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9““’“ Q-CONHCH~CO~H 

1. S 0 C l p  

Gm. (0.01 mole) of glycine, and 1.0 Gm. (0.025 
mole) of sodium hydroxide in 50 ml. of water were 
refluxed for 30 minutes. The mixture was cooled 
and the product precipitated by the slow addition 
of a 5% solution of hydrochloric acid and recrystal- 
lized from ethanol, yielding 1.1 Gm. of product 
(78.6%); m.p. 204“ (decompn.). 

And-Calcd. for C&,6Nd&: N, 7.86. Found: 
N, 7.88, 7.89. 

Analvsis of Phenobarbital 

Journal of Pharmaceutical Sciences 

SUMMARY 
Five new derivatives of diphenic acid have been 

prepared for pharmacological testing as possible 
antibacterial, antihyperglycemic, antispasmodic, 
and/or local anesthetic activity: o,o’ - bis(2- 
nitro - 1,s - dihydroxypropyl) biphenyl disodium 
salt; o,o’ - bis(3 - benzoxy - 2 - benzamido - 1- 
hydroxypropy1)biplienyl; o,o‘ - bis((3 - dichloro- 
acetamidoethy1)diphenate; N,N’ - his - (ben- 
zenesulfonyl) - o,o - diphenoylurea, and m,m’- 
bis( N-carboxymethyl) diphenamide. 
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Elixir by an Ion Exchange - 
’ and Nonaqueous Titration Procedure 

By MARTIN I. BLAKE and FREDERICK P. SIEGEL 

Phenobarbital elixir is analyzed by passing an aliquot through a strongly basic anion 
exchange resin. The phenobarbital is eluted from the column with acetic acid in 
ethanol. After evaporation of the solvent, the residue is dissolved in dimethylform- 
amide and titrated with sodium methoxide in benzene-methanol. Other barbi- 
turate elixirs are assayed similarly. Nonionic components, coloring agents, bases, 

most salts, and synthetic sweetening agents do not interfere. 

HE ANALYSIS of barbiturate salts in a variety 
dosage forms by ion exchange and non- 

aqueous titration was recently reported (1). 
Application to the assay of elixirs proved un- 
successful. Ion exchange resins have been em- 
ployed for the isolation of barbiturates (2) and a 
variety of nonaqueous techniques have been 
described for determining barbiturates in dosage 
forms. These have been reviewed in an earlier 
paper (1). The usual procedure in applying a 
no:iaqueous titration procedure to the analysis 
of elixirs involves extraction of the barbiturate 
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with an organic solvent prior to titration in a 
nonaqueous medium. 

Potentiometric titration of phenobarbital elixir 
with silver nitrate was reported by Mattocks and 
Voshall ( 3 )  and later by Bodin (4). Cohen and 
Lordi ( 5 )  developed an amperometric and a 
potentiometric titration procedure with mercuric 
ion for analyzing the elixir. A general review of 
the literature dealing with the analysis of the 
barbituric acids is presented by Connors (ti). 

The official assay for phenobarbital elixir is a 
gravimetric one in which the phenobarbital is 
extracted with chloroform. High results are 
usually obtained because of extraction of other 
chloroform soluble components. This has been 
noted by several workers (3 ,  7). In addition, the 
official assay is tedious and time consuming. 

This report describes a procedure in which the 
phenobarbital is removed from the elixir by 
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with 100 150 n i l  of w a t e r  The phcii~il,ar-bital 
\sas clirtcd from the colurnn with 50c; acetic acid in 
9.5(:; ethanol. The cluate was treated a s  described 
previously for the pure pheiiobarhital sample. The 
da ta  for the an:ilysis o f  phenobarbital elixir are re- 
ported in 'Table 1. Elixirs .4 and H rrpreserit dif- 
ferent batches of pherioharbital elixir prepared in  
thc riiariiifacturing pharrnacy o f  our pharmacy 
departmeiit. Elixirs C and I )  were commercial 
sample$. 

Other Barbiturate Elixirs.-The proposed assay 
procedure wis applied to the analysis of  elisirs 
containing secobarbital, pcntobarbital, and BIIIO- 

barbital. Commonly usetl commercial varieties 
of the elixirs were eiiiployecl in this study. These 
were treated in the same manner a s  described for 
phenobarbital elixir. The data itre reported i n  
Table 11. 

pss;ijy through an anion excharige resin. The 
~)hcriobarl)ital is eluted from the column with 
acetic acid in ethanol followed by ti tration in 
diriietli~li~.ir~mai~iide with sodium rilethoside in 
1,erizeiie-inethaiiol. 'The assay is applied to other 
I)arl)iturate elixirs. 

