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EC50 TK+ VZV = 3.62 uM EC50 TK+ VZV = 11.33 uM
EC50 TK-VZV =7.85 uM EC50 TK- VZV = 10.79 uM
CC50 HEL > 100 pM CC50 HEL > 100 pM

Abstract: By combining the structural features of dihydropyidinone and 1,2,3-triazole
heterocycles, novel hybrid compounds were synthdsirsing a simple and convenient method. A
series of novel mono and bis 1,2,3-triazole wasth®sized via copper-catalyzed Huisgen azide-
alkyne cycloadditions (CuAAC) under microwave itiebn. The newly synthesized compounds
were evaluated for their antiviral activity againsticella-zoster virus (VZV). Compoundésa, 7ab,
6ba and 6da showed valuable antiviral activities, with EGralues ranging from 3.6 to 118V
against TK+ and TK- VZV and without measurable-ggtiwth inhibition.

Keywords: Biginelli reaction; 1,3-dipolar cycloaddition; 1®triazole; microwave; hybrid molecules;
anti-vzV.

I ntroduction

The prevalence of Herpesviruses in the developattvi® a major source of disease. Infection with
varicella-zoster virus (VZV) results in varicellah{ckenpox), which usually takes a mild course in
children but may be more severe in adults. Howengagtivation of the virus is a serious threat in
immunocompromised individuals, e.g. recipients daflidsorgan and hematopoietic stem cell



transplants, patients under aggressive chemothamapydividuals with acquired immunodeficiency
syndrome (AIDS). Under these circumstances, efificecantiviral drugs are crucial [1-3].

Recent trends in medicinal chemistry illustrate gupularity of molecular hybridization for drug
design and development. This is based on combipiragmacophoric moieties of different bioactive
substances to make a new hybrid molecule with esgthaffinity and efficacy, compared to the parent
drug [4-6].

One strategy for producing high potency drug mdisus to combine two bioactive molecules
belonging to a particular therapeutic category. iRstance, the 1,2,3-triazole based heterocycles ha
been well exploited for the generation of many romdil scaffolds exhibiting antiviral activities ¢&n
HIV, anti VZV, ...) [7]. On the other hand, the mditinctionalized pyrimidinone scaffold represents
a class of heterocyclic compounds with significahtarmacological efficiency, including anti-viral
activity [8]. These findings suggest that it woble useful to synthesize novel hybrid molecules with
increased activity and/or decreased toxicity

In an attempt to correlate structure with antivaativity, herein we report the synthesis and anativ
evaluation against varicella-zoster virus (VZV)haoman embryonic lung (HEL) cells and against
cytomegalovirus in human embryonic lung (HEL) cells

Results and Discussion

Chemistry

The general route to the synthesis of the targemigine—triazole hybrids is depicted in Scheme 1.
The starting materials 5-Acetyl-6-methyl-4-aryl-8ldydropyrimidin-2(H)-ones la-d were
synthesized by multi-component reaction from atglehyde, acetylacetone and urea, using Biginelli
reaction conditions [9]. The literature containyesal reports on catalytic methods to improve the
yields and scope of this reaction often using Biehsr Lewis acid catalysis [10, 11, 12].

First, reactions were launched at room temperatuneler these conditions, compountsd were
obtained in moderate yields (49-55%) in 3-5 h. &$elere dramatically increased under microwave
irradiation (Scheme 1) and reaction times were marehighly reduced.

O M HCl
(0} (e} (0} Ethanol
+ Ty + - >
HaC CHs | HN™ “NH,  qg00c Mw
NZ )
R4 10-15 min

1a=R; =-H (64%)

1b = Ry = 2,5-OCH; (79%)
1¢ = Ry = 4-N(CHa), (70%)
1d = R, = 4-OH (94%)

Scheme 1: 5-Acetyl-6-methyl-4-aryl-3,4-dihydropyrimidin-2H)-ones (a-d).

In the next step, compoundda-c reacted with propargyl halide to givéN-alkylated
dihydropyrimidinones (Scheme 2). To determine th&noum reaction conditions, the type and the
number of equivalents of baseBuOK, NaH) were investigated (Table 1). As expdctgields
obtained with propargyl bromide (Entries 3-12) wdrigher than those obtained with propargyl
chloride (Entries 1-2). Moreover, tié-monoalkylated product was obtained as the majodymt
usingt-BuOK as base and ti\d, N;-bisalkyled product was obtained as the major pcodsing NaH
as base.
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Scheme 2: N-alkylation of dihydropyrimidin-2(HH)-one derivativeda-c
Table 1: Optimization of reaction conditions
Entry | Product Propargyl Base (equiv) Reaction Temperature Products (Yields 96)
halide (equiv) time (min) oac sac
1 1b -CI(1.0) t-BUOK (1.0) 60 25C 2b (40) 3b (5)
2 1b -Cl (2.2) t-BuOK (2.2) 60 25C 2b (53) 3b (5)
3 1b -Br (2.2) t-BUOK (2.2) 60 25°C 2b (80) 3b (10)
4 1b -Br (2.2) t-BUOK (2.2) 60 50°C 2b (83) 3b (10)
5 1b -Br (2.2) t-BUOK (2.2) 5 100°C® 2b (85) 3b (10)
6 1b -Br (2.2) NaH (2.2) 60 25C 2b (5) 3b (95)
7 1b -Br (2.2) NaH (2.2) 60 25°C 2b (15) 3b (80)
8 1b -Br (2.2) NaH (2.2) 1 100°C" 2b (2) 3b (98)
9 la -Br (2.2) t-BuOK (2.2) 5 100°C" 2a (80) 3a (15)
10 la -Br (2.2) NaH (2.2) 1 100C° 2a (1) 3a (99)
11 1c -Br (2.2) t-BUOK (2.2) 5 100°C® 2c (85) 3c (10)
12 1c -Br (2.2) NaH (2.2) 1 100C” 2¢ (2) 3c (98)

a. Yield of isolated product based on the correspangiyrimidinone.
b. Reaction launched under microwave irradiation.
c. THF was used as solvent.

The position ofN-alkylation was determined usirlgd, *C NMR and confirmed adl1- alkylated
dihydropyrimidinone by single-crystal X-ray diffré@an (XRD) for compound&a and2b. It should be
noted that during the process of single-crystainftion from the racemic mixture of compouga
and2b, only the R-isomer was crystallized out (SchemeT8)js is known as “chiral amnesia” [13,
14].



2a 2b
Scheme 3: Single-crystal X-ray diffraction structure of cooynd2a and2b (R-isomer).

With this convenient base-dependent protocol, thadelated isomers 21, 3d, 4d) were also
synthesized with good yields (Scheme 4). In linthvNMR spectras, propargylation began on the
phenol moiety, theiN1 and finallyN3 were propargylated. As reported, increasing tfength of the

base increased the rate of propargylation and coesgly increased yields of tripropargylated
derivative4d.

