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Combining Biginelli Multicomponent and Click Chemistry:
Generation of 6-(1,2,3-Triazol-1-yl)-Dihydropyrimidone Libraries

Bogdan Khanetskyy, Doris Dallinger, and C. Oliver Kappe*

Institute of Chemistry, Karl-Franzens-UniVersity Graz, Heinrichstrasse 28, A-8010 Graz, Austria

ReceiVed June 24, 2004

Efficient solution-phase protocols for the high-throughput synthesis of 6-(1,2,3-triazol-1-yl)-dihydropyrimi-
dones are reported. The multistep sequence involves the initial bromination of dihydropyrimidones precursors
(DHPMs, Biginelli compounds) at the C6-methyl position, using a recyclable polymer-supported brominating
agent under rapid flow-through conditions (residence time of 1 min). The 6-bromomethyldihydropyrimidone
intermediates were subsequently subjected to a microwave-assisted azidation step (25 min), providing the
key 6-azidomethyldihydropyrimidone precursors. In the final step of the sequence, the azides were treated
with terminal acetylenes under Cu(I) catalysis (azide-acetylene ligation, “click chemistry”) to provide the
target 6-(1,2,3-triazol-1-yl)-dihydropyrimidones in a regiospecific fashion (1,4-triazoles) in moderate overall
yield utilizing controlled microwave irradiation (20 min). In total, a library of 27 compounds was prepared
with 4 points of diversity.

1. Introduction

The laborious process of lead discovery and lead optimi-
zation has recently been aided by combinatorial chemistry
for the rapid generation of test compounds for screening.
Because of the large number of compounds that are involved,
combinatorial chemistry is even more dependent than
traditional synthetic chemistry on the reliability of the
individual transformations that are utilized in the process.
Click chemistry is a new approach to synthesis that facilitates
this process, making use of a few near-perfect chemical
transformations for the synthesis and assembly of chemical
scaffolds with potential biological activity.1,2 Its applications
are increasingly found in many aspects of drug discovery,
ranging from lead finding through combinatorial chemistry
and target-templated in situ chemistry, to proteomics and
DNA research, using bioconjugate reactions.3

Reactions that qualify as click chemistry are modular, wide
in scope, give very high yields, generate only inoffensive
byproducts that can be removed by nonchromatographic
methods, and are stereospecific.1-3 In addition, these trans-
formations must consistently give high yields with various
starting materials, be easy to carry out, insensitive to oxygen
and water and use only readily available reagents.1-3 The
Huisgen 1,3-dipolar cycloaddition of alkynes and azides4 is,
by far, the most well-known example of click chemistry,
leading to 1,2,3-triazoles, which are an important class of
biologically activeN-heterocycles.5 The recently discovered
significant rate acceleration of the terminal acetylene-azide
coupling event under Cu(I) catalysis yielding 1,4-substituted
1,2,3-triazoles in a regiospecific fashion6,7 has prompted
renewed interest into this [3+2] cycloaddition process.8

In the context of our research in the area of multicompo-
nent reactions (MCRs) of the Biginelli type,9 we became
interested in combining click chemistry (azide-acetylene
cycloadditions) with MCR strategies. MCRs themselves are
increasingly important in organic and medicinal chemistry,
because they offer significant advantages over conventional
linear-type syntheses.10 The Biginelli three-component con-
densation protocol is particularly attractive,9 because the
resulting privileged dihydropyrimidone (DHPM) scaffold3
(Scheme 1) displays a wide range of biological activities
which has led to the development of a number of lead
compounds based on that structural core.11

Here, we report an efficient synthesis of libraries repre-
sented by structure1 by performing rapid, high-yielding
microwave-assisted azide-acetylene ligations. For this pur-
pose, readily available 6-azidomethyl-functionalized DHPMs
2 were prepared as key intermediates utilizing high-
throughput MCR protocols and reacted with a set of terminal
acetylenes under Cu(I) catalysis. This leads to an attractive
linkage of two importantN-heterocyclic pharmacophores
with four points of diversity (R1-R4) that can easily be

* Author to whom correspondence should be addressed. Phone:+43-
316-3805352. Fax:+43-316-3809840. E-mail address: oliver.kappe@
uni-graz.at.

Scheme 1.Retrosynthetic Strategy for the Generation of
Triazolyl-Decorated Dihydropyrimidone Libraries1,
Combining Biginelli Multicomponent Condensations with
Click Chemistry
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addressed by selecting the appropriate building blocks
(Scheme 1).

2. Results and Discussion

2.1. Cu(I)-Catalyzed Azide-Acetylene Cycloadditions in
the Biginelli Series. Model Studies.To test the viability of
the desired click chemistry approach, linking DHPM scaf-
folds of the Biginelli type with a 1,2,3-triazole moiety, we
selected the [3+2] cycloaddition of the known12 6-azido-
methyl-dihydropyrimidone2awith phenylacetylene (4A) as
a model reaction (Scheme 2). Although alternative attach-
ment points of an azide functionality on the DHPM scaffold
can be envisaged, the ease and flexibility with which an azide
group can be installed at the C6 position of the DHPM core
(see below) made this the most obvious choice. As a starting
point for optimizing the reaction, we have chosen the
originally reported7 CuSO4/sodium ascorbate conditions,
where the required Cu(I) catalyst species is generated in situ.
Utilizing 2 mol % of the catalyst and aqueoustert-butyl
alcohol as a solvent, full conversion to the desired product
1aA could be obtained within 5 h at room temperature.
Consistent with previous observations,6-8 the reaction is
apparently insensitive to the other functionalities present on
the DHPM core, such as the ester and amide/urea groups,
and the product is obtained as a single (anti-, 1,4-substi-
tuted)6,7 regioisomer. Although the reaction proceeded to full
conversion, according to thin-layer chromatography (TLC)
and high-performance liquid chromatography (HPLC) moni-
toring, isolation of the product quantitatively from thetert-
butyl alcohol/water mixture was difficult. Therefore, we
screened other reaction conditions such as the use of water1,2

or organic solvents (dimethyl formamide (DMF),N-methyl-
2-pyrrolidone (NMP)) as reaction media, in addition to the
use of copper metal as a catalyst source in a variety of
solvents.1,2 For our particular application of click chemistry,
the use of DMF as a solvent, using the traditional CuSO4/
sodium ascorbate catalyst precursor consistently provided the
highest yields. After completion of the cycloaddition process
(as monitored by TLC and HPLC), the triazole product can
be precipitated in high yield (73%) and purity (>98% by
HPLC at 215 nm and1H NMR) by addition to ice/water.
For the test reaction displayed in Scheme 2, full conversion
at room temperature required 1 h. By performing the same
reaction, utilizing controlled microwave heating at 80°C,13,14

complete conversion was achieved within 1 min (isolated
yield of 73%). Although stability tests with DHPM2a
demonstrated this azide to be stable under microwave
irradiation (in 1,2-dichlorobenzene) up to 150°C for 30 min,
optimum results for the click chemistry presented in Scheme
2, in terms of yield and purity of isolated product, were
obtained in the 80-100 °C temperature region. In this
context, we have also briefly examined the [3+2] azide-

acetylene cycloaddition2a + 4A f 1aA under strictly
thermal conditions (DMF, MW, 150°C) in the absence of
the Cu(I) catalyst. As expected,6,7,15mixtures of both isomeric
cycloadducts (anti and syn triazoles) were obtained, and
several hours of irradiation were required to achieve full
conversion (see Experimental Section for details).

