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Domino-Knoevenagel-Phospha-Michael reaction.
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((1-Hydroxynaphthalen-2-yl)(4-nitrophenyl)methyl)
phosphonic acid (2a)

!H-NMR (250 MHz, CDCls, 8/ppm): 4.62 (s, 2H, -
PO-OH), 5.30 (d, J= 18.20 Hz, 1H, -CH-PO-), 7.14-7.26
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((2,4-Dichlorophenyl)(1-hydroxynaphthalen-2-yl) methyl)
phosphonic acid (2¢e)

H-NMR of (400 MHz, DMSO-dg, &/ppm): 3.67 (s,
2H, -PO-0OH), 5.22 (d, J= 20.0 Hz, 1H, -CH-PO-), 7.27-
7.29 (m, 1H, arom.), 7.30-7.64 (m, 5H, arom.), 7.70 (s,
1H, arom.), 8.01-8.06 (m, 3H, arom.), 8.62-8.64 (m, 1H, -
OH-Ar). B¥C-NMR (100 MHz, DMSO-ds, 5/ppm): 34.2 (-
CH-PO-), 115.7, 117.7, 122.8, 124.6, 127.1, 128.3, 128.8,
129.1, 129.7, 130.5, 130.8, 130.9, 132.1, 133.0, 139.5,
141.6, 148.3. 3'P-NMR (162 MHz, DMSO-ds, d/ppm,
85% aqueous H3PO; as external reference): 20.1.

((4-Chlorophenyl)(1-hydroxynaphthalen-2-yl)
phosphonic acid (2f)

H-NMR (400 MHz, DMSO-dg, d/ppm): 4.38 (s, 2H, -
PO-OH), 4.86 (d, J=19.20 Hz, 1H, -CH-PO-), 6.74-7.91
(m, 10H, arom.), 9.68 (s, 1H,-OH). 1*C-NMR (100 MHz,
DMSO-ds, o/ppm): 42.9 (-CH-PO-), 108.6, 111.0, 118.6,
118.9, 122.9, 123.8, 125.9, 126.0, 127.4, 129.2, 129.4,
130.0, 1315, 189.8 (-C-OH). 3P-NMR (162 MHz,
DMSO-dg, d/ppm, 85% aqueous HsPO.s as external
reference): 24.9.

methyl-

((4-Cyanophenyl)(1-hydroxynaphthalen-2-yl)
phosphonic acid (29)

1H-NMR (400 MHz, DMSO-ds, 5/ppm): 4.69 (s, 2H, -
PO-OH), 5.10 (d, J=12.0 Hz, 1H, -CH-PO-), 6.56 (s, 1H,
arom.), 7.28-7.88 (m, 9H, arom.), 8.28 (s, 1H, -OH). 3C-
NMR (100 MHz, CDCls, d6/ppm): 38.0 (-CH-PO-), 115.9,
118.0 (-CN), 122.0, 124.5, 127.1, 128.8, 129.0, 129.5,
131.0, 131.1, 132.4, 148.7, 150.0 (-C-OH). P-NMR
(162 MHz, DMSO-ds, d/ppm, 85% aqueous HsPO4 as
external reference): 19.7.

methyl)

((5-Bromo-2-hydroxyphenyl)(1-hydroxynaphthalen -2-yl)
methyl)phosphonic acid (2h)

'H-NMR (400 MHz, DMSO-dg, 6/ppm): 4.30 (s, 2H, -
OH), 4.96 (d, J=14.8 Hz, 1H, -CH-PO-), 6.68-7.86 (m,
9H, arom.), 8.39 (s, 1H, -OH-naphthyl), 10.96 (s, 1H, -
OH-phenyl). 3C-NMR (100 MHz, CDCls, é/ppm): 42.4
(d, YJcp=118 Hz, -CH-PO-), 116.6, 117.5, 120.9, 121.2,
123.9, 124.5, 126.2, 127.2, 128.3, 129.0, 129.3, 131.1,
131.4, 132.4, 151.7, 152.3. 3P-NMR of (162 MHz,
DMSO-dg, d/ppm, 85% aqueous HsPOs as external
reference): 19.9.
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(m, 3H, arom.), 7.39-7.46 (m, 2H, arom.), 7.65-7.81
(m, 4H, arom.), 8.25-8.29 (m, 1H, arom.), 8.62 (s, 1H, -
OH-Ar). 3C-NMR (63 MHz, CDCls, 6/ppm): 68.6 (-CH-
PO-), 107.2, 118.6, 123.6, 126.6, 127.6, 129.2, 129.7,
134.3, 144.3, 147.5, 156.0. 3'P-NMR (162 MHz, DMSO-
ds, 6/ppm, 85% aqueous H3PO,4 as external reference):
19.6.

