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Analysis of scientific and patent literature testifies that search of biologically active compounds among
derivatives of 2-oxoindoline is promissing. They include the well-known amino acids (tryptophane),
neurohormone serotonine, series of natural alkaloids and synthetic drugs (indomethacin, dimecarbin).
For many years at the Analytical Chemistry department of the National University of Pharmacy a wide
research have been conducted in the field of development of synthetic methods and study of physico-
chemical and biological properties of hetarylcarboxylic acids, in particular, 2-oxaindolineacetic acids
and products of their transformation in order to search active and harmless medicines. An attempt to
obtain 2-(benzoylamino)(1-R-2-oxo-1,2-dihydro-3H-indole-3-ylidene)acetic acids ethyl esters through
esterification was unsuccessful. Even after a long boiling of the appropriate acids in absolute ethanol
in the presence of concentrated sulphuric acid the starting compounds were isolated from the reaction
mixture. Taking into consideration alternative ways to obtain 2-(benzoilamino)(1-R-2-oxo-1,2-dihydro-
3H-indole-3-ylidene)acetic acids ethyl esters, for their synthesis interaction of ethanol with 1-R-3-
(5-oxo-2-phenyl-1,3-oxazole-4(5H)-ylidens)-1,3- dihydro-2H-indole-2-ones has been proposed. The
method of synthesis proposed has substantial advantages compared to the current method, namely
the use of 96% ethanol in the ratio of 1:4 and heating of the reaction mixture for one hour. The struc-
ture of the compounds synthesized have been confirmed by IR-, 'TH NMR-spectroscopy. In 'TH NMR
spectra of the compounds synthesized a range of general protons signals is observed. Among them
there are singlets of protons of amide groups of benzoylamide fragments at 6 12.75-12.42 ppm, sig-
nals of aromatic protons at 8.06-6.89 ppm and ethyl radical signals in the form of a quadruplet signal

at 6 4.50-4.47 ppm and a triplet at 6 1.33-1.15 ppm.

In Ukraine, as well as in the most countries of the
world, the cerebral accident is one of the most frequent
cases that lead to disability and mortality. Research shows
that among every 100 thousand people there are 600 di-
seased with consequences of the accident, and 60% of
them stay disabled. Therewith an active rehabilitation al-
lows to decrease a disability level for patients that have
suffered cerebral accident and bring them back to work.

In connection with the fact that nomenclature of do-
mestic nootropic medicines is significantly less than no-
menclature of this group of medicines at the interna-
tional market, and it is insufficient for demand of medi-
cal practice, the search for new nootropic drugs is a cru-
cial task [11, 13-19].

Experiments that have been carried out at the Ana-
lytical chemistry department of the National University
of Pharmacy made it possible to reveal a number of lead-
ing compounds from 2-oxyindoleacetic acid derivatives
having a high nootropic and cerebraprotective activity
and low toxicity [5-7].

The aim of the research is the synthesis of a new group
of chemical compounds — 2-(benzoylamino)(1-R-2-oxo-
1,2-dihydro-3H-indole-3-ilidene) ethanoic acids ethyl es-
ters as potentially biological active substances [8-10].

An attempt to obtain 2-(benzoylamino)(1-R-2-o0xo-
1,2-dihydro-3H-indole-3-ylidene)acetic acids ethyl esters

through esterification was unsuccessful. Even after a long
boiling of the appropriate acids in absolute ethanol in
the presence of concentrated sulphuric acid the starting
compounds were isolated from the reaction mixture.

Taking into consideration alternative ways to obtain
2-(benzoilamino)(1-R-2-0x0-1,2-dihydro-3H-indole-3-
ylidene)acetic acids ethyl esters, for their synthesis in-
teraction of ethanol with 1-R-3-(5-oxo0-2-phenyl-1,3-
oxazole-4(5H)-ylidens)-1,3-dihydro-2 H-indole-2-ones
(2a-g) was proposed; in their turn, they were synthe-
sized by heating of acids (1a-g) on boiling water bath
with the excess of acetic anhydride (Scheme, R are given
in Table 1).

