IOWA STATE UNIVERSITY

Digital Repository

Iowa State University Capstones, Theses and

Retrospective Theses and Dissertations . .
Dissertations

1931

Studies on the structure of the chloraloses

Anne Elizabeth White
Towa State College

Follow this and additional works at: https://lib.dr.iastate.edu/rtd

b Part of the Agricultural Science Commons, Agriculture Commons, and the Plant Biology
Commons

Recommended Citation

White, Anne Elizabeth, "Studies on the structure of the chloraloses " (1931). Retrospective Theses and Dissertations. 14165.
https://lib.dr.iastate.edu/rtd/14165

This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at lowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University

Digital Repository. For more information, please contact digirep@iastate.edu.

www.manharaa.com



http://lib.dr.iastate.edu/?utm_source=lib.dr.iastate.edu%2Frtd%2F14165&utm_medium=PDF&utm_campaign=PDFCoverPages
http://lib.dr.iastate.edu/?utm_source=lib.dr.iastate.edu%2Frtd%2F14165&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/rtd?utm_source=lib.dr.iastate.edu%2Frtd%2F14165&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/theses?utm_source=lib.dr.iastate.edu%2Frtd%2F14165&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/theses?utm_source=lib.dr.iastate.edu%2Frtd%2F14165&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/rtd?utm_source=lib.dr.iastate.edu%2Frtd%2F14165&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1063?utm_source=lib.dr.iastate.edu%2Frtd%2F14165&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1076?utm_source=lib.dr.iastate.edu%2Frtd%2F14165&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/106?utm_source=lib.dr.iastate.edu%2Frtd%2F14165&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/106?utm_source=lib.dr.iastate.edu%2Frtd%2F14165&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/rtd/14165?utm_source=lib.dr.iastate.edu%2Frtd%2F14165&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digirep@iastate.edu

NOTE TO USERS

This reproduction is the best copy available.

®

UMI






>4

STUDIES ON THE STRUCTURE OF THE CHLORALOSES

Anne Ellzebeth White

i
KA

A Thesis submitted to the Graduate Faculty
for the Degree
DOCTOR 0F PHILOSOPHY
Major Subject! Plant Chemistry

.&93;?@??&&2

Signature was redacted for privacy.

Signature was redacted for privacy.
HaJor Depdbtment
Signature was redacted for privacy.

Desn of Uraduat: College

lowa State College
1831



UMI Number: DP13047

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations and
photographs, print bleed-through, substandard margins, and improper
alighment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized

copyright material had to be removed, a note will indicate the deletion.

®

UMI

UMI Microform DP13047
Copyright 2005 by ProQuest Information and Learning Company.

All rights reserved. This microform edition is protected against

unauthorized copying under Title 17, United States Code.

ProQuest Information and Learning Company
300 North Zeeb Road
P.O. Box 1346
Ann Arbor, Ml 48106-1346



QA3 2N\
NARSE SR -2 -

The author wishes to express slncere apprecistion for
the advice and encouragement glven by Dr. Ralph M, Hixen
throughout the progress of this a#ﬁﬁy,

a



a5 -

TABLE OF CONTENTS

page
IXTRQDUGTIQ?% %E} Hxs?oi{xcﬁz) SKETCEiO @ & 8 5 8 P K & FF T H S BB 4

CHLORALOSE DERIVATIVES AND STRUCTURLE., cvssevvevosesoresss 10

I. The Stabillity of the Oxide Ring in the Mono-
ehlgralﬂsegtﬁii‘~ﬂtl‘.QO!OU"D!O&‘OCQQ.lﬁ."QQCQ'!Q 10

Ac@tylatian 5tudi$8fsﬂll»"00“.QQ'QQ‘#*OQiﬂtl’il. 10
Tetracetyl XylochloraloS€.esecesesosvssnoses 10
Pentacetyl derivatives of a-glucochloraslose, 10
Pentagetyl mannochloralese of Hanriot....... 11

Saponification of pentacetatesS...seisrssersacesss 12
P-glucochloralose was recovered...cssresscees 12
g=glucochloralose was not recovered.is..ess.e 12

II, Possible Positions of the Various GroupSecsseecss 13

3-methylglucose condensed to a monomethyl
derivative of dichloral-268° and a wmono-
methyl derivative of an unknown dichloral. 13
One hydroxyl in Be-glucochloralose possibly
1gaat$diQliﬁtl"tbtt‘»ﬂitg.'&".‘(&'—'!".'lo 14
Further condensation of a«glucochloralose
With chloral!i.!‘.ﬂ"."‘di.n#&-'Ool‘ittlli' 15

Relation to guestion of isomerism of
the two monochloraloSeS.seecessceeccass 15
Multiple causes for isomerism of di-
ch}aerals'l‘QG,ﬂ’!"Q!I‘~O.“"'l”l’"Q'.ﬂ'. }-6

