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I IT T R O D U C T I O N 

The purpose of this investigation was to devise iieth- 

ods for the preparation of thymol derivatives analagous to 

acetanhlid and salol, first by making ariiinothymol and 

acetylating it, then by esterifying ariinothyrnol, producing 

an aminothymol salicylate. It was hoped that it might be 

possible to combine the two reactions and to determine what 

medicinal value might be possessed by the acetylated amino- 

thymol salicylate. In the production of the amiriothymol, 

it was planned to make use of the idea of the German Patent 
Io. 48543, which serves very successfully for the manufacture 

of Dara-Amidophenetol. Difficulties were encountered which 

prevented the use of some of these plans, but part of the 

investigation was corxleted. d is reported. 
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REPARATIOIS OF 1'ITRCSOTHOL 

As a basis for the synthesis of the thymol derivatives 

investigated, it was necessary to study the methods for the 

pre-oaration of nitrosothymol and arninothymol, both of which 

may be prepared from thymol. 

3everal methods for the preparation of nitrosothymol 

are described in the literature, some of which will be 

mentioned briefly. itrosothymol was Drepared by Goldschmidt 

and Schmidt (i) by heating an alcoholic solution of thynao- 

quinorie with hydroxylarnine hydrochloride. R. Schiff (2) 

prepared it by dissolving thymol in dilute potassium 

hydroxide solution, adding an aqueous solution of potassium 

nitrite, and finally adding sulfuric acid diluted with water. 

The precipitate was recrystallized from benzol, dissolved in 

alcohol and precipitated with water and finally recrystal- 

lized from chloroform anaqueous. The method of Liebermann 

and Ilinski (3) consisted in mixing solution of sodium nitrite 

with diluted sulfuric acid and then with thymol in a diluted 

potassium hydroxide solution. Little yellowish needles 

resulted which, when slowly heated, had a melting point of 

155°-156°C and when rapidly heated, of 160°-162°C. Decompo- 

sition and a browning occurred in both cases. R. Schiff (2) 

also described a method thich utilizes thymol and sodium 

nitrite in acid solution. The method used in the present 
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investigations ias one suggested by Kiages (4) as a varia- 

tion of the sodium nitrite method. o± Schiff. Ten grams of 

thymol and dissolved in thirty grams of an alcoholic 

solution of hydrochloric acid in vthich the alcohol has been 

saturated with hydrochloric acid gas at 0cc. A concentrated 

solution of five grams of sodium nitrite in water is added, 

cooling with ice. Soon there separates a thick mass of 

nitrosothymol, vthich, after washing with water, is quite 

pure. The melting point is between 1610-162°C. The yield 

% is excellent. The nitrosothymol is insoluble in cold water 

and very slightly soluble in hot water. -Iowever, it is 

readily soluble in alcohol, chloroform, and ether, and it 

is easily soluble in alkalis with a reddish yellow color. 

The alkali phenolate derivatives are decomposed by the 

carbon dioxide of the air. Part of this information was 

reported by Schiff (2) and a part of it by Kiages (4). 

PREPARATIO1 OP A1iINOThCL 

Several methods have been used for the synthesis of 

aminothymol. It was prepared by Plancher (5) by heating 

nitrosothymol in benzol solution with phenylhydrazine. 

'/allacli and Schrader (6) obtained aminothymol by the intro- 

duction of ten grams of carvoxim into twenty cubic centi- 

meters of concentrated sulfuric acid saturated with 

sulfurdioxide. i. Schiff (2) described a method for the 

reduction of nitrosothymol to aminothymol by means of tin 

and hydrochloric acid. The crystals which form on cooling 



the reaction are needles of a dou'ole tin salt. irecipitation 

of the tin from this with hydrogen sulfide causes a decompo- 

sition o± the base. A separation of the tin may be made by 

pouring the hot aqueous solution of the tin double salt into 

ice water and filtering rapidly. The difficulties in these 

nethods led to the use of the process by Liebernann and 

Ilinski (3) which involves the reduction o± nitrosothyrnol in 

ammoniacal solution with hydrogen sulfide. The filtered and 

washed nitrosothyrnol, while still moist, is dissolved in 

about ten times its weight of ten per cent ammonia. The 

reddish brown liquid is filtered from the resin, and a stream 

of hydrogen sulfide is introduced into the solution. ./1th a 

decolorization of the reddish brown solution to a yellow or 

orange the aminothymol is precipitated in an almost colorless 

form. The leaflets melt at l760-l?70C. Aminothymol is 

soluble in chloroform, ether, and alcohol. Schiff (2) states 

that it is very unstable, and that it quickly turns brown. 

