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'H-NMR (300
MHz, CDCl3) 1.10 (s, 6H, 2 x CH3), 3.06 (s, 2H, CH;0), 3.65 (s, 6H, 2 x OCH3), 6.62-6.79 (m,
4H, PhCH), 7.02-7.46 (2% > 7, 8H, PhCH); *C-NMR (75 MHz, CDCl;) 22.6 (2 x CH3), 43.5
(C(CH3),), 55.1 (2 x OCHy3), 85.9 (CPhs), [125.3, 126.7, 127.7, 128.2, 129.1, 130.0, 136.0, 144.9,
158.4 (Ph), % F o HE#], 182.2 (C=0).
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goooano

'H-NMR (300 MHz, CDCl3) 1.16 (s, 6H, 2 x CH3), 3.02 (t, J
6.0, 2H, CH,S), 3.09 (s, 2H, CH,0), 3.66 (t, J 6.0, 2H, CH,0H), 3.72 (s, 6H, 2 x OCH3), 6.74-
6.78 (m, 4H, PhCH), 7.09-7.36 (% ¥ v #, 8H, PhCH); *C-NMR (75 MHz, CDCl3) 22.9 (CH, 2 x
CHs), 31.7 (CH,, CH,S), 51.0 (14#: C, C(CH3),), 55.2 (CHs, 2 x OCH3), 61.9 (CH,, CH,0H),
70.0 (CHz, CH;0), 85.8 (i C., CPhs), [113.0 (CH, Ph), 126.7 (CH, Ph), 127.7 (CH, Ph),
128,2 (CH, Ph), 130.1 (CH, Ph), % F o &E#], [135.9 (W# C, Ph), 144,8 (u#% C, Ph), 158.4
(#% C, Ph), &F o &E#], 205.0 (9 C, C=0).
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Rs= 0.10 (Et;N/MeOH/CH,Cl,, 1/10/89); 'H-NMR
(300 MHz, CDCl3) 1.21 (t, J 7.4, 9H, 3 x NCH,CHj3), 1.92-2.50 (2 ¥ v 7, 4H, 2 x 2°-H, 2 x 3’-H),
3.02(q,J 7.4, 6H, 3 x NCH,CH3), [3.96-4.03 % 1" 4.18-4.30 (2 ¥ v #, 3H, 4’-H, 2 x 5’-H), 6.28
(m, 1’-H), 6.91 (d, J 623, 1H, P-H), 7.05 (br s, 2H, NH>), 8.21 (s, 1H), 8.54 (br s, 1H, OH), 8.57
(s, 1H).
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'H-NMR (300 MHz, CDCl;) 1.11 (s,
6H, 2 x CH3), 1.91-2.05 (m, 2H), 2.31-2.59 (m, 2H), 3.06 (m, 2H, CH;S), 3.08 (s, 2H,
CH,ODMTT), 3.69 (s, 6H, 2 x OCHj), 3.83-4.28 (2% v %, TH, CH,O, NCH,Ph, 4’-H, 2 x 5°-H),
5.71 (br s, 1H, NH), 6.18 (m, 1H, 1°-H), 6.69-6.80 (m, 4H, PhCH), 7.02-7.31 (2% v », 13H,
PhCH), 7.90 (s, 1H), 8.01 (s, 1H), 8.23 (s, 2H, NH;); "P-NMR (61 MHz, CDCl;) 8.82, 8.99.
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[0]°p = + 4.2° (¢ 1.0, CHCls) ; R;= 0.29 (4% MeOH in CH,Cl,); 'H-NMR (300 MHz, DMSO-
d6) 1.10 (s, 6H, 2 x CHj), 2.02-2.14 (m, 2H, 2 x 3°-H), 2.41-2.55 (m, 2H, 2 x 2°-H), 3.01 (t, J
6.4, 2H, CH,S), 3.43 (d, J 5.0, 2H, CH,OH), 3.75-4.07 % 1*4.18-4.29 (2 ¥ » %, TH, CH,0,
NCH,Ph, 4’-H, 2 x 5°-H), 5.02 (t, J 5.0, 1H, OH), 5.62 (m, 1H, NH), 6.25 (t, J 5.1, 1H, 1’-H),