III. Significance of Kotation Values of the
Chloralasegﬂﬁ.I.’Q“"l"".’l“"".““’&“.'Q l'?

EX?ERI?‘QEEQTAL D};Tézbﬁgg“ggcgqanﬁcttainot'iéql\-tt‘u‘to.tq 19

Acetylation of a-glucochloralosS@eissscocseraccsss 19
Saponification of pentacelaleS.,.iecesenvossevesse 20
Separation and purification of g-gluco~-

chl@ralﬂsse’Ov.lﬁ"rl‘.'.l"'!""’."‘l.t'l'.0“0 20
Preparation of a fifth Alehlorale.escccosevnssas 22
3-methylglucose condenses io glve two mono-

methyl éichlarals......,..........,..,.4...... 23
lionomethyl derivative of diehloral-225°......... 24
Honoscetyl derivative of dichloral=l35%..c.ece.. 24

&’Bi%iggg‘éx‘fiy.}l“l.‘.lQitﬁ'“ﬁl"“t‘"l’l"Qrﬂ!"’QIQ‘.vO'.@lG-Q‘D'!! 26

LIT iiRTURL GIFE}KLDDD.Q*.'OI".‘Q""l.-..t.‘."""“'ﬁ“’. 2?



e M -
INTRODUCTIOR AND HISTORICAL SKETCH

A1l workers in sugsar chemlstry have experienced difficulty
in gontrolling degree of reaction besause of the uniform labll-
ities of the various hydroxyl groups in a molecule of free
gugar, In conseguence, partial derivatives are much desired
which poasess some degree of stebility toward various reagents.
Acetone sugars have been used to avﬁaﬁﬁideraélé extent, but
their use is limited as ﬁh@yﬂhyﬁrﬁiyze~raaéiiy in the presence
of dilute acids. This thesis is a report of an investigation
apon & number of derivatives of the dichlorals, and partial de-
rivatives of glucose, which bear on the struéture of the chlora-
loses and sugarsd.

The prediction was made in this laboratory that chloral
derivatives of the earbohydrates should be of the acebal type
rather ﬁhan ths csrbon-earbon linkage. The decidedly negative
character of the «CCls group would indrease greatly the stability
of the acetal linkage in the ehloraloses sompared with this
linkege in the acetone derivatives. The study of these com=
pounds was wndertaken with the expectation that they nmight
serve as intermediates in making partial derivatives of the
sugars, So far they have proved gulte resistent to hydrolysis,
and this may remain a limitation te¢ their usefulness for this
purpose, ©On thﬁ‘atbg%;bﬁné‘thay«ara,aﬁaaiiy well charaeterized
erystalline compounds with melting points that are definite, and
should become useful chloral derivatives of partial derivatives
of the sugars.
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Monochloraloses from glucose were introduced into the
literature by Eafftar'in'iﬁaﬁfilﬁl although he proposed no names
or sﬁra@tn&aa@; Hanriot and Richet {9) d1d a conslderables
pmount of wavk~aﬁ the hypnotie a8 well as the chemiegal pvaﬁavw
ties of the momochleralose derivatives of several menosaccharides.
a-glucochloralose is known to the physiocloglats as a«aa&#rabla.
hypnotic for experimental work. Reference should be ma%& to
the thesis of H, W. Goles (2) for a bibliography om the earlier
study of this power. Although Hanriot and Richet found
p-glucochloralose (they called it para ahl@ralﬁaaB had;xkﬁ
hypnotie power, they were able %a:fiS&,mﬁvﬁwahaat its chemical
properties than about those of g-glucochloralose. ?art afith$
work done by Hanriot on the structure of B-glucochloralose
commends ¢consideration today. He oxidized 1t to a chloralic
acid {CrH70401; 1f desiccated), which is identical with the
chloralis acid from P<xylochloralose (7). This would indlcate
%haﬁ‘twa carbons of the glucochloralose molecule are subject
to oxidatlen without destruetion of the melecule. Now, as then,
the first four csrbons are considered to be in & ring with the
glucesidie oxygen, which leaves the other two as an oxidizable
- slde chaln.

