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For the first time, 9-oxo-1-methyl-5-ethyl-(5-propyl-, 5-butyl)-3,7-diazabicyclo/3.3.1/-
nonanes were synthesized. By condensation of the latter and 9-hydroxy-1,5-(dimethyl-, diethyl-,
dipropopyl-, dibutyl)-3,7-diazabicyclo/3.3.1/nonanes with pyruvic or levulinic acid, new
2-substituted diazaadamantanes containing a carboxyl group were obtained. According to the
results of biological tests, some compounds of this series have weak antioxidant activity.

References 7.

Our early works were devoted to the synthesis and study of the biological
activity of some 2-substituted diazaadamantanes containing aromatic or
aliphatic substituents at the 5th and 7th positions of the adamantane ring [1-4]. It
was of interest to synthesize diazabicyclononanes with various radicals in these
positions, such as methylethyl, methylpropyl and methylbutyl 7-9. The synthesis
was carried out according to Scheme 1.

Scheme 1

(CHp)6Ny
Bu-OH, CH;COOH

CH,COCI

CZHS-T?-CHZR

N-COCH;

N-COCH3

4-6

R =C,H;5 C3H;, C4Hy

Mannich reaction from ethylpropyl, ethylbutyl, ethylpentylketones,
urotropine in butanol in the presence of acetic acid gave diazaadamantanes 1-3,
which were further converted by diacetyl chloride to diacetyl derivatives 4-6. By
acid hydrolysis and further alkaline treatment of 4-6, 1-methyl-5-ethyl-, 1-
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methyl-5-propyl-, 1-methyl-5-butyl-9-0x0-3,7-diazabicyclo/3.3.1/- nonanes 7-9
were synthesized.

The combination of compounds of the adamantane series with acid
fragments is of great interest for the synthesis of new derivatives of various
types. The antimicrobial and antibacterial activity of these compounds is known
[5]. However, in the literature there are no data on diazadamantane acids. For
the synthesis of such compounds, 5,7-dialkyl-substituted diazabicyclononanes
7-10 (compound 10 was obtained by reducing the keto group in the
corresponding bicyclononanes with sodium borohydride) were condensed with
pyruvic or levulinic acid. As a result, compounds 12-27 containing an acid
fragment in the second position of the diazaadamantane ring were obtained
(Scheme 2).

Scheme 2
R R
X X
‘ + CH;3- ﬁ -(CHy), - COOH —— ; h
R!—/< NH R N
7-10 (CH,),-COOH
H,;C

3 12-27
X=0,R=R'=CH;,n=0(12; R=R'=CH;,n=2(13); R=R'=C,Hs, n =
0 (14); R=R'=C,Hs, n =2 (15); R= CH;, R' = C,Hs, n = 2 (16); R = CH5;, R' =
CsHy, n=2(17); R=R'=C3H;, n =0 (18); R = R'= C3Hy, n = 2 (19); R = CH;,
R' = C,Ho, n = 2 (20); R = R*= C4Hq, n = 2 (21); R = R' =is0-C3H-, n = 0 (22);
X=0H,R=R'=CH;3 n=2(23); R=R'=C,Hs, n=0(24); R=R"' = C;Hs, n
=2 (25); R=R'=C3H;, n =2 (26); R =R'= CgHs, n = 2 (27).

The structure of the synthesized compounds was confirmed by elemental
analysis, IR, *H and *C NMR spectra.

The antioxidant activity of the synthesized compounds was studied in rat
brain tissue homogenates in experiments in vitro according to the method [6,7].
Lipid peroxidation was evaluated in a non-enzymatic lipid peroxidation system
by the yield of one of the final products of malondialdehyde (MDA), which was
determined by the ratio of the density of the studied substances to the control,
expressed as a percentage. A sample with induced lipid peroxidation was used
as a control.

Studies showed that the studied compounds did not exhibit a noticeable
antioxidant effect. The highest activity was detected in compound 27 at a
concentration of 10 M. The degree of influence of the latter led to inhibition of
the lipid oxidation process in the form of a decrease in MDA by 28% (P <0.05)
compared to the control. A similar, but less pronounced effect was found in
compounds 24 and 25 by 14, 18.5%, respectively, at the same concentration.
The remaining compounds did not have a significant antioxidant effect. The data
obtained indicate that among the studied compounds, only compounds having a
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hydroxyl group in the diazaadamantane fragment exhibit a weak antioxidant
effect.

