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General: NMR spectra were recorded on a Bruker Avance 300 spectrometer at 300 MHz for 'H spectra
and 75 MHz for “C spectra. 'H chemical shifts are reported in parts per million (J) relative to
tetramethylsilane (TMS, 6 0.00), using as a reference either added TMS or an appropriate signal for
residual solvent protons. "“C NMR chemical shifts are reported in parts per million, using the center
peak of the solvent signal as a reference. C NMR peak multiplicities, where reported, were inferred
using either DEPT 135 or edited HSQC experiments. The designation “0” (for odd number of attached
hydrogens) denotes a CH or CH, carbon. Where 'H and "C NMR peak assignments are given, these
were made unambiguously by a combination of 'H/'H COSY, 'H/”C HSQC, and 'H/”C HMBC
experiments. The NMR simulations applied in some of the Jy,ys determinations used gNMR from
Adept Scientific. Infrared spectra were recorded on a Perkin-Elmer Spectrum BX FT-IR spectrometer.
Melting points were obtained using a Thomas Hoover capillary melting point apparatus and are
uncorrected.  High resolution mass spectra were measured at the Columbia University Mass
Spectroscopy Laboratory.

Iodosobenzene (PhIO) was prepared according to the literature procedure' and was stored in the dark
at —20 °C under dry argon or nitrogen. Oven-dried (135 °C) 4 A molecular sieves were further activated
by flame-drying under vacuum (0.5 mmHg) just prior to use. Benzene and toluene used as reaction
solvents were distilled from CaH,, while methylene chloride was either distilled from CaH, or purchased
from Sigma-Aldrich (anhydrous, Sure Seal). Anhydrous tetrahydrofuran (inhibitor-free, Sure Seal) and
dimethylformamide (anhydrous, Sure Seal) were purchased from Sigma-Aldrich. Trichloracetyl
isocyanate ampoules (Sigma-Aldrich) were opened just prior to use. Other reagents were obtained
commercially and were used as received. Reactions were carried out in oven- or flame-dried glassware
under an atmosphere of dry argon or nitrogen. The amidoglycosylation products were sometimes
difficult to visualize on TLC. A useful system to char the TLC plates involved preheating the eluted
TLC plate, dipping the plate in a basic solution of permanganate [KMnO, (3 g), K,CO; (20 g), 5%
NaOH (5 mL), H,O (300 mL)], and then gently warming the TLC plate.

" Saltzman, H.; Sharefkin, J. G. In Organic Syntheses; Baumgarten, H. E., Ed.; John Wiley & Sons: New York, 1973; Coll.
Vol. 5, pp 658-659.
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Experimental Procedures and Characterization Data

Part 1. Amidoglycosylation of benzylidene-protected allal 3-carbamate 4.

Ph"\~0 H
/E o Ph/voo o
H = H (0]
0 o NH \
>]/NH2 ~
0 5 ©O
4-Pentenyl 2-amino-4,6-0O-benzylidene-2-N,3-O-carbonyl-S-D-allopyranoside (5). Freshly activated

4A molecular sieves (253 mg), carbamate 4° (101.3 mg, 0.366 mmol), Rh,(OAc), (17.0 mg, 0.0385
mmol), and iodosobenzene (133.7 mg, 0.608 mmol) were combined and 4-penten-1-ol (190 uL, 1.83

4

mmol) was added, followed by benzene (4.0 mL). The greenish, heterogeneous mixture was well-stirred
at room temperature for 3 h. The now translucent reaction mixture was filtered through a pad of Celite,
rinsing with EtOAc and the filtrate was concentrated (rotovap then overnight at 0.5 mmHg). The crude
was analyzed by 'H NMR, showing a single anomer and no dihydropyranone byproduct, then
chromatographed (45% EtOAc/hexanes, 30 mL SiO,). Oxazolidinone 5 was a colorless glass (109.4
mg, 83%). Under identical conditions but with CH,Cl, as the solvent the yield was 80%, and in toluene
the yield was 79%. R, = 0.3 (50% EtOAc/hexanes), IR (thin film) 3297, 3070, 3037, 1762 cm™; 'H
NMR (300 MHz, CDCl,) 6 7.57-7.44 (m, 2H), 7.42-7.29 (m, 3H), 6.64 (br s, 1H), 5.82 (dddd, J = 17.0,
10.3, 6.7, 6.7 Hz, 1H), 5.56 (s, 1H), 5.12-4.97 (m, 2H), 4.96 (dd, J = 7.7, 3.3 Hz, 1H), 4.59 (d, J = 4.1
Hz, 1H), 4.38 (dd, J = 10.4, 5.0 Hz, 1H), 4.18 (dd, J = 10.0, 3.4 Hz, 1H), 4.00 (ddd, J = 10.0, 10.0, 5.0
Hz, 1H), 3.91-3.78 (m, 2H), 3.70 (dd, J = 10.2, 10.2 Hz, 1H), 3.46 (ddd, J = 9.5, 6.5, 6.5 Hz, 1H), 2.13
(apparent q, J = 7.1 Hz, 2H), 1.70 (apparent quintet, J = 7.0 Hz, 2H); "C NMR (75 MHz, CDCl,) 6
159.2, 137.7, 136.7, 129.3, 128.3, 126.3, 115.1, 102.6, 100.4, 74.8, 73.0, 69.6, 68.8, 62.4, 55.5, 30.1,
28.6; HRMS (FAB) m/z caled for C,4H,,NO, (M+H)" 362.1604, found 362.1602.

Part 2. Synthesis of glucal 3-carbamates 6¢—6i
2.1. Preparation of dibenzyl-protected glucal 3-carbamate 6¢
BnO BnO N
n n
BnO% BnO%
HO = (] =1

3
H o=
10 NH2 6C

3-0-Carbamoyl-4,6-di-O-benzyl-D-glucal (6¢). Following the general method of Kocovsky,’ a
solution of 40,60-dibenzyl-p-glucal (10%) (431.1 mg, 1.322 mmol) in CH,Cl, (5.0 mL) was cooled to 0

% Levites-Agababa, E.; Menhayji, E.; Perlson, L. N.; Rojas, C. M. Org. Lett. 2002, 4, 863-865.

> Kocovsky, P. Tetrahedron Lett. 1986, 27, 5521-5524.

4 Prepared from D-glucal according to Franck et al. (a) Dios, A; Geer, A.; Marzabadi, C. H.; Franck, R. W. J. Org. Chem.
1998, 63, 6673-6679. (b) Franck, R. W.; Marzabadi, C. H. J. Org. Chem. 1998, 63,2197-2208. We had difficulty
separating pure 4,6-di-O-benzyl-D-glucal (10) from a second dibenzylated D-glucal byproduct via column chromatography on
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°C and trichloroacetyl isocyanate (240 uL, 2.02 mmol, freshly opened ampoule) was added. The
mixture was stirred 10 min at 0 °C, 20 min at room temperature, and recooled to 0 °C. MeOH (6 mL)
was added, followed by K,CO; (533 mg, 3.86 mmol), and the mixture was well-stirred as the ice bath
melted and the mixture warmed to room temperature. TLC showed complete imide methanolysis 3 h
after addition of the methanol and K,CO,. The reaction mixture was poured into satd aq NH,C1 (30 mL)
and extracted with CH,Cl, (3 x 30 mL). The organic layers was dried (MgSO,), filtered, and
concentrated. The crude was chromatographed, affording carbamate 6c as a white solid (464.7 mg,
95%). The carbamate 6¢ could also be recrystallized from hot hexanes with a few drops EtOAc added
to dissolve all solids. mp 113-114 °C; R, = 0.3 (40% EtOAc/hexanes); IR (thin film) 3420, 3351, 3297,
3203, 3088, 3064, 3032, 1725, 1693, 1651, 1645 cm™; '"H NMR (300 MHz, CDCl,) 67.41-7.21 (m,
10H), 6.43 (dd, J = 6.0, 1.1 Hz, 1H, H1), 5.35 (ddd, J = 6.2, 2.5, 1.3 Hz, 1H, H3), 4.80 (dd, J = 6.1, 2.8
Hz, 1H, H2), 4.66 (AB, J,z = 11.4 Hz, Av,; = 27.1 Hz, 2H, OCH,Ph), 4.59 (AB, J,; = 11.9 Hz, Av, =
13.9 Hz, 2H, OCH,Ph), 4.54 (br s, 2H, NH,), 4.09 (m, 1H, HS), 3.90 (dd, J = 8.8, 6.4 Hz, 1H, H4), 3.79
(AB of ABX, J,; = 10.7 Hz, J,x = 4.6 Hz, Jyy = 2.8 Hz, Av,; = 19.9 Hz, 2H, H6a and H6b); "C NMR
(75 MHz, CDCl;) 6 156.3 (s, OCONH,), 145.6 (o, C1), 137.9 (s, Ph), 137.8 (s, Ph), 128.4 (o, Ph), 128.3
(o, Ph), 128.0 (o, Ph), 127.8 (o, Ph), 127.7 (o, Ph), 99.5 (o, C1), 76.8 (o, C5), 73.5 (t, CH,Ph), 73.4 (t,
CH,Ph), 73.2 (o, C4), 71.6 (0, C3), 68.0 (t, C6); HRMS (FAB) m/z calcd for C,;H,;NO; (M)" 369.1576,
found 369.1591. Anal. calcd for C,;H,;NOs: C, 68.28; H, 6.28; N, 3.79. Found: C, 67.96; H, 6.20; N,
3.84.

2.2. Preparation of glucal 3-carbamates 6d—i

t_?u t.8||3iu Scheme S1 oH RO
"BU’S'\SO o) Dlgﬂgl’jl(:;?)o e \(\)O/%)O HF-pyr Hoﬁ Steps KEC:J
H&) CH,Cly, 23 ¢ MeO OYO 1" THF 26°C OYO = (see Table 51, R'O”
H 11 77% NH 12 91% NHDOMB 13 page S9) b O\H/NHz
OMe (¢}

We used the versatile synthesis of differentially 40,60-diprotected glucal 3-carbamates shown in
Scheme S1 above. Formation of the 2,4-dimethoxybenzyl carbamate 12 from known silylene-protected
glucal 11,” followed by desilylation, provided diol 13.° Protection of the hydroxyls and mild oxidative
cleavage of the N-dimethoxybenzyl group provided a range of glucal 3-carbamate amidoglycosylation
substrates 6d—i for comparison with the acetonide-, silylene-, and dibenzyl-protected carbamates 6a, 6b,
and 6c.

silica gel. However, after initial chromatography, the impure material solidified on storage at —20 °C, and we recrystallized
10 by suspending the impure material in warm hexanes, adding EtOAc dropwise to obtain a homogenous solution, and
allowing the solution to cool. After cooling further in an ice bath, filtration provided pure 4,6-di-O-benzyl-D-glucal (10) as
white needles or flakes.

> Hoberg, J. O. Carbohydr. Res. 1997, 300, 365-367.

