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1. General information

"H NMR were taken in CDCls, CD;OD or D,O on the following spectrometers: Varian
Mercury-300 and Bruker Avance III (600 MHz) with TMS as an internal standard; chemical
shifts & in ppm with respect to TMS; coupling constants J in Hz. >C NMR spectra were
recorded for CDCl;, CD3;0D or DMSO-ds solutions on a Varian Mercury-300 and Bruker
Avance III (600 MHz) spectrometer at 75.5 and 150.5 MHz, respectively. 3P NMR spectra
were taken in CDCl3, CD3;0OD or D,0 on Varian Mercury-300 at 121.5 MHz.

IR spectral data were measured on an Infinity MI-60 FT-IR spectrometer. Melting
points were determined on a Boetius apparatus and are uncorrected. Elemental analyses were
performed by the Microanalytical Laboratory of this Faculty on a Perkin Elmer PE 2400
CHNS analyzer.

The following adsorbents were used: column chromatography, Merck silica gel 60
(70-230 mesh); analytical TLC, Merck TLC plastic sheets silica gel 60 F,s4. TLC plates were
developed in chloroform—methanol solvent systems. Visualisation of spots was effected with
iodine vapours. All solvents were purified by methods described in the literature.

All microwave irradiation experiments were carried out in microwave reactor

Plazmartonika RM 800. The reaction carried out in 50 mL glass vial.

2. Characterization of intemediates and representative compound

) 1,3-Dibenzoylquinazoline-2,4-dione 28. White powder; m.p.: 159-160°C;
d\N”BZ IR (KBr): v = 3040 1753, 1723; 1674, 1605, 1472, 974; 866; 753, 688 cm ™ ;
N" o 'H NMR (300 MHz, CDCl3): & = 8.28 (dd, J = 7.9 Hz, J = 1.5 Hz, 1H, H5);
8.02-7.98 (m, 4H, 4x0-CH); 7.73-7.63 (m, 3H, 2xp-CH, H7); 7.56-7.48
(m, 4H, 4xm-CH); 7.36 (dt, J = 7.9 Hz, J = 0.7 Hz, 1H, H6); 7.10 (d, J = 8.4 Hz, 1H, H8); "°C
NMR (75.5 MHz, CDCl3): 6 = 169.2; 167.8; 160.9; 147.9; 138.6; 136.1; 135.7; 135.3; 131.8;
131.4; 130.6; 130.5; 129.5; 129.3; 129.1; 124.8; 115.2; 114.9; Anal. Calcd. for CooH4N»O4:
C,71.35; H, 3.81; N, 7.56. Found: C, 71.49; H, 3.76; N, 7.44.
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N-BZ (KBr): v = 3436, 3063, 2937, 1753, 1707, 1668, 1400, 760, 687 cm™; 'H

o NMR (300 MHz, CDCls): 6 = 9.34 (brs, 1H, NH); 8.13 (dd, J =7.9 Hz, J =

1.5 Hz, 1H); 8.03-7.99 (m, 2H, 2x0-CH); 7.71-7.62 (m, 2H); 7.55-7.49 (m,

2H); 7.29 (dd, J =7.9 Hz, J = 0.9 Hz, 1H); 7.31 (ddd, J = 8.2 Hz, J= 0.9 Hz, J = 0.5 Hz, 1H);
C NMR (151 MHz, DMSO-dy): & = 170.3; 162.3; 149.3; 140.9; 136.4; 135.9; 132.0; 130.9;

129.9; 127.7; 123.6; 116.4; 114.3; Anal. Calcd. for C;sH;(N,Os: C, 67.67; H, 3.79; N, 10.52.
Found: C, 67.48; H, 3.91; N, 10.45.

0] N -Benzoylquinazoline-2,4-dione 29. White needles; m.p.: 209-211°C; IR
: N
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o) N°-Benzoyl-N'-propargylquinazoline-2,4-dione 19e. White powder; m.p.:

N-BZ  180-182°C; IR (KBr): v = 3256, 3002, 2925, 1751, 1697, 1659, 1482, 756,

/&O 684 cm™'; "H NMR (600 MHz, CDCls): 8 = 8.26 (dd, J = 7.9 Hz, J = 1.3 Hz,

/// 1H, HS); 8.12-7.99 (m, 2H, 2x0-CH); 7.83 (dt, J/ = 7.3 Hz, J = 1.4 Hz, 1H,

H7); 7.69-7.67 (m, 1H, p-CH); 7.54-7.50 (m, 3H, 2xm-CH, HS8); 7.31 (brt,

J=7.6 Hz, 1H); 4.96 (d, J = 2.5 Hz, 2H, CH=CCH>); 3.74 (t, J = 2.5 Hz, 1H, CH=CCH,); °C

NMR (151 MHz, CDCls): 6 = 168.4 (s, C=0); 160.9 (s, C=0); 148.8 (s, C=0); 139.6; 136.1;

135.1; 131.7; 130.5; 129.2; 129.2; 123.9; 115.8; 114.7; 73.8; 32.8; Anal. Calcd. for
CisH12N20s: C, 71.05; H, 3.97; N, 9.21. Found: C, 70.92; H, 4.05; N, 9.14.

'"H NMR

SpinWorks 3: no title

N—BZ

/

N RR WR ) o
o N oN B o %)
(=3 N W NN O [
o S OUN +HO o ]

L L L L L L L L L L L L L L L L AL L B B B
PPM 84 80 76 72 68 64 6.0 56 52 48 44 40 36 32 28 24 20 16 12 08 04 0.0
file: ...\NMR-widma\NMR\IEG\ieg-6984\10\fid expt: <zg30> freq. of 0 ppm: 600.260000 MHz
transmitter freq.: 600.263707 MHz processed size: 32768 complex points
time domain size: 65536 points LB: 0.300 GF: 0.0000
width: 12335.53 Hz = 20.5502 ppm = 0.188225 Hz/pt Hz/cm: 223.710 ppm/cm: 0.37269

number of scans: 16



3C NMR

SpinWorks 3: no title

= T = B e e

[} [l B WWWWWNNN N [l NNNNN w

& =) @ VI OVLY W as SNGO® N

w o @ ook O N NoooNN N

© & @ Noouhwoa W NS AR WA a

- N - POBWNNWSD a o BNOH© 4

~ i @ cLLVWRG® O So onvow @

o}
N/BZ
] L ‘
I I I I I I I I I I I I I I

PPM 160 150 140 130 120 110 100 90 80 70 60 50 40 30
file: ...\NMR-widma\NMR\IEG\ieg-6984\11\fid expt: <zgpg30> freq. of 0 ppm: 150.935497 MHz
transmitter freq.: 150.950591 MHz processed size: 32768 complex points
time domain size: 65536 points LB: 1.000 GF: 0.0000
width: 36057.69 Hz = 238.8708 ppm = 0.550197 Hz/pt Hz/cm: 903.310 ppm/cm: 5.98414

number of scans: 1024




O
N/BZ

N°-Benzoyl-N'-propargyluracil 19m. White solid, m.p.: 139—-140°C; '"H NMR
(300 MHz, CDCl3): 7.95-7.92 (m, 2H, 2x0-CH); 7.69-7.63 (m, 1H, p-CH);
7.58 (d, J = 8.1 Hz, 1H, HC=CH); 7.55-7.48 (m, 2H, m-CH); 5.89 (d, J = 8.1

&O
// Hz, 1H, HC=CH); 4.59 (d, J = 2.6 Hz, 2H, CH=CCH,); 2.55 (t, J = 2.6 Hz, 1H,
CH=CCH,).
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o @ Diethyl {4-[(3-benzoyl-2,4-dioxoquinazolin-1-yl)methyl]-1 H-

o) R 1,2,3-triazol-1-yl}methylphosphonate 20e. Colourless oil; IR

%O (film): v = 3030, 2982, 1750, 1700, 1662, 1021, 757, 671 cm™*;

N 'H NMR (600 MHz, CDCl3): & = 8.20 (dd, J = 7.9 Hz, J = 1.6

=\ Hz, 1H, H5); 7.99-7.95 (m, 2H, 2x0-CH); 7.88 (brd, J = 8.5 Hz,

(EtO)2(O)P- N~y 1H, H8); 7.86 (s, 1H, HCS'); 7.76 (ddd, J = 8.5 Hz, J = 7.9 Hz, J

= 1.6 Hz, 1H, H7); 7.68-7.64 (m, 1H, p-CH); 7.52-7.49 (m, 2H, 2xm-CH); 7.31 (dt, J =7.9

Hz, J = 0.6 Hz, 1H, H6); 5.42 (s, 2H, CH,); 4.73 (d, J = 13.1 Hz, 2H, PCH,); 4.17-4.06 (m,

4H, 2xPOCH,CH3); 1.25 (t, J = 7.2 Hz, 3H, POCH,CHs); 1.24 (t, J = 7.2 Hz, 3H,

POCH,CH3); °C NMR (75.5 MHz, CDCls): & = 168.6 (s, C=0); 161.1 (s, C=0); 149.5 (s,

C=0); 142.8 (s, HC=C); 140.2; 136.2; 135.2; 131.6; 130.6; 129.4; 129.0; 124.8 (s, HC=C);

123.9; 115.6; 115.3; 63.7 (d, J = 6.5 Hz, POC); 46.1 (d, J = 154.9 Hz, PC); 38.9; 16.5 (d, J =

5.7 Hz, POCC); *'P NMR (121.5 MHz, CDCLy): & = 16.49 ppm. Anal. Calcd. for
Ca3H24N506P: C, 55.53; H, 4.86; N, 14.08. Found: C, 55.24; H, 4.73; N, 13.86.
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O H Diethyl {4-[(3,5-dioxo-1,2,4-triazin-2-yl)methyl]-1H-1,2,3-triazol-1-
2/ \f—‘o yvl}methylphosphonate 20f. White solid; m.p.: 139-140°C; IR (KBr):
v = 3344, 2988, 1697,1668, 1235, 1025 cm™; '"H NMR (300 MHz,
=\ CDCl): = 10.6 (s, 1H, NH); 7.94 (s, 1H); 7.40 (s, 1H); 5.22 (s, 2H,
(EOROP_N~N" CH,); 476 d, J = 13.3 Hz, 2H, PCH,); 4.18-4.07 (m, 4H,
2xPOCH,CH3); 1.30 (t, J = 6.9 Hz, 3H, POCH,CH3); 1.29 (t, J = 6.9 Hz, 3H, POCH,CH}3);
BC NMR (75.5 MHz, CDCl3): & = 155.9 (s, C=0); 149.1 (C=0); 142.2 (s, HC=C); 134.8 (s,
HC=N); 125.1 (s, HC=C); 63.9 (d, J = 6.6 Hz, POC); 46.0 (d, J = 155.5 Hz, PC); 34.7; 16.5
(d, J = 5.8 Hz, POCC); *'P NMR (121.5 MHz, CDCls): & = 16.83 ppm. Anal. Calcd. for
C11H17N4OsP: C, 38.38; H, 4.98; N, 24.41. Found: C, 38.15; H, 5.08; N, 24.53.
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HsC, -/<O Diethyl {4-[(8-chloro-1,3-dimethyl-2,6-dioxopurin-7-
N

N4 N—CHj yvl)methyl]-1H-1,2,3-triazol-1-yl}methylphosphonate 20g.
CI/H\N 5 White solid; m.p.: 156-157°C; IR (KBr): v = 2996, 2955,
1707, 1667, 1251, 1025, 757 cm™; '"H NMR (300 MHz,

N CDCl): & = 7.98 (s, 1H, HC5"); 5.65 (s, 2H, CH,); 4.74 (d, J

(Et0)2(O)P< N~
= 13.1 Hz, 2H, PCH>); 4.18-4.07 (m, 4H, 2xPOCH,CHj3);

3.54 (s, 3H, CHa); 3.40 (s, 3H, CH3); 1.30 (t, J/ = 7.2 Hz, 3H, POCH,CH3); 1.28 (t, / = 7.2 Hz,
3H, POCH,CHj3); *C NMR (75.5 MHz, CDCls): & = 154.3 (s, C=0); 151.1 (s, C=0); 147.3;
142.0; 138.9; 124.5; 107.5; 63.7 (d, J = 6.5 Hz, POC); 46.0 (d, J = 154.9 Hz, PC); 41.0; 30.0;
28.1; 16.4 (d, J = 5.7 Hz, POCC); *'P NMR (121.5 MHz, CDCl;): & = 16.48 ppm. Anal.
Calcd. for C5H,CIN,OsP: C, 40.41; H, 4.75; N, 21.99. Found: C, 40.58; H, 4.55; N, 22.07.

N /CH3 Diethyl {4-[(3,7-dimethyl-2,6-dioxopurin-1-yl)methyl]-1H-1,2,3-
N/ 7 N\FO triazol-1-yljmethylphosphonate 20h. White solid; m.p.: 139-140°C;
N IR (KBr): v = 2984, 2944, 2830, 1706, 1663, 1237, 1028 cm™; 'H

_— NMR (300 MHz, CDCls): 6 = 7.83 (s, 1H); 7.52 (s, 1H); 5.33 (s, 2H,
(EtO)Z(O)P\/N\,\]’N CHy); 4.73 (d, J = 13.1 Hz, 2H, PCH,); 4.17-4.06 (m, 4H,
2xPOCH,CH3); 3.99 (s, 3H, CH3); 3.56 (s, 3H, CH3); 1.29 (t, J = 7.0 Hz, 3H, POCH,CH3);
1.28 (t, J = 7.0 Hz, 3H, POCH,CH3); °C NMR (75.5 MHz, CDCl3): & = 154.7 (s, C=0);
151.2 (s, C=0); 148.9; 144.0; 141.7; 124.3; 107.7; 63.6 (d, J = 6.6 Hz, POC); 459 (d, J =
154.9 Hz, PC); 36.1; 33.8; 29.9; 16.5 (d, J = 5.7 Hz, POCC); *'P NMR (121.5 MHz, CDCl3):
0 = 16.84 ppm. Anal. Calcd. for C;sH,N;0sP: C, 43.80; H, 5.39; N, 23.84. Found: C, 44.02;

H, 5.54; N, 23.99.
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HG O Diethyl  {4-[(1,3-dimethyl-2,6-dioxopurin-7-yl)methyl]-1H-
N /g\__<\N_CH3 1,2,3-triazol-1-yl}methylphosphonate 20i. White solid; m.p.:
105-108°C; IR (KBr): v = 2994, 2945, 1705, 1660, 1244,
1026 cm™; 'H NMR (300 MHz, CDCl3): § = 8.02 (s, 1H);
N 7.80 (s, 1H); 5.60 (s, 2H, CHy); 4.74 (d, J = 13.1 Hz, 2H,
(Et0)2(O)P_ N~
PCH,); 4.18-4.08 (m, 4H, 2xPOCH,CH3); 3.57 (s, 3H, CHj);
3.40 (s, 3H, CHs); 1.29 (t, J = 6.9 Hz, 3H, POCH,CH5); 1.28 (t, J = 6.9 Hz, 3H, POCH,CH3);
BC NMR (75.5 MHz, CDCl3): & = 155.3 (s, C=0); 151.6 (s, C=0); 149.0; 142.6; 141.3;
124.7; 106.5; 63.7 (d, J = 6.6 Hz, POC); 46.2 (d, J = 154.9 Hz, PC); 41.7; 30.0; 28.2; 16.5 (d,
J = 5.7 Hz, POCOQO); 3p NMR (121.5 MHz, CDCls): 6 = 16.50 ppm. Anal. Calcd. for
CisH2N70sP: C, 43.80; H, 5.39; N, 23.84. Found: C, 43.78; H, 5.45; N, 24.00.
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CHs Diethyl {4-[(5,6-dimethylbenzimidazol-1-yl)methyl]-1H-

N OCHg 1,2,3-triazol-1-yl}methylphosphonate 20j. White powder;

[N m.p.: 100-102°C; IR (KBr): v = 3004, 2960, 2945, 1025, 846,

757 cm™'; "TH NMR (300 MHz, CDCls): & = 7.93 (s, 1H); 7.52

N (s, IH); 7.56 (s, 1H); 7.18 (s, 1H); 5.46 (s, 2H, CH); 4.69 (d,
(Et0)a(O)P<_N~yf