((1-Hydroxynaphthalen-2-yl)
phosphonic acid (2b)

'H-NMR (400 MHz, DMSO-ds, 6/ppm): 2.03 (s, 3H, -
CHgs), 3.39 (s, 2H, -PO-OH), 5.77 (s, 1H, -CH-PO-),
6.66-7.62 (m, 8H, arom.), 7.90-7.92 (d, J= 8.8 Hz,
1H, arom.), 8.64-8.67 (d, J= 8.8 Hz, 1H, arom.), 9.96
(s, 1H, -OH-Ar). BC-NMR (100 MHz, DMSO-ds,
o/ppm): 20.3 (-CHg), 36.0 (-CH-PO-), 117.4, 117.6,
123.4, 124.4, 126.8, 127.7, 128.5, 128.8, 130.6, 130.8,
136.3, 142.6, 147.8 (-C-OH). 3P-NMR (162 MHz,
DMSO-dg, o/ppm, 85% aqueous HsPO., as external
reference): 21.3.

(m-tolyl) methyl)

((1-Hydroxynaphthalen-2-yl) (4-methoxyphenyl) methyl)
phosphonic acid (2c)

'H-NMR (400 MHz, DMSO-ds, 6/ppm): 3.63 (s, 3H, -
OCHs3), 4.43 (s, 1H, -PO-OH), 4.73 (d, J=20.4 Hz, 1H, -
CH-PO-), 6.47 (m, 1H, arom.), 6.68-6.70 (m, 1H, arom.),
7.28-7.86 (m, 7H, arom.), 8.39-8.41 (d, J=8.8 Hz, 1H,
arom.), 9.91 (s, 1H, -OH-Ar). ®C-NMR (100 MHz,
DMSO-ds, d/ppm): 37.0 (-OCHg), 55.0 (-CH-PO-), 113.8,
117.9, 122.6, 124.2, 125.7, 128.71, 128.79, 129.1, 131.0,
131.4, 137.3, 148.6 (-C-OH), 157.8 (C-OCH3). 3'P-NMR
(162 MHz, DMSO-dg, d/ppm, 85% aqueous H3PO4 as
external reference): 25.2.

((4-(Dimethylamino)phenyl)(1-hydroxynaphthalen-2-yl)methyl)
phosphonic acid (2d)

'H-NMR (400 MHz, DMSO-dg, &/ppm): 2.44
(s, 6H, -N(CHa),), 3.33 (s, 2H, -PO-0OH), 5.89 (d, J=17.2
Hz, 1H, -CH-PO-), 6.69-7.89 (m, 9H, arom.), 8.59-8.62
(d, J=8.40 Hz, 1H, arom.), 9.94 (s, 1H, -OH-Ar).
B3C-NMR of (100 MHz, DMSO-ds, &/ppm): 36.7
(-N(CHz3)2), 40.1 (-CH-PO-), 117.6, 123.2, 124.9, 127.0,
128.3, 128.6, 129.1, 129.6, 130.6, 130.7, 144.4 (-C-
N(CHz),), 147.9 (-C-OH). 3P-NMR (162 MHz, DMSO-
ds, o/ppm, 85% aqueous HsPO, as external reference):
19.0.

R = cole
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((2-Hydroxy-5-nitrophenyl)(1-hydroxynaphthalen-2-yl)
methyl)phosphonic acid (2i)

!H-NMR (400 MHz, DMSO-ds, d/ppm): 4.45 (s, 2H, -
PO-OH), 5.42 (d, J=27.20 Hz, 1H, -CH-PO-), 6.86-7.85
(m, 9H, arom.), 9.55 (s, 1H, -OH-naphthyl), 10.96 (s, 1H,
-OH-phenyl). 3C-NMR (100 MHz, DMSO-ds, 5/ppm):
30.8 (d, Nep=73.3 Hz, -CH-PO-), 115.2, 116.5, 116.9,
117.2, 117.8, 121.0, 122.8, 124.9, 125.9, 128.4, 1285,
129.0, 143.1, 147.7, 151.2, 154.2. 3'P-NMR (162 MHz,
DMSO-dg, d/ppm, 85% aqueous HsPO. as external
reference): 25.0.
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