954

Y. ISHIKAWA, K. SUGIYAMA AND K. YAKABAYASHI

19 Weber, E.J., JAOCS 58:898 (1981).

20. Yuki, E.,, K. Morimoto, Y. Ishikawa and H. Noguchi, J. Jpn.
Oil Chem. Soc. 27:425 (1978).

21. Yuki, E,, K. Morimoto and Y, Ishikawa, ibid. 29:764 (1980).

22. Hudson, B.J.F., and S$.E.O. Mahgoub, J. Sci. Food Agric.
31:646 {1980).

23. Olcott, HS,, ]. Jpn. Soc. Food Sci. Technol. 11:544 (1964).

24. Kanno, C., and T. Tsugo, J. Jpn. Soc. Food Nutr. 22:587
(1969).

25. Kajimoto, G., H. Yoshida and S. Miyake, Ibid. 23:437 (1970).

26. Bishov, S$.]J,, and A.S. Henick, J. Food Sci. 37:873 (1972).

27. Pongracz, G., Internat. Z. Vit. Forschung, 43:517 (1973).

28. Cort, WM., JAOCS 51:321 (1974).

29. Kawashima, K., H. Itoh and 1. Chibata, Agric. Biol. Chem.
43:827 (1979).

30. Harris, L.A., and H.S. Olcott, JAOCS 43:11 (1966).

31, Walter, W.V., and R.G. Hayes, Biochim. Biophys. Acta 249:
528 (1971).

32. Davenport, J.B.,, and L.R. Fischer, Chem. Phys. Lipids 14:
275 (1975).

33. Okazaki, M., and 1. Hara, Ibid. 17:28 (1978).

34. Okazaki, M., 1. Hara and T. Fujiyama, }J. Phys. Chem. 80:64
(1976).

[Received May 17, 1983]

sDerivatization of Keto Fatty Acids. Il
Synthesis of Terminal Thiazole and Oxazole
Derivatives from «-Bromoketones
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ABSTRACT

The synthesis of alkyl chain substituted thiazole and oxazole deriva-
tives is described, The reaction of 11-bromo-10-oxoundecanoic acid
with thiourea and acetamide yielded terminally located thiazole and
oxazole derivatives, respectively. A similar treatment with urea pro-
duced the unexpected urea-substituted product, together with an
unidentified product.

INTRODUCTION

Compounds containing thiazole and oxazole nuclei are
known to possess pharmacoactive properties and are used as
antibacterial agents (1), fungicides (2), surface and infiltra-
tion anaesthesia (3) and tranquilizers (4). Long-chain sulfur
and oxygen-containing heterocycles have recently been an
area of wide interest. Several thiazolidinones prepared from
oxoesters were reported in a previous paper (5). Because
fatty derivatives with terminally located heterocyclic func-
tions are comparatively rare or little known, an attempt was
made to synthesize these compounds from long-chain -
bromoketones. In this paper we report the use of thiourea,
acetamide and urea in the synthesis of long-chain thiazole
and oxazole derivatives from the bromoketones.

EXPERIMENTAL PROCEDURES

All melting points are uncorrected. Infrared (IR) spectra
were obtained on samples in nujol (6) with a Perkin-Elmer
621 spectrophotometer. Nuclear magnetic resonance
(NMR) spectra were run in CDCl3 on a Varian A-60 spec-
trometer with tetramethylsilane (TMS) as the internal
standard. The abbreviations s, d, m, ¢, br and t denote
singlet, doublet, multiplet, quartet, broad and triplet. Mass
spectra were measured with AEI MS-902 spectrometer
coupled to a DS-55 mass data system at 70 eV, Thin layer
chromatographic (TLC) plates were coated with silica gel G,
and a mixture of petroleum ether/ether/acetic acid (80:20:
1, v/v) was used as developing solvent. The spots were
visualized by charring after spraying with a 20% aqueous
solution of perchloric acid. Light petroleum refers to a
fraction of b.p. 40-60 C.

*To whom correspondence should be addressed.
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MATERIALS AND METHODS

10-Undecenoic acid (I, 1.84 g, 0.01 mol), when stirred with
N-bromosuccinimide (NBS, 1.88 g, 0.01 mol) and water
(4 mL) (7) for 1 hr yielded 11-bromo-10-hydroxyundec-
anoic acid (1) m.p. 48-49 C. The exclusive formation of II,
Is in accordance with Markovnikoff’s rule, which on Jones
oxidation (8) gave 11-bromo-10-oxoundecanoic acid (III).
The Jones reagent was prepared by dissolving chromium tri-
oxide (35g) in water (100 mL), and added concentrated
sulphuric acid (30 mL) by drops. The compound (III)
m.p. 90-91 C (positive Beilstein test) was further charac-
terized by elemental and spectral analysis (recorded in
Results and Discussion section).

