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Abstract:

Alloxantin has been prepared from uric acid and the effects of different quantities of reagents has been
studied. An average yield Of 12.7 grams alloxantin has been obtained from all runs, and an average of
14.5 grams alloxantin from runs in which conditions were most favorable for its preparation.

A possible new method for the preparation of alloxan directly from uric acid has been found, although
more work along this line is necessary.

In, brief, certain conclusions may be drawn - 1. Temperature must be kept below 35°C.
2. Amounts of KCIO3 less than theoretical may be used.

3. Increasing the ion concentration does not materially aid the formation of alloxan during oxidation,
while increase during the ruduction materially lowers the yield.

4. The Solution of alloxantin tends to become supersaturated. 5. Mechanical stirring both during the
oxidation and during the reduction is beneficial.

6. There is no "burning up" of the uric acid during the oxidation to form. CO2 and H2O.

7. The addition of the KCIO3 in solution is more conducive to gentle oxidation and helps avoid the
effect of "local" oxidation as. when the solid KCIO3 is used. The KCIO3 is added in a part of the water
ordinarily added to the uric acid.
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THE OXIDATION' OF URIC AGID WITH
POTASSIUM CHLORATE AND HYDROGHLORIC ACID. o
THE- PREPARATION OF ALLOXAN g
AND ALLOXANTIN. | -

I. INTRODUCTION

One of the earliest rééeérches on uric égid was that
of Liebig and W8hler in 1838, in which it was shown that the j'jlg
acid and 1its derivatives may be considered as’derived ffom‘, ‘ o
barbituric'acid,»CAE403N2, the ureide of malonic acid. of
these derivatives of‘uric acid, those which may be consid=
ered as derived from the condensation of one molecule of urea
with one molecule of a dibasic acid, thus giving rise to
cyclic ureides, are the most important. Of these cyclic uré»
~ ides, one of the most important is alloxan, or mesoxaiyl
urea, qbtained by ‘the oxidation of uric acid by cold nitric
acid: | |

65H403N4 ¢ H20 ¥ 00— G4H204N2 4+ CO(N 2)2

Alloxan is of considerablé mmportancé on account of its‘
ready transformation into other ureides, one of which is all-= " -

oxantin, 08H4O7N4.3H20, a compound in which one of the water

molecules is probably considered as constitutidnalq

2 0,10, t2(H) ,—> Cgi, 0N, 4vH20

Alloxantin was first prepared by Liebig and Wohler in-

o




1838 by the reduction of alloxan with stannous chloride.1
E.Fischer prepared alloxantin somewhat 1aterlby the reduc-~ - ‘ﬁ
tion_of‘alloxan-with hydrogen sulphide‘2 | .
Uric acid, when oxidized with well-known oxidizing

agents, yields vafioﬁs oxidation producfse Under varying
‘conditions, parabénic acid,-GBHQOBNQ, and alloxan, C4H204N2,‘
are formed. The oxidation products depend largely upon two
factors,(l} the oxidizihg agent used, and (2) the nature of
the solution,,i.e,,whephef'acidic, basic, or-neufral, the
latter factor being the more impor*tant;3

' Alloxan, once formed in solution, is difficult to re-
move in the solid state dué‘(l} to-the presence of the oxidi-
zing agent employed and,Whiqh remains in the solution, and
(2} to the instability of the alloxan itself,.Alloxan often
reacts with excess-dxidizing agents to form explosive mixtufes,‘
particularly during the usual process of evaporation under
reduced pressure to remove the excess solution. For this
reason it is‘nqt considefed'advisable‘to attempt to obtain-
the alloxan from thé sdlutioh once it is formed? Sevérél in-
stances are recorded in the literature in Wh:fch alléxan kept
in glass containers has exploded while on the work shelf,

due to the decomposition into carbon dioxide and water, the

1. Tiebig and Wohler, Ann. 26, 266, (1838}
5, E.PFischepr, Ann. 215, 258,(1882} o
3, Biltz and Schauder, Jour.Prakt.Chem. 106, 108-72 (1923} AT




gas formed being unable_to escape and the pressure created
being of sufficient amount to break the glass.
| Due to this instability of the alloxan, and the dif-

ficulty frequent;y ehcoUnteredﬁduring its preparatien Al
fectly from uric acid, it is advisable to first prepare the
reduct ion produet'of alioxah, alloxantin, which can be moré7
easily separated in the solid state and which can be readlly
transformed into alloxan by dlrect ox1datlo£.