OH 0 S
O/\ /\\ 0/\
o Base o 0o o
Br DMF
HaC NH + —_— 4+ HC NH +
| HaC NH | HaC N7
Z 100 °C, MW | /& | N
Hae” N7 Yo Z : /& Hee” SN Yo /&
H 1-5 min HaC H [¢) 3 HsC N [¢]
\\ %
1d 2d 3d ad
+-BuOK = 55% +-BuOK = 35% t-BuOK = 7%
NaH = 5% NaH = 25% NaH = 70%

Scheme 4: Synthesis of mono- di- and tripropargylated derixest @d, 3d, 4d)

Then, 1,3-dipolar cycloadditions [15, 16] were penied byone-pot three-component reactions under
microwave irradiation. These reactions were peréatnin water/acetonitrile mixture with 3
equivalents of sodium azide, 3 equivalents of ahalide, 1.5 equivalent of trimethylamine and 0.1
equiv of Cul as catalyst. Under these conditiomsydtopyrimidinone hybrid moleculeSa-c, 6a-c
substituted oMN; with one 1,2,3-triazole were obtained in almosdmjitative yields (Scheme 5).

cl NaNj; (3 equiv)
Et3N (1.5 equiv)
Cul (0.1 equiv)

+ | A >
N7 Water/acetonitrile )/ > Ry
2 100 °C, MW —
3 equiv 3 min =
N
N :N/
2a=R;=-H R, =-H, 4-NO, 5a (98%) =Ry =-H Ry, =-H
2b =R =2,5-OCH; 5b (98%) = Ry = 2,5-OCH3 R, =-H
2¢ = Ry = 4-N(CH;), 5c (96%) = R1=4-N(CH3); Rp;=-H
6a (97%) = Ry = -H R, = 4-NO,

6b (98%) = R;=2,5-OCH; R, =4-NO,
6C (95%) = Ry = 4-N(CH3), R, =4-NO,



Scheme 5: Synthesis of dihydropyrimidinone hybrid molecubasc, 6a-c

Finally, these reaction conditions were appliedxypropargylated®d, bis-propargylate@a-d and
tripropargylateddd dihydropyrimidinones (Scheme 6) to obtain a wideety of hybrid moleculeBl
and/orO-substituted with one, two or three 1,2,3-triazoMields are reported in Table 2.

cl
NaN3
EtsN (1.5 equiv)
R | N Cul (0.1 equiv)
> —_—
N
R4 Water/acetonitrile
100 °C, MW
2d, 3a-d, 4d R4=-H, 4-NO, 3 min 5d, 6d, 7a-d,
Ry =-H, 2,56-0CH; 8a-d, 9d, 10d

4-N(CHy),, 4-oxypropargyl
Ry Rz =-H, -propargyl

Scheme 6: Synthesis of dihydropyrimidinone hybrid molecufaeno- bi- and trisubstituted with
1,2,3-triazoles

Table 2: Extension of the synthesis of dihydropyrimidindgh&,3-triazole hybrid molecules

Entry Starting R, R, R; R4 Product Yields
material obtained (%)?
1° 2d 4_0/\ -H -H -H 5d 99
2° 2d 4_0/\ -H -H 4-NO; 6d 97
3 3a -H /\\\ /\ -H Ta 96
4° 3a -H /\ /\ 4-NO, 8a 95
5° 3b 2,5-0CH /\ /\ -H 7b 98
6° 3b 2,5-OCH /\ /\ 4-NG, 8b 96
7 3c 4-N(CHs), /\ /\ -H 7c 97
g 3c 4-N(CHs), /\ /\ 4-NO, 8c 94
9° 3d 4_0/\ -H /\ -H 7d 99
10F 3d 4_0/\ -H /\ 4-NO, 8d 99
11° 4ad 4_0/\ /\ /\ -H ad 95
1% 4ad 4_0/\ /\ /\ 4-NG, 10d 96

a. Yield of isolated product based on the correspangyrimidinone.
b.  NaNs: 3 equiv, alkyl halide: 3 equiv.
c.  NaNs: 5 equiv, alkyl halide: 5 equiv.



Antiviral activity

All the eighteen synthesized compounfia;d, 6a-d, 7a-d, 8a-d, 9d and 10d, were tested for their
antiviral activities against the human varicellatso virus (VZV), both wild type and thymidine
kinase deficient (TK. Nine derivatives of the tested compounds shomederate to good antiviral
activities (Table 3) and compounds, 8a, 7b and7d emerged as the most active derivatives (Scheme
7). The nine other compounds did not show measeirattivity against VZV. We assume that cell-
growth inhibition was only studied for the four cpounds that exhibited an antiviral activity lower
than 20 pM.

Table 3: Antiviral activity against varicella-zoster vir¥ZV) in HEL cell cultures and cell growth
inhibition for compound$&b, 6a-b, 7a-d, 8a, 10d.

Antiviral activity EGy (uM)
TK+ VZV strain TK- VZV strain Cell
(OKA) (07-1) Growth Inhibition CG (uM)
5b 48.90 50.17 NB
6a 48.90 42.65 NB
6b 44.72 48.12 NP
7a 8.3¢ 6.08 7.02
8a 3.62 7.8% >100
7b 9.8% 8.87 >100
7c 23.15 17.03 ND
7d 11.33 10.79 >100
10d 69.93 >20 ND
Acyclovir 2.38 133.36 >440
Brivudin 0.023 104.28 >300

a.Not determined
b. Mean value of two experiments

The antiviral activities of synthesized dihydropyidinone-1,2,3-triazole hybrid molecules were
lower than the antiviral activities of referencengmunds acyclovir and brivudin against the TK+
VZV strain, but were better than that those of ibierence compounds against the TK- VZV strain.
Moreover, when antiviral activities against TK+ aftk- strains were compared, only a slight
decrease in antiviral activities was observed &mheactive hybrid molecule, suggesting a classeffe
As the TK- VZV strain is known for its resistanceo tconventional antiviral drugs,
dihydropyrimidinone-1,2,3-triazole hybrid moleculkgspear to be a useful alternative as a second-line
treatment.

Except for moleculera, none of the dihydropyrimidinone-1,2,3-triazolebhg molecules showed
guantifiable cell-growth inhibition.
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Scheme 7: Dihydropyrimidinone-1,2,3-triazole hybrid molecule&h antiviral activity
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Compounds bearing two substituted triazolylmethyiaties showed higher activities than those
bearing one or three substituent moieties. Mole8albad the highest antiviral activity, with an &C
of 3.6 uM against TK+ VZV strain, decreasing toEDs, of 7.8 uM against TK- strain. Interestingly,
molecule7d, substituted on nitrogen and oxygen by triazalgsj displayed similar antiviral activities
against TK+ and TK- VZV strains (with respectivedg6f 11.3 and 10.8 uM). This could suggest that
N,O-triazole substitution on dihydropyrimidinone leafits molecules whose antiviral activities are
unaffected by the degree of thymidine kinase rascst. Moreover, for the active compounds, the
replacement of the benzyl groupa) by 4-nitrobenzyl 8a) improved the antiviral activities against
TK+ VZV strains and decreased considerably thegrelwth inhibition. Unfortunately, moleculd
bearing 4-NQ (like 8a) andN,O-triazole substituted (likéd) displayed no antiviral activity.

All compounds were also tested against cytomegalsvin human embryonic lung (HEL) cells
(HCMV) [AD-169 and Davis strain]. None of the testeompounds exhibited measurable antiviral
activity against HCMV. These negative results, elated to the activity found against VZV could
suggest a selectivity of dihydropyrimidinone/1,8jazole hybrid molecules into the herpesviridae
family against VZV. This phenomenon was alreadycdbed for other antiviral molecules, such as
the bicyclic furanopyrimidine nucleosides FV-1007]1 To confirm these promising results,
investigations on dihydropyrimidinone/1,2,3-triaeblybrid molecules are actually in progress.

Conclusion

New dihydropyrimidinone derivatives have been sgatbed and evaluated for their activity against
varicella-zoster virus. Four out of the tested coumus showed interesting antiviral activities again
VZV TK+ strains at EG, as low as 3.6 uM without measurable cell-growtikition. However, only
slight decreases in antiviral activities againstWZ4K- strains were observed. The easy and
economical synthetic protocol described hereinrefienew approach to developing this new class of
hybrid molecules as novel anti varicella-zosteusiagents.



Experimental
Chemistry
General

Melting points were determined on Biichi B-540 amd ancorrected. 300 MHAH NMR spectra
(reference CDGI3 = 7.26, DMSOd; 5 = 2.50) and 75 MHZ’C NMR spectra (reference CDQ =
77.0, DMSO€s 6 = 39.7) were recorded on a Bruker ARX at the Rgicaf Sciences, University
Autonoma, Madrid, Spain. The following adsorbenswsed for column chromatography: silica gel
60 (Merck, particle size 0.063-0.200 mm, 70-230m&STM). TLC was performed on 5 cm x 10 cm
aluminium plates coated with silica gel 60F-254 (bk¢ in an appropriate eluent. HRMS was carried
out at the Spectropole, Faculté des Sciences ¢inies de Saint-Jérbme, Marseille. HRMS spectra
were recorded on a QStar Elite (Applied BiosysteS@EX) spectrometer. PEG was a matrix for
HRMS. Microwave reactions were performed with atBig® Initiator Microwave oven using 10-20
mL sealed vials; temperatures were measured witliRe&ensor and reaction times are given as hold

times.

