyridine at room temperature

indicating that these substances possess a cyclic

structure. The tri-acetates of Diels were obtained

0

CHgOH
XIX

by/
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toy a rigorous acetylation process and it may toe

possible that acetylation of one of the nitrogen atoms
taken

of the hydrazone residue had ""place. The two mono-

anhydro-maltosazones could not be interoonverted in

any way and it was concluded that they were structur¬

ally different. Both yielded a penta-acetate tout the

two acetates had very dissimilar properties. The ex¬

planation put forward was that the two anhydro-malto-

sazones were the isomeric ring forias corresponding to

X and XI suggested for the anhydride of lactosazone.

Attempts were made to prepare the anhydrides of

d-xylosazone, 1-arabinosazone and 1-rhamnosazone tout

these could not be prepared by the deacetylation method

although Diels, Meyer, and Onnen (9) found it possible

to prepare mono-anhydrides of xylosazone and arabinosa-

zone by their method. An interesting point is that,

although by the deacetylation method glucoeazone yielded

a dianhydro-hexosazone and lactosazone and maltosazone

monoanhydrides, yet Diels and Meyer obtained a mono-

anhydro-glucosazone and a dianhydro-maltosazone.

Ihe purpose of this section of the work was to ex¬

tend the investigations on the production of anhydro-

osazones toy the deacetylation of osazone acetates, to

other disaccharides.
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DISCUSSJOy.

Investigations on the production of anhydro-

osazones hare already been carried out* as described

previously, by Diels and Meyer (2), Diels, Meyer, and

Onnen (9), who prepared these compounds by the action

of dilute sulphuric acid in alcoholic solution on the

osazones, and by Percival (7) (11), and Percival and

Percival (12) who obtained these compounds by deaoety-

lation of the osazone acetates. It has been noted

(p. 45 ) that the former authors obtained a monoanhydro-

glucosazone and a dianhydro-maltosazone, while by the

deacetylation method the latter workers obtained a

dianhydro-glucosazone and monoanhydrides of lactosazone

and maltosazone. It appeared to be of interest, there-*

fore, that the formation of anhydro-osazones of other

disaccharldes should be studied with a view to deter-

mining the structure of these compounds and comparing

the results with those of Diels and his co-workers.

Celloblosephenylosazone was the first compound to

be studied. Gellobiose octa-acetate, prepared by the

simultaneous hydrolysis and acetylatlon of cellulose,

was deacetylated after the method of Zemplen (14) and

the/
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1

the osazone formed by heating the aqueous extract with

phenylhydrazine hydrochloride and crystalline sodium

acetate for 1? hours, m.p. 814°. cellobiosephenyl-

osazone was then acetylated by means of acetic an¬

hydride and pyridine to give a yellow crystalline

solid (m.p. 92° [oC]*8 , -37° in chloroform) in almost

quantitative yield the analytical figures of which

showed it to be a hepta-acetate. Deacetylation of

this hepta-acetate with alkali yielded long light-

yellow needles (m.p. 218°, [oCj^-8 , -148° in methyl
alcohol), the yield being 60% of the theoretical.

Ultimate analysis revealed that the formula must be

represented by C24H32°9N4 aince *•"*» was no* Identi¬
cal with cellobiosazone it appeared to be a hydrated

anhydride. The corresponding acetyl derivative was

prepared as above and obtained as fine, pale yellow

needles (100% yield, m.p. 192°, [oC}*8 , -163° in
o

1 : 1-pyridine-alcohol, -142 in acetone). The

analytical figures showed that it appeared to be a

penta-acetyl monoanhydro-cellobiosazone since the

figures were not in agreement with those required by

a dianhydro-cellobiosazone tetra- or penta-acetate,

or by monoanhydro-cellobiosazone hexa-acetate. It

appeared/
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appeared, therefore, that a ring structure existed In

the monoanhydro-cellobiosazone and it can accordingly

he formulated as either I or II assuming the ring to

he pyranose.

-CH
I
CH.OH
I
CH.OH

(IH.OH
I

1CHg.OH
I.

CHgOH CHgOH

II.

CH:N.NHPh

1

The position of the oxide ring in the glucosazone

molecule/
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molecule has already been shown to be between carbon

atoms 2 and 6 by Percival and Percival (8) and since

there is no reason to believe that the position of the

ring may have changed in the celloblosazone molecule

it can be said that I. is the more likely structure.

An anhydro-cellobiosazone was reported by Dlels,

Meyer and Onnen (loc. cit.) from the action of dilute

sulphuric acid in alcoholic solution on cellobiosazone.

