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Scheme S1: Synthesis of the methanocarba alcohol 4.

2,3-O-Isopropylidene-a,f-D-ribofuranose (50)

The procedure was modified according to reference [16].a,[3-D-Ribose (49, 100.0 g, 666 mmol) was
suspended in acetone (1.25 L) and sulfuric acid (3 mL, 5.52 g, 56.3 mmol, 0.08 eq.) was added dropwise.
The mixture was stirred overnight at rt. The resulting solution was neutralized with solid NaHCO;,
filtered and concentrated in vacuo. The residue was split into four parts, each part was purified by fc
(cyclohexane : ethyl acetate = 1:1, & =8 cm, 1 =28 cm, V = 100 mL) to afford the product 50 as a colorless
oil (Re=0.24, cyclohexane : ethyl acetate = 1:2), yield 78.7 g (62 % as a mixture of a to -isomers 1:5).
CsH140s (190.20 g/mol).

Exact mass (APCI): m/z calculated for CsH1304 [M-OH]* 173.0808, found 173.0809.

'H-NMR (400 MHz, CDCls) d (ppm) = 5.43 (s, 1H, p-1-CH), 5.41 (s, 0.2H, a-1-CH), 5.30 (s, 0.1H, CH:CL,
solvent: dichloromethane), 4.86 (d, ] =5.9 Hz, 1H, (3-3-CH), 4.74 (dd, ] = 6.7, 2.4 Hz, 0.2H, a-3-CH), 4.65
(dd, J=6.7,4.2 Hz, 0.2H, a-2-CH), 4.60 (d, ] = 5.9 Hz, 1H, $-2-CH), 4.42 (dd, ] = 5.2, 2.3 Hz, 1H, 3-4-CH),
4.19 (q, ] =3.2 Hz, 0.2H, a-4-CH), 3.82-3.75 (m, 1.2H, a-5-CHH, 3-5-CHH), 3.72 (dd, ] = 11.9, 3.0 Hz, 1H,
B-5-CHH), 3.67 (dd, ] =11.7, 3.9 Hz, 0.2H, a-5-CHH), 1.58 (s, 0.6H, a-C(CHb)2), 1.49 (s, 3H, p-C(CHs)2),
1.4 (s, 0.6H, a-C(CHs)2), 1.33 (s, 3H, p-C(CHs)2).
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13C-NMR (101 MHz, CDCL) b (ppm) = 1145 (0.2C, a-C(CHs)2), 112.3 (1C, B-C(CHa)2), 103.3 (1C, B-C-1),
97.1 (0.2C, a-C-1), 88.1 (1C, p-C-4), 87.1 (1C, p-C-2), 81.9 (1C, B-C-3), 81.5 (0.2C, a-C-4), 81.2 (0.2C, -
C-3), 79.8 (0.2C, a-C-2), 63.9 (1C, B-C-5), 63.5 (0.2C, a-C-5), 26.5 (1C, B-C(CHs)2), 26.4 (0.2C, a-C(CHa)2),
24.9 (1.2C, a-C(CHa)z, B-C(CHs)).

FT-IR (neat) ¥ (cm) = 3372, 3352 (O-H), 2986, 2940 (C-Haiiphat.), 1034, 1061 (C-O).

5-O-(tert-Butyldiphenylsilyl)-2,3-O-isopropylidene-«,3-D-ribofuranose (51)

The procedure was modified according to reference [16].Compound 50 (78.5g, 413 mmol) was
dissolved in CH2Clz (1.8 L), the reaction was cooled in an ice bath and triethylamine (120 mL, 87.1 g,
861 mmol, 2.1eq.) was added. tert-Butyl(chloro)-diphenylsilane (TBDPSCl, 101.5mL, 1073 g,
391 mmol, 0.95 eq.) was added, followed by dropwise addition of 4-(dimethylamino)pyridine (DMAP,
0,53 g, 4.34 mmol, 0.01 eq.). The reaction was stirred overnight at rt. The solvent was then evaporated
and the residue partitioned between ethyl acetate and water. The organic phase was washed with brine
and the combined aqueous phases were extracted with ethyl acetate. The combined organic phases
were dried over anh. Na:SOy; filtered and concentrated in vacuo. The residue was split into eight parts,
each part was purified by fc (cyclohexane : ethyl acetate =7:1, =8 cm, 1 =28 cm, V=100 mL). The
mixed fractions were pooled and purified by fc to afford the product 51 as a colorless oil (Re=0.17,
cyclohexane : ethyl acetate = 7:1), yield 140.2 g (84 % as a mixture of a to -isomers 1:2).

