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men view the use of alcohol in medicine very much as the U. S. Navy and would 
prefer to  adopt a similar policy a t  the present time to protect the profession against 
the abuse of a certain class of practitioners. Furthermore, there can be no doubt 
that medical men in general are satisfied with the liquor permits permissible under 
the regulations of the Volstead Enforcement Act and are acting in good faith in 
using such permits. Supporters of the Volstead Act have no desire to curb the 
power given to  medical men to issue prescriptions for alleged legitimate purposes 
under permits and if i t  becomes necessary to make more stringent regulations, the 
physicians have no one to blame but those in their own ranks who have abused this 
privilege. In  the meanwhile the preponderance of evidence points to the fact that 
the best medical men condemn the prescription of whisky for patients and are 
not taking out permits for its use. 

In  conclusion we may say that the sobering of a nation is like the sobering of 
an individual. Many hardly seem to 
realize the seriousness of the violation of the prohibition law. Regardless of what 
we feel, it is the law of the land and the violating of i t  is dangerous. I t  breeds a 
contempt not only for the enforcement of this law but also for other laws. 

There may be relapses and back-sliding. 

KRAEMZR LABORATORY, 
&IT. CLEMESS, ?rlICH. 

THE IDENTIFICATION OF SOME LOCAL AKESTHETTCS.* 
BY I.. E. WARREN. 

During the last quarter of a century many organic substances have come 
into use in medicine because they possess the power of causing temporary loss of 
sensation when applied to the mucous surfaces, or by injection into the tissues. 
These substances are known as local anesthetics. Some are alkaloids occurring 
in nature, such as cocaine and tropacocaine, but most of them are synthetic bases 
whose physical and chemical properties resemble those of the naturally occurring 
alkaloids. The longest known of the local anesthetics is cocaine. Together 
with other bases this occurs in Erythroxylon coca and other species of Erythroxylon, 
shrubs, native to the Andean region of South America. Although cocaine was 
isolated in 1860' it. was not until 1lj8-I2 that its local anesthetic properties were 
sufficiently recognized to be made of practical value. Its use soon became wide- 
spread and for some years i t  remained the only known local anesthetic in practical 
use. However, cocaine was found to  be distinctly poisonous, i t  produced unde- 
sirable side effects, such as mydriasis, cloudiness of the cornea and habit formation, 
and its salts were not stable in solution. 

It was found to be 
less poisonous than cocaine and to  possess greater local anesthetic a ~ t i o n , ~  without 
the objectionable mydriatic properties of cocaine. Further, the solutions of its 
salts were also less prone to  decompose. It may be made synthetically by ben- 
zoylating pseudo-tropine. 

Organic chemists, after working out the constitution of cocaine, attempted to  
build up a synthetic substitute for it which would be less toxic and perhaps cheaper. 
One of the first successful ones was cr-eucaine.6 This was found to  be less toxic 

Tropacocaine was first found in coca leaves from Java.s 

* Scientific Section, A.  Ph. A, ,  Cleveland meeting, 1922. 
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than cocaine, cheaper and its solutions were stable on being heated. It had the 
disadvantage of causing pain and irritation when injected. Because of this it 
was superseded by 0-eucaine, benzoyl-vinyl diacetone-alkamine hydrochloride.8 
This was found to  be less toxic than a-eucaine. The salt of 0-eucaine which 
is most used is the lactate because of its greater solubility than the hydro- 
chloride. 

After the advent of /3-eucaine a great number of substances having local anes- 
thetic properties were worked out by organic chemists. Many of them were more 
faulty than cocaine in their chemical and pharmacologic properties so that they 
never came into extensive use. Others were found to have some special advantages 
and their use became more or less general. Holocaine (phena~aine) ,~ orthoform,8 
a c ~ i n e , ~  nirvanin, lo anesthesine (benzocaine),]l alypin,12 novocaine (procaine) , I 3  

cycloform,14 propaesin, l 5  subcutinlB and stovaineI7 came in quick succession. 
Xpothesine l8 and bu tynIg were developed recently, while the anesthetic properties 
of  saligeninZ0 were only recently discovered although the substance had been 
known to plant chemists for many years.* Some of these have been widely used, 
each for some real or fancied advantage, and several have been dignified by ad- 
mission into the pharmacopeias. Most of them have been described in “New 
and Nonofficial Remedies” a t  one time or another. 

The synthetic local anesthetics resemble cocaine more or less in their structural 
relationships and they are, therefore, subject to about the same incompatibilities. 
In general they are precipitated by the usual alkaloidal reagents ; consequently 
their separation in admixture is difficult. Fortunately they are rarely found to- 
gether in medicine so that the analyst is usually required only to identify or de- 
termine but one a t  a time. 