Experimental part

IR spectra were recorded on a “Nicolet Avatar 330 FT-IR” spectrometer
from samples dispersed in mineral oil. The *H and *C NMR spectra were
recorded on a Varian “Mercury-300VX” instrument at 303 K with a frequency
of 300.078 and 75.46 MHz, respectively. In the assignment of signals, the
methods of double resonance, DEPT and HMQC were used. Chemical shifts are
given in ppm relative to the internal TMS for DMSO-d¢/CCl, 1/3 solutions. The
course of the reactions and the purity of the substances were controlled using
thin-layer chromatography on “Silufol UV-254” plates using propanol-water
(7:3) as eluent, spots were visualized by treatment with iodine vapor.

General procedure for the preparation of 5-methyl-7-ethyl, 5-methyl-7-
propyl, 5-methyl-7-butyl-6-ox0-1,3-diazaadamantane (1-3). A mixture of
10 mmol of the corresponding ketone, 7.6 mmol of urotropine, 30 ml of n-
butanol and 10 ml of acetic acid is boiled for 3 h. Butanol is then distilled off,
the residue is recrystallized from hexane.

5-Methyl-7-ethyl-6-0x0-1,3-diazaadamantane (1). Yield 1.6 g (81%), R;
0.42, mp 70-71°C. IR-spectrum, v, cm™ 1710 (C = O). 'H NMR spectrum, &,
ppm, Hz: 0.78-0.88 m (6H, 2xCHa); 1.28 dd (2H, J = 5.8, 5.9 CH,CHz); 2.88 dd
(4H,J =7.0, 1.4, 2xNCH,); 3.21 dd (4H, J = 13.8, 1.2, 2xNCHy); 3.98 s (2H,
NCH,). Found, %: C 68.15; H 9.35; N 14.28. Cy;H;sN,O. Calculated, %: C
68.05; H 9.27; N 14.43.

5-Methyl-7-propyl-6-oxo-1,3-diazaadamantane (2). Yield 1.6 g (78%), R;
0.41, mp 74-75°C. IR-spectrum, v, cm™ 1710 (C=0). 'H NMR spectrum, &,
ppm, Hz: 0.76-0.87 m (6H, 2xCHj,); 1.26 dd (4H, J = 5.9, 7.1 CH,CH,CH);
2.86dd (4H,J=7.1,4.2,2xNCH,); 3.25 dd (4H, J =13.8, 1.2, 2xNCH,); 4.01 s
(2H, NCH,). Found, %: C 70.98; H 9.16; N 12.61. C1,H,N,O. Calculated, %: C
70.90; H9.09; N 12.72.

5-Methyl-7-butyl-6-oxo-1,3-diazaadamantane (3). Yield 1.6 g (80%), Rs
0.47, mp 61°C. IR-spectrum, v, cm™: 1708 (C = O). 'H NMR spectrum, 5, ppm,
Hz: 0.80-0.91 m (6H, 2xCHz); 1.32 dd (6H, J = 7.1, 2.4, 3xCH,); 2.84 dd (4H, J
= 8.1, 2.4, 2xNCH,); 3.26 dd (4H, J = 12.5, 2.4, 2xNCHy); 4.01 s (2H, NCH,).
Found, %: C 70.80; H 9.17; N 12.63. C;3H»,N,0. Calculated, %: C 70.91; H
9.10; N 12.73.

General procedure for the preparation of 1-methyl-5-ethyl (propyl,
butyl)-9-oxo0-3,7-diacetyldiazabicyclo/3.3.1/nonanes (4-6). To a solution of
9 mmol of the correspondingadamantane 1-3 in a mixture of 50 ml of benzene
and 20 ml of water with stirring, 25 mmol of acetyl chloride is added dropwise at
room temperature. The benzene layer is separated, washed with water, dried
over MgSQ, and distilled off. The residue is recrystallized from acetone.

1-Methyl-5-ethyl-9-o0xo0-3,7-diacetyldiazabicyclo/3.3.1/nonane (4). Yield
1.8 g (68%), R; 0.61, mp 161°C. IR-spectrum, v, cm™: 1637 (N-C = 0). 1715 (C
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= 0). 'H NMR spectrum, 8, ppm, Hz: 0.98 dd (6H, J = 6.9, 2.4 2xCH,); 1.52 q
(2H, CHy); 2.05 s (6H, 2xCOCHS,); 2.66 br.d (2H, J = 12.5, NCH,); 3.34 ddd
(2H, J=5.8, 2.4, 1.2, NCH,); 4.05 dd (2H, J = 5.9, 2.4, NCH,); 4.96 ddd (2H, J
=5.8, 2.4, 1.2, NCH,). *C NMR spectrum, ppm: 7.3 (2xCHs); 15.9 (CH,); 20.9
(CHy); 23.2 (CH,); 45.2 (CH,); 47.3 (CHy); 50.3 (C*); 52.3 (C*); 54.9 (C%);
56.8 (C*); 168.3 (C); 168.4 (C*); 210.7 (C*). Found, %: C 63.27; H 8.41; N
10.38. C14H2,N30;. Calculated, %: C 63.15; H 8.31; N 10.50.