C2sH30s55i (428.60 g/mol). Purity (HPLC: method B): > 99 % (tr = 20.62 min, both isomers).

Exact mass (APCI): m/z calculated for C24H31045i [M-OH]* 411.1986, found 411.1998.

H-NMR (600 MHz, CDCls) d (ppm) = 7.69-7.66 (m, 4H, a-2, 6-CHprs), 7.66-7.62 (m, 8H, -2, 6-CHex), 7.50-
7.44 (m, 6H, a-3, 4, 5-CHprs), 7.44-7.38 (m, 12H, B-3, 4, 5-CHri), 5.62 (d, ] =4.0 Hz, 1H, a-1-CH), 5.35 (s,
2H, 3-1-CH), 5.30 (s, 0.1H, CH:Cl, solvent: dichloromethane), 4.78 (dd, ] = 6.3, 0.9 Hz, 1H, a-3-CH), 4.72
(dd, J=5.9, 1.0 Hz, 2H, 3-3-CH), 4.66 (dd, | =6.3, 4.0 Hz, 1H, a-2-CH), 4.61 (d, ] =5.9 Hz, 2H, 3-2-CH),
4.28 (td, =28, 0.9 Hz, 2H, p-4-CH), 4.15 (t, ] =2.4 Hz, 1H, a-4-CH), 3.82 (td, /=11.1, 2.8 Hz, 3H, p-5-
CHH, a-5-CHH), 3.66 (dd, ] =11.4, 2.7 Hz, 2H, (3-5-CHH), 3.63 (dd, ] =11.2, 2.3 Hz, 1H, a-5-CHH), 2.17
(s, 0.3H, CHj, solvent: acetone), 1.56 (s, 3H, a-C(CHs)2), 1.48 (s, 6H, -C(CHs)2), 1.40 (s, 3H, a-C(CHs)2),
1.32 (s, 6H, 3-C(CHs)2), 1.09 (s, 18H, -C(CHs)s), 1.05 (s, 9H, a- C(CHs)s).

13C-NMR (151 MHz, CDCls) d (ppm) = 135.9 (4C, a-C-2, 6r1), 135.7 (8C, 3-C-2, 6r1), 132.8, 132.5 (2C, a-C-
1), 131.8, 131.7 (4C, B-C-1m1), 130.6, 130.4, 130.2, 130.1 (6C, a-C-3, 4, 5rr), 128.3, 128.2, 128.0 (12C, p-C-
3,4, 5r1), 113.1 (1C, a-C(CHs)2), 112.3 (2C, B-C(CHs)z), 103.6 (2C, p-C-1), 98.2 (1C, a-C-1), 87.5 (2C, p-C-
2),87.2 (2C, p-C-4), 82.1 (1C, a-C-3), 81.8 (2C, B-C-3), 81.4 (1C, a-C-4), 79.6 (1C, a-C-2), 66.2 (1C, a-C-5),
65.7 (2C, B-C-5), 27.0 (6C, p-C(CHa)3), 27.0 (3C, a-C(CHz)s), 26.6 (2C, -C(CHzs)2), 26.3 (1C, a-C(CHas)2),
25.1 (2C, B-C(CHs)2), 24.8 (1C, a-C(CHs)2), 19.3 (2C, 3-C(CHs)s), 19.2 (1C, a-C(CHs)s).

FT-IR (neat) V (cm) = 3418 (O-H), 2959, 2936 (C-Haiphat), 1103, 1069 (C-O), 741, 702 (C-Haromat, out of
plane).

(R)-2-[(tert-Butyldiphenylsilyl)oxyl-1-[(4R,55)-2,2-dimethyl-5-vinyl-1,3-dioxolan-4-yl]ethan-1-o0l
(52)

The procedure was modified according to reference [16].Methyltriphenylphosphonium bromide
(4.22 g, 11.8 mmol, 2 eq.) was suspended in dry tetrahydrofuran (THF, 27 mL) and cooled to 0 °C.
Potassium tert-butoxide (1 mol/L in THF) (12 mL, 12 mmol, 2 eq.) was added and the resulting yellow
slurry was stirred for 1 h at rt. The mixture was cooled to 0 °C again. Compound 51 (2.52 g, 5.88 mmol)
was dissolved in THF (8 mL) and added to the slurry. The mixture was stirred for 3h at 0 °C and 2 h at
rt. The reaction was quenched with saturated NH4Cl-solution and the mixture was extracted using
ethyl acetate. The organic phase was washed with brine, dried over anh. Na25O4 and concentrated in
vacuo. The residue was purified by fc (cyclohexane : ethyl acetate = 10:1, & =6 cm, 1 =22 cm, V = 65 mL)
to afford the product 52 as a colorless oil (R¢=0.20, cyclohexane : ethyl acetate =10:1), yield 2.34 g
(93 %). C25H34045i (426.63 g/mol). Purity (HPLC: method B): 97 % (tr =20.60 min).