Under proper cpnditions, alloxan in solution may be
- reduced to form alloxantin. The most satisfactory agent for
this reduetion to.alloxantin has been found‘tp‘be hydrogen
‘suiphide, though Liebig and Wohler and ethere5:reeommend the
use of stannoue chloride. Hydrogen sulphide is more-eatie—
lfactory than eulphur dioxide because it has a greater re-
ductlon potential than the 1atter. |

At ‘the suggestion of Dr. 0 E.Sheppard and under hls
personel supervision, a series of experiments were performed
fo determine, if possible, the factors influencing the
yields of alloxantiﬁ obtainable from alloxan pfepared-from
urlc acid, while still in solution.

The publication ".Organic Synthesis" refused to pub-

lish a method, of Dr,Sheppard and W.W.Hartman, for the pre-

. 4, Bogert and Wheeler, J. A G 3. 32; 809, (1910}
Franklin S _ 32, 1362,(1910)
Gortner ) " 33, 85, (1911}

5. Liebig and Wohler, loc. cit. = . '




paration of alloxan from alloxantin, for two féasoné, (1}vo
satisfactory method was available for the'preparation of
alloxantin, and (2)The 1list price of alloxantin in the East—‘
man Kddak Companyfs catalog of Organicvchemicals is sonme~
what higher thén the list price of all&xan,

Dr.C.8.Marvel, of the "preparations staff" of "Or-
ganic Synthesis" gave the following results from tests run

at the University of Illinois using G.P. uric acide-

Run No.l - 30 gr. uric acid =~==-~ 9 gr. alloxantin -
2 ~30 " I 12 " "
3 - 300 " ST 86 " "
b BO M S L A
5-120 " ' M L 30 0w

These results show an average yield -of 10.9 grams of
alloxantin from-BO grams - of uric acid, and very‘pooﬁ;consistn
ency in the yields obtained. -‘ AR

The directions for the preparation df'éilokantin in
general use are those of Vanino.6 In brief, they‘are as fol~-
iows~~ |

Place 15 grams of uric acid, 30 grems of concentrated
" HC1 and 40 cec. of distilled water in a round bottom flask.
AHeaﬁ to 30°¢. and add in émall quéhtities 4.grams of KClOB_
“during 45 minutes. Filter if necegsary and add 30 cc. of water.
Saturate the solution with hydrogen sulphide. Crystals of

alloxantin and sulphur are formed. Filter énd wash the pre-
6. Vanino, Preparativ Chemie, Vol.II,page 233.




cipitate with cold water. Dissolve the alloxantin in boiling
water and filter to remove.the.inéoiuble sulphur. Cool the“‘i“.,1 *
filtrate, and alloxantin sépafates out in the form of'whiﬁe SO
-needles and prisms. |

The work done, then,. has been a study of these direc-

tions. . It was desired to prepare alloxantin in more satis- ‘ i§g;
factory yields, and if possible, bo find a method for the . f"f:;‘ A
prcparatlon of alloxan directly from uric a01d a method -

lacking the difficulties encountefed When the- alloxan remain- 'v,f‘;

ed in solution after oxidation,




IT. DISCUSSION OF RESULTS

Alloxantin was prepared following the directions of”

Vanino, but different variables were studied-! -

.1/ Temperature = Control of the temperature of the

oxidation of the‘uric acid and the reduc-

tion of the alloxan to dlscover the most sat=

1sfactory temperature for the greatest yield.