So far as the writer knows no systematic attempt has been reported heretofore 
to apply practically all of the commonly used alkaloidal reagents to all of the local 
anesthetics in common use. In these studies this has been done and the results 
tabulated for comparison. By this method some reactions have been observed 
which appear not to  have been previously reported. 

The literature on the chemical identification of local anesthetics is quite 
considerable, but is widely scattered. On that account no attempt is made here 
to review i t  systematically. The most comprehensive paper on the subject with 
which the writer is familiar is that by H a n k h Z 1  He recorded his observations on 
a large number of tests, and SaporettiZ2 and Ga~lamer?~ are two others who have 
added much to the literature concerning tests for the local anesthetics. So far 
as practicable the work of these investigators has been repeated by the writer. 
In  these studies but little attention has been paid to acoine, cycloform, a-eucaine, 
suhcutin or nirvanin, substances which were not available because they are no 
longer used in medicine-at least not to any extent in this country. 

Several of the local anesthetics are described in “New and Nonofficial Rem- 
edies.” Several more that were formerly described in this work have been omitted 
because they were no longer available on the American market. Most of the 
observations recorded in this paper were made while preparing or revising the 

~~~~ ~ ~ ~~~ ~ 

* Recently benzyl alcohol and saligenin have been introduced as local anesthetics. Be- 
Ben- cause of their relations to the alcohols they do not give many of the reactions for alkaloids. 

zyl alcohol is not included in these studies and but few tests were made on saligenin. 
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descriptions and tests for the identity and purity of the several substances for 
"New and Nonofficial Remedies." 

The alkaloidal solutions used in this work unless otherwise stated were pre- 
pared by dissolving 1 Gm. of the substance in 50 cc of water, i. e . ,  they were approxi- 
mately 2 per cent. in strength. Substances which were practically insoluble in 
water, such as benzocaine, orthoform and propaesin, were made soluble by sus- 
pending 1 Gm. in 50 cc of water and adding just sufficient hydrochloric acid with 
shaking to produce solution. Care was taken to  avoid an excess of acid. The 
reagent solutions used, unless otherwise stated, were the test solutions described 
in the U. S. Pharmacopeia. The nonofficial test solutions were approximately 
10 per cent. in strength. 

The precipitation tests were made by adding a few drops of the reagent to  
about 1 cc of the alkaloidal solution with agitation. If no precipitate formed or 
if the precipitate at first formed had been dissolved, a few drops more of the re- 
agent were added with further agitation. This was repeated until i t  became evi- 
dent either that no precipitate would form, or that the one formed either was 
permanent or had been dissolved by an excess of the reagent. Since most alka- 
loidal precipitates are amorphous when first thrown down but may become crys- 
talline on standing, about 10 minutes were allowed after the precipitation had 
taken place before recording the observation to determine whether or not the pre- 
cipitate would become crystalline. In a few cases crystallization did not invariably 
begin within 10 minutes and a longer time was allowed. These exceptions are 
mentioned in the description of the test. The results obtained in over 400 tests 
are recorded in the tables. 

By a comparison of the tabulated reactions i t  is possible to identify each of 
the substances studied. However, since there is such a large number of reactions 
yo be compared a simplified scheme has been worked out to  aid in the rapid identi- 
fication of the substances in question. This consists first in applying the diazo- 
reaction by means of which the anesthetics are divided into two groups-'. e., 
(1) those which respond to the reaction and ( 2 )  those which do not. The diazo 
group (A) includes benzocaine, butyn, orthoform, phcnacaine, procaine and 
propaesin. The other group (B) includes alypin, apothesine, 8-eucaine, cocaine, 
quinine and urea hydrochloride, stovaine and tropacocaine. The second step 
consists in testing the solutions with a list of seven reagents in succession. By 
tabulating the results obtained i t  is possible to identify any of the local anesthetics 
mentioned since no two give exactly parallel reactions. The findings for the entire 
series of tests are given in Table I, while Table 11 comprises the simplified scheme 
of identification. Some of the reactions require more explanation than can be 
