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Analysis of scientific and patent literature testifies that search of biologically active compounds among
derivatives of 2-oxoindoline is prospective. They include well-known amino acids (tryptophane), neu-
rohormone serotonine, a number of natural alkaloids and synthetic drugs (indomethacin, dimecarbin).
For many years at the Analytical chemistry department of the National University of Pharmacy the ex-
tensive studies have been conducted in the field of development of synthetic methods and the study
of physicochemical and biological characteristics of hetarylcarboxylic acids, in particular, 2-oxaindolin-
eacetic acids and products of their transformation in order to search active and harmless medicines.
The pharmacological research of (2-oxoindolin-3-ylidene)-2-oxoacetic acid derivatives allow making
a conclusion that the highest nootropic activity is shown by substances containing amino acid esters
moieties. Extending directions of the target-based search for biologically active compounds and bas-
ing on the previous studies it has been decided to include the fragments of amino acids into the core
structure — 2-(benzoylamino)(2-oxoindolin-3-ylidene)-2-oxoacetic acid and to carry out the synthesis
of N-[2-(benzoylamino)(1-R-2-oxoindolin-3-ylidene)acetyllamino acids ethyl esters. The structure of
the compounds synthesized has been confirmed by the data of elemental analysis, IR- and 'H NMR-
spectroscopy. In 'H NMR spectrum of N-[2-(benzoylamino)(1-R-2-oxoindolin-3-ylidene)acetyl]glycine
the signal of the methylene group of the amino acid residue is observed as a duplet at 5 4.0 ppm. The
signal of the carboxyl group proton in the spectrum of the acid is not observed as a result of deuterium
exchange. The signal of CH,-group is shifted downfield (4.08 ppm) for the ester. The signals of the
ethoxy group are recognized as a quartet at 4.20 ppm (2H, CH,) and a triplet at 1.21 ppm (3H, CH,).
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In Ukraine, as well as in the most countries all over
the world, a cerebral stroke is one of the most frequent
causes of disability and death rate. According to the re-
search data there are 600 patients with the consequences
of stroke per each 100 thousand of the population; 60%
of them remain invalids. At the same time an active re-
habilitation allows to decrease the degree of disability
for patients that overcome the cerebral stroke and to turn
them back to work.

Due to the fact that the native nootropic drugs no-
menclature is significantly less than the nomenclature
of this group of drugs available at foreign markets, and
which is very often insufficient for necessities of medi-
cal practice satisfaction, the search of new nootropic
drugs is an urgent task. Taking into consideration the
reference sources the interest for chemistry of 2-oxoin-
dolinacetic acids is conditioned by a significant biologi-
cal activity of their derivatives [12, 14-16].

Lately the attempts of modification of different com-
pounds by amino acids, which have a wide spectrum
of the pharmacological activity and provide harmless
and easily digestible form to other substances, are per-
formed. In many cases they have the potentiating effect
[17-20]. In addition, amino acids participate in the pro-
cesses of nervous, vascular and other types of regula-
tion of the body’s functions.

The aim of our research is the synthesis of a new
group of chemical compounds — N-[2-(benzoylamino)
(1-R-2-oxoindolin-3-ylidene)acetylJamino acids and their
ethyl esters as potential biologically active substances [8-10].

An attempt to obtain N-[2-(benzoylamino)(1-R-2-
oxoindolin-3-ylidene)acetyl]amino acids using the tra-
ditional method leads to target products (2-4) with 45-
50% yields. We offered the method with the use of me-
thanol solution of potassium hydroxide and 1,4-dioxane,
it allowed to increase the acid (2-4) yields up to 95%
preserving a sufficient degree of their purity (Scheme 1).

The amino acids (2-4) synthesized are yellow crys-
talline substances with precious melting points after
crystallization from 1,4-dioxane (Tab. 1); soluble when
heating in ethanol, dioxane, DMFA, DMSO.

The pharmacological research of (2-oxoindolin-3-
ylidene)-2-oxoacetic acid derivatives allow making a
conclusion that the highest nootropic activity is shown
by substances containing amino acid esters moieties
[5-7]. Taking this fact into account it was expedient to
carry out the synthesis of N-[2-(benzoylamino)(1-R-
2-oxoindolin-3-ylidene)acetyl]amino acid and, first of
all, N-[2-(benzoylamino)(1-R-2-oxoindolin-3-ylidene)-
acetyl]glycine ethyl ester.

