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BfflROHJCTIOK 

She iodonium salts were first studied by Moyer and 

Hartmann in 1891 when. the product of the reaction of concen¬ 

trated HgSOj^ on iodosobemzene was identified by them as phenyl- 

iodophenyliodcniun hydroxide.'5' They prepared several salts of 

this cation as well as the first masher of the aryl series, 

diphenyliodcniua. iodid©. Since that time, modifications have 

been made in the synthetic methods for the series, resulting 

in the satisfactory preparation mentioned in the experimental 

part of this paper. She first members of the iodemium salt 

series having an acyl group attached to the iodine were prepared 

by Thiele and TJmnoff in 1909.^ 

The reactions of the iodoniua salts are varied. 

Thiele and TJmnoff obtained upon heating (CH:CCl)(CHCl:CH)l Br, 

chloroacetylene and chloroiodoethylene. Freidlina, Brainina, 

and Besaeyetnov in 19^5 obtained acetylene in 20$ yield from the 

action of heat on both (CQClsG&OgX Cl and 2-chlcarovinylphenyl- 

lodcnium chloride,^ Makarova and Heemeyanov obtained a 50$ 

yield of (CgH^)EgCl from a mixture of mercury and diphenyliodonium 

chloride in propyl alechol, and a ho$ yield of (CgH^PCl from 

the same mixture in triiheenylphcaphorus Sandin, Christiansen, 

Brown, and Eirliwood obtained S -phenylthioglycoli c acid from 

the reaction of diphenyliodonium chloride with thioglycolic 

acid and water, in. the presence of tellurium and ether, with 

the pH of the solution stabilized with an excess of sodium 
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carbonate, dlphenyliodonium chloride gives (CgH^)gTe.^ Diphenyl- 

iodonium hydroxide in aqueous solution with pyridine gives 

iodobonzene and r 0> , and Y phenyl pyridines in the ratio 

lsl*9:1.2.6 In 19^7* Brainina and IVeidlina treated 

(£-CH3C6H4)(ClCH:CH)l
+ Cl*EgCIg, (a-NOgCgH^)(CHC1 :CH)I 01«2HgCl2, 

and (^-ClCgH^)(CHC1 ;CH) I Cl’HgClg with 40$ sodium hydroxide 

and obtained acetylene in a yield of 5^$ to 56$. ffiie action 

of pyridine on the same group of iodonium salts gives acetylene 

in 10$ to 30$ yield.7 Beringer, Brierley, Dreader, (Jeering, 

and Glndler more recently reported the phenylation cf a large 

number of anions using diphenyliodcmium bromide, included in 

the series were the aniens of threo sulphcnamides, ethyl 

magnesium bromide, phenyl magnesium bromide, sodium methcacide, 

O 

benzoic acid, besides sodium phenoxid© and sodium hydroxide. 

Nitration of dlphenyliodonium nitrate gives 82$ aeta nitro 

product, the remainder being the para nitro derivative.^'10 

Zappl and Kastrapaolo electrolyzed aryl iodonium hydroxides 

and obtained diphenyl, di-o-anisyl, and di-g-anisyl.11 

Physical measurements on dlphenyliodonium chloride 

established its character as an ionic salt. Medlin showed that 

© 12 
the shortest I 1 distance was 3.55 A. this distance is too 

great to be accounted for by a covalent bond. Conductivity 

measurements shoved that it was a strong electrolyte.1^ 

Previous explorations into the nature of the decom¬ 

position reaction of the aryl iodonium salt series have not 



3 

included kinetic measurements which would indicate the order 

of the reaction involved. The course of the decomposition 

of the solid salt was examined by Sandin, Ehlka, and McCready, 

who analyzed the products of the dry decomposition of phenyl- 

£-anisyl iodonium bromide, finding 87$ |>-iodoanisole and 

bromobenzene, and 13$ £-bromoanisole and iodobenzene.*^ 

Although it does not necessarily follow that the substitution 

on the ring is the controlling factor in this solid state 

reaction, the products are distributed as would be predicted 

from the knowledge that the methoxy group when substituted on 

an aromatic ring tends to raise the electron density in the 

para position, 

Fletcher and Hinshelwood investigated the decomposition 

of diphenyliodonium iodide In iodobenzene having also present 

an amount of the solid salt. By treating the decrease of 

diphenyliodonium iodide in the system as resulting from the 

simultaneous decomposition of the salt in the solid and the 

liquid phases, and making certain assumptions about the reaction 

rates in the two systems, they were able to develop an expression 

to which they successfully applied a large amount of data.1-5 

The nature of the work was such that the order of the two reactions 

could in no wise be determined. 

