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NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

The essential material for this application, including the background of the

invention, the disclosure of the invention, including Preparations and Examples, is

incorporated by reference from pending and commonly owned U.S. Provisional
application No. 60/909,315, filed March 30, 2007, as well as references cited therein,
under the provisions of MPEP 608.01(p).

EXAMPLES

Example numbers 13-55 are prepared using similar procedures described for examples 5-
8, as disclosed in U.S. Provisional application No. 60/909,315. The identification and
NMR/MS details are shown below:

o] R2
Example R’ R* R* R™ R!
13 Ph H H Me Et
14 1-Napth H H Me Bn
15 Ph H H H Me
16 2,4-C1-Ph H H Me Me
17 1-Napth H H Me Me
18 Ph * H * Me
19 Ph H H Me n-Bu
20 Ph H H Me Bn
21 4-F-Ph H H Me Me
22 4-Cl-Ph H H Me Me
23 3,4-CI-Ph H H Me Me
24 Ph H H Me 2-Bu
25 Ph H H Me i-Pr
26 4-MeO-Phh H H Me n-Bu
27 4-F-Ph H H Me Et
28 4-F-Ph H H Me i-Pr
29 4-F-Ph H H Me Bn
30 4-MeO-Phh H H Me i-Pr
31 2-Cl-Ph H H Me Bn
32 2,4-C1-Ph H H Me n-Bu
33 4-Me-Ph H H Me i-Pr
34 4-F-Ph H H Me n-Bu
35 34-diCI-Ph H H Me Et
36 2-Cl-Ph H H Me i-Pr
37 4-MeO-Ph H H Me Bn
38 Ph H H Me n-Pen
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Example R’ R* R* R™ R!
39 4-Cl-Ph H H Me i-Pr
40 4-C1-Ph H H Me n-Bu
41 4-Cl-Ph H H Me Et
42 4-Me-Ph H H Me n-Bu
43 4-Me-Phe H H Me Bn
44 Ph H H Et Me
45 Ph H H Me 4-F-Bn
46 4-C1-Ph H H Me n-Bu
47 Ph H H Me 3-Me-1-Bu
48 3,4-diCl-Ph H H Me Bn
49 Ph H H Me c-Hex
50 Ph H Me H n-Bu
51 Ph H Me H 1-Pr
52 Ph H Me H Bn
53 2-Cl-Ph H H Me n-Bu
54 4-Br-Ph H H Me i-Pr
*R? and R* together are -(CH»);— as derived from L-
proline
Example NMR/MS

1H NMR (DMSO-d6) & 1.12-1.16 (m, 3H), 1.20-1.28(m,6H), 3.70-3.90 (m, 2H), 4.00-
4.08 (m, 3H), 4.18-4.45 (m, 2H), 5.52-5.58 (m, 1H), 5.85-5.98 (m, 1H), 6.00-6.20 (m,
2H), 7.16-7.23 (m, 3H), 7.37-7.40 (m, 2H) , 7.54-7.60 (m, 1H), 11.54 (s.1H) ; MS, m/e
516.1 (M+1)+

13

1H NMR (DMSO-d6) & 1.18-1.30 (m, 6H), 3.78-4.10 (m, 3H), 4.38-4.49 (m, 2H),
4.99-5.11 (m, 2H), 5.28-5.40 (m, 1H), 5.85-6.10 (m, 2H), 6.30-6.41 (m, 1H), 7.28-7.32

14 (m, 5H), 7.41-7.60 (m, 5H), 7.73-7.76(m, 1H) , 7.94-8.11(m, 1H) , 8.13-8.15(m,
1H) , 11.50 (s.1H) ; MS, m/e 628.4 (M+1)+

1H NMR (DMSO-d6) & 1.22 (d, J=22.4 Hz, 3H), 3.59(s, 3H), 3.63-3.69 (m, 2H), 3.74-
3.8(m, 1H), 4.02(d, I=11.2 Hz, 1H), 4.23-4.28(m, 1H), 4.40-4.43 (m, 1H), 5.57-5.60
(m, 1H), 5.89(d, J=6.8 Hz, 1H), 6.00-6.06(m, 2H), 7.15-7.23 (m, 3H), 7.35-7.39 (m,
2H),7.52(d, J=8 Hz, 1H), 11.52(s, 1H) ; MS, m/e 487.97 (M+1)+

