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1. Numbering system

2. Comprehensive experimental section

When a compound is obtained as a mixture of epimers, two situations may happen:

1) One of both epimers is largely predominant: in this case, only one is described.

2) The epimers are both present in substantial quantities: if the distinction between a major
epimer and a minor one is possible, they are marked by symbols : * (major) and ° (minor).

“eq” and “ax” are used for description of respectively equatorial and axial protons.

3-(2-Acetamido-4,6-0-(R)-benzylidene-3-O-tert-butyldimethylsilyl-2-deoxy-a-D-
glucopyranosyl)-prop-1-ene 2a. and 3-(2-acetamido-4,6-O-(R)-benzylidene-3-O-tert-
butyldimethylsilyl-2-deoxy-B-D-glucopyranosyl)-prop-1-ene 23

To a solution of 1 (6.00 g, 18 mmol) in DMF (180 mL) were added tert-butyldimethylsilyl
chloride (6.78 g, 45 mmol, 2.5 eq.) and imidazole (4.90 g, 72 mmol, 4 eq.). The reaction
mixture was stirred at r.t. for 16 h and concentrated to dryness. The residue was then
dissolved in CH,Cl, and washed with saturated aqueous NH,4CI solution, dried (MgSQO,) and
concentrated. Purification by flash chromatography (CH.Cl,/acetone, 9:1) afforded 2 (480
mg, 6%, white solid): R; 0.72 (CH,Cl,/acetone = 9:1); mp 159 °C; [a]p® - 58 (c 1.0, CH,CL,);
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IH NMR § 7.49-7.45 (m, 2H, Ha), 7.37-7.33 (M, 3H, Ha), 5.86 (ddt, 1H, Jup-ians = 17.1 Hz,
JH2-chis =10.3 HZ, JH2-H3 =6.8 HZ, Hz), 5.61 (d, 1H, JNH-HZ’ =9.0 HZ, NH), 5.49 (S, 1H, H7’),
5.08 (dm, 1H, Juiwans+2 = 17.1 HZ, Higans), 5.05 (dm, 1H, Jucis.nz = 10.3 Hz, Higs), 4.29 (dd,
1H, JHG'eq-HB’aX =104 Hz, JHﬁ'eq-H5’ =438 Hz, HG'eq)a 3.83 (dd, 1H, JHS'-H2' =94 Hz, \]H3’-H4' =
8.3 Hz, H3’), 3.75 (ddd, 1H, Juo'vrr = 10.2 Hz, Jnohz = 9.4 Hz, Jho.nm = 9.0 Hz, Hz’), 3.69
(dd, 1H, JH6’ax-H6’eq =104 Hz, JHﬁ'aX-H5’ =98 Hz, H6’ax), 3.52 (ddd, IH, JhrHe = 10.2 Hz,
Ju1-H3a = 7.7 Hz, Jn1r-pap = 3.2 Hz, Hl'), 3.45 (dd, 1H, Jnar-ps = 9.3 Hz, JHa-nz = 8.3 Hz, H4'),
3.39 (ddd, 1H, JHS’-HG’ax =9.8 Hz, JH5’-H4’ =93 Hz, JH5'-H6'eq =48 Hz, H5'), 2.42-2.35, 2.30-
2.23 (2m, 2H, Ha), 1.99 (s, 3H, CH3CO), 0.82 (s, 9H, SitBu), 0.02, -0.04 (2s, 6H, SiMe); *C
NMR & 170.0 (CHsCO), 137.4, 129.1, 128.2, 126.5 (Cay), 134.6 (C,), 117.1 (Cy), 102.0 (C7),
82.7 (Cs), 79.0 (Cr), 73.8 (Cz), 70.5 (Cs), 69.0 (Cs"), 57.1 (C2), 36.7 (Ca), 25.8 (SitBu), 23.9
(CH5CO), 18.2 (SitBu), -3.8, -4.8 (SiMe).

