Preparation and antimicrobial properties of 2-alkyl-3-dodecyl-
-5-chloromethyloxazolidines

B. STEINER, V. SASINKOVA, M. KOOS, M. REPAS, and J. KONIGSTEIN

Institute of Chemistry, Centre for Chemical Research,
Slovak Academy of Sciences, CS-842 38 Bratislava

Received 3 July 1987

Ten new 2-alkyl-3-dodecyl-5-chloromethyloxazolidines were prepared by
the cyclocondensation of a carbonyl compound with 1-dodecylamino-3-
-chloro-2-propanol. The structure of the synthesized compounds was deter-
mined on the basis of IR and mass spectral data. Antimicrobial activity of
these compounds was studied.

LukokonaeHcauuei kapOOHMIBHOTO COEAMHEHHUS € |-n0enuIaMHHO-
-3-XJ10p-2-IpONAaHOJI0M ObLIO IPUTOTOBJIEHO AECATH HOBBIX 2-aJIKMJ-3-10-
JELHIT-5-XJIOPMETHIIOKCa30 U AMHOB. CTPYKTYpa NOJIYYEHHbIX COEMHEHUH
OblTa OmpefiesieHa C TMOMOLIbI0 HH(paKkpacHBIX M Macc-cnekTpoB. Buina
H3ydYeHa aHTHOAKTepHaJIbHasi aKTUBHOCTh 3TUX COEAMHEHHUH.

Lately, several papers have been published dealing with the antimicrobial
activity of oxazolidines. E.g., for disinfection, also in a larger scale, derivatives
of 4,4-dimethyloxazolidines are used. They are mainly derivatives having dif-
ferent substituents in the position 3 of oxazolidine ring [1—3]. Also, 2,2,4,4-
-tetramethyl-3-chlorooxazolidine shows bactericidal activity [4]. Effect of ethyl
ester of 2,2-dimethyl-3-(4,4-dimethyloxazolidin-3-yl)propionic acid on some
species of cancer caused by viruses, is interesting [5]. Underivated 4,4-dimethyl-
oxazolidine is industrially manufactured as Oxadine-A and it is used against
virulent species of influenza Newcastle and Boney-1 [6]. Bactericidal, virucidal,
and fungicidal properties of 3-acyloxazolidines [7—9] are utilized, some of these
compounds are used as herbicides [10, 11]. 3-Alkyloxazolidines [12—15] have
been published as easily available and antimicrobially active. 3-(1-Naphthyl)-
oxazolidine showed antifungal properties [16]. It is evident that oxazolidines
exhibit remarkable antimicrobial activity against broad spectrum of microor-
ganisms.

In the present work we focused our attention to the preparation of anti-
microbially active 2-alkyl-3-dodecyl-5-chloromethyloxazolidines. Cyclic con-
densation of 1-dodecylamino-3-chloro-2-propano] with aliphatic aldehydes or
ketones was applied. The reaction was catalyzed by 4-toluenesulfonic acid

(Scheme I). 1 " o cHCHC
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The results of elemental analysis and yields of the prepared compounds (all
undistillable oils) are given in Table 1. The best yields were obtained from the
condensation of 1-dodecylamino-3-chloro-2-propanol with methyl ethyl ketone
and with acetone (compounds /// and /V). Derivative X was prepared from
chloral hydrate. When chloral was used, the yield decreased to 38 %. Com-
pound [ was prepared using basically catalyzed cyclocondensation of 1-dode-
cylamino-3-chloro-2-propanol with formaldehyde in ethanol. Potassium hy-
droxide was used as catalyst. Similar cyclocondensations have already been
published [17, 18].

In the mass spectra (12 eV) of all prepared 2-alkyl-3-dodecyl-5-chloromethyl-
oxazolidines the peaks were observed, which we attributed to the following
fragmentations: A =[M — R°]", B=[M — R"]", C =[M — H,C(CH,),,]",
D = [C — RCOR']", E = [H,C(CH,),,N=CH,]*". All derivatives showed the
peak of molecular ion. Compound //I exhibited the highest relative intensity
(I, = 9.7%), compound V exhibited the lowest one (/. = 4.2 %). Fragmenta-
tions A and B showed the higher /., the larger substituent was splitted off from
the position 2 of the oxazolidine ring. The peak corresponding to the fragmenta-
tion [M — CCI3]* in the compound X exhibited the highest 7, (26.3 %). Among
the others, the peaks corresponding to the fragmentation C showed the highest
I.. Fragmentation D showed I, of peaks in the range of 14.3 to 19.5%. The
highest [, of this peak was observed in the case of compound VI, the lowest in
1. The I, of peaks of the fragmentation E was approximately the same (about
25 %) in all studied compounds.

