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ABSTRACT. N-(1-adamantyl)carbonyl-o-phenylenediamine and 4-methoxy-2-aminophenyl-N-(1-
adamantyl)carboxamide are synthesized. Condensation reaction of the synthesized compounds with
aldehydes of salicyl-, 5-bromo salicyl- and 3,5-dibromo salicylic is  studied. As a result  N-(1-
adamantyl)carbonyl-N’-(2-hydroxybenzylidene)-, N-(1-adamantyl)carbonyl-N’-(2-hydroxy-5-
bromobenzylidene)-, N-(1-adamantyl)carbonyl-N’-(2-hydroxy-3,5-dibromo benzylidene)-, 4-methoxy-N-(1-
adamantyl)carbonyl-N’-(2-hydroxybenzylidene)-, 4-methoxy- N-(1-adamantyl)carbonyl-N’-(2-hydroxy-5-
bromo benzylidene)-, 4-methoxy- N-(1-adamantyl)carbonyl-N’-(2-hydroxy-3,5-dibromobenzylidene)-o-
phenylenediamines are obtained. Structures of the compounds are confirmed by IR, UV and NMR spectra.
© 2014 Bull. Georg. Natl. Acad. Sci.
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 Organic compounds with  adamantane fragment
possess antiviral, antibacterial,  anticancer,
anticataleptic, immunotropic, neuro-psychotropic
and other properties. They amplify energy of the hu-
man body and significantly improve emotional and
physical state in patients [1-7].

Introduction of adamantane fragment into the mol-
ecule of a preparation changes or partly increases its
biological activity, in most of the cases reduces toxicity,
which can be explained by spatial structure of the com-

pound, hydrophobia and lipophilicity. Also suitable
conditions of transportation into the biological mem-
branes, prolongation effect of preparations, high
immunotropicity and others can be considered [1-3, 7].

Considering high biological activities of N-(1-
adamantyl)carboxamides and arylidenimines
[1,4,7], we aimed to synthesize new derivatives of
o-phenylenediamine in the molecule with
adamantane-1-carboxamide (Ad–CONH) and
arylidenimine (Ar–CH=N) groups.
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N-(1-adamantyl)carbonyl-N’-benzylidene-o-
phenylendiamines were obtained according to
Scheme 1.

N-(1-adamantyl)carbonyl-o-phenylenediamine (1)
at first was obtained by Sasaki and coauthors [8]
acting with adamantane-1-carbonylchloride on the
o-phenylenediamine at the existence of triethylamine
in the absolute ether  medium.  The adamantoyllation
reaction of o-phenylenediamine was carried out by
the method of Schotten-Baumann [9]. By condensa-
tion of aminoamide (1) with salicyl-, 5-bromo salicyl-
and 3,5-dibromo salicyl aldehydes for 2-5 hr heating
in the alcohol area  N-(1-adamantyl)carbonyl- N’-ben-
zylidene-o-phenylendiamines (2-4) were obtained
with 68-89% yield.

Derivatives of 4-methoxy-N-(1-adamantyl)carbonyl-
N’-benzylidene-o-phenylendiamines were obtained ac-
cording to Scheme 2.

Experimental part

The reaction and monitoring the purity of com-
pounds were carried out on the plate „Silicagel on
TLC PET-foils”. IR spectra were recorded with de-
vices: Thermo  Nicolet  Avatar 370, Varian 660-IR and
FT-IR in Nujol, hexachlorobutadiene and KBr. UV
spectrum was recorded with the spectrophotometer
“ Specord Agilent 8453 UV/VIS; 1H and 13C nuclear
magnetic resonance spectra – with the spectrometer
Bruker at 400 and 100 Hz, respectively. Melting point
was determined by Boetius apparatus PHMKO5.

N-(1-adamantyl)carbonyl-o-phenylenediamine (1).
5.4 g (29 mmol) adamantane-1-carboxylic acid and 6 ml

(60 mmol) thionyl chloride were heated at 50 oC in the
water bath for 1 hr. After finishing the reaction the
excess of thionyl chloride was expelled by vacuum,
residual was treated with absolute ether and evapo-
rated in the rotation evaporator, dilute in the abso-
lute ether (30 ml). Ether solution of adamantane-1-
carbonyl chloride obtained is used for
adamantoyllation.

