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ABSTRACT

n this study, the reactions of the 1-adamantyl amine with 4 different ester ethoxycarbonyl hydrazone derivatives were

studied. At first, iminoester hydrochloride derivatives were synthesized according to the Pinner method. Then they
were reacted with ethyl carbazate to synthesize ester ethoxycarbonyl hydrazone derivative compounds. In the last step,
3-substituted-4-adamantyl-1,2,4-triazol-5-one derivatives were aimed to synthesize, the ester ethoxycarbonyl hydrazone
compounds were heated in an oil bath dry to dry with 1-adamantyl amine. It has been observed, however, that the ring is
not closed according to IR and "H-NMR analysis and the ethyl N-(adamantylcarbamoyl)alkylcarbohydrazonoate derivative
compounds were synthesized as stabile and original compounds. The structures of the synthesized compounds were eluci-
dated by spectroscopic methods using IR, "TH-NMR, *C-NMR spectra and LC/MS analysis.
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0z

B u calismada, 1-adamantil amin bilesiginin 4 farkli ester etoksikarbonil hidrazon tiirevi ile reaksiyonu incelenmistir. ilk
olarak, iminoester hidroklorir tiirevleri Pinner yontemine gore sentezlendi. Daha sonra, ester etoksikarbonil hidrazon
tUrevi bilesiklerinin sentezlenmesi icin etil karbazat ile reaksiyona sokuldu. Son basamakta, 3-stbstitie-4-adamantil-1,2,4-
triazol-5-on tlrevlerinin sentezlenmesi amaglandi, ester etoksikarbonil hidrazin tirevli bilesikler 1-adamantil amin ile bir
yag banyosunda kuru kuruya isitildi. Ancak, IR ve '"H-NMR analizleri ile halkanin kapanmadigi anlasildi ve etil N- (adamantil-
karbamoil)alkilkarbohidrazonoat tirevi bilesiklerin stabil ve orijinal bilesikler olarak sentezlendigi gézlenmistir. Sentezlenen
bilesiklerin yapisi, IR, "H-NMR, *C-NMR spektrumlari ve LC/MS analizi gibi spektroskopik yéntemlerle kanitland.
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INTRODUCTION

nvestigation and synthesis of new heterocyclic com-

pounds are extremely important because it will cont-
ribute to the potency of the drug active substance [1].
The development of effective and alternative methods
for the synthesis of compounds with potential biologi-
cal properties has become more important, nowadays.
The 1-adamantyl amine, which has been used in the
synthesis of heterocyclic compounds since 1967, has
been a highly studied substance due to the important
pharmacological activities of its derivatives in the follo-
wing years. Compounds carrying the adamantane ring
are known for their antiviral activity [2,3].

Several examples of compounds which contain ada-
mantane ring and exhibit drug properties, such as tro-
mantadine, rimantadine and adapromin, are given in
Figure 1 [4-6].

In a study by Naik et al. in 2017, a radioligand was de-
veloped with 1-adamantyl amine for PET imaging [7]. In
another study done in 2017, ferrocenylmethylidene and
arylidene substituted adamantane ring based compo-
unds as potential anticancer properties were synthesi-
zed [8]. In another study, biologically active adamantyl
hybrid compounds were synthesized [9]. Recently, ada-
mantyl derivative studies have been carried out with
important biological properties such as cytotoxic, se-
lective cannabinoid type 2 receptor agonists, interleu-
kin inhibitor, antitubercular, photoswitchable receptor
antagonist, antimicrobial and antitumor activities [10-
16]. Studies with some other biological properties have
been carried out with adamantyl amine. With this wide
spectrum of activities given in the literature, studies are
continuing for adamantyl amine [17-22].

In this study, the reaction of adamantyl amine with et-
hoxycarbonylhydrazones was investigated for the first

time. Ester ethoxycarbonylhydrazones have long been
used in the synthesis of heterocyclic compounds con-
taining the triazole ring. It is known that compounds
carrying triazole ring have antibacterial, antifungal, an-
titumoral and antiepileptic activities [23,24].

In this work, the synthesis of triazole derivatives contai-
ning the adamantyl amine ring is aimed by the reaction
of 1-adamantyl amine with ethoxycarbonylhydrazones.
However, ethyl N-(adamantylcarbamoyl)alkylcarbohy-
drazonoate derivatives were obtained, although the
expected ring closure was not achieved according to IR
and 1H-NMR spectral data. These obtained compounds
are both stable and new compounds.

