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SYNTHESIS AND ANTIMICROBIAL AND ANTIFUNGAL ACTIVITIES
OF QUATERNARY SALTS OF ADAMANTANE-CONTAINING

ALKOXYDIALKYLAMINOPROPANOLS

Yu. V. Korotkii,! N. A. Vrynchanu,? Yu. N. Maksimov,>" and M. O. Lozinskii!

Translated from Khimiko-Farmatsevticheskii Zhurnal, Vol. 45, No. 1, pp. 21 — 23, January, 2011.

Original article submitted April 22, 2009.

A series of quaternary salts of adamantane-containing alkoxydialkylaminopropanols was synthesized. The
structures of the reaction products were confirmed by IR and PMR spectroscopy. Some compounds were
found to have high levels of antimicrobial activity.
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We have previously shown that a number of quaternary
salts of adamantane-containing aminopropanols have anti-
microbial activity [1].
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TABLE 1. Physicochemical Properties of Compounds I — XIII.

Melting tempera-

Compound ture, °C Yield, % Molecular formula
I 215-216 67 C, H3NO; - T
I 217 -218 71 C,sHygNO, - I

11 198 — 201 52 C;H,NO, - CI7
v 155 -157 65 C;3H3oNOs - I
\% 187 — 189 59 C,;Hy,)NO, - T
VI 205 - 206 74 C,,Hy(NO, - I
Vil 203 - 205 72 C;H4,NO, - CI7
VIII 198 — 201 81 C,,H3NO, - I
IX 130 - 132 63 C,sHygNO, - I
X 198 — 200 74 C3H3NO, - I
XI 149 — 151 82 CsH;,NO; - T
XII 178 — 180 70 C,gH3NO, - T
XTI 105 -107 59 C,;sHyNO, - I
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With the aim of seeking new antimicrobial compounds,
we have synthesized several quaternary salts of alkoxydial-
kylaminopropanols in which the alkoxy groups are
adamantane substituents.

The initial 1-adamantylglycidyl ether was prepared as
described in [2], and the 1-(4-(1-adamantyl)phenoxy)glycy-
dyl ether was synthesized using the Williamson reaction
(K,CO,, acetone, epichlorhydrin).

ROCH,CHCH, + HNRR" —=
\/
0}
R™Hal
_ ROCH2C|:HCH2NR'R“ —
OH
+ R _
—>ROCH2(|3HCH2N—R" Hal
OH RIII
=Xl

R = 4-(1-adamantyl)phenyl (I - X). R’, R” = (CH,),0(CH,),,
R =CH,, I (I);R’,R" = (CH,),, R = CH,, I (II); R’,
R"=(CH,),, R"" = CH,CH,, CI" (Ill);R’, R" = (CH,),0(CH,),,
R'" = 4-NO,-CH,CH,-, CI" (IV);R" = CH;, R" = cyclo-C.H
R =CH,, I" (V); R',R" = (C,H,),, R"" = CH,, I (VI);R’,
R" = (C,Hy),, R"" = CH,CH,, CI'(VI); R", R" = (CH,),,
R =CH,, I (VIII);R’, R" = (CH,),, R"" = C,H,, I IX); R/,
R"=(CH,),, R"" = CH,, I" (X).R = 1-adamantyl (XI - XIII). R/,
R" = (CH,),0(CH,),, R"" = CH,, I (XI);R’, R" = (CH,),,

R =CH,, I (XII); R", R" = (C,Hy),, R"" = CH,, I" (XIII).Please
insert scheme labeled (A) from R.p. 21.
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Alkoxydialkylaminopropanols were synthesized by in-
teraction of epoxides with a 1.5-fold excess or an equimolar
quantity of the corresponding secondary amine with heating
in propan-2-ol. Excess regents were evaporated in vacuo and
residues were dissolved in acetone or nitromethane; alkyl ha-
lide (CH,I, C,H.I, C,H,CH,CI, p-NO,-C,H,CH,Cl) was
added to 5% excess, and reaction mixtures were heated for
10h to yield the corresponding quaternary salts of
alkoxydialkylaminoalcohols.

Products were white or slightly yellow substances, solu-
ble in water, ethanol, DMSO, and DMF. Elemental analysis
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data were consistent with expected values. Yields and melt-
ing temperatures are given in Table 1.

The PMR spectra contained typical proton signals for
adamantane radicals (Ad, 1.57—-2.09 ppm), a doublet of
doublets from the CH,group of the benzyl fragments
(4.78 = 5.14 ppm), and a group of lines from aromatic pro-
tons (6.90 — 7.26 ppm).

The IR spectra (KBr, films) of the study compounds had
characteristic absorption bands from hydroxyl groups at
3500 — 3200 and 2975 — 2845 cm ! (CH,, CH,), oscillations
of the ether bond at 1150 — 1100 cm ~ !, and absorption bands

TABLE 2. Spectral Characteristics of Compounds I — XIII (‘H NMR spectra, §, ppm, DMSO-d6, TMS).