2/ Acid. Concentration = Various acid concentrations

were tried with the hope that an optimum oxi-

dation potentiairto give the maximum yield of

alloxan could be discovered,_

j/iAmount‘gi Oxidizing Agent - Tﬁe quantitj of K6103
ﬂused for theeoxidation of the uric acid to
alloxan was varied, with the view of studying
the effect on‘ﬁhe oxidetion of the following-
a. Theoretical‘ameunt, |
b. Slight excess

C. Sllght amount less than theoretical

4/ Addition of Hydrogen Sulphide = A study of the a-“_i

mounts and methods of addltlon ( rate, time,
etc.:) with the hope that this_weuldfgive a
better insigﬁt into the reductlion of alloxan
to form alloxantin. |

5/ Dilution Prior to Reduction - The effect of the

7. In each case, the procedure and guantities of startlng
materials were the same.: See EXPERIMENTAL PART- REGULAR RUN.

b




T

water or acid added prior to the addition of the hydrogen
sulphide was studied in order to find the céncentration
of the acid necessary for the maximum reduction of the all=
oxgn. ' |

These variables will be discussed-

TEMPERATURE - The runs made with no controllof the tempexz

ature showed that above 35°C° the‘yieid of alloxantin-was
materially lowered, while below 35°0. no great difference
was apparent, though & longer time was regquired for the

completion of the oxidation reaction.

Run  Temp. Time Yield of Alloxantin
1 30-35° 1 hr. 17 grams

> 55 . Fne, 9 "

3 20 2-hr. 15 M

A 20 1 hr. 10

Noté that in Run 4, the time element enters into the
consideration of thé final yieid. At lower temperatures than
3500. 1t is. essential to allow enough time for the reactioﬁ.

to go to completion.

AGID CONGENTRATION. - The oxldising acbion of the KC10 is

speeded up in‘the'présence of excess HCl. .More acid should
aidﬂﬁhe adtigﬁﬂbfithe KGlOB.on the uric acid, giving more
"compleﬁe oxidatibhfahd less tiﬁe should be required for the

reaction.




With this in miﬁd, various amounts of HC1l were add-
ed before the oxidatién of the uric acid, and the effect of
the acid concentration Waé noted. ‘It waé during these runs

that it was found possible to pfepare alloxan directly from
ufic acid. The method is degcribed in another part of this~

paper.

=

IABLE IT

Run Grams HCl  Grams HpO Yield

A 100 40 15 gr. alloxan
B 80 60 - 14 v w
c 80 60 | 12 oo

On saturating the filtraté from fhe abdve the hy-
drogen éulphide, no appreciable aﬁéunt of alloxantin was
formed. Thus it will be seen that the presence of HC1l in
excess of the amount in Vaninojs directions does nqthing )
more than throw the alloxan out of solution as faét'as'it
is formed. |

AMOUNT OF OXIDIZING AGENT - The theoretical quantity of

‘ KGlO3 necesaary for the oxidation of 30 grams of uric acid'
to alloxan is 7.25 grams. The Vanino directions c¢all for 8.0
grams of7K6103. It was thought that the excess-KClOB was .
poséibly being used to further oxidize the ailoxan to.para=
banic acid. Three runs were made to determine the yields of

alloxantin from 30 grams of uriec acid, using a theoretical

amount, a .slight excess, and a slight amount less than the




theoretical of the oxidizing agent.

-TABLE III
' T Grams uric acid
Run Temp. - Grams K0103 Yield - not acted upon
18 -25-30°  7.25 16 gr. ~ 3.00
19 . " - 7,25 16 " 2.50
20 " 675 17 " 3.00

- This would indicate that an amount of oxidizing
agent iess.than the theoretical is entirely satisfactory
for.ﬁhe oxldation to alloxaﬁ; evenithough the entire amouht
of the uric acid was not acted ubon{ '

ADDITION OF HYDROGEN SULPHIDE - Since”no papticularly good’

means was avalilable for accurately measurlng the amount of
hydrogen sulphlde added’ durlng the reductlon of the alloxan,
a time factor was employed. A strong current of the gas was
passed through the alloxan solution for 15- 20 mlnutes in
‘each case and‘the‘effegts Werevnotedt When the solutlon,‘
after reduction and‘filtration,‘was aliowed,to stand over-
night in an atmosphere-of hydrogeﬁ sulphide, no more allox~
antin was precipitated. Even with the hydrogeh.sﬁlphide be-
ing added under a preésgre of six or more inches of watef; -
the yield of allbxantin‘was not‘increaéed. '

Run  Yield Prggsure

5 16 6" water

7 17  atmospheric
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safors,

It is the opinion of the writer that the chief dif-
ficulty encountered during'the preparaﬁion of alloxantin
is the lack of comﬁlete.reduction of the.ailoxan, Since in
every case; a portion of the ligquid remaining‘after reduc-=
tion With hydrogen sulphlde, when applied to the skln gave
the red coloration typlcal of alloxane Further addltlon of
hydrogen‘sulphlde did not pr301p1tate the alloxantin which
should have been obtained from this alloxan.