In the IR spectra of compounds prepared, absorption bands corresponding
to the skeletal vibrations of oxazolidine ring in the region v = 1150—1170cm ™",
1125—1135cm™', and 1088—1100cm~' were observed. In the case of com-
pound /, absorption band at v= 1073cm™' was observed, which would also
belong to this type of vibration. Stretching vibration of the C—Cl bond in the
chloromethyl group was observed in the region of about v = 740cm~'. Alkyl
chain showed intensive bands at about v = 2930 cm ' (stretching antisymmetric
vibrations of CH, groups) and in the region of v=2855cm™' (stretching
symmetric vibrations of CH, groups). Rocking vibrations of the same groups
were demonstrated by a weak band in the region of v = 720cm™'. Terminal
methyl group of the dodecyl chain showed most expressively one band in the
region of V= 1380cm~". In the case of compound /I, a doublet was observed
in this region. The band belonging to the methyl of COCH, group of compound
V and VI, was shifted up to v= 1355cm™".

The results of antimicrobial activity tests, given by the values of minimum
inhibitory concentration (MIC), are summarized in Fables 2 and 3. Compounds
III, 1V, and IX are the most effective against gram-positive bacteria. Their
activity is comparable with Septonex and better than the activity of Ajatin,
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Table 1

Characterization of the prepared 2-alkyl-3-dodecyl-5-chloromethyloxazolidines

wi(calc.)/%
Compound R R! Formula M, wi(found)/% Yield*

C H N %

1 H H C,Hy,CINO 28990 6629 1113 483 78
66.20 11.21 4.79

I CH, H C,;H;,CINO 303.92 67.19 11.28 4.61 57
67.07 11.35 4.55

i CH, CH, C,sH,CINO 31795 68.00 1141 4.4l 82
67.94 11.48 4.36

v CH,CH, CH, C,,H;CINO 33197 6874 1154 422 80
68.65 11.61 4.18

v COCH, CH, C,,H,CINO, 34596 6596 1049 405 53

65.82 10.59 3.98 ;

Vi CH,COCH, CH, CyHCINO, 359.98 6673 1064  3.89 49
66.64 10.71 3.82

Vil CH(OCH,), CH, CH,CINO, 37800 6355 1067 371 56
63.50 10.74 3.67

Vil CH,OH CH, C,,H,CINO, 33395 6474 1087  4.19 8
64.68 10.92 4.15

Ix CH,OH CH,OH C,4H;,CINO, 34995 6178 1037 4.00 40
61.71 10.44 3.90

X ccl, H C,,H,,C,NO 40726 5014 767 344 57
50.06 7.76 341

a) After column chromatography.
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Table 2

Antimicrobial activity (MIC/(ugem 7)) of 2-alkyl-3-dodecyl-S-chloromethyloxazolidines against gram-positive and gram-negative bacteria

Staphylo- Staphylo- Strepto-

Bacillus Escherichia  Pseudomonas  Salmonella Shigella  Enterobacter
Compound coccus coceus . coceus . . Lo )
) . subtilis " ) coli aeruginosa  typhimurium — flexneri aerogenes
epidermidis aureus tfaecalis :
1 10 10 10 10 1000 1000 1000 1000 1000
4 100 10 10 100 1000 1000 1000 1000 1000
i | 1 10 10 100 1000 100 100 100
4 1 1 10 10 100 1000 1000 100 100
Vv 10 10 10 10 1000 1000 100 1000 1000
Vi 100 10 100 100 1000 1000 100 1000 1000
Vil 10 10 10 100 1000 1000 100 1000 1000
Vi 10 10 10 100 1000 1000 10 1000 1000
X 1 1 10 10 1000 1000 10 1000 1000
X 100 10 10 100 1000 1000 1000 1000 1000
Septonex 1 1 10 1 100 100 10 10 100
Ajatin 10 10 10 10 100 100 10 100 1000