Conserning the link
glucose molecule there have been confused and conflicting

nge bebtween thﬁnﬁhleralrgraup and the

ﬁg&ni@na;' It was early recognized that each aldehyde group
was modified in the condensation, for no reduction is obbalned

with aldehyde reagents, nor can phenylhydrazine reaet with 1it.
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Jéll the earlier workers found that the chloral group was attached
sﬁ{firmly that it resisted every attempt at hydrolysis. They
considered this to be proof that the echloral -group was attached
through a carbon to carbon linksge. ‘@hﬁfrawxalaﬁ proposed by
Polonowski (22) and by Fictet and Reichel (23]} are given below.
They are later modifications of the structure proposed by
Hanriot (7) and are found in the referense works. They are,
howsver, subjest to the same ériticism as is Hanriot's. Formulas
ILI shows the acetal type supported by work from this laboratory
(8).
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1 Polonowski (22) II, ?w%st (zs) 111, G@@éhua, White,
and Hixon {6)

A1l the formalaa gragmsaé; previcus to the publications
of Bixon and e¢o-workers, show a earben to carbon linkage as well
as four hydroxyl groups. The presence of four hydroxyl groups
was indicated by the fect that acetyl derivatives consistently
R gave analytical r&ﬁﬁiﬁa 1gﬁiaaﬁing tetracetyl derivatives.
Only one exception ﬁaa been detected, and this earlier in-
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vesklgators doubtless overlocked.

The earlier formulas contrast decidedly with the type of
linkags found in products of the condensatien of polyalechols
with alé@hy&as or ketones. These products are quite generally |
eonsidered to be acetal compounds. The theories developed in
this laboratory on the eleciron shering ability of organise
radieals {1, 15! eff#r,%h@arati&al reasons feor aligning the
chloraloses with the acetal derivatives obtalined by condensing
glucose with other aldebydes, If the kuown acetals of glucose
are listed iIn the ar&ar<a£ ease of hydrolysis (5) they give a
series through which one may notlice sn inereasse¢e in the negative
character of the group attaﬁheﬁ‘ﬁa glucose., The ~-THCCL, group,
being a very negative group, can readily %ﬂ‘asaigﬁﬁa & ycaibion
at the end of this sﬁrias*' I@ would also be §23ﬁ§é there on
the experimental basis of its resistance to hgdwaly#is,'ﬁariak
{4) found such a relation among the groups in the organic '
aldehydes that can form stable combinations with a molecule
of water. Hibbert {(14) found the same sort of serles in a
study of hemi-scetal formation. The faect that removal of one
chlorine from the glucechloralose mekes possible the hydrolysis
of the compound {8) and recovery of the component parts, i.e.,
glucese and dichlordacetaldehyde, suggests a linkage which is
not inherently resistant to hydrolysis; but whose bshavior is
modified by the chlorines of the chlorsl group. Similarly,
if two shlorines sre removed from such & compound, the result-

ing bidechloroglucochloralose is more easily hydrolyzed by
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acvids, ﬁa one has suceesded in isolating a compound, analogoua
to the glucochloralose, from whieh all three chlorines have
been removed. Doubtless such s compound 1s unstable under the
eonditions of dechlorination.

Meunier (19) was the first person to report preparation of
a dichloral, Revently Ross and ?ayn$~{gé} studied the dishloral
derivatives of glucose more thoroughly than any early workers,
In their opinion only scetal linkages eould explain the known
facts about the dichlorals. | '

Work in this laboratory was begun by Coles (2), who de~
veloped & modification of Haworth's method (10) suitable for
methyleting the chloraloses, This method ylelded s trimethyl
p=glucochloralose, But no tetramethyl derivative was obtained
to correspond to the tetracetyl monochlorsleses, A structure
was then postulated whose imnovations were the ameetal 1inkage
of the echloral group, and a keto-enol isomerism between forms
whieh e¢ould have tri- and tetra-~derivatives, respectively.
Goodhue (6) was able to separste the supposed tetracetyl
ﬁ#glaaa@hlaraiaaa of Hanriot into triacetyl Peglucochloralose
and pentacetyl PBeglucochloralose, This simplified and
strengthened the case for the avetal atructure and eliminsted
the need for keto-enol forms. The pentacetyl derivative can
be explained only by opening the oxygen ring of triacetyl
B=glucoshloralose,

The purpose of the present study was to obtain further
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informetion concerning the stability of the oxygen ring in
ath&rwﬁhinfﬁl@saargn& to determine, where possible, the posi-
tiong of free hydroxyls. It was not feasible to employ con-
wventional methods sueh as have been ugaé in the aﬁuﬁg of
acetone sugars. This paper, therefore, is necessarily of a
preliminary nature, presenting methods éf approach to the pro-
blems; an exhaustive study of the chloraleses is & possivility
f@r>ﬁh§ future. Certaln new facts, acquired in the study, are

also presented.



CHLORALOSE DERIVATIVES AND STRUCTURE

Qanﬁeaﬁ&tian of the glﬁa&a&»mﬁzeﬁula with ¢hloral certsinly
 mﬁﬂifias the firmnegs of linkage in the axi&s ring of the glu~
cose, Oxidatlons, far more drastic than are necessary for ox
1dizing gluﬁeae‘té an Qpén:ﬁhain acid, can only oxidize the
mﬁau@hlarglaaaﬁ to aclds of seven earbons, one less than the
glu@aﬁhiéral@aa% One of these, the derivative of f-gluco~-
chloralose, aaﬁ form an anhydridej the chloraslie aecid from
a-gliunecochloralose eannot. During the experimental work in thia
laborabory no agent, other than acetyl chloride in the presence
of fnsaayzﬁﬁlg, has been found capable of yupturing this ring.

