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PREF.ACE 

In choosing a subject for my thesis , I took into consideration 

my interest , place of employment and background in chem is try . .. s to 

the former , the pharmaceutical manufacturing industry has been a part 

of my work for the past twelve years . From 1~ . Floyd H. Eggert , 

D1.i.rector of Laboratories , U. S. Standard Products Co ., I have received 

permission to utilize the analytical laboratory for a.11 of my work 

including necessary mater i als , provided the work I chose is of interest 

to th~m. 

Having worked for one and one~half years in the analytical lab 

oratory of the above company I became interested in several analytical 

procedures which were troublesome . The particular problem I attempted 

to consider , with the consent and assistance of Dr . John R. Koch , of 

the Chemistry department of Marquette University , was the quantitative 

analysis of d - desoxyephedrine hydrochloride in pharmaceutical prepar 

ations . The intention of _this work is , therefore, the formulation of 

an accurate assay either through the elimination of present analytical 

difficulties or by determination of a new specific method or possibly 

a combination of methods . 
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INTRODUCTION 

Before discussion any procedures for analysis it would seem wise 

to consider the compound in all of its known physical and chemical 

properties including a representation of its structural formula 

:¢t J~ ~~ (48) 

Sesoxyephed.rine hydrochloride 
· (N ,c{-dimethyl phenethylamine hydrochloride 

(methamphetamine hydrochloride) 
(1 - phenyl 2-methylaa ino propane) 

Oolor 

Form 

Molecular wgt . 

Melting range 

Specific rotation 

Solubility (one gram) 

· Chloride content 

Nitrogen content 

White 

crystalline salt 

185. 69 

111-175°0 

f 16 - ¾ 21 

2 ml . water 

3 ml . a.lcohol 

5 ml . chloroform 

slightly soluble in ether 

19 . 1% theoretical 

7-55% theoretical 

(48) u , S , Pharmacopeia XIV,Easton , Pa ., ck Printing Co ., 1950 ,359 ,360 . 



6. 

An identification test for this compound consists in the addition 

of trinitrophenol test solution to a one percent solution of desOXiJ 

ephedrine hydrochloride with the subsequent production of yellow needle 

like crystals (48) with a melting point of 144°c . (18) . 

The free base is readily liberated by alkali as in the case with 

many salts of alkaloidal substances . Desoxyephedrine is a liquid. 
't 

I t is a secondary amine and as such f orms salts readily with acids . 

I t can be titrated to a methyl red end point . 

The product to be analyzed is in tablet form and conta ins either 

five or ten milligrams of d - desoxyephedrine hydrochloride . The re 

maining material consists of the usual excipients present in t ablets 

of this nature . Specifically the desoxyephedrine hydrochloride is mixed 

with a prepared granulation consisting of 88 .51; lactose . 9. 86% pow

dered sucrose . o. 62% gum arabic , 1% magnesium stearate and 0 . 02% 

ta trazine . 

One othe r product u nder consideration (containing five ,i illi rams 

of d- desoxyephedrine hydrochloride) is coated in its final for m. I n 

addition it contains 35 milligrams of ascorbic acid and 130 milli ~rams 

of ferrous glucona.te . 

I n the analysis used the free base is extracted from aqueous 

alkaline me di n with et her . T e base is removed fror.i the ether with an 

excess of standard acid . The excess acid is deter ined by titration 

with standard al ali . 1r 1is procedure proved successful on desoxy-

(18) Ha ley , Thomas J ., J . m. harm.Assoc ., ci . Ed ., 36 , 301 - 4 (1947) 

(48) U. S. armacoueia XIV , aston ,Pa ., ck Printing Co •• 1950 ,356 , 36O . 



ephedrine hydrochloride alone . Several difficulties in analyzing 

the product arose which caused variations in the results . The speci 

fic procedure follows : 