.r X P E R I I IT T A L 

PREPARATIOJ OF JITROSOTHYLiOL AID AMIìOTKThiOL 

The experimental work involved the reparation of 

aminothymol by way of nitrosothymol, the diazotization of 

aminothymol, coupling with thymol, and subsequent reduction 

of the azo compound, and the acetylation of amino thymol. 

The aminothymol was prepared seven times, the diazotization 

was attempted once, and the acetylation was attemDted four 
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times. Por the sake of comparison the aminothymol prepara- 

tions will be described first and then the derivatives will 

be discussed, referring to the yield of aminothymol from 

which the products were derived. The color changes obtained 

during these syntheses are particularly interesting. 
'irst Prearat ion 

itrosothymol was prepared following the procedure of 

Kiages (4) . The 95, alcohol was saturated at OC with 

hydrochloric acid generated from salt and commercial sulfuric 

acid. Considerable difficulty was encountered because of 

clumping of the salt in the generator. After a total treat- 
ment of about four hours the alcohol was saturated with the 

c;as and had acquired a yellowish-green color. Thirty grains of 

powdered thymol were added to ninety grains of the alcoholic 

hydrochloric acid solution in a tared flask. Since the thymol 

refused to dissolve, one hundred fifty grains of additional 

solvent was added, making two hundred forty grans of acid- 

saturated alcohol. The thymol dissolved with a deep red 

color. Pifteen grams of sodium nitrite in saturated aqueous 

solution were slowly introduced beneath the surface of the 

thymol solution. An exothermic reaction ensued with evolution 

of red fumes. The nitrosothymol formed as a greenish mass, 

which was transferred to a large beaker with the aid of water. 

Liany shades of pink appeared as the greenish paste was mixed 

with the water, and after the addition of much water the 



general color turned to gay. Fart of the nitrcsothymol 

floated on the water and part of it settled out. At this 

point the beaker was set away until the next day. 'he 

nitrosothymol was filtered in a Buchner funnel and washed 

with cold water. The washings became progressively less 

yellow. A chloroform extract of the washings revealed only 

a snll amount of extractive hich was yellow in solution 

and brown after heating. The loss was negligible. A 

two-gram portion of the rroduct tas dried and recrystallized 

twice from hot chloroform yielding white crystals with a 

corrected melting oint of 157°-158°C. In both cases the 

white crystals turned quite brown several degrees below the 

melting point. The nitrosothymol appeared to be quite stable 

in air. 

.minothymol was prepared according to the method of 

Liebermann and Ilinski (3) by reducing the nitrosothymol in 

anmioniacal solution with hydrogen sulfide. The filtered and 

washed nitrosothymol which weighed 140 grams as a wet mash 

was dissolved in approxirtely 14CC cc of l0 anwionia. It 

formed a deep cherry red solution with a snEll amount of a 

resinous mass which floats on the top of the solution. The 

resin was removed by filtering and the introduction of 

hydrogen sulfide into the filtrate caused the formation of 

yellowish crystals. The mother liquor was quite yellow in 

color. The product was filtered, washed, and kept under 



the mother liquor except when some of it was to be used. 

when it vs filtered and. washed again. The dried i:ateria1 

ras fairly stable but became darker colored in air, and 

darkened every time it was recrystallized. The melting 

point was 1740_175°C, but some decomposition occurred. at 

as low a temperature as 1500C. A Kjeld.ahl determination 

ran low in nitrogen content, presumably due to oxidation 

changes in the molecule. Recrystallization of twoams 

from chloDform yielded red crystals which turned brown as 

the chloroform evaporated. These red crystals upon heating 

iith hydrochloric acid turned white and became water soluble. 

The nitrogen determination for the recrystallized product 

was lower than the nitrogen determination for the original 

sample. 

Second Preparation 

This un represented the same procedure as the first, 

with the changes noted. 'oelc7. The 30 grams of thymol were 

dissolved in 315 grams of alcoholic hydrochloric acid instead 

of 240 grams. The 15 grams of sodium nitrite were added, and 

then the nitrosothymol so formed was set aside without dilut- 

ing it with water. The mass was a red pasty material which 

was partially dissolved in the large excess of alcohol. A 

number of solubility tests viere carried out to determine if 

possible what the product might be. Addition of water caused 

the formation of a pink cloudy sediment and a resinous red 



mass. These materials, which were soluble in alcohol or 

chloroform 'out insoluble in water, exhibited an interesting 

color phenomenon. Addition of sodium hydroxide caused the 

red solid to dissolve completely with a brilliant green 

color. Addition of hydrochloric acid to this solution 

caused the green color to change to red and some of the sub- 

stance was precipitated. A chloroform extract of either the 

red or the green solutions was a deep red. 

The nitrosothymol mixture was poured into about two 

liters of cold water and filtered. The filtrate was pink 

and it showed a red-green color change with acid and base. 