Further elution afforded 2a (7.19 g, 89%, white solid): Rs 0.62 (CH,Cl,/acetone = 9:1); mp
210 °C; [o]o®® + 18 (c 1.0, CH.Cl,); *H NMR § 7.50-7.45 (m, 2H, Hy,), 7.38-7.33 (m, 3H,
Har), 5.77 (dddd, 1H, Jno-Hitrans = 17.1 HZ, Jno-Hicis = 10.3 Hz, Jno-H3a = 7.6 HZz, JHo.Hap = 6.0
Hz, Hy), 5.50 (s, 1H, H7), 5.49 (d, 1H, Inprz = 7.1 Hz, NH), 5.14 (dm, 1H, Jnans.rz = 17.1
Hz, Hltrans), 511 (dm, 1H, Jn1cis-H2 = 10.3 Hz, chis); 4,35 (ddd, 1H, Jn1r-h3a = 10.7 Hz, Jui-Hy
=5.6 Hz, JHl‘-H3b = 4.8 Hz, Hl'), 4.24-4.18 (m, ZH, H,-, H6’eq), 3.84 (dd, 1H, JH3’-H4' = 10.0
Hz, Juz-H2r = 8.3 Hz, H3'), 3.69 (dd, 1H, Jua-nzr = 10.0 Hz, Jhar.ps' = 9.8 Hz, H4’), 3.59 (ddd,
1H, \]H5’-H4' =908 HZ, JH5’-H6’aX =94 HZ, \]H5’-H6'eq =45 HZ, H5'), 3.53 (dd, 1H, JH6’aX-H5' =94
Hz, JHG’ax—HG'eq = 8.6 Hz, HG’aX), 2.49 (ddd, 1H, Juza-q3p = 14.8 Hz, Juzanr = 10.7 Hz, Jnza-no =
7.6 Hz, Hga), 2.32 (ddd, 1H, JHgb.Hga =14.8 Hz, JH3b-H2 =6.0 Hz, \]H3b-H1’ =4.8 Hz, Hgb), 1.99
(s, 3H, CHsCO), 0.84 (s, 9H, SitBu), 0.07, 0.00 (2s, 6H, SiMe); 3C NMR & 170.2 (CHsCO),
137.3, 129.2, 128.3, 126.4 (Ca), 134.1 (Cy), 117.4 (Cy), 102.0 (C7), 83.4 (Cs), 74.0 (Cy),
70.6 (Ca), 69.5 (Cs), 64.0 (Cs), 55.3 (Cz), 31.3 (Cs), 25.8 (SitBu), 23.5 (CHsCO), 18.3
(SitBu), -3.7, -4.7 (SiMe); MS (ESI): m/z = 917 [2M+Na]* 100%; HRMS calcd for
C24H37NNaOsSi* 470.2339, found 470.2336.

Methyl 2-(2-acetamido-4,6-O-(R)-benzylidene-3-O-tert-butyldimethylsilyl-2-deoxy-a.-D-
glucopyranosyl)acetate 3

To a solution of 2a (2.00 g, 4.47 mmol) in CH,Cl, (55 mL) was added a solution of sodium
hydroxide (1.79 g, 44.7 mmol, 10 eq.) in methanol (25 mL). Ozone was bubbled through the
solution at - 78 °C for 3 h until it became blue. The solution was then purged with argon,
warmed to r.t., diluted with CH,Cl, and washed with saturated aqueous NH4CI solution.
Aqueous phase was back-extracted with CH,Cl,. Combined organic extracts were dried
(MgS0O,4) and concentrated. Purification by flash chromatography (CH,Cl,/acetone, 9:1)
afforded ester 3 (1.44 g, 67%, white solid): R; 0.37 (CH.Cl,/acetone = 9:1); mp 198 °C; [a]p®
+ 21 (c 1.0, CHyCly); IR 1743 cm™; *H NMR & 7.49-7.44 (m, 2H, Hy), 7.38-7.33 (m, 3H,
Har), 5.52 (d, 1H, Jnn-n2e = 7.0 Hz, NH), 5.50 (s, 1H, H7), 4.78 (ddd, 1H, Ju1'-12a = 9.4 Hz,
Jui-H2r = 5.7 Hz, JHl’-HZb = 5.5 Hz, Hl'), 4.22 (ddd, 1H, JHQ'.Hg' =97 Hz, Juo'nH = 7.0 Hz,
JHo-H1r = 5.7 Hz, Hz’), 4.20 (dd, 1H, JH6'eq—H6'aX = 9.4 Hz, \]Hﬁ'eq_H5’ = 3.5 Hz, H6’eq)y 3.81 (dd,
1H, \]H3'-H2' =97 Hz, JHS'-H4' = 8.8 Hz, Hg'), 3.70 (S, 3H, OMe), 3.69-3.62 (m, 2H, H5', H6’ax),
3.53 (dd, 1H, Jhar-ps = 9.2 Hz, JHar-na = 8.8 Hz, H4'), 2.73 (dd, 1H, Jnoa-now = 14.3 Hz, Jhoa-n1-
=94 Hz, H2a)1 2.62 (dd, 1H, JHgb.Hga =14.3 Hz, JHZb-Hl’ = 5.5 Hz, sz), 1.97 (S, 3H, CH3CO),
0.83 (s, 9H, SitBu), 0.05, -0.02 (2s, 6H, SiMe); *C NMR & 171.2 (Cy), 170.3 (CH3CO),
137.3,129.2, 128.3, 126.4 (Cy4), 102.1 (C7), 83.1 (Cy), 72.3 (Cy’), 70.4 (C3'), 69.3 (Cs’), 64.9
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(Cs?), 54.9 (C»), 52.2 (OMe), 34.0 (C,), 25.8 (SitBu), 23.4 (CH;CO), 18.3 (SitBu), -3.7, -4.8
(SiMe); MS (ESI): m/z = 480 [M+H]" 100% ; HRMS calcd for C,4H3s7NNaO-Si* 502.2237,
found 502.2226.