MATERIALS and METHODS

Chemistry
Synthesis pathway for the title compounds (3a-d) is
shown in (Figure 2).

Compounds 1a-d, the iminoester hydrochloride deriva-
tives, was synthesized by Pinner method [25,26]. Then
compounds (1a-d) reacted with ethyl carbazate to yi-
eld ester ethoxycarbonylhydrazone compounds (2a-d)
[23,24]. The final compounds 3a-d were synthesized by
the reaction of ester ethoxycarbonylhydrazone compo-
unds (2a-d) with 1-adamantyl amine compound (Figure
2).

Their molecular structures and purity were confirmed
by IR, IH-NMR, 13C-NMR and LC/MS spectral data.

Experimental

The general synthesis of compounds 3a-d was summa-
rized in (Figure 2). All reagents and solvents were ob-
tained from commercial suppliers. All reactions were
monitored by thin-layer chromatography (TLC) on silica
gel pre-coated F254 Merck plates and the plates were

Figure 1. Structure of adamantane and adamantane derivative drugs.
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Figure 2. Synthesis of the Compounds 3a-d.

examined under 254 nm UV light. Melting points (mp)
were recorded by Electrothermal Digital Melting Point
Apparatus without correction. *H- and *C-NMR spect-
rum was recorded on Varian Mercury 400, 400MHz
Digital FT-NMR instrument with tetramethylsilane as
internal standard. Chemical shifts (8) were expressed
in parts per million (ppm). Significant *H-NMR data are
reported in the following order: multiplicity (s, singlet; d,
doublet; dd, doublet of doublet; t, triplet; m, multiplet)
and number of protons. IR spectra were recorded on
Perkin Elmer Spectrum FT-IR spectrophotometer using
attenuated total reflectance (ATR) FT-IR method. Mass
spectrometry was conducted using Micromass ZQ LC-
MS spectrometer (ESI+ mode).

Synthesis of Compounds

1. General Procedure for the Synthesis of Iminoester

Hydrochloride Derivatives (Compounds 1a-d)

Our initial compounds were synthesized by the Pinner
method [25,26]. Absolute ethanol (0.103 mol) was ad-
ded to nitrile derivatives (0.101 mol) solution in 15 mL
anhydrous diethyl ether. The mixture was kept in the
freezer for 12 hours, and precipitated by addition of
anhydrous diethyl ether. Dry HCl gas was passed thro-
ugh the reaction mixture until saturation. The precipita-
ted crude product was filtered, washed with anhydrous
diethyl ether and dried over anhydrous CaCl,, and com-
pounds (1a-d) were obtained [23,24].
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2. General Procedure for the Synthesis of Ester Ethoxy-
Carbonyl Hydrazone Derivatives (Compounds 2a-d)

The absolute ethanol solution of ethyl carbazate (0.03
mol) was added to the absolute ethanol solution of imi-
noester hydrochloride derivatives (1a-d) (0.03 mol). The
mixture was stirred in the ice bath. The turbidity was
observed with the precipitation of the NH,Cl and the
reaction was terminated. The NH,Cl in the medium was
then filtered. The mixture was kept in deep freezing for
12 hours. Then the solvent was evaporated in the ro-
tary evaporator. Crystals formed after extraction with
petroleum ether were filtered, washed with anhydrous
diethyl ether and dried over CaCl, [23,24].

3. General Procedure for the Synthesis of Ethyl
N-(adamantylcarbamoyl)alkylcarbohydrazonoate
Derivatives (Compounds 3a-d)

Ester ethoxycarbonylhydrazone (2a-d,
0.005 mol) and 1-adamantyl amine (0.005 mol) were
made into a homogeneous powder mixture by means
of a glass baguette and heated without solvent in the

derivatives

oil bath under reflux. The reaction progress was moni-
tored by TLC. The reaction continued for 2 hours. The
resulting product was purified by crystallization with
ethyl acetate and filtered to give a white powder. The
product was obtained (Figure 2).

