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INTRODUCTION 

The purpose of this research was that of studying the reaction 

between sodium. and acetic anhydride. This reaction was carried .out at 
\ 

Doom-temperature and at high temperatures in order that comparison might9 

be made between tl;te products obtained at each temperature. 

An effort was made to determine the mechanism by which the react-

ion occurred. Data was obtained from observation of the reactions from 

the identity of the products from the amounts obtained. after reaction 

was complete. 

The theoretical reaction may be represented by the equation: 
~o . 9, 

+ 2Na = 2CH3 - C .t. 0 - Na + 0Hs - c - C - Olis 

That this equation does not account for the complete reaction was 

indicated by the fact that diacetyl was not isolated. from the products of 

the runs. The fact that a resin, possibly resulting from polymerization 

of diacetyl, was formed is also important. 
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HISTORY 

The literature gives little information concerning the reaction 

of sodium on acetic anhydride. This reaction was studied by Suknevich 

and Levkin.1 

They placed 500 cc. of freshly distilled acetic anhydride in a 

flask equipped with a reflux condenser. They then added in small portions 

a total of 20 gm.. of sodium through a side arm. The flask was heated and 

allowed to react at the boiling temperature. Reaction products reported 

were hydrogen, ethylidene diacetate, vinyl acetate, diacetyl and resin. 

The authors steted that the above reaction proceeded very slowly, 

if at all, when carried out at room temperature.• The value of these ex-

periments .was limited by the failure of the workers to protect the system 

from atmosphere. 

Further work in this field was done by G.D. Kyker2. He modified 

the techniQUe of Suknevich and Le,vkin and reported somewhat different re-

sults. F'"..yker placed acetic anhydride in a •ound-bottom flask and sodium 

in a Soxhlet extractor above. The system.was closed to the outside air 

and swept by a current of inert pyrofax gas. At 137° the acetic anhydride_ 

vapors passed up through the extractor an.d reacted with sodium. The pro-

ducts reported by Kyker were sodium acetate, diacetyl and a resinous ma-

terial. This resin was believed by Kyker to be a polymerization product 

of diacetyl. 

1. Suknevich, :r.F. and Levkin, N.ll'.; J. Gen. Chem.{u.s.s.R.), 7,857 
1937. 

2. Kyker, G.D., Unpublished Thesis, 1941. 
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Kyker's vmrk was repeated by E.U. Elam.1 

Elam placed metallic sodium and acetic anhydride in a single cham-

ber, closed to outside atmosphere. The flask ·was heated to 13'7° and kept 

at that tenperature for half an hour. Elar.1 reported sodium acetate, diace--

tyl and resin as products of the reaction. 

1. Ela.m, E.U., Unpublished Thesis, 1942. 
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m:PERI1lliNT.AL 

In this study of the reaction of acetic anhydride and sodiwn two 

general procedures were used. The hiBh temperature reactions were carried 

out at 100° and also at the boilint point of acetic anhydride (137°). The 

system was closed to the atmosphere and swept by a current of pyrofax gas. 

Reactions were also carried out at room temperature in erlenmeyer . 

flasks equipped with drying tubes. 

Materials: 

1. Acetic .Anhydride 

The acetic anhydride used in this work was from Coleman and 

Bell and had a purity :)f 957;. This was placed over P2 06 and al;Lowed to 

stand for 24 hrs. with frequent shaking. The liquid was decanted and di-

stilled at ordi:1ary pressure. The distillate (B.P. 137*0) was placed over 

pure metallic sodium which retained its luster after 24 hrs. showing the 

anhydride to be free from impurities. 

2. Sodium 

Metallic sodium was removed from paraffin oil and cut into small 

blocks. The blocks were freed from crust and washed with absolute ether. 

They were then placed in the liq_uid to be purified and allowed to stay at 

least 24 hrs. 

