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Scheme 1. Synthesis of monomer units.
@ Conventional H-phosphonate method - 5 steps
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Scheme 2. Chain elongation cycle for the present method.
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Scheme 3. 5°-O-Selective phosphitylation of 2’-deoxyribonucleosides.
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Table 1. Phosphitylation of thymidine by various phosphitylating reagents.

Entry R R isolated yield  ratio of phosphites (%) dN - amidite - activator isolated yield
of 1 (%) 5- - 53 of 2 (%)
1 tBu Et 69 89 4 7 10:12:23 82
2 l-adamantyl i-Pr 49 90 5 5 10:1.1:25 -2
3 PhMeC- i-Pr - - - - - -
4  p-FPhMe,C- i-Pr 76 - - - - -3
5 Ph(CF3),C- i-Pr - - - - - -
6  PhCH,Me,C- i-Pr 76 94 3 4 1.0:1.0:20 -3
7 (1-CioHo)CH,Me,C-  i-Pr quant 91 8 1 10:1.0:2.0 -3
8  (PhCH,);C- i-Pr - - - - - -

*! Degradation of the phosphitylating reagents. ““Impossible to separate 5’- and 3’-isomers. > Degradation of the resunting phosphite.
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Table 2. Phosphitylation of thymidine by di(z-butyl) N,N-diethylphosphoramidite in CsDsN-CsHsN (1:4, v/v).

entry equiv of ratio of phosphites (%) conversion (%)°
phosphoramidite® 5- 3- 5°3%-
1 0.5(0.39) 94 5 1 39
2 0.8 (0.67) 93 5 2 66
3 1.0 (0.82) 92 5 3 80
4 1.5(1.12) 86 2 12 100

%In the parenthesis, the effective equivalent of the phosphitylating reagent is given.
®The percentage of the consumed thymidine determined by *'P NMR.

WIS AMMDEFEE T 5 2-TAF VIR LAY REAWTERRAT 4 FIULE TlRolc 25,
VTHAXRVITT IV DT ARV TF VUL, BV DK T DRI B EAE LT
D EOIEEITK L TRIBRIOR AT 4 FIACRIN UG LTI, 53 -V R AT 74 PR EITERL
T2 LSL., HEEEELOBRNT 2 BICIIA AT 4 FOUUTE Z 5o Tz, T2 T, ¥ by ok
ETT = UEEOT IV FEICV A RER Y Y FLE (DMTr ) 2EAT S Z L CIRBE AN ESE
7ol ZTA BIRMDRENICH E LT, 2O DOFEBRERNG | ROSOBRIVEL, BEOUMREN 1
DCHIUIMD TE <, Fio, BUSDOBFVETENITKFT 2 2 L3bhoTz,

U EDFRNG, 2-THF v TF RN 2-TAXRLTT ) AT LT, BE 2 7RIS
TOEMEAZMND Z & T MEERAMSZEBTEL D EBER T, MxOREZHRE Lz, 20
FEF, N-ATFenrl R (NMP) & B U DU ORAGEEZ WD Z & TRIRIZ 5-KEREEZ R A
7 4 FIMETH LN TE T (Table 3),

Table 3. Chemo- and regioselective phosphitylation of 2’-deoxyribonucleosides.

ratio of products® (%)

entry B solvent® equiv of phosphoramidite” 5 T - conversion (%)’ yield (%)°
1 T A 1.1 (1.05) 89 4 7 98 82
2 A A 1.2 (1.11) 95 1 4 100 74
3 4-N-DMTr-C A 1.0(0.72) 89 7 4 83 45
4 2-N-DMTr-G A 0.6 (0.57) 97 2 1 56 55
5 C B 1.2(1.13) 84 3 13 86 49
6 G C 1.2 (0.96) 92 1 7 91 52

solvent: A pyridine, B pyridine-NMP (1:2, v/v), C pyridine-NMP (1:1, v/v). °In the parenthesis, effective equivalent of di(+-Bu)
N,N-diethylphosphoramidite is given. “The ratio of the products was estimated after extraction ~ of the reaction mixture. “The
percentage of the consumed nucleosides determined by *'P NMR. °The isolated yield of 2.
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Scheme 4. Deprotection of a phosphite into an H-phosphonate monoester.
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Scheme 5. Deprotection of a phosphite by TMSOTT
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Scheme 6. Removal of #-Bu groups introduced to a phosphite by ZnBr,.
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Scheme 7. Solid-phase synthesis of DNA oligomers.
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