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ABSTRACT 
1 A H-nuclear magnetic resonance spectroscopic method w a s  

developed f o r  the assay of haloperidol  i n  collllPercial t a b l e t s .  

Dimethyl~ulfox1de-d~ and 1,k-dlnitrobenzene were used a6 the  

solvent and the  internal standard, respect ively.  Recovery 

values of haloperidol (mean 2 SD) from synthe t ic  formulations 

were 99.8 2 0.8s (CV = O.86$, n = 10) by the proposed method, 

and 99.6 f. 0.80$ (CV - O.SOf4, A = 3)  by the  titrimetric method 

of USP XXI. Assay results f o r  commercial 10 and 20 mg t a b l e t s  

agreed cloeely with those obtained by t h e  compendia1 spectro- 

photonetrlc method. 

+present adhressr St. John's University, College of Pharmacy 
and Allied Health Professions, Jamaica, New York 11439. 
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108 TURCZAN AND LAU-CAM 

INTRODUCTION 

Haloperidol is a potent antipsychotic, with pharmaco- 

log ica l  e f fec ts  S h l l a r  t o  the  phsnothiaelnes, and an effective 

a n t i e m t i c  (1). 

nated as 4-[4-( p-chlorophenyl) -b-hydroxypipridino] -4-4 * -f luoro- 

butyrophenone. 

pharmaceutical samples by UV absorption spectrophotometry (2-4) , 
colorimetry (5-10) , acidimetric t i t r a t i o n  in nonaqueous medium 

(2), f luoromtry (11) , polarography (12), cyc l ic  voltamnetry (13) , 
and HPLC (14-16)* Compendia1 assay methods f o r  the  drug substance 

and its dosage forms a re  based on a nonaqueous t i t r a t i o n  (17) and 

uv spectrophotometry (17) , respectively.  

Chemically it is a butyrophenone conpound deeig- 

Haloperidol has been quant i ta t ively determined in 

1 This report describes the  application of Hauclear  mgnef ic  
1 resonance ( H-NMR) spectro6copy t o  the assay of haloperidol i n  

tab le t s .  

poss ib i l i ty  of ident i fying the  analyte in the  teat saaple with a 

minimum of reagents and procedural steps,  while providing the  

required spec i f i c i ty  and r e l i a b i l i t y .  

In contrast  t o  other techniques, 'H-NMR o f f e r s  the 

EXPERIMENTAL 

BEparatus - A l l  spectra were recorded using a V a r i a n  EM-390 

NMR spectrometer operating at 90 Wz, with an ambient probe tern- 

perature of 3OoC, a ssweep time of 5 mine and a sweep width of 10 

PW (varian Instrument croup, Sunnyvale, CA). 

Materials and Reagents - Haloprldol tablets of two strengths 

were obtained from commercial murces. The sample of haloperidol 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



DETERMINATION OF HALOPERIDOL IN TABLETS 109 

was a USP Reference Standard (United States Pharmaoopeial Conven- 

t ion,  Inc., Rockville, w)). The internal standard wad 1,44i- 

nitrobenzene (DNB), m.p. 173.5OC, purified by sublimation (Cau- 

tionr DNB is a highly toxic  substance and extreme care muat be 

exercised in Its hendllng) (Aldrich chemical Co., Hilwaukee, U I ) .  

The reference standard NU tetramethylailane (TMS), 99.9+ $, NHR 

grade (AldrICh ChSlPiCal CO.), Dimethylsulfoxide-dg (DMSOdb), 

99.5 atom $ D, was Usbd as the NM1 solvent (Merck Sharp & D o b  

cpnada Ltd., Montreal, Canada). 

Procsdw - Weigh and finely powder not less than 20 tablets. 

Transfer an accurately weighed portion of powder, equivalent t o  

about 40-50 mg of  halopridol ,  t o  a 15 m l  graduated glass-stop- 

prod centrifuge tube. Add about 30-40 ~pg of DNB, accurately 

weighed, and fi l l  ths tube with DMso+j t o  the 2 ad mark. 

solution with the aid of a vortex mixer, keeping the solution from 

cow in contad with the stopper, and centrifuge. Transfer 

about 0.5 ml of the supernatant t o  an analytical NMR sample tube 

that contains 1 or 2 drops of THS. Record the spectrum using a 

spin rate that will pproduce no interfering spinning side band8 in 

the apectral regions 7.1-7.7 ppm and 8.2-8.9 ppa. 

singbt at 8.5 p p ,  and the mult iplet  centered at  7.4 p p ~ ,  at 

least f iw time8 each. Obtain t he  average integral valws and 

calculate the quantity of haloperidol, in ~g per t ab l e t ,  from the 

following equakionc (+,/A& x (EN&w~) x c x (T/Y), where s = 

the average integral value of the resonance signal of haloperidol 

Ef'fect 

Integrate the 
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110 TURCZAN AND LAU-CAM 

centered at 7.4 ppm; AS 

sonanas signal of DNB at  8.5 ppra; 

haloperidol divided by the number of absorbing protons, i .8.  

