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THE SELECTIVE OXIDATION
OF ORGANIC COMPOUNDS PARTICULARLY BY
IODIC ACID

Introduction

Most of the work in the field of oxidation of or-
ganic compounds has been centered on, the problem of the
charscter of the end products formed. Until recent years,
(4, €, 11, 12, 13, 17, 18, 19) comparatively little atten-
tion has been pald to the amount of oxidizing agent actual-
ly consumed in the oxldatlon process.

In this study.a serles of known pure compounds was
submitted to oxidizing conditions and the amcunt of oxi-
dant consumed in each case was deternmined by btack titra-
tion. The number of eguivalents of oxygen consumed per
mol: of substance was calculated and the result compared
with the number of equivalents of oxygen per mol- of sub-
gtance had fhe reaction gone to completion., By these
comparisons it was hoped that in the case of some of the
reagents, at lesst, the end products could be postulated
and that the groups present in the original compound
might be made determinable in this manner. This would
gconstitute a new tool with which to probe molecular struc-
ture.

Hydroxy compounds were selected for study with the

hope that some of this work would be useful in studying

the structure of "pantothenic acid" which is known to be a



hydroxy compound.

In order that this approach to organic oxidations be
of value the reagents should be used under circumstances
which will allow the residual smount of oxlidizing reagent
present at any time to be determined by simple means.

‘Also the conditions chosen should be that the maximum amount
of selecuivity, as To Types of compoundg Or orgenic groups
attacked, De snown Dy Lne reagent under ovservaiion.

The results obtained in the case or iodic szcid (9,
11, 12, 19) give evidence that at least one reagent has
been found that is useful. In the other cases no useful
degree of selectivity has been demonstrated under the con-
ditions used.

Other reagents investigated included a. Potassium
permanganate 1in %% per cent sodium carbonate solution
(5, 7, 15). ©b. Potassium permanganate in dilute sodium
hydroxide solution, used in the cold (7, 10). e¢. Potassium
permaenganate in neutral solution (10). 4. Potassium di-
chromate in glacial acetic gcid solution (3, 5). e. Po-
tessium iodate in glacisl acetic aecid solution. £f. Ceric
gulphate in dilute sulphuric aeid solution (20). g. Po-
tassium periocdate in dilute sulphuric acid solution.

Preliminary experiments were run on each of the above
reagents to see whether or not they appeared promising.

I£ unpromising results were obtalned, other reagents were



gstudied in turn.

No work was attempted using such reagents as lead
tetra-acetate (6), peracetic acid (2), iodo-silver
benzoate (14), selenium dioxide (1), or osmium tetra-

oxide and hydrogen perioxide, or chlorates (13).



Experimental Procedure

Since 1t was the object to secure partial oxidation,

the conditiones used were milder than those necessary for

complete oxidation., All reacticns were carrlied out, unless

otherwise stated, in»ordinary six-inch test tubes which
were placed in a constant level water beth and maintained
at the boiling temperature of water. All glassware was
previously clesned with hot chromic-sulphuric acid clean-

ing solution to prevent possible contamination.

Potassium Permanganate in 33 Per Cent Sodium Carbonate

Solution. |

Five milligram samples of the compounds to be oxidiz
ed were weighed directly into the test tubes, 10 ml of
2.4 N potassium permengenate dissolved in %% per cent
sodium carbonate solution added, the whole shaken and
placed in a water bath. After 1% hours the reaction mix-
tures were rinsed into 250 ml erlenmeyer flasks with dis-

tilled water. The contents were then neutralized with 50

ml of 1 per cent sulphuric scid and the excess permengsnate

destroyed with a weighed quantity of standardized ferrous
ammonium sulphate. The asmount of permanganate not used

in oxldizing the compound was deteriined by diluting the
volume to 100 ml and back-titreting with 0.1 N potassslium

permanganate in the presence of 5 ml of 85 per cent



ortho-phogphorie acid.