. Goodhue i&éléﬁeﬁ«triaaetyl Beglucochloralose which showed no
free hydroxyl groupsj after treatment of pPeglucochloralese with
“aﬁeﬁyi ehloride end ZnCls, he obtained a compound which con-
ﬁaineé‘fivé acetyl groups. FBupture of the oxygen ring is the
ouly possible means of accounting for two aﬁditianai acetyl
groups in ihe moleenle. Goodhue prepared, not only dlacetyl
but alsc tetracetyl B-xylochloralose {umpublished data).

g-glucochloralose, the less well known lsowmer, has been
converted into a pentecetyl derivabtive by the same treatment.
This indicates that a-glucochloraleose is also an acebtal deriva-
tive of glucose, and lurther, that the oxygen bridge is ruptured
by the same degree of treatment. Less drastic acetylation

failed to produce the pentacetyl g-glucochleralose. The major
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Eyr@&uﬁﬁ of sueh acetylation is a compound melting at 151.5°C.
Iz f@fms.irr@guiaﬁ; four-sided, flat ecrystals, some as large
as half an ineh at the longer edge. It mst be earefully
separated from another pentacetyl a&gl&a&e&laralaaa-by‘fra@timn*
al erystallization. This &ﬂm@ﬁnﬁﬁ;ﬁﬁﬁuﬁﬁ‘in needlelike éryetal
with melting point 174°. It is slightly more soluble in sther.
Hanriot reports (7) saponification data for an acetyl-
mannoechloralose which are in much closer agreement with the
ealeulated value for a pentacetyl %&%§¢f¥ﬂ§ than with the value
ealeulated for the tﬁtraestgi derivetive according to his
formula. Benzoylation, in the hands of the earlier experi-
menters, yielded tribenzoyl mann&hlcra}aséa, excepting the case
of a=glucochloralose. Hanriot ﬁapﬁrta.a tetrabenzoyl deri-
vative which may be a mixture of tribenzeyl and pentabenzoyl
compounds. HNo really persistent efforts have been made teo
prepare the trisubstituted derivatives of the diechlorals.
Ordinary methods of asetylation yield monoasetyl dichlorals.
The preparation of the pentacetyl derivatives of a-gluco-
ehloralose makes possible certain ecomparisons. The opening
of the oxygen ring did not destrey all differences between
a~glucochloralose and Peglucochloralose. The pentscetates
differ in appearance, meliting polht, rotation, and solubility.
From the fact that the two chloraleoses are oxidized to ehloralic
acids of the same size, rings of equdl size wwuld;ﬁa anticle
pated. There remain the matter of pé&iﬁiun of the 3§sta§;iink%
age, and a possible é@xtram leavo variati@#‘in,thg'sgaﬁdﬁlﬁ
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srrangement of the atbtached ~CHCCl, group, for the basis of
this isomerism. From an "axmﬁan of the mangmnt of
hydroxyls about %ha f1r$t three earbon aﬁams in alpha Bnd
beta glucose, it 1s clesr that derivatives from these two forms
would vary not only in thet type of configuration, but also |
in the positions at which the acetal linkage sould oceur,

| Saeponification of these pentacetates was also studied.
The question arose whether the open chain compounds would
yleld on saponification their originsl chloraloses. Nild
aag@nifiﬁa%&an~ﬁaﬁ tried and undsy thaaa.@anéiiiwna pentaocetyl
B=glucochloralose was changed to P-gluceshloralose, However,
under the same conditions, and even milder treatment, the
pentacetyl augiae@ehzmralaaaa yiaiked no trace of elther
glueochlorslose. ﬁaﬂnanvaiaﬁiia\ﬁém@@nné was recovered, nor
was thsra,a,aa%i&faat&@y\teaztfﬁr shloride lon in the inor-
ganic residues. ZThis is in harmony with the instebility of
a~glucochloralese which is usually encountered when alkalies

are used,



Another method of approach to the problem of structure is
to determine the positiens of the eharacteristic groups. A
eompound was therefore prepared in whieﬁmtnafpasitian of the
methoxy groump wes known. This was condensed into two methyl
dichlorals snd compared with deriv atives made Dy direct methyle
ation of known dichlorals. |

The 3-methylglucose was prepared from diacetone glucose.
This is considered by Haworth {11) and by Levene (18) te be a
3emethyl compound. Condensation of this methylglucose with

chloral hydrate gave two compounds in eash of whieh, 4t can be

assumed, the position of the methyl group has not been changed
from the thi?ﬁ~&&»h@ﬁm The yleld, measured after crystalline
products were separated, was from 16 to 20%.