Compound Ad OH Proton signals from other groups
I 1.72's (6H, 3 x CH,); 580d,1H  6.92d (2H); 3.23 s (3H, NCH;); 3.40 — 3.75 m (6H, N(CH,),);
1.82's (6H, 3 x CH,); 7.27d(2H) 3.89 —3.93 m (6H, 3xOCH,); 4.48 m (1H, CH)
2.04's (3H, 3 x CH)
II 1.71 s (6H, 3 x CH,); 581d,1H  6.91d(2H); 1.44 m (2H, CH,); 1.60 — 2.00 m (4H, 2xCH,); 3.27 s
1.82 s (6H, 3 x CH,); 7.26 d (2H) (3H, NCH,); 3.30 — 3.61 m (6H, N(CH,);); 3.94 - 4.02 m
2.04's (3H, 3 x CH) (2H, OCH,); 4.37 m (1H, CH)
11 1.71 s (6H, 3 x CH,); 6.33d,1H  6.91d(2H); 1.44 m (2H, CH,); 1.60 — 1.96 m (4H, 2xCH,);
1.82 s (6H, 3 x CH,); 7.26 d (2H); 3.35-3.60 m (6H, N(CH,),); 3.94 — 4.02 m (2H,
2.03 s (3H, 3 x CH) 7.53 m, 7.66 m (6H, C4Hs) OCH,); 4.66 m (1H, CH); 4.78 — 4.88 dd (2H, CH,Ph)
v 1.72's (6H, 3 x CH,); 580d,1H  6.92d (2H); 7.26 d (2H); 3.50 —3.81 m (6H, N(CH,),); 4.01 m (6H, 3xOCH,);
1.82's (6H, 3 x CH,); 7.99 d, 8.33 d (4H, CH,C,H,NO)  4.72 m (1H, CH); 5.06 d, 5.14 d (2H, CH,C,H,NO,)
2.04's (3H, 3 x CH)
\Y 1.72 s (6H, 3 x CH,); 572d,1H  6.90d (2H); 7.26 d (2H) 1.07 -2.20 m (11H, CH,,); 3.06 d (6H, 2xCH,); 3.48 m
1.82 s (6H, 3 x CH,); (2H, NCH,); 3.91 — 3.95 m (2H, OCH,); 4.42 m (1H,
2.04's (3H, 3 x CH) CH)
VI 1.72s (6H,3x CH,); ~ 5.75d,1H  6.90d (2H); 7.26 d (2H) 1.25 t (6H, 2xCH,); 3.03 t (3H, NCH;); 3.41 m (6H,
1.82 s (6H, 3 x CH,); N(CH,),); 3.85 — 4.00 m (2H, OCH,); 4.38 m (1H, CH)
2.04's (3H, 3 x CH)
VI 1.72s (6H,3 x CH,); ~ 6.11d,1H  6.90d (2H); 7.26 d (2H); 1.28 t (6H, 2xCH3); 3.30 — 3.52 m (6H, N(CH,););
1.82's (6H, 3 x CH,); 7.53 m, 7.66 m (SH, C6H5) 3.90 - 3.98 m (2H, OCH,); 4.57 m (1H, CH); 4.70 dd
2.04 s (3H, 3 x CH) (2H, CH,Ph)
VIII 1.72 s (6H, 3 x CH,); 623d,1H  6.90d (2H); 7.27 d (2H) 2.10 m (4H, 2xCH,); 3.07 m (3H, NCH,); 3.40 — 3.70 m
1.82 s (6H, 3 x CH,); (6H, N(CH,);); 3.91 — 4.00 m (2H, OCH,); 4.52 s (1H,
2.04's (3H, 3 x CH) CH)
IX 1.72's (6H, 3 x CH,); 578d,1H  6.90d (2H); 7.26 d (2H) 1.28 t (3H, CH;); 3.30 — 3.71 m (8H, "N(CH,),);
1.82's (6H, 3 x CH,); 3.89 — 3.96 m (2H, OCH,); 4.34 m (1H, CH)
2.04 s (3H, 3 x CH)
X 1.72 s (6H, 3 x CH,); 576d,1H  6.91d(2H); 7.26 d (2H) 1.26 t (3H, CH;); 3.17 s (6H, N(CH;),); 3.40 — 3.60 m
1.82 s (6H, 3 x CH,); (4H, N(CH,),); 3.92 m (2H, OCH,); 4.42 m (1H, CH)
2.04's (3H, 3 x CH)
XI 1.57 s (6H, 3 x CH,); 5.40d, 1H 3.22 s (3H, NCH;); 3.30 — 3.60 m (8H, N(CH,);OCH,);
1.68 s (6H, 3 x CH,); 3.92 m (4H, (CH,),0; 4.42 m (1H, CH)
2.09 s (3H, 3 x CH)
X1 1.57 s (6H, 3 x CH,); 537d, 1H 1.40 — 1.79 m (6H, 3xCH,); 3.08 t (3H, NCH;);
1.68 s (6H, 3 x CH,); 3.22 —3.50 m (8H, N(CH,),, OCH,); 4.09 m (1H, CH)
2.08 s (3H, 3 x CH)
X111 1.58 s (6H, 3 x CH,); 5.75d, 1H 1.26 m (6H, 2xCH;); 2.98 s (3H, NCH;); 3.35 - 3.42 m