Bucas, Kennedy, and Wilmot have proposed that the 

mechanism for the decomposition of solid di-o-tolyliodonium 

iodide involves the production of a phenyl cation os an inter¬ 

mediate. Of the following two reactions, the second was chosen 

on the basis of an analysis of the products. 
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®he solo product of the reaction was o-lodotoluono. 

San&in, McClure# and Irwin observed that the decom¬ 

position temperatures cf dl -o-tolyliodcnium bromide, iodide, 

and sulphide were 178°, 155°, and room temperature, respectively, 

this large variation, they suggested, indicated that the anicn 

of the salts had more to do with the reaction than the ionic 

mechanism suggested by Incas, Kennedy, and Wilmot accounted for. 

Also they found that the decompositions of diphenyliodonium 

chloride in the presence of mercury, tellurium, and an antimony 

and sodium sulphide mixture gave CgH^HgCl, (CgHc^Te, and 

(CgHtj)^3bS, respectively. Mercury, tellurium, and antimony 

were attacked when present in an acetone solution of benzene- 

diazcnium chloride. As this reaction was at that time thought 

to involve a free radical intermediate, they proposed an 

analogous reaction mechanism for the decomposition of the iodoniua 

salt, namely 

(C^gl Cl— C6H5-I-C6H5    C6H5I ♦ C6H5‘ * Cl. 

Cl 

More recently, the decomposition in hydroxy lie 

solvents of benzenediazenium chloride has been shown to involve 
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•» Q 

a phenyl cation intermediate. Biis investigation was under¬ 

taken in order to either strengthen the analogy drawn ‘between 

the io&onium salt series and the diazcaium salt series made by 

Sandin, McClure, and Irwin, or give cause to abandon the 

comparison, altogether. Structurally, the two resemble each 

other in several respects, but from the information available 

to this time cm the reactions of the aryl iodcniua salts 

little help is to be obtained in resolving the question. 
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coucmsioi® 

The kinetic data an the reaction of diphenyliodcnium 

chloride are "beet divided into two sections. The first of these 

deals with the reactions with sodium thiosulphate or sodium 

hydroxide at 100° Cj the second, and larger, section contains 

the kinetic data cm the reaction with sodium hydroxide at 

59,1° C. Besides the differences in temperature, there is also 

the fact that in the first group the largest excess of sodium 

hydroxide or sodium thiosulphate over diphenyliodcnium chloride 

was fourfold, whereas in the second group the smallest excess 

of sodium hydroxide ever diphenyliodcnium chloride was twenty- 

threefold. 

Because of the experimental difficulties involved, 

only two kinetic runs with sodium thiosulphate were successfully 

completed. The reaction was followed to 88$ completion in 

one case and 64$ completion in the second, as determined by 

the amount of sodium thiosulphate consumed. Because the reaction 

of diphenyliodonium chloride with sodium hydroxide was found 

to "be second order# it was expected that the reaction with 

sodium thiosulphate would he also. lack of sufficient data 

near the end of the reaction makes determination of the reaction 

order impossible, even though both reactions follow a first 

order course until over half of the diphenyliodcnium chloride 

has reacted. Beyond that point there Is on increasing departure 
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from the theoretical course of a first order reaction, as 

shown "by Graphs 1 and 2. 

Tlie data from the four reactions of diphonyliodonium 

chloride with sodium hydroxide at 100° C indicate that the 

reaction under these conditions is second order. Although the 

data follow very closely the predicted course of a second order 

reaction, consideration of the conditions of the experiments 

makes this appear to he mors fortuitous than meaningful. The 

largest excess of sodium hydroxide over dlphenyliodonium chloride 

is fourfold, making the reacting system very subject to the 

phenol prodtvced during its course. As can he seen hy the table 

in the experimental section, phenol has a profound effect on 

the products of the reaction when it is in competition to this 

extent with sodium hydroxide. Interpretation of the kinetic 

data of reactions is very difficult where this effect, as well 

as the change in pH, is not kept to a minimum. For this reason, 

the greater part of the kinetic data, that part which can ho 

treated quantitatively, is from the reaction carried out with 

a large excess of sodium hydroxide. 