The first preduct from the condensation, with m.p. of
194°, can be designated as compound IV and the other, w ich
mal§a a§ 111°, as compound V, Compound IV agrees in properties
w&th:ﬁhé methyl derivative of the high melting dichloral-
268°, of vhich Ross and Payne (24) reported an incomplete
study; hheir~&ﬁta sgreeing well for an approximately purified
compound such as they handled. ZThis methyl derivative of the
diehloral-268° was also prepared by Coles' method for methyl-
astion, and was found to be more difficult to purify than the
same compound derived from 3-methylglucose. ¥This sample m&iﬁa
at 191°, and in the same Thiele tube a mixed melting point of
samples prepared by two different methods in this laboratory,
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melted at 192°. The erystaliine sppearsnce of the two samples
‘&8s well as their behavior in different solvents indieates
identity. The possibility that the two chloral groups are
attached st the same points left free by the two acetone groups
should not bavignﬁraé* Certainly the preparation of thias
methyl éiéhl@rsi, by direet methylation of the known diechloral,
a8 well as from 3-methylglucose by condensation, shows the
position of the free hydroxyl in that diehloral $o be at the
third carbon atom.

- The position of the hydroxyl in this diehleoral iz of
further interest because Peglucochloralose ylelds both this die
ehloral and the next high melting one {225°) when it is condensed
with & second moleeule of ohleral. Under conditions of further
condensation the first chloral group 1s not in the least hydro-
- lyzed., It follows that information about the position of the
fim&t»eﬁlaral'grmuytaf this dichloral csn be sonsldered to apply
‘also to the eorresponding group in the monochloralose. The |
1,2«chloral, 3~hydroxy configuration of the dichleral-268°
would strengthen the postulated 1,2 pesitlion for the chloral
‘group of the related monochloralose. |

The other compound (V) obtained from BZ-methylglucoss
melts at 111°, has a specific rotation ﬁf’»XQ@aﬂ,,amé crystal-
lizes from 764 aleohol. Chlorine analysis checks the theoret«
ieal value for & monomethyl dichloral. Its deseription tal;ied‘
rather ai@salﬁ with the Ross and Payne report of e monomethyl
derivative of the dichloral-2256°. Methyl derivatives of both
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5°«dichloral and the next known dichloral, m.p. 135°,
und V 18 not identical with either,

this 22
wers prepasred, but compo

Its properties fail between those of the two known methyl 4i-
chlorals with which 1t was compared. ‘

Further condensation of &wglucochloralose with shloral.

Since Beglucochlovaloss was known to condense with chlorsl
{3) to give the two highest melting of fowr known dichlorals,
1t was natural to try the condensation wffaag;nz@&hlaralasa as

soon as enough compound was avalleble, ﬁbviﬁuaig the other

two known dichlorals would be anticipated from this condensae
tion, but egﬁxrﬁry to expectation, neither could Ea discovered,
A pompound i&alata& from the crude product h@ha?&dkmuahvas'a
dichloraly it was purified by erystallization from CCle snd
from 57% aleohol. Its melting point was 199°, snd its an-
alysis checked the theorstiecal wvalue for a diehloral. A
guantity sufficlent for the prepsration of derivatives has not
been obtained. However, the m.p. of this diehlorsl has the
same relstion to the melting points of the other dichlorals,
as the m.p. of ¢ompound V has to the melting pointa of the
known methyl diehlorals,

The condensation of this monochloralose to a dichloral is
eumulative evidence that the struebure of the moncehlorsloses
is intimately related to the dichlorals, which sre unguestione
ably acetal derivatives of the sugsrs. It is interesting that
no diehloral as yet bas been found which is derived from both



g=gluchloralose and P~glucechloralose. The existence of such
s fifth diehYorsl would preclude atitempts to use any uncom-
plicated fector to explain the isomerie dichlorals. No single
scheme can sgcount for more than four possaible isomers.
It 1s also interesting to note that this new dichloral

~ resembles In appearsnce a compound isclated in very small
quantities affer treating the dichloral-l35° with metallile
sodium in ether solution. Samples of the two and of a mixture
melted within half a degree at 199°. ﬁ&agés% of the minute

emonnts of the compound obisained from the sodium trestment of

the elder diechloral, no further evidence of identity has been
obtained. It is realized that there 1s considerabdle force in
a suggestlion that thils small amount was exisbtent in the sample
and that the treatment w&th:aaﬁium Pavored the separatlon.
This single faet invites further ﬁtaéy as it ls very easy to
imagine epimerization of the «CBCC1, groups snd corresponding

intarugn&a@siaﬁs af the dichlorals.