TABLE I

Results of Oxidations with Potassium Permanganate
in 3% Per Cent Sodium Carbonate Solution
After 13 Hours

Experimental number:Theoretical Number
of milliliters of : <for Oxidation

N Oxidant per milli-

mol of substance L

Compound

e we as e=

2,6 dimethyl L
hydroxy Ethyl

Mandelic Acid ? 4,0 for side chains
Glycollic Acid Fo Lt 6.0 comnlete
Tartaric Acid 3 8.9 10.0 complete
Meta-hydroxy- 3

benzoic Acid 2%.2 28.0 complete
Nicotinic Acid 5.8 22.0

e Se e wm AW eA SE W s sw me wa ww

Nicotinic Acid: 23.6 ol,0 for side chains
2,6 dimethyl 4

hydroxy Nico- !
 tinic Acid : 6.0 32.0 complets
Blank : c.0

All compounds tried in these preliminary experiments
were attacked, but as no apparent specificity as to other
groups or types of compounds, except for the oxidations
of the side chains in the caeses of mandelic acid and
2,6 dimethyl, U hydroxy ethyl nicotinic acid, was dls-

covered, no further investigation was attempted.

Potassium Permanganate in Cold Alksline Solution.

Esrlier work, as referred to by I. M. Koltholf (7)
gsuggested the feasibility of using cold potassium per-

manganate solution as an oxidant. Different types of



compounds other than those referred to previously were
tried.

Five milligram sgmples were introduced into 100
ml- ground glass-stoppered flaske, followed by the addition
of 25 ml of 0.123 N potassium permanganate and 10 ml of
4 N sodium hydroxide. The solutions were placed in a dark
cabinet for 24 hours at room temperature. At the end of
this period the mixtures were neutralized with 4 N sulphur-
ic acid solution and diluted to 100 ml. The remaining
permenganate was reduced with 1} grams of Mohr's sslt.
The excess of Mohr's salt present was determined by titra-
tion with 0.1 N permanganate in the presence of 5 ml of

&5 per cent ortho-phosphoric acid.



TABLE II

Results of Using Potassium Permanganate
in Cold Alkeline Solution

iExperimental number :Theoretical Number

tof milliliters of $ for Complete
Compound =,y oyidant per milli-:  Oxidation

tmol of substance d

After 24 hours

B-Alanine : 11.65 g 12.0
1-Theonine ¢ 9.55 : 16.0
B-Amnino Butyric : 3
Acid : 30.60 ] 18.0
»B dlhydroxy- H
Butyric Acid 8,68 : 16.0
Lactlic Acid H H
(Calcium 8alt): 6.4 : 12.0
Acetic Acid : 0.0 : 8.0
Acetone : 10.73 : 16.0
After 50 hours
Lactic Acid : 10.0 : 12.0

In some cases, such as exemplified by B-amino
bﬁtyrio acid, the ﬁumber of equivelents of oxygen which
would ke conéumed hed the rezction gone to completion,
minus the experimentsl value obhtained, gave a difference
numbericelly equal teo thé number of edquivelents of oxygen
which would be necessary to oxidize acetic acid to
completion. This would suggeest that one of the end pro-
ducts of the reaction would be escetic aecid, Howevgr this
could not be shown to be the general case for at the seme
time no specificity for attacking any one type of compound

or groups could be demonstrated.



Potassium Permanganate in Neutral Solution.

In the following reactions the permenganate solutions,
which in the above experimente become alkaline as the
reaction proceeds, were kept neutral by the presence of
megnesium sulphate which precipitates the hydroxyl ion
as fast as 1t is formed.

Five milligram samples were placed in test tubesv
with 3 ml of 0.6 N potassium permenganaste, 7 ml of water
gnd 1 gram of solid magnesium sulphate. Thie mixture was
placed in & water bath for 1% hours. At the end of this
time the solution was acidified, Mohr's salt added, and
the excess tltrated as before in the presence of ortho-

phosphoric acid.



TABLE III

Resulte Obtained by Using Potassium Permanganate
in Neut”al Solution
After 1% Hours

: Experimental Number :Theoretical Number
of milliiliters of ¢ for Oxidgtion

N Oxidant per milli-:

mol of subatance 3

Compound

e we e we

liandelic Acid 9 5 ¢ 4.0 for side chains
Glycollic Acid ¢ 6.4 complete
Tartaric Acid 10 06 :10.0 complete
Metahydroxy- : 2

Benzolc Acid 28.0 128.0 complete
Cltrazinic Acid : 18.2 :18.0 complete
Nicotinic Acid ¢ 1«0 122.0 complete
2,4 dimethyl 6 :

hydroxy Zthyl : -

Nicotinic Acid: 16.75 124.0 for side chains
Blank - 0.0 :

Although neutrzl permanganate sclutions gave resulie
showing more nearly complete oxidation than in the case
of alkgline permenganate, sufficient selectivity was not
evidenced in any of the experimentgs tc mske it seem dg-

slrable to extend the study further.

