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The synthesis of methyl esters of 4,5-dymethoxy-N-phenylanthranilic acids has been carried out by
Fisher etherification in the medium of absolute methanol in the presense of concentrated sulfuric acid.
The structure of the compounds synthesized have been confirmed by elemental analysis, IR- and
NMP-spectroscopy. The purity has been controlled by the method of thin-layer chromatography in the
methanol — hexane mixture (1:3). The kinetics of the reaction of alkaline hydrolysis of methyl esters
of 4,5-dymethoxy-N-phenylanthranilic acids has been studied in the binary dioxane-water solvent in
the temperature range of 45-65°C. Its second order has been proven, the rate constants have been
determined and their increase with the increase of electrophylic carbon atom of the reaction centre
has been revealed. Based on the free energy linearity principle the kinetic parameters correlation
with Hammet g-constants has been carried out. It has been found that p is low due to the distance
of substituents from the reaction centre and it decreases with the temperature increase. The B, 2
mechanism has been determined. The computer prognosis of possible types of biological activity of
9 methyl esters of 4,5-dymethoxy-N-phenylanthranilic acids synthesized for the first time has been
conducted with the help of PASS programme. It has been found experimentally that the substances
synthesized reveal the anti-inflammatory, analgetic, diuretic, bacteriostatic and fungistatic activity.
According to the classification by K.K. Sydorov the compounds synthesized when introduced intra-
gastrically belong to low toxic compounds (DL, = 1500-2000 mg/kg). The investigations testify per-

spectiveness of search of biologically active substances among the given chemical compounds.

Development and introduction of new drugs into me-
dicine are science-intensive and high technological pro-
cess providing social, economic and national safety of
Ukraine in general. The group of aryl carbonic acids, in
particular N-phenylanthranilic acids (N-PAA) and their
derivatives [1-3, 7, 13-16], is a promising chemical scaf-
folds in drugs creation; on their basis effective medi-
cines have been created (mefenamic and flufenamic ac-
ids, antral, diphtorant, etc.) [5]. Besides the significant
biological activity N-PAA show also a high reactivity
conditioned by the presence of carboxyl and secondary
aminogroups, and it gives a possibility to obtain their
diverse functional derivatives with new pharmacologi-
cal properties. The circumstances mentioned above have
stipulated the necessity of the synthesis of new methyl
esters of 4,5-dymethoxy-N-phenylanthranilic acids and
the study of their reactivity, biological activity; it al-
lows to optimize the search of new biologically active
compounds of this series and to forecast their biological
effect.

The study of reactivity of 4,5-dymethoxy-N-PAA
esters has been conducted on the model of alkaline hy-
drolysis reaction. The choice of the reaction is condi-

* Report XXIII see [14]

tioned, on the one hand, by possibility of metabolism
estimation of these compounds in the organism, and on
the other hand, — by optimization of synthetic conditions
for the appropriate amides and hydrazides. In scientific
literature works concerning the reactivity of methyl es-
ters of 4,5-dymethoxy-N-PAA are absent.

In the series of papers [3, 4, 6, 9-16] regarding the
study of reactivity of biologically active derivatives of
N-phenylanthranilic acids the kinetics of the reaction of
alkaline hydrolysis of 2°- and 4’-substituted methyl es-
ters of 4,5-dymethoxy-N-PAA in the binary dioxane-
water solvent (60 vol% of dioxan) has been studied at
the temperatures of 45 and 65°C. The reaction occurs
by the following equation (Scheme 1).

The process can be described by the secondary or-
der equation:

dx

—=k(a—x)(b-x). 1
7 @)
where: a, b — are the initial concentrations of the ester
and alkali (mole-l""), respectively; x — is the concentra-
tion of the reaction product (mole-1!) at the moment of
time t(s); k — is the reaction rate constant (1-mole'-s™).
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Scheme 1

where R = H (1), 2-CH, (2), #-CH, (3), 3',4'-(CH,), (4), 4-OCH, (5), 4-OC,H, (6), 4-OC,H, (7), 4-Cl (8), 4Br (9).

Division of the variables and integration of the equa-
tion (1) enables us to find the reaction rate constant:

dx
—=k(a—x)(b—x).
5~ Ka=x)(b-x) )

The value k obtained was adjusted to volume ex-
pansion of the solvent while changing the temperature
during the experiment from 25°C till #°C multiplying
by the factor T = d,;/d,, where d,; and d, — are density of
the binary dioxane-water solvent at temperatures 25°C
and t°C.

The reaction rate constants were calculated by chang-
es of the concentration of sodium hydroxide in time ac-
cording to equation (2). The ratios of the nucleophile
and substrate concentrations varied, but the value of
the rate constant remained the same in the range of the
experimental error, i.e. the reaction is described by the
equation of the second order.