Compound (5) was obtained by esterification of N-
[2-(benzoylamino)(1-R-2-oxoindolin-3-ylidene)acetyl]
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Scheme 1. Interaction of azlactone of 2-(benzoylamino)(2-oxoindolin-3-ylidene)acetic acid (1) with amino acids.

glycine (2) in absolute ethanol [3]. Ethyl esters of N-
[2-(benzoylamino)(1-R-2-oxoindolin-3-ylidene)acetyl]
glycine (5.1-5.5) were synthesized by alkylation of the
acid (2) in the presence of potassium carbonate in DMSO
solution. These compounds can be also obtained by heat-
ing azlactones containing aliphatic substituents in 1 po-
sition of the oxoindoline cycle (1.1-1.5) with glycine ethyl
ester hydrochloride in the ethanol media (Scheme 2).

N-[2-(benzoylamino)(1-R-2-oxoindolin-3-ylidene)
acetyl]glycine ethyl esters (5-5.5) after crystallization
from 1,4-dioxane are yellow crystalline substances with
precious melting points (Table 1), soluble in ethanol,
dioxane, DMFA, DMSO.

The structure of compounds (5-5.5) were confirmed
by the data of elemental analysis, IR- and 'H NMR-
spectroscopies (Tab. 2).

IR-spectra of the compounds synthesized, except
the stretching bands v N-H 3332 and 3291 cm' (2-4)
and 3297 cm (5-5.5), have an increased intensity of
stretching bands v C-H in the range of 3150-2928 cm,
and it indicates the presence of aliphatic substituents.
The stretching band v C=0 at 1733 (2-4) and 1737 cm!
(5-5.5) testifies the presence of the carbonyl group in
the structure bonded to the alkyl radical [1, 4].

In '"H NMR spectrum of N-[2-(benzoylamino)(1-R-
2-oxoindolin-3-ylidene)acetyl]|glycine (2) the signal of

the methylene group of amino acid is recognized as a
duplet at 6 4.0 ppm. The signal of the carboxyl group
proton in the spectrum of the acid is not observed as
a result of the deuterium exchange. The signal of the
CH,-group is shifted downfield (4.08 ppm) for the ester
(5). The signals of the ethoxy-group are observed as a
quartet at 4.20 ppm (2H, CH,) and a triplet at 1.21 ppm
(3H, CH,) [13].

Experimental Part

When studying the objects under research in order
to confirm the structure and purity of the substances syn-
thesized the physical and chemical methods described
in the State Pharmacopeia of Ukraine were used [2].

Melting points were determined by the capillary me-
thod on a “PTM (M)” apparatus. The elemental analy-
sis of Nitrogen was carried out on an automatic analy-
ser “CNH”, model EA 1108 “Carlo Erba”.

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

"H NMR spectra of the compounds synthesized were
recorded on a Varian Mercury VX-200 spectrophoto-
meter (200 MHz). The solvent was DMSO-Dq, the in-
ternal standard was tetramethylsilane (TMS). Chemi-
cal shifts are given at the ppm scale.

The data of elemental analysis correspond to the
calculated one.
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Scheme 2. Synthesis of N-[2-(benzoylamino)7(1-R-2-oxoindolin-3-ylidene)acetyl]glycine ethyl ester (5-5.5).
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Table 1

Characteristics of N-[2-(benzoylamino)(1-R-2-oxoindolin-3-ylidene)acetyl]amino acids (2-4)

and ethyl esters (5-5.5)

Compound Molecular formula %{m’ Melting point, °C Yield, %
2 C,oH,sN,O, % 250-252 95
3 C,H,,N,O, % 250-252 93
4 C,H,oN,O, % 222-223 92
5 C,H,N,O, Lo 248-250 92
5.1 C,,H, N0, o 232-234 84
5.2 C,;H,;N,O, % 174-176 81
53 C,.H,sN, O, % 160-162 88
54 C,.H,N,O, 237 153-155 86
5.5 C,.H,.N,O, oo 196-198 99

N-[2-(benzoylamino)(1-R-2-oxoindolin-3-ylide-

ne)acetyl|glycine (2)

H
0=—=C——N——CH,COO0

H
C—N—~ C

o

Iz

To the solution of 0.3 g (0.005 mol) of KOH in
10 cm?® of methanol add 0.4 g (0.005 mol) of glycine.
Transfer the mixture obtained into solution of 1.45 g
(0.005 mol) of 3-(5-ox0-2-phenyl-1,3-oxazole-4(5H)-
ylidene)-1,3-dihydro-2H-indol-2-one) (1) in 10 cm? of
1,4-dioxane. Heat the reaction mixture with a reflux on
a water bath for 60 min, then cool and transfer into wa-
ter acidified by chloric acid. Filter the precipitate, wash
with water, dry and crystallize from 1,4-dioxane. The