A samp le of 20 tablets are weighed accurately , then 
reduced to a fine powder with mortar and pestle . n aliquot 
representing 50 milligrams of desoxyephedrine hydrochloride 
is accurately weighed and transferred to a separatory funnel 
containing ten milliliters of distilled water . The flask 
is agitated to effect solution . The solution is saturated 
with sodium chloride and made alkaline by the addition of 
five milliliters normal sodium hydroxide . The liberated 
desoxyephedrine , which appears as an oil layer is extracted 
with 15 milliliters of diethyl ether six times . The combined 
ether extracts are washed with ten and five milliliter 
portions 0£ saturated aqueous sodium chloride soluti ons . 
~hese combined washes are extracted with two ten mill i liter 
portions of ether vmich are added to the pr evious ether 
extractions . To these combined ether extracts is added an 
accurately measured volume ( ten milliliters)of 0 . 1 normal 
sulfuric acid , this is in excess of that required for 
combination with the theoretical amount of desoxyephe~ine 
present . After shaking thoroughly the extrac·t is withdrawn 
into a 250 milliliter beaker . The ether extract is washed 
with ten and then five milliliters of distilled water and 
added to the beaker . The beaker is then heated gently on 
a steam bath to drive off any ether that may be present . 
The excess acid is back-titrated with 0 . 02 nor-mal sodium 
hydroxide . The wei ght in grams of desoxyephedrine hydro
chloride present is calculated as follows : 

(=nl . 0 . 1 normal acid--ml . 0 . 1 normal a.lkali) 0.01857 

This method had several serious drawbacks . s always in laboratory 

work , ether is to be avoided when possible because of its obvious 

danger as a fire hazard . Because of the numerous time-consuming 

separations i.vhich are open to error because of faulty separatory fun

nels and the lik e , this method does not lend itself to great accuracy 

readily . 

In the analysis magnesium stearate, one of the excipients , was 

carried vrith the ether phase causing high results because of its combin

ing with the sulfuric acid . This difficulty led to a change in our 



manufacturing process . Talc , ;hich did not interfere analytically 

but still maintained the desirable properties of the product, was 

substituted for magnesium stearate . 

s. 

The formation of occasional emulsions caused by the high concen

tration of sugars proved to be very troublesome . This is especially 

~rue in alkaline medium. To overcome this difficulty the powdered 

accurately weighed sample was triturated wi~h a small volume of O. l 

normal sulfuric acid to efr'ect solution of the desoxyep 1edrine hydro 

chloride and lessen the quantity of sugar when extracting. fter 

frequent agitation for a period of approximately an hour the clear 

solution was decanted through a paper filter . The powdered sample 

was wa-shed several times with small portions of O . 1 normal P.ulf'uric 

acid and transferred to the separatory funnel through the paper filter . (47) 

The procedure was then carried on as previously described. Even though 

the volume of 0 . 1 normal sulfuric acid used was kept at a minimum the 

final volume was quite large for the relatively small amount of desoxy

ephed.r ine hydrochloride present so as to necessitate· concentrating which 

ultimately greatly increased the operations of the entire procedure . 

A procedure was obtained from the manufacturer who supplied the 

desoxyephedrine hydrochloride . This analysis is based upon a titration 

of the chloride content of the compound with O. l normal mercuric nitrate 

solution usin diphenyl carbazone (0.1 per cent in methanol) as the 

indicator ~ This was regarded as unsatisfactory because of the base con

tent is the therapeutically active portion of the molecule and of inter

est analytically. 

(47) U. S . Pharmacopoeia XIII , Easton ,Pa ., :iack Printing Co .,(1947),196 . 



As the compound contains one atom of nitrogen in its molecule , 

the possibility of a Kjeldahl determination (21)(31) seems likely, 

although it has been noted that certain alkaloids do not give up all 

of their nitrogen quantitatively to digestion with sulfuric acid.( 47 ) 

A diligent search of the literature was ma.de with the possibility 

of finding some more specific method of analysis . 