375.07/6 - 62.645; 

number of absorbing protons, Le., 168.11/4 = 42.0275; 

weight of DNB taken f o r  the  ana lys i s ,  mg; T - t h e  average tablet 

weight, mg; and W - t h e  weight of sample taken f o r  the ana lys i s ,  

w. 

the average integral value of th re- 

EUu - t h e  formula weight of 

XUS - the  formula weight of DNB divided by t h e  

C - t h e  

RESULTS AND DISCUSSION 

D M S O d 6  was chosen as the  NMR t30lWnt because it e a s i l y  and 

quant i ta t ive ly  dissolved t h e  haloperidol  present i n  conunercial 

t a b l e t s  without removing any In t e r f e r ing  materials. 

l imi ta t ion  t o  the  use of t h i s  solvent might be an impurity which 

produces a mult iplet  centered a t  about 2.6 ppm that p a r t i a l l y  

overlaps with t h e  resonance s igna l s  of haloperidol i n  the  2.2-2.8 

ppm spectral region. Fortunately,  the analyte  a l s o  exhibi ted a 

well resolved s igna l  f u r t h e r  downfield, which was found t o  be sat- 

i s f ac to ry  f o r  quant i ta t ive  work. DNB, t he  i n t e r n a l  standard, was 

completely soluble in D M 3 0 4 6  and its four  phenyl protons pro- 

duced a st rong resonance s igna l  at the  convenient downfield psi- 

t i o n  of 8.5 ppm. 

A possible 

1 Figure 1 is the 90 MHe H-NMR spectrum of a rnhture of halo- 

per idol  and its i n t e r n a l  standard. The chemical assignments and 

m u l t i p l i c i t i e s  of t he  resonance signals of haloperidol are given 
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Table 1 - 'H-NNR Spectral Assignments for Haloperidol 

a, b, c 1.4 - 2.2 multiplst 
d D  2.2 9 2.8 multiplet 

g 3.02 t r ip le t  
h 4.83 singlet 

i 8  i', j, 3 '  7 .35 singlet 
km k' 7.31 multiplet 

1, 1' 8.11 multiplet 

%or location of protons see ~igm 1. DHSO+, 
contained an impurity absorbing at 2.6 ppm. 
Moieture absorbed at 3.35 ppm. 

1 Table 2 - Analyeis of Synthetic Mixtures by H-NMR SpeCtrOSCOpy 
and U S P  XXI Titrimetric Mothod 

~- 

1 lU.9 34.0 
2 39.8 50.0 
3 41.1 48.2 
4 36.0 40.9 
5 20.9 20.2 
6 55.6 60.1 
7 60.1 59.9 
8 20.2 13.1 
9 54.7 20.0 
10 41.7 40.0 

Hean 
Bsnge 
SD 
cv, P 
U S P  XXI titrimetric method: 
~ e a n  (n - 3) 
SD 
c v 8  % 

34.2 
50.2 
47.6 
40.6 
20.0 
59.7 
60.4 
12.9 
20.2 
39.6 

100.6 
100.4 
99.0 
99.3 
99.1 
99.3 
100.8 
99.1 
101.1 
9d.9 
99.8 

98.9 - 101.1 
0.86 
0.86 

99.6 
0mt10 
0.80 
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113 DETERMINATION OF HALOPERIDOL IN TABLETS 

1 Table 3 - Anslyais of Haloperidol Tablets by H-NMR 
Spectroscopy and U S  XXI Spectrophotomtric Method 

Amount declared, Amount found, Amount found, 
NO -/tablet IPg/table t % of declared 

1 20 
2 20 
3 20 
4 20 
5 20 
6 20 
7 20 

mall 
SD 
USP XXI mthodi 

SD 
wan (n = 3) 

9 
10 
11 

Mean 
SD 
USP XXI mthod, 
man (n = 3)  
SD 

10 
10 
10 
10 

19.90 99 50 
19etlO 99 00 
19 80 99.00 
19.90 99.50 
19 70 98.50 
20.22 101.00 
19.80 99 00 

99.35 
0.84 

99 
0m26 

99.56 
OebI 

in Table 1, and are in agreement with  the data reported by Jani -  

c k i  and KO (18). The resonance signal of relevance t o  the assay 

corresponds t o  the multiplet centered at about 7 .4  ppm,which 

ar leea  from the overlapping of ths singlet f o r  the k ,  k', 1, and 

1' protons with tb multiplet due t o  the P and m' protons. 
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114 TURCZAN AND LAU-CAM 

The accuracy and precision of the proposed method was as- 

sessed on the basis of the Bnalysis of a set of synthetic mix- 

tures containing known quant i t ies  of haloperidol and DNB. The 

man recovery value (99.826, n = 10) compared very well with that 

obtained by the  t i t r imtr ic  aPethod of USP XXI (99.@, n - 3). 

The coeff ic ient  of variat ion (CV) for the proposed method was 

less than l$. varying the proportion of i n t e rna l  standard t o  

analyte over the  ran@ shorn in Table 2 had no significant effect 

on the accuracy and precision of the proposed nethod. 

of commercial 10 and 20 nrg tablets of haloperidol yielded the 

results presented in Table 3. The mean assay values for these 

tablete showed good agreement with those obtained by the spec- 

trophotomertric assay method of U S P  X X I .  

The assay 
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