(3-N-tert-Butyloxycarbonyl-2’,3’-O-isopropylidene)-uridine 6

To a solution of 2’,3’-O-isopropylidene-uridine (1.50 g, 5.3 mmol) in THF (30 mL) were
added at 0 °C trimethylsilyl chloride (1.35 mL, 10.6 mmol, 2 eq.) and DIEA (1.85 mL, 10.6
mmol, 2 eq.). The reaction mixture was stirred at r.t. for 1 h and hydrolyzed with saturated
aqueous NH,4CI solution. Aqueous phase was extracted with EtOAc and organic phase was
dried (MgSO,) and concentrated in vacuo. The residue was taken up in THF (30 mL). Di-
tert-butyl dicarbonate (1.27 g, 5.8 mmol, 1.1 eq.), EtsN (820 uL, 5.8 mmol, 1.1 eq.) and
DMAP cat. were successively added. The mixture was stirred at r.t. for 3 h, then cooled to 0
°C and stirred with 1 M aqueous HCI solution for 5 min. After dilution with EtOAc and
decantation, organic phase was washed with saturated aqueous NaCl solution, dried (MgSO,)
and concentrated. Purification by flash chromatography (cyclohexane/acetone, 2:1) afforded 6
(1.67 g, 82%, white solid): R 0.26 (cyclohexane/acetone = 2:1); [a]o?® - 23 (¢ 1.0, CH.Cly);
'H NMR & 7.48 (d, 1H, Juens = 8.2 Hz, He), 5.71 (d, 1H, Jus.ne = 8.2 Hz, Hs), 5.66 (d, 1H,
JH1H2 = 2.9 Hz, Hl'), 494 (dd, 1H, JHQ'.Hg' =64 Hz, Juoq1 = 2.9 Hz, Hz'), 4.89 (dd, 1H,
JuaHr = 6.4 Hz, Jnz.pe = 3.2 Hz, H3’), 4.29 (ddd, 1H, Jnar-msy = 3.5 Hz, JHanz = 3.2 Hz,
JH4'-H5’a =24 Hz, H4'), 3.90 (ddd, 1H, \]H5’a-H5’b =12.0 Hz, JH5’a—OH =3.8 Hz, JH5’a—H4' =24 Hz,
H5'a), 3.78 (ddd, 1H, Jusp-psa = 12.0 Hz, Jnsb-on = 6.4 HZ, Jush-na = 3.5 Hz, H5’b), 2.81 (dd,
1H, Jon-H5b = 6.4 Hz, JoH-H5"a = 3.8 Hz, OH), 1.58 (S, 9H, CMeg), 1.55, 1.34 (25, 6H, CMez);
3C NMR & 160.5 (C4), 148.7 (Cy), 147.5 (COgoc), 141.7 (Cs), 114.5 (CMey), 102.5 (Cs), 95.7
(Cy), 87.4 (CMe3), 87.1 (Cy), 84.1 (Cy), 80.4 (Cg), 62.7 (Cs), 27.6 (CMes), 27.4, 25.4
(CMe,); MS (ESI): m/z = 791 [2M+Na]" 100%; HRMS calcd for C17H24N,NaOg* 407.1430,
found 407.1431.

