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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 ccmoounds has been centered onthe Droblem of the 

character cf the end products formed. Until recent years, 

(Li., , 11, 12, 13, 17, 1, 19) comparatively little atten- 

tion has been raid to the amount of oxidizing agent actual- 

ly eonsumed in the oxidation process. 

In this study a series of knorn pure compounds was 

submitted to oxidizing conditions and the amount of oxi- 

dant consumed in each case as determined by back titra- 

tion. The number of equivalents of oxygen consumed per 

moi of substance vas calculated and the re3ult compared 

with the number of enuivalents of oxygen er mol of sub- 

stance had the reaction gônc to completion. By iee 

comtarisons it was hoped that ifl the case of some of the 

reagents, at least, the end products could be postulated 

. 
and that. the groups present in the original comound 

might be made determinable in this manner. This would 

constitute a new tool with h1ch to robe mo1cu1ar struc- 

ture. 

:raroxy com'ounds 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 he a 
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hydroxy compound. 

In order that this aoproach to organic oxidations bc 

0±' va1uc tile reagents should be used under c±rcu!nstances 

which will allow the resdua1 ¿iount of oxidizing reagent 

present at any t.mc to be determined by simple tneans. 

Also the conditions chosen should be that the maxirum amount 

of selecAva&y, as to types or compouncis or org'.ic groups 

attacie1, oe snown oy ne reagent under ouservat.1on. 

The results obtained in tne case or loctic acid (9, 

11, 12, 19) give evidence that at 1eat one rtagent has 

been fornd tat is usezul. In te other cases no useful 

decree of selectivity has been demonstrated under the con- 

ditions used. 

Other reagents investigated included a. Potassium 

e:manganate in 3 per cent sodium carbonate solution 

(5, 7, 15). b. Potassium permanganate in dIlute sodium 

hydroxide solution, tsed in the cold (7, 10). c. Potassium 

permanganate in neutral solution (io). d. PotassIum di- 

chromate in 1acia1 acetic acid solution (3, ). e. Po- 

tassium iodate in lacia1 acetic acid so1utio. f. Cer±c 

silDhate in dilute sulihuric acid solution (20). g. Po- 

tassium periodate i.n dilute sulphuric acid. solution. 

Preiminary e:per1ments were run on each of the above 

reagents to see whether or not they appeared promising. 

If unproiflising results were obtained, other reagents were 
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studied in turn. 

No work was attempted using such reagents as lead 

tetra-acetate (6), peracetic acid (2), iodo-s±lver 

benzoate (1h-), selenium dioxiLe (1), or osmium tetra- 

oxide and hyarogen perioxide, or chlorates (13). 
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Experimental Procedure 

Since it was the object to secure partial oxidation, 

the conditions used were milder than those necessary for 

complete oxidation. All reactions vrere carried out, unless 

otherwise stated, in ordinary sIx-inch test tubes which 

were placed in a constant level water bath and ma±ntained 

at the boIling temperature of water. All glassware was 

previously cleaned with hot chronjic-suiphuric acid clean- 

ing solution to prevent possible contamination. 

PotassiuLl Permanganate in li Per Cent Sodium Carbonate 

iitl rr 

Five milligram samples of the compounds to be oxidiz- 

ed were weighed directly into the test tubes, 10 ml of 

2Jl- N potassium permanganate dissolved in 3 per cent 

sodium carbonate solution added, the whole shaken and 

placed in a water bath. After l hours the reaction mix- 

tures were rinsed. into 250 ml erienmeyer flasks with dis- 

tilled water. The contents viere then neutralized With 50 

ml of i per cent silphuric acid and the excess permanganate 

destroyed with a weighed quantity of standardized ferrous 

ammonium sulphate. Trie amoznt of permanganate not used 

in oxidizing the cornuound was determined by diluting the 

volume to 100 ini and back-titrating wit1i 0.1 N potassium 

permanganate in the presence of 5 ml of S5 per cent 
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ortho-phosthoric acid. 