Table 2

"H NMR spectra of N-[2-(benzoylamino)(1-R-2-oxoindolin-3-ylidene)acetylJamino acids (2-4)

and ethyl esters (5-5.5)

Chemical shifts, 6, ppm.
Compound | NHCO |NH-indol| CONH . :
(1H, 0) (1H, 0) (1H, 7 Ar-H Protons signals of other functional groups
2 12.89 11.05 9.18 8.01-6.75,m,9H |3.91 (2H, d, CH,)
3 12.81 11.01 8.91 8.02-6.81, m,9H |3.51 (2H, m, CH,CH,); 2.61 (2H, t, CH,CH,)
] 3.35 (2H, m, CH,CH,CH,); 2.27 (2H, t, CH,CH,CH.,);
4 12.85 11.07 8.09 7.95-6.90, m, 9H 1.78 (2H, m, CH.CH.CH.)
5 12.92 11.10 9.28 8.02-6.92, m,9H |4.09 (4H, m, NHCH,+CH,CH;); 1.21 (3H, t, CH,)
] 4.11 (4H, m, NHCH,+ OCH,CH.); 3.25 (3H, 5, NCH.);
5.1 12.89 9.21 8.02-6.82, m, 9H 1.21 (3H,t, OCH.CH.)
) ) 4.18 (4H, m, CH,COOCH,); 3.80 (2H, t, NCH,);
5.2 12.88 9.24 7.98-6.83, m, 9H 1.20 (6H, m, 2CH,)
4.12 (4H, m, CH,COOCH.,); 3.80 (2H, t, NCH,);
53 12.89 - 9.23 7.95-6.81, m,9H |1.65 (2H, m, CH,CH,CH,); 1.21 (3H, t, OCH,CH,);
0.89 (3H, m, CH,CH,CH,)
4.20 (4H, m, CH,COOCH,); 3.75 (2H, t, NCH,);
5.4 12.89 - 924 | 7.95-6.83,m,9H |1.67 (2H, m, NCH,CH.,); 1.23 (2H, m, N(CH,),CH.);
1.20 (3H, t, OCH,CH,); 0.88 (3H, t, N(CH,),CH.)
] ] 5.02 (2H, s, NCH.); 4.12 (4H, m, CH,COOCH,);
5.5 12.81 9.31 7.98-6.81, m, 14H 1.19 (3H, t, CH,CH,)
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yield is 1.72 g (95%), m.p. 250-252°C. Compounds (3,4)
are obtained in the same manner.

N-[2-(benzoylamino)(1-R-2-oxoindolin-3-ylide-
ne)acetyl]glycine ethyl ester (5)

H
O——=C——N——CH,COOE!
| w
C— N—ﬁ
.

(¢}

N
H

Method A. In a round-bottomed flask place 1.82 g
(0.005 mol) of N-[2-(benzoylamino)(1-R-2-oxoindolin-
3-ylidene)acetyl]glycine (2), 15 cm® of absolute ethanol
and 0.2 ml of the concentrated sulfuric acid. Heat the
flask with a reflux and a drying tube on a water bath for
90 min. In 12 hours filter the precipitate formed, wash
with water, dry and crystallize from 1,4-dioxane. The
yield is 1.8 g (92%), m.p. 248-250°C. Compounds (5.1-
5.5) are obtained in the same manner.

Method B. To 1.45 g (0.005 mol) solution of 3-(5-
oxo0-2-phenyl-1,3-oxazole-4(5H)-ylidene)-1,3-dihydro-

2H-indol-2-one) (1) in 15 cm® of ethanol add 1.4 cm?
(0.005 mol) of triethylamine and 1.04 g (0.005 mol)
of glycine ethyl ester hydrochloride. Heat the reaction
mixture with a reflux on a water bath for 60 min, then
cool and transfer into water acidified by chloric acid.
Filter the precipitate, wash with water, dry and crystal-
lize from 1,4-dioxane. The yield is 1.8 g (92%), m.p.
248-250°C. The mixed sample of the compounds ob-
tained by A and B methods does not possess melting
point depression, their 'H NMR-spectra are identical.

