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General consider ations

'H NMR and **C NMR were recorded on a Bruker AC-250 FT (*H: 250 MHz, °C: 62.9 MHz), Bruker
Avance-300 FT (*H: 300 MHz, ¥*C: 75.5 MHz), and Bruker DPX-400 FT (*H: 400 MHz, *C: 100.6
MHz) using CDCl; as interna reference unless otherwise indicated. The chemical shifts (6) and
coupling constants (J) are expressed in ppm and hertz respectively. The following abbreviations were
used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, quint = quintuplet, m =
multiplet, br = broad. IR spectra were recorded on a Perkin-ElImer Paragon 1000 FT-IR
spectrophotometer or on a thermo-optek 6700 FTIR spectrometer as neat films on NaCl windows or
using a diamond ATR accessory (Golden gate). HRMS were recorded on a Micromass ZABSpec TOF,
on a Q-Tof Applied Biosystems and on Waters Q-Tof 2 apparatus (for ESI). Melting points were
determined by using a Stuart scientific digital 7SMP3 apparatus and are uncorrected. Microanalysis
were determined by using a Flash EA1112 microanalysis asparatus. VWR geduran Si 60 (0.040-0.063
mm) silica gel was used for flash chromatography. All reactions were carried out under nitrogen
atmosphere unless specified. THF and CH,Cl, were dried on a MB SPS-800. All other solvents were
used without further purification. All reagent-grade chemicals were obtained from commercia suppliers
and were used as received, unless otherwise stated.

Yields refer to chromatographically and spectroscopically (*H NMR) homogeneous materials.

DOWEX COs* was prepared by stirring overnight DOWEX CI” 1-10 in a Na,COj3 2 M agueous solution
(N.B. the stirring was insured by the rotatory-evaporator turning without vacuum; magnetic stirring was

avoided in order to not degrade the resin). The resin was then filtered and rinsed to neutrality with
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water. Water was removed by washing thoroughly the resin with methanol. The resin was kept in

methanol, and was rinsed with methanol before each use.

The sulfonate resin amberlite IRA120 was reactivated by stirring it with a 10% HCI aqueous solution
during 4 hours (N.B. the stirring was insured by the rotatory-evaporator turning without vacuum;
magnetic stirring was avoided in order to not degrade the resin). The resin was then filtered and rinsed
to neutral with water. Water was removed by washing thoroughly the resin with methanol. The resin

was kept in methanol, and was rinsed with methanol before each use.

Experimental protocol:

A three step sequence from the tropylium tetrafluoroborate can be carried out without purification. Each

step was considered as complete and ayield of 34 % was obtained over three steps.
If it isnot the case, the diol 7 is purified and fully characterized as followed:

7-(dimethyl(phenyl)silyl)cyclohepta-3,5-diene-1,2-diol (7):

The crude mixture was first filtrated on silica gel chromatography (70:30 petroleum ether/EtOAC
eluent), secondly purified by silica gel column flash chromatography (60:40 petroleum ether/EtOAC) to
obtain 7 as a sticky oil (904 mg, 31 %). Rf 0.23 (60:40 petroleum ether/EtOAC). FTIR (film, NaCl):
3393, 3019, 2956, 1603, 1428, 1252, 832 cm™. 'H NMR (CDCls, 300 MHz): & (ppm) = 7.55-7.46 (m,
2H, CHg), 7.43-7.32 (m, 3H, CHy), 5.87-5.76 (M, 2H, CHoeinic), 5.71-5.60 (M, 1H, CHoefinic), 5.52-5.41
(m, 1H, CHaeinic), 4.29 (broad s, 1H, CH-O), 4.01 (broad s, 1H, CH-O), 2.81 (broad s, 0.6H, OH), 2.68
(t, J= 5.7 Hz, 1H, CH-S), 2.25 (broad s, 0.8H, OH), 0.35 (s, 6H, CHz-Si). *C NMR (CDCl3, 75.5
MH2z): 6 (ppm) = 135.8 (Cq, ar), 134.0 (CH, ar), 132.1 (CH, olefinic), 130.8 (CH, ol€finic), 129.7 (CH,
ar), 128.2 (CH, ar), 123.6 (CH, olefinic), 122.7 (CH, olefinic), 72.9 (CH, CH-0), 70.9 (CH, CH-O),
40.0 (CH, CH-Si), -3.9 (CH3, CH3-Si), -4.8 (CH3, CH3-Si). HRMS (ESI): calc. for CisH200,SiNa
[M+Na]* : 283.1130, found : 283.1127.

7-(dimethyl(phenyl)silyl)cyclohepta-3,5-diene-1,2-diyl diacetate (9) 3-steps sequence synthess:

Hammered lithium wire (1 g, 146 mmol, 13 eq) was added to THF (50 mL). The mixture was cooled to
0 °C and chlorodimethyl(phenyl)silane (5 mL, 30 mmol, 2.7 eq) was added. The mixture turned dark
red within 30 minutes. The reaction was alowed to warm to room temperature overnight and the
resulting lithiated specie was titrated using phenol phtaleine as color indicator and a0.120 M solution of
HCI. The concentration was found to be 0.52 M (27 mmol, 2.4 eq)). In paralel, ZnCl, (1.8 g, 13.492
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mmol, 1.2 eq) was gun-heated under vacuum until complete melting. After complete cooling the flask
was placed under argon and THF (37.5 mL) was added, sonication helped the dissolution of ZnCl,. The
mixture was cooled to 0 °C and the lithiated species was transferred via a cannula, the reaction mixture
turned immediately green. The mixture was stirred during half an hour and a suspension of tropylium
tertrafluoroborate (1) (ALFA AESAR 2 g, 11.2 mmol, 1 eq) in THF (37.5 mL) was prepared. It was
stirred during half an hour more and then the zinc reagent was poured into it via a cannula. The resulting
solution was dark green and was left stirring until the coloration turned bright yellow (from 4 to 14
days).

The reaction was quenched using saturated aqueous NH,4Cl solution and extracted with EtOAc (3x50
mL). Combined organic layers were washed with brine and dried over MgSO,. The solvent was
evaporated under reduced pressure to provide an orange oily product which could be purified by
chromatography on silica gel (petroleum ether). Seeref 14 for description.

“AD-mix like” mixture was prepared by dry mixing K,COs (2.9 g, 22.5 mmol, 2 eg), K;0s0,4.2H,0
(ALDRICH, 166 mg, 0.45 mmol, 0.04 eq), KsFe(CN)g (7.4 g, 22.5 mmol, 3 eg), quinuclidine (50 mg,
0.45 mmol, 0.04 eq) in around bottomed flask for 10 minutes. A mixture of t-BuOH/H,0 (1:1, 56 mL/
56 mL) and methanesulfonamide (1 g, 11.2 mmol, 1 eq) were added. After 10 minutes the resulting
orange mixture was added in one portion onto the cycloheptatriene 6 (11.2 mmol, 1 eq). The reaction
mixture quickly thickened and turned brown. After 3h, no starting material remained and the reaction
was quenched with solid sodium sulfite (Na&xSO3). Extraction was carried out with EtOAc (3x50 mL).
The combined organic layers were washed with brine and dried over N&SO,. The solvent was
evaporated under reduced pressure (tBuOH was co-evaporated with hexane) to provide a brown pasty
residue mixture of 7 and 8.

The crude product (11.2 mmol, 1 eq) was dissolved CH,Cl; (112 mL). Pyridine (7.3 mL, 90 mmol, 8
€q), acetic anhydride (6.5 mL, 90 mmol, 8 eq) and DMAP (catalytic amount) were then added. No
starting material remained in the orange solution after 9 hours (TLC control), and quench was
performed using saturated aqueous NH4Cl solution. Extraction was carried out using CH,Cl, (3x50
mL), the combined organic layers were washed with brine and dried over MgSO,. The solvent was
evaporated under reduced pressure (pyridine and acetic anhydride were co-evaporated with toluene) to
provide a yellow oil. The residue was then purified by column chromatography on silica gel (90:10,
Petroleum ether/EtOAC) to provide the acetylated product 9 (1.3 g, 34 %) asayellow ail.

Rf 0.61 (80:20 Petroleum ether/EtOAc). FTIR (film, NaCl): 3070, 3022, 2960, 1737, 1607, 1428,
1372, 1248, 1028 cm™*. *H NMR (CDCl3, 300 MHz): & (ppm) = 7.59-7.51 (m, 2H, CH4), 7.39-7.30 (m,
3H, CHy), 5.92-5.82 (m, 1H, CHyeinic), 5.81-5.72 (m, 1H, CHgefinic), 5.65-5.52 (m, 2H, 1CHefinic +

1CH-0), 5.45-5.40 (m, 1H, CH-0), 5.36-5.28 (M, 1H, CHyefiric), 2.68 (t, J= 5.3 Hz, 1H, CH-Si), 2.03
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(s, 3H, CH3 of acetate), 1.98 (s, 3H, CHs of acetate), 0.45 (s, 6H, CH3-Si). **C NMR (CDCl3, 75.5 MHz
): 0 (ppm) = 170.8 (Cq, C=0 of acetate), 170.2 (Cqg, C=0 of acetate), 135.9 (Cq, ar), 134.2 (CH, ar),
131.0 (CH, olefinic), 129.6 (CH, ar), 128.0 (CH, ar), 126.4 (CH, olefinic), 125.4 (CH, ol€finic), 122.2
(CH, alefinic), 72.9 (CH, CH-0), 70.3 (CH, CH-0), 37.3 (CH, CH-Si), 21.3 (CH3, acetate), 21.1 (CHs,
acetate), -4.2 (CHs, CH3-Si), -4.4 (CHs, CHs-Si). HRMS (ESI): calc. for CigH240,SiNa [M+Na]™ :
367.1342, found: 367.1339.