The folloñng speculation as to the cause of the colors is 

sugre s te J 

CH3 C CH3 

O==N- \ HO-N \ NoO---- ON- 

/_OH Q NOQH /QNU 
I I I 

C-H CH CH CH 
/\ CI3 Cj-j3 C1-jcH3 CH3 CH3 CH3 C 

nitrosothymol tautameric isomer sodium salt phenolate 
(Oxime of of the oxime salt 

thymoquinone) 

(colorless) (red) (green) (colorless) 

itrosothymol r:ay exist in a tautameric form as carvoxinie 

(or the oxime of thyrnoquinone.) This would be mildly acid 

so that a mineral acid miht precipitate it aS a red com- 

pound. The sodium salt of the oxime would be more soluble 



in water, and it right be the green form observed. Another 

possibility in alkaline solution would be the sodium pheno- 

late salt which would not be expected to be highly colored. 

The above explanation is offered to account for the phenomena 

observed, however, a better exolanation of this color change 

may eventually be found in the study of the oxidation 

products of nitrosothymol. Since several days had elapsed 

during the preparation and testing, considerable oxidation 

could have occurred. 

The normal procedure for the conversion to inothyniol 

would have been to dissolve the washed product in dilute 

ammonia water. Vihen this was done, a bright green color 

was obtained instead of the red color expected. The green 

material was not all soluble. A portion of it set aside 

in a beaker developed a strong valeric acid odor in a day 

or two, and the upper layer exposed to air turned brown. 

This might indicate breaking of the molecule. The reduction 

with hydrogen sulfide produced a yellow non-crystalline mass, 

which still showed the red-green color change to some extent. 

After standing for several days, it showed a melting point 

of 108°C. The second preparation was abandoned, since it 

lacked the ordinary properties of aminothymol. 

Third PreDaration 

Por the preparation of nitrosothymol 100cc (80 grams) 

of alcohol was saturated with 63 grams of hydrochloric acid 
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gas, yielding a total of 143 grams of solution. The 

saturation took three hours, and the subsequent addition 

of 15 grams of sodium nitrite in 20cc of water took two 

hours. The endproduct was a mixture of red solid and green 

solid. Addition of about one and one-half liters of cold 

water caused a pink coloration which faded out to a grayish 

white. The next day the nitrosothyrnol was filtered and 

washed. The clear yellow washings had no red-green color 

change in acid and alkali. It was thought that too small 

a volume of alcoholic hydrochloric acid was used, so that 

local heating occurred during the addition of the sodium 

nitrite. 

The reduction of the red ammoniacal solution with 

hydrogen suiphide was accomplished, the red solution turn- 

ing orange and finally yellow. The filtered and washed 

amìnothyiol was in the form of beautiful white crystals 

which began to turn slightly pink and to show red-green 

color changes when subjected to acid and alkali. The yield 

had turned to a dirty brow-n color in less than two hours 

after it was removed from the mother liquor. The melting 

point was l72°-174°C, but the aminothymol began to turn 

brown at 153°C. The oxidized product was later treated 

with glacial acetic in an attempt to acetylate it. The 

results are described later in this report. 

fourth Preparation 

For this experiment, the 30 grams of thymol were 
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dissolved in 170cc (135 grams) of alcohol before the 

hydrochloric acid gas was introduced. The thymol dissolved 

much more easily, and the end solution of thymol in 236 grams 

of alcoholic hydrochloric acid had a normal red color. After 

treatment with sodium nitrite, the resultant reddish colored 

solution and precipitated green solid were poured into about 

300cc of water in a two-liter beaker and the volume made up 

to about two liters with cold water. A wet mass of 190 grams 

of nitrosothymol was obtained. 

In the reduction process the amount of resin insoluble 

in the ammoniacal solution was very small. In twenty minutes 

yellow crystals began to appear in reaction flask. In five 

minutes the red solution became orange and then yellow. The 

reaction was quite rapid. The aminothymol after filtering 

and washing with about one liter of cold water began to turn 

pink. The product was placed in a vacuum desiccator under 

hydrogen. In spite of this, the pink color deepened. A 

Kjeldahl determination for nitrogen gave low results, pro'o- 

ably because of oxidation changes in the molecule. The 

yield was set aside because a more stable product was desired. 

ifth preparation 

In generating hydrogen chloride as some difficulty 

had been encountered due to clumping of the salt in the 

generator flask. This was obviated by adding concentrated 

hydrochloric acid to the salt before starting the addition of 
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the sulphuric acid. In this preparation, a return was made 

to the method first used in that the alcohol was first satur- 

ated with hydrogen chloride, giving a solution weighing 237 

grams, to which the thymol was now added. It was hoped that 

this procedure might produce less oxidation in the product. 