General procedurefor the synthesis of the 5-acetyl-3,4-dihydr 0-6-methyl-4-arylpyrimidin-2(1H)-ones la-d

To a mixture of 1.50 g (15 mmol) of acetylacetod®0 g (15 mmol) of urea and of substituted beretafde
(15 mmol) in ethanol (20 mL), four drops of HCI 8y were added as catalyst. The mixture was irradiat
the microwave oven for 10 to 15 min at 100 °C. Thede product precipitated after cooling was fdtbr
washed with ethanol (50%), and then recrystallinegthanol.

5-Acetyl-6-methyl-4-phenyl-3,4-dihydropyrimidin-2(1H)-one 1a:

Yield 64%, white solid, mp 235 °CH NMR (DMSO-ds, 300 MHz)& = 9.14 (s, 1H, NH), 7.77 (s, 1H, NH),
7.11 (m, 5H, 5 i), 5.19 (d, 1H,J = 4.0 Hz, CH), 2.24 (s, 3H, GH 2.06 (s, 3H, Ck) ppm.**C NMR (DMSO-

ds, 75 MHz) 8 = 194.3, 152.1, 148.1, 144.2, 128.5, 128.5, 12¥28.5, 126.5, 109.5, 53.7, 30.2, 18.8 ppm.
HRMS: calcd. for GH14N,O, [M + H'] 230.1102; found 230.1105.

5-Acetyl-4-(2,5-dimethoxyphenyl)-6-methyl-3,4-dihydr opyrimidin-2(1H)-one 1b:

Yield 79%, white solid, mp 251 °CGH NMR (DMSO-ds, 300 MHz)8 = 9.14 (s, 1H, NH), 7.34 (s, 1H, NH),
6.92-6.97 (m, 1H, W), 6.79-6.84 (m,1H, K), 6.57 (d, 1HJ = 3.0 Hz, H,), 5.52 (d, 1HJ = 3.2 Hz, CH), 3.77
(s, 3H, OCH), 3.65 (s, 3H, OCH), 2.28 (s, 3H, CH), 2.03 (s, 3H, Ch ppm.**C NMR (DMSOdg, 75 MHz)
8= 194.6, 153.3, 152.3, 150.5, 148.2, 132.5, 11312.4, 112.3, 108.0, 56.1, 55.4, 49.0, 29.8, IHih.
HRMS: calcd. for GsH1gN,O, [M + H] 290.1261; Found 290.1271.

5-Acetyl-4-(4-dimethylaminophenyl)-6-methyl-3,4-dihydr opyrimidin-2(1H)-one 1c:

Yield 70%, white solid, mp 213 °CH NMR (DMSO-ds, 300 MHz)& = 9.10 (s, 1H, NH), 7.69 (s, 1H, NH),
7.06 (d, 2HJ=8.2 Hz, 2 H,), 6.78 (br, 2H, 2 i), 5.14 (d, 1H,J = 3.0 Hz, CH), 2.88 (s, 6H, N(GMH), 2.26 (s,
3H, CH), 2.05 (s, 3H, Ch ppm.**C NMR (DMSO4dgs, 75 MHz)5 = 194.5, 156.7, 154.3, 152.1, 149.8, 147.4,
131.9, 127.2, 112.3, 109.5, 102.1, 53.6, 30.7,,3B77 ppm. Anal. Calcd. for,gH:gN30,: C 65.91; H 7.01; N
15.37. Found: C 65.85; H 7.11; N 15.48.

5-Acetyl-4-(4-hydr oxyphenyl)-6-methyl-3,4-dihydr opyrimidin-2(1H)-one 1d:

Yield 94%, white solid, mp 232 °CH NMR (DMSO-ds, 300 MHz)5 = 9.35 (s, 1H, OH), 9.09 (s, 1H, NH),
7.69 (s, 1H, NH), 7.67 (d, 2H,= 8.4 Hz, 2 H,), 7.01 (d, 2H,) = 8.4 Hz, 2 H,), 5.12 (d, 1H,J = 4.0 Hz, CH),
2.25 (s, 3H, Ch), 2.04 (s, 3H, Ck) ppm.**C NMR (DMSO4ds, 75 MHz)5 = 194.5, 156.6, 152.1, 147.5, 134.7,
127.6, 127.6, 115.1, 115.1, 109.6, 53.5, 30.0, ppra. Anal. Calcd. for GH1.N,O3: C 63.41; H 5.69; N 11.38.
Found: C 63.50; H 5.68; N 11.35. HRMS: Calcd. fgsHG,N,05 [M + H'] 246.1004; Found 246.1018.



General procedurefor the synthesis of the mono- and dialkylated 5-acetyl-3,4-dihydr o-6-methyl-4-aryl
pyrimidin-2(1H)-ones 2a-d and dialkylated 3d respectively.

5-Acetyl-3,4-dihydro-6-methyl-4-arylpyrimidin-2H)-ones1a-d (1 mmol) andtBuOK (2.2 equiv, 2.2 mmol,
247 mg) were dissolved in dry DMF (2.5 mL). The tane was stirred for 15 min at room temperature and
propargyl bromide (2.2 equiv, 2.2 mmol, 0.17 mL)swadded dropwise. The mixture was irradiated in the
microwave oven at 100 °C for 10 min. The reactidrtane was diluted with water (20 mL) and extracteith
ethyl acetate (3 x 20 mL). The organic phase wasldrver NaSQ,, evaporated under vacuum and the crude
product was purified by column chromatography usiagane/acetate (90:10, v/v) as eluent.

5-Acetyl-6-methyl-4-phenyl-1-(pr op-2-yn-1-yl)-3,4-dihydr opyrimidin-2(1H)-one 2a:

Yield 80%, yellow solid, mp 151 °GH NMR (DMSO-ds, 300 MHz)3 = 8.13 (s, 1H, NH), 7.27-7.32 (m, 5H, 5
Ha), 5.22 (s, 1H, CH), 4.39-4.62 (m, 2H, ©H3.26 (s, 1H, CH), 2.53 (s, 3H, GH2.09 (s, 3H, Ch ppm.*3C
NMR (DMSO-dg, 75 MHz)8 = 196.1, 151.9, 147.3, 143.0, 128.6, 128.6, 12128,5, 126.5, 113.2, 80.3, 74.3,
53.0, 31.7, 30.3, 16.1. HRMS: Calcd. fois1N,0, [M + H'] 269.1285 found 269.1285.

5-Acetyl-4-(2,5-dimethoxyphenyl)-6-methyl-1-(pr op-2-yn-1-yl)-3,4-dihydr opyrimidin-2(1H)-one 2b:

Yield 85%, white solid, mp 98-100 °¢H NMR (DMSO-ds, 300 MHz)3 = 7.80 (s, 1H, NH), 6.65-6.97 (m, 2H,
2 Hy), 6.62-6.64 (s, 1H, k), 5.49 (s, 1H, CH), 4.34-4.67 (m, 2H, @H3.75 (s, 3H, OCH), 3.65 (s, 3H,
OCHy), 3.28 (s, 1H, CH), 2.50 (s, 3H, @H2.08 (s, 3H, Ck) ppm.**C NMR (DMSO+4s, 75 MHz)$ = 196.3,
153.2, 152.3, 150.1, 146.4, 131.2, 113.3, 112.£2,111111.9, 80.7, 74.1, 55.8, 55.3, 47.7, 31.46,295.7.
HRMS: Calcd. for GiH,N,04 [M + H* + N&] 351.1315 found 351.1315.

