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SPOTLIGHT

Introduction

Urea was the first organic compound to be synthesized
from inorganic reagents. This easily accessible chemical
has been used as building block in the synthesis of N-car-
bamoyl-L-amino acids,' cyclic carbonates,”> and many
nitrogen-containing heterocycles such as pyridines,’ pyri-
midines,* 3,4-dihydropyrimidinones,’ oxazines,® 1,3-0x-

Abstracts

azin-3-ones,” and iminosugars.® Another application of
urea in carbohydrate chemistry was described earlier.’
Urea is also employed as source of ammonia in the syn-
theses of triarylamines,'? imides,!' and amides.!? Urea is
an inexpensive, commercially available colorless crystal-
line compound, and is soluble in a large range of polar sol-
vents including water. Its recent applications are given
below.

(A) N-Carbamoyl-L-amino acids are important synthetic intermedi-
ates for the synthesis of peptides and heterocycles. A microwave-
assisted green synthesis of these compounds was described by
Verardo et al.! The reaction between urea and amino acid sodium
salts in water followed by acidification furnished the desired com-
pounds in good yields and optical purity.

o 1yMw (looow) R~ ~COOH
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65-94% vyield
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(B) Li et al.? described the high-yielding synthesis of cyclic carbon-
ates using the reaction of urea and diols catalyzed by metal oxides.
The interaction of urea with many metal catalysts was studied by
FTIR spectroscopy and it was found that the strongest interaction oc-
curs with ZnO. The products were obtained in excellent yields.
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83-99% yield
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7 examples
(C) Recently the synthesis of 2,4,6-triarylpyridines was described by Ar
Kumar et al.> The one-pot reaction of urea and benzylideneaceto- 0 0 Bi(Nea)s—Alzoa
phenones supported on Bi(NO;);—Al,O; under heating afforded the /\)J\ . )]\ (5% wiw) =z
desired compounds in good yields. The superiority of urea in this re- ~ Ar Ar' T HoN NH, A, 130 °C

action was demonstrated by comparison with other amino reagents.
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(D) Barthakur et al.* developed a new one-pot protocol to access an-
nelated pyrimidines by the Lewis acid catalyzed reaction of B- g2  NHAC 10) R2. N
formyl enamides with urea under solvent-free conditions. The de- I N )]\ SmCl 6H,0 j//vm/
sired compounds were obtained in good yields after a short reaction ; HoN NH; MW XN
time. The reactions work well using B-formyl enamides containing R CHO R
aromatic or aliphatic moieties. Ester as well as amide groups survive 78-84% yield
the reaction conditions. 8 examples
(E) Mandal et al.® developed a new three-component Diels—Alder R
cycloaddition using phenyl acetylene, aldehyde, and urea or thiourea Ph——
as reactants and HC10,-SiO, as catalyst under solvent-free condi- HCIO4~SiO, N
tions. The 2-amino-4H-1,3-oxazines were obtained as sole products RCHO * X t 100 °C /f\ J\
in good yields. The high yields and easy handling of the reagents and HZNJI\NHZ nea Ph X" 'NH
simple work-up make this reaction an attractive approach for obtain- 65-78% yield
ing these heterocycles. X=0o0rS 12 examples
(F) Iminosugars are compounds with great pharmacological impor- 0 PhCONH
tance. Yadav et al.® reported that the reaction of 2-phenyl-1,3-0x- )J\ H o
azol-5-one, urea, and unprotected aldoses following the Biginelli ?HO HaN" "NH; MW
protocol under solvent-free conditions leads to the formation of  (CHOH), +
functionalized iminosugars in good yields and high trans diastereo- CH,0H N/>:__o Ce(':_'{) Sa”
selectivity. D-xylose or /\‘\ d 2
D-glucose  Ph
n =3, R =H, 74%, 95:5 (trans/cis)
n =4, R = CH,OH, 78%, 96:4 (trans/cis)

(G) Recently, Artamkina et al.!° developed a new method for tri-
arylamine synthesis using a palladium-catalyzed C-N bond forma-
tion (Buchwald—Hartwig reaction). Urea was used to generate
ammonia in situ which reacts with inactivated aryl halides in the
presence of a catalytic amount of Pd,dba,/t-Bu;P-HBF, and a strong
base to afford selectively the triarylated compounds in good yields.

Pd,(dba)s (2 mol%)

7 N\ N j\ t-BusP-HBF4 (6 mol%) 78\ N
R — HaNT O NH, : R =
tBuOK, dioxane
100 °C 3
65-95% yield
9 examples

(H) In 2006, Neves Filho and Srivastava described the clean micro-
wave-induced synthesis of six 1,2,4-oxadiazole-based propion-
amides. The reaction of the corresponding carboxylic acids, urea,
and imidazole under microwave irradiation and solvent-free condi-
tions (Khalafi-Nezhad protocol) led to the formation of the desired
amides in good yields in six minutes.'?

6 min O
73-87%
6 examples

. o) 1H-imidazole NL \ NH,
o MW (325 W) O
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