1-Methyl-5-propyl-9-oxo-3,7-diacetyldiazabicyclo/3.3.1/nonane (5).
Yield 2.1 g (77.7%), R; 0.62, mp 168°C. IR-spectrum, v, cm™: 1637 (N-C = O).
1715 (C = 0). 'H NMR spectrum, &, ppm, Hz: 0.88-096 m (6H, 2xCHs); 1.54 dd
(4H,J =5.8,5.9, 2xCH,); 2.1 s (6H, 2xCOCHj3); 2.64 d (2H, J = 12.8, NCH,);
3.32 ddd (2H, J = 5.8, 2.4, 1.2, NCH,); 4.1 ddd (2H, J = 5.8, 5.9, 1.4, NCH));
4.98 ddd (2H, J = 5.8, 2.4, 1.2, 2xNCH,). Found, %: C 67.72; H 9.20; N 9.68.
C16H24N,05. Calculated, %: C 67.6; H 9.11; N 9.80.

1-Methyl-5-butyl-9-oxo0-3,7-diacetyldiazabicyclo/3.3.1/nonane (6). Yield
2.0 g (70.4%), R; 0.63, mp 168°C (acetone). IR-spectrum, v, cm™: 1637 (N-C =
0). 1715 (C = 0). 'H NMR spectrum, 8, ppm, Hz: 0.86-094 m (6H, 2xCHs):
1.58 dd (6H, J = 5.8, 5.9, 3xCH,); 2.24 s (6H, 2xCOCHS,); 2.68 br.d (2H, J =
12.9, NCHy); 3.31 ddd (2H, J = 5.8, 2.4, 1.2, NCH,); 4.2 ddd (2H, J = 5.8, 5.9,
1.4, NCHy,); 4.96 ddd (2H, J =5.8, 2.4, 1.2, NCH,). Found, %: C 65.42; H 8.96;
N 9.38. C1H,6N30s. Calculated, %: C 65.3; H 8.80; N 9.5.

General procedure for the preparation of 1-methyl-5-(ethyl, propyl,
butyl)-9-ox0-3,7-diazabicyclo/ 3.3.1 /nonane (7-9). 5 mmol of diacetyl (4-6)
and 25 ml of 4N HCL are boiled for 5 h. After cooling, the precipitated crystals
are filtered off, dissolved in a small amount of ice water, and neutralized with
NaOH to pH 9, after cooling, the precipitate is filtered, washed with a small
amount of ice water and recrystallized from ethyl acetate. 1,5-Dimethyl-
(dipropyl-, diethyl-, -diphenyl)-9-hydroxy-3,7-diazabicyclo /3.3.1/nonanes 10
were obtained according to the procedure [3].

1-Methyl-5-ethyl-9-0x0-3,7-diazabicyclo/3.3.1/nonane (7). Yield 1.2 g
(82%), R 0.32, mp 40-41°C. IR-spectrum, v, cm™: 1715 (C = 0), 3354 (NH). 'H
NMR spectrum, &, ppm, Hz: 0.78 s (3H, CHs); 0.82 t (3H, J = 7.1, CH,CHy);
1.31 g (2H, CH,CHjs, J = 8.1, NCH,); 2.78 br.d (4H, J = 12.5, 2xNCH,); 3.01
br.s (2H, NH); 3.35 ddd (2H, J = 5.8, 5.9, 1.4, 2xNCH,). Found, %: C 66.05; H
9.70; N 15.30. Cy9H15N-0. Calculated, %: C 65.93; H 9.80; N 15.38.