given in the tables and these are given later in the form of comments. In  addition 
to the precipitation tests several special tests were applied. For the sake of uni- 
formity and completeness the results are included in the tables. These tests are 
given herewith : 

Diazo Reaction.-To 5 cc of a 2 per cent. soliltion of thc substance add 2 drops of diluted 
hydrochloric arid, 2 drops of 10 per cent. sodium nitrite solution and mix with a solution of 0.2 
Gm. of p-naphthol in 10 cc of 10 per cent. sodium hydroxide solution. Certain of the local 
anesthetics give a deep red solution or scarlet precipitate. 

Mercurous Chloride Tesl.-Mix intimately about 0.1 Gm. of the substance with 0.1 Gm. 
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of mercurous chloride and moisten the mixture with alcohol. With certain of the local ancsthetics 
a darkening of the mixture takes place. 

Sodium Hypochlorite Test.-To about 1 cc of the alkaloidal solution add a few drops of 
sodium hypochlorite solution. If a flesh-colored precipitate be given, add 2 cc of ether, shake 
the mixture and observe the color of the solvent. Several of the local anesthetics give precipi- 
tates more or less approaching to flesh-color and when shaken with ether the solvent is colored 
more or less approaching a burgundy red. 

In addition to  the results obtained by the experimental work considerable 
information concerning the physical properties of the local anesthetics was collected 
from the literature. As this kind of information is often of great value to the 
analyst i t  is included in the tables and comments. Specific credit cannot be given 
in each instance to the numerous workers whose results have been drawn upon 
for this collation. 

Nearly all of the local anesthetics in solution give precipitates with potassium 
mercuric iodide solution, picric acid solution and phosphotungstic acid solution. 
These reagents, therefore, are of but little use in aiding in the differentiation be- 
tween the several substances. Iodine is another reagent which gives precipitates 
with most of these substances. (The benzocaine precipitate with iodine solution 
is distinctive and this compound will be described later.) Certain other rea- 
gent solutions precipitate only a few of the substances; e.  g., tannic acid test solu- 
tion precipitates only alypin and butyn ; potassium sulphocyanate solution only 
butyn and phenacaine ; potassium sodium tartrate only benzocaine, propaesin 
and quinine and urea hydrochloride. 

Potassium permanganate solution is of considerable value in differentiating 
between the several substances. Apothesine, benzocaine, butyn, phenacaine, 
orthoform, and quinine and urea hydrochloride are reduced at once. Alypin, p- 
eucaine, cocaine, stovaine, and tropacocaine retain their color for some time. 
Cocaine precipitates with potassium permanganate, if the solution be not too 
dilute, in the form of violet crystals which occur in microscopically characteristic 
rhomboidal plates, often with an indentation a t  one comer. Alypin forms violet- 
red crystals but they are much less stable than the cocaine compowd. Tropaco- 
caine forms thick, short, violet-red prisms which are about as stable as the cocaine 
permanganate but which cannot be mistaken microscopically for that compound. 
The precipitates with p-eucaine and stovaine are amorphous. 

Recently potassium citrate solution was suggested as an alkaloidal reagent by 
Top l i~ .*~  This has been applied to  the local anesthetics and has proved useful. 
Benzocaine, butyn, orthoform, phenacaine, propaesin, quinine and urea hydro- 
chloride and stovaine are precipitated. Some of the precipitates are crystalline 
as may be seen by consulting Table I. 

Potassium iodide solution precipitates alypin, butyn, phenacaine, and tropa- 
cocaine. The character of the several precipitates is of importance and is described 
under the comments on the individual substances. 

Potassium sodium tartrate produces white, crystalline precipitates with ben- 
zocaine, propaesin and quinine and urea hydrochloride. 

The synthetic local anesthetics differ from cocaine and quinine and urea 
hydrochloride in being optically inactive. So far as the writer has been able to  
ascertain from the literature this rule holds good. All of the substances tested 
in these studies except the two mentioned were optically inactive. Since cocaine 
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has such pronounced optical properties i t  might be expected that tropacocaine 
might also be optically active, but such is not the case. 

COMMENTS. 

.,Ilypin.-Alypin !is henzo~y-2-dimethylatnino-methyl-l-dimethylaminobutane. It is a 
white. crystalline powder; odorless; taste bitter; hygroscopic. Alypin is soluble in water, alcohol 
