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Relisble prooedures are
henzene (benzenehexol), te

iven for the preparstion anhd purifieation of haxshydroxy-
ydrowy-p-bengeguinone, rhodisonic acid, triguinoyl {eyclo-

hexanehexone], croconit aeid, and leuconic acid (eyclopentanepentgne),  Certain derivabives
and eolor testa, aa well as Infrered and uitraviclet speelra, are reported for their identiBeation.

1. Introduction

On oxidation, cyclobexanehexols {inositols) yield
keto derivatives which, by suecessive enolization and
elimination reactions, can be transformed to poly-
hydroxybenzenes [1-5].) In progressing from eyelo-
hrxana derivatives through cyclic olefinic intermedi-
atea to aromatic compounds, reactions and materialz
are encounterad which are eminently suited for the
study of reaction mechanizms and basic concepta of
theoretical organic chemistry [8].
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Hexsahy benzene (benzenehexol, I) ean be
prepared from inositolz (eyclohexanehexols) and from
tetrahydroxy-p-benzoquinone {II, obtsined by self-
condengation of Ejruxal in alkaline golution). Omxi-
dotion of I yields II, which is further oxdized to
thodizonic acid (III}, end this s oxidizced fo tri-
quinoyl ({eyclohezanehexons, IV). Tet.rahydmg~
p-benzoquinone and rhodizonie acid are not oaly
mnteresting in their own right, but also setve ae
intermedistes in the paretion of croconic acid
(¥}, s dihydrozy triketone having a five-carbon
ring. Oxidation of croconic neid yields lenconie
neid {VI). Because these compounds, needed as
mode!l substrates in & study of antioxidant and
oxygen-carrier f)mperties, wers not avaeilable in &
guitable state of purity, the methoda reported in the
experimental part were developed for theic synthesis
and purification.

2. Hexahydroxybenzene {Benzenehezcl, 1) [7]
2.1. Discuoesion

Hexahydroxybenzene (1), the enolic form of the
trihydroxytriketocyclohexanas, can he pre-lpared by
the self-condensation of potassinm carbony! followsd
by hydrolyeis (8, 9], by nitrstion of di-&ﬂﬂ&tf]hf—
droquinone followed by reduction and hydrolysis
[10], by oxidation of myo-inesitol followed by enoi-
zatiom [11], and by reduection of tetrahydroxy
I[mrizuqumune {IT) by means of stannous chloride
i2].

2.2 Preparaton of Hexahydroxybenzens [13]*

Stannouva chloride dihydrate (100 g, 0.44 mole) is
added in one portion to a boiling, mechanically
atirred solution of 10 g (0058 mole) of tetrahydroxy-
p-benzoquinone (I} in 2084 ml! of 2.5-N hydro-
¢hlorie acid, In a few minutes, the red color of 11
disappears and long, needle-like crystals of hexa-
tii:nll?t“w:lma wad developed in mm’:]{zm ofug (A1 B}, abhdar ghe diqse-
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hydroxvhenzene (I} begin to form. Concentrated
hydrochlorie acid {250 mi; specific gravity 1.08)
i added, wnd the stirred suspension 1= hented to
boiling, mixed with 600 m] of concentrated hydro-
chloric acid, cooled in ice, and fihered with secticn
on a Iritted-glase filter. As moech solvent as pos-
sible i= removed by suction, without exposurs to
air, by covering the filter with an inverted funnel
and introducing nitro%en, and by using a polyethyl-
ene dam to remove the final traces of the solvent.