200 ml toluene and 20 ml 5% NaOH aqueous solu-
tion were added to 3.78g (35 mmol) o-
phenylendiamine. Then under cooling reaction mix-
ture with ice water it was added drop by drop to
already prepared 30 ml ether solution of adamantane-
1-carbonyl chloride, mixed for 30 min. Then the reac-
tion mixture was mixed at the room temperature for 3
hrs and hold overnight. Reaction mixture was de-
composed in the ice water, isolated sediment was
filtered through the Schott funnel, washed with wa-
ter, dried and 7.1g (87.65%) white crystals of com-
pound (1) were obtained, mp 216-218 oC (chloroform),
(229-231oC methanol [8]). Rf  0.88 (acetone: CCl4, 1:2).

IR spectrum (KBr), , cm-1 : 1643 (C=O), 2846.6-
2900.6 (C-H Ad), 3010, 3050 (C-H Ar), 3270.0 (NH),
3378.8, 3471.0 ( NH2).

UV spectrum (EtOH), max. nm (Abs): 209.00
(0.694), 289.00 (0.140).

1H NMR spectrum (DMSO-d6), , ppm (J, Hz): 1.71
(6H, m, HAd), 1.92- 1.93 (6H, m, HAd), 2.02 (3H, m,
HAd); 4.63 (2H, s, NH2); 6.56 (1H, td, J1 =8.0, J2 =1.2,
H Ar), 6.74 (1H, dd, J1 =8.0, J2 =1.2, HAr), 6.92 (1H, td,
J1 = 8.0, J2=1.6, HAr), 7.01 (1H, dd, J1= 8.0, J2 = 1.6,
HAr); 8.64 (1H, s, NH).
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Scheme 1 . Derivatives of the N-(1-adamantyl)carbonyl-N’-benzylidene-o-phenylendiamines.
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13C NMR spectrum (DMSO-d6), , ppm: 27.62 (3C–
Ad), 35.99(3C–Ad), 38.54 (3C–Ad), 40.40 (1C–Ad);
116.04, 116.29, 123.71, 125.98, 126.49, 142.84, 175.89
(C=O).

N - ( 1 - a d a m a n t y l ) c a r b o n y l - N ’ - ( 2 -
hydroxybenzylidene)-o-phenylendiamine (2). Mix-
ture of 2g (7.4 mmol) N-(1-adamantyl)carbonyl-o-
phenylendiamine and 1 ml (9.3 mmol) salicyl alde-
hyde was heated in 20 ml of absolute ethanol for 5
hrs. Reaction mixture was cooled at the room tem-
perature. Crystallized product was filtered, washed
with a small amount of absolute hexane and dried.
2.77 g (68%) yellow crystals were obtained; mp154-
156°C (ethanol). Rf  0.61 (light  petroleum:ethylacetate,
3:1).

IR spectrum (KBr), , cm-1: 1612.3  (C=N); 1666.3
(C=O); 2850.3, 2908.0 (C-H Ad), 3010.0, 3050.0 (C-
HAr); 3100.0 (NH); 3425.1 (OH).

UV spectrum (EtOH), max., nm, (Abs): 218.00
(0.55), 231.00 (0.495),  264.00 (0.456), 345.00(0.283).

1H NMR spectrum , ppm (J, Hz): 1.66-1.76 (6H, m,
H Ad), 1.98- 1.99 (6H, m, H Ad), 2.10 (3H, m, H Ad);
7.01 (1H, td, J1=7.6, J2 =1.0, H Ar), 7.07 (1H, d, J=8, H
Ar), 7.13-7.15 (2H, m, H Ar),  7.28-7.32 (1H, m, H Ar),
7.42-7.47 (2H, m, H Ar); 8.14 (1H, s, N = CH); 8.48 (1H,
d, J=8, H Ar);8.65 (1H, s, NHCO);12.43 (1H, s, OH).