Having optimized conditions for the Cu(I)-catalyzed azide-
acetylene ligation in hand, we next explored the scope of
the cycloaddition process, using a diverse set of 10 terminal
acetylenes (4A-J) as cycloaddition partners (Table 1). All
10 aryl, heteroaryl, and alkylacetylenes4 used did undergo
the anticipated click chemistry with azide2a and furnished
the desired triazoles1aA, 1aB, ...,1aJ in good isolated yields
(63-87%). Generally, 10 min of microwave irradiation at
90 °C was sufficient to allow full conversion for all
acetylenes. The triazole products were isolated via the
addition of ice water and were fully characterized. Only in
the case of trimethylsilylacetylene (4J) did it prove advanta-
geous to perform the reaction at room temperature in aqueous
tert-butyl alcohol as the solvent, to achieve a higher isolated
product yield. We note that some of the triazolyl-dihydro-
pyrimidone products are slightly water soluble, contributing
to the less than quantitative isolated yields upon aqueous
workup. However, because of the simplicity of the workup
procedure (avoiding chromatography or evaporation of
solvent), no efforts were made to improve the yield by
isolation of additional quantities of product from the aqueous
solution.

2.2. Synthesis of 6-(Triazol-1-yl)-Dihydropyrimidone
Libraries. 2.2.1. Bromination of Dihydropyrimidones
under Flow Conditions. To transform the click chemistry
protocols elaborated previously to an integrated method
suitable for the efficient generation of triazolyldihydropy-
rimidone libraries of type1, it was necessary to first develop

Scheme 2 Table 1. Yields of Triazolyl-dihydropyrimidones1aA, 1aB,
..., 1aJ (see Scheme 1) Prepared by Microwave-Assisted
Cycloaddition of Equimolar Amounts of Azide1a with
Terminal Acetylenes4A-J (R4CtCH)a

product R4 yield (%)

1aA phenyl 73
1aB 3-(Me)-phenyl 82
1aC 3-(Cl)-phenyl 87
1aD 2-(CF3)-phenyl 63
1aE 3,5-(F)2-phenyl 66
1aF pyridin-3-yl 76
1aG PhOCH2 77
1aH PhCH2OCH2 77
1aI HOCH2 76
1aJb Me3Si 68

a Reaction conditions: MW, DMF, CuSO4/Na Ascorbate, 90°C,
10 min. Yields are isolated yields of pure compounds (>98% by
HPLC). All compounds have been fully characterized by1H NMR,
mass spectroscopy (MS), and elemental analysis. For details, see
the Experimental Section.b The reaction was performed at room
temperature for 4 h in tert-butyl alcohol/H2O 1:1, using 3 equiv of
trimethylsilylacetylene.
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procedures for the rapid generation of 6-azidomethyl-
dihydropyrimidones2. The published synthesis12 of azide
2a required initial bromination of the parent Biginelli DHPM
3a with elemental bromine in chloroform at room temper-
ature (12 h),16 followed by displacement of the bromine with
sodium azide in HMPT at 35°C (48 h).12 Both reported
procedures clearly required adaptation to a high-throughput
format. There are several reports in the literature describing
the bromination of DHPMs3 with elemental bromine.16,17

All of these procedures require careful, dropwise addition
of bromine at subambient temperatures to the DHPM to avoid
overbromination to the correspondinggem-dibromo deriva-
tive.16 In our own hands, we found that a slow, dropwise
addition (within 1 h) of a bromine/chloroform solution (1.0
equiv) at 2-4 °C (ice-bath) to a suspension of DHPM3a in
chloroform, according to the procedure reported by Zigeuner
et al.,16 provided (after stirring in an ice bath for an additional
3 h) the bromomethyl intermediate5a in 90% yield (HPLC
conversion), with 7% of thegem-dibromo analogue being
formed and 3% of starting material remaining (isolated yield
of 75%). Performing the same reaction at room temperature
led to a significant reduction in selectivity (11% dibromo
derivative, 4% starting material). Disappointingly, screening
a variety of solvents (i.e., methylene chloride, 1,2-dichlo-
roethane, DMF) or switching toN-bromosuccinimide as the
brominating reagent did not lead to an improvement of
selectivity in the bromination.

In an attempt to obtain a better control of the selectivity
in this crucial bromination step, we also explored the use of
a polymer-supported brominating reagent. Polymer-assisted
solution phase (PASP) synthesis, where reagents, catalysts,
or scavengers are attached to an insoluble polymer support
has attracted a considerable amount of attention in recent
years.18 The advantages associated with PASP synthesis have
been well-documented and include simplified workup (filtra-
tion), standard solution-phase kinetics, easy analysis of
reactions using conventional techniques, and the opportunity
for the implementation of flow-through processes using
cartridge (or column)-based reactors.19