Potassium Permenganate in Glaclal Acetlic Acid Bolution.

In view of the fact tha’% acetic acid is not attacked
by potassium permancenate eolutions, thie mixture was
tried under the same general condlitions of tenperature
and Sime of oxidation as used in the other experiments with

permangenate. However, back titration and comparing with
blanks showed that the permariganate underwent excessilve
decomposition in this Type of solution.
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Potassium Dichromate in Glaclal Acetic Acid.

Five to six milligram samples were placed in test
tubes containing 2 ml of normal potassium dichromate plus
10 ml of glacial acetic ascid, At the end of the reaction
time the solution was further gcidified with hydrochloric
aeld, diluted tec arproximately 150 ml, 0.75 grames of sodium
bicarbonate added (to give an atmosphere of carbon dioxide)
plus 1% grams of potassium lodide. The iodine liberated
by the excess dichromate present was titrated with 05 N

godium thiosulphate solution using starch indicator.

TABLE IV

Results of the Experiments Using Potassiuvm Dichromate
in Glacial Acetic Acid as an Oxidizing Agent

tWt. of:Expt'l Number:

¢Sampleiof ml of N tTheoretical Num-
‘in mgs:0xidant per ! ber for Oxida-
: : Subetance 5 tion

After 1% hours.

Compounds

Mandelic Acid : 5.0 2.24 ¢ 4.0 for side chains
Glycollic Acid : 5.C 3.96 : 6.0 complete
Tartaric Acid 2. 5.0 .3 10.C :10.0 complete
Meta-Hydroxy- : 3 $
Benzolc Acid : 5.0 11.8 128.0 complete
Blank 3 : 0.0 :
After 2 hours.
Mandelic Acid : 5.0 6,55 ¢ 4.0 for side chains
Glycollic Acid : 5.0 6.63 1 6.0 complete
Tartaric Acid B0 17 10.2 $10.0 complete
Meta-Hydroxy- : : :
Benzoie Acid : 5.0 : 16.6 128.0 complete
" Blank ; ; 0.0 3
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The gradual increase in consumption of oxldizing
agent with the time as shown in most cases indicated that
the reasgent was not specific but generally attacked all
compounds, the extent of which was dependent upon the

time gllowed for the reaction.

Potassium Iodste in Glaclial Acetic Acid Solutlon.

The mixtures contalning potassium icdate in the
presence of excess glaclal acetic acid proved unsatis-
factory owing to the fact that reduction was shown in the
blank. This indicated that the acetic geid was belng

slightly oxidized.

Ceric Sulphate in Dilute Sulphuric Acid.

An approximately 0.1 N solution of ceric sulphate in
10 per cent sulphuric acid was standardized agaeinst sodium
oxalate (15). Ten ml of this solution together with the
gample were introduced into test tubds which were placed
in a boiling water bath. At the end of 1% hours the con=
tents of the test tubes were rinsed into 400 ml beakers
with distilled water. The solutions were diluted to
approximately 150 ml, and 20 ml of exactly 0.1 N sodium
oxalate added. The solutions were heated nearly to boil-

ing and the excess oxalate determined by titration with
.06 N ceric sulphate solution. The yellow coloration in

hot solutions was used as an indicator.