When used in the reaction with acetic anhydride, sodiWll was 

treated as described above. It Wt:!S then weighed on rough balances under xy-

lene and placed under 150 cc. of xylene in a :round-bottom flask. The flask 

was equipped with a reflt.L-v;: 'bondensor and heated until the sodiwn vre.s melted. 

The flask was removed and allowed tp cool slightly. The contents were 

stirred vicorously with a flattened glass 1·od. 'This caused the sodium to 
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break up into very small globules which re.raained separated after cool-

ing to room temperature. The sodium and xylene were poured into an evap-

orating dish where the xylene was decanted from the birdshot sodium.' The 

sodin:rn was ·washed. several times with anhydrous ether, after which the met-

al retained its luster. 

3. Anhydrous Ether 

Ethyl etl!-er, grade U.S.P. was distilled on a w~ter bath to sep-

arate it from high-boiling impurities. The distillate was placed inan erlen-
' 

meyer flask with calciu.~ chloride. After 24 hours the ehher was distilled 

and placed over P2 06 where it remained for 24 hours. The distil.late was:, 

placed over sodirun until needed as a wash liquid or as a solvent,. 

4. Toluene 

Toluene was used as a solvent and as a diluent in high tempera-

ture runs. It was distilled and placed over metallic sodium until. needed. 

5. Pyrofax Gas 

Pyrofax gas 'was used to provide an inert atmosphere for high 

temperature runs. It was piped directly from the gas line. The gas contained 

98p propane and 2% butane, according to the-manufacturers. It was passed 

through a glass tower containing 50% MaOH vrhich r&loved any CO2 present. It 

was then passed through a tower containing concentrated H2 S04 which remov-

ed moisture. The gas v,as then passed directly into the reaction chamber 

through an opening in the flask. 

Apparatus 

The reaction at high temperature between sodiwn and acetic anhy-

dride toolc place in a three-neck round-bottom flask of 1000 cc. capacity~ 

Inert gas was let in through orie small opening, the other being equipped 
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with a thermometer • .A. reflux condensor extended do1"m through the 

middle of the flask.· The to:p of the condenser was connected to a gas 

line leading th.roue,;11 a window to .the ground. This allowed :Free 

pas.sage of pyrofa:x: gas throt1gb. the system at all times. 



APPARATUS FoR 1/;GH liMPERATURE RuHs 
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HIGH 'r.llMP-ERA:l'URE RUNS 

PROCJIDURE 

In studying the high temperature reactions between sodium. and 

acetic anhydride two purposes were kept in mind. The first aim of this 

project was that of determining the best moue of pro?edure for carrying 

out the reactions. The second objective was the isolation and identifi-

cation of the products obtained. It was hoped that a method for obtaining 

quantitative results might be worked out upon completion of the research_. 

Five high temperature runs were made, improvements being added 
, 

wherever possible. 

For the first run a Soxhlet extractor was placed between the 

reaction chamber and the condenser described under "Apparatus". In the 

reaction flask 250 cc. of pure acetic anhydride t'1as placed. About 10 

gm. of "birdshot" sodium, prepared as previously described, was placed 

in the extractor. Glass wool and glass beads were placed in the extract-

or to permit free passage of acetic anhydride over the sodium.. 

A hotplate ·was placed un.der the flask and heat was applied. Dur-
ing the reaction pyrofax gas was passed through the system. 

At 137° acetic anhydride vapors passed up into the extractor where 

reaction with the sodium occurred. The sodium acquired a covering of white 

crystals, and a brown substance w&s formed in the extractor. This colored 

ma.tedal was carried down into the reaction chamber to be dissolved in 

acetic anhydride. After half an hour heating was stopped and the system 

allowed to cool. 
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iUl material in tne reaction fld.s:'.::: was rinsed out with acetic 

anhydride and. placed in an erlen.meyer flask: for purification. 