TABLE I 

Results of Oxidations with Potassium Permanganate 
in 3 Per Cent Sodium Carbonate Solution 

After 1- Hours 

Experimental number:Theoretical Number 
of milliliters of : for Oxidation 

oinpound 
N Oxidant per milli- 

_____ mol of substance 

Landelic Acid : 3.69 : 11.O for side chains 
Glycollic Acid : 

11..)4.7 : 6.0 comrlete 
Tartaric Acid : .9 :10.0 complete 
Meta-hydroxy-. 

benzoic Acid : 23.2 :2.O complete 
Nicotl.nic Acid 5. 22.O 
2,6 dlirnethyl LI. : 

hydroxy Ethyl : 

Nicotinl.c Acid: 23.6 :2-.O for side ohaIn 
2,6 dirnethyl : 

hydroxy Nico- : 

tinic Acid : 6.0 :32.0 coin1ete 
Blan3. : C..0 

All compounds tried in thece prelir:ìinary experiments 

were attacked, but as no apparent spec±flcity 'as to other 

groups or tyres of compounds, except for the oxidations 

of the side chains in the ceses of mandelic acid and 

2,6 dimethyl, I hydroxy ethyl nicotinic acid, was dis- 

covered, no further investigation was attempted. 

Potassium Permanganate in Cold Alkaline Solution. 

Ear1r '.oric, as referrd to by . M. Koithoif (7) 

eugested the feasibility of uslng cold potassium per- 

manganate solution as an oxidant. Different types of 
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compounds other than those referred to previously were 

tried. 
Five nilIigrarn samples were ±ntroduced into 100 

ml ground glass-stotered flasks, followed by the addition 

cf 25 ml of' 0.123 N Dotassium permanganate and 10 ml of 

L. N sodiuii 1iyciroxde. The solutions were placed in a dark 

cabInet for 2I houro at room terriperature. At the end of 

th±s eriod the niixturec were neutralIzed with Li. N sulphur- 

ic acid solution and diluted to 100 nil. The remaining 

permanganate was reduced with 1 grane of' Mohr's salt. 

The excess of Mohr's salt present was determined by titra- 
tion v.T±th 0.1 N permanganate in the presence of 5 ml of 

g5 per cent ortho-hosphoric acid. 



7 

TABLE II 

Results of using Potassium Permanganate 
in Cold Alkaline Solution 

:xoerimental number :Theoretical Number 
:of milliliters of : for Comolete 

Comoouno. :N Oxidant per muli-: Oxdat'ion 
:mol of substance 

After 21 hours 
E-Alarilne : 11.65 : 12.0 

1-Theorilne : 9.55 : i6.o 
B-Amino Butyric 

Acid : .o.6o 
,B dihydroxy- 
Butyrlc Acid : : 16.o 

Lactic Acid 
(CalcIum Salt): 6.1!. : 12.0 

Acetic Acid : 0.0 : 

Acetone : 10.73 16.0 

After 2 hours 
Lact±c Acid : 10.0 : 12.0 

In some cases, such as exemrlified by B-amino 

butyric acid, the number of equivalents of oxygen which 

wo1d be consumed had the reaction gone to completion, 

minus the experimental value obtained, gave a difference 
numberically equal to the number of equivalents of oxygen 

which would be necessar,r to ozidize acetic acid to 

completion. This would suggest that one of the end pro- 

ducts of the reaction would he aceticacid. However this 

could not be shown to be the general case for at the same 

time no specificity for attacking any one type of compound 

or groups could be demonstrated. 



Potassium Perraangsiate in Neutral Solution. 

In the following reactions the permanganate solutions, 

which in the above excerimente become alkal±ne as the 

reaction proceeds, viere kept neutral by the presence of 

magnesium sulphate which precIpitates the hydroxyl ion 

as fast as it is formed. 

Five ril1igrarn samples were naced in test tubes 

with 3 ml of 0.6 N potassium permanganate, 7 ml of water 

and. 1 gram of solid magnesium sulphate. This mixture was 

placed in a water bath for l- hours. At the end of thIs 

time the solution was acidifIed, Mohr's salt added, and 

the excess titrated as before in the presence of ortho- 

phosphoric acid. 