% Our approach closely follows a route developed by Nicolaou but incorporates a different carbamate group. See: Nicolaou,
K. C.; Baran, P. S.; Zhong, Y.-L.; Barluenga, S.; Hunt, K. W.; Kranich, R.; Vega, J. A. J. Am. Chem. Soc. 2002, 124,2233—
2244.
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2.2.1. Conversion of 11 to 3-O-(N-2,4-dimethoxybenzyl)carbamoyl-D-glucal 13.

t_IBu t-SIBu
. Pre] BN
+Bu-Si~ tBu~=\"0
u \oo o) e} (0]
HO = MeO OQrO =
11 H w12
OMe

4,6-0-Di-tert-butylsilylene-30-(N-2,4-dimethoxybenzyl)carbamoyl-D-glucal (12).
Di-tert-butylsilylene-protected glucal 11° (2.090 g, 7.29 mmol) was dissolved in CH,Cl, (6.0 mL) and
2,4-dimethoxybenzyl isocyanate (1.5 mL, 9.0 mmol) and DBU (310 uL, 2.0 mmol) were added. The
solution was stirred 2 h at 25 °C, diluted with CH,Cl, and washed with 10% aq NaHCO; (40 mL). The
aq layer was back-extracted with CH,Cl, (3 x 25 mL) and the combined organic layers were washed
with water (2 x 50 mL) and brine (40 mL), dried (MgSO,), filtered, and concentrated. The crude product
was chromatographed (20% EtOAc/hexanes, 200 mL SiO,), providing dimethoxybenzyl carbamate 12
as a white crystalline solid (2.691 g, 77%). mp 125-126 °C; R; = 0.4 (20% EtOAc/hexanes); IR (thin
film) 3367, 1723, 1648, 1615, 1590 cm™; '"H NMR (300 MHz, CDCl,) §7.19 (d, J = 7.9 Hz, 1H), 6.43
(m, 2H), 6.28 (d, J = 5.8 Hz, 1H), 5.29 (ddd, J = 7.5, 1.6, 1.6 Hz, 1H), 5.19 (br t, J = 5.2 Hz, 1H), 4.80
(dd, J =5.8, 1.2 Hz, 1H), 4.30 (m, 2H), 4.22-3.86 (m, 4H), 3.82 (s, 3H), 3.79 (s, 3H), 1.03 (s, 9H), 0.98
(s, 9H), N-H resonance of minor rotamer was noted as br peak at §4.99; *C NMR (75 MHz, CDCL,) §
160.5, 158.5, 156.2, 144.4, 130.1, 119.2, 103.8, 101.5, 98.5, 73.9, 72.9, 72.6, 65.7, 55.4, 55.3, 40.5, 27 4,
26.8,22.7, 19.8; HRMS (FAB) m/z caled for C,,H;sNO,Si (M+H)" 480.2418, found 480.2414.

i?u OH
+Bu~>\~0
MeO 0..° = MeO 0.9 =
y ! y A
NH NH
12 13
OMe OMe

3-0-(N-2,4-dimethoxybenzyl)carbamoyl-D-glucal (13). Di-fert-butylsilylene-protected 12 (0.5070 g,
1.06 mmol) was dissolved in THF (10 mL) in a 25 mL plastic vial and cooled to 0 °C. HFepyr (5 drops,
dispensed with a plastic dropper) was added and the mixture was stirred at 0 °C for 5 min then at 25 °C
for 1 h 15 min. The mixture was recooled to 0 °C, neutralized with satd aqg NaHCO,; (15 mL), and
extracted with EtOAc (3 x 15 mL). The combined organic layers were washed with water (2 x 10 mL)
and brine (10 mL). The combined water and brine washings were back-extracted with a single portion
of EtOAc (10 mL). The combined EtOAc extracts were dried (MgSQO,), filtered, and concentrated. The
crude product was chromatographed (90% EtOAc/hexanes, 100 mL SiO,), providing diol 13 as a white
solid (0.3267 g, 91%). mp 108-109 °C; R, = 0.4 (90% EtOAc/hexanes); IR(thin film) 3371, 1694, 1651,
1614, 1590 cm '; '"H NMR (300 MHz, acetone-d,) 6 7.16 (d, J = 8.3 Hz, 1H), 6.53 (d, J = 8.3 Hz, 1H),
6.51 (br, 1H), 6.46 (dd, J = 8.3, 2.4 Hz, 1H), 6.41 (dd, J = 6.0, 1.4 Hz, 1H), 5.12 (m, 1H), 4.84 (br d, J =
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2.6 Hz, 1H), 4.68 (dd, J = 6.1, 2.4 Hz, 1H), 4.24 (m, 2H), 3.91-3.78 (m, 4H), 3.83 (s, 3H), 3.78 (s, 3H),
3.74 (br, 1 H), the resonances at § 4.84 and & 3.74 disappeared upon addition of D,0; “C NMR (75
MHz, acetone-d;) 6 161.4, 159.2, 158.0, 146.2, 130.1, 120.3, 105.0, 101.0, 99.0, 80.3, 74.0, 68.1, 61.8,
55.8,55.7, 40.4; HRMS (FAB) m/z calcd for C,(H,,NO, (M)" 339.1318, found 339.1333.

Table S1. Summary of glucal 3-carbamate 6d—i synthesis from diol 13

6
OH RO RO "U o
6] 0]
Ho/ﬁ Step 1 | Step 2 | DDQ tlj
MeO OYO T = HO R‘O" CHClyH,0 RO L
NH O.__NHDMB O.__NHDMB 2
13 17 Y 15 6d—i E/
OMe (0] O
Entry | Step 1 Conditions 14 Step 2 Conditions 15 R® R? 6
(% Yield)? (% Yield)? (% Yield)?
1 Ac,0, pyr, DMAP, CH,Cl,, 25 °C | --- 15d Ac Ac 6d
(85) (72)
2 TsCl, pyr, DMAP, 25 °C 14e Ac,0, pyr, DMAP, CH,Cl,, 25 °C | 15e Ts Ac 6e
(73) (95) (72)
3 Triphosgene, pyr, CH,Cl,, 25 °C 15f -CO- 6f
(79) (53)
4 TBSCI, imid, DMF, 25 °C 14g Ac,0, pyr, DMAP, CH,Cl,, 25 °C | 159 TBS | Ac 69
(76) (96) (92)
5 See entry 2 above 14e TBSCI, imid, DMF, 25 °C 15h Ts TBS | 6h
(86) (1))
6 TBSCI, imid, DMF, 25 °C 15i TBS | TBS | 6i
(90) (56)
“Isolated yield after silica gel chromatography.
2.2.2. Advancing diol 13 to 40,60-protected derivatives 15.
OH OAc
HO 0o AcO Q
MeO OYO = MeO OYO =
H H
NH 13 NH 15d
OMe OMe

4,6-Di-0-acetyl-3-0-(N-2,4-dimethoxybenzyl)carbamoyl-D-glucal (15d). Diol 13 (0.230 g, 0.678
mmol) was suspended in CH,Cl, (6 mL) and pyridine (438 uL, 5.42 mmol), acetic anhydride (256 uL,
2.71 mmol), and N,N-dimethyl-4-aminopyridine (0.021 g, 0.172 mmol) were added. After 2 h at 25 °C,
the reaction mixture was diluted with CH,Cl, (5§ mL) and washed with saturated aq NaHCO, (x1) and
CuSO, (x1). The combined aqueous layers were back-extracted with CH,Cl, and the combined organic
extracts were dried (MgSO,), filtered, and concentrated. The crude material was chromatographed (40%
EtOAc/hex, 40 mL Si0,), providing diacetate 15d as a white, lustrous solid (0.244 g, 85%). mp 100-
101 °C; R, = 0.5 (80% EtOAc/hexanes); IR (thin film) 3368, 1743, 1736 (sh), 1720, 1648, 1612, 1589
cm’'; '"H NMR (300 MHz, CDCl;) §7.16 (d, J = 8.0 Hz, 1H), 6.43 (m, 3H), 5.32-5.14 (m, 3H), 4.88 (dd,
J=6.1,3.1 Hz, 1H), 4.36 (dd, J = 11.6, 5.4 Hz, 1H), 4.29-4.14 (m, 4H), 3.82 (s, 3H), 3.80 (s, 3H), 2.07
(s, 3H), 2.03 (s, 3H); "C NMR (75 MHz, CDCl;) § 170.7 (s), 169.6 (s), 160.6 (s), 158.5 (s), 155.3 (s),
145.1 (o), 130.2 (0), 118.8 (s), 103.7 (0), 99.8 (0), 98.5 (0), 73.8 (0), 67.6 (0), 67.3 (0), 61.4 (t), 55.4 (0),
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55.3 (0), 40.6 (t), 20.8 (0), 20.7 (0); HRMS (FAB) m/z calcd for C,,H,sNO, (M) 423.1529, found
423.1520.

OH OTs
HO/_é‘\/ﬁ : Ho&)O
MeO 0.° = MeO 0. ° =
T\,/H o3 T,/H 0 1ze
OMe OMe

3-0-(N-2,4-Dimethoxybenzyl)carbamoyl-6-O-p-toluenesulfonyl-D-glucal (14e). Diol 13 (1.889 g,
3.504 mmol) was dissolved in pyridine (3 mL) at 25 °C. Tosyl chloride (1.050 g, 5.505 mmol) and N,N-
dimethyl-4-aminopyridine (0.0475 g, 0.3854 mmol) were added. After 5.5 h, the reaction mixture was
diluted with CH,Cl, and washed with saturated aq NaHCO, (x1), H,O (x2), and brine (x1). The
combined aqueous layers were back-extracted with CH,Cl, and the combined organic extracts were dried
(MgSO0,), filtered, and concentrated. The crude material was chromatographed (40% EtOAc/hex, 200
mL Si0,), providing monotosylate 14e as a sticky, yellow-white solid (1.266 g, 73%). R;=0.35 (50%
EtOAc/hexanes); IR (thin film) 3386, 1693, 1651, 1614, 1590 cm™; '"H NMR (300 MHz, CDCL,) 67.80
(apparent d, J = 8.3 Hz, 2H), 7.33 (apparent d, J = 8.0 Hz, 2H), 7.15 (d, J/ = 7.9 Hz, 1H), 6.48-6.41 (m,
2H), 6.34 (dd, J = 6.1, 1.3 Hz, 1H), 5.42 (br t, J = 5.9 Hz, 1H), 5.08 (ddd, J = 6.5, 2.0, 2.0 Hz, 1H), 4.66
(brs, 1H), 4.63 (dd, J = 6.1, 2.4 Hz, 1H), 4.39 (dd, J = 10.8, 2.3 Hz, 1H), 4.35-4.17 (m, 3H), 3.91 (ddd,
J =10.0, 4.9, 2.3 Hz, 1H), 3.82 (s, 3H), 3.80 (s, 3H), 3.77 (m, 1H), 2.44 (s, 3H), signals for a minor
rotamer appeared at 6 7.08 (d, J = 7.7 Hz), 6.39, 5.21 (br t, J = 5.7 Hz) and just downfield of the signals
at § 5.08 and 5.36; "C NMR (75 MHz, CDCl;) & 160.7 (s), 158.5 (s), 157.6 (s), 145.7 (0), 144.8 (s),
132.7 (s), 130.3 (0), 129.8 (0), 128.0 (0), 118.4 (s), 103.8 (0), 99.4 (0), 98.6 (0), 75.7 (0), 74.1 (0), 68.3
(t), 67.5 (0), 55.4 (0), 55.3 (0), 40.9 (t), 21.6 (0); HRMS (FAB) m/z calcd for C,;H,sNO,S (M+H)"
494.1485, found 494.1483.

OTs OTs

HO Q AcO Q
MeO OYO = MeO OYO =
ot 14e T
OMe OMe

4-0-Acetyl-3-0-(N-2,4-dimethoxybenzyl)carbamoyl-6-0-p-toluenesulfonyl-D-glucal (15e). The 60-
tosyl glucal 3-carbamate 14e (1.239 g, 2.511 mmol) was dissolved in CH,Cl, (5 mL) at 25 °C. Pyridine
(0.850 mL, 10.523 mmol), acetic anhydride (0.475 mL, 5.029 mmol), and N,N-dimethyl-4-
aminopyridine (0.0369 g, 0.3025 mmol) were added. After 2 h, the reaction mixture was diluted with
CH,CI, and washed with saturated aqg NaHCO, (x1), H,O (x2), and brine (x1). The combined aqueous
layers were back-extracted with CH,Cl, and the combined organic extracts were dried (MgSO,), filtered,

and concentrated. The crude material was chromatographed (45% EtOAc/hex, 150 mL Si0O,), providing
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acetate ester 15e as a white, crystalline solid (1.279 g, 95%). mp 108-110 °C; R, = 0.44 (50%
EtOAc/hexanes); IR (thin film) 3401, 1753, 1722, 1650, 1614, 1591 cm™; 'H NMR (300 MHz, CDCl,)
07.77 (apparent d, J = 8.1 Hz, 2H), 7.32 (apparent d, J = 8.0 Hz, 2H), 7.16 (s, J = 7.9 Hz, 1H), 6.49-
6.35 (m, 2H), 6.30 (d, J = 6.1 Hz, 1H), 5.37 (br t, J = 5.6 Hz, 1H), 5.24-5.03 (m, 2H), 4.87 (dd, J = 5.9,
3.5 Hz, 1H), 4.31-4.02 (m, 5H), 3.81 (s, 3H), 3.79 (s, 3H), 2.43 (s, 3H), 2.00 (s, 3H), a signal for a minor
rotamer appeared at §7.08; C NMR (75 MHz, CDCL,) § 169.3 (s), 160.5 (s), 158.4 (s), 155.1 (s), 145.0
(s), 144.6 (o), 132.5 (s), 130.0 (0), 129.8 (0), 127.9 (0), 118.8 (s), 103.8 (0), 99.5 (0), 98.4 (0), 72.8 (0),
67.0 (0), 66.3 (0), 66.1 (t), 55.3 (0), 55.2 (0), 40.5 (1), 21.5 (0), 20.6 (0).