In the case of brominations, several reports have been
published in the literature that involve macroporous Am-
berlyst A-26 polystyrene resin in the perbromide form (7)
as a solid-supported brominating agent.20,21For our purposes,
a suitable perbrominated resin7 was readily prepared by
treatment of commercially available Amberlyst A-26, Br--
form (3.5 mequiv Br/g) (6) with excess elemental bromine
in carbon tetrachloride (CCl4) following literature procedures,
providing orange, odorless beads (see Experimental Section
for details).20 Our initial experiments utilizing perbromide
resin7 for the bromination of DHPM3a, using chloroform
or 1,2-dichloroethane as a solvent, did not show any
improvement in selectivity. Furthermore, the reaction was
somewhat slower than using elemental bromine in the
solution phase. By switching to anhydrous DMF as the
solvent, however, we were able to achieve rapid brominations
at room temperature, leading after 10 min to the same product
distribution that was achieved in the solution-phase experi-
ment described previously (4 h, 4°C) using chloroform as
a solvent (3a/5a/dibromo analogue ratio of 3:90:7). A 2-3-

fold excess of the resin was used; therefore, the reaction
required careful monitoring and control. A prolonged expo-
sure of the reaction mixture (>30 min) to the brominating
resin led to significant amounts of thegem-dibromo analogue
being formed. To have more control over the bromination
event, we envisioned the use of a flow-through reactor setup
where a solution of DHPM3a is passed through a cartridge
filled with the polymer-supported brominating reagent7. We
reasoned that, in this way, overbromination may be mini-
mized by continuous removal of the desired mono-bromi-
nated DHPM5a (Scheme 3) from the active brominating
reagent. Indeed, by passing a solution of DHPM3a (1 mmol)
in 5 mL of DMF through a small cartridge filled with
brominating polymer (inner diameter (i.d.) of 9 mm, ca. 1 g
of resin7), highly selective monobrominations were achieved.
Typically, with a residence time of only∼1 min, 96%
conversion (HPLC) to the desired bromo DHPM5a was
achieved, with only 3% of thegem-dibromo analogue being
formed and 1% unreacted starting material remaining. These
bromination results were highly reproducible, and by regen-
erating the brominating reagent with elemental bromine under
flow conditions (6 f 7, Scheme 3), the same reactor was
reused 8 times without any deterioration in the bromination
results. This proved particularly valuable for the final
synthesis of triazolyldihydropyrimidone libraries where a
collection of DHPM derivatives needed to be brominated in
a high-throughput format (see below). The need for regen-
eration of the brominating flow reactor was readily noticeable
from the decolorization of the orange polymer beads. To
remove the formed hydrobromic acid from the reaction
mixture which would prevent an efficient azidation in the
subsequent reaction step (see below), a second flow cartridge
filled with basic alumina was added to the processing
sequence.

2.2.2. Azidation of Bromo Dihydropyrimidones under
Microwave Conditions. The published conditions12 for the
conversion of bromo-DHPM5a to the azido-DHPM2a
require a 48-h treatment of bromide5a with sodium azide
(1.5 equiv) in hexamethylphosphoric triamide (HMPT) at
35 °C. These conditions proved to be reproducible, but we
note that (i) the reaction cannot be monitored by HPLC or
TLC, because the retention times of both the bromo and the
azido compounds are virtually identical, requiring reaction
monitoring via Fourier transform infrared (FT-IR) spectros-
copy (ν(N3) ) 2110 cm-1) or 1H NMR spectroscopy; and

Scheme 3
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(ii) the success of the azidation step is critically dependent
on the quality of the sodium azide. After several trials, we
discovered that a fresh batch of high-purity sodium azide
(>99% purity) consistently provided the best results.23

Nevertheless, reaction times of ca. 1 day at room temperature
were still required to obtain full conversion, regardless of
the solvent that was used (HMPT, DMF, NMP). After
considerable experimentation, we found that microwave
irradiation24 of a solution of pure bromo-DHPM5awith 1.5
equiv of sodium azide in dry DMF at 60°C led to full
conversion to the azide within 20 min and provided an
isolated yield of 82% of pure compound upon precipitation
with ice water (Scheme 4). Gratifyingly, we were able to
integrate the bromination (3a f 5a) and azidation (5a f
2a) steps into a simple experimental procedure wherein the
DMF solution obtained from the bromination under flow-
through conditions containing the crude bromo-DHPM5a
(see above) was directly subjected to azidation under
microwave conditions after addition of sodium azide. The
azido-DHPM2a obtained after precipitation with ice water
had>98% purity (via HPLC,1H NMR) and was obtained
in an isolated yield of 73%.

2.2.3. Preparation of 6-(1,2,3-Triazol-1-yl)-dihydropy-
rimidone Libraries. Our next goal was to establish protocols
for the preparation of a diverse set of triazolyl-decorated
DHPM libraries of type1 with four points of diversity (see
Scheme 1). For that purpose, a selection of eight DHPMs
(Figure 1) were prepared by rapid, automated, microwave-
assisted Biginelli multicomponent condensations (cf. Scheme
1), following our previously published protocols.25

The DHPM analogues were then subjected to the flow-
through bromination/azidation sequence (see previous dis-
cussion) to provide the corresponding 6-azidomethyl-DHPMs
2b-i. At this point, it was necessary to isolate the crude
azides by precipitation with ice water (ca 40-70% yield,
>95% purity via HPLC). Attempts to perform the Cu(I)-

catalyzed azide-acetylene ligation (“click chemistry”) di-
rectly with the nonisolated azides in DMF solution by adding
the terminal acetylenes and the copper catalyst met with little
success.26 In all cases, higher product yields were observed
by first isolating the crude azides2, thereby removing excess
sodium azide from the reaction mixture. Azide-acetylene
cycloadditions on precursors2b-i were performed according
to the general procedure described previously, using a
selection of the terminal acetylenes4 (see Table 1). Out of
the full 8 × 10 ) 80 set of possible triazole cycloaddition
products, a representative subset of 17 compounds was
prepared. To have a uniform workup method available, all
cycloadducts were precipitated with water and subsequently
purified by flash choromatography. The overall yields (three
steps) for the bromination/azidation/click sequence were in
the range of 15-46%. Note that no attempt was made to
optimize any of the three reaction steps for specific building
block combinations and that one standard protocol for all
17 derivatives was used for the three steps (Table 2).

3. Conclusion

In conclusion, we have reported the decoration of privi-
leged dihydropyrimidone (DHPM) scaffolds at the C6
position with a 1,2,3-triazole pharmacophore. The key step
in the synthesis was the Cu(I)-catalyzed azide-acetylene
ligation (“click chemistry”), reacting azide-functionalized
DHPMs 2 with terminal acetylenes4. The required 6-azi-
domethyldihydropyrimidone precursors2 were readily
prepared using a bromination/azidation sequence that in-
volved a polymer-supported brominating reagent under flow-
through conditions and subsequent displacement of the

Figure 1. Dihydropyrimidone (DHPM) building blocks used for
the bromination/azidation/click reaction sequence.