Benzyl (3-N-tert-butyloxycarbonyl-2’,3’-O-isopropylidene)-uridin-5’-yl
methylphosphonate 7

At 0 °C, diisopropyl azodicarboxylate (DIAD) (320 uL, 1.6 mmol, 1.5 eq.) was added
dropwise to a solution of 5 (200 mg, 1.1 mmol, 1 eq.), 6 (413 mg, 1.1 mmol, 1 eq.) and PPh;
(423 mg, 1.6 mmol, 1.5 eq.) in THF (10 mL). The reaction mixture was stirred at r.t. for 3 h
then concentrated. Purification by flash chromatography (EtOAc/cyclohexane, 2:1) afforded 7
(400 mg, 67%, white solid) as a mixture of epimers (d.r. = 54/46): R; 0.13
(EtOAc/cyclohexane = 2:1); *H NMR & 7.39-7.33 (m, 5H, Ha), 7.32, 7.30 (2d, 1H, Jue.ns =
8.1 Hz, He*, He°), 5.70, 5.66 (2d, 1H, Jus.ne = 8.1 Hz, Hs* Hs°), 5.70-5.68 (m, 1H, Hy), 5.12-
5.04 (m, 2H, CH,Ph), 4.87, 4.80 (2dd, 1H, Juz-nz = 6.4 Hz, Juz.m1r = 2.2 Hz, H2°, Hy™),
4.77, 471 (de, 1H, \]H3’-H2' =64 HZ, JH3'-H4’ = 3.7 HZ, H3’°1 Hg'*), 4.32-4.28 (m, 1H, H4'),
4.25-4.15, 4.15-4.07 (2m, 2H, Hs), 1.59 (2s, 9H, tBu®, tBu*), 1.54 (bs, 3H, CMe,), 1.48, 1.48
(2d, 3H, Jchap = 17.6 Hz, CHs*, CH3°), 1.33 1.33 (2s, 3H, CMe,°, CMe;*); *C NMR §
160.3 (C4), 148.3 (Cy), 147.5 (COgqc), 140.8, 140.7 (Ce*, Cs°), 136.2, 136.2 (2d, Jcgar-p = 5.0
Hz, Cga™, Cqgx°), 128.9, 128.8, 128.1 (CHy), 114.8 (CMey), 102.3 (Cs), 94.5, 94.4 (Cy-°,
C1*), 87.2 (CMej3), 85.8, 85.7 (2d, Jca-p = 7.0 Hz, C4°, Cs™*), 84.7, 84.6 (C»°, Cx*), 80.6,
80.5 (C3'°, Cg'*), 678, 67.7 (Zd, JCHzph.p =6.0 HZ, CHzpho, CHzph*), 648, 64.7 (Zd, Jcs’-p =
6.0 Hz, Cs*, Cs°), 27.6 (CMe3), 27.3, 25.5, 25.4 (CMe,), 11.5, 11.5 (2d, JcHsp = 144.0 Hz,
CHs*, CH3°); *'P NMR (202 MHz, CDCls) & 32.6 (s, 0.46P, P°), 32.4 (s, 0.54P, P*); MS
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(ESI): m/z = 1127 [2M+Na]* 100%; HRMS calcd for CasHasN,NaO;oP* 575.1771, found
575.1777.

Benzyl (R)-citronellyl methylphosphonate 8

At 0 °C, DIAD (880 pL, 4.4 mmol, 1.5 eq.) was added dropwise to a solution of 5 (550 mg, 3
mmol, 1 eq.), (R)-citronellol (540 uL, 3 mmol, 1 eq.) and PPh; (1.16 g, 4.4 mmol, 1.5 eq.) in
THF (25 mL). The reaction mixture was stirred at r.t. for 1 h 30 then concentrated.
Purification by flash chromatography (EtOAc/cyclohexane, 2:1) afforded 8 (920 mg, 95%,
colorless oil) as a mixture of epimers (d.r. = 1/1): R; 0.44, 0.31 (EtOAc/cyclohexane, 2:1); *H
NMR § 7.41-7.28 (m, 5H, Ha), 5.12-5.02 (m, 3H, CH,Ph, He), 4.10-3.90 (m, 2H, H,), 2.04-
1.87 (m, 2H, Hs), 1.72-1.64 (m, 1H, Hy,), 1.67 (s, 3H, Hs), 1.59 (s, 3H, Hy), 1.58-1.51 (m, 1H,
Ha), 1.48-1.39 (m, 1H, Hap), 1.46 (d, 3H, Jcha-r = 17.5 Hz, CH3P), 1.36-1.26, 1.20-1.11 (2m,
2H, Hy), 0.88 (2d, 3H, Jnionz = 6.6 Hz, Hip); *C NMR & 136.7 (d, Jcqp = 5.7 Hz, Cq), 131.5
(Cy), 128.7, 128.5, 128.0 (CHy), 124.7 (Cg), 67.2 (d, Jchzenp = 5.7 Hz, CH,Ph), 64.2 (d, Jci-p
= 6.2 Hz, Cy), 37.5 (d, Jc2p = 6.3 Hz, Cy), 37.1 (C4), 29.2 (C3), 25.8 (Cs), 25.5 (Cs), 19.4
(C10), 17.8 (Co), 11.5, 11.5 (2d, Jcns.p = 144.5 Hz, CH3P); *'P NMR § 31.5, 31.5 (25); MS
(ESI): m/z = 671 [2M+Na]® 100%; HRMS calcd for CigHxNaOsP™ 347.1752, found
347.1746.

