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Abstract. The properties of various functionally substituted nitrogen-organic com-
pounds depend on their structure, the state and nature of the functional group in their
molecule. Functionally substituted proteins obtained on the basis of the peptide bond of
substituted heterocyclic compounds from various amino acids perform a physiological
function that is widespread in nature and is important for the vital activity of the body.
The direct acidification reaction of aromatic amines with aromatic carboxylic acids takes
place under severe conditions at temperatures above 280°C, the product is obtained with
low yield, and at the same time additional products are formed.

Among carbonaceous compounds, chloranhydrides of carbonic acids have the
strongest electrophilic properties. The reaction of acylation with chloranhydrides
proceeds in mild conditions and the reaction product is obtained with a high yield.

Relevant carboxamide compounds have been obtained by acidification of N-phe-
nylacetic acid and 3-oxindole with chlorocarboxylic anhydride of 1-methyl-cyclo-
hex-3-ene. It has been found that the carboxamide compound obtained on the basis
of N-phenylacetic acid formes carboxamide compound of 3-oxindole in the basic
medium cycling intramolecularly.

Introduction

Amide compounds are of special scientific and practical importance among the derivatives of
carboxylic acids. Organic compounds containing amide groups in the molecule have a wide range of

applications.

Amide compounds are widely used in medicine as medicine preparates[1; p. 185-187], in agri-
culture as bio stimulant for plants [2, 3], in technology as inhibitor [4] for protection of metals from

corrosion.

In this article, the reaction of acylation of 3-hydroxyindole and N-phenylacetic acid with 1-
methylcyclohex-3-enecarboxylic acid chloride (II) (1) was studied.

At first glance, it seems that amide compounds can be obtained in a very simple way by acidifying
amines with carboxylic acids. However, as a result of this reaction, first no amide but salt is obtained:

RCOOH +NH; —]

+
—> NH,RCOO"

— R_CO_NH2 +H20

The reason why the amide compound cannot be obtained directly in this reaction is that the
carbonyl group of the acid (RCOOH) moves to the base (NH3) faster than to the electrophilic group

of ammonia.
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0]
// faster // +
SO A \O .
O_H NH3
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The direct acylation reaction of aromatic carboxylic acids and aromatic amines proceeds under
harsh conditions at temperatures above 280°C, the product is obtained in low yield, and by-products
are also formed.

It is known that chlorocarboxylic anhydrides have the strongest electrophilic properties among
carbonyl compounds. The acidification reaction with chlorocarboxylic anhydrydes occurs under soft
condition and the reaction product is obtained with high yield.

1-methyl-cyclohex-3-enecarboxylic acid (1) has been obtained by condensation of divinyl with
methacrylic acid according to the Diels-Alder reaction [5].

CHj
b O
o)
I

Chlorocarboxylic anhydride (II) of 1-methyl-cyclohex-3-ene (I) has been synthesized by the
affection of trichlorohosphorus (PCl3) in benzene medium according to the method of [6; p.358-359].
The reaction of chlorocarboxylic anhydride (II) with N-phenylacetic acid occurs by the following
scheme:

HN—CH,—COOH
CH

CHs 3 7
c—cl — N A
i + C CH OH
i g
I 1

1-(1-methyl-cyclohex-3-enecarbonyl)-3-oxindole (IV) — derivative of 3-oxindole (IV) has been
obtained as a result of intramolecular cyclization when heating [(1-methyl-cyclohex-3-enecarbonyl)-
phenyl-amino]acetic acid (III) obtained as a result of the reaction in the basic medium.

1 v

This substance (IV) has been obtained by acidification of 3-oxindole with chlorocarboxylic
anhydride (IT) of 1-methyl-cyclohex-3-ene on the basis of cross-synthesis. It is known from the liter-
ature that 3-oxindole is found in two keto (A) and enol (B) forms of tautamer.
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N- and O-acidification products, even in N,O-acidifition products are obtained, when acidified
with acetic anhydride. This is due to the fact that acetic anhydride has weak electrophilic properties
and the reaction is carried out under severe conditions. It is known from the literature that among the
carbonyl compounds, anhydrides of carboxylic acids have the weakest, and halogen anhydrides have
the strongest electrophilic properties. Therefore, when chlorocarboxylic anhydride of 1-methyl-cy-
clohex-3-ene (II) is acidified with 3-oxindole, the reaction proceeds to the direction of the obtaining
the N-acyl compound, and only the N-acyl compound (IV) is obtained. The reaction takes place ac-
cording to the following scheme:

EN
CH, o\\C CH, Y
OO~ OL
g N ﬁ_N
) o IV

II

The composition and structure of the synthesized substances have been confirmed by chemical
reaction, cross-synthesis, IR and NMR spectroscopy.