General procedurefor cycloaddition

NalOy (4.2 g, 31.3 mmol, 10 eq) was added to a solution of the diacetate 9 (1 g, 3.13 mmol, 1 eg) in a
mixture of methanol/water (100 mL/39 mL). A solution of hydroxamic acid (6.7 g, 31.3 mmol, 10 eq) in
methanol (17 mL) was then added slowly over 6 hours using a syringe pump leading to a very thick
orange mixture. The medium was stirred overnight and then the reaction was buffered using a saturated
aqueous solution of NaHCO3; (40 mL) and quenched using a saturated agueous Na&SO; solution (40
mL). Extraction was carried out using EtOAc (3x40 mL). The combined organic layers were washed
with brine and dried over NaSO,4. Evaporation of the organic solvents led to a biphasic mixture,
insoluble salts were removed by a quick filtration over silica gel pad using EtOAc as eluent. After
evaporation, 'H NMR spectra of the resulting residue was performed in C;D¢CO to split the signals and
allowed the ratio measurement by integration of the relevant signals. The crude products were then
purified by column chromatography on silica gel (85:15 Petroleum ether/EtOAc) and 3 compounds
(10/11/12) were isolated.

7-(tert-butoxycar bonyl)-4-(dimethyl(phenyl)silyl)-6-oxa-7-azabicycl o[ 3.2.2]non-8-ene-2,3-diyl
diacetate (10): Major cycloadduct

The product was obtained as a yellow powder (431 mg, 29 %). Rf 0.29 (80:20 Petroleum ether/EtOAC)
mp: 92-93°C. FTIR (film, NaCl): 3068, 2977, 1744, 1427, 1368, 1248, 1029 cm™. *H NMR (CDCls,
250 MHz): & (ppm) = 7.66-7.53 (m, 2H, CHy), 7.42-7.30 (m, 3H, CHg), 6.44-6.23 (m, 2H, CHefinic),
552 (t, J= 4.2 Hz, 1H, CH-0), 5.25 (tappeaing, I = 3.8 Hz, % = 3.6 Hz, 1H, CH-0), 4.84-4.73 (m, 1H,
CH-N), 4.70-4.59 (m, 1H, CH-0), 2.02 (s, 3H, CH3 of acetate), 1.86 (s, 3H, CH3 of acetate), 1.72-1.61
(m, 1H, CH-Si), 1.48 (s, 9H, CH3 of Boc), 0.50 (s, 3H, CHs-Si), 0.47 (s, 3H, CHs-Si). °C NMR
(CDCl3, 75.5 MHz): 6 (ppm) = 169.9 (Cq, C=0 of acetate), 169.3 (Cy, C=0 of acetate), 155.5 (Cy, C=0
of Boc), 136.5 (Cy, ar), 134.2 (CH, ar), 132.2 (CH, ol€finic), 129.5 (CH, ar), 128.0 (CH, ar or olefinic),
127.9 (CH, ar or olefinic), 82.2 (Cqy, Boc), 73.6 (CH, CH-O), 72.7 (CH, CH-0), 69.4 (CH, CH-0), 55.4
(CH, CH-N), 36.5 (CH, CH-Si), 28.3 (CH3, Boc), 21.0 (CHa, acetate), 20.8 (CHs, acetate), -3.2 (CHs,
CH3-Si), -3.6 (CH3, CHs-Si). HRMS (ESI): calc. for CyHssNO;SiNa [M+Na]*™ = 498.1924, found:

498.1923.
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7-(tert-butoxycar bonyl)-2-(dimethyl(phenyl)silyl)-6-oxa-7-azabicyclo[ 3.2.2] non-8-ene-3,4-diyl
diacetate (11): Second major cycloadduct

The product was obtained as a white solid (312 mg, 21 %). Rf 0.22 (80:20 Petroleum ether/EtOAC)
Anal. calcd. for CH3sNO;Si, C, 60.61; H, 6.99; N, 2.94 found C, 60.35; H, 6.92; N, 2.88. mp: 118-
119°C. FTIR (film, NaCl): 2978, 1742, 1428, 1368, 1248, 1051 cm*. '"H NMR (CDCl3, 300 MHz): &
(ppm) = 7.64-7.48 (m, 2H, CHy), 7.41-7.30 (m, 3H, CHy), 6.52 (t, J = 7.9 Hz, 1H, CHgfinic), 6.16
(tappearing, h = 8.7 Hz, b = 7.0 Hz, 1H, CHaisfinic), 5.58 (tappearing, J1 = 4.7, & = 4.5 Hz, 1H, CH-0), 5.20
(tappearing, J1 = 4.3 Hz, J, = 4.1 Hz, 1H, CH-0), 4.83-4.67 (m, 2H, CH-O and CH-N), 2.00 (s, 3H, CH; of
acetate), 1.82 (s, 3H, CHj; of acetate), 1.76 (tappeaing, J = 4.5 Hz, 1H, CH-Si), 1.38 (s, 9H, CH3 of Boc),
0.49 (s, 3H, CH3-Si), 0.44 (s, 3H, CH3-Si). *C NMR (CDCls, 75.5 MHz): & (ppm) = 169.8 (Cg, C=0
of acetate), 169.6 (Cqg, C=0 of acetate), 157.2 (Cg, C=0 of Boc), 136.9 (Cq, ar), 135.0 (CH, ar), 134.1
(CH, olefinic), 129.4 (CH, ar), 128.0 (CH, olefinic), 125.7 (CH, ar), 82.2 (Cq, Boc), 72.9 (CH, CH-0),
72.8 (CH, CH-0), 69.3 (CH, CH-0), 54.2 (CH, CH-N), 32.1 (CH, CH-S), 28.2 (CH3, Boc), 21.0 (CHg,
acetate), 20.8 (CHs, acetate), -3.2 (CH3;, CH3-Si), -3.6 (CHs, CHs-Si). HRMS (ESI): calc. for
Co4H33NO;SiNa[M+Na]* = 498.1924, found: 498.1927.

7-(tert-butoxycar bonyl)-2-(dimethyl(phenyl)silyl)-6-oxa-7-azabicyclo[ 3.2.2] non-8-ene-3,4-diyl
diacetate (12): Minor cycloadduct

The product was obtained as a white powder (119 mg, 8 %). Rf 0.16 (80:20 Petroleum ether/EtOAC)
mp: 99-102°C. FTIR (film, NaCl): 2977, 1744, 1427, 1368, 1246, 1056 cm™. '"H NMR (CDCl3, 250
MHz): § (ppm) = 7.58-7.41 (m, 2H, CHa), 7.41-7.29 (m, 3H, CHax), 6.24 (tappearing, J1 = 8.7 Hz, 1, = 6.5
Hz, 1H, CHoiefinic), 6.01 (tappearing, J1 = 7.5 Hz, &, = 8.5 Hz, 1H, CHgiginic), 5.22 (tappearing, h = 4.8 Hz, =
5.0 Hz, 1H, CH-0), 5.04 (dd, J; = 4.3 Hz, J, = 11.9 Hz, 1H, CH-0), 4.90-4.74 (m, 2H, CH-O and CH-
N), 2.13 (s, 3H, CH; of acetate), 1.71 (s, 3H, CH3 of acetate), 1.41 (s, 9H, CH3 of Boc), 1.26-1.10 (m,
1H, CH-Si), 0.38 (s, 3H, CH3-Si), 0.34 (s, 3H, CHs-Si). **C NMR (CDCl3, 100.6 MHz): & (ppm) =
170.9 (Cq, C=0 of acetate), 169.9 (Cq, C=0 of acetate), 155.0 (Cqg, C=0 of Boc), 136.5 (Cq, ar), 133.8
(CH, ar), 131.1 (CH, olefinic), 129.7 (CH, ar), 128.2 (CH, ar), 127.6 (CH, olefinic), 81.8 (Cq, Boc),
71.6 (CH, CH-0), 70.4 (CH, CH-0O), 70.0 (CH, CH-0), 53.6 (CH, CH-N), 29.1 (CH, CH-S)), 28.4
(CH3, CH3 of Boc), 21.0 (CHg3, acetate), 20.8 (CHs, acetate), -3.2 (CHs, CH3-S), -3.5 (CH3, CH3-S).
HRMS (ESI): calc. for Co4Hs3sNO;SiNa[M+Na]" = 498.1924, found: 498.1928.