NELILSDINON T °SVd3Y "W "SOON "W "YAONNISYS "A "MIANITLS ‘9



2.ALKYL-3-DODECYL-5-CHLOROMETHYLOXAZOLIDINES
Table 3

Antimicrobial activity (MIC/(pgem™?)) of 2-alkyl-3-dodecyl-5-chloromethyloxazolidines
against fungi .

Compound C ar'tdida Sac'char{)r?z yces  Microsporum Trichophyton Aspe.rgillus
albicans cerevisiae gypseum terrestre niger

1 100 100 100 100 100
1 1000 100 100 100 1000
i 100 100 100 100 100
w 100 100 10 1 100
14 100 100 100 100 1000
Vi 1000 1000 100 100 1000
Vil 100 100 100 1000 1000
Vi -100 1000 100 100 1000
X 100 100 100 100 1000
X 100 100 100 100 1000
Septonex 1 10 1 1 10
Ajatin 10 100 10 10 100

which we used as standards. Streptococcus faecalis was found to be the most
resistant against studied derivatives of oxazolidine. The activity of the prepared
oxazolidines was lower against gram-negative bacteria, and Pseudomonas aeru-
ginosa was found as the most resistant. Compound /17 showed the most univer-
sal effect. Compound IV exhibited the highest activity against fungi. Generally,
compounds /IT and IV showed the best properties from the point of view of the
antimicrobial activity. In the following, these compounds were used as inter-
mediates for the preparation of antimicrobially active surfactants.

Experimental

1-Dodecylamino-3-chloro-2-propanol was prepared according to the known method
[19—21]. All the used carbonyl compounds, like dodecylamine and chloromethyloxirane,
were commercial products (Lachema, Brno; Fluka; Merck, Darmstadt.)

Mass spectra (12eV) were measured on a Jeol JMS-100D mass spectrometer at an
emission of 300 uA, applying direct sample-introduction technique. Infrared spectra were
obtained on a Perkin—Elmer 983 instrument and elemental analyses were performed on
a Perkin—Elmer 240 analyzer.

MIC was determined by using suspension method on solid cultivation media (cultiva-
tion medium No. 2 for bacteria and Sabouraud’s medium for fungi and yeasts).

3-Dodecyl-5-chloromethyloxazolidine (I)

1-Dodecylamino-3-chloro-2-propanol (1 mol) was dissolved in ethanol (200 cm?), and
potassium hydroxide (0.1 mol) dissolved in water (100 cm®) was added. The mixture was

Chem. Papers 42 (6) 817—822 (1988) 821



B. STEINER, V. SASINKOVA, M. KOOS. M. REPAS. J. KONIGSTEIN

stirred at room temperature and 36 % solution of formaldehyde in water (1.1 mol) was
added in the course of 30 min. Stirring continued for 8 h, then ether (200 cm®) was added.
Ethereal solution was washed with water until pH = 7, dried over anhydrous sodium
sulfate and solvent was distilled off under reduced pressure. Distillation residue was
separated on a column of silica gel, using the mixture acetone—methanol (volume
ratio = 50: 1) as eluent. The yield was 78 %.

2,2-Dimethyl-3-dodecyl-5-chloromethyloxazolidine (III)

1-Dodecylamino-3-chloro-2-propanol (1 mol) was dissolved in dry acetone (200 cm?)
and 4-toluenesulfonic acid (0.5 g) was added. After 5 h of refluxing, toluene (250 cm®) was
added into the reaction mixture. In the course of next 5h, water arising during the
reaction, was removed using adapter for azeotropic distillation. Then, the mixture was
cooled, ether (200cm®) was added and the resulting solution was washed with 0.1 M-
-NaHCO;, (50 cm®) and with water until pH = 7. Solvents were distilled off in vacuo, and
the residue was separated on the silica gel column as described above. The other
2-alkyl-3-dodecyl-5-chloromethyloxazolidines were prepared analogically.
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