J =13.3 Hz, 2H, PCH,); 4.11-4.01 (m, 4H, 2xPOCH,CH3);
2.36 (s, 6H, 2xCHs); 1.22 (t, J = 7.2 Hz, 6H, 2xPOCH,CHj5); °C NMR (75.5 MHz, CDCL3): &
= 143.5; 142.1; 141.9; 132.4; 131.8; 131.3; 123.3; 120.1; 110.0; 63.6 (d, J = 6.6 Hz, POC);
46.0 (d, J = 154.9 Hz, PC); 40.5; 20.6; 20.3; 16.3 (d, J = 5.8 Hz, POCC); *'P NMR (121.5
MHz, CDCl3): 6 = 16.52 ppm. Anal. Calcd. for C7H4NsOsP: C, 54.11; H, 6.41; N, 18.56.
Found: C, 53.97; H, 6.38; N, 18.44.
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3C NMR
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0O Diethyl {4-[(3-acetylindol-1-yl)methyl]-1H-1,2,3-triazol-1-
yljmethylphosphonate 20k. White solid; m.p.: 128-129°C; IR
N (KBr): v = 3004, 2960, 2945, 1025, 846, 757 cm™'; "H NMR (300
_ MHz, CDCls): & = 8.42-8.34 (m, 1H); 7.86 (s, 1H, HC5'); 7.62 (s,
(EtO)2(O)P\/N\,\]’N 1H); 7.45-7.36 (m, 1H); 7.33-7.24 (m, 2H); 5.48 (s, 2H, CH,); 4.70
(d, J=13.3 Hz, 2H, PCH,); 4.10-4.00 (m, 4H, 2xPOCH,CH3); 2.25 (s, 3H, CH3); 1.21 (t, J =
6.9 Hz, 6H, 2xPOCH,CHs); '*C NMR (75.5 MHz, CDCls): = 192.9 (s, C=0); 143.6; 136.6;
134.6; 126.6; 123.7; 123.3; 123.0; 122.9; 117.9; 109.9; 63.8 (d, J = 6.5 Hz, POC); 46.3 (d, J =
155.4 Hz, PC); 42.7; 27.9 (s, CHs); 16.5 (d, J = 5.7 Hz, POCC); *'P NMR (121.5 MHz,
CDCls): 6 = 16.51 ppm. Anal. Calcd. for C;sH23N4O4P: C, 55.38; H, 5.94; N, 14.35. Found:
C, 55.12; H, 6.09; N, 14.44.
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GO Diethyl {4-[(2-oxopyridin-1-yl)methyl]-1H-1,2,3-triazol-1-
\ N yljmethylphosphonate 201. Brown solid; m.p.: 82-85°C; IR (KBr): v

_ = 3080, 2985, 2935, 1660, 1025, 978 cm™"; '"H NMR (300 MHz,
(EtO)Z(O)P\/N\,\j’N CDCl3): 8 =7.93 (s, 1H); 7.56 (dd, J = 6.7 Hz, J = 1.9 Hz, 1H); 7.31
(ddd, J=9.2 Hz, J = 6.7 Hz, J = 1.9 Hz, 1H); 6.59 (d, J =9.2 Hz, 1H); 6.17 (dt, J = 6.7 Hz, J
= 1.2 Hz, 1H); 5.20 (s, 2H, CH,); 4.73 (d, J = 13.1 Hz, 2H, PCH,); 4.18-4.07 (m, 4H,
2xPOCH,CH3); 1.29 (t, J = 6.9 Hz, 3H, POCH,CH3); 1.28 (t, J = 6.9 Hz, 3H, POCH,CH3);
BC NMR (75.5 MHz, CDCl3): & = 162.1 (s, C=0); 142.9 (s, HC=C); 139.9; 137.6; 124.9 (s,
HC=C); 120.6; 106.4; 63.5 (d, J = 6.7 Hz, POC); 45.8 (d, J = 154.5 Hz, PC); 44.4; 16.3 (d, J
= 5.7 Hz, POCC); *'P NMR (121.5 MHz, CDCl3): & = 16.62 ppm. Anal. Calcd. for
Ci3H19N4O4P: C, 47.85; H, 5.87; N, 17.17. Found: C, 48.01; H, 6.00; N, 17.25.
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@)

N-N

Diethyl

H 2-{4-[(3,5-dioxo-1,2,4-triazin-2-yl)methyl]-1H-1,2,3-
2/ \F—O triazol-1-yljethylphosphonate 21f. White solid; m.p.: 119- 121°C;

(300 MHz, CDCl3): & = 11.80 (s, 1H, NH); 7.90 (s, 1H); 7.41 (s,
(E10),0)p” "N 1H); 5.22 (s, 2H, CHy); 4.68-4.50 (m, 2H, PCH); 4.16-4.04 (m,
4H, 2xPOCH,CHs); 2.78-2.62 (m, 2H, PCCH,); 1.31 (t, J = 7.1 Hz, 6H, 2xPOCH,CH3); 1>C
NMR (75.5 MHz, CDCls): 8 = 155.9 (s, C=0); 149.1 (C=0); 141.6 (s, HC=C); 134.7 (s,
HC=N); 124.4 (s, HC=C); 62.5 (d, J = 6.6 Hz, POC); 44.5; 34.6; 27.2 (d, J = 140.9 Hz, PC);
16.4 (d, J = 6.0 Hz, POCC); *'P NMR (121.5 MHz, CDCl3): & = 27.15 ppm. Anal. Calcd. for
C1,H 1oNgOsP: C, 40.23; H, 5.35; N, 23.46. Found: C, 40.06; H, 5.21; N, 23.55.
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HG O Diethyl 2-{4-[(8-chloro-1,3-dimethyl-2,6-dioxopurin-7-

N /§_§N_CH3 yvl)methyl]-1H-1,2,3-triazol-1-yl}ethylphosphonate 21g.

CI)I\N 5 White solid; m.p.: 101-103°C; IR (KBr): v = 3426, 3139,

2953, 2903, 1703, 1661, 1250, 1043 cm™; "H NMR (600

%N MHz, CDCl3): 6 = 7.85 (s, 1H, HCS"); 5.65 (s, 2H, CH,);

(€O >N 463-456 (m, 2H, PCHy); 413405 (m, 4H,

2xPOCH,CHs); 3.56 (s, 3H, CH3); 3.43 (s, 3H, CH3); 2.45-2.39 (m, 2H, PCCH,); 1.32 (t, J =
7.0 Hz, 6H, 2xPOCH,CH3); °C NMR (151 MHz, CDCls): § = 155.4 (s, C=0); 151.2 (s,
C=0); 147.4; 141.8; 139.0; 123.9; 107.3; 62.2 (d, J = 6.0 Hz, POC); 44.7; 40.9; 29.8; 28.0;
27.2 (d, J = 141.9 Hz, PC); 16.3 (d, J = 5.7 Hz, POCC); *'P NMR (243 MHz, CDCl3): 6 =
25.20 ppm. Anal. Calcd. for C;sH23CIN,OsP: C, 41.79; H, 5.04; N, 21.32. Found: C, 41.85; H,
4.94; N, 21.43.

N CHs  Diethyl 2-{4-[(3,7-dimethyl-2,6-dioxopurin-1-yl)methyl]-1H-1,2,3-
\FO triazol-1-yljethylphosphonate 21h. White solid; m.p.: 100-102°C;
IR (KBr): v =13133, 3087, 2989, 2830, 1701, 1665, 1233, 1023 cm™

=\ '; 'TH NMR (300 MHz, CDCl3): & = 7.67 (s, 1H); 7.52 (d, J = 0.6
(EtO)Z(O)P/\/N\’\i/ Hz, 1H, HCS5'); 5.32 (s, 2H, CH,); 4.62—4.52 (m, 2H, PCH,); 4.14—
4.00 (m, 4H, 2xPOCH,CH3); 3.99 (d, J = 0.6 Hz, 3H, CH3); 3.57 (s, 3H, CH3); 2.46-2.34 (m,
2H, PCCH,); 1.29 (t, J = 7.0 Hz, 6H, 2xPOCH,CH3); °*C NMR (75.5 MHz, CDCl3): & =
154.7 (s, C=0); 151.2 (s, C=0); 148.9; 143.6; 141.7; 123.5; 107.6; 62.2 (d, J = 6.3 Hz, POC);
52.4;44.6; 36.1; 31.9 (d, J = 293.7 Hz, PC); 28.3; 26.5; 16.5 (d, J = 6.0 Hz, POCC); *'P NMR
(121.5 MHz, CDCls): 6 = 26.59 ppm. Anal. Calcd. for C;¢H24N;OsP: C, 45.18; H, 5.69; N,
23.05. Found: C, 45.00; H, 5.56; N, 22.96.
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HG O Diethyl  2-{4-[(1,3-dimethyl-2,6-dioxopurin-7-yl)methyl]-

N /§_§N_CH3 1H-1,2,3-triazol-1-yl}ethylphosphonate 21i. Colourless oil;
AN 5 IR (film): v = 3033, 2987, 2889, 2830, 1703, 1666, 1230,
1023 cm™; "H NMR (600 MHz, CDCl3): & = 7.89 (s, 1H);
N 7.82 (s, 1H, HC5'); 5.60 (s, 2H, CH,); 4.63-4.55 (m, 2H,
(E0),0)p NN

PCH>); 4.13-4.08 (m, 4H, 2xPOCH,CH3); 3.59 (s, 3H,
CHs); 3.43 (s, 3H, CH3); 2.45-2.39 (m, 2H, PCCH,); 1.31 (t, J = 7.0 Hz, 6H, 2xPOCH,CHj);
C NMR (151 MHz, CDCly): § = 155.4 (s, C=0); 151.6 (s, C=0); 149.0; 142.2; 141.4; 123.9;
106.5; 62.2 (d, J = 5.8 Hz, POC); 44.7; 41.4; 29.7; 28.0; 27.2 (d, J = 141.9 Hz, PC); 16.3 (d, J
= 6.0 Hz, POCC); *'P NMR (243 MHz, CDCls): & = 25.15 ppm. Anal. Calcd. for
C16H4N;05P: C, 45.18; H, 5.69; N, 23.05. Found: C, 45.30; H, 5.77; N, 23.17.
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Diethyl 2-{4-[(5,6-dimethylbenzimidazol-1-yl)methyl]-1H-
1,2,3-triazol-1-yl}ethylphosphonate 21j. Colourless oil; IR
(film): v = 3014, 2950, 2895, 1045, 856, 759 cm™'; 'H
NMR (600 MHz, CDCl3): 6 = 7.93 (s, 1H); 7.58 (s, 1H);
7.43 (s, 1H); 7.23 (s, 1H); 5.45 (s, 2H, CH,); 4.54 (dt, J =
12.7 Hz, J = 7.7 Hz, 2H, PCH;); 4.064.00 (m, 4H,

2xPOCH,CH3); 2.38 (dt, J = 18.5 Hz, J = 7.7 Hz, 2H, PCCH,); 2.39 (s, 3H, CHz); 2.38 (s,
3H, CHs);1.26 (t, J = 7.0 Hz, 6H, 2xPOCH,CH3); >*C NMR (151 MHz, CDCls): & = 143.3;
142.4; 142.0; 132.5; 132.0; 131.4; 122.5; 120.3; 109.9; 62.2 (d, J = 6.5 Hz, POC); 44.7 (d, J =
1.7 Hz, C-2); 40.4; 27.0 (d, J = 142.0 Hz, PC); 20.5; 20.2; 16.2 (d, J = 6.4 Hz, POCC); °'P
NMR (243 MHz, CDCl3): & = 25.27 ppm. Anal. Calcd. for C;sHysNsOsP: C, 55.24; H, 6.70;
N, 17.89. Found: C, 55.08; H, 6.84; N, 17.72.
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O Diethyl 2-{4-[(3-acetylindol-1-yl)methyl]-1H-1,2,3-triazol-1-
Hscw yljethylphosphonate 21k. White solid; m.p.: 83—84°C; IR (KBr):
| v = 3430, 3110, 2989, 1642, 1528, 1390, 1026, 753 cm™'; 'H
fz NMR (300 MHz, CDCls): 6 = 8.44-8.32 (m, 1H); 7.87 (s, 1H,
EOLOP N:\]'N HCS5'); 7.47 (s, 1H); 7.45-7.42 (m, 1H); 7.32-7.29 (m, 2H); 5.47
(s, 2H, CHy); 4.61-4.52 (m, 2H, PCH,); 4.05-3.94 (m, 4H,
2xPOCH,CH3); 2.55 (s, 3H, CHj); 2.42-2.31 (m, 2H, PCCH,); 1.22 (t, J = 6.8 Hz, 6H,
2xPOCH,CH;); *C NMR (75.5 MHz, CDCl3): & = 192.9 (s, C=0); 142.8; 136.4; 134.8;
126.3; 123.5; 122.7; 122.7; 122.6; 117.4; 109.8; 62.2 (d, J = 6.6 Hz, POC); 44.7 (d, J = 2.0
Hz, PCC); 42.3; 27.7 (s, CHs); 27.1 (d, J = 141.4 Hz, PC); 16.4 (d, J = 5.7 Hz, POCC); *'P
NMR (121.5 MHz, CDCl3): 6 = 26.39 ppm. Anal. Calcd. for C19H,sN4O4P: C, 56.43; H, 6.23;
N, 13.85. Found: C, 56.54; H, 6.14; N, 13.72.

GO Diethyl 2-{4-[(2-oxopyridin-1-yl)methyl]-1H-1,2,3-triazol-1-
\ N yljethylphosphonate 211. Brown oil; IR (film): v = 3110, 2976,
fz 2875, 1668, 1035, 988 cm™'; 'H NMR (300 MHz, CDCls): & =
EOLO)P /\/N\N//N 7.84 (s, 1H); 7.59 (dd, J = 6.8 Hz, J = 1.6 Hz, 1H); 7.33 (ddd, J =
9.2 Hz, J = 6.8 Hz, J = 2.0 Hz, 1H); 6.55 (dd, J = 9.2 Hz, J = 0.5
Hz, 1H); 6.19 (dt, J = 6.8 Hz, J = 1.6 Hz, 1H); 5.18 (s, 2H, CH,); 4.62—4.52 (m, 2H, PCH,);
4.13-4.03 (m, 4H, 2xPOCH,CH3); 2.46-2.35 (m, 2H, PCCH,); 1.29 (t, J = 7.0 Hz, 3H,
POCH,CHs); 1.28 (t, J = 6.9 Hz, 3H, POCH,CHj3); >C NMR (75.5 MHz, CDCl3): & = 162.2
(s, C=0); 142.5 (s, HC=C); 140.0; 137.7; 124.3 (s, HC=C); 120.6; 106.5; 62.2 (d, J = 6.3 Hz,
POC); 44.6 (d, J = 2.8 Hz, PCC); 27.1 (d, J = 141.2 Hz, PC); 16.4 (d, J = 6.0 Hz, POCC); *'P
NMR (121.5 MHz, CDCls): § = 26.37 ppm. Anal. Calcd. for C14H, N4O4P: C, 49.41; H, 6.22;
N, 16.46. Found: C, 49.24; H, 6.09; N, 16.28.
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o @ Diethyl 3-{4-[(3-benzoyl-2,4-dioxoquinazolin-1-yl)methyl]-
O

N
\F’O
N

—

N
(EtO)2(O)P~_~_N~\

1H-1,2,3-triazol-1-yl}propylphosphonate 22e. Colourless
oil; IR (film): v = 3141, 3064, 2939, 1799, 1606, 1481;
1220, 1025 cm™"; "TH NMR (300 MHz, CDCl3): & = 8.20 (dd,
J =79 Hz, J = 1.6 Hz, 1H); 8.00-7.95 (m, 2H, 2x0-CH);
791 (d, J=8.5Hz, 1H); 7.78 (ddd, J=8.5Hz,J=79 Hz, J

= 1.6 Hz, 1H); 7.71 (s, 1H, HC5"); 7.70-7.62 (m, 1H, p-CH); 7.54-7.48 (m, 2H, 2xm-CH);
7.32 (dt, J = 7.9 Hz, J = 0.8 Hz, 1H); 5.40 (s, 2H, CH,); 4.41 (t, J = 7.0 Hz, 2H, PCCCH,);
4.16-3.99 (m, 4H, 2xPOCH,CH3); 2.20 (dqv, J = 14.5 Hz, J = 7.0 Hz, 2H, PCCH,); 1.71 (dt,
J =18.7 Hz, J = 7.0 Hz, 2H, PCH,); 1.30 (t, J = 7.1 Hz, 6H, 2xPOCH,CHj3); '*C NMR (75.5
MHz, CDCls): § = 168.6 (s, C=0); 161.0 (s, C=0); 149.5 (s, C=0); 142.4 (s, HC=C); 140.2;
136.2; 135.2; 131.5; 130.5; 129.2; 128.9; 123.9 (s, HC=C); 123.8; 115.5; 115.3; 61.8 (d, J =
6.7 Hz, POC); 50.3 (d, J = 15.7 Hz, PCCC); 38.9; 23.7 (d, J = 4.9 Hz, PCC); 22.8 (d, J =
142.9 Hz, PC); 16.6 (d, J = 6.0 Hz, POCC); *'P NMR (121 MHz, CDCl3): & = 30.82 ppm.
Anal. Calcd. for Co5Ho3NsOgP: C, 57.14; H, 5.37; N, 13.33. Found: C, 57.27; H, 5.49; N, 13.4.
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3C NMR
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Q H Diethyl  3-{4-[(3,5-dioxo-1,2,4-triazin-2-yl)methyl]-1H-1,2,3-
z/ >:O triazol-1-yl}propylphosphonate 22f. White solid; m.p.: 96—
N-N 97°C; IR (KBr): v = 3384, 3232, 3138, 2984, 2908, 1730, 1677,
F;L 1217, 1025 cm™'; '"H NMR (300 MHz, CDCls): & = 11.51 (s,
(BtO)(0P_~_N~N"" 1H, NH); 7.77 (s, 1H, HC5"; 7.40 (s, 1H); 5.22 (s, 2H, CH,);
4.44 (t,J = 7.0 Hz, 2H, PCCCH,); 4.16-4.03 (m, 4H, 2xPOCH,CH3); 2.21 (dqv, J = 14.9 Hz,
J =7.0 Hz, 2H, PCCH,); 1.75 (dt, J = 19.0 Hz, J = 7.0 Hz, 2H, PCH>); 1.32 (t, J = 7.0 Hz, 6H,
2xPOCH,CH3); *C NMR (75.5 MHz, CDCls): & = 155.8 (s, C=0); 148.9 (C=0); 141.3 (s,
HC=C); 134.5 (s, HC=N); 124.2 (s, HC=C); 62.0 (d, J = 6.4 Hz, POC); 50.0 (d, J = 15.1 Hz,
PCCC); 34.5; 23.4 (d, J = 4.3 Hz, PCC); 22.2 (d, J = 143.0 Hz, PC); 16.4 (d, J = 6.0 Hz,
POCC); *'P NMR (121.5 MHz, CDCl3): & = 31.41 ppm. Anal. Calcd. for C 3H,;N4OsP: C,
41.94; H, 5.69; N, 22.57. Found: C, 42.08; H, 5.74; N, 22.67.
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3C NMR
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HsC o) Diethyl 3-{4-[(8-chloro-1,3-dimethyl-2,6-dioxopurin-7-

N s N—CHs yl)methyl]-1H-1,2,3-triazol-1-yl}propylphosphonate
CI/”\N 5 22g. White solid; m.p.: 127-128°C; IR (KBr): v = 3362,
3101, 2981, 2935, 1707, 1679, 1224, 1020, 956 cm™; 'H

N NMR (600 MHz, CDCl3): & = 7.83 (s, 1H, HC5'); 5.66

(s, 2H, CHy); 4.46 (t, J = 7.0 Hz, 2H, PCCCH,); 4.15—
4.05 (m, 4H, 2xPOCH,CHs); 3.57 (s, 3H, CHz); 3.44 (s, 3H, CH3); 2.23 (dqv, J = 14.7 Hz, J
=7.0 Hz, 2H, PCCH,); 1.74 (dt, J = 18.7 Hz, J = 7.0 Hz, 2H, PCH,); 1.34 (t, /= 7.1 Hz, 6H,
2xPOCH,CH3); °C NMR (151 MHz, CDCls): & = 154.5 (s, C=0); 151.2 (s, C=0); 147.4;
141.8; 139.0; 123.7; 107.4; 61.8 (d, J = 6.4 Hz, POC); 50.1 (d, J = 15.2 Hz, PCCC); 41.0;
29.8;27.9; 23.6 (d, J =4.8 Hz, PCC); 22.6 (d, J = 142.3 Hz, PC); 16.4 (d, J = 6.1 Hz, POCC);
’'P NMR (243 MHz, CDCl3): 8 = 29.80 ppm. Anal. Calcd. for C;7H,sCIN,OsP: C, 43.09; H,
5.32; N, 20.69. Found: C, 42.88; H, 5.44; N, 20.71.