5-Acetyl-4-(4-dimethylaminophenyl)-6-methyl-1-(pr op-2-yn-1-yl)-3,4-dihydr opyrimidin-2(1H)-one 2c:

Yield 85%, yellow solid, mp 91 °GH NMR (DMSO-ds, 300 MHz)5 = 7.99 (d, 1H,J = 3.2 Hz, NH), 7.06 (d,
2H,J = 8.5 Hz, 2 H,), 6.63 (d, 2HJ = 8.5 Hz, 2 K), 5.08 (d, 1HJ = 3.0 Hz, CH), 4.43-4.57 (m, 2H, GH
3.29 (s, 1H, CH), 2.85 (s, 6H , N(GH), 2.52 (s, 3H, Ch), 2.05 (s, 3H ,CH ppm.**C NMR (DMSOds, 75
MHz) § = 196.3, 151.9, 149.9, 146.6, 130.4, 127.4, 1218,3, 112.3, 112.3, 80.4, 74.3, 52.8, 41.3, 4415,
30.1, 15.9 ppm. HRMS: Calcd. forgE,»:NsO, [M + H'] 312.1707 found 312.1707.

5-Acetyl-6-methyl-4-[4-(prop-2-yn-1-yloxy)phenyl]-3,4-dihydr opyrimidin-2(1H)-one 2d:

Yield 55%, white solid, mp 143 °CH NMR (DMSO-<ds, 300 MHz)& = 9.14 (s, 1H, NH), 7.75 (s, 1H, NH),
7.16 (d, 2HJ=7.0 Hz, 2 H,), 6.92 (d, 2HJ = 7.1 Hz, 2 H,), 5.19 (s, 1H, CH), 4.74 (s, 2H, G}3.53 (s, 1H,
CH), 2.26 (s, 3H, CH), 2.07 (s, 3H, CH ppm.**C NMR (DMSO4d;, 75 MHz)5 = 194.3, 156.4, 152.0, 147.8,
137.1, 127.6, 127.6, 114.8, 114.8, 109.6, 79.3], 5.4, 53.3, 30.2, 18.8. HRMS: Calcd. fogHheN,Os [M +
H'] 285.1234 found 285.1235.

5-Acetyl-6-methyl-1-(prop-2-yn-1-yl)-4-[4-(pr op-2-yn-1-yloxy)phenyl]-3,4-dihydr opyrimidin-2(1H)-one
3d.

Yield 35%, yellow solid, mp 125 °C'H NMR (DMSO-ds, 300 MHz)5 = 8.11 (s, 1H, NH), 7.18 (d, 2H,= 7.9
Hz, 2 Hy), 6.91 (d, 2HJ = 8.1 Hz, 2 H,), 5.17 (s, 1H, CH), 4.76 (s, 2H, G}4.40-4.60 (m, 2H, CH, 3.53 (s,
1H, CH), 3.28 (s, 1H, CH), 2.53 (s, 3H, §H2.08 (s, 3H, Ck ppm.*C NMR (DMSO4s, 75 MHz)5 = 196.1,
156.7, 151.9, 147.2, 135.9, 127.8, 127.8, 114.8,911113.3, 80.4, 79.2, 78.2, 74.3, 55.4, 52.5/,380.3, 16.0
ppm. HRMS: Calcd. for GH;gN,O5 [M + H'] 323.1390 found 323.1388.

General procedurefor the synthesis of the di- and trialkylated 5-acetyl-3,4-dihydr o-6-methyl-4-aryl
pyrimidin-2(1H)-ones 3a-c and trialkylated 4d respectively.

5-Acetyl-3,4-dihydro-6-methyl-4-aryl-2fH)-pyrimidinonesla-d (1 mmol) were dissolved in dry DMF (2.5 mL)
at 0 °C and NaH (2.2 equiv, 2.2 mmol, 53 mg) wadeadand stirred for 15 min at room temperature.
Afterwards, propargyl bromide (2.2 equiv, 2.2 mm0I1l7 mL) was added dropwise and the mixture was
irradiated in the microwave oven at 100 °C for :\inmihe reaction mixture was diluted with water (2Q),
extracted with ethyl acetate (3 x 20 mL) and thgaaic layer was dried over b&0O, and evaporated under
vacuum. The crude product was purified by colummutatography using hexane/acetate (90:10, v/v)uesnt

5-Acetyl-6-methyl-4-phenyl-1,3-di(pr op-2-yn-1-yl)-3,4-dihydr opyrimidin-2(1H)-one 3a:

Yield 99%, yellow solid, mp 81 °GH NMR (CDCk, 300 MHz)3 = 7.30 (s, 5H, 5 &), 5.61 (s, 1H, CH), 4.72-
4.87 (m, 2H, CH), 4.41-4.49 (m, 1H, CH), 3.47-3.55 (m, 1H, CHB®(s, 3H, CH), 2.34-2.37 (m, 2H, CH),



2.20 (s, 3H, Ch) ppm.**C NMR (CDC}, 75 MHz)8 = 196.3, 151.8, 146.1, 138.3, 129.0, 129.0, 12R6,3,
127.3, 114.6, 79.0, 77.7, 73.6, 72.5, 57.4, 343%,330.6, 16.6 ppm. HRMS: Calcd. forg81gN,0, [M + H']
307.1441 found 307.1441.

5-Acetyl-4-(2,5-dimethoxyphenyl)-6-methyl-1,3-di(pr op-2-yn-1-yl)-3,4-dihydr opyrimidin-2(1H)-one 3b:

Yield 98%, brown solid, mp 159 °GH NMR (CDCk, 300 MHz)3 = 6.75-6.81 (m, 3H, K), 5.96 (s, 1H, CH),
4.66-4.82 (m, 2H, C}J, 4.35-4.45 (m, 1H, CH), 3.82 (s, 3H, OgH3.71 (s, 3H, OC}}, 3.61 (d, 1HJ =24
Hz, CH), 2.54 (s, 3H, C}), 2.22-2.32 (m, 2H, CH), 2.18 (s, 3H, CH ppm.*3*C NMR (CDCk, 75 MHz)5 =

197.1, 154.1, 153.8, 150.7, 145.6, 128.0, 114.58,11114.0, 111.7, 79.4, 78.8, 72.5, 71.8, 55.88,9%1.9, 35.5,
33.1, 29.7, 16.2 ppm. HRMS: Calcd. fo5,8,,N,0, [M + H'] 367.1652 found 367.1653.

5-Acetyl-4-[4-(dimethylamino)phenyl]-6-methyl-1,3-di(prop-2-yn-1-yl)-3,4-dihydr opyrimidin-2(1H)-one
3c:

Yield 98%, yellow solid, mp 161 °CH NMR (CDCk, 300 MHz)8 = 7.25-7.28 (m, 2H, 2 k), 6.72-6.78 (m,
2H, 2 Hy), 5.58 (s, 1H, CH), 4.84-4.96 (m, 2H, §H4.57 (d, 1H,) = 2.2 Hz, CH), 3.59-3.65 (m, 1H, CH), 3.04
(s, 6H, N(CH),), 2.70 (s, 3H, CH), 2.46 (d, 2H,) = 1.3 Hz, CH), 2.27 (s, 3H, CH ppm.**C NMR (CDC}, 75
MHz) § = 196.8, 151.9, 150.7, 145.5, 128.5, 128.5, 12K18,6, 112.5, 112.5, 79.3, 78.2, 73.3, 72.4, 54024,
40.4, 34.47, 33.1, 30.4, 16.5 ppm. HRMS: Calcd GgH.,3N50, [M + H'] 350.1863 found 350.1861.