13C  NMR spectrum (CDCl3), , ppm: 28.12(3C-Ad),
36.38 (3C-Ad), 39.21 (3C-Ad), 42.01 (1C-Ad), 117.37,
117.87, 119.22,119.55, 120.65, 124.11, 128.05, 132.28,
132.79, 133.12, 133.81, 160.88 (N=CH), 164.14 (C-OH),
176.19 (C=O).

The synthesis of compounds described below
(3, 4 and 8-10) was carried out in the same way  as
that of compound 2.

N-(1-adamantyl)carbonyl-N’-(2-hydroxy-5-
bromobenzylidene)-o-phenylendiamine (3).
1.49g(89%) lemon-yellow crystals were obtained;
mp182-183°C (ethanol). R f 0.60 (light
petroleum:ethylacetate, 3:1).

IR spectrum (HCBD, Nujol), ,cm-1: 1612.3  (C=N);
1658.6 (C=O), 2846.6,  2900.6 (C-H Ad), 3031.7, 3077.9
(C-H Ar), 3116.7-3270.8 (NH, OH)

UV spectrum (EtOH), max., nm, (Abs): 224.00
(0.655), 348.00 (0.261); 357.00 (0.268);

1H NMR spectrum (DMSO-d6), , ppm (J, Hz): 1.70
(6H,m, H Ad), 1.91 (6H,m, H Ad), 2.02 (3H,m, H Ad);
6.96 (1H, d, J = 8.8, H Ar), 7.22 (1H, td, J1=1.6, J2= 7.6,
H Ar), 7.28 (1H, td, J1=1.6, J2=7.6, H Ar), 7.40 (1H, dd,
J1=1.6, J2=8.0, H Ar), 7.54 (1H, dd, J1=2.8, J2=8.8, H
Ar), 7.79 (1H, dd, , J1=1.2, J2=8.0, H Ar), 7.99 (1H, d,
J=2.8, H Ar); 8.89 (CH=N), 9.09 (NHCO), 12.15 (OH).

13C NMR spectrum (DMSO-d6), ,ppm: 27.63 (3C-
Ad), 34.79 (1C-Ad), 36.08 (3C-Ad), 40.75 (3C –Ad);
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Scheme 2 . Derivatives of the 4-methoxy-N-(1-adamantyl)carbonyl-N’-benzylidene-o-phenylendiamines.
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110.71 (C-Br), 118.22 (2C-Ar), 120.54 (2C-Ar), 121.20
(2C-Ar), 134.19, 142.70, 144.88, 158.05, 161.09 (C=N),
161.87 (C-OH), 179.96 (C=O).

N-(1-adamantyl)carbonyl-2-(2-hydroxy-3,5-
dibromobenzylidene)-o-phenylendiamine (4). 1.25 g
(77%) orange crystals were obtained, mp 178-180°C
(ethanol); Rf  0.55 (light petroleum:ethylacetate, 3:1).

IR spectrum (HCBD, Nujol), , cm-1: 1650.85
(C=O), 2908, 2850 (C-H Ad),3062.6 (C-HAr), 3111.6,
3263.1, 3324.0 (OH, NH).

UV spectrum (EtOH), max., nm, (Abs): 220.00
(0.702);

1H NMR spectrum (CDCl3), ppm (J, Hz):  1.76
(6H, m, H Ad), 1,99-1, 96 (6H, m, H Ad), 2.10 (3H, m, H
Ad), 7.17 (1H, dd, , J1=3.6,  J2= 5.8, H Ar), 7.39 (1H, dd,
J1=3.6,  J2= 5.8, H Ar), 7.55 (1H, d, J =2.4, H Ar), 7.80
(1H, d, J =2.4, H Ar), 8.02 (1H, CH=N), 8.40 (1H, d, J
=8.0, H Ar), 8.56 (1H, s, NHCO),  13.48 (1H, s, C-OH).