This work was repeated, and, although a certain amount

of charring took place in the solution, a pale yellow

crystalline compound (30$) was obtained. Melting

point determinations (m.p. 218°), and rotations

( [oC]018 , -143° in 1:1 pyridine-alcohol) appeared to
indicate the identity of the compound with the mono-

anhydro-cellobiosazone prepared by the deacetylatlon

of cellobiosazone hepta-aestate. A mixed melting

point with a specimen of monoanhydro-cellobiosazone

showed no depression. Dials and his co-workers state

that their compound sinters at 225°, finally melting

at 245° but despite repeated recrystallisations the
o

melting point could not be raised above 218 .

Further proof of the identity of the two anhydro-

osazones/
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osazones was obtained by the acetylation of Dlel's

anhydro-cellobiosazone to give pale yellow needles

(sup. 192°) which gave no depression when mixed with

a sample of monoanhydro-cellobiosazone acetate pre¬

pared by the deacetylation method.

It appears, therefore, that the monoanhydro-

cellobiosazone of Diels is the same as the anhydride

prepared by the deacetylation method, viz, that it

possesses an oxide ring. Dlels, Meyer, and Onnen

report that this compound gives a hexa-acetate. This

observation however may be due to acetylation on one

of the nitrogen atoms of the hydrazone residue due to

the vigorous method of acetylation employed. This

must also be the oase for oelloblosazone itself since

it yields a hepta-acetate. Both lactosazone and

maltosazone yield hepta-acetates, and glucosazone a

tetra-acetate, so that in these cases (12) (7), unless

an acyclic structure is accepted which seems unlikely

on the evidence - at any rate for glucosazone - acety¬

lation on one of the nitrogen atoms must have taken

place.

From the experimental results it appears that
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a structure incorporating an oxide ring fits the facts

more truly than the pyrazole structure proposed by

Dlels, Meyer, and Onnen (p. 40 ), and that the mono-

anhydro-cellobiosazone may be formulated as in I or

II above.

By a similar acetylation process the hepta-ace-

tates of meliblosazone and gentiobiosazone were pre¬

pared and deacetylated. In both oases deacetylation

gave ill-defined dark-brown solids from which, despite

repeated attempts, crystalline anhydro-osazones could

not be prepared.

Similar negative results were obtained by Percival

and Percival (12) with the acetates of xylosazone,

arabinosazone, and rhamnosazone although Diels, Meyer,

and Onnen found it possible to prepare monoanhydrldes

of xylosazone and arabinoaazone with acidified alcohol.

It has been shown therefore that cellobiosazone

yields a monoanhydride by the deacetylation method in

the same way as lactosazohe and maltosazone. It will
V

be recalled that glucosazone, galactosazone and gulo-

8azone give the same dianhydrohexosazone. Since the

disaccharides have one hydroxyl group involved in

linking/
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1Inking the hexose units together and therefore not

free to take part in the formation of a dianhydride,

the formation of monoanhydrides from cellobiosazone ,

maltoaazone and lactosazone appears to fit in logi¬

cally. It is strange that when Cg is absent as in
the pentoses, or does not carry a hydroxyl group as

in rhamnose, gentiobiose and melibiose that no

crystalline anhydrides can be isolated. Ho reason

can be advanced for this fact at present. If a pyran-

ose ring occurs in these oaazones it must obviously be
t

a 1*6 ring leaving the -G « N.NHPh grouping on 08 whichI ®

may exert a steric effect opposing anhydride formation.

In that case, however, one would expect to recover the

original osazones unchanged on deacetylation of the

acetates, and it appears that extensive decomposition

occurs in these cases.
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BXPERIMENTAL.

Preparation of Oelloblose Octa-acetate.

Cellotoioae octa-acetate was prepared after the

method of Haworth, Hirst, Straight, Thomas, and Webb

(13), The acetolysis mixture was prepared by adding

concentrated sulphuric acid (14 o. c. ) to well cooled

acetic anhydride (100 c. c.). Sheets of pure filter

paper (35 g. ) were cut into pieces ca, 1 cm. square

and added in small portions to the mixture. The

whole was kept constantly stirred, and surrounded by

a freezing mixture. Stirring was continued until •
>

the paper was reduced to pulp. The reaction vessel

was then heated in a boiling water bath and the thick

paste rapidly darkened and became mobile. When it

became a thin dark red liquid, and was on the point of

turning black, it was poured into cold water (1500 c. c.).
A yellowish precipitate of crude cellobiose octa-ace-

tate separated after 10-15 minutes. After standing

overnight under water, this was filtered, washed with

water, and dried. Purification was effected by

boiling with 90;£ alcohol for 30 minutes, filtering

while hot and allowing to cool. Cellobiose octa-

acetate separated in small colourless needles which

were/
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were washed with dilute alcohol arid dried in an oven

at 40°.