For purification, the crude product is dissolved
n 450 ml of hot 2.5- hydrochloric acid contalning
2 r of stannows chloride dihydrate. Ilecolorizing
curbon is added, the hot suspension is filtered, the
inzoluble maticr 15 washed with 75 ml of hot water
and the combined filirate and washings ara mix
with 1 liter of concentrated hydrochlorie acid and
covled in ice. The resolting crystalz are collected
on & [ritted-glazs filter, in an atmosphere of nitrogen,
wished with 100 ml of & eold, 1:1 mixtare of ethonol
and concenteated hydrochlorie acid, wnd dried over
sodium hydroxide in a vaenum desiccator to give
7t 8 g (about 769) of eolorless crystals which
do not melt? when placed on & hot plate at 310° C.
Infrared ond uliruviolet wbsorpiion spectrs are re-
corded on pages 158 and 1680,

Hexahydroxybenzene can alse he racrystallized
from Z-methoxyethanol by the addition of benzene;
tha crystals are scparated, washed with acetons, and
dried in & vacuum desiecator. The yield iz about
the aame a2 in the previous method.

Charscteriatic derivatives of hexahvdroxybenzene
are the hexaacetate, mp 203 to 205 C [10, 15), the
hexabenzoate, mp 323 to 325 °C [9], and the haxa-
methyl ether, mp 81 °C [16].

The following convenient color teste may be used
for identification of hexahydroxybenzene:

{a) (Developed in this laboratory,) A solution
of farrie chlomde in 1:1 aquecus methanaol is slowly
added dropwize to a sticred, aqueous solution of
bexabydroxybenzenc under a stream of nitrogen.
As addition of the ferrie chloride mee&ds, tha eolor of
the solution passes suecessively through the following
characteristic =eries, representing oxadation steps:
magents or cherry red (L1} ; green (II1); and, finally
a stable, deep hlue {presumahly a mixtura of II] an
IV}, When the solution i3 cooled m ice for several
bours, colorless erystals of the octahydrute of IV

dually separate. )

{b) [9] Ona ml of a eoncentrated, agqueous solution
of barium chloride is mived with 0.5 ml of & dilots,
aquecus sclution of ferric chloride containing one or
two drops of acetic acid {or of dilute hydrochlorie
aeid), o the mixed solution are added one or two
dl‘ﬂﬁﬁ of an aquecus aolution of hexahydroxyhenzene.
A lright-re precipitate of bariwn rhodizonata
rezulis,

1 [plest ghe product 18 thoroughly washod, € mey contain treces of tho zalta
Tin pratesw f tin ean b datarmined by diaaulﬂq‘i » Ampa In oitrie ack,
Qrapivatibg Lha mlutiunhalml Hmiting the recidne, When the rewrratplllzation
B el irbend p.rog:]tlr, thks test dosa not provide any appraciphle Aol rasklya,
T of Atatnans chioride 1o €ba receyatallization prevents tba lormation ot oweias
sirgd OIlAAL IR produrcts,
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fe) [9] One ml of a -dilute, agueous solution of
hexahydroxyvbenzene iz mixed with 1 ml of a satu-
roted, squeous solution of megoesiurn nitrate, and s
faw drops of dilute ammeonia ere added. A carmine-
red pracipitate results.

3. Tetrahydroxy-p-benzoquinane {II) [17]
3.1. Discussion
The preparation of tetruliydroxy-p-hensoquinone is
based on the sell-condenention of glroxs] in the pres-
ence of sodium aulfite, air, and & hase. The proee-
dure was originated by Homelka [15], and has been
siudied and modified by subsequent workers [18, 19,
20]. DPresurnebly, hexaliydroxybenzene 12 formed
mitially; this is modized to tetrahydroxy-p-henzo-
qﬁ;inuna. gnd this, in turn, te rhodizonie acid. As
shown bv Faliadi and Saper [13], when sodiun bi-
carbonate 13 used as u huffer, the dizodium salt of
tetrahydroxy-g-henzoquinone is formed in a yield of
£to 11 parcant.  YWhen the reaction mixture is highly

alkaline, substaniial quantities of disodivin rhodiz-

onste und disodium eroconate are formed, in addition
te the disedium sult of tetrahydrexy-p-benzoquinene.