15

1H NMR (DMSO-d6) & 1.22-1.28 (m, 6H), 3.57-3.60 (m, 3H), 3.84-3.92 (m, 2H),
16 4.00-4.04 (m, 1H), 4.31-4.44 (m, 2H), 5.54-5.61 (m, 1H), 5.85-6.10 (m, 2H), 6.32-6.43
(m, 1H), 7.44-7.54 (m, 3H), 7.72-7.75 (m, 1H), 11.54 (s.1H) ; MS, m/e 570.2 (M+1)+

1H NMR (DMSO-d6) & 1.15-1.27 (m, 6H), 3.51-3.55 (d, 3H), 3.85-3.96 (m, 2H), 4.00-
4.10(m, 1H), 4.30-4.46 (m, 2H), 5.31-5.39 (m, 1H), 5.89-6.05 (m, 2H), 6.22-6.34 (m,
1H), 7.44-7.60 (m, SH), 7.73-7.77 (m, 1H), 7.93-7.96 (m, 1H), 8.12-8.14 (m,
1H),11.50(s.1H) ; MS, m/e 552.1 (M+1)+

17

1H NMR (DMSO-d6) & 1.19 (d, J=22.8 Hz, 3H), 1.69-1.84 (m, 3H), 1.99-2.04 (m, 1H),
3.16-3.21 (m, 2H), 3.58 (s, 3H), 3.68-3.8 (m, 1H), 4.00 (m, 1H), 4.01-4.13 (m, 1H),

18 4.22-4.25 (m, 1 H), 4.5 (d, T= 11.2 Hz, 1H), 5.54 (d, T = 8.0 Hz, 1H), 5.86 (s, 1H), 5.6
(d,7=19.6 Hz, 1H), 7.15-7.2 (m, 3H), 7.34 (t, ] = 8.0 Hz, 2H), 7.51 (d, T = 8.0 Hz,
1H), 11.38 (s, 1H) ; MS, m/e 527.93(M+1)+
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NMR/MS

1H NMR (DMSO-d6) & 0.80-0.90 (m, 3H), 1.20-1.35 (m, 8H), 1.48-1.55 (m, 2H),
3.78-3.88 (m, 2H), 3.95-4.08 (m, 3H), 4.22-4.45 (m, 2H), 5.55-5.57(t, 1H), 5.85-6.18
(m, 3H), 7.14-7.23 (m, 3H), 7.35-7.40 (m, 2H), 7.51-7.60 (d, 1H), 11.50 (s.1H) ; MS,
m/e 544.2 (M+1)+

1H NMR (DMSO-d6) & 1.20-1.30 (m, 6H), 3.72-4.05 (m, 3H), 4.23-4.27 (m, 1H),
4.32-4.45 (m, 1H), 5.07-5.10(t, 2H), 5.52-5.56(t , 1H), 5.86-6.10 (m, 2H), 6.13-

6.21(m,1H), 7.15-7.21 (m, 3H), 7.29-7.40 (m, 7H), 7.51-7.56 (d, 1H), 11.50 (s.1H) ;
MS, m/e 578.2 (M+1)+

1H NMR (DMSO-d6) & 1.28-1.34 (m, 6H), 3.65(d, I= 4 Hz, 3H), 3.85-3.96 (m, 2H),
4.06-4.12 (m, 1H), 4.30-4.34 (m,1H), 4.40-4.47 (m, 1H), 5.62-5.67 (m, 1H), 5.94-
6.01(m, 1H), 6.09 (d, I=18.8 Hz, 1H), 6.17-6.26 (m, 1H), 7.27-7.33(m, 4H), 7.62 (d, J
=7.6 Hz, 1H), 11.61 (s, 1H) ; MS, m/e 519.94(M+1)+