Based on the method described in scientific litera-
ture, alcoholysis of 2-(benzoylamino)(2-oxoindoline-3-
ilidene)ethanoic acids azlactone is carried out with its
long-term boiling (not less than 6 hours) using 10 times
excess of absolute ethanol [3]. We have proposed a
preparative method for synthesis of 2-(benzoylamino)
(2-oxoindoline-3-ilidene)ethanoic acids ethylic esters;
it has significant advantages comparing to the current
method, namely the use of 96% ethanol in the ratio of
1:4 and heating of the reaction mixture for one hour.

Ethyl esters of 2-(benzoylamino)(2-oxoindoline-3-
ilidene)ethanoic acids (3a-g) after crystallization from
ethanol are yellow crystalline substances with precious
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melting points that are soluble while heating in ethanol,
dioxane, DMFA, DMSO.

The structures of the compounds (3a-g) synthesized
have been confirmed by elemental analysis, IR- and 'H
NMR-spectroscopy (Tables 1, 2).

In IR-spectra of 2-(benzoylamino)(2-oxoindoline-
3-ilidene)ethanoic acids ethyl esters an intensive band
at 3174 cm™ (v N-H) is evidential. Intensive bands of
stretching vibrations (v C=0) are observed at 1713 and
1698 cm™ [1, 4].

In '"H NMR spectra of the ethyl esters synthesized
a number of general signals of protons is observed.

Scheme

There are singlets of protons of amide groups of ben-
zoylamide fragments at 6 12.75-12.42 ppm; signals of
aromatic protons at the area of 8.06-6.89 ppm and sig-
nals of ethyl radical in the form of a quadruplet signal at
0 4.50-4.47 ppm and a triplet signal at & 1.33-1.15 ppm
(Table 2). In the spectra of esters that contain alkyl sub-
stituents on cyclic Nitrogen atom of the oxoindoline frag-
ment signals of protons with the corresponding multi-
plicity are observed in the upfield region [12].

Experimental Part

While studying of the research objects in order to
prove the structure and purity of the substances synthe-

Table 1
Properties of 2-(benzoylamino)(2-oxoindoline-3-ilidene)ethanoic acids ethylic esters (3a-g)
of the general formula
COOC,Hs
l—N—ﬁ
o
(o]
N
|
Found N, % . S RPN
Compound R Molecular formula Calculated N.% Melting point, °C Yield, %
3 H C,,H,.N,O 83> 176-177 98
a 19" 16" Y24 833
8.02
3b CH, C,H,:N,0, 200 136-138 93
7.68
3¢ C,H, C,H,N,0, 765 106-108 91
7.39
3d C.H, C,,H,,N,0, 715 98-100 92
7.15
3e C,H, C,5H,.N,0, 713 85-87 90
6.56
3f CH,CH, C,H,N,0, g2 158-160 94
7.58
39 COCH, C,,H,eN,O, 735 148-150 85
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Table 2

"H NMR spectra of 2-(benzoylamino) (1-R-2-oxoindoline-3-ilidene)ethanoic acids ethyl esters (3a-g)

Chemical shifts, 6, ppm.
Compound| NHCO | NH-indol ; :
(1H, o) (1H, 0) Ar-H Protons signals of other functional groups
3a 12.75 11.18 8.01-6.89, m, 9H |4.47 (2H, q, OCH,); 1.33 (3H, t, CH.)
3b 12.70 - 8.00-7.02, m,9H |[4.48 (2H, q, OCH,CH,); 3.21 (3H, s, NCH,); 1.31 (3H, t, OCH,CH.)
] ] 4.50 (2H, g, OCH,CH.); 3.80 (2H, g, NCH,CH.,);
3¢ 12.73 8.06-6.95,m, 9H |4 35 314t NCH,CH.); 1.15 (3H, t, OCH.CH.)
] ] 449 (2H, g, OCH,CH.); 3.85 (2H, t, NCH,CH,); 1.65 (2H, m, NCH,CH,);
3d 12.74 8.01-7.05,m.9H 1437 (31, ¢. OCH,CH,); 0.83 (3H, t, NCH,CH,CH.)
4.47 (2H, g, OCH,CH,); 3.80 (2H, t, NCH,);
3e 12.72 - 8.03-6.90,m, 9H |1.84 (2H, m, NCH,CH,CH.,); 1.63 (2H, m, NCH,CH,CH,);
1.32 (3H, t, OCH,CH,); 0.84 (3H, t, N(CH,),CH,)
3f 12.70 - 8.02-6.91, m, 14H |5.01 (2H, s, NCH,); 4.51 (2H, q, OCH,CH.); 1.30 (3H, t, OCH,CH.)
3g 12.42 - 8.05-7.05,m, 9H |4.45 (2H, q, OCH,CH.); 2.75 (3H, s, COCH.); 1.31 (3H, t, OCH,CH,)