7.16-7.36 (2% v 7, TH, PhH, NH;), 8.14 (s, 1H), 8.26 (s, 1H); '*C-NMR (75 MHz, DMSO-d6) 21.8

(2 x CHa), 25.9%1826.0 (CHa, 3°-C), 28.2 2 1% 28.3 (CH,, CH;S), 30.9 % 1*31.0 (CH,, 2°-C),
44.2 (CHz, NCH,Ph), 51.7 (T9#% C, C(CHs),), 63.7 % 1*63.8 (CH,, CH,0), 66.8 (CHz, m, 5°-C),
68.3 (CH,, CH,OH), 78.9 (CH, m, 4’-C), 84.2 (CH, 1°-C), 118.9 (1% C), [126.5 (CH, Ph),
127.2 (CH, Ph), 128.1 (CH, Ph), & F-0>E#], 138.8 X 1*138.9 (CH), 140.5 % T*140.6 (M

C), 148.9 (Mik C), 152.3 (CH), 155.0 (P4#k C), 204.0 (% C, C=0); *P-NMR (61 MHz,
DMSO-d6) 9.86, 9.95; m/z (FAB") 563 (2), 306 (76), 153 (100); HRMS 565.2034 ([M+H]".
C4H3404NgPS Zisk 565.1998); HPLC tz = 3.52 min (20% TEAC 20 mM in MeCN); UV
(EtOH 95%) Amax = 259 (Emax 15900), Amin = 224 (Emin 7200).
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'H-NMR (400 MHz, CDCl3) 1.24 (s, 6H, 2 x CH;), 3.19 (s, 2H, CH;0), 7.2-7.5 (m, 15H, C¢Hs).
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'H-NMR (400 MHz, CDCls) 1.20 (s, 6H, 2 x CHj), 3.05 (t, J= 6.4 Hz, 2H, CH,S), 3.15 (s, 2H,
CH,OTt), 3.69 (t, J= 6.4 Hz, 2H, CH,OH), 7.3-7.9 (m, 15H, C4Hs).
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'"H-NMR (400 MHz, CDCl3) 1.17 (m, 2 x CH; + i## (CH;CH2)N), 2.9 (m, & (CH;CH2N

), 3.12 (t, J= 6.8 Hz, 2H, CH.S), 3.37 (s, 2H, CH;0Tr), 3.90 (m, 2H, CH,0P), 7.2-7.6 (m, 15H,

CsHs), 9.9 (m, ;% (CH3CH,);NH); 3IP.NMR (161 MHz, CDCl;) 3.85 (s).
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'H-NMR (400 MHz, DMSO-ds) 1.06 (s, 3H, CHj3), 1.33 (s, 3H, CH3), 1.47 (s, 3H,
CHj3), 3.6 (m, 2H, H-5’, H-5""), 4.1 (m, 1H, H-4’),4.41 (d, 1H, H-3", J=3.2 Hz), 5.16 (t, 1H,
OH-5’, ] = 4.0 Hz, D0 %#:n]#g), 5.69 (d, 1H, H-5, J = 8.0 Hz), 6.04 (s, 1H, H-1°), 7.14-
7.19 (bd, 2H, NH,, D,0 %#:714§), 7.74 (d, 1H, H-6,J = 8.0 Hz); LC/MS Scan ES- 296 (M-
H)’, Scan ES+ 298 (M+H)", Amax = 280.7 nm.
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'H-NMR (400 MHz, DMSO-djs) 1.03 (s, 3H, CHj), 1.30 (s, 3H, CH3), 1.42 (s,

3H, CHj), 3.5 (m, 2H, H-5", H-5""), 3.71 (s, 6H, 2 x OCH5), 4.0 (d, 1H, H-4’, J = 3.2 Hz), 4.36
(d, 1H, H-3°, J=2.8 Hz), 5.1 (m, 1H, OH-5*, D,0 %), 5.90 (s, 1H, H-1"), 6.2 (m, 1H,
H-5), 6.8-7.2 (m, 13H, DMTT), 7.6 (m, 1H, H-6), 8.32 (s, 1H, NH, D0 sc# ) ; LC/MS
Scan ES- 598 (M-H)', Amax1 = 231.7 nm, Amax 283.7 nm.
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'H-NMR (400 MHz, CDCl;) 1.21 (m, 9H, 3