Dibenzyl 3-(2-acetamido-4,6-O-(R)-benzylidene-3-O-tert-butyldimethylsilyl-2-deoxy-o-D-
glucopyranosyl)-2-oxopropylphosphonate 11

To a solution of 17 (890 mg, 3.2 mmol, 3.25 eq.) in THF (15 mL) was added dropwise nBuL.i
(2.5 mL, 3.43 mmol, 3.5eq.) at - 78 °C. After 1 h stirring at - 78 °C, the mixture was added to
a cold solution of 3 (475 mg, 0.99 mmol, 1 eq.) in THF (3 mL). The reaction mixture was
slowly warmed to r.t. overnight and quenched with saturated aqueous NH4CI solution.
Aqgueous phase was extracted with EtOAc and combined organic layers were dried (MgSQ,)
and concentrated. Purification by flash chromatography (CH,Cl,/acetone, 8:2) afforded 11
(600 mg, 83%, white solid): R; 0.47 (CH.Cl./acetone = 8:2); [a]p?° + 26 (c 1.0, CH,Cl,); IR
(cm™) 1718 (CO), 1250 (PO); *H NMR § 7.51-7.47 (m, 2H, Hy), 7.42-7.30 (m, 13H, Hy),
6.62 (d, 1H, Jnu-n2r = 8.7 Hz, NH), 5.50 (s, 1H, H7), 5.12, 5.02 (AB from ABX, 2H, Jag =
11.6 Hz, Jap = 9.5 Hz, Jgp = 10.0 Hz, CH,Ph), 5.01 (d, 2H, Jup = 8.4 Hz, CH,Ph), 4.78 (ddd,
1H, \]Hl'-HSa =8.0 Hz, Ju1-12 = 5.7 Hz, \]Hl’-HSb =5.1 Hz, Hl'), 431 (ddd, 1H, JHQ'.Hg' =9.8 Hz,
Juo Nk = 8.7 Hz, Juoh = 5.7 Hz, Hz’), 4,15 (dd, 1H, JHG’eq—HG'aX =10.3 Hz, JH6'eq—H5' = 4.3 Hz,
Hs'eq), 3.83 (dd, 1H, JH3’-H2' =938 Hz, JH3'-H4' =8.3 Hz, H3'), 3.65 (dd, 1H, JHG'ax-HG'eq =10.3
Hz, Jns ax-ns' = 9.2 Hz, H6'ax), 3.51 (dd, 1H, Jhar-ps = 9.6 Hz, JHa-nz = 8.3 Hz, H4’), 3.47 (ddd,
1H, \]H5'-H4' =9.6 Hz, JH5’-H6’ax =90.2 Hz, JH5’-H6’eq =43 Hz, H5'), 3.19 (dd, 1H, JH3a—H3b =17.1
Hz, Jusa-n1r = 8.0 Hz, Hs,), 3.10, 3.05 (AB from ABX, 2H, Jag = 13.5 Hz, Jap = 23.2 Hz, Jg-p
= 21.9 Hz, Hia, Hlb), 2.63 (dd, 1H, Jnsb-hza = 17.1 Hz, Jnzp-H1r = 5.1 Hz, Hgb), 1.85 (S, 3H,
CH3CO), 0.83 (s, 9H, SitBu), 0.10, 0.01 (2s, 6H, SiMe); *C NMR & 197.4 (d, Jco-p = 4.7 Hz,
C,), 170.7 (CH3CO), 137.4 (Cdar), 135.4, 135.3 (2d, Jcg-r = 6.0 Hz, Cqar), 129.2, 129.1, 129.0,
129.0, 128.9, 128.5, 128.2, 128.2, 126.4 (CHar), 102.0 (C7), 83.4 (Cs'), 70.5 (Cy'), 70.1 (Cs),
69.3 (C¢), 68.6, 68.5 (2d, JcHoprh-p = 6.5 Hz, CH,Ph), 65.7 (Cs), 54.0 (Cy), 43.9 (C3), 42.9 (d,
Jeip = 124.8 Hz, C;), 25.8 (SitBu), 23.0 (CH3CO), 18.2 (SitBu), -3.9, -4.7 (SiMe); *'P NMR &
21.4 (s); MS (ESI): m/z = 1469 [2M+Na]® 100%; HRMS calcd for CsgHsoNNaOgPSi™
746.2890, found 746.2898.
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Benzyl 3-(2-acetamido-4,6-O-(R)-benzylidene-3-O-tert-butyldimethylsilyl-2-deoxy-a.-D-
glucopyranosyl)-2-oxopropylphosphonate 12