Reaction of Thiourea with 11} (9}

11-Bromo-10-oxoundecanoic acid (11, 2.0 g, 0.007 mol)
was refluxed with thiourea (0.53 g, 0.007 mol) in alcohol
(4 mL) for 2 hr. The reaction mixture was allowed to cool
at room temperature and poured into ice-water (100 mL).
To this solution ammonium hydroxide was added to make
it just alkaline, The reaction mixture was extracted with
ether, washed with water and dried over anhydrous sodium
sulphate. Evaporation of ether gave a solid that on crystal-
lization from alcohol at low temperature, yielded 2-amino-
4-(8-carboethoxyoctyl) thiazole, IV (1.42 g, ca. 71%)
m.p. 81-82 C (Scheme 1). Analysis: calculated for CyqHyg-
N,0,S: C, 56.25; H, 7.81; N, 10.93. Found: C, 55.81; H,
7.23; N, 10.12% (spectral values are recorded in the discus-
sion part of this paper).

Reaction of Urea with 111

A similar treatment as described above, a-bromoketone
(III, 2.0 g, 0.007 mol) on refluxing with urea (0.42 g,
0.007 mol) in alcohol (4 mL) for 2 hr yielded a2 brown
vilscous oil (1.9 g), which showed 2 distinct spots on TLC
plate.

A column of silica gel G (38 g), prepared in petroleum
ether, was charged with total crude mixture, and the
column was eluted with a mixture of petroleum ether/
benzene (95:5; v/v) (fractions of 15 mL were collected).
TLC-monitored eluates were combined to give product (V)
(Scheme 1) as a yellow viscous oil (0.65 g, ca. 34%, not
identified).
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SCHEME 1. Reaction scheme.

Subsequent elution with a mixture of petroleum ether/
benzene (45:55, v/v) gave ethyl 1l-carbamido-10-oxoun-
decanoate (VI) as a white solid (1.10 g, ca. 58%) m.p.
137-138 C. Analysis: calculated for CjaHypeN,O4: C,
58.74; H, 9.09; N, 9.79; found: C, 58.61; H, 9.02; N,
9.63%.

Reaction of Acetamide with Il

A similar treatment of o-bromoketone, 11 (2 g, 0.007 mol)
with acetamide (0.41 g, 0.007 mol) in alcohol (4 mL)
yielded an oil (1.7 g) that showed 2 distinct spots on TLC
and was chromatographed over a column of silica gel’ G
(34 g). Elution with a mixture of benzene/ether (90:10,
v/v) afforded 2-methyl-4-(8-carboethoxyoctyl)oxazole (VII)
(Scheme 1) (1.0 g ca. 59%). Analysis: calculated for
CisHsNOj: C, 67.16; H, 9.71; N, 5.20; found: C, 67.10;
H, 9.68;N, 5.01%.

Subsequent elution with a mixture of benzene/ether
(80:20, v/v), followed by crystallization from petroleum
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ether, gave 11-acetoxy-10-oxoundecacetamide (VIII, 0.61 g,
36%) m.p. 94-95 C. Analysis: calculated for C;5Hys NOs:
C, 60.20; H, 8.36; N, 4.86; found: C, 60.10; H, 8.21;
N, 4.68%.

RESULTS AND DISCUSSION

The starting material 11-bromo-10-oxoundecanoic acid (1II)
was obtained by Jones Oxidation (8) of 11-bromo-10-
hydroxyundecanoic acid (II), which was prepared by the
reaction of 10-undecenoic acid (I) with NBS and water
(7). The exclusive formation of II has also been reported by
Champetier and Despas (10) by the addition of hypo-
bromous acid to 10-undecenoic acid (I). The compound
(IIf) responded positively to dinitrophenylhydrazine (DNP)
for oxo function, and Beilstein test for presence of halogen
in compound.

Compound III, analyzed for Cy; Hi9O3Br. Its IR spec
trum showed bands at 3410 (COQH), 1730 (BrCH, CO),
1710 (COOH) and 720 ¢cm™ (C-Br). The rise in carbonyl
frequency (1730 cm™) was associated with a close ap-
proach of the halogen atom (11). The NMR spectrum
exhibited peaks at § 3.75 s (2H, BrCH,); 2.55 t (2H,
BrCH,COCH,); 2.2 t (2H, CH,COOH) and 1.25 brs
(chain-CH,). From these data, III was formulated as
11-bromo-10-oxoundecanoic acid.