Scheme 4

Table 2. Overall Yields of Triazolyl-dihydropyrimidones1
Prepared by the Three-Step Bromination/Azidation/Click
Sequence from Dihydropyrimidones3b-i (see Figure 1) and
Terminal Acetylenes4 (see Table 1, R4CtCH)a

product R1 R2 R3 R4
yield
(%)b

1bA Me phenyl Et phenyl 36
1bF Me phenyl Et pyridin-3-yl 35
1bG Me phenyl Et PhOCH2 25
1cA H Me Et phenyl 15
1cG H Me Et PhOCH2 16
1dD H thien-2-yl Et 2-(CF3)-phenyl 24
1eE H 4-(Cl)-phenyl benzyl 3,5-(F)2-phenyl 34
1eF H 4-(Cl)-phenyl benzyl pyridin-3-yl 38
1eG H 4-(Cl)-phenyl benzyl PhOCH2 27
1fA Me 4-(F)-phenyl Et phenyl 29
1fB Me 4-(F)-phenyl Et 3-(Me)-phenyl 28
1gA H 4-(Br)-phenyl Et phenyl 35
1gF H 4-(Br)-phenyl Et pyridin-3-yl 46
1hA Me phenyl benzyl phenyl 33
1hD Me phenyl Et 2-(CF3)-phenyl 31
1iB H 3-(NO2)-phenyl i-Pr 3-(Me)-phenyl 26
1iE H 3-(NO2)-phenyl i-Pr 3,5-(F)2-phenyl 28
a For reaction conditions and workup, see main text and the

Experimental Section.b Yields are isolated yields of pure com-
pounds purified by flash chromatography.
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bromine with azide. The resulting 6-(1,2,3-triazol-1-yl)-
methyldihydropyrimidones1 (27-member library, 4 diversity
points) were obtained in moderate overall yields over three
steps. By merging multicomponent transformations such as
the three-component Biginelli DHPM synthesis with click
chemistry applications, highly diverse libraries can rapidly
be obtained.

4. Experimental Section
4.1. General Methods.TLC analysis was performed on

Merck precoated 60 F254 plates. Flash column chromatog-
raphy was performed using silica gel 60 (0.035-0.070 mm,
Acros). Melting points were obtained on a Gallenkamp
melting point apparatus (model MFB-595) in open capillary
tubes.1H NMR and 13C NMR spectra were recorded on a
Bruker AMX360 or AMX500 instrument in DMSO-d6,
operating at 360 or 500 MHz, respectively. FTIR spectra
were recorded on a Unicam Galaxy Series model FTIR 7000
(Mattson Instruments Inc.) spectrometer, using KBr pellets.
Mass spectra were taken on a Hewlett-Packard model LC/
MSD 1100 series instrument in the positive atmospheric
pressure chemical ionization (APCI) mode. Microanalyses
were performed on a Carlo Erba model 1106 elemental
analyzer. Analytical HPLC analysis was performed on a
Shimadzu LC-10 system, equipped with LC10-AT(VP)
pumps, an autosampler (S-10AXL), and a dual-wavelength
UV detector that was set at 215 and 280 nm (HPLC purities
refer to 215 nm). Analytical liquid chromatographic separa-
tions were performed on a C18 reversed-phase analytical
column (LiChrospher 100 Rp-18, E. Merck, 119× 3 mm,
particle size of 5µm) at 25°C using a mobile phase (A,
which was a 90:10 (v/v) mixture of water and acetonitrile
+ 0.1% TFA, and B, which was acetonitrile+ 0.1% TFA
(HPLC solvents were purchased from Acros with gradient-
grade quality; TFA was of analytical reagent grade, Aldrich)
at a flow rate of 0.5 mL/min. The following gradient was
applied: a linear increase from 30% solution B to 100% B
in 7 min, holding at 100% solution B for 2 min.

4.2. Microwave Irradiation Experiments. All microwave
irradiation experiments were performed using the Emrys
Synthesizer from Biotage AB (Uppsala, Sweden) in the
standard sealed-vessel configuration. A detailed description
of this single-mode microwave reactor with integrated
robotics was recently published.25

4.3. Synthesis of Triazolyl-DHPMs 1aA-1aJ from Di-
hydropyrimidone 2a (Azide-Acetylene Ligation). 4.3.1.
General Procedure.A sample of DHPM2a12 (301 mg, 1.0
mmol) was dissolved in anhydrous DMF (5 mL). The
appropriate acetylene4A-J (see Table 1, 1.0 mmol), CuSO4‚
5 H2O (2 mol %, ca. 5 mg), and sodium ascorbate (0.2 mmol,
40 mg) were added and the mixture was irradiated under
microwave conditions at 90°C for 10 min. After rapid gas
jet cooling, the reaction mixture was poured onto 100 mL
of ice water, and after 2 h, the precipitate was filtered off
(for 1aJ, 4 mL tert-BuOH/H2O 1:1 was used as solvent, and
3.0 equiv of acetylene4J were reacted at room temperature
for 4 h). Triazoles1aA-1aJwere obtained in isolated yields
of 63-87% (see Table 1) and at>98% purity (HPLC at
215 nm). Analytically pure samples were prepared by
recrystallization from ethanol.

4.3.2. Ethyl 2-Oxo-4-phenyl-6-(4-phenyl-[1,2,3]triazol-
1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(1aA). mp 197-198 °C. 1H NMR (DMSO-d6): δ 1.05 (t,
J ) 7.1 Hz, 3H), 4.01 (q,J ) 7.1 Hz, 2H), 5.24 (d,J ) 3.2
Hz, 1H), 5.52 and 5.71 (2 d,J ) 14.0 Hz, 2H), 7.24-7.38
(m, 6H), 7.42-7.50 (m, 2H), 7.83-7.89 (m, 2H), 7.91 (br
s, 1H), 8.51 (s, 1H), 9.60 (s, 1H).13C NMR (90 MHz,
DMSO-d6): δ 165.0, 152.2, 146.4, 144.4, 143.5, 131.0,
129.3, 128.9, 128.3, 128.0, 126.9, 125.6, 122.2, 103.5, 60.5,
54.6, 48.6, 14.3. MS (pos. APCI):m/z 404 (M + 1). Anal.
Calcd for C22H21N5O3: C, 65.50; H, 5.25; N, 17.36. Found:
C, 65.38; H, 5.18; N, 17.29.

4.3.3. Ethyl 2-Oxo-4-phenyl-6-(4-m-tolyl-[1,2,3]triazol-
1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(1aB). mp 99-101 °C. 1H NMR (DMSO-d6): δ 1.05 (t,
J ) 7.0 Hz, 3H), 2.36 (s, 3H), 4.01 (q,J ) 7.0 Hz, 2H),
5.23 (d,J ) 3.2 Hz, 1H), 5.52 and 5.69 (2 d,J ) 14.0 Hz,
2H), 7.10-7.18 (m, 1H), 7.22-7.40 (m, 6H), 7.60-7.75 (m,
1H), 7.90 (br s, 1H), 8.46 (s, 1H), 9.60 (s, 1H). MS (pos.
APCI): m/z 418 (M + 1). Anal. Calcd for C23H23N5O3: C,
66.17; H, 5.55; N, 16.78. Found: C, 66.03; H, 5.53; N, 16.63.