CH;), 1.42 (s, 3H, CH3), 1.60 (s, 3H, CH), 3.13 (m, 2H, CH,S), 3.17 (m, 2H, CH,0Tr), 3.79 (s,
6H, 2 x OCH3), 4.1 (m, 2H, CH,OP), 4.2-4.3 (m, 3H, H-5’, H-5, H-4"),5.09 (d, 1H, H-3",J =
7.6 Hz), 5.89 (d, 1H, H-5, J= 5.6 Hz), 6.0 (m, 1H, H-1"), 6.8-7.7 (m, 29 H, Tr, DMTr, H-6); "*P-
NMR (161 MHz, CDCl3) 7.92, 8.55; LC/MS Scan ES+ 1066 (M-+H)", Scan ES- 1064 (M-H)".
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CH,CI,/HCI IMO 0 O CH,Cl,/0 0 O NaHCO,O0 0000 D0 00000000000 O NaySO,
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'H-NMR (400 MHz, CDCl3) 1.1-1.2 (m, 9H, 3 CHs), 1.40 (s, 3H, CH3), 1.59 (s, 3H,

CH;), 2.9-3.2 (m, 4H, CH,OTr, CH,08), 3.76 (s, 6H, 2 x OCHs), 3.9-4.4 (m, 8H, CH,OP, CHuN,
H-3', H-4*, H-5", H-5""), 5.0 (m, 1H, H-5), 6.0 (2s, 1H, H-1"), 6.7-7.7 (m, 34 H, Tr, DMTr,
C4HsCH, H-6); '>P-NMR (161 MHz, CDCl;) 8.40, 8.8.68; LC/MS Scan ES+ 1171 (M+H)".
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'H-NMR (400 MHz, DMSO-

d6) 0.92 (s, 3H, CHz), 1.10 (s, 6H, 2 x CHj), 3.0 (m, 2H, CH,S), 3.33 (m, 1H, H-3"), 3.56 (s, 2H,
CH>0H), 3.8-4.0 R 1*4.05-4.25 (2 ¥ v #, TH, CH,0P, NCH,Ph, H-4’, H-5' R U} H-5""), 4.9 (m,
1H, OH-3’, J= 5.4 Hz, D,O%#7#E), 5.07 (s, 1H, OH-2°, D,OZ%Hnl ), 5.3 (m, 1H, CH,0H,
D,O %7 BE), 5.6-5.7 (m, 2H, H-5 RU*'NH, D,05s#anlgg), 5.91 (s, 1H, H-1°), 7.3-74 (2 ¥ v 7,
7H, PhH, NH, D,0O% 7 #g), 7.6 (m, 1H, H-6); "P-NMR (161 MHz, DMS0-d6) 9.71, 9.91;
HPLC tg = 4.67 min 8% Rlizb2 V., 0-100% 7% b= b VL), Amax = 274.9; LC/MS Scan ES+
587 (M+H)".
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3l D 00000000 DO0D0ODO0O0UIL1100 0 0Rg= 0.320 CH,CIL,O O 10% MeOHO O

"H-NMR

(400 MHz, DMSO-d5) 0.79 (s, 3H, CHs), 3.56 (m, 2H, H-5’, H-5"), 3.71 (s, 7H, 2 x OCHj, H-
4%),5.0 (m, 4H, H-3’, OH-2’,, OH-3’, OH-5", D,0 & #i7T#E), 5.72 (s, 1H, H-17), 6.16 (m,

1H, H-5), 6.8-7.2 (m, 13H, DMTt), 7.82 (m, 1H, H-6), 8.24 (m, 1H, NH D,0 5 J5E) ;
LC/MS Scan ES- 560 (M+H)*, ES- 558 (M-H)", Amax = 284.7 nm.
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000O0D000187miI0 0 0000000000000 2.0eqd 3.08mi0 O -150 O
00000000000 0001003000000000000000000000
000000000000 O0O0O00O0.5MNH,CIOODODO00O0ODOO0.5M000000/
NH,CIDO 0O OODDODOOO0O0O0O0O0O0D0D0O0000000030000000000
0000000000000 D0000000000O00000000000000
000000000000+ 0.2%00000000000000[0-5%])J000
0120 0000000000000000000000003.59027%0 00 00Re=
0.440 CH,CI,0 O 5% MeOHO O
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O 0O0oOooooog
Oo0Ooo0oooo