7-(tert-butoxycar bonyl)-6-oxa-7-azabicyclo[3.2.2]nonane-2,3,4-triyl triacetate (17) 3 steps-sequence
synthesis:
To a solution of the olefinic compound 10 (1281 mg, 2.69 mmol, 1 eq) in a 2:1 mixture of
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EtOAc/MeOH (0.12 M, 15 mL+7.5 mL), 10 % Pd/C (287 mg of the mixture, 0.27 mmol of palladium,
0.1 eq) was added. Vacuum followed by nitrogen refill was performed 3 times. Then vacuum followed
by dihydrogen was performed twice and the mixture was stirred overnight under dihydrogen
atmosphere. Palladium was removed by filtration on celite pad, using ethyl acetate as eluent. 13 was
obtained as a white sticky foam.

KBr (640 mg, 5.38 mmol, 2 eq) and NaOAc (927 mg, 11.3 mmol, 4.2 eq) at 0 °C, acetic acid (6.1
mL,0.44M) was added to 13 (2.69 mmol, 1 eq). The mixture solidified and peracetic acid (9.78 mL,
0.275 M, 32 %) was added over 10 minutes, the liquid mixture then bubbled and turned orange. 5
minutes after the addition, the ice bath was removed, and the mixture was stirred overnight. The
reaction was quenched using a 25 % aqueous solution of NaS,0; at 0 °C, followed by saturation of the
agueous phase with Na,S,03. The two phases were separated and the aqueous phase was extracted with
EtOAc (3x20 mL). The combined organic layers were then washed first with a saturated aqueous
solution of NaHCO3, secondly with brine and were then dried over sodium sulfate. An orange crude
mixture containing 15 was obtained.

To a solution of this residue (2.69 mmol, 1 eq) in dichloromethane (27 mL, 0.1M), pyridine (0.9 mL,
10.76 mmol, 4 eq), acetic anhydride (0.8 mL, 10.76 mmol, 4 eq) and DMAP (catalytic amount) were
added. The reaction mixture was stirred overnight. It was then quenched using NH,Cl saturated aqueous
solution and extracted with CH,Cl, (2x10 mL). The combined organic fractions were washed
successively with H,O and brine and were dried over Na,SO,. Solvents were evaporated under reduced
pressure (pyridine and acetic anhydride were co-evaporated with toluene). The crude was purified on
silicagel column chromatography (60:40 Pentane/ EtOAC) providing 17 as a vitrified colorless oil (604
mg, 56 %).

FTIR (film, NaCl): 2979, 1751, 1460, 1370, 1228, 1048 cm™. *H NMR (CDCls, 250 MHz): & (ppm) =
5.57-5.40 (m, 2H, CH-O or/and CH-N), 4.95 (d, J= 8.1 Hz, 1H, CH-O or CH-N), 4.52 (tapearing, J1 = 5.3
Hz, J = 5.8 Hz, 1H, CH-O or CH-N), 4.33 (dappearing, J = 5.2 Hz, 1H, CH-O or CH-N), 2.14-1.86 (m,
13H, 2CH, + CHs of 3 acetate), 1.43 (s, 9H, CH3 of Boc). *C NMR (CDCls, 62.9 MHz): & (ppm) =
170.3 (Cq, C=0 of acetate), 169.3 (Cq, C=0 of acetate), 154.2 (Cqg, C=0 of Boc), 82.3 (Cq, Boc), 76.8
(CH, CH-0), 76.2 (CH, CH-0), 69.3 (CH, CH-O), 68.3 (CH, CH-0O), 51.5 (CH, CH-N), 28.2 (CHs,
Boc), 20.8 (CHs or CHj), 20.71 (CHs or CHy), 20.68 (CH3 or CH,), 20.6 (CH5 or CHy), 16.2 (CH,).
HRMS (ESI): calc. for CigH2;NOgNa[M+Na]™ = 424.15835 found: 424.1582.
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When the sequence was performed step by step, the intermediate 13 and 15 were purified and fully
characterized as followed:

(7-(tert-butoxycar bonyl)-4-(dimethyl(phenyl)silyl)-6-oxa- 7-azabicycl o[ 3.2.2] nonane-2,3-diyl
diacetate (13) :

To asolution of the olefinic compound 10 (86 mg, 0.18 mmol, 1 eq) in a 2:1 mixture of EtOAc/MeOH
(0.212 M, 1 mL+0.5 mL), 10 % Palladium on Charcoal (19 mg of the mixture, 0.018 mmol of palladium,
0.1 eq) was added. Vacuum followed by nitrogen refill was performed 3 times. Then vacuum followed
by H, refill was performed twice and the mixture was left stirring overnight under H, atmosphere.
Palladium was removed by filtration on celite pad, using ethyl acetate as eluent. Purification was
performed by chromatography on silica gel (85:15 Pentane/EtOAcC) providing the product 13 as
colorlessoil (84 mg, 98 %).

Rf 0.11 (85:15, Petroleum ether/EtOAc). FTIR (film, NaCl): 3049, 2977, 1744, 1688, 1427, 1367,
1247, 1024 cm™. 'H NMR (CDCl3, 300 MHz): & (ppm) = 7.65-7.56 (m, 2H, CHg), 7.47-7.30 (m, 3H,
CHg), 5.58 (appearing t, J = 4.1 Hz, }, = 2.6 Hz, 1H, CH-0), 5.21-5.10 (m, 1H, CH-0O), 4.46-4.24 (m,
2H, CH-N and CH-0), 2.45-2.28 (m, 1H, CHy), 2.22-2.07 (m, 1H, CH,), 2.07-1.97 (m, 1H, CH,), 2.02
(s, 3H, CH3 of acetate), 1.9 (s, 3H, CH3 of acetate), 1.97-1.88 (m, 1H, CHy), 1.68 (tapearing, 4 = 3.4 Hz,
J = 3 Hz, 1H, CH-Si), 1.52 (s, 9H, CH3 of Boc), 0.47 (s, 3H, CH3-Si), 0.46 (s, 3H, CH3-Si). °C NMR
(CDCl3, 75.5 MHz): 6 (ppm) = 169.8 (Cg, C=0 of acetate), 169.2 (Cg, C=0 of acetate), 153.3 (Cq,
C=0 of Boc), 136.5 (Cq, ar), 134.2 (CH, ar), 129.5 (CH, ar), 128.0 (CH, ar), 81.8 (Cq, Boc), 74.8 (CH,
CH-0), 74.1 (CH, CH-0), 69.5 (CH, CH-0), 53.5 (broad CH, CH-N), 39.5 (CH, CH-Si), 28.5 (CHs,
Boc), 24.2 (CH,), 21.2 (CH3, acetate), 20.8 (CHs, acetate), 17.9 (CH,), -3.4 (CHs, CH3-Si), -3.5 (CHs,
CHa-Si). HRM S (ESI): calc. for CasH3sNO;SiNa [M+Na]* = 500.2080 found: 500.2088

7-(tert-butoxycar bonyl)-4-hydr oxy-6-oxa-7-azabicyclo[ 3.2.2]nonane-2,3-diyl diacetate (15):

To amixture of reduced cycloadduct 13 (1.31 mmol, 627 mg, 1 eq), KBr (2.62 mmol, 312 mg, 2 eq) and
NaOAc (5.5 mmol, 451 mg, 4.2 eq) at 0 °C, acetic acid (2.98 mL,0.44 M) was added. peracetic acid
(4.76 mL, 0.275 M, 32 %) was added over 10 minutes to the solid mixture, which turned into liquid,
bubbled, and turned orange. 5 minutes after the addition, the ice bath was removed, and the mixture was
stirred overnight. The reaction was quenched using a 25 % weight agueous solution of N&S,03 at 0 °C,
followed by saturation of the aqueous phase with solid N&S,03. The two phases were separated and the
aqueous phase was extracted with EtOAc (3x20 mL). The combined organic layers were then washed
first with a saturated aqueous solution of NaHCO3;, secondly with brine and were then dried over
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sodium sulfate. Purification was performed by chromatography on silica gel (99:1 CH,Cl,/MeOH) to
provide the following product 15 as a colorless oil (206 mg, 44 %).

Rf 0.22 (98:2 CH,Clo/MeOH). FTIR (film, NaCl): 3463, 2979, 1751, 1371, 1244, 1069 cm™. 'H NMR
(CDCl3, 400 MHz): § (ppm) = 5.41 (t, J= 5.3 Hz, 1H, CH-0), 5.21 (taypearing, J1 = 5.7 Hz, % = 5.3 Hz,
1H, CH-0), 4.38 (broad s, 2H, CH-O and CH-N), 3.81 (d, J = 4.7 Hz, 1H, CH-0), 2.13-1.92 (m, 2H,
CH>), 1.99 (s, 3H, CHs of acetate), 1.98 (s, 3H, CHs of acetate), 1.92-1.77 (m, 2H, CH,), 1.41 (s, 9H,
CHjs of Boc). *C NMR (CDCls, 100.6 MHz): & (ppm) = 169.9 (Cq, C=0 of acetate), 169.3 (Cq, C=0O
of acetate), 154.3 (Cq, C=0 of Boc), 82.4 (Cq, Boc), 78.6 (CH, CH-0), 74.6 (CH, CH-0), 72.5 (CH,
CH-0), 69.3 (CH, CH-0), 52.3 (CH, CH-N), 28.1 (CH3, Boc), 20.7 (CHs, acetate), 20.6 (CH3 acetate),
20.3 (CHy), 16.7 (CH,). HRM S (ESI): calc. for C6H2sNOgNa[M+Na]* 382.1478 found: 382.1470

7-(tert-butoxycar bonyl)-6-oxa-7-azabicyclo[ 3.2.2]nonane-2,3,4-triyl triacetate (18) 3 steps sequence
synthesis:

To asolution of 11 (581 mg, 1.22 mmoal, 1 eq) in a2:1 mixture of EtOAc/MeOH (0.12 M, 6.8/3.4 mL),
10 % Palladium on charcoal (ALDRICH, 129 mg of the mixture, 0.122mmol of palladium, 0.1 eq) was
added. Vacuum followed by nitrogen refill was performed 3 times. Then vacuum followed by
dihydrogen was performed twice and the mixture was stirred overnight under dihydrogen atmosphere.
Palladium was removed by filtration on celite pad, using ethyl acetate as eluent. 14 was obtained as a
sticky foam.