Exact mass (LC-MS-ESI): m/z calculated for C2sHa:NaOasSi [M+Na]* 449.2119, found 449.2082.
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'H-NMR (400 MHz, CDCls) d (ppm) =7.73-7.63 (m, 4H, 2, 6-CHrr), 7.48-7.35 (m, 6H, 3, 4, 5-CHrs), 6.01
(ddd, J=17.1,104, 6.7 Hz, 1H, CH=CH>), 5.41 (ddd, ] =17.2, 1.9, 1.3 Hz, 1H, CH=CHHtns), 5.30 (s, 0.2H,
CH:Cl, solvent: dichloromethane), 5.28 (ddd, | =10.4, 1.9, 1.1 Hz, 1H, CH=CHH_s), 4.70 (t, ] = 6.5 Hz,
1H, 5-CHuioxolane), 4.15 (dd, | = 8.9, 6.3 Hz, 1H, 4-CHuioxolane), 3.86 (dd, | = 10.3, 3.2 Hz, 1H, 2-CHH), 3.80 (dd,
J=10.3, 5.5 Hz, 1H, 2-CHH), 3.71 (ddd, ] = 8.8, 5.5, 3.2 Hz, 1H, 1-CH), 1.38 (s, 3H, C(CHs)2), 1.34 (s, 3H,
C(CHs)z), 1.26 (t, ] =7.1 Hz, 0.1H, CH2CHj, solvent: ethyl acetate), 1.07 (s, 9H, C(CHs)s); The 'H-NMR
spectrum displays small impurities in the range of about 5 %.
2-[(tert-Butyldiphenylsilyl)oxy]-1-[(4S,55)-2,2-dimethyl-5-vinyl-1,3-dioxolan-4-yl]ethan-1-one (53)
The procedure was modified according to reference [16].Dimethyl sulfoxide (DMSO, 1.35mL,
19.0 mmol, 3.5 eq.) in CH2Clz (2 mL) was added dropwise to a solution of oxalyl chloride (2 mol/L in
CH2Clz, 4.5 mL, 9 mmol, 1.7 eq.) in CH2Cl2 (28 mL) at -78 °C and the mixture was stirred for 30 min. The
alkene 52 (2.30 g, 5.39 mmol) was dissolved in CH2Clz (6 mL) and added to the solution. After 1.5 h of
stirring at -78 °C, triethylamine (5 mL, 35.9 mmol, 6.6 eq.) was added and the reaction was allowed to
warm to rt and was stirred at rt for 1 h. The reaction was cooled down to 0 °C and saturated NHiCl-
solution was added. The mixture was extracted using CH2Cl> and water, the organic phase dried over
anh. Na:50: and concentrated. The residue was purified by fc (cyclohexane : ethyl acetate =8:1,
D =6cm,1=22cm, V=65mL) to afford the ketone 53 as a colorless oil (R¢=0.22, cyclohexane : ethyl
acetate = 8:1), yield 2.17 g (95 %). C2sH32045i (424.61 g/mol).

Purity (HPLC: method B): 96 % (tr=21.12 min). Exact mass (LC-MS-ESI): m/z calculated for
C2sH3NaOsSi [M+Na]* 447.1962, found 447.1974.

'H-NMR (400 MHz, CDCls) d (ppm) = 7.69-7.60 (m, 4H, 2, 6-CHps), 7.48-7.35 (m, 6H, 3, 4, 5-CHprs), 5.60-
5.45 (m, 1H, CH=CH?), 5.32 (ddd, ] =16.6, 1.7, 0.7 Hz, 1H, CH=CHHeus) 5.12 (ddd, ] =9.8, 1.6, 0.7 Hz,
1H, CH=CHH?.is), 4.89-4.83 (m, 2H, 4-CHuioxolane, 5-CHuioxolanc), 4.49 (dd, ] =18.8, 0.7 Hz, 1H, 2-CHH), 4.24
(dd, J=18.9, 0.7 Hz, 1H, 2-CHH), 1.48 (s, 3H, C(CHs)2), 1.35 (s, 3H, C(CHs)2), 1.10 (s, 9H, C(CHs)s); The
'H-NMR spectrum displays small impurities in the range of about 5 %.