3.2. Preparation of the Disodiom Salt of Tetma-
hydroxy-p-banzoquinone |1.3]

A solotion of 400 ¢ (317 moles) of anhydrous
godivm sulfite and 150 g (1.79 moles) of sodiom biear-
honute in 3 liters of water is placed in & $-liter, three-
nocked flask fitted with & thermeometer, an air inlet
tube {1-cm diam}, and a tobe connecled Lo & water
gepirator. The solution is hested bo 40 to 45 20,
and 600 g of o 3}-pereent, nqueous solution of glyoxal
(3.1 moles) is added. A brisk stream of air is drawn
through the aolution for 1 hr without heating, after
whiclh the mixture i praduoslly hested to 90 °C.
Aeration is then stopped, and the mixture i=s heated to
ineipient boiling and cooled te room temperature.
The resulting, crystalline disodium aalt of 11 is re-
moved by filbration, waslied successively with 50 ml
of rold, 5-percent, aqueons methanol and 50 m] of

methanol, and dried in a vacoum desiceator. The
¥ield (22 10 24 g) corresponda Lo about 10 percent of
the theorstical, bazed on the plyoxel used. The prod-

uct cun be uzed without punfication for the prepara-
tion of teirahydroxybenzene, rhodizonic acid, or
erocanie acid. It is sensitive to oxidation by air and,
if etored in a loosely Bt%lﬁpemd bottle, ie completely
oxidized £o disodinm rhodizonate i severa]l months.
Tetrehydroxy-p-benzoquinome 13, however, rela-
tivaly stakls in air.

3.3. Peparation of Tetrahydroxy-p-benzoquinone

The cruda disedium salt of II (20 g) is dissolved
in 220 ml of 2.5-% hydrochloric arid by heating.
On cooling, ihe sclution ylelds glistening, blac
crystals of tetrahydroxy-p-benzoquinone which are
collected by filteation, washed with ice water, and
dried in a vacuum desiceator; wt, 12 to 15 2. The
product ia recrystallized from werm, 2-N hydro-
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chloric acid to give lustrous, dark eryatals [5];
alterpatively, it may be rewryatallized Itoin ncetone
by the addition of petroleum sther to give small,
da:;l]{ cryatels. Spectrograms are given on pages 148
and 160,

4. Rhodizonic Acid (III} [21]
4,1. Discusbion

Heretofore, rhodizonie acid (I1I), 1the oxidation
produet of I, has been prepared by oxidation of
myo-masilol wilh nitric acid [11], by reduction of
IV with solfurous aeid [10, 16, 20], and by synthesis
from glyoxal [15]. Drescribed below nre the prepara-
ton of ammonium rhodizonate [21] from glyoxal,
and of rhodizonie scid from the dsoedium sait of
11 by oxidation in air.

4.2, Preparafion of Tetrahydroxy-p-benzoquinone
and Ammeonium Bhodizonate from Glyozal

Aquecvs glyoxel (600 g of a 30-parcent solution}
iz self-condensed in the presence of sodiuwm asulfite,
oxygen, and sodium bicarbonate as described in
gectlon 3.2. After 1 hr of aeration, 100 g of sodium
hydroxide is added. The alkaline solution (pH I0)
i= heated, with aeration, to incipient boiling, wnd
cocled to room temperature.  The mixtyre of
erveialline aodium salts of 11 and 111 is filtered off
and washed successively with 50 ml] of cold, 50-
percent aqueovs inethanol and 50 ml of melhnnol.
The air-dried salts {24 to 26 g) are dissolved in
200 ml of 2.5-V hydrochloric acid by hoiling, and
the golution ie immediately cooled in lee* The
reaulting erystulline I1 (8 to 9 g) iz separated by
filtration, washed with 20 ml of ice water, and dried.