Yield 10 g. m.p. 226°

The yield obtained was subject to considerable

variation owing to the fact that the determination

of the appropriate moment at which to check the

acetolysis depended upon the Judgment of colour

changes.

Deacetylation and Osazone Formation.

The deacetylation of cellobiose octa-acetate was

carried out after the method of Zemplen (14).

The acetylated sugar (10 g.) was dissolved in .

chloroform (40 c.c.) and cooled in ice. This solu¬

tion was then added to a similarly cooled solution of

sodium methoxide (40 c.c. dry methyl alcohol; 2 g.

sodium). The mixture was kept cold for 3 hours, then

a slight excess of acetic acid was added. Sxtraction

with water (80 c.c.) followed, the aqueous extract

being washed with chloroform and the chloroform solu¬

tion again extracted with water (30 c.c.).
The combined aqueous extracts, diluted to 300

c.c. were then heated at 90° with phenylhydrazine

hydrochloride/



-55-

hydrochloride (7.5 g.), crystalline sodium acetate

(11.5 g.) and sodium bisulphite (1 g. ). After 1&
hours the mixture was cooled and a crystalline osazone

(5.6 g.) was precipitated. Repeated heating and cool¬

ing yielded further quantities of the osazone (2 g.).
The eellobiosephenylosazone was recrystallised from

t" -m *1
alcohol yielding yellow needles m.p. 214° »

- 6.0° (c, 0.49) in 4:6 pyridine-alcohol.
I "

Acetylatlon of Oelloblosephenylosazone.

A solution of the osazone (10 g.) in acetic an¬

hydride (20 c.c.) and pyridine (50 c.c.) was kept over¬

night and then poured into cold water. A light yellow

amorphous solid was obtained (13 g. ) which was crystal-
Q

Used from alcohol to give shining needles m.p. 90

-36.9° (c, 0.29) in chloroform

Pound: C,55.8; H,5. 65;CHS. GO.36.4;
N,7.1#

Gale, for C38H46016N4 :C,56.0j H,5.7; CH3.C0,37.0;
N, 6. 9$

Preparation of Anhydro-celloblosephenylosazone.

Hepta-acetyl cellobioaephenylosazone (4 g.)

dissolved in acetone (180 c.c.) and water (100 c.c.)

was mixed with sodium hydroxide solution (44 c. c. 8J»)

at/
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at room temperature and. kept overnight. The solution

was then neutralised with sulphuric acid and diluted

with acetone until the precipitation of sodium sulphate

was complete. The crystals were removed by filtration

and the acetone by distillation at 40°/20 mm. A

yellow powder was filtered off from the hot solution

(1 g.)} a further quantity of the powder was deposited

from the filtrate on standing (0,7 g. ). Crystallisa¬

tion from hot pyridlne-alcohol, followed by the addi¬

tion of water, gave light yellow needles m.p. 218°
18®

unchanged on recrystallisation. * ~148°( e, 0.2)
in methyl alcohol

Pound: C,55.4j H,6.6; N,10.4$

Calc. for Cj^HgQOgN^. HgO : C,55.4; H.6.2; N,10.7$

Acetylation of Anhydro-cellobiosecphenylosazone.

Anhydro-cellobiosecjphenylosazone (1 g.) was

acetylated by the method previously described for the

acetylation of cellobiosecphenylosazone to give light

yellow crystals (1.3 g.). Hecrystallisation from

alcohol gave light yellow needles m.p. 193° ,

-153° (c,0.16) in 1:1 pyridine-alcohol; -142°
(c,0.17) in acetone

Pound/
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Found: 0,57.8; H,5.76; N,8.I; G%.CO,89.S^
Gale, for 0^2^0^^:0,57.2; H,5.65; N,7.9; GHg.00,30.1^
Calc. for CggH^O-^I^jC,57.2; H,5.75; K,7.5; CHg. 00,34.2%

From the value obtained in the acetyl determination it

appears that the compound is a penta-acetate.

Deacetylation of Anhydro-cellobioaephenylosazone penta-
acetate.

Anhydro-cellobiosephenyloaazone penta-acetate (1

g.) was deacetylated by the method previously described

for the deacetylation of hepta-acetyl cellobiosephenyl-

osazone. After removal of the acetone by distillation

a yellow compound (0.55 g. ) was obtained from the hot

solution which proved to be the original anhydro-

cellobiosephenylosazone nup. 218° not depressed on ad¬

mixture with this anhydro-osazone and [419°. -142°
(c,0.17) in methyl alcohol.