The a-bromoketone (11I), when refluxed with thiourea
in the presence of alcohol for 2 hr gave a TLC homogenous
product, IV, which was purified by crystallization. The
compound, IV, was analyzed for C;4Hy4N,0,S. Its IR
spectrum revealed absorption bands at 3490, 3290, 3100
(NH,), 1740 (COOC,Hs), 1630 (C=C), 1615 (C=N), 1400
(C-N), 1225 (C-S wag.), 1170, 1030 (C-0O), 960 em™ (trans
unsaturation) and 710 cm™" (C-S stretch.). The NMR spec-
trum exhibited signals at 8 5.9 s (1H; CH=C); 4.88 br,s (2H,
NH;, disappeared on D, O shake); 4.0 q (2H, OCH,CH3,
J=6Hz); 2.4 t (2H, CH=C-CH,); 2.2 t (2H, CH,COOC, H;);
1.25 br,s (chain-CH,). Its mass spectrum (Fig. 1) showed a
molecular ion peak at m/e 284 (C14H,4N, 0, S) along with
(M+1) and (M+2) peaks. The salient peaks are shown in
Scheme 2. On the basis of these data, the structure of IV
was assigned 2-amino-4-(8-carboethoxyoctyl)thiazole.

The similar treatment of a-bromoketone (1II) with urea
in alcohol gave 2 products (V and VI). The only major
project, VI (m.p. 137-138 C), was characterized as ethyl
11-carbamido-10-oxoundecanoate. It corresponded to the
formula Cy4HyeN,Oy4. Its IR spectrum revealed bands at

(I:H=(E(CH2)8COECEH5

280 300

18O 200 220 240 260

m/.

FIG. 1. Mass spectrum of IV,
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SCHEME 2, Mass fragmentation pattern of IV.

3370, 3300, 3210 (NHCONH,), 1740 (COOC,Hs), 1700
(CO), 1685 (NHCONH,), 1590 (NH,- def.), 1170, 1080
(C-0) and 800 cm} (NH; wag.). The structure of VI was
confirmed by its mass spectrum (Fig. 2). It showed a
molecular ion peak at m/e 286 followed by other salient
peaks shown in Scheme 3.

A similar treatment of a-bromoketone (III) with aceta-
mide in alcohol afforded 2 products (VII and VIII). The
major compound, VII, was analyzed for C;5H,5NO3. In IR
spectrum, a strong band at 1740 (COOC, H;), 1640 (C=C),
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238 (239~H); 166 (239—C2H5N20); 88 (McLafferty ion).

SCHEME 3. Mass fragmentation pattern of VL.

1600 (C=N), 1410 (C-N), 1175, 1090, 1025 (C=0) and
940 cm' (trams unsaturation) were observed. The NMR
spectrum gave signals at § 6.2 s (1H, CH=C, relatively
downfield, which is probably caused by oxygen); 4.1 q (2H,
OCH,CHj;, J=6Hz); 2.4 s (3H, -N=C-CH3); 2.2 m (4H,
CH—‘-C‘CI;Iz(CHz)s'CBzCOOCgHs); 1.3 br,s (chain—Clj2)
and 1.1 t(3H, OCH, CHj3, partly merged with chain methyl-
ene protons). Its mass spectrum (Fig. 3) showed molecular
ion peak at m/e 267 (C;5H,5NO3) followed by other
important peaks shown in Scheme 4.

The rearranged minor product, VIII (m.p. 94-95 C),
was analyzed for C;sHysNOs. Its IR spectrum gave ab-
sorption bands at 1745 (OCOCH;3), 1715 (CO), 1685
(CONHCOCHj3), 1215 (acetate), 1100, 1060 and 1010 cm?
(C-0). NMR spectrum exhibited peaks at 6§ 4.55 s (2H,
OCH;), 2.4 m (4H, COCH,;(CH,)§CH,CO); 2.25 s (3H,
NHCOCH;); 2.1 s (3H, OCOCHj, partly merged with
methyl protons of NHCOCH3;), 1.8 br,s (1H, NH, disap-
peared on D, O shake), 1.35 br,s (chain-CH,). The mass

o]

CHZ—E—LCHEJS-COOCZHE,
Ak

=0

NH3

— )

B8O 200 220

240 260 280 300

FIG. 2. Mass spectrum of VI.
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SCHEME 4. Mass fragmentation pattern of VIL

spectrum (Fig. 4) displayed a molecular ion peak at m/e
299 (C1sHys NOj). The genesis of structure-revealing frag-
ment fons is shown in Scheme 5. The formation of VIII
can be shown through the substitution of bromine of
a-bromoketone (I1I) by acetamide from the oxygen side
and the atrack of water present in alcohol with the simul-
taneous evolution of ammonia. The subsequent substitution
of hydroxyl function of carboxylic group by acetamide
finally gave the product.

Yields of oxazoles are always lower than for corre
sponding thiazoles, and reaction takes place less easily.
This is probably relatéd to the fact that the sulfur has a
greater tendency than oxygen to increase its covalency
(12).
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