5-Acetyl-6-methyl-1,3-di(pr op-2-yn-1-yl)-4-[4-(pr op-2-ynyloxy)phenyl]-3,4-dihydr opyrimidin-2(1H)-one
4d:

Yield 70%, yellow solid, mp 61 °CGH NMR (CDCk, 300 MHz)& = 7.22-7.27 (m, 2H, 2 H), 6.89-6.98 (m,
2H, 2 Hy), 5.56 (s, 1H, CH), 4.71-4.85 (m, 2H, @H4.66 (d, 2HJ = 2.3 Hz, CH), 4.38-4.48 (m, 1H, CH),
3.45-3.55 (m, 1H, CH), 2.59 (s, 3H, @H2.52 (s, 1H, CH), 2.36 (br, 2H, GH 2.19 (s, 3H, CkK) ppm.*C
NMR (CDCl, 75 MHz) 8 = 196.3, 162.5, 157.7, 151.8, 145.9, 131.4, 12828,7, 115.3, 115.3, 114.7, 79.1,
78.3, 75.9, 73.7, 72.6, 56.9, 55.8, 36.5, 31.45,306.6 ppm. HRMS: Calcd. for,@,0N,05 [M + H'] 361.1547
found 361.1547.

General procedurefor the synthesis of the mono-1, 2, 3-triazole analogues of DHPM s 5a-d, 6a-d:

A solution of propargylated compounga-d (1 mmol), sodium azide (3 equiv, 3 mmol, 200 nadfiyl halide (3
equiv, 3 mmol), EN (1.5 equiv, 1.5 mmol, 0.2 mL), Cul (0.1 equivinmol, 19 mg) in water/acetonitrile
mixture (10 mL, v/v), was irradiated in the microxaoven at 100 °C for 3 min. The reaction mixturasw
diluted with 25 mL of water at O °C and extracteithvethyl acetate (3 x 30 mL). The combined orgdaiers
were dried with Ng5Q,, concentrated and the crude product was purifigdcdumn chromatography using
CH,CIy/MeOH mixture (99:1y/v) as eluent.

5-Acetyl-[1-(1-benzyl-1H-1,2,3-triazol-4-yl)methyl]-6-methyl-4-phenyl-3,4-dihydr opyrimidin-2(1H)-one
5a:

Yield 98%, yellow solid, mp 191 °CH NMR (DMSO-ds, 300 MHz)5 = 8.06 (s,1H, &), 7.86 (s, 1H, NH),
7.19-7.34 (m, 10H, 10 K, 5.55 (s, 2H, Ch), 5.19 (s, 1H, CH), 4.84-5.00 (m, 2H, @H2.49 (s, 3H, Ch), 2.07
(s, 3H, CH) ppm.**C NMR (DMSO4s, 75 MHz)§ = 197.6, 153.0, 148.7, 143.2, 136.0, 129.3, 12929,1,
129.1, 128.9, 128.9, 128.4, 128.4, 128.3, 126.8,8,2123.8, 113.7, 53.4, 51.8, 37.1, 30.7, 17.1.pgRMS:
Calcd. for GaH,3Ns0, [M + H'] 402.1925; found 402.1924.

5-Acetyl-6-methyl-1-{[ 1-(4-nitr obenzyl)-1H-1,2,3-triazol-4-yljmethyl}-4-phenyl-3,4-dihydr opyrimidin-
2(1H)-one 6a:

Yield 97%, yellow solid, mp 153 °CH NMR (DMSO-ds, 300 MHz)8 = 8.21 (d, 2H,) = 8.4 Hz, 2 H,), 8.08
(d, 1H,J = 2.7 Hz, H,), 7.97 (s, 1H, NH), 7.52 (d, 2H,= 8.3 Hz, H,), 7.20 (m, 5H, 5 i), 5.74 (s, 2H, CH),

5.20 (s, 1H, CH), 4.81-5.01 (m, 2H, @H 2.53 (s, 3H, Ch), 2.07 (s, 3H, Ck) ppm.**C NMR (DMSO4,, 75

MHz) 5 = 196.6, 152.8, 148.5, 147.7, 145.1, 143.8, 14®9,6, 129.6, 129.6, 129.0, 129.0, 128.0, 127220,0,
124.4, 124.4, 113.3, 53.6, 52.3, 38.0, 30.9, 1pm.HRMS: Calcd. for §H,,NgO, [M + H'] 447.1773; found
447.1773.

5-Acetyl-1-[(1-benzyl-1H-1,2,3-triazol-4-yl)methyl]-4-(2,5-dimethoxyphenyl)-6-methyl-3,4-
dihydropyrimidin-2(1H)-one 5b:
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Yield 98%, yellow solid, mp 119 °CH NMR (DMSO-ds, 300 MHz)5 = 7.91 (s, 1H, H,), 7.67 (s, 1H, NH),
7.27-7.36 (m, 5H, 5 K), 6.90 (d, 1HJ = 2.9 Hz, H,), 6.78 (d, 1HJ = 2.9 Hz, H,), 6.55 (d, 1HJ = 2.9 Hz,
Har), 5.54 (s, 2H, Ch), 5.48 (s, 1H, CH), 4.79-5.01 (m, 2H, @H3.70 (s, 3H, OCH}, 3.58 (s, 3H, OCH), 2.47
(s, 3H, CH), 2.04 (s, 3H, CH ppm.**C NMR (DMSOds, 75 MHz) 5 = 197.5, 161.8, 152.9, 151.2, 147.0,
135.4, 131.1, 129.1, 129.1, 129.1, 128.7, 128.8,712128.2, 128.2, 113.0, 112.2, 112.0, 55.7, R4, 47.8,
37.2,29.5, 16.2 ppm. HRMS: Calcd. fosg8,NsO4 [M + H'] 462.2136; found 462.2136.

5-Acetyl-1-[(1-(4-nitrobenzyl)-1H-1,2,3-triazol-4-yl)methyl]-4-(2,5-dimethoxyphenyl)-6-methyl-3,4-
dihydropyrimidin-2(1H)-one 6b:

Yield 98%, yellow solid, mp 95 °CH NMR (DMSO-ds, 300 MHz)& = 8.20 (d, 2H,) = 8.5 Hz, 2 H,), 8.02 (s,
1H, Ha), 7.70 (d, 1HJ = 3.0 Hz, NH), 7.48 (d, 2H] = 8.4 Hz, 2 H,), 6.90 (d, 1HJ = 8.9 Hz, H,), 6.77 (d,
1H,J =29 Hz, H,), 6.54 (d, 1HJ = 2.9 Hz, H,), 5.73-5.75 (d, 2H) = 3.5 Hz, CH), 5.48 (s, 1H, CH), 4.81-
4.98 (m, 2H, CH), 3.71 (s, 3H, OCH), 3.58 (s, 3H, OCH), 2.49 (s, 3H, Ch), 2.07 (s, 3H, CH ppm.”*C NMR
(DMSO-ds, 75 MHz) & = 197.4, 152.9, 152.9, 150.1, 147.2, 142.9, 13028.9, 128.9, 128.9, 128.9, 123.8,
123.8, 123.8, 123.8, 113.0, 112.2, 112.0, 55.72,%2.0, 47.9, 37.2, 29.5, 16.3. HRMS: Calcd. fasHzgN:Os
[M + H*] 507.1987 found 507.1988.

5-Acetyl-1-[(1-benzyl-1H-1,2,3-triazol-4-yl)methyl]-4-[ 4-(dimethylamino)phenyl]-6-methyl-3,4-
dihydropyrimidin-2(1H)-one 5c:

Yield 96%, yellow solid, mp 101 °GH NMR (DMSO<ds, 300 MHz)5 = 7.92 (s, 1H, &), 7.83 (s, 1H, NH),
7.28-7.33 (M, 5H, 5 ), 6.99 (d, 2H,) = 8.4 Hz, 2 K,), 6.57 (d, 2H = 8.6 Hz, 2 1), 5.56 (s, 2H, Ch), 5.07
(s, 1H, CH), 4.78-4.98 (m, 2H, GH2.84 (s, 6H, N(CH},), 2.49 (s, 3H, CH), 2.03 (s, 3H, Ck) ppm.1C NMR
(DMSO-de, 75 MHz) 6 = 196.9, 152.9, 150.4, 147.8, 145.1, 136.5, 13128.2, 129.2, 128.6, 128.3, 128.3,
127.9, 126.7, 123.9, 113.4, 112.7, 112.7, 53.32,580.6, 40.6, 37.2, 31.2, 16.9 ppm. HRMS: Calat. f
Cy5H28N6O2 [M + H+] 445.2347; found 445.2347.