The reaction of dlphenyliodonium chloride with a 

large excess of sodium hydroxide as followed gravimetrically 

at 59*1° C was found unquestionably to he first order in 

dlphenyliodonium chloride. Representative samples of the plot 

of logarithm of the concentration of dlphenyliodonium chloride 

versus time are shown on Graphs 3 and 4. In order to determine 
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the order of the reaction in sodium hydroxide, the concentration 

of this component was varied, ever the range from 0.235 M to 

2.0 M, the effect of changing ionic strength being compensated 

for by adding the amount of sodium nitrate required to bring 

the ionic strength tip to 2.0 M in all cases. The variation of 

pseudo first order rate constants with the concentration of 

sodium hydroxide is shown on Graph 5 to be linear# with a 

Blop© of 8.1 x 10~5. it follows at once that the overall 

n 
reaction is second order# with a rate constant of 8.1 x 10 J 

l./mol/sec. Comparison of the two reactions, 

(CgET )gI* + CH-    OgHjI + C^CH Bud 

(OgH^I* * C6H50-  > 0^5I ♦ (OgHjJgO 

leads directly to the formulation of the simple rate expression, 

-d [(CgH^gl J 

d“t 
\ t(C^5)2l][0H-J + hg ^C6E5)2I+IC6H5(r]* 

From these we have the expression for the products of the 

reactions# 

d [C^OH] 

d [(C6H5)gO] 

at 

which give 

a [(o^5)ao] 
a [ CgB^aa j 

*2 [(OgH^j.fjfOgEjO-] , 

^[OgHjO-] 

kl t «' J • 

3h terms of reaction yields, we have 

yield of (C6H5)20 [ C6E50- ] 

.      ,     ST ^      

yield of C5H5CH [ OH* J . 
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That this simple relation does not obtain is shown "by Graph 6, 

where evidently the ratio, yield (C^I^)gO / 

not a linear function of [ CgH^CT ] / [ CH"J. Further evidence 

that the behavior of diphenyliodonium ion toward hydroxide ion 

is different froa its behavior toward phenoxide ion is the 

formation of a yellow compound from diphenyliodonium chloride, 

sodium phenoxide, and sodium hydroxide. Further particulars 

and spectra of this yellow compound are included in the experi¬ 

mental section. 3h contrast, there is no change in the spectrum 

of diphenyliodonium chloride when observed in water and 1 H 

sodium hydroxide, 

The effect of the formation of 1his yellow compound 

and its possible decomposition to diphenyl ether on the kinetic 

measurements can be considered to be negligible. Although 

Graph 7 shows that 20$ of the diphenyl!odcnium chloride forms 

diphenyl ether during the reactions under conditions similar 

to those used for kinetic measurement®, this is least important 

during the initial phase® of the kinetic measurements, this 

side reaction being dependent upon the phenol produced by the 

main reaction, that of sodium hydroxide with diphenyliodonium 

chloride. 

yield G JhjOH, is 

The fact that the reaction of diphenyliodonium chloride 

with sodium hydroxide is first order in both reactants negates 

the comparison that was suggested between this reaotion and the 

reaction of benzanediazonium salts with the same reagent. 

IP the two were similar in the rate determining production of 
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a phenyl cation as an intermediate, the expression for the rate 

of reaction of diphenyllodonium chloride would contain only a 

single variable, viz., the concentration of diphenyllodonium 

chloride. The reaction order shows that the rate controlling 

step is the attack of hydroxide icn on diphenyllodonium ion; 

"before the structure of a possible intermediate can "be estab¬ 

lished, the products of the reactions of sodium hydroxide with 

variously substituted diphenyllodonium salts must be determined. 



EXEEREffiUm 
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EKTERBSEBTAL 

Diphenyl! odonium Salta — In. the course of this problem, 

diphenyl!odonlicm iodide, bromide, and chloride were prepared. 