The sodium nitrite solution was added through a separatory 

funnel, but the end of the funnel was not placed below the 

surface of the solution, because sc}ì arrangerent had 

previously resulted in a stoppage in the end of the funnel. 

Loss of fumes of nitrous acid or hydrochloric acid was 

prevented by closing the valve in the rubber stopper until 

the pressure had decreased. '/hen the green mass of nitroso- 

thymol had formed, the solution would not absorb the gas 

fumes even on long shaking in the ice bath. The green mass 

became white on exposure to air or light and became pink and 

then grayish white on dilution with water. The green material 

gave green-red color changes with alkali and acid. It was 

soluble in alcohol, xylene, or chloroform with a red color. 

The grayish white product obtained by dilution with water no 

longer gave green-red color reactions. The wet mash weighed 

155 grams. 

The arninothymol was obtained by reduction, but as soon 

as it was washed it started to turn pink. It was placed in 

the vacuum desiccator, but some of the pink lumps oxidized 

to a brovrn color. Attempts at recrystallization yielded only 

red crystals from xylene, chloroform, or methyl alcohol, 
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indicating that the desired white material had undergone 

decomposition in the meantime with a conversion into an 

undesirable colored product. 

sixth Preparation 

In the sixth preparation, the procedure was identical 

with that in the fifth. The nitrosothymol when prepared 

proved to he a reddish mass which turned green on addition 

of a small amount of water, and pink in a large dilution. 

The pink faded out to a grayish white nitrosothymol. 

The reduction gave a nice yield of white crystals of 

aminothymol which were preserved in the mother liquor. A 

method was discovered whereby the ninothymo1 is rapidly 

acetylated without giving it time to oxidize or become 

colored, which procedure will be described later. 

Seventh Preparation 

Using again the procedure outlined in the fifth and 

sixth preparations, a seventh run was made to insure a 

sufficient supply of aminothymol on hand. As it happened, 

the preparation was not necessary because rk was completed 

with the sixth hatch, however a variation in procedure was 

introduced, which gave some interesting results. The red 

solution of nitrosothymol was poured on about a liter of 

cracked ice and stirred thoroughly until it became green. 

As the ice melted and more ice water was added the nitroso- 

thymol turned pink and then faded out to a grayish white. 

Aext morning the nitrosothymol mass had set to a semi-solid 
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mass which resisted stirring. This method of precipitation 
seemed to increase the consistency of the precipitate, to 

make it less lumpy, and to í'ive a more uniform color. The 

viet mash weighed 185 grams. 

The course of the reduction to amirmothymol corresponded 

very closely with that observed in the other preparations, 
but no tests were made for accurate comparison. 

T}fl DIAZOTIZATIOE W? ìINOTHi1OL, 

COEJPLING 1ITH T1-[ThOL, 

AED SUBS.QU.IT RiDUCTIOT 

Accordin to the German Patent No. 48543 (7) on the 

preparation of para-pheneticlin, the diazotization of the 

above amine may be accom1ished. by adding a soaium nitrite 
solution to a mixture of the amine solution and 2O hydro.- 

chloric acid. The para-ethoxydiazobenzol so prepared is 
coupled in alkaline solution with phenol to form ethoxydiazo- 

benzol. Diethoxyazobenzol may be prepared from the latter 
by heating with ethyl bromide and sodium hydroxide. Reduc- 

tion of the resulting compound with tin and 20' hydrochloric 
acid yields two molecules of para-phenetidiri. 

In a general discussion of diazotization and coupling 
Fierz (8) indicates that as concentrated a solution as 

possible is best and for the most part of temperature of 

50_100 is obtained. The acid used is almost always hydro- 

chloric. In diazotizing one stirs the amine rapidly and 
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adds the hydrochloric acid (two or three times the molar 

quantity being used) in a thin stream. The temperature is 

lowered to 000 and the sodium nitrite (a sliat excess) in 

a 201 solution is added and stirred thoroughly. The diazoti- 

zation is finished when a drop of the diazo solution reacts 

with potassium iodid-starch paper and congo red. Both tests 

should be employed. The duration of the diazotization may 

take only two minutes or at most a half hour. 

In coupling one avoids a great excess of sodium hydroxide 

or sodium carbonate because this may decompose the diazo 

compound. Quite generally it may be said that the diazo 

solution must be added to the amine or phenol instead of 

vice versa. The phenolic substance to be coupled is dissolved 

in a solution of sodium hydroxide and sodium carbonate and 

cooled to 0°C. The diazo solution is run into this cold 

solution in a thin stream with rapid stir 

hour, a low temperature being maintained. 

duct may be separated by distillation, by 

acid filtration, or by other means as the 

xDerimental 

The diazotization of aminothymol was 

'ing during one 

The coupled pro- 

salting it out, by 

situation demands. 

attempted 'ay 

adding 4.2 grams of sodium nitrite solution in 21cc of water 

to 10 grams of aminothymol dissolved in 25cc of concentrated 

hydrochloric acid forming a pink solution. The aminothymol 

used was that which has been described under the first 

preparation. The color of the diazotized product was a 
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reddish browñ. The cono red paper was 'olue indicating 

acid solution, and the starch-potassium iodide solution 

gave a positive test indicating sufficient nitrous acid. 

