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Abstract: The zwitterion formed from an aroyl or alkanoyl isothiocyanate and secondary amines reacts with alkyl bromids to
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Introduction

Multicomponent reactions (MCRs), with three or
more reactants combine in a one-pot procedure to give
a single product, have become increasingly popular
during the last decade [1-7]. They are economically
and environmentally advantageous because multi-step
syntheses produce considerable amounts of waste
mainly due to complex isolation procedures often
involving expensive, toxic, and hazardous solvents
after each step. MCRs are perfectly suited for
combinatorial library synthesis, and thus are finding
increased use in the discovery process for new drugs
and agrochemicals [8]. They provide a powerful tool
toward the one-pot synthesis of diverse and complex
compounds as well as small and drug-like heterocycles
[9].

Thiazoles play a prominent role in Nature [10].
Large numbers of thiazole derivatives have emerged as
active pharmaceutical ingredients in several drugs for
their potential anti-inflammatory [11, 12], anti-tumour
[13] anti-hyperlipidemic [14], anti-hypertensive [15],
anti-HIV infections [16], and several other biological
properties [17, 18].
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As part of our research on the development of new
synthetic methods in heterocyclic chemistry and our
interest in alkyl bromide-based multicomponent
reactions, herein we describe an efficient synthesis of
thiazol derivatives 4 via the reaction of alkyl bromide 1
with isothiocyanate 2 and secondary amine 3 at room
temperature without using any catalyst (Scheme 1).

Results and discussion

The reaction of alkyl bromide 1 and isothiocyanate 2
in the presence of secondary amine 3 produced 2-(4-
aryl-2-dialkylamino-1,3-thiazole-5-yl)-2-oxoacetates 4
in excellent yields.

Structures of compounds 4a-4h were assigned by IR,
'H NMR, ®C NMR and mass spectral data. For
example, 'H NMR spectra of 4a exhibited a singlet at 6
= 2.34 ppm for the methyl protons, a singlet at 0 = 3.16
ppm for NMe; protons along with characteristic signals
for the aromatic moiety. The carbonyl group
resonances in the ®C NMR spectra of 4a appear at
187.2 ppm. The mass spectra of 4a displayed the
molecular ion peaks at 246.

Mechanistically, the reaction starts with the reaction
of alkanoyl or aroyl isothiocyanate 1 with secondary
amine 3 to produce thiourea derivative 5. Subsequent
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nucleophilic attacks of 5 on alkyl bromides 2 yields the
1:1 adduct 6. Intermediate 7 undergoes HBr and
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hydrogen ion elimination, cyclization reaction, and loss
of water to generate 4 (Scheme 2).
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Scheme 2. Proposed mechanism for the one-pot synthesis of thiazole derivatives

Conclusion

In conclusion, we have described a convenient route
to functionalized thiazols from aroyl or alkanoyl
isothiocyanate and secondary amines, in the presence
of alkyl bromides. The advantage of the present
procedure is that the reaction is performed under
solvent-free conditions by simple mixing of the
starting materials. The simplicity of the present
procedure makes it an interesting alternative to other
approaches. The procedure described here provides an
acceptable one-pot method for the preparation of
functionalized thiazoles.

Experimental
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Material and methods:

Alkyl bromides, acid chlorides, and secondary
amines were obtained from Fluka and were used
without further purification. Mp: Electrothermal-9100
apparatus. IR spectra: Shimadzu IR-460 spectrometer.
'H and ®CNMR spectra: Bruker DRX-500 Avance
instrument; in CDCIl; at 500.1 and 125.7 MHz,
respectively; 6 in parts per million, J in hertz. EIMS
(70 eV): Finnigan-MAT-8430 mass spectrometer, in
m/z. Elemental analyses (C, H, N) were performed
with a Heraeus CHN-O-Rapid analyzer.

General procedure:
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Mixture of the aroyl or alkanoyl isothiocyanate (2
mmol) and secondary amines was stirred for 20 min at
room temperature without solvent. Then, an alkyl
bromide (2 mmol) was added slowly at room
temperature. The reaction mixture was then stirred for
8 h and was purified by column chromatography (SiO;
n-hexane/AcOEt 8:1) to afford the pure compounds.

