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The alternative ways of synthesis of new 4,5-dy-
methoxy-N-phenylanthranilic acids have been con-
sidered and new methods for their obtaining have
been offered. The reactivity of 4,5-dymethoxy-
N-phenylanthranilic acids has been investigated
by studying the acid-base properties in the bi-
nary solvent of dioxane-water (60 vol% of diox-
ane). The influence of nature and the position of
substituents in the non-anthranilic fragment of
N-phenylanthranilic acids on their pKa has been
analyzed. The subordination of the reaction se-
ries studied to Gamete equation has been found,
and insignificant sensitivity of the reaction cen-
ter to the influence of substituents in the non-
anthranilic fragment of the molecule has been
shown. The single correlation equation pKa — f(c)
for 4,5-dymethoxy-N-phenylanthranilic acids has
been calculated; it allows to predict the acid-base
properties of the compounds of this homologous
series. It has been determined that the substances
synthesized have the anti-inflammatory, analgesic,
diuretic, bacteriostatic and fungistatic activity.
According to the classification by K.K.Sydorov
the compounds synthesized belong to low toxic
compounds (DL, > 3000 mg/kg).

Substituted N-phenylanthranilic acids and their de-
rivatives are known as products with the high anti-in-
flammatory, reparative, gastroprotective activity and are
widely used in medicine both as individual drugs or in
combination with other drugs [8, 9]. Among them the
most famous are mefenamic acid, meclofenamic acid,
flufenamic acid, antral, difluorant, etc.

Derivatives of N-phenylanthranilic acids have an exten-
sive synthetic and pharmacological potential as demon-
strated in the patent and scientific literature [2-6, 9-11,
15, 18-21]. The circumstances mentioned above led to
necessity of carrying out synthesis of 4,5-dymethoxy-
N-phenylanthranilic acids previously undescribed in the
literature and to study their reactivity. This fact will en-
able us to optimize the search of new biologically ac-
tive substances of this series and to predict their bio-

* Report XXI see [6]

logical effects. It should be noted that the pKa value (or
the negative logarithm of the ionization constant) is one
of the important characteristics of organic compounds
reflecting their acid-base properties. Besides, the pKa
value data are necessary for understanding such phe-
nomena as the biological activity and transport of sub-
stances at the molecular level.

Substituted 4,5-dymethoxy-N-phenylanthranilic acids
have been obtained by Ullmann reaction by interaction
of 4,5-dymethoxy-2-chlorobenzoic acids (1) with aryl-
amines (method 1) and by arylation of 4,5-dymethoxyan-
thranilic acid by halogenbenzenes derivatives (method
2) in the media of n-amylalcohol (method 1A, 2A), in the
media of dimethylfomamide (method 1B, 2B), without
a solvent (method 1C, 2C) in the presence of copper or
copper (II) oxide [2, 4, 5, 11]. In addition, as a counter
synthesis of 4,5-dymethoxy-N-phenylanthranilic acids
(5) condensation of N-acetyl-4,5-dymethoxyanthranilic
acids (3) with substituted halogenbenzenes with subse-
quent hydrolysis of N-acyl derivatives has been used
(method 3). In order to increase the solubility of copper
ions in the aprotic low-polar phase for accelerating the
arylation reaction various solvents (Tween-80, sodium
salt of oleic acids, stearic acid) have been used; they
have been added to the reaction mixture in the amount
of 3-5% w/w. The use of sodium oleate as a phase trans-
fer catalyst allows to make 1.4 times faster the arylation
reaction (Scheme 1).

The structure and identity of 4,5-dymethoxy-N-phe-
nylanthranilic acids have been confirmed by elemental
analysis, IR- and NMR-spectroscopy, chromatographic
analysis and the qualitative reaction.

In the NMR-spectra of acids the signals of aromatic
protons in the range of 6.50-7.90 ppm have been identi-
fied. The secondary amino group proton signals appear
as a broad singlet in the region of 8.05-11.72 ppm. The
proton signals of the methoxy group are as one or two
singlets at 3.50-3.80 ppm.