The ice-cold, dark-red filtrate is Drought to
#H 5.5 to 6.5 with ammonia, The rewlti.ge, dark-
blue, erystaliine ainmonnin rhodizonnate is separaied
by filiration, washed with 25 m] of ice water, nnd
wir-dried; wi, 7 to 8 2 Tt 18 recrystallized from
750 ml of hot water,

4.3, Preparation of Fhodizenic Acid from the
Disodium Salt of 11

The discdium salt of 11 (40 g}, prepared as deacribed
in section 3.2, v placed i & larpe, fat-bottomed dish
snd hented in an oven at 170 to 180 *C for 24 hr
The residue iz suspended, with mechanical stivring,
in 200 ml of warm, 2.5-N hydrochioric acid, and alter
several minutes, 1 g of decclorizing carbon is added;
the golution iz cooled in jee and filtered throwgh

a filter paper precosted with paper pulp. L
brownish- e?lu“r solution is_ concentrated under
diminigh ressura ot 35 °C to a semierystalline

mass, and the aquecus hydrochloric aeid is remaoved
by euccessive addition wnd evaporation of t(hrea
50-m] portions of & 1:1 mixture of benzens and
acetone, The residue is triturated with 50 ml of
acetone, the snapenzion is filtered, and the insoloble
product is washed with sofficient cold acetone to

iProlonged hesting cprss disproportienalion (2.

remove all colored impurities. The ecrystallina
residue, consisting of sodiutn chlotide and crnde
rhodizonie weid dihydeate, i gir-dried and puiverizad,
nnd the powder is added to 200 ml of diozane pra-
heated to 30 °C. The suspension is stirred for 5
min and then fltered through a flger Tuﬁer procosted
with decolorizing cerbon,  The insoluble matter is
washed with 50 m! of warm dioxane, and the slightly
colored filirate ie cooled to about 20 °C. Pentine
{sbout 150 ml) i= added to incipient turhidity, and
erystallization of rhodizonic amd dihydrate is in-
daced by scratching the ingida walls of the container
witl: & glags rod. The mixture iz cooled in ice for
wbout 30 min, the suspension is filtered, and the
crvatals are washed with 50 ml of & eold, 1:1 mixture
of dioxane and pentane, and air-dried; wt, 25 to 35 p.

The crode rhodizonic acid dihydrate s reeryetal-
lized froun warm dioxane by the addition of pentane
and ather; by concentration of the filtrate, an addi-
tional crop is obtained. The air-dried produet,
which still contains dioxane, i= dried for 48 hr in
a vacyum desiceator over sulfuric acid; total yiald,
about 21 g (609;) of colorless erystals. Measurements
of infraved and wliraviolet abserption are reported
on puges 158 and 160.

he parity of the product mey be determinad by
titration with iodine [20]; 155 mg of rhodizonic
acid dihydrate conswne 14.87 ml of 0.1-% I35 aolu-
tion; feand, 1507 ml.

If subjected to & high vacuum (0.1 mm) at room
temperalure the compound is converted into the
soptlet-red crystala of anhydrova rhodizonte neid in as
little ns & min. The same transformation can he
accomplished at higher temperatures by vacuum
sublivnation [20]. ERhodizonic seid gives & colorless
solution in 2.5-N hydrochloric acid, whereas tetra-
hydroxy-p-benzoguinone gives s cherry-red =olution,

5. Triquinoyl (Cyclohexanehexone, IV) [23]

5.1. Discumsion

In 1862, Terch [24] obhtained & product, now known
a8 triguineyl, by oxidation of either hexahydroxy-
benzene (I} or tetrehydroxy-p-benzoguinone (1T} with
nitrie neid or chlorine. ‘i%n subatanco has been
characterized by Nietzki and coworkers [8, 10, 25],
and studiad by Henle [26], Bargel [27], and Eistert
and roworkers [20, 22}, The procedure deseribad
here is bazed on the original werk of Lerch and of
Nietzli. Because somo workers have experienced
difficulty in the preparation and purification of IV,
the procedures are given in detail

5.2, Preparction of Triguincy]l Octohydrate

Recrysinllized tetrabydroxy-p-benzoguinone (10 g)
1z added in small inerements doring 5 min to & me-
chanically stirred solation of 100 ml of concentraten
nitric acid and 25 ml of water kept at 10 °C.  The
reaction v continued for an additional 5 min, 25 m)
of water iz sdded, and the mixture is cooled in ice
for 15 min. The crystalline triguinoy] oectehydrats
that separales is filtered off, washed sucqe&sivel(g'
with 20 1l of ice water and 30 ml of an ice-cold,
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1:1 mixture of acetone and ether, and air-dricd;
wt, 12 to 12.5 g; mp 96 to 97 °C,

