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Supporting information

1. General information

'H and ®C NMR spectra were recorded in CDCl; or dimethyl sulfoxide-D6 on JEOL ECA-600

spectrometer (*H 600 MHz, **C 150MHz) or JEOL ECA-400 spectrometer (*H 400 MHz, **C 100MHz).

Mass spectra were obtained on JEOL JMS T-100LP mass spectrometer. IR spectra were measured
with a JEOL JIR-WINSPEC50. Cyclic voltammetry (CV) was carried out HOKUTO DENKO

HSV-100. Measurement was carried out in 0.2 M LiCIO4#/CH3sNO,-10 mM acetic acid using grassy

carbon as anode, platinum wire as cathode and Ag/AgCl as reference electrode. TCI precoated silica

gel Fa2s4 plates (thickness 0.25 mm) was used for thin-layer chromatography (TLC) analysis.

Diastereomers were isolated by silicagel chromatography or HPLC. All materials were obtained

from TCI fine chemicals, Wako Pure Chemical Industlies, Kanto Chemical and Acros Organics and

used without further pulification

Abbreviations: 'Bu, tert-butyl; Me, methyl; AcO, acetoxy; Ac, acetyl; Ac,0, acetic anhydride; TEA,

triethylamine; DMAP, N,N-dimethyl-4-aminopyridine; DMDC, dimehyl dicarbonate; Boc,0, di-tert-butyl

dicarbonate; THF, tetrahydrofurane.

2. Preparation of electrolytic substrates
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Scheme 1. a) Ac,0, TEA, DMAP/CH,CI,, b) 4 N HCI/Dioxane, c)DMDC, TEA, DMAP/CH,ClI,, d)
MeO(CO).Cl, TEA, DMAP/CH,CI,, e) SOCI,/MeOH, f) Boc,0, TEA, DMAP/CH,CI,, g) LiAIH,/THF, 0
°C.

(S)-methyl 2-(acetoxymethyl)pyrrolidine-1-carboxylate (1a):

'H NMR (600 MHz; CDCls) & 4.17-3.97 (m, 3H, Hzand Hg), 3.68 (s, 3H, OCHj), 3.47-3.31 (m, 2H, Hs),
2.04 (s, 3H,CH;CO-), 2.01-1.76 (m, 4H, H; and H,); *C NMR (100 MHz; CDCls) § 170.7, 155.5, 155.4,
64.6, 64.2, 55.9, 55.2 54.7, 52.2, 46.7, 46.3, 28.6, 27.7, 23.7, 22.8, 20.7; IR v (cm™, neat) 2958, 2883,
1749, 1708, 1448, 1386, 1236, 1197; HRMS calc.for [CoH1sNNaO,]*: 224.0899, Found: 224.0889.

(S)-Methyl 2-(2-(acetoxymethyl)pyrrolidin-1-yl)-2-oxoacetate (1b):

'H NMR (600 MHz; CDCls) 6 4.64 and 4.38 (m, 1H, H,), 4.24 and 4.03 (dd, J=10.9, 5.4 Hz and dd,
J=10.9, 7.5 Hz, 1H, Hg,), 4.20 and 3.95 (dd, J=10.9, 4.1 Hz and dd, J=10.9, 6.1 Hz, 1H, Hg,), 3.89 and
3.87 (s, 3H, OCHg), 3.70-3.54, (m, 2H, Hs), 2.07 and 2.05 (s, 3H, CH;CO-), 2.14-1.87 (m, 4H, H, and
H.); **C NMR (150 MHz; CDCl5) § 170.7, 170.4, 162.4, 162.3, 158.9, 158.8, 72.4, 71.2, 64.9, 63.3, 55.9,
52.7, 47.8, 46.0, 28.2, 27.2, 24.3, 21.5, 20.9; IR vya (cm™, neat) 2958, 2888, 1741, 1660, 1454, 1367,
1234, 1166, 1041; HRMS calc.for [CH1sNNaOs]*: 252.0898, Found: 252.0860.