4.3.4. Ethyl 2-Oxo-4-phenyl-6-[4-(3-chlorophenyl)-[1,2,3]-
triazol-1-ylmethyl]-1,2,3,4-tetrahydropyrimidine-5-car-
boxylate (1aC).mp 170-171°C. 1H NMR (DMSO-d6): δ
1.05 (t,J ) 7.0 Hz, 3H), 4.00 (q,J ) 7.0 Hz, 2H), 5.23 (d,
J ) 3.0 Hz, 1H), 5.52 and 5.70 (2 d,J ) 14.0 Hz, 2H),
7.23-7.42 (m, 6H), 7.44-7.52 (m, 1H), 7.82-7.92 (m, 2H),
7.94 (br s, 1H), 8.64 (s, 1H), 9.61 (s, 1H). MS (pos. APCI):
m/z 438 (M + 1). Anal. Calcd for C22H20ClN5O3: C, 60.34;
H, 4.60; N, 15.99. Found: C, 60.28; H, 4.56; N, 15.82.

4.3.5. Ethyl 2-Oxo-4-phenyl-6-[4-(2-trifluoromethyl-
phenyl)-[1,2,3]triazol-1-ylmethyl]-1,2,3,4-tetrahydropy-
rimidine-5-carboxylate (1aD). mp 158-159 °C. 1H NMR
(DMSO-d6): δ 1.05 (t,J ) 7.0 Hz, 3H), 4.02 (q,J ) 7.0
Hz, 2H), 5.23 (d,J ) 3.1 Hz, 1H), 5.60 and 5.68 (2 d,J )
14.0 Hz, 2H), 7.21-7.36 (m, 5H), 7.60-7.68 (m, 1H), 7.74-
7.89 (m, 3H), 7.85 (t,J ) 7.59 Hz, 2H), 7.91 (br s, 1H),
8.28 (s, 1H), 9.65 (s, 1H); MS (pos. APCI):m/z 472 (M +
1); Anal. Calcd for C23H20F3N5O3: C, 58.60; H, 4.28; N,
14.86. Found: C, 58.67; H, 4.20; N, 14.70.

4.3.6. Ethyl 2-Oxo-4-phenyl-6-[4-(3,5-difluorophenyl)-
[1,2,3]triazol-1-ylmethyl]-1,2,3,4-tetrahydropyrimidine-5-
carboxylate (1aE).mp 213-214.5°C. 1H NMR (DMSO-
d6): δ 1.04 (t,J ) 7.0 Hz, 3H), 4.00 (q,J ) 7.0 Hz, 2H),
5.23 (d,J ) 3.1 Hz, 1H), 5.52 and 5.70 (2 d,J ) 14.0 Hz,
2H), 7.18-7.38 (m, 6H), 7.58-7.68 (m, 2H), 7.89-7.94 (m,
1H), 8.70 (s, 1H), 9.63 (s, 1H). MS (pos. APCI):m/z 440
(M + 1). Anal. Calcd for C22H19F2N5O3: C, 60.13; H, 4.36;
N, 15.94. Found: C, 60.27; H, 4.16; N, 15.80.

4.3.7. Ethyl 2-Oxo-4-phenyl-6-(4-pyridin-3-yl-[1,2,3]-
triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-car-
boxylate (1aF).mp 204-205 °C. 1H NMR (DMSO-d6): δ
1.05 (t,J ) 7.0 Hz, 3H), 4.01 (q,J ) 7.0 Hz, 2H), 5.23 (d,
J ) 3.0 Hz, 1H), 5.55 and 5.72 (2 d,J ) 14.0 Hz, 2H),
6.90-7.10 (m, 3H), 7.15-7.42 (m, 6H), 7.90 (br s, 1H), 8.70
(s, 1H), 9.63 (s, 1H). MS (pos. APCI):m/z 405 (M + 1).
Anal. Calcd for C21H20N6O3: C, 62.37; H, 4.98; N, 20.78.
Found: C, 61.99; H, 4.96; N, 20.78.
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4.3.8. Ethyl 2-Oxo-4-phenyl-6-(4-phenoxymethyl-[1,2,3]-
triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-car-
boxylate (1aG).mp 159-161°C. 1H NMR (DMSO-d6): δ
1.04 (t,J ) 7.0 Hz, 3H), 4.00 (q,J ) 7.0 Hz, 2H), 5.21 (d,
J ) 3.2 Hz, 1H), 5.41 (s, 2H), 5.51 and 5.67 (2 d,J ) 14.0
Hz, 2H), 7.20-7.38 (m, 5H), 7.48-7.58 (m, 2H), 7.62-
7.72 (m, 1H), 7.89 (br s, 1H), 7.93-7.99 (m, 2H), 8.22 (s,
1H), 9.60 (s, 1H). MS (pos. APCI):m/z434 (M + 1). Anal.
Calcd for C23H23N5O4: C, 63.73; H, 5.35; N, 16.16. Found:
C, 63.53; H, 5.33; N, 15.87.

4.3.9. Ethyl 2-Oxo-4-phenyl-6-(4-benzyloxymethyl-
[1,2,3]triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-
carboxylate (1aH). mp 159-161 °C. 1H NMR (DMSO-
d6): δ 1.03 (t,J ) 7.0 Hz, 3H), 4.00 (q,J ) 7.0 Hz, 2H),
5.20 (d,J ) 3.2 Hz, 1H), 5.41 (s, 2H), 5.49 and 5.66 (2 d,
J ) 13.9 Hz, 2H), 7.20-7.34 (m, 5H), 7.49-7.58 (m, 2H),
7.63-7.71 (m, 1H), 7.89 (br s, 1H), 7.92-7.98 (m, 2H), 8.22
(s, 1H), 9.60 (s, 1H); MS (pos. APCI):m/z 462 (M + 1).
Anal. Calcd for C24H23N5O5: C, 62.46; H, 5.02; N, 15.18.
Found: C, 62.25; H, 4.81; N, 14.85.