ant1 chloroform; insoluble in ether. I t  melts a t  169" C .  Alypin gives a cream-white pre- 
cipit:ite with tannie acid solution but the precipitate is soluble in cscess af the reagent. Of the 
other substances tested only butyn behaved in a similar way. Alypin is distinguished from 
l)lltyn bv its failure to  give the diazo-reaction. Alypin gives a white precipitate with potassium 
iodide. Butyn, phenacaine and tropacocaine react similarly. Alypin is distinguished from 
phenacaine and tropacocaine, however, by its failure to  precipitate with sodium nitroprusside 
soliltion. I t  differs from benzocaine, hutytl, orthoform, phenacaine, propaesin, quinine and urea 
hydrochloride and stovaine in not giving a precipitate with potasssium citrate. Alypin gives a 
vio!et. crystalline precipitate with potassium permanganate solutior. hut the precipitate is not so 
st:ll)le as that with cocaine or tropacocainr. 

It 
occurs i:i white, odorless masses which are composed of niinute, colorless needles. It is soluble 
in \vatcr, alcohol and chloroform; insoluble in ether. I ts  taste is slightly hitter. It gives pre- 
cil)itates with potassium mercuric iodide solution, bromine water (soluble in hot water), sodium 
bicarbonate (soluhle in exccss), sodium borate, sodium salicylate, sodium nitroprusside, gold 
chloritle (lemon-yellow). platinum chloride (yellow crystals) and p:illatlium chloride (salmon). 
I t  is tlistinguished from other local anesthetics tested by the character of its precipitate with 
sc):iium nitroprusside. Of the others tested only butyn, phenacainc antl tropacocaine zive pre- 
cipitates with this reagent. Of these liutyn alone gives an amorphous precipitate which is yellow- 
ish-\vhite in color and o f  a resin-like consistency. The apothwine precipitate is not resin-like and 
is of a salmon color. Butytl base and ap)thesirie hase arc liquid; phenacaine base melts a t  l l ( \ - i o  
C.. while tropacocaine base melts a t  4s)" C. A color reaction for apothesine which appears to tw 
characteristic is that  with Marquis' reagent. About 0.01 Gm. of apothesine is treated with a 
f r \ v  drol)s of sulphuric acid containing a trace of formildehyde. The mixture is colorless a t  first 
I,ut soon a pale brownish rose color develops which gradually changes to an intrrisr mahogany 
I,ro\vn. I t  is believed 
tllnt this reactioii has not heen described previously. 

R~ncorn.ine.--Benzocaine is ethyl amino-benzoate.. It is a white, crystalline. odorless powder 
alrnost insoluble in water but  soluble in very dilute hydrochloric acid. The most characteristic 
tests for benzocane are with iodine test solution antl mercuric chloride solution. With iodine 
soliltion benzocaine produces beautiful. iridescent crystals. The precipitate is slow to form 
and is aided by gentle shaking of the test-tube. In absence of confirmatory tests the precipitate 
might be mistzken for herepathite. With inercuric chloride test solution henzocaine forms beau- 
t i ful ,  colorless needles on standing. This reaction takes place slowly and is best observed after 
the mixed solutions have stood for 30 minutes. Of the other substances tested several (cocaine, 
quinine and urea, and tropacocaine) gave white, crystalline precipitates with mercuric chloride 
l)ut none gave such long, slender needles as were obtained with benzocaine. I t  is helieved that  
this reaction has not been described previously. Benzocainc gives the diazo-reaction but  this 
does not distinguish it from butyn, orthoform. phenacaine, procaine or propacsin, each of which 
responds to the test. However, three of these substances may be distinguished from benzocaine 
by the physical properties of their separated bases. Butyn base is liquid a t  ordinary temperatures. 
procaine base melts a t  about 58 t o  60" C. and phenacaine base a t  116 to l l i o  C. The melting 
point of benzocaine is 90 t o  91" C., and that of propaesin 73" C. Propaesin is not precipitated by 
mercuric chloride. Orthoform is not precipitated by potassium sodium tartrate (as is benzo- 
caine). Quinine and urea hydrochloride is precipitated by potassium sodium tartrate (as well as 
benzocaine) bu t  this sithstance is readily distingnished from benzocaine by its failure to give the 
diazo-reaction and by  its strong fluorescence in very dilute sulphuric acid. Renzocaine does not 
darken with mercurous chloride and alcohol (difference from alypin, apothesine, cocaine, pro- 
caine, quinine and urea hydrochloride, stovaine and tropacocaine) . 

Cocaine Hydrochloride.-Cocaine hydrochloride, methyl benzoyl ecgonine hydrochloride, 

..Ipolkesine.-Apothesine is the hydrochloride of tliethyl-amino-pro~)yl cinnamatc. 

The isolated base responds to the test fully as  well az the hydrochloride. 