Alkaloids are recovered from plants ( 20) (30) and cadaveric material 

(11) by steam distillation. · Subsequent to this separation one might 

titrate the free base thus completing the determination. Titration of 

organic bases have been reported in non- aqueous· media . (13) (45) 

.As titrations of some secondary amines are feasible .and acceptable 

according to methods of the U .s . Pharmacopoeia, a search was. made for 

effective methods of quantitative separation. Several methods seemed 

applicable . Three of these are rather new in so far as utilization for 

quantitatively separating various constituents of mixtures is concerned . 

The use of ion exchange resins for the production of de - ionized 

water of great purity has been commercially used for some time . Now by 

selective use of specific resins charged with the proper ion one can 

(11) 
(13) 

(20) 

( 21) 
(30) 

(31) 

(45) 

Dultz, G., Z.Anal . Chem . 1 120 , 84 -88 (1940) . J.Amerc . Ph~rm. ssoc . 36 , 168(1947) 
Faleo , Federico, Rev . Facultad ui . Ind. Y. Aer . 1 16 No . 26 ,48-50 
(1946/47), cf C.A . 43 , 1529d(l949 • 
Henry , T. A. , The Plant Alkaloids , 4th Ed ., Toronto , The Blakiston Co ., 
( 1949) , 634-45 . 
Hilty , 'H -1:! . , J . Am. 
Manske and Holmes , 
Inc ., (1950) , 8- 11 . 

Phar~., ssoc ., 33 , 28-9 (1944). 
The .lka.loids, Vol . 1 , New York~ .Academic Press, 

Yarquis , Ignacia Ribas , Anales Real Soc.Espan . Fis . Y. Quim. Ser . B,44 
48~~92(194S) cf C.A . 42,8207(1948) . 
Trautner , E. M. and Shaw , F.H., ustralian Chem. Inst . J . & Proc . 12, 
405 -12 (1945) cf C •• 40,1281-9 (1946) 
u,S,Pharmacopoeia XIII, Easton,Pa., Mack Printing Co .,(1947) , 196. 
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remove ions under consideration from a mixture . The remaining undesir- 

able ions and mo lecules pass through . The deposited material can be 

recovered by washing the resinous material with a. solution of the 

appropriate ions (28 ) . A similar method that can be employed is based 

on adsorption of the active principle on various gels (16) , or on 

colloidal silver iodide C 3). 

Although chromotography has been known for nearly one hundred and 

fifty years , it is only rec.ently that it has become a great tool to 

the researcher and analyst . The pr inciple is based on the difference 

of ve'locity of solutions of various substances when passed through an 

appropriate adsorption column composed of some material as kaolin , 

calcium carbonate , powdered aluminum hydroxide and many others . If 

the substances to be separated are colored , rings or bands are formed 

at different levels in the column . The substance with the greatest 

velocity appear·s close st to the bottom of the column . These areas can 

be physically separated and passed through a new column and again 

separated until only the pure substance remains (52) . This general 

method , however , does not lend itself readily to quantitative deter

minations , but rather qualitative separations . 

During t he literature search about six specific reag ents were found 

which could be used as identification reactions for this class of amines . 

However , none ~aye crystalline preci~itates but only colored solutions 

(3) Bodforss , Sven, Kgl . Fvsiograf Sallskap , Lund Handl 1 54 , No . 12 , 20 
pp ., (1943) , er . c •• 37 ,3560- 1 (1943) 

(16) Gyani , B. P. and Ganguly , P. B., J. Indian Cnem. Soc . 2 19 , 45J-60(1942) , 
cf . C •• • 37, 6990-4 (1943) 

(28 ) Jindra , A., J . Pharm. Pharmacol ,1,87-94(1949) . 
(52) Zechmeister , L. and Cholvoky , L., Principles and Practice of 

Chromatography , New York , John "Tiley and Sons , Inc ., (1941) , 1-89 . 
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of variable compositions . (19 ) Three reagents which specifically 

reacted with des-oxyephedrine giving colored crystalline precipitates are 

as follows : 

(1) chloroauric acid---- yellow needles 
melting po int 126°C . 