1H NMR (DMSO-d6) & 1.22-1.28 (m, 6H), 3.58 (d, 2H), 3.70-3.95(m,2H), 3.95-4.08
(m,1H), 4.23-4.45 (m, 2H), 5.55-5.61(t , 1H), 5.85-6.10 (m, 2H), 6.15-6.23(m, 1H),

7.20-7.26 (m, 2H), 7.43-7.46 (m, 2H), 7.54-7.57 (d, 1H), 11.50 (s.1H) ; MS, m/e 536.1
(M+1)+

1H NMR (DMSO-d6) & 1.13 (m, 6H), 3.49 (s, 3H), 3.61-3.85 (m, 2H), 3.90-3.93 (m,
1H), 4.16-4.22 (m, 1H), 4.27-4.31 (m, 1H), 5.47-5.52 (m, 1H), 5.82 (d, T= 11.6 Hz,
1H), 5.93(d, T = 19.2 Hz, 1H), 6.15-6.25 (m, 1H), 7.13 (t, T = 9.6 Hz, 1H), 7.43 (d, T =
12Hz, 2H), 7.57 (d, T = 6.0 Hz, 1H), 11.43(s, 1H) ; MS, m/e 569.85 (M+1)+

1H NMR (DMSO-d6) & 0.83 (d, J = 6.8 Hz, 6H), 1.20-1.26 (m, 6H), 1.79-1.86 (m, 1H),

3.73-3.90 (m, 4H), 4.01 (t, J = 11.2 Hz, 1H), 4.21-4.28 (m, 1H), 4.33-4.42 (m, 1H),
5.54 (t, T=7.6 Hz, 1H), 5.85-5.92 (m, 1H), 5.99-6.13 (m, 2H), 7.19 (t, ] = 8 Hz, 3H),
7.36 (t, = 7.6 Hz, 2H), 7.53 (d, T = 7.6 Hz, 1H), 11.52 (s, 1H) ; MS, m/e 544.00
(M+1)+

1H NMR (DMSO-d6) & 1.13-1.28 (m, 12H), 3.74-3.81 (m, 2H), 3.95-4.08 (m,1H),
4.20-4.45 (m, 2H), 4.83-4.87 (m, 1H), 5.52-5.58 (m, 1H), 5.84-6.15 (m, 3H), 7.17-7.23
(m, 3H), 7.35-7.39 (m, 2H), 7.54-7.57 (m, 1H), 11.50 (s.1H) ; MS, m/e 530.2 (M+1)+

1HNMR (400MHz, DMSO): § =0.78-0.82 (m, 3H), 1.29-1.47 (m, 8H), 1.49-1.54 (m,
2H), 3.66-3.87 (m, 5H), 3.96-4.02 (m, 3H), 4.21-4.39 (m, 2H), 5.57 (t, J= 12.0Hz, 1H),
5.84-6.05 (m, 3H), 6.90 (dd, T1 =8.0Hz, J2=4.0Hz, 2H), 7.09-7.14 (dd, J1=16.0Hz,
J2=4.0Hz, 2H), 7.55 (d, J=8.0Hz, 1H), 11.48-11.62 (s, 1H)

1H NMR (DMSO-d6) & 1.12-1.28 (m, 9H), 3.72-3.94(m,2H) ,3.98-4.10 (m,3H), 4.21-
4.42(m,2H), 5.55-5.61 (1, 1H), 5.85-6.20 (m, 3H), 7.18-7.25 (m,4H), 7.55-7.58 (d, 1H),
11.50 (s.1H) ; MS, m/e 533.90 (M+1)+

1H NMR (DMSO-d6) & 1.13-1.30 (m, 12H), 3.74-3.85(m,2H) ,3.98-4.06 (m, 1H), 4.23-
4.41(m,2H), 4.83-4.87 (m, 1H), 5.55-5.61 (t, 1H), 5.85-6.12 (m, 3H), 7.18-7.24
(m,4H), 7.55-7.58 (d, 1H), 11.50 (s.1H) ; MS, m/e 547.91 (M+1)+