OH o 6
X0\
HO Q A
MeO OYO = MeO.__> OYO =
w13 y oo st
2
OMe OMe

4-0,6-0-Carbonyl-3-0-(N-2,4-dimethoxybenzyl)carbamoyl-D-glucal (15f). Diol 13 (306.4 mg,
0.904 mmol) was dissolved in CH,Cl, (28 mL) and pyridine (300 uL, 3.71 mmol) was added, followed
by triphosgene (137.2 mg, 0.462 mmol). There was a mild exotherm, and TLC showed the reaction was
complete within 5 min. The reaction mixture was poured into satd aq NaHCO; (30 mL), rinsing with an
approximately equal volume CH,Cl,. After extraction, the organic layer was washed with additional
satd aq NaHCO, (30 mL) and brine (30 mL), dried (MgSO,), filtered, and concentrated. 'H NMR of the
crude material showed that it was quite pure, and it may be possible to use the crude cyclic carbonate
without further purification or after trituration with a non-polar solvent. Nevertheless, the crude was
chromatographed (60—65—70% EtOAc/hexanes, 100 mL SiO,), eluting quickly because there was
TLC evidence of product decomposition on SiO,.” Cyclic carbonate 15f was isolated as a white solid
(261.0 mg, 79%). mp 133-135 °C; R, = 0.54 (80% EtOAc/hexanes); IR (thin film) 3343, 1767, 1716,
1644, 1614, 1589 cm™; "H NMR (300 MHz, CDCl,) 67.18 (d, J = 7.9 Hz, 1H, H6’), 6.48-6.40 (m, 2H,
H3’, HS’), 6.37 (dd, J = 6.1, 1.3 Hz, 1H, H1), 5.47 (ddd, J =7.9, 1.8, 1.8 Hz, 1H, H3), 5.24 (br t, / = 5.8
Hz 1H, NH), 4.97 (dd, J = 6.1, 2.1 Hz, 1H, H2), 4.59 (dd, / = 10.2, 5.9 Hz, 1H, H6,,), 4.48 (dd, J = 10.5,
8.0 Hz, 1H, H4), 4.34 (dd, J = 10.1, 10.1 Hz, 1H, H6,,), 4.32-4.17 (m, 3H, HS, ArCH,N), 3.83 (s, 3H,
OCH,), 3.80 (s, 3H, OCH,); "C NMR (75 MHz, CDCl;) 6 160.6 (s), 158.5 (s), 155.0 (s), 146.7 (s),
144.2 (o, C1), 130.3 (0, C6’), 118.6 (s), 103.8 (0, C3” or C5’), 101.7 (o, C2), 98.6 (0, C3” or C5°), 75.7
(o, C4), 68.4 (o, C3), 68.3 (t, C6), 65.6 (0, C5), 55.4 (0, OCHs;), 55.3 (o, OCH,), 40.7 (t, ArCH,N);
HRMS (FAB) m/z calcd for C,;H,,NO; (M)* 365.1111, found 365.1132.

” Trans-fused 4,6-cyclic carbonate sugar derivatives are known to be unstable: (a) Trimnell, D.; Doane, W. M.; Russell, C.
R.; Rist, C. E. Carbohydr. Res. 1970, 13,301-305. (b) Allainmat, M.; Plusquellec, D. Tetrahedron Lett. 1991, 32, 2751—
2754.
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OH OSit-BuMe,

HO . HO ]
MeO o) MeO 0.9 =
y y !
NH 14

0 =
H
NH 13 9

OMe OMe
6-0-tert-Butyldimethylsilyl-3-O-(N-2,4-dimethoxybenzyl)carbamoyl-D-glucal (14g). To a solution
of diol 13 ( 372.2 mg, 1.098 mmol) in DMF (2.5 mL) was added imidazole (157.8 mg, 2.32 mmol),
followed by tert-butyldimethylsilyl chloride (168.4 mg, 1.11 mmol). Additional portions of imidazole
(4 x ~35 mg, 4 x ~0.51 mmol) and tert-butyldimethylsilyl chloride (4 x ~35 mg, 4 x ~0.23 mmol) were
added over 48 h to consume most of the starting material while minimizing formation of bis silylated
material (TLC). The reaction mixture was poured into satd aq NaHCO; (15 mL) and extracted with
CH,Cl, (40 mL). The organic layer was washed with satd aq NaHCO; (15 mL) and the combined aq
layers were back extracted with CH,Cl, (20 mL). The combined organic layers were dried (MgSO,),
filtered, and concentrated (rotovap then overnight on the vacuum line (0.5 mmHg) to remove most
residual DMF). The crude was chromatographed (25—30% EtOAc/hexanes, 150 mL SiO,), providing
the mono silylated 14g (379.4 mg, 76%) as a clear, colorless oil. R; = 0.47 (50% EtOAc/hexanes); IR
(thin film) 3380, 1696, 1651, 1615, 1590 cm™; '"H NMR (300 MHz, CDCl;) §7.17 (d, J = 7.9 Hz, 1H),
6.49-6.35 (m, 3H), 5.38 (br t, / = 5.8 Hz, 1H), 5.16 (ddd, J = 6.5, 1.8, 1.8 Hz, 1H), 4.64 (dd, /= 6.1, 2.3
Hz, 1H), 4.39 (d, J = 1.6 Hz, 1H), 4.28 (m, 2H), 3.95 (m, 2H), 3.93-3.72 (m, 2H), 3.81 (s, 3H), 3.79 (s,
3H), 0.90 (s, 9H), 0.09 (apparent s, 6H); a minor rotamer (~10%) was apparent in the 'H NMR at §7.10
(d, J = 8.1 Hz), as downfield shoulders on the signals at 65.16, 4.64, and 4.39, and as an upfield
shoulder to the resonance at §4.28; *C NMR (75 MHz, CDCl,) 6 160.6 (s), 158.5 (s), 157.5 (s), 146.1
(0), 130.3 (0), 118.6 (s), 103.8 (0), 99.0 (0), 98.5 (0), 78.3 (0), 74.5 (0), 68.4 (0), 62.5 (t), 55.3 (0), 55.2
(0), 40.8 (1), 25.9 (0), 18.4 (s), -5.4 (0) (the °C resonance at & -5.4 was resolved into two signals at
0-5.35, -5.38 upon reprocessing the FID using line broadening = 0); LRMS (FAB) m/z caled for
C,,H;,NO,Si (M+H)" 454.2, found 454.2.

OSit-BuMe, OSit-BuMe,
HO/i)O ACO/i)O
MeO OYO = MeO OYO =
NH O 14g NH o 159
OMe OMe

4-0-Acetyl-6-0-tert-butyldimethylsilyl-3-O-(NV-2,4-dimethoxybenzyl)carbamoyl-D-glucal (15g).

Alcohol 14g (376 mg, 0.830 mmol) was dissolved in CH,Cl, (6.0 mL), and pyridine (270 uL, 3.34
mmol) was added, followed by acetic anhydride (160 uL, 1.69 mmol) and N,N-dimethyl-4-amino
pyridine (10.7 mg, 0.087 mmol). After 1.75 h the mixture was poured into satd aqg NaHCO; (25 mL)
and extracted with CH,Cl, (75 mL). The organic layer was washed with satd aq CuSO, (2 x 25 mL),
satd ag NaHCO, (25 mL), and brine (25 mL), dried (MgSO,), filtered, and concentrated. The crude was
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chromatographed (30% EtOAc/hexanes, 16 cm x 4 cm column of 150 mL SiO,, 20 mL fractions),
providing the acetate ester 15g (392.6 mg, 96%) as a clear, colorless oil. R, = 0.35 (30%
EtOAc/hexanes); IR (thin film) 3372, 1752, 1723, 1651, 1614, 1590 cm™; 'H NMR (300 MHz, CDCl,)
07.16 (d, J=7.9 Hz, 1H), 6.49-6.35 (m, 3H), 5.30-5.13 (m, 3H), 4.80 (dd, J = 6.1, 2.9 Hz, 1H), 4.25 (m,
2H), 4.06 (ddd, J = 7.6, 3.9, 3.9 Hz, 1H), 3.81 (s, 3H), 3.79 (s, 3H), 3.78 (m, 2H), 2.02 (s, 3H), 0.88 (s,
9H), 0.04 (apparent s, 6H); a minor rotamer (~10-15%) was apparent in the 'H NMR at 6 7.11 (d, J = 8.1
Hz), just downfield of the multiplet at 6 5.30-5.13, as broadened signals at § 5.00 and 4.86, and just
upfield of the resonance at § 4.25; "C NMR (75 MHz, CDCL,) § 169.4 (s), 160.5 (s), 158.5 (s), 155.6 (s),
145.4 (o), 130.1 (0), 118.9 (s), 103.7 (0), 99.3 (0), 98.5 (0), 76.8 (0), 68.4 (0), 67.7 (0), 61.4 (1), 55.3 (0),
55.2 (o), 40.6 (1), 25.8 (0), 20.9 (0), 18.2 (s), -5.5 (0, two overlapping SiCHj, resonances); HRMS (FAB)
m/z calcd for C,,H;;NO,Si (M)* 495.2288, found 495.2293.