10
'H-NMR (400 MHz, DMSO) 0.8 (m,

3H, CHj), 1.14 R T}1.06 (25, 6H, 2 CHj), 3.06 (m, 2H, CH,S), 3.16 (m, 2H, CH,0Tr), 3.5 (m,

1H, H-3"), 3.70 (m, 6H, 2 OCH3), 3.90 (m, , 1H, H-4"), 4.03 (m, 2H, CH,OP), 4.24 (m, 2H, H-5’,

H-5"), 5.30 R T*5.04 (2ms, 2H, OH-2’ R 0'OH-3’, D,0 5wl g% ), 5.78 (m, 1H, H-1°), 5.98

(m, 1H, P-H), 6.22 (m, 1H, H-5), 7.0-7.5 (m, 16 H, Tr), 8.32 (m, 1H, H-6); *P-NMR (161 MHz,

DMSO0) 9.17, 9.65; LC/MS Scan ES+ 1026 (M+H)", Amax = 282.7 nm.
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'H-NMR (400 MHz, DMS0) 0.79 (s, 3H, CH3), 1.13 2 T8 1.06 (2s, 6H, 2
CHj), 3.05 (m, 4H, CH,0Tr, CH,08), 3.51 (m, 1H, H-3"), 3.69 (s, 6H, 2 x OCH3), 3.87 (m, 3H,
CH,OP, CHy)N, H-3’), 4.08 (m, 2H, H-5’, H-5"), 5.19 R T*5.0 (2m, 2H, OH-2’ R U*OH-3’, D,0 30
AHATER), 5.67 (m, 1H, NH, D058 8), 5.75 (2s, 1H, H-1°), 6.21 (m, 1H, H-5),6.7-7.5 (m,
34 H, Tr, DMTt, C¢H5CHa, H-6); '>P-NMR (161 MHz, DMSO) 9.84, 9.69; LC/MS Scan ES+
1132 (M+H)".
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00 2.48mLO 20.18mmol0 O -150 0 000000000 DOOODDODOOOOO200 00
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'H-NMR (400 MHz, DMSO-d;0.80 (s, 3H, CH), 1.13 (s, 6H, 2 x CHj), 3.04 (m, 2H, CH,OTy),
3.14 (m, 2H, CH,S), 3.97-4.08 (m, 4H, H-3’, H-4’, CH,OP), 4.28-4.38 (m, 2H, H-5", H-5""),
5.10-5.35 (m, 2H, OH-2’, OH-3’, D,0 zs#fa vl i), 5.77 (s, 1H, H-1°), 6.52 (bs, 2H, NH,,

D,0 %&HArg), 7.11-7.42 (m, 15H, Tr), 7.75 (s, 1H, H-8), 10.67 (bs, 1H, NH, D,0

A HArRE); PP-NMR (161 MHz, DMSO-ds) 9.47, 9.20; LC/MS Scan ES+ 764 (M+H)", Scan
ES- 762 (M-H)..
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'H-NMR (400
MHz, DMSO-dy) 0.81 (s, 3H, CH3), 1.10 (s, 6H, 2 x CH3), 2.99-3.08 (m, 4H, CH,OTr,
CH,S),3.87-4.30 (m, 8H, H-3’, H-4’, H-5', H-5"’ CH,OP, NCH,Ph), 5.66 (m, 1H, NH,
D,O%&#ung), 5.76 (s, 1H, H-17), 6.60 (bs, 2H, NH,, D,O % #i7[8), 7.17-7.39 (m, 20H,
Tr, CéHsCHa), 7.77 (s, 1H, H-8); *P-NMR (161 MHz, DMSO-dy) 9.93, 9.78; LC/MS
Scan ES+869 (M+H)", Scan ES- 867 (M-H)".
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'H-NMR (400 MHz, DMSO-d6) 0.82 (s, 3H, CH3), 1.09 (s, 6H, 2 x CH;), 3.01 (m, 2H, CHSS), 3.42
(d, 2H, CH,0H, J = 8.0 Hz), 3.81-4.00 (m, 6H, H-3’, H-4* CH,OP, NCH;Ph), 4.11-4.27 (m, 2H,
H-5°, H-5"), 4.92 (t, 1H, CH,OH, J = 8.0 Hz, D,0 5t #§), 5.16 (s, 1H, OH-2’, D,0 W E),
5.40 (m, 1H, OH-3", D,0 %5l f8), 5.64 (m, 1H, NH, D,0 %t &), 5.75 (s, 1H, H-17), 6.50