To a solution of 11 (600 mg, 0.83 mmol) in toluene (8 mL) was added DABCO (110 mg, 0.99
mmol, 1.2 eq.). The reaction mixture was then refluxed for 7 h and concentrated. The residue
was taken up in methanol, acidified with DOWEX H* (50WX8-100) ion exchange resin.
Methanol was removed in vacuo to afford 12 (475 mg, 90%, white solid): [a]o® + 18 (c 1.0,
CH,Cl,); *H NMR (acetone-dg) & 7.54-7.32 (m, 11H, NH, Hy), 5.62 (s, 1H, H7’), 5.18-5.08
(m, 2H, CHzph), 4.66 (ddd, 1H, \]Hl’-HSa = 6.8 HZ, JHl’-H3b =6.3 HZ, JHl‘-HZ’ =59 HZ, Hl'),
4.28 (ddd, 1H, Jnor-pz = 10.0 Hz, Jh2.nw = 9.4 Hz, Jhor.h1e = 5.9 Hz, Hz'), 4.09 (dd, 1H, JH6'eq—
H6’ax — 9.7 Hz, JH6’eq-H5' =45 Hz, HG'eq)a 3.99 (dd, 1H, \]H3'-H2' = 10.0 Hz, JH3’-H4’ =89 Hz,
H3'), 3.68 (dd, IH, Jherahs = JHG’ax—H6’eq = 9.7 Hz, H6'ax), 3.62 (ddd, IH, Jus-Herax = 9.7 Hz,
JH5‘-H4’ =92 Hz, \]H5’-H6'eq =45 Hz, H5'), 3.52 (dd, 1H, JH4’-H5' =9.2 Hz, \]H4'-H3' =89 Hz,
H4'), 3.37 (dd, 1H, Jn1ap = 22.8 HZ, JH1a-H1p = 13.4 Hz, Hla)y 3.35 (dd, 1H, Jnza-H3p = 17.1 Hz,
JH3a—H1’ =6.8 Hz, Hga), 3.24 (dd, 1H, \]Hlb-P =219 Hz, \]Hlb-Hla =134 Hz, Hlb), 3.00 (dd, 1H,
JHab-Hza = 17.1 HZ, Jusp-n1r = 6.3 Hz, Hap), 1.84 (s, 3H, CH3CO), 0.82 (s, 9H, SitBu), 0.08,
0.00 (2s, 6H, SiMe); **C NMR (acetone-dg) 8 199.9 (d, Jeop = 5.0 Hz, C5), 170.5 (CH3CO),
139.0 (Cdar), 137.6 (d, Jcqp = 6.0 Hz, Cqar), 129.6, 129.4, 129.3, 129.1, 128.7, 128.7, 127.3
(CHy), 102.5 (C7), 84.4 (C4), 72.0 (Cy), 71.0 (C3), 69.7 (Ce), 68.0 (d, Jchzpnp = 5.0 Hz,
CH,Ph), 65.9 (Cs'), 54.6 (C»), 43.8 (d, Jci-p = 124.0 Hz, Cy), 43.5 (Cs), 26.3 (SitBu), 23.1
(CH5CO), 18.8 (SitBu), -3.8, -4.5 (SiMe); *'P NMR (acetone-dg) & 18.8 (s); MS (ESI): m/z =
632 [M-H] 100%; HRMS calcd for C3;H43NOgPSIi™ 632.2445, found 632.2460.