sized the physical and chemical methods given in the
State Pharmacopeia of Ukraine were applied [2].

Melting points were determined by the capillary me-
thod at “PTM (M)” apparatus. The elemental analysis
of Nitrogen content was carried out with the help of an
automatic analyser “CNH”, model EA 1108 “Carlo Erba”.

IR-spectra were registered by a “Tensor 27 device
in KBr tablets, the concentration of the substance — 1%.

"H NMR spectra of the compounds synthesized were
recorded on a Varian Mercury VX-200 (200 MHz) spec-
trophotometer. The solvent is DMSO-Dy, the internal stan-
dard is tetramethylsilane (TMS). Chemical shifts are giv-
en at the ppm scale.

The data of elemental analysis correspond to the cal-
culated ones.

2-(Benzoylamino)(2-oxoindoline-3-ilidene)etha-
noic acid ethyl ester (3a).

Method A. Boil 2.9 g of the solution of (0.01 Mole)
of 3-(5-ox0-2-phenyl-1,3-oxazol-4(5H)-ilidene)-1,3-di-
hydro-2H-indole-2-one (2a) in 200 ml of absolute etha-
nol for 6 hours. Then add 100 ml of water to the reac-
tion mixture and continue to heat for 30 minutes. Filter

the precipitate obtained, wash with water, dry and re-
crystallise from ethanol. The yield is 3.10 g (92.5%)).
The melting point is 176-177°C. Compounds (3b-g) were
obtained in the same manner.

Method B. Boil 2.9 g of the solution of (0.01 Mole)
of 3-(5-0x0-2-phenyl-1,3-oxazol-4(5H)-ilidene)-1,3-di-
hydro-2H-indole-2-one (2a) in 50 ml of 96% ethanol
on water bath for 1 hour. In 2 hours filter the precipitate
obtained, wash with ethanol, dry and recrystallise from
ethanol. The yield is 3.29 g (98%). The melting point
is 176-177°C. Compounds (3b-g) were obtained in the
same manner.

The mixed sample of compounds obtained by me-
thods A and B does not lead to the melting point de-
pression, their 'H NMR spectra are identical.

CONCLUSIONS

1. A new method for 2-(benzoylamino)(1-R-2-oxo-
1,2-dihydro-3H-indole-3-ilidene)ethanoic acids ethylic
esters has been developed and their synthesis has been
performed.

2. The structure of the compounds synthesized has
been confirmed by IR-, '"H NMR-spectroscopy.
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CUHTE3 | BIACTUBOCTI ETUNIOBUX ECTEPIB 2-(BEH30INNAMIHO)(1-R-2-OKCO-1,2-
AurigpPo-3H-IHAoN-3-NIQEH)OUTOBUX KUCNOT

0.0.Anmyxoe

Knroyoei cnoea: cuHmes; rnoxidHi 2-(6eHsoinamiHo)(1-R-2-okco-1,2-duzidpo-3H-iHdon-3-inideH)
oumosux Kucriom; asfiakmoH,; 2-0KCoiHOOMIH; emuriosi ecmepu