These salts were obtained with varying difficulty by adding the 

appropriate sodium halide to the solution of diphenyliodonium 

lodate which results from the reaction of iodoxybenzene with 

io&osobenzene in aqueous sodium hydroxide. lodosobenzene Mid 

iodoxybenzene were prepared according to the outline given in 

Organic Syntheses, with the following modifications. It was 

not found necessary to wash the crude lodosobenzene with chloroform 

to remove iodobenzene, as the small amount which was produced 

during the preparation could be removed more easily by storing 

the product for about six hours in vacuo. Because of the 

extensive foam developed during the initial phases of the 

iodoxybenzene synthesis, a very large beaker was used instead 

of a flask, as directed in Organic Syntheses. For details of 

the preparations, see Organic Syntheses.^9 

Diphenyliodooolum iodide and bromide could be washed 

free of Impurities with water and acetone but the chloride 

proved too soluble in water for this treatment. Purification 

of the chloride was accomplished by crystallizing it from hot 

ethanol and washing the needles on the filter mat with acetone. 

Three gram quantities of this salt were dried to a constant 

weight by storing them over anhydrous calcium chloride at a 

pressure of ea. 1 mm. Ig for 12 hours. As a test of this 
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method of purification, 10 to 30 Mg. samples were taken from 

three separate preparations of aijhenyliodcnium chloride and 

carefully ignited. The residues indicated that the three 

samples were contaminated with 20$, 5$, and i*$ by weight sodium 

chloride. The use of a finer paper to filter the ethanolic 

solution of dipheny liodcnium chloride retained all of the 

sodium chloride, subsequent determinations showing no contamination. 

In two separate determinations, 31,7 rag. and 30.3 rag, of the 

sample were found to have 0.1003 and 0,0933 milliequivalents of 

chloride, corresponding to 99.9$ and 100$ purity, respectively. 

These analyses were made by titrating the samples with 0.005 M 

mercuric nitrate solution, using sodium nitroprusside as an 

indicator. This is the method of Kblthoff, Manzel, and Furman,^ 

The three halide salts vary widely in their solubility 

In water. The iodide is sufficiently insoluble to make it 

useful for quantitative determinations of diphenyl!odoniura ion, 

while the chloride was selected for other Investigations because 

of its higjh solubility. As expected, the bromide occupies an 

Intermediate position. 

Reactions — During the course of the reaction of 0.5 gm. of 

diphenyliodonium bromide with 200 ml. of 5 g sodium cyanide, a 

light yellow oil formed. This was removed in steam and roughly 

separated into two ^ ml, fractions by distillation. That 

portion of the oil which distilled at 182° was nitrated with 

fuming nitric acid and the product crystallized once from 

ethanol. It melted over the range 170 - 171° and was taken to be 
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n-nitroiodobenzene. She banzonitrile remaining in the distilling 

apparatus after removal of the iodobenzene was toiled under 

reflux for 2h hours with concentrated sodium hydroxide. An 

excess of hydrochloric acid was added to this solution and the 

white precipitate that formed removed by filtration, crystallized 

twice from hot water, and found to melt at 119.5 - 120.5°. On 

this basis the product was identified as benzoic acid. 

