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Abstract

A simple, accurate and sensitive spectrophotometric method for the determina-
tion ol promethazine hydrochloride is desceribed, this method is based on the oxidative
coupling reaction  of promethazine hydochloride with sulphanifamide in the presence
of ferric chloride and hydrochloric acid to form a green-water-soluble dye. which be-
come more intense and stable at a temperature of 60 CY ard has a maximum absorp-
tion at 600 nm. A graph ol absorbans versus concentration shows that Beer’s law is
obeyed over the concentration range of 23-900 gg of promethazine hydrochlorid in a
final voluae of 25 m! (e 1230 ppam) with @ molar absorpitivity of .74x10°
Litmol ' em™, u Sandall sensitivity of 0.018 ug em™, a relative error of (-2.16--
0.62%) and a relative standard deviation of less than 0.5135% depending on the con-
centration. The optimum  conditions for [ull colour development are described and the
proposcd method was applicd satisfactorily to pharmaccutical preparations containing
promethazine hydrochloride.
Key words:- Promethazine Hydrochloride, Oxidative coupling reaction, Spee-

trophotometry.

Introduction

Promethazine  hydrochlonde s
currently uscd [or its antipsychotic and
ansiolytic cllects, itis a phenothiazine
with antcaimoduline action, not tuxic
for human beings at therapeutic doses

M various methods  have been e-
ported  lor  the determination  of
prmethazine  hydrochloride, these in-
clude  colorimetric . chroma-
lﬂglraphic U9 and ttrimetric methods
{t1-13)

. Spectrophatometric methods
scems (¢ be the most common methods
(20 psed for its determination. The
objective ol the investigation reported

in this paper was to evaluale a spectro-
photometric method for the determina-
tion  of promethazine  hydroclioride
bused on the  oxidative coupling reac-
tion with suiphanilamide, ferric ¢hlo-
ride and hyvdrochloric acid at a tem-
perature of 60", A stuble-soluble-green
dye was tormed which can be meas-
ured at 600 nm. The method was ap-
plicd  suceessfully  to pharmaceutical
preparations  containing  promethazine
hydrochlorde,
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Experimental

Apparatus:

-All speetral and absorbance measure-
ments were carried out on a Shimadzu
UV-visible  -260 digital double-beam
recording spectrophotometer using 1-
cm sitlica cell.

Reagents:
Al chemicals used were ol analviical
reagent prade and  promethazine HCH
standard  nraterial was provided  tfrom
the state company for drug and medieal
apphiances industries (SDH Sammara -
Iraq.
Promethazine 11C1
(500 pg. mi'),

A 0.0500 gm amount of pure prometh-
azine 11CT. was dissolved n distilied
water and the  solution was  made up
to volume of 100 ml in volumetric
flusk  with

stock solution

the  samwe sobvent,

Suiphantlamide reagent (5 x 107°01),

Prepared by dissolving 0.0861 em of

pure sulphanilamide reagent in 10 ml
of cthanol and diluted to 10O mlina
volumectrice flask with distilled water.

Ferric chioride solution (5 x 1072 AN,

Prepared by dissolving 0.8110 gm of

anhydrous [erric chloside FeClm dis-
tilled water and made up o 100 ml
volumetric Task with the same solvenl.

Hydrochloric acid solution {117),
Prepared by simple ditution of the con-
centraled acid,

Procedure
In toasercsof 25 ml calibrated

Mask. (ransler increasing volumes of

stock solution (500 ue il of pro-

methazine O 10 cover the range of

the calibration graph (23-900 g ina
final volume of 25 mi.
(3x107 M) of sulphanilamide sofution
followed by 2 md of (5107 M) of fer-
Crie chioride and 0.5 mlbof TM Indro-

Add 2 ml of

I
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chloric acid. shake well and then dilute
the solution to the mark with distilled
water. Allow the reaction mixture to
stand for 20 mins in a water bath at a
temperature of 60C°, leave the solution
to stand and become more stable at
room lemperature for another 10 mins
and measure the absorbance at 600 nm
against a reagent blank prepared in the
same way bhut confaining no prometh-
azine HCL The colour  of the dye
formed was stable for more than 90
mins. For the oplimization of condi-
tions and in  all subsequent cxperi-
ments, a solution of 500 ug. mi™ of the
drag in a f{inal volume of 25 ml was
used .

Procedure for pharmaceutical

preparations

Histazine tanlets:- provided from the
united pharmaccutical Mfp Co. Ld./
Amman/  Jordan. Fach tablets containg
25 mg of promethavine TICL

Weigh and hnally powdered 10 tablet,
extract accurately weighed portion of
the powder equivalent to about 50 mg
of promethasine HCI in amount of dis-
tiled water. Shake well and filter the
solution  into a volumetric flask and
dilute to 100 ml with the same solvent.
I mi of the last solution was used for
the colour Tormation  with sulphanila-
mide, lerric chlortde and hydrochloric
acid as deseribed  under calibration
procedure.