((2R,35)-3-Acetoxy-1-acetylpyrrolidin-2-yl)methyl acetate (1c):

'H NMR (600 MHz; CDCl5) & 5.21 and 5.18 (m, 1H, Hs), 4.31 and 4.03 (m, 1H, Hg,), 4.23 (M, 1H, Hgy),
4.19 and 3.88 (m, 1H, H,), 3.70 and 3.61 (m, 1H, Hsxy), 3.59 and 3.57 (m, 1H, Hsy,), 2.38-2.19 (M, 1H, Hy,),
2.17 and 2.09 (s, 3H, CH,CO-), 2.11 and 2.07 (s, 3H, CH;CO-), 2.06 and 2.05 (s, 3H, CH5CO-),
2.06-2.03 (M, 1H, Hyy); *C NMR (150 MHz; CDCl3) § 170.1, 170.0, 153.9, 153.8, 79.9, 79.5, 75.1, 62.4,
61.6, 44.3, 29.5, 28.6, 28.0, 20.7, 20.4; IR vma (cm™, neat) 2977, 2933, 1749, 1697, 1398, 1367, 1236,
1168, 1124, 1043; HRMS calc.for [C14H23sNNaOg] " 324.1423, Found: 324.1427.

(2R,3S)-tert-Butyl 3-acetoxy-2-(acetoxymethyl)pyrrolidine-1-carboxylate (1d):

'H NMR (600 MHz; CDCls) § 5.21-5.13 (m, 1H, Hj), 4.25-3.87 (m, 3H, H, and Hg), 3.54-3.41, (m, 2H,
Hs), 2.22-2.15 (M, 1H, Hy,), 2.07 (s, 6H, CH3;CO-), 2.03-1.95 (m, 1H, Hy), 1.48 (s, 9H, O'Bu); *C NMR
(150 MHz; CDCl3) 6 170.5, 170.2, 170.5, 170.4, 170.2, 170.0, 169.9, 76.1, 75.1, 62.9, 62.6, 62.1, 61.8,
45.9, 44.2, 30.3, 28.1, 22.6, 22.0, 21.1, 20.8, 20.7; IR vpax (cm'l, neat) 2996, 2964, 1735, 1635, 1417,
1361, 1241, 1116, 1085, 1035; HRMS calc.for [C1;H17NNaOs]*: 266.1004, Found: 266.1081; m.p.55-57
°C.
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((2S,4R)-4-Acetoxy-1-acetylpyrrolidin-2-yl)methyl acetate (1e):

'H NMR (600 MHz; CDCl;) & 5.32-5.21 (m, 1H, Hy), 4.49-4.21 (m, 3H, H, and Hg), 3.80-3.74 (m, 1H,
Hs,), 3.74-3.68 (m, 3H, OCHjy), 3.65-3.53 (m, 1H, Hsy), 2.46-2.10, (m, 2H, H3), 2.07 (s, 3H, CH;CO-),
2.05 (s, 3H, CH5CO-); *C NMR (150 MHz; CDCly) & 170.7, 170.5, 155.4, 155.3, 72.7, 71.9, 65.0, 64.3,
57.7, 55.0, 54.4, 52.5, 36.6, 35.6, 35.0, 34.0, 21.1, 20.9; IR vmax (cm-1, neat) 2989, 2958, 1741, 1704,
1448, 1386, 1230, 1124, 1043, 1024; HRMS calc.for [C11H17NNaOg]*: 282.0953, Found: 282.1042

(2R,3S)-Methyl 3-acetoxy-2-(acetoxymethyl)pyrrolidine-1-carboxylate (1f):

'H NMR (600 MHz; CDCl3) 5 5.21-5.15 (m, 1H, H;), 4.25-3.95 (m, 3H, H, and He), 3.73 (s, 3H, OCHy),
3.61-3.45 (m, 2H, Hs), 2.27-2.16 (M, 1H, Hy,), 2.08 (s, 3H CH3CO-), 2.06 (s, 3H CH;CO-), 2.05-2.00 (m,
1H, Hgp); BC NMR (150 MHz; CDCls) 6 170.7, 170.5, 170.4, 155.6, 155.6, 76.5, 75.5, 63.0, 62.7, 62.6,
62.1, 52.8, 52.7, 45.3, 44.8, 30.1, 29.2, 21.2, 20.6; IR vya (cm™, neat) 2989, 2958, 1749, 1704, 1454,
1386, 1236, 1130, 1043, 1024; HRMS calc.for [C11H17NNaOg]*: 282.0953, Found: 282.1001.