1-[(tert-Butyldiphenylsilyl)oxyl]-2-[(4S,55)-2,2-dimethyl-5-vinyl-1,3-dioxolan-4-yl]but-3-en-2-ol (54)

The procedure was modified according to reference [16].The ketone 53 (113.6 g, 268 mmol) was
dissolved in dry THF (1200 mL) under nitrogen atmosphere and cooled down to -78 °C. Vinyl
magnesium bromide (1 mol/L in THF, 550 mL, 550 mmol, 2.1 eq.) was added dropwise at the same
temperature. The reaction was stirred for 1.5 h and was then quenched with saturated NHCl-solution
and brine. After warming to rt, the mixture was extracted with ethyl acetate. The organic phase was
dried over anh. Na2SO4 and concentrated in vacuo. The residue was split into two parts, each part was
purified by fc (cyclohexane : ethyl acetate = 12:1, J =8 cm, 1 =28 cm, V = 100 mL). The mixed fractions
were purified again using fc (cyclohexane : ethyl acetate = 16:1, J =8 cm, 1=28 cm, V =100 mL). The
residual resulting mixed fractions were purified one last time by fc (cyclohexane : ethyl acetate = 20:1,
@P=8cm, 1=28cm, V=100mL) to afford the tertiary alcohol 54 as a colorless oil (Ri=0.29,
cyclohexane : ethyl acetate =12:1), yield 114.7 g (95 %). CrHs6OsSi (452.67 g/mol). Purity (HPLC:
method B): > 99 % (tr = 21.94 min). Exact mass (APCI): m/z calculated for CHs704Si [M+H]* 453.2456,
found 453.2466.

"H-NMR (400 MHz, CDCls) o (ppm) =7.71-7.62 (m, 4H, 2, 6-CHprx), 7.49-7.34 (m, 6H, 3, 4, 5-CHprs), 6.18-
6.00 (m, 2H, 3-CH=CH, CH=CH2 vinyt), 543 (dd, /=175, 1.7 Hz, 1H, 4-CHHeuass), 5.29-5.20 (m, 2H,
CH=CHHurans viny, 4-CHHeis), 5.12 (ddd, ]=10.2, 1.8, 0.9 Hz, 1H, CH=CHHcis vinyt), 4.67 (ddt, [=7.9, 6.9,
1.0 Hz, 1H, 5-CHuioxolane), 4.45 (d, ] = 6.9 Hz, 1H, 4-CHuiovoianc), 4.13 (q, ] = 7.2 Hz, 0.1H, CHz, solvent: ethyl
acetate), 3.79 (d, [=9.9 Hz, 1H, 1-CHH), 3.48 (d, ] =9.9 Hz, 1H, 1-CHH), 2.17 (s, 0.1H, CHs, solvent:
acetone), 2.05 (s, 0.1H, OCHjs, solvent: ethyl acetate), 1.49 (s, 3H, C(CHs)2), 1.43 (s, 1.3H, CH, solvent:
cyclohexane), 1.39 (s, 3H, C(CHs)2), 1.26 (t, ] =7.1 Hz, 0.1H, CH2CHj, solvent: ethyl acetate), 1.07 (s, 9H,
C(CHs)3).
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(25,35)-1-{[(tert-Butyldiphenylsilyl)oxylmethyl}-2,3-O-isopropylidene-4-cyclopenten-1,2,3-triol (55)

The procedure was modified according to reference [16].The tertiary alcohol 54 (114.6 g, 253 mmol) was
dissolved in CH2Cl2 (850 mL) and Grubbs catalyst M2 53 (1.70 g, 1.79 mmol, 0.7 mol-%) was added. The
mixture was stirred at rt for 7 d. The solvent was removed in vacuo and the residue was split into two
parts. Each part was purified by fc (cyclohexane : ethyl acetate =9:1 = 6:1 = 5:1, J =8 cm, 1 =28 cm,
V =100 mL). The mixed fractions were pooled and purified again via fc (cyclohexane : ethyl acetate
=19:1 = 51, =8 cm, 1=28 cm, V =100 mL) to afford the product 55 as a light brown oil.

Light brown oil (Rf=0.21, cyclohexane:ethyl acetate=6:1), yield 101.6 g (94 %).CosH320451
(424.61 g/mol). Purity (HPLC: method B): >99 % (tr = 19.95 min). Exact mass (APCI): m/z calculated for
C2sHs10sSi [M-OH]* 407.2037, found 407.2036.