1-Methyl-5-propyl-9-oxo-3,7-diazabicyclo/3.3.1/nonane (8). Yield 1.5 g
(76.3%), R; 0.33, mp 71-72°C. IR-spectrum, v, cm™: 1697 (C = O), 3354 (NH).
'"H NMR spectrum, 3, ppm, Hz: 0.74 s (3H, CHs); 0.88 s (3H, CH3); 1.22 br.s
(4H, 2xCHj); 2.76 dd (4H, J = 5.9, 2.4, 2xNCH,); 2.90 br.s (2H, 2xNH); 3.28
br.d (2H, J = 12.5, NCH,). *C NMR spectrum, ppm: 14.8 (2xCHj); 16.0 (CH,);
17.0 (CHy); 33.9 (2xC*); 48.8 (CH,); 51.1 (CHy); 59.1 (CHy); 61.2 (CH,); 213.7
(C*). Found, %: C 67.50; H 10.28; N 14.35. C;;H»N,0. Calculated, %: C
67.34; H10.20; N 14.43.
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1-Methyl-5-butyl-9-ox0-3,7-diazabicyclo/3.3.1/nonane (9). Yield 1.4 g
(67.3%), R; 0.35, mp 56-58°C. IR-spectrum, v, cm™: 1696 (C = 0O), 3352 (NH).
'H NMR spectrum, &, ppm, Hz: 0.76 s (3H, CH5); 0.91 s (3H, J = 7.0, CHy);
1.11-1.36 m (6H, 3xCH,); 2.77 br.d (2H, J = 12.5, NCH,); 2.78 br.d (2H, J =
12.5, NCH,); 2.90 br.s (2H, 2xNH); 3.20 br.d (2H, J = 12.8, NCH,). 3.28 br.d
(2H, J = 12.5, NCH,). *C NMR spectrum, ppm: 13.6 (CHs); 17.0 (CH,); 23.2
(CHy); 25.0 (CHy); 31.3 (C*); 48.8 (2xCH,); 50.9 (C*); 59.1 (2xCH,); 61.3
(2xCHy); 213.8 (C*). Found, %: C 69.31; H 10.64; N 13.40. Cy4H;;N,0.
Calculated, %: C 69.23; H 10.57; N 13.46.

General production procedure (12-29). To a water-alcohol solution (1:1)
of 5 mmol of the corresponding diazabicyclo/3.3.1/nonane 7-9, a solution of
5 mmol of levulinic or pyruvic acid in 10 ml of water is added. The mixture is
stirred for 1 h and left overnight. The solution is evaporated in vacuo, the
remaining mass is triturated with ethyl acetate and recrystallized from a mixture
of isopropanol:benzene 1:1.

2-Carboxy-2,5,7-trimethyl-6-oxo-1,3-diazaadamanane (12). Yield 1.8 g
(75.8%), Ry 0.38, mp 232-233°C (isopropanol:benzene 1:1). IR-spectrum, v,
cm™: 1704 (C = 0); 1983 (C = Acid); 3490 (OH Acid). 'H NMR spectrum, &,
ppm, Hz: 0.78-1.02 m (6H, 2xCHj3); 1.32 d (2H, J = 5.9, NCH,); 1.86-2.06 m
(2H, NCH,); 2.68-2.82 m (4H, 2xNCHy,); 3.21-3.48 m (3H, CHj3); 5.62 br.s (1H,
COOH). Found, %: C 60.60; H 7.58; N 11.65. C;,H;3N,O3. Calculated, %: C
60.50; H 7.50; N 11.76.

2-Carboxyethyl-2,5,7-trimethyl-6-oxo-1,3-diazaadamanane (13). Yield
1.8 g (67.7%), R; 0.41, mp 231-232°C (ethyl acetate). IR-spectrum, v, cm™: 1708
(C = 0); 1985 (C = Acid); 2490 (OH Acid). "H NMR spectrum, 3, ppm, Hz:
0.82's (3H, CHg); 0.83 s (3H, CHy); 1.47 s (3H, CHy); 2.16-2.31 m (4H, 2xCH,);
2.63-2.71 m (4H, NCH,); 3.59-3.67 m (4H, NCH,); 11.63 br.s (1H, COOH).
Found, %: C 63.26; H, 8.39; N 10.38. C14,H»N,05. Calculated, %: C 63.15; H
8.27; N 10.52.

2-Carboxy-2-methyl-5,7-diethyl-6-0x0-1,3-diazaadamanane (14). Yield
1.9 g (71.4%), R; 0.43, mp 240-241°C (ethyl acetate). IR-spectrum, v, cm™: 1718
(C = 0); 3365 (OH acid). 'H NMR spectrum, &, ppm, Hz: 0.82-0.96 m (6H,
2xCH,3); 1.22-1.38 m (4H, 2xNCHy); 1.62 s (3H, CH,); 2.78-2.87 m (4H,
2xNCHy,); 3.42 br.d (2H, J = 12.6, NCH,); 3.58 br.s.d (2H, J = 13.3, NCHy,);
4.46 br.s (1H, COOH). Found, %: C 63.27; H 8.15; N 10.40. Cy4H2,N,0s.
Calculated, %: C 63.15; H 8.2; N 10.51.