Experimental part

The IR spectra of the synthesized substances have been recorded on a “Nicolet is 10” spectro-
photometer in the suspension state in a thin layer or in Vaseline oil.

NMR spectrum has been recorded on “Bruker 300” spectrophotometer (operating frequency is
300 MHz); internal standard-HMDS, chemical shift 6 scale.

TLC analysis has been performed on silica gel in the system of petroleum ether—diethyl ether—
acetic acid (90:10:4.5).

1-Methyl-cyclohex-3-enecarboxylic acid (I).

260 g (3 mol) of methacrylic acid and a mixture of 165 g (3 mol) of butadiene and 200 ml of toluene
is heated in a rotating autoclave at 180-200°C for 2 hours in the presence of 2 g of hydroquinone. 350 g
(85%) of adduct has been obtained after processing the reaction mixture by classic way. Melting point
78°C (EtOH-H>O). This is same with the information of [5] literature: 77,5-78°C.

Chlorocarboxylic anhydride of 1-methyl-cyclohex-3-ene (II).

Mixture of 140 g (1.0 mol) of 1-methyl-cyclohex-3-enecarboxylic acid (1) and 80 ml of benzene
is placed in a three-neck flask equipped with a reverse refrigerator, stirrer, drip funnel and thermometer
and 91.60 g (0.6 mol) of phosphorus chloride is added drop by drop with stirring. After the addition of
phosphorus chloride, the reaction mass is heated up to 75-80°C. The yellow viscous liquid formed dur-
ing the reaction precipitates at the bottom of the flask. The clear liquid phase is separated by decantation
way and distilled under normal condition. 150.57 g (95%) of chlorocarboxylic anhydride of 1-methyl-
cyclohex-3-ene (II) is obtained as a result of the reaction. Tooiling 185-187°C/760 mm.of mercury,
n3® 1.4830, d3° 1.0925. This is same with the information of literature.

[(1-Methyl-cyclohex-3-enecarbonyl)-phenyl-amino]acetic acid (I1I).
The mixture of 7.58 g (0.05 mol) of N-phenyl acetic acid and 70 ml of p-xylene is placed in a
three-neck flask equipped with a mechanical stirrer, reverse refrigerator and thermometer and 7.93 g
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(0.05 mol) of chlorocarboxylic anhydride of 1-methyl-cyclohex-3-ene (II) is added drop by drop with
stirring. The temperature of the reaction mass increased up to 45°C when chlorocarbon anhydride (II)
was added. After complete addition of chloroanhydride (II), the reaction mass was heated to 120-125°C
for 2 h. and left overnight. The precipitated crystalline substance is washed with water and then recrys-
tallized in a water-alcohol mixture. Obtained: 12,53g (91,80%), tmei=178-179°C (EtOH-H,0). R¢ 0,36.

IR spectrum, v, cm™': 3340 (-OH), 1715 (%‘N/\), 1710 (C=0), 1640 (C=Cin cycle), 1580, 1510, 1480

(C=Cu.), 760, 735, 720 (C=C,mono-substituted). NMR spectrum 'H §, MHz: 1.32s (3H, CH3), 1.90-
2.20m (6H, 3CH>»), 5.52s (2H, CH=CH), 7.0-7.26m (5H, Ar), 10.8s (1H, -OH). R¢ 0,35.

1-(1-methyl-cyclohex-3-enecarbonyl)-2.2-dihydro-indole-3-on (IV).