H-NMR (600 MHz, CDCls) d (ppm) =7.76-7.66 (m, 4H, 2, 6-CHps), 7.47-7.36 (m, 6H, 3, 4, 5-CHprri), 5.98
(dd, J=5.8, 1.7 Hz, 1H, 5-CH), 5.74 (dq, / =5.8, 0.8 Hz, 1H, 4-CH), 5.34 (ddd, J=5.3, 1.8, 0.9 Hz, 1H,
3-CH), 4.54 (dt, =54, 0.8 Hz, 1H, 2-CH), 4.02 (d, ] =10.0 Hz, 1H, OCHH), 3.70 (d, /=10.1 Hz, 1H,
OCHH), 2.17 (s, 0.2H, CHjs, solvent: acetone), 1.33 (s, 3H, C(CHbs)z), 1.27 (s, 3H, C(CHs)2), 1.09 (s, 9H,
C(CHs)3); The "H-NMR spectrum displays small impurities in the range of about 5 %.

BC-NMR (151 MHz, CDCls) d (ppm) = 135.9 (1C, C-4), 135.9, 135.7 (4C, C-2, 6m1), 134.6 (1C, C-5), 133.2,
133.0 (2C, C-1r1), 130.0, 130.0 (2C, C-4rn), 127.9, 127.8 (4C, C-3, 5r1), 112.2 (1C, C(CHs)2), 85.2 (1C, C-1),
85.0 (1C, C-2), 84.8 (1C, C-3), 65.9 (1C, OCHy), 27.6 (1C, C(CHs)2), 27.0 (3C, C(CHs)s), 26.3 (1C, C(CHs)),
19.5 (1C, C(CHs)s).

FT-IR (neat) V (cm?) = 3071 (v C-Haromat.), 2959, 2932 (C-Hatiphat.), 1107, 1065 (C-O), 741, 702 (C-Haromat, out
of plane).

(4R,5R)-3-{[(tert-Butyldiphenylsilyl)oxylmethyl}-4,5-dihydroxy-4,5-O-isopropylidene-2-
cyclopenten-1-one (56)

The procedure was modified according to reference [16].Compound 55 (50.9 g, 120 mmol) was
dissolved in dimethylformamide (DMF, 0.43 L). 4 A Molecular sieves (100.4 g) and pyridinium
dichromate (138.8 g, 369 mmol, 3 eq.) were added. The mixture was stirred for 2 d at rt. Approximately
100 mL of the solvent were evaporated and ethyl acetate was added to the mixture. The slurry was
filtered portion wise through a pad of silica gel and washed with ethyl acetate. The solvent was
evaporated. Ethyl acetate was added to the residue and it was filtered through a paper filter. The
solvent was evaporated again and the residue was purified by fc (cyclohexane : ethyl acetate = 8:1,
J=8cm, 1=28cm, V=100mL). The mixed fractions were pooled and purified again by fc
(cyclohexane : ethyl acetate =12:1 = 8:1, @ =8 cm, 1 =28 cm, V=100 mL) to afford the ketone 56 as a
colorless oil (Re=0.17, cyclohexane : ethyl acetate = 7:1), yield 23.2 g (46 %). C2sH300aSi (422.60 g/mol).
Purity (HPLC: method B): > 99 % (tr = 20.61 min).

Exact mass (APCI): m/z calculated for CsHzO4Si [M+H]* 423.1986, found 423.1985.

H-NMR (600 MHz, DMSO-ds)  (ppm) = 7.66-7.63 (m, 2H, 2, 6-CHprs), 7.63-7.60 (m, 2H, 2, 6-CHps), 7.51-
7.41 (m, 6H, 3, 4, 5-CHprr), 6.16 (t, ] = 1.9 Hz, 1H, 2-CH), 5.75 (s, 0.3H, CH:Cl>, solvent: dichloromethane),
5.14 (d, J=5.5 Hz, 1H, 5-CH), 4.70 (ddd, ] = 18.8, 2.1, 0.9 Hz, 1H, OCHH), 4.59-4.54 (m, 1H, OCHH), 4.53
(d, J=5.6 Hz, 1H, 4-CH), 1.39 (s, 0.2H, CHz, solvent: cyclohexane), 1.28 (s, 3H, C(CHzs)2), 1.21 (s, 3H,
C(CHs)2), 1.03 (s, 9H, C(CHs)s); The "H-NMR spectrum displays small impurities in the range of about
5 %.

BC-NMR (151 MHz, DMSO-ds) d (ppm)=201.4 (1C, C-1), 177.1 (1C, C-3), 135.0, 134.9 (2C, C-2, 6p),
132.2, 132.2 (2C, C-1rn), 130.1 (2C, C-4rn), 128.1 (4C, C-3, 5r1), 126.6 (1C, C-2), 114.1 (1C, C(CHs)2), 77.4
(1C, C4), 77.2 (1C, C-5), 62.1 (1C, OCHz2), 54.9 (0.2C, CH2Cl, solvent: dichloromethane), 27.1 (1C,
C(CHs)2), 26.5 (3C, C(CHs)s), 26.0 (1C, C(CHs)z), 18.8 (1C, C(CHa)2).

