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SUMMARY 

Adrenochrome semicarbazone has been showu to 
decrease blood loss in normal mice whose tails have 
been clipped. The decrease in blood loss does not 
correlate with bleeding time. The bleeding times 
increased with anticoagulants but initial blood loss 
did not change significantly. 

Heparin and bishydroxycoumarin have been 
used to deplete or block the blood stream of neces- 
sary clotting components and in these animals 
adrenochrome semicarbazone can be shown to de- 
crease the blood loss when measured to cessation of 
the initial blood flow. Adrenochrome semicarbazone 
will not increase rate of survival in animals lacking 
a necessary amount of clotting components. 

The failure of adenosine and adenosine diphos- 
phate, heparin, and bishydroxycoumarin to influence 
initial blood loss indicates that in the tail vessel 
of the mouse the primary hemostatic consideration 

is that of local vasoconstriction. Adrenochrome 
semicarbazone appears to  augment this constrictor 
effect. 
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Drag Standards- 

Qualitative and Quantitative Tests for 
Chlorphentermine Hydrochloride 

By EDWARD F. SALIM”, J. RITNER WEAVERT, and LESTER CHAFETZt 

Provisional, unofficial monographs are developed by the Drug Standards Labora- 
tory, in  cooperation with the manufacturers of the drug concerned, for publication 
in  the Journal of Pharmaceutical Sciences. The ready availability of this information 
affords discriminating medical and pharmaceutical practitioners with an added basis 
for confidence i n  the quality of new drug products generally, and of those covered 
by the monographs particularly. Such monographs will appear on  drugs rep- 
resenting new chemical entities for which suitable identity tests and assay procedures 
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 reasonable within 

expected analytical and manufacturing variation. 

P-CHLORO-ff,a-DIMETHYLPHENETHYLAMINE HY- 
DROCHLORIDE; CloHl&lN.HC1; mol. wt. 
220.14. The structural formula of chlorphenter- 
mine hydrochloride may be represented as: 

CH3 
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insoluble in ether. The pH of a solution of chlor- 
phentermine hydrochloride in carbon dioxide-free 
water (I in 100) is between 5.0 and 6.0. 
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Fig. I-Ultraviolet absorption spectra of chlorphen- 
termine hydrochloride in water; Beckman model 
D K - 2 A  spectrophotometer. Key:  A, 500 mcg./ml.; 

B,  10 mcg./ml. 

Identity Tests-Dissolve about 50 mg. of chlor- 
phentermine hydrochloride in 3 ml. of water, add 
ammonia T.S. until basic, and filter. Acidify the 
filtrate with diluted nitric acid and add 1 ml. of 
silver nitrate T.S.: a white precipitate forms, which 
is insoluble in diluted nitric acid but soluble in 
ammonia T.S. (presence of chloride). 

A 1 in 2000 solution of chlorphentermine hydro- 
chloride in water exhibits ultraviolet maxima a t  
about 259,268, and 278 mp, and absorbance minima 
a t  about 239, 261, and 275 mp. A 1 to 50 dilution 
of this solution exhibits an absorbance maximum 
at about 220 mp [absorptivity ( a )  about 521. The 
spectrum at each concentration is shown in Fig. 1. 

The infrared spectrum of a chlorphentermine 
hydrochloride dispersion in liquid petrolatum is 
shown in Fig. 2. 

Purity Tests-Dry about 1 Gm. of chlorphenter- 
mine hydrochloride, accurately weighed, at 105' 
for 4 hr.: it loses not more than 1% of its weight. 

Char about 1 Gm. of chlorphentermine hydro- 
chloride, accurately weighed, ignite, cool, and weigh: 
the residue does not exceed 0.1%. 

Determine the heavy metals content of chlor- 
phentermine hydrochloride by the U.S.P. heavy 
metals test, method 11: the heavy metals limit for 
chlorphentermine hydrochloride is 20 p.p.m. 