_N CHs  Diethyl 3-{4-[(3,7-dimethyl-2,6-dioxopurin-1-yl)methyl]-1H-
/[\(I\Z///:N\Fo 1,2,3-triazol-1-yl}propylphosphonate 22h. White powder; m.p.:
HyC 4 N 175-176°C; IR (KBr): v = 3444, 3001, 2984, 1704, 1668, 1221,
sz 1020 cm™; "H NMR (600 MHz, CDCls): & = 7.76 (s, 1H); 7.53
(EtORA00P~_N-N'" (s, 1H, HC5S'); 535 (s, 2H, CH,); 4.42 (t, J = 7.0 Hz, 2H,
PCCCH,); 4.15-4.05 (m, 4H, 2xPOCH,CH3); 4.02 (s, 3H, CH3); 3.60 (s, 3H, CHz); 2.22
(dqv, J = 14.2 Hz, J = 7.0 Hz, 2H, PCCH,); 1.74 (dt, J = 18.7 Hz, J = 7.0 Hz, 2H, PCH>); 1.34
(t, J = 7.0 Hz, 6H, 2xPOCH,CHj3); *C NMR (151 MHz, CDCL): & = 154.8 (s, C=0); 151.4
(s, C=0); 148.9; 143.7; 141.6; 123.4; 107.7; 61.7 (d, J = 6.5 Hz, POC); 50.0 (d, J = 16.1 Hz,
PCCC); 36.0; 33.6; 29.7; 23.6 (d, J = 4.5 Hz, PCC); 22.7 (d, J = 143.1 Hz, PC); 16.4 (d, J =
5.8 Hz, POCC); *'P NMR (243 MHz, CDCls): & = 30.03 ppm. Anal. Calcd. for C;7H,6N;OsP:
C, 46.47; H, 5.96; N, 22.31. Found: C, 46.33; H, 6.06; N, 22.51.

HG O Diethyl 3-{4-[(1,3-dimethyl-2,6-dioxopurin-7-
N s N—CHs yl)methyl]-1H-1,2,3-triazol-1-yl}propylphosphonate 22i.
Ly S White solid; m.p.: 187-190°C; IR (KBr): v = 3440,

2996, 2984, 1704, 1668, 1225, 1018 cm™'; "H NMR (600
Y 37



MHz, CDCls): 6 = 7.87 (s, 1H); 7.83 (s, 1H, HC5'); 5.61 (s, 2H, CH,); 4.46 (t, J = 7.0 Hz, 2H,
PCCCH,;); 4.16-4.05 (m, 4H, 2xPOCH,CH3); 3.60 (s, 3H, CHas); 3.44 (s, 3H, CHj3); 2.24
(dqv, J =14.6 Hz, J =7.0 Hz, 2H, PCCH,); 1.74 (dt, J = 18.7 Hz, J = 7.0 Hz, 2H, PCH,); 1.34
(t, J = 7.0 Hz, 6H, 2xPOCH,CHj3); *C NMR (151 MHz, CDCls): & = 155.4 (s, C=0); 151.5
(s, C=0); 149.0; 142.2; 141.4; 123.8; 106.4; 61.8 (d, J = 6.5 Hz, POC); 50.1 (d, J = 15.3 Hz,
PCCCQ); 41.4; 29.7; 27.9; 23.6 (d, J = 4.8 Hz, PCC); 22.6 (d, J = 142.4 Hz, PC); 16.4 (d, J =
5.8 Hz, POCC); 3p NMR (243 MHz, CDCl3): 6 = 29.75 ppm. Anal. Calcd. for C;7HcN7OsP:
C,46.47; H, 5.96; N, 22.31. Found: C, 46.59; H, 6.11; N, 22.45.

CH3 Diethyl  3-{4-[(5,6-dimethylbenzimidazol-1-yl)methyl]-

N OCHS 1H-1,2,3-triazol-1-yl}propylphosphonate 22j.
N\N Colourless oil; IR (film): v = 3446, 2990, 2938, 1498,

1444, 1224, 1050, 965 cm™; 'H NMR (600 MHz,
N CDCl3): 6 = 8.33 (s, 1H); 7.61 (s, 1H,); 7.54 (s, 1H,);

(Et0),(O)P NI
e e 7.32 (s, 1H,); 5.55 (s, 2H, CH,); 4.43 (t, J = 7.0 Hz, 2H,

PCCCH,); 4.15-4.05 (m, 4H, 2xPOCH,CH3); 2.41 (s, 3H, CH3); 2.40 (s, 3H, CH3); 2.21
(dqv, J = 14.6 Hz, J = 7.0 Hz, 2H, PCCH,); 1.70 (dt, J = 19.2 Hz, J = 7.0 Hz, 2H, PCH>); 1.34
(t, J = 7.1 Hz, 6H, 2xPOCH,CH>); *C NMR (151 MHz, CDCl): & = 143.4; 142.3; 142.0;
132.4; 131.4; 122.4; 120.3; 109.9; 61.8 (d, J = 6.5 Hz, POC); 50.0 (d, J = 14.5 Hz, PCCC);
40.5; 23.5 (d, J = 4.5 Hz, PCC); 22.4 (d, J = 142.3 Hz, PC); 20.5; 20.1; 16.4 (d, J = 5.8 Hz,
POCC); *'P NMR (243 MHz, CDCl;): & = 29.68 ppm. Anal. Calcd. for CoH,sNsOsP: C,
56.29; H, 6.96; N, 17.27. Found: C, 56.07; H, 7.14; N, 17.10.
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(EtO)2(O)P_~_ N~/

Diethyl 3-{4-[(3-acetylindol-1-yl)methyl]-1H-1,2,3-triazol-1-
yvl}propylphosphonate 22k. Colourless oil; IR (film): v = 3394,
3110, 2941, 2825, 1648, 1229, 1029 cm™'; 'H NMR (600
MHz, CDCl3): 8 = 8.43-8.38 (m, 1H); 7.88 (s, 1H, HCS");
7.43-7.38 (m, 2H); 7.36-7.27 (m, 2H); 5.48 (s, 2H, CH,); 4.44
(t, J = 7.0 Hz, 2H, PCCCH,); 4.10-4.01 (m, 4H,

2xPOCH,CH3); 2.53 (s. 3H, CHz); 2.20 (dqv, J = 14.7 Hz, J = 7.0 Hz, 2H, PCCH,); 1.65 (dt,
J=18.4 Hz, J = 7.0 Hz, 2H, PCH>); 1.29 (t, J = 7.1 Hz, 6H, 2xPOCH,CH3); '*C NMR (75.5
MHz, CDCL3): § = 192.9 (s, C=0); 142.9; 136.4; 134.7; 126.3; 123.5; 122.7; 122.6; 122.5;
117.5; 109.9; 61.9 (d, J = 6.3 Hz, POC); 50.0 (d, J = 14.9 Hz, PCCC); 42.4; 27.8; 23.6 (d, J =
4.9 Hz, PCC); 22.1 (d, J = 142.8 Hz, PC); 16.4 (d, J = 6.1 Hz, POCC); *'P NMR (121.5 MHz,
CDCl5): & = 30.85 ppm. Anal. Caled. for CoHysN,O4P: C, 57.41; H, 6.50; N, 13.39. Found:

C, 57.60; H, 6.73; N, 13.50.
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3C NMR
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GO Diethyl — 3-{4-[(2-oxopyridin-1-yl)methyl]-1H-1,2,3-triazol-1-
\ N yl}propylphosphonate 221. Brown oil after; IR (film): v = 3426,
_ 3144, 2986, 1657, 1226; 1026, 968 cm™'; 'H NMR (300 MHz,
(EtO)Z(O)P\/\/N\,\]’N CDCl3): 6 = 7.81(s, 1H, HCS'); 7.60 (ddd, J = 6.8 Hz, J = 2.1
Hz, J=0.7 Hz, 1H); 7.32 (ddd, J =9.2 Hz, J = 6.6 Hz, J = 2.1 Hz, 1H); 6.56 (ddd, J = 9.2 Hz,
J=13Hz, J=0.7 Hz, 1H); 6.20 (dt, J = 6.8 Hz, J = 1.3 Hz, 1H); 5.19 (s, 2H, CH»); 4.41 (t, J
= 7.1 Hz, 2H, PCCCH,); 4.15-4.03 (m, 4H, 2xPOCH,CH3); 2.22 (dqv, J =149 Hz, J = 7.1
Hz, 2H, PCCH,); 1.66 (dt, J = 18.2 Hz, J = 7.1 Hz, 2H, PCH,); 1.34 (t, J = 6.9 Hz, 3H,
POCH,CH>); 1.33 (t, J = 6.9 Hz, 3H, POCH,CH}5); >C NMR (75.5 MHz, CDCl3): § = 162.1
(s, C=0); 142.5 (s, HC=C); 139.9; 137.6; 124.0 (s, HC=C); 120.4; 106.4; 61.8 (d, J = 6.4 Hz,
POC); 50.0 (d, J = 16.1 Hz, PCCCQC); 44.5; 23.5 (d, J = 4.4 Hz, PCC); 22.1 (d, J = 147.1 Hz,
PC); 16.4 (d, J = 6.0 Hz, POCC); *'P NMR (121.5 MHz, CDCls): & = 31.05 ppm. Anal.
Calcd. for C;sH»3N4O4P: C, 50.84; H, 6.54; N, 15.81. Found: C, 50.61; H, 6.39; N, 15.64.
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0 Diethyl 3-(4-{[3-benzoyl--2,4-dioxopyrimidin-1-yl]methyl }-
) R 1H-1,2,3-triazol-1-yl)propylphosphonate 22m.
K >=O Colourless oil; IR (film): v = 3020, 3005, 2963, 2899, 1669,
N

1664, 1220, 1020, 772, 689 cm™'; '"H NMR (300 MHz,
sz CDCL): & = 7.94-7.90 (m, 2H, 2x0-CH); 7.71 (s, 1H,
(EtO)2(O)P~ _~_N-N HC5"); 7.69-7.63 (m, 1H, p-CH); 7.64 (d, J = 8.0 Hz, 1H,

HC=CH); 7.53-7.47 (m, 2H, 2xm-CH); 5.84 (d, J = 8.0 Hz, 1H, HC=CH); 5.02 (s, 2H, CH,);
4.46 (t, J = 7.3 Hz, 2H, PCCCH,); 4.18-4.01 (m, 4H, 2xPOCH,CH3); 2.23 (dqv, J = 14.7 Hz,
J =73 Hz, 2H, PCCH,); 1.73 (dt, J = 18.7 Hz, J = 7.3 Hz, 2H, PCH>); 1.31 (t, J= 7.1 Hz, 6H,
2xPOCH,CH3); >C NMR (75.5 MHz, CDCl): & = 168.7 (s, C=0); 162.2 (s, C=0); 149.7;
144.2 (s, C=0); 141.3 (s, HC=C); 135.2; 131.3; 130.4; 129.2; 124.1 (s, HC=C); 102.5; 61.9
(d, J = 6.6 Hz, POC); 50.2 (d, J = 15.4 Hz, PCCC); 43.5; 23.7 (d, J = 4.7 Hz, PCC); 22.7 (d, J
= 143.0 Hz, PC); 16.6 (d, J = 6.0 Hz, POCC); *'P NMR (121 MHz, CDCl3): & = 30.12 ppm.
Anal. Calcd. for C,1HyNsOgP: C, 53.05; H, 5.51; N, 14.73. Found: C, 52.89; H, 5.33; N,
14.58.
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Diethyl 4-(4-{[6-aminopurin-9-yl]methyl}-1H-1,2,3-triazol-1-

—N
/g /I yl)butylphosphonate 23a.
N N
I\ White powder; m.p.: 119-120°C; IR (KBr): v = 3462, 3306,

N
r/z\ 3140, 2984, 2912, 2870, 1662, 1597, 1244, 1033 cm™'; 'H
~ N NMR (600 MHz, CDCLy): § = 8.41 (s, 1H); 8.02 (s, 1H); 7.68
(s, 1H); 5.59 (brs, 2H, NH,); 5.51 (s, 2H, CHy); 4.36 (t, J =
7.1 Hz, 2H, PCCCCH,); 4.14-4.04 (m, 4H, 2xPOCH,CH;); 2.03 (qv, J = 7.1 Hz, 2H,
PCCCH.); 1.80-1.73 (m, 2H, PCH>); 1.65 (dqv, J = 14.1 Hz, J = 7.1 Hz, 2H, PCCH.); 1.32 (&,
J=7.0 Hz, 6H, 2xPOCH,CHj); *C NMR (151 MHz, CDCLy): § = 155.6; 153.1; 149.8; 142.4;
140.4; 122.8; 119.5; 61.6 (d, J = 6.6 Hz, POC); 49.9; 38.6; 30.6 (d, J = 15.1 Hz, PCCC); 24.9
(d, J = 142.1 Hz, PC); 19.6 (d, J = 5.0 Hz, PCC); 16.4 (d, J = 6.2 Hz, POCC); >'P NMR (243
MHz, CDCLy): § = 30.73 ppm. Anal. Calcd. for C1gHosNsOsP: C, 47.06; H, 6.17; N, 27.44.
Found: C, 46.88; H, 6.02; N, 27.29.
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'"H NMR
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@) Diethyl 4-(4-{[5-methyl-2,4-dioxopyrimidin- 1-yl]methyl}-1H-

HaG—\ >:o 1,2,3-triazol-1-yl)butylphosphonate 23b. White powder; m.p.:

63-65°C; IR (KBr): v = 3425, 3132, 2986, 2912, 2827, 1688,

fz 1219, 1027 cm™'; 'H NMR (600 MHz, CDCl): § = 8.69 (brs,

(Eto)z(o)p/\/\/N\l\fN IH, NH); 7.72 (s, 1H, HCS'); 7.36 (d, J = 1.0 Hz, 1H,

HC=CCHz); 4.97 (s, 2H, CH»); 4.38 (t, J/ = 7.1 Hz, 2H, PCCCCH,); 4.16-4.06 (m, 4H,

2xPOCH,CHs;); 2.06 (qv, J = 7.1 Hz, 2H, PCCCH,); 1.93 (d, J = 1.0 Hz, 3H, HC=CCH,);

1.78 (dt, J = 15.7 Hz, J = 7.1 Hz, 2H, PCH>); 1.69-1.64 (m, 2H, PCCH>); 1.33 (t, / = 7.0 Hz,

6H, 2xPOCH,CH3); *C NMR (151 MHz, CDCls): § = 164.2 (s, C=0); 151.2 (s, C=0); 142.1;

140.2; 123.7; 111.3; 61.6 (d, J = 6.6 Hz, POC); 49.9; 43.0; 30.6 (d, J = 15.2 Hz, PCCC(); 24.9

(d, J = 142.0 Hz, PC); 19.7 (d, J = 5.2 Hz, PCC); 16.4 (d, J = 6.2 Hz, POCC); 12.2 (s, CH3);