5-Acetyl-1-[(1-(4-nitrobenzyl)-1H-1,2,3-triazol-4-yl] methyl]-4-[4-(dimethylamino)phenyl]-6-methyl-3,4-
dihydropyrimidin-2(1H)-one 6a:

Yield 95%, yellow solid, mp 105 °CH NMR (DMSO-ds, 300 MHz)$ = 8.25 (d, 1H,) = 8.6 Hz, H,), 8.20 (d,
2H,J=7.7 Hz, 2 K), 8.05-8.08 (m, 1H, NH), 7.91 (d, 28= 7.7 Hz, 2 K,), 7.47 (d, 2HJ = 7.7 Hz, 2 H),
6.97 (d, 1HJ = 7.7 Hz, H,), 6.56 (d, 1HJ = 7.7 Hz, H,), 5.72 (s, 2H, Ch), 5.05 (s, 1H, CH), 4.79-4.97 (m,
2H, CH), 2.80 (s, 6H, N(CH),), 2.47 (s, 3H, CH), 2.00 (s, 3H, Ck ppm.**C NMR (DMSO4dg, 75 MHz)§ =
197.4, 152.9, 150.4, 147.9, 145.0, 136.3, 131.9,3,2129.3, 129.3, 128.7, 128.3, 128.3, 128.3,8,21123.8,
113.6, 112.7, 53.3, 53.2, 40.5, 40.5, 31.1, 30659 ppm. HRMS: Calcd. for £H,;N;O, [M + H] 512.2017
found 512.2034.

5-Acetyl-4-{4-[(1-benzyl-1H-1,2,3-triazol-4-yl)methoxy] phenyl}-6-methyl-3,4-dihydr opyrimidin-2(1H)-one
5d:

Yield 99%, white solid, mp 215 °GH NMR (DMSO-ds, 300 MHz)3 = 9.15 (s, 1H, NH), 8.28 (s, 1HHl, 7.77
(s, 1H, NH), 7.29-7.39 (m, 5H, 5,8, 7.15 (d, 2H,J = 8.6 Hz, 2 H,), 6.97 (d, 2HJ = 8.6 Hz, 2 H,), 5.61 (s,
2H, CH,), 5.21 (d, 1HJ = 3.2 Hz, CH), 5.11 (s, 2H, GH 2.28 (s, 3H, Ck), 2.08 (s, 3H, Ck) ppm.”*C NMR
(DMSO-ds, 75 MHz) & = 195.5, 157.7, 152.7, 148.5, 143.5, 137.0, 13628.3, 129.3, 129.3, 128.8, 128.4,
128.4, 128.4, 128.1, 125.1, 115.1, 110.2, 61.47,58.4, 30.6, 19.3 ppm. HRMS: Calcd. forsNsO3 [M +
H'] 418.1874; found 418.1873.

5-Acetyl-4-{4-[(1-(4-nitr obenzyl)-1H-1,2,3-triazol-4-ylmethoxy)phenyl}-6-methyl-3,4-dihydr opyrimidin-
2(1H)-one 6d:

Yield 97%, yellow Solid, mp 181 °GH NMR (DMSO-ds, 300 MHz)5 = 9.14 (s, 1H, NH), 8.35 (s, 1H,H,
8.22 (d, 2H,) = 8.8 Hz, 2 H,), 7.76 (s, 1H, NH), 7.52 (d, 2H= 8.8 Hz, 2 H,), 7.14 (d, 2H] = 8.6 Hz, 2 H,),
6.96 (d, 2HJ = 8.6 Hz, 2 H), 5.79 (s, 2H, Ck), 5.19 (s, 1H, CH), 5.12 (s, 2H, QH2.27 (s, 3H, CH), 2.07 (s,
3H, CH) ppm.l3C NMR (DMSO4dg, 75 MHZz)6 =194.8, 157.7, 152.6, 148.4, 147.8, 143.9, 143.7,313.29.6,
129.6, 128.1, 128.1, 125.5, 124.4, 124.4, 115.5,111110.1, 61.5, 53.7, 52.4, 31.2, 19.3 ppm. HRK&Icd.
for C,3H2NgOs [M + H+] 463.1724 found 463.1724.

General procedurefor the synthesis of the bis-1, 2, 3-triazole analogues of DHPM s 7a-d, 8a-d:
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A solution of bis-propargylated compoungda-d (1 equiv), sodium azide (5 equiv, 5 mmol, 325 najkyl
halide (5 equiv), BN (1.5 equiv, 1.5 mmol, 0.2 mL), Cul (0.1 equivlGnmol, 19 mg) in water/acetonitrile
mixture (10 mL, v/v) was irradiated in the microvawven at 100 °C for 5 min. The reaction mixtureswa
diluted with 25 mL of water at 0 °C and extracteithvethyl acetate (3 x 25 mL). The combined orgdajers
were dried with Ng5Q,, concentrated and the crude product was purifiedcddumn chromatography using
CH,CIl,/MeOH mixture (99:1y/v) as eluent.

5-Acetyl-1,3-big (1-benzyl-1H-1,2,3-triazol-4-yl)methyl]-6-methyl-4-phenyl-3,4-dihydr opyrimidin-2(1H)-
one7a:

Yield 96%, yellow Solid, mp 59 °CH NMR (DMSO-ds, 300 MHz)3 = 8.02 (s, 1H, &), 7.99 (s, 1H, K),
7.15-7.35 (m, 15H, 15 H), 5.57 (s, 2H, Ch), 5.54 (s, 2H, Ch), 5.31 (s, 1H, CH), 5.15 (d, 1H,= 15.2 Hz,
CH,), 4.83-4.96 (m, 2H, C}), 3.97 (d, 1HJ = 15.2 Hz, CH), 2.49 (s, 3H, CH), 2.03 (s, 3H, Ck) ppm.**C
NMR (DMSO-ds, 75 MHz) 5 = 196.2, 166.4, 156.4, 152.6, 150.8, 147.5, 14448.5, 142.9, 140.5, 139.1,
136.4, 134.7, 129.4, 129.2, 129.2, 128.5, 128.8,312128.3, 127.4, 124.4, 124.2, 122.7, 121.9,5,138.0,
53.3, 53.3, 41.0, 39.1, 30.1, 17.3 ppm. HRMS: CaflmdCz3H3,NgO, [M + H] 573.2721 found 573.2719.

5-Acetyl-6-methyl-1,3-bis{[ 1-(4-nitr obenzyl)-1H-1,2,3-triazol-4-ylJmethyl}-4-phenyl-3,4-
dihydropyrimidin-2(1H)-one 8a:

Yield 95, yellow solid, mp 80 °CH NMR (CDCk, 300 MHz)3 = 7.96-8.10 (m, 4H, 4 k), 7.38 (s, 1H, W),
7.21-7.28 (m, 5H, 5 |), 7.14 (s, 1H, W), 7.07 (m, 4H, 4 i), 5.45 (s, 4H, 2 Ch), 5.29 (s, 1H, CH), 4.83-499
(m, 3H, CH, H-CH,), 4.11 (d, 1HJ = 15.3 Hz, CH), 2.43 (s, 3H, CH), 1.99 (s, 3H, CK ppm.**C NMR
(CDCl;, 75 MHz) & = 196.3, 153.1, 147.8, 146.6, 145.4, 145.1, 14139,9, 128.9, 128.9, 128.9, 128.6, 128.6
128.6 128.6, 127.3, 127.3, 127.3, 124.3, 124.3,32@4.3, 124.3, 123.7, 122.9, 114.8, 59.0, 53322, 41.2,
39.2, 30.8, 17.4 ppm. HRMS: Calcd. fog8;0N1006 [M + H'] 663.2423 found 663.2421.

