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Qualitative and Quantitative Tests for Tybamate 

By ED'WARD F. SALIM*, JEROME I. BODINI, HARKY B. ZIMMERMANt, 
and PHILIP REISBERGt 

Provisional, unofficial monographs are developed by the Drug Standards Labora- 
tory, in cooperation with the manufacturers of the drug concerned, for publication 
in  ithe J o w a l  of Pharmaceutical Sciences. The ready availability of this information 
affords discriminating medical and pharmaceutical practitioners with an added 
basis for confidence in the quality of new drug products generally, and of those 
covered by the monographs particularly. Such monographs will appear on  drugs 
representing new chemical entities for which suitable identity tests and assay pro- 
cedures are not available in  the published literature. The  purity and assay limits 
reported for the drugs and their dosage forms are based on  observations made on  
samples representative of commercial production and are considered to be reasona- 

ble within expected analytical and manufacturing variation. 
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Physical PI-operties.-Tybamate occurs as a white 
crystalline powder or a clear VISCOUS liquid which 
may congeal to a solid form on standing. It has a 

The infrared spectrum of a 0 5y0 dispcrsion of 
tybamatc in potassium bromide, in a disk of about 
0.82 nim. thickness, is shown in Fig. 1. ~- 

mild charactacristic odor and a bitter taste. Thc 
dried powder melts within a range of 2" between 49" 
and 54", U.S.P. class I. It is very slightly soluble 
in water, very soluble in alcohol and in acetone, and 
frcely soluble in ether. 

Identity Tests.-Transfer 1 ml. of a 0,04'j& chloro- 
form solution of tybamate into a glass-stoppered 
test tube anti add 1 ml. of a mixture of acetone- 
glacial acetic acid (3: I), 1 ml. of a 1 in 100 solution 
of p-dimethyl~arniuobenzaldeliyde in benzene, and 5 
Inl. ol antimony trichloride solution (dissolve 3.6 
(hn. of antimony trichloride in 20 ml. of chloroform 
:tiid itdrl 5 rnl. o f  acetic ai~hydride). Heat the solu- 
tion at about  55" for 1.5 miii.: ii m l  L w l o r  is p n -  
clucetl. 

1)issolvc. I ( h i .  d tybaiii:~te aiid 0.8 Gni. of xai i-  
tliydrol i i i  a iiiisture of 10 nil. of tlehydratcd alcoh(11 
:itltl  10 1111. of  glacial acetic acid. Heat t h e  solutioii 
on a steam bath for 90 min., taking care to avoid 
excessive evaporation. Cool and add cold water: 
an oil, which inay crystallize on standing, separates 
from solution. Filter the mixture through paper, 
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Purity Tests.-Dry about 1 Gm. of tybamate, 
accurately weighed, in vacuum at 30-35' for 4 hr.; 
it  loses not more than 0.5Oj, of its weight. 

Char about 1 Gm. of tybamate, accurately 
weighed, cool the residue, add 1 ml. of sulfuric acid, 
heat cautiously until evolution of sulfur trioxide 
ceases, ignite, cool, and weigh: the residue does 
not cxcecd O.lCjO. Rctain the residue for the heavy 
metals test . 

Dissolve the sulfated ash obtained from 1 Gm. of 
tybamate in a small volume of hot nitric acid and 
evaporate to dryness on a stcam bath. Dissolve 
thc rcsiduc- it1 2 n i l .  o f  dilutrd acetic acid, tlilutc to 
25 nil. w i t l i  water, i i i ~ l  deterniiiic tlic licavy iiictals 
coiitciiL of tliis solutioti by tlie 1J.S.I'. licavy tiictals 
tcs t ,  i i i c t h d  1 : t k  1 1 l a v y  iiictals l i i i i i t  lor tyl)aiiintc 
is 7 0  p . p . i i i .  