13C  NMR spectrum (CDCl3), , ppm: 28.11 (3C-
Ad), 36.44 (3C-Ad), 39.35 (3C-Ad),  41.31 (1C-Ad),
110.93 (C-Br), 112.26 (C-Br), 117.80, 121.51, 124.46,
125.57, 126.02, 129.01, 130.79, 133.78, 138.68, 161.52
(C-OH, C=N), 177.17 (C=O).

4 - me t h oxy p h e n y l - N - ( 1 - a d a ma n t y l )
carboxamide (5) was synthesized with p-anisidine
adamantoyllation using the method of Schotten-
Baumann [10]. By nitration of  the synthesized com-
pound with 57% -nitric acid in the acetic acid medium
4-methoxy-2-nitrophenyl-N-(1-adamantyl)carboxamide
(6) was obtained [11,12]. By catalytic reduction of the
nitro-compound (6) with molecular hydrogen in the
ethyl acetate, at the existence of Raney nickel, 4-
methoxy-2-aminophenyl-N-(1-adamantyl)carboxamide
(7) was isolated [13]. Condensation reaction of amino
amide (7) with aldehydes of salicyl-, 5-bromo salicyl-
and 3,5-dibromo salicyl heating for 3-5 hrs in the alco-
hol medium. Corresponding derivatives of 4-methoxy-
N-(1-adamantyl)carbonyl-N’-benzylidene-o-
phenylendiamine (8-10) were obtained.

4 - m e t h o x y - 2 - n i t r o p h e n y l - N - ( 1 -
adamantyl)carboxamide (6). 5 ml acetic anhydride was
added to the 5.7g (0.02 mol) of 4-methoxyphenyl-N-

(1-adamantyl)carboxamide (5) solved in 20 ml acetic
acid. Under mixing and cooling with ice 5 ml (0.06
mol) 57%-HNO3 was added drop by drop. Then the
product was mixed at the room temperature for 50
min. Reaction mixture was decomposed in the icy
water. Isolated sediment was filtered and washed with
water to neutral reaction. 6.53g (99%) yellow crystals
were obtained; mp 133-134 °C (ethanol) (according
to [10] it is134-135°C).

IR spectrum, (HCBD, Nujol), , cm-1: 1249.0, 1288.0
(C-O-C); 1350.0, 1581.0 (NO2); 1650.0 (C=O); 2846.0,
2908.0 (C-HAd, CH3); 3090 (C-H Ar); 3278 (NH).

1H NMR spectrum (DMSO-d6), , ppm (J,Hz): 1.70
(6H, m, H Ad), 1.85 ( 6H, m, H Ad), 2.02 (3H, m, H Ad),
3.83 (3H, s, CH3), 7.30 (1H, dd, J1=9.0, J2 =3.0, H Ar),
7.49 (1H, d, J= 3.0, H Ar), 7.65 (1H, d, J= 9.0, H Ar);
9.62 (1H, s, NHCO).

13C  NMR spectrum (DMSO-d6), , ppm: 27.5, 35.9,
38.2, 40.5, 55.9, 108.8,120.3, 125.0,
127.3,142.8,155.7,175.6 (C=O).

4-methoxy-2-aminophenyl-N-(1-adamantyl)
carboxamide (7). Hydration of 4-methoxy-2-
nitrophenyl-N-(1-adamantyl)carboxamide (6) was car-
ried out in ethyl acetate with molecular hydrogen at
the existence of Raney nickel. After finishing the re-
action the suspension was filtered; the mass rest on
the filter was washed in acetone; after removal of the
solver 2.07 g (90%) pinkish sediment was obtained
mp 210-211°C (ethanol) [13].

IR spectrum, (HCBD, Nujol), , cm-1: 1280 (C-O-
C), 1635  (C=O); 2846, 2900 (C-H Ad, CH3); 3001, 3054
(C-H Ar);3286, 3402 (NH, NH2).

UV spectrum (EtOH), max., nm, (Abs): 211 (0.85),
291 (0.13).