Ethyl N-(adamantylcarbamoyl)ethylcarbohydrazono-
ate (Compound 3a)

General procedure was followed using ethyl ester et-
hoxycarbonylethylhydrazone and 1-adamantyl amine
to give 3a as a white solid (yield 57.8%; mp 246-7GC). IR
(ATR): V" =3343 (N-H), 2902, 2847 (C-H, aliphatic), 1622
(C=0), 1553 (N-H), 1450 (C=N), 1356, 1342, 1294 (C-N).
1H-NMR (400 MHz, DMSO-d6) & 0.99 (3H; t; -CH2CH3),
1.20 (3H; t; -OCH2CH3), 1.56-2.33 (15H; m; adamantyl
H), 3.92 (2H; q; -CH2CH3), 4.02 (2H; g; -OCH,CH3), 5.73
(1H; s; N4-H) and 8.39 ppm (1H; s; N2-H).13C-NMR
(DMSO-d6, 400 MHz) & 9.37 (1C;-CH2CH3), 10.52 (1C;-
OCH2CH3), 14.54 (1C;-CH2CH3), 15.52, 21.23, 22.16,
29.39, 36.63, 42.22, 49.89, 61.43 (10C; adamantyl-CH2-),
63.53 (1C;-OCH2CH3), 149.98 (1C;-C=N-) and 157.47
ppm (1C;-NHCONH-). LC-MS (ESI+) m/z: 293.4 (M+, base
peak, 100%).

Ethyl N-(adamantylcarbamoyl)phenylcarbohydrazo-
noate (Compound 3b)

General procedure was followed using ethyl ester et-
hoxycarbonylphenylhydrazone and 1-adamantyl amine
to give 3b as a white solid (yield 52.6%; mp 256-8°C). IR

(ATR): V' =3387 (N-H), 2902, 2849 (C-H, aliphatic), 1663
(C=0), 1622 (N-H), 1516, 1452 (C=C and C=N), 1331,
1094, 1065 (C-N) ve 750 (monosubstitue benzene de-
formation). 1H-NMR (400 MHz, DMSO-d6) @ 1.27 (3H;
t; -CH2CH3), 1.63-2.03 (15H; m; adamantyl H), 3.94
(2H; q; -OCH,CH3), 6.14 (1H; s; Ni-H), 7.42-7.59 (5H; m;
phenyl protons) and 9.11 ppm (1H; s; N2-H).13C-NMR
(DMSO-d6, 400 MHz) 6 15.45 (1C;-OCH2CH3), 29.54,
36.48, 36.64, 38.77, 39.37, 39.58, 42.13, 42.19, 42.51,
50.27 (10C; adamantyl-CH2-), 66.38 (1C;-OCH2CH3),
127.29,128.42,129.10, 130.02, 131.45 (6C; phenyl-CH2-)
146.71 (1C;-C=N-) and 153.98 ppm (1C;-NHCONH-). LC-
MS (ESI+) m/z: 341.45 (M+, base peak, 100%).

Ethyl N-(adamantylcarbamoyl)benzylcarbohydrazo-
noate (Compound 3c)

General procedure was followed using ethyl ester et-
hoxycarbonylbenzylhydrazone and 1-adamantyl amine
to give 3c as a white solid (yield 47.3%; mp 249-508C).
IR (ATR): V' =3342 (N-H), 2902, 2847 (C-H, aliphatic),
1622 (C=0), 1553 (N-H), 1450 (C=N), 1356, 1342, 1294
(C-N). 1H-NMR (400 MHz, DMSO-d6) B 1.25 (3H; t;
CH2CH3), 1.53-1.94 (15H; m; adamantyl H), 3.91 (2H;
g; -OCH,CH3), 5.32 (2H; s; -CH2-C6H5), 6.11 (1H; s;
Nq-H), 7.41-7.60 (5H; m; phenyl protons) and 9.11 ppm
(1H; s; N2-H). 13C-NMR (DMSO-d6, 400 MHz) & 15.52
(1C;-OCH2CH3), 29.37, 36.46, 36.63, 42.11, 42.48, 49.68,
50.25 (11C; -CH2-phenyl and adamantyl-CH2-), 66.37
(1C;-OCH2CH3), 127.27, 129.08, 129.10, 130.00, 131.43
(6C; phenyl-CH2-) 146.69 (1C;-C=N-) and 153.97 ppm
(1C;-NHCONH-). LC-MS (ESI+) m/z: 355.48 (M+, base
peak, 100%).