OTs OTs
HO@ t-BuMezsio&)o
MeO 0.9 = MeO 0.9 =
T,/H 0 1ge T\,/H i 1sh
OMe OMe

4-O-tert-Butyldimethylsilyl-3-0-(N-2,4-dimethoxybenzyl)carbamoyl-6-0-p-toluenesulfonyl-D-
glucal (15h). To a solution of alcohol 14e (170 mg, 0.345 mmol) in DMF (0.6 mL) were added
imidazole (48.3 mg, 0.710 mmol) and ferz-butyldimethylsilyl chloride (82.9 mg, 0.549 mmol), followed
by more DMF (0.4 mL) to rinse the inside of the flask. Additional portions of imidazole (52.9 mg, 0.778
mmol; 34.7 mg, 0.510 mmol; and 35.1 mg, 0.516 mmol) and fert-butyldimethylsilyl chloride (83.4 mg,
0.552 mmol; 49.0 mg, 0.325 mmol; and 54.6 mg, 0.362 mmol) were added over 48 h to gradually
consume all starting material (TLC). The mixture was poured into satd aq NaHCO, (15 mL) and
extracted with CH,Cl, (2 x 25 mL). The combined organic layers were washed with brine, dried
(MgSO0O,), filtered, and concentrated. @ The residue was chromatographed (25—30—35—40%
EtOAc/hexanes, 100 mL SiO,), affording silyl ether 15h (181.1 mg, 86%) as a clear oil. R;=0.55 (50%
EtOAc/hexanes); IR (thin film) 3378, 1722, 1652, 1614, 1590 cm™; '"H NMR (300 MHz, CDCl,) §7.78
(apparent d, J = 8.3 Hz, 2H), 7.32 (apparent d, J = 8.0 Hz, 2H), 7.16 (d, J/ = 7.9 Hz, 1H), 6.47-6.38 (m,
2H), 6.22 (dd, J = 6.0, 0.5 Hz, 1H), 5.18 (br t, / = 5.9 Hz, 1H), 5.04 (m, 1H), 4.76 (dd, J = 6.1, 2.8 Hz,
1H), 4.26 (AB of ABX, J,; = 10.6 Hz, J,x = 5.2 Hz, J3x = 2.7 Hz, Av,; = 26.7 Hz, 2H), 4.26 (apparent
d, J=6.0 Hz, 2H), 3.98-3.83 (m, 2H), 3.81 (s, 3H), 3.79 (s, 3H), 2.44 (s, 3H), 0.78 (s, 9H), 0.04 (s, 3H),
-0.01 (s, 3H); a minor rotamer (~5-10%) was apparent in the 'H NMR at §7.08 (d, J = 7.8 Hz) and just
upfield of the resonances at 5.18, 5.04, and 4.76; C NMR (75 MHz, CDCL,) 6 160.5 (s), 158.4 (s),
155.4 (s), 144.9 (s), 144.5 (0), 132.7 (s), 130.2 (0), 129.8 (0), 128.0 (0), 118.9 (s), 103.7 (0), 100.2 (0),
98.4 (0), 75.9 (0), 71.8 (0), 67.8 (1), 67.0 (0), 55.4 (0), 55.2 (0), 40.7 (t), 25.6 (0), 21.6 (0), 17.9 (s), -4.6
(0), -5.1 (0); HRMS (FAB) m/z calcd for C,,H,\NO,SiS (M-H)* 606.2193, found 606.2214.
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4,6-Di-O-tert-butyldimethylsilyl-3-0-(N-2,4-dimethoxybenzyl)carbamoyl-D-glucal (15i). Imidazole
(129.6 mg, 1.91 mmol) was added to a solution of diol 13 (185.5 mg, 0.547 mmol) in DMF (1.0 mL).
Once all the imidazole had dissolved, tert-butyldimethylsilyl chloride (208.7 mg, 1.38 mmol) was added
and the solution was stirred 23 h. The reaction mixture was poured into satd aq NaHCO; (15 mL) and
extracted with CH,Cl, (30 mL). The organic layer was washed with brine, dried (MgSO,), filtered, and
concentrated. The crude was chromatographed (15% EtOAc/hexanes, 200 mL Si0,), affording bis silyl
ether 15i (277.9 mg, 90%). R, = 0.39 (20% EtOAc/hexanes); IR (thin film) 3457, 3361, 1720, 1652,
1615, 1590 cm™; '"H NMR (300 MHz, CDCl,) 67.17 (d, J = 7.8 Hz, 1H, H6’), 6.46-6.38 (m, 2H, H3’,
HS5’), 6.34 (d, J =5.9 Hz, 1H, H1), 5.16-5.08 (m, 2H, H3, NH), 4.72 (dd, J = 6.0, 2.3 Hz, 1H, H2), 4.27
(apparent d, J = 6.0 Hz, 2H, ArCH,N), 3.97 (dd, J=9.2, 7.0 Hz, 1H, H4), 3.86 (m, 2H, H6a, H6b), 3.80
(s, 3H, OCH,), 3.79 (s, 3H, OCH,), 3.75 (m, 1H, HS), 0.89 (s, 9H, SiC(CH,),), 0.82 (s, 9H, SiC(CH,),),
0.08 (s, 3H, SiCH,), 0.06 (s, 3H, SiCH,), 0.05 (s, 3H, SiCH,), 0.01 (s, 3H, SiCH,); a minor rotamer
(~10%) was apparent in the 'H NMR as a shoulder upfield of the §7.17 signal, a shoulder downfield of
the §5.16-5.08 signal, and as a broad signal centered at § 4.93; "C NMR (75 MHz, CDCL,) § 160.5 (s),
158.4 (s), 155.9 (s), 145.1 (o, C1), 130.3 (0, C6’), 119.1 (s), 103.7 (0, C3’ or C5’), 99.8 (0, C2), 98.5 (o,
C3’ or C5’), 79.3 (o, C5), 73.4 (o, C3), 66.9 (0, C4), 61.6 (t, C6), 55.4 (0, OCHj;), 55.2 (0o, OCH,), 40.7
(t, ArCH,N), 25.9 (o, SiC(CH,),), 25.7 (o, SiC(CH,),), 18.4 (s, SiC(CH,),), 18.0 (s, SiC(CH,),), -4.7 (o,
SiCH;), -5.0 (o, SiCH;), -5.1 (o, SiCH;), -5.4 (o, SiCH;); HRMS (FAB) m/z calcd for C,H,,NO,Si, (M-
H)" 566.2969, found 566.2938.

2.2.3. Primary carbamates 6d—i via DDQ deprotection of dimethoxybenzyl carbamates 15d-i.

OAc (0]
6
J_As o,
AcO 0 HeC” O |
MeO OYO = O“\ 3
H
i 15d 6d oMo 0 A
OMe (0]

Representative deprotection procedure:

30-carbamoyl-4,6-di-O-acetyl-D-glucal (6d). The 40,60 diacetylated carbamate 15d (0.189 g, 0.447
mmol) was dissolved in CHCI, (3.2 mL total) at 23 °C and water (330 uL.) was added, followed by 2,3-
dichloro-5,6-dicyano benzoquinone (0.310 g, 1.36 mmol). The vigorously stirred reaction mixture was
monitored closely by TLC, showing very near complete consumption of starting material within 1 h. At
this point, however, TLC also indicated an approximately 1:1 mixture of the desired carbamate 6d and
bisamide benzylidene 16. Stirring was continued as TLC showed gradual conversion of 16 to the

carbamate 6d over a total reaction time of 3 h 20 min. The reaction mixture was poured into satd aq
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NaHCO; (30 mL), rinsing with CH,Cl,. The organic layer from this initial extraction was washed with
additional satd ag NaHCO; (2 x 30 mL), dried (MgSO,), filtered, and concentrated. The crude product
was chromatographed (40—50—60—70—80% EtOAc/hexanes, 150 mL Si0O,), providing carbamate 6d
as a white solid (88 mg, 72%). mp 131-132°C; R, = 0.3 (70% EtOAc/hexanes); IR (thin film) 3471,
3368, 3200, 1739, 1731, 1650, 1605 cm™; "H NMR (300 MHz, CDCl;) § 6.46 (d, J = 6.0 Hz, 1H, H1),
5.30-5.16 (m, 2H, H3 and H4, H3 part of the multiplet is downfield of H4 part), 5.00 (br s, 2H, NH,),
4.90 (dd, J = 6.1, 3.0 Hz, 1H, H2), 4.45-4.32 (m, 1H, H6a), 4.31-4.16 (m, 2H, H5 and H6b), 2.101 (s,
3H, C(O)CH,), 2.097 (s, 3H, C(O)CHj;); "C NMR (75 MHz, CDCL;) 6 170.7 (s), 169.6 (s), 156.0 (s),
145.3 (C1), 99.3 (C2), 73.8 (C5), 68.0 (C3), 67.1 (C4), 61.3 (C6), 20.8 (C(O)CH,), 20.7 (C(O)CH,);
HRMS (FAB) m/z calcd for C,;H,(\NO,; (M+H)* 274.0927, found 274.0917.
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Bisamide benzylidene 16 was isolated from a reaction stopped before complete hydrolysis to the
primary carbamate 6d. While it could be converted to 6d upon stirring in MeOH/CH,Cl, with added
PPTs, 16 was stable to chromatography on silica gel and was amenable to full characterization. Data for
16: R, = 0.29 (60% EtOAc/hexanes; 16 is best distinguished by TLC from the slightly less polar 6d by
eluting twice with 50% EtOAc/hexanes); IR (thin film) 3352, 1744, 1650, 1614, 1590 cm™'; '"H NMR
(300 MHz, CDCl;) 6 7.24 (d, J = 8.2 Hz, 1H), 6.54-6.27 (m, 5H), 5.94 (apparent d, J = 8.9 Hz, 2H),
5.40-5.10 (m, 4H), 4.94 (m, 1H), 4.81 (m, 1H), 4.44-4.13 (m, 6H), 3.90 (s, 3H), 3.80 (s, 3H), 2.10 (two
overlapping s, 6H), 2.03 (s, 3H), 1.96 (s, 3H); '"H NMR signals for minor rotamer(s) § 6.22, 5.77, 4.90,
2.05, 1.93; "C NMR (75 MHz, CDCl;) § 170.6 (s), 169.8 (s), 169.5 (s), 161.1 (s), 157.4 (s), 155.7 (s),
154.0 (s), 153.9 (s), 145.2 (0), 129.4 (0), 119.1 (s), 104.0 (0), 99.5 (0), 99.3 (0), 99.2 (0), 73.8 (0), 68.2
(0), 68.1 (0), 67.9 (0), 67.2 (0), 67.1 (0), 61.3 (t), 61.1 (0), 55.5 (0), 55.4 (0), 20.8 (0), 20.7 (0); HRMS
(FAB) m/z calcd for C;;HyxN,O,s (M)" 694.2221, found 694.2234.
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OMe
4-0-Acetyl-3-O-carbamoyl-60-p-toluenesulfonyl-D-glucal (6e). Prepared from 15e (1.2550 g, 2.3513