2-Carboxyethyl-2-methyl-5,7-diethyl-6-ox0-1,3-diazaadamanane  (15).
Yield 2.1 g (71.5%), R 0.43, mp 187-188°C (isopropanol:methanol 1:1). IR-
spectrum, v, cm™: 1704 (C = O); 2490 (COOH). ‘*H NMR spectrum, 8, ppm, Hz:
0.84 d (6H, J = 7.0, 2xCHz3); 1.22-1.38 m (4H, 2xNCHy,); 1.42 s (3H, CH,); 2.20
dd (2H, J = 13.9, 2.4, CH,); 2.28 dd (2H, J = 13.3, 2.4, CH,); 2.66 dd (4H, J =
8.0, 7.1, NCH,); 3.62 d (4H, J = 5.9, 2xCH); 11.61 br.s (1H, COOH). Found,
%: C 65.43; H 8.95; N 9.40. C4sH,sN,05. Calculated, %: C 65.31; H 8.84; N
9.52.
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2-Carboxyethyl-2,5-dimethyl-7-ethyl-6-ox0-1,3-diazaadamanane  (16).
Yield 2 g (72.1%), R¢ 0.33, mp 188-189°C (ethyl acetate:methanol 1:1). IR-
spectrum, v, cm *: 1710 (C = 0); 3595 (OH). 'H NMR spectrum, 8, ppm, Hz:
0.84-0.98 m (6H, 2xCH,); 1.32 d (2H, CH,CHj3); 1.41 s (3H, CH3); 2.32 dd (4H,
J=13.9, 15.9, 2xCH,); 2.70 dd (4H, J = 13.8, 12.9, 2xNCH,); 3.62 dd (4H, J =
12.4, 12.5, 2xNCH,); 4.36 br.s (1H, COOH). ¥C NMR spectrum, ppm: 7.2
(CH3); 15.6 (CHy); 21.6 (CHs); 23.1 (C*); 28.3 (CHy); 30.7 (C*); 44.4 (CHy);
45.5 (CHy); 45.7 (CH,); 46.6 (CHy); 56.8 (CHy); 57.5 and 58.9 (CH,); 72.2 (C*);
174.2 (COOH); 209.1 (C*). Found, %: C 80.47; H 8.65; N 10.11. C;sHN,0s.
Calculated, %: C 80.35; H 8.57; N 10.0.
2-Carboxyethyl-2,5-dimethyl-6-oxo-7-propyl-1,3-diazaadamanane (17).
Yield 2 g (68%), Ry 0.38, mp 192-193°C (isopropanol:methanol 1:1). IR-
spectrum, v, cm™: 1704, 1983 (C = O); 2490 (OH). 'H NMR spectrum, 3, ppm,
Hz: 0.82 m (3H, CHj3); 0.91 s (3H, CHs); 1.36 br.s (4H, 2xCH,); 1.41 s (3H,
CHy); 2.18-2.31 m (4H, 2xCH,); 2.61-2.74 m (4H, 2xNCH,); 5.59-5.67 m (4H,
2xNCH,); 11.62 br.s (1H, COOH). **C NMR spectrum, ppm: 14.61 (CH3); 15.6
(CHy); 15.7 (CHsy); 21.5 (CH,); 21.6 (CHy); 28.3 (C*); 30.6 (C*); 43.7 (CHy);
44.4 (CH,); 45.8 (CH,); 46.7 (CH,); 57.2 (CH,); 59.7 (CH,); 72.1 (C*); 174.5
(COOH); 208.9 (C*). Found, %: C 65.46; H 8.97; N 9.41. CisHN,0s.
Calculated, %: C 65.32; H 8.84; N 9.52.
2-Carboxy-2-methyl-5,7-dipropyl-6-oxo-1,3-diazaadamanane (18).
Yield 2.1 g (68.2%), Ry 0.35, mp 202-203°C (ethyl acetate:methanol 1:1). IR-
spectrum, v, cm™: 1644, 1718 (C = O); 3365 (OH). 'H NMR spectrum, &, ppm,
Hz: 0.81-1.08 m (6H, 2xCHj); 1.1-1.42 m (9H, 3xCH,, CH3); 1.62 s (0.6H) and
1.85s (1.4H, CH,); 2.78-2.86 m (4H, 2xNCH,); 3.25-3.58 m (4H, 2xNCH,); 6.5
br.s (1H, COOH). Found, %: C 65.50; H 8.98; N 9.43. C;sH,sN,Os. Calculated,
%: C 65.35; H 8.85; N 9.52.
2-Carboxyethyl-2-methyl-6-0x0-5,7-dipropyl-1,3-diazaadamanane (19).
Yield 2.2 g (68.3%), R¢ 0.34, mp 219-220°C (ethyl acetate:methanol 1:1). IR-
spectrum, v, cm™: 1697.1980 (C = O); 3365 (OH acid). '"H NMR spectrum, &,
ppm, Hz: 0.96 s (6H, 2xCHjs); 1.18-1.38 m (8H, 4xCH,); 1.41 s (3H, CH5); 2.18
dd (2H, J = 13.9, 2.4, CH,); 2.28 dd (2H, J = 13.3, 2.4, CH,); 2.66 dd (4H, J =
5.8.5.9, 2xNCH,); 3.62 d (4H, J = 5.9, 2xNCH,); 11.62 br.s (1H, COOH). **C
NMR spectrum, ppm: 14.6 (CH,); 15.6 (CHs); 15.7 (CH3); 21.6 (CH,); 28.2
(C*); 30.6 (C*); 32.9 (CHy); 38.9 (CH,); 39.5 (CHy); 39.9 (CHy,); 40.0 (CH,);
45.9 (CH,); 46.8 (CH,); 57.2 (CH,); 57.8 (CH,); 72.3 (C*); 174.1 (COOH);
208.8 (C*). Found, %: C 67.20; H 9.42; N 8.58. C1gH3N,O3. Calculated, %: C
67.08; H9.31; N 8.69.
2-Carboxyethyl-2,7-dimethyl-5-butyl-6-0xo0-1,3-diazaadamanane  (20).
Yield 2.1 g (69.8%), R¢ 0.42, m.p. 189-190°C (ethyl acetate:methanol 1:1). IR-
spectrum, v, cm™: 1645, 1710 (C = O); 3365 (OH acid). "H NMR spectrum, 3,
ppm, Hz: 0.81 s (1.5H) and 0.82 s (1.5H, CH3); 0.92 t (3H, J = 6.8, CH3-Bu);
1.21-1.37 m (6H, 3xCH,-Bu); 1.45 s (1.5H) and 1.46 s (1.5H, CH3); 2.13-2.31
m (4H, CH,CH,); 2.61-2.72 m (4H, 2xNCH,); 3.58-3.68 m (4H, 2xNCHy,);
