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Abstract: Condensation of cyclic ketones J. with ethänolamines gave the
corresponding spiro-oxazolidines 2. The thioamides 3 were obtained in good yields
through reaction of 2 with the appropriate isothiocyanate. Reaction of 2 with
formaldehyde or acetaldehyde in the presence of the appropriate amine afforded the
corresponding aminomethyl spiro-compounds 4 and 5 respectively, in excellent yields.
The structures of the isolated compounds were fully determined by spectral methods.
Antimicrobial activities of some oxazolidines were also discussed.

Introduction
Oxazolidines have attracted attention as a new class of orally active synthetic
antibiotics with a unique mechanism of bacterial protein synthesis inhibition1"5. One
of the early oxazolidinones studied in detail was DUP-721 (I)6 (Figure 1) exhibiting a
broad spectrum of antibacterial activity including activity against drug-resistant Gram
positive bacteria as well as several anaerobes and Mycobacterium tuberculosis.

However, further development of DUP-721 (I) was discontinued because of safety
concerns in animal models.

DUP-721 (I) Linezolid (II)

Figure 1

Continued efforts led to the identification of Linezolid (II)5'7'8 (Figure 1) with
excellent activity against ever increasing Methicillin Resistant Staphylococcus aureus
(MRSA) and with a better safety profile; Linezolid was approved for clinical use in
2001.
Structural changes at oxazolidine ring including substituents9"14 and degree of
unsaturation15"18 have also shown antimicrobial activity. These findings encouraged
us to synthesize some novel spiro-oxazolidines for biological applications.
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Results and discussion
It has been reported that condensation of ketones with ethanolamine can lead to
alkylidene amino alcohols or oxazolidines19. However, cyclohexanone and
ethanolamine yield cyclohexane spiro-2'-(r,3'-oxazolidine)20. In this report, some
new alicyclic spiro-2'-(l ',3'-oxazolidines) have been synthesized by the condensation
of the appropriate ketone with ethanolamine as well as substituted ethanolamines with
the two fold objective of preparing new spiro compounds and study their biological
activities.

The cyclocondensation of ethanolamines with cyclic ketones 1. using a dean-stark trap
afforded the spiro oxazolidine derivatives 2 in good yield (77-92%). The physical and
analytical data are summarized in Table 1. The structure of the spiro compounds 2
was supported by mass spectra, IR and Ή NMR spectral data (Table 2).

Addition of the spiro compounds 2 across the N=C bond of the appropriate
isothiocyanate gave the corresponding thioamides 3 in good yields. The IR spectra of
3 showed a thiocarbonyl absorptions in the region 1080-1155 cm"1 as well as an NH
band at 3298-3340 cm"1. Their Ή NMR spectra exhibited two triplets at δ 3.55-3.98
and 2.97-3.70 for H-2 and H-3 respectively. The cyclic aliphatic protons appeared in
the region δ 1.20-2.16 (Table 2).

Condensation of 2 with formaldehyde and sulfa drugs afforded the corresponding
aminomethyl spiro compounds 4 in almost quantitative yields. Acetaldehyde was also
used successfully for the condensation between 2 and aromatic amines to give
compounds 5 (Scheme 1). The IR spectra of the aminomethyl spiro compounds 4
revealed two characteristic bands at 1365-1380 and 1168-1190 cm" , indicative of the
SO2N group and two bands at 3150-3190 and 3310-3380 cm"1 for the NH bands. Their
Ή NMR spectra showed two triplets in the regions δ 3.68-3.81 and 3.42-3.50 for H-2
and H-3 respectively and doublet at 3.85-4.10 for CHi, the aromatic portons appeared
at δ 6.99-8.74 while the cyclic aliphatic portons appeared at 1.25-2.18. The Ή NMR
spectra of 5 exhibited a doublet at δ 1.34-1.38 and a multiplet at δ 4.10 - 4.15 for the
CH3 and CH protons respectively (Table 2).
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Antimicrobial activity
Antimicrobial testing of compounds 2-5 (Table 3) was carried out against
Stapylococus and it was found that compounds 3al. 3bl. 3cl and 3el showed
maximum activity (+++) (MIC = 25 Mg/ml), compounds 2a, 2b, 2d, 2e, 3a2.3b2,4al
and 4a3 showed moderate activity (++) (MIC = 50 mg/ml), while compounds 2c and
2f exhibited slight activity (+) (MIC = 75 Mg/ml). Against E. Coli compounds 3al.
3a2. 3bl and 3b2 and 3el showed maximum activity, while compounds 2b, 2e, 3cl.
and 4al exhibited moderate activity, while compounds 2a, 2c, 2d, 2f, 4a2. 4aa, and
4c2, showed slight activity. However, all other compounds were inactive towards the
different strains of bacteria. On the other hand, all compounds were inactive towards
C. Albicans.

Experimental
Ή NMR spectra were recorded on Bruker DPX-400FT NMR spectrometers using
TMS as internal standard. Mass spectra were determined on a Kratos MS 30. The
Infrared spectra were measured on a Nicolet Magna FT 520 spectrophotometer using
potassium bromide pellets. Microanalyses were performed on a 2400 Perkin Elmer
Series 2 CHNS analyzer. Melting points were determined on a Gallenkamp melting
point apparatus and are unconnected.
Spiro Oxazoldine Derivatives 2
A mixture of ethanolamine (6.1g, 0.1 mole) and the appropriate cyclic ketone (0.1
mole) in dry benzene (50 ml) was refluxed using Dean-stark trap until no more water
was collected (about l-2hr). Benzene was then removed under reduced pressure and
the residue subjected to column chromatography on silica gel (chloroform / methanol
8:2).
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Spiro Oxazolidine Thioamide Derivatives 3
A mixture of the corresponding spiro oxazolidine 2 (0.05 mole), anhydrous, K2C03
(0.1 mole) in dry acetone (100 ml) was stirred and treated at a drop wise rate with a
solution of the appropriate isothiocyanate (0.05 mole) in dry acetone (20 ml). After
stirring and refluxing the mixture for 6hr, acetone was removed under reduced
pressure and the solid residue was dissolved in F^O. The crude product separated
upon acidification with dilute HC1 was purified by recrystallization from ethanol.

Spiro Oxazolidine Sulfa Drug Deivatives 4
A mixture of the spiro oxazolidine derivative 2 (0.03 mole) and the sulfa drug (0.03
mole) in absolute ethanol (20 ml) was refluxed with formaldehyde (5 ml, 37%, 0.06
mole), for 4hr. The reaction mixture was then concentrated and the product which
separated out was recrystallized from ethanol in needles.

spiro oxazolidine ethylaromatic amine derivatives 5
A solution of the spiro compound 2 (0.03 mole) in absolute ethanol (20 ml) was
refluxed with the appropriate aromatic amine (0.03 mole) and acetaldehyde 99%, (2.8
ml, 0.05 mole) for 4hr. The reaction mixture was then concentrated and the solid
which separated out recrystallized from ethanol in needles.

Biological Testing
Compounds 2-5 were screened for their antibacterial and antifungal activity following
agar-diffusion method21 using Gram-positive bacteria Stapylococcus and Gram-
negative bacteria Escherichia coli. The antifungal testing was carried out against
Candida albicans.
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