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The Separation and Identification of the Products of Hydrolysis and Alcoholysis of
Methylated Disaccharides

By Georce H, CoLeMaN, DoNALD E. Regs,! RoBERT L. SUNDBERG AND CHESTER M. McCLOSKEY

Structures of disaccharides have frequently
been determined by hydrolysis of the completely
methylated compounds and separation of the hy-
drolytic products by partition between suitable
solvents. In the case of certain 6-linked di-
saccharides the 2,3,4-trimethyl-p-glucose sirup has
been identified by conversion to the methyl 3-p-
glucoside. The yields of crystalline product are
usually low.

In the present work it has been shown that the
point of linkage between the units of a disaccha-
ride can be determined by the preparation and
separation of the azoyl (p-phenylazobenzoyl)
derivatives of the products obtained by hydrolysis
or methyl alcoholysis of fully methylated™ di-
saccharides. Two methods based on this proce-
dure have been developed.
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(1) Research Fellow of the Corn Products Refining Con.

Method I.—The first method is based upon
methyl alcoholysis followed by azoylation as
illustrated in the appended equations.

The methyl monoazoyltrimethylglycoside is
separated from the methyl tetramethylglycoside
by difference in water solubility, and identified
by comparison with synthetic products. Quanti-
tative isolation of the methyl tetramethylglycoside
was not carried out in method A.

Method II.—The second method involves
aqueous hydrolysis and azoylation as illustrated.

Separation of the tetramethylglycosyl azoate
from the azoyltrimethylglycosyl azoate is accom-
plished by chromatographic adsorption on silicic
acid. Separations of mixtures of this type have
been reported? in which the pure a- or 8-modifica-
tions were used. Since a- and B-mixtures of each
derivative are obtained by these methods, separa-
tions were first tried with known synthetic azoates
prepared under standardized equilibrium condi-
tions. Separation of 1,2,3,4-tetramethyl-p-glu-
cosyl azoate from 4-azoyl-2,3,6-trimethyl-p-glu-
cosyl azoate occurred readily. A mixture of 4-
azoyl-2,3,6-trimethyl-p-glucosyl azoate and 6-
azoyl-2,3,4-trimethyl-p-glucosyl azoate required
a longer development period before separation
occurred.

Very good yields of azoates are obtained by
both ‘methods and the large azoyl group increases
the molecular weight of the products to such an
extent that only a small amount of methylated di-
saccharide is necessary.

Synthetic azoates were prepared corresponding
to the products which would result from hydroly-
sis or methyl alcoholysis of four types of inter-
glucose linkage. These azoates were prepared
under standardized conditions producing an
equilibrium mixture of «- and B-modifications
which could be identified by specific rotation®
and analysis for per cent. azoyl.* There was
fortunately considerable difference in the specific
rotations of the compounds involved in each
method. These values and the results of analysis
for per cent. azoyl are given in Table I.

Both methods were tested on five fully methyl-
ated disaccharides. The specific rotations of the
separated products were in reasonable agreement
with the values of synthetic derivatives. Results
of method I applied to the five methylated di-
saccharides are given in Table II.

(2) Mertzweiller, Carney and Farley, THis JourNaL, 68, 2367
(1943); Myrback and Tamm, Svensk. Kem. Tid., 58, 441-447
(1941).

(3) The specific rotations of all azoates were taken in U. 8. P.
chloroform at 25° (¢ = 0.5 approx.). The light source was a mer-

ciiry—-cadmium light with a Wratten F filter.
(4) Coleman and McCloskey, TH1S JourwaAL, 68, 1588 (1943).



SYNTHETIC AZOATES
Per cent. azoyl

{1e]*xaas JFoum!  Caled.