The end temperature was 3°C. To prepare for coupling the 

diazothyrnol chloride with thnnol, 9.03 grams of thymol were 

dissolved in 25cc of sodium hydroxide solution containing 

13 grams of solid sodium hydroxide. Ten grams of sodium 

car1onate dissolved in 30cc of water were also added. The 

coupling was started by adding the diazotized compound to 

the thymol solution, agitating with a mechanical stirrer, 

and keeping the temperature down with ice. he endproduct 

was 260cc of black liquid upon which a black crust floated. 

Â thyiîaol odor was noticeable. 

The reduction of the azothymol compound was carried 

on in a reflux condensor. The azothymol was divided into 

two parts, and one part was reduced with tin and hydro- 

chioric acid and the other with zinc and hydrochloric acid. 

The tin reduction was started with 20 grens of tin and 40cc 

o± concentrated hydrochloric acid. To neutralize the 

sodium hydroxide in the mixture 18cc of additional hydro- 

chloric acid were used. During an eight hour refluxing 

period the color changed from a black to a purple and then 

to a black resinous mass floating on a red solution. The 

red solution eventually became a clear yellowish color, but 

the black resin persisted. UTDOn coolinc, long white needles 

crystallized out on the bottom of the flask. The crystals 
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iere soluble in water, insolle in dilute hydrochloric 

acid, but solu1le in an excess of sodium hydroxide solu- 

tion. The resinous substance was soluble in an excess of 

sodium hydroxide solution with a green color. The green- 

red color change with alkali and acid was present. 

The zinc reduction was started with 12 grams of zinc 

and 36cc of concentrated hydrochloric acid. The same color 

change from black to purple to red occurred, but the red 

reappeared upon the addition of more acid. The black 

resinous substance persisted and floated upon the surface 

of a red solution at the end of eight hours. o crystals 

viere formed. The dark resin was capable of giving the green- 

red color change. 

The conclusion was made that the difficulties involved 

through oxidation or through the conversion of the product 

to the resinous mass made this an impractical method for 

doubling' the yield of aminothymol. The long white needles 

formed in the tin reduction were probably stannous chloride 

or a tin double salt obtained by $chiff (2) in a reduction 

of nitrosothymol with tin d hydrochloric acid. 

A lack of time prevented an attempt to prepare diazo- 

thymol by the method of Liebermann (9) in which nitrous acid 

is conducted into an ethereal solution of nitrosothmiol 

containing hydrochloric acid. The hydrochloride of diazo- 

thymol so precipitated is reduced by tin and hydrochloric 

acid to arninothymol. 
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ACETYLATION OP AMIJLOTHOL 

The common methods of acetylatiori are concerned with 

three different acetylation reagents: acetyl chloride, 

acetic anhydride, and glacial acetic acid. in the order of 

their strength. For example, D'Aibe (lC) indicates that 

acetanilid is most conveniently prepared by hoiling aniline 

with glacial acetic acid for twenty-four hours. Diacyl deriva- 

tives of aniline and its homologues are also known, as dia- 

cetanilici. This is formed together with acetanilid, when 

aniline is boiled for an hour with excess of acetic anhydride, 

or when the nine is heated to a high temperature with acetyl 

chloride. In discussing derivatives of aminothymol Wallach 

and Neumann (ii) point out that by heating aminothymol hydro- 

chloride with sodium acetate and acetic anhydride one obtains 

a triacetyl derivative which is crystallized from alcohol 

in leaves melting at 91°C. The saponification of the tri- 

acetyl aminothymol with concentrated hydrochloric acid leads 

to a mono-acetyl aminothymol, C10H]ÑH. (C2H30) 0H, melting 

.t 174.5°C. lic diacetyl derivative is mentioned. 

A few preliminary tests were made to determine the 

advisability of using an inert solvent with glacial acetic 

acid. The addition of technical xylene to ainothymol from 

the third preparation gave a red colored solution. Addition 

of glacial acetic acid caused a much deeper red color. 

Aminothymol from the first preparation gave a similar result. 
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Refluxing for a time followed by evaporation of the solvent 

caused the formation of some red crystals which were dis- 

carded. It was believed that the heat and the tendency of 

the aminothymol toward oxidation would defeat an attempt to 

acetylate by these methods. 

