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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 propertics. 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
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ed. The resulting correlation equation (1) is statistically
significant:
pKa = (7.44+0.03) — (0.72+0.01) - D

where: n=8, s=199-102% 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 — f(o) rela-
tionship:

correlation for N-phenylanthranilic acids, which have pKa = (7.44+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=194-102% 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¢ 4'-CH, 68 79 92 60 80 93 39 54 7.58+0.03 0.33 0.69
5d 34-(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'-OC,H, 68 75 93 - - - - - 7.65+0.02 0.28 0.55
59 4-0OC.H, 65 72 92 - - - - - 7.67+0.01 0.25 0.52
5h 4'-C| 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-1) with
Gamete o-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 atitrating 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 CI 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 intemal 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 lincar free encrgy
(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(o) 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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PEAKITMOHHA I CIIOCOBHOCTE TTPOM3BO/IHBIX N-DE-
HUIAHTPAHWMIIOBBIX KUCJIOT. XXII. CUHTE3 1 KUCJIOT-
HO-OCHOBHEBIE CBOMCTBA 4,5- JMMETOKCH-N-OEHUJI-
AHTPAHWJIOBBIX KUCJIOT

CI'Hcaep, E.H Cpeunmkopa, A A Jlepstrxuna, TB.JKykoBa, TM.Csirekast
PaccmoTpeHs! albTepHaTUBHbIE BAPUAHTHI CHHTE3a HOBBIX 4,5-11-
MeTOKCH-N-(QeHUTaHTPAHIIOBBIX KUCTIOT U IIPE/IIOKEHBI HOBBIE CIIO-
coOBI MX ITOTyUeHusL. Mceie[oBaHo PeakIMOHHY O CIIOCOCHOCTD 3a-
METIEHHBIX 4,5-TMMeTOKCH-N-(peHITaHT PAHUIOBBIX KHACTIOT ITyTeM
M3yUEHUS KUCIIOTHO-OCHOBHBIX CBOHCTB B GUHAPHOM PacTBOPUTENE
JmokcaH-Bojia (60 00. % jquokcana). [IpoaHanM3upoBaHo BIMSHUE
TIPUPOJIBI U TIOJIOKEHHUE 3aMECTUTENEH B HeaHTPaHUIOBOM (parmeH-
Te N-(peHTaHTpaHIoBhIX KUCITOT U uxX pKa. J[okazaHo Mo HiuHeH-
HOCTb HCCIIeTyeMBIX PEaKIMOHHBIX CepUil ypaBHEHHIO | amMmMera U
TI0Ka3aHa HeOOIbITIas Uy BCTBUTEILHOCTh PEAKIOHHOTO IIEHTpa K
BIIMSTHUIO 3aMECTHTENIEH B HeaHTPAaHWIOBOM (parMeHTe MOJIEKYIIBL.
Paccumrano emmoe xoppensuuontoe ypapHenue pKa — f (o) a1t
4,5-maMeTokcH-N-peHITaHT pAaHIIOBBIX KUCTIOT, KOTOPOE TI03BONIS-
€T IIPOrHO3UPOBATh KUCIIOTHO-OCHOBHBIE CBOMCTBA COSTMHEHUI 5T0-
IO psjia. BBIIo yCTaHOBIEHO, UTO CUHTE3UPOBAHHbIE BEIecTBa 00-
TI4/IAI0T TIPOTHBOBOCIAIUTENBHBIM, 00300/ MBAIOIIIM, MOUETOHHBIM,
GaxrepuocTaTiueckuM, QyHTUCTaTHUECKUM JieticTBreM. COITIacHO
knaccudukarym K.K.CuiopoBa cHHTE3MpOBAHHBIE COSTUHEHIS OT-
HOCSITCS K MATIOTOKCHYHBIM BermectaM (DL, > 3000 mr/kr).

VIIK 531.1:547.835+545.33:661.724 .4

PEAKIUHHA 3JIATHICTE ITOXIJHUX N-OGEHIJIAHTPAHI-
JIOBUX KHUCJIOT. XXII. CHHTE3 TA KUCJIOTHO-OCHOB-
HI BIJACTHUBOCTT 4,5-TMMETOKCU-N-OEHIJTAHTPAHIJIO-
BUX KHUCJIOT

CllcaeB, O.M Creurmiona, A.O.Jlepsriina, TB.Kyxora, TM.Cesrebka
Posristiy T anbTepHATHBHI BapiaHTH CUHTE3y HOBUX 4,5-TUMETOKCH-
N-(eHITaHTPaHUIOBIX KUCTIOT Ta 3allpOIIOHOBaHI HOB1 CITIOCOGH 1X
ofiepKaHHs. J[OCTiMKeHO peaKIiifHy 3/IaTHICTh 3aMiMeHnx 4,5-T1-
MeToker-N-(QeHUTaHTPAHUTOBUX KHCTIOT MUITXOM BUBYCHHS KUCTIOT-
HO-OCHOBHUX BIIACTUBOCTEH y GIHAPHOMY PO3UMHHHUKY JiOKCAH-BO-
na (60 06.% niokcany). [IpoaHartizoBaHo BILIAB IPUPOIH Ta ITOTI0-
JKEHHS 3aMICHUKIB Y HeaHTpaHUIoBoMy (parMenTi N-(eHimanTpari-
TIOBHX KUCIOT Ta ixX pKa. JloBeieHo miopsIKOBaHICTh JI0CIILTKY-
BaHWX peaKI[MHIX cepiil PIBHSHHIO | aMMeTa Ta ImoKa3aHa HeBeld-
Ka YyTIUBICTh PEAKIIHOTO IEHTPY 1O BIUIVBY 3aMICHHUKIB Y He-
aHTPaHITOBOMY (parMeHTi MOJIEKYIH. Po3paxoBaHoO €/[MHE Kope-
msmriviHe piBEsHHS pKa — f{6) mi 4,5-mmverokcn-N-beHutanTpaHi-
JIOBUX KHCIIOT, IT[0 JIO3BOJISIE IIPOTHO3YBAaTH KUCTIOTHO-OCHOBHI Blla-
CTUBOCTI CIIOJYK ITOTO PsiTy. Bylo BCTaHOBIIEHO, 1110 CHHTE30BaH1
PEUOBMHY MAIOTh [IPOTH3AIIAIbHY, 3HEOOIIOIOUY, CEUOTIHHY, OaK-
TepIOCTaTHYHY, QYHTICTaTHIHY Aif0. BIAMOBIIHO 10 KIacudikartii
K.K.CuyropoBa cuHTe30BaHi CIIOIYKH BiJTHOCSITHCS 10 KIacy Majo-
TOKCHYHUX pedoBrH (DL, > 3000 mr/kr).