Shore were isolated and Identified iodobenzene, 

phenol, and diphenyl ether as products of the reaction of equi¬ 

molar amounts of diphenyliodonium chloride and sodium hydroxide 

in a tightly stoppered flash suspended in a steam bath. The 

iodobenzene was characterized as the £-nitroiodobenzene, melting 

at 169.5 - 171°# phenol as its tribromo derivative, melting at 

93.5 - 95°, and aiphenyl ether by its boiling point of 110° 

at IS am. Hg. In order to determine the distribution of phenol 

and diphenyl ether, a method of separation and quantitative 

bromination of the two products was developed. Although the 

quantitative bromination of phenol is an established analytical 

technique, no extension of this method to diphenyl ether has 

been attempted. Mailhe and Murat reported a mixture of £-broso- 

diphenyl ether and £,£* -dibromodiphenyl ether to be the products 

21 
of bromination in carbon tetrachloride solution j Suter 

P2 
reported a similar mixture for the same solvent. Oda and 

Tamura measured the rate of decrease of bromine in an acetic 

acid solution containing equivalent amounts of bromine and 

diphenyl ether. They found that at the end of ^7 minutes, 

of the bromine had reacted.^3 



Small scale quantitative brominationa ape most easily 

effected "by the use of a standard solution of potassium bromate 

and potassium bromide. The bromine is formed when the standard 

brcmate solution is acidified with hydrochloric acid. The effect 

of this mineral acid on the bromination of diphenyl ether in 

carbon tetrachloride or glacial acetic acid was marked. It 

was found that diphenyl ether brominates rapidly in acetic acid 

to which small amounts of hydrochloric acid have been added, and 

the products are varied, making this procedure of little value 

for analytical determinations. In carbon tetrachloride, however, 

one obtains exclusive mcnobromination, allhough the reaction is 

slow. In one test of the method, 106.6 mg, (0.626 milliequi- 

valents) of diphenyl ether reacted with 1.28 milliequivalents 

of bromine over a period of 2.5 hours, 102$ of the theoretical 

amount. The diphenyl ether was washed into the reaction 

flask with 10 ml. of carbon tetrachloride; then most of -the 

excess solvent was removed at room temperature by directing a 

gentle stream of air across -the surface of the liquid in the 

flask. When the volume had been reduced in this manner to less 

than 1 ml., the standard potassium brcmate solution was added, 

followed by 1 ml. of concentrated hydrochloric acid, She flask 

was stoppered at once and shaken. At the end of the 2.5 hour 

period, 500 mg. crystalline potassium iodide was added and the 

iodine liberated quickly titrated with standard sodium thio¬ 

sulphate, using a soluble starch indicator. For the analyses 

listed below, bromination time was on the order of two hours. 
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Good separation of phenol from diphenyl ether could 

be obtained by thrice extracting the reaction mixture with carbon 

tetrachloride, first adding an excess of concentrated sodium 

hydroxide to insure minimum solution of phenol into the extracting 

agent. As an added precaution, the combined carbon tetrachloride 

extracts were extracted with 20 ml. of 20$ aqueous sodium hydroxide. 

3h the data cited below, no analysis for phenol was attempted in 

the cases where it was added before the reaction was started, 

the probable error in amount of added phenol being greater than 

the amount of phenol expected from the reaction itself. The 

products of the reactions are reported as per cent, of the 

theoretical maximum. 

REACTION pRorocns 59.1° 

Initial Conditions Yields 

Cone. 
NaOH 

Cone. 

%H5°* 

Mol 
Batlo 

OH’ 

* 
<0^0 

$ 
CgHtjOH 

• • * .1 * mm 29.8 • * 9 

« •* .2 • mm 6?.4 9 9 9 

• # • .5 m • m 100.0 9 9 9 

1.0 9 99 • * ♦ 24.1 69.6 

2.02 • .♦ ¥ 9 9 9 17.6 79.5 

1.84 .2 .108 22.1 9 9 9 

1.54 .5 .325 29.9 9 9 9 

1.45 .5 .345 29.5 9 9 9 

.6 .5 .834 26.4 9 9m 

.95 1.0 1.05 38.4 999 

.45 .5 1.11 34.9 999 

.3 .65 2,17 48.3 9 9 9 
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In tile three cases where concentrations of sodium 

hydroxide are not reported, the decompositions of diphenyl!odoninm 

salt were made in solutions of sodium phenoxide prepared "by 

adding the required amount of colorless sodium phenoxide to cool, 

"boiled water. In no case was the excess of sodium hydroxide 

over diphenyliodonium chloride less than forty-sevenfold. 

The products of the reaction of diphenyliodonium 

chloride with sodium thiosulphate in aqueous solution were 

presumably iodobenzene and the Bunte^ salt, CgH^S-SOg”; these 

were not isolated for analysis. The reactants were sealed in a 

Byrex glass "bosh tube and suspended in a current of steam. 

Ho evidence of the reaction of diphenyliodonium 

chloride with bromide ion could be detected after a heating 

period in steam of hi hours. In this case a 30.3 mg. sample of 

diphenyliodonium chloride was dissolved in 10 ml. of 0.122 H 

potassium bromide solution which had previously been compared 

to standard silver nitrate solution. After the indicated reaction 

time, the total halide ion was titrated with the standard 

silver nitrate solution and found to be different from the 

calculated initial quantity by only 0,012 millimole, less than 

1$ of the amount present. 