4.3.10. Ethyl 2-Oxo-4-phenyl-6-(4-hydroxymethyl-[1,2,3]-
triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-car-
boxylate (1aI). mp 169-171 °C. 1H NMR (DMSO-d6): δ
1.06 (t,J ) 7.0 Hz, 3H), 4.00 (q,J ) 7.0 Hz, 2H), 4.51 (d,
J ) 5.3 Hz, 2H), 5.19-5.24 (m, 2H), 5.42 and 5.66 (2 d,
J ) 14.0 Hz, 2H), 7.19-7.38 (m, 5H), 7.82-7.94 (m, 2H),
7.87 (br s, 1H), 7.91 (s, 1H), 9.54 (s, 1H). MS (pos. APCI):
m/z 358 (M + 1). Anal. Calcd for C17H19N5O4: C, 57.14;
H, 5.36; N, 19.60. Found: C, 56.74; H, 5.40; N, 19.19.

4.3.11. Ethyl 2-Oxo-4-phenyl-6-(4-trimethylsilanyl-
[1,2,3]triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-
carboxylate (1aJ).mp 119-121°C. 1H NMR (DMSO-d6):
δ 0.24 (s, 9H), 1.04 (t,J ) 7.0 Hz, 3H), 4.00 (q,J ) 7.0
Hz, 2H), 5.18-5.23 (m, 1H), 5.50 and 5.63 (2 d,J ) 13.0
Hz, 2H), 7.21-7.36 (m, 5H), 7.88 (br s, 1H), 8.02 (s, 1H),
9.51 (s, 1H). MS (pos. APCI):m/z400 (M+ 1). Anal. Calcd
for C19H25N5O3Si: C, 57.10; H, 6.31; N, 17.53. Found: C,
57.04; H, 6.28; N, 17.47.

4.4. Thermal Cycloaddition of Azide 2a with Phenyl-
acetylene 4A under Catalyst-Free Conditions.A sample
of DHPM 2a (301 mg, 1.0 mmol) was dissolved in 5 mL of
anhydrous DMF. After the addition of acetylene4A (102
mg, 1.0 mmol), the reaction mixture was irradiated under
microwave conditions at 150°C for 3 h. Subsequent
purification of the crude reaction mixture by flash chroma-
tography (CHCl3/MeOH 5:1) provided 120 mg (30%) of an
inseparable mixture of syn and anti triazole cycloadducts
(ratio 3:5 by both HPLC and1H NMR measurements).1H
NMR (syn + anti) (DMSO-d6): δ 0.88 (t,J ) 7.1 Hz, 3H,
syn), 1.05 (t,J ) 7.0 Hz, 3H, anti), 4.02 (q,J ) 7.0 Hz, 2H,
anti), 3.81 (q,J ) 7.0 Hz, 2H, syn), 5.20 (d,J ) 3.3 Hz,
1H, syn), 5.23 (d,J ) 3.3 Hz, 1H, anti), 5.48 and 5.61 (2 d,
J ) 14.2 Hz, 2 H, syn), 5.52 and 5.71 (2 d,J ) 14.0 Hz,
2H, anti), 7.25-7.60 (m, 14 H, syn+ anti), 7.85-7.91 (m,
3H, syn+ anti), 7.95 (s, 1 H, syn), 8.50 (s, 1H, anti), 9.35
(br s, 1H, syn), 9.59 (br s, 1H, anti).

4.5. Preparation of Macroporous Perbromide Resin 7.20

A sample of 1.0 g (ca. 3.5 mmol) of Amberlyst A-26, Br-

form resin (3.5 mequiv/g, Aldrich Product 51,376-8) was
washed two times each with 5 mL of H2O, 5 mL of MeOH,
and 2 mL of acetone and dried under vacuum at room
temperature overnight. Subsequently, 25 mL of dry CCl4 and
1.68 g (10.5 mmol) of elemental bromine were added and
the reaction mixture was stirred for 2 h at 40°C. The resin
was filtered, washed two times with 5 mL of dry CCl4, and
dried under vacuum at room temperature overnight to provide
odorless orange resin beads. This resin could be stored for
several weeks at 4°C without any loss of activity.

4.6. Bromination of Dihydropyrimidone 3a under Flow-
Through Conditions. A sample of DHPM3a (260 mg, 1.0
mmol) was dissolved in 5 mL of anhydrous DMF. The
solution was passed three times (residence time of ca. 30 s
per cycle) through a cartridge (0.9 mm i.d.) that was filled
with ca. 1.0 g of perbrominated resin7 (see previous
discussion), leading to a 96% conversion by HPLC. After
pouring the mixture onto ice water, the formed precipitate
was filtered to provide DHPM5a (254 mg, 75%) in 97%
purity (HPLC). The recycling of the perbromide resin was
performed under batch conditions as described in the
aforementioned experiment.

4.7. Azidation of Bromomethyldihydropyrimidone 5a.
A sample of DHPM5a16 (339 mg, 1.0 mmol) was dissolved
in 5 mL of anhydrous DMF. Subsequently, sodium azide
(Aldrich Product 19,993-1,>99% purity) (1.5 mmol, 98 mg)
was added and the mixture was irradiated under microwave
conditions at 60°C for 20 min. After the mixture was cooled,
it was poured onto 100 mL of ice water and stirred for 5
min, and, after standing for 30 min, the precipitate was
filtered to provide 247 mg (82%) of azide2a in >98% purity
(HPLC). All spectral (1H NMR, IR) and analytical data were
identical to the literature values.12

4.8. Preparation of Azidodihydropyrimidone 2a by a
Combined Bromination/Azidation Step of 3a.A sample
of DHPM 3a (260 mg, 1.0 mmol) was dissolved in 4 mL of
anhydrous DMF. The solution was passed three times
(residence time of ca. 30 s per cycle) through a cartridge
(0.9 mm i.d.) that was filled with ca. 1.0 g of perbrominated
resin7, leading to a 96% conversion by HPLC. Subsequently,
the mixture was passed through a cartridge filled with 1 g
of basic alumina and eluted with an additional quantity of 2
mL of DMF. After the addition of sodium azide (1.5 mmol,
98 mg), the reaction mixture was irradiated under microwave
conditions at 60°C for 20 min. After cooling to ambient
temperature, the mixture was poured onto 100 mL of ice
water, stirred for 5 min, and allowed to stand for 30 min at
room temperature. The precipitate was filtered to provide
220 mg (73%) of azide2a (>98% purity, HPLC).