TABLE III 

ResultE Obtained by Using Potassium Permanganate 
in Neutra]. Solution 
Afr 1 Hours 

¡Experimental Number :Theoretcal Number 

Co 
:of mIlliliters f : l'or Oxidation 
:N Oxidant per mini-: 
:mol of substance 

Mandelic Acid : 9.5 ¡ 11.0 for side chains 
Glycollic Acid : 6.1 : 6»-- complete 
Ta.rtarlc Acid : io.o6 :10.0 complete 
Metaydroxr- 

Bc.nzoio Acid : 2S.0 :2.0 comlets 
Oiti'azinic Acid : l.2 :l.0 comlete 
Nicotinic Acid : 7.0 :22.0 complete 
2,11. dimetl 6 

hydroxy thy1 : 

Nicotinic Acid: 16.75 :214..O for side chains 
31an.k : 0.0 

Although neut:'1 permanganate solutions ga-re resu1e 

showIng more nearly complete ox!dat±on than in the case 

of alkalc periìanganat, sufficient selectivIty wa not 

evidenced in any of the experiments to make it seem de- 

sirable to extend the stud3r further. 

Potassium Permanganate in Glacial Acetic Add SolutIon. 

Iz. vIew of the fact th; acet3 acid is not attacked 

by potassium permaiate solutionE, thIs mixture was 

tried under the saìe general corditions of tet.perature 

and time of oxidation as used in the other exoeriments with 

permanganate. However, back titration and comparing with 

blanks showed that the permarLganate underwent excessive 
decomposition in this type of solution. 
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Potassium Dichromate in 1acia1 Acetic Acid. 

Fivc to six milligram samples were placed in test 

tubes containing 2 ml of normal potassium dichrorn&.te lus 

lo ini of glacial acetic acid. At the erd of the reaction 

time the solution was further acidified with hydrochloric 

acid, diluteil tc aDrcxi2ately 150 ml, 0.75 grams cf sodium 

bIcarbonate added (to gIve an atmosphere of carbon dioxide) 

plus l grains of ootassium iodide. The iodine liberated 

by the excess dichromate present was titrated with 5 N 

sodium thiosuiphate solution using starch indicator. 

TALLE IV 

Results of the Experients U1.ng Potasslum Dichromate 
in Glacial Acetic Acid as an OxIdizing Agent 

:Wt. of:Expt'l Number: 
:Samole:of ml of :Theoretical Nuin- 

Cornpounas :in ngs:Oxidant per : ber for Oxida- 
- - - 

: : Substance tien 
After l hours. 

Mandellc Acid 
Glycoluic Acid 
Tartane Acid 
Me ta_H,rdroxy_ 

Benzolc Acid. 
31 s.nk 

After hours. 

Mandelic AcId 
Glycollic AcId. 
Tartaric Acid 
Me ta-Hydro xy- 

Benzoic AcId 
Blank 

: 5.0 : 2.211. : 1..0 fer side chains 
: 5.0 : 3.96 : 6.o comnlete 

5.0 10.0 :10.0 complete 

; 5.0 ; :2.O complete 
: : 0.0 

: 5.0 : : i-.0 for side chains 
: 5.0 : 6.63 : 6.o complete 
: 5.0 : 10.2 :10.0 co:nplete 

: 5.0 : 16.6 :2.0 complete 
: : 0.0 
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The gradual increase in consumption of oxidizing 

agent with the time as s1ion in most cases indicated that 

the reagent w&s riot sp'cific but generally attacked all 
compounds, the extent cf which was dependent upon the 

t1e allowed for the reaction. 

Potassu lodate in Glaca1 Acetic AcId Solution. 

The mixtures containing potassium icdate in the 

presence of excess glacial acetic acid proved unsatis- 

factory owing to the fact that reduction was shown in the 

blank. ThIs In9icted th&t the acetIc acid was being 

slightly o:zid!zed. 

Ccric Sulphate in DIlute Sulphuric Acid. 