Assay.--Transfer iibuut 75U lug. vf tybatii:ite, ac- 
curately weighed, into a conical flask, add 20 nil. of 
pyridine, and ncutralizc the solution with 0.1 N 
sodium methoxide to the first pink color of phenol- 
phthalein T.S. Add 50.0 ml. of 0.1 N sodium 
methoxide, a few boiling chips, and rcflux with an 
air condenser on a steam bath for 30 min. Cool, 
add 40 ml. of neutralized alcohol, and titrate with 
0.1 N hydrochloric acid to the absence of a pink 
color. Perform a blank determination. The dif- 
ference bctwccn thc two titrations represents the 
volume of 0.1 N sodium methoxide equivalent to 
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DISCUSSION 

U.S.P. and N.F. terminology for solubility, mclt- 
ing range, reagents, ctc., has been used wherever 
feasible. 

Tybdrndte,* synthesized by Bcrger and 1,udwig 
(I), is a tranquilizing agent which affords SyIIlpt(J- 
matic improvement in a variety of psychoneurotic 
disorders, especially in the treatment of the anxiety 
and tension components of psychuneuroses. 

Identity Tests.-Crystalline derivatives of pri- 
mary amides can be prepared with xanthydrol in 
glacial acetic acid. (Scheme I.) 

Fig. l.--Infrared spectrum of tybarnate in 
potassium bromide disk (0.5yo); Pcrkin-Elmer 
model 21 spectrophotometcr, sodium chloride 
prism. 

the weight of C&H2~N20a in the SdUlpk. Each 
milliliter of 0.1 N sodium methoxide is equivalent 
to 27.44 mg. of ClaHasN201. The amount of tyba- 
mate found is not less than 98% and not more than 
1020/;, of the weight of the sample taken. 

DOSAGE FORMS OF TYBAMATE 

Tybarnate Capsules 
Identity Tests.-Transfer a sample of the capsule 

coutent, equivalent to  about 10 mg. of tybamate, 
into a separator containing 75 1111. of water. Shake 
the aqueous solution with 25 ml. of chloroform and 
filter a portion of the chloroform extract. Transfer 
1 ml. of the filtrate into a glass-stoppered test tube 
and add 1 rnl. of a mixture of acetone-glacial acetic 
acid ( 3 :  l), 1 ml. of a 1 in 100 solution of p-dimethyl- 
aminobenzaldehyde in benzene, and 5 ml. of anti- 
mony trichloride solution (dissolve 3.6 Gm. of anti- 
mony trichioride in 20 ml. of chloroform and add 5 
ml. of acetic anhydride). Heat the solution a t  about 
55" for 15 min.: a red color is produced. 

Transfer a sample of the capsule content, equiva- 
lent to about 1 Gm. of tybamate, into a separator 
containing 100 ml. of cold water. Shake vigorously 
for 2 min. and discard the aqueous layer. To the 
oily layer in the separator add 25 ml. of chloroform, 
75 ml. of cold water, and shake vigorously. Allow 
the layers to  separate, transfer the chloroform ex- 
tract intv a beaker, and add anhydrous sodium sul- 
fate. The chloroform solution filtcrcd through 
pdpcr exhibits infrarcd absorption maxima only a t  
the same wavelengths as that of a similar prepara- 
tion of tybaIndte standard. 

Assay.-Transfer an accurately weiglied sunilk 

of tybamate, into a conical flask, add 20 nil. of 
pyridine, and neutralize the solution with 0.1 N 
sodium mcthoxidc to the first pink color of phcnol- 
phtlialein T.S. Add 60.0 nil. of 0.1 N sodium 
methoxide, a few boiling chips, and reflux with an 
air condenser on a steam bath for 30 min. Cool, 
add 40 ml. of neutralized alcohol, and titrate with 
0.1 N hydrochloric acid to the absence of a pink 
color. Perform a blank determination. The dif- 
ference between the two titrations represents the 
volume of 0.1 N sodium methoxide equivalent to  
the weight of C13H26N204 in the sample. Each 
milliliter of 0.1 N sodium methoxide is equivalent to  
27.44 mg. of C1sH26Nz04. The amount of tybamate 
found is not less than 95% and not more than 105% 
of the labeled amount. 

( J f  the C:ipSUlC? C O l l t ~ ' l l t ,  CqUiVdellt to :lbout 750 tlly. 