12

. TABLE V

Results Obtained Uolnv Cerie Sulphzate
After 1% QOurs

tWt. of:Expt'l Number

tSampleiof ml of N Theoretical Num-

Compound :in mgs:O0xidant per ¢ ber for Complete
H tmilliimol of Oxidation
s ¢ Substance !
Mandelic Acid ¢ 5.0 ?.,;_ g 3.0
@Glycollic Acid : 5.0 : 6.0
Tartaric Acid el T R 9. 05 3 10.0
Meta-Hydroxy- 3 2 :
Benzoic Acid : 5.0 T+13 - 28.0
2,4 dimethyl : : :
Ethyl Niecotin-: : :
ic Aeid (70 T R O 2. - 4, o
2,2 dimethyl 3 s :
hydroxy : : :
Nicotinic Acid: 6.7 ¢ L ¢ 32.0
Cinchomeric Acid: 5.1 8.55 : 22.0
Blank 3 ! 0.0 3

In all cases tried the reagent did not evidence any
gelectivity, but attacked all compounds with apparently
no definite stopping point.

The reagent was therefore nct inveetigated further.

Potasslum Iodate in 40 Per Cent Sulphuric Acid.

Five milligram samples were introduced into test
tubes together with a mixture consigting of 1C ml of
1 per cent poteesium iodate in LO per cent sulphuric
acld gnd 2 ml of water. Each was then placed in a water

bath and kept at the bolling temperature of water. At
the end of the resction time the mixture was rinsed into

250 ml erlenmeyer flasks with distilled water and the
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whole diluted to approximately 100 ml. The iodine 1ib-
erated during the reaction was volatilized by boiling

the solution for 5 minutes. Sodium blcarbonate (0.75
gram) was added to give an atmosphere of carbon dioxide
and 1.5 grams of potassium iodide, The iodine liberated
by the excess lodic acld present was titrated with 0.05 N

godium thiosulphate u

&}

ing starch indicator.

In case no visible liberation of iodine occurred 1t
woes found unnecessary to titrate because such titrations
uniformly yielded recsults comparable with blanks.

In experiments where the oxldation of the compound
was very slight or'the gample used was very small, the
liberated iodine was extracted with chloroform and a
subgsequent comparison made with a standerd iodine in
chloroform solution, in the colorimeter, This method
proved extremely sensitive and gave very gsatisfactory es-
timaetes of the amount of oxidant used.

The reactions were carried out in ordinary six-inch
test tubes which were sealed by fusing. At the end of
the rezotion time the seals were broken and the reaction
mixture was quickly rinsed into a emall separatorj funnel
with distilled water. Four extrasctions were made wilth
¢ ml of chloroform. The final volume was made up to 25

ml hefore comparison with the standard.
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The standard solution for comparison was prepared
by allowing 10 ml of 0.001 N potessium iodate solution
to reget with excess potassium iodide, followed by
immedlate extraction with chloroform and dilution to
volume like with the unknown. Evaporation of both standsrd
solution and'the sample wes prevented by covering the
chloroform extractions with a layer of water. For results
see Table VI-D.

The period of time originslly allowed for the oxida-
tion was 13 hours but later triale showed that satisfactory
resulte could be obtained in a much shorter period of time.

Experiments were performed undér g strong light as
well as in the dark. The results of the latter showed
that light not only promoted the reaction, but that it

glso goes further toward completion.
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TABLE VI-A

Results Obtained Using Potassium Iodate
in 40 Per Cent Sulphuric Acid Mixtures
Resction Time 1% hours

tWt. of:Expt'l Number:
:Sampletof ml of N : Theoretical Num-

Compound :in mgs:Oxidant per : ber for Complete
: smillimol of ¢ Oxidation

§ : BSubstance !
Methanol 3 108 ¢ 0.0 : 6.0
N Propyl Alcohol: 8.0 10.3 { 12.0
2° Amyl Alcohol : 8.2 ¢ 17.15 : 34,0
N Hexy Alcohol : &.2 Q.37 : 8.0
N Hepty Alcohol ! 8.& - < kil 3 2.0
N Octyl Alcohol : 8. v e TS : hg.0
Ethylene Glycol : 5.7 ¢ 0.9 3 10.0
Glycerol Y63 0.0 : k.0
Erythritol : S.Z : 0.0 : 18.0
Pentaerythritol : 5. H 040 : 72.0
Sorbitol : 5.2 : 0.0 : 26.0
Dueitol p bl 0.0 : 26.0
Adonitocl DA A 0.0 : 26.0
Mannitol s RobE 0.0 : 26.0