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11.78 br.s (1H, COOH). **C NMR spectrum, ppm: 13.6 (CHs); 15.6 (CHs); 21.5
(CHy); 23.0 (CHy); 24.4 (CH,); 24.5 (CHy); 28.2 (CHy); 28.5 (C*); 30.3 (C*);
30.6 (C*); 44.4 (2xCH,); 45.6 (CH,); 57.8 (2xCH,); 59.8 (2xCH,); 72.1 (C*);
174.1 (COOH); 208.9 (C*). Found, %: C 69.07; H 9.30; N 7.95. C;7H25N,0s.
Calculated, %: C 68.96; H 9.19; N 8.04.
2-Carboxyethyl-2-methyl-6-oxo0-5,7-dibutyl-1,3-diazaadamanane  (21).
Yield 2.4 g (69%), R¢ 0.40, mp 193-194°C (ethyl acetate:methanol 1:1). IR-
spectrum, v, cm™: 1698.1980 (C = O); 3365 (OH acid). '"H NMR spectrum, §,
ppm, Hz: 0.88 s (6H, 2xCHys); 1.18-1.38 m (12H, 6xCH,); 1.44 s (3H, CHy);
2.20 dd (2H, J = 13.3, 2.4, CH,); 2.28 dd (2H, J = 12.6, 2.4, NCH,); 2.68 dd
(4H, J = 5.8.5.9, 2xNCH,); 3.61 d (4H, J = 5.9, 2xNCH,); 11.62 br.s (1H,
COOH). *C NMR spectrum, ppm: 13.5 (CHs); 21.6 (CHs); 23.0 (CH3); 24.5
(CHy); 24.6 (CH,); 28.2 (CH,); 30.3 (C*); 30.6 (C*); 38.9 (CH,); 39.2 (CH,);
40.05 (CHy); 45.7 (CHy); 46.6 (CH,); 57.3 (CH,); 57.9 (CH,); 72.3 (CH,); 95.5
(CHy); 95.6 (CH,); 174.1 (COOH); 208.8 (C*). Found, %: C 73.60; H 7.22; N
7.02. CyHa3sN,O;. Calculated, %: C 73.47; H 7.14; N 7.14.
5,7-Diisopropyl-2-carboxy-2-methyl-6-oxo-1,3-diazaadamantane  (22).
Yield 1.2 g (82%), R; 0.31, mp > 300°C (DMF). IR-spectrum, v, cm™: 1670,
1714 (C = 0O); 2600 (OH). 'H NMR spectrum, 8, ppm, Hz: 0.84 d (6H, J = 7.0,
2xCH3-isopropyl); 0.91 d (6H, J = 7.0, 2xCHjs-isopropyl); 1.63 cc (3H, CHy);
1.85s (1H, J = 7.0, CH-isopropyl); 1.90 s (1H, J = 7.0, CH-isopropyl); 2.84 br.s
(2H, J = 13.8, NCH,); 2.90 br.d (2H, J = 13.6, NCH,); 3.51-3.70 m (4H,
2xNCH,); 4.25 br.s (1H, COOH). Found, %: C 65.50; H 9.00; N 9.36.
Ci6H26N,05. Calculated, %: C 65.35; H 8.86; N 9.52.
2-Carboxyethyl-6-hydroxy-2,5,7-trimethyl-1,3-diazaadamantane  (23).
Yield 1.7 g (75%), R¢ 0.31, mp 286-287°C (isopropanol:methanol 1:1). IR-
spectrum, v, cm™: 2600 (OH); 3246 (COOH). ‘H NMR spectrum, &, ppm, Hz:
0.64 s (6H, 2xCH3); 1.31 s (3H, CHy); 1.98-2.18 m (4H, 2xCH,); 2.51 s (2H,
NCH,); 2.82-3.02 m (6H, 3xNCH,); 3.33 t (2H, J = 12.8, CHOH); 8.76 br.s (1H,
COOH). *C NMR spectrum, ppm: 19.87 (2xCHj;); 21.57 (CHs); 29.08 (C*);
29.45 (CH,); 30.4 (C*); 31.04 (CH,); 51.09 (CHy,); 51.12 (CHy,); 57.06 (CHy);
57.67 (CH,); 79.3 (C*); 78.63 (CH); 175.20 (C*). Found, %: C 62.58; H 8.83; N
10.34. C14Hx%4N,0;. Calculated, %: C 62.69; H 8.95; N 10.44.
2-Carboxy-2-methyl-5,7-diethyl-6-hydroxy-1,3-diazaadamantane (24).
Yield 1.8 g (67.4%), R 0.31, mp 280-282°C (isopropanol:methanol 1:1). IR-
spectrum, v, cm™: 2600 (OH); 3246 (COOH). ‘H NMR spectrum, &, ppm, Hz:
0.77-0.88 m (6H, 2xCHjs); 1.08-1.22 m (4H, 2xCHy,); 1.32 s (3H, CH3); 1.96 dd
(2H, J =13.3, 2.4, NCH,); 2.21 dd (2H, J = 13.3, 2.4, NCH,); 2.78-3.02 m (4H,
2xNCH,); 3.22-3.36 m (2H, CHOH); 4.46 br.s (1H, COOH). Found, %: C
72.08; H 7.78; N 11.33. C14H24N,05. Calculated, %: C 71.96; H 7.91; N 11.44.
2-Carboxyethyl-2-methyl-5,7-diethyl-6-hydroxy-1,3-diazaadamantane
(25). Yield 2.1 g (71.4%), Rt 0.41, mp 269-270°C (ethyl acetate:methanol 1:1).
IR-spectrum, v, cm™: 2600 (OH); 3245 (COOH). *H NMR spectrum, 8, ppm,
Hz: 0.66-0.78 m (6H, 2xCHs); 0.91-1.10 m (3H, CHs); 1.13-1.28 m (4H,
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2xCHy); 2.01-2.38 m (6H, 3xCH,); 2.8-3.06 m (5H, 2xCH,, CH); 3.18-3.22 m
(2H, NCH,); 3.32 s (1H, OH); 4.8 br.s (1H, COOH). *C NMR spectrum, ppm:
5.93 (CH3) and 5.96 (CHg3); 21.71 (CHsy); 25.2 (C*); 25.3, 29.26 (CHy); 30.37
(C*); 31.08 (CH,); 50.50 (CH,); 51.13 (CH,); 51.16 (CH,); 53.93 (CH,); 53.97
(CHy); 54.59 (CH2); 72.79 (C*); 73.19 (CH); 95.4 (C*); 174.98 (COOH).
Found, %: C 64.98; H 9.59; N 10.32. C45H2sN,05. Calculated, %: C 64.85; H
9.48; N 10.43.