A mixture of 13.65 g of carboxamide (III), 2.8 g of KOH and 70 ml of ethyl alcohol is placed
in a three-neck flask equipped with a mechanical stirrer, a thermometer and reserve refrigerator with
a water trap and heated to 65-70°C with stirring for 5 hours. After overnight, the precipitated sub-
stance is separated by filtration and washed several times with water. Obtained: 11.03g (86.5%) of
(IV) compound. Tmet=132-133°C (EtOH-H20). R 0.52. IR spektr, v, cm™: 1720 (C=0), 1715 (%-N’\),

1650 (C=Cin cycie), 1600, 1560, 1480 (C=C,r.), 760, 740 (C=Cj.1,2-substituted). NMR spectrum 'H §,
MHz: 1.30s (3H, CH3), 1.92-2.23m (6H, 3CH>), 4.56 (2H, >CH>), 5.54s (2H, HC=CHin cycle), 7.20-
7.85m (4H, CeHa). Rf 0.56.

Acidification reaction of chlorocarboxylic anhydride of 1-methyl-cyclohex-3-ene (II) with 3-

oxindole (cross-synthesis).

Using the above method, 6.65 g (0.05 mol) of 3-oxindole and 80 ml of p-xylene have been placed
in a three-neck flask equipped with a mechanical stirrer, reserve refrigerator, drip funnel and ther-
mometer and 7.93 g (0.05 mol) of chlorocarboxylic anhydride (I) is added drop by drop by mixing.
When chlorocarboxylic anhydride was added, the temperature of the reaction mass increased up to
50°C. The reaction mass is heated to 115-120°C stirring for 1.5 hours after complete addition of chlo-
rohydride (II). After overnight, the crystalline substance is separated by filtration and recrystallized
in a water-alcohol mixture. Obtained: 11.76 g (92.3%) of 1-(1-methyl-cyclohex-3-enecarbonyl)-2.2-
dihydro-indole-3-on (IV) substance. The physical parameters, IR and NMR spectra of the substance
(IV) obtained by both methods are the same.

Conclusion

In this article, the reaction of acylation of 3-oxindole and N-phenylacetic acid with 1-methyl-
cyclohex-3-encarboxylic acid chlorohydride was studied for the first time. When the resulting sub-
stance is acylated with 3-hydroxyindole chlorohydride of 1-methylcyclohex-3-encarboxylic acid on
the basis of mutual synthesis, the reaction proceeds in the direction of obtaining an N-acyl compound,
and as a result of the reaction, only the N-acyl compound 1-(1-methylcyclohex-3-encarbonyl)-2,2-
dihydro-indole-3 is obtained- him.

The obtained substances can be used in medicine as medicines, in agriculture as stimulants for
plants, in engineering as inhibitors to protect metals from corrosion.
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1-METIL-TSiIKLOHEKS-3-ENKARBON TURSUSU XLORANHIDRIDIiNiN 3-OKSiiNDOL VO
N-FENILSIRK® TURSUSU iL9 ELEKTROFIL REAKSIYALARI

M.9.Riistomov, S.M.Eyvazova, N.9.Veysova, G.9.Mirzayeva
Azarbaycan Texniki Universiteti

Xiilasa. Miixtolif funksional avozli azotiizvi birlogsmalorin xassalori onlarin qurulusundan, molekulundak: funksional
qrupun vaziyyatindsn va tobiatindon asilidir. Funksionalavazli heterotsiklik birlosmalorin miixtolif amintursulardan pep-
tid rabitosi asasinda alinan zulallar tobistdo genis yayilmis vo orqanizmin hoyat foaliyyati li¢lin miithiim oshomiyyot kosb
edon fizioloji funksiyan1 yerino yetirir. Aromatik karbon tursulari ilo aromatik aminlorin birbasa asillogsma reaksiyasi sort
soraitdo 280°C temperaturdan yiiksok temperaturda gedir, mohsul az ¢iximla alinir, eyni zamanda olavo mohsullar da
omolo golir.

Karbonilli birlogmalor sirasinda karbon tursularinin xloranhidridlori on giiclii elektrofil xassoyo malikdir. Xloranhid-
ridlorls asillogma reaksiyasi yumsaq soraitds gedir vo reaksiya mohsulu yiiksok siximla alimur.