Tri Methylene : : $
Glycol 110,57 3 2.66 $ 16.0
Pinacol Hydrate : 6.0 w8 : 3.0
Acetaldehyde . o G 4.91 g 10.0
Propionaldehyde : 8.7 0,82 s 16.0
Butyraldehyde : 8.2 : 16.60 : 22.0
Formaldehyde :10.8 . ¢ .39 é 4.0
Benzaldehyde 110.5 - 4.4h3 ¢ 32.0
Acetone s 7.92 @ 12.4 : 24,0

Methyl Ethyl : : $
Ketone e ) € AR 13.45 g 22.0
Michler's Ketone: 5.7 :  35.4 ¢ 108.0
Acetophenone 8 4 3 e Bty : 38.0
Benzil T 0.0 : 62.0
Benzophenone 2B 0.0 : 60.0
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TABLE VI-A
(Continued)

tWE. ofiExpt'l Number;
‘Semple:of ml of N +Theoretical Num-

Compound 14n mge:Oxidant per : ber for Complete
- smillinmol of ¢ Cxidation
: : Substance @
Formic Acid 75 2 SR 0.0 2 2.0
Acetic Acid s el 0.0 g 8.0
N Butyric Acid : 9.6 0.0 : 20.0
N Valeric Acid : 9.4 : 0.0 ; 26.0
Maleic Acid 256 v 8 0.0 : 12.0
Crotonic Acid : 6.8 0.0 : 1.0
Glycollic Acid : 5.0 0.0 . 6.0
Calclum lactate ¢ 5.3 ¢ 0.0 - 12.0
Tertaric Acid O 0.0 % 10.0
Mucic Acid o g 0.0 : 26.0
Mandelic Acid ST O A 0.0 2 34,0
Benzilic Acid : 6.3 ¢ 0.0 ¢ 62.0
Glycine 15.0 apnt 0.0 : 6.0
dl Berine 1 5.0 apnt 040 : 10.0
dl Alanine 15.0 appt 010 s 12.0
Valine 15.0 apnt 0.0 : 2u.0
L. Proline +5.0 app 0.0 - 18.0
L. Histidine d4i-: H :
hydrochloride :5.0 aprt Q.0 : 16.0
Arginnine Hydro-: : S
chloride :5.0 app 0.0 ! 18.0
Cystine :15.0 app + - 30.0
Tryrosine 15.0 epn 39.0 s Eﬁ.o
Tryptophane 5.0 apn - g 6.0
dl Lysine Hydro-: : :
chloride :15.0 app 0.0 : 24,0
dl 1,2,dihydroxy: : -
iso-Butyric s : $
Acid S LaOh o & 0.0 - 170
dl Erythronic - ! :
Lactone s R T 0.0 : 1k, 0
dl 1,2,dihydroxy: : :
Butyric Acid ¢ 1,0 ¢ 0.0 5 17,0



TAELE VI-A
(Continued)
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'Wt. of:Expt'l Number
tSampletof ml of N

Theoreticagl Num-

Goiparha tin mge:0xidant per ¢ ber for Complete
: emillimel of ¢ Oxildetion
* : Substance H
dl 2,3% dihydroxy: : z ,
Butyric lactone: 7.1 0.0 ; 17.0
dl 1,3 dihydroxy: : g
Butyric lactone: 9.0 ¢ 0.0 2 17.0
Glucose 3 E.7 § 0.0 ¢ 2.0
Mannose TR S 0.0 : 24,0
Galactose ol |2 T 0.0 ; 2.0
d-Methyl % g :
Gluceside gy T 0.0 . 35,0
Penta Acetyl - - -
d-Gluccse : 5.1 : 0.0 ; 64.0
d-Glucosamine ¢ 5.4 0.0 : 24,0
Maltose ALY 0.0 g Lg.0
Lactose ML 0.0 : 2u,
Cellobiose o TS Al l.a $ Lg.0
Trehalose : 6.5 | I : 4g.0
Fructose A7 o I 5.92 3 2L,0
Sorbose ¥ bu@ % 9.3 ¥ 2.0
Benzoin v Bl 8 0.0 : 64.0
d-Arabinose r 6.4 4,14 : 20.0
1-Xylose ¢ 6.3 ¢ 4.75 : 26.0
1-Rhgmnose O T 4. g2 $ 20.0
Pyrogallol ¢ 5.20' 17.68 : o0
Catechol Lol cHOUT - W ROT g 26.0
Sslicylic Acid ¢ 6.3 17.2 ¢ 28.0
Anisole 3100 + 3 Rg.o
Phenetole e BIGRY + 3 .0
2 Chlore 5 hy- 2 y
droxy toluene : 4.7 1 11,71 : 33.0
4 hydroxy L2 di-: ; .
" _methyl Benzene: 6.5 i 20.8 : 40.0
Methyl Amine : ; :
Hydrochloride ! 4.8 0.0 : 6.0



