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ABSTRACT

The method for quantitative estimation of 4,5-dimethoxy-N-phenylanthronilic acids was defined by the hwo-phase
iitration. Principle of the method comsists in direci titration by alkall sobwtion of fwo-phase system which Is
componnded of organic phase that encloses substances being analyzed. and of water phase that encloses indicaior.
The endpoini size of titration is defined according to decolorization of the water layer. The method is characterized
by a high accuracy, simplicity, expressiveness. Relative ervor in the method does not exceed 0.5 %,
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INTRODUCTION

At the present time interest of scientific society to derivates of anthraniliy acids as to prospective class of
biolgically active substances which have various activities as that ollow: analgetic, anti-inflammatory, fungistatic,
diuretic, ynti-diuretic, sedative. Derivates of N-phenylanthranilic acid are widely applied as parent compounds for
new substances synthesis, in particular, on the base of them the Pllowing effective medicines have been created
(mefenamic, totfenamic acids, antral, diftorant and others) [1-7].

Compounds of this class ofderivatives according to the data in the European and British pharmacopeia [9. 10] arve
defined by the method of potertiometric titration in non-aqueous and mixéd solvents. This method needs
corsiderable loss of time and analyzed substance (200mg), and has low sensitiveness. That is why development of
methods for quantitative estimation of 4,5-dimethoxy-N-phenylanthranilic acids is absolutely of a great practical

interest,

The aim of research is developing of express method for quantitative estimation of 4,5-dimethoxy-N-
phenylanthranilic acids by the method of two-phase titration in a system octanol — water.

EXPERIMENTAL SECTION

As objects of the research the 4,5-dimethoxy-N-phenylanthranilic acids were chosen (1-9). which stmructure are
proved by the data of elmental, yR-, UV-, Py R — spectroscopy analysis and counter synthesis. For the first time
synthesized compounds (1-9) show anti-inflammatory, analgetic. diuretic. antibacterial and fungistatic activity.

Equipnent and reagents for quantitative estimation of mefepamic. toleramic and J.3-dimethoxy-N-
phenylanthranilic acids by the ethod of two-phase titration: microburette of class v (capacity - Sml) glass-
stoppered measuring flask (capacity ~ 100mi); n-octanol; 0.1% alcohol solution of thymolphthalein: sodium
hydroxide (0.1y solutien). Allreagents and solutions were prepared according to demands of SPhU [8].
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Potentiometric titration was conducted in mixed salvent «dioxane - waters (60 volume % dioxare} in ionomer yv-160
with application of indicating glass electrode (y SP 43-07) and silver chloride (v VL - |y 4) reference electrode.

Method of quantitative estimation of 4,5-dimethoxy-2-(phenvlamino) benzoic acid (1) by two-phase titration
The exact batch of 4,5-dimethoxy-2-{phenylamino)benzoic acid (0.1-0.132) i being pur into glass-stoppered
measuring flask with capacity 100ml, then 20ml ofoctancl is being added and the batch is dissolving. Then 40ml of
the distilled water and 8-10 drops of 0.1% aleoholic solution of phenolphthalein are being added. The titration is
conducted by 0,1y solution of NaOH with an intensive agitaticn until the bright pink discoloration of the water
layer. The compounds of 2-9, meféenamic and tolfénamic acids are being analyzed similarly (table 2).

Method of quantitative estimation of 4,5-dimethoxy-2-(phenylamine) benzoic acid (i) by potentiometric
titration

The exact batch of 4,5-dimethoxy-2-(phenylamine)benzoic acid (0.1-0.15g) is being dissolving in 20ml of mixed
solution of dioxane-water (60 volume % doixane} and is being ttitrated according to the potentiomerric method by
free-carbonated 0,1y° sohtion of sodium hydroxide in the jonomer [-160 with application of indicating glass
electrode (y SP 43-07) and silver chloride reference (y VL - 1y 4) electrode. The endpoints are defined by the first
derivative dependence y (mV) — £(V NaOH). The compounds of 2-9, meferamic and toHeramic acids are being
analyzed similarly (table 2).