A method of acetylation in aqueous alkaline solutions 

has been investigated recently by Chattaway (12). Although 

it is well known that acetic anhydride does not react very 

rapidly with cold water, Chattaway's results indicate the 

surprising fact that compounds containing hydroxyl and amino 

groups can generally be quantitatively acetylated by adding 

acetic anhydride to their dilute solutions in aqueous caus- 

tic alkalis. The amount of alkali used should be sufficient 

to leave the liquid slightly alkaline at the end of the op- 

eration, sufficient ice should be added that a little stays 

unmelted, and the acetic anhydride should he added quickly. 

Acetylation under these conditions is so rapid as to 

appear almost instantaneous and in a very short time is 

practically complete. The best procedure is to dissolve the 

compound to be acetylated in an aqueous solution of a little 

more than the theoretical amount of sodium or potassium 

hydroxide, to add a suitable quantity of crushed ice, and 

then to pour in rapidly an equivalent amount of acetic 

anhydride. After a few seconds shaking, the acetylated 

product separates in a practically pure condition, either at 

once or after it has been rendered acidic by addition of a 
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mineral acid. Iany compounds hitherto obtained only with 

difficulty he drastic and inconvenient methods can thus be 

rapidly and easily prepared. 

Chattaway gives among his examples of the process an 

acetylation of para-aminoDhenol, from 11 grams of which 

there was obtained 18 grams of para-acetamidophenyl acetate. 

This example very closely parallels the structure of amino- 

thymol, except that aminothymol has a methyl and an isopropyl 

group attached to the ring. 

?irst Preparation 

The sixth preparation of aminothymol was separated from 

the mother liquor with a Bichner funnel and approximately one- 

third of it was washed and prepared for the acetylation. The 

theoretical yield of aminothymol would be 33 grams. leven 

grams of aninothymol (1/15 mol) were dissolved in a solution 

of 4 grams of sodium hydroxide (i/io mol) in 15cc of water. 

lore water was necessary to cause complete solution. The 

color was a brilliant green as would be expected from the 

green-red color change. The solution was cooled with about 

40 grams of ice, and 8.5 grams of acetic anhydride (1/12 mol) 

were added all at once with rapid stirring. The green color 

changed over to a red color which faded as a red resinous 

mass and a light colored finer precipitate separated out. The 

darl:er product and the lighter product were mechanically 

separated by decanting into a 3chner funnel. Both portions 

slowly gave a red-green color change in acid and alkali, but 
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the dark portion gave it riore raDidly and more strongly. 

Heating increased the color intensity and also the solubility. 

Heating a chloroform solution of the acetylated product did 

not cause any particular change. If a solution of sodium 

hydroxide or hydrochloric acid was introduced alDove the 

chloroform extract before heatin, no color appeared. until 

the chloroform had completely boiled away and the remaining 

acid or alkali had been heated for a tir'e. This indicated 

that an acetylation of some sort had taken place, and that a 

certain saponification was necessary before the original red- 
green color change returned. The red product obtained in the 

acetylation was believed to be due to a small amount of oxida- 

tion which had in between the removal of 

the aminothymol from the reducing mother liquor and the 

ace tylati on. 

Second Preparation 

This was a crude procedure to determine whether the 

amount of darkened aminothyriol present influenced the amount 
of darkened acetylized product. Proportions viere used to 

'ive a triacetyl derivative. The aminothymol which vis chosen 

fror the fifth preparation that was quite pink with some brown 

chunks, was dissolved with a dark green color which changed to 

a red upon the addition of the acetic anhydride. The product 

was a great red mass with a small amount of finer particles 

which were a lighter brown color. This indicated that the 

oxidized aminothy-mol yields the brown or reddish product in 
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the acetylation. The mother liquor after the reaction 

exhibited red-green color changes. 

Third Preparation 

Another third of the ninothol from the sixth batch 

was used in such proportions that a triacetyl derivative 

might be obtained. The arninothymol was not washed but was 

taken directly from the mother liquor (containing ammonia 

md hydrogen suiphicle) to prevent too much oxidation. Thirtí- 
five cubic centimeters of water containing 12 grams of sodium 

hydroxide were added to the calculated 11 grams of aminothymol. 

The color of the solution was a dirty white or yellow, but a 

purple color occurred around the edge of the flask where the 

substance was exposed to air. A portion of the solution in a 

testtube containing water had a purple color which faded out 

slowly, 'out addition of more ter caused the purple to 

reappear. 