[2-(dimethylamino)-4-methyl-1,3-thiazole-5-yI]-phenyl
methanone (4a):

Yellow crystals, yield: 0.43 g (87%), m.p. 110-
112°C. IR (KBr) (vma/cm™'): 1729, 1632, 1487, 1254
cm™ 'H NMR: 2.34 (3 H, s, Me), 3.16 (6 H, s,
NMe,), 7.42 (2 H,t,%=7.2,2CH), 750 (1 H, t, 3J =
7.2, CH), 7.73 (1 H, d, 3J = 7.2, 2 CH). *C NMR: 21.2
(Me), 40.5 (NMey), 128.5 (2 CH), 128.7 (2 CH), 131.5
(C), 132.6 (CH), 133.4 (C), 139.4 (C), 163.4 (C), 187.2
(C=0). EI-MS: 246 (M", 15), 231 (25), 202 (85), 141
(68), 105 (100), 77 (46). Anal. Calcd. for Ci3Hi,N,OS
(246.33): C 63.39, H 5.73, N 11.37, Found: C 63.32, H
5.67, N 11.30.

[2-piperidino-4-(tert)-butyl-1,3-thiazole-5-yl]-4-methyl
methanone (4b):

Orange powder,Yield: 0.63 g (92%), m.p. 122-124
°C. IR (KBr) (vma/em ): 1722, 1630, 1467, 1387 cm™.
'H NMR: 1.38 (3 H, s, MesC), 1.67 (6 H, m, 3 CHy),
2.45 (3 H, s, Me), 3.62 (4 H, m, 2 CHy), 7.53 (2 H, d,
%) =178,2CH), 812 (2 H, d, 3 =78, 2 CH). BC
NMR: 21.6 (Me), 22.2 (MesC), 23.8 (CH,), 25.2 (2
CHy), 31.4 (MesC), 49.6 (2 CH,), 129.5 (2 CH), 131.4
(2 CH), 132.4 (C), 136.7 (C), 143.2 (C), 158.6 (C),
162.3 (C), 187.3 (C=0). Anal. Calcd. for CyHyN,0S
(342.50): C 70.14, H 7.65, N 8.18, Found: C 70.22, H
7.74,N 8.25.

[2-morpholino-4-phenyl-1,3-thiazole-5-yl]-4-methoxy
phenyl methanone (4c):

Yellow crystals, Yield: 0.68 g (90%), m.p. 127-
129°C. IR (KBr) (vma/cm™): 1725, 1620, 1548, 1437,
1267 cm™'H NMR: 3.60-3.65 (4 H, m, CH,NCH,),
3.75 (3 H, s, Me0O), 3.82-3.87 (4 H, m, CH,OCHy),
734 (2H,d, =75 2CH), 742 (2H,t 3 =76,2
CH),753 (1 H, 13 =78 CH),7.80 (2H,d, =78,
2 CH), 8.04 (2 H,d, %3 =75, 2 CH). ®C NMR: 485
(CH2NCH;), 52.7 (MeO), 66.5 (CH,OCH,), 114.7 (2
CH), 128.2 (CH), 128.5 (C), 128.9 (2 CH), 129.1 (2
CH), 133.1 (C), 133.4 (2 CH), 137.4 (C), 139.2 (C),
142.4 (C), 157.6 (C), 188.4 (C=0). EI-MS: 346 (M",
20), 269 (86), 259 (78), 182 (52), 86 (58), 77 (100), 45
(38). Anal. Calcd. for CyHzoN,05S (380.46): C 66.30,
H 5.30, N 7.36, Found: C 66.37, H5.36, N 7.42.
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Ethyl  2-(2-pyrrolidino-4-methyl-1,3-thiazole-5-yl)-2-
oxoacetate (4d):

Yellow crystals, Yield: 0.46 g (85%), m.p. 111-
113°C. IR (KBr) (vma/cm™): 1720, 1615, 1428, 1374,
1215 cm™ *H NMR: 0.92 (3 H, t, 3] = 7.3, Me), 2.12
(4 H m, 2 CH,), 2.25 (3 H, s, Me), 3.54 (4 H, m,
CH,NCH,), 3.73 (2 H, q, 3 = 7.2, OCH,). *C NMR:
13.7 (Me), 17.4 (Me), 25.5 (2 CHy), 48.8 (CH2NCH,),
62.7 (OCH,), 126.5 (C), 138.7 (C), 148.7 (C), 163.2
(C:O), 185.4 (C=O) Anal. Calcd for C12H16N203S
(268.33): C 53.71, H 6.01, N 10.44, Found: C 53.64, H
5.97, N 10.36.