3'P NMR (243 MHz, CDCl3): & = 30.84 ppm. Anal. Calcd. for C6HysNsOsP: C, 48.12; H,
6.56; N, 17.54. Found: C, 47.90; H, 6.33; N, 17.41.
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3C NMR
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Diethyl 4-(4-{[2,4-dioxopyrimidin- 1-yl|methyl}-1H-1,2,3-
triazol-1-yl)butylphosphonate 23c. White powder; m.p.: 124—
125°C; IR (KBr): v = 3435, 3142, 2994, 2952, 2867, 1648,
1229, 1023 cm™; "H NMR (600 MHz, CDCls): & = 8.80 (brs,
1H, NH); 7.72 (s, 1H, HCS"); 7.53 (d, J = 8.0 Hz, 1H,

HC=CH); 5.73 (d, J = 8.0 Hz, 1H, HC=CH); 5.00 (s, 2H, CH,); 4.39 (t, J = 7.1 Hz, 2H,
PCCCCH,); 4.16-4.06 (m, 4H, 2xPOCH,CHs); 2.06 (qv, J = 7.1 Hz, 2H, PCCCH,); 1.82-
1.76 (m, 2H, PCCH,); 1.71-1.64 (dqv, J = 14.3 Hz, J = 7.1 Hz, 2H, PCH,); 1.34 (t, J =7.0
Hz, 6H, 2xPOCH,CH3); °C NMR (151 MHz, CDCls): § = 163.7 (s, C=0); 151.1 (s, C=0);
144.3; 141.9; 123.7; 102.7; 61.6 (d, J = 6.6 Hz, POC); 49.9; 43.2; 30.6 (d, J = 15.2 Hz,
PCCCO); 25.0 (d, J = 142.0 Hz, PC); 19.7 (d, J = 5.3 Hz, PCC); 16.5 (d, J = 6.0 Hz, POCCO);
’'P NMR (243 MHz, CDCl3): & = 30.77 ppm. Anal. Calcd. for C;sH»NsOsP: C, 46.75; H,
6.28; N, 18.17. Found: C, 46.84; H, 6.36; N, 18.00.
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O>; Diethyl 4-(4-{[N*-acetylamino-2-oxopyrimidin-1-yl]Jmethyl}-
CHs

HN 1H-1,2,3-triazol-1-yl)butylphosphonate 23d. White powder;
~N>::O m.p.: 159-161°C; IR (KBr): v = 3217, 3133, 3084, 2982,
\ N 1707, 1650, 1217, 1025 cm™; "H NMR (600 MHz, CDCl5): &
_ = 8.83 (brs, 1H, NH); 7.96 (d, J = 7.3 Hz, 1H, HC=CH); 7.84

,N

EOpOp NN (s, 1H, HC5'); 7.40 (d, J = 7.3 Hz, 1H, HC=CH); 5.16 (s, 2H,

CH,); 4.37 (t, J = 7.1 Hz, 2H, PCCCCH,); 4.16-4.04 (m, 4H,
2xPOCH,CH3); 2.25 (s, 3H, CHs); 2.05 (qv, J = 7.1 Hz, 2H, PCCCH>); 1.79 (dt, J = 15.5 Hz,
J =7.1 Hz, 2H, PCH,); 1.71-1.63 (m, 2H, PCCH,); 1.33 (t, J = 7.0 Hz, 6H, 2xPOCH,CH5);
5C NMR (151 MHz, CD;0D): & = 171.5; 163.1; 157.0; 149.4; 142.1; 124.1; 96.9; 61.8 (d, J
= 6.6 Hz, POC); 49.3; 44.9; 30.2 (d, J = 16.2 Hz, PCCC); 23.7 (d, J = 140.4 Hz, PC); 23.2;
19.1 (d, J = 5.2 Hz, POCC); 15.4; *'P NMR (243 MHz, CDCl3): = 30.90 ppm. Anal. Calcd.
for C17Hy7NgOsP: C, 47.88; H, 6.38; N, 19.71. Found: C, 48.03; H, 6.22; N, 19.75.
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0] Diethyl 4-{4-[(3,5-dioxo-1,2,4-triazin-2-yl)methyl]-1H-1,2,3-
z’ N>H=o triazol-1-yl}butylphosphonate 23f. Colourless oil; IR (film): v

= 3439, 3231, 3141, 3012, 2909, 1730, 1676, 1216, 1027, 754
fz cm™; '"H NMR (300 MHz, CDCl3): § = 11.58 (brs, 1H, NH);
(EtO)Z(O)P/\/\/N\’\]/N 7.70 (s, 1H, HCS'); 7.39 (s, 1H, HC=N); 5.20 (s, 2H, CH,);
4.33 (t, J = 7.2 Hz, 2H, PCCCCH,); 4.15-4.03 (m, 4H, 2xPOCH,CH3); 2.01 (qv, J = 7.1 Hz,
2H, PCCCH, ); 1.83-1.56 (m, 4H, PCH,CH>); 1.31 (t, J = 7.0 Hz, 6H, 2xPOCH,CH3); "*C
NMR (75.5 MHz, CDCl3): 8 = 155.9 (s, C=0); 148.9 (s, C=0); 141.5; 134.6; 123.8; 61.8 (d, J
= 6.6 Hz, POC); 49.7; 34.5; 30.6 (d, J = 15.5 Hz, PCCC); 24.7 (d, J = 141.4 Hz, PC); 19.5 (d,
J = 4.9 Hz, PCC); 16.4 (d, J = 6.1 Hz, POCC); *'P NMR (121.5 MHz, CDCls): & = 32.44
ppm. Anal. Calcd. for C4H23N¢OsP: C, 43.52; H, 6.00; N, 21.75. Found: C, 43.65; H, 5.87;
N, 21.69.
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Diethyl 4-{4-[(8-chloro-1,3-dimethyl-2,6-dioxopurin-

7-yl)methyl]-1H-1,2,3-triazol-1-yl}butylphosphonate
23g. White solid; m.p.: 69—70°C; IR (KBr): v = 3013,
2988, 2962, 1707, 1668, 1225, 1015 cm™'; '"H NMR
(600 MHz, CDCls): 6 = 7.79 (s, 1H, HC5'); 5.62 (s,
2H, CH,); 4.35 (t, J = 7.3 Hz, 2H, PCCCCH,); 4.14—

4.04 (m, 4H, 2xPOCH,CHs); 3.55 (s, 3H, CHs3); 3.42 (s, 3H, CH3); 2.04 (qv, J = 7.3 Hz, 2H,
PCCCH,); 1.77 (dt, J = 14.8 Hz, J = 7.3 Hz, 2H, PCH,); 1.69-1.61 (m, 2H, PCCH>); 1.32 (t, J
= 7.0 Hz, 6H, 2xPOCH,CH3); °C NMR (151 MHz, CDCl3): § = 154.5 (s, C=0); 151.2 (s,
C=0); 147.4; 141.7; 139.1; 123.5; 107.3; 61.6 (d, J = 6.5 Hz, POC); 49.8; 41.0; 30.6 (d, J =
15.1 Hz, PCCC); 29.8; 28.0; 24.9 (d, J = 142.1 Hz, PC); 19.6 (d, J = 4.8 Hz, PCC); 16.4 (d, J
= 5.9 Hz, POCC); *'P NMR (243 MHz, CDCl3): & = 30.49 ppm. Anal. Calcd. for
Ci3H27CIN;OsP: C, 44.31; H, 5.58; N, 20.10. Found: C, 44.50; H, 5.61; N, 20.22.
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(/N N/CH;; Diethyl 4-{4-[(3,7-dimethyl-2,6-dioxopurin-1-yl)methyl]-1H-
N / \FO 1,2,3-triazol-1-yl}butylphosphonate 23h. White solid; m.p.:
HyC 4 N 59-61°C; IR (KBr): v = 3432, 3115, 2983, 2952, 1708, 1662,

KZN 1235, 1025 cm™; '"H NMR (600 MHz, CDCl3): & = 7.62 (s,
(EtO)z(O)P/\/\/N\’\T 1H); 7.51 (s, 1H); 5.33 (s, 2H, CH,); 4.33 (t, J = 7.3 Hz, 2H,
PCCCCH,); 4.13-4.05 (m, 4H, 2xPOCH,CHa); 4.01 (s, 3H, CHs); 3.59 (s, 3H, CHs); 2.02
(qv, J = 7.3 Hz, 2H, PCCCH,); 1.73 (dt, J = 18.0 Hz, J = 7.3 Hz, 2H, PCH,); 1.63 (dqv, J =
14.0 Hz, J = 7.3 Hz, 2H, PCCH>); 1.32 (t, J = 7.0 Hz, 6H, 2xPOCH,CHs;); *C NMR (151
MHz, CDCls): & = 154.8 (s, C=0); 151.3 (s, C=0); 148.9; 143.6; 141.7; 123.1; 107.6; 61.6 (d,
J = 6.5 Hz, POC); 49.6; 36.0; 33.5; 30.7 (d, J = 15.3 Hz, PCCC); 29.7; 25.0 (d, J = 144.9 Hz,
PC); 19.6 (d, J = 4.7 Hz, PCC); 16.4 (d, J = 6.1 Hz, POCC); *'P NMR (243 MHz, CDCl3): & =
30.91 ppm. Anal. Calcd. for C sHosN;,OsP: C, 47.68; H, 6.22; N, 21.62. Found: C, 47.74; H,
6.03; N, 21.71.

HG O Diethyl 4-{4-[(1,3-dimethyl-2,6-dioxopurin-7-
N /§_<\N—CH3 yl)methyl]-1H-1,2,3-triazol-1-yl}butylphosphonate
H\N o 23i. White solid; m.p.: 58-59°C; IR (KBr): v = 3432,
3115, 2983, 2952, 1708, 1662, 1235, 1025 cm™; 'H

=

N NMR (600 MHz, CDCls): & = 7.84 (s, 1H); 7.83 (s,

1H); 5.60 (s, 2H, CH,); 4.37 (t, J = 7.1 Hz, 2H,
PCCCCH,); 4.15-4.05 (m, 4H, 2xPOCH,CHa); 3.60 (s, 3H, CHs); 3.44 (s, 3H, CHs); 2.06
(qv, J = 7.1 Hz, 2H, PCCCH,); 1.80-1.74 (m, 2H, PCH>); 1.69-1.62 (m, 2H, PCCH,); 1.33 (t,
J = 7.4 Hz, 6H, 2xPOCH,CH3); *C NMR (151 MHz, CDCL): 8 = 155.4 (s, C=0); 151.6 (s,
C=0); 149.0; 142.2; 141.4; 123.5; 106.5; 61.6 (d, J = 6.4 Hz, POC); 49.9; 41.5; 30.6 (d, J =
14.7 Hz, PCCC); 29.8; 25.0 (d, J = 142.2 Hz, PC); 19.6 (d, J = 4.5 Hz, PCC); 16.4 (d, J = 6.4
Hz, POCC); *'P NMR (243 MHz, CDCl3): & = 30.79 ppm. Anal. Calcd. for C;sHsN;OsP: C,
47.68; H, 6.22; N, 21.62. Found: C, 47.80; H, 6.00; N, 21.74.

(EtO)2(O)P/\/\/N\N/
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CHs Diethyl 4-{4-[(5,6-dimethylbenzimidazol-1-

N /@, CH, yl)methyl]-1H-1,2,3-triazol-1-yl}butylphosphonate
//\N 23j. Yellow oil; IR (film): v = 3303, 3102, 2982,
1219, 1027 ecm™; 'H NMR (600 MHz, CDCly): § =

N 8.30 (s, 1H); 7.60 (s, 1H,); 7.30 (s, 1H,); 7.32 (s, 1H,);

N~
(Et0);(0)P” > "N 548 (s, 2H, CH,); 438 (t, J = 74 Hz, 2H,

PCCCCH,); 4.16-4.04 (m, 4H, 2xPOCH>CHs); 2.40 (s, 3H, CHz); 2.39 (s, 3H, CHz); 1.99
(qv, J = 7.4 Hz, 2H, PCCCH,); 1.75 (dt, J = 18.2 Hz, J = 7.4 Hz, 2H, PCH,); 1.63 (dq, J =
15.4 Hz, J = 7.4 Hz, 2H, PCCH,); 1.31 (1, J = 7.1 Hz, 6H, 2xPOCH,CH3);>C NMR (151
MHz, CDCLy): § = 143.0; 132.7; 130.8; 122.1; 120.3; 61.6 (d, J = 6.6 Hz, POC); 49.8; 30.5 (d,
J = 15.1 Hz, PCCC); 24.9 (d, J = 142.1 Hz, PC); 20.4; 20.2; 19.5 (d, J = 4.7 Hz, PCC); 16.4
(d, J = 5.8 Hz, POCC); *'P NMR (243 MHz, CDCly): & = 30.84 ppm. Anal. Calcd. for
C20H3NsOsP: C, 57.27; H, 7.21; N, 16.70. Found: C, 57.10; H, 7.08; N, 16.79.
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) Diethyl 4-{4-[(3-acetylindol-1-yl)methyl]-1H-1,2,3-triazol-
HSCW 1-yl}butylphosphonate 23k. Colourless oil; IR (film): v =
| N 3283, 3110, 2983, 2872, 1797, 1231, 1045, 750 cm™"; 'H

NMR (300 MHz, CDCls): 6 = 8.45-8.38 (m, 1H); 7.76 (s,
(EtO)2(O)P/\/\/N\’\]/N 1H, HC5'); 7.43-7.39 (m, 1H); 7.36-7.27 (m, 3H); 5.42 (s,
2H, CH,); 4.37 (t, J = 7.0 Hz, 2H, PCCCCH,); 4.10-4.00

(m, 4H, 2xPOCH,CH3); 2.53 (s, 3H, CH3); 1.98 (qv, J = 7.0 Hz, 2H, PCCCH,); 1.85-1.50
(m, 4H, PCH,CH,); 1.28 (t, J = 7.0 Hz, 6H, 2xPOCH,CHs;); °C NMR (75.5 MHz, CDCl3): &
=193.0 (s, C=0); 143.0; 136.5; 134.8; 123.6; 122.8; 122.7; 122.1; 117.5; 109.9; 61.7 (d, J =
6.4 Hz, POC); 50.0; 42.5; 30.8 (d, J = 15.2 Hz, PCCC(); 27.8; 24.9 (d, J = 141.7 Hz, PC); 19.7
(d, J = 4.9 Hz, PCC); 16.6 (d, J = 6.0 Hz, POCC); *'P NMR (121.5 MHz, CDCl;): & = 31.92

ppm. Anal. Calcd. for C, HxoN4O4P: C, 58.32; H, 6.76; N, 12.96. Found: C, 58.48; H, 6.81;
N, 13.10.
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@O Diethyl 4-{4-[(2-oxopyridin-1-yl)methyl]-1H-1,2,3-triazol-1-
N yl}butylphosphonate 231. Brown oil; IR (film): v = 3134,
2996, 2935, 1659, 1222; 1020, 968 cm™; 'H NMR (300
N MHg, CDCl3): 6 =7.78 (s, IH, HCS"); 7.60 (dd, J = 6.7 Hz, J
= 2.2 Hz, 1H); 7.38 (ddd, J =9.1 Hz, J = 6.7 Hz, J = 2.2 Hz,
1H); 6.54 (d, J=9.1 Hz, 1H); 6.19 (dt, J = 6.7 Hz, J = 1.5 Hz, 1H); 5.18 (s, 2H, CH,); 4.33 (t,
J=7.2 Hz, 2H, PCCCCH,); 4.17-4.00 (m, 4H, 2xPOCH,CHs); 2.22—-1.96 (m, 2H, PCCCH,);
1.82-1.60 (m, 4H, PCH,CH>); 1.31 (t, J = 6.9 Hz, 6H, 2xPOCH,CHs); °C NMR (75.5 MHz,
CDCl3): 6 = 162.3 (s, C=0); 142.7 (s, HC=C); 140.0; 137.8; 123.9 (s, HC=C); 120.8; 106.6;
61.7 (d, J = 6.5 Hz, POC); 49.9; 44.7; 30.8 (d, J = 15.5 Hz, PCCC); 25.1 (d, J = 141.7 Hz,
PC); 19.8 (d, J = 5.2 Hz, PCC); 16.6 (d, J = 6.0 Hz, POCC); 12.2 (s, CH3); *'P NMR (121.5
MHz, CDCl3): & = 32.08 ppm. Anal. Calcd. for C1¢HysN4O4P: C, 52.17; H, 6.84; N, 15.21.
Found: C, 51.90; H, 6.78; N, 15.11.

-

(E0),(0)p” > NN
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o @ Diethyl  2-(4-{[3-benzoyl--2,4-dioxopyrimidin-1-yl]methyl}-

') 1H-1,2,3-triazol-1-yl)-1-hydroxyethylphosphonate 24e.

