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Scheme 1. Oxazaphospholidine method using 1H-tetrazole as an activator.
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Scheme 2. Oxazaphospholidine method using 1 as an activator.
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Table 1. Synthesis of nucleoside 3’-0-oxazaphospholidines.
entry 5 R* R' R amine reaction conditions< trans-5 : cis-5 isolated yield/%

1 Me H Ph Et;N -78 °C, then 1t, 30 min 95:5 77
2 b Me Me Ph Et;N -78 °C, then 1t, 30 min 70:30
3 iPr,NEt  -78 °C, then rt, 30 min 82:18 64
4 ¢ Me Ph Ph Et;N -78 °C, then 1t, 30 min 58:42
5 iP,NEt  -78 °C, then reflux, 1h 97:3 96
6 d iPr H Ph Et;N -78 °C, then rt, 30 min 93:7 64
7 e Me H iPr EzN -78 °C, then rt, 30 min 85:15
8 f Me iPr H Et;N -78 °C, then rt, 30 min 20: 80 —_—
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Table 2. Condensations of 5a-d with 6 in the presence of 1d.

entry 5 R} R? configuration” reaction time d.r. of 7
1 a Me H (25,55) <5 min >09:1
2 Me H (2R,5R) <5 min 96:4
3 b Me Me (2R,4S,5R) <15 min 95:5
4 c Me Ph (2R,4S5,5R) 5h 93:7
5 d iPr H (2R,5R) <5 min 98:2

“Configuration of the oxazaphospholidine ring

TBDPS Th NCW H A TBDPSO
o . RVNU:R1 (2 equiv)
h ~
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P CH3CN-CD;CN (4:1, v/v) h

i_, TBDMS rt, < 5 min Ph V‘PT
H (Rp)-5a 6 7 TBDMS

Table 3. Condensations of (Rp)-5a with 6 in the presence of 1a-n.

entry 1 R A d.r. of 7 entry 1 R A d.r. of 7
1 a CH BF, >99: 1 8 h  (CHs BF, 96 : 4
2 b PF¢ >99:1 9 i PFs 97:3
3 c TfO >99:1 10 j TfO 99:1
4 d (CHyu BFs 96:4 11 k iPr BE, 55:45
5 e PF¢ >99:1 12 | PF¢ 56:44
6 f TfO >99:1 13 m TfO 39: 61
7 g THN 98:2 14 n TN 34: 66




Scheme 3. Liquid-phase synthesis of (Rp)- and (Sp)-dithymidine phosphorothioates.
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Scheme 4.vSo|id-phase synthesis of dinucleoside phosphorothioates.
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Reagents and conditions: (i) 1f, CH3CN, rt, 90 s (ii) Ac,0, N-methylimidazole, THF, rt, 30 s (iii) Beaucage
reagent, CH3CN, rt, 1 min (iv) 3% TCA, CH;Cly, rt (v) 25% NH3 aq.-pyridine (9:1, viv), 55°C