KBr (229 mg, 1.92 mmol, 2 eq) and sodium acetate (331 mg, 4.03 mmol, 4.2 eq), acetic acid (2.18 mL,
0.44M) was added to 14 (460 mg, 0.96 mmol, 1 eq), at 0 °C. peracetic acid (3.5 mL,0.275 M)was added
dropwise over 10 minutes to the solid medium which then became liquid and orange upon the addition.
The reaction was stirred 5 more minutes at 0 °C and was then allowed to warm at room temperature.
After 8 hours the reaction was quenched at 0 °C using a 25 % aqueous solution of N&S,03 (the mixture
turned light yellow and gas was produced), followed by Na,S,03 solid until saturation was reached.
Extraction was carried out with EtOAc (3x20 mL) and the combined organic layers were washed
successively with a saturated aqueous solution of NaHCO3; and with brine. The organic layer was then
dried over sodium sulfate. Solvent was evaporated under reduced pressure providing 16 which was used
without further purification in the following step.

The acohol 16 (0.96 mmol, 1 eq) was dissolved in dichloromethane (9.2 mL,0.1M) and pyridine (0.3
mL,3.68 mmol, 3.8 eq), acetic anhydride (0.27 mL,3.68 mmol, 3.8 eq) and DMAP (11 mg, 0.09 mmol,
0.09 eqg) were added. The colorless solution was stirred overnight and turned yellow. The reaction was
guenched using NH4Cl agueous saturated solution, and was extracted with CH,Cl, (3x20 mL). The

combined organic layers were then washed successively with H,O and brine and were dried over
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NaSO,. Solvent was evaporated under reduced pressure (pyridine and acetic anhydride were co-
evaporated with toluene). The crude was purified on silica gel column chromatography (80:20 Pentane/
EtOAC) providing 18 as awhite crystalline solid (196 mg, 40 %).

Rf 0.08 (60:40, Petroleum ether/EtOACc) Anal. calcd. for C13H27NOg, C, 53.86; H, 6.78; N, 3.49, found
C, 53.81; H, 6.81; N, 3.30. mp: 133-134°C. FTIR (film, NaCl): 2979, 1746, 1699, 1430, 1370, 1226,
1047, 918 cm™. *H NMR (CDCls, 250 MHz): & (ppm) = 5.66-5.51 (m, 2H, 2 CH-0), 5.07-4.97 (m, 1H,
CH-0), 4.64-4.50 (m, 2H, CH-O and CH-N), 2.27-2.12 (m, 1H, 1H of CH,), 2.05 (s, 1.5H, CHs of
acetate), 2.04 (s, 1.5H, CH; of acetate), 2.00 (s, 1.5H, CH3 of acetate), 1.99 (s, 1.5H, CH3 of acetate),
1.96 (s, 1.5H, CHj3 of acetate), 1.95 (s, 1.5H, CH; of acetate), 1.92-1.79 (m, 3H,CHy), 1.43 (s, 4.5H, CH3
of Boc), 1.42 (s, 4.5H, CHs of Boc). *C NMR (CDCls, 75.5 MHz ): & (ppm) = 170.3 (Cqg, C=0O of
acetate), 169.6 (Cq, C=0 of acetate), 169.5 (Cqg, C=0 of acetate), 155.1 (Cg, C=0 of Boc), 82.0 (Cq,
Boc), 76.6 (CH, CH-0), 73.4 (CH, CH-0), 70.9 (CH, CH-0), 70.6 (CH, CH-0), 53.7 (CH, CH-N), 28.2
(CH3, Boc), 20.9 (CHg, acetate), 20.7 (CHs, acetate), 19.9 (CHy), 19.3 (CHy). HRMS (ESI): calc. for
CisH22NOgNa[M+Na]* = 424.15835 found: 424.1577.

When the sequence was performed step by step, the intermediate 14 and 16 were purified and fully
characterized as followed:

7-(tert-butoxycar bonyl)-2-(dimethyl(phenyl)silyl)-6-oxa-7-azabicyclo[ 3.2.2] nonane-3,4-diyl
diacetate (14) :

The olefinic compound (654 mg, 1.38 mmol, 1 eq) was dissolved in a 2:1 mixture of EtOAc/MeOH
(0.22M, 8 mL +4 mL). 10 % Palladium on charcoa (147 mg of the mixture, 0.138 mmol of palladium,
0.1 eq) was then added. Vacuum followed by nitrogen refill was performed 3 times. Then vacuum
followed by dihydrogen was performed twice and the mixture was stirred overnight under dihydrogen
atmosphere. Palladium was removed by filtration on celite pad, using ethyl acetate as eluent. No further
purification was necessary; the product 14 was obtained as white powder (645 mg, 98 %)

Rf 0.16 (85:15 Petroleum ether/EtOAC). FTIR (film, NaCl): 2976, 1743, 1428, 1368, 1246, 1038. *H
NMR (CDCls, 300 MH2z): ¢ (ppm) = 7.57-7.42 (m, 2H, CHy), 7.39-7.27 (m, 3H, CHy4), 5.64 (t, J=4.5
Hz, 1H, CH-O), 5.30 (t, J = 4.5 Hz, 1H, CH-0O), 4.41 (broad, 1H, CH-N), 4.26 (broad, 1H, CH-O),
2.13-1.90 (m, 7H, CH3 of acetate + 2CH>), 1.86 (s, 3H, CH3 of acetate), 1.79 (t, J= 4.53 Hz, 1H, CH-Si)
1.41 (s, 9H, CHs of Boc), 0.42 (s, 3H, CH3z-Si), 0.40 (s, 3H, CH3-Si). *C NMR (CDCI3, 75.5 Mhz): §
(ppm) = 169.7 (Cq, C=0 of acetate), 169.4 (Cqg, C=0 of acetate), 155.8 (Cq, C=0 of Boc), 136.9 (Cq,
ar), 133.9 (CH, ar), 129.3 (CH, ar), 127.8 (CH, ar), 81.5 (Cq, Boc), 73.7 (CH, CH-O), 73.6 (CH, CH-0O),
69.5 (CH, CH-0), 52.3 (CH, CH-N), 36.4 (CH, CH-Si), 28.2 (CH3, Boc), 22.8 (CHy), 21.0 (CH3, CHzof
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acetate), 20.8 (CHs, CHs of acetate), 18.7 (CHy), -3.40 (CHs, CH5Si), -3.6 (CHs, CHs-Si). HRMS
(ES|): [M+H]* 500.20805 found 500.2085

7-(tert-butoxycar bonyl)-2-hydr oxy-6-oxa-7-azabicyclo[ 3.2.2lnonane-3,4-diyl diacetate (16):

To a mixture of 14 (114 mg, 0.24 mmol, 1 eq), KBr (57 mg, 0.48 mmol, 2 eq) and NaOAc (82 mg, 1
mmol, 4.2 eq), acetic acid (0.55 mL, 0.44 M) was added at 0 °C. Peracetic acid (0.9 mL, 0.275M) was
added drop wise over 10 minutes to the solid mixture, the mixture became then liquid and orange upon
the addition. The reaction was stirred 5 more minutes at 0 °C and was then allowed to warm at room
temperature. After 8 hours the reaction was quenched at 0 °C using a 25 % agueous solution of NaxS,03
(the mixture turned light yellow and gas was produced), solid Na,S,03; was then added until saturation
was reached. Extraction was carried out with EtOAc (3 x 10mL). The combined organic fractions were
washed successively with a saturated aqueous solution of NaHCO3; and with brine. The organic layers
were then dried over sodium sulfate. Solvent was evaporated under reduced pressure. Purification was
performed by silica gel chromatography (70:30 Pentane/EtOAC) providing the product 16 as a white
solid (56 mg, 65 %)

Rf 0.15 (60:40 Petroleum ether/EtOAC). mp: 148-149°C. FTIR (film, NaCl): 3456, 2978, 2936, 1746,
1702, 1370, 1250, 1053, 921cm™. *H NMR (CDCls, 250 MHZ): & (ppm) = 5.59-5.42 (m, 2H, CH-O),
4.61-4.50 (m, 2H, CH-O and CH-N), 3.94 (broad s, 1H, CH-0O), 3.10 (broad s, 1H, OH), 2.30-1.96 (m,
2H, CHy), 2.07 (s, 3H, CH; of acetate), 2.06 (s, 3H, CH; of acetate), 1.86 (broad s, 2H, CH), 1.48 (s,
9H, CHs of Boc). °*C NMR (CDCls, 75.5 MHz): &8 (ppm) = 170.5 (Cg, C=0O of acetate), 169.8 (Cq,
C=0 of acetate), 156.7 (Cqg, C=0 of Boc), 82.5 (Cq, Boc), 76.1 (CH, CH-0), 73.9 (CH, CH-0O), 73.8
(CH, CH-0), 71.4 (CH, CH-0), 56.9 (CH, CH-N), 28.3 (CH3, CH3 of Boc), 21.0 (CHa, acetate), 20.9
(CH3, acetate), 19.6 (CHy), 19.1 (CH,). HRMS (ESI): cac. for CigHsNOgNa [M+Na]™ 382.14779
found: 382.1479.