1H NMR (DMSO-d6) & 1.10-1.23 (m, 6H), 3.65-3.89(m,3H) ,4.10-4.30 (m,2H), 4.96-
5.00(m,2H), 5.46-5.50 (1, 1H), 5.75-5.96 (m, 2H), 6.04-6.12(m, 1H), 7.05-7.11 (m,4H),
7.20-7.24 (d, SH), 7.42-7.45(d,1H), 11.50 (s.1H) ; MS, m/e 595.94 (M+1)+
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NMR/MS

IHNMR (400MHz, DMSO): 5=1.15-1.27 (m, 12H), 3.71-3.89 (m, 5H), 3.98-4.02 (m,
1H), 4.22-4.25 (m, 1H), 4.33-4.39 (m, 1H), 4.84-4.87 (m, 1H), 5.57 (t, J= 12.0Hz, 1H),
5.91-6.03 (m, 3H), 6.90 (d, J= 8.0Hz, 2H), 7.09-7.14 (m, 2H), 7.55 (d, J= 8.0Hz, 1H),
11.51 (s, 1H)

1H NMR (DMSO-d6) & 1.23 (m, 6 H), 3.93-4.00 (m, 3 H), 4.27-4.40 (m, 2H), 5.0(t, J=
7.2 Hz, 2 H), 5.53 (n,1 H), 5.80-6.0(m , 2 H), 6.30(m, 1H), 7.15 (d, J= 2.4 Hz, 1 H),
7.27 (m, 6 H), 7.51 (m, 3 H), 11.5 (s, 1 H) ; MS, m/e 579.87(M+1)+ / 596.78 (M+18)+

1H NMR (DMSO-d6) $=0.82 (m, 3 H),1.23 (m, 8 H) , 1.47 (m, 2 H), 3.86 (m, 2 H),
3.84 (m, 3 H),4.27-4.43 (m, 2H), 5.5 (m , 1 H), 6.02 (m ,2 H), 6.35(m, 1H), 7.44 (m, 3
H), 7.77 (m, 1 H), 11.5 (s, 1 H) ; MS, m/e 611.87(M+1)+

1H NMR (DMSO-d6) & 1.14-1.27 (m, 12H), 2.17-2.26 (m, 3H), 3.73-3.82 (m, 1H),
3.99-4.02 (m, 1H), 4.23-4.26 (m, 1H), 4.37-4.40 (m, 1H), 4.82-4.88 (m, 1H), 5.52-5.58
(m, 1H), 5.85-6.07 (m, 3H), 7.01-7.20 (m, 4H), 7.55 (d, T = 16Hz, 1H), 11.51 (s, 1H);
MS, m/e 543.98 (M+1)+; 1108.86 (2M+23)+

1H NMR (DMSO-d6) & 0.82-0.89 (m,3H), 1.20-1.31 (m, 8H), 1.48-1.53 (m,2H), 3.77-
3.90 (m,2H) ,3.95-4.10 (m,3H), 4.21-4.45(m,2H), 5.56-5.61 (t, 1H), 5.83-6.20 (m, 3H),
7.18-7.25 (m,4H), 7.55-7.58 (d, 1H), 11.50 (s.1H) ; MS, m/e 584.1 (M+23)+

1H NMR (DMSO-d6) 81.12-1.31 (m, 9H), 3.77-3.92 (m,2H), 3.95-4.08 (m,3H), 4.21-
4.45(m,2H), 5.56-5.62 (1, 1H), 5.80-6.11 (m, 2H), 6.18-6.33(m,1H), 7.18-7.25 (m,1H),
7.49-7.56 (d, 2H), 7.62-7.67(m,1H), 11.50 (s.1H) ; MS, m/e 606.1 (M+23)+