Ionization constants of 4,5-dymethoxy-N-phenylan-
thranilic acids have been determined by potentiometric ti-
tration in the binary solvent of dioxane-water (60 vol%
of dioxane) at 25°C (Scheme 2) [16, 17]. The experi-
mental method is described bellow.
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It follows from Table 1 that the properties and posi-
tion of substituents affect the value of ionization con-
stants of 4,5-dymethoxy-N-phenylanthranilic acids (5 a-i)
in both anthranilic and non-anthranilic fragments of the
molecule. In both cases introduction of acceptor sub-
stituents (5 h, 1) leads to stronger acids, while the donor
ones (5 b-g) have the opposite effect.

The quantitative assessment of the influence of sub-
stituents in the non-anthranilic fragment of the molecule
of 4,5-dimethoxy-N-phenylanthranilic acids (5 a-i) have
been carried out at the range of the principle of linear
free energy (LFE) in Gamete equation (Fig.). At first the

ed. The resulting correlation equation (1) is statistically
significant:
pKa = (7.44+0.03) — (0.72+£0.01) - ¢ (1)
where: n=8, s=1.99-102, r=0.998
Introduction of compound (5 a) containing the me-
thyl group in 2’-position in the non-anthranilic fragment
to the correlation of pKa acids has improved the statisti-

cal characteristics of the equation with pKa — (o) rela-
tionship:

correlation for N-phenylanthranilic acids, which have pKa = (7.444+0.03) — (0.72+£0.01) - 2)
substituents in meta- and para-position in the non-an-
thranilic fragment of the molecule, has been investigat- where: n=9, s=1.94-102, r=0.999
Table
Properties of substituted 4,5-dymethoxy-N-phenylanthranilic acids
Yield, % R.*
Compound R Method 1 Method 2 Method 3 pKa 1 5
A B C A B C A B
5a H 64 75 89 65 75 90 42 59 4.44%0.03 0.03 0.72
5b 2'-CH, 67 77 90 63 80 92 44 55 7.56+0.02 0.32 0.70
5¢c 4'-CH, 68 79 92 60 80 93 39 54 7.58+0.03 0.33 0.69
5d 3'4-(CH,), | 69 78 92 - - 92 44 62 7.61+0.04 0.30 0.65
5e 4-OCH, 65 75 90 - - 90 - - 7.63%£0.02 0.29 0.59
5f 4'-0OC,H, 68 75 93 - - - - - 7.65+0.02 0.28 0.55
59 4-0CH, | 65 | 72 | 92 - - - - - 7674001 | 025 | 052
5h 4'-Cl 69 77 94 - - - - - 7.27+0.02 0.23 0.44
5i 4'-Br 69 80 94 - - - - - 7.38+0.03 0.21 0.42

* Note. The values of Rf are given in the following systems: 1) acetone — hexane - chloroform (2:3:1);

2) ethanol — methanol — hexane (8.5:3:1)
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Fig. Dependence of pKa — f(o) for substituted 4,5-dimethoxy-N-phenyl-anthranilic acids in the binary

It indicates the absence or insignificant ortho-effect
on the methyl substituent. The unified equation (2) ob-
tained for relationship of acidic properties of substituted
4,5-dymethoxy-N-phenylanthranilic acids (5 a-i) with
Gamete c-constants allows to simulate this isostructur-
al series of compounds with the given level of acidity.
Analysis of the parameters of the correlation equation
(2) indicates the low sensitivity of the reaction center
(-COOH) to the influence of substituents in the non-an-
thranilic fragment of the molecule of 4,5-dimethoxy-N-
phenylanthranilic acids (the reaction parameter p = 0.72).
This is possible due to both the distance of substituents
from the reaction center and with an insulating effect
of NH-group at the expense of complanarity of N-phe-
nylanthranilic acids molecules [16]. It should be noted
that the reaction parameter p of the isostructural series
studied within the experimental error coincides with p
of other homologous series of substituted N-phenylan-
thranilic acids with electron-accepting substituents in the
anthranilic fragment of the molecule [5, 6, 12-14, 16, 17].
It has been also determined that the substances synthe-
sized have the anti-inflammatory, analgesic, diuretic, bac-
teriostatic, fungistatic activity. According to the classi-
fication by K.K.Sydorov the compounds synthesized be-
long to low toxic compounds (DL, > 3000 mg/kg).