Elaboration of original aminocycloheptitols 22 and 24.

4-(tert-butoxycar bonylamino)-7-hydr oxycycloheptane-1,2,3-triyl triacetate and regioisomers (19) :
To asolution of hydroxylamine 17 (199 mg, 0.5 mmol, 1 eq) in a 9:1 CH3CN/H,O (0.1 M, 4.5/0.5 mL)
mixture, Mo(CO)s (ALDRICH-98 %, 162 mg, 0.6 mmol, 1.3 eq) was added. The white mixture was
refluxed overnight and rapidly turned black when temperature increased. Reflux was then stopped and
silica was used to quench the reaction. The mixture was then filtered and the products were eluted with

EtOAc. Solvent was evaporated under reduced pressure. The residue was purified on silica gel column
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chromatography (60:40 Pentane/EtOAC) affording a mixture of 19 and regioisomers as a white solid
(161 mg, 80 %).

tert-butyl-2,3,4,5-tetr ahydr oxycycloheptylcarbamate (21) :

To a solution of the acetate compounds mixture (19 and regioisomers) (482 mg, 1.2 mmol) in
methanol, DOWEX COs* (2 spoons) was added. The mixture was stirred overnight. It was then filtered
and the resin was rinsed thoroughly with methanol. The clean materia 21 was obtained after
evaporation as awhite solid (320 mg, 96 %). No further purification was performed.

Rf 0.23 (90:10 CH,Cl,/MeOH). mp: 149-151°C. FTIR (neat) : 3334, 1725, 1519, 1455, 1366, 1157 cm’
! 'H NMR (CDsOD, 300 MHz): & (ppm) = 4.05-3.91 (m, 3H, 3 CH-0), 3.82-3.78 (m, 1H, CH-O),
3.78-3.65 (m, 1H, CH-N), 1.96-1.79 (m, 2H, CH,), 1.79-1.61 (m, 2H, CH,), 1.47 (s, 9H, CHs of Boc).
3C NMR (CD50D, 75.5 MHz): & (ppm) = 158.0 (Cg, C=0 of Boc), 80.0 (Cq, Boc), 74.7 (CH, CH-O),
73.9 (CH, CH-0), 73.2 (CH, CH-0), 71.8 (CH, CH-0), 54.1 (CH, CH-N), 28.8 (CH5, CH3 of Boc), 28.4
(CH,), 27.2 (CH,). HRM S (ESI): calc. for C12H2sNOgNa [M+Na]* = 300.14231 found: 300.1419
5-aminocycloheptane-1,2,3,4-tetraol (22) :

To asolution of carbamate 21 (180 mg, 0.65 mmol) in methanol (8 mL) Amberlite IRA 120 (2 spoons)
was added. The mixture was refluxed during 2 hours, stirred overnight and refluxed again for additional
2 hours. The resin was then separated by filtration and placed in a round bottomed flask. The flask was
cooled to 0 °C and a 15 % NH3 aqueous solution was added. After 15 hours of stirring the resin was
eliminated by filtration and the solution was evaporated under reduced pressure providing the colorless
oil (63mg, 56 %).

'H NMR (CDs0D, 300 MHZ): & (ppm) = 4.15-3.91 (m, 2H, 2 CH-0), 3.91-3.76 (m, 2H, 2 CH-0),
3.14-2.96 (m, 1H, CH-N), 2.05-1.77 (m, 2H, CH,), 1.77-1.55 (m, 2H, CH,). *C NMR (CDOD, 75.5
MHz): & (ppm) = 74.9 (CH, CH-0), 74.8 (CH, CH-0), 74.4 (CH, CH-0), 71.7 (CH, CH-0), 53.2 (CH,
CH-N), 28.4 (CH,), 28.3 (CH,). HRMS (ESI): calc. for C;H1NO, [M+H]" = 178.10793 found:
178.1076.

4-(tert-butoxycar bonylamino)-7-hydr oxycycloheptane-1,2,3-triyl triacetate (20):

To asolution of hydroxylamine 18 (152 mg, 0.38 mmol, 1 eq) in a9:1 CH3CN/H,O (0.1 M, 3.4/0.4 mL)
mixture, Mo(CO)s (ALDRICH-98 %, 112 mg, 0.42 mmol, 1.1 eq) was added. The white mixture was
refluxed overnight and rapidly turned black when temperature increased. Heating was then stopped and
silica was used to quench the reaction. It was then filtered and the products were eluted with EtOAC.
Solvent was evaporated under reduced pressure. The product was purified by silica gel column
chromatography (60-40 Pentane/EtOAC) providing 20 as a white solid (152 mg, 99 %, mixture of
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regioisomers).

tert-butyl 2,3,4,5-tetrahydroxycycloheptylcarbamate (23) :

To asolution of 20 (98 mg, 0.24 mmol) in methanol (about 5 mL), resin DOWEX CO3s? (2 spoons) was
added. The reaction mixture was stirred and the progress of the reaction was followed by TLC. After 4
hours no starting material remained. Resin was removed by filtration and rinsed with methanol. After
evaporation, 23 was obtained as a vitrified colorless solid (42 mg, 63 %). No further purification was
required.

Rf 0.14 (90:10 CH.Cl,/MeOH) mp: 154-155°C. FTIR (film, NaCl): 3351, 3003, 2920, 1686, 1507,
1452, 1363, 1172, 1087 cm™*. *H NMR (CD30D, 400 MHz): & (ppm) = 3.99-3.90 (m, 2H, CH-0), 3.88-
3.77 (m, 3H, CH-O and CH-N), 2.11-1.95 (m, 1H, 1H of CHy), 1.95-1.83 (m, 1H, 1H of CH,) , 1.83-
1.68 (m, 1H, 1H of CH,), 1.45 (s, 10H, 9H of Boc + 1H of CH,) *C NMR (CD3OD, 100.6 MHz): &
(ppm) = 157.5 (Cq, C=0 of Boc), 80.1 (Cq, Boc), 76.2 (CH, CH-0), 75.7 (CH, CH-0O), 73.8 (CH, CH-
0), 72.6 (CH, CH-0), 53.0 (CH, CH-N), 32.0 (CHy), 28.7 (CHs, CH3 of Boc), 25.2 (CH,). HRMS
(ESI): calc. for C1oH2sNOgNa [M+Na]™ = 300.14231 found: 300.1420.

5-aminocycloheptane-1,2,3,4-tetraol (24) :

To asolution of 23 (40 mg, 0.14mmol) in methanol (4 mL), Amberlite IRA 120 was added (2 spoons).
The mixture was refluxed during 2 hours, stirred overnight and refluxed again for additional 2 hours.
The resin was then separated by filtration and placed in around bottomed flask. The flask was cooled to
0 °C and a 15 % NH3 aqueous solution was added. After 15 hours of stirring the resin was eliminated by
filtration and the solution was evaporated under reduced pressure affording the clean product 24 (8 mg,
32 %) asacolorlessail.