N>:O Colourless oil; IR (film): v = 3356, 2982, 2831, 1750, 1702,

N 1668, 1234, 1027, 785, 688 cm™'; 'H NMR (600 MHz,

OH = CDCl3): 6 =8.16 (dd, J = 7.9 Hz, J = 1.4 Hz, 1H); 7.97-7.94

(Et0),(O)P N\l\]/N (m, 2H, 2x0-CH); 7.92 (s, 1H, HCS'); 7.88 (brd, J = 8.3 Hz,

1H); 7.75 (ddd, J = 8.3 Hz, J = 7.9 Hz, J = 1.4 Hz, 1H); 7.68-7.62 (m, 1H, p-CH); 7.52-7.46

(m, 2H, 2xm-CH); 7.31 (dt, J = 7.9 Hz, J = 0.6 Hz, 1H); 5.44 (AB, J = 15.8 Hz, 1H, CH,Hy);

5.42 (AB, J = 15.8 Hz, 1H, CH,Hy); 4.77 (ddd, J = 14.3 Hz, J = 5.3 Hz, J = 2.8 Hz, 1H,

PCCH,Hy); 4.48 (ddd, J = 14.3 Hz, J = 10.0 Hz, J = 5.8 Hz, 1H, PCCH,Hy); 4.23 (ddd, J =

10.3 Hz, J=7.9 Hz, J = 2.8 Hz, 1H, PCH(OH)); 4.16-4.04 (m, 4H, 2xPOCH,CH3); 1.27 (t, J

= 7.0 Hz, 3H, POCH,CH3); 1.26 (t, J = 7.0 Hz, 3H, POCH,CHs); °C NMR (75.5 MHz,

CDCl3): & = 168.6 (s, C=0); 161.0 (s, C=0); 149.4 (s, C=0); 142.0 (s, HC=C); 140.2; 136.2;

135.2; 131.6; 130.5; 129.3; 128.8; 125.6 (s, HC=C); 123.8; 115.5; 115.4; 67.0 (d, J = 163.2

Hz, PC); 63.8 (d, J = 7.5 Hz, POC); 63.6 (d, J = 7.5 Hz, POC); 51.6 (d, J = 10.0 Hz, PCC);

39.0; 16.6 (d, J = 5.3 Hz, POCC); 16.5 (d, J = 5.3 Hz, POCC);*'P NMR (121.5 MHz, CDCls):

0 =21.21 ppm. Anal. Calcd. for Co4HysNsO7P: C, 54.65; H, 4.97; N, 13.28. Found: C, 54.47,;
H, 5.11; N, 13.12.
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) H Diethyl 2-{4-[(3,5-dioxo-1,2,4-triazin-2-yl)methyl]-1H-1,2,3-
Z/ \/’:O triazol-1-yl}-1-hydroxyethylphosphonate 24f. White solid; m.p.:
NN 145-147°C; IR (KBr): v = 3300, 2913, 2837, 1729,1674, 1023 cm™
OH ,42,\] . "H NMR (300 MHz, CDCl3): & = 12.07 (s, 1H, NH); 7.92 (s,
(EtO),(O)P 1H); 7.41 (s, 1H); 5.30 (brs, 1H, OH); 5.15 (s, 2H, CH,); 4.82
(ddd, J = 14.0 Hz, J = 4.6 Hz, J = 2.2 Hz, 1H, PCCH_H,); 4.52-4.34 (m, 2H, PCH(OH),
PCCH,H,); 4.15-4.02 (m, 4H, 2xPOCH,CHs); 1.36 (t, J = 6.9 Hz, 3H, POCH,CH3); 1.34 (t, J
= 6.9 Hz, 3H, POCH,CHs); °C NMR (75.5 MHz, CDCl3): & = 155.9 (s, C=0); 149.5 (C=0);
141.2 (s, HC=C); 135.1 (s, HC=N); 125.7 (s, HC=0C); 66.8 (d, J = 144.0 Hz, PC); 63.8 (d, J =
6.6 Hz, POC); 63.7 (d, J = 6.6 Hz, POC); 51.7 (d, J = 10.6 Hz); 34.7; 16.6 (d, J = 5.5 Hz,
POCC); *'P NMR (121.5 MHz, CDCl3): & = 21.60 ppm. Anal. Calcd. for Cj,HsNgOgP: C,
38.51; H, 5.12; N, 22.45. Found: C, 38.27; H, 5.02; N, 22.55.

N~N/

HG O Diethyl 2-{4-[(8-chloro-1,3-dimethyl-2,6-dioxopurin-7-

N/§_§N—CH3 yl)methyl]-1H-1,2,3-triazol-1-yl}-1-

ol /”\N 5 hydroxyethylphosphonate 24g. White solid; m.p.: 183—

184°C; IR (KBr): v = 3281, 3057, 2986, 1707, 1665, 1216,

)OHV %N 1047 cm™'; "H NMR (300 MHz, CDCls): & = 7.95 (s, 1H,
(€00 NN HCS"; 5.61 (s, 2H, CHy); 5.08 (t, J = 5.7 Hz, 1H, OH);

475 (ddd, J = 142 Hz, J = 5.1 Hz, J = 2.6 Hz, 1H, PCCH,Hy); 4.44 (ddd, J = 142 Hz, J =
10.0 Hz, J = 5.6 Hz, 1H, PCCH,H,); 4.28 (dddd, J = 10.0 Hz, J = 8.0 Hz, J = 5.7 Hz, J = 5.1
Hz, 1H, PCH(OH)); 4.21-4.10 (m, 4H, 2xPOCH,CHs); 3.51 (s, 3H, CH3); 3.37 (s, 3H, CH3);
1.33 (t, J = 7.0 Hz, 3H, POCH,CH>); 1.32 (t, J = 7.0 Hz, 3H, POCH,CH;); °*C NMR (75.5
MHz, CDCL): § = 154.4 (s, C=0); 151.1 (s, C=0); 147.3; 139.0; 125.2; 107.4; 67.0 (d, J =
163.8 Hz, PC); 63.7 (d, J = 7.2 Hz, POC); 63.5 (d, J = 7.2 Hz, POC); 51.7 (d, J = 9.7 Hz,
PCC); 41.1; 30.0; 28.2; 16.6 (d, J = 5.5 Hz, POCC); *'P NMR (121.5 MHz, CDCl3): & = 20.42
ppm. Anal. Caled. for C1¢Hp3CIN;OgP: C, 40.39; H, 4.87; N, 20.61. Found: C, 40.22; H, 5.00;
N, 20.56.
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_N CHs  Diethyl 2-{4-[(3,7-dimethyl-2,6-dioxopurin-1-yl)methyl]-1H-1,2,3-
N / N\Fo triazol-1-yl}-1-hydroxyethylphosphonate 24h. White powder; m.p.:
HyC 4 N 166-168°C; IR (KBr): v =3237, 2989, 1708, 1663, 1235, 1023 cm™
OH = \ ' 'TH NMR (600 MHz, CDCls): & = 7.80 (s, 1H); 7.53 (s, 1H,
(EtO)Z(O)P)\/N\'\i/ HCS5'); 5.35 (AB, J = 14.6 Hz, 1H, CH,Hy); 5.30 (AB, J = 14.6 Hz,
1H, CH,Hy); 4.79 (ddd, J = 14.2 Hz, J = 6.0 Hz, J = 2.5 Hz, 1H, PCCH_,H,); 4.47 (ddd, J =
142 Hz, J =9.7 Hz, J = 5.2 Hz, 1H, PCCH,H},); 4.40-4.34 (m, 1H, PCH(OH)); 4.27-4.15 (m,
4H, 2xPOCH,CH3); 4.06 (dd, J = 9.4 Hz, J = 5.8 Hz, 1H); 4.01 (s, 3H, CH3); 3.60 (s, 3H,
CHs); 1.38 (t, J = 7.0 Hz, 3H, POCH,CHs); 1.36 (t, J = 7.0 Hz, 3H, POCH,CHs;); °C NMR
(151.5 MHz, CDCls): 6 = 154.7 (s, C=0); 151.2 (s, C=0); 148.8; 143.2; 141.9; 124.9; 107.6;
67.0 (d, J = 165.1 Hz, PC); 64.4 (d, J = 6.9 Hz, POC); 63.2 (d, J/ = 6.9 Hz, POC); 51.7 (d, J =
9.6 Hz, PCC); 36.0; 33.6; 29.7; 16.4 (d, J = 5.3 Hz, POCC); *'P NMR (243 MHz, CDCl3): & =
19.86 ppm. Anal. Calcd. for CisH4N;O6P: C, 43.54; H, 5.48; N, 22.21. Found: C, 43.67; H,
5.28; N, 22.30.

HG O Diethyl  2-{4-[(1,3-dimethyl-2,6-dioxopurin-7-yl)methyl]-

N /§_<\N—CH3 1H-1,2,3-triazol-1-yl}-1-hydroxyethylphosphonate 24i.

“\N 5 White powder; m.p.: 164-165°C; IR (KBr): v = 3264,

3152, 2990, 1705, 1660, 1224, 1025 cm™; '"H NMR (600

OH N/”N MHz, CDCl3): & = 8.00 (s, 1H); 7.84 (s, 1H, HC5'); 5.62

(EtO),(O)P N (AB, J =15.0 Hz, 1H, CH,H,); 5.58 (AB, J =15.0 Hz, 1H,

CH.H,); 4.80 (ddd, J =143 Hz, J=5.2 Hz, J = 2.7 Hz, 1H, PCCH Hy); 4.78 (dd, J = 13.3 Hz,
J =59 Hz, 1H); 4.49 (ddd, J = 14.3 Hz, J = 10.0 Hz, J = 5.6 Hz, 1H, PCCH,H,); 4.36-4.28
(m, 1H, PCH(OH)); 4.27-4.16 (m, 4H, 2xPOCH,CH3); 3.57 (s, 3H, CHs); 3.41 (s, 3H, CH3);
1.37 (t, J = 7.1 Hz, 3H, POCH,CHs); 1.36 (t, J = 7.1 Hz, 3H, POCH,CH;); °C NMR (151
MHz, CDCl): 6 = 155.4 (s, C=0); 151.6 (s, C=0); 148.9; 141.8; 141.5; 125.4; 106.5; 67.0 (d,
J =164.6 Hz, PC); 63.6 (d, J = 7.4 Hz, POC); 63.4 (d, J = 7.4 Hz, POC); 51.7 (d, J = 9.6 Hz,
PCC); 41.4;29.8; 27.9; 16.4 (d, J = 5.9 Hz, POCC); *'P NMR (243 MHz, CDCl3): & = 19.90
ppm. Anal. Calcd. for C;sH2aN7;O6P: C, 43.54; H, 5.48; N, 22.21. Found: C, 43.38; H, 5.55;
N, 22.30.
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CHs Diethyl  2-{4-[(5,6-dimethylbenzoimidazol-1-yl)methyl]-

N OCHS 1H-1,2,3-triazol-1-yl}-1-hydroxyethylphosphonate 24;j.

lN Yellow oil; IR (film): v = 3131, 2990, 2945, 1217, 1048,

757 em™; 'TH NMR (600 MHz, CDCl3): & = 7.91 (s, 1H);

o (O)P)Oi/[\ng 7.76 (s, 1H); 7.43 (s, 1H); 7.23 (s, 1H); 5.38 (AB, J = 15.7
2

Hz, 1H, CH,H,); 5.34 (AB, J = 15.7 Hz, 1H, CH,H,); 4.82
(ddd, J = 14.2 Hz, J = 4.9 Hz, J = 2.5 Hz, 1H, PCCH,H,); 4.46 (ddd, J = 14.2 Hz, J = 9.9 Hz,
J = 5.3 Hz, 1H, PCCH,H,); 4.31 (dt, J = 9.9 Hz, J = 5.2 Hz, 1H, PCH(OH)); 4.12-4.06 (m,
4H, 2xPOCH,CHs); 2.34 (s, 3H, CHs); 2.33 (s, 3H, CH3); 1.32 (t, J = 7.0 Hz, 3H,
POCH,CH5); 1.30 (t, J = 7.0 Hz, 3H, POCH,CH3); *C NMR (151 MHz, CDCl;): & = 142.1;
141.5; 141.2; 132.7; 131.7; 131.6; 124.5; 119.6; 110.1; 66.6 (d, J = 166.1 Hz, PC); 63.4 (d, J
= 7.1 Hz, POC); 63.2 (d, J = 7.1 Hz, POC); 51.7 (d, J = 9.6 Hz, PCC); 40.2; 20.7; 20.4; 16.7
(d, J = 5.4 Hz, POCC); *'P NMR (243 MHz, CDCls): & = 21.28 ppm. Anal. Calcd. for
C1sHxNsO4P: C, 53.07; H, 6.43; N, 17.19. Found: C, 52.88; H, 6.17; N, 17.05.
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N
OH =\
(EtO)g(O)P)\/ N-N

CH.Hy); 4.77 (ddd, J = 14.3
Hz,J=10.0 Hz, J = 5.6 Hz

Diethyl 2-{4-[(3-acetylindol-1-yl)methyl]-1H-1,2,3-triazol-1-yl}-
1-hydroxyethylphosphonate 24Kk. Colourless oil; IR (film): v =
3266, 2959, 2911, 1642, 1528, 1390, 1217, 1024, 754 cm™; 'H
NMR (300 MHz, CDCls): § = 8.36-8.26 (m, 1H); 7.84 (s, 1H,
HCS"); 7.62 (s, 1H); 7.43-7.35 (m, 1H); 7.30-7.23 (m, 2H); 5.46
(AB, J = 15.4 Hz, 1H, CH,Hy); 5.44 (AB, J = 154 Hz, 1H,
Hz, J = 6.0 Hz, J = 2.6 Hz, 1H, PCCH_Hy); 4.44 (ddd, J = 14.3

, 1H, PCCH,H,); 4.21 (ddd, J = 10.0 Hz, / = 7.9 Hz, J = 2.6 Hz,

1H, PCH(OH)); 4.14-4.06 (m, 4H, 2xPOCH,CHs); 3.85 (brs, 1H, OH); 2.51 (s, 3H, CHj3);
1.29 (t, J = 6.8 Hz, 6H, 2xPOCH,CHj3); *C NMR (75.5 MHz, CDCl3): & = 193.2 (s, C=0);

142.6; 136.6; 135.0; 126.4;

124.2; 123.6; 122.8; 122.7; 117.5; 110.0; 66.2 (d, J = 159.3 Hz,

PC); 63.4 (d, J = 7.0 Hz, POC); 63.3 (d, J = 7.0 Hz, POC); 51.9 (d, J = 9.7 Hz, PCC); 42.4;
27.7 (s, CH3); 16.6 (d, J = 5.4 Hz, POCC); 16.5 (d, J = 5.4 Hz, POCC);31P NMR (121.5 MHz,
CDCls): 6 = 21.03 ppm. Anal. Calcd. for C;9HpsN4OsP: C, 54.28; H, 5.99; N, 13.33. Found:

C,54.10; H, 6.12; N, 13.20.
'"H NMR
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C\/c o Diethyl 1-hydroxy-2-{4-[(2-oxopyridin-1-yl)methyl]-1H-1,2,3-
\ N triazol-1-yl}ethylphosphonate 241. Brown oil; IR (film): v = 3274,
2984, 2831, 1673, 1027 cm™'; '"H NMR (300 MHz, CDCls): § =
)\/N\ N 8.03 (s, 1H); 7.64 (ddd, J = 6.7 Hz, J = 2.0 Hz, J = 0.6 Hz, 1H);
7.36 (ddd, J = 9.2 Hz, J = 6.7 Hz, J = 2.0 Hz, 1H); 6.52 (dd, J =
9.2 Hz, J = 0.6 Hz, 1H); 6.22 (dt, J/ = 6.7 Hz, J = 1.3 Hz, 1H); 5.20 (AB, J = 14.3 Hz, 1H,
CH,Hy); 5.12 (AB, J = 14.3 Hz, 1H, CH,H,); 4.79 (ddd, J = 14.2 Hz, J = 5.0 Hz, J = 2.6 Hz,
1H, PCCH,Hy); 4.51 (ddd, J = 14.2 Hz, J = 10.0 Hz, J = 5.0 Hz, 1H, PCCH,H,); 4.36 (ddd, J
=10.0 Hz, J = 8.9 Hz, J = 2.6 Hz, 1H, PCH(OH)); 4.26-4.14 (m, 4H, 2xPOCH,CH3); 2.56
(brs, 1H, OH); 1.35 (t, J = 7.0 Hz, 3H, POCH,CHs); 1.33 (t, J = 6.9 Hz, 3H, POCH,CHs); "*C
NMR (75.5 MHz, CDCls): & = 162.3 (s, C=0); 141.9 (s, HC=C); 140.2; 137.8; 125.6 (s,
HC=C); 120.2; 106.9; 66.7 (d, J = 164.9 Hz, PC); 63.3 (d, / = 7.1 Hz, POC); 63.2 (d, J = 7.1
Hz, POC); 51.8 (d, J = 10.4 Hz, PCC); 44.5; 16.5 (d, J = 5.2 Hz, POCC); *'P NMR (121.5
MHz, CDCl3): 6 = 21.29 ppm. Anal. Calcd. for C4H;N4OsP: C, 47.19; H, 5.94; N, 15.72.
Found: C, 47.01; H, 6.10; N, 15.80.
'H NMR
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o @ Diethyl 3-(4-{[3-benzoyl-2,4-dioxopyrimidin-1-yl]methyl }-
o) 1H-1,2,3-triazol-1-yl)-2-hydroxyethylphosphonate 25e.