.In addition to this, a run was made'on'alloxan»pre-
pared from alloxantin by oxidation With fuming nitric acid.
The conditions of acidity and the pfesenee of KC1 and water
Were'followed a8 closely as possible, on-the bagis of a reg-
ular run made on uric acid. After paSS1ng in the hydrogen
sulphlde in the spme manner as in ‘regular runs, the allox»
antln wa.s flltered off geparated from.the precipitabed sule=

phur and allowed.to settle overnlght The amount of alloxan .

“;taken for this run was 5 O grams. The theoret cal yield of

alloxantln from 5.0 grams of alloxan monohydrate is 4.1 grams.
Yield obtained was 2.0° grams or 50% of the theoretical.
2 CyHaOuNpil HpO ¢ Hp — 3 CgHuO-N, + Hp0
alloxan monohydrate ‘alloxantin .

2 x 160.0 . 5
268 X

DILUTION PRIOR TO REDUCTION -~ With the hope that a variation

of the H4 ion concentration during the reduction would give

a more satisfactory yield of alloxantin, various amounts of
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HC1 and also of H2O were added @rior ﬁo reduction.'it will
be seen from Table V that an increase of HCl materially
yloWers the yieid, as do amounts of water in excess of 150 cc.
Vanino recommendSVBO cc. water for 15 grémé of uric acid.
Dilution,with‘water up to amounts .of 150‘cc..show no effect

on the yield.

| TABIE v
Run Reageht added | Yield Allokantin _ ‘
9 300 cc. H2O . 11l gr. | Iin runs;9-12
10 150 cc. " 16 inclusive, the
11 200 ce. " 14  water added(total
12 100 cec. " 16 volume) included,
14 50 ce. HC1 8 ' 60 cc. regulafly |
15 100 cc. " | 6 ‘added.
16 40 cc. " .10 |
17 80lcc, " 12

SUPERSATURATION OF SOLUTION BY ALLOXANTIN - In each case ob-

served, ﬁhe‘dissolved alloxantin showed a marked tendency to
~supersaturate the solution and only by prolonged stifring
after cooling was this overcomeu' Though the solubility of

) 8 ' ‘
alloxantin as given by Biilmann and Bentzon 1s .2886 grams

per 100 grams of water, as high as 11 grams (Run 9} were re~ .

. covered from 1 liter of solution after vigorous stirring and | -

scratching the sides of the beaker.

8. Biilmgnn and Bentzon, Ber. 5;; 522, (1918}
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ITI. EXPERIMENTAL PART

PREPARATION OF ALLOXANTIN - REGULAR RUNS.

Throughout this paper, the term\"reguiar runs” Thas
been used to denote runs made in the following'manner ahdv
upon which various amounts of reaéents‘were used in order to-
study their effect on the yield of allokantin.

To 30.0 grams of uric acid, 60.0 grams concentrated
‘HC1 and 80 cc. distilléd water, in a 500 cc. round bottom
flask, was added in small amounts, 8.0 gréms of powderéd N
K0103, The addition was made during 45 minutes to one hour,
the temperature being kept below 3500. When the reactlon
was complete, as shown by the solution of the SOlldy it was
filtered, if necessary, and dlluted W1th 60 ce. of water. 7
Then a strong stream of H,S was added and soon the crystals
of alloxantin and sulphur were precipitated. After 15~2O
minutes‘'addition of @he HnS, the mass of'crystals was cooled