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is official in the U. S. Pharmacopaeia. I t  occurs in white, crystalline masses; odorless; permanent 
in the air. I t  is soluble in water, alcohol and chloroform; insolublc in ether. Cocaine hydrochloride 
is precipitated by mercuric chloride, sodium carbonate, sodium bicarbonate, potassium perman- 
ganate and Fehling’s solution. It is darkened by mercurous chloride and alcohol (difference 
from j3-eucaine). Its precipitate with potassium permanganate occurs in violet, rhomboidal 
plates which frequently have an indentation a t  one corner and which are more stable than the 
permanganates of the other local anesthetics. It is distinguished from alypin by i ts  failure to  
precipitate with potassium iodide, tannic acid solution or sodium borate; from benzocaine by its 
failure to precipitate with potassium bismuth iodide or potassium sodium tartrate or to give the 
diazo-rcaction; and by its precipitation with potassium cadmium iodide and by its positive re- 
action with mercurous chloride and alcohol; from p-eucaine by its precipitation with sodium bi- 
carbonate and mercuric chloride and by its positive reaction with mercurous chloride and alcohol; 
from apothesine by its failure to prccipitatc with sodium salicylate. sodium nitroprusside, sodium 
borate or potassium ferricyanide ; from phenacaine by its failurc to precipitate with potassium 
iodide, sodium nitroprusside, potassium citrate, sodium borate or potassium sulphocyanate; 
from butyn by its failure to precipitate with potassium iodide, sodium salicylate, sodium nitro- 
prusside, tannic acid, potassium citrate, sodium borate or potassium sulphocyanate; from ortho- 
form by its precipitation with potassium mercuric iodide, picric acid, sodium carbonate and po- 
tassium cadmium iodide and by its failure to precipitate with pofassium citrate or to givr the 
diazo-reaction. Further, it does not reduce chromic acid, potassium permanganate or gold chlo- 
ride as docs orthoform. Cocaine is distinguished from procaine by its precipitation with sodium 
bicarbonate or chromic acid (after adding hydrochloric acid), by its failure to give the diazo- 
reaction or to reduce potassium permanganate immediately; from quinine and urea hydrochloride 
by its failure to precipitate with sodium salicylate, potassium citrate, potassium fcrricyanidc or 
sodium borate; from propaesin by its precipitation with mercuric chloride, chromic acid (after 
adding hydrochloric acid), potassium cadmium iodide or sodium borate and by its failure to  pre- 
cipitate with potassium tartrate, potassium citrate or sodium borate; from stovainc by its pre- 
cipitation with chromic acid (after the addition of hydrochloric acid) and by its failure to pre- 
cipitate with potassium citrate or sodium borate; and from tropacocaine by its failure to precipi- 
tate with potassium iodide, sodium nitroprusside, potassium bismuth iodide, sodium borate or 
potassium ferricyanide, and by its precipitation with sodium bicarbonate. 

It is official in the 
U. S .  Pharmacopaeia in the form of its chloride. p-Eucaine lactate is a white, crystalline powder; 
odorless; permanent in the air. It is soluble in water, alcohol and chloroform, but only slightly 
soluble in ether. j3-Eucaine lactate is precipitated by sodium salicylate, bromine water, chromic 
acid, gold chloride and Fehling’s solution. It is distinguished from cocaine by its failure to pre- 
cipitate with mercuric chloride and sodium bicarbonate, by its precipitation with sodium salicyl- 
ate, by its optical inactivity, and by the fact that it  does not darken with the mercurous chloride 
and alcohol test; from phenacaine by its failure to precipitate with mercuric chloride, sodium 
bicarbonate, sodium nitroprusside, potassium iodide, potassium citrate, sodium borate, and po- 
tassium ferricyanide; from procaine by its failure to precipitate with mercuric chloride or to give 
the diazo-reaction and by its precipitation with chromic acid and sodium salicylate. j3-Eucaine 
is distinguished from stovaine by its precipitation with chromic acid, sodium salicylate and 
potassium dichromate and by it5 failure to precipitate with mercuric chloride, sodium bicarbonate 
or potassium citrate; from tropacocaine by its failure to precipitate with potassium iodide, mer- 
curic chloride, sodium nitroprusside, sodium borate or potassium ferricyanide. 

It is a white, 
hygroscopic solid; very soluble in water; soluble in alcohol and chloroform; insoluble in ether. 
Butyn gives a white, curdy precipitate with potassium iodide solution. Of the other substances 
tested alypin, phenacaine and tropacocaine only give precipitates with this reagent. The aly- 