3. Anodic oxidation of prolinol derivatives

Substrate 1-6 (1.0 mmol) was dissolved in 20 ml of 1.0 M LiClIO4 + dry nitromethane. This solution was
then electrolyzed at 0 °C in the presence of 50 mM acetic acid at a constant current by using an undivided
cell equipped with glassy carbon plate (60 mm x 20 mm) anode and Pt cathode (10 mm x 10 mm) under
Ar atmosphere, and it was quenched at 2.5 F/mole unless noted otherwise. After the completion of the
electrolysis, 5.0eq of nucleophile was added, allowed to stand for 16 hr at ambient temperature to yield

substituted compound.

(2S)-Methyl 2-(acetoxymethyl)-5-allylpyrrolidine-1-carboxylate (2):

'H NMR (600 MHz, CDCl;) & 5.80-5.66 (m, 1H, -CH,CH=CH},), 5.10-5.02 (m, 2H, -CH,CH=CH,),
4.23-3.97 (m, 3H, H, and Hg), 3.95-3.81 (m, 1H, Hs), 3.71, 3.70 and 3.70 (s, 3H, OCHy), 2.69-2.42 (m,
1H, -CH,,CH=CH,), 2.21-2.07 (m, 1H, -CH»,CH=CH,), 2.07, 2.06 and 2.05 (s, 3H, CH;CO-), 2.05-1.69
(m, 4H, Hs and H,); *C NMR (100 MHz; CDCl3) § 170.7, 155.5, 154.9, 154.6, 154.6, 135.0, 134.9, 134.7,
117.3,117.2, 64.3, 63.5, 57.8, 56.4, 52.3, 38.2, 36.9, 27.3, 26.3, 20.9; IR vy (cm?, neat) 3077, 2939,
1749, 1700, 1452, 1380, 1240, 1112, 1039; HRMS calc.for [C1,H;oNNaO,]*: 264.1212, Found: 264.1216.

Methyl 2-((2S)-2-(acetoxymethyl)-5-allylpyrrolidin-1-yl)-2-oxoacetate (3):
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'H NMR (600 MHz, CDCls) § 5.80-5.64 (m, 1H -CH,CH=CH,), 5.14-5.06 (m, 2H, -CH,CH=CHy,),
4.49-4.09 (m, 3H, H, and Hg), 4.00-3.90 (m, 1H, Hs), 3.90, 3.90, 3.89 and 3.88 (s, 3H, OCHj), 2.80-2.44
(M, 1H, -CH,,CH=CH},), 2.30-1.75 (M, 8H, -CH,,CH=CH, CH;CO-, H; and H,); *C NMR (100 MHz;
CDCl;) § 170.7, 170.7, 170.5, 170.4, 162.6, 162.5, 162.5, 159.8, 159.7, 159.2, 159.0, 134.2, 133.7, 133.5,
118.4, 118.1, 118.0, 64.3, 635, 57.8, 56.4, 52.3, 38.2, 36.9, 27.3, 26.3, 20.9; IR vya (cm™, neat) 3077,
2952, 2921, 1743, 1654, 1450, 1361, 1224, 1043; HRMS calc.for [Ci3H1sNNaOs]*: 292.1161, Found:
292.1220.