5-Acetyl-1,3-big (1-benzyl-1H-1,2,3-triazol-4-yl)methyl]-4-(2,5-dimethoxyphenyl)-6-methyl-3,4-
dihydropyrimidin-2(1H)-one 7b:

Yield 98, yellow Solid, mp 99 °CH NMR (DMSO-ds, 300 MHz)3 = 7.99 (s, 1H, &), 7.95 (s, 1H, &), 7.25-
7.36 (m, 10H, 10 W), 6.78-6.89 (m, 2H, 2 k), 6.52 (s, 1H, i), 5.62 (s, 1H, CH), 5.55 (s, 4H, 2 §H4.06-
5.11 (d, 1H,J = 16.1 Hz, CH), 4.81-4.99 (m, 2H, C}), 3.94-3.99 (d, 1H) = 15.3 Hz, CH)), 3.60 (s, 3H,
OCH), 3.56 (s, 3H, OCH), 2.39 (s, 3HCHs), 1.92 (s, 3H, CK ppm.C NMR (DMSOds, 75 MHz) 8 =

196.1, 153.4, 152.2, 150.0, 145.4, 136.1, 128.8,7,2128.7, 128.7, 128.7, 128.7, 127.9, 127.9,9,2127.9,
127.8, 127.8, 127.8, 127.8, 123.8, 123.5, 113.8,411112.8, 112.4, 55.7, 55.2, 52.7, 52.7, 52.(5,488.4, 29.3,
16.2 ppm. HRMS: Calcd. for4gHseNgO, [M + H] 633.2932 found 633.2933.

5-Acetyl-4-(2,5-dimethoxyphenyl)-6-methyl-1,3-bis{[ 1-(4-nitr obenzyl)-1H-1,2,3-triazol-4-ylJmethyl}-3,4-
dihydropyrimidin-2(1H)-one 8b:

Yield 96, yellow solid, mp 113 °CH NMR (DMSO-ds, 300 MHz)& = 8.20-8.23 (m, 4H, 4 k), 8.09 (s, 1H,
Har), 8.02 (s, 1H, W), 7.46-7.52 (m, 4H, 4 ), 6.87 (dd, 1HJ = 2.7, 8.9 Hz, K), 6.76-6.80 (m, 1H, K),

6.52 (d, 1HJ = 2.5 Hz, H,), 5.74 (s, 4H, 2 C}), 5.67 (s, 1H, CH), 5.09 (d, 1H,= 16.0 Hz, CH), 4.85-4.99
(m, 2H, CH), 4.02 (d, 1HJ = 15.2 Hz, CH), 3.65 (s, 3H, OC}}, 3.57 (s, 3H, OC}j, 2.41 (s, 3H, Ch), 2.07
(s, 3H, CH) ppm.™*C NMR (DMSO4ds, 75 MHz) 8 = 197.3, 153.1, 152.4, 149.9, 147.1, 147.1, 14%48.9,
142.9, 128.9, 128.9, 128.9, 128.9, 128.9, 128.8,9.2128.6, 123.7, 123.7, 123.7, 123.7, 123.7,7.2B13.8,
113.1, 112.4, 55.6, 55.1, 52.6, 52.1, 51.9, 40881,330.5, 16.2 ppm. HRMS: Calcd. fogs83:N100g [M + H']

723.2634 found 723.2631.

5-Acetyl-1,3-big(1-benzyl-1H-1,2,3-triazol-4-yl)methyl]-4-[ 4-(dimethylamino)phenyl)-6-methyl-3,4-
dihydropyrimidin-2(1H)-one 7c:

Yield 97%, yellow solid, mp 113 °CH NMR (DMSO-ds, 300 MHz)3 = 1.96 (s, 3HCH,), 2.07 (s, 1H, Ch),

2.49 (s, 3HCHy), 2.84 (s, 6H, N(CH),), 3.93 (d, 1HJ = 14.9 Hz, CH), 4.82-4.94 (m, 2H, C}), 5.16 (s, 1H,
CH), 5.55 (s, 2H, C}}, 5.58 (s, 2H, Ch), 6.52 (d, 2HJ = 8.5 Hz, 2 H,), 7.00 (d, 2HJ = 8.4 Hz, 2 H,), 7.25-
7.35 (m, 10H, 10 K), 8.00 (s, 1H, ), 8.05 (s, 1H, &) ppm.**C NMR (DMSOds, 75 MHz) 5 = 196.4,
152.6, 150.6, 146.7, 136.5, 136.4, 129.3, 129.9,212129.2, 129.2, 129.2, 129.2, 128.7, 128.6,6,2828.5,
128.4, 128.4, 128.4, 128.3, 128.3, 128.2, 127.4,3,1112.6, 112.5, 111.5, 57.8, 53.3, 53.3, 40942,331.2,
17.1. HRMS: Calcd. for §H3/NO, [M + H'] 616.3143 found 616.3146.

5-Acetyl-4-[4-(dimethylamino)phenyl]-6-methyl-1,3-bis{[ 1-(4-nitr obenzyl)-1H-1,2,3-triazol-4-ylJmethyl}-
3,4-dihydropyrimidin-2(1H)-one 8c:

12



Yield 94%, yellow solid, mp 121 °CH NMR (CDCk, 300 MHz)& = 8.28 (d, 2H,) = 8.6 Hz, 2 H,), 8.18-8.22
(m, 3H, 3 H,), 7.96 (d, 2HJ = 8.6 Hz, 2 H,), 7.53 (s, 1H, ), 7.32-7.36 (M, 2H, 2 k), 7.05 (d, 2H,J = 8.3
Hz, 2 Hy), 6.58 (d, 2HJ = 8.3 Hz, 2 H), 5.57 (s, 4H, 2 C}), 5.25 (s, 1H, CH), 4.85-5.00 (m, 3H, H-(§H
4.27 (d, 1H,J = 14.9 Hz, CH), CH,), 2.89 (s, 6H , N(CH),), 2.25 (s, 3HCHs), 2.05 (s, 3H, Ch ppm.*C
NMR (CDCk, 75 MHz)$ = 195.8, 166.0, 152.0, 147.1, 145.0, 140.5, 13838,1, 138.1, 127.6, 127.6, 127.6,
127.6, 127.6, 126.6, 123.3, 123.3, 123.3, 123.3,9,2122.9, 122.9, 122.9, 122.9, 113.1, 113.1,,60D, 52.1,
52.1,40.1, 39.4, 38.1, 21.7, 16.2 ppiRMS: Calcd. for GsHasN1,0g [M + H'] 706.2845 found 706.2850.

5-Acetyl-4-{4-[(1-benzyl-1H-1,2,3-triazol-4-yl)methoxy]phenyl}-1-[(1-benzyl-1H-1,2,3-triazol-4-yl)methyl] -
6-methyl-3,4-dihydr opyrimidin-2(1H)-one 7d:

Yield 99, yellow Solid, mp 169 °CH NMR (DMSO-ds, 300 MHz)5 = 8.26 (s, 1H, i), 8.00 (d, 1H,J = 3.4
Hz, 1 Hy), 7.87 (s, 1H, NH), 7.25-7.36 (m, 10H, 1Q,;7.10 (d, 2HJ = 8.6 Hz, 2 H,), 6.87-6.90 (d, 2HJ =
8.6 Hz, 2 H,), 5.60 (s, 2H, Ch), 5.55 (s, 2H, Ch), 5.14 (d, 1H, = 3.1 Hz, CH), 5.08 (s, 2H, GH 4.78-5.02
(m, 2H, CH), 2.51 (s, 3H, Ch), 2.04 (s, 3H, CE) ppm."*C NMR (DMSO4g, 75 MHz)5 = 197.3, 157.8, 152.9,
148.4, 144.9, 143.5, 136.2, 136.2, 136.0, 129.8,3,2129.3, 129.3, 129.3, 128.8, 128.8, 128.4,4,2R28.3,
128.3, 128.3, 128.3, 125.1, 123.8, 115.2, 113.8,60.5, 53.3, 52.9, 38,4, 31.1, 17.1 ppm. HRM&Icd. for
CaaHaNgO3 [M + H'] 589.2670 found 589.2670.

