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Abstract 0 A rapid method for determining sorbitol or mannitol 
in pharmaceuticals by GLC using the tris-n- butyldiboronate es- 
ters is described. An internal standard unrelated to the hexitols is 
utilized to avoid the problems of cross-contamination introduced 
by the use of other hexitols. 
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Sorbitol and mannitol have been used as artificial 
sweeteners in pharmaceutical preparations. The ana- 
lytical procedure described in the USP (1) is tedious 
and cumbersome because it involves column chroma- 
tography, periodate reaction, and iodometry. Deriva- 
tization of the hexitols to their hexaacetate deriva- 
tives facilitates analysis by GLC due to increased vol- 
atility (2), but the method is still somewhat time con- 
suming and the most suitable liquid phase found is 
unstable (3). The rapidity of silylation procedures 
does not provide a convenient assay since the com- 
mon hexitols are not resolved (4). 

Alkane boronic acids aid in the volatilization of 
various organic compounds (5) and have been shown 
to resolve the common hexitols (6). With the method 
presented here, the sorbitol or mannitol content of 
pharmaceutical preparations may be determined by 
GLC utilizing the n -butylboronic acid derivatives (I). 

EXPERIMENTAL 

Equipment-A gas chromatograph' equipped with a flame-ion- 
ization detector was used. The detector signal was fed to a comput- 
er2 for peak integration and to a I-mv recorder3 with a chart speed 
of 15 in./hr and a 1-sec full-scale response. Samples were injected 
with a 10-rl syringe4. 

Helium was used as the carrier gas, and electrolytic hydrogen 
and oxygen were used in the detector. The stationary phase, 2% 
OV-17 on 80-100-mesh Chromosorb G5, was packed in borosilicate 
glass columns, 1.22 m X 0.64 cm 0.d. All chemicals used were re- 
agent grade or the best quality available. 

Operating Conditions-The column was operated isothermally 
at 220' with the detector block and injection port a t  240'. The he- 
lium flow rate was 55 ml/min with an inlet pressure of 40 psi. The 
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Figure 1-Gas-liquid chromatogram of tris-n-butyldiboronate 
esters of mannitol (peak A) and sorbitol (peak B) and of m- 
diphenylbenzene, the internal standard (peak C). 

electrometer range was 100 with an attenuation of 8. Sample injec- 
tions between 1 and 5 p1 were made. 

Internal Standard-m -Diphenylbenzene, 2.5 mg/ml, in pyri- 
dine was used as the internal standard. 

Hexitol Analysis-Solutions (2.5 mg/ml) of reference standard 
sorbitol or mannitol were prepared in deionized water. Sample so- 
lutions were diluted volumetrically to provide approximately the 
same concentration. Aliquots of 1.00 ml were withdrawn and deliv- 
ered by pipet to a screw-capped vial and placed in a vacuum desic- 
cator over sodium hydroxide pellets or other suitable desiccant. 
After careful evacuation to avoid sample loss due to bubbling, the 
samples were allowed to stand in the desiccator overnight. 
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Figure 2-Linearity of response of mannitol (0) and sorbitol 
(0) with concentration (conditions as in  text). 
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Table I-Determination of Sorbitol and Mannitol in  
Various Samples 

Milligrams Sorbitol Mannitol 
Sample Taken Found, mg Found, m g  

Sorbitol 
1 34.2 30.6 3 . 7  

33.7 30.2 3.6 
31.6 28.3 3 . 3  
29.9 26.8 3 .2  
30.8 27.6 3 .4  
30.4 27.2 3 . 3  

Mannitol 
1 36.5 3 . 6  32.7 
2 36.0 3 . 5  32.2 
3 33.4 3.3 39.9 
4 32.6 3 . 1  29.2 

Approximately 10 mg of n- butylboronic acid6 and exactly 1.00 
ml of internal standard solution were added to the dried samples. 
The reaction was completed almost immediately, and 1-pl portions 
were injected onto the column. 

RESULTS AND DISCUSSION 

The chromatogram shown in Fig. 1 is of the tris-n-butyldiboro- 
nate esters (6) of mannitol and sorbitol under the described condi- 
tions. No mannitol or sorbitol samples obtained were free of mutu- 
al contamination. It is advisable to observe the precaution offered 

6 Pierce Chemical Co. 

by Eisenberg (61, i.e., to ascertain the purity of the n- butylboronic 
acid reagent by GLC of a pyridine solution on the OV-17 column 
a t  92’. It follows, then, that excess reagent elutes with the solvent 
front during hexitol analysis. The reagent used here was essential- 
ly free of any impurities. 

The response of the analytical system was linear to a concentra- 
tion four times that described in Fig. 2. The residual standard de- 
viations calculated for five replicate samples of mannitol and sor- 
bitol, analyzed separately, were both 51.2% (Table I). These 
values compare favorably with those using the method of Manius 
et al. (3). The advantages of this method are the ease of derivatiza- 
tion, the shorter analysis time, and the greater thermal stability of 
the liquid phase. 
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Chemistry of Nonaqueous Titration of Chlorpromazine 

SOBHI A. SOLIMANX, HASSAN ABDINE, and 
NASHAAT A. ZAKHARI 

Abstract 0 The chemistry of the red color formed during perchlo- 
ric acid titration of chlorpromazine hydrochloride in acetic acid in 
the presence of mercuric acetate is discussed. Addition of ascorbic 
acid prevents the color formation and allows titration using a crys- 
tal violet end-point. Ascorbic acid addition also sharpens the po- 
tentiometric end-point. Ascorbic acid and its oxidation product, 
dehydroascorbic acid, being neutral to  perchloric acid, do not in- 
terfere with the titration. 

Keyphrases 0 Chlorpromazine hydrochloride-chemistry of non- 
aqueous titration, method proposed, compared to official methods 

Nonaqueous titration-chlorpromeine hydrochloride, chemis- 
try Titration, nonaqueous-chlorpromazine hydrochloride, 
chemistry 

Chlorpromazine hydrochloride, a phenothiazine 
derivative, is extensively used as a psychopharmaco- 
logical agent in various dosage forms. Chlorpromazine 
hydrochloride is official in the USP XVIII ( l) ,  the 
BP 1963 (2), and the BP 1968 (3) as a pure compound 
and as injection and tablet dosage forms. 

The pure compound is titrated potentiometrically 
in glacial acetic acid medium, according to the USP 
XVIII and the BP 1963, and in acetone using methyl 

orange indicator according to the BP 1968. The injec- 
tion is assayed spectrophotometrically in the three 
compendia. In the BP 1968 and the BP 1963 meth- 
ods, the injection solution is diluted with 0.1 N hy- 
drochloric acid solution to a suitable concentration 
and then the absorbance is measured directly. In the 
USP XVIII method, several extraction processes are 
carried out before measurement. 

Tablets are determined spectrophotometrically ac- 
cording to the USP XVIII and the BP 1968. The BP 
1963, however, recommends the titration of chlorpro- 
mazine hydrochloride content of tablets against stan- 
dard ceric ammonium sulfate solution. 

DISCUSSION 

Several methods of analysis have been proposed for chlorproma- 
zine hydrochloride involving gravimetry, titrimetry, spectroscopy, 
colorimetry, and chromatography. Spectrophotometric and colori- 
metric methods include the estimation of chlorpromazine in bio- 
logical fluids (4) by measuring the red color produced by concen- 
trated sulfuric acid. Colorimetric determination of chlorpromazine 
in tablets containing methampyrone [sodium (antipyrinylmethyl- 
amino)methanesulfonate] was reported (5). 

A method using acid indicator dyes was suggested (6) for the de- 
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