Ilistazine syrup:- provided from the
same  company of the histazine tablets.
Fach 5§ ml of the syrup contains 5 mg
of promethazine HCLL

Transter 50 mi ol the syrup into a 100
ml volumctiic flask and dilute it to the
mark with distilled water, 1 ml of the
last solution was used for the colour
formation w th sulphanilamide, [lerric
chloride and hydrochioric acid using
standard addition method™".
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Results and Discussion
Absorption spectra:

When  sulphanilanide  was  oxidized
with  ferrie chloride and mixed well
with aqueous solation of promethaczine

HCI, a green colour forms whicl be-
cotme more intense and stuble when the
reaction mixture was wurmed upina
waler buth for 20 mins al 60 CV. This
green dye has o maximum absorption
al 600 nm, and a less mtense peak at
468 nm. The reagent blank shows no
absorption over the  range of 400-600
nm. Figure (1) shows the spectra ol e
green dye lormed and ol the reagent
blank. the maximum absorption at 600
mnowas used inall subsequent experi-

ments.
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Figure (2)i- The effect of fompcratart s abrpions ol i dye

utler procedure xnd measured wpatnst woreagest blaok, I ke reagent blaok meaxorel

wpendngt distilled water.

Study of the optimum reaction
conditions

The elfeets ol various parame-
ters on the absorption itensity of the
dye formed were studied and the reac-
tion conditions were oplindized.
I- Effect of temperature on the sta-
bility and absorbance of the dye.
Prefiminary  investigations showed it
heating  of - the reaction mixtare will
increased  the intensity of the colowr of
the formed dyc. Theretore, the elfeet of
different femperatures (35, 30, 60, 70
€Y showed an inereasing in absorption
with lemperature  at a fixed tme of 10
mins, up to 60 C" which gives the op-
timum temperature followed by a de-
crease  in absorption at 70 C" as shown
in lgure 2.

2- Effeet of time on the stability and
absorbance of the dye.

The colour mtensity reached 2 maxi-
mum alter the drug had been reacted
with  sulphanilamide,  ferric chlortde
and  hydrocldoric acid and the reaction
mixture was warmed up ina water bath
for 20 mins at 60 C7 then feave the so-
lution Lo stand and become more stable
al room  temperature for another 10
mins. this dy 2 will remain stable for 90
mins at room temperature as shown in
fipure 3.
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3- Effcet of reagent concentrafion
When  various  concentrations ol
sulphanilanude  solution were added (o
a fixed amount of the drug solution, 2
mi of 5 x 107 M solution was found
cnough 1o duvelop the colour to its full
mtensity  and give a minimum blank
vilue and was considered Lo be opti-
mum for the concentration range of 25-
900 gl ol promethazine HCL

4-Effect of o xidant concentration

Various oxidizing agent were studied
(sodium periodate, potassium ferricya-
nide certum sulphate, ammonium per-
sulphate, potassium  dichromate  and
feeric chloride anhydrous) in the pres-
ence of a hixed amount of drug. cou-
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pling agent and acid. Anhydrous ferric
chloride was lfound to be the best oxi-
dizing agent because it gave a higher
intensity of the dye formed and a
minimum blank valiue.

The dye  formation reached maximum
with about 2 mlof5x 1074 of ferric
chloride sotution and remained at this
maximum when 1-4 ml was add. there-
fore. 2 ml volume of the oxidizing
agent solution was used in the proce-
dure since it
minimum - blank

vave high sensitivity.,

value and ensure a
gquantitative  determination at the upper
it of the calibration graph.

5- Effect of acud

[ practice, the sddition ol acid to the
reaction mixture will increased the in-
tensity ol the colour of the dye. there-
fore. various acids (nitvic acid. acetic
acid and hydrochloric acid) were added
to the mixtare of promethazine TICL
sulphanilamide  and  Terrie chloride.
flydrochloric acid was found to be the
most suitable  acid for this reaction.
The efleet of acid concentration (0.01-
5 M) on the colour development of the
dye was also studied and 0.5 ml ol 1M
ol hydrochloric acid was  found opti-
mun.

6-Fffcet of the order of the addition

To obtain optimum results the order of

the addition of the reagents should he
followed as given under the proceduare.
otherwise a loss bt colour intensity and
stabilily were observed.