((2R,3S)-3-Acetoxy-1-acetyl-5-allylpyrrolidin-2-yl)methyl acetate (4):

'H NMR (600 MHz, CDCl5) & 5.80-5.65 (m, 1H, -CH,CH=CH,), 5.25-5.00 (m, 3H, -CH,CH=CH, and
Hs), 4.55-3.83 (M, 4H, H,, Hg and Hs), 2.61-2.01 (m, 13H, -CH,CH=CH,, H, and CH;CO-); *C NMR
(100 MHz; CDCly) 6 172.2, 172.1, 171.2, 171.2, 170.9, 170.5, 170.4, 135.3, 133.9, 119.0, 117.7, 75.6,
63.8, 63.4, 63.1, 61.9, 59.0, 57.6 39.7, 37.3, 33.4, 31.5, 23.0, 21.4, 21.3, 20.9; IR vy (cm™, neat) 3087,
2956, 2923, 1727, 1646, 1413, 1390, 1249, 1147, 1095; HRMS calc.for [Ci4H,NNaOs]™: 306.1317
Found: 306.1307.

(2R,3S)-tert-Butyl 3-acetoxy-2-(acetoxymethyl)-5-allylpyrrolidine-1-carboxylate (5):

'H NMR (600 MHz, CDCls) & 5.80-5.64 (m, 1H), 5.17-5.00 (m, 3H, -CH,CH=CH,, H;), 4.30-3.77 (m,
4H, H; and Hg and Hs), 3.01-2.70 (m, 1H, -CHp,CH=CH,), 2.28-2.13 (m, 2H, -CH,,CH=CH; and H,j,),
2.10, 2.08, 2.07 and 2.06 (s, 6H, CH3CO-), 2.03-1.95 (m, 1H, Hy,), 1.47 (s, 9H, O'Bu); *C NMR (150
MHz; CDCls) & 170.6, 170.5, 170.4, 170.2, 153.6, 153.2, 135.2, 135.1, 133.8, 117.9, 117.5, 117.4, 80.4,
80.2, 75.7, 63.0, 62.6, 61.9, 57.4, 57.3 38.9, 37.6, 33.2, 32.2, 28.4, 21.3, 20.9; IR vpax (cm™, neat) 3075,
2975, 2931, 1747, 1702, 1452, 1396, 1232, 1178, 1114, 1066; HRMS calc.for [C,;H,7NNaOg]*: 364.1736,
Found: 364.1685.

(3R,5S)-Methyl 3-acetoxy-5-(acetoxymethyl)-2-allylpyrrolidine-1-carboxylate (6):

'H NMR (600 MHz, CDCl5) & 5.88-5.67 (m, 1H, -CH,CH=CH,), 5.40-4.98 (m, 3H, -CH,CH=CH, and
H,), 4.47-3.88 (M, 4H, H,, Hs and Hs), 3.73 and 3.72 (s, 3H, OCHj), 2.50-2.32 (m, 1H, -CH,,CH=CH,),
2.28-2.11 (m, 3H, -CH»;CH=CH and Hs), 2.08 and 2.08 (s, 3H, CH;CO-), 2.06 and 2.03 (s, 3H,
CH;CO-); B3¢ NMR (150 MHz; CDCls) 6 170.7, 170.4, 155.9, 133.7, 117.8, 75.9, 75.4, 71.6, 64.9, 64.0,
58.2,55.9,55.1, 563.5, 52.4, 37.7, 32.5, 32.1, 31.2, 29.7, 21.2, 20.9; IR vmx (cm'l, neat) 3068, 2987, 2956,
1739, 1702, 1446, 1384, 1234, 1128, 1029; HRMS calc.for [C14H,:NNaOg]": 322.1267, Found: 322.1231.
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(2R,3S)-Methyl 3-acetoxy-2-(acetoxymethyl)-5-(2,4,6-trimethoxyphenyl)pyrrolidine-1-carboxylate
):

'H NMR (600 MHz, CDCls) 6 6.12 (s, 2H, Ar), 5.54 and 5.41 (dd, J=10.9, 6.8 Hz and J=10.9, 7.7 Hz,
1H, Hs), 5.20 (d, J=4.5Hz 1H, Hs), 4.37-4.04 (m, 3H, H, and Hg), 3.86-3.74 (m, 9H, Ar(OCHs)s), 3.63
and 3.47 (s, 3H, C(O)OCHjy), 2.65-2.55 (ddd, J=15.5, 11.4, 4.5 Hz, 1H, H,,), 2.12 (s, 3H, CH3CO-), 2.09;
(s, 3H, CH5CO-), 2.11-2.07 (m, 1H, Hy); *C NMR (150 MHz; CDCly) & 171.0, 170.5, 160.3, 159.5,
159.0, 158.9, 158.9, 156.3, 156.3, 155.4, 154.8, 154.2, 108.4, 107.9, 90.9, 75.2, 63.4, 55.4, 52.3, 33.6,
21.3, 20.9; IR vpay (cm'l, neat) 3079, 2973, 2929, 1745, 1695, 1394, 1365, 1240, 1176, 1114, 1058, 772;
HRMS calc.for [CyH,,NNaOg] " 448.1583, Found: 448.1631; m.p.150-153 °C.