An approxim8tel- 0.1 I solli.tlon cf cerIo sulrh.te In 

10 per cent eul-uric acId was sande.rdIzed against sodIun 

oxalate (15). Ten ml of this solution together with the 

sample were introduced trto test tubes which were laced 

in a balling water bath. At the end of l? heurs the con- 

tents of the test tubes were rInsed Into 1.00 ml beakers 

with distilled water. The colutions were diluted to 

approximately 150 ml, and 20 ml of e::actly 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 solutin. The yellow coloration in 

hot solutions ws used as an indicator. 
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TABLE V 

Results ObtaIned Using Ceric Su1ghte 
After 1 Hours 

:Wt. of:Expt'1 Nuniber: 
:Sar1e:of ml of N :TheoreticJ Nurn- 

CompoUnd :In gs:OxIdant per : ber for Complete 
:milllmol of : Oxidation 

___________________________ Substance 

Lrandelic AcId : .O : .92 : 3-.O 
Glycollic Acid : 5.0 : -.G7 : 6.0 
Tartaric Acid : 5.0 : 9.05 : 10.0 
Meta_Hyclroxr_ 

: 

Benzoic Acid : 5.0 : 7.13 : 2.0 
2,4 dimethyl : 

Ethyl Nicotin-: 
ic Acid : !l.14. 

: 17. : 

2, 3 dimethyl : 

Lt hy'roxy : : 

Nicotinic AcId: 6.7 : 
7.!. 32.0 

Cinchomeric Acid: 5.1 : .55 : 22.0 
Blank : : 0.0 

In all cases tried tue reagent cid not evIdence any 

se1ctivity, but attacked all comDounds with apparently 

no definite stopin point. 

The reaent was therefore not investigated further. 

Potassium lodate in Per Cent Su*ohurlc Acid. 

Five nilillgrarn sarr1cs rere intrcuceo7. into test 

tubes together with a mixture conSIsting of 10 ml of 

i per cent potassium lodate in 1-0 per cent sulphuric 

acid. and 2 ml of water. Each was then placed in a water 

bath and kent at the boiling temperature cf water. At 

the end of the reactIon time the mixture was rInsed into 

250 ml erlenmeyer flasks with distIlled water and the 
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whole diluted to aprox1rnate1y 100 inI. The Iodine lib- 

erated during the reaction was volatilized by boilIng 

the solution for 5 mInutes. Sodium bicarbonate (0.75 

giarn) was added. to give an atmosphere of c2.rhon dioxide 

and 15 grains of potassium Iodide. The iodine lIberated 

by t:e excess iodio acId. reent as titrated with 0.05 N 

sod±ui thiosuiDhate using starch indictor. 

In case nc visible liheraticn of iOdifl occurred lt 

was found unnecessary to titrate because cuch titrations 

unIformly yielded rcsults comparable with blanks. 

In experiments where the oxthatlori of the compound 

v1as very slight sample used ras very small, the 

lIberated iodine was extracted rlth caloroform and a 

subsequent conpn.rison made rlth a stand"d iodine In 

chlorofor solution, In the colorimter. This method 

proved extremely sensItive and gave very satisfactory es- 

timates of the amount of oxidant used. 

The reactions were carried out in ordinary sIx-Inch 

test tubes which were sealed by fusing. 

tie reaction time the seals were broken 

mixture was quickly rinsed into a cmall 

with distilled w.ter. Four extractions 

G il of chloroform. The final volume w 

ml before comparison with the standard. 

At the end of 

and the reaction 

searatory funnel 

were made with 

as made up to 2 
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The standard solution for comparison was prepared 

by allowing 10 ml ¿f 0.001 N potassium lodate solution 

to react wIth excess potassium iodide, followed by 

lannediate extraction with chloroform and dilution to 

volure like with the unknown. Evaporation of both standard 

solution and the Ea1ple was prevented by covering the 

chloroform extractions with a layer of water. For results 

seo Table VL-b. 

The period of time origini1y allored for the oxida- 

tion was 1 hours but later trials a1owed that satisfactory 

result s coìld he obtaIned in a much shorter poriod of time. 