The available data on the rotations of the chloraloses were
examined for eny regulavities. The aldehyde carbon of the
chloral group undoubtedly becomes asymmetric when it is attached
to two aarbana:@f the glucose chain. DIxamples of such i&ﬁw
merism are found in the bsngyxzéemamathylglaﬂeﬁiﬁaﬁ a&uﬁiaéﬁby
Onhle (21) and by Fﬁaﬁéanbarg@ ﬁonééhl@rﬁléxeaf @rr&iahlaréés* ‘

and their derivatives whieh differ only in the spatial com-
figuration of the chloral ez attached to the hexose molecule,
should be discovered by a constant difference in moleoular |
robations. Only two monoehloraloses arefknaﬂn; Examination
of the following table of molecular rotetions shows no regular

sum or differenco.

'f%ﬁblg H )
Rot, ¢

G-gluccehloralose
Ts 8?’?. +19, 565

p~glucochloraloss

" u e F AN &8

+44,55°:13,721%
Pentacetyl aw%lucachle?alasa,mll.éﬁ .*6,1?5‘
{needles 3

»

*»

-

. ) 22,415, +34,765
Pentacetyl ﬁ«glueachlﬁralaaa;*5&:3&a§23,&&@1

Penta?atyl a;glueachl@ralasa'*6&;21“‘3&,%4&
plates)

64,1441 * 5,864

| T

Evidently these 1&6@@?5'@& §@3'¥&Fy‘iﬁ any simple gaﬁnﬁr to
which Hudson's rule could apply {(17). ﬁ&i%har has any constenecy
appeared in the figures on the rotations of the dishlorals,

- It should perhaps be noted that work on the rotatery power
of these compounds is attended with certain difficulties. As

shown In the experimental dats, the solutions observed were



quite dilute. In the extreme emse of Bsglucochloralose, the
highest aesa&aawmw»aa cbtainable gave an observed reading just
& few times the possible error in reading the polarimeter.
mvaw@ exists wwmm the possibility that some sclutions measured
were equlllibrium mixtures of optical isomers. Several prepar-
ations have been found to be without optisal activity. Only in
the ocase aw‘v@wwwnaﬂww g-glucoehlorslose, m.p. 151.5°, was there
positive evidence that the compound used e¢ould not be resolved,
In thils case the erystals obtsined were so large, perfect, and
well charscterized that it could consist of one optlcal form

glone.
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EXPERIMENTAL DETAILS

ACETYLATION OF ge~GLUCOCHLORALOSE: After refluxing 5 gms. of
a-glucoechloralose with 35 ce. of acetylchloride and a small
amount of freshly fused ZnClz for half an hour, tﬁa,exaﬁsg
scetylehloride was distilled off. The residue was poured into
water and washed until free from acid. '?ha insoluble portion
was filtered off end recrystallized from alecohol. A mixture
resulted which was separated eas follows: the solid was dig~
solved in slightly more than the lesst amount of belling alcohol
and ccoled without disturbing the eontainer. §eﬁg'ﬁaa&1@a
erystallized outj the liquid was carefully poursd off and ire
regular f@ﬁrﬁiﬁﬁéVyiataia&s appeared as from g supersaturated
solution. 4 eeriain degree of separatlon wes achleved by
washing the mixturs with ether at room temperature but this was
not as sharp as the separation from the alcohol solution noted
above. The needles recrystallired well from alcohol. They
were more soluble in ether than the platelsts} they were alsc
soluble in petroleum etherj m.p. 33*”* Speecific rotation in
CHCls (1.4 gms. per 100 ﬁe.zz§;7§§» 11.8°,

Caloulated velue for chlorine in CygHesOis Cls.....19.803.
Chlorine found, by CariuSees..esssvesoessss.10.85%; 19, 575%

The figure starred was the result of Cl determination on the
mixture before separation.

The platelets erystallized from alecohol and came out
most readily when the solution was seeded. Large crystals were
obtained by adjusting the concentration for slow érystallikau
tioh. They melted at 151.,5°. Soluble in CHCls, slightly
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‘wawﬁwwﬁ in aw&&%w and in petroleum ether, inseluble in ﬁmﬁawg
Specific rotation in CHCls (1.6 gns. per 100 cc.) /& m

66.2°%.

