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Table 1 31P a and 1H-NMR b,c,d
Comp.
31P
Aromatic
Others

1

8.00[s, 1H, H2]
8.30[s, 2H, Hi]



7.80[d, 2H, H4,6, 7.8f]
4.2[m, 2H, H8]



7.40[t, 1H, H5, 7.8f]
3.7[m, 8H, H7, H11]




1.9[m, 8H, H9, H10]

2e

6.7[m, 4H, H2, H5]
7.59, 7.57, 7.56 [s, 4H, Hi]




4.3[m, 4H, H8]




3.8[m, 8H, H11]




3.5[m, 8H, H7]




1.9[m, 16H, H9, H10]

2ae

6.69, 6.63 [s, 4H, H2, H5]
7.59, 7.56 [s, 4H, Hi]




4.3[m, 4H, H8]




3.8[m, 8H, H11]




3.5[m, 8H, H7]




1.9[m, 16H, H9, H10]

3i

8.02[s, 2H, H2]
7.96[s, 4H, Hi]



7.16[s, 2H, H5]
4.3[m, 4H, H8]




3.4, 3.9[m, 8H, H7]




3.7[m, 8H, H11]




1.8[m, 16H, H9, H10]

4
42.7s, 42.6s
7.05[s, 2H, H2]
8.04[d, 2H, Hi, 8.3h]



6.54[d, 2H, H5, 5.9h]
4.4[br, 4H, H8]




3.3, 4.1[br, 8H, H7]




3.7[br, 8H, H11]




1.9[br, 16H, H9, H10]

5j
11.0s
7.46[s, 1H, H2]
8.05[d, 2H, Hi, 8.3h]



6.40[t, 1H, H5, 5.4h]
4.4[m, 2H, H8]




3.4, 4.4[m, 4H, H7]




3.8[m, 4H, H11]




1.7, 1.9, 2.1[m, 8H, H9, H10]

6k

7.18[s, 1H, H2]
7.86 [s, 2H, Hi]



5.10[s, 1H, H5]
4.5[m, 2H, H8]




3.4, 4.3[m, 4H, H7]




3.8[m, 4H, H11]




1.7, 1.9, 2.1[m, 8H, H9, H10]

7l

7.83[s, 1H, H2]
7.90 [s, 2H, Hi]



7.09[s, 1H, H5]
4.3[m, 2H, H8]




3.8[m, 4H, H11]




1.9[m, 8H, H9, H10]

8
61.0 [d, 24.2m], 43.9d

8.31[s, 2H, Hi]




8.25[d, 2H, Hi, 7.8h]




4.3[br, 4H, H8]




3.6[m, 4H, H7]




3.8[m, 8H, H11]




1.9[m, 16H, H9, H10]

9n
63.8[d, 1P, 10.5m], 63.7[d, 1P, 10.5m] 54.0[d, 1P], 53.9[d, 1P]
8.14[d, 1H, H2, 2.0h]
8.54[d, 2H, Hi, 8.3h]



6.62[t, 1H, H5, 9.3h]
3.8[br, 2H, H8]




3.4[m, 4H, H11]




1.7[m, 8H, H9, H10]

10
61.7[d, 1P, 26.3m], 61.6[d, 1P, 26.3m] 44.5[d, 2P]
8.1[br, 1H, H2]
8.53[d, 2H, Hi, 7.8h]




3.4[m, 4H, H11]




1.9[m, 8H, H9, H10]

11o
32.1s
8.04[t, 1H, H5, 5.9h]
8.10[d, 2H, Hi, 7.8h]




3.8[m, 4H, H11]




1.9[m, 8H, H9, H10]

12k
45.4s,45.5s
5.87[d, 1H, H5, 5.4h]
8.11[d, 1H, Hi, 8.3h]

7.83[s,1H, Hi]




4.4[m, 2H, H8]




3.4, 4.3[m, 2H, H7]




3.8[m, 4H, H11]




1.9[m, 8H, H9, H10]

13k
45.4s,45.3s
5.89[d, 2H, H5, 4.4h]
8.23[d, 2H, Hi, 6.0h]

7.84[s,2H, Hi]




4.4[m, 8H, H8]




3.4, 4.3[m, 8H, H7]




3.8[m, 4H, H11]




1.9[m, 16H, H9, H10]

14

7.77[s, 4H, H 2,3,5,6]
8.31[s, 2H, Hi]




4.2[m, 2H, H8]




3.7[m, 8H, H7, H11]




1.9[m, 8H, H9, H10]

15e

6.50, 6.48[s, 4H, H 2,5]
7.70, 7.67, 7.66[s, 4H, Hi]




4.3[m, 4H, H8]




3.6[m, 8H, H11]




3.2[m, 4H, H7]




1.9[m, 16H, H9, H10]

17
41.7s
6.09[2H, H 2,5, 3.91h]
7.19 [2H, H i, 6.34h]




4.3[m, 2H, H8]




3.3, 4.2[m, 2H, H7]




3.7[m, 4H, H11]




1.9[m, 8H, H9, H10]

a In CDCl3 unless otherwise stated. Measured at 80.9 MHz (ca.( 20º C); chemical shifts (() in ppm (( 0.1) to high frequency of 85 % H3PO4. b In CDCl3. Measured at 200 MHz (ca.( 20º C); chemical shifts (() in ppm (( 0.01) to high frequency of SiMe4. c coupling constants in Hz. d s, singlet; d, doublet; dd, doublet of doublets; t, triplet; m, multiplet; br, broad. e((CHacetate) = 2.23[s, 6H], 2.00[s, 6H] ppm (compounds 2 and 2a); 2.20[s, 6H], 1.90[s, 6H] ppm (compound 15). f 3JHH.  g 4JHH. h JPH. i in DMSO-d6. j (PMe = 1.2 [m, 12H] ppm. k ((Hpyridine) = 8.6[d, 4H, Hortho, 5.4f]; 7.1[m, 4H, Hmeta]; 7.6[t, 2H, Hparra, 7.3f] ppm (compound 6). 7.98[d,4H, Ho, 5.0f]; 6.6[m,4H, Hm] ppm (compound 12). 8.20 [d,4H, Ho, 5.9f]; 6.67[d,4H, Hm] ppm (compound 11). l((Hacac) = 5.3[s, 2H, CH];2.07[s, 6H, Me], 1.97[s, 6H, Me] ppm. m JPP. n (( PCH=CHP) = 6.88 m ppm. o ((CHFerrocene) =  4.6[m, 4H], 4.4[br, 4H] ppm.