2-Carboxyethyl-2-methyl-5,7-dipropyl-6-hydroxy-1,3-
diazaadamantane (26). Yield 1.2 g (74%), R; 0.3, mp 240-241°C (ethyl
acetate:methanol 1:1). IR-spectrum, v, cm™: 2600 (OH); 3240 (COOH). 1H
NMR spectrum, 6, ppm, Hz: 0.81-0.98 m (6H, 2xCHj); 1.18 d (4H,
J =128, 2xCH,); 1.22-1.36 m (3H, CHj3); 1.88-2.14 m (2H, CH,); 2.21 dd (2H,
J =128, 1.4, CH,); 2.80-2.96 m (4H, 2xCHy,); 3.31 ss (8H, J = 13.9, 4xNCH,);
3.38 s (2H, CHOH); 4.42 br.s (1H, COOH). Found, %: C 66.80; H 10.00; N
8.52. C1gH3,N,0s. Calculated, %: C 66.67; H 9.87; N 8.64.

2-Carboxyethyl-2-methyl-5,7-diphenyl-6-hydroxy-1,3-diazaadaman-
tane (27). Yield 2.7 g (68.9%), R; 0.31, mp 239-240°C (ethyl acetate:methanol
1:1). IR-spectrum, v, cm™: 1603 (arom); 2600 (OH); 3245 (COOH). 'H NMR
spectrum, 8, ppm, Hz: 1.42 s (3H, CHs); 2.1-2.54 m (6H, 2xCH,, NCH,); 2.62
dd (1H, J = 5.8, 5.9, OH); 3.45-3.65 m (6H, 3xNCHy,); 4.05 dd (1H, CH); 4.46
br.s (COOH); 7.12-7.38 m (10H, H-arom). Found, %: C 73.60; H 7.22; N 7.02.
C,4H5sN,05. Calculated, %: C 73.47; H 7.14; N 7.14.