pin precipitate is crystalline, the tropacocaine precipitate is in the form of glistening white scales 
and the phenacaine precipitate does not form curds. Consequently this test is, in a sense, dis- 
tinctive for butyn. Attempts to determine butyn by collecting the butyn-iodide compound and 
weighing it were not satisfactory. This is due to the fact that the precipitate is appreciably 
soluble in water. Butyn gives white, amorphous precipitates with potassium sulphocyanate, 
potassium citrate and merciiric chloride solutions. It gives crystalline precipitates with chromic 

B-Eucaiw Lucfufe.-j3-Eucaine is trimethyl-benzoyl-oxy-piperidine. 

Butyn.-This is p-aminobenzoyl-7-dinormalbutylaminopropanol sulphate. 
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acid, potassium zinc iodide, sodium hypochlorite and potassium dichromate solutions. Since 
butyn is a sulphate it gives a precipitate with barium chloride solution thus differing from other 
local anesthetics in common use. Hutyn is distinguished from alypin by its precipitation with 
sodium bicarhonate, from apothesine by its precipitation with potassium iodide, potassium citrate, 
sodium borate, potassium ferricyanide, and potassium sulphocyanate; from cocaine by its pre- 
cipitation with sodium nitroprussidc, potassium citrate and sodium borate; from phenaeaine by 
its precipitation with tannic acid ; from orthoform by its precipitation with potassium iodide, 
picrie acid and mercuric chloride; from procaine by its precipitation with potassium iodide, 
sodium bicarbonate and sodium nitroprusside, and from stovaine by its precipitation with po- 
tassium iodide and sodium salicylate. 

I t  is a white, odorless powder; 
almost insoluble in water, but soluble in dilute hydrochloric acid. I ts  insolubility in water dis- 
tinguishes it from the other local anesthetics tested except benzocaine and propaesin. I t  is soluble 
in ether, thus differing from most of the other local anesthetin, except benzocaine and propaesin. 
No precipitate is given with picric acid. This distinguishes it from most other local anesthetics 
except saligenin. I t  reduces chromic acid 
instantly; also potassium chromate and potassium dichromate, thus differing from all of the other 
substances tested. It gives the 
diazo-reaction, forming an intensely dark red solution. Orthoform (solid) gives an intensely 
black color with nitric acid which gradually changes to a rich, mahogany brown. IJnder the same 
conditions saligenin gives a yellowish brown color and phenacaine slowly becomes brown, but  
none other of the substances tested gave reactions a t  all simulating the reaction with orthoform. 
Orthoform reduces potassium permanganate instantly but i t  does not darken with mercurous 
chloride and alcohol. 

Phrizncaine.-Phenaciane is cthenyl-p-diethois-diphenyl amidine hydrochloride. I t  is 
soluble in about 50 parts of water; soluble in alcohol and chloroform; insoluble in ether. I'hena. 
caine is precipitated by potassium sulphocyanate in the form of white rosettes, a reaction which is 
distinctive and which appears not to  have been noted previously. I t  also gives precipitates with 
potassium iodide, sodium nitroprusside, potassium citrate and mercuric chloride. Phenacaine 
is distinguished from the other members of the diazo-group of local anesthetics by its failure to 
prfcipitate with potassium sodium tartrate. Xone of the members of the non-diazo-group are pre- 
cipitated by potassium sulphocyanatc, and only quinine and urea hydrochloride with potassium 
sodium tartrate. Phenacaine is precipitated by a larger number of reagents than is any other of 
the synthetic anesthetics tested. 

]'rocnine.-Procaine is p-amino-benzoyldiethylamino-ethanol hydrochloride. I t  is a white, 
odorless, crystalline powder; soluble in water, alcohol and chloroform; insoluhle in ether. Pro- 
caine gives the diazo-reaction and a white precipitate with mercuric chloride solution which is 
soluble in hot water. It is not precipitated by potassium citrate solution which distinguishes i t  
from the other alkaloids of the diazo-group. I t  is not precipitated by sodium bicarhonate, chro- 
mic acid, sodium salicyIate or potassium dichromate. It gives a brown precipitate with gold 
chloride solution. 

I t  occurs as a fine, white, odorless 
powder; permanent in the air. I t  is soluhle in alcohol, ether and chloroform, but  only slightly 
soluble in water. I t  is distinguished from alypin, butyn, phenacaine and tropacoeaine by 'its 
failure to  precipitate with potassium iodide; from benzoeaine and quinine and urea hydrochloride 
by its failure to precipitate with mercuric chloride; from apothesine and butyn by its failure t o  
precipitate with chromic acid: froin 8-eucaine by its failure to precipitate with sodium salicvlatc; 