N}ZO White solid; m.p.: 75-77°C; IR (KBr): v = 3386, 3054,
N 2988, 2851, 1754, 1709, 1658, 1224, 1025, 795, 694 cm™";
OH = 'H NMR (300 MHz, CDCl3): & = 8.17 (dd, J = 7.9 Hz, J =
(Et0)2(0>PWN\r\]’N 1.5 Hz, 1H); 7.97-7.93 (m, 2H, 2x0-CH); 7.87 (brd, J = 8.4
Hz, 1H); 7.85 (s, 1H, HC5'); 7.75 (ddd, J = 8.4 Hz, J = 7.9 Hz, J = 1.5 Hz, 1H); 7.67-7.61 (m,
1H, p-CH); 7.51-7.45 (m, 2H, 2xm-CH); 7.29 (dt, J = 7.9 Hz, J = 0.5 Hz, 1H); 5.44 (AB, J =
14.2 Hz, 1H, CH,Hy); 5.36 (AB, J = 14.2 Hz, 1H, CH.H,); 4.45 (dd, J = 15.4 Hz, J = 6.5 Hz,
1H, PCCCH_Hy); 4.44-4.32 (m, 2H, PCCHCH,H,); 4.14—4.01 (m, 4H, 2xPOCH,CHj3); 3.40
(brs, 1H, OH); 1.96 (ddd, J = 19.2 Hz, J = 15.1 Hz, J = 3.3 Hz, 1H, PCH,H,); 1.73 (ddd, J =
16.4 Hz, J = 15.1 Hz, J = 9.1 Hz, 1H, PCH,H,); 1.30 (t, J = 7.0 Hz, 3H, POCH,CH); 1.27 (t,
J = 7.0 Hz, 3H, POCH,CH3); °C NMR (75.5 MHz, CDCL): 6 = 168.6 (s, C=0); 161.0 (s,
C=0); 149.5 (s, C=0); 142.3 (s, HC=C); 140.3; 136.3; 135.2; 131.6; 130.6; 129.3; 128.9;
125.4 (s, HC=C); 123.8; 115.6; 115.4; 65.5 (d, J = 4.0 Hz, PCC); 62.5 (d, J = 5.8 Hz, POC);
62.4 (d, J = 5.8 Hz, POC); 52.4 (d, J = 14.1 Hz, PCCC); 39.0; 30.0 (d, J = 140.4 Hz, PC);
16.6 (d, J = 5.2 Hz, POCC); *'P NMR (121.5 MHz, CDCls): § = 29.27 ppm. Anal. Calcd. for
CasHxsNsO,P: C, 55.45; H, 5.21; N, 12.93. Found: C, 55.28; H, 5.15; N, 13.11.

) H Diethyl  3-{4-[(3,5-dioxo-1,2,4-triazin-2-yl)methyl]-1H-1,2,3-

Z/ \F‘O triazol-1-yl}-2-hydroxypropylphosphonate 25f. Colourless oil,;

IR (film): v = 3302, 2986, 2913, 2833, 1730, 1673, 1028, 970

OH /,N cm™; "H NMR (600 MHz, CDCl3): & = 11.80 (s, 1H, NH); 7.89

EOLOP AN 1H). 746 (s, TH): 525 (AB, J = 15.6 Hz, 1H, CHJHy): 5.19
(AB, J = 15.6 Hz, 1H, CH,H}); 4.55 (dd, J = 13.7 Hz, J = 3.0 Hz, 1H, PCCCH,Hy,); 4.43
(ddddd, J = 8.6 Hz, J = 7.0 Hz, J = 3.9 Hz, J = 3.0 Hz, 1H, PCCH(OH)); 4.38 (dd, J = 13.7
Hz, J = 7.0 Hz, 1H, PCCCH,H,); 4.19-4.02 (m, 4H, 2xPOCH,CH3); 2.05 (ddd, 2H, J = 19.2
Hz, J = 15.2 Hz, J = 3.9 Hz,PCH,Hy); 1.97 (ddd, 2H, J = 17.6 Hz, J = 15.2 Hz, J = 8.6
Hz,PCH,H.);1.31 (t, J = 7.2 Hz, 3H, POCH,CH3); 1.30 (t, J = 7.2 Hz, 3H, POCH,CHs); °C
NMR (75.5 MHz, CDCl3): 6 = 156.0 (s, C=0); 149.4 (C=0); 141.4 (s, HC=C); 135.1 (s,
HC=N); 125.7 (s, HC=C); 65.6 (s, PCC); 62.7 (d, J = 6.3 Hz, POC); 62.4 (d, J = 6.3 Hz,
POC); 56.2 (d, J = 16.6 Hz, PCCC); 34.8; 31.0 (d, J = 140.9 Hz, PC); 16.6 (d, J = 6.0 Hz,
72



POCC); *'P NMR (243 MHz, CDCl;): § = 29.38 ppm. Anal. Calcd. for Cj3H NgOgP: C,
40.21; H, 5.45; N, 21.64. Found: C, 40.08; H, 5.59; N, 21.72.
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HsC ) Diethyl 3-{4-[(8-chloro-1,3-dimethyl-2,6-dioxopurin-7-

N
N4 N—CHj yl)methyl]-1H-1,2,3-triazol-1-yl}-2-
ol /”\N 5 hydroxypropylphosphonate 25g. White solid; m.p.: 137—
139°C; IR (KBr): v = 3354, 3151, 2983, 2928, 1702,
OH =\ 1675, 1221, 1027 cm™; '"H NMR (300 MHz, CDCl5): &

(Et0)2(O)P_L N~
=7.93 (s, 1H, HC5'); 5.63 (s, 2H, CH,); 4.53-4.33 (i,

3H, PCCHCH,); 4.17-4.03 (m, 4H, 2xPOCH,CHs); 3.52 (s, 3H, CHs3); 3.38 (s, 3H, CHs);
1.98 (ddd, J = 19.0 Hz, J = 15.3 Hz, J = 3.1 Hz, 1H, PCH,H,); 1.77 (ddd, J = 16.8 Hz, J =
15.3 Hz, J = 9.2 Hz, 1H, PCH,H,); 1.32 (t, J = 7.0 Hz, 3H, POCH,CHs); 1.31 (t, J = 7.0 Hz,
3H, POCH,CHj3); >C NMR (75.5 MHz, CDCl3): & = 154.3 (s, C=0); 151.1 (s, C=0); 147.2;
141.4; 138.9; 125.2; 107.4; 65.4 (d, J = 3.7 Hz, PCC); 62.4 (d, J = 6.5 Hz, POC); 62.3 (d, J =
6.5 Hz, POC); 56.0 (d, J = 18.4 Hz, PCCC(); 41.1; 30.8 (d, J = 135.9 Hz, PC); 30.0; 28.2; 16.6
(d, J = 5.7 Hz, POCC); 16.5 (d, J = 5.7 Hz, POCC); *'P NMR (121.5 MHz, CDCl3): & = 28.72
ppm. Anal. Calcd. for C17H,5CIN;OgP: C, 41.68; H, 5.14; N, 20.02. Found: C, 41.67; H, 5.08;
N, 19.90.
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_N CHs  Diethyl  3-{4-[(3,7-dimethyl-2,6-dioxopurin-1-yl)methyl]-1H-
/E\Z/;NFQ 1,2,3-triazol-1-yl}-2-hydroxypropylphosphonate ~ 25h.  White
HyC 4 N powder; m.p.: 148-150°C; IR (KBr): v = 3445, 2984, 2924,
OH = 1707, 1664, 1231, 1025 cm™"; '"H NMR (300 MHz, CDCls): & =
(Et0>2(0>PWN\r\]’N 7.78 (s, 1H); 7.51 (d, J = 0.6 Hz, 1H, HC5'); 5.30 (s, 2H, CH,);
4.52-4.32 (m, 3H, PCCHCH>); 4.17-4.03 (m, 4H, 2xPOCH,CH3); 3.98 (d, J = 0.6 Hz, 3H,
CH3); 3.55 (s, 3H, CHs); 3.02 (brs, 1H, OH); 2.46-2.34 (m, 2H, PCH,); 1.30 (t, J = 7.0 Hz,
3H, POCH,CH5); 1.28 (t, J = 7.0 Hz, 3H, POCH,CHj3);"*C NMR (75.5 MHz, CDCls): § =
154.8 (s, C=0); 151.3 (s, C=0); 148.9; 143.5; 141.7; 124.9; 107.7; 65.6 (d, J = 3.8 Hz, PCC);
62.5 (d, J = 6.4 Hz, POC); 62.4 (d, J = 6.4 Hz, POC); 55.8 (d, J = 15.3 Hz, PCCC); 36.2;
33.9; 32.0 (d, J = 292.9 Hz, PC); 31.7; 30.0; 16.6 (d, J = 5.6 Hz, POCC); 16.5 (d, J = 5.6 Hz,
POCC); *'P NMR (121.5 MHz, CDCl3): & = 29.53 ppm. Anal. Calcd. for C7H,6N;O¢P: C,
44.84; H, 5.75; N, 21.53. Found: C, 44.70; H, 5.59; N, 21.60.
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OH =~

N
(Et0)2(O)P_L N~

Diethyl 3-{4-[(1,3-dimethyl-2,6-dioxopurin-7-

yl)methyl]-1H-1,2,3-triazol-1-yl}-2-
hydroxypropylphosphonate 25i. White solid; m.p.: 132—
133°C; IR (KBr): v = 2994, 2989, 2930, 1701, 1663,
1245, 1033 cm™'; 'H NMR (300 MHz, CDCl3): § = 7.97

(s, 1H); 7.81 (s, 1H, HCS'); 5.58 (s, 2H, CH,); 4.55-4.39

(m, 3H, PCCHCH,); 4.18-4.04 (m, 4H, 2xPOCH,CH3); 3.55 (s, 3H, CHa); 3.38 (s, 3H, CHz);
2.46-2.34 (m, 2H, PCH>); 1.31 (t, J = 7.0 Hz, 3H, POCH,CHs); 1.28 (t, J/ = 7.0 Hz, 3H,
POCH,CH3); °C NMR (75.5 MHz, CDCl;): & = 155.2 (s, C=0); 151.5 (s, C=0); 148.8;
141.9; 141.4; 125.3; 106.5; 65.5 (d, J = 3.8 Hz); 62.4 (d, J = 6.6 Hz, POC); 62.2 (d, J = 6.6
Hz, POC); 56.1 (d, J = 17.2 Hz, PCCC); 41.6; 31.8; 29.0 (d, J = 136.6 Hz, PC); 16.6 (d, J =
6.0 Hz, POCC); 16.5 (d, J = 6.0 Hz, POCC); >'P NMR (121.5 MHz, CDCls): § = 29.34 ppm.
Anal. Calcd. for Ci7Ha6N;O6P: C, 44.84; H, 5.75; N, 21.53. Found: C, 45.00; H, 5.92; N,

21.41.
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CHs Diethyl 3-{4-[(5,6-dimethylbenzoimidazol-1-yl)methyl]-

NOCHS 1H-1,2,3-triazol-1-yl}-2-hydroxypropylphosphonate 285j.
/'\N Yellow oil; IR (film): v = 3339, 3140, 2982, 2935, 1222,
1048, 965, 838 cm™'; "H NMR (300 MHz, CDCl3): & =
OH = 7.83 (s, 1H); 7.61 (s, 1H); 7.49 (s, 1H); 7.20 (s, 1H);
/N . D 5 . s ) . ’ ’ . s ’

(Et0),(0)P LNy

5.36 (s, 2H, CH,); 4.53-4.47 (m, 1H, PCCCH,Hy);
4.42-4.28 (m, 2H, PCCHCH,H}); 4.15-4.05 (m, 4H, 2xPOCH,CHs); 3.63 (brs, 1H, OH);
2.34 (s, 3H, CHj3); 2.33 (s, 3H, CHj3); 2.04-1.75 (m, 2H, PCH;); 1.30 (t, J = 7.0 Hz, 3H,
POCH,CHs); 1.28 (t, J = 7.0 Hz, 3H, POCH,CH3); °C NMR (75.5 MHz, CDCl3): § = 142.5;
141.9; 141.5; 132.7; 131.9; 131.6; 124.3; 119.8; 110.2; 65.3 (d, /= 3.4 Hz, PCC); 62.4 (d, J =
6.3 Hz, POC); 62.3 (d, J = 6.3 Hz, POC); 56.3 (d, J = 16.0 Hz, PCCC); 40.5; 31.1 (d, J =
139.8 Hz, PC); 20.7; 20.4; 16.6 (d, J = 6.3 Hz, POCC); 16.5 (d, J = 6.3 Hz, POCC); *'P NMR
(121.5 MHz, CDCls): 6 = 28.53 ppm. Anal. Calcd. for Ci9H2sN5O4P: C, 54.15; H, 6.70; N,
16.62. Found: C, 53.98; H, 6.64; N, 16.56.

Q2 Diethyl = 3-{4-[(3-acetylindol-1-yl)methyl]-1H-1,2,3-triazol-1-
HSCW yl}-2-hydroxypropylphosphonate 25k. Colourless oil; IR
N (film): v = 3352, 2984, 2924, 1799, 1528, 1391, 1025 cm™; 'H

NMR (600 MHz, CDCL3): § = 8.40-8.34 (m, 1H); 7.88 (s, 1H,
(EtO)Z(O)PJi/N:\]’N HCS'); 7.65 (s, 1H); 7.47-7.41 (m, 1H); 7.33-7.28 (m, 2H);
5.46 (s, 2H, CHy); 4.54-4.47 (m, 1H, PCCCH Hy); 4.40-4.32
(m, 2H, PCCHCH,H,); 4.17-4.01 (m, 4H, 2xPOCH,CHj); 2.49 (s, 3H, CHy); 1.97 (ddd, J =
19.3 Hz, J = 15.2 Hz, J = 3.2 Hz, 1H, PCHHy); 1.77 (ddd, J = 16.6 Hz, J = 15.2 Hz, J = 9.0
Hz, 1H, PCH.H,); 1.32 (1, J = 6.9 Hz, 3H, POCH,CH3); 1.30 (t, J = 6.9 Hz, 3H, POCH,CHs);
C NMR (75.5 MHz, CDCls): 8 = 193.2 (s, C=0); 142.6; 136.5; 135.0; 126.3; 124.1; 123.5;
122.7; 122.6; 117.4; 109.9; 65.4 (d, J = 3.7 Hz, PCC); 62.4 (d, J = 6.4 Hz, POC); 62.3 (d, J =
6.4 Hz, POC); 56.1 (d, J = 17.2 Hz, PCCC); 42.4; 30.8 (d, J = 140.0 Hz, PC); 27.7 (s, CHs);
16.6 (d, J = 6.0 Hz, POCC); 16.5 (d, J = 6.0 Hz, POCC); *'P NMR (243 MHz, CDCLy): § =
28.12 ppm. Anal. Caled. for CoHyN;OsP: C, 55.29; H, 6.26; N, 12.90. Found: C, 55.04; H,
6.14; N, 13.06.
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GO Diethyl 2-hydroxy-3-{4-[(2-oxopyridin-1-yl)methyl]-1H-1,2,3-
\ N triazol-1-yl}propylphosphonate 251. Brown oil; IR (film): v =

on = 3307, 2988, 2909, 1658, 1226; 1048, 776 cm™'; 'H NMR (300
(EtO)z(O)P\)\/N\,\]’N MHz, CDCl3): 6 = 7.95 (s, 1H); 7.60 (dd, J = 6.6 Hz, J = 3.0
Hz, 1H); 7.33 (ddd, J =9.3 Hz, J = 6.3 Hz, J = 1.8 Hz, 1H); 6.53 (d, J = 9.0 Hz, 1H); 6.20 (dt,
J=6.6Hz, J=0.9 Hz, 1H); 5.18 (AB, J = 14.4 Hz, 1H, CH,Hy); 5.16 (AB, J = 14.4 Hz, 1H,
CH.H,); 453 (dd, J = 156 Hz, J = 6.6 Hz, 1H, PCCCH,H;); 4.564.34 (m, 2H,
PCCHCH,H}); 4.18-4.03 (m, 4H, 2xPOCH,CHj3); 2.95 (brs, 1H, OH); 2.07-1.80 (m, 2H,
PCH,); 1.33 (t, J = 6.9 Hz, 3H, POCH,CHj3); 1.32 (t, J = 6.9 Hz, 3H, POCH,CHj3); °C NMR
(75.5 MHz, CDCl3): 6 = 162.2 (s, C=0); 141.8 (s, HC=C); 140.1; 137.8; 125.4 (s, HC=C);
120.2; 106.7; 65.2 (d, J = 2.6 Hz, PCC); 62.2 (d, J = 6.6 Hz, POC); 61.9 (d, J = 6.6 Hz, POC);
55.9 (d, J = 149 Hz, PCCC(); 44.4; 31.0 (d, J = 139.7 Hz, PC); 16.3 (d, J = 6.0 Hz, POCCO);
3'P NMR (121.5 MHz, CDCls): & = 29.28 ppm. Anal. Calcd. for C;sHa3N4OsP: C, 48.65; H,
6.26; N, 15.13. Found: C, 48.88; H, 6.34; N, 15.00.

0 Diethyl I-hydroxy-3-(4-{[5-methyl-2,4-dioxopyrimidin-1(2H)-

HsC\@ ’}HQO vl]methyl}-1H-1,2,3-triazol-1-yl)propylphosphonate 26b.