ExperIments were perforhied under a strong lIght as 

well as in the dark. The results of the latter showed 

that light not only promoted the eaction, but that it 

also goes further toward cop1etion. 
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TABLE VI-A 

Results Obtained Using Potassium lodate 
in 1O Per Cent Sulphuric Acid Mixtures 

Reaction Time 1 hours 

:Wt. cf:Expt'l Number: 
:Samile:of ml of N :Theoretical Num- 

Compound :in ngs:Oxidant per : ber for Cornlete 
:millimol of : Ox±dation 

Substance 

Methanol : 7.9 : 0.0 : 6.,o 

N Propyl Alcohol: .O : 10.3 : l.O 
2° Ainyl Alcohol : .2 : 17.15 : 

N Hexy Alcohol : .2 : 9.37 : 3.O 
N He-oty Alcohol : .3 : 3.11 : 14.2.0 

N Octyl Alcohol : 
L 

: 
1LI.75 : 

Ethylene Glycol : 5.7 : 0.0 : 10.0 
Glycerol : 6.3 : 0.0 : 14..0 

Erythrltol : 5.7 : 0.0 : l.0 
Pentaerythritol : 

5.14. 
: 0.0 : 72.0 

Sorbitol : 5.9 : 0.0 : 26..0 
Ducitol : 6J- : 0.0 : 26.0 
Adonitol : 5. : 0.0 : 26.0 
M&.nntol : 5.6 : 0.0 : 26.0 
Tri Methylene : : 

Glycol :10.5 : 5.66 : 16.o 
Pinacol Hydrate : 6.o : 

14.2 : 
31L.0 

Acetaldehyde L0 L91 10.0 
Propionaldehyde : .7 : 9.2 : i6.o 
Butyraldehyde : .2 : 16.Go : 22.0 
Formaldehyde :10. : .39 : 

Benzaldehyde :10.5 : 

L..14.3 
: 32.0 

Acetone ; 7.92 l2.4- : 2-I-.O 
Methyl Ethyl : : 

Ketone : .O : 13.4-5 : 22.0 
Michier's Ketone: 5.7 : 

35.)4 : lO.O 
Acetopheriorie :10.3 : 5.13 : 3.O 

Benzil : -'-.1i- : 0.0 : 62.0 
Benzophenone : 5.2 : 0.0 : 0.0 
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TABLE VI-A 
(Continued) 

Wt. of: Expt' i Number; 
:Samole:of ml of N :Teoretica1 Num- 

Compound. :in rngs:Ox±dant IDer : ber for Comolete 
:milllmol of : Oxidation 

Substance 
Formic Acid :12.1 : 0.0 : 2.0 
Acet±c Acid :10.5 : 0.0 : 

N Butyric Acid : 9.6 : 0.0 : 20.0 
N Valerio Acid : 9J4- : 0.0 : 26.0 

Maleic Acid ; 6.7 ; ; 12.0 
Crotonic Acic7 : 6. : 0.0 : 1.o 

cTiycollj_c Acid. ; 5.0 : 0.0 6.0 
Calcium lactate : 5.3 : 0.0 : 12.0 
Tart&ric Acid : 5.0 : 0.0 : 10.0 

Mucic AcId : (.5 0.0 26.0 
Landeiic Acid : .O : 0.0 : 3i-.0 

Benzille Acid : 6.3 : 0.0 : 62.0 

GlycIne :5.0ap 0.0 : 6.0 
(31 Serine :5.Oaoi 0.0 : 10.0 
(11 A1anin :5.Oaoti 010 12.0 
Va1ire :5.Oapp 0.0 : 2Ì.0 

L. Proline :5.0at 0.0 : l.0 
L. Hstidine di-: : 

hydroch1orde :5.0ap 0.0 : 16.c 
Arginnine Hydro-: : 

chlor±de :5.Oai 0.0 : 1.0 
Cystine :.Oap - : 30.0 
Tryrosine :5.0api 39.0 : 

Trrptophane :5.0 api 1 : 

dl Lysine Hydro-: 
chloride :5.0ao 0.0 24-.0 

di 1,2,d±hrdroxy: : 

isoButyr1c : : 

Acid : 1.0 : 0.0 : 17.0 
dl Erythronic : : 

Lactone : 1.3 : 0.0 : Ñ.o 
d.l 1,2,dihydroxy: : 