Methyl 2-azoyl!-3,4 G-trimel h-

yl-p-glucoside 1199 114 48,9 17,14
Methyl 3-azoyl-2.4 6-trimeth-

yl-p-glucoside 32 28 47.7 47.15
Methyl 4-azoyl-2,3,6-trimeth-

yl-p-glucosile —-6 -2 18.5 47.15
Methy! 8-azoyl-2,3 4-trimeth-

yl-u-glucoside Al ao 47.8 4715
2,3.4,8-Tetramethyl-u-ghicos-

yl azoate 35 3¢ 32 46.8 47,11
2.3.4,6-Tetramethyl-p-gulac-

tosyl azoate [1X] 46.4 47 .15
2-Azoyl-34 8-trimethyl-p-

glucosyl azoate 80 65.2 65.53
3-Azoyl-2.4 6-triimnethyl-b-

glucosyl azoate a8 107 bi fid Y €343
4-Azoyl-2,3,6-trimethyl-n-

glucosyl azoate —11 =a T G353

G- 4zuyl-2,3,4-trimethyl-u-

glucosyl azoate —38 —29 —-36 65.2 65.53

¢ Two or more specific rotations listed for one compound
represent rotatious of equilibrium inixtures obtained iu
separate experiineuts.

In method B the upper band formed by chro-
matographic separation of the azoates was always
found to be the nionoazoate. The rotation of
this band indicated that there was a little con-
tamination from the lower diazoate band. With
cellobiose there was incomplete separation on the
first column. The upper band was therefore
separated on another column. With methyl
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liQuiLiBRIUM ROTATIONS OF AZOATES FORMED AFTEK

Mutnyy Arcntiornysis oF METHYLATED DISACCHARIDES
Syathetic
Azoate product
{a]®g4a8 {a]®aum
Methy!l heptamethyl-8-cellohioside —4° —38 —6°
Methy!l heptamethyl-8-lactoside —~8 —4 ~ 6
Methyl heptamethylmaltoside —G —8
Methyl heptamethyl-8-gentiobioside 53 52
Methyl heptamethyl-8-melibioside 49 46 52

s 1wo specific rotatious for one compound represent
rotations of equilibrimin mixtures obtained in duplicate
experiments.

heptamethyl-g-lactoside and methyl heptamethyl-
maltoside a peculiarity was observed. By the
chromatographic separation of the azoate mixture
a band was obtained which was less strongly ad-
sorbed than either the monoazoates or diazoates.
After separation of this band which passed down
the column more rapidly, the upper band which
consisted of the monoazoates and diazoates was
scparated on another column. Values correspond-
ing to the synthetic products were obtained. The
identity of the band which first separated has not
been determined. It constituted about 259, of
the original azoate mixtures and had a specific
rotation of about —40°. Table III shows the re-
sults obtained by method B applied to methylated
disaccharides. Comparable wvalues for corre-
sponding synthetic products are also given.

When azoyl chloride dissolved in pyridine is
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TABLE I1L

CHROMATOGRAPIIC SEPARATIONS OF AZOYLATED HYDROLY-
zaTES (MEeTHOD II)

Synthetic
Weight, roduct
g [ ]%sua8 %8
1. Methyl heptainethyl-8-gentiobioside
Upper band 0.1735 22 36
Lower baud 0.2523 —31 —38
2. Methyl heptamethyl-8-nielibioside
Upper baud (0.1349 42 63
Lower band 0.1950 —41 —38
3. Methyl heptaniethyl-g-cellobioside
Upper band 0.2587 18 36
Lower band 0.1076 - 3 -1
Upper band separated on another coluinn
Upper band 0.1718 28 36
Lower "baud 0.0844 3 -1
4. Methyl heptaniethyl-8-lactoside
Upper band 0.1812 19 63
Lower band 0.1031 —38 -1
Upper band separated on another coluinn
Upper band 0.0475 60 63
Lower band 0.0789 -2 -1
5. Methyl heptamethylmaltoside
Upper band 0.3284 22 36
Lower baud 0.1310 —40 -1
Upper band separated on another coluin
Upper band 0.1215 34 36
Lower band 0.1936 7 -1

added to a large excess of water azoic anhydride
is formed in relatively hLigh yield.* If slightly
more than the theoretical amount of water re-
quired for hydrolysis of the anhydride is added to
the pyridine solution of azoyl chloride and the
mixture allowed to stand for fifteen minutes, only
a small amount of anhydride is obtained. A
postulated mechanism for the formation of azoic
anhydride is given in the following equations