Experimental Methods

Reagents. Dioxane used («oscillating») was not pu-
rified additionally.

For preparation of mixed solvents a freshly boiled
bidistillate free from CO, was used [1].

The derivatives of phenylanthranilic acid were syn-
thesized by a modified Ullmann reaction [2, 4]. The com-
pounds obtained were recrystallized from ethanol three
times and dried at 105°C up to the constant weight. The
purity of the compounds was checked by thin-layer chro-
matography.

solvent of dioxane-water (60 vol% of dioxane) at 25°C.

The methods of measurements were similar to those
described in [1]. 0.05 M of aqueous solution of KOH purified
from CO, served as a titrating agent. The concentration of the
solutions titrated was 0.005 mol/l. Potentiometric titration
was conducted on an EV-74 ionometer using a glass elec-
trode ESP-43-074 and silver chloride electrodes EVL-1 M
at 25°C. The pKa value of acetic acid in the binary solvent
of dioxane-water solution (60 vol% of dioxane) was deter-
mined as a standard (pKa exp. = 7.50; 5.52; 7.49).

The pKa measurements were conducted for each com-
pound independently. The accuracy of the results ob-
tained was estimated using the methods of mathemati-
cal statistics (at C1 0.95) [7].

"H NMP-spectra were registered on a Varian M 200
spectrophotometer with the operation frequency of 200 MHz
from solutions of DMSO-d, with TMS as an internal standard.

CONCLUSION

1. The preparative methods for the synthesis of 4,5-
dimethoxy-N-phenylanthranilic acids in the solid phase
and in the aqueous medium with the use of a phase trans-
fer catalyst — sodium oleate have been developed.

2. The reactivity of 4,5-dimethoxy-N-phenyl-anthrani-
lic acids (9 compounds) has been invetigated by study-
ing the acid-base equilibria of these compounds in a bi-
nary solvent of dioxane-water.

3. According to the principle of linear free energy
(LFE) by Gamete equation the correlation equation of
pKa — f(o) relationship has been obtained with convinc-
ing statistical parameters.

4. The low sensitivity of the carboxyl group reaction
center to the effects of substituents in the non-anthrani-
lic fragment of the molecule has been proven.

5. The correlation equation of pKa — f(c) for 4,5-dy-
methoxy-N-phenylanthranilic acids obtained allows to
predict the acid-base properties of other compounds of
the given isostructural series.
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PEAKIITMOHHA S CITOCOBHOCTbD [MTPOU3BOJHBIX N-DE-
HMJIIAHTPAHMJIOBBIX KUCJIOT. XXII. CUHTE3 1 KUCJIOT-
HO-OCHOBHBIE CBOMCTBA 4,5-TUMETOKCHU-N-OEHIJI-
AHTPAHUMJIOBBIX KUCJIOT