Kinetics at 100° — A sample of carefully dried diphenyliodonium 

chloride was weighed to the nearest .5 mg. and transferred to 

a volumetric flask. Dilution to volume was made with deionized 

water and solution of the sample was easily effected by 
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contincus shaking. Aliquot parts of this solution were delivered 

from a volumetric pipette into eight to ten "bomb tubes and to 

each was added from a stock solution of standardized carbonate- 

free sodium hydroxide the proper amount of standard solution 

needed to produce the desired initial conditions. Hie bomb 

tubes used were of thick Styrex glass $ they were cleaned care¬ 

fully with detergent and water, rinsed six times with tap water 

and deionized water, and dried for at least one hour at 100°, 

After the two reagents had drained completely from the sides 

of the tubes, they ware sealed and suspended in a covered steam 

bath. She time of heating for each tube was taken as the time 

elapsed between the instant the steam reached the bath and the 

Instant the tube was plunged into water at 10°. After all the 

bomb tubes for a particular run had been removed and cooled, 

they were opened, their contents washed into Erlenmeyer flasks 

with boiled, deionized water and the unreacted sodium hydroxide 

titrated with standard hydrochloric acid, using methyl purple 

indicator to minimize the effect of the phenol produced in the 

reaction. 

With the exception of the difference in reactants, the 

reactions of diphenyHo&onium chloride with sodium thiosulphate 

were followed in the same manner as those with hydroxide. The 

excess thiosulphate was titrated with standard iodine solution 

using a starch indicator. 

Kinetics at 59.1° — Talcing advantage of the lower temperature, 

the reaction was followed by talcing aliquots directly from the 

reacting solution and measuring the dijhenyliodonium ion concen- 



18 

tration "by precipitating and weighing It as the relatively 

insoluble iodide. 

For the kinetic measurements in which sodium nitrate 

was added to the reacting solution to bring the ionic strength 

of the solution to 2.0 M, the proper amount of sodium nitrate 

was weighed into a 250 ml. volumetric flask and diluted to 

volume with standardized carbonate-free sodium hydroxide solution. 

After dissolving the salt, 175 ml. of this solution was trans¬ 

ferred to a glass stoppered flask which Is to be suspended in 

the constant temperature bath. This bath was maintained at 

59.1 °# as measured by a Bureau of Standards certified ther¬ 

mometer. A Beckman thermometer shewed the maximum temperature 

variation to be 0.04°. 

After thirty minutes the sodium hydroxide or sodium 

hydroxide and sodium nitrate solution was assumed to have 

reached the temperature of the bath, and the weighed sample of 

dlphenyliodonium chloride was dropped in and dissolved. In 

order to give easily weighed quantities of dlphenyliodonium 

iodide throughout the run, ea. 900 mg. samples were usually 

used. Tie time of contact of the iodonium salt with the solution 

was taken as the beginning of the reaction, although in some 

cases complete solution of the sample occurred only after 

vigorous shaking for about one minute. At regular Intervals 

25.0 ml. of ihe reacting solution was removed with a volumetric 

pipette and transferred to a 50 ml. beaker containing 500 mg. 
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of potassium iodide, chilled in a slurry of ice and water. A 

whit© precipitate of diphenyliodonium iodide formed at once, and 

was stirred rapidly to hasten cooling. When the mixture had 

reached room temperature, 10 ml. of ethyl ether wore added and 

stirred well. It was found that this greatly lowered the 

amount of diphenyliodonium iodide lost during filtration. Bio 

contents of the beaker were transferred to a numbered and 

veiled Solas crucible and the liquid drawn off into a filtering 

flask attached to a water pump. The precipitate was washed twice, 

first with 10 ml* of mixed ether and water, and then with 

ether alone. It was then placed in a vacuum desiccator and kept 

under a vacuum of 1 mm. Hg for at least an hour before weighing. 

If the linear plot of logarithm of diphenyliodonium 

Icn concentration versus time be extrapolated to zero time, the 

concentration of diphenyliodonium ion derived from the kinetic 

data can be compared with the value calculated from diluting the 

known weight of diphenyliodonium chloride to 175 ml. 2h all 

but the last four runs, 98$ of the diphenyliodonium chloride 

was accounted for. The last four runs were made with a sample 

of diphenyliodonium chloride presumably contaminated with 21$ 

by weight sodium chloride, as the initial concentrations cal¬ 

culated from sample weights wore consistently 21$ higher than 

those determined from the kinetic data. Washing a cake of 

diphenyll odonium iodide in a Selas crucible with a mixture of 

40 ml. of water and 10 ml. of ethyl ether results in an average 

wei^it loss per washing of 3 mg., indicating the maximum error 
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frcaa this source to be 6$, 16 rag. of diphenyiiodoniuia iodide 

■being the smallest precipitate occurring in the kinetic data. 