Cox \©é ey —

Azoyl chloride Pyridine
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If only a limited amount of water is added the an-
hydride which forms remains in solution and is
soon hydrolyzed. When the pyridine solution
is poured into a large excess of water the anhy-
dride is formed and is immediately precipitated
due to its insolubility in water.

The small amount of azoic anhydride present in
the crude synthetic azoates was removed by
chromatographic adsorption on silicic acid. The
anhydride passed down the column quite rapidly.

The synthetic azoates corresponding to the
products formed by method I were separated by
chromatographic adsorption on silicic acid into
fractions having markedly different specific rota-
tions, presumbaly the a- and @-forms. The
specific rotations of these fractions and their rela-
tive weights are given in Table IV. In order to
purify the fractions further, each was recrystal-
lized twice from ligroin. The final melting points,
specific rotations, crystal forni, and color are given
in the last columns of Table IV. In certain cases
it was necessary to prepare additional material
for this recrystallization. It should be noted that
this series represents crystalline derivatives of all
eight methyl trimethyl-p-glucopyranosides. The
two samples of methvl 6-azoyl-2,3,4-trimethyl-b-
glucoside obtained by the application of method I
to methyl heptaniethyl-3-gentiobioside and
methyl heptamethyl-B3-melibioside were each sepa-
rated chromatographically on silicic acid. The
fractions obtained in each case corresponded
closely in specific rotation to those obtained from
the synthetic methyl G6-azoyl-2,3,4-triethyl-p-
glucoside. The sample of methyl 4-azoyl-2,3,6-
trimethyl-p-glucoside obtained by the application
of method I to methyl heptamethyvl-g-cellobioside
was separated chromatographically into the «
and B modifications. These also corresponded
closely in specific rotation to the fractions obtained
from the synthetic methyl 4-azoyl-2,3,6-trimethyl-
p-glucoside. The products thus obtained from
the three disaccharides were recrystallized from
licroin and found to be identical with the corre-
sponding reerystallized synthetic products.
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TasLE IV
CHROMATOGRAPHIC SEPARATIONS OF SYNTHETIC AZOATES INTO a- AND 3-MODIFICATIONS
Weight, e e —Recrystidlized product -~
5. o] %aas {o]%5 6438 N, TC Crystal form Color

Methyl 2-azoyl-3,4,6-trimethyl-p-glucoside

Upper baud (3) 0.2496 43¢ 67" 113.5-114 Large plates Pink

Lower band (o) 0. 4530 138 183 01,4 Thick irregular masses Deep red
Methyl 3-azoyl-2,4,6-trintethyl-p-glucoside

Upper band (o} 13,1978 51 63 82.7--83.2 Flat ueedles, clusters Red orauge

Lower band (8 11,0905 —4 — 13 110-110.5 Plates Orauge

Methyl 4-azoyl-2,3,6-trimethyl-n-glucoside

Upper baud («) 4.9132 27
Lower band (3) 0. 4183 —63

25
s

<

9. 6-90
DRSS b

Lustrous red
Liglht piuk

Long slender needles
Microscopic

Methyl 6-azoyl-2,3,4-truncthyl-p-glicoside

oy
-1
640 (19407,

Upper baud (a) 0.2143 70
Lower baud (8) 0,0831 12

@ [‘reudenberg and Plankeutiorn, Ber,, 73,

80.2-80.7
121,2-12¢. 7"

Swall plates Light pink
Needles Light pink
as the melting poiut of niethyl 4-azoyl-2,3,6-

give 95-967

trinethyl-8-p-gliucosiile and 1227 as the 111@]11110 najt of meth vl G-azoyl-2.3 4-trimethyl-8-p- gIU(‘()\ldL’

Recrystallization of « and 8 equilibrimin mix-
tures of these azoates did not prove to be satis-
factory alone for the separation of the « and 8
forms. However, after the chromatographic sepu-
rations the fractions thus obtained could be puri-
fied readily by recrvstallization.