(2) chloroplatinic acid- - -orange needles 
decomposing at 215oC . 

(3) picric acid yellow needles 
melting point 144°c . (18) 

Some work has been done on the estimation of amines in human fluids on 

a micro basis . Picric acid in chloroform was_ the reagent used. The 

c olored solution formed was compared with standard solutions . (37) 

In t his work a spectrophotometer is to be used to determine the depth 

of color . 

(18) Ha ley , Thomas J ., J . m. Pha ro . ssoc . Sci . Ed. 12,, 301-4 (1947) 
(19) Haley, Thon~ s J ., J . Am. Pharm. Assoc . Sci . Ed . 37. 378-9(1948) 
(37) Richt er, D., Biochem. J . 32 , 1763- 69 (1938) . 
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EXPERIMENT.AL WORK 

In the Kjeldahl analysis of desoxyephedrine hydrochloride good 

results were obtained , showing 97. 2% purity. None of the excipients 

gave trouble in this analysis of the product as they were r easonably 

free of nitrogen. However , a blank of the excipients alone was run under 

~imilar conditions with each analys i s as a precaution against the intro 

duction of error. 

The presence of fartrazine as coloring agent in the product formu 

lat ion does not interfere appr eciably with the accuracy of the determin

ation as only 19 micrograms are present in the analysis sample . This 

represents a maximum error of o. 8%. 

~en the problem of analysis of the coated product was,,encountered 

a new difficulty arose giving high results . On further examining the 

product it was learned that gelatine was used in the coating procedure 

and thus gave rise to the added source of nitrogen. This product could 

be analyzed before being coated but it is the usual procedure to analyze 

the finished product . I t is quite likely , also , that at some future 

date the product vrould be checked for stability. Obviously a nitrogen 

determination is of no value for products that contain nitrogen in a 

coating material . 

In attempting separation by steam distillation a few difficulties 

were encountered, some of which involved technique . It was found that 

if the solution in the flask to which steam was being supplied were not 

alkaline enough (below 20 - 25% sodi um hydroxide) low variable results 

would be obtained in successive analyses . This great difference was 
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noted even though identical quantities of material and reagents were 

used and other factors , such as rate and time of distillation , were 

maintained as closely as possible . According to Remington sufficient 

alkali is necessary for quantitative extraction of alkaloids from their 

salts . ( 8) . 

In work on the compound alone good results were obtained (98. 1%) 

when compared to that obtained by nitrogen analysis , provided the high 

alkalinity of the distilling solution was maintained. Only a few minutes 

were required for all of the desoxyephedrine to volatalize and be collected 

with the steam in the receiving vessel of an accurately measured volume 

of 0 . 1 normal sulfuric acid . However , the distillation was carried out 

until 100 milliliters were collected. 

A finished tablet of desoxyephedrine hydrochloride will contain 

almost 98 .5% sugar . As previously stated , this causes troublesome 

frothing. This was lessened satisfactorily by controlling the rate -of 

distillation. Frothing can be controlled also by the introduction of 

paraffin in the flask with the a.lkali . Bumping can be eliminated by the 

use of a special steam-distillation apparatus consisting of a steam 

heated inner jacket containing the alkaline solution.(4) 

The acid solution in the receiving vessel was back- titrated with 

0 . 1 normal sodium hydroxide using me thyl red as indicator . The weight 

in grams of desoxyephedrine hydrochloride present was then cal culated 

a·S fo llo r;s : 

(ml . 0 . l normal acid-ml . 0.1 normal alkali) (0 . 01857) 

(4) Bowen , C.V., and Barthel , W. F., Ind. Eng .Chem.,Anal . Ed . lS ,596(1943) . 
(8) Cook , E. F., and Martin , E.~l.,Remington ' s Practice of Pharmacy , Ed . 2_, 

Mack Publishing Co_., Ea ston, a ., 991- 8 . 