(2R,3S)-Methyl 3-acetoxy-2-(acetoxymethyl)-5-(phenylthio)pyrrolidine-1-carboxylate (8):

a-anomer; *H NMR (600 MHz, CDCl5) & 7.58-7.48 (m, 2H, Ar), 7.38-7.30 (m, 3H, Ar), 5.35 (t, J=6.9 Hz,
1H, Hs), 5.25-5.16 (m, 1H, Hj3), 4.30-3.87 (m, 3H, H, and Hg), 3.84-3.43 (m, 3H, OCHjs), 2.55-2.39 (m,
2H, Hy), 2.11 (s, 3H, CH3CO-), 2.03 (s, 3H, CH5CO-); *CNMR (150 MHz; CDCls) & 170.6, 170.2 155.0,
134.8, 129.0, 128.6, 74.4, 66.0, 63.1, 62.6, 52.9, 39.0, 21.1, 21.0; IR vya (cm™, neat) 3062, 2958, 2925,
1747, 1702, 1448, 1367, 1241, 1122, 1041, 742; HRMS calc.for [C;;H,;NNaOgS]": 390.0987, Found:
390.0966.

B-anomer; 'H NMR (600 MHz, CDCly) § 7.66-7.61 (m, 1H, Ar), 7.49-7.44 (m, 1H, Ar), 7.36-7.27 (m, 3H,
Ar), 5.33-5.22 (m, 1H, Hs), 5.22-5.16 (m, 1H, Hy), 4.33-4.06 (m, 3H, H, and He), 3.78 and 3.42 (s, 3H,
OCH), 2.82-2.46 (M, 2H, Hy), 2.16 (s, 3H, CH,CO-), 2.05 (s, 3H, CH;CO-); C NMR (150 MHz;
CDCly) § 171.9, 170.4, 154.5, 133.2, 132.8, 128.9, 127.6, 75.0, 69.2, 68.3, 64.9, 63.2, 62.7, 61.7, 53.0
52.4, 39.6, 39.0, 21.3, 20.9; IR vinax (M, neat) 3060, 2960, 2927, 1743, 1699, 1452, 1375, 1232, 1126,
1051, 1025, 744; HRMS calc.for [C;;H,;NNaO,S]*: 390.0987, Found: 390.0975.

(2R,3S,5R)-Methyl
3-acetoxy-2-(acetoxymethyl)-5-(4-benzamido-2-oxopyrimidin-1(2H)-yl)pyrrolidine-1-carboxylate

(o @anomer) (9a):

'H NMR (600 MHz, DMSO-Dg) & 11.05 (br, 1H, ArCONH), 8.15-8.09 (m, 1H, Hg), 8.00 (d, J=7.5Hz, 2H,
Ar), 7.61 (t, J=7.5Hz, 1H, Ar), 7.50 (t, J=7.5Hz, 2H, Ar), 7.34-7.28 (m, 1H, Hs), 6.13-6.09 (m, 1H, Hs),
5.14-5.11 (m, 1H, Hy), 4.47-4.26 (m, 3H, H, and Hy), 3.69 and 3.58 (m, 3H, OCHj), 2.83-2.77 (m, 1H,
Hua), 2.06 (s, 3H, CH5CO-), 2.04-1.98 (m, 1H, Hy), 1.91 (s, 3H, CHsCO-); *C NMR (150 MHz;
DMSO0-Dg) 6 170.6, 170.2, 160.1, 153.8, 145.7, 141.2, 133.2, 129.0, 128.9, 112.5, 74.9, 67.6, 65.6, 64.5,

S5



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

53.6, 53.4, 35.0, 21.3, 21.0; IR vy, (cm™, neat) 3320, 3189, 2964, 2921, 1735, 1643, 1452, 1378, 1243,
1112, 1081, 790; HRMS calc.for [C»,H,4sN4NaOg] " 495.1492, Found: 495.1491; m.p. 125-130 °C.