IHNMR (400MHz, DMSO): 5 =1.12-1.16 (m, 6H), 1.21-1.27 (m, 6H), 3.79-3.85 (m,
2H), 4.00-4.07 (m, 1H), 4.28-4.32 (m, 1H), 4.38-4.43 (m, 1H), 4.83-4.87 (m, 1H), 5.56
(dd, J1=16.0Hz, J2=8.0Hz, 1H), 5.85-6.12 (m, 2H), 6.20-6.33 (m, 1H), 7.19-7.22 (m,
1H), 7.33 (1, I= 16.0Hz, 1H), 7.48-7.55 (m, 3H), 11.55 (s, 1H)

IHNMR(400MHz,DMSO): 5=1.19-1.26 (m, 6H), 3.69-3.70 (s, 3H), 3.87 (m, 2H), 3.99
(m, 1H), 4.20-4.21 (m, 1H), 4.35 (m, 1H), 5.07-5.09 (m, 2H), 5.54 (t, T = 16.0Hz, 1H),
5.85-5.92 (m, 1H), 6.04-6.10 (m, 2H), 6.86 (d, I= 8.0Hz, 2H), 7.09 (dd, J1=16.0Hz,
12=4.0Hz, 2H), 7.30-7.34 (m, SH), 7.53 (s, 1H), 11.52 (s, 1H)

1H NMR (DMSO-d6) 5 0.79-0.81 (m, 3H), 1.17-1.23 (m, 10H), 3.74-3.81 (m, 2H),
3.94-3.96 (m, 3H), 4.19-4.36 (m, 2H), 5.49-5.54 (m, 1H), 5.87-6.08 (m,3H), 7.14-7.33
(m, 3H), 7.31-7.35 (m, 2H), 7.51 (d, T = 8Hz, 1H), 11.51 (s, 1H) ; MS, m/e 557.9
(M+1)+; 1136.88 (2M+23)+

1H NMR (DMSO-d6) & 1.04-1.19 (m, 12H), 3.76-3.80 (m , 2H), 3.98-4.08 (m, 1H),
4.42-4.42 (m, 2H), 4.82-4.85 (m, 1H), 5.55-5.60 (m, 1H), 5.80-6.20 (m,3H),7.20-7.2
5(m, 2H), 7.43 (d, J = 8.8Hz, 1H), 7.54 (d, T = 8Hz, 1H), 11.51 (s, 1H) ; MS, m/e
563.88 (M+1)+; 1148.73 (2M+23)+
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Example NMR/MS

1H NMR (DMSO-d6) 8 0.85 (t, J = 7.2 Hz, 3H), 1.22-1.33 (m, 8H),1.45-1.53 (m, 2H),
3.80-3.87 (m, 2H), 3.96-4.04 (m, 3H), 4.24-4.27 (m, 1H), 4.35-4.39 (m, 1H), 5.56-5.61
(m, 1H), 5.82-6.11 (m, 2H), 6.15-6.18 (m, 1H), 7.20-7.56 (m, 4H), 7.51-7.57 (m.1H),

11.54 (s, 1H); MS, m/e577.95(M+1)+

40

1H NMR (DMSO-d6) & 1.14 (t, J = 7.0Hz, 3H), 1.20-1.28 (m, 6H),3.77-3.88 (m, 2H),
3.99-4.07 (m, 3H), 4.24-4.28 (m, 1H), 4.34-4.43 (m, 1H), 5.56-5.61 (m, 1H), 5.86-6.13
(m, 2H), 6.15-6.24 (m, 1H), 7.20-7.26 (m, 2H), 7.44 (d, T = 7.6Hz, 2H) , 7.55 (d, T =
7.6Hz, 1H), 11.55 (s, 1H); MS, m/e549.11(M+1)+

41

1H NMR (DMSO-d6) & 0.79-0.83 (m, 3H), 1.17-1.28 (m, 8H), 1.45-1.47 (m, 2H), 2.22
(d, T =2.8Hz, 1H), 3.70-3.90 (m, 2H), 3.95-3.98 (m, 3H), 4.10-4.40 (m, 2H), 5.51 (¢,
1H), 5.80-5.90 (m, 1H), 5.95-6.05 (m, 2H), 7.02-7.06 (m, 2H), 7.51 (t, J = 4.2Hz , 4H),
7.51(d, 1H), 11.51 (s, 1H) ; MS, m/e 557.99(M+1)+; 1136.84(2M+23)+