There remained in the Soxhlet extractor a nass of crystalline mater-

ial alone; with some of the b::.·own substance formed during the reaction. The 

extractor was connected to a 500 cc. round-bottom flask containing 200 cc. 

of :mre ligroin. Heat {100-110°C) was applied and the reaction product ex-

tracted with ligroin. Most of the colored material was dissolved in the li-

eroin, being carried down ,vith a small araowit of the crystalline compound. 

At the end of this extraction about 10 cc. of acetic anhydride, carried 

down froin the crystalline mass, was found. This was immiscible 1vith ligroin 

and nas removed by means of a separatory funnel. The acetic anhydride was 

. added to t11e original acetic anh3"dride from the reaction flask. Th~ ligroin 

solution was bottled for purification. The crystalline solid was dissolved 

in vrater for analysis. 

In the sec ·nd run a Soxhlet extractor was not used, 11.5 gm. of' 

sodiw11 and. 250 cc. of acetic anhydride were placed in the reaction chamber 

previously o.escribed. The flask was heated to 137°, the-boiling point of 

acetic anhydride. Below 100° no reaction occurred. When the temperature 

reac:rna. 100° the reaction proceeded rapidly vrith explosive violence. Some 

of the raate:tJial in the flask was lost, but the system was closed again and 

heating continued. After this the reaction proceeded slowly. After half an 

hour heating was stop:;:,ed and the flasli:: allovred to cool. 

The material in tl1e flas~: was e:;::tracted vrith acetic anhydride, ben-

zer1e, etl1er and ·water in that order. Each fraction was bottled for tests. 

The third ru...'1. was carried out as described fir,r Hun Ho.2. A water bath 

was used to prevent explosion. This nsasure did not prove effective for 
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some of the r,aterial was lost. Extractior!. was carried out as in Run No.2. 

Runs 4 and 5 were carried out as before with modifications·. In-

stead of acetic anhydride, 200 cc. of pure toluene was placed in the flask 

to decrease the violence of the reaction. In Run No.4, 11.7 gm. of sodium 

·was used, 15.4 gm. being used in Run No.5. The sodium was placed in the 

tolaene which was then heated to 100° on a water bath. 

The opening in the flask formerly used for a thermometer was eqn~p-

ped vrith a dropping funnel containing 200 cc. of acetic anhydride. The an-· 

hydride was passed into the reaction chamber, at a rate of three drops per 

second. The rate was increased as reaction proceeded. This method gave the 

best results of any of the j1ethods used. The reaction proceeded slowly and 

evenly. The time required was about 45 minutes. 

The flask was allowed to cool and its contents filtered on a Buch-

ner fun..r:tel. The crystalline product was washed with acetic anhydride until 

white. Acetic anhydride remaining on the filter was removed by repeated ex-

traction vJith ether. The solid was dissolved in water and ma.de up to one 

liter for analysis. 

The filtrate was a deep red solution containing acetic anhydride, 

toluene and dissolved reaction products. Purification of the products will 

be described under results. 
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RESULTS 

The three main products sou.r;ht in the high-temperature runs were 

sodium acetate, diacetyl and resin. 

Sodiw:i Acetate 

The c:;:-ysta.lline solid forned in the high temperature runs 

was 1:;roven to be sodiurn. acetate. The liquid fractions described for the 

first three runs were extrce.cted vii th water, except for acetic anhydride 

which was miscible with water. Acetic anhydride fractions were distilled 

to rer:.ove the solvent and leave behind a crystalline solid colored brown 

by a resinous product. The residue ,wa:s dissolved in distilled water. 

In eacll of the first three runs the water solution was de-

. colorized with charcoal. The solic'i ,ms recrystallized from hot vm.ter and 

dried. Fla::1e tests ·c'Je:ce made on the solid. Bodit11u. was iddicated by a 

bright yellow i'la;;1e. A precirlitate vw.s formed v1hen crystals were dissolved 

i:a water and mag ... <1esium uranium acetate w:.13 ad.ded. This was a positive test 

for sodiwn. 