In Tables IV and V the «- or 3-configuration
was assigned to the purified products on the basis of
the specific rotation. If the rotation of the com-
pound was above that of the equilibrium mixture
the compound was designated as a-, if below, 3-

The synthetic azoates (equilibritin mixtures)
which correspond to the products formed by
suethod IT were recrystallized to constant melting
point. The wmelting points and rotation of thesc
compounds are given 11 Table V.

TaBLE \
RECRYSTALLIZATION OF AZOATE EQUILIBRIUM MIXTURLS
10 PRODUCTS OF CONSTANT MELTING 1‘01,\"r

Azuate S ]1

2-Azoyl-3.4 di-trimethyl-c-n-ghicosyl azvate”
i-Aznyl-2 4 lU-trintethyl-8-n-glncosy! aznate®
i-Aznyl-2,3,0 trimelDyl-a peglnensy azoate!
: Lazowe"

A Tetramethyl-8-i-glncosy
284 Telramethyl 8-n- i
“ Reerystallized iroms a1 (‘hlurolonn ligroiut solu-

tionn, P Recerystallized from Hgrein vowtaiving a fiw drops
of L‘hlurnf: Iy

azesale”

Experimental

Hydrolysis and Methy! Alcoholysis.— 111 order 10 deter-
aiine the rates of hivdrolysis and methyl aleololysis, pre-
Hiniuary experintentts ware carried sun wind followed polari-
metrically.  Under the conditions nsed, agueons hydly-
sis of the couapletely methylared disaccharide was comnplete
i less thau three hours. Methyl alenlwlysis at 873° was
Tound to e complere i rwelve e

Method I

Methyl Alcoholysis.—Two grams of wmethylated sugar
dissolved in 125 wl of Y7 hydrogen cliloride-nethauol
~olution was placed i a tightly stoppered pressure bottle.
The reaction misture was kept at 83° for twelve hurs,
then cuoled amd neatralized withh exeess silver carbonate,
Thre solith material was filtered from the mixture and the

filtrate evaporated to dryuess under reduced pressure. In
order to remove the last traces of inethanol, toluene or
ligroin was added, mixed thoroughly with the residue and
evaporated,

Azoylation® and Separation.—The resulting sirup was
dissolved in 753 wl. of dry pyridiue and 3.0 g. of azoyl
chloride added. The reaction nixture was allowed to
stand at about 307 for twenty-four hours with occasional
shaking. Two williliters of water was added to the
wzoylation wixture.  After about fifteen niinates tlie mix-
ture becainie hologenenus aud was treated with an excess
of powdered smlivm bivarbonate.  The solids were filtered
Irom the wmixture aud washed with acetoue. ‘The com-
bined filtrate and washiugs were evaporated to dryness
uunder reduced pressure. Approximately 100 mil. of
acetolie was added atd the solids brokeu up.  The niixture
was warnted anid the solveut. allowed to evaporate until
the vidme wag 10-15 wml.  The residue was theu poured
mito 250 k. of water with vigorous stirring., The precipi-
tate of azoyl derivative and azoic acid was filtered froin the
wixture and dried t air. The dry precipitate was trit-
urated with 50-75 ml. of chloroforii aud tlie wmixture
filtered.  Iu order to retnove the azoic acid the filtrate
was passed thirough about 25 g. of 200-mesh alumiua con-
taiined in a small glass crucible with a fritted disk. The
alumina was washed with chiloroforin uutil the filtrate be-
came colorless.  The chloroforin was evaporated in an
puen at 557 and the residue placed in a vacuum oveu at
U0 aml 3 uun. A typicai yicld was 1.66 g. (857, of the
theoreticaly.  Table IT gives the specific rotations of the
monoazoates obtained front five cowpletely methylated
lisaccharides.  For three of the disaccharides the specific
ratations of cquilibriuin tixtures vbtained fromn duplicate
experiiitents are listed.  For comparison, thie specific rota-
tinms of correspomuling syuthetic derivatives are also listed