Caleulated wvalue for ghlorine in ﬁw&ﬁn&@»mmw&.“‘.@Hw@w@&¢
mwwwvﬂmw.mwm W@gﬁ,ﬁ .muw ﬁgmhﬁ_%t B W = R g S 19. Wﬂwmw 19, @-m\% -

SAPOHIFICATION OF THE PENTACETYL DERIVATIVES: Pentacetyl
m;mwﬁaﬁawwawﬁmamw,@mm mwwa5Mwwmm‘ﬁMWWINmm {about 154) in methyl
aloohol at room temperature for twenty minutes. The mixture
was poursd Iinto water acldulated with enough HeS04 to neutral-
ize the KoH, @*@Hﬁﬁ@ﬁﬁﬂ@%ﬁwama separated out at oﬁam@ it was
recrystallized once and ehecked by melting point, wmmwmowwww
ﬁ@@ﬂﬁﬁ@ﬁﬁWmewmww was saponified under the seme conditions

but no glucochlioralose appeared when the alkali was neutral-
ized. The neutral sgueous soclution was evaporated ﬁm&m% a
vacuum, but only Rag804 crystellized out. The residus was
extracted with alechol bubt no material was obtained by ex-
traection. Another sample wag mized with 5 ec. of water and

5 ce. of a solution of KOH in methyl aleohol. Bolution was
complete after five minutes at room temperature. The solution
was at once dilubted, neutralized, and allowed to evaporate at
room temperature. Only Hag304 was recovered. The products of

this reaction were evidently volatile compounds.

SEPARATION AND PURIFICATION OF q«~GLUCOCHLORALOSE, During the

routine preparations of mfmwﬁ@&mwwawmw@mm it seemed possible

that a ressonable amount of g-glucochloralose gould be ob-
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teined as a by-product and studied. FPrevicusly the aquecus
acid solutions remaining after the separation of P«glucochlors-
lose had been evaporated and ether extracted in order to obtain
the salphs isomer. Sinee heating with acid was known to detcome
pose this eompound (7) neutreliszation of the acid before concen~
trating the solution was tried. When alkall was added until |
the acld was as nearly neutralized as possible, without becom-
ing in the least alkeline, the a~glucochloralose was pre-
cipitated in a rather impure condition. An improved procedure
for purificatlion iz given below. Obaervation of different
condensatlions mekes it seem that a low temperabture, partienl-
arly during the first few hours, favors the production of
a=glucochloralose., 4 pimilar instance is noted in the work on
glycerol ring derivatives by Hibbert (14) and Nieuwlend {(20).
On the strength of a reported failure (23) to obtailn P-gluco-
ehloralese from cellulose by the usual condensatlion method,

the condensation of cotton with ehloral was tried in the hope
of obtalning a greater yleld of a-glucochloralose, 'Eﬁwa@ary
the major derivative from the colton tuwrned out to be P=gluco-
chlaralaas; although some d-glucochloralose was obtained,.
ﬁiw@@aé‘waa recrystallized from pyridine, to get B-glucese, and
during the condensation particular attention was pald to the
gooling of the mixture. Both moneehloraloses were obtained

in this case also.

To purify the ag-glucochloralese the aqueous solution



econtaining the impure precipitate was brought to boiling and
filtered hot {(some Beglucoschloraslose separated here). The so-
lution was evaporsted to one-~fourth its wvolume at slightly over
room temperature, The precipitate was mixed with NagS0.5 it
was then taken up in‘ale@hni and filtered from the undissolved
salt. The elear sleohol solution was diluted with an equal
volume of water, warmed on the hot plate until turbid, and
cooled slowly. The preciplitate came down in needles and was
recrystallized from 385 alcohol. It was sometimes recrystale
iized from water, but the time required for erystallization
was greater., It was finally reerystallized from CHCls with a
small amount of alaahel, m.p. 187°. Specific rotation (0.9
gm. per 100 ec.) 1%;7 3“ 15.96°.

CONDENSATION OF »zswﬁimwmaﬁasg WITH CHLORAL, A& mixture of
25 gms. of a~glucochloralose with 100 cc. oconcentrated HpS0,
and 50 gms. ehlorasl hydrate was stirred mechanically and kept
below 20°C. by an ice bath for the first few hours. It was
allowed to warm gradually to the temperature of tap water
and during ﬁh# last few hours 1t was allowed to come to room
temperature {sbout 25%°). The totsl time was sight hours.

The insoluble mass was ground with water and the liquid stirred

into four times its volume of water. The next morning the
inscluble material was filtered off and washed free from acid.
Much manipulation of this orude product was for the purpose
of finding certain known dichlorals, but it was without suc-
cess. Finally the water insoluble material was dissolved in
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GCle and crystals obitalned from that solution. These were
later recrystallized Trom 575 aleohol. The tonstant melting
point was 199°, The amall»amaﬂﬁt aveilable was analyzed by
Carius ﬁathﬁd7fﬁr chlorine. Considering the very small sesmples
the results were reasonsbly atcurate.

Sample 1. 0.0572 gms. AgCl - 0.0738 gms. 49.08% Cl.