5-Acetyl-4-{4-[(1-(4-nitr obenzyl)-1H-1,2,3-triazol-4-yl)methoxy] phenyl}-1-{[ 1-(4-nitr obenzyl)-1H-1,2,3-
triazol-4-yllmethyl}-6-methyl-3,4-dihydr opyrimidin-2(1H)-one 8d:

Yield 99%, yellow Solid, mp 139 °GH NMR (DMSO-ds, 300 MHz)3 = 8.33 (s, 1H, i), 8.19-8.24 (m, 4H, 4
Ha), 8.01 (d, 1HJ = 3.4 Hz, H,), 7.99 (s, 1H, NH), 7.48-7.54 (m, 4H, 4} 7.11 (d, 2H,) = 8.6 Hz, 2 H,),
6.88 (d, 2H,J = 8.6 Hz, 2 H,), 5.79 (s, 2H, Ch), 5.75 (s, 2H, Ch), 5.15 (d, 1H,J = 3.1 Hz, CH), 5.10 (s, 2H,
CH,), 4.82-5.04 (m, 2H, CH), 2.52 (s, 3H, Ch), 2.05 (s, 3H, Ck) ppm.'3C NMR (DMSOds, 75 MHz)§ =
196.6, 157.9, 152.8, 148.2, 147.7, 145.1, 143.8,6,4136.3, 129.5, 129.5, 129.5, 129.5, 129.5,5,2828.4,
128.4, 1255, 124.4, 124.4, 124.4, 124.4, 124.4,42115.1, 113.3, 61.6, 55.4, 53.1, 52.4, 38.22,317.1
HRMS: Calcd. for GiHsoN1,O; [M + H'] 679.2372 found 679.2371.

General procedurefor the synthesis of tri-1,2,3-triazole analogues of DHPM s 9d and 10d

A mixture of O-N-1,N-3-tri-propargylated compourdd (1 mmol), sodium azide (5 equiv, 5 mmol, 325 mg),
alkyl halide (5 equiv), BN (1.5 equiv, 1.5 mmol, 0.2 mL), Cul (0.1 equivlGnmon, 19 mg) in 10 mL of
water/acetonitrile mixture (v/v) was irradiatedtire microwave oven at 100 °C for 5 min. The reactitxture
was diluted with 25 mL of water, and extracted véthyl acetate (3 x 25 mL). The organic layer wasdlover
N&SQ,, evaporated under vacuum and the crude product puaied by column chromatography using
CH,CI,/MeOH mixture (99:1y/v) as eluent.

5-Acetyl-4-{4-[(1-benzyl-1H-1,2,3-triazol-4-yl)methoxy] phenyl}-1,3-big[ (1-benzyl-1H-1,2,3-triazol-4-
yl)methyl]-6-methyl-3,4-dihydropyrimidin-2(1H)-one 9d:

Yield 95%, yellow Solid, mp 81 °CH NMR (DMSO-ds, 300 MHz)$ = 8.27 (s, 1H, k&), 8.05 (s, 1H, k),
8.01 (s, 1H, H,), 7.24-7.34 (m, 15H, 15 &), 7.11 (d, 2H,J = 8.2 Hz, 2 H,), 6.83 (d, 2H,] = 8.2 Hz, 2 H,),
5.61 (s, 2H, Ch), 5.57 (s, 2H, Ch), 5.55 (s, 2H, Ch), 5.25 (s, 1H, CH), 5.11 (d, 1H,= 15.2 Hz, CH), 5.08
(s, 2H, CH), 4.83-4.95 (m, 2H, CH), 3.95 (d, 1H,) = 15.2 Hz, CH), 2.49 (s, 3H, C), 2.00 (s, 3H, Ck) ppm.
3C NMR (DMSO4s, 75 MHz) 8 = 196.1, 158.2, 152.8, 152.6, 147.7, 147.7, 14748,1, 143.8, 143.8, 143.8,
143.6, 133.0, 129.5, 129.5, 129.5, 129.5, 129.8,3,2129.3, 129.3, 129.3, 129.0, 129.0, 125.0,8,2124.4,
124.4, 124.4, 124.4, 124.4, 124.4, 115.2, 114.5,@07.6, 55.4, 52.4, 52.4, 39.9, 39.7, 31.2, pp@. HRMS:
Calcd. for GgHaiN1105 [M + H'] 760.3467 found 760.3469.

5-Acetyl-6-methyl-4-{4-[(1-(4-nitr obenzyl)-1H-1,2,3-triazol-4-yl)methoxy] phenyl}-1,3-bis{[ 1-(4-
nitrobenzyl)-1H-1,2,3-triazol-4-ylmethyl}-3,4-dihydr opyrimidin-2(1H)-one 10d:

Yield 96%, yellow solid, mp 119 °CH NMR (DMSO-ds, 300 MHz)3 = 8.32 (s, 1H, i), 8.22-8.26 (m, 6H, 6
Har), 8.19 (s, 1H, i), 8.11 (s, 1H, ), 7.45-7.56 (m, 6H, 6 ), 7.12 (d, 2HJ = 7.6 Hz, 2 H,), 6.86 (d, 2H,
=7.8Hz, 2 H,), 5.79 (s, 2H, Ch), 5.76 (s, 2H, Ch), 5.74 (s, 2H, ChH), 5.28 (s, 1H, CH), 5.14-5.20 (d, 18iF
15.2 Hz, CH)), 5.10 (s, 2H, Ch), 4.87-4.95 (m, 2H, C}J, 4.00 (d, 1HJ = 15.2 Hz, CH), 2.49 (s, 3H, CH},
2.02 (s, 3H, Ch ppm.*C NMR (DMSOds, 75 MHz) s = 195.5, 157.7, 152.1, 147.2, 147.2, 147.2, 147.1,
144.2,
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143.4, 143.3, 143.3, 143.3, 143.1, 132.5, 129.0,01,2129.0, 129.0, 129.0, 128.8, 128.8, 128.8,8,2R28.5,
124.5,124.3, 123.9, 123.9, 123.9, 123.9, 123.9,8,214.6, 113.9, 61.1, 57.1, 54.9, 51.9, 51.97,380.5, 30.7,
16.7 ppm. HRMS: Calcd. forgHzgN1409 [M + H'] 895.3019 found 895.3021.

Antiviral activity assays

The antiviral assays were based on inhibition efisAinduced cytopathicity or plaque formation innfan
embryonic lung (HEL) cells against varicella-zostius (VZV) (thymidine kinase wild-type (TK+) (Okstrain)
and TK-deficient (TK) (07-1 strain)and against human cytomegalovirus (HCMV) AD-169 &avis strains.
Confluent cell cultures in microtiter 96-well platevere infected with 100 (for human cytomegalovitdEMV)
or with 20 plates forming units (PFU) for VZV.

After 2 h adsorption, the viral inoculum was remdand the cell cultures were incubated with fregdiom in
the presence of varying concentrations of the teshpounds. Viral plaque formation for VZV or viral
cytopathic effect (for HCMV) was recorded afterspectively, 5 and 7 days post-infection. Antivieadtivity
was expressed as the &06r compound concentration required to reduce eytpathic effect (HCMV) or viral
plaque formation (VZV) by 50%.

Alternatively, the cytostatic activity of the tesdbmpounds was measured based on inhibition ofgrelivth.
HEL cells were seeded at a rate of 5 £ d€lls/well into 96-well microtiter plates and adled to proliferate for
24 h. Then, medium containing different concendrai of the test compounds was added. After 3 days o
incubation at 37 °C, the cell number was determwétl a Coulter counter. The cytostatic concentrativas
calculated as the Gg, or the compound concentration required to reaedeproliferation by 50% relative to the
number of cells in the untreated controls.
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Highlights:

- Synthesis of new dihydropyrimidinone derivatives with valuable antiviral activities

- Synthesis of dihydropyrimidinone derivatives using Biginelli and 1,3-dipolar
cycloadditions reactions.

- Interesting antiviral activitiesagainst VZV TK+ and VZV TK- strains were observed

- No measurable cell-growth inhibition for the active compounds