4.9. Preparation of the Triazolyldihydropyrimidone
Library 1. 4.9.1. General Procedure.A 1.0 mmol sample
of the corresponding DHPMs3b-i (Figure 1, Table 2) was
dissolved in 4 mL of anhydrous DMF and passed three times
through a cartridge that was filled with 1 g of theperbromide
resin7 (see previous discussion). Subsequently, the mixture
was passed through a second cartridge that was filled with
1 g of basic alumina and eluted with 2 mL of anhydrous
DMF. To this mixture, 1.5 mmol (98 mg) of sodium azide
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(99% purity) were added and irradiated under microwave
conditions at 60°C for 25 min. After gas-jet cooling to room
temperature, the reaction mixture was poured onto ice water,
and after 2 h, the precipitate was filtered and dried.
Subsequently, 1.0 mmol of the corresponding acetylene4
(see Table 1), CuSO4‚5H2O (4 mol %, ca. 10 mg), sodium
ascorbate (0.35 mmol, 70 mg), and 5 mL of anhydrous DMF
were added to the crude azide2 and irradiated at 85°C for
20 min. After the mixture was cooled to room temperature,
it was poured onto 70 mL of ice water and subsequently
extracted two times with 10 mL of ethyl acetate and once
with 10 mL of dichloromethane (DCM). The combined
organic phases were washed with brine and water, dried
(Na2SO4), and subsequently evaporated. The crude cyclo-
addition products were purified by flash chromatography
using ethyl acetate/DCM or DCM/methanol solvent mixtures
to provide the library compounds1 in a yield of 15-46%
and high purity (>98%; see Table 2). The structural identity
and purity of all library compounds was confirmed by1H
NMR, mass spectroscopy (MS), and HPLC analysis.

4.9.2.Ethyl1-Methyl-2-oxo-4-phenyl-6-(4-phenyl-[1,2,3]-
triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-car-
boxylate (1bA). 1H NMR (DMSO-d6): δ 1.10 (t,J ) 7.0
Hz, 3H), 3.10 (s, 3H), 4.06-4.11 (m, 2H), 5.23-5.27 (m,
1H), 5.90 and 6.05 (2 d,J ) 15.0 Hz, 2H), 7.20-7.50 (m,
10H), 8.16-8.17 (m, 1H), 8.57 (s, 1H). MS (pos APCI):
m/z 418.3 (M + 1).

4.9.3. Ethyl 1-Methyl-2-oxo-4-phenyl-6-(4-pyridin-3-yl-
[1,2,3]triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-
carboxylate (1bF). 1H NMR (DMSO-d6): δ 1.09 (t, J )
7.0 Hz, 3H), 3.10 (s, 3H), 4.07 (q,J ) 7.0 Hz, 2H), 5.24 (d,
J ) 3.6 Hz, 1H), 5.90 and 6.08 (2 d,J ) 15.0 Hz, 2H),
7.20-7.50 (m, 9H), 8.16 (d,J ) 3.7 Hz, 1H), 8.71 (s, 1H).
MS (pos APCI): m/z 419.2 (M + 1).

4.9.4. Ethyl 1-Methyl-2-oxo-6-(4-phenoxymethyl-[1,2,3]-
triazol-1-ylmethyl)-4-phenyl-1,2,3,4-tetrahydropyrimidine-
5-carboxylate (1bG).1H NMR (DMSO-d6): δ 1.09 (t,J )
7.0 Hz, 3H), 3.08 (s, 3H), 4.06 (q,J ) 7.0 Hz, 2H), 5.14 (s,
2H), 5.23 (d,J ) 3.6 Hz, 1H), 5.80 and 5.99 (2 d,J ) 15.0
Hz, 2H), 6.90-7.40 (m, 10H), 8.16 (d,J ) 3.8 Hz, 1H),
8.22 (s, 1H). MS (pos APCI):m/z 448.3 (M + 1).

4.9.5. Ethyl 2-Oxo-4-methyl-6-(4-phenyl-[1,2,3]triazol-
1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(1cA). 1H NMR (DMSO-d6): δ 1.16 (t,J ) 5.2 Hz, 6H),
4.00-4.30 (m, 3H), 5.40 and 5.63 (2 d,J ) 13.0 Hz, 2H),
6.80-7.50 (m, 4H), 7.86 (d,J ) 7.7 Hz, 1H), 8.50 (s, 1H),
9.38 (br s, 1H). MS (pos. APCI):m/z 342.3 (M + 1).

4.9.6. Ethyl 2-Oxo-4-methyl-6-(4-phenoxymethyl-[1,2,3]-
triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-car-
boxylate (1cG). 1H NMR (DMSO-d6): δ 1.09-1.20 (m,
6H), 4.00-4.30 (m, 3H), 5.12 (br s, 2H), 5.35 and 5.67 (2
d, J ) 13.0 Hz, 2H), 7.20-7.50 (m, 6H), 8.49 (s, 1H), 9.37
(s, 1H). MS (pos. APCI):m/z 372.3 (M + 1).

4.9.7. Ethyl 2-Oxo-4-(thien-2-yl)-6-[4-(2-trifluorometh-
ylphenyl)-[1,2,3]triazol-1-ylmethyl]-1,2,3,4-tetrahydropy-
rimidine-5-carboxylate (1dD). 1H NMR (DMSO-d6): δ
1.13-1.19 (m, 4H), 1.98 (s, 1H), 3.90-4.20 (m, 3H), 5.50
(d, J ) 3.4 Hz, 1H), 5.58 and 5.70 (2 d,J ) 14.0 Hz, 2H),

6.90-7.00 (m, 2H), 7.38-7.42 (m, 1H), 7.60-7.90 (m, 4H),
8.00 (br s, 1H), 8.25 (s, 1H). MS (pos. APCI):m/z 478.3
(M+1).

4.9.8. Benzyl 2-Oxo 4-(4-chlorophenyl)-6-[4-(3,5-diflu-
oro-phenyl)-[1,2,3]triazol-1-ylmethyl]-1,2,3,4-tetrahydro-
pyrimidine-5-carboxylate (1eE).1H NMR (DMSO-d6): δ
5.05 (q,J ) 12.5 Hz, 2H), 5.25 (d,J ) 3.1 Hz, 1H), 5.50
and 5.72 (2 d,J ) 14.0 Hz, 2H), 7.01-7.42 (m, 12H), 7.94
(br s, 1H), 8.64 (s, 1H), 9.75 (s, 1H). MS (pos. APCI):m/z
536.3 (M + 1).

4.9.9. Benzyl 2-Oxo-4-(4-chlorophenyl)-6-(4-pyridin-3-
yl-[1,2,3]triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-
5-carboxylate (1eF).1H NMR (DMSO-d6): δ 5.06 (q,J )
12.4 Hz, 2H), 5.25 (d,J ) 3.1 Hz, 1H), 5.51 and 5.76 (2d,
J ) 14.0 Hz, 2H), 7.01-7.42 (m, 13H), 7.94 (br s, 1H),
8.61 (s, 1H), 9.74 (s, 1H). MS (pos. APCI):m/z 501.2 (M
+ 1).