TABLE VI-A
(Continued)
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tWt. of:Expt'l Number:
:Sample:of ml of N

:Theoretioal.Num-

Compound  :in mgs:Oxidant per @ ber for Complete
. smillimol of : Oxidation
: ¢ Substance :
Di-methyl Amine : 7 .
Hydrochloride : 6.0 0.0 : 13.0
Ethyl Amine : : :
Hydrochloride : 7.0 040 : 12.0
Ethylene Diamine: : :
Dihydrochloride: 6.7 0.0 g 10.0
Phenylhydrozine :10.9 : 18.9 : 26.0
Diphenylamine : 4.9 : 56.0
Benzidine R M : 52,0




TABLE VI-B

Results Obtained by Comparison of Iodine-Chloroform Extractions
in the Colorimeter
Reaction Time 1% Hours

: tAverage Readlng:Amount ofiExpt'l Number:
‘Wt. ofiof Colorimeter : ITodine ‘!of ml of N : Theoretical Num-

Compcund {Sampleton Comparison :Liberated:Oxidant per : ber for Complete
tin mgsiwith Standard ! in mgs. :millimol of : Oxidation
3 : set at 40 : Substance

Meta Hydroxy

Benzoic Acid : 0.3 35.0 S0 - e B : og
Fructose t B2 e 11.8 R 5 5.24 : 2l
Arasbinose : 5.& : 28.7 R S : 3.42 $ 20
Sorbose R : 21.9 ¥ o185 3.05 ! 24
Cellobiose : 5.2 :Unknown = 50 : 254 .01k : hg

: 18tandsrd = 11.0: $ -
Adonitol ; e 3 ;Unknown = L5 ; 620 . 288 ; 22

s 8tanderd = 9.0 A :
Trehalose : 4,9 :iUnknown = 50 : 490 i 029 - L

:Standard = 9.6

Standard Solution 10 cc = 1.269 mg Iodine.

6T
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TABLE VI-C

Oxidation of Fructose Sample by Iodic Acid Mixture
Varying Rezction Time

Period :. “WE. of:Expt'l Number:
of $ tSampleiof ml of N : Theoretical Num-
Oxida~ :Compound:in mgs:Oxidant per ! ber for Complete
tion ¢ > tmillimol of ¢ Oxidation
H . : Substance 5

0 min.:Fructcse: 5.7 ¢ 6.58 : 24,0

0. min. : " ks T T.60 : "

50 min.: " 215 B - 6.94 : f
BT N g BL6" < 7.08 § "
dohy; 3 , : : : :

15min.: U 5.8 1y 6.59 ' U

11 2 PR : 3 : ¢

Z0min.: M PGP 8 7.02 ; "

The above results indicate the period of oxidation,
in this case at least, could be shortened very easily as
the reaction appesrs to go nearly to completion in a very

ghert time.
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TABLE VI-D

Oxidation of Fructose in the Dark
and Directly Under a 200 Watt Electric Lamp
by Iodic Acid
After 30 Minutes

: : Experimental Number of :Theoretical Num-
‘Wt, of:Milliliters of N Oxidant:ber for Complete
Compound: Sample:per Millimol of Substance: Oxidation

:in mgs: Reaection ¢ Reactlon :

S g :in the Dark :Under Lamp :
Fructose: 1 : 6.3 £ 5 LN6E : 24,0
" : 3 o+ 3,09 PR y "

" e RS ¢ T7.69 : "
" TRy ERRRC4F +  6.50 : "
" 2 9 2.1 : 5.80 : "

Direct comparison of the values in each case shows
_a much higher value for the second reactlon thereby
producing evidence that light 1s a direct promoter of

this reaction.