'H NMR (CD30D, 300 MHz): & (ppm) = 4.01-3.90 (m, 2H, 2 CH-O), 3.86-3.76 (m, 2H, 2 CH-0), 3.13
(dt, = 9.5 Hz, J, = 3.2 Hz, 1H, CH-N), 2.05-1.68 (m, 3H, CH>), 1.58-1.47 (m, 1H, 1H of CH,). **C
NMR (CD30D, 75.5 MHz): J (ppm) = 75.6 (CH, CH-0), 74.8 (CH, CH-0O), 73.9 (CH, CH-0O), 72.1
(CH, CH-0), 52.9 (CH, CH-N), 30.7 (CH,), 26.3 (CH,). HRMS (ESI): cac. for C;H1NO4 [M+H]" =
178.10793 found: 178.1082.
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'H and **C NMR Spectra

13



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

~NOMNMO gHNID‘.DN N~ . — O~ N O o
MNSTOO0 O \—|N8(\I(\I ™M o™ —© 00 OM [9Y]
0N OMmAN © N~ O AN D 1 O I~ DL Yo}
OIS0 OO0 N S 0O ©ON 5
[ e el nOLLWLWLW < < ANANANANAN o
Compound 7-CDCl3-300 MHz
SiMe,Ph
~OH
""OH
s
g B R RS 2|8 Q8 |8 8
e ~| © N~ O N g [Ye) g 0 <] o
£ oo ©| & & 3| | Q|| |~ S
—| N —| Ol O o o o - o ©
TTrrT T [rTr T T rrrrrrrrrrrryrrrrrrrrrrrrrrrrrrr 11111 rrrrrrr [t r 1Tt 1T 1T 1T T [ T T T T[T T T T [T T T T [ T T T T [T T T T [T T 1T T [ T T T T [T T T T ] T
10.0 9.0 8.0 7.0 6.0 5.0 40 3.0 20 1.0 0.0

(Ppm)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

LM ST O ©MMm

Lgieegrde Vg NN o ~O

SANFTODIT S AW ON N ©F

OOHAON OO oo Ld N ad

""""" N~ Q o ©
=) o<t
< ©o

f

135
133
132
130
129
128
123
—122
77
77
76
72
70

t

Compound 7-CDCl3-75.5 MHz

SiMe,Ph
OH

"'OH

J o MWWMMMMMWWMWWWWWWWWWWW

200 180 160 140 120 100 80 60 40 20 0
(ppm)




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

3H8KS gregragsey 2983 28 g
DO MM QOAONOS T OAN © © © oo !
[l A A A LOOOWOWOWOLWLWLW NN AN o
Compound 9-CDCl3-300 MHz
e e 2 98 g 8 3 o SiMe,Ph
A Al N Ln [9V] Ty) o O [o0]
o XX No© 0 ¥ SO | OAC
n nLw o n n o nLw n N
N . oA
™ (@] [{e] o —
g g 5 2 &
8_ o o o o_
—
HH\\HHHH\\HHHH\\HHHH\\HHHH\UHHHHUHHHHUHHH
59 5.8 5.7 54 53
(ppm)
I
g 3z SHEEE 5 53 g
E S| N s/8/8/5|8 S S 3 S
AN ™M | | N| | - — ™| N [{e]
L I O O B B O B I O B S I N B Y B B B B B
85 8.0 75 7.0 6.5 6.0 55 5.0 45 40 35 30 25 20 15 1.0 05 00  -05
(Ppm)

16



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

~NO HO}I\Oﬁﬁ‘gw(‘O

N I3eN5eg99 xgzLy Q NO © ©
oM OSfAdITNO A d0ONQ @ < © o 0
~ HHO0HMI N 8O0 It} ~ 0 o
oo SIGINSEN ) =i 0 ) N N O <
~ MOHMOANNNN ~NNOANO N~ - < <
— PR R L A RA R ~NNNSK ™ NN Y Y

|

L

~

g

Compound 9-CDCl3-75.5 MHz
SiMe,Ph
~OAC
""OAc
» ) " IRTPN ISP o - ‘"‘"'L r s g o it " LT Hvulrmu W v'uw]‘ufv]‘“w‘ v\“”‘“ A | Y.AL.

™
//I" 1 I 4 4 f WW\\

200 180 160 140 120 100 80 60 40 20 0
(Ppm)




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2010

YrIv0
68060 =

visy'T —
69T9T —
VieLT —
8898'T —
T10¢0°C¢ —

-/ 82¢S¢

—\ T0S¢€

e —

Compound 10-CDCl3-250 MHz

SlMezph

~OAC

?
\/N ""OAC
Boc

6V65S Y —

280L Y
el

AULV8Y —

LEVTS——
8852 %
1€/2S
V0SS ——
0S25'S %
9TYS'S

T0EC9 —

80’9 —

8/ETT

a8c0¢

—~

6.0 58 5.6 54 52 50 4.8 4.6

6.2

6.4

(Ppm)

6V65°C

— 9vE6°0

88560

 AROO A |
00880
|

8¢¢€6°0

T~

9/06'T

0743y
P9E8'T

eJboju|

80 75 7.0 6.5 6.0 55 5.0 45 40 35 30 25 20 15 1.0 05 00  -05
(Ppm)

85

18



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

MO DN~ — DO OAN N L0 oo O N N~ o
EhYH D & 2aRgke 283358 3 %_5_%_ 4 39
VT Y N P iV
Compound 10-(CD3),CO-300 MHz
SiMe,Ph
~OAc
I !
\/N "OAc
Boc
i, A J JQ@wﬁﬁﬂ_
©
54 3 3 28 N Sl 1 SR
£ 38 8 3|8 3|5 38| |N 8|8
- || o - | |o o|lo | ™ 9] o™
e e o T = = =N L KL B
85 8.0 75 7.0 65 6.0 55 5.0 45 4.0 35 30 25 2.0 15 1.0 05 00  -05

(ppm)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

*** Current Data Parameters***

nm N [s2] N~ O
28 J §R3F88 2388358318 5 2 898  do NAME  :  nki06i-1
& DENT OO NBIPBRBRE 2 0 N BB 0L Q3
o)) 1 O aDNSIN~ N =AM~ OMm 3 n N 9o N0 EXPNO : 2
SS 3 Qﬁﬂ&i&i&" SKRERNB 818 8 & KKI 0o
PROCNO 1
H‘ ‘ \\\\‘\‘\\\‘H \\\ﬁ ‘HH ‘ ‘ ‘ ‘ P H ‘H *kk Acquisition Parameters***
BF1 © 754677490 MHz
DS : 4
Compound 10-CDCl3-75.5 MHz NS : 2000
RO : 20 Hz
SiMe,Ph ™ : 65536
\\\OAC *** Processing Parameters ***
] LB : 1.00 Hz
r
\ /N '‘OAc OFFSET 219,224 ppm
Boc F 754677430 MHz
s : 32768
*** 1D NMR Plot Parameters ***
Offset : 0.78 %
Ysale 100.00 %
R : -5.20 Hz

S A ‘\W“ Hoe waw:%\ ik T ‘ ‘WWWWMMMM”WWWWWMW

e I e
200 180 160 140 120 100 80 60 40 20 0
(ppm)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2010

L9v'0
£T6v0 =

€I8ET —

097L'T
TT9LT %ﬁ
T9LLT

6128 T =
1200 ——

169V —
clLEBY —
G26T'S
690C'S
L0¢C’S —=

€699°G —
0T89S
T96S'S

2GeT9
T9T'9 %
€/8T°9

6679 =
€9259 %

92859

0091 ——
800€2
vBTY'L %

828y’
0Tv9'L A

QL LCETE

u -
ohwo 8

Compound 11-CDCIl3-300 MHz

SiMe,Ph
\\‘OAC

l}l Boc
N\ O, /'""OAc

SZ6T'S
6902
l0ees—

€595°S
0T85'S /
065G =

¢SET'9 —
o1 9——
€819 v

€667'9 —
€9259——
92559 v

00.0°T

V2l60 1

0000°T

v./6°0

redbou|

U _/zzieT

00¥8°¢

52

54

5.6

58

6.0

6.2

6.4

6.6

(Ppm)

11743

¥520'¢C

00.0°T

v2/6'0
T~

0000°T

e

v./6°0

e ——

T6Lc€
Ge6ee

eJboju|

80 75 7.0 6.5 6.0 55 5.0 45 40 35 30 25 20 15 1.0 0.5 00  -05
(Ppm)

85

21



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2010

Y6E0
£8/0 =

TLIET
6861 T =

06T
10¢6'T
0.E6'T
T/96'T —&
00S0°C —

€8e8C—

1999
/€89
S20Ly
658
6.8
1/687 %
VBST'S ——
8sITS—/
T26T'S
G825 —
8rS'S
V295G

ET6T9 —
6ETC9
68129
12229
ovvz9
87099
15299
76299
85599
19T L —
625'L ——
Syes L
§2s9 L

Compound 11-(CD3),CO-300 MHz

Boc
""OAC

SiMe,Ph
\\‘OAC
N
\ O

—

=

mom._” 9

oooo 6

/ 0286'C

— 6SYT'T

=

=

=

L6V6°C

— .