4.9.10. Benzyl 2-Oxo-4-(4-chlorophenyl)-6-(4-phenoxym-
ethyl-[1,2,3]triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimi-
dine-5-carboxylate (1eH).1H NMR (DMSO-d6): δ 4.90-
5.20 (m, 4H), 5.24 (d,J ) 3.1 Hz, 1H), 5.48 and 5.69 (2 d,
J ) 14.0 Hz, 2H), 6.95-7.45 (m, 14H), 7.92 (br s, 1H),
8.14 (s, 1H), 9.72 (s, 1H). MS (pos. APCI):m/z 530.3 (M
+ 1).

4.9.11. Ethyl 1-Methyl-2-oxo-4-(4-fluorophenyl)-6-(4-
phenyl-[1,2,3]triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrim-
idine-5-carboxylate (1fA). 1H NMR (DMSO-d6): δ 1.09
(t, J ) 7.0 Hz, 3H), 4.08 (q,J ) 7.0 Hz, 2H), 5.25 (d,J )
3.7 Hz, 1H), 5.88 and 6.01 (2 d,J ) 14.0 Hz, 2H), 7.10-
7.55 (m, 9H), 7.87 (m, 3H), 8.16 (br s, 1H), 8.51 (s, 1H).
MS (pos. APCI): m/z 436.3 (M + 1).

4.9.12. Ethyl 1-Methyl-2-oxo-4-(4-fluorophenyl)-6-(4-
m-tolyl-[1,2,3]triazol-1-ylmethyl)-1,2,3,4-tetrahydropy-
rimidine-5-carboxylate (1fB). 1H NMR (DMSO-d6): δ 1.15
(t, J ) 7.0 Hz, 3H), 2.35 (s, 3H), 3.09 (s, 3H), 4.06 (q,J )
7.0 Hz, 2H), 5.26 (d,J ) 3.6 Hz, 1H), 5.88 and 6.07 (2 d,
J ) 14.0 Hz, 2H), 7.10-7.50 (m, 6H), 7.60-7.80 (m, 2H),
8.18 (d,J ) 3.6 Hz, 1H), 8.54 (s, 1H). MS (pos. APCI):
m/z 450.4 (M + 1).

4.9.13. Ethyl 2-Oxo-4-(4-bromophenyl)-6-(4-phenyl-
[1,2,3]triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-
carboxylate (1gA). 1H NMR (DMSO-d6): δ 1.07 (t, J )
7.0 Hz, 3H), 4.00 (q,J ) 7.0 Hz, 2H), 5.23 (d,J ) 3.2 Hz,
1H), 5.50 and 5.69 (2 d,J ) 14.0 Hz, 2H), 7.10-7.60 (m,
7H), 7.86 (d,J ) 7.2 Hz, 2H), 7.92 (br s, 1H), 8.50 (s, 1H),
9.65 (s, 1H). MS (pos. APCI):m/z 478.1 (M + 1).

4.9.14. Ethyl 2-Oxo-4-(4-bromophenyl)-6-(4-pyridin-3-
yl-[1,2,3]triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-
5-carboxylate (1gF).1H NMR (DMSO-d6): δ 1.05 (t,J )
7.0 Hz, 3H), 4.02 (q,J ) 7.0 Hz, 2H), 5.22 (d,J ) 2.8 Hz,
1H), 5.53 and 5.72 (2 d,J ) 14.0 Hz, 2H), 7.10-7.70 (m,
6H), 7.93 (br s, 1H), 8.24-8.35 (m, 1H), 8.67 (s,1H), 9.66
(s, 1H). MS (pos. APCI):m/z 483.2 (M + 1).

4.9.15. Benzyl 1-Methyl-2-oxo-4-phenyl-6-(4-phenyl-
[1,2,3]triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-
carboxylate (1hA). 1H NMR (DMSO-d6): δ 3.11 (s, 3H),
5.10-5.17 (m, 1H), 5.27 (d,J ) 3.1 Hz, 1H), 5.90 and 6.08
(2 d, J ) 14.0 Hz, 2H), 7.01-7.61 (m, 15H), 7.84 (br s,
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1H), 8.16 (s, 1H), 8.51 (s, 1H). MS (pos. APCI):m/z 480.1
(M + 1).

4.9.16. Benzyl 1-Methyl-2-oxo-4-phenyl-6-[4-(2-trifluo-
romethylphenyl)-[1,2,3]triazol-1-ylmethyl]-1,2,3,4-tetrahy-
dropyrimidine-5-carboxylate (1hD). 1H NMR (DMSO-
d6): δ 3.10 (s, 3H), 5.13 (d,J ) 3.0 Hz, 2H), 5.29 (d,J )
3.0 Hz, 1H), 5.99 and 6.01 (2 d,J ) 15.0 Hz, 2H), 7.10-
7.40 (m, 10H), 7.60-7.90 (m, 4H), 8.18 (br s, 1H), 8.25 (s,
1H). MS (pos. APCI):m/z 548.3 (M + 1).

4.9.17. Isopropyl 2-Oxo-4-(3-nitrophenyl)-6-(4-m-tolyl-
[1,2,3]triazol-1-ylmethyl)-1,2,3,4-tetrahydropyrimidine-5-
carboxylate (1iB). 1H NMR (DMSO-d6): δ 0.93 (d,J )
6.2 Hz, 3H), 1.14 (d,J ) 6.2 Hz, 3H), 2.35 (s, 3H), 4.85 (q,
J ) 6.0 Hz, 2H), 5.40 (d,J ) 3.2 Hz, 1H), 5.50 and 5.69 (2
d, J ) 14.0 Hz, 2H), 7.10-8.20 (m, 10H), 8.49 (s, 1H), 9.74
(s, 1H). MS (pos. APCI):m/z 477.4 (M + 1).

4.9.18. Isopropyl 2-Oxo-4-(3-nitrophenyl)-6-[4-(3,5-di-
fluorophenyl)-[1,2,3]triazol-1-ylmethyl]-1,2,3,4-tetrahy-
dropyrimidine-5-carboxylate (1iE). 1H NMR (DMSO-
d6): δ 0.91 (t,J ) 6.0 Hz, 3H), 1.13 (t,J ) 6.0 Hz, 3H),
4.82 (q,J ) 6.0 Hz, 1H), 5.40 (d,J ) 2.2 Hz, 1H), 5.54 and
5.69 (2 d,J ) 13.0 Hz, 2H), 7.10-8.30 (m, 9H), 8.73 (s,
1H), 9.78 (s, 1H). MS (pos. APCI):m/z 497.2 (M + 1).
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