mmol) using the general procedure outlined for 6d above. Primary carbamate 6e was purified by
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chromatography (50% EtOAc/hexanes, 200 mL SiO,), yielding a white crystalline solid (654.3 mg,
72%). mp 102-103 °C; R, = 0.2 (50% EtOAc/hexanes); IR (thin film) 3486, 3383, 3196, 3067, 1754,
1747, 1738, 1731, 1715, 1651, 1598 cm™; '"H NMR (300 MHz, CDCl;) 67.80 (apparent d, J = 8.3 Hz,
2H), 7.36 (apparent d, J = 8.0 Hz, 2H), 6.35 (d, J = 6.1 Hz, 1H), 5.22-5.13 (m, 2H), 5.04-4.80 (m, 3H),
4.35-4.24 (m, 2H), 4.23-4.13 (m, 1H), 2.46 (s, 3H), 2.06 (s, 3H); "C NMR (75 MHz, CDCl,) 6 169.5,
155.7, 145.2, 145.0, 132.4, 129.9, 128.0, 99.2, 72.8, 66.9 (two overlapping resonances), 66.1, 21.7, 20.8.
In C4Dy, the C3 and C4 resonances were resolved in the "C NMR spectrum. Using C,D, as the NMR
solvent, 'H and "C resonances were assigned with the aid of "C DEPT, 'H/”C HSQC, and 'H/"C
HMBC experiments: 'H NMR (300 MHz, C,D,) 6 7.76 (apparent d, J = 8.3 Hz, 2H, H,), 6.70 (apparent
d,/J=8.0Hz 2H, H,), 5.95 (d, J = 6.1 Hz, 1H, H1), 5.37-5.28 (m, 2H, H3 and H4), 4.74 (ddd, J = 6.2,
2.5, 1.4 Hz, 1H, H2), 4.45 (br s, 2H, NH,), 4.21 (AB of ABX, J,; = 10.8 Hz, J,x = 5.5 Hz, Jgx = 4.1 Hz,
Av,, = 8.2 Hz, 2H, H6a and H6b), 3.98 (m, 1H, H5), 1.81 (s, 3H, Ar-CH,), 1.63 (s, 3H, C(O)CH,). "*C
NMR (75 MHz, C;Dy) 6 169.5 (s, C(O)CH,), 156.3 (s, C(O)NH,), 145.5 (o, C1), 145.0 (s, C,), 134.0 (s,
C), 130.2 (o, C,), 128.7 (o, C,, this resonance was visible in the DEPT 135 spectrum but was obscured
by solvent peaks in the regular, proton-decoupled *C NMR spectrum), 100.2 (o, C2), 73.8 (o, C5), 67.8
(o, C3), 67.7 (0, C4), 66.6 (t, C6), 21.5 (0, Ar-CH,), 20.7 (0o, C(O)CH,); HRMS (FAB) m/z calcd for
C,H,,NO,S (M+H)* 386.0910, found 386.0920.
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3-0-Carbamoyl-4-0,6-0O-carbonyl-D-glucal (6f). Dimethoxybenzyl carbamate 15f (198.3 mg, 0.543
mmol) was stirred in CHCI, (10 mL) for several min until it completely dissolved. Water (1.0 mL) was
added, followed by DDQ (371.5 mg, 1.637 mmol), and the well-stirred mixture was monitored closely
by TLC. Two initial product spots (R;= 0.41 and 0.27, 80% EtOAc/hexanes) converged to the less polar
of the two over 4 h 15 min. The reaction mixture was transferred to a separatory funnel with satd aq
NaHCO; (30 mL) and EtOAc (80 mL). After extraction, the aq layer was back extracted with EtOAc (3
x 15 mL) and the combined organic layers were dried (MgSO,), filtered, and concentrated to a red
residue. The crude material was chromatographed immediately and quickly (70—75% EtOAc/hexanes,
75 mL Si0,), as the cyclic carbonate 6f is not completely stable on silica gel.” The product 6f (61.8 mg,
53%) was a white solid. mp 193-194 °C (dec); R; = 0.4 (80% EtOAc/hexanes); IR (thin film) 3465,
3344, 3285, 3191, 1754, 1726, 1674, 1642, 1626, 1607 cm™'; 'H NMR (300 MHz, acetone-dy) 6 6.53
(dd, J=6.1, 1.7 Hz, 1H, H1), 6.08 (br s, 2H, NH,), 5.45 (ddd, J = 8.0, 1.9, 1.9 Hz, 1H, H3), 4.89 (dd, J
= 6.1, 2.1 Hz, 1H, H2), 4.69 (dd, J = 10.4, 8.0 Hz, 1H, H4), 4.65-4.56 (m, 1H, H6a), 4.55-4.42 (m, 2H,
HS5, H6b); *C NMR (75 MHz, acetone-d,) 6 156.8 (s), 147.3 (s), 145.5 (o, C1), 102.4 (o, C2), 76.5 (o,
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C4), 69.1 (o, C3), 68.9 (t, C6), 66.4 (0, C5); HRMS (FAB) m/z calcd for C;H,,NO, (M+H)" 216.0508,
found 216.0500.
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4-0-Acetyl-6-O-tert-butyldimethylsilyl-3-O-carbamoyl-D-glucal (6g). Prepared from 15g (381 mg,
0.770 mmol) following the general debenzylation procedure as for 6d and purified by chromatography
(40% EtOAc/hexanes, 200 mL SiO,, 24 cm x 4 cm, 8 mL fractions). Primary carbamate 6g (246.0 mg,
92%) was a clear, colorless oil. R; = 0.26 (40% EtOAc/hexanes); IR (thin film) 3471, 3364, 3286
(shoulder), 3196, 1732, 1651, 1601 cm™; '"H NMR (300 MHz, CDCl,;) §6.45 (d, J = 6.0 Hz, 1H, H1),
5.27 (m, 2H, H3, H4), 4.88 (br s, 2H, NH,), 4.81 (ddd, J = 6.1, 2.3, 0.7 Hz, 1H, H2), 4.06 (m, 1H, H5),
3.80 (m, 2H, H6a, H6b), 2.08 (s, 3H, C(O)CH,;), 0.89 (s, 9H, SiC(CH,),), 0.060 (s, 3H, SiCHj;), 0.058 (s,
3H, SiCH,); "C NMR (75 MHz, CDCL,) 6 169.5 (s, C(O)CH,), 156.2 (s, C(O)NH,), 145.7 (0, C1), 98.9
(o, C2), 76.8 (0, C5), 69.2 (0, C3), 67.6 (0, C4), 61.3 (t, C6), 25.8 (0, SiC(CH,),), 20.9 (o, C(O)CH,),
18.3 (s, SiC(CHs;);), -5.5 (o, two overlapping SiCH,); HRMS (FAB) m/z caled for C,sH,,NO(SiK
(M+K)* 384.1245, found 384.1263.
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40-tert-Butyldimethylsilyl-3-O-carbamoyl-6-O-p-toluenesulfonyl-D-glucal (6h). DDQ cleavage of
the dimethoxybenzyl protecting group from 15h (178.6 mg, 0.294 mmol) was accomplished according
to the general procedure given for 6d. Chromatography (30—35—40—45—50—55% EtOAc/hexanes,
200 mL SiO,) completely removed the 2,4-dimethoxybenzaldehyde byproduct but did not separate a
small amount of material with R, just above the desired material. Rechromatography (50%
EtOAc/hexanes, 200 mL Si0O,) provided pure 6h (103.2 mg, 77%) as a clear glass. Redissolving the
product in a small amount of CH,Cl, (~1 mL), adding n-pentane (~10 mL), and removal of solvent gave
a white solid. mp 92-98 °C; R, = 0.37 (50% EtOAc/hexanes); IR (thin film) 3491, 3392, 3278, 3192,
1723, 1652, 1598 cm™; '"H NMR (300 MHz, CDCl;) 67.80 (apparent d, J = 8.3 Hz, 2H, H,), 7.35
(apparent d, J = 8.0 Hz, 2H, H,,), 6.26 (dd, J = 6.1, 1.2 Hz, 1H, H1), 5.05 (dddd, J =5.3,2.7, 1.4, 1.4 Hz,
1H, H3), 4.84 (br s, 2H, NH,), 4.79 (dd, J = 6.1, 2.8 Hz, 1H, H2), 4.34 (dd, J = 10.6, 2.7 Hz, 1H, H6a),
4.22 (dd, J = 10.6, 4.8 Hz, 1H, H6b), 4.00-3.89 (m, 2H, H4 and HS), 2.45 (s, 3H, Ar-CHj;), 0.83 (s, 9H,
SiC(CH,),), 0.09 (s, 3H, SiCHS,), 0.08 (s, 3H, SiCH,); "C NMR (75 MHz, CDCl;) 6 156.0 (s, C(O)NH,),

S17



145.0 (s, C), 144.8 (0, C1), 132.6 (s, C,), 129.8 (0, C,), 128.0 (0, C,), 99.7 (0, C2), 75.8 (0, C5), 72.4 (o,
C3), 67.7 (t, C6), 66.7 (0, C4), 25.6 (0o, SiC(CH,),), 21.6 (o, Ar-CH,), 17.9 (s, SiC(CH,),), -4.5 (o,
SiCH,), -5.1 (o, SiCH,); HRMS (FAB) m/z calcd for C,,H;,NO,SiSNa (M+Na)* 480.1488, found
480.1508.

0Sit-BuMe,
. o]
t-BuMeZSiO/i)O t-BuMe,SiO |
MeO OYO = tBuMe,SiO""
NH O ~ O__NH,
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3-0-Carbamoyl-4,6-di-O-tert-butyldimethylsilyl-D-glucal (6i). Prepared from 15i (170.3 mg, 0.300
mmol) following the general debenzylation procedure as for 6d and purified by chromatography (30%
EtOAc/hexanes, 200 mL SiO,). Primary carbamate 6i (70.1 mg, 56% yield) was initially an oil then
yielded a white solid on storage at -20 °C. mp 72.5-74.0 °C; R, = 0.30 (30% EtOAc/hexanes); IR (thin
film) 3510, 3346, 3275, 3196, 1716, 1651, 1600 cm™; '"H NMR (300 MHz, CDCl,) 6 6.37 (dd, J = 6.0,
1.0 Hz, 1H), 5.13 (ddd, J = 6.8, 1.8, 1.8 Hz, 1H), 4.75 (br s, 2H), 4.74 (dd, J = 6.1, 2.4 Hz, 1H), 4.02
(dd, J =94, 6.9 Hz, 1H), 3.89 (AB of ABX, J,z = 11.4 Hz, J,x = 3.9 Hz, Jzx = 2.0 Hz, Av,; = 8.9 Hz,
2H), 3.77 (apparent ddd, J = 9.3, 3.1, 3.1 Hz, 1H), 0.90 (s, 9H), 0.88 (s, 9H), 0.12 (s, 3H), 0.11 (s, 3H),
0.07 (apparent s, 6H); “C NMR (75 MHz, CDCl,) 6 156.3 (s), 145.5 (0), 99.3 (0), 79.3 (0), 74.2 (0),
66.7 (0), 61.5 (1), 25.9 (0), 25.7 (0), 18.4 (s), 18.1 (s), -4.6 (0), -5.0 (0), -5.1 (0), -5.3 (0); HRMS (FAB)
m/z calced for C,,H;sNOsSi, (M-H)" 416.2289, found 416.2307.

Part 3. Determination of Jy, s values for glucal 3-carbamates 6

5 0
40
o
6 OTNHZ
o
3-0-Carbamoyl-4,6-O-isopropylidene-D-glucal (6a)." Because of extensive overlap of signals in the
'H NMR and limited solubility in CDCl,, complete NMR analysis of 6a was completed in DMSO-d.
'H/'H COSY, 'H/”C HSQC, and 'H/"°C HMBC experiments permitted conclusive proton and carbon
signal assignments. The H4 signal (6 3.98) appeared as a doublet of doublets (/ = 9.8, 8.1 Hz). Upon
homonuclear decoupling at H3 (8 5.06), the H4 resonance collapsed to a doublet (Jy,ys = 9.9 Hz).
Complete NMR data for 6a, including peak assignments based on the 2D experiments: 'H NMR (300
MHz, DMSO-d;) 6 6.88-6.35 (br, 2H, NH,), 6.45 (dd, J = 6.1, 1.3 Hz, 1H, H1), 5.06 (ddd, J = 7.9, 1.6,
1.6 Hz, 1H, H3), 4.69 (dd, J = 6.1, 1.8 Hz, 1H, H2), 3.98 (dd, J = 9.8, 8.1 Hz, 1H, H4), 3.93-3.78 (m,

8 Bodner, R.; Marcellino, B. K.; Severino, A.; Smenton, A. L.; Rojas, C. M. J. Org. Chem. 2005, 70, 3988-3996. We have
now made full "H and "*C NMR assignments based on 2-D experiments and they are included in the data listed above.
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2H, H6), 3.82-3.69 (m, 1H, H5), 1.47 (s, 3H, CH,), 1.32 (s, 3H, CH;); °C NMR (75 MHz, DMSO-d,)
0156.3 (s, C(O)NH,), 144.7 (o, C1), 101.9 (0, C2), 99.3 (s, C(CH;),), 69.5 (o, C5), 69.3 (0, C4), 68.4 (o,
C3), 60.6 (t, C6), 28.8 (0, CH;), 19.1 (0, CHj;).
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(0]
3-0-Carbamoyl-4,6-0-di-tert-butylsilylene-D-glucal (6b).* Conclusive NMR assignments were made
using '"H/'H COSY, 'H/”C HSQC, and 'H/”C HMBC in CDCl,. The H4 resonance (§ 4.13) was a
doublet of doublets (J = 10.0, 7.6 Hz) that collapsed to a doublet (Jy, s = 10.0 Hz) upon irradiation of
the H3 signal (8 5.26). Complete NMR data for 6b, including peak assignments based on the 2D
experiments: 'H NMR (300 MHz, CDCL,) 6 6.31 (dd, J = 6.0, 1.4 Hz, 1H, H1), 5.26 (ddd, J = 7.6, 1.8,
1.8 Hz, 1H, H3), 4.90 (br s, 2H, NH,), 4.81 (dd, J = 6.1, 2.0 Hz, 1H, H2), 4.19 (m, 1H, H6a), 4.13 (dd, J
=10.0, 7.6 Hz, 1H, H4), 4.03-3.95 (m, 1H, H6b), 3.95-3.85 (m, 1H, HS5), 1.06 (s, 9H, C(CHy,),), 0.99 (s,
9H, C(CH,),); "C NMR (75 MHz, CDCL,) 6 156.8 (s, C(O)NH,), 144.7 (o, C1), 100.1 (o, C2), 73.7 (o,
C4), 73.1 (o, C3), 72.9 (o, C5), 65.7 (t, C6), 27.4 (0, C(CH,),), 26.9 (0, C(CH,),), 22.7 (s, C(CH,), 19.8
(s, C(CH,),.
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3-0-Carbamoyl-4,6-di-O-benzyl-D-glucal (6¢). In CDCl,, 'H/'H COSY and 'H/”C HSQC data

provided unambiguous NMR assignments. The H4 resonance (6 3.90) was a doublet of doublets (J =
8.8, 6.4 Hz) that collapsed to a doublet (Jy, 5 = 8.8 Hz) when the H3 resonance (6 5.35) was irradiated.
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3-0-Carbamoyl-4,6-di-O-acetyl-D-glucal (6d). Determining Jy, s in 6d posed a challenge because the
H3 and H4 resonances overlapped, rendering the spin system second-order. To determine the Jy,ys
values, we began by unambiguously assigning all proton and carbon resonances using 'H/'H COSY,
'H/"C HSQC, and 'H/"C HMBC experiments in CDCl,. We next used coupled HSQC experiments to
lift the second-order behavior.” In the case of 6d, H4 appeared as a doublet of doublets in the trace

through C4 in the coupled HSQC (Figure S1 and Figure S2, top). To simplify the system further, we

? Simova, S. Magn. Reson. Chem. 1998, 36, 505-510.
S19



performed a three-channel experiment, measuring the coupled HSQC spectrum with homonuclear
decoupling at H5 (Figure S3). This reduced the H4 resonance to a doublet (Jy;, = 6.0 Hz) in the trace
through C4 (Figure S4). Finally, fixing Jy; 4, = 6.0 Hz, we simulated the H4 doublet of doublets,
varying Jy, s to best fit the coupled HSQC data (Figure S2, bottom). This gave Jy, s =7.5 +0.3 Hz.
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08 5.07 ppm

Hy

T T
5.14 5.13 5.12 5.11 ppm

asJ r
Figure S1. Coupled HSQC spectrum of 6d. The trace
through C4 is shown in the top panel of Figure S2. The
external 1-D "H NMR projection (top) shows the overlap
of H3 and H4 resonances, even at 500 MHz.
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Figure S3. Coupled HSQC spectrum of 6d with third-
channel homonuclear decoupling at HS.