Ethyl N-(adamantylcarbamoyl)
p-chlorobenzylcarbohydrazonoate (Compound 3d)
General procedure was followed using Ethyl ester et-
hoxycarbonyl p-chlorobenzylhydrazone and 1-ada-
mantyl amine to give 3d as a white solid (yield 55.2%; mp
303-5EC). IR (ATR): V' =3345 (N-H), 2905, 2847 (C-H, alip-
hatic), 1622 (C=0), 1553 (N-H), 1516, 1450 (C=C and C=N),
1356, 1342, 1279, 1234 (C-N) ve 817-750 (disubstitue
benzene deformation). 1H-NMR (400 MHz,DMSO-d6)
1.125 (3H; t; -CH2CH3), 1.56-1.95 (15H; m; adamantyl H),
3.96 (2H; g; -OCH,CH3), 5.32 (2H, s; -CH2-C6H4Cl), 5.76
(1H; s; Nq-H), 7.20-7.36 (4H; m; phenyl protons) and 8.70
ppm (1H; s; N2-H). 13C-NMR (DMSO-d6, 400 MHz) &
14.47 (1C;-OCH2CH3), 29.35, 33.26, 36.44, 36.62, 42.20,
42.49, 49.95 (11C; -CH2-phenyl and adamantyl-CH2-),
61.85 (1C;-OCH2CH3), 128.80, 130.94, 131.65, 134.77
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(6C; phenyl-CH2-) 146.69 (1C;-C=N-) and 155.70 ppm
(1C;-NHCONH-). LC-MS (ESI+) m/z: 401.2 (M+2), 389.92
(M+, base peak, 100%).

RESULTS and DISCUSSION

In this study, we have synthesize series of ethyl
N-(adamantylcarbamoyl)alkylcarbohydrazonoate  de-
rivatives by the reaction of various ester ethoxycar-
bonylhydrazone compounds with 1-adamantyl amine.

In this work, the synthesis of 3-substituted-4-adamantyl-
4,5-dihydro-1H-1,2,4-triazol-5-one derivatives was ai-
med. However, it was observed that this ring closure
reaction did not occur at high temperature due to the
steric effect. 4 novel ethyl N-(adamantylcarbamoyl)
alkylcarbohydrazonate derivatives (compounds 3a-d)
were obtained.

The ethoxycarbonylhydrazones compounds are the
most commonly used in closing the triazole ring. In this
study, according to the 1H-NMR spectrum of the phenyl
substituted derivative (compound 4b was prepared
while the compound 3b was obtained), it was observed
that the triazole ring was not closed. If the triazole ring
was closed, the peaks of the -CH_-CH, group had to di-
sappear. When the reaction was carried out in the oil
bath, the reaction did not give the expected triazole-3-
one compounds due to the steric effect and the subli-
mation property of the adamantyl amine. The absence
of the triazole ring in the reaction of the adamantyl ami-
ne with ethoxycarbonylhydrazones, even if the ethanol
solvent was used, indicated that the main effect in this
reaction was the steric hindrance.

The reaction was resolved in 10 ml of diethylene glycol
dimethyl ether solvent and repeated at high temperatu-
re. As the reaction had to be run at a higher temperatu-
re, we selected diethylene glycol dimethyl ether solvent
with a high boiling point (162°C). When ethanol was
used, the reaction went the same way, but the reacti-
on needed to increase the ambient temperature, so we
choose this solvent. And when the result was a single
spot on TLC; it has been observed that these products
are original, the work was returned to this method.

Spectral (IR, *H-NMR, 3C-NMR) data of the synthesized
compounds (3a-d) were consistent with the literatu-
re rules [27-31]. The findings obtained from the mass
spectra of compounds which we have synthesized

confirm the structures of the compounds. In the mass
spectrum of compound 3d which has chlorine atoms on
phenyl ring, M+2 peak was observed.

CONCLUSION

In this study, a ring closure reaction of 1-adamantyl
amine with ester ethoxycarbonylhydrazone was carried
out to synthesize a series of triazole derivatives of ada-
mantyl amine. However, the expected ring closure at
the end of the study did not occur, also the reaction car-
ried out at high temperature in the oil bath by dry to dry.
Instead, an open chain derivative of the ethoxycarbonyl
hydrazone of 1-adamantyl amine was obtained. The
probable cause of not to happen ring closure at high
temperature is the steric effect of the adamantyl gro-
up. As a result, four new ethyl N-(adamantylcarbamoyl)
alkylcarbohydrazonate derivative compounds (3a-d)
were obtained. The relationship between the structu-
re and the biological activity of the compounds will be
concluded after their biological activity screening tests.
These results will be used to design new active compo-
unds of related with this group in future.
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