Dibenzyl 3-(2-acetamido-2-deoxy-a-D-glucopyranosyl)-2-oxopropylphosphonate 13

To a suspension of 11 (100 mg, 0.14 mmol) in water (5 mL) was added trifluoroacetic acid (5
mL) at O °C. The reaction mixture was stirred at r.t. for 1 h and concentrated. Purification by
flash chromatography (CH,CIl,/MeOH, 85:15) and lyophilization afforded 13 (70 mg, 97%,
white solid): Ry 0.48 (CH,Cl,/MeOH = 85:15); [a]o® + 38 (¢ 1.0, CH,Cl,); *H NMR (DMSO-
ds) 6 7.67 (d, 1H, INH-H2 = 7.8 Hz, NH), 7.41-7.31 (m, 10H, Hy), 5.07-4.98 (m, 5H, OHy:,
CHzph), 4.88 (d, 1H, Jon3z-hz = 5.3 Hz, OH3'), 4.44 (dd, 1H, Jone-heb = 6.0 HZ, Jons'-He'a =
5.8 HZ, OHG'), 4.40 (ddd, 1H, JHl’-H3a =91 HZ, JHl‘-HZ’ =56 HZ, \]Hl’-HSb =4.6 HZ, Hl’), 3.71
(ddd, 1H, Jnor.par = 10.0 Hz, Jno'-nw = 7.8 HZz, JHor.p1e = 5.6 Hz, Hz'), 3.56 (ddd, 1H, Jue'a-Heb =
11.6 Hz, JHe"a-0HE" = 5.8 Hz, JHe"a-HE = 2.5 Hz, He'a), 3.50 (dd, 1H, Jxiap = 21.8 Hz, JH1a-H1b =
14.4 Hz, Hla), 3.47 (dd, 1H, (ddd, 1H, Jueb-nera = 11.6 Hz, Jueb-onss = 6.0 Hz, Jue'b-ns' = 5.7
HZ, H6’b), 341 (dd, 1H, JHlb-P =215 HZ, JHlb-Hla =144 HZ, Hlb), 3.40 (ddd, 1H, \]H3'-H2' =
10.0 Hz, Jua'-Ha = 8.0 Hz, Juz-on3 = 5.3 Hz, H3’), 3.35 (ddd, 1H, Jus-ha = 8.8 Hz, Jus-Hen
5.7 Hz, JHS’-HG’a =25 Hz, H5’), 3.15 (ddd, 1H, JH4’-H5' =8.8 Hz, JH4'-H3’ =8.0 Hz, JH4'.0H4’ =
5.3 Hz, H4'), 2.90 (dd, 1H, Juza-q3p = 16.1 Hz, Jnza-n1r = 9.1 Hz, H3a), 2.66 (dd, 1H, JHab-Hza =
16.1 Hz, Juap-Hy = 4.6 Hz, Hap), 1.77 (s, 3H, CH5CO); *C NMR (DMSO-dg) & 200.5 (d, Jco-p
= 6.0 Hz, Cy), 169.3 (CH3CO), 136.2 (d, Jcgr = 6.0 Hz, Cqa), 128.4, 128.2, 127.7 (CHar),
74.9 (Cs), 70.6 (Cy), 70.3 (Cs3), 69.3 (Cy’), 67.0, 66.9 (2d, JcHzen-p = 6.0 Hz, CH2Ph), 60.9
(Ce), 52.6 (C»), 41.8 (d, Jcr.p = 126.0 Hz, C1), 41.4 (Cs), 22.6 (CH5CO); *'P NMR (DMSO-
ds) & 21.8 (s); MS (ESI): m/z = 544 [M+Na]" 100%; HRMS calcd for CasH3NNaOgP”
544.1712, found 544.1707.