Chromatographic separation of the a aud g forms of
wethyl  mounoazovhrimethylp-gliensitles nhtatued by
wiethind T owas carrial nnt o sileir acid nsing beuzene
eontaining 0.2' ¢ aleohal by vohinne as the developing sol-
vent. The general procedive ol eliromatngraphic separa-
tion used is leseribed woher method 11 The e re-
yuirerl Tor developrinst of the chimamgran in the separa-
tion uf the « and @ Torms was o twenty-fine 1o fortye-
eighit hours depending on the ot of material nsed
Restdte ol thiese separations are hsted in Tabhe TV,

Method II

Hydrolysis. - -Five-teuths of a gram  of ampletely
methyvlated disacelaride was added 1o G0l of &, hyden-
wete Ydneide inwaror and the midxGe was reflinnad for

aie meadidiedg Troan Hinewe od PFreuden
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three hours in an oil-bath. At tlie end of this time the
solution was cooled in an ice-bath and neutralized with an
excess of silver carbonate. The salts were removed by
filtration and washed with a small amount of water. The
combined filtrate and washings were treated with hydro-
gen sulfide to remove ionic silver. The colloidal solution
was filtered through a charcoal mat and the mat washed
with about 10 ml. of water. The combined filtrate and
washings were concentrated at reduced pressure, not allow-
iug the temperature to exceed 50°. Toluene was added
and evaporated and the procedure repeated until most of
the moisture had been removed. The sirup was placed
i a vacuum oven at 50° and 1 mm. overnight.

Azoylation,—The thick sirup was dissolved in 10 ml. of
pyridine which had been dried over calcium oxide and the
solution transferred to a 25-ml. Erlenmeyer flask. A
crystal of pyridine hydrochloride was added and the solu-
tion placed in the refrigerator at 0° for ten hours. At the
eud of this time the flask was inunersed iu an ice-bath and
1.65 g. of azoyl chloride added. The reactants were well
mixed while cooled by the ice-bath aud then placed iu the
refrigerator at 0°. After five days at 0° with intermittent
agitation the flask was removed from the refrigerator and
kept at 40° in a constant temperature bath for one day to
complete the reaction. About 0.5 ml. of water was added
to the flask and the mixture allowed to stand for fifteen
utinutes or longer at roont temperature. At the eud of
this tine the pyridine was renioved under reduced pressure
aud the residue triturated withi about 30 ml. of water.
Tlie solids were separated by filtration and dried in air.
The dry solids were triturated with 50 to 75 ml. of chloro-
forin and the ixture filtered by suction. This removed
most of the azoic acid. The remainder of the acid in the
filtrate was efliciently removed by passiug the solution
through about 25 g. of 200-mesh alumina contained in a
sinall glass crucible with a fritted disk. The alumina was
washed with chloroform uutil the washings were colorless.
The combined filtrate and washings were allowed to
evaporate iu a current of air and the residue dried in a
vacuui desiccator over concentrated' sulfuric acid for at
least a day. A typical yield of azoates was about 1.1 g.
192¢, of the thieoretical).