and from cocaine by its failure to precipitate with potassium cadmium iodide. 

Quinine and L'ren liydrocBloride.-auinine possesscs distinct local anesthetic properties 
but many of its salts are too scantily soluble to  bc of good service in this field. By mixture with 
urea hydrochloride the quinine salts become much more soluble. A mixture of equimolecular 
proportions of quinine hydrochloride and urea hydrochloride is very soluble in water and, hefore 
the advent of so many synthetic local anesthetics, this preparation had some vogue as a local 
anesthetic. Quinine and urea hydrochloride occurs as a white, granular powder or in colorless, 
translucent prisms; odorless; taste bitter; soluble in' water, alcohol and chloroform; insoluble in. 
ether. Quinine and urea hydrochloride precipitates with potassium ferricyanide but not with 

Orlhofnrrn.-Orthoform is nz-amino-p-hydroxy benzoate. 

I t  is not precipitated by potassium mercuric iodide. 

I t  gives a whitc, crystalline precipitate with potassium citrate. 

It reduces potassium permanganate instantly. 
Propaesin.-Propaesiii is ~)ropyl-amino-benzoate. 
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sodium nitroprusside, thus distinguishing this substance from apothesine, butyn and phenacaine 
which give precipitates with both reagents. Quinine and urea hydrochloride is distinguished from 
all of the other substances tested by its strong fluorescence when dissolved in very dilute sulphuric 
acid. I t  is optically active, the specific rotation being about - 173.7” in water at 21 O C. It is 
distinguished from alypin by its failure to precipitate with potassium iodide or tannic acid; 
from apothesine by its failure to  precipitate with sodium nitroprusside; from benzocaine by its 
precipitation with potassium ferricyanide and potassium mercuric iodide; from 8-eucaine by its 
precipitation with potassium sodium tartrate, potassium citrate, sodium bicarbonate and sodium 
borate; from cocaine by its precipitation with potassium sodium tartrate, potassium citrate and 
sodium borate; from phenacaine by its failure to  precipitate with potassiiim iodide; from procaine 
by its precipitation with sodium bicarbonate, potassium soditim tartrate and potassium citrate; 
from propaesin by its precipitation with mercuric chloride; from orthoform by its precipitation 
with picric acid; from stovaine by its precipitation with palladium chloride and potassium ferri- 
cyanide; and from tropacocaine by its failure to precipitatc with potassium iodide and sodium 
ni troprusside. 

TABLE II.-REACTIONS FOR TIrE RAPID IDEN’CIPICATIOS OF L O C A L  ANESTHETICS. 
Potassium Potassium Potassium 
sulphocya- Potassium Sodium sodium Potassium prrman- Mercuric 

Synthetic. nate. iodide. nitroprusside tartrate. citrate. ganate. chloride. 

Benzocaine 

Butyn 

A 
Diazo- Orthoform 
Group 

Phenacaine 

Procaine 

I’ropaesin 

Alypin 

Apothesine 
B 

Non- 8-Eucaine 
Diazo- 
Group 

Cocaine 

Quinine 
and urea 

White; White 
amor- 
phous 

. . . .  . . . .  
White; 
rosettes White 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  
hydrochloride 

Stovaine . . . .  

. . . .  

. . . .  

White; 
cryst. 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

White; 

Beautiful, 
. . . .  White; White; Decomposes colorless 

cryst. cryst. instantly needles 

Yellowish . , . . White; Decomposes White; 
(Form slowly) 

white; 
resin-like 

. . . .  
Pale 
salmon ; 
cryst. 

. . . .  

. . . .  

. . . .  

Pale 
salmon 

. . . .  

. . . .  

. . . .  

. . . .  

amor- instantly amorphous 
phous 
White; Reduces 

White; Reduces 

phous 

. . . .  cryst. instantly . . . .  

. . . .  amor- instantly White 

Decomposes White ; 
. . . . . . . .  instantly soluhle in 

hot water 
White; White; Decomposes 
cryst. cryst. instantly . . , . 

I’iolet; White; 
. . cryst.; not amorphous 

very stable 
Decomposes White; 

. . instantly amorphous 
Not 
decomposed , 

a t  once 
Violet ; White; 

quite stable 
. . . . . . . .  cryst.; cryst. 

White; White; Decomposes White; 
cryst. cryst. instantly cryst. 

White; Decomposes White; 
. . .  amor- slowly soluble in 

phous excess 
Colorless ; Violet ; White; 

Tropacocaine . . . .  glistening cryst. . . . . . . . .  thick prisms bulky; cryst. 
scales 
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SaZigenin.-Saligenin is o-hydroxy-benzyl alcohol. It is not precipitated by any of the 
ordinary alkaloidal precipitants except bromine water. With this reagent i t  forms pale yellowish 
white crystals. Since saligenin is a phenolmethylol it is probable that it might be estimated by 
adding an excess of bromine solution and titrating the excess as is done with phenols. It slowly 
reduces gold chloride and instantly reduces potassium permanganate. It is optically inactive. 