Butyric Acid. : 1.0 : 0.0 : 17.0 
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TABLE VI-A 
(Continued) 

:Wt. of:Exìjt'l Number: 
:Sample:of ml of N :Theoretical Nurn- 

Compound :ln mgs:Oxidant per : ber for Complete 
:millimol of : Oxidat±on 
Substance 

Di-methyl Amine : 

HydrochlorIde : 6.o : 0.0 : 13.0 
Ethyl Amine : 

Hydrochloride : 7.0 : 0.0 12.0 
Ethylene Diamine: 
Dihydroohloride: 6.7 : 0.0 : 10.0 

Phenylhydrozine :10.9 : 1.9 : 26.0 
Diphenylamine : 

LI..9 : : 56.0 
Benzidine : 6.]. : : 52.0 



TABLE VI3 

Results Ohtaned b Oompo.risori of Iodine-Ch1oroforn Extractions 
in the Colorirneter 

ReactIon Tithe l Hours 

: :Average Reading:Arnount of:Expt'l Number: 
:Wt. of:of Colori.meter : Iodine :of rn1 of N :Theoret±cal urn- 

Compound :Sarnole:on Comparison :Llheratcd:Oxidant per : ber for Complete 
:in mgs:with Standard : in mgs. :millirnol of : Oxidation 

set at !I.Q : : Substance 
Meta Hydroxy : : : : 

flenzoic Acid : 0.3 : 35.0 : 1.115 : 27.1 
Fructose : 5.2 : ll. : 3.93 : 5.314. : 24 
Arabinose : 5.3 : 2.7 : 1.77 : 3.14.2 : 20 
Sorbose : 5.14. : 21.9 : 1.03 : 3.05 : 211. 

Cellohiose : 5.2 :Unknown = 50 : .2511 : .0114. : 

:Standard = 11.0: 

Adonito]. : 5.3 :Ijnknown 14.5 : .620 : .2 : 22 
:Standard 9.0 : : 

Trehalose : 1..9 :Tjnknown 50 : .11-90 : .029 : 

:Standard 9.0 : : 

Stanaard SolutIon 10 cc 1.269 mg IodIne. 

F-' 
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TABLE VI-C 

Oxidation of Fructose Sp1e by lodic Acid. 1ixture 
Varying eaction Time 

Period : :Wt. of:xpt'1 Number: 
of : 

:Sarnple:of nil o± N :Theoreticcd Nuni- 

Oxida- :Compouncl:in mgs:Oxidant per : ber Thr Complete 
tion : : :m11imo1 of : 0xication 

: : : Substance 

30 mi.:Fructcse: .7 : 6. : 

)4.Q ruin. : " : 5.3 : 7.60 : 

50 min. : : 5.G : 
6.9I : 

1 hr. : : 5.5 : 7.O : 

ihr. : : 

15mm. : : 5.8 : 6.59 'I 

ihr. : : : 

30mm.: : 6.2 : 7.02 : 

The above results 1rdicat the period of oxidatIon, 

ir t:1s ca?e at least, could be shortened. very easily àL 

the reaction appears to go nearly to completion In a very 

short time. 
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TABLE VI-D 

Oxidation of Fructose in the Dark 
and Directly Unde' a 200 Watt Electric Lanip 

by lodic Acid 
After 30 Minutee 

: :Experirnentcd Number of :Theorticai Nuni- 
:Wt. of:Milliliters of N Oxidant:ber for Complete 

Compound:Saraple:per Millimol of Substance: Oxidation 
:in mgs: Reaction : Reaction 

- : :in tht Dark :Under Lanip 

Fructose: i : : 7.66 : 2.0 
'I 

: 3 : 3.09 : 7.6 : 

u 
: 2.27 : 7.69 : 

I, 
: 7 : 2.29 : 6.50 : 

It 
: 9:2.1 : 5..O : 

Direct cornarison of the values ±n each case ehos 

a much Mgher value for the second reaction thereby 

producIng evienee that light is a direct promoter of 

thIs reaction. 

Potassium Peri'Ddate in Dilute Sulphuric Acid. 