Acetate ion was tested for with lanthanum nitrate so::J_ution. 

A deep blue color indicated that acetates Here present. FeC13 solution 

gave a reddish-brovm p:recipi tate when several of the crystals were added. 

This vias a positive test for acetate ion. The :crystals were dissolved in 

water and H2 S04 added. When the solution was heated the characteristic 

odor of acetic acid could be 6.etected. 

In the first three rm1s only qualitative resultv were ob-

tained. A method f'or the quantitative recovery of the products had not been 

worked out. In the second and third runs the reaction resulted in an explo-

sion. This caused loss of material. 
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The sodilun acetate obt~ined from each of the fourth and fifth 

runs nas dissolved in water and diluted to exactly 1000 ml. From each sol-

ution three 10 cc. aliq_uots were taken for determination of the sodiwn ace-

tate. Ea.ch alic1uot was placed in a distilling flask with excess 85;h H3:P04 

anci heated. All liq_uid distilHng over below 170° was caught in an erlen-

meyer flask. The acetic acid thus liberated was titrated with .127 N NaOH 

and the "\,eight of sodium enterinr; the reaction calculated. 

In Run No.4 the calculated weicht of sodium obtained was 10.5 gm,, 
10.6 gm., and 10.6 gm. Three chec1c runs were made. 11.2 gm. of sodium was 

the amount weighed out for ti~e reaction. The difference in ·weights was due 

to losses in purification of the metal. 

In Run No.5 the amount of sodium ,rnighed out for the reaction was 

15.5 gm. The weights of sodium calculated from experimental data were 15.2, 

15. 2, ar16. 15. 3grn.. 

Diacetyl 

The liC;.uid fractions desc1·ibed under procedure were distilled 

and the distillation temperatures carefullJT noted. Diacetyl was described 

by the hand.books as a e,reenish-yellow liq_uid distilling over at 88°0. In 

no case was a liq_uid distillinc at a. temperature near 88° observed to 

corae over·. The distillate in all cases was clear, and tests for diacetyl 

were negative. 'l'hese tests will be described in the section dealing with 

resin. 

It is nnli~:ely that the diacet;-rl was changed by the treatment 

of the reaction products. This nill be explained in connection 1,vi th the 

room ter.1rierature runs. It must be ccnclllded, therefore, that no dia.cetyl 

was present ii:. the ))ro6.ucts of the high temperature runs. 
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Resin 

A.side from small amounts of sodium acetate, which was not 

completely isolated in the first three rwis, the only residue left on di-

stillation was a brown semi-solid resin. Tests made on the resinous pro-

ducts obtained from the five runs 'viere identical in their results. htract-

ion of the resin by ueans of organic solvents diQ not sep~rate the resin 

into two or more components. The sam.e suustance was obtained from all 

fractions. Xylene, toluene, ligroin, ether, alcohol, chloroform, carbon .. 

tetrachloride, and benzene were tried without success. 
~-

In Runs 4 and 5 the resin was recovered quantitatively from 

the products. The fourth run yielded 9.8522 gm. of resin. From the :f'ifih 

run 13.1968 gm. of resin was obtained. 

Results of the qualitative tests made on the resin are given 

below. 

The resin did not have a sharp melting point. Above 190•c it 

decomposed. 

Classificatiori tests were made to determine solubility and 

reacting groups present. Procedures for these tests were found in the lab-

oratory text by Shriner and Fuson.1 

The resin was found to be soluble in alcohol, ether, acetonE3, 

acetic anhydride, ligroin, xylene, toluene, benzene and most organic sol-

vents. It was insoluble in dilute,acid, dilute base, and a~; H3P04 • 

1. Shriner and Fuson, Identification ~f Organic Compounds, Wiley, N.Y., 
Second edition, 4-75 (1940). 
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The follm1ing classification l!:leagents were used on the resin: 

1. Bromine i': CC14 solution: This test cave negative results. }Jo 

decolorization of the bromine was ob:s:erved. This indicated an absence of 

double-oonded structure. 