CONCLUSIONS

1. The method for obtaining of N-[2-(benzoylamino)
(1-R-2-oxoindolin-3-ylidene)acetylJamino acids with the
use of methanol solution of potassium hydroxide and
1,4-dioxane has been developed, and it allows to increase
the yields of target products up to 95% preserving a suf-
ficient degree of their purity. Ethyl esters of N-[2-(ben-
zoylamino)(1-R-2-oxoindolin-3-ylidene)acetyl]glycine have
been synthesized.

2. The structure of the compounds synthesized has
been proven by the data of elemental analysis, IR- and
'H NMR-spectroscopy.
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CUHTES3 | BINTACTUBOCTI ETUNIOBUX ECTEPIB N-[2-(BEEH3O0INTAMIHO)(2-OKCOIHAOJIH-

3-INIAEH)ALUETUN]AMIHOKUCTIOT
0.0.Anmyxoe

Knroyoei cnoea: cuHmes; rnoxidHi 2-(6eHsoinamiHo)(1-R-2-okco-1,2-0uzidpo-3H-iHdon-3-inideH)
0UMmoBUX KUC/IOM; a3 N1akmoH,; aMiHOKUCIIomu, emursiosi ecmepu

AHari3 Haykogoi ma nameHmHor fiimepamypu ceid4yums fpo fnepcrekmusHicme nowyKy 6ionoaiyHo
aKmueHUX Criofyk ceped rnoxiOHUX 2-0KCOIHOOMIHY, ceped SKux 8idoMi aMiHOKUciomu (mpurnmogbaH),
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HelpOo20pMOH CEPOMOHIH, psi0 MPUPOOHUX askasoidie i CUHMemUuYHUX JiKkapCbKuXx 3acobig (iHoomema-
UuH, OumekapbiH). Ha kagheOpi aHanimuyHoI Ximii HaujioHanbHO20 ¢ghapmauesmuyHo20 yHigepcumemy
npomsizoM 6ba2ambOX POKi8 po8odsiMbCsl WUPOKI OOCIOXKEHHS 8 2arly3i po3pobku memodie cuHmMe3sy
ma eug4eHHs1 (hi3UKO-XiMIYHUX i 6iofo2iYHUX eracmueocmeli 2emepusikapboHOB8UX KUCIOM, 30Kpe-
Ma, 2-OKCOIHOOMHOUMOBUX KUCIOM I poOyKmig ix nepemeopeHHsi 3 MeMOK MOWyKy akmueHUX ma
Hewkidnusux nikapcbKux 3acobis. ®apmakoriociyHi 00CiOKeHHS MoXiOHUX (2-0KCOIHOOMIH-3-ini0eH)-
2-0Kcioymoeoi Kucromu 9003807usnu 3pobumu 8UCHOBOK, WO Halbinbwy HOOMPOIHY akmueHICMb
MposiIBIAOMb PEHOB8UHU, 00 CKnady sSKUX 8x008mb 3aiuwKu ecmepie amiHokucriom. Po3wuptooyu
HanpsiMKu yinecripsmosaHo20 rnowyky BAP, a makox crniuparoquck Ha rnornepedHi AOCiOXKeHHS, MU
supiwusu 0o bazoeoi cmpykmypu 2-(6eH3oinamiHo)(2-okcoiHdoriH-3-inideH)oymoesoi Kucriomu eeec-
mu ¢bpaemeHmu amiHokuciom i 30iicHumu cuHme3s emusiogux ecmepie N-[2-(6eH3oinamiHo)(1-R-2-
OKcoiHOoriH-3-innideH)ayemurijamiHokucriom. bydosy crionyk dogedeHo daHUMU e/leMeHMHO20 aHa-
nizy, I4- ma SIMP "H-cnekmpockonii. B SAMP 'H-cnekmpi N-[2-(6eH30inamiHo)(1-R-2-okcoiHdoniH-3-
inideH)auemurijaniyuHy cu2Haa MemusieHo80I epynu aMiHOKUC/IOMHO20 3arnulluKy MposiensiemsCsi y
suansdi dybrniemy ripu & 4,0 m.4. CuaHan MpomoHy KapbOoKCUIbHOI 2pyrnu y criekmpi 3a3Ha4eHol KUC/10-
mu He criocmepieaembcsi 8Hacliook delimepoobmiHy. [ns ecmepy cuerHan CH,-epynu amiwyemscs y
6inbw criabke rorne 4,08 m.4. CueHanu emoKcuribHOI 2pynu Matoms 8uesnsad keapmemy rpu 4,20 M. 4.
(2H, CH,) ma mpunnemy npu 1,21 m.4. (3H, CH,).