N White powder; m.p.: 169-171°C; IR (KBr): v = 3410, 2989,

_ 2938, 1682, 1225, 1022 cm™; "H NMR (300 MHz, CDCl): & =

(EtO),(O)P N\,\]'N 9.89 (brs, 1H, NH); 7.87 (s, 1H, HC5'); 7.37 (d, /= 1.0 Hz, 1H,
OH HC=CH); 4.95 (AB, J = 14.9 Hz, 1H, CH,Hy); 4.92 (AB, J =

14.9 Hz, 1H, CH,H}); 4.63-4.55 (m, 2H, PCCCH,); 4.23-4.09 (m, 4H, 2xPOCH,CHj3); 3.80
(ddd, J =10.7 Hz, J = 6.3 Hz, J = 3.3 Hz, 1H, PCH(OH)); 2.40-2.17 (m, 3H, PCCH,, OH);
1.91 (d, J = 1.0 Hz, 3H, CHs); 1.33 (t, / = 6.9 Hz, 3H, POCH,CH3); 1.30 (t, / = 6.9 Hz, 3H,
POCH,CH;); >C NMR (75.5 MHz, CD;0D): & = 166.7 (s, C=0); 152.6 (s, C=0); 142.6;
125.5; 111.6; 65.1 (d, J = 167.8 Hz, PC); 64.4 (d, J = 7.5 Hz, POC); 64.2 (d, J = 7.5 Hz,
POC); 47.7 (d, J = 16.1 Hz, PCCC); 43.9; 33.2 (d, J = 4.0 Hz, PCC); 17.0 (d, J = 4.9 Hz,
POCC); 16.9 (d, J = 4.9 Hz, POCC); 12.5;'P NMR (121.5 MHz, CDCl3): § = 24.76 ppm.
Anal. Calcd. for Ci5H24NsO6P: C, 44.89; H, 6.03; N, 17.45. Found: C, 45.10; H, 5.89; N,
17.38.
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0 Diethyl 3-(4-{[2,4-dioxopyrimidin- 1-yl|methyl}-1H-1,2,3-
@ '}i triazol-1-yl)-1-hydroxypropylphosphonate 26¢. White solid;
O

N m.p.: 136-138°C; IR (KBr): v = 3405, 2984, 2932, 1680, 1227,

fg 1025 cm™'; 'H NMR (300 MHz, CDCls): § = 10.49 (brs, 1H,

(Et0),(O)P N\,\]’N NH); 7.90 (s, 1H, HCS'); 7.59 (d, J = 7.9 Hz, 1H, HC=CH);
OH 572 (d, J = 7.9 Hz, 1H, HC=CH); 5.01 (AB, J = 15.5 Hz, 1H,

CH,Hy); 4.97 (AB, J = 15.5 Hz, 1H, CH,H,); 4.61 (brt, J = 6.4 Hz, 2H, PCCCH,); 4.23-4.10
(m, 4H, 2xPOCH,CH3); 3.86-3.74 (m, 1H, PCH(OH)); 2.44-2.17 (m, 2H, PCCH>); 1.32 (t, J
= 7.0 Hz, 3H, POCH,CH3); 1.30 (t, J = 7.0 Hz, 3H, POCH,CHs); °C NMR (75.5 MHz,
CDCl3): 6 = 164.5 (s, C=0); 151.4 (s, C=0); 144.9; 141.7; 124.9; 102.6; 64.0 (d, J = 166.0
Hz, PC); 63.3 (d, J = 7.0 Hz, POC); 63.1 (d, J = 7.0 Hz, POC); 46.7 (d, J = 17.2 Hz, PCCC);
43.3; 31.9; 16.6 (d, J = 5.4 Hz, POCC); 16.5 (d, J = 5.4 Hz, POCC);"'P NMR (121.5 MHz,
CDCl3): 6 = 24.84 ppm.

Anal. Calcd. for C14H»NsOgP: C, 43.41; H, 5.73; N, 18.08. Found: C, 43.57; H, 5.61; N,
17.89.

0 Diethyl  3-(4-{] N’ -acetylamino-2-oxopyrimidin- 1-ylJmethyl }-
1H-1,2,3-triazol-1-yl)-1-hydroxypropylphosphonate 26d.
=N White powder; m.p.: 175-177°C; IR (KBr): v = 3406, 3124,

\ N#O 2930, 2873, 1706, 1654, 1221, 1021 cm™; "H NMR (300 MHz,
K? CDCls): 6 = 10.96 (brs, 1H, NH); 8.71 (s, 1H, HC5'); 7.93 (d, J

-
,N = = N = = .
(Eto)z(O)PYVN\N' 7.4 Hz, 1H, HC=CH); 7.44 (d, J = 7.4 Hz, 1H, HC=CH);
5.32 (d, J = 14.6 Hz, 1H, CH,Hy); 5.05 (d, J = 14.6 Hz, 1H,

OH
CH.H,); 4.91-4.83 (m, 1H, PCCCH, Hy); 4.75-4.65 (m, 1H, PCCCH,Hy); 4.25-4.14 (m, 2H,

POCH,CH3); 4.13—4.03 (m, 2H, POCH,CH3); 3.87-3.81 (m, 1H, PCH(OH)); 2.32-2.24 (m,
3H, PCCH,, OH); 2.24 (s, 3H, CH3); 1.35 (t, J = 7.1 Hz, 3H, POCH,CH3); 1.27 (t, J = 7.1 Hz,
3H, POCH,CHs); °C NMR (75.5 MHz, CD;0D): & = 172.8; 164.4; 158.2; 150.7; 143.2;
125.9; 98.4; 65.0 (d, J = 168.0 Hz, PC); 64.4 (d, J = 7.5 Hz, POC); 64.1 (d, J = 7.5 Hz, POC);
47.7 (d, J = 16.3 Hz, PCCC); 46.4; 33.2 (s, PCC); 24.7; 16.9 (d, J = 4.9 Hz, POCC);*'P NMR
(121.5 MHz, CDCl3): 6 = 25.96 ppm. Anal. Calcd. for C;cH,sNgOeP: C, 44.86; H, 5.88; N,
19.62. Found: C, 45.10; H, 6.00; N, 19.74.
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0 @ Diethyl 3-(4-{[3-benzoyl-2,4-dioxopyrimidin-1-yl]methyl }-
o) 1H-1,2,3-triazol-1-yl)-1-hydroxyethylphosphonate 26e.

N\/——:O White powder; m.p.: 82-84°C; IR (KBr): v = 3299, 2988,

N 1746, 1702, 1664, 1233, 1027, 757, 674 cm™'; '"H NMR

fz (300 MHz, CDCl3): & = 8.20 (dd, J = 7.9 Hz, J = 1.6 Hz,
(ETO)2(0>PYVN\N’N 1H); 7.99-7.95 (m, 2H, 2x0-CH); 7.93 (brd, J = 8.5 Hz,
OH 1H); 7.78 (ddd, J = 8.5 Hz, J = 7.9 Hz, J = 1.6 Hz, 1H); 7.74

(s, 1H, HC5'); 7.70-7.64 (m, 1H, p-CH); 7.54-7.46 (m, 2H, 2xm-CH); 7.29 (dt, J = 7.9 Hz, J
= 0.8 Hz, 1H); 5.42 (AB, J = 15.7 Hz, 1H, CH,H,); 5.36 (AB, J = 15.7 Hz, 1H, CH,H,); 4.66—
4.54 (m, 2H, PCCCH>); 4.18-4.04 (m, 4H, 2xPOCH,CHj); 3.78 (ddd, J = 10.7 Hz, J = 6.2
Hz, J = 3.4 Hz, 1H, PCH(OH)); 2.38-2.10 (m, 2H, PCCH,); 1.30 (t, J = 7.0 Hz, 3H,
POCH,CH;); 1.28 (t, J = 7.0 Hz, 3H, POCH,CH3); "*C NMR (75.5 MHz, CDCl3): & = 168.7
(s, C=0); 161.1 (s, C=0); 149.6 (s, C=0); 142.3 (s, HC=C); 140.3; 136.3; 135.2; 131.6;
130.7; 129.3; 128.9; 124.4 (s, HC=C); 123.9; 115.6; 115.4; 64.4 (d, J = 166.4 Hz, PC); 63.3
(d, J = 6.8 Hz, POC); 63.0 (d, J = 6.8 Hz, POC); 48.6 (d, J = 16.1 Hz, PCCC); 39.0; 31.9 16.7
(d, J = 5.2 Hz, POCC); 16.6 (d, J = 5.2 Hz, POCC);>'P NMR (121.5 MHz, CDCls): § = 24.57
ppm. Anal. Caled. for CosHosNsO-P: C, 55.45; H, 5.21; N, 12.93. Found: C, 55.60; H, 5.34;
N, 13.09.
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0 Diethyl 1-hydroxy-3-{4-[(3,5-dioxo-1,2,4-triazin-2-yl)methyl]-

8\ '}H:O 1H-1,2,3-triazol-1-yl}-1-hydroxypropylphosphonate 26f.

N-N Yellow solid; m.p.: 116-118°C; IR (KBr): v = 3284, 3152,

_ 2988, 2912, 1731, 1658, 1050 cm™; 'H NMR (300 MHz,

(EtO),(O)P N\,\]/N CDCls): 6 = 12.1 (s, 1H, NH); 7.85 (s, 1H); 7.40 (s, 1H); 5.17
OH (s, 1H, CHy); 4.60—4.51 (m, 2H, PCCCH,); 4.21-4.09 (m, 4H,

2xPOCH,CH3); 3.87 (ddd, J = 10.1 Hz, J=6.1 Hz, J =2.9 Hz, 1H, PCH(OH)); 2.41-2.16 (m,
3H, PCCH,, OH); 1.31 (t, J = 7.0 Hz, 3H, POCH,CH5); 1.29 (t, J = 7.0 Hz, 3H, POCH,CHs);
C NMR (75.5 MHz, CDCl): & = 155.9 (s, C=0); 149.4 (C=0); 141.4 (s, HC=C); 135.0 (s,
HC=N); 124.8 (s, HC=C); 64.1 (d, J = 166.3 Hz, PC); 63.3 (d, / = 7.2 Hz, POC); 63.2 (d, J =
7.2 Hz, POC); 46.6 (d, J = 17.2 Hz, PCCC); 34.7; 31.9; 16.6 (d, J = 5.6 Hz, POCC); 16.5 (d, J
= 5.6 Hz, POCC); *'P NMR (121.5 MHz, CDCl3): & = 25.12 ppm. Anal. Calcd. for
Ci3H21N6OgP: C, 40.21; H, 5.45; N, 21.64. Found: C, 40.05; H, 5.61; N, 21.77.

HC O Diethyl 3-{4-[(8-chloro-1,3-dimethyl-2,6-dioxopurin-7-
N
N4 N—CHj yl)methyl]-1H-1,2,3-triazol-1-yl}-1-
ol /N\N o hydroxypropylphosphonate 26g. White powder; m.p.:
164-165°C; IR (KBr): v = 3300, 2993, 1706, 1663,
Y 1217, 1027 cm™"; 'H NMR (300 MHz, CDCl3): § = 7.84
(Et0),(O)P N~
Y\/ (s, 1H); 5.64 (AB, J = 14.8 Hz, 1H, CH,Hy); 5.61 (AB, J

= 14.8 Hz, 1H, CH,H,); 4.60-4.50 (m, 2H, PCCCH.,);
4.21-4.09 (m, 4H, 2xPOCH,CHs); 3.80 (ddd, J = 10.7 Hz, J = 6.3 Hz, J = 3.4 Hz, 1H,
PCH(OH)); 3.54 (s, 3H, CHs); 3.40 (s, 3H, CHs); 3.25 (brs, 1H, OH); 2.37-2.20 (m, 2H,
PCCH,); 1.33 (t, J = 6.9 Hz, 3H, POCH,CHz); 1.31 (t, J = 6.9 Hz, 3H, POCH,CH;); '*C
NMR (75.5 MHz, CDCLy): § = 154.3 (s, C=0); 151.0 (s, C=0); 147.2; 141.4; 138.9; 124.1;
107.3; 64.1 (d, J = 165.7 Hz, PC); 63.1 (d, J = 7.1 Hz, POC); 62.9 (d, J = 7.1 Hz, POC); 46.6
(d, J = 15.8 Hz, PCCC); 41.0; 31.9 (d, J = 2.6 Hz, PCC); 29.9; 28.1; 16.6 (d, J = 5.2 Hz,
POCC); 16.5 (d, J = 5.2 Hz, POCC); *'P NMR (121.5 MHz, CDCls): & = 24.61 ppm. Anal.
Calcd. for C17HasCIN,OgP: C, 41.68; H, 5.14; N, 20.02. Found: C, 41.79; H, 5.08; N, 20.10.
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N N/CHS Diethyl 3-{4-[(3,7-dimethyl-2,6-dioxopurin-1-yl)methyl]-1H-

N / \Fo 1,2,3-triazol-1-yl}-1-hydroxypropylphosphonate ~ 26h.  White

HaC 4 N powder; m.p.: 129-130°C; IR (KBr): v = 3288, 2984, 1707,

fz 1661, 1233, 1049 cm™; '"H NMR (300 MHz, CDCl3): § = 7.69

(EtO)(O)P N (s, 1H); 7.54 (s, 1H); 5.33 (AB, J = 14.5 Hz, 1H, CH,H,); 5.28
OH (AB, J = 14.5 Hz, 1H, CH,H,); 4.65-4.45 (m, 2H, PCCCH,);

4.21-4.09 (m, 4H, 2xPOCH,CH3); 4.00 (s, 3H, CH3); 3.85-3.76 (m, 1H, PCH(OHR)); 3.57 (s,
3H, CHj3); 2.33-2.16 (m, 3H, PCH,, OH); 1.32 (t, J = 6.4 Hz, 3H, POCH,CH3); 1.31 (t, J =
6.4 Hz, 3H, POCH,CH3); >C NMR (75.5 MHz, CDCl3): § = 154.5 (s, C=0); 151.0 (s, C=0);
148.6; 143.2; 141.8; 123.7; 107.4; 64.4 (d, J = 166.3 Hz, PC); 62.8 (d, J = 7.2 Hz, POC); 62.7
(d, J=7.2 Hz, POC); 46.3 (d, J = 16.0 Hz, PCCC); 35.9; 33.6; 31.9; 29.7; 16.4 (d, J = 5.5 Hz,
POCC); 16.2 (d, J = 5.5 Hz, POCC); *'P NMR (121.5 MHz, CDCl3): § = 24.85 ppm. Anal.

Calcd. for C7H26N706P: C, 44.84; H, 5.75; N, 21.53. Found: C, 44.71; H, 5.66; N, 21.65.
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HC O Diethyl 3-{4-[(1,3-dimethyl-2,6-dioxopurin-7-

N
' QN—CHS ylmethyl]-1H-1,2,3-triazol-1-yl}-1-
H\N 5 hydroxypropylphosphonate 26i. White powder; m.p.:
123-125°C; IR (KBr): v = 3365, 2991, 1704, 1658,
~N 1222, 1050 cm™'; "H NMR (600 MHz, CDCly): § = 7.89
(Et0),(O)P N~
b (s, 1H); 7.87 (s, 1H); 5.62 (AB, J = 149 Hz, 1H,

CHHy); 5.59 (AB, J = 14.9 Hz, 1H, CH,H,); 4.63-4.55
(m, 2H, PCCCH,); 4.22-4.09 (m, 4H, 2xPOCH,CH3); 3.80 (ddd, J = 10.9 Hz, J = 6.2 Hz, J =
3.3 Hz, 1H, PCH(OH)); 3.59 (s, 3H, CHs); 3.43 (s, 3H, CHs); 2.37 (ddddd, J = 14.4 Hz, J =
8.0 Hz, J = 8.0 Hz, J = 6.1 Hz, J = 3.3 Hz, 1H, PCCH,Hy); 2.26 (ddddd, J = 14.4 Hz, J = 10.9
Hz,J=6.4 Hz, J = 5.6 Hz, J = 5.6 Hz, 1H, PCCH,H,); 1.35 (t, J = 6.9 Hz, 3H, POCH,CH);
1.33 (t, J = 6.9 Hz, 3H, POCH,CH3); °C NMR (75.5 MHz, CDCl3): & = 155.2 (s, C=0);
151.4 (s, C=0); 148.7; 141.9; 141.6; 124.3; 106.3; 64.0 (d, J = 166.1 Hz, PC); 63.1 (d, J=7.1
Hz, POC); 62.9 (d, J = 7.1 Hz, POC); 46.6 (d, J = 15.8 Hz, PCCC); 41.3; 31.9 (d, J = 2.8 Hz,
PCC); 29.9; 28.1; 16.6 (d, J = 5.4 Hz, POCC); 16.5 (d, J = 5.4 Hz, POCC); 'P NMR (243
MHz, CDCl3): & = 23.44 ppm. Anal. Calcd. for C17HaN,O6P: C, 44.84; H, 5.75; N, 21.53.
Found: C, 45.00; H, 5.90; N, 21.40.
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CHs Diethyl 3-{4-[(5,6-dimethylbenzoimidazol-1-yl)methyl]-

N /@,CHS 1H-1,2,3-triazol-1-yl}-1-hydroxypropylphosphonate 26j.