and fTiltered on a suction filte.eiThe mass was Washed Wlth

cold water and the solid placed again in the flask and
boiling water was added to dlssolve the alloxa,n’bj.n° The wa-
ter was not boiled while in contact w1th the alloxantln,
since too strong heating tends to decompose the alloxantlna.‘
A small amount of decolorizing carbon was added to 1nsure a
white product and the mixture was filtered to remove'thel
gulphur and carbon. In all, 400 cc. of water was used for
the extraction of the alloxantin. Thé filtrate containing

 the alloxantin was cooled owernight andAthe alloxantin
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came down in the form of white needles and prisms. Stirring
after cooling materially aided in the counteracting of the
tendency of the alloxantin to supersaturate the solution.
The product was dfied.ovef gulpvhuric acid. In order tO'ob—
tain more perfect mixing of the reagents, é motorAstirrer

- was used in all these ruﬁs, bophlduring the oxidation and
during the reduction.

The uric acid used in all'these eiperiments was C.P.
Eastman product, one kilogram of which was given byAthe Baste-
man Kbdak Company to the Montana State College Deparﬂment of
Chemistry for.thgs work. The conoenﬁraﬁed HC1 and the KClO3
used were C.P. and the wgter was regularly distilled.

For all runs made, BOoo'grams of the uric acid‘was'
£aken, thus doubling the amounts of all the reagents in the
Vanino directions. |

‘The motor stirrer used was a small electric motor,>
having an r.p.m. of 1800. The stirring device pfoper,was con-
structed of Pyrex glass tubing .in the form of a T having
three hoies,‘one placed in the center bf the crosg member,
pro#iding in this manner more activé mixing of the materials.
The stirrer was held in the flésk by means of a glass bear-
.ing slightly larger than the stirfer, througﬁ the4stopper,
.and no lubrication was foﬁnd necessary. Heat of contact proved"
“too great for the use of vaselline as a 1ubricant,‘and a heavy

stop-cock grease, Lubriseal, was found ver y satisfa¢tory tho
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not eésential.

| Coﬁtrol of ﬁhe speed of the motor was accomplishéd
by means of a "saltmcell”‘rhéostat. Into é-glass.jar was .
fitted a stopper containing.two carbon.e;ectrodes,.one df |
which was moveable, By varying the cdhcgntration of -the :
éélt'solutién, the speed of the:mdtqr was easily -control- -
led, Aftef 1ong‘continuoué use, the solution'in'the cell
oftén heated sufficiéntly to cauée the Speed of‘the motor -
to rise, when it was merely‘hepessary to decrease the elec-" .

.trode-surface b& raising the»moveable electrode out of the

solution a little way. — o ,

ey

0o Volts o :
SRR P Ny CWired 1z semes wih mador

P

_ 1
TTFTETIT T ]

Figure 1 _ ;
' Diagram of Salt-Cell Rheostat.

Loaned for this work by Dr.W. M. Martin Of,the‘Montaha'Expera‘ 

" iment Station,Bozeman,lMontana.
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EFFECT OF NOT CONTROLLING THE TEMPERATURE.

The mixture of ufic_acid and HC1l tends to heat raﬁ—
idly when the KClO3 is added. To test whether this heating
caused any decomposition into carbqﬁ dioxide aﬁd Water(of
the uric acid},a run was made as follows-

"Regular" quantitieés of uric acid, HC1l and water
were usedvand the gases generated during the reaction were
drawn through a series of gas-=washing botﬁles,(l)’twe'bet- ,
tles of KI_sdlufien‘in'carbon tetrachloride,0014, to absorb
the chlorine gas 1iberated, and (2} a weighed bottle of NaOH
solution. The entire amount of KGiO3 8 grams, was added rape
idly and the solutlon became clear in about 5 mlnutes,_snow-
ing complete oxidation of the uric acid. The temperature rose
rapidly to o maximum of 65°G. The weighed NaOH bottle gained
onlj .08 grems, a qgantity far too small to be considered as
carbon dioxide coming from any "burnedlﬁp“ uric acid. On re-
duction, the solution yielded 11.0 grams. of alloxantin, a
smaller amount than ueual due'ﬁo the probable formatioh of.
parabanic aeid; This was run No. 13.