(2R,3S,5S)-Methyl
3-acetoxy-2-(acetoxymethyl)-5-(4-benzamido-2-oxopyrimidin-1(2H)-yl)pyrrolidine-1-carboxylate (p
anomer) (9b):

'H NMR (600 MHz, DMSO-Dy) & 8.06-8.04 (d, J=7.5 Hz, 1H, Hy), 7.98-7.95 (dd, J=8.2, 1.3 Hz, 2H, Ar),
7.61-7.57 (ddd, J=8.2, 7.5, 1.3 Hz, 1H, Ar), 7.50-7.47 (dd, J= 8.5, 7.5 Hz, 2H, Ar), 7.32-7.26 (m, 1H, Hs),
6.05 (t, J=7.5 Hz, 1H, Hs), 5.17-5.14 (m, 1H, Hs), 4.35-4.30 (M, 2H, Hg), 4.17-4.13 (m, 1H, Hy), 3.61 (s,
3H, OCHj), 2.60-2.55 (M, 1H, H,,), 2.46-2.42 (M, 1H, Hyp), 2.03 (5, 3H, CH5CO-), 1.9 (s, 3H, CH;CO-);
B3¢ NMR (150 MHz; DMSO-Dg) 6 170.6, 170.5, 163.4, 155.5, 154.9, 145.9, 133.8, 133.3, 129.0, 128.9,
96.8, 74.3, 73.1, 64.5, 63.8, 63.4, 53.8, 37.1, 21.4, 21.1; IR vpna (cm™, neat) 3322, 3189, 2970, 2924, 1729,
1652, 1455, 1378, 1248, 1110, 1077, 793; HRMS calc.for [C,H,sN,NaOg]": 495.1492, Found: 495.1489;
m.p. 135-141 °C.

(2R,3S)-Methyl 5-(2-acetamido-6-oxo-1H-purin-9(6H)-yl)-3-acetoxy-2-(acetoxymethyl)pyrrolidine-
1-carboxylate (o anomer) (10a):

'H NMR (600 MHz, DMSO-Dg) & 7.94 (s, 1H, Hg), 6.13 (d, J=7.5 Hz, 1H, Hs), 5.13 (d, J=5.5 Hz, 1H,
Ha), 4.47-4.37 (m, 1H, H,), 4.30-4.16 (m, 2H, Hy), 3.58 and 3.39 (s, 3H, OCHy), 2.80-2.71 (m, 1H, Hy,),
2.13 (s, 3H, CH5CO-), 2.10-2.03 (m, 1H, Hy,), 2.00 (s, 3H, CH3CO-), 1.85 (s, 3H, CH;CO-); *C NMR
(150 MHz, DMSO-Dg) 6 170.6, 170.3, 155.0, 134.8, 129.0, 128.6, 74.4, 66.0, 63.1, 62.6, 52.9, 39.0, 21.1,
21.0; IR Ve (Cm'l, neat) 3153, 2979, 2960, 1735, 1791, 1450, 1380, 1255, 1132, 1037, 781; HRMS
calc.for [CygH2,NgNaOg] " 473.1397, Found: 473.1387; m.p. 145-151°C.