STC0'T

|
B U

89660

— |

S R—

LE00°T

T~ |

I —

T2e0T

9/170T

T~ |

]

6¢T0T

L6/T°€
(0144

[eJboju|

80 75 7.0 6.5 6.0 55 5.0 45 40 35 30 25 20 15 1.0 0.5 0.0 -05
(Ppm)

85

22



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

RN N IBRBIIR ©OO® N0 o 49 T

refo o gwlxgcoo 82383533 S o8 AN 33
~ o = HOOSFoOR R Rl NS N FTO <m L3
o)) N~ ©§§ a2ANIe) =~ O~ N — - o @ — 0
QO 5 ™ ANNG NG 3 o o9 o5
= — Rt ONNR NNO ®m N NN v

=<~ 134

A
v
2
— 125
s
b
~
U
~
N

Compound 11-CDCl3-75.5 MHz

SlMezph
\\\OAC

ll\l Boc
N\ O, /'""OAc

200 180 160 140 120 100 80 60 40 20 0
(Ppm)




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2010

SHYED
18850 =

€00T'T —
6T9¢'T —
8YIiv'T —

L9TL'T —

T8ET'C —

174

2906 z
210G
9ve0'S %r
1790
280G =
01026 ——
8022’ %
865C'G

T286'G
29709 %

€9v0'9
06129
T8V29
00829

0092, ——
ge6eL
SvTv'L

£STY'L
88857/ 7

/ L€9L°C

\ 8evee

806¢'T
I

Compound 12-CDCl3-250 MHz

Vel —

2906y
206
9ve0'S

Lv90'G W
1280°G —=
0T0e'S

8022'S —
86c2s—

T286'G——
29109 ——
eov09 -/

06129
TSt2'9
00829/

22006

I s

00TTe

—3 e

0000°T

00660

4.8

50

52

54

5.6

58

6.0

6.2

(Ppm)

LV69°C

§E80°C
990’1
€eell

0000°T
00660

[ ——

(VA4
§86/.¢°¢C

[eJboju|

80 75 7.0 6.5 6.0 55 5.0 45 40 35 30 25 20 15 1.0 05 00  -05
(Ppm)

85

24



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

— |
B83D g2¥38 PAFBSBSZHBBR B2 8 8 3=
QIS M S®HO®OA SHHO00a MR NN 88 = € SO
Il Dl D ©OVOWOo LTI NN — — oo

f
I
1

Compound 12-(CD3),CO-300 MHz

S|Mezph

<
3
il
|

75 7.0 6.

6.0 55 5.0 45 40 35 30 25 20 1
(Ppm)

10 0.5 0.0 -0.5

Nl o ] Q| N || © — — N
| N | N O~ AN N~ (o] N
R 3|8 3|8|5| e S| o
AN ™ | || | ™ ()
‘ s ‘
5

[¢;]

25



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

8§ 8 S5¥HBY NVO® TO® <SSO

) g AN O PA8s I8 & N = N
oE) & NNOON®© WESR 899 = NOEOY gL
S o 3 GO0~ N © ~Namor N
~© NHOMNMANNN dNNO d00 o3 SPB S P
— - - AddadA O~NNN NRRK [t} ANNNN P O

Compound 12-CDCl3-100.6 MHz

SiMe,Ph

A e w

240 220 200 180 160 140 120 100 80 60 40 20 0
(Ppm)




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2010

92620
08/€0
89070
0LE7°0
8050
T2LY0

19870
VELET -
eey'T
Ty T
05T
TI0LT
688LT
or18T
6968'T |
2€T6'T
S626'T
6056'T
1696'T —=

mrT

mrr

6606C —

Mo
o
S8
[to}Ts]

L L

1

/ST9'9
2819'9
67299
859'9
zese L
165"
1005°2 -
16,972

T

Crude mixture of |10 + 11 + 12 {(CD3),CO-300 MHz

86£9 —
9Tl —
208LY ——

£2E6'Y
29867 *
£T00'G z
Y920 2
STHOG =
20016 =
851G *
261G

Tosz's %

6692'S
287G =

TL8V'G —

€169'S —

ET8T9—
6502'9
YT12'9 %
0vEZ’9 \
5082'9 \
950£'9
GrEE'9
9z6v'9 —

871659 —
/GT99
28799

11

12

— L6E'TC
— 19'9¢T

00Tce

/OLY'LL

v6e°CT

8T96'T

q9v'ce

LTO0T

¢lL1eC

Tiv'Le

9v80°6

4.6

4 6.2 6.0 58 56 5.4 52 5.0 438
(Ppm)

6

6.6

\ §9L°6L

/809°0¢
/ 0E6'7T

—cl1ee
qTee’e
6TSTT
S66'CT
8T96'T
q9v'ce

|

1

— LT00T
¢L1eC
Tiv'le

— 97806

:

/566
JAZASE]

[eJboju|

75 7.0 6.5 6.0 55 5.0 45 40 35 30 25 20 15 1.0 05 0.0 -05
(Ppm)

8.0

85

27



v.St°0
18170

ceCST
8E/9T
6€89'T
25691

cess'T
T0/6°T
91867 %
£510°2
1107

11222
68/07

€8y’ ¢ —

L6ECY —
9097y —

Te0T'S —
G.02'S——

82/9°G —
9189
¥565'S

00972 -
2008,
Teoy L/ e

G295, /-
a6v9°L v

u /1676

-\ 0996°C |

/€0VT'6

% 6650'T
—J186TT|

wovw €

~OAC
""OAC

SiMe,Ph

Compound 13-CDCl3-250 MHz

/ 889¢°¢
—\0LSTT
\ 90T

€0S6'T

I —

/8660

AR |

J 0000°T
T~ |

veLOE

€G¢0'¢

[eJbaju|

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2010

28

(Ppm)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

NS 3 IR nOoONY ® ~ N MmO
N ~ MmO w CDH80CD§ © S © N gowg INES
@ S pafede NBORLS 3 2 °  98gg3 5
[e)} )] ™ [{e] o~ ERTIEIE 4 . . AR s oM<t
[N YY) LT T T T -
Compound 13-CDCl3-100.6 MHz
SiMe,Ph
~OAc
B"'OAC
TR (Y
IRR R RN R R R R R RN RN RN R N R R R RN R R R R NN N R N RN R R R R R RN N N R RN RN RN R R EE R
200 180 160 140 120 100 80 60 40 20
(ppm)

29



22010
16TV'0—= A

20TY'T
19T\
8T6L'T
6908'T

1/68°T
£206'T =
PT66T ——
JOSTZ —

€29 —
Yoty —

W8Z'S —=
266¢°S
evie’s

£629'G—F
¥v9'S %
G659°'S

00922 —
T

LF
et

€96959°L

~OAC

QC

""OAC

A

SlMezph

Compound 14-CDCl3-300 MHz

e
Ba

MLEDH

—\CcTL0€

89096

=8056°¢C]
owwﬁ L

|

e B

0000°T
99260

T~

e .

€476°0

T~ |

]

87560

~ B

2850°€
0v66'T

[esBau|

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2010

8.0 75 7.0 6.5 6.0 55 50 45 40 35 30 25 2.o 15 10 o.5 00  -05
(ppm)
30

85



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Sl IOASA A AR B AL

~ QLN O
I3 0 DMO o
[N o QMO M
©m ~ @ 6) N &
[ fe)] [T} © GO~
© © 1} OO N
— - R

Compound 14-CDCl3-75.5 MHz

SiMe,Ph
~OAC

\C
""OAC

NH8(\|
8888
SHAN
RINENEY]
O NN~

}

NN~ O 9]
38 b 3
B9 8
[} o
NN © Yo}

T T IT T T T T[T T T T ot

200

180 160 140

120

100
(ppm)

80

60

—36.4021

—28.1981
———22.7870

T

)

A

18.6778

-3.3958
-3.6213

B

40

20

0

31



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Quo oQQNON
= 00 0O

INBRES] O NN ©
L NN Q00N
ToNToNToNToRToRTs] A

——7.2600
4226

4094

3961
——4.3836
3.8106
e 3.7988
——2.1297
—1.4124

Compound 15-CDCl3-400 MHz
OH

83 d B89 ~OAc ©w@

999 888 28

[ToNTe T} [ToRToRTo) . g;

W 17 BugN, /" 0Ac §

B B e
5.40 5.30 5.20 TrrTTTTTTTTTTT
(ppm)
(ppm)

®
2 SR> & 2 &S &8
= S|l @ Ire) © 0| < ©
< S|l o <] — of — e}
- =} - - oo || o oo
—— —— —— —— —— — — — —— —— — — —— —— ——
8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 10 0.5 0.0

(Ppm)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

~Oo (o))

NO <t NSO MO N M o (o] ~NANO
[@¥ee] ~ OO HOLWLW O O (Y] ™ A Ot
P SOIAROT O N S RONG
O © E ANONMNNOS AN O o [e0] [eNoNoXle]
— =t ORN~NNNNN~O© ie) I3V NNN A

Compound 15-CDCl3-100.6 MHz

200 180 160 140 120 100 80 60 40 20 0
(Ppm)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

o o n o™ ™ — OgCD@H o
(@] n o N O — (a2} [2} Mo (2]
(o] o N~ N < o O LLO O @
N C 3 © < & = Ndooom I
N~ n < < ™ ™ ANANN A —

o -

Lo o

(@] —

@ <

n n

Compound 16-CDCl3-250 MHz

OH

~OAC
ac
""OAC

5.60 5.55 5.50 5.45 5.40
(Ppm)

S
g 8
i o
T

85 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 10 0.5 0.0 -0.5



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

st 8 3RITIAZS 3 8 3BGS
N~ © Te) AANMNNMNMNOOMMH o] [o0] A0 0O
N [RSRRN DR
Compound 16-CDCl3-75.5 MHz
OH
~OAC
Qc
"""OAC
200 180 160 140 120 100 80 60 40 20 0

(ppm)