(bs, 2H, NH; D0 % #w[ ), 7.19-7.32 (m, SH, PhH), 7.77 (s, 1H, H-8), 10.61 (bs, 1H, NH, D,0
%Al gg); *P-NMR (161 MHz, DMSO-d6) 9.91, 9.78; HPLC tg = 3.67 min (8%3filic b= 1.
0-100% 7 b= } U )L), Amax = 251.3; LC/MS Scan ES+ 627 (M+H)", Scan ES- 625 (M-Hy.
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A% REFERE FIAETE DIH,ORIE #HBHE =E mol per 10 ul
pmol/ul pL pb ul pmol/p}
TP-ddA 100 2000 2000 4000 50.0 500
2. FERTR#2 ~
HEka ARERE IRINETE DIH, OB K&K’ R
pmol/ul uL ulL ul pmol/ut
TP-ddA 100 1000 3000 4000 25.0 250
3. (EXRE KM (RERAH SHR)
HEELEY RERE RIASTE DIH,OBHE AR IR
pmol/ul pl uL uL pmol/ful
TP-ddA 100 500 3500 4000 12.5 125
4. EERTFB#S (RERH H SR
HEitsh RERE EmAE DIH, OB #BaE IR
pmol/ul pL pL b pmol/ul
TP-ddA 100 200 3800 4000 5.0 50
5 EEREFHR# (RERHNHSAR)
HERILEY KRERE BEmaE DIH, OB HEE RE
pmol/ul b na ul pmol/ul
TP-ddA 100 100 3900 4000 25 25
6. ERRTFRHT (RTFHRI D 5B
HEBRILEY RERE BEIWAR DIH, OB KEE wE
pmol/ul pl pL uL pmol/ul
TP-ddA 100 40 3960 4000 1.0 10
ogooooao
000000 ISsTbOD 0 000D D0OdSigna ChemicalD D OO0 0DD2-000000000
5-00000oDOoOooo.somg/ml0 00000 OO00OaO
0oooao
ISTD RERE BROARE MeOHZATE A RE e
png/mL uL uk ul ug/mL pmol / mL
dATP 500 200 9800 10000 10 500
oooooao
gdooboboooobbuooobooboooooao
0oooao
TAE DR :
BEEE EeEr Fawt X GREGREEF GLEGEERE 1SDEE MeOHZS 18 BEHEE
pmoliml c BEEE  pmop uL ub uL o
Blk 0 0.1 0 50 940 990
#1 50 01 #5 5.0 10 50 940 1000
#2 125 01 #4 12.5 10 50 240 1000
#3 250 01 #3 25.0 10 50 940 1000
#4 500 01 #2 50.0 10 50 940 1000
#5 1000 01 # 100.0 10 50 940 1000
okt
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4 388.0 978.0 312.5
8 468.5 1230.0 352.5
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A550
(FEHk1)50uM
LddATPL~)L (pmol /105K
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AS50 (FHapI1) 21V Xik0BE- LIcHET v T DIFIRIZ I8 THIAE L 72 AS50 (J2HEpI1) B FLAJATP

LEWEE
{(iﬁﬁﬁl) REAR $RBEddATP
BmE S (pmol / gfFlE)  (BfR)  (pmol / g fiFlg) (pmol / 10°4HK)*
IV Fi& (10 mg/kg)
1M1 65.8 1 2025 17.8
1M2 89.1 1 1930 16.9
1M3 85.1 1 1355 11.9 30
Sy 80.0 1770 15.5
IV & (10 mg/kg)
2M1 28.3 3 1345 11.8
2M2 26.0 3 1940 17.0
2M3 29.3 3 2990 26.2
i 27.9 2092 18.3
% 11 B (20 m/kg)
3M1 411 I 210 1.8
3M2 272 1 575 5.0
3IM3 70.2 1 400 3.5
¥y 251 395 3.5
% 11 F & (20 mg/kg)
4M1 360 3 200 1.8 40
4aM2 92.1 3 330 2.9
4M3 161 3 405 3.6
Ky 204 312 2.7
&1 B (20 mg/kg)
5M1 16.4 8 280 2.5
SM2 28 8 805 5.2
SM3 16.2 8 275 2.4
N 53) 20.1 382 33