/'\N Yellow oil; IR (film): v = 3339, 3140, 2982, 2935, 1222,

1048, 965, 838 cm™; '"H NMR (300 MHz, CDCl5): § =

EOLOP 5’\' 8.08 (s, 1H); 7.56 (s, 1H); 7.53 (s, 1H); 7.25 (s, 1H);
YV N 5.45 (s, 2H, CH,); 4.64-4.54 (m, 2H, PCCCH,); 4.18—

4.05 (m, 4H, 2xPOCH,CH;); 3.75 (ddd, J = 10.5 Hz, J =
6.5 Hz, J = 3.2 Hz, 1H, PCH(OH)); 3.40 (brs, 1H, OH); 2.37 (s, 3H, CHj); 2.35 (s, 3H, CHs);
2.34-2.14 (m, 2H, PCCH,); 1.29 (t, J = 7.0 Hz, 3H, POCH,CH3); 1.26 (t, J = 7.0 Hz, 3H,
POCH,CHz); °C NMR (75.5 MHz, CDCly): & = 142.7; 142.0; 141.4; 132.6; 131.8; 131.6;
123.1; 119.7; 110.2; 64.0 (d, J = 151.2 Hz, PC); 62.8 (d, J = 7.1 Hz, POC); 62.8 (d, J = 7.1
Hz, POC); 46.7 (d, J = 15.7 Hz, PCCC); 40.5; 32.0; 20.7; 20.4; 16.6 (d, J = 6.3 Hz, POCC);
16.6 (d, J = 6.3 Hz, POCC); *'P NMR (121.5 MHz, CDCL3): & = 24.71 ppm. Anal. Calcd. for
C1oHosNsO4P: C, 54.15; H, 6.20; N, 16.62. Found: C, 54.00; H, 6.89; N, 16.70 .
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) Diethyl 3-{4-[(3-acetylindol-1-yl)methyl]-1H-1,2,3-triazol-1-

chw yl}-1-hydroxypropylphosphonate 26k. Colourless oil; IR
N (film): v = 3330, 3140, 2984, 1799, 1527, 1389, 1223, 1022
em™'; 'TH NMR (300 MHz, CDCl3): & = 8.38-8.33 (m, 1H);
-
/N . . _ . _
(Eto)2(O)PYVN\N' 7.86 (s, 1H, HC5'); 7.47 (s, 1H); 7.43-7.38 (m, 1H); 7.31-7.25
OH (m, 2H); 5.41 (s, 2H, CH,); 4.60-4.45 (m, 2H, PCCCH,);

4.16-4.03 (m, 4H, 2xPOCH,CH3); 3.72 (ddd, J = 10.8 Hz, J = 6.4 Hz, J = 3.5 Hz, 1H,
PCH(OH)); 2.49 (s, 3H, CHj3); 2.36-2.11 (m, 2H, PCCH,); 1.29 (t, J = 7.0 Hz, 3H,
POCH,CHs); 1.26 (t, J = 7.0 Hz, 3H, POCH,CH3); >C NMR (75.5 MHz, CDCl3): § = 193.3
(s, C=0); 142.8; 136.5; 135.0; 126.4; 123.6; 123.0; 122.8; 122.7; 117.5; 109.9; 64.2 (d, J =
165.9 Hz, PC); 63.2 (d, J = 6.3 Hz, POC); 62.9 (d, J = 6.3 Hz, POC); 46.7 (d, J = 15.6 Hz,
PCCCQ); 42.4;31.9 (d, J =2.9 Hz, PCC); 27.8 (s, CH3); 16.7 (d, J = 6.0 Hz, POCC); 16.6 (d, J
= 6.0 Hz, POCC); *'P NMR (121.5 MHz, CDCl;): & = 24.60 ppm. Anal. Calcd. for
CooH27N4OsP: C, 55.29; H, 6.26; N, 12.90. Found: C, 55.40; H, 6.10; N, 13.03.
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@ Diethyl 1-hydroxy-3-{4-[(2-oxopyridin-1-yl)methyl]-1H-1,2,3-
\ N © triazol-1-yl}propylphosphonate 26l. Brown oil; IR (film): v =
3401, 2986, 2912, 1656, 1224; 1025 cm™"; "H NMR (300 MHz,
(EtO)Z(O)PWNfN,N CDCls): & = 7.90 (s, 1H, HC5'"); 7.63 (ddd, J = 6.8 Hz, J = 2.0
OH Hz, J = 0.6 Hz, 1H); 7.34 (ddd, J = 9.1 Hz, J = 6.8 Hz, J = 2.0
Hz, 1H); 6.55 (ddd, J = 9.1 Hz, J = 1.3 Hz, J = 0.6 Hz, 1H); 6.21 (dt, J = 6.8 Hz, J = 1.3 Hz,
1H); 5.22 (AB, J = 14.3 Hz, 1H, CH,H,); 5.16 (AB, J = 14.3 Hz, 1H, CH,H,); 4.86 (s, brs,
1H, OH); 4.60-4.45 (m, 2H, PCCCH,); 4.22-4.09 (m, 4H, 2xPOCH,CH3); 3.79 (ddd, J =
10.8 Hz, J = 6.2 Hz, J = 3.2 Hz, 1H, PCH(OH)); 2.41-2.16 (m, 2H, PCCH,); 1.33 (t, J = 6.9
Hz, 3H, POCH,CH3); 1.30 (t, J = 6.9 Hz, 3H, POCH,CH3); *C NMR (75.5 MHz, CDCl3): &
= 162.4 (s, C=0); 142.3 (s, HC=C); 140.3; 137.9; 124.9 (s, HC=C); 120.6; 106.9; 64.0 (d, J =
165.8 Hz, PC); 63.1 (d, J = 7.1 Hz, POC); 62.9 (d, J = 7.1 Hz, POC); 46.6 (d, J = 16.0 Hz,
PCCC); 44.8; 31.9 (d, J = 3.1 Hz, PCC); 16.7 (d, J = 5.2 Hz, POCC); 16.6 (d, J = 5.2 Hz,
POCC); *'P NMR (121.5 MHz, CDCl3): & = 24.85 ppm. Anal. Calcd. for C;sH3N,OsP: C,
48.65; H, 6.26; N, 15.13. Found: C, 48.76; H, 6.12; N, 15.03.
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O@ 3-(4-{[3-Benzoyl-2,4-dioxopyrimidin- 1-ylJmethyl}-1H-1,2,3-
o) triazol-1-yl)propylphosphonic acid 31e. White powder;

N>=o m.p.: 130-133°C; IR (KBr): v = 3341, 3014, 2939, 1746,

N 1699, 1662; 1478; 1240, 987; 756; 674 cm™"; "H NMR (300

sz MHz, CD;0D): & = 8.16 (dd, J = 7.9 Hz, J = 1.6 Hz, 1H);

(HO)2(O)P _~_N-N 8.07 (s, 1H, HC5'); 8.06-8.03 (m, 2H, 2x0-CH); 7.82 (ddd, J

=8.6 Hz, /=79 Hz, J = 1.6 Hz, 1H); 7.77-7.68 (m, 2H, p-CH, H8); 7.60-7.54 (m, 2H, 2xm-
CH); 7.32 (dt, J = 7.9 Hz, J = 0.9 Hz, 1H); 549 (s, 2H, CH»); 4.49 (t, J = 7.0 Hz, 2H,
PCCCH>); 2.29-2.10 (m, 2H, PCCH>); 1.73-1.67 (m, 2H, PCH,); °C NMR (151 MHz,
CD;0D): 6 = 168.6 (s, C=0); 161.4 (s, C=0); 149.6 (s, C=0); 141.2 (s, HC=C); 140.2; 136.2;
135.1; 131.6; 130.3; 129.1; 128.2; 125.3 (s, HC=C); 123.7; 115.5; 114.9; 51.2 (d, J/ = 17.8 Hz,
PCCC); 37.7; 23.4 (d, J = 3.7 Hz, PCC); 23.4 (d, J = 140.7 Hz, PC); °'P NMR (121 MHz,
CD3;0D): 6 = 29.05 ppm. Anal. Calcd. for C21Hy0NsO6P: C, 53.73; H, 4.29; N, 14.92. Found:
C, 53.55;H,4.12; N, 15.13.
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HG O 3-{4-[(8-Chloro-1,3-dimethyl-2,6-dioxopurin-7-

N
N4 N—CH yvl)methyl]-1H-1,2,3-triazol-1-yl}propylphosphonic acid
ol /H\N 5 31g. White powder; m.p.: 216-220°C; solubility of 31g
in methanol or water was insufficient to measure the ">C
-

N NMR spectrum; IR (KBr): v = 3124, 2998, 2978, 1608,
1463, 1220, 1028, 968 cm™; 'H NMR (600 MHz,
CD;0D): 6 = 8.09 (s, 1H); 5.70 (s, 2H, CH,); 4.51 (t, J = 7.0 Hz, 2H, PCCCH,); 3.37 (s, 3H,
CHs); 3.34 (s, 3H, CH3); 2.17 (dqv, J = 14.0 Hz, J = 7.0 Hz, 2H, PCCH,); 1.70 (dt, J = 19.2
Hz, J = 7.0 Hz, 2H, PCH,); *'P NMR (243 MHz, CD;0D): § = 27.81 ppm. Anal. Calcd. for
Ci3H7CINsOsP: C, 37.38; H, 4.10; N, 23.47. Found: C, 37.60; H, 4.32; N, 23.33.

(HO)2(Q)P A~ N~N

CHs 3-{4-[(5,6-Dimethyl-benzimidazol-1-yl)methyl]-1H-

N /Q*CHQ, 1,2,3-triazol-1-yl}propylphosphonic acid 31j. White
[N powder; m.p.: 148—-151°C; IR (KBr): v = 3100, 2999,
2948, 2889, 1244, 1040, 965 cm™; '"H NMR (600 MHz,

N CDs;0OD): 6 = 9.44 (s, 1H); 8.31 (s, 1H); 7.78 (s, 1H);

HO),(O)P N
(HO)2(0)P _~_N~\ 7.63 (s, 1H); 5.86 (s, 2H, CH,); 4.55 (t, J = 7.0 Hz, 2H,

PCCCH,); 2.50 (s, 3H, CHs); 2.47 (s, 3H, CHs); 2.22 (dqv, J = 14.3 Hz, J = 7.0 Hz, 2H,
PCCH,); 1.70 (dt, J = 18.7 Hz, J = 7.0 Hz, 2H, PCH>); °C NMR (151 MHz, CD;0D): § =
140.1; 139.6; 137.4; 137.1; 129.5; 129.4; 125.1; 114.0; 112.7; 50.4 (d, J = 18.1 Hz, PCCC);
41.6; 23.6 (d, J = 4.0 Hz, PCC); 23.5 (d, J = 139.2 Hz, PC); 19.3; 19.1; *'P NMR (243 MHz,
CD;0D): 6 = 28.08 ppm. Anal. Calcd. for C;5H;0NsOsP: C, 51.57; H, 5.77; N, 20.05. Found:
C, 51.80; H, 5.52; N, 19.92.
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O@ 3-(4-{[3-Benzoyl-2,4-dioxopyrimidin-1-ylJmethyl}-1H-1,2,3-
'e) triazol-1-yl)propylphosphonic acid 31m. Colourless oil; IR
2:::?;:0 (film): v = 3396, 3010, 2983, 2967, 1665, 1654, 1436; 1237,
978, 782, 701 cm™; 'H NMR (300 MHz, CD;0D): & = 8.30
= (s, 1H, HC5'"); 7.98-7.94 (m, 2H, Haromar); 7.91 (d, J = 8.0
(H0)2(0>P\/\/N\N’N Hz, 1H, HC=CH); 7.75-7.69 (m, 1H, Homa); 7.58=7.52 (m,
2H, Hromar); 5.86 (d, J = 8.0 Hz, 1H, HC=CH); 5.15 (s, 2H, CH,); 4.60 (t, J = 7.1 Hz, 2H,
PCCCH,); 2.29-2.18 (m, 2H, PCCH>); 1.83-1.71 (m, 2H, PCH,); °*C NMR (151 MHz,
CD;0D): § = 168.9 (s, C=0); 163.1 (s, C=0); 150.0 (s, C=0); 145.8; 140.4; 135.2; 131.4;
130.2; 129.2; 129.1; 128.3; 126.3; 101.6;101.6; 51.5 (d, J = 17.9 Hz, PCCC); 42.4; 23.3 (s, J
= 1.4 Hz, PCC); 23.4 (d, J = 146.8 Hz, PC); *'P NMR (121 MHz, CD;0D): & = 29.63 ppm
Anal. Calcd. for CisH gNsOgPxH,O: C, 46.69; H, 4.61; N, 16.01. Found: C, 46.74; H, 4.70;
N, 15.94.
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4-(4-{[6-Aminopurin-9-yl]methyl}-1H-1,2,3-triazol-1-
yl)butylphosphonic acid 32a. White powder; m.p.: 217-
220°C; solubility of 32a in methanol or water was insufficient
to measure the '>°C NMR spectrum; IR (KBr): v = 3460, 3300,
3100, 2981, 2910, 2880, 1660, 1647, 1240, 1023 cm™; 'H
NMR (600 MHz, CD;0D): 6 = 8.45 (s, 1H); 8.42 (s, 1H); 8.15

(s, 1H); 5.65 (s, 2H, CHy); 4.46 (t, J = 7.0 Hz, 2H, PCCCCH,); 2.03 (qv, J = 7.0 Hz, 2H,
PCCCH>); 1.77-1.72 (m, 2H, PCH,); 1.64-1.57 (m, 2H, PCCH,); *'P NMR (243 MHz,
CD3;0D): 6 = 29.02 ppm. Anal. Calcd. for Ci2H;7NgOsP: C, 40.91; H, 4.86; N, 31.81. Found:
C, 40.79; H, 4.99; N, 31.69.
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Q 4-(4-{[6-Aminopurin-9-yl]methyl}-1H-1,2,3-triazol-1-

HsC >=O yl)butylphosphonic acid 31b. Amorphous solid; m.p.: 224—

226°C; Solubility of 32b in methanol or water was

fz insufficient to measure the '*C NMR spectrum; IR (KBr): v =

(HO)Z(O)P/\/\/N\'\]/N 3445, 3102, 2980, 2910, 1668, 1223, 1025 cm™; 'H NMR

(600 MHz, CDs;0D): 6 = 8.30 (s, 1H, HCS"); 7.60 (d, J = 1.0 Hz, 1H, HC=CCH3); 5.08 (s, 2H,

CH,); 4.55 (t, J = 7.1 Hz, 2H, PCCCCH,); 2.09 (qv, J = 7.0 Hz, 2H, PCCCH>); 1.90 (d, J =

1.0 Hz, 3H, HC=CCHs); 1.84-1.79 (m, 2H, PCH,); 1.70-1.63 (m, 2H, PCCH>); *'P NMR

(243 MHz, CD;0D): 6 = 29.86 ppm. Anal. Calcd. for C,H;sNsOsP: C, 41.99; H, 5.29; N,
20.40. Found: C, 42.12; H, 5.03; N, 20.34.
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Q 4-(4-{[2,4-Dioxopyrimidin-1-ylJmethyl}-1H-1,2,3-triazol-1-

N>H:O yl)butylphosphonic acid 32¢. Amorphous solid; m.p.: 204—

206°C; IR (KBr): v = 3440, 3112, 2980, 2942, 1667, 1219,

FJN 1020 cm™'; 'H NMR (600 MHz, CD;0D): § = 8.27 (s, 1H,

(HO)Z(O)P/\/\/N\'\]/ HCS5"); 7.74 (d, J =79 Hz, 1H, HC=CH); 5.71 (d, J = 7.9 Hz,

1H, HC=CH); 5.01 (s, 2H, CH»); 4.39 (t, J = 7.0 Hz, 2H, PCCCCH,); 2.06 (qv, J = 7.3 Hz,

2H, PCCCH>); 1.84-1.78 (m, 2H, PCCH>); 1.70-1.62 (m, 2H, PCH,); *C NMR (151 MHz,

CD;0OD): 6 = 166.5 (s, C=0); 151.9 (s, C=0); 146.6; 141.5; 125.5; 102.1; 50.5; 43.0; 30.6 (d,

J = 16.7 Hz, PCCC); 25.5 (d, J = 135.3 Hz, PC); 19.0 (d, J = 4.5 Hz, PCC); *'P NMR (243

MHz, CD;0D): & = 29.81 ppm. Anal. Calcd. for C;;HcNsOsP: C, 40.13; H, 4.90; N, 21.27.
Found: C, 40.35; H, 4.68; N, 21.50.

'"H NMR

SpinWorks 3: no title

>
O
\N

|

(HO)(0)p” > >NN

{0001 {L
600'T —_ ———

PPM 80 76 72 68 64 60 56 52 48 44 40 36 32 28 24 20 16 1.2 08 04

file: ...rota\Pulpit\UL NMR\mpe 0025\10\fid expt: <zg30> freq. of 0 ppm: 600.260000 MHz
transmitter freq.: 600.263707 MHz processed size: 32768 complex points
time domain size: 65536 points LB: 0.300 GF: 0.0000

width: 12335.53 Hz = 20.5502 ppm = 0.188225 Hz/pt Hz/cm: 206.367 ppm/cm: 0.34379

number of scans: 16

106



3C NMR
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3-{4-[(1,3-Dimethyl-2,6-dioxopurin-7-yl)methyl]-1H-1,2,3-
White
powder; m.p.: <244°C; solubility of 33i in methanol or

triazol-1-yl}-1-hydroxyethyphosphonic acid 33i.

water was insufficient to measure the °C NMR spectrum;
IR (KBr): v = 3344, 3102, 2986, 1699, 1672, 1220, 1015
cm™'; 'TH NMR (300 MHz, CD;0D): & = 8.19 (s, 1H); 8.17

(s, 1H); 5.69 (s, 2H, CHy); 4.80 (ddd, J = 14.2 Hz, J = 4.0 Hz, J = 2.7 Hz, 1H, PCCH Hy);
4.51 (ddd, J = 14.2 Hz, J = 10.3 Hz, J = 5.8 Hz, 1H, PCCH,H}); 4.17 (dt, J = 10.3 Hz, J = 2.7
Hz, 1H, PCH(OH)); 3.53 (s, 3H, CH3); 3.35 (s, 3H, CH3); >'P NMR (121 MHz, CD;0D): § =
19.61 ppm. Anal. Calcd. for C,H;¢N;OgP: C, 37.41; H, 4.19; N, 25.45. Found: C, 37.56; H,

4.28; N, 25.30.
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