& + RCONH2 - 

Scheme I 

4- H,O 

l h r  reaction is useful in characterizing aliphatic 
amidcs or rarbamates (xanthyhmides) and sulfon- 
amides (N-xanthylsulEonamides~, 

Quantitative Tests.--Analysis for bulk tyhamate 
and tybamate capsules is based on the reaction of 
alkali on carbarnates of the general type ROOCNHz 
in nonaqueous media. Cerri et al. (2) have postu- 
lated the reaction sequence shown in Scheme 11. 

R-0--C + NaOCHs - 

111 aiilryclvous pyridiiic, thc quilibi-iuin SiliJWll i l l  

tile first cquatiori is shifted strongly to thc right and 
the enolic species is reacted with the sodium 
methoxide. In aqueous systems the equilibrium 
favors the keto form and the reaction with alkali 
is no longer quantitative. The presence of small 
quantities of water in the solvents can induce errors 
in the procedure, but this effect can bc nullified by 
increasing the methanol content in the reaction 
mixture by about 5% and increasing the reflux 
time to 55 min. (3) .  

The assay of bulk tybaniate by the volumetric 
procedure gave an average recovery of 100.2 f 

1 Marketed as  Solacen by Wallace Laboratories, Craubury, 
N. J. 
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1..2%.2 The titration can be conducted with 0.1 N 
bexizoic acid in benzene using thyniol blue T.S. labeled amount of tybamate. 
eliminating the addition of neutralized alcohol. In 
this instance. care must be exercised to orevent ab- 
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sulcs gave an average value of 97.2 f 1.2ojo2 of the  
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Technical A rtZcles 

Particle Size Distribution and Hopper Flow Rates 

By EDWARD D. SUMNER*, HERMAN 0. THOMPSON, WILLIAM K. POOLE, 
and JAMES E. GRIZZLE 

The rate of flow of varying ratios of four sieve size fractions of rock salt through the 
hopper of a rotary press was represented by a second degree polynomial equation. 
This fitted polynomial accounted for 90 per cent of the variation in the mean flow 
rates. No correlation was found between the tangent of the angle of repose and 
flow rate. High positive correlation was found between flow rate and bulk density, 
while high negative correlation between flow rate and porosity was observed. There 
was no significant increase or decrease in flow rates with regard to the quantity of 

rock salt remaining in the hopper. 

NE OF THE most important considerations in 0 pharmaceutical manufacturing is the flow of 
particulate solids through hoppers and feeders. 
Capsules, di rided powders, and tablets are ex- 
amples of solid dosage forms which requirc 
measured filling for the production of each unit. 
Thus, the uniformity of the final product requires 
a uniform flow rate of these solid mixtures. 
Modern tablet machines are capable of com- 
pressing from 5000 (1) to 22,000 ( 2 )  tablets per 
minute. Uniformity of flow rate and flow rate 
uf  particulate solids must be considered in order 
to  nieet the requirements of these high speed 
units. 

The laws which govern static pressures ol fluids 
do riot apply to particulate masses. Some prop- 
erties of liquids in containers are: pressure is 
identical throughout a t  the same depth, pressure 
exerted on any point is transmitted undiminished 
to every portion of the enclosed liquid, and pres- 
sure exerted by a liquid on the walls of the con- 
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tainer is always a t  right angles to the surface of 
the container. 

Unlike liquids, pressures of bulk solids con- 
tained in hoppers varies with direction at differ- 
ent points, pressure is dependent on the shape 
and size of the receptacle, and the weight of a 
solid is transferred to the walls by shearing be- 
tween particles in addition to pressure. 

The principal factors affecting flow rates of 
particulate solids are : particle size, particle size 
distribution, particlc shape, density, surface 
characteristics, and relative size and geometry 
of the hopper (3). 

A review of the literature (3-15) revcals thal 
the rnajority of the investigations and research 
on flow of particulate solids have been conducted 
nn rnonodispersc systems and hoppers of niucli 
largcr or smallcr dimensions than those ordinarily 
used in snme pharmaceutical manufacturing 
processes. This work was conducted to ascertain 
what relationship existed between particle size 
distribution, bulk density, porosity, and tangent 
of angle of repose in regard to flow rates and 
uniformity of flow rates. 

MATERIALS AND METHODS 

Material.--The particulate solid used was rock 
salt in the following sieve size fractions: 8/10, 
10/20,20/40,40/60. 