Preparation of Anhydro-cellobiosephenylosazone
by the method of jjels, Meyer, and Qnnen

Oellobiosephenyloaazone (2 g.) was boiled for 5

hours with 50 c.c. of very dilute alcoholic-sulphuric

acid (500 c. c. ethyl alcohol; 1 c. c, 20J6 sulphuric

acid). On standing in air a yellowish brown solid was

deposited/
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deposited, which was filtered off and boiled in alco¬

hol with animal charcoal. On cooling the filtrate

-143(c,0.2) in methyl alcohol. A mixed melting point
. V''/■ v.'j" : V>" ' .

determination with the anhydro-cellobiosephenylosazone

prepared by the deacetylation of the osazane acetate

showed no depression.

Great difficulty was experienced in preparing the

anhydro-osazone by the method of Diels, Meyer and Onnen

due to charring. These authors stated that this com¬

pound sinters at 225°, finally melting at 245° but

after many experiments the highest a.p. reached was
Q

218 as noted above.

Acetylation of the Arih.vdro-cellobiOBephen.yl-
oeazone of Diels. Meyer, and Onnen.

The above anhydro-osazone (0.5 g.) was acetylated

a8 previously described to give yellow needles (0.75 g.)

a.p. 193° [oC]*8 ,-153°(c,0.13) in 1:1 pyridine-alcohol.
A mixed melting point determination with the acetate

prepared from anhydroeellobiosephenylosazone obtained

in the deacetylation process showed no depression.

It was concluded therefore that these acetates were

identical.

,o
yellow needles were obtained

O

Preparation/
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Preparatlon of Mellbloaephenyloaazone.

ileliblose (1 g. ) dissolved in water (50 c.c.) was

heated at 90° with phenylhydrazine hydrochloride (1.5

g.), crystalline sodium acetate (2 g.) and sodium

bisulphite (0.2 g. ) for 2 hourB. On cooling yellow

needles (1.2 g.) separated from the solution and these
_ o

were crystallised from toluene m.p. 179° » ♦ 48*
(c,0.7) in pyridine.

Acetylatlon of Meliblosephenylosazone.

A solution of the o3azone (1 g.) in acetic an¬

hydride (2 c.c.) and pyridine (6 c.c.) was Kept over¬

night and then poured into cold water. A yellow

amorphous solid was obtained (1.6 g. ) m.p. 105°
Found: 0,55.7; H,5. 95;W,7.0; CH3C0,36.9%
Gale, for 038H46016N4 5 C,5G.O; H,5.7; N,6.9; GI%G0,37.0^

Peacetylation of Mellblosephenyloaazone hepta-acetate.

Melibiosephenylosazone hepta-acetate (2 g. ) was

deacetylated under the conditions previously described

to give a dark brown solid which could not be obtained

crystalline despite repeated attempts.

Preparation/
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Preparatlon of Gentiobiosephenyloaazone.

Oentiobiose octa-acetate (8.5 g. ) was deacetylated

by the method already described for the deacetylation

of cellobiose oota-acetate, and the aqueous extracts

(150 o. c.) were heated on a water bath for 2 hours

with glacial acetic acid (20 c. c»), phenylhydrazine

(10 c.c.) crystalline sodium acetate (5 g.), and sodium

bisulphite (0.1 g. ). On cooling a crystalline osazone

(3.6 g.) was precipitated, m.p. 170°.

Acetylation of QentioMosephenyloBazone*
11 ——i——.ai iiw i mil—■>—«—«—M ii ■ HUM i——————————■»

Gentiobiosephenylosazone (1 g.) was acetylsted as

aboye to give a yellow amorphous acetate (1.5 g. ) m.p.
98°

Found: ,C, 56.0; H,6.05;N,7.2; CHSC0,36
Cftlc. for C3QH4g016N4 : C, 56.0; H.5.7; W,6.9j CI%C0,37.

Deacetylation of Gentloblosephenylosazone hepta-ace¬
tate.

Gentiobiosephenylosazone hepta-acetate (1 g.),

deacetylated under the conditions described above, gave

a product similar to that obtained from melibiose-

phenylosazone hepta-acetate. The dark brown solid

could not be crystallised or purified.

0$

0:4
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SUMffARY.

1. A hepta-acetate of eel lob losephenylosa zone has

been obtained.

2. A monoanhydro-cellobiosazane has been prepared by

the deacetylatlon of celloblosazone hepta-acetate.

3. A penta-acetate of monoanhydro-cellobiosazone has

been prepared and a structure for monoanhydro-celloblo¬

sazone has been proposed Incorporating a pyranose ring

in addition to either a pyrazolidine or a pyridazine

ring.

4. Negative results have been obtained in attempts to

prepare anhydro-compounds of meliblosazone and gentio-

biosazone. It has been noted that when Cg is absent
or does not contain a hydroxyl group crystalline an-

hydrides cannot be isolated by the deacetylatlon method.
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In conclusion the author wishes to express his

sincere thanks to Dr E. G. V. Percival for the guidance

and encouragement which he has given throughout the

course of this work.
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