An additional five grams of sodium hydroxide were added 

to the flask to insure complete solution. ihen 25 grams of 

acetic anhydride were brought into the reaction., there 

resulted a murkiness which changed to a red color and then 

a pink mass. Addition of dilute hydrochloric acid until the 

solution was acid to litmus caused the pink mass to become 

white. On filterinG off this material, the filtrate appeared 

murky due probably to continued precipitation, and exhibited 

the red-green color changes on heating. The white mass on 
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the filter was soluble in chloroform and alcohol but insol- 

uble in cold water. Hot water caused part of it to dissolve, 

but the dissolved portion crystallized out when the water 

cooled. The insoluble portion became darker during the heat- 

ing. The mixed acetylated product melted at 1200_1230C. 

The white crystals (soluble in hot water) melteclatl24°-126°C. 

The hot water insoluble portion melted to 125°-126°C. The 

white crystals were less soluble in dilute hydrochloric acid 

than in sodium hydroxide. 

A separation of four grams of the acetylated product by 

a method of hot filtration yielded two and one-half grams of 

substance insoluble in water, and about one-half gram of 

white water-soluble crystals. vaporation of the filtrate 

revealed very little, if any, dissolved material. 

An analysis for the acetyl groups was performed accord- 

ing to the method of Leach (13). Although the saponification 

was carried out in a quantitative way with accurace measure- 

ment of alcoholic potassium hydroxide, the colored condition 

of the saponification endproducts prevented titration with an 

internal indicator, as phenolphthalein. The flask contents 

were acidified with 1:10 sulfuric acid and the acetic acid 

was steam distilled out of the saponification mixture. The 

distillate was collected until 600-700cc had corne over, and 

then the acetic acid. was titrated with standard /io potassium 

hydroxide solution. The calculations are based upon the fact 

that a triacetyl derivative would take three molecules of 
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potassium hydroxide to saponify it, a diacetyl derivative 

two molecules, and a monoacetyl derivative one molecule. 

?h is :ives a oasis for determining the percentage error b:j 

calculating the weight of acetylated aminothyinol to which 

the potassium hydroxide used is equivalent and comparing 

this weight with the weight of acetylated aminothymol actually 

taken. i'rom this a per cent variation from the monoacetyl, 

diacetyl, or triacetylaminothymol may he charted: 

Calculated as 

Substance Lonoacetyl Diacetyl Triacetyl 

Water Soluble Cryst. 33% high 21% low 38% low 

1ater Insoluble Subst. 29% low 59% low 70% low 

Unseparated Substance 37% low 62% low 70% low 

The above results indicate: 

First:- That the water-soluble crystals consist of 

acetylated aminothymol, probably a mixture of the mono- and 

the di- derivatives. 

Second:- That the substance insoluble in water did not 

acetylate appreciably, or that it is a condensation product 

of high molecular weight, retaining only a very limited nurri- 

ber of amino or hydroxy groups. 

No explanation is offered for the anomolous result 

obtained for the unseparated substance. 

Praration 

This preparation was carried out on the last third of 
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the sixth preparation of aminothymol, which had been kept 

in the reducing mother liQuor all this time. The acetylation 

was carried out in the same manner as in the third prepara- 

tiori and the results were very much the same except that rore 

of the water insoluble substance was present in the yield. 

A hot water extraction of six grams of the product yielded 

only about 0.4 grams of crystals, soluble in hot water. The 

endproduct was darker than it had been in the third prepara- 

tion, due probably to a greater oxidation of the amino- 

thymol. The melting point of the white crystals obtained 

was 12300. A mixture of the white crystals from the fourth 

acetylation and the third acetylation me1td at 123°-l25°C. 

n analysis for acetyl groups was completed as outlined 

above, the only difference being the use of an unstandardized 

potassium hydroxide solution and an alcohol that had not been 

treated for aldehydes. Such standardized solutions are not 

necessary in the saponification because the titration cannot 

he made in the saponification and the acetic acid must be 

distilled off before it may be titrated. The percentage 

error in the results is charted: 

Substance onoacetyl Diacetyl Triacetyl 

Vater Sol. Cryst. 54 high 6.79; low 27 low 

This analysis indicates that the crystalline acetylation 

product is probably the diacetyl derivative of aminothymol. 
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AND C OìC LUS I O S 

':itrosothyrnol was prepared following the method of 

Kiages (4) by treating with sodium nitrite a solution of 

thymol in alcohol saturated with hydrogen chloride. Modi- 

fications in the procedure used in the seven reported experi- 

ments resulted in varying yields and in unexpected color 

changes as described below. Possible explanations e 

advanced to account for certain of these color changes. 

Aminothymol was prepared by reduction of nitrosothymol 

in ammoniacal solution with hydrogen sulphide as described 

by Liebermann and Ilinshi (3). Since the original procedure 

gave excellent results, no modifications were attempted. 