2. ID1n04 : Permanganate solutio11 oxidized the resin q1;.ite readily. 

This indicated double bond structure or the presence of easily oxidized 

groups. 

3. Ceric Nitrate: This reagent did not produce the color change 

from yellow to red civen as a positive test. This indicated an absence of 

li.ydrmr:yl croups. 

4. Hydrochloric acid: Zinc chloride solution: lfogative results 

shmrnd an absence of hydroxyl croups. 

5. Periodic acid: W11en this reagent was added a white precipitate 

appe1red, indicatin;: the presence of an alJ:Jha-hydroxy acid, or a 1,2-di-

ketone. 

6. Sodiw•,1 Bisulfi te: No bisu.lfi te addition product was formed. 

This shovrnd that no aldehyde group was present. 

7. Phenylhydrazine: This reagent gu.ve a heavy brovm precipitate 

after reacting with the resin. This indicated the presence of an aldehyde. 

The resin was treated with El:1n04 in a distillinG flask and 

heated. Diacetyl distEled over. •rhe liq_uid gave a boiling point of 88°/ 

760 mm. on correction. A positive test uith creatine showed the liquid to 

be diacetyl. A red color with cre&tine is almost specific for diacetyl. 

The resin, itself, when refluxed with diacetyl gave a posi-

tivs test. 

The iodoform test c;ave negative results. 
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R001I TEMP.ERJL.11'lJRE HIJUS 

Procedure: 

For each of the five room temperature runs birdshot sodium was 

placed with an excess of acetic anhydride in a 500 cc. erleruneyer flask. 

The flask was stoppered and eg_uipped ,;;ith a drying tube then allowed to 

stand until reaction had proceeded far enough for analysis of the pro-

ducts. The starting date for each reaction was recorded. If the reaction 

went to completion the date of completion was also recorded. 

The contents of the flask re;;1ained unchanged for several days after 

the beginning of the reaction. Then the sodium acquired a coating of white 

crystalline solid. The liquid in tl1e flasl-c acq_uired a straw yellow color. 

After sufficient time had passed for the reaction in the flask to 

reach completion (approximately 230 days) or to approach completion the 

contents vrere placed on a Buclmer funnel and filtered. The crystalline 

solid on the filter.was rinsed with acetic anhydride to remove any colored 

product. Rinsings v1ere added to the original filtrate. After extraction 

with acetic an....1.ydride the solid was washed four times with absolute ether 

ro re1nove acetic anhydride and give pure crystals. 

The solid was dissolved in enough v1ater in. a volwnetric flask to 

make a liter of solution. Q.liq_uots of 10 cc. were treated with 85fb H3P04 

and distilled to determine the acetic acid liberated. The distillation 

products were ti:brated v:ith standard base. From the results obtained the 

amount of metallic sodiW11 entsring the reijction was calculated. This pro-

cedure wc1s described in the discussion of the high temperature runs. 

The filtrate from tt1e :ceaction flask vras ciuefully neutralized to 

remove acetic anhydride. Sodium carbonate was used. Neutralization was 
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found to be necessary. A separate room temperature run was .made for the 

sole purpose of dete1·mining the best procedure for separating the products. 

It was found that nhere acetic anhydride was present the colored material 

underwent further reaction if heat was applied. Distillation was consider-

ed inudvisable when acetic anhydride vi1as present. 

After neutralization the filtrate was saturated with salt and ex-

tracted with four 50 cc. portions of absolute ether. The ether fraction 

was distilled at ordinary pressure on a water bath. The residue, which did 

not exceed 2 cc. was bottled. The llandboolcs listed diacetyl aS- being very 

soluble in ether and only moderately soluble in water. For this reason, 

the above method was used to reuove any diacetyl present in the water solu-

tion and obtain it in a nearly pure state~ 

The first step in purification of the water-soluble reaction pro-

duct was rernoval of all dissolved salts. This was accomplished by vacuum 

-distillation, of the 11ater fraction at 20 nun. pressure. The distillate was 

tested for diacetyl nith negative results., Residue consisted of salts and 

a small ar:touJ1t of. resinous material. This residue was extracted with ace-

tone which renoved all colored material, leaving behind pure salt crystals. 