A second run, No. 23, gave 9.0 grams of alloxantln,
and in thls cagse the entlre amount of the KIGlO3 was added

at once; the oxidation was complete in .4 minutes,

SOLUBILITY OF ALLOXAN.

Biilmann and BentZOng determined the solubility of

g. Biilmann and Bentzon, loc.cit.
S (o o .
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alloxantin alone and of alloxahtin in the presence of var-.
ious amounts of alloxan. They found the solubility in water
to be .2886 parts of alloxantin per 100 parts of water, but
gave no data on the solubility of alloxan itself.

The solubility of alloxan in water at 25°¢. has been
determined during the course of this work. |

EXPERIMENTAL PART.’

Preparetionfof Alloxan: _

ST.O'grams of finely crystalline alldéxantin and‘80 CC.
of Water were placed in a large beaker fitted with a mecheni—
cal stirrer and the contents'brought to a temperature of 509
C. on a Water bath. Then 8 cc. of fuming nitric acid (sp.gr.
.1 52) were added in a fine stream, keeping the temperature at
5500 After the nltrlc a01d had been added, and the tempeéra-
'ture regulated at bb O¢, the stlrrer was stopped. Soon a vig-
ofpus reaction took place and large quantities of oxides of
‘Hnitrogen were evolved. The beaker end-contents were heated to
6590. for about ten minutes, when the solid was nearly all
in solﬁtion.‘The reactioﬁ mixture Wes placed in a large heak-
er and cooled overnight .at about OOG. or below. The 1arge.(
crystalé'of‘alloxanltetrahydrate were filtered off and Suckm
ed as free from water as possible, and then washed with 1ce~
water. These.crystals were recrystallized three times from

boiling water, but were not boiled with the water. After the

third'recrystellization, the material was pleced over cen;
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centrated sulphuric acyd for several days. The product was a
white powder, the monohydrate, which decomposed,about‘l69pc,-
Solubility of Alloxan: | | |

In small bottles fitted‘with ground glass stoppers
WaS‘placed 20 cc. of distilled;water and mere:tnan enough
alloxan (15 grams) to completely.éaturate ‘the solution. The
bottles and contents- Were placed in a Water bath carefully
regulated to 25°Ca and allowed to remain for two days, A
portlon of the supernatant liquld was plpetted off and ta-
ken to dryness under reduced pressure. At a pressure of 8 ins
~ ches of mercury the solntion boiled&at'35~4ooc Af*en itnwas
dry, ‘the small dlstllllng flask (50 cc. ) used was placed over
,concentrated‘sulphurlc acid and taken to constant Welghta

| The results. follow= - |

~Ten cc. of solution-

1
1

Wt. of flask and alloxan. = . 24,2326 grams
Wt. of flask 21,0060
Wt. of alloxan in 10 ce. 3.2266.

Five cc. of SOlUthDP

Wt. of flask and alloxan N 92,6215 grams'

Wt. of flask . _21.0060 )

Wt. of alloxan in 5 cc. 1,6155 : h;
N " " 10 ce. : 3,2310 B

Hence the gsolubility of alloxan in 100 parts(gramsd of

solution is=~ (3.,2266 plus 3, 2310) x 10 equals 32,288 grams
2




NEW METHOD FOR THE PREPARATION OF ALTLOXAN.
10

Vanino gives a method for the preparation of all-
‘oxén by the oxidation of uric acid by chlorine in the pres-
eﬁce of acetic acid.

It was found during these experimeﬁts that alloxan.
was thrown out of solution in the presence of an excess of
HC1.