Chromatographic Separation.—Three to five-tenths of a

.gram of the mixture of mono- and diazoates was dissolved
i1 10 nil. of chloroform aud poured carefully onto a silicic
acid column which had been previously prepared. The
glass column was 33 min. in diameter and 600 mum. loug.
1t was fitted with a perforated porcelain plate at the bot-
tom to support the silicic acid. The plate was covered
with a layer of fine glass wool.

In preparing tlie column, a slurry of approximately 200
g. of Merck reageut grade silicic acid in 500 ml. of benzene
was introduced aud gas pressure applied to pack the column
aud remove excess solveut. The chromatogram was
developed by thie slow addition of benzene containing 0.167
absolute alcohol by volume. The gas pressure maintained
ou tle surface of the liquid in the coluiun was 20 to 30 cm.
of 1ercury above atmospheric pressure. When the
chronmatogram had been properly developed, the excess
solvent was reinoved from the coluinn and the silivic acid
colunut forced from the glass tube.

After mechanical separations of the bands, the azoates
were eluted with chloroform coutaining 10-20¢ absolute
alcohol. * The cliloroforiu solutionn of azoate was filtered
and the filirate evaporated to dryness in dry air or under
reduced pressure. Tlie azoate was taken up in chloroforin
aud filtered through au asbestos pad supported by a fine
fritted disk. The filtrate was allowed to evaporate to
dryness in a wide weighing bottle in air aid finally in a
vacuum oveu at 30° and 3 mun.

The results of separation of the azoates by chromato-
graphic adsorption on silicic acid are given in Table III.

Methyl 2-Azoyl-3,4,6-trimethyl-p-glucoside.—One grani
nf erystalline inethyl3,4,6-trimethyl- 8-p-glucoside was sub-
jected to alcoholysis and azoylation according to the pro-
cedure described in niethod A, The yicld of nicthyl 2-
azoyl-3,4.6-tritucthvl-p-glucoside was 1.0 g. (339 of the
theoretical).
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Amnal. Caled. for C5H7O(OCH3)¢(C13H902N2):
47.15. Found: azoyl, 48.2.

Methyl 3-Azoyl-2,4,6-trimethyl - D - glucoside,—Two
grams of crystalline 2,4,6-trimethyl-p-glucose was treated
according to procedure A, yield 3.8 g. (959 of the theo-
retical).

Anal. Caled.: azoyl, 47.15. Found: azoyl, 47.7.

Methyl 4-Azoyl-2,3,6-trimethyl-p-glucoside.—Oue gram
of crystalline 2,3,6-tritnethyl-p-glucose was treated accord-
iug to procedure A; yield 1.48 g. (749, of the tlieoretical).

Anal. Caled.: azoyl, 47.15. Found: azoyl, 48.4.

Methyl 6-Azoyl-2,3,4-trimethyl-p-glucoside, —Two and
nine-tenths grams of crystalline 2,3 4-trimethyl-1,6-
aunhydro-p-glucose was treated according to procedure A
¢xcept that the inethyl alcoholysis period was exteuded to
thirty hours instead of twelve; yield 4.74 g. (75% of the
theoretical). .

Anal. Caled.: azoyl, 47.15. Found: azoyl, 47.8.

2,3,4,6-Tetramethyl-p-glucosyl Azoate.—Five grams of
crystalline 2,3,4,6-tetramethyl-p-glucose was azoylated ac-
cording to procedure B; yield 9.4 g. (nearly theoretical).

Anal. Caled.: azoyl, 47.15. Found: azoyl, 46.8.

2,3,4,6-Tetramethyl-p-galactosyl Azoate.—Three granis
of crystalline 2,3,4,6-tetrainethyl-p-galactoset was azoyl-
ated according to the conditions given i procedure B;
yield 5.5 g. (97, of the theoretical).

Anal. Caled.: azoyl, 47.15. Fouud: azoyl, 46.4.

2-Azoyl-3,4,6-trimethyl-p-glucosyl Azoate.—One aud
cighty-three hundredths grams of 3,4,6-trimethyl-p-glucose
was azoylated according to the couditious giveu i pro-
cedure B vield 5 g. (957, of the theoretical).