1H  NMR spectrum (DMSO-d6), , ppm (J, Hz):
1.69 (6H, m, H Ad), 1.900 (6H, m, H Ad), 1.999 (3H, m,
H Ad); 3.65 (3H, s, CH3), 4.64 (2H,  s, NH2),  6.14 (1H,
dd, J1 = 8.4 , J2= 0.8, H Ar), 6.31 (1H, d, J = 0.8, H Ar),
6.82 (1H, d, J =8.4, H Ar), 8.51 (1H, s, NHCO).

13C  NMR spectrum (DMSO-d6), , ppm: 27.63,
36.02, 38.58, 40.28, 54.71,  100.78, 101.82, 116.88, 127.79,
144.35, 157.85.
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4-methoxy-N-(1-adamantyl)carbonyl-N’-(2-
hydroxybenzylidene)-o-phenylendiamine (8). 0.68 g
(70%) lemon crystals were obtained. mp163-164°C
(ethanol). Rf  0.49 (light petroleum:ethylacetate, 3:1).

IR spectrum (HCBD, Nujol), , cm-1: 1604.56 (C=N),
1658.56 (C=O), 2846.56, 2908.27 (C-H Ad), 3008, 3062
(C-H Ar), 3155.13, 3300.69, 3432.84 (NH, OH).

UV spectrum, max., nm (Abs): 213.00 (0.650), 266.00
(0.438),347.00 (0.187).

1H  NMR spectrum (DMSO-d6), ,ppm (J,Hz):1.68
(6H, m, H Ad), 1.88, 1.87 (6H, m, H Ad), 1. 99 (3H, m, H
Ad),3.81 (3H, s, CH3),  6.85 ( 1H, dd, J1=2.8, J2 =8.8, H
Ar), 6.96 (1H, s, H Ar), 6.98-6.99 (2H, m, H Ar), 7.37-
7.43  (2H, m, H Ar), 7.66 (1H, dd, J1=1.6, J2 =8.0, H Ar),
8.83 (1H, s, CH=N), 8.88 (1H, s, NHCO), 12.70 ( 1H, s,
OH).

13C NMR spectrum (DMSO-d6), ,ppm: 27.57 (3C-
Ad), 35.99(3C-Ad), 38.46(3C-Ad), 40.41(1C-Ad), 55.40
( 1C –CH3), 112.28, 116.57, 118.95, 119.51, 125.16, 126.98,
132.17, 133.25, 143.61, 157.33, 160.17 (C=N), 163.23
(C-OH), 175.67 (C=O).

4-methoxy-N-(1-adamantyl)carbonyl-N’-(2-hy-
droxy-5-bromo benzylidene)-o-phenylendiamine (9).
0.91 g (81%) lemon crystals were obtained, mp 200-
202°C (ethanol). Rf  0.45 (light petroleum:ethylacetate,
3:1).

IR spectrum (HCBD, Nujol), , cm-1 : 1612.28
(C=N), 1658.56 (C=O), 2846, 2908 (C-H Ad), 3000.84,
3070.27 (C-H Ar), 3409.70 (NH, OH).

UV spectrum (EtOH), max., nm (Abs): 221.00
(0.516), 347.00 (0.187);

1H  NMR spectrum (DMSO-d6), , ppm (J,Hz):1.75
(6H, m, H Ad), 1.96 (6H, m, H Ad), 2.09 (3H, m, H Ad);
3.83 (3H, s, CH3); 6.68 (1H, d, J=2.4, H Ar), 6.87 (1H,

dd, J 1=2.4, J 2=9, H Ar), 6.97 (1H, d, J =8.8, H Ar),  7.50
(1H, dd, J1=2.4, J2 =8.8, H Ar), 7.57 (1H, d, J =2.4, H
Ar); 7.79 (1H, s, CH=N); 8.24 (1H, d, J =9.2, H Ar); 8.55
(1H, s, NHCO); 12.505 (1H, s, OH).