The use of lodic acid as an oxidizing agent suggest- 

ed. the use of periodic acid, but a prerious invetIga- 

tiUns of this reagent have been quite exteflsive (5, , 9) 

the amount of work done was limited. Prev±ou workers, 

however, iniicated the reaction was far more free from 

difficulties than was found to be the case. The incom- 

pleteriess )f the reaction in many instances led to the 

establishment of a definite temperature of 2° C. in 

place of the variable room tempertures formerly used. 
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The mechantsrn of the react±on as fcrmulated by 

Malaprade (11, 12) n which the carhon-to-carbon bonds In 

the 1yco1s were broken at each carbon atom thus forming 

end products of formaldehyde and. formic acid, was accept- 

ed. He also showed that the oxidation was accop1ished 

by the reduction of periodic acid to lodic acid. 

The procedure used by !a1aprade () was modIfied 

sl1t1y by using a 0.1 molar solution of potassiuni per- 

iodate dIssolved in 10 per cent sulphurIc acid In place 

of crystalline !rIcd1c acid or pctassiwn dl-meso peno- 

date dissolved in excess of the same solvent. This slIght 

modification of the original reagent was standardIzed 

without dIfficulty upon manriitci solutions. The results 

were compared to the original values given () before it 

was used. 

The samples were introduced Into clean 25 ìl rlen- 

merer flasks together with a mixture of 1 ml of ootasium 

periodte in 10 per cent sulphuric acid plus 2 ml of water. 

The flasks were stoppered and allowed to set for twenty 

hours at 2 C. At the end of thIs time they were removed, 

the contents rinsed Into 250 ml enlenmeyer flasks, diluted 

to 100 ml, and 10 ml of 10 per cent sulphuric acid added. 

Sodium bicarbonate (0.75 gram) was added to produce an 

atmosphere of carbon dioxide plus 1.5 grams cf potassium 

icdide. The amount of oxidizing agent reduced to iodio 
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acid was deterniiried by the difference in the thio- 

sulphate-starch indicator titration beí'ore and after the 

reacticn had. taken tiace. 

TABLE VII 

Results Obtained Using Period.ic Acid Mixtures 
in D±lutc Sulphuric Ac± 

:S7t. of:Expt'l Number: 

Cornound :Sanmle:of rnJ. of N :Theoretical Nurn- 
- 

:ln mgs:Oxidant per : ber for 
: :rnillirnol of : Oxidation 
: : Substance 

Mannitol :7.325: 10.2 : 10.0 
Mannitol : 1.0 : 

9.14.5 
: 10.0 

2,3 d hydroxy : : 

Butyric Lactone: 0.976: 3.75 : 2.0 
1,2 hydroxy : : 

Butyrlc Acid : 0.973: l. : 2.0 
1,3 hyd.roxy : : 

ButyricLecton 0.90 : 0.0 : 0.0 
dl erythrcnic : : 

Lactone : 1.00-l-: 5.5 : 

1,2 hydroxy : : 

isobutyric Ac1d 1.016: 2.0e : 2.0 
Malic Acid : 1.0 : 0.0 : 0.0 
Lactic AcId : 1.317: 0.0 : 0.0 
Tartaric Acid : 1.0 : : 2.0 



214. 

Conclt'.sions 

1. Seven oxidizing solutions were used In the study 

of the partial ox1daton of organic compounds. The extent 

of oxidation of different comtounds was determined by 

titration of the inused amount of reagent. The nunaber of 

equivalents of oxygen consumed per moi in relation to the 

number of equivalents necescary for complete oxidation 

was used as a basis of comperison. From the data thus 

obtained the end products were postulated and the specif- 

icity as to organic groups, if any, noted. 

2. The results obtained by use of potassium per- 

manganate, potassium dichrornte, and ceric sulphate 

solutions under the various condItions tried showed they 

were nct specific, but exhibited tendency to oxIdize the 

compounds completely. 

3. In the case of iodIo acid a marked selectivity 

was noticed. Certain types of compounds such as aliphatic 

alcohols, rith the exception of methanol, aidehydes and 

ketones, were oxidized. Aldohexoses and most polyhydric 

alcohols were uriattacked. The extent of the selectivlty 

is better obtained by examination of table VI. 

