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Spectrophotometric Determination of Phenothiazine Derivatives by using

Picric acid as Electron Acceptor

Chi Wan Ock and Tae Yong Shin
Coliege of Pharmacy, Won Kwang University, Shinyong-Dong, Iri, Korea

Abstract—A rapid and sensitive spectrophotometric method has been developed for quantitation

of some phenothiazine derivatives (PTZDS).

The method depends on the formation of insoluble
yellow complexes between PTZDS and picric acid (PCA) in aqueous layer.

These complexes are

quantitatively extracted from aqueous phase into chloroform. The binding ratio of PTZDS-PCA
complexes were presumed as PTZDS-1 to PCA-1 by means of mole ratio and continuous variation
methods. The complexes are stable for more than 24hours in chloroform layer at room temper-
ature. Most of compounds associated with pharmaceutical preparation of PTZDS do not interfere
with this method. However, chlorpheniramine and diphenhydramine interfere with the method.
The binding state of PTZDS-PCA complexes were presumed by IR and *H-NMR spectra as

intermolecular hydrogen bonding.
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Fig. 1—Absorption spectra of PTZDS-PCA complexes
in chloform.
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Table I-Extractability test for solvents.

PTZDS CPZ LMZ oOMZ

solvents smax Ab As A imax Ab As A /max Ab As A
Chloroform 344 0.002 0.691 0.689 344 0.002 0.639 0.637 336 0.002 0.747 0.745
1. 2-dichloroethane 346 0.021 0.730 0.709 352 0.021 0.663 0.642 336 0.021 0.948 0.927
Dichloromethane 350 0.017 0.691 0.674 356 0.017 0.576 0.559 336 0.017 0.847 0.830
Benzene 340 0.016 0.475 0.460 336 0.015 0.589 0.574 340 0.015 0.566 0.551
Toluene 338 0.012 0.569 0.557 340 0.012 0.393 0.381 336 0.012 0.388 0.376

PTZDS PMZ TMZ TRZ

solvents Jmax Ab As A Jmax Ab As A Jmax Ab As A
Chloroform 344 0.002 0.583 0.581 344 0.002 0.555 0.553 344 0.002 0.812 0.810
1. 2-dichloroethane 348 0.021 0.927 0.906 352 0.021 0.629 0.608 350 0.021 0.826 0.805
Dichlolomethane 350 0.017 0.707 0.690 354 0.017 0.538 0.521 352 0.017 0.797 0.780
Benzene 340 0.015 0.574 0.559 340 0.015 0.440 0.425 340 0.015 0.681 0.666
Toluene 338 0.012 0.532 0.520 342 0.012 0.414 0.402 340 0.012 0.839 0.727
Ab: absorbance of reagent blank. As: absorbance of extracts.

The absorbances of extracts were determined at their ’max using a corresponding pure

reference.
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Fig. 2—Calibration curves of CPZ, LMZ and OMZ-
PCA complexes in chloroform.
—~+— :CPZ—PCA comp.IAe'x at 344nm.
—@®— : LMZ—PCA complex at 344nm.
—fy——  OMZ—PCA complex at 336nm.
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Fig. 3—Calibration curves of PMZ, TMZ and TRZ-
PCA complexes in chloroform.
—f— | PMZ—PCA complex at 344nm.
—a&— : TMZ--PCA complex at 344nm.
——~— ! TRZ—PCA complex at 344nm.
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Table II-Spectrophotometric results of PTZDS.

Calibration range

apparent molar absorptivity

compound (ug/ml) slope intercept *R (x10°1-mol~L cm")
CPZ 7.10~ 49.70 0. 0679 —0.0397 0.998 6. 85
LMZ 7.29~ 58, 38 0. 0536 0.0120 0. 995 6.34
OMZ 7.34~ 51.37 0. 0609 0.0132 1. 000 7.45
PMZ 6.47~ 51.33 0. 0620 0.0145 0.998 5.81
TZM 14, 97~104. 97 0. 0645 0.0172 0. 998 5.563
TRZ 8. 41~ 58.87 0. 0812 0.1113 0. 992 8.12
*R: Correlation. organic solvent: CHCl;
Table III-Interference of coexisting drugs as a com- A S HE

pound of prescriptions in forming com-
plexes between PTZDS and PCA.

existing

added drug ratio rec(oo/zgry
C P Z Caffeine anhydride 1: 4 107
Glucose 1:60 98
Lactose 1:60 97
Soluble starch 1:60 105
Magnesium stearate 101 103
LMZ Glucose 1:60 103
Lactose 1:60 103
Soluble starch 1:60 105
Magnesium stearate 1:1 108
OMZ Guaifenesin 1:20 93
Sodium benzoate 1:20 140
Acetaminophene 1:20 96
Glucose 1:60 97
Lactose 1:60 95
Soluble starch 1:60 108
Magnesium stearate 1:1 105
PMZ Caffeine anhydride 1: 1.5 98
Sugar 1: 0.5 107
Ethyl alcohol 1: 0.02 97
Methylhydroxybenzoate 1: 2 99
Sodium saccharine 1: 0.5 104
Benzoic acid 1: 2 106
Citric acid 1: 0.1 95
Glucose 1:60 98
Lactose 1:60 97
Soluble starch 1:60 108
Magnesium stearate 1:1 103
S-Carboxymethylcysteine 1 : 40 89
TMZ Glucose 1:60 106
Lactose 1:60 101
Soluble starch 1:60 96
Magnesium stearate 1:1 99
TR Z Glucose 1:60 107
Lactose 1:60 97
Soluble starch 1:60 101
Magnesium stearate 1: 1 102
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Fig. 4—Continuous variation method of CPZ, OMZ
and TMZ—PCA complexes in chloroform.

——o—— ! CPZ—PCA complex at 344nm.
—A— : OMZ—PCA complex at 336nm.
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Fig. 5—~Continuous variation method of LMZ, PMZ
and TRZ—PCA complexes in chioroform.
—&— | LMZ—PCA complex at 344nm.

——f3— | PMZ—PCA comglex at 344nm.
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Fig. 6—Mole ratio method of CPZ, OMZ and TMZ-
PCA complexes in chloroform.

—e— ! CPZ—PCA complex at 344nm.
—#— : OMZ—PCA complex at 336nm.
—&— - TMZ—PCA complex at 344nm.

Fig. 7—Mole ratio method of LMZ, PMZ and TRZ-
PCA complexes in chloroform.

—&— | LMZ—PCA complex at 344nm.
~—&— : PMZ—PCA complex at 344nm.
—&—  TRZ—PCA complex at 344nm.
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Table IV-Melting points of complex molecules
consisting of PTZDS and PCA. (°C)

CPZ—-PCA 176. 4 PMZ—PCA 154
LMZ—PCA 182.8 TMZ—PCA 134.1
OMZ—PCA 202.9 TMZ—-PCA 100.8
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(1) CPZ—PCA complex.

(2) LMZ—PCA complex.

(3) OMZ—PCA complex. (4) PMZ—PCA complex.
(5) TMZ—PCA complex. (6) TRZ—PCA complex.
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