C.I'Hcaes, E.H.CpeunrkoBa, A.A.lepsriuna, T.B.)XKykoBa, TM.Cpsitckas
PaccMoTpeHB! anbTepHaTUBHBIC BApUAHThl CHHTE3a HOBBIX 4,5-111-
MeTOKcH-N-(peHITaHTPaHIIOBBIX KUCIIOT U TIPEIOKEHB! HOBBIE CTIO-
co0bI X nony4deHus. VcenenoBaHo peakIMOHHYIO CIIOCOOHOCTB 3a-
MeILeHHBIX 4,5-1uMeToKcH-N-(QeHNIaHTPaHUIOBBIX KUCIIOT ITyTeM
W3y4eHHs KNCIOTHO-OCHOBHBIX CBOWCTB B OMHApHOM PacTBOPHTENE
JqurokcaH-Bozia (60 06. % muoxcana). [IpoaHanu3upoBaHO BIHSHUE
HPUPOIIBI U TIOJIOKEHHE 3aMeCTUTeNeil B HEaHTPaHWIIOBOM (parMeH-
Te N-(peHmnanTpanmiIoBeIxX KucnoT 1 ux pKa. Jloka3zaHo nomauHeH-
HOCTb HCCIIEyEeMbIX PEaKIHOHHBIX cepuil ypaBHeHHIO ['aMmeTa u
HoKa3aHa HeOOobIIIast YyBCTBUTEILHOCTh PEAKLHOHHOTO LIEHTpa K
BIIMSTHHIO 3aMECTUTeNel B HEaHTPAHWIIOBOM (pparMeHTe MOJIEKYJIbL.
Paccunrano enuHOe KoppensunoHHoe ypaBHeHue pKa — f (o) ams
4,5-numeTokcr-N-(QeHIIaHTPAHUIIOBBIX KUCIIOT, KOTOPOE MO3BOJIS-
€T NIPOTHO3UPOBATh KHCIOTHO-OCHOBHBIE CBOMCTBA COSIMHEHUH ITO-
TO psiga. BelIo ycTaHOBIIEHO, YTO CHHTE3HMPOBAHHBIE BELIECTBA 00-
JIAJIAF0T MPOTHBOBOCTIATMTEILHBIM, 00€300IMBAFOIIIM, MOYCTOHHBIM,
GakTeprocTaTHIecKnM, (GyHrucrarudeckuM aeticrereM. CoracHo
kinaccuduxaruu K.K.Cunoposa cHHTE3MpOBaHHBIE COSTMHEHHS OT-
HOCSTCS K MaJIOTOKCHYHbIM BemectBaM (DL, > 3000 mr/kr).
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PEAKLIMHA 3JIATHICTb IIOXIJIHUX N-OEHIIAHTPAHI-
JIOBUX KHNCJIOT. XXII. CHHTE3 TA KUCJIOTHO-OCHOB-
HI BJIACTUBOCTI 4,5-TUMETOKCHU-N-OEHIJTAHTPAHIIIO-
BUX KUCJIOT

C.I'Icae, O.M.Cpeunnkosa, A.O.Jlepstkina, T.B.XKykoBa, T.M.Castcpka
Po3misiHyTI anbTepHATHBHI BapiaHTH CHHTE3y HOBHUX 4,5-THMETOKCH-
N-¢eHinanTpaHiTOBEX KUCIIOT Ta 3alIpOIIOHOBaHI HOBI criocobn ix
oneprkanHs. JlochiDkeHO peakwiiiHy 30aTHICTh 3aMilleHux 4,5-1m-
MeToKCU-N-(eHiNnaHTPaHIOBUX KUCIIOT IUISIXOM BUBYCHHS KHCIIOT-
HO-OCHOBHUX BJIaCTHBOCTEH y GIHAapHOMY PO3UMHHUKY JiOKCAH-BO-
na (60 06.% niokcany). IIpoananizoBaHO BIIMB IIPUPOAU Ta IOJIO-
JKEHHSI 3aMICHHUKIB y HeaHTpaHisoBoMy (parmenti N-(eHinanrpati-
JIOBHX KHCIOT Ta ix pKa. JloBeeHo miAnopsIKoBaHICTh JOCIIIKY-
BaHMX PeakIiiHUX cepili piBHAHHIO ['aMMeTa Ta moKa3aHa HEBEJH-
Ka 4yTIUBICTh PEaKUifHOrO LEHTPY [0 BIUIMBY 3aMiCHHKIB y He-
aHTpaHIJIOBOMY (QparMeHTi Moiekynu. Po3paxoBaHo exuHe Kope-
naniiine piBHAHEA pKa — (o) ma 4,5-numerokcu-N-¢eHinanTpaHi-
JIOBHX KHCJIOT, 110 I03BOJISIE IIPOTHO3YBaTH KHCJIOTHO-OCHOBHI BJla-
CTHBOCTI CIIOJIYK IIOTO psify. Byio BcTaHOBIIEHO, 10 CHHTE30BaHi
PEYOBHHH MAIOTh IPOTH3AMAJIbHY, 3HEOOIIOI0UY, CEUOTiHHY, OaK-
TepiocTaTHyHy, QyHTicCTaTHUHY Ait0. BinmosigHo mo kimacudikamii
K.K.CunopoBa cnHTe30BaHi CHOIYKHU BiTHOCSTECS JI0 KJIacy Majlo-
TokcmyHUX pedoBuH (DL, > 3000 mr/xr).