Potaecslum Periodate in Dilute Sulphuric Acid,

The use of 1odic acld as an oxidlzing agent svggest-
ed the use of periodic acid, but as previous investiga-
tions of this resgent have been quite extensive (5, &, 9)
the amount of work done wes limited. Previous workers,
however, indicated the reaction was far more free from
difficulties than was found to be the case. The incom-
pleteness of the reaction in many instances led to the
egtablishment of a definite temperature of 25° @. in

place of the varlable room ftemperatures formerly used.
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The mechaniesm of the reaction as formulated by
Malaprade (11, 12) in which the carbon-to-carbon bonds in
the glycols were broken at each carbon atom thus forming
gnd products of formaldehyde and formic acld, was accept-
ed. He also showed that the oxidation was accompllshed
by the reduction of periodic aclid to lodic acid.

The procedure used by Malaprade (&) was modified
slightly by using & 0.1 molar sclution of potassium per-
iodate disesolved in 10 per cent sulphuric acid in place
of crystelline periodic acid or potassium dl-meso pério-
date dissolved in excecs of the same solvent. This glight
nodification of the original reagent wes standsrdized
without difficulty upon mannitcl solutlione. The results
were compared to the original velues gilven (g) before it
was used.

The samples were introduced into clean 25 ml erlen-
meyer flaeks together with a mixture of 1 ml of potaseium
periodate in 10 per cent sulphuric acid plus 2 ml of water.
The flasks were stoppered and allowed to set for twenty
hours at 250 C. At the end of this time they were removed,
the contente rinsed into 250 ml erlenmeyer flasks, diluted
to 100 ml, and 10 ml of 10 per cent sulphuric acid added.
Sodium bicarbonate (0.75 gram) wes sdded to produce an
atmosphere of carbon dioxide plus 1.5 grams of potassium

icdide. The amount of oxidizing agent reduced to lodle
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acid was determlined by the difference in the thio-
sulphate-gtarch indicator titration before and after the

reacticn had taken place.

TABLE VII

Results Cbtained Using Periocdic Acid Mixtures
in Dilute Sulphuric Acid

tWt. of:Expt'l Number:
Compound  :Sempletof ml of N  :Theoretical Num-

tin mgs:0xidant per : ber for
: 'millimol of & Oxidation
- ¢ Substance :
Mannitol s &7.3258 10.2 - 10.0
Mannitol A 2 ST 9.45 : 10.0
2,3 d hydroxy : : y
Butyric Lactone: 0.976: 3.75 : 2.0
1,2 hydroxy : 2 2
Butyric Acid : 0.973: 1.8 : 2.0
1,3 hydroxy . s q
Butyric Lactone 0.90 : 0.0 H 0.0
dl erythronic s : :
Lactone - 1.00k: 5.85 : 4.0
1,2 hydroxy : ; :
isobutyric Acid 1.015: 2.08 ; 2.0
Malic Aecid e Rl R 0.0 ! 0.0
Lactic Acid B LBl TS 0.0 ; 0.0
Tartaric Acid : 1.0 6.4 : 2.0
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Conclusions

1. Seven oxidizing solutions were used in the study
of the partial oxidation of organic compounds. The extent
of oxldation of different compounds was determined by
titration of the unused asmount of reagent. The number of
equivalents of oxygen consumed per mol in relation to the
numher of equivalente necessary for complete oxidation
was used as a basls of comparison. From the data thus
obtained the end producte were postulated and the specif-
icity as to organic groups, 1if any, noted.

2. The results obtained by use of potassium per-
manganate, potassium dichromate, énd ceric sulphate
golutions under the various conditione tried showed they
were not specific, but exhibited téndency to oxidize the
compounds completely.

%, In the case of lodlc ecid a marked selectivity
was noticed. Certailn types of compounds sguch as allphatic
alcohols, with the exception of methanol, sldehydes and
ketonés, were oxidized. Aldohexoses and most polyhydric
alcohols were unattacked. The extent of the selectivity
is better obtained by examinastion of table VI.

. Former work (8, 9) using periodic acid solutions
under oxidizing conditions was extended to include the

hydroxy butyric acids.
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