FT-IR (neat) ¥ (cm?) = 3071 (v C-Haromat.), 2959, 2928 (C-Haiiphat.), 1717 (C=0), 1103, 1065 (C-O), 741, 702
(C-Haromat, out of plane).
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(15,25,3R)-4-{[(tert-Butyldiphenylsilyl)oxy]lmethyl}-2,3-O-isopropylidene-4-cyclopenten-1,2,3-triol
(57)

The procedure was modified according to reference [16].The ketone 56 (10.4 g, 24.5 mmol) was
dissolved in CHsOH (66 mL) and CeCls x 7 H20 (11.1 g, 29.7 mmol, 1.2 eq.) was added. The mixture
was stirred at rt until it became a clear solution. The reaction was cooled to 0 °C and NaBH4 (1.50 g,
39.7 mmol, 1.6 eq.) was added in small portions. Afterwards the mixture was stirred at 0 °C for 30 min.
Acetic acid was added to adjust the pH value to 5. The reaction was extracted using diethylether and
the organic phase was washed with brine and dried over anh. Na2SOs and concentrated in vacuo. The
residue was purified by fc (cyclohexane : ethyl acetate =9:1, J =8 cm, 1 =28 cm, V =100 mL) to afford
the alcohol 57 as a colorless oil (Ri=0.15, cyclohexane : ethyl acetate=7:1), yield 9.21g (88 %).
C2sH3204Si (424.61 g/mol). Purity (HPLC: method B): > 99 % (tr = 19.49 min).

Exact mass (APCI): m/z calculated for C2sHs3O4Si [M+H]* 425.2143, found 425.2124.

"H-NMR (600 MHz, DMSO-ds) d (ppm) =7.67-7.59 (m, 4H, 2, 6-CHri), 7.51-7.39 (m, 6H, 3, 4, 5-CHpn),
5.75 (s, 0.3H, CH:Cl, solvent: dichloromethane), 5.68 (dt, ] =1.9, 0.9 Hz, 1H, 5-CH), 4.80 (d, ] =5.4 Hz,
1H, 3-CH), 4.61 (td, ] =5.3, 0.8 Hz, 1H, 2-CH), 4.55 (d, ] =8.1 Hz, 1H, OH), 4.47 (ddq, ] =9.4, 4.5, 1H,
1-CH), 4.28 (t, 2.2 Hz, 2H, OCH?2), 1.39 (s, 0.7H, CH., solvent: cyclohexane), 1.25 (s, 6H, C(CHs)z), 1.01 (s,
9H, C(CHjs)s3).

3C-NMR (151 MHz, DMSO-ds) d (ppm) = 143.5 (1C, C-4), 134.9 (4C, C-2, 6r1), 132.8 (2C, C-1r1), 129.9 (2C,
C-4r), 129.3 (1C, C-5), 127.9 (4C, C-3, 5rn), 110.9 (1C, C(CHs)2), 82.0 (1C, C-3), 78.5 (1C, C-2), 72.5 (1C,
C-1), 60.6 (1C, OCHz), 54.9 (0.2C, CHxCl», solvent: dichloromethane), 27.5 (1C, C(CHs)2), 26.6 (4C,
C(CHs)2, C(CHs)3) 26.3 (0.4C, CHz, solvent: cyclohexane), 18.8 (1C, C(CHa)s).

FT-IR (neat) Vv (cm')=3549 (O-H), 3071 (v C-Haromat), 2931 (C-Haiiphat), 1103, 1049 (C-O), 741, 702
(C-Haromat, out of plane).

(1R,2R,35,4S5,55)-1-{[(tert-Butyldiphenylsilyl)oxylmethyl}-2,3-O-isopropylidenebicyclo[3.1.0]hexan-
2,3,4-triol (4)