The acetone solution was distilled at 20 mn. to remove any liquid other 

than acetone. The residue, consisting only of resin, was redissolved in 

pure acetone. The solution was placed in a weighed sample bottle and evapo-

r~ted. The bottle with resin was weighed and the weight of the resin obtain-

ed by difference. 



TABLE I 

HIGH 'YEMPE...!Ui.TURE RUNS 

KG1IBER SODI1J11 RE.4-CTION REACTION DIACEI"YL Rli:sThT 
USED TEMPE&\.TURE Tum l'IELD TIELD 

J. 6.9 gm. 137°0 30 Min. 0 

2 11.5 137° 30 0 

!,3 11.l 100° 40 0 

4 10.6 100° 45 0 9.8 

5 lffi.2 100° 45 0 13.2 

TA.BI.E II 

ROOH T:Bl.'lPEltA.TlJRE ROUS 

NillIBER SODIUM REii.CTION R.EACTXON DIACEm.. RESm 
USED TEMPERATURE TDv!E YIELD 'IIEU> 

l 9.10 gm. Room 231,days 0 .69 

2 15.05 " 237 0 1.27 

3 11.11 n 0 ~56 

4 9.24 " 0 .48 

5 10.15 ff 0 .74 
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THEOREI'ICAI. DISOUSSIOi1 

On the basis of available information the exact mechanism of the 

reaction between sodiwn and acetic anh:-;rdride cannot be clearly defined.. 

However, the1°e is sufficient experimental data to give a basis for a pos-

sible explanation of the reaction mechanism. 

It was noted that when the . reaction was carried out at room tem-

perature several days passed before appreciable change in the appearance 

of the reactants could be observed. In the high temperature runs no react-

ion occurred below a temperature of 95°0. This would indicate that the re-

actants went through a passive state when first placed in contact wi,th each 

other. If the temperature remained below 30°0 the paWlYive state lasted for 

at least three days. When the temperature was raised to 95° or above the· 

reaction was sudden and almost spontaneous. Once it was started, reaction 

proceeded rapidly even though the heat was removed. 

The products expected ;·:ere sodiurJ. acetate, diacetyl and resin. 

Sodium acetate and resin were the only products isolated, either at room 

temperature or at temperatures above 95°. In no· oase was diac.etyl obtained 

as a direct]J)roduct of tbe action of sodium on acetic anhydri~e. 

below: 

The probable course of the reaction is represented by the equations 

CH3 - C = 0 
'o +Na = I 

GI-I3 - C = 0 

2GH3 - C - = GH3 -

~o 
CH3 - 0 - 0-Na 

0 ,, 
C 

0 
- 8 - GH3 

9, 
(GH3 - C 

0 , ' 

+ CH3 - C -
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Intermediate formation of diacetyl was indicated by the appear-

ance of the reaction mixtures at various times. In the high temperature 

runs a yellow color appeared early in the reaction. Soon afterward the 

yellow color of the liquid changed to orange and then to deep brovm. Di-

acetyl in solution gives a pale yellow-green color. Resin gives a brown 

color. This change in color could not be taken as conclusive evidence. 

It did indicate, howe:V'er, that an inte:'.'mediate step occurred during the 

reaction. The intermediate compound, as indicated b;ir the properties of. 

the resinous product, was probably diacetyl. Assuming this to be possible, 

it is likely that the rssin was formed by reac·tion between two or more 

_diacet:rl u1olecules to ci ve a condensation product or a polymer. 