A compound, the nature of which is as yet unknown, 

forms as an oil when the concentrations of dlphenyllodonium 

chloride, phenol, sodium hydroxide, and sodium phenoxide are 

such that the pH of the solution is near 6.5, and persists as 

an oil to the region of pH 8.6, above which the solution is 

clear and faintly yellow. As the yellow coloration appears 

after formation of enough oil to make the solution opalescent, 

at a pH of 7.2, it may he a function of quantity of compound 

present and not a variation of its properties. 

Shewn below is the effect of the change of concen¬ 

tration of diphenyliodonlum salt on the absorption maximum 

wavelength. (Graph 8) 

The yellow color mentioned above is easily seen, and 

its development during the kinetic measurements at 59*1° 

confirm® the reacting system to be actually more complex than 

the kinetic data indicate 



O
P

T
IC

A
L 

D
E

N
S

IT
Y

 
GRAPH 8 

!S- 

A. vr\M 



BIBLIOGRAPHY 

T. Meyer and C. Hartmann, B®p#, 2£, 426 (1894) 

J. Thiele ana A. Bimoff, Ann,, ibj (1909) 

R. Eh. Freidlina, E. M. Brainina, and A. H. Hesmeyanov, 
Bull. Acad. Sci. U.R.S.S., p. 647 (1945), 
Che®. Abstracts, 4o, 4686 (1946) 

L. G, Makarova and A. N. Besaegranov, Bull. Acad. 
Sci, U.R.S.S., p. 617 (1945), 
Chem. Abstracts, 40, 4686 (l§46) 

R. B, Sandin, R. G. Christianson. R, K. Brown, and 
S. Kirkwood, J.A.C.S., 6^, 1550 (1947) 

R. B. Sandin and R. H. Brown, J.A.C.S., 6%, 2253 (19^7) 

E, M, Brainina and R. Eh, Freidlina, Bull. Acad. Sci. 
B. R.S.S., p. 623 (19^7), 
Che®. Abstracts, 42, 5863 (1948) 

F. M, Betringer, A, L. Brier ley, M« Bre&ler, E. J. Gearing, 
and E. M. Gindler, Paper presented at the 121®^ 
meeting of The American Chemical Society, 1952 

F. Challenger and 1. Rothsstein, J.C.S., 1258 (1934) 

R. B. Sandin, F. T. McClure, and F. Irwin, J.A.C.S., 
61, 3061 (1939) 

E. Y. Zappi and F. B* A. Mastrapaolo, Anales Asoc. 
Quim. Argentina, §2, 88 (l94l), 
Chea. Abstracts, 22, 6516 (1941) 

W. V. Medlin, J.A.C.S., gL, 1026 (1935) 

E. C. Sullivan, Z. Ifcys. Che®., 28, 523 (1899) 

S. B, Sandin, M. Kulka, and R. McCready, J.A.C.S., 
^, 2014 (1907) 

C. J. M, Fletcher and C, H, Hinshelwood, J.C.S., 
569 (1935) 

E. J. Incas, E. R. Kennedy, and C, A. Wilmot, 
J.A.C.S., 58, 157 (1936) 

R. B, Sandin, F. T. McClure, and F. Irwin, J.A.C.S., 
61, 2944 (1939) 



22 

18. H. B. Godfrey, Hi.D. Thesis, The Bice Institute, 19^9 

19* Qrp^nic Syntheses. Vol, 22, Jchn Wiley and Sons, Inc., 
Hew York, 19^2, pp. 52, 69, 70, and 72 

20. Eolthoff, Menqel, and Furman, Volumetric Analysis. 
Vol. H, John Wiley and Sens, 3hc., Hew Yorlc, 1929, 
pp. 261-263 

21. A. Maillie and M. Murat, Ccaaptes Bendus, 15^, 601 (1912) 

22. C. M. Suter, J.A.C.S., §1, 2581 (1929) 

23. B. O&a and K. 'Samara, Sci. Parers, last. Chen. Research, 
Tolsyo, 21, Bomber 728, p. 129 (1937) 