(2R,3S)-Methyl 5-(2-acetamido-6-oxo-1H-purin-9(6H)-yl)-3-acetoxy-2-(acetoxymethyl)pyrrolidine-
1-carboxylate (p anomer) (10b):

'H NMR (600 MHz, DMSO-Dg) 6 7.91 (s, 1H, Hg), 6.16 (t, J=7.5Hz, 1H, Hs), 5.18 (d, J=4.8Hz, 1H, H),
4.40-4.28 (M, 2H, Hg), 4.12-4.05 (m, 1H, H,), 3.50 (s, 3H, OCH), 2.86-2.78 (M, 1H, H,,), 2.58-2.50 (m,
1H, Hyp), 2.12 (s, 3H, CH5CO-), 1.99 (s, 3H, CH3CO-), 1.96 (s, 3H, CH;CO-); *C NMR (150 MHz;
DMSO0-Dg) 6 173.6, 170.2, 169.9, 155.1, 154.9 148.6, 147.8, 138.0, 120.3, 73.4, 67.8, 62.9, 62.5, 53.1,
36.2, 23.9, 20.9, 20.7; IR vma (cm™, neat) 3150, 2977, 2961, 1731, 1688, 1452, 1377, 1236, 1130, 1040,
781; HRMS calc.for [C15H2NgNaOg] " 473.1397, Found: 473.1383; m.p. 135-140°C.

(2R,3S)-Methyl 3-acetoxy-2-(acetoxymethyl)-5-(6-benzamido-9H-purin-9-yl)pyrrolidine-1-
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carboxylate (a anomer) (11a):

'H NMR (600 MHz, DMSO-Dg) & 11.09 (br, 1H, ArCONH), 8.73 (s, 1H, Hg), 8.65-8.55 (m, 1H, H,),
8.05 (d, J=7.5Hz, 2H, Ar), 7.63 (t, J=7.5Hz, 1H, Ar), 7.54 (t, J=7.5Hz, 2H, Ar), 6.58-6.53 (m, 1H, Hs),
5.26-5.19 (m, 1H, Hy), 4.61- 4.51 (m, 1H, H,), 4.40-4.25 (m, 2H, Hg), 3.65 and 3.42 (s, 3H, OCH,),
3.02-2.93 (m, 1H, Hyy), 2.27-2.16 (M, 1H, Hyy), 2.10 (s, 3H, CH3CO-), 1.93 and 1.90 (s, 3H, CH;CO-);
B3C NMR (150 MHz; DMSO-Dg) 6 170.7, 170.3, 166.1, 154.0, 153.6, 152.3, 152.2, 151.9, 151.8, 150.5,
150.4, 142.9, 133.9, 132.9, 128.9, 125.9, 75.7, 74.6, 68.4, 68.0, 64.2, 63.6, 62.1, 61.6, 53.4, 38.0, 37.1,
21.4,21.4,21.2, 21.1; IR vy (cm™, neat) 3259, 3066, 2998, 2956, 1743, 1710, 1608, 1488, 1367, 1240,
1056, 1037, 796; HRMS calc.for [C,3H24NgNaO;]*: 519.1604, Found: 519.1581.

(2R,3S)-Methyl 3-acetoxy-2-(acetoxymethyl)-5-(6-benzamido-9H-purin-9-yl)pyrrolidine-1-
carboxylate (f anomer) (11b):

'H NMR (600 MHz, DMSO-Dg) & 11.20 (br, 1H, ArCONH), 8.74 (s, 1H, Hg), 8.52 (s, 1H, H,), 8.04 (d,
J=7.7Hz, 2H, Ar), 7.65 (t, J=7.3Hz, 1H, Ar), 7.55 (t, J=7.3Hz, 2H, Ar), 6.50 (t, J=7.3 Hz, 1H, Hs), 5.37 (d,
J=4.5Hz, 1H, Hy), 4.66- 4.56 (M, 1H, Hg,), 4.47-4.38, (M, 1H, Hgy), 4.24-4.14 (m, 1H, H,), 3.67-3.48 (m,
3H, OCHj), 3.30-3.17 (M, 1H, Hyy), 2.75-2.63 (M, 1H, Hyy), 2.09 (s, 3H, CH5CO-), 2.02 (s, 3H, CH5CO-);
3C NMR (150 MHz; DMSO-Dg) 5 170.7, 170.4, 166.2, 155.6, 151.9, 151.6, 150.8, 145.1, 135.5, 133.8,
132.9, 128.9, 126.6, 74.0, 69.2, 63.4, 62.8, 53.5, 34.9, 21.4, 21.1; IR vmax (cm™, neat) 3250, 3053, 2994,
2970, 1735, 1699, 1603, 1476, 1370, 1251, 1050, 1029, 785; HRMS calc.for [C3H,sNgNaO;]": 519.1604,
Found: 519.1622.