1.69 s (6H, 3 x CH,);
2.09 s (3H, 3 x CH)

(6H, N(CH,),); 3.99 m (2H, OCH,); 4.25 s (1H, CH)
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from the NO, group at 1540 — 1510 and 1360 — 1340 cm !
(compound V).

EXPERIMENTAL CHEMICAL SECTION

PMR spectra were recorded using a Varian VXP instru-
ment with a working frequency of 299.945 MHz in
DMSO-d, and TMS as the internal standard. IR spectra were
taken using a UR-20 instrument in KBr tablets.

1-(4-(1-Adamantyl)phenoxy)-3-(N-methylmorpholini
um)-2-propanol iodide (I). A mixture of 1.85 g (0.005 mol)
of 1-(4-adamantyl)phenoxy)-3-morpholino-2-propanol and
0.75 g (0.00525 mol) of methyl iodide in 10 ml of acetone
was boiled for 10 h. After cooling, the reaction mixture was
supplemented with 5 ml of dry diethyl ether and kept at +5°C
for 6 — 8 h. The resulting precipitate was collected by filtra-
tion, washed with diethyl ether, and dried. The yield was
1.72 g (67%) (I). The melting temperature was 215 — 216°C.

Other quaternary salts (compounds II, V, VI, VIII - X)
were prepared in the same way.

1-(4-(1-Adamantyl)phenoxy)-3-(N-benzylpiperidiniu
m)-2-propanol chloride (III). A mixture of 1.84¢g
(0.00525 mol) of 1-(4-(1-adamantyl)phenoxy)-3-piperidino-
2-propanol and 0.66 g (0.00525 mol) of benzyl chloride in
5 ml of nitromethane was heated to 100°C for 10 h. The reac-
tion mixture was evaporated in vacuo and the residue was
crystallized from a mixture of acetone and diethyl ether. The
yield was 1.33 g (52%) (III). Compounds IV and VII were
prepared in the same way.

EXPERIMENTAL BIOLOGICAL SECTION

Antimicrobial and antifungal activities were assessed by
microdilutions in liquid Mueller-Hinton and Sabouraud me-
dia. Antimicrobial activity was determined using Gram-posi-
tive (Staphylococcus aureus ATCC 25923) and Gram-nega-
tive (Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853) bacteria. Antifungal activity was
evaluated using the yeast-like fungus Candida albicans
NCTC 885/653. Bacteria and fungi were grown on
meat-peptone agar and solid Sabouraud medium respec-
tively. Inoculum density was 10° cfu (colony-forming units)
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TABLE 3. Antimicrobial and Antifungal Activities of Compounds
I - XIII.

MIC, pg/ml
Compound
S. aureus E. coli P. aeruginosa  C. albicans
I >25.0 2.5 >50.0 1.25
II 5.0 10.0 >50.0 0.6
I 1.25 >50.0 >50.0 10.0
v 5.0 10.0 >50.0 1.25
\% 1.25 20.0 >50.0 1.25
VI 5.0 >50.0 >50.0 1.25
VII >25.0 >25.0 >50.0 >50.0
VIII 2.5 >50.0 >50.0 5.0
IX 1.25 20.0 50.0 0.3
X 2.5 10.0 >50.0 2.5
XI >50.0 >50.0 >50.0 >50.0
XII 10.0 >50.0 >50.0 >50.0
XII >50.0 >50.0 >50.0 >50.0
Myramistin 2.5 5.0 >50.0 1.25

or 10° fungal elements per ml of growth medium. Cultures
were incubated at 35-37°C for 18 —-24h (bacteria) or
30 —35°C for 24 — 48 h (fungi). Each experiment was per-
formed in at least three repeats and included controls (for
growth medium sterility and culture growth). The activities
of the compounds were evaluated in terms of the minimum
inhibitory concentration (MIC), i.e., the maximum dilution
of substance at which there was no microbial growth.

Among the study compounds, II — VI and VIII — X had
relatively high antimicrobial activity against Gram-positive
bacteria (S. aureus), while compounds I, II, IV, V, IX, and X
were active against Gram-negative bacteria (E. coli) (Ta-
ble 2). Compounds I, II, IV—VI, and VIII-X also had
marked antifungal activity (Table 3).
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