AHari3 Haykoeoi' ma nameHmHOI rlimepamypu c8id4ums fpo rnepcrnekmusHicms rnowyKky 6iofoeiyHo ak-
mueHUX crioslyk ceped MoxiOHUX 2-0KCoiHOOMIHY, cepeld sIKUX 8idoMi aMiHOKUCiomu (mpurnmocgbaH), Hel-
[PO2OPMOH CEPOMOHIH, pPsd MPUPOOHUX arkarnoidie i CUHMemMUYHUX JliKapCbKux 3acobig (iHdomemauuH,
OumekapbiH). Ha kaghedpi aHanimuyHoT Ximii HauioHarbHo20 ghapmauesmuyHO20 yHigepcumemy erpo-
0oex bacambOx POKig rPo8oAsIMbCS WUPOKI OOCTIOKEHHSI CMOCOBHO pPO3pPObKU Memodie cuHme3sy i gu-
84eHHS1 ¢hi3UKO-XIMIYHUX | BiorioaidHUX ernacmueocmet 2emepurikapboHO8UX KUCIIOM i, 30Kpema, 2-0KCo-
iHOoniHoymosux Kucrom i npodyKmie iX NepemeopeHHsi 3 Memoro MoWyKy akmueHUX ma HewWKionueux
nikapcbKux 3acobig. Cripoba ompumamu emursosi ecmepu 2-(beH3oinamiHo)(1-R-2-okco-1,2-0uzidpo-
3H-iHdon-3-inideH)oumosux Kuc/iom 3a peakuieto ecmepudbikauii susisunacs Hegdarior. Hasimb nicrisi
mpueario20 Kur'simiHHs1 8i0roegidHUX Kucsiom 6 abCcosomH{HoMy emaHorTi 8 rpucymHOCmi KOHUEHMposa-
HOI cyrnbghamHOI Kucriomu 3 peakujtiHoi cymiwi 6yriu gudinieHi euxioHi crionyku. Po3ansidarodu anbmepHa-
mueHi MoXJueocmi 00epxkaHHs emusiosux ecmepig 2-(6eH3oinamiHo)(1-R-2-okco-1,2-0uzidpo-3H-iHAor1-
3-inideH)oumosux Kucriom 6yro 3anporoHo8aHo Or1sl ix CUHMe3y rPo8odUMU peakuito 83aeModil emaHosy
3 1-R-3-(5-0kco-2-¢beHin-1,3-okcasorn-4(5H)-inideH)-1,3-0uzidpo-2H-iHdos-2-oHamu. 3anporioHo8aHa Me-
moduka cuHme3sy Mae cymmesi rnepeeaau y ropiHsIHHI 3 iICHyHO4YUM MemodoM, a came. 8UKOPUCMaHHS
96% emaHorly y cniegiOHOWEHHI 1:4 i HagpieaHHs peaKyiliHOI cymiwi npomsizom odHiei 200uHU. bydosy
cuHme30e8aHuXx crosyk 0ogedeHo 3a dortomozoro I4-, IMP "H-criekmpockonii. B IMP 'H crniekmpax cuH-
me308aHUX CrioJlyK criocmepieacmbcsi psd 3a2arnbHUX cueHarie rnpomotie. Ceped HUX CuHeremu rpo-
moHie amiOHuXx epyr beHsoinamiOHux ¢ppaemeHmie ripu 0 12,75-12,42 m.4., psid cueHariie apoMamuyHUX
rnpomodie 8 obriacmi 8,06-6,89 m.4. ma cuaHanu emursbHO20 padukary y euansidi keadpynrnemHoeo cue-
Hary ripomodie ripu & 4,50-4,47 m.4. i mpurnnemHo2o cueHany rpu 6 1,33-1,15 m.u.