EXPERIMENTAL 

Preparation of Column.-'The strongly basic 
,iiiioiiic escliaiige resin 1)iiwex 2-S8, 50  -100 mesh, 
was uwd in this study. A suspension in water of 
;it)out 10 Gni of the resin was atlded t i )  a chro- 
iiiati~graphic column, 1 cin. X 30 em. The resin 
c n l u ~ ~ i i i  w a s  rraslied with 100 nil of distilled water, 

(idiuni hydroxide, arid 200 nil. { j f  dis- 
tilled w;itcr 

Assay Procedure for Pure Phenobarbital.- 
Approsiinatcly 100 rng. o f  pure phenobarbital, 
.iccuratcly weighcd, was dissolved i n  50 n i l .  of 5OCL, 
eth:lli(Jl. The solution was passcd through the 
rebin column. This was followed by the addition 
of 50 nil o f  tlistilletl water The phciiobarbital 
was eluted f r o m  the column with R solution of 500; 
-Icetic acid in  95''; ethancd a t  a flow rate of 1 nil. 
per minute The first 1 0  nil of eluate contained 
ao phcnvbarbital and was discarded. The next 
50 m1. of eluate was  collcctcd anti evapor;ited t o  
ilryries.; on a steam batli. Five riiilliliters o f  distillcd 
water was atldcd and ttic solution was again cvapo- 
rated i i i  dryness. This was repeated once. The 
residue was dissolved in 20 I n l .  o f  cliriirttiylforriiaiiiide 
:ind the s~iIiitic.in was titratcd with 0 1 A' sodium 
iiiethoxide in t)eiizenc-riietliaiiol prcparcd and 
btandarciizcd ;IS ticscribed earlier ( 8 ) .  Titration 
was eilected P"tentioiiictrical1y with a Fisher 

equippcd with a calomel ;ind g l a s  elcc- 
ciii The end point was tleterrriincd by 

plotting inilliviilts 215. volume o f  titrurit. 'The point 
of inflection w:is readily determined frorii the curve. 
A hlank ruii  was conducted with each series of three 
cletcriiiiiiati1,ns. Recovery of plicnvbarbital was 
qu:iiititative as indicated by data reported i i i  'Table I .  

The columii was ready for use 

Elixir A 
Elixir B 100.0 07 XI) f 0 i 7  90 5 
Elixir C IOIl.0 06.1.5 f 0 .78  99.0 
Elixir D 100 0 1OO.W f 0.29 104.7 

Phenobarbital Elixir.-I<sact I>- ZI nil.  of pheno- 
h r h i t a l  clisir wis transferred by pipet t ( i  :t 150Lrnl. 
twakcr. .Ibiiut 25 nil o f  cli<tilled watcr or 50:; 
eth;iricsl was added. This reduced the viwosity of 
the elixir and perriiitted ;I inore rapid flow rate 
througli the column. The solution \v;is added to  the 
column. U'heii the last of the solution c1isappe:ired 
I )e l~ iw the surface of the rcsiii, distilled water wiis 
,irldctl t o  the column. l h c  column w:is ~r.,islietl 

T A ~ L E  11.- -ANALYSIS OF OTHER BARBITURATE 
ELIXIRS 

-. . - . _- -. - - - ~ _ _ .  . -. . _- .. 
I iarbi -  
turate 
Concn. 
I.abeled 

Amuunl .  
Sample ms :h Recovery 

Secobarbi t a1 elixir 110.0" 101.86 f 0 4 9  
Arnobnrbital elixir 110.0 99.74 f 0 69 
1% ii t olurbit al sod iu in 

elixir 91.3' 1U3.83 f 1 07 
M g  per 2.5 rnl b As pcnt(hiar1ital. c Standard devid 

tion 

DISCUSSION 

The shortcomings of the vnicial assay procedure 
for plienobarbital elixir have been noted here and 
have Ixen indicated previously h y  other workers. 
Although a variety of methods and riioditic:itioris 
have been proposed which appear to b y  superior t o  
the ofiicial assay procedurc thc latter has reriiairicd 
csscntially unchanged over the years. 