Anal. Caled. for C51'17O(OCH3)3(C1;41’1902:\-2)22
(i5.5. Found: azoyl, 65.2.

3-Azoyl-2,4,6-trimethyl-p-glucosyl Azoate.—Five graus
of crystalline 2,4,6-trimetliyl-n-glucose was azoylated ac-
cording to the conditions given iu procedure B: yield
13.6 g. (959 of the theoretical).

Anal. Caled.: azoyl, 65.5. Found: azoyl, ti4.9.

4-Azoyl-2,3,6-trimethyl-p-glucosyl Azoate.—Five grams
of crystalline 2,3,6-trimethyl-p-glucose was azoylated ac-
cording to the conditions given iu procedure B; yield
12.6 g. (889 of thie theoretical).

Anal. Caled.: azoyl, 65.5. Touud: azoyl, 65.7.

6-Azoyl-2,3,4-trimethyl-p-glucosyl Azoate.—Five grams
of 2,3,4-trimethyl-n-glucose ([« |#®D 79°) was azoylated by
the conditions given iu procedure B3; yield 13.25 g. (92¢
vf the theoretical).

Anal, Caled.: azoyl, 65.5. Found: azoyl, 63.2.

Chromatographic Separation of Synthetic Mixtures.—A
mixture of 0.16 g. of 2,3,4,6-tetramcthyl-p-glucosyl azoate
and 0.23 g. of 4-azoyl-2,3,6-trimethyl-p-glucosyl azoate was
placed on a silicic acid colunin aud the chromnatograin de-
veloped with benzeue containing 0.1 volunie per cent. of
absolute alcohol. Two bands separated readily. Their
specific rotations and the values of the corresponding sy
thetic derivatives are listed.

azoyl

azoyl,

Syuthetie
Weight, product,
g. {a] #6408 {or]*5eqa8
Upper baud 0.1414 23 36
Lower band 0.2088 —8 -1

A mixture of 0.1333 g. of 4-azvyl-2,3,6-trimcihyl-p-
glucosyl azoate and 0.106+4 g. of G-azoyl-2,3,4-trimethyl-p-
glucosyl azoate was placed on a silicic acid columu and the
chromatograni developed in the usual manner. Two days
were required for couplete separation of the bands.

Synthetic
Weight, product
8. | IR [ex ] %438
Upper band 0.1719 1 -1
Lower baud 0.0465 —45 —38
() This compunnd wuas prepareil v Sianley S, Brandt in this

Laharatory.
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Methylation of Disaccharides.—The disacchiaride octa-
acetate was converted to the a-glycosyl chloride with
titanium tetrachloride” By treatment with silver car-
bonate and methanol the glycosyl chloride was converted
to the methyl heptaacetyl-8-glycoside. The heptaacetyl
compound was ethiylated in acetone solution with di-
methyl sulfate and 5097 sodium hydroxide solution using a
relatively large cxcess of these reagents. The inethylation
was completed by two treatuients with sodium and methyl
iodide according to the procedure of Pacsu and Trister.3
By this method, wethyl heptamethyl-8-lactoside, ni. p.
84.5-85.2°, methyl heptainethyl-8-cetlobioside, m. p.
86-87.5° methyl lieptamnethyl-g-melibioside, wm. p. 105~
106°, 1methyl heptamethyl-3-geutiobioside, m. p. 105-
106° and miethyl hevtainethylmaltoside, b. p. 143° (0.05
wmm.), n%p 1.4620, were prepared. The final yields based
on disaccharide octaacetate were in all cases 40-60%; of
the theoretical
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Summary

1. A new method for the separation of the hy-
drolysis products of completely methylated di-
succharides hus been developed. This involves
the introduction of azoyl (p-phenylazobenzovl)
groups into the positions opened by hydrolysis.