The procedure was modified according to reference [16].Compound 57 (1.01 g, 2.37 mmol) was
dissolved in dry CH2Clz (13 mL) under nitrogen atmosphere. The reaction was cooled down to -18 °C
with an ice/salt bath. Diethylzinc (1 mol/L in hexane, 2.60 mL, 2.60 mmol, 1.1 eq.) was added dropwise
and the mixture stirred for 15 min. Diidomethane (0.22 mL, 2.73 mmol, 1.15 eq.) in dry CH2Cl2 (1.6 mL)
was also added dropwise and the reaction was stirred for another 15 min. Both steps were repeated a
second time. Then diethylzinc (1 mol/L in hexane, 2.60 mL, 2.60 mmol, 1.1 eq.) was added for the third
time. After stirring for 15 min at -18 °C the reaction was allowed to warm to rt and stirred overnight.
The reaction was quenched with saturated NHCl-solution and was extracted five times with CH2Cl..
The organic phase was dried over anh. Na:504 and concentrated in vacuo. The residue was purified by
fc (cyclohexane : ethyl acetate = 7:1, @ =5 cm, 1 =22 cm, V =30 mL) to afford the product 4 as a colorless
oil (Re=0.20, cyclohexane : ethyl acetate = 5:1), yield 0.90 g (86 %). C26H34O4Si (438.64 g/mol). Purity
(HPLC: method B): > 99 % (tr = 18.94 min). Exact mass (APCI): m/z calculated for C2sH2sO:2Si [M-OH, -
CO(CHs)2]* 363.1775, found 363.1777.

"H-NMR (600 MHz, CDCls) d (ppm) =7.66-7.60 (m, 4H, 2, 6-CHprs), 7.46-7.34 (m, 6H, 3, 4, 5-CHprs), 5.00
(dd, J=6.9,1.2 Hz, 1H, 2-CH), 4.54 (td, ] = 6.9, 0.8 Hz, 1H, 3-CH), 4.45 (dt, ] = 9.6, 6.1 Hz, 1H, 4-CH), 4.12
(q,]=7.2 Hz, 0.2H, CH;, solvent: ethyl acetate), 4.07 (d, ] =11.0 Hz, 1H, OCHH), 3.29 (d, ] = 11.0 Hz, 1H,
OCHH), 2.33 (d, ] =9.7 Hz, 1H, OH), 2.04 (s, 0.3H, OCHj, solvent: ethyl acetate), 1.61 (dt, ] =9.3, 4.9 Hz,
1H, 5-CH), 1.54 (s, 3H, C(CHs)2), 1.31 (s, 3H, C(CHs)2), 1.26 (t, ] =7.1 Hz, 0.5H, CH2CHs, solvent: ethyl
acetate), 1.09 (t, | = 5.0 Hz, 1H, 6-CHH), 1.05 (s, 9H, C(CHs)s), 0.54 (ddt, ] = 8.8, 5.3, 1.1 Hz, 1H, 6-CHH).
13C-NMR (151 MHz, CDCls) d (ppm) = 135.7 (4C, C-2, 6ri), 133.8, 133.7 (2C, C-1r1), 129.9 (2C, C-4ri), 127.8
(4C, C-3, 5rn), 113.0 (1C, C(CHs)), 81.3 (1C, C-2), 79.9 (1C, C-3), 71.2 (1C, C-4), 65.4 (1C, OCH>), 35.7 (1C,
C-1), 33.0 (1C, C-5), 27.0 (3C, C(CHa)3), 26.3 (1C, C(CHs)z), 24.8 (1C, C(CHs)2), 19.4 (1C, C(CHs)s), 10.5
(1C, C-06).

FT-IR (neat) V (cm™) = 2932, 2859 (C-Hatiphat.), 1470 (C=Caromat.), 1107, 1080, 1042 (C-O), 741, 702 (C-Haromat,
out of plane).