The quantitative caleulation of the content of 4,5-dimethoxy-2-(phenylamino)benzoic (1-9), meRnamic and
tolfenamic acids, %, is being performed by the formula:

VxKxTx100

My

o=

where V — volume of 0,1y solution of the sodium hydroxide, used for titration, ml; K - correction coefficient to
molarity ofthe 0,1y sodium hydroxide solution; T - titre of'the 0,1y sodium hydroxide solution according to the

experimental compound, g X mi ™' ; mg — mass of the experimental compound baich, g

RESULTS AND DISCUSSION

We have devebped the express method for quantitative estimation of 4,5-dimethoxy-N-pheny lanthranilic acids. The
method of two-phase titration with the presence of indicator that is not being extracted by organic sobvents was taking as a
basts. Principle of the method consists in direct titration by a standard water solution of sodium hydroxide of two-
phase system which is compounded of the organic phase that encloses salvation of the experimental cormpound, and
the water phase that encloses indicator. There is the extraction disbalance within the titration by sodium hydroxide solution
ard the sodium salt of'4,5-dimethoxy-N-phenylanthranilic acid rises o water phase. The endpoint size of tiration is
defined according to decolorization ofthe water layer.

Table: Data of quantitative calculation of 4,5-dimethoxy-2-(pheny lamino}be nznic acids by the method of two-phase titration with
different acid-base indicators

Indicator Compound bateh, g | Defined, % | Metrological characteristics
0.5009 99,54 v =99.63% i
07152 99.74 S$=0377 f
(.04% akoholie solution of r-cresol pup ke 0.8051 10013 Sx=0.1683 |
1,195t 99,51 yX =047 |
1.5253 99.82 v=047%
0.10%4 1008 v o= 599.90% i
0.2020 99.55 S =0.300 1 |
{1 1% akoholic sohton of phenolphihalein 0.6088 100,30 Sx=0.133 |
09114 96 82 v X =037 i

1.5017 100.18 v=10.37%

0.1237 |06 28 y =100, 1%

01410 99.76 S=0.2%0
0.1% alcobotic sokttion of thvmolphthalein (.3012 100,41 Sx=0130 :
) 0.9014 100 26 yX =067 f
L4012 9984 . y=0.67%

The optimal conditions for two-phase titration of norrdescribed in lierature 4.5-dimethoxy-N-phenylanthranilic acids
were determined. N-octanol is being used as an organic solvent which solves well the experiverttal corpounds (1-9). The
choice of N-octano] as a solvent is caused both by a good solvabifity, and a usage ofthe octanokwater mixtiee as a madel ore
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for evaluation of Tipophilic activity ofbiclogically active substances. The experimentally founded correlation of volume inthe
water and organic phases equal 2:1. As indicators 0.1% akoholic solution of phenolphthakein. 0.04% akeoholic solution of m+
cresol purple and 0.1% akoholic solution of thymolphtialein can be used. According to data in the table ) & ks evidert that
the akoholic sohzion of phenohthakin & the most acceptabl indicator because the y 0.1g batch of the experirmental
substances is enough while this solution & being used (table 1).

Jiable 2: Data of quantitative caleulation of substituted 4,5-dime thoxy-2-(phe nyfamino)benzoic acids by the method of two-phase and
potentiome tric titration