The question of the use of this .ethod for the product containing 

gelatine was raised . There could be no volat ilization of t he free 

amino acids on breakdown of the gelatine for the distillation was made 

from an alkaline medium in which all of the amino acids would be present 

as t he ir sodium salts . 

As mentioned previously, this analysis worked quite well on the 

pure substance and on the product giving accurate reproducible results . 

But to have enough sub~tance present to give g ood results requires a 

sample of 40-50 tablets c ontaining five milligrams of desoxyephedrine 

hydrochloride and 20-25 tablets containing ten milligrams . smaller 

sample would lower the accuracy for a difference in titration of 0 . 1 

milliliter of t wo equal samples using 0 . 1 normal acid mean$, a difference 

of 0 . 8%. The total titration would be approximately 12 .5 milliliters . 

The size of the sample would introduce approximately fiv e to ten 

grams of sugars , requiring approximately JO milliliters of water for 

solution. .A dded to this would be JO milliliters of 40% sodium hydroxide 

to attain the desired alkalinity of at least 20% (as discussed previously) . 

This volume is beyond that which is desired for use in the distillation 

apparatus described previously (4). 

A search was made to locate a spec~fic reagent that would react 

quantitatively with desoxyephedrine hydrochloride forming a colored com

pound . The r eagent should be sensitive to minute quantities . This 

latter requirement would t hereby reduce greatly the size of the sa ple 

needed . Then too, t he colored compound formed , when in a suitable 

solvent , might possibly be accurately determined spectrophotometrically . 

(4) Bowen, c .v. and Barthe1 ,:·1. F., Ind. Eng .Chem.,Jmal . Ed . 15,596 ,(1943) 



None of the three specific reagents listed were immediately avail

able . However , with Richter ' s work as a background, (37) picric acid 

was the reagent chosen . I t was synthesized from phenol by sulfonation 

and subsequent nitration and purified by repeated crystallizations from 

hot aqueous solutions until the melting point remained constant at 122°C . 

In the work cited amine concentrations as low as 0.5 microgram per 

milliliter were claimed to b.e easily estimated. As aqueous picric acid 

solutions are color ed deep yellow , a different medium is necessary. 

Free picric acid in a 50% chloroform- toluene solution is almost colorless . 

Desoxyephedrine picrate has a yellow color in this solvent . In the 

procedure of Richter , toluene was used to extract the secondary amine 

from its aqueous alkaline medium. The extract was centrifuged and an 

aliquot removed and combined with an equal amount of chloroform. It was 

then reacted with 0 . 1 milliliter of 2% picric acid in chloroform. The 

clear amine picrate solution was then compared colorimetrically with 

standard amine solutions prepared in a similar manner . 

In the analysis of desoxyephedrine hydrochloride a fevr significant 

ch~nges were made in the preparation and analysis as follows : 

As desoxyephedrine hydrochloride is soluble in chloroform a 
standard solution was made containing one gram per 100 
milliliters . From this solution various concentrations were 
prepared according to graph II to determine the range and 
limitations of accuracy . 

In the final dilution one - half of the solvent is toluene . 
To a _six milliliter aliquot is added 0 . 1 milliliter of 2% 
picric acid solution. This is agitated to affect complete 
mixing and is then allowed to stand .in the corked tube for 
twelve hours to allow the color to develop . 

(37) Richter , D.,Biochem. J . 32 , 1763-69 (1938) 
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The color was read in a Coleman {o . 11 pectrophotometer at 420 

millimicrons as determined by graph I using a No . Pc - 4 filter . The 

machine was set with a blank prepared as the above solutions with the 

exclusion 0£ the desoxyephedrine hydrochloride . The log of the density 

was plotted versus the concentrations . It was determined that the 

reaction obeyed Beer' s Law within the range of one of six micrograms , 

and that the best straight line was obtained when the concentrations 

were between three and six micrograms per milliliter. 