S20

Figure S2. At top is the trace through C4 from the
coupled HSQC spectrum of 6d without any third-channel
homonuclear decoupling. H4 appears as a doublet of
doublets. At bottom is the best-fit simulated spectrum
(gNMR, Adept Scientific), obtained setting Jy; y, = 6.0 Hz
and varying Jy, ys. We found the best fit with Jy,ys=7.5
+0.3 Hz.

Figure S4. Trace through C4 of the 2-D spectrum from
Figure S3, showing Jy; y, = 6.0 Hz.
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4-0-Acetyl-3-O-carbamoyl-6-O-p-toluenesulfonyl-D-glucal (6e). Proton and carbon assignments were
made by 'H/'H COSY, 'H/”C HSQC, and HMBC. We conducted NMR experiments in C,D; to resolve
the C3 and C4 resonances, which coincided in CDCl,, even at 125 MHz. Resolution of those carbon
signals was necessary for the coupled HSQC procedure, as described above for 6d. In the case of 6e, the
H3 and H4 resonances overlapped in the 1-D '"H NMR, but we were able to determine Jus 4 from the C3
trace of the three-channel coupled HSQC experiment, using homonuclear decoupling at H2.
Alternatively, we determined Jy; 4 from the C4 trace of the three-channel coupled HSQC experiment,
using homonuclear decoupling at H5. The coupling constant determined in this way was Jy; 5, = 5.5 Hz.
Using this value for Jy;,, we simulated the C4 trace from the coupled HSQC experiment, varying Jy, s
and obtaining the best fit with Jy, ys=6.7 = 0.4 Hz.
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3-0-Carbamoyl-4-0,6-0O-carbonyl-D-glucal (6f). For sufficient solubility, we measured NMR data for
6f in acetone-d,. Assignment of 'H and "C resonances was made using 'H/'H COSY and 'H/"*C HSQC
experiments. The system was amenable to direct first-order analysis. The H4 signal (6 4.69) was a
doublet of doublets (J = 10.4, 8.0 Hz). Meanwhile, examination of the H3 signal (6 5.45, ddd, J = 8.0,
1.9, 1.9 Hz) provided Jy;; 4 = 8.0 Hz. Consequently, we determined Jy, 5 = 10.4 Hz.
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4-0-Acetyl-6-O-tert-butyldimethylsilyl-3-O-carbamoyl-D-glucal (6g).  Conclusive 'H and "C
assignments were made through 'H/'H COSY, 'H/"’C HSQC, and HMBC experiments in CDCl,. The
H3 and H4 resonances overlapped (8 5.47), necessitating the coupled HSQC technique to lift the
second-order behavior. In the coupled HSQC experiment, the trace through C4 appeared as a doublet of
doublets. Third-channel decoupling at H2 (6 4.81) sharpened this doublet of doublets, apparently by
removing a small long-range coupling. We also conducted a coupled HSQC experiment with third-
channel decoupling at H5 (6 4.06). The trace through C4 showed H4 as a doublet, giving Jy; 4 = 6.5
Hz. Finally, we simulated the H4 doublet of doublets, fixing Jy;u, = 6.5 Hz and varying Jy,ys to
visually match the C4 trace of the coupled HSQC spectrum taken with third-channel decoupling at H2.
This procedure gave Jy, 5= 7.9 £ 0.3 Hz.
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40-tert-Butyldimethylsilyl-3-O-carbamoyl-6-0-p-toluenesulfonyl-D-glucal (6h). Proton and carbon
resonances were assigned using 'H/'H COSY, 'H/"°C HSQC, and 'H/"C HMBC experiments in CDCl,.
The resonances for H4 and H5 overlapped, so we used coupled HSQC to enable determination of Jy, ys.
In the coupled HSQC with third-channel decoupling at H3 (Figure S5), the H4 signal as observed

through the C4 trace was a doublet (Figure S6), showing Jy, 5 = 9.0 Hz.
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: Figure S6. Trace through C4 of the 2-D spectrum of 6h
[728 shown in Figure S5.
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Figure S5. Coupled HSQC spectrum of 6h with third-
channel homonuclear decoupling at H3. The external 1-D
'H projection at the top shows the overlap of the H4 and
HS resonances at 500 MHz.
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3-0-Carbamoyl-4,6-di-O-tert-butyldimethylsilyl-D-glucal (6i). The J,,;,s value was available by
straightforward first-order analysis of the 1-D '"H NMR spectrum in CDCl,. The H4 resonance (8 4.02)
appeared as a doublet of doublets (J = 9.4, 6.9 Hz), while H3 was a ddd (6 5.13, J = 6.8, 1.8, 1.8 Hz),

leading to the conclusion that Jy, s = 9.4 Hz.

Part 4. Amidoglycosylation of glucal 3-carbamates 6c—i using 4-penten-1-ol as the acceptor and
determination of the a:f ratio in 7 and the ratio of 7 to byproduct 8.

OBn
o_ .0
BnO 0 BnO X BnO © |
0. O — + R
Y H BnO NH BnO*
6¢Cc (0] (0]
NH, 7c \\<O 8c

General procedure for glucal 3-carbamate amidoglycosylation:

4-Pentenyl 2-amino-2-N-3-0-carbonyl-2-deoxy-4,6-di-O-benzyl-D-mannopyranosides (7c) and 1,2-
Dideoxy-4,6-di-O-benzyl-D-erythro-hex-1-enopyran-3-ulose (8¢'’). The glucal carbamate 6¢ (50.4
mg, 0.137 mmol), activated 4A molecular sieves (152 mg), Rh,(OAc), (6.6 mg, 0.0149 mmol), PhIO
(55.6 mg, 0.253 mmol), and 4-penten-1-ol (70 uL, 0.69 mmol) were combined and CH,Cl, (2.0 mL) was
added. The reaction mixture was well stirred during 2 h and filtered though a pad of Celite, washing
with EtOAc. The filtrate was concentrated on the rotovap and the residue placed under vacuum (0.5
mmHg) overnight. The crude material was analyzed by 'H and "C NMR to determine the ratio of
amidoglycosylation to C3—H oxidation (i.e., 7¢:8¢) and the anomeric composition of amidoglycosylation
product 7¢ (see discussion below). The crude material was then chromatographed (30—35—40—45%
EtOAc/hexanes, 35 mL SiO,), providing 7c-a (37.9 mg, 61%), 7¢-B (7.1 mg of material containing
inseparable impurities, <10%), and dihydropyranone 8¢ (10.4 mg, 23%).

The 7¢:8¢ composition was readily determined by integration of the '"H NMR spectrum of the crude
material, but the ratio of anomers 7¢-a:7¢-B could not be measured by 'H NMR of the crude material
(CDCl;, 300 MHz) because of almost complete signal overlap. The anomeric ratio for reaction in
CH,CI, based on the weights of isolated products (5.4:1) was a significant underestimate because, while
the major a anomer was obtained in high purity, the minor 8 diastereomer could not be completely
separated from unidentified byproducts by silica gel chromatography. Using crude product as well as

chromatographed samples of 7c-a and 7¢-B, we investigated a number of solvents for 'H NMR analysis

1 Kirschning, A. J. Org. Chem. 1995, 60, 1228-1232.
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(CD,Cl,, C(Dy, bromobenzene-d;) but found that the anomers could not be distinguished cleanly.

However, in the "C NMR, C1 and C2 resonances for the anomers of 7¢ were clearly resolved. The C1

resonances, though separated, were quite close (6 96.32 for 7c-a and 6 96.67 for 7¢-f), so the C2 peaks
(6 56.31 for 7c-a and & 53.80 for 7¢-B) were used for analysis. The *C NMR data for is shown in the

first panel of Figure S7. The largest contribution to the 7 relaxation time of C2 is the dipolar coupling

of the CH pair. Because this should be very similar for both anomers, any difference in 7' for the C2

carbons would be small, making integration of the *C NMR peaks a reasonable measure of the anomeric

ratio. Additionally, this was confirmed in our study of 7i (see pp S30-S32) by comparing integration

results from an inverse-gated C pulse sequence experiment using a longer delay time. Overall, the
combination of '"H and "C NMR analysis showed that 7¢c:8¢ was 2.9:1 and 7c-a:7c-B was 12:1 for the

reaction run in CH,Cl,.
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Figure S7. Measurement of 7c-a:7c-f from C2 resonances of the anomers for reactions conducted using different solvents.

Anomers 7c-a and 7c¢-B were distinguished by their Jy,y, values, since we have found that

2-mannosamine oxazolidinones have Jy, 4, = 0 Hz for the o anomers and Jy, 4, = 2-3 Hz for the
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Banomers.® These findings are in accord with '"H NMR coupling constants in conformationally similar
2,3-O-carbonates of manno- and rhamnopyranosides.''

The amidoglycosylation reaction of 6¢ was also conducted in solvents of varying polarity, but
otherwise under the same conditions described above. In benzene, 7¢:8¢ was 2.3:1, only 7c-a was
detected, and the isolated yield of 7c-a was 47%. In 1/1 CH,Cl,/hexanes, 7c:8¢ was 3.0:1, 7c-a:7c-f8
was 22:1, and the isolated yield of 7c-a was 54%. In 1/1 CH,Cl,/benzene, 7¢:8¢ was 3.0:1, 7c-a:7c-f
was 23:1, and the isolated yield of 7c-a was 56%. Use of ?C NMR for anomer ratio determination in
these cases is illustrated in panels 2—4 of Figure S7.

Data for 7c-a: R, = 0.26 (45% EtOAc/hexanes); IR (thin film) 3305, 3064, 3031, 1769, 1640 cm';
'"H NMR (300 MHz, CDCl,) 6 7.37-7.18 (m, 10H), 6.16 (br s 1H), 5.77 (dddd, J = 17.0, 10.3, 6.7, 6.7
Hz, 1H), 5.06-4.92 (m, 2H), 4.90 (s, 1H), 4.84 (d, J = 11.1 Hz, 1H), 4.77 (dd, J = 7.8, 6.3 Hz, 1H), 4.57
(AB, J,z = 12.2 Hz, Av,; = 30.7 Hz, 2H), 4.52 (d, J = 11.1 Hz, 1H), 4.04 (d, J = 8.0 Hz, 1H), 3.88-3.63
(m, 5H), 3.39 (ddd, J = 9.6, 6.5, 6.5 Hz, 1H), 2.08 (apparent q, J = 7.2 Hz, 2H), 1.65 (apparent quintet, J
= 7.0 Hz, 2H); "C NMR (75 MHz, CDCl;) 6 159.0 (s), 137.8 (s), 137.7 (0), 137.5 (s), 128.4 (0), 127.9
(0), 127.8 (0), 127.7 (0), 115.0 (t), 96.4 (0), 79.7 (0), 74.9 (0), 73.53 (t), 73.50 (t), 68.5 (t), 67.3 (0), 67.1
(t), 56.3 (o), 30.1 (t), 28.4 (t); HRMS (FAB) m/z calcd for C,;H;,NO, (M+H)" 454.2230, found
454.2242.