Constants of alkaline hydrolysis of esters (1-9) depend
on the electronic nature and the position of substituents
in the non-anthranilic fragment of the molecule (Table).
Addition of donor substituents to the ester molecule de-
creases the rate of the reaction. Acceptor substituents
lead to the opposite effect by stabilizing of 4,5-dyme-
thoxy-N-PAA anion due to delocalization of its charge.
It must be mentioned that lengthening of the carbonic
chain (OCH,, OC,H;, OC,H,) in esters (5-7) causes de-
crease in the reaction rate at all experimental tempera-
tures. It indicates the growth of electron density on the
reaction centre in transition from the original state to
active complex and allows to concede that alkaline hy-
drolysis of methyl esters of 4,5-dymethoxy-N-PAA de-
rivatives occurs based on the B,.2 mechanism known in
the literature [7] (Scheme 2).

It is interesting to note that the rate of the reaction
of alkaline hydrolysis of esters of (1-9) depends sym-
batically on the strength of the appropriate N-PAA in
the experimental temperature interval. Dependence gk, —
f(pK,) belongs to the linear type; it allows to calculate

0]

parameters for correlative equations of these depen-
dences:

T=318K
Ig Ky, = (5.8940.04) — (1.46+0.06) pK, 3)
n=9 r=0.995 S =6.52:102
T=338K

Ig Ky = (5.0120.03) — (1.29+0.04) pK, 4)
n=9 r=0.996 S =4.86-10".

These equations can be applied for prediction of the
rate of the reaction at the certain values of pK, of the ap-
propriate acid because it is experimentally much easier
to obtain pK, or prognose it.

The quantitative assessment of the influence of the
substituents electronic nature on reactivity of methylic
esters of 4,5-dymethoxy-N-PAA was conducted accord-
ing to the Hammet equation:

T=318K
Ig Ky = (-4.974+0.005) + (1.059£0.023) 6 (5)
n=9 r=0.998 $=3.7-102
T=338K

Ig Kyys = (-4.560£0.006) + (0.931£0.024) 6 (6)
n=9 r=0.998 $=3.9102,

The data obtained indicate that the values of the re-
action parameter p are added in the experimental tem-
perature interval; it also specifies B,.2 mechanism of the
reaction. The low values of p can be explained by the dis-
tance of substituents from the reaction centre of the sub-
strate. The p values practically coincide (in terms of the
experimental error) with p of B-dialkilaminoethylic es-
ters of 4-nitro, 4-nitro-5-chloro-, 4-sulphamoile-N-phe-
nilanthranilic acids derivatives [9-11]. This allows to sup-
pose the common mechanism of transfer of electronic
influences on the reaction centre. The value p decreases
with the temperature increase, i.e. that sensitivity of the
reaction centre to the influence of substituents decreases.
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Table

Rate constants (k) of alkaline hydrolysis reaction
of methyl esters derivatives of 4,5-dymethoxy-
N-phenylanthranilic acids at various temperatures

k-10°, I'mol'-s™atT, K
Compound R 318 338
1 H 1.05+0.06 2.75+0.04
2 2'-CH, 0.69+0.05 1.81+0.03
3 4'-CH, 0.76+0.04 1.90+0.03
4 3,4-(CH,), 0.59+0.04 1.64+0.03
5 4'-OCH, 0.55+0.05 1.53+0.02
6 4'-OC,H, 0.52+0.02 1.46+0.02
7 4-0CH, 0.48+0.02 1.49+0.03
8 4'-Cl 1.82+0.02 4,52+0.04
9 4'-Br 1.87+0.02 4,55+0.04

Based on the PASS programme the computer prog-
nosis of possible types of biological activity of 9 methyl
esters of 4,5-dymethoxy-N-phenylanthranilic acids syn-
thesized for the first time has been conducted. It has
been found experimentally that the substances synthe-
sized reveal the anti-inflammatory, analgetic, diuretic,
bacteriostatic and fungistatic activity. According to the
classification by K.K. Sydorov the compounds synthe-
sized when introduced intragastrically belong to low toxic
compounds (DL,,=1500-2000 mg/kg).

Experimental Part

The synthesis of methyl esters of 4,5-dymethoxy-N-
phenylanthranilic acids (1-9) was carried out by Fisher
esterification in the medium of absolute methanol in the
presence of concentrated sulfuric acid [7]. The compounds
(1-9) obtained were recrystallized thrice from methanol

and dried at 105°C up to the constant weight. The struc-
ture of the compounds synthesized has been confirmed
by elemental analysis, IR- and NMP-spectroscopy. The
purity was controlled by the method of thin-layer chro-
matography in the methanol-hexane mixture (1:3).