In a sample containing six micrograms of desoxyephedrine hydro 

chloride per milliliter there is 40 times the theoretical amount of 

picric acid present , so as to complete the reaction to the right. 

As the readings obtained varied ( for the same concentrations) 

with time , a standard of necessity, had to be run with the analysis . 

The time allowed for color development may vary between 12 and 24 hours . 

In analyzing the product : 

A finely divided one tablet aliquot ( five milligrams 
desoxyephedrine hydrochloride) was treated with chloroform 
and diluted to volume (50 milliliters) . 

After frequent shaking for a few minutes the insolubles are 
allmved to settle . The supernatant liquid is decanted 
through filter paper . The aliquot should not be taken from 
the first ten milliliters of filtrate . A five milliliter 
aliquot of the £iltrate is diluted to 50 milliliters with 
chloroform. Th is solution contains ten micrograms per milli 
liter . 'l'o u three milliliter aliquot of this solution is 
added three milliliters of toluene and 0 . l milliliter of 
2% picric acid reagent into a stoppered test tube. The 
tube is agitated to affect solution and then allowed to 
stand £or at least tvrelve hours . A standard is prepared 
containing four , five and six micrograms each. The unknown 
solution contains theoretically five micrograms per milli 
liter . Three tubes of t he unknovm and of each concen
tration of standard should be prepared along with a blank. 
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It has been determined that it is sufficient to prepare only one 

set of standards as long as the concentration is the sa e as is theoretic 

ally present in the unknown. The lines obtained graphically are parallel , 

or nearly so , and the variance seems to be due to the difference of 

reaction time . Only if the unknown readings differ considerably is 

there any great chance of e rror. 

In the product containing ge l at i ne , good r esult s can be obtained 

by e l ut ing the desoxyephedri ne hydrochlor i de with chloroform provided 

the sample is finely divided , as the gelatine is not intima tely mixed 

with the product but is present only as a coating . However , refluxing 

·w-ith chloroform or the use of an automatic extraction apparatus (30) 

may be necessary to insure complete extraction. 

(30) ~nske and Holmes , The lkaloids ,Vol . I , Tew York ,~cademio Press , 
Inc . (19.50) 8-11 , 



18. 
~able I - Comparison of Analysis Methods 

Method of Analysis Results ________ ...;;.;.;;;;...;;;...,;;,;..;;..;;;_ ________ _ 

(1) 

) 

(2) 

(3) 

(4) 

(~) 

Ether extraction 
--titration 

Chloride 

Kjeldahl 

d-de so%yephedrine 
h drochloride 

96.3% , 96.9% 

100.2%, 101.0% 

99.1% , 98.1% 

Steam distillatio 97.2% 

Colorimetric used as standard 

roduct 

101.8%, 103.8% 

--------
99.5%, 99.6%, 
100.0%, 101.1% 

---------
99.6%, 100%, 
102. 0% , 102. 5% 

The results obtained are based upon a theoretical 100% 
for comparison, as varying amounts were used in the different 
analyses. 



Graph I - Determination of Wave Length 
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The solution used contained six micrograms of d-desoxy

ephedrine hydrochloride per milliliter of 50% chloroform-toluene 

To five milliliters of this solution was added 0 .1 milliliter of 

2% picric acid in chloroform. A Coleman Model 11 spectro

photometer employing a Pc-4 fi 1 ter was used. 
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Graph II - Determination of Limiting 
Range of Concentration 

/(J 

Concentration Y' g/ml.) 

20. 



t:, 
(D 

:::s 
(/j 

~
rt «: 

0 

21 . 