Assay-Transfer about 400 mg. of chlorphenter- 
mine hydrochloride, accurately weighed, to a tall- 
form 200-ml. beaker, and add 25 ml. of glacial 
acetic acid and 10 ml. of mercuric acetate T.S. 
Warm slightly to effect solution, COO], add 2 drops 
of crystal violet T.S., and titrate with 0.1 N acetous 
perchloric acid to a blue-green end point. Perform 
a blank determination, and make any necessary 
correction. Each milliliter of 0.1 N perchloric 
acid is equivalent to 22.01 mg. of CK,HI~CIN.HCI. 

Fig. 2-Infrared spectrum of chlorphentermine hydro- 
chloride dispersion an liquad petrolatum; Perkin- 
Elmer model 21 spectrophotometer, sodium chloride 

prasm. 

The amount of chlorphentermine hydrochloride 
found is not less than 98.07, and not more than 
102.0%. 

DOSAGE FORMS OF 
HYDROCHLORIDE CHLORPHENTERMINE 

Chlorphentermine Hydrochloride Tablets 
Identity Test-The filtrate from the original 

tablet solution obtained in the Assay  exhibits 
absorbance maxima and minima a t  the same wave- 
lengths as a solution of chlorphentermine hydro- 
chloride standard in 0.01 N hydrochloric acid a t  a 
concentration of about 500 mcg./ml. 

Assay-Weigh and finely powder not less than 10 
chlorphentermine hydrochloride tablets. Weigh 
accurately a portion of the powder, equivalent to 
about 500 mg. of chlorphentermine hydrochloride, 
and transfer to a 1000-ml. volumetric flask. Add 
about 500 ml. of 0.01 N hydrochloric acid and warm 
on a steam bath for about 15 min. with intermittent 
agitation. Cool, dilute to volume with 0.01 N 
hydrochloric acid, and mix. Filter the solution 
through paper discarding the first 50 ml. of filtrate. 
Transfer 20.0 ml. of clear filtrate into a 125-ml. 
separator, add 1 ml. of sodium hydroxide T.S., and 
extract with four 20-ml. portions of ether, collecting 
the ether extracts in a second separator. Extract 
the ether phase with two 40-ml. portions of 0.01 N 
hydrochloric acid, combine the acid extracts in a 100- 
ml. volumetric flask, dilute with the acid to volume, 
and mix. Dilute 10.0 ml. of this solution to 100.0 
ml. with the acid, and mix. Concomitantly de- 
termine the absorbance of this solution and of a 
standard solution of chlorphentermine hydro- 
chloride, in the same medium, at a concentration 
of about 10 mcg./ml., in 1-cm. cells, at the maximum 
a t  about 220 mH, with a suitable spectrophotometer, 
using 0.01 N hydrochloric acid as the blank. Cal- 
culate the quantity, in milligrams, of CloHlaClN 
in the portion of tablets taken by the formula 50 C 
(A,/A,) X 0.834, in which C is the exact concen- 
tration of the standard solution, in mcg./ml., A ,  
is the absorbance of the sample solution, A ,  is the 
absorbance of the chlorphentermine hydrochloride 
standard solution, and 0.834 is the conversion factor 
relating chlorphentermine base to chlorphenter- 
mine hydrochloride. The amount of chlorphenter- 
mine base found is not less than 95.0y0 and not 
more than 105.070 of the labeled amount. 

DISCUSSION 

U.S.P. and N.F. terminology for so!ubility, 



VoE. 56, No. 8, August 1967 1003 

other sympathomimetic amine hydrochlorides. 
However, this information together with the infra- 
red spectrum and melting range for chlorphenter- 
mine hydrochloride does provide a satisfactory 
identification. Mason et nl. (1) have published a 
compreheiisivc report dealitig with the physical 
properties of the drug. 