Saligenin (solid) is instantly colored rose-red by concentrated sulphuric acid. None of the other 
local anesthetics tested gave this reaction. Saligenin (solid) with ferric chloride solution gives 
a grass-green color which is persistent. 

Slmaine.--Stovaine is ethyl-dimethylamino-benzoyl-pentanol hydrochloride. Stovaine 
occurs as a white, crystalline, odorless powder; soluble in water, alcohol and chloroform, but i r i -  
soluble in ether. Stovaine is precipitated by mercuric chloride (soluble in excess), Fehling's 
solution, potassium citrate and sodium borate. It is not precipitated by sodium salicylate, sodium 
nitroprusside or potassium sodium tartrate. Stovaine is distinguished from alypin, butyn, 
phenacaine and tropacocaine by its failure to precipitate with potassium iodide; from henzocaine 
by its failure t o  precipitate with palladium chloride; from apothesine and 8-eucaine by its failure 
to precipitate with sodium salicylate; and from cocaine and quinine and urea hydrochloride by 
its failure to precipitate with platinum chloride. It is distinguished from orthoform by its 
precipitation with potassium mercuric iodide; from procaine by its precipitation with sodium 
bicarbonate; and from propaesin by its precipitation with mercuric chloride. 

Tropacocaine.-Tropacocairlc hydrochloride is distinguished from cocaine hydrochloritlc 
in being optically inactive and in giving crystalline precipitates with potassium ferricyanide, so- 
dium nitroprusside and potassium iodide. The last mcntioned precipitate occurs in glistening 
white scales unlike the iodide of any other local anesthetic tested. The ferricyanide and nitro- 
prusside tests also distinguish it from alypin, benzocaine, orthoform, procaine, propaesin, saligeniii 
and stovaine. Apothesine, butyn and phenacaine give precipitates with both these reagents: 
butyn and phenacaine give precipitates with potassium citrate and potassium sulphocyanate 
(which tropacocaine does not do) and apothesine is not precipitated by potassium iodide as is 
tropacocaine. Further, tropacocaine differs from cocaine in the Crystalline form of its permnn- 
ganate as has been noted under cocaine. 

TABLE III.-PHYSICAL J?ROPERTIES OF THE LGCAL ANESTHETICS 
Solubility Solubility 

Anesthetic. in in 
water. alcohol. 

Alypin Soluble Soluble 
Apothesine Soluble Soluble 

Benzocaine Slightly Soluble 
soluble 

fi-Eucaine lactate Soluble Soluble 

Butyn 
Cocaine hydrochlc 

Orthoform 
Phenacaine 
Procaine 

Propaesin 
Quinine and urea 

hydrochloride 
Stovaine 
Tropacocaine 
Hydrochloride 

Soluble 
)ride Soluble 

Nearly 
insoluble 
Soluble 
Soluble 
Almost 
insoluble 

Soluble 
Soluble 

Soluble 

Soluble 
Soluble 

Soluble 
Soluble 
Soluble 

Soluble 

Soluble 
Soluble 

Soluble 

Solubility 
in 

chloroform. 

Soluble 
Soluble 

Soluble 

Soluble 
Slowly 
soluble 
Soluble 
Slightly 
soluble 
Soluble 
Soluble 

Soluble 

Soluble 
Soluble 

Soluble 

Solubility 
In 

ether. 

Insoluble 
Insoluble 

Soluble 

Slightly 
soluble 

Insoluble 
Insoluble 

Soluble 
Insoluble 
Insoluble 

Soluble 

Insoluble 
Insoluble 

Insoluble 

Melting 
point. 

169O 
137" 

90-91 O 

152 O 

l 5 5 O  

9Leloo O 

183-191° 

141-143O 
189 O 

153-155' 

73 O 

. . . .  
17.5176" 

271-276 O 

decomposes 

Melting 
point of 

bare. 

Liquid 
Liquid a t  
room tem- 
perature 

90-91 

91 

Liquid 
96-98 

. . . .  
116-1 1; 
58-60 O 

.... 

. . . .  
Liquid 

49" 
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SUMMARY. 

The usual alkaloidal reagents have been applied to 2 per cent. solutions of 
alypin, apothesine, benzocaine, 0-eucaine, butyn, cocaine hydrochloride ortho- 
form, phenacaine, procaine, propaesin, quinine and urea hydrochloride, stovaine, 
and tropacocaine hydrochloride. Observations on the optical activity of the sub- 
stances studied were also made and a few color reactions were included. In a total 
of o\Fer 400 tests several reactions were observed which it is believed have not been 
reported previously. Several of these reactions are of particular value in the identi- 
fication of the substances. A method for the rapid identification of certain local an- 
esthetics has been worked out. This consists in first applying the diazo-reaction 
by which the substances are separated into two groups. This is followed by treat- 
ing separate portions of the unknown solution, respectively, with potassium sulpho- 
cyanate, potassium iodide, sodium nitroprusside, potassium sodium tartrate, potas- 
sium citrate, potassium permanganate and mercuric chloride. In these tests no 
two of the substances studied give parallel reactions. 

1. 

3. 
4. 
5. 
6. 

8. 
9. 
10 

9 
.d. 

- 
I .  
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