Kinetic measurements were conducted according to
the method described [6]. The sodium hydroxide con-
centration in the solution was determined by potentio-
metric titration on an EV-74 ionometer using the stand-
ard aqueous solution of HCI. The kinetics of the reac-
tion was studied at 45 and 65°C. Experiments were re-
peated thrice and consisted of 6-8 measurements each
(the depth of transformations being at least 80%). The
accuracy of the parameters obtained was assessed by
means of the methods of mathematical statistics for small
sets (with 0.95% confidence interval) [4].

CONCLUSIONS

1. The kinetics of the reaction of alkaline hydrolysis
of methyl esters of 4,5-dymethoxy-N-phenylanthranilic
acids has been studied in the binary dioxane-water sol-
vent in the temperature range of 45-85°C.

2. The quantitative analysis of the effect of the na-
ture and position of substituents in the non-anthranilic
fragment of the molecule by Hammet equation has shown
little sensitivity of the reaction centre, which decreases
with the temperature increase.

3. The symbasis of the reaction rate from the strength
of the corresponding acid has been proven.

4. The results of the research give possibility to pre-
dict reactivity of esters from this isostructured series;
it provides optimization of the synthesis of the corre-
sponding amides, hydrazides and their derivatives, and
modeling of the biological activity of these pharmaceu-
tical groupings.
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PEAKUIMHA 30ATHICTb NOXIOHUX N-®EHINAHTPAHINNOBUX KUCIOT.

XXIV. KIHETUKA PEAKLUIT Y>KHOIO MNAPONI3Y METUNOBUX ECTEPIB 3AMILLEHUX 4,5-0UMETOKCHU-
N-®EHITAHTPAHINIOBUX KACNOT Y BIHAPHOMY PO34YUHHUKY OIOKCAH-BOOA

C.lIcaee, O.M.Cee4Hikoea, A.O.feessmkiHa, T.B.)XKykoea

Knroyoei cnoea: N-cheHinaHmpaHinosa kucroma; Memursiosi ecmepu; peakuiliHa 30amHicma;
peakuyiss ny>xKHo20 2idpornisy; Kopensauis

Memunoei ecmepu 4,5-dumemokcu-N-gbeHinaHmpaHinogux KUC/I0m cuUHmMe308aHi ecmepudgbikayieto
8i0rnosiOHUX Kucsiom 3a Diwepom y cepedosuuli abcornomHo2o MemaHorly 8 rnpucymHocmi KOHUeH-
mposaHoi cyrnbghamHoi kucriomu. bydosy cuHmesosaHux crosnyk niodmeepoxeHo GaHUMU erleMeHm-
Hoeo aHanisy, I4-, [TMP-cniekmpockonieto. Yucmomy KoHmporitosanu MemodoM MOHKOWapoeoi Xpo-
Mmamoepadii y cucmemi memaHorn-2ekcaH (1:3). [JocrnidxeHo KiHemuKy peakuyii nyHoao 2i0pornidy
memuriosux ecmepie 3amiwieHux 4,5-dumemokcu-N-geHinaHmpaninosux kucsaom y biHapHOMYy po3-
YUHHUKY OGiokcaH-800a ripu memnepamypax 45, 65°C. [JosedeHul ii Opyauli nopssdok, 8U3Ha4YeHI KOH-
cmaHmu weudKocmi i 8USIBNEHO iX 3pOCmaHHs 3i 36inbWEHHAM enekmpoginbHOCMi amoMa 8yarneyto
peakuiliHo2o ueHmpy. Ha ocHoei npuHyuny JIBE 30ilicHeHa ix Kopensayis KiHemu4HuUx napamempis 3
O-KOHCmaHmamu rammema, 8crmaHoes1eHo, W0 P HEBEUKI Yepesd giddarneHicmb 3aMiCHUKI8 8i0 pe-
akyitiHo2o ueHmpy i 3MeHWyomsbCcs 3i 3pocmaHHsIM memnepamypu. BcmaHoerneHo i B2 MexaHi3m.
3a npoepamoro PASS nposedeHo koM’ romepHUl rnpo2Ho3 Moxrusux audie 6iono2idHoi akmugHocmi
deg’amu ernepuie cCUHMe308aHUX Memursiogux ecmepig 4,5-0umemokcu-N-gbeHinaHmpaHinogux Kuc-
nom. EkcrnepumeHmarsnbHO 8CmMaHO8/1eHO, W0 CUHMEe308aHi pe4o8UHU MPOASIAomMb rpomu3sararss-
Hy, aHaneemuy4Hy, diypemudyHy, bakmepiocmamu4Hy i gpyHeicmamuyHy akmueHicmb. 3a Knacugbika-
uiero K.K. Cudoposa cuHmes308aHi criofiyKu rpu 8HympiuiHbOWITYHKO8OMY 88€0€HHI 8i0HOCSIMbCS 00
Knacy manomokcuyHux cronyk (DL, = 1500-2000 me/ke). JocnidxeHHs1 cgid4amb rpo rnepcrnekmus-
Hicmb owyky 6io/102i4HO akmu8HUX Peq4o8UH y daHoMy psiQy XiMIYHUX CrOJyK.