¥ MZOWTOIFIIEENT. IFELY S AHT2 0 114 X 106 TdH > 7= (Toxicology in Vitro 20
(2005) 1582-1586) .
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Phenomenex Luna Amino 3 um 100A, 30x2mm,
(A) 70% 10mM NH4OAc 30% ACN pH 6.0
(B) 70% 1mM NH;OAc 30% ACN pH 10.5

A

80
80
40
40
10
0

0

80
80

0.400 mL/%y

10 uL

RITERAARA F >

498.0

B
20
20
60
60
90
100
100
20
20

TER L

A F
112.0

Phenomenex Luna Amino 3 um 100A, 30x2mm,
(A) 70% 10mM NH40Ac 30% ACN pH 6.0
(B) 70% 1mM NH4OAc 30% ACN pH 10.5

A
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60
40
40
10
0
0
60
60

B
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40
60
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90
100
100
40
40

0.400 mL/%3 &7 L

10 uL

Bk i A 4>

538.0

A A
152.0
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Groups 28-53, claims 1, 3, 12, wharein claim 12 is limited to Aclarubicin, Decitabine, Dauncrubicin, Dihydro-S-azacytiding, Doxonubicin,
Epirubicin, Estramustine, Elopaside, Fludarabine, Neplanacin A, Tezacitabine, Troxacitabine, Vinblastin, Vincristin, Vindesin,
Teniposide, NK-6 1 1, Camptothecin, Irinotecan, $-Aminccamplothecin, Topolecan, Paditaxel, Azatoxin, Coformycin, Pirarubicin, or
Losoxantrane, respectively.

Groups 54-79, claims 1, 4, 12, wharam dalm 12 is lImltadtoAdamhlun Decitabine, Daunorubicin, Dihydro-5-azacytidine, Doxorublcin,
Epirubiin, Estramustine, Ek Flud: in A, Tezacitabine, Troxacitabina, Vinblastin, Vincristin, Vindesin,
Teniposide, NK-6 1 1, Campio‘lhecrn linotecan, 9 Arrdnuwmplnthaan Topotecan, Paclitaxel, Azatoxin, Coformycin, Pirarubicin, or
Losoxantrone, respectively.

Groups B0-105, claims 1, 5-12, wherain claim 12 is limited to Aclarubicin, Decitabine, Daunorubicin, Dihydro-5-azacytidine, Doxorubicin,
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Loscxantrone, respectivaly.

Groups 106-108, claims 13-22, 30, 36, wherein claim 13 Is limiled to a compound of formula 1, IV, V, VI, respectively.
Groups 110 and 111, claimsa 13-22, 30, 36, wherein claims 13 and 22 are limitad to compounds VI and VIIL, respectively.

Groups 112-116, dlaims 23-28, 31, 37, wherain claim 23 I5 limited to a compound of fermula IXa and claim 27 ig limited to a compeund
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Groups 117-121, claims 23-28, 31, 37, wherein tlaim 23 is limited to a compound of formula IXb and claim 27 is limiled to a compound
of formula Xb, XIb, X1ib, X1k, XIVb, respoctively,

Tha invantions listed as Groups 1-121 do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Groups 1-121 share the technical feature of an anticancer drug being med|ified by a compound of formula of claim 1. However, this
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article entitied "5-Acyl-2-thioethyl Phosphoramidate Diester Derivatives as Mononucleotide Prodrugs” by EGRON et al. (hereinafter
"EGRON"} {J. Mad. Chem. 2003, 46:4564-4571) discloses discloses a compound of formula;

Ry-C{O}S~{CHZ)2-0-(P=O}NRaRb)(R1),

whare Ry is an alkyl moiety, t-butyl; Ra and Rb ara sach independently hydregen, alkyl ar ard {phanyl), or Ra and Rb together with the
nitrogen atomn on which they are substituted form a 6-membered heterocyclic ring; and R1 is a moiety dervabla by removal of a
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Furthermore, the article entitled "Caspase-Dependent Apoptosis Induced by Telomera Cleavage and TRF2 Loss1" by MULTANI st al.
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