Tadqiqat isindo N-fenilsirks tursusu vo 3-oksiindolu 1-metil-tsikloheks-3-enkarbon tursusunun xloranhidridi ilo
asillogdirmoklo miivafiq karboksiamid birlosmolori alinmisdir. Miioyyon edilmisdir ki, N-fenilsirko tursusu osasinda
alinan karboksiamid birlogsmasi osasi miihitdo molekuldaxili tsikllogorak 3-oksiindolun karboksiamid birlogmosini
omolo gotirir.

Acar sozlar: karbon tursusu, xloranhidrid, karboksiamid, oksiindol.

SJIEKTPO®UJIBHBIE PEAKIIMU XJIOPAHI UJIPUJIA 1-METUILUKJIOTEKC-3-DHKAPEOHOBOMN
KHCJIOTHI C 3-OKCUHUHJ0JIOM U N-OEHUJTYKCYCHOM KUCJIOTON

M.A.Pycramos, lI1.M.JiiBazoBa, H.A.BeiicoBa, I'.A.Mup3oeBa
A3epbatioscancKull mexHUYeCKull YHUGEpCUumem

Pe3rome. CBoiicTBa pa3aMYHBIX (PyHKINOHAIBHO 3aMEIIEHHBIX a30TCOAEPIKAIINX COSUHEHUH 3aBUCAT OT UX CTPYK-
TYpPBI, COCTOSIHUSI M IPUPOJIb! (PyHKIMOHAIBHOM TPYHIEI B UX MOJIeKyiIe. PYHKIIMOHANBHO 3aMEIIeHHbIE OCNTKH, TTOITy-
YEHHBIC HA OCHOBE MENTUIHON CBA3M 3aMELICHHBIX T€TEPOLHKINUECKUX COSIUHEHNH U3 PA3IMYHBIX AMUHOKHUCIIOT, BbI-
TIOTHAIOT (PU3MOIOTHIECKYIO (DYHKIHIO, MUPOKO PAaCIPOCTPAHEHHYIO B MPUPOJEC U MMEIOIIYI0 Ba)KHOE 3HAUCHUE VIS
KHU3HEACATEILHOCTH Opranu3Ma. Peakuus npsiMoro aliMpoBaHus apOMaTHYECKUX KapOOHOBBIX KUCIOT M apoMaTHue-
CKUX aMHMHOB IIPOTEKAET B )KECTKUX YCIOBHUAX NpH Temreparype Boime 280°C, mpoayKT MoydaeTcs ¢ HU3KUM BBIXOJIOM,
U B TO K€ BpeMs - TaK)Ke 00pazyroTCsl TOMOJIHUTEIbHBIC MPOAYKTHI.

Cpenu kapOOHWIIBHBIX COCAMHEHUI HanbOoJiee CUIIBHBIMH 3JIEKTPO(QHIBHBIMU CBOICTBaMU 00JaAaloT XJIOpaHTHI-
PHIIBI YTIEPOAHBIX KUCIOT. Peakius aluianpoBaHust XJIOPaHTUAPHIA IPOTEKAET B MATKUX YCIOBUSX M IIPOAYKT PEaKIHN
TMIOJTY4aeTcsl C BBICOKUM BBIXOJIOM.

B xone rccrenoBanus ObUTH MOJTyYEHBI COOTBETCTBYIOIIE KapOOKCHAMH/IHBIE COSJMHEHHMS ITyTEM allMiInpoBaHust N-
(PCHMITYKCYCHOM KHCIIOTHI M 3-OKCHUHJI0JIA XJIOPAHTUAPHIOM | -METHIIIMKIIOTeKC-3-9HKapOOHOBOH KUCIIOTHI. Y CTaHOB-
JICHO, YTO KapOOKCHaMHIHOE COSANHEHNUE, MTOTyYeHHOEe HAa OCHOBE N-(eHMITyKCYCHOW KHCIIOTHI, B KUCIION Cpelie BHYT-
PUMOJICKYIIAPHO LUKJIN3YETCs ¢ 00pa3oBaHUEM KapOOKCHAMHIHOTO COSANHEHNUS 3-OKCUMH/IONIA.

Knroueevie cnosa: yenesoonas Kucioma, XaiopaHeuopuo, Kapookcuamuo, OKCUUHOOIL.
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