Calibration Graph

Fmploying the  conditions de-
seribed under  procedure, a linear cali-
bration graph ( Figure 4} for prometh-
azinc HCT was obtained, which shows
that Beer's law  was obeyed over the
concentration 25-900
,.'."s:._?..”?m."! or {1-26 p.pm) with acor-

range. of
relation cocllicient of 0.9987 and an
intereept of (L0573, The conditional
motar  absorptivity ol the green dye
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formed with reference to promethazine
IICl was found to be 1.74 x 10" L.mol”
*em” and 1 Sandell sensitivity of
0.018 gg.em™.
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Figure (1) :-Calibration graph for Proethazine
Hel

Accuracy und precision

To determine  the accuracy and
precision of the method. Promethazine
11Cl was dctermined at three different
concentrations. The results shown in
Table (1), indicate that a satisfactory
precision and accuracy could be ob-
tained with (I'e proposed method.

Table (1) :- Accurary and peechlon of the propored method

Concentralion of prawnctharing il | | Feror % Hesoverys % | Relatlne tiangard
devlatlon % {ILS.D) |
]
Tal 3% (i)
-0 62 9218 0.300
-2.16 97.84 0.515 !

v . for flve determination .

Structure of the Dye

The stoizheiometry of the reaction
hetween  promethazine HCL and sul-
phanilamide was investigated using the
molar  ratio method, The results ob-
tained (Figure 5) shows that a (1:1)
drug to reagent complex was formed
between  promethazine HCT and sul-
phanitamide reagent at 600 nm, there-
fore the formation of the dye probably
accurs as lollows 21223,

Hy
THa-CH-N{CHy),

N
C[[ D MO+ M,N—Q—so,nn, %I_,__
s

&
CH—CH-N(CHIL,

N
i "
CLICH A o

Creen-Dye
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The dye formed was soluble in water, ‘
1 y=00611x+122

the apparent stability constant was cal- 1 Gt hidos 1
culated by comparing  the absorbance 1 ]
ol a sofution containing stoichiometric ‘ ?]
amount ol sulphanilamide  and pro- : / ;
‘methazine HCL with that ol a sotution w0_a 2 0 { w0 2 ®
conlaining five-fold excess ol sulpha- 5
nilamide reagent. The average condi- : Abs.
tional stability constants ot the dyein e el
water under the desceribued (_;xpcrinmi}hal 58 B oSl e e et i s
condition was  (3.25x 107 Lit.mol™) Brop
T
1.2
" o ‘ The Comparaison of the method
< oo Table (4) shows a comparison
o between  the  developed method and
E wET Y L ERE— some  of spectrophotometrie methods
S R AR USSR DA using oxidat ve coupling reaction for
Tt EEMATI e A i i o the  determir ation of promethazine hy-
drochloride wWith various  organic rea-
Analytical applications pents and oxidizing agents. Some of
Two types ol drugs containing these methods needed organie solvents
promethazine  HC (ablets & syrup) for the extraction of the dye (18,20), or
have been analyzed and they gave the have a low hincarity runge that obeyed
recoveries given in table 2. Beer's low (5,18.20). The proposed

method have a wide lincarity range (1-
36 ppm) also it didn't need organic sol-

Table (2):- Application of the propoied methed fur the devermimation of proscthasiae HCIn
pharmacraiical preparaticar .

Comcemtration ol ]
. s . .
Drgsesps | gt Uug el { SO B | ey % veals and 1t has  a good aceuracy and
Histazine tblots 20 09 | 013 1 % |
T % ST T e precision.

*dur five doitrminatbeas

Table 4:- A rempariton drweora the proposcd accibad and wemc of the iprcirophelometric
mathads.

o TNe [ Cespling | Osiduing | & | Vinesaty T moler | Revovery [ et
The proposed method was compared ,,,,,_.‘ L T P PR
successtutly with the  British pharma- N R p— MLyl o NN
opocia (13P) standard method™ for | | aa | ke 3] 4 | Vi |
copoct (B.l‘) standard methoc oI - | g, L —
both pure hlb:lf.l;éli'lc and histazine 1i-1b- IR e e T T B
lets but the histazine syrup gave a high A | Sulphacilamide} | PeGly w00 i ] Taeau’ o wesT e
receovery  vatue in comparison with
British Pharnmacopocia method (lable .

Conclusions

3). Therelore, the standard addition
method was applied (o determine the
histazene m histazine syrup and a good

A simple, accurate and sensitive
spectrophotometric method has been
proposced for the determination of trace
amounts ol promethazine HCL in aque-
- ous solution  based on its oxidative

recovery was obtained ({1eure 6).
o

Tavie{}) - Comparaiion of the propored methad witk staedant mcthed

R . { .11, & S . 5 i i i .
Dregeamp Ty | i gt | stamdard meske- coupling  reaction with sulphanilamide
Fuic histaring HC| 28 0% - 99 0-101.0% =, = .
e B : 950103 80 reagent and  lernie chloride and hydro-
5
[ Viratnsine syrup 113 3% 1305 $0-1100% ; . iy s
S e nCd chloric acid —at 60CY. The proposed

method dose not need solvent extrac-
tion step and have a good sccuracy and
precision.  1ae method  was applied

El14
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