35



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

[¢e] ~ O OO WOL LMo M ©
N 10 QAMIH MM Sood®
N~ n —

Compound 17-CDCl3-250 MHz

OAc
OAC

B "'OAc

L

§

®

g 8 8 (8¢ g |

E g 1§ |83 I |8

- =) S| o — o

rrr oo rr,rr,rrrrrrprrrrpr~ro.1prrrnpr o+~ o1, rrr1rrrr 1o+ r | rrrr 1| 1111 [ 1 1t 1t 1 T T T [ T T T T [ T T T T [ T T 11T
85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 10 05 0.0 -0.5

(Ppm)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

g o)

a QL0 QWO WO = (=} N LONQN N
@ b N~ CDL08HCD§ 33 QD QO NQ
2 Ks! — o598 ~ O OQONKKS
S NOAHRON M < ol
~© 3 ANNOCOCES DO b= 8 OSOSooC
- — ONNMNNNN OO [is} N NNNNH

Compound 17-CDCl3-62.9 MHz

OAc

~OAC
B ""OAc

! | . RN

200 180 160 140 120 100 80 60 40 20
(ppm)




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

2 2 98§39 coxINRRILIRnn
2 25 E5 %8 RN288880b85Y
) o SN

L
33 S8 &8
NN AN —
Compound 18-CDCl3-250 MHz VI ) K
OAc
~OAC
Qc
""OAC
2 2 g
3 S 3
[30] [90] [30]
1 T T T T T T T T T 1
2.04 2.00 1.96
(pom)

-
7

©

—

Ire}

N

—
\

13.0869
-3.0206
13.0415
12.9841

5 40 35 30 25
(Ppm)

15 1.0 0.5 0.0 -05

N
o



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

O L0 N~

o - LO [o2] O oL N~ ~ ~AN™M
~ O O o] AN OOMO O (9] [e0] (oY e¥e))
— — ONNMNNNNNKNK o) ~N QN

I
T

Compound 18-CDCl3-75.5 MHz

OAc
~OAC

\C
""OAC

AWLWL“MW“

200 180 160 140 120 100 80 60 40 20 0
(ppm)




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

7.2600
—5.4846
5.0821
5.0576
—4.8231

-/

™M [oe] N O N gHG) N MO 0
[@)] A o AN o N OO WU
[e¢] ™ 800 M AN o OWMO
a4 ®© > @ M 400 © FANA
< (2] ™ N AN NANAN A AdAd-

R
=]

Compounds 19-CDCl3-250 MHz

OR
RO ~OR
""OR
NHBoc
19, R=H, Ac

N -

85 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0 -0.5
(ppm)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

SOmCOOHI\ O O~ [e) (2] (OQDOHQQHNI\LO (oY) onoONOMm

GO SSSSa 1860 QA AN OUVMANINNRAANS MDA

IR el e S S (e [ToRToRTe] ONNOULOMOMOANNN—TOOO O WO O O NDON~NOITIT M

A A A A - MMNNMNSMNMNSNSNNSNNSNNSNNNNNOOW S NNNNNNN
I ]

£
\
%

Compounds 19-CDCl;-62.9 MHz

OR
RO ~OR
""OR
NHBoc
19, R=H, Ac

»L R uvh ‘le

200 180 160 140 120 100 80 60 40 20 0 -20
(ppm)




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

7.2603

LouI IOy N~ oy dnonge
NIV QWOON QM N T Q
geyersIIor ol ESNgYL
MONAA9Q 0~ M~ QO COOO®WW
L6 1O 1O 1O 1O < < < < NaNN -

;
;
t

Compounds 20-CDCl3-400 MHz

OR
BocHN ~OR
"'OR
OR
20, R=H, Ac
1 o1 | 1 11 1| 1111 | 1. 11 1 [ 1 1. 11| 1 1.1~ 1 [ 1 1.1 1. [ 1 1.1 1. [ 1 1 11 [ 1 T 1. 1. [ 1 1 T T [ 1 T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T
7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0

(ppm)

42



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

N1 M AN N O -

[)] [eXX*ATs) LN © N~ AN N~ [aN] — (o] N~ [9N] [ToN{e]
B8BEI2 18 S 58888338 588888%s 4§ V2B ERIIIRLS
d00o0oom ToRTs) OV —TONMOONNNONOY © © OYSYANdONN—HOON
NRRKKRKO TefTe} SoOoNNOYITOUAANNTdSToS oo SOOI Add A <
A A A — - OMNMNNNNNNNNNNROO WD NNNNNANNNNN—
%‘ H‘ LLLLLLLLLLLV//H ‘H ‘%JJJ,JJJJJJ

T m m -

Compounds 20-CDCl3-100.6 MHz

OR
BocHN ~OR
"'OR
OR
20, R=H, Ac

A L\,i " l

200 180 160 140 120 100 80 60 40 20 0
(Ppm)




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

S LAIIRS 33 SIRLIBHID
& 855328 8 S RRIBEH
Ty TP
Compounds 2-CD3;0OD-300 MHz
OH
HO WOH
"'OH
NHBoc
s
g 28y 838
£ & 8|8 S|4 3
™M | - AN | N —
T T T [T T 1 T [ 1 T T T [ T 1T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T T [T L




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

N

n OO OD ~NOOMOO MM QoM
o —00 OO 0 © QOO < O L0
0 O MM EO’O’O’O’CX)CX)CX) Q0 QO I~
- [Sol ol el A SIS ERS B S ER M NNN

i
:
i
T

Compound 21-CD30D-75.5 MHz
OH
HO ~OH
""OH
NHBoc
L e, ( mu‘n vl b Y " i a YT FTSIYRY . EARIINTY M " o \ n h.mMm b " Ao
l . ' o el il

b u A MR i Lk | TV S A AN W ] V " { W W W AL VTN
(LB B R R R R R R R R RN RN R R RN R R R RN R R

200 180 160 140 120 100 80 60 40 20 0
(Ppm)

TIITT



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

5533 3 5 388
SIS~ S8 S =Rd
iy T Y]
Compound 22-CD3;0D-300 MHz
OH
HO ~OH
""OH
NH,
[
54 2|8 b B8
e DN ] AN| | W©
£ Sllo ~ o|l®
AN |- o AN |
_—— e .
8.5 80 75 70 65 60 55 50 45 40 35 30 25 2.0 15 10 05 00  -05

(ppm)

46



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

N~ ™ 00
[aV] ™ [e)] O LN
EEE 28 35
SRS B9 8%
Compound 22-CD30D-75.5 MHz
OH
HO OH
""OH
NH,
200 180 160 140 120 100 80 60 40 20
(ppm)

47



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

o MO d D QL0 S OMO LW
= FOBR & 2 BRLBNRD
) HRHRN MM S8EBBEY
< mMmmom o m N AAdA A
™ N [o)] DM D [ee]
N~ [S\ )] ™ [e2X9N] [Tole\| —
[o2] o N~ LO O [ iV} [eo]
S S % ~ © 0 0 0 ©
© T T o :T T ; HH Compound 23-CD3;0D-400 MHZz
OH
BocHN ~OH
""'OH
OH
s
g § = 8 8 N
£ 2 2 8 g K
i N - i -
rror o o1 o1 [ 1t 1 1. T 1 T T [ T T T T [ T T T 1] LI L L e I B
4.00 3.90 3.80 2.0 19 18 17
(ppm) (ppm)
[
g 8|5 IS
E &| 3 33N s
—| N | |- -
L I e I I I e I ) O A I B B B O S O O
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

48



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

8 ~N< O [} DNV OD DO D O <
< ™~ 00 AN ANMNMANOAONDONO O ©
~ CHOKO OCOSANNOORIM AN
L0 QUL MmN MO DO 0000 oo LD
T m‘“ W" TTT
Compound 23-CD30D-100.6 MHz
OH

BocHN ~OH

"'OH

OH
200 180 160 140 120 100 80 60 40 20 0

(ppm)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

o 0ON VOLDOU(“’HDQOJ HAONOAN
N~ Lo} DA< OMOANAO LD 00 00 0O 0O I~
0 OOBNMM i SOOOMNS
[ TP
[e) [aN] —
8 S B 3
o o)} @ ~
< o o3 o3 8 oFo'ﬁ '0\0
n Q [oe]
| | g 28 2
N — - -
< [
n ™
& S § .
— —
LI L I ) S I g g
4.00 3.90 3.80 = <
(ppm) | L
2.0 1.9 18 17
Compound 24-CD30D-300 MHz (o)
OH
H,N ~OH
"""OH
OH )
s
g SELE 2 (g
E 5|5 |98 &3
| o| o (a2} i
L e e A I ) ) I O O B
10.0 9.0 8.0 7.0 6.0 5.0 40 3.0 20 1.0 0.0

(Ppm)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Compound 24-CD3;0OD-75.5 MHz

75.5901
T4.7756

=—73.9173
——72.1282

S

—58.0476

—30.6720
—26.3155

OH
H,N ~OH
""OH
OH
UHHHHUHHHHUHHHH\HHHH\\HHHH\\HHHH\\HH\HH\HHHH\\HHH\HUHHHHUHHHHUHHHHUHHHHUHHHHUHH\H\\HHHH\\HHHH\\HHH\H\HHH\H\HHHH\\\HHHHUHHHHUHHHHUHHH
200 180 160 140 120 100 80 60 40 20 0
(Ppm)

51