Data for 7c-B: R, = 0.24 (45% EtOAc/hexanes); IR (thin film) 3288, 3064, 3027, 1760, 1641 cm'';
'H NMR (300 MHz, CDCl,) §7.38-7.18 (m, 10H), 5.79 (dddd, J = 17.1, 10.3, 6.7, 6.7 Hz, 1H), 5.14 (br
s 1H), 5.07-4.93 (m, 2H), 4.77 (dd, J = 8.2, 5.1 Hz, 1H), 4.72 (d, J = 2.2 Hz, 1H), 4.64 (AB, J,; = 11.8
Hz, Av,; = 36.3 Hz, 2H), 4.56 (AB, J,; = 12.4 Hz, Av,; = 8.5 Hz, 2H), 4.02 (dd, J = 8.3, 2.2 Hz, 1H),
3.98-3.86 (m, 2H), 3.80 (m, 1H), 3.70-3.62 (m, 2H), 3.48 (ddd, J = 9.4, 6.7, 6.7 Hz, 1H), 2.09 (apparent
q, J = 7.2 Hz, 2H), 1.68 (apparent quintet, J = 7.1 Hz, 2H); "C NMR (75 MHz, CDCl,) 6 158.3, 138.0,
137.9, 137.3, 128.5, 128.4, 128.01, 127.97, 127.8, 127.7, 115.0, 96.8, 78.1, 75.2, 73.54, 73.46, 72.7,
69.8, 68.9, 53.7, 30.1, 28.6.

Data for 8:" R, = 0.5 (45% EtOAc/hexanes); IR (thin film) 3087, 3063, 3030, 1686, 1599 cm™; 'H
NMR (300 MHz, CDCl,) 6 7.40-7.25 (m, 11H), 5.39 (d, J = 5.9 Hz, 1H), 5.08 (d, J = 11.1 Hz, 1H), 4.61
(d, J =11.1 Hz, 1H), 4.55 (AB, J,; = 12.1 Hz, Av,; = 14.1 Hz, 2H), 4.43 (ddd, J = 11.6, 3.1, 3.1 Hz,
1H), 4.24 (d, J = 11.6 Hz, 1H), 3.80 (m, 2H); "C NMR (75 MHz, CDCl;) § 193.6 (s), 162.3 (0), 137.5
(s), 137.4 (s), 128.5 (0), 128.39 (0), 128.35 (0), 128.0 (0), 127.9 (0), 127.8 (0), 105.2 (0), 81.0 (0) 74.6
(t), 74.1 (0), 73.6 (1), 67.8 (t); HRMS (FAB) m/z calcd for C,\H,,0, (M+H)* 325.1440, found 325.1453.

i (a) Gunther, W.; Kunz, H. Carbohydr. Res. 1992, 228, 217-241. (b) Crich, D.; Cai, W.; Dai, Z. J. Org. Chem. 2000, 65,
1291-1297. (c) Crich, D.; Vinod, A. U.; Picione, J. J. Org. Chem. 2003, 68, 8453-8458.
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4-Pentenyl 2-amino-2-N-3—0-carb0nyl-2-de0xy-4,6-d1-0-acetyl-a-D-mannopyranoside (7d-a) and
1,2-Dideoxy-4,6-di-O-acetyl-D-erythro-hex-1-enopyran-3-ulose (8d'?). Reaction of glucal carbamate
6d (47.0 mg, 0.172 mmol) under the general amidoglycosylation conditions as described for 6¢ led to
complete consumption of starting material within 2 h. Analysis of the crude reaction product by 'H and
BC NMR indicated a single anomer 7d-o¢ and a 7d:8d ratio of 15:1.  Chromatography
(45—50—55—60% EtOAc/hex, 35 mL Si0O,), provided 7d-a (42.4 mg, 69%) and a small quantity of
8d (1.3 mg, 3.3%). Data for 7d-a: R; = 0.4 (70% EtOAc/hexanes); IR (thin film) 3339, 1768, 1747,
1641 cm™; '"H NMR (300 MHz, CDCl;) 6 6.60 (br s, 1H, NH), 5.80 (dddd, J = 17.0, 10.3, 6.7, 6.7 Hz,
1H, H4’), 5.16 (dd, J = 9.9, 7.2 Hz, 1H, H4), 5.09-4.95 (m, 2H, H5’a,b), 4.92 (s, 1H, H1), 4.70 (dd, J =
7.4,7.4 Hz, 1H, H3), 4.26 (dd, J = 12.2, 5.4 Hz, 1H, 6a), 4.17-4.03 (m, 2H, H6b and H2), 3.91 (ddd, J =
9.8, 5.4,2.7 Hz, 1H, H5), 3.70 (ddd, J = 9.6, 6.6, 6.6 Hz, 1H, H1’a), 3.44 (ddd, J = 9.6, 6.4, 6.4 Hz, 1H,
H1’b), 2.18-2.06 (m, 2H, H3’a,b), 2.11 (s, 3H, C(O)CH,), 2.10 (s, 3H, C(O)CH,), 1.69 (apparent quintet,
J =17.0 Hz, 2H, H2’a,b); "C NMR (75 MHz, CDCl;) § 170.7 (s), 169.4 (s), 158.9 (s), 137.6 (o, C4’),
115.2 (t, C5’), 96.3 (o, Cl1), 76.2 (o, C3), 68.2 (0, C4), 67.4 (t, C1’), 65.5 (0, C5), 62.3 (t, C6), 55.9 (o,
C2), 30.1 (t, C3’), 28.3 (t, C2’), 20.7 (o, two overlapping signals, C(O)CH;); HRMS (FAB) m/z calcd
for C,¢H,,NOg; (M+H)" 358.1502, found 358.1516.

Data for 8d: R, = 0.5 (70% EtOAc/hexanes); 'H NMR (300 MHz, CDCL,) 6 7.37 (d, J = 5.9 Hz,
1H), 5.55 (d, J = 13.1 Hz, 1H), 5.50 (d, J = 5.9 Hz, 1H), 4.66-4.56 (m, 1H), 4.41 (AB of ABX, J,; =
12.7 Hz, J,,x = 4.3 Hz, Jy = 2.1 Hz, Av,; = 16.1 Hz, 2H), 2.20 (s, 3H), 2.12 (s, 3H); "C NMR (75 MHz,
CDCl,) 6 187.8, 170.3, 169.2, 162.3, 105.4, 78.3, 68.1, 61.4, 20.6, 20.4.
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4-Pentenyl 4-0-acetyl-2-amino-2-N-3-0-carbonyl-2-deoxy-6-0O-p-toluenesulfonyl-
a-D-mannopyranoside (7e-a) and 1,2-Dideoxy-4-0-acetyl-6-O-p-toluenesulfonyl-D-erythro-hex-
1-enopyran-3-ulose (8¢"). Following the general procedure described for 6¢, amidoglycosylation of

glucal carbamate 6e (53.5 mg, 0.139 mmol) was complete within 2 h. The crude material was analyzed

12 (a) Fétizon, M.; Do Khac, D.; Nguyen Dinh, T. Tetrahedron Lett. 1986, 26, 1777-1780. (b) Czernecki, S.;
Vijayakumaran, K.; Ville, G. J. Org. Chem. 1986, 51, 5472-5475. (c) Bouillot, A.; Do Khac, D.; Fétizon, M.; Guir, F.;
Memoria, Y. Synth. Commun. 1993, 23, 2071-2081.

13 Sridhar, P. R.; Prabhu, K. R.; Chandrasekaran, S. Eur. J. Org. Chem. 2004, 4809—-4815.
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by 'H and °C NMR to determine the anomeric composition of amidoglycosylation product 7e (only the
a anomer was observed) and the ratio 7e:8e (14:1). Chromatography (45—=50—55—60%
EtOAc/hexanes, 35 mL SiO,) provided 7e-a (45.2 mg, 69%) and 8e (2.0 mg, 4%). Data for 7e-a: R, =
0.34 (60% EtOAc/hexanes); IR (thin film) 3368, 1770, 1741 (shoulder), 1640, 1598 cm™; "H NMR (300
MHz, CDCl,) 8 7.77 (apparent d, J = 8.3 Hz, 2H, H,), 7.35 (apparent d, J = 8.4 Hz, 2H, H,,), 6.45 (br s,
1H, NH), 5.79 (dddd, J = 17.0, 10.3, 6.7, 6.7 Hz, 1H, H4"), 5.08-4.95 (m, 2H, H5’a,b), 4.95 (dd, J = 9.9,
7.1 Hz, 1H, H4), 4.82 (s, 1H, H1), 4.67 (dd, J = 7.4, 7.4 Hz, 1H, H3), 4.14-3.98 (m, 3H, H2 and H6a,b),
3.95 (m, 1H, HS5), 3.66 (ddd, J = 9.6, 6.6, 6.6 Hz, 1H, H1’a), 3.36 (ddd, J = 9.6, 6.4, 6.4 Hz, 1H, H1’b),
2.45 (s, 3H, Ar-CH,), 2.15-2.02 (m, 2H, H3’a,b), 2.08 (s, 3H, C(O)CHs;), 1.65 (apparent quintet, J = 7.0
Hz, 2H, H2’a,b); "C NMR (75 MHz, CDCl,) 6 169.6 (s), 158.6 (s), 145.1 (s), 137.7 (0, C4’), 132.4 (s),
129.9 (o, C,), 128.0 (o, C,), 115.1 (t, C5°), 96.0 (o, C1), 75.8 (0, C3), 68.5 (0, C4), 68.3 (t, C6), 67.4 (t,
C1’), 65.5 (o, C5), 55.8 (o, C2), 30.1 (t, C3°), 28.3 (t, C2’), 21.6 (o, Ar-CH,), 20.7 (o, C(O)CH,);
HRMS (FAB) m/z calcd for C,;H,sNO,S (M+H)* 470.1485, found 470.1470.

Data for 8e:" R, = 0.45 (60% EtOAc/hexanes); IR (thin film) 1759, 1697, 1598 cm™; "H NMR (300
MHz, CDCl,) 6 7.81 (apparent d, J = 8.3 Hz, 2H), 7.38 (apparent d, J = 8.2 Hz, 2H), 7.28 (d, overlaps
with residual CHCI, peak from NMR solvent, 1H), 5.46 (d, J = 13.2 Hz, 1H), 5.46 (d, J = 5.9 Hz, 1H),
4.59 (m, 1H), 4.33 (AB of ABX, J,z = 11.5 Hz, J,x = 4.2 Hz, J3x = 2.0 Hz, Av,; = 33.1 Hz, 2H), 2.47
(s, 3H), 2.11 (s, 3H); "C NMR (75 MHz, CDCl,) 6§ 187.3 (s), 168.8 (s), 162.0 (0), 145.4 (s), 132.2 (s),
130.0 (o), 128.1 (o), 105.5 (o), 77.5 (o, signal was obscured by the solvent peak but was detected in the
DEPT 135 experiment), 67.8 (0), 66.3 (t), 21.7 (0), 20.3 (0); HRMS (FAB) m/z calcd for C,sH,,0,S
(M+H)" 341.0695, found 341.0694.
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4-Pentenyl 2-amino-2-N-3-0O-carbonyl-4,6-O-carbonyl-2-deoxy-D-mannopyranosides (7f) and 1,2-
Dideoxy-D-erythro-hex-1-enopyran-3-ulose (17'*"). The general amidoglycosylation procedure
described for 6¢ was used. The reaction time for amidoglycosylation of carbonate-protected glucal 3-
carbamate 6f (30.1 mg, 0.140 mmol) was 2.25 h. 'H and "C NMR analysis of the crude product was
used to determine the anomeric composition of 7f (a:f = 2.9:1) and the ratio 7f:8f (2.4:1). Although 8f
was present in the crude product, during chromatography (70—75—80% EtOAc/hexanes, 35 mL Si0O,),
8f was converted to the corresponding diol 17'* by hydrolysis of the cyclic carbonate. Sugar 4,6-
carbonates having the trans ring fusion are recognized to be labile.” Data for 7f-a: R, =0.41 (80%
EtOAc/hexanes); IR (thin film) 3329, 1770, 1640 cm™; '"H NMR (300 MHz, acetone-d,) & 6.91 (br s,
1H), 5.84 (dddd, J = 17.1, 10.3, 6.7, 6.7 Hz, 1H), 5.08 (s, 1H), 5.03 (dddd, J = 17.2, 1.8, 1.8, 1.8 Hz,
1H), 4.95 (dddd, J = 10.2, 2.2, 1.1, 1.1 Hz, 1H), 4.83 (dd, J = 7.7, 7.7 Hz, 1H), 4.59 (dd, J = 10.2, 7.8
Hz, 1H), 4.58 (dd, J =9.5, 5.9 Hz, 1H), 4.42 (dd, J=9.9, 9.9 Hz, 1H), 4.33-4.20 (m, 2H), 3.80 (ddd, J =
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9.7, 6.5, 6.5 Hz, 1H), 3.50 (ddd, J = 9.7, 6.4, 6.4 Hz, 1H), 2.15 (m, 2H), 1.70 (m, 2H); "C NMR (75
MHz, acetone-d,) 6 158.3 (s), 147.4 (s), 139.1 (0), 115.4 (t), 98.3 (0), 78.4 (0), 74.8 (0), 69.7 (t), 68.2 (1),
57.6 (0), 57.1 (0), 30.9 (t), 29.3 (t); HRMS (FAB) m/z caled for C;;H,;;NO, (M+H)" 300.1083, found
300.1082.