Sé6



=
= = 2 =
= = 2 2 2 g - )
S =1 ry o ] :
S 2 2 o~ [ Y
) 2 -
i 7 G ; ;
z g 7 e ! T
= 2 & _
: g : + : i 50
= = 2 ; . |
: s ” ) i = 50
7 G i :
950
voT 1
- i
e g & =00
o +580 [ = 907 e
@R 3l _ : -
2 601 . )
oS . i
1 o1t 5 = | 5
50— | 5 \JB
j ot = e 2 \. el
. =RHEE G = o llaalfe Hm_m
| = il = e
: a3 ~m:—ﬁ = — - = Mmm 4
" : 3 u..
3SW. o 28] 1ET 5. o MH : :
i 5 = el oA Sr== |l o B
€8'bT S5 PR G ——— (=8} = G
iy H t
8297~ T s i 4 " -
0E'92 - 3 l
: o i B — B == TFe0
prag s | N ]
86 2Z€ = & i
szl | - 1
058 i
b0
Lo e
P e
e _ |
- =3 EE
904 £s
= soed - ¥
' zst
25t _
e = —a50 bEi] = |
—| 1 + =~ @ ;
L bk AR _ Wma
o W0 - a95p r\U. .m“ i | v
dg— L = g [ ™ am.v‘ﬁ ] =1k
w | 51 . 1 § | :
2 it ] ——
= 66t . . m_:
o — £ TI|ER||B
T == =80 28 1059 U = £
2|28 =0 ~ gz |
6L el R el o 0
4 - : SE44 i e
Ea i ) =
mm EW F& e
0E'18 wm.h.
e
e
o LR
FS e
™ s -
BEYL A
sy o9
e 3
a -
5 IR i
Do = — o |
il w T E= BEL] \ ./,.3.::03 u_m.v
3 = o BEE] ] &
o 2 o ok © <
NN .4.// Mo o] = Y E. W
g 2 5 Triy ; o N & 2. S
pai = 4 dm o = =1 o B
9 e \ / [@k= = :.“MJ O~ O2|d,]E AR, s
e - e R b \ _ e l8, 8 g 2
/.u S BN —ar||. 1% o %8| |8 :
e 7N bostr [ £ = m o) e i s
e — Wae =] =3 N e 20 ere B [
s \ =i 9 T T ZEIE phga] 3 mem 0 hL T w b N
o b Bt EEEE — == g | LT Rly 2
vEup — gulat| =8 L : ] 1 :
89'EE > [ BN B = o J !
LEEET = = dn i Arm]ﬂ 2
=AY T ] /
zesET \ / 3 | : \ /
’ o o =
= & L= e o 8~8z
- -+ 5 Eile—— =
5, N/ £ S
N \%u ) ] 2550
o h e
5w miﬂ@u =1 . i
m \ / \ / m_maj -2 e \ T
a i i
| B
pteiy 3% n.md} .
SN S E
F\ S

0.0
1.5 1.0 0.5

0 4.5 4.0 3.5 3.0 2.5 2.0

6.0 5.5 LT o '(ppm)

6.0

75 70

8.0

8.5

9.0

S7



III\H IlLlll

||Lh |

u‘l

|

-100

-110

-120

-130

~140

-150

-160

-100

-110

-120

-130

~140

150

-160

Ul O | J | A
leji LO11_gHMBCAD_01
2 e, z
- - = J "
® < L] L -
i -
! = ° -
‘ (]
-—-m
-3
° @
L
- : : : : : : . - . . : : : - - - -
8.5 8.0 73 7.0 6.3 6.0 5.5 5.0 4.5 4.0 3.0 2.5 2.0 1.5 1.0 0.5 0.0 8.5
f2 (ppm)
L’l] TR TR | o |
lej LO11_gHSQCAD_01
N
s
-
i .
2
)
T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 Fh 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f2 (ppm)

S8

f1 (ppm)

f1 (ppm)



Ll

ial

lej_L011_gCOSY_01

a0
[1-]

8.0 75

4.5 4.0
f2 (ppm)

S9

f1 (ppm)



Mass Spectrum SmartFormula Report

Analysis Info Acouisition Date  06.11.2018 14:28:35
Analysis Mame  Vpz-messdaten'MS-DatendPMCirouting APCIE_119WWL)_JLO11Rs.d
Method APCI_directprobe_positiv.m Operator Menes
Sample Mame  JLOT1Rs Instnement / Serst micrOTOF-Q 10252
Comment Lemmerhirt
APCI-Direkt
Kalibration mit Fettsasureesien
Acquisition Parameter
Sounce Type APCI lon Polarity Pasiive Sef Nebullzer 0.7 Bar
Focus Mot active Sat Caplilary 4000 ¥ Set Dry Heater 200°C
‘Sean Begin BE0mfz et End Plale Offset  -SDD W Set Dry Gas 3.0 Limin
Scan End 1000 mfz Set Colllslon Cell RF - 130.0Vpp 5et Divert Valve Wiaste
Inbens. | +MS, [0.5min 739
Falia
4]
3
1 303.1405
2{ 2250936
] 1zsps%6
oL, '.-I-*.L.-l-.L. '."'tll.l. i bl SRR PR :

100 200 300 400 0 60 700 a0 a0 miz

Meas.miz # Fomula Score miz em[mba] emppm] mSigna mb e Conf N-Ruke
31T 1 CHRHATFO2H 100U 3631775 0.3 a7 72 115 even ok

2 CHHIIEO 663 3631743 -3.4 a3 0 165 even ok

3 C2EHZIMNZ2 001 363.1855 7.8 26 2 165 even ok

4 CRHZINZO3Z 01 3631703 T4 -20.4 466 1235 even ok

3 CHHZIN4O2 22 3631816 148 105 482 125 eyen ok
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