CUHTE3 1 CBOMUCTBA 3TUNOBbLIX 9®UPOB N-[2-(BEH30UNTAMUHO)(2-OKCOUHOONWUH-
3-UNWOEH)ALETUN]AMUHOKUCTIOT

A.A.Anmyxoe

Knroyeenie cnoea: cuHmes; rpoussodHbie 2-(beHaounamuHo)(1-R-2-okco-1,2-0ueudpo-3H-uHdor-
3-unudeH)yKcyCHbIX KUCIIOM, a3fiakimoH,; aMUHOKUCIOMbI;, 3musiogble 3¢hupbi

AHarnu3 Hay4YHoU u nameHmHouU numepamypbi ceudemernibcmayem 0 nepcrnekmueHocmu rnoucka buo-
Jlo2uyecKU akmueHbIx coeduHeHuUl cpedu rpousBoOHbIX 2-0KCOUHAOMUHA, cpedu KOmopbIx u3gecm-
Hble aMUHOKUCI0mbI (mpurnmoghaH), HelipO20PMOH CEPOMOHUH, pPsI0 NMPUPOOHbLIX ankaaoudos U CUH-
memuu4ecKux fiekapcmeeHHbIx cpedcmes (UHOomMemauuH, OumekapbuH). Ha kaghedpe aHanumuyeckoul
Xumuu HayuoHanbHO20 thapmayesmuyecKkoeo yHugepcumema 8 meyeHue MHoaux 1em rnposoosim-
cs Wwupokue uccriedosaHusi 8 obriacmu paspabomku Memodo8 cuHmesa u usy4eHue pu3UKO-XUMU-
4yeckux u buornoaudeckux ceolicme eemepunikapboHO8bIX KUCIIOM, 8 YaCmHOCMU, 2-OKCOUHOOMUH-
YKCYCHbIX KUC/I0M U rpodyKmoe ux rnpeobpa3osaHusi C UErbio Noucka akmugHbIX U 6e36pedHbIX re-
KapcmeeHHbIx cpedcms. @apmakoroaudeckue uccriedosaHusi Mpou3eo0HbIX (2-0KCOUHOOMUH-3-Uuru-
0€H)-2-0KcuyKcyCcHOU KUCIombl M0380/uU coennamb 861800, YMO HaUbOMbWY HOOMPOIMHYH aK-
MmueHOCMb MPOSIBIISIOM 8eWeCmea, 8 COCMas Komopbix 8X005im ocmamku 3¢hupo8 aMuHOKUCIOM.
Pacwupsisi acnekmsl yesneHarnpasrneHHo20 roucka bAB, a makxe onupasicb Ha npedbidyujue uc-
credosaHusi, Mbl pewunu 8 6azosyro cmpykmypy 2-(6eH3ounamuHo)(2-0KCoUuHOOMUH-3-UnudGeH)yKcyc-
HOU Kucriombl 8eecmu ¢hpazaMeHmbl aMUHOKUCIIOM U OCyU,ecmeumb CUHMEe3 3musiosblx 3¢hupos
N-[2-(6eH30ounamuHo)(1-R-2-okcouHOonuH-3-unudeH)auemunJamuHokucriom. CmpoeHue coeduHe-
Hul OoKa3aHOo OaHHbIMU 3rieMeHmMHoe0 aHarnusa, VK- u IMP 'H-cnekmpockonuu. B AIMP 'H cniekmpe N-[2-
(6eHsounamuHo)(1-R-2-okcouHdonuH-3-unudeH)auemursijenuyuHa cuaHan MemusieHo8oul 2pyrrbl amu-
HOKUCIIOMHO20 ocmamka rposiensiemcs 6 sude dybriema ripu 6 4,0 m.4. CueHar npomoHa KapboKcusib-
HOU 2pyrinkl 8 criekmpe ykasaHHoOU Kucriomsl He Habrntodaemcs ecriedcmeaue delimepoobmera. [ns
agbupa cuzHan CH,-epynnsl cmeuw,aemcs 6 6onee criaboe nosne 4,08 m.4. CueHarsl 3moKcuisHoU
epynnbl umetom eud keapmema rpu 4,20 m.4. (2H, CH,) u mpunnema npu 1,21 m.4. (3H, CH,).