H3CO. COOH
I j: e ;
_}.,.R
H.CO N/Q
3 H

Conpound Two-phase titration Potentiometric litration
R Batch, g | Defined, % | Meuclogical characteristics | Bateh, g | Defined, % | Metrological characteristics
i 2 3 4 5 6 7
0.1028 99.79 X =100,04% 0.1159 10000 X =100.0t%
0.1039 100.26 S =095 0.1172 100.68 S =0106
H 0.1104 | 10001 Sx =008 01138 | 100.00 Sy = 0047
0.1088 99.93 - 0.1212 100.11 -
Ax =024 Ax =013
0.1092 100.21 = : 0.1239 99.86 —
£ =0724% £ =0.13%
0.1087 99.71 X =100.10% 0.1094 99.99 X =10001%
1 oo 100,60 S =0503 0.4145 100.05 S =00612
>.CH; 0.1095 100.24 Sx =0225 0.1169 1006t Sy =002
0.1085 99.51 - 0.1209 99 94 -
AXx =062 Ax =008
0.1120 100.44 - 0.1214 99.98 -
£ =062% £ =008%
0.1085 100.31 : X =99,93% 0.1153 9939 X =9968%
0.1074 100 44 S =063 01077 99.40 S =0.4m
4-CH, 01057 100.34 Sx =0284 0.1105 100 30 Sx =018
0.1052 99.51 - 0.1201 .51 =
> N Ax =067 Ax =009
0.1045 99.04 - 0.1108 9929 -
£ =067% £ =0,09%
0.1093 99.99 X =99.74% 0.1132 03 87 X =9522%
Q1102 100.08 S =028 01124 9924 S =03070
3 4(CHs: 01192 59 78 Sy =0.125 0.1120 98.96 Sx =0.1373
0.1220 99.45 - 0.1025 99.41 -
> Ax =033 Ax =058
01399 99,46 - 0.9991 99,61 Z
E =0.35% £ =038%
0.1032 99.77 X =100.10% 0.1104 100 05 X o= 100.0%
0.1018 100.02 S =038 0.1029 10007 S =0108
4-OCH. 0.1012 100.47 Sy =0.165 0.1051 100.63 Sy =0.047
0.1039 99 86 - 01037 100,09 -
0 ’ Ax =046 X Ax =013
0.1042 100.39 Z 0.1049 99 31 -
£ =046% £ =0.13%
I 2 3 4 3 6 7
01016 100.33 X =100.01% 0.1092 99,56 X =09.81%
0.1024 100.44 S =078 01003 9969 S =087
4.0C:H, 0.1008 99.43 Sy =0213 0.1038 100.03 Sy =0083
y) . - 1028 99.99 -
0.1024 100.30 Ax =050 0 Ax =000
.1020 99 53 Z 0.1031 99 §0 -
£ =0.30% i £ =000%
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0.1033 9%.68 X =99.88% 0.1043 99.93 X = 100.08%
01058 99 80 S =0130 0.1024 9%.80 S =03
5001 0.1022 100.01 Sy =0.058 0.1028 100.05 Sx =0.109
0.1030 99,90 - 0017 160 15 -
Ax =016 AX =030
0.1045 99.71 - 01021 100 43 -
| £ =0.16% £ =030%
0.1102 99.76 X =9921% 0.1036 100 04 X =99.33%
0.1084 98 56 S =0713 0.1025 99.02 S =0342
4-8r 0.1085 100.10 Sx =0318 0.1028 9963 Sx =0242
0.1062 06 54 - 0.1013 99.07 -
i AX =089 Ax =067
41050 98.70 - 0.1018 99.90 z
£ =089% £ =067%
0.1058 9% 50 X =9929% 010358 £00.50 X = 100.12%
0.1139 99.03 S =0a407 0.1074 100.15 S =0319
2.Cl 0.1024 99.00 Sx <0182 0.1085 109.30 Sy =0.043
=l 01011 98.80 - 01108 99.82 -
Ax =05 AX =040
0.1059 99.82 = 0.1123 99.84 =
E =051% £ =040%
01205 | 10017 X =100.11% 0.1300 99.44 X =99.44%
0.7131 100.35 8 =019 01198 98.83 S =0359
Mefenamic acid | &1204 99.85 S; =030 0.1242 99.79 S; =0.160
01056 99,77 - 0.1238 99.52 -
Ax =033 ” : AX =044
0.1076 100.41 = 0.1209 99.61 -
) £ =033% £ =044%
1 2 3 ] 3 6 7
0.1062 100.04 X =100.13% 01059 99.93 X =99.5%
01123 100.55 5 =029 0.1062 99 33 S =0275
Totenamie acid | 01071 99 84 S; =002 01099 99.62 Sx =0.123
0.1075 160,19 - 01101 99.50 -
? Ax =028 . Ax =034
0.1090 100,06 - 0.1044 99.72 =
£ =028% £ =034%

The comparable data of the mefnamic, tolfenamic and 4,5-dimethoxy-N-phenylanthranilic acids ¢1-9) estimation
by the method of two-phase titration and well-known potentiometric method in the mixed solbvent dioxane-water (60
vol. %o dioxane) are presented in the table 2,

The obtained results of quantitative estimation by the two-phase titration are characterized by the accuracy and
representativity. The relative uncertainty of the average result by this method does not exceed 0.5%. The method
developed is expressive, easy to use, and reliable. These characteristics différ this method advantageously from the

imethod of potentiometric titration.

Nature of substitutes and their location in anthranilic fragments of 4,5-diimethoxy-N-phenylanthranilic acids do not
affect on the quantitative estimation resuits.

CONCLUSION

1. The express method for quantitative estimation of 4,5-dimethoxy-N-phenylanthranilic acids by the two-phase
titration in a system octanol-water has been defined.

2. The optimal conditions for two-phase titration in a system octano bwaier have been determined. the Indicator |as been
chosen, which app lication ket o use kss amount of the experimental substance. The method developed is characterized
by simmplicity, expressiveness, reliability and a high enough accuracy. :
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