The scbstance in recryetallized in the followin
rnanner: The ootabydrate (5 g) = suspended in 50
of metbanol containing 3 ml of eonesntirated nitric
acid, end the suspension is heated to 55 to &) °C,
with etiveing. en dissolution is eomplete, about
200 mg of decolorizing carbon iz added, the suspen-
sion is filtered, and the inscluble matter is washed
with 25 ml of water. The combined filirate and
washings are evaporated under diminished ure
to about 25 ml, and the sclution is cooled in ice
until erystallization begins, and then pgraduslly
diluted with 2i ml of sceione. The crystalz ars
collected on a Flter, washed auccessively with 10 ml
of cold 1.1 acetone-water mixture and 20 mil of
cold acetone, and air-dried; wt, 2.1 g By con-
centration of the mother liquor, ndditions] material
(08 g} is obtained. The octahrdrate consiate of
calorless, lusirous plates or prisms, mp 99 to 100 °C
{decomposition). Infrared and ultravielet shsorp-
tion spectts are recorded on pages 159 and 161,

A charpeteristic color test [26] for IV involves
heating the compound with a saturated, aqueous
solution of bhariem chlovide; bright-red barium
rhadizonate i= precipitated, following disproportiona-
tion [8, 221.

6. Croconic Acid (V) [28]
&.1. Discussion

Croconie seid (V) is one of the first enediohic weids
to have heen roported. Sinee itz discovery by
Ginelin [28] in 1825, it has engaged the attention of
many workers [10, 30-3%]. As poinied oul by
Hirats and coworkers {36], the anion has an unusual
resonance structure, Croconic acid s formed from
a variety of polyhydroxybenzena derivatives by
oxidation followed by a rearra ent of the henzylic
acid type. Jt can be efficiently prepared by oxida-
tion of tetrahydroxy-p-benzoguinone or rhedizonic
acid with manpanees dioxide. In the process, the
benzene ring 13 degruaded, with climination of carbon
dioxide. e reaction was discovered by Nieigki
[l.?:E] and hss since been used by many workers.

¢ procedure given here resernbles ane described by
Yamada and Hirsta [40], and differs from prior
metheds in that it starts with the erude mixture of
sodium gslte obtained from the condensation of
glyoxal (instead of wiith pure sedium rhodizonate)
and uses a speoial type [41] of aclive mangenese
dioxide na the oxidant.

6.2, Preparaton of Active Manganese Dicxide

Commercial manganese carbonate (500 g) in a
flat-hottomad tray or dish is heated 1n an oven at
2905 to 310°C for 12 to 18 hr. Aftor being cooled,
the product is treated with sufficient aqueous nitrie
acid {15 to 20 ml of concentrated acid per 100 ml of
golution) to decormpoze any residosl carbonate and
to give s strongly acid solution.  After 30 to 4i

min, the manganese dioxide iz filtered off, thﬂraughly
washed with water, and driedfat 150 to 160 *C for
18 to 24 hr. Afier its recovery from reaciion mix-
tures, active manganess doxide ecan be  Used
repeatedly if it iz redried st 150 to 160 °C for 18 to
24 hr. anganase  dioxide preparsd by other
metlinds proved to be less satisfactory.