14. Former work (& 9) using periodic acid solutions 

under oxidizing conditions was extended to include the 

hydroxy butyrlc acids. 



25 

Bih11ograh 

1. Astin, S., ou1ds, L. deV., anclllley, H. L. Se1en.um 
cUox1t3e an oxlftizing agent. J. Chern. Soci. 901, 
i Q7 

2. oeseken, J. A. J. and Jacobs, J. O:ddation by 
peraelds of tie ìoub1e bond. adjacent to a carboriyl 
group. Cìem. Weekblad. 33, 7E6, 1936. 

3. Brown, E. J. and Chatwir., J. E. Photoehemical oxi- 
dation of alcohols b1r potaeium d.ichromate. J. 
Chem. SOC. 212:20g1, 1932. 

ii-. Chrttencen, Bert E., VI11.iams, R. J. and King, A. E. 
Organic :ddatior equivalent ana1yi III. cnera1 
ine-;ìod using i.chroITIate. J. Ani. Chem. Soc., 59: 
00-z 1OZ (__,_I, __J 

5. Canant, J. B. and Aston, J. G. Certain new oxidation 
reactions of a1dehyis. J. A. Chem. Soc., 50: 
273, 192g. 

6. Criegee, Rudo1h. The action of lead. tetra acetate 
on g1;co]s. Ang'.'i. Chen. 50:153, 1>37. 

7. Fereson, R. H., Lerch, Wra., and Day, J. E. Pota$ium 
permanganate deeo!nios1t1cfl in a11a1ine media. 
J. Am. Chem. Soc. 53:126, 1931. 

. Fleury, Paul, and Parie, Bacul. A öomparison of th. 
action of periodic id on he and 3 1ycero- 
phosphoric acide. Compt. Rend. 196:1Ì41, 1933. 

9. Krishna, Sri and Pope, . G. Action of potaium 
lodide and lodate on i.e hrdroxy acide. J. Cem. 
Soc. 121;79, 1932. 

10. Koithoif, I. LI., Menzel, H., and Furman, !. H. 
Volumetric arìc.lysls Vol. II Practical applications, 
John Wiley ana. Srs, Inc., 1929. 

II. Malaprade, M. L. Oxidation of sorne poly alcohols 
by Deriodie acld--a1icat±one. Bull. Soc. 
1j3:66, 192e. - 

12. Llalaprade, M. L. Action of poly alcohols on periodic 
acid and alkaline Derodates. Bui. Soc. Chim. 
49:33, 193i4. 



26 

13. MUas, N. A. and Sussman, S. Hydroxylation of the 
double bond. J. Am. Cb'r. Soc. 5:13O2, 1936. 

114. Prevcst, C. and iernan J. Iodnatin' iroperties of 
a complex iodosilver benzeate. Ccmpt. Rend. 2011.: 

99, 1937. 

15. Rapsln, Gaston. Acticn of some dIoxides or very 
dilute aqueous solutions of potassium permanganate 
Cotnpt. Rend. 19:699, 1929. 

Rldgway, S. Lo.t±se, Reaction betveen glucose and 
potassium permangante in acid solution. J. Phys. 
Chem. 35:195, 1931. 

17. Stanek, V. and Nemes, T. New rrì±croanalytica1 metiods 
for elementary a.na1yis; for determining h1opens 
and nitrogen and for identification of organic 
substances. Z. Anal, Chem. 95:211.1!, 1933. 

1. Strebinger, Robert. Determlnation of oxygen in 
organic comoound il percentage of carbon and 
hydrogen known. Z An-. Chem, 5:97, 1919. 

19. WillIams, R. J., Rohrnian, E., and Christensen, 3ert 
E. Organic oxidation equivalent analysis II, by 
use of lodate. J. Am. Chem. Soc. 59:291, 1937. 

20. ïl1iard, . H., and Young, P. Series of experiments 
on ceric sulphate as an oxidizing agent. J. Am. 
Chem. Soc. 50:1222, 1322, 13311., l36, 1379; 192g. 