42

1H NMR (DMSO-d6) & 1.16-1.24 (m, 6H), 2.22 (s , 3H), 3.65-4.03 (m,3H), 4.11-4.38
(m, 2H), 5.04-5.05 (m, 2H), 5.48-5.50 (m, 1H), 5.77-5.87 (m,1H),5.90-6.11 (m, 2H),
6.98-7.10 (m, 4H), 7.28-7.32 (m, SH), 7.50 (t ,1H), 11.48 (s, 1H) ; MS, m/e 592.00
(M+1)+.

43

1H NMR (DMSO-d6) & 0.70-0.80 (m, 3H), 1.11-1.26 (m, 3H), 1.42-1.61 (m, 2H),
3.50-3.54 (m, 3H), 3.58-3.80 (m, 2H), 3.91-4.02 (m, 1H), 4.12-4.38 (m, 2H), 5.47-5.52
(m,1H),5.90-6.03 (m, 2H), 7.08-7.16 (m, 3H), 7.26-7.35 (m, 2H),7.48 (,1H),11.45 (s,
1H) ; MS, m/e 515.95 (M+1)+; 1052.82 (2M+23)+

44

'HNMR (400MHz, DMSO): § 1.20-1.26 (m, 6H), 3.80-3.93 (m, 2H), 3.98 (s, 1H),
4.25-4.26 (m, 1H), 4.36-4.37 (m, 1H), 5.07 (s, 2H), 5.52-5.55 (m, 1H), 5.86-5.87(m,
1H), 5.98-6.04 (m, 1H), 6.14-6.17 (m, 1H), 7.15-7.20 (m, SH), 7.36 (dd, J = 20.0, 8.0
Hz, 4H), 7.54 (s, 1H), 11.55 (s, 1H)

45

'HNMR (400MHz, DMSO): § 1.21-1.28 (m, 6H), 3.71-3.88 (m, 1H), 3.91-3.98 (m,
1H), 4.00-4.01 (m, 1H), 4.23-4.27 (m, 1H), 4.35-4.38 (m, 1H), 5.08 (d, J = 4.0Hz, 2H),
5.57 (dd, J = 12.0, 8.0 Hz, 1H), 5.91 (d, J = 8.0 Hz, 1H), 6.01 (d, J = 8.0 Hz, 1H),
6.22-6.24 (m, 1H), 7.17-7.23 (m, 2H), 7.31-7.40 (m, 7H), 7.53 (s, 1H), 11.50 (s, 1H)

46

'HNMR (DMSO-d5) 8 0.80-0.82 (m, 6H), 1.18-1.40 (m, 8H), 1.50-1.58 (m, 1H), 3.71-
3.82 (m, 3H), 3.97-3.4.01 (m, 3H), 4.21-4.40 (m, 2H), 5.30(t, J = 8.6 Hz, 1H), 5.81-
6.10 (m, 3H), 7.15-7.20 (m, 3H), 7.32-7.36 (m, 2H), 7.48 (d, J= 8.4 Hz, 1H), 11.38 (s,
1H) ; MS, m/e 557.98 (M+1)"; 1136.88 (2M+23)"

47

'HNMR (DMSO-d5) 8 1.05-1.37 (m, 6H), 3.71-3.82 (m, 1H), 3.87-4.02 (m, 2H), 4.28-
4.29 (m, 1H),4.36-4.38 (m, 1H),5.04 (d, J = 5.2Hz, 2H), 5.55-5.64 (m, 1H), 5.85-5.94
(m, 1H), 6.00-6.05 (m, 1H), 6.29-6.40 (m, 1H),7.17-7.24 (m, 1H), 7.30-7.41 (m, SH),
7.45-7.58 (m, 2H), 7.61 (d, J = 4.0Hz, 1H), 11.53 (s, 1H); MS, m/e545.80(M+1)";

48
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and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