CUHTE3 1 CBOMUCTBA 3TUNOBbLIX 9®UPOB 2-(EEH30UNAMUHO)(1-R-2-OKCO-1,2-
AnrngpPo-3H-MHAOON-3-UNMAEH)YKCYCHbIX KUCINOT

A.A.Anmyxos

Knroyeenie cnoea: cuHmes; rnpoussodHsie 2-(beH3ounamuHo)(1-R-2-okco-1,2-0ueudpo-3H-uHdor-
3-unudeH)yKcyCHbIX KUCIIOM, a3fiakmoH, 2-0KCOUHOO/IUH, 3muriogble 3¢hupbi

AHanu3 Hay4yHoU U mameHmHoU numepamypbl caudemeribCcmeayem O NMepcrieKmusHOCmu rnoucka buo-
JI02U4EeCKU aKmuBHbIX COeOUHEHUU cpedu MpouU3800HbIX 2-OKCOUHOOIIUHY, Cpedu KOMmophbIX U3eecm-
HblE€ aMUHOKUC/I0MbI (mpunmogbaH), HelpO2oPMOH CEPOMOHUH, Psd MPUPOOHbIX arnkanoudos u CUH-
memuyecKux fiekapcmeeHHbIx cpedcms (UHOomemauyuH, dumekapbuH). Ha kaghedpe aHanumudeckou
Xumuu HauyuoHansHo20 ghapmauesmu4ecko20 yHugepcumema 8 mevyeHue MHo2uX j1em rpoeoosimcs
wiupokue uccriedosaHusi 8 obriacmu pa3pabomku mMemodo8 cuHmesa u UudyYeHUs: (hU3UKO-XUMUYECKUX
u buorozuyeckux ceolicme eemepusikapboHO8UX KUCIOM U 8 4aCMHOCMU 2-OKCOUHOOMUHYKCYCHBIX
Kucriom u npodyKkmoe ux rpeobpa3osaHusi C Uerbto Moucka akmueHbiX U 6e38pe0HbIX /leKapCcmeeH-
HbIx cpedcms. [Norbimka rnony4Yums 3muriosbie aghupbl 2-(6eH3ounamuHo)(1-R-2-okco-1,2-0ueudpo-3H-
UHAOr1-3-UnudeH)yKCyCHbIX KUC/I0m [10 peakyuu amepugukauuu okasanacb HeydadHol. [axe nocre
0numeribHO20 KUrMs4YeHUs1 Coomeemcmesyrolux Kuciom e abcosromH+oM SmaHorie 8 rpucymcmeuu KoH-
UeHmpUpo8aHHoOU CepHOU KUCIOMbI U3 peakyUOHHOU cMmecu bbiu 8biderieHbl UCXOOHbIe COEOUHEHUSI.
Paccmampueasi anbmepHamugHble 803MOXXHOCMU MOTy4YeHUSsT ImMuiosbix 3¢hupos 2-(beH30ounamuHo)
(1-R-2-okco-1,2-dueudpo-3H-uHAos1-3-unudeH)yKCyCHbIX KUcriom 6bir10 npedrnoxeHo 0715 uX CuHmesa
rposodums peakyuro e3aumodeticmeusi amaHora ¢ 1-R-3-(5-okco-2-gperur-1,3-okcason-4(5H)-unudeH)-
1,3-0uaudpo-2H-urHdon-2-oHamu. NpednoxeHHass Memoduka cuHme3sa umeem Cyu,ecmeeHHbIe rpe-
uMyujecmea o CpasHEeHUIo C Cyuecmesyrouum Memo0oM, makux Kak ucronb3oeaHue 96% amaHorna
8 coomHoweHuU 1:4 u HagpesaHUs peakyUuOHHOU CMecu 8 medeHue 00Ho20 Yaca. CrmpoeHue cuHme-
3UpoBaHHbIX coeduHeHuUl dokasaHo ¢ nomowbto VK-, SIMP "H-cnekmpockonuu. B SIMP 'H cnekmpax
CUHMe3upo8aHHbIX coeduHeHUl Habrrodaemcs psd obuwux cugHano8s nPomoHos8. Cpedu HUX CUHaemab!
MPOMOHO8 aMUOHbIX epyrin beH3ounamudHbIx ¢hpazmeHmos rnpu 0 12,75-12,42 m.4., pad cusHasnos apo-
Mamu4ecKkux rnpomoHos 8 obnacmu 8,06-6,89 m.4. u cueHasbl smusibHO20 padukarsia e eude keadpy-
remHo=20 cuaHarsa npomoHos rpu 6 4,50-4,47 m.4. u mpurnnemHo2o cueHana rpu 6 1,33-1,15 m.u.