6.3, Barium Croconate Hydrate

To a solution of 49 g of sodium hydroxide in 1.2
liters of water are added, with stirring, 21 g (0.1
mole] of érude disodium  telrshydroxy-p-henzo-

uinone (gee section 3.2) and 55 g of active manganesa

ioxide. After 5 min, the mixture iz heated to

hoiling, refluxed for 45 min, and filtered, and tho
manganese dioxide is washed with 800 ml of hot
water. The combined filirate and washings are
treated with abent 210 ml of eoncentrated ﬂ*dm-
chloric acid in portions, giving & bright-yellow
solution. To thia is added a hot solution of 50 g
of barium ehloride dibydrate in 150 ml of water,
with stirring; the mixturs is heated to 85 to 90 °C,
cooled, and kept st room temperature. The re-
sulting, lustrous, yellow plates of harium ecroconata
monchydrate are collected on a filter, washed
succezm1vely with water and cthanol sod sir-dried;
wi, 22 to 23 g

6.4, Conversion of Barinm Croconate to Sodivm
Croconate

Buariom croconate {17.5 g¢; 0.08 mole) iz added in
gmall portions, with stirring, to 150 ml of & 10-
percent aquecus solution of anhydrous sodium
carbonate. The mixture is boiled for 5 min and
filtered; the barium carbonate is weshed with 30
ml of hot water, end the combined yellow filirata
and washings ars diluted with 20 ml of glacial acstic
acid, heated o boiling, and cooled in e, Dscdium
croconate  trhydrate separates in long, yellow
eryatals, which are eollected on a filter, washed with
40 ml of iee water, and air-dried; wt, shout 10 g.
A second ::rl:n:nl:- 2.5 to 3.5 g) ia obtained by adding
about 204 of 95-percent sthano] to the mother
liquor and cooling the solution.

ipotassium croconate may be prepared similacly.

6.5. Croconic Acid Trhydrate

Barium croconate (55 2} 12 added mn atmall portions
to 200 ml of me-chnnic.uﬁg' stirred, aqueous sulfyric
acid {containing 20 wl of concentrated acid) at 55
ta 60 °C; stirring ie continued for 30 to 45 min. The
herium sullate is separated by filtration, weshed with
25 m] of hot water, and dizcarded. The comhined
filtrate pnd washings are evaporated to dryness under
dirminished pressure, the residue is diesolved in a hot
solution of 25 ml of absolute ethanol and 150 rml of
dioxane, and the solution is treated with a small
?u&ntlt;‘!r of decolorizing carbon and filkered. The
Hirate is concentrated under diminished pressure atb
40 °C until erystallization begione, and the mixtore is
diluted with benzene to incipient terbidity and cooled.
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After several hours, the resulting crysials are sepa-
* rated by filirntion, washed with benzene, and dried
in a vacuum desiccator, By concentmation of the
mother liquor, additionsl crystals are obtained; the
eombined yield of croconic acid tribydrate is about
20 g. Infrared and ultcaviolet abaprption spectra are
recorded on pages 160 and 161.

Apnhvdrous eroconic acid is r‘g:ra]mr:aud by heating
the n'iﬁydmtc at 120 2 for 2 to 4 hrs; it slowly
decomposes abowe 150 °C). Croconic acid may be
characterized ps the dimethy] ether, mp 113 °C [35].

Small quantities of croconic acid may he preparad
hy passing & selution of 5 g of disodiwm eroconata in
300 ml of water through 80 m} of p cation-exchange
tegin {Amberlite 120-H™), concentrating the effluent
under dinunished pressure, and cryatsllizing the prod-
uet from dioxans with the addition of ether, benzenes,
or pentane,

6.6, Pmparaton of Manganese Croconate
Trihydrata

A polution of b g of croconic acid tribydrate in
30 ml of hot water is treated, with sfirring, with &
hot, satyrated, squesvs solution of manganous ace-
tate until s precipitate fuﬁm?l. T]ﬁ mixture is mlll:rolald
to rooin temperature, and the reaulting ~¥ol-
low cryztals are separated by filoration. i%]:ua. pmtfuct.
8 recrystallized from water by the additien of ace-
_ tone; the yield is almost quantisative.