I n  the technique proposed in thc present study, 
a strongly basic anion exchange resin, quaternary 
base type, is used to reriiovc the 1)arbituratc from 
thc other ciiiiiponents o f  the elixir. This obviates 
the tedious and time consumiiig extraction process 
used in the oficial assay ant1 i n  most o f  the proposed 
methods based on noii:iqucous titration. The 
eluciit, 5 0 ( ;  acetic :icid in ethancil. effectively re- 
moves the barbiturate from the coluinii. Acetic 
acid. a stronger acid than the barbiturates, displace:. 
the latter from the resin. hlthougli the tiarbitinate 
may he quantitatively rccovrretl from only 30 nil 
of cluatc, 50 nil. is collected i n  t h  
complcte extraction. Quaiititativc roc(-ivei-ies are 
reported for p1ienobarbit:rl clixir i i i  T:ilAe I :md for 
other barhituratc elixirs i n  Table I1 Coriiparisori 
wa.; rii;ide witli the olficial assay f l  lr pheiiobarbilal 
elixir. The  data ;ire 4 i i i w i i  i n  Tal)le I .  I t  should 
be noted tha t  solnewhat highcr results were con- 
sistently ohtained with the official procedure. This 
is untl~iubtctlly duc to the extraction o f  clilorofonri 
soluble components in addition to the phenobarbital, 
This was reported earlier 11) others ( 3 ,  7).  

The  interference by other components i n  the elixirs 
was studied Sonionic ingredients wcti as sucrosc, 
glyccrid, and [)ropylcne glyC01 were readily washed 
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from the column with water. Thcy appeared in 
thc eluate. The  amaranth coloring agent used in 
phenobarbital elixir did not pass through the  column, 
but concentratcd in the upper 0.5  cm. of the resin 
column. When the  resin was to  be regenerated, 
tlic upper centimeter of the  column was removed 
and discarded. The column was then washed with 
distilled water, sodium hydroxide solution, and dis- 
tilled water until the eluate showed pH 5 t o  6. The  
column was ready for a second run. Caramel, the 
coloring agent used in certain barbiturate elixirs, 
appeared to be washed completely froin thc column 
with watcr. Barbiturate salts, as pentobarbital 
sodium in pentobarbital elixir, do not complicate the 
assay since only the anion is retained by the resin; 
the cation appears in the eluate. Synthetic sweeten- 
ing agents as saccliariii sodium and cyclatnate cal- 
cium may be used in c o m ~ ~ ~ e r c i a l  barbiturate elixirs. 
.I mixture containing 100 ing. of saccharin and 
100 mg. of ~ilienobarbital was titrated in dimethyl- 
formatnide with sotliuin methoside. Differentiation 
of the two acids was noted. This is shown in Fig. 
1, curve i l ;  the first inflection is due ti) saccharin 
and the second is attributed to pheni)barbital. 
I<ecovery was quantitative for both coinpoileiits. 

mixture of  100 rrig. of saccharin sodium arid 100 
iiig. o f  phenobarbital was dissolved in 50:;, ethanol 
and passed through the resin column. The column 
was eluted with acetic acid in ethanol :is described 
for the barhiturate elixirs. Titration in dimethyl- 
forrnamide with sodium methoside showed quanti- 
tative recovery o f  the barbiturate. See Fig. 1, 
curve B.  Elution ( i f  the column with 1 i l l  hytlro- 
chloric acid iu 50:,:, ethanol, evaporation of the 
snlveiit, arid subsequent nonaqueous titration in- 
dicated quantitative recovery of the saccharin. 
Since acetic acid is a stronger acid than the barbi- 
turates used in this study, but weaker than sac- 
charin, the former and not the latter is displaced from 
the resin culuinn. Similar results were obtained with 
cyclamate calcium Hydrochloric acid, found 
in  pentobarbital elixir, does not interfere since 
acetic acid will not displace it from the  column. 
Salts, in gencral, will not interfere unless the anion 
represcnts an acid which is weaker than acetic 
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Fig. 1 .-Curve A ,  titration o f  saccharin and 
phenobarbital mixture; curve B ,  titration o f  plien(1- 
Ixnbital after passage o f  mixture through resin 
colunin. 

acid. Even thcn, i t  may be possiblr to tliffcreiitiate 
between it and the barbiturate by ~~oi~:tqiieous 
titration if the two differ significantly iii acid 
strength. Methenarninc and bases do  not interfere. 

The proposed assay priicedure is simple, nccuratc, 
and less time cc~~~suming  than the uflicial procedure. 
I t  should have wide application. Although i t  has 
been used onlh- for elixirs in this study, it should be 
applicable t o  other dosage fornis and to certain 
cornbinations of barbiturates with other ageiits. 
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