Ethyl 2-[2-(dimethylamino)-4-(4-nitrophenyl)-1,3-
thiazole-5-yl]-2-oxoacetate (4e):

Yellow crystals, Yield: 0.59 g (85%), m.p. 132-
134°C. IR (KBr) (vma/cm™'): 1725, 1631, 1567, 1425,
1378 cm™. 'H NMR: 1.04 (3 H, t, 3J = 7.2, Me), 3.20
(s, 6 H, NMe,), 3.85 (2 H, q, 3] = 7.2, OCH;), 7.85 (d,
2H,%=862CH),825(d,2H, 3% =86 2CH)."C
NMR: 13.7 (Me), 40.5 (NMe,), 62.0 (OCHy,), 123.6 (2
CH), 125.9 (C), 129.2 (2 CH), 144.3 (C), 149.6 (C),
149.7 (C), 162.8 (C), 172.4 (C=0), 185.5 (C=0). El-
MS: 349 (M*, 15), 304 (48), 227 (64), 122 (100), 45
(86), 44 (56). Anal. Calcd. for CisHisNsOsS (349.35):
C 51.57, H 4.33, N 12.03, Found: C 51.81, H 4.26, N
12.10.

[2-piperidino-4-nitrophenyl-1,3-thiazole-5-yl]-4-
nitrophenyl methanone (4f):

Yellow powder, Yield: 0.79 g (90%), m.p. 145-
147°C. IR (KBr) (vmadcm™'): 1726, 1682, 1459, 1110
cm™ *H NMR: 1.67-1.70 (6 H, m, 3 CH,), 3.60-3.64
(4H, m, CH,NCH,), 7.76 (2 H, d, 3 = 7.8, 2 CH), 7.84
(2H,d, % =76,2CH), 823 (2 H,d, =78, 2CH),
8.27 (2 H, d, 3J = 7.6, 2 CH). ®C NMR: 23.6 (CH,),
25.3 (2 CH,), 48.9 (CH,NCH,), 123.5 (2 CH), 124.0 (2
CH), 129.2 (2 CH), 130.4 (2 CH), 135.4 (C), 138.6
(C), 139.4 (C), 145.6 (C), 146.2 (C), 160.4 (C), 168.4
(C), 187.3 (C=O) Anal. Calcd. for C21H18N405S
(438.46): C 57.53, H 4.14, N 12.78, Found: C 57.48, H
4.08, N 12.70.

Ethyl  2-[2-morpholino-4-(tert-butyl)-1,3-thiazole-5-
yl]-2-oxoacetate (49):

Yellow powder, yield: 0.56 g (87%), m.p. 112-
114°C. IR (KBr) (vmadcm'): 1730, 1719, 1699, 1640
cm™ 'HNMR: 0.95 (t, 3 H, 3J = 7.2, Me), 1.19 (s, 9 H,
3 Me), 3.42-3.47 (m, 4 H, CH;NCH,), 3.62-3.68 (m, 4
H, CH,OCH,), 3.85 (g, 2 H, % = 7.2, OCH,). ®C
NMR: 13.7 (Me), 26.7 (3 Me), 30.4 (C), 475
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(CH2NCHy), 62.0 (OCH,), 65.4 (CH,OCH,), 139.1
(C), 147.4 (C), 161.9 (C), 163.2 (C=0), 178.6 (C=0).
El-MS: 326 (M", 10), 281 (86), 239 (62), 57 (100), 87
(72), 45 (45). Anal. Calcd. for Ci5sH2N,04S (326.41):
C 55.20, H 6.79, N 8.58, Found: C 55.03, H 6.70, N
8.66.

Yellow Ethyl 2-[2-morpholino-4-(ethyl)-1,3-thiazole-
5-yl]-2-oxoacetate (4h):

powder, Yield: 0.55 g (92%), m.p. 115-117°C. IR
(KBr) (vma/cm™'): 1729, 1714, 1658, 1587 cm™. H
NMR: 0.91 (t, 3 H, 3J=7.2, Me), 1.13 (t, 3 H, 31 = 7.5,
Me), 3.12 (g, 2 H, ) = 7.5, CH,), 3.52-3.59 (m, 4 H,
CH;NCHy), 3.89 (q, 2 H, %] = 7.2, OCH,), 3.92-3.97
(m, 4 H, CH,OCH,). *C NMR: 13.9 (Me), 14.1 (Me),
22.6 (CH,), 47.6 (CH;NCH,), 62.3 (OCH,), 65.8
(CH,0OCH;), 129.3 (C), 132.8 (C), 157.6 (C), 164.6
(C=0), 179.1 (C=0). EI-MS: 298 (M", 10), 253 (82),
211 (65), 87 (74), 45 (56), 29 (100). Anal. Calcd. for
Ci1sH1sN,0,S (298.36): C 52.33, H 6.08, N 9.39,
Found: C 52.47, H5.96, N 9.31.
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