A single attempt was made to produce aminothymol by 

the method employed commercially in manufacturing para- 

phenetidin (7). Aminothymol was diazotized and coupled with 

thymol, iving an azo compound which was then reduced, yield- 

ing two molecules of aminothyrnol in place of the one molecule 

used as starting material. The difficulties encountered were 

so serious and the results obtained were so unsatisfactory 

that this method was abandoned. 

Acetylatiori of aminothymol was attempted by several 

methods, but only one procedure, that of Chattaway (12), 

rroved feasible. This process yielded a white crystalline 

product, the analysis of which indicated it to be a diacetyl 
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derivative, no mention of which was found in literature. 

Analyses were made and melting Doints were determined on 

the products of two different acetylations, made upon two 

different samples of aminothymol. 

Nitros othyrriol and Ârninothymol 

in following the preDaration of aminothymol, observa- 

tion of the color changes during the reactions gives an 

index of the success of the process. The alcoholic hydrogen 

chloride has a yellowish green color. Thymol dissolves in 

this solution with a deep cherry red color. This is probably 

a property of phenolic groups, since phenol also dissolved in 

alcoholic hydrogen chloride producing a brown color. The 

addition of sodium to the causes evolution 

of fumes of nitrous acid and hydrochloric acid and leads to 

the preciitation of a green or dark red mass. The mass 

turns pink upon diluting with water, and the pink clumps 

fade out to a yellowish white or grayish white endproduct of 

nitrosothymol which dissolves in dilute ammonia solution with 

a beautiful red color with the exception of a varying amount 

of red resinous substance which does not dissolve. Bubbling 

hydrogen suiphide into the ammoniacal solution causes a 

fading of the red to an orange color and finally a clear 

yellow solution is formed which contains the yield of white 

flaky crystals of aminothymol. These crystals are stable 

in the mother liquor of ammonium sulfide, but upon exposure 
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to air or washing with water or exposure to light or heat 

they turn pink and may even become a dark brown. This 

darkening is accompanied with ari appearance of' green-in-alkali 

and red-in-acid color reactions which are increased as the 

darkening deepens. Tìe best yields are obtained when the 

red-green color change is absent from the precipitates or 

the washings throughout. it is believed that the indicator- 

like changes are due to oxidation. 

These are the reactions suggested for the preparation: 
CH3 cH3 Cil3 

o/ 
-tHONO OOC 

(NoNO+HCL) /_OH HO 
I I CH ,ÇH 

Thymol 1:itrosothymol 

C/4 

*zNk4O3H2S--I 

cH 
CH3 CH Hq CH3 

Nitrosothymol Aminothymol 

Thymoouinouìe oxime 

+(NI-S ±J3I-Io 

Diazotization of Aminothymol, Coupling, and Subsequent 

- 

The diazotization of' the aminothymol was apparently not 

successful, because the endproduct was composed principally 

of a black resinous substance. It seems probable that 

oxidation changes in the aminothymol might render a 
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cliazotization iirpossi1e. The real purpose o± the 

diazotization of aminothyrnol, coupling with thymol in 

alkaline solution, and reduction of the coupled azo- 

compound was to doiftle the yield of the aminothyrnol. Since 

the process was apparently a failure, as applied to amino- 

thymol, no more attempts were made. Another procedure for 

the preparation of diazothymol, as reported by Liebermann (9) 

consisting in conducting nitrous acid into nitrosothymol in 

an ether solution containing hydrochloric acid, was not 

attempted, as it did not appear to be a practical method. 

Acetylation of Aminothyraol 

The acetylation of aminothymol with sodium acetate 

and acetic anhydride was attempted but was apparently not 

practical. The refluxing necesary and the use of an inert 

solvent both tend to introduce color changes which seem to 

defeat the acetylation. The new method of Chattaway (12) 

for acetylation in a cold alkaline aqueous solution is 

excellently adapted to such a compound as aminothyniol. The 

acetylation is accomplished with an excess of sodium hydrox- 

ide and acetic anhydride. A convenient method for the 

separation of the diacetyl derivEtive from the undesira'ole 

material was devised, based upon the solubility of the for- 

mer in hot water. The diacetyl derivative is soluble in 

hot water and insoluble in cold water. This is in keeping 

with the properties of acetanilid which is about ten times 

as soluble in bouma water as it is in cold water. Although 

no report has been found in literature concerning a diacetyl 
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derivative of' ar.inothymol, it is presumed to have the 

constitution represented in one of the following formulas: 
CH3 CH3 

(c3co) CHiCON-(' 

L/J-O.CO.CH3 

Ci-4 /\ 
CH3 CH3 CU3 C-3 

-r 
-i- 

preference ceing given to Formula II, which parallels 

Chattaway's (12) para-acetamidophenyl acetate. 

The unsolved problems encountered in the course of' 

this investigation are too plentiful and too obvious to 

require their enumeration. 
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