PEAKLUUMOHHAA CNOCOBHOCTb NPOU3BOAHBLIX N-PEHUINNAHTPAHUITOBBLIX KUCIOT.
XXIV. KHHETUKA PEAKLU LLENOYHOIO rmaPONU3A METUNOBbLIX 3®UPOB 3AMELLEHHbIX
4,5-OMMETOKCU-N-OPEHUNAHTPAHUIIOBbLIX KUCIOT

C.lUcaes, E.H.CeeuHukoega, A.A.[leesmkuHa, T.B.XKykoea

Knroveenle crniosa: N-gheHunaHmpaHui08as KUcioma, Memusiosble 3ghupbl;, peakyuoHHas
CriocobHoCMb; peakyusi Weso4YHo20 2udporiu3a; Koppesayus

Memuriossie aghupebi 4,5-0umemokcu-N-gbeHuraHmMpaHuUIo8bIX KUCIOM CUHMe3upo8aHbl scmepuchuka-
yueti coomgemcmasyrouwux kucriom no @uwepy e cpede abconomHoO20 MemaHorna 8 rnpucymemesuu
KOHUeHmMpuUposaHHOU cyrbghamHol Kucriomsl. CmpoeHue cUHme3upo8aHHbIX coeOUHeHUl noomeepix-
0eHo OaHHbIMU 3rieMeHmHo20 aHanusa, VK-, NMP-cnekmpockonuel. Yucmomy koHmponuposanu
MemoOoM MOHKOCOUHOU XxpoMamoepadghuu 8 cucmeme memaHori-2ekcaH (1:3). MccnedosaHa KuHe-
muka peakuuu UWernoYyHoe0 eudporiu3a Memuriosbix 3¢hupoe 3ameu,eHHbIX 4,5-dumemoxcu-N-geHur-
aHmpaHus08bix Kucsiom 8 buHapHOM pacmeopumerie OuokcaH-8o0a rpu memnepamypax 45, 65°C.
LokasaH ee emopoli nopsidoK, orpedernieHbl KOHCMaHMbl CKOPOCMU U 8bISIBNIEHO UX y8eru4YeHue ¢
go3pacmaHueM 3reKkmpoghuibHOCMU amoma yenepoda peakyuoHHo20 ueHmpa. Ha ocHose npuH-
yuna JIC3O ocywecmeneHa Kopennsayusi KUHemu4eckux rnapamempos ¢ 0-KoHcmaHmamu ammema;
ycmaHoerieHo, 4mo p Heborbuwue u3-3a ydarneHHocmu 3amecmumernell 0m peakyuoHHO20 yeHmpa
U yMEeHbWaromesi ¢ pocmom memrepamypbl. YecmaHosneH ee B,.2 mexaHusm. o npoepamme PASS
rpoeedeH KOMIMbIoMEPHbIL MPO2HO3 BO3MOXHbIX 8UO08 buooauyeckol akmueHocmu 0esssmu ernep-
8bl€ CUHMEe3UpPOBaHHbLIX MemMuUo8bix 3¢hupos 4,5-dumemokcu-N-beHunaHmpaHuI08ol KUCIOMEI.
OKcnepumMeHmarnbHO ycmaHoB/EeHO, YIMo CUHMEe3UpPOo8aHHbIE 8EULeCm8a rposienstom Mpomueoeoc-
nanumersnbHy0, aHallb2emu4yecKyro, Ouypemuyeckyto, bakmepuocmamuyecKyro U gyHaucmamu4de-
cKkyro akmusHocmeb. [No knaccugpukayuu K.K.Cudoposa cuHme3suposaHHbie COeOUHEHUSsT Mpu 8HymMpu-
XKerTyOO4YHOM 88e0eHUU OMHOCSIMCS K KI1acCy MariomoKCcUYHbIX coeduHeHul (DL, = 1500-2000 me/ke).
UccriedosaHusi caudemernbcmeyrom O MePCreKmueHoCMU noucka buono2udecku akmueHbIX eeluecms
8 0aHHOM psidy XUMUYECKUX COeOUHEHUU.