30 grams- of uric acid, IOO'qc, of coﬁcentrated HC1,
and 40 cc., of water were placed in a round bottom‘flask
fitted with a ﬁechanical stirrer. 9 grams of KC103 were
added in small dmounts, keeping the tempefature about 25QG,
After about two hours constant mixing, the white solid was
filtered through a suction filter and sucked as dry as poss-
ible. The solid readily dissolved in water. A test portion
‘ placed in a test tube with water and heated dissolved at
once, showing that the uric acid,which is insoluble in water,
had Dbeen oxidizéd,'The gsolid could not hgve‘been parabanic
acid, since this 1s soluble only 4.7 parts per 100 parts of
water. If the test portion did not readily dissolve, the
eﬁtire go0lid portion was again agitated for a longer period,
using the same filtrate again, since it contained sufficient
oxidizing égeht. When the test portion showed the oxidation
reaction was complete-(solubiiity? the entire solid after

filtering was placed in a dessicabor over NaOH to remove'the

10. Vanino, loc.cit. page 235
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remaining HC1l, and later dried over concentrated sulphuric

acid. The solid had a decomposition point of about 170901

Three rﬁnS,A,B,aﬁd.G,were méde,:énd yields of 14;15
grams were 6btained, This methoq may have possibilities |
although lack of materials and time prohibited further work
aloﬂg this line. _

Obviously it is desireabie to prepare alloxan‘direét—
ly from uric acid, thus eliminating fhe reduction to ailoxf
antin and the subsequent reoxidation to élloxan. Further

study of this reaction 'should tndoubtedly prove of value.
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. HCl added " H_O added

Before. 010, Before Red. Béfore Rea,

) TABLE SHOWING ALL RUNS.
Yield of Pime of Grams HCL added
Run _Altoxantin Temps Oxidation KC10,
N _.
1 7egri 35C lhes 8 60 ce.
2 9 55 50 min: 8 X
; 5 15 20 2 Br; 10 "
s 4 10 285 1 hr, 8 "
5 16 20 1 hri g "
6 17 30 1 hri 8 "
7 1w 20, - 2hre. 9 "
8  19.5 20 2 hr; 9 S
9 1L 30 1 hrs, 8 o
10 16 30 1hrs 8 %
11 14 30 1 hz. 8 "
12 16 30 1 hr; 8 "
13 11 no 5min, - 8 . "
control _ . S
-1e 8 %  Ilhrs . 8 O 0®
15 6 50 1 hrs 8 v
6 10 30 1 hri .8 L3
17 12 70 1he, -~ 8 %
18 16 30 1 hr 7425 v
12 16 30 ~ Lhre e2m "
20 17 80 1 hry 6275 .
2 13 . 30 1 bre g - m
22 135 30 lhe, 8 W
83 9 no‘f 4 ming 8 LIRS
control '
4 15 25 2 hr, 9 100 cce
alloxan » : ' -
14 a5 2 hr. 8 80 ce.
o alloxan ) ’
11.5 25 2 nr, 8 80 ce.
" alloxer ‘ ‘ : o

-none.
”
i

9%

W

w

]

(%

50 ces

100 ce.

40 CCo

180 ece
- noune

"

t

1

"

60 CCw

"

tr

"

”

1

| 300

150

850

100

80

cei f
ces
ces
cce

CCh

none:

none

noune

none

"

1.60%cey

T,

id

-1
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IV. SUMMARY

Alloxantln has been prepared from urlc a01d and the
effects of dlfferent quantltles of reagents has been studied.
An average yield of 12.7 grams alloxantln,has been obtalneq ,
from all runs, and an‘averageiof 14.5. grams alloXantin'from
arune in which oonditions‘were most favorable for its prepar-
ation. ‘ | | |

A p0381b1e new method for the preparatlen of alloxan
-_dlrectly from uric a01d has been found although more work
along this line is necessary.

In, brief, certain eonclusions‘may_be‘draﬁn -

' 1. Temperature must be kept below 3500.. o
.2, Ambunts‘of KGIO3 less than theoretical may be‘ﬁeea;

3. Increasing th‘e.H+ ion-concentration_does:not mat-
erially aid the formation of alloxan during exidation; while
increase during the ruduction materially lowers the yield.’

4. The solution of -alloxantin tends to become super-.
saturated. |

5. Mechanical stirring both during‘the.oxidationfand‘
during the reduction-is benefieial.

6. There is no "burning ub" of the uric acid during
the oxidation to form GO, and H,O.

7. The addition of theKGlO3 in solution is more
conducive to gentle oxidation and helps avoid theﬂeffect
of "local oxidation as when the solid KGlO3 is used. The
KGlOB is added in a- part of the water oralnarlly added to the

uric acid.

AT
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