13C  NMR spectrum (DMSO-d6), , ppm: 28.12,
36.40, 39.22, 41.76, 55.68 (CH3), 104.006, 111.011, 113.00,
119.38, 120.52, 122.94, 125.64, 134.68, 139.32, 136.38,
156.59 (C-O), 159.91 (C=N), 162.65 (C-OH), 176 (C=O).

4-methoxy-N-(1-adamantyl)carbonyl-N’-(2-hy-
droxy-3,5-dibromo benzylidene)-o-phenylendiamine
(10). 0.83 g (89%) lemon crystals were obtained.
mp237-238°C (ethanol). Rf  0.40 (light petroleum:
ethylacetate, 3:1).

IR spectrum (HCBD, Nujol), , cm-1: 1604.56 (C=N),
1658.56 (C=O), 2846.56, 2900.56, (C-H Ad), 3000.84,
3062.56 ( C-H Ar), 3378.84 (NH, OH).

UV spectrum (EtOH), max., nm (Abs): 207.00
(0.765), 348.00 (0.148);

1H NMR spectrum (DMSO-d6), ,ppm (J, Hz): 1.70
(6H,m, H Ad), 1.91 (6H, m, H Ad), 1.99 (3H, m, H Ad);
3.82 (3H, s, CH3);  6.91 (1H, dd, J1=2.8,  J2 =8.8 , H Ar),
7.08 (1H, d, J =2.8, H Ar),  7.28 (1H, d, J =8.8, H Ar), 7.87
(1H, d, J =2.4, H Ar), 7.93 (1H, d, J =2.4, H Ar), 8.95(1H,
s,NHCO), 8.93 (1H, s, CH=N); 14.49 (1H, s, OH);

13C NMR spectrum (DMSO-d6), ,ppm: 27.61,
36.04, 38.01, 38.38,48.89 (C-CH3),73.98, 89.13, 94.04,
104.40, 106.81, 113.13,116.46,123.48,168.81 (C=N),
170.47 (C-OH), 179.91 (C=O).
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organuli qimia

N-(1-adamantil)karbonil- N’-benziliden-o-
fenilendiaminis zogierTi warmoebulis sinTezi

S. samsonia*, d. zurabiSvili**, T. bukia**, g. buzalaZe**, m. lomiZe**,
e. elizbaraSvili§, u. kacmaieri§§.

* akademikosi, i. javaxiSvilis sax. Tbilisis saxelmwifo universiteti, qimiis departamenti,
 Tbilisi
** i.javaxiSvilis sax. Tbilisis saxelmwifo universiteti, zust da sabunebismetyvelo mecnierebaTa
  fakulteti, organuli qimiis samecniero-kvleviTi institutis alicikluri naerTebis
  ganyofileba, Tbilisi
§ saqarTvelos teqnikuri universiteti, qimiuri teqnologiisa da metalurgiis fakulteti,
  Tbilisi
§§ zaarlandis universiteti, organuli qimiis instituti, saarbrukeni, germania.

sinTezirebulia N-(1-adamantil)karbonil-o-fenilendiamini da 4-meToqsi-2-aminofenil–
N–(1–adamantil)karboqsamidi. Seswavlilia maTi kondensaciis reaqcia salicilis-,
5-bromsalicilis- da 3,5-dibromsalicilis aldehidebTan. miRebulia:
N-(1-adamantil)karbonil-N’-(2-hidroqsibenziliden)-, N-(1-adamantil)karbonil-N’-(2-
hidroqsi-5-brombenziliden)-, N-(1-adamantil)karbonil-N’-(2-hidroqsi-3,5-
dibrombenziliden)-, 4-meToqsi-N-(1-adamantil)karbonil-N’-(2-hidroqsibenziliden)-,
4-meToqsi-N-(1-adamantil)karbonil-N’- (2-hidroqsi–5-brombenziliden)- ,
4-meToqsi-N-(1-adamantil)karbonil-N’-(2-hidroqsi–3,5-dibrombenziliden)-o-fenilen
diaminebi. sinTezirebuli naerTebis agebuleba dadasturebulia iw, ui da bmr speqtruli
monacemebiT.
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