Analysis: Calenlated for CpbnQ,3H,O: C, 24.1;
H, 241, Found: C, 24.0; H, 2.5,

6.7. Analysis of Croconic Acld

The purity of samples of croconie scid may be
determined by titration with » standard zolution of

potassium permanganate {ses eq (1)),
12 EMnO, 4 23 H50, 4 5 NaCOp — 6 K80, L
12 MnS80,4-25 CO:+5 NaS0,+23 H0 (1)

A 50-my eample of disodivm eroconate, previously
dried at 120 *C for 1 hr, iz transferred to & 250-mi
Erfenmeayer flask with 25 to 50 ml of water. Sulfuric
acid {50 ml of 3.6 N) is added, and the solution is
heated to 80 *C and rapidly titrated with 0.1-2¥
potassivm permanganate to the complete disappesar-
ance of the original yvellow color. en Sl of 2
5-percent solution of zine chloride is sdded, and the
addition of permanganate is continued dropwige with
swirling, until s faint pink color, stable for shoyt 1
. min, 18 produced. A 50-mg sample of disodium
croconate monohydrate consumed 29.20 ml of
0.1-A potassium  permanganste; caleulated  for
Na,CyOp HyQ: 29.40 ml.

Z. Leuconic Acid {C{fér.]:rpentunapentnne, V1)

7.1. Disoussion
Leuconic acid was firgt prepared by Wil [43] in

1861, Particularly poteworthy investigations wers
made by Nietzlki [32], Homolka [44], and Eistert and
coworkers [22]. The ure given in Precent
paper i & modification of that of Nietaki.

7.2, Preparation of Leuconic Acid Pentahydrabts

Purified anhydrous crocomic acid (2 g), or en
equivalant amount of the trihydraie, is added in
portions, with stirring, to 20 ml of ice-cold, concen-
trated nitrie acid durng 3 min, and the mixturs is
atirred until evolution of nitrogen dioxide ceases
{about 10 min). Then 20 ml of ice-cold methanal
iz added, and the mixture is stirred while orystal-
lization of leuconic acid pentahydrate ocours; after
10 min, the crystals are separated by filtration,
washed with methanol, and air-deied; wt, sbout

20 p.

anr recrystallization, the compound s dissslved
in the minimal quantity of water; the solution is
treated with decolorizing earbon and filtered, and
the filtrata iz concentrated under dinunished pressura
at 40 °C to about % ml. After the addition of
several drops of concentrated nitric aeid, the aolu-
tion, on cooling, yvields eclorless crystels of Jenconic
acid pentahydrate. Infrared and wliraviolet absorp-
tion specira are given on pages 159 snd 161,

Crystalline letconic acd pentahydeate may be
igolated from concentrated, ngueous solution b
adding & 1:1 mixture of 2-propancl and sthanol;
this product is devold of nitrie acd.

The pentahydrate melts with dehydration at 115
te 118 °C, fuﬁowad by slow decomposition at 158
to 162 *C. Leuconic acid may be characterized as
the pentaoxime [32], mp 172 “C. In the present
study, it bas been found that the oxime may con-
vqrtllmntljr be reeryetallized from N, N-dimethylformea-
mide,

When & saturated zolytion of sodium carbonata is
added to an aquecus solution of lenconic acid, a
g;ugi}c eolor is produced, followed hy deposition of a

ifficultly selable, white precipitate of the sodium
aalt of rnesoxalic acid [44].

8. Epectraphotomatric Measurements

Iﬁum' 1 reports infrared spectrograma [or the
freshly ]i‘repar&d, crystalline compounds in Nujol
mulls. The measurements were made with a
FPorkin-Elmer Infracord Medal 137 {double besm)
spectrophotometer aquipped with a prism of soditum

oride for the 2- to 15-p range.

The uliraviolet sbeorption messurcments given
in figure 2 ware mode with & Beckmon DEK-2
spectrophotometer with matched, 1-em quariz cells
and the appropriate eolvent as Lhe reference stendard,
It the course of time, the spectra for some of tha
compounds change, presumably from oxidation
roactions. To minimize oxidation, freshiy boiled
golvents were used, but complete exclusion of oxygen
wes not attempied.
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