In the two groups of runs nade dllrinG this project an acid medium 

was used. The literature did not give a reference to polymerization of di-

acetyl in an acid medium. Lang1 gave a possible mechanism for the inter-

action of diacetyl molecules in a basic solution. 

He reported the formation of dimethyl quinogen when diacetyl was 

heated in alkaline solution. This compound ·was the result of a reaction be-

tween t\70 molecules of diacetyl. The formula assigned to this com.pound was 

as follows: 

CH3 ...; CO - C = CH - CO - CO - CH3 
/ 

OH3 

Polymerization or condensation of diacetyl in an acid medilllll might 

1. Konrad Lang, Z. Physiol. Chem. 208,273 {1932). 
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take place in a similar manner. The tests r1ade on the resin gave results 

quite similar to those reported for diacetyl by previous workers. The 

tests made on the resin in this project have been described. A positive 

test with creatine indicated a 1,2-diketone structur~. 

The possibility of the resins' formation from diacetyl raises a 

question rec;arding the manner in which the individual molecules combined 

to form the more complex compound. A clue concerning the structure of the 

resin ma:T be found in the fact that it wa"S oxidized by KMn.04 to give di-

acetyl as the p~oduct. 

Oxidation of most organic compounds by perrna.nganate may be repre-

s'ented b:;r the following reactions: 

2:KMn.04 + H20 = 2KOH + 2Mn02 + 5(0) 

H20 + -C=C- + (0) = HO C - C - OH 
0 0 

HO - C - 0 - OH+ 0 • C - C - +H20 

Two explanations nay be given to _explain the formation of diacetyl 

by oxidation of the resin. One possibility is that a double bond was bro;tcen. 

This could hardly have been the case since all reagents ased to test tor 

multiple bond structure gave negative result-s. 

The _presence of one .or more hydroxyl eroups in the resin molecule 

gives another :possible mechanism for the oxidation of the molecule to give 

diacetyl. Most of the reagents used in testing for hydroxyl groups did not 

give definitely positive results. It is not unlikely, however, that one 

or more hydrogen atoms in the molecule inay have migrated to form hydroxyl 

croups. The existence of these hydroxyl radicals would probably be too 
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short to give a positive test. But, in the presence of KMn.04,- they could 

easily provide a means by v,hich diacetyl might be formed. 

Von Peckmann1 reported that diacetyl reacted in an alkaline med-

ium to give a compound bearing the following formula: 

The results obtained. in the present work indicate that the resin 

obtained should have a structu~e similar to that reported by Von Peckma.nn. 

1. Von Peck.mann, Ber., 21, 1418 {1888). 
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SUGGESTIO:JS 

L. In the :formation of the rosin found in the reaction products 

d.escribed previously it is losical to assw:re that diacetyl is an ,inter-

mediate product. Some r.1ethod shoulili be devised to remove the diacet~,rl 

fI1oft1 the reaction cha:,tbe1· as soon as it is formed. 

2 • .An attempt should be made to decrease the time required for the 

room temperature reaction~ 

3. New solvents should be tried for the separation of reaction 

products. 

4. Further study should oe made for the :purpose of' identifying 

the resinous product. 
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sm:lli1ARY 

1. Improved methods for carrying out the reaction between sodiwn and 

acetic anhydride have been };)resented. Separation of react~on products and 

quantitative determination have been made easier by means of the improve-

Dlents. 

2.. Th.e only products isolabed from either room-temperature· or high-tem;p-

erature runs have been sodiwn acetate and a resinous material believed to 

be a polymer of diacetyl. No diacetyl has been isolated from the original 

products of any reaction. 

3. Comparison bas been made between reactions at room temperature and runs 

made at high temperatures. Room temperature reactions have been found to 
-

give the same products as high-temperature runs but in much smaller amounts. 

4. Theoretical discussion of the reaction is presented. A possible mechanism 

for formation of the resin are proposed. 

5. Suggestio:ns for future study of the problem are given. 
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