2. A similar method has been developed based
on methyl alcoholysis of methylated disaccharides
followed by azoylation of one of the products.

3. Both methods have been applied to five
completely methylated disaccharides.

4. Crystalline azoyl derivatives of the eight
methyl trimethyl-p-glucopyranosides have been
obtained by chromatographic separation of the
a and 3 mixtures.

Towa CIty, Iawa RECEIVED NOVEMBER 17, 1944
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Vinyl Alcohols.

XV.! Trisubstituted Vinyl Alcohols

By Rrynorp C. Fusow, L. J. ARMSTRONG, Davip H. CHabwick, J. WayNE KNEISLEY,? STANLEY I
Rowranp,® W. J. SHENK, JR., AND QUENTIN F. SOPER

The vinyl alcohols dealt with in this series of
papers, unique in that they contain only hydro-
carbon substituents,* fall into two separate cate-
gories which may be designated as aldehyde enols
and ketone enols. The stable aldehyde enols
which have been made so far are 2,2-diarylvinyl
alcohols in which one or both of the radicals is
mesityl or isodurvl. They may be represented
by formula I.

Ar A

>C=CHOH >c ==C(Mes)OH
1

The ketone enols differ widely in the tendency
to ketonize,® their stability depending on the
nature of the three substituents. Those which
are stable have a mesityl or a similar radical® in the
beta as well as the alpha position and mmav be rep-
resented by formula II. Mloreover, from a con-
sideration of known examples, it appears that A

i1) For the preceding cnminunication in this series see Fusou,
Byers, Rowlaml, Sonthwick winl Sperati, Timis Jarkxal, 66, 1873
(144,

12} Present wddress:
Delaware.

13} Jn Punt Pellow in Chemistry, 1942-11143,

(4) The ennl form of 9-formylfiuurene is stalile [Wislicenus and
WaldmuiTler, Her., 42, 783 [t} Wislicenus wind Ruoss, 1ind,, 43,
2719 (110) ] and, if the alilebye is clussell as robarylurelahlehyde
wnuld constitute an exception tu this statement.

13) Up 1 this time the religive temlencies uf vinyl alarhols to
ketonize have unt hiven measured acenralily,

Mes Mes

Hercules 'uwiler Cimipany, Wilnington,

Lnois which can he
isulited winl charucterizal are said tu he “stabilz.”
(i) Other radicals which bave Leen finnd to resemble nesityi ic

their stciitigiag inflaence sarr Qo] jsadaerel comi 3-bromomesityl

may be any hydrocarbon residue but not hvdro-
gell.

The purpose of the present work was to dis-
cover the structural clements which are necessury
and sufficient to stabilize this type of enol. Eight
new trisubstituted vinyl alcohols have heen
examined in which the structure has been varied
systematically. They fall into two classes which
may be designated as disubstituted acetophc-
nones and disubstituted acetones.

Enols of Disubstituted Acetophenones
The acetophenone cnols are represented by

formulas 111 to VII.
ClHy, OH CH; OH
>C~:=C< >C==C<
Mes C@l‘{a Ti]x C»ll;.
IIT

v
Cell;CH, OFl Celis OH
e P
Mes Cell Mes CoHa
\ vl
Mes O CH, OH
>c=c< Se—=c
Mes CeH; Mes Mes
VII VIIl

The first of these, 2-mesityl-1-phenyl-1-propen-
1-0l (III), differs structurally from the known

(7} Innls are known in which A is metayl or phenyl. Itjs inier-
esting to note that when A is hydroxyl the vinyl alcohol is a stulile
enediol.  Althungh mot a hydrocarbon residue, the radical Mes-
COCHz— in the stable enol, 1,2,4-trimesityl-1-buten-4-on-1-ol, of
Lutz amd Kibler {Tu1s Jour~aL, 62, 365 (19401) should be mentioned
i1 1his rannectinn,
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