Sample 2. 0.0458 gms. 4gCl - 0.0890 gms. 48.074 C1.
Calculated value for ﬁlaﬁmgagﬁla,*gg*!*¢*.*t.,.“48¢4a% Ql*

CONDENSATION OF 3.METHYLGLUCOSE WITH CHLORAL., About 30 gms.
of 3-methyldiacetoneglucose, 150 co., of concentrated HgSO.,
and 45 gms. of chloral hydrate, were stirred by motor stirrer
for ten hours, During the first twe hours loe was used arocund
the beaker to cool the mixturej later the evolutlon of heat de-
ereased @ﬁi”tayﬂﬁatﬁr~waa'anffieianz for cooling. At the end
of ten hours the mixture was slowly poured into 1.5 liters of
cold water while the water was being rapidly stirred. After
stending over night the insoluble material was washed free from
acld end filtered. It was then dissolved in hot sleochol and
allowed to crystallize. All the eryatais akﬁainad_frem‘ﬁaﬂling
the alechol solutlion were recrystellized several times from
alecohol. They reached a constant melting point of 194°.
Speeific rotation in CHCly (1.5 gms. per 100 cec.) zflzfﬁzgﬁ?a .
These were identifiled as orystals ﬁf‘mﬁtkyl derivative of the
dichloral =268° and were lebeled Compound IV,

When no further precipitste of these crystals ecould be



obtained from the alecohol solution, the alcohol was diluted
with water and the oily residuc was dilssolved in CCl,. After
separatlon it was recrystallized from 767 alcohol. It formed
very small needles which melted at 111°, It was very soluble
in aleohol and ehloroform, slightly solubls in peﬁralsualﬁthazq
$@aeifi§~rﬁﬁg%iﬁn in CHGl, (1.26 gms. per 100 cc.) Zﬁ' 5@ |
-10.8%.

Chlorine found Dy Carius............47.29%; 47.07%,

Calculated for CiiHyeO0sClosessessersecesens 474274,

METHYLATION OF DICHLORAL -226°, The usual method of methyl-
ation was used {5). The chloreform was evaporasted from the
éxtrgnkaﬁ material and the solid digested with several portions
of petroleun sther. Long monoelinie e?yatais formed and were
1ifted from the solution. Three more recrystallizetions gave
a constant melting product, m.p. 1@5Q,a Speaifile rotation
{3.9 gms. per 100 ec.} in CHCl,4 Z&;%gvnzﬁ¢9?°‘
Chlorine found by Carius...........47.08%; 47.47%,
Caleulated £or C11H10060lascvannnesennssss 47,275,

ACEYYLATION OF DICHLOBRAL »138°. 4 mixture of 15 gms. of the
dishloral -135° with 25 cc. pyridine and 40 ce. of acetic an-
hydride was left for 48 hours on a sanﬁ bath {about 70°), The
mixture was then poured into water and the insoluble oll washed
fres of aéié& The oil was taken up in aleohol and decoloriszed
with eharcoal. Long needles slowly erystallized. It also
aryatalliﬁaﬁ from petroleum ath@r, L %5*5§a Optically in-
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active in CHCl,. .
 Chlorine found by Carlus.........43.92%; 44,06%,
G&lﬁ’ﬁi&t@& for elagzﬁﬁqﬁia* R T R R 44t2&%;



SUNHARY

It haﬁ,bean~ahawn thet the shown that the exygﬁn‘riﬁg in
a~glucoshloralose and 1ﬁ‘xgla@ﬁlara1@£$ ean be aganﬁ&,vth@ugh 
with difficulty, By the action of acetyl chloride and fused
ZnClz. 5apagir1ﬁaziaa in the c@ﬁ& of pantsa@ﬁyl,ﬁ*glu@aa

chleralose was stopped with the removal of these acetyl groups
and the ?«g&aﬁe&hla@ai@sﬁ~réﬁﬁ?@ﬁaég It was nat‘yaaaiﬁla to
stop ﬁapﬂﬁifiﬁa£ian st & aimilarfstaga-with,tha pﬁnta@etyl‘
derivatives @f~ﬁaglﬁaﬁahlaralaaa‘. ; |
~ The monemethyl derivative of dichloral ~268° was msde by

a method which located the free hydroxyl in thils dichloral,
This is probably the positlen of one hydroxyl in @wglﬁﬁeﬁhlﬂr&“
lose, The monomethyl derivative of dichloral -225° was pre-
pared and charscierized. .

g-glucochloralose was condensed with chloral and a n&w
dichloral isolated in small gquantity.

o conelusions gould be drawn from a study of the molecular
rotations of the chloraloses and %hﬂir‘ﬁariﬁativea,

The monocacetyl dorivabive of diehloral ~135° was obtained
in & orystalline state and has bewen deseribed.

The 5téuntnrs'af the chloraloses has been dlscussed in the
light of the nsw compounds prepared.
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