Quantitative Methods-The nonaqucous titra- 
tion for chlorphentermine hydrochloride with per- 
chloric acid using crystal violet T.S. gave an average 
value of 99.9 + 0.2%70.2 Analysis of comniercial 
chlorphentermine hydrochloride tablets by the 
spectrophotometric method gave an average value 
of 100.5 f 1.5%.2 The suitability of the procedure 
was verified by an average recovery of 100.2 =t 
0.3%02 for a standard chlorphentermine hydro- 
chloride solution carried throunh the evtractive 
steps as included for the tablets. 

REFERENCE 

(1) Mason. M .  F., I‘oei-stei-, E., Patterson, W., and Drirm~ 

2 Maximum deviation from the mean value. 

mon, W., J .  Forensic S c i . ,  11,  243(1966). 

melting range, reagents, etc., has been used wherever 
feasible. 

Chlorphenterminc an ancrrectic 
agent indicated for treatment of  obesity, is dis- 
tinguished by a selective pattern of pharmacologic 
action. This pattern of  activity differs qualitatively 
and quantitatively from the amphetamines, whose 
indiscriminate effects a t  anorectic doses on the 
cardiovascular system and central nervous system 
are well known. Unlike the amphetamines, chlor- 
phentermine hydrochloride exhibits no adverse effect 
on blood pressure, heart rate, or blood sugar. 

The tablet formulation is a sustained action 
product so prepared that the medication is released 
gradually and without interruption over an 8-hr. 
period. The tablets are labeled to contain 65 mg. 
of chlorphentermine base which is equivalent to 78 
mg. of the hydrochloride salt. 

Identity Tests-The chloride test and ultraviolet 
absorption spectrum are not suficient for differen- 
tiation of chlorphentermine hydrochloride from 

1 Marketed as Pre-Sate by Warner-Chilcott Laboratories, 
Division of Warner-Lambert Pharmaceutical Co. ,  Inc., 
Morris Plains, N. J. 

Notes 

Novel Disubstituted Mannich Product as a 
Potential Anti-Infective Agent 

By ROBERT A. MAGARIAN and W. LEWIS NOBLES 

Identification of a,a’-di- (3-(3-azabicyclo[3.2.2]- 
nonyl) -methyl) -p-nitroacetophenone is reported. 

HE ISOLATION of a new disubstituted Mannich T product was mentioned in a previous publica- 
tion (1). The Mannich reaction, involving the 
reactive hydrogen compound acetophenone (I), 
is shown and illustrates the replacement of one of 
the active hydrogen atoms by an aminomethyl 
group which may arise from formaldehyde and the 
amine. 

The Mannich product from a methyl ketone (11) 
contains labile hydrogens, and, in some cases, it is 
possible to proceed a step further yielding a com- 
pound with two basic groups (111) ( 2 ) .  

The amine hydrochloride is usually employed 
to provide the proper acidic environment. Cum- 
mings and Shelton (3) and Hellmann and Opitz (4) 
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have carried out kinetic studies of the Mannich 
reaction and have concluded that the active amino- 
methylating agent is the electrophilic carbonium- 

immonium ion (R2N CH2 - RZN=CHz) which 
arises only under acidic conditions from the amino- 
methylol (N-hydroxymethylamine) derivative Rz- 
NCH20H. The nucleophile is thought to be the 
enolic tautomer of the ketone which condenses with 
the aminomethylating agent. 

When the free amine is used in equimolar amounts 
with the other reactants, a dibasic Mannich product 
may be isolated. The mechanism of the Mannich 
reaction has not been completely elucidated; it is 
considered unlikely that a single mechanism can 
be postulated which will include all known cases 
involving this reaction. In these studies, the 
Mannich condensation involving equimolar amounts 
of p-nitroacetophenone, 37% aqueous formaldehyde, 
and 3-azabicyclo [3.2.2] nonane was first conducted 
by modifying the conditions set forth by Blanton and 
Nobles ( 5 ) ;  that is, the free base rather than the 
hydrochloride salt of the amine was employed. 

Q+ + 