Graph III - Typical nalyses 

' Concentration SJ' g/ml . ) 

The arrows indicate the conc ent r ations of t he unknown curves . .All 

unknovms are of the same product ; the only variation is time . The 

uppermost curve i!as run using only one concent ration of standard, 

corresponding to the theoretical concentration of unknovm . 
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DISCUSSION 

In discussing the relative merits of the various possible pro

cedures for quantitative estimation of desoxyephedrine hydrochloride 

the following factors seem to be pertinent : 

1 . Me thods based upon the estimation of chlorine in desoxyephedrine 

hydrochlor i de are not reasonable when used alone . The physiologically 

active portion or the molecule , as previously stated, is the base , 

desoxyephedrine . 

2 . Kjeldahl nitrogen determinations have the advantage of ana lyzing 

for an element that is a part of the desoxyephedrine molecule . These 

analyses were found to be very satisfactory for determinations made upon 

the raw material and the finished t ablets , except .those having gelatine 

coatings . 

3 . Vnen other materials containing nitrogen , such as gelatine , are 

pres ent the desoxyephedr ine hydrochloride ust first be separated. 

a) Et her extraction from aqueous alkaline solutions was satisfactory 

on the raw material . If gelat ine or sugars were pres ent troublesome 

emulsions ·were ro~m~d . Magnes ium stearate , if present , vras found to be 

carried along in the ether extract . This absorbed so me of the standard 

acid use d for the final determination and caused results apparently over 

100%. 

b) Steam distillation separated the free base , desoxyephedrine , from 

other nitro gen containing materials , such as gelatine . Exces sive foaming 

was controlled by careful slow distillation or by the addition of paraffin. 

The chief difficulty with this type of separation , as with other separ-
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ations is the size or sample required . From 25-50 tablets are necessary 

to obtain the desired 200-250 milligrams of desoxyephedrine hydrochloride . 

4. A satisfactory colorimetric method can be carried out wi.th a 

much smaller sample of finished material . Sugars and gelatine did not 

interfere with the determination . I n this analysis it is assumed that 

the only color - producing component is the physiologically active desoxy

ephedrine . 

5. In the colorimetric analysis a dilution of material in chloroform 

is made so that the final concentration of deSOX'Jephedrine hydrochloride 

is ten micrograms per milliliter . An aliquot is removed and added to an 

equal volume of toluene . The 2% picric acid solution in chloroform is 

added and allowed to react for at least twelve hours . blank and a 

series of standards are treated similarly . The density of the yellow 

color is determined by the use of a Coleman spectrophotometer . By graphing 

the log of the density versus the concentration of the known standards 

one obtains a straight line . The concentration of the unknown sample can 

be determined by using the density of color found for it and comparing to 

the graph . 

6. In a rare case of deliberate adulteration with a color producing 

material , the separation methods previously described would immediately 

show that an adulterant was present . On a given sample of raw material , 

the results varied less than 1% percent (97.2-98.1%) regardless of the 

methods of separation or analysis used. 

7. For most cases of checking the purity of the raw material and 

analyzing the product of reliable firms the method under 5 above has proven 

to be very satisfactory. 



SUGGESTION~ FOR FURTHER TUDY 

Of great advantage for further consideration is the determination 

of the equilebrium constant , or specific rate constant . It seems likely 

that time is a factor in the reaction. It is quite probable that by 

applying heat the determination could be hastened . A suggestion would 

pe to react the materials in sealed ~lass ampoules . Thus they could be 

submerged completely in hot or boiling water without chance of leakage , 

while the temperature and volume would remain the same and constant in 

all of the samples . 

Of interest is the report on the assay of ephedrine colorimetrically 

using picryl chloride as reagent . The reaction is carried on in a water 

bath at 75-77° C. to develop the color . The color is measured in a photo

electric colorimeter . (3) 

(_5) Chatten , L. G. and Prigsley , L. I . , Food and Drug;:; Laboratory Department 
of National Health and 1'Telfare , Ottawa , Canada . Presented at the 
~onvention of the merican Pharmaceutical ssociation Scientific 
Section, ugust 29 , 1951 . 
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