(2R,3S)-Methyl 3-acetoxy-2-(acetoxymethyl)-5-(5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)
pyrrolidine-1-carboxylate (a-anomer) (12a):

'H NMR (600 MHz, DMSO-Dg) & 11.16 (br, 1H, Hy), 7.43 (s, 1H, Hg), 6.07 (d, J=7.3Hz, 1H, Hs), 5.06
(d, J=5.0Hz, 1H, Hy), 4.48-4.35 (m, 1H, H,), 4.32-4.11 (m, 2H, Hy), 3.63 and 3.55 (s, 3H, OCHj),
2.79-2.66 (M, 1H, H,,), 2.02 (s, 3H, CH,;CO-), 1.96-1.87 (m, 4H, Hypand CH5CO-), 1.77 (s, 3H, CHCs);
B¢ NMR (150 MHz; DMSO0-Dg) & 169.9, 169.4, 163.7, 163.6, 153.0, 150.4, 135.7, 107.9, 74.5, 73.5,
68.9, 68.4, 63.6, 63.0, 61.4, 60.4, 52.7, 36.6, 36.1, 20.7, 20.4, 11.9; IR vpu (cm'l, neat) 3214, 2958, 2927,
1749, 1699, 1450, 1373, 1132, 1095, 1049, 777; HRMS calc.for [CysH»1NsNaOg]*: 406.1226, Found:
406.1150; m.p. 84°C.

(2R,3S)-Methyl 3-acetoxy-2-(acetoxymethyl)-5-(5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)
pyrrolidine-1-carboxylate (f-anomer) (12b):

S7
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'H NMR (600 MHz, DMS0-Ds) & 11.23 (br, 1H, Hy), 7.39 (s, 1H, Hy), 6.05 (d, J=7.5Hz, 1H, Hs), 5.15 (,
J=4.8Hz, 1H, H3), 4.32 (m, 2H, Hg), 4.06 (m, 1H, H,), 3.61 (s, 3H, OCHjy), 2.53-2.45 (m, 1H, Hg,),
2.41-2.35 (M, 1H, Hyp), 2.05 (s, 6H, CH3CO-), 1.78 (s, 3H, CHsCs); *C NMR (150 MHz; DMSO-Ds) &
169.9, 169.7, 166.9, 163.6, 154.9, 150.2, 136.3, 109.1, 73.4, 70.0, 67.4, 63.1, 62.7, 53.0, 35.3, 20.7, 20.5,
12.1; IR vya (cm™, neat) 3272, 2962, 2925, 1718, 1687, 1452, 1373, 1130, 1076, 1045, 771; HRMS
calc.for [C1gH,:N3NaOg] ™ 406.1226, Found: 406.1253; m.p. 78°C.

(2R,3S)-Methyl 3-acetoxy-2-(acetoxymethyl)-5-hydroxypyrrolidine-1-carboxylate (13):

'H NMR (600 MHz, DMSO-Dg) & 6.07-5.72 (m, 1H, OH), 5.48-5.26 (m, 1H, Hs), 5.12-4.93 (m, 1H, Hs),
4.24-3.84 (m, 3H, H,and Hg), 3.58 and 3.58 (s, 3H, OCHs), 2.34-1.73 (m, 8H, H, CH,CO-); *C NMR
(150 MHz; DMS0-Dg) 6 170.2, 170.1, 154.5, 154.3, 81.0, 80.4, 75.5, 74.5, 62.5, 62.1, 61.9, 61.5, 61.3,
52.3, 52.2, 38.5, 37.6, 20.9, 20.8, 20.6, 20.6; IR vy (cm™, neat) 3469, 2969, 2944, 1635, 1616, 1459,
1361, 1141, 1116, 1079; HRMS calc.for [Cy;H;7,NNaO;]": 298.0903, Found: 298.0915.
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5. 1D differential NOE experiment
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