UL LUEE-EG-AFLELP HLTGUELS NULAFLEEN,
5,7-%*pULYPLHPUEQUUNRUULSUL LELP UPLEEAL GBI LLATLS
SUTUROLUMMULSUSHL SUSUNFE-3AFLLELD
NFUAFULUURLOFER-SOFLL

W 2+ NULNFE-83AFL3TTL, L. U 461N r9-3U00, U Jd. GULUS3UL,
d. U. AOFLPUEE-3UL U N, W. ULAU3TL

Unusfs wibisgusd - ubof@begfley b3 3,7-rppussguspfgflyn/3.3.1 fmbuiticbp, npeip 1- b
S-hpplipnd nlilbl wwpphp wilpy wbypoloyfsibp 1-db@fy-(5-5p-, S-ypnuypy-, 5-po-
wpy): Upusfdbauws ghuguppgplyninbwbibpp §igbiofby b §hon@@ncbph wppofugn-
Z-p qfpprd fupprinn(d[Fifuy s Gl
ll.luilmulJ[IiI lu[lm[n{nl_ﬁ.,nljl.'
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CUHTE3 U U3YYEHUE AHTUOKCUJAHTHOM AKTUBHOCTH
5,7-TUAJIKHJIINAZAAJAMAHTAHOB, COAEP KAIINUX ®PATMEHTBI
KAPBOHOBBIX KHCJIOT

A. 1. APYTIOHSH, K. A. TEBOPKSIH, M. B. TAJICTSIH,
K.M. BYHUATAH uI'. A. MIAHOCSH

Hay4Ho-TexHONOrN4eCcKui HEHTp
opranndeckoi u ¢apmarerideckoit xumu HAH PecniyOinku Apmenus
Apwmenus, 0014, Epesan, np. AzaTyTsH, 26
E-mail: galstyan.mariam91@mail.ru

Peakimeit MaHHMXa BICpBBIC CHHTE3HPOBAHBI CMEIIAHHBIC 9-0KCO-1-MeTHII-
(5-3tun-, 5-mporwmi, 5-6ytui-)-3,7-auazabuimkiio/3.3.1/monansl. KongeHcanueil noc-
neqHux U 9-ruppokcu--1,5-(aumerun-, TUATHI-, AUIpONWI-, AUOyTUI-)-3,7-1na3abu-
1HKI10/3.3.1/HOHaHOB C MUPOBUHOIPATHOM WITK JICBOJIMHOBOW KHCIIOTON CHUHTE3UPOBaHBI
16 HOBBIX 2-3aMEINCHHBIX IUA3aaJaMAHTAHOB, COIEpXKAIIuX (parMeHT KapOOHOBOI
KHCJIOTHI.

CornacHo pe3yibTaTaM OMOJIOTUYECKUX UCIBITAHUN, HEKOTOPHIC COCAMHEHHS 3TO-
r'0 psiia MPOSBISIOT CIA0YI0 aHTHOKCHIAHTHYIO aKTHBHOCTh. AKTHUBHBI T¢ COCIUHCHHS,
B CTPYKTYPE KOTOPBIX HaXOIUTCS TMIPOKCHIIbHAS TPYIIA B 6-OM MOJIOKCHUH aJlaMaH-
TaHOBOT'O KOJIbIIA.
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