Benzyl 3-(2-acetamido-2-deoxy-a-D-glucopyranosyl)-2-oxopropylphosphonate 14
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To a solution of 13 (34 mg, 65 umol) in toluene (1 mL) was added DABCO (9 mg, 78 umol,
1.2 eq.). The reaction mixture was then refluxed for 4 h and concentrated. The residue was
taken up in water, acidified with DOWEX H* (50WX8-100) ion exchange resin. Water was
removed in vacuo to afford 14 (25 mg, 88%, white solid): *H NMR (DMSO-dg) & 7.73 (d, 1H,
JInH-H2 = 8.0 Hz, NH), 7.42-7.28 (m, 5H, Hy), 4.94 (d, 2H, Jcrzpn-e = 7.5 Hz, CH,Ph), 4.66
(ddd, 1H, JHl‘-H3a =8.3 HZ, JHl'-HSb = JHl'-HZ' =52 HZ, Hl’), 3.72 (ddd, 1H, JHQ'.Hg' =10.3 HZ,
Juo-nn = 8.0 Hz, Jhorhrr = 5.2 Hz, Hz'), 3.56 (dd, 1H, Jueaney = 11.5 Hz, Jherans = 2.2 Hz,
H6’a): 3.46 (dd, 1H, JHG’b-HG'a =115 HZ, \]HG’b-HS’ =57 HZ, H6’b): 3.41 (dd, 1H, \]H3’-H2' =10.3
Hz, Juz-na = 8.1 Hz, H3’), 3.35 (ddd, 1H, Jushar = 8.8 Hz, Jushey = 5.7 HZ, Jus'hera = 2.2
Hz, Hs), 3.17, 3.12 (AB from ABX, 2H, Jag = 13.3 Hz, Jap = 21.7 Hz, Jg.p = 22.0 Hz, H;y),
3.12 (dd, 1H, Jhar-ps' = 8.8 Hz, Jhar-nar = 8.1 Hz, H4'), 2.88 (dd, 1H, Jnza-n3p = 16.2 HZ, Jhza-n1e
=8.3 Hz, Hga), 2.75 (dd, 1H, JHgb.Hga =16.2 Hz, \]H3b-H1’ =52 Hz, Hgb), 1.76 (S, 3H, CH3CO),
13C NMR (DMSO-ds) & 201.5 (d, Jcop = 5.5 Hz, Cy), 169.3 (CHsCO), 137.2 (d, Jegp = 7.0
Hz, Cqa), 128.3, 127.8, 127.4 (CHy), 74.8 (Cs), 70.8 (Cs), 70.4 (C3), 69.5 (Cy’), 66.1 (d,
Jcrzen-p = 5.0 Hz, CH,Ph), 61.0 (Ce'), 52.7 (C2’), 43.9 (d, Jci1-p = 120.0 Hz, C;), 41.1 (C3), 22.6
(CH5CO); 3P NMR (DMSO-ds) 8 16.2 (s); MS (ESI): m/z = 430 [M-H] 100%;.

3-N-tert-Butyloxycarbonyl-1-(5’-hydroxypentyl)-uracil 17

To a solution of 1-(5’-hydroxypentyl)uracil (500 mg, 2.5 mmol) in THF (10 mL) were added
at 0 °C trimethylsilyl chloride (650 pL, 5.0 mmol, 2 eqg.) and DIEA (880 uL, 5.0 mmol, 2
eq.). The reaction mixture was stirred at r.t. for 1 h 30 and hydrolyzed with saturated aqueous
NH,4CI solution. Aqueous phase was extracted with EtOAc and the organic layer was dried
(MgSQ,) and concentrated in vacuo. The residue was taken up in THF (10 mL). Boc,O (606
mg, 2.8 mmol, 1.1 eq.), EtsN (390 pL, 2.8 mmol, 1.1 eq.) and DMAP cat. were successively
added. The mixture was stirred at r.t. for 16 h, then cooled to 0 °C and stirred with 1 M
aqueous HCI solution for 2 min. After dilution with EtOAc and decantation, organic phase
was washed with saturated aqueous NaCl solution, dried (MgSO,) and concentrated.
Purification by flash chromatography (CH,Cl,/MeOH, 9:1) afforded 17 (498 mg, 66%, yellow
0il): Ry 0.54 (CH,Cly/MeOH, 9:1); *H NMR & 7.12 (d, 1H, Jue.ns = 8.0 Hz, He), 5.70 (d, 1H,
JH5-H6 =8.0 Hz, H5), 3.73 (t, 2H, JurH2 = 7.4 Hz, Hl'), 3.68-3.61 (m, 2H, H5'), 1.74 (tt, 2H,
2wz = 7.7 Hz, Jnz-m1r = 7.4 Hz, Hy'), 1.65-1.56 (m, 2H, Hy’), 1.60 (s, 9H, CMej3), 1.47-1.39
(m, 2H, Hz); *C NMR § 160.9 (Cy), 149.2 (Cy), 148.0 (COgqc), 143.7 (Cs), 102.0 (Cs), 86.9
(CMe3), 62.5 (Cs'), 49.4 (Cy2), 32.1 (Cy'), 28.8 (Cy), 27.6 (CMe3), 22.9 (Csz:); MS (ESI): m/z =
321 [M+Na]" 100%; HRMS calcd for C14H2,N,NaOs* 321.1426, found 321.1425.
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Compound 9 (*H, C, *'P)
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Compound 11 (*H, 2C, *'P)
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Compound 13 (*H, 2C, *'P)
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Compound 18 (*H, 3C, *'P)
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Compound 20 (*H, 3C, *'P)
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