Data for 7f-8: R, = 0.26 (80% EtOAc/hexanes); IR (thin film) 3328, 1766, 1640, 1597 cm™; 'H NMR
(300 MHz, acetone-d;) 6 6.89 (br s, 1H), 5.82 (dddd, J = 17.1, 10.3, 6.7, 6.7 Hz, 1H), 5.06-4.97 (m,
3H), 4.94 (dddd, J = 10.2, 2.1, 1.1, 1.1 Hz, 1H), 4.87 (dd, J = 8.2, 7.2 Hz, 1H), 4.54 (dd, J = 9.6, 5.8 Hz,
1H), 4.42-4.31 (m, 2H), 4.13 (ddd, J = 10.4, 10.4, 5.8 Hz, 1H), 3.88 (ddd, J =9.5, 6.3, 6.3 Hz, 1H), 3.53
(ddd, J = 9.5, 6.4, 6.4 Hz, 1H), 2.14 (m, 2H), 1.68 (apparent quintet, J = 7.0 Hz, 2H); "C NMR (75
MHz, acetone-d,) 6 158.8 (s), 147.3 (s), 139.2 (0), 115.3 (t), 98.6 (0), 88.0 (0), 75.6 (0), 70.3 (t), 69.3 (1),
62.0 (0), 54.5 (0), 30.9 (1), 29.6 (t, obscured by solvent peak but visible in the DEPT 135 experiment);
HRMS (FAB) m/z calcd for C,;H,{NO,; (M+H)* 300.1083, found 300.1084.

Dihydropyranone 8f was detected in the crude reaction product: R, = 0.21 (80% EtOAc/hexanes); 'H
NMR (300 MHz, acetone-d,) 6 7.63 (dd, J = 6.0, 0.6 Hz,), 5.50 (d, J = 6.0 Hz), 5.30 (d, J = 13.0 Hz),
other signals overlapped with those from other components of the crude mixture; "C NMR (75 MHz,
acetone-d,) 0 185.7, 162.9, 147.0 and 146.9 (we do not know which of these carbonate carbonyl signals
is from 8f), 106.6, we could not assign other carbon signals for 8f conclusively in the crude sample.
Upon silica gel chromatography, UV-active dihydropyranone material emerged from the column with
lower R; than that observed for carbonate 8f. Characterization data for this lower-R;, UV-active material
was consistent with the corresponding diol 17."** Data for isolated diol 17: IR (thin film) 3386, 1754
(we attribute this IR band to an impurity), 1678, 1596 cm™; '"H NMR (300 MHz, acetone-d,) & 7.55 (d, J
= 5.8, Hz, 1H), 5.35 (d, J = 5.8 Hz, 1H), 4.39 (d, J = 3.1 Hz, 1H), 4.30 (dd, J = 13.0, 3.1 Hz, 1H), 4.13
(dddd, J = 12.9, 4.2, 2.2, 0.6 Hz, 1H), 4.12 (dd, J = 6.7, 5.4 Hz, 1H), 4.00 (ddd, J = 12.4, 5.4, 2.2 Hz,
1H), 3.89 (ddd, J = 12.4, 6.8, 4.3 Hz, 1H); ’C NMR (75 MHz, acetone-d,) 6 194.9 (s), 164.7 (0), 104.2
(0), 84.9 (0), 68.6 (0), 61.6 (t).
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4-Pentenyl 4-0-acetyl-2-amino-6-0O-fert-butyldimethylsilyl-2-N-3-O-carbonyl-2-deoxy-

D-mannopyranosides (7g) and 1,2-Dideoxy-4-0-acetyl-6-O-tert-butyldimethylsilyl-D-erythro-hex-1-
enopyran-3-ulose (8g'*). Using the general procedure as described for 6¢, amidoglycosylation with 6g
(50.1 mg, 0.145 mmol) was complete within 2 h 10 min. Analysis of the crude product by 'H and "°C
NMR, provided the ratio 7g:8g (6.6:1) and the anomeric distribution for 7g (o = 25:1).
Chromatography (20% (75 mL)—30% (50 mL)—40% (50 mL)—60% (50 mL) EtOAc/hexanes, 35 mL
SiO, (15 cm x 2 cm), 5 mL fractions) gave 7g-a (42.3 mg, 68%), 7g-B (2.1 mg, 3.4%), and 8g (1 mg).

Data for 7g-a: R, = 0.38 (50% EtOAc/hexanes); IR (thin film) 3326, 1770, 1641 cm™; 'H NMR (300
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MHz, CDCL,) 8 6.50 (br s, 1H, NH), 5.81 (dddd, J = 17.0, 10.3, 6.7, 6.7 Hz, 1H, H4’), 5.10-4.94 (m,
3H, H4 and H5°), 4.87 (s, 1H, H1), 4.70 (dd, J = 7.5, 7.5 Hz, 1H, H3), 4.04 (d, J = 7.9 Hz, 1H, H2), 3.77
(ddd, J = 9.7, 6.5, 6.5 Hz, 1H, HI’a), 3.75 (m, 1H, H5), 3.67 (m, 2H, H6), 3.40 (ddd, J = 9.6, 6.5, 6.5
Hz, 1H, HI’b), 2.12 (m, 2H, H3"), 2.10 (s, 3H, C(O)CH,), 1.68 (apparent quintet, J = 7.0 Hz, 2H, H2"),
0.89 (s, 9H, SiC(CH,),), 0.06 (two overlapping s, 6H, Si(CH,),); *C NMR (75 MHz, CDCl,) § 169.4
(s), 159.0 (s), 137.8 (0, C4), 115.0 (t, C5°), 96.1 (0, C1), 76.3 (0, C3), 68.8 (0, C4 or C5), 68.7 (0, C4 or
C5), 67.0 (t, C1°), 62.9 (t, C6), 58.9 (0, C2), 30.2 (t, C3°), 28.4 (t, C2’), 25.8 (0, SiC(CH,),), 20.8 (o,
C(O)CHs,), 18.3 (s), -5.4 (o0, SiCH,), -5.5 (o, SiCH;); HRMS (FAB) m/z caled for C,0H3NO,Si (M+H)*
430.2261, found 430.2256.

Data for 7g-8: R;=0.35 (50% EtOAc/hexanes); IR (thin film) 3308, 1767, 1640 cm™; 'H NMR (300
MHz, CDCl,) & 5.80 (dddd, J = 17.0, 10.3, 6.7, 6.7 Hz, 1H), 5.19 (br s, 1H), 5.17 (dd, J = 7.6, 3.7 Hz,
1H), 5.10-4.94 (m, 2H), 4.74 (dd, J = 8.4, 4.2 Hz, 1H), 4.70 (d, J = 2.1 Hz, 1H), 3.95 (dd, J = 8.4, 2.1
Hz, 1H), 3.91 (ddd, J = 9.4, 6.5, 6.5 Hz, 1H), 3.84-3.63 (m, 3H), 3.51 (ddd, J = 9.4, 6.7, 6.7 Hz, 1H),
2.12 (m, 2H), 2.10 (s, 3H), 1.71 (apparent quintet, J = 7.0 Hz, 2H), 0.89 (s, 9H), 0.08 (s, 3H), 0.07 (s,
3H); '°C NMR (75 MHz, CDCLy) § 169.0 (s), 158.0 (s), 137.8 (0), 115.1 (1), 96.4 (0), 78.2 (0), 74.7 (0),
68.9 (1), 66.4 (0), 63.4 (1), 52.7 (0), 30.1 (1), 28.6 (1), 25.8 (0), 20.9 (0), 18.2 (5), -5.36 (0), -5.44 (0);
HRMS (FAB) m/z caled for C,H, NO,Si (M+H)" 430.2261, found 430.2281.

Data for 8g:'* R, = 0.59 (50% EtOAc/hexanes); IR (thin film) 1760, 1699, 1600 cm’'; 'H NMR (300
MHz, CDCL,) 8 7.36 (d, J = 5.9 Hz, 1H), 5.63 (d, J = 12.9 Hz, 1H), 5.43 (d, J = 5.9 Hz, 1H), 4.45 (ddd,
J=12.9,2.8,2.0 Hz, 1H), 3.92 (AB of ABX, J,;; = 12.0 Hz, J,y = 3.5 Hz, Jyx = 1.8 Hz, Av,; = 31.2 Hz,
2H), 2.19 (s, 3H), 0.90 (s, 9H), 0.08 (s, 3H), 0.07 (s, 3H); °C NMR (75 MHz, CDCl,) § 189.9, 169.0,
162.7, 104.8, 81.1, 68.4, 61.4, 25.8, 20.6, 18.3, -5.5, -5.6; LRMS (FAB) m/z caled for C,,H,:0,Si
(M+H)" 285.15, found 285.2.
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4-Pentenyl 2-amino-4-O-tert-butyldimethylsilyl-2-N-3-0O-carbonyl-2-deoxy-6-0-p-toluenesulfonyl-

8h

D-mannopyranosides (7h) and 1,2-Dideoxy-4-O-tert-butyldimethylsilyl-6-O-p-toluenesulfonyl-D-
erythro-hex-1-enopyran-3-ulose (8h'*). Using the standard amidoglycosylation procedure as described
for 6¢ with a 3 h reaction time, 6h (64.8 mg, 0.141 mmol) gave 7Th-a (51.6 mg, 67%), 7Th- (3.8 mg,
5.0%), and dihydropyranone 8h (4.5 mg), all as clear oils, after chromatography (40% (200 mL)—50%
EtOAc/hexanes, 40 mL SiO, (16 cm x 2 cm), 5 mL fractions). The anomeric selectivity for 7h (o8 =
12:1) and the ratio 7h:8h (8.1:1) were determined from 'H and "C NMR spectra of the crude product.

14 (a) Kirschning, A.; Hary, U.; Plumeier, C.; Ries, M.; Rose, L. J. Chem. Soc., Perkin Trans 1 1999, 519-528. (b)
Kirschning, A. Liebigs Ann. 1995, 2053-2056.
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Data for 7h-a: R;=0.40 (50% EtOAc/hexanes); IR (thin film) 3303, 1768, 1640, 1598 cm’; '"H NMR
(300 MHz, CDCl,) 6 7.79 (apparent d, J = 8.3 Hz, 2H, H,), 7.34 (apparent d, J = 8.1 Hz, 2H, H,), 6.44
(br s, 1H, NH), 5.79 (dddd, J = 17.0, 10.3, 6.7, 6.7 Hz, 1H, H4"), 5.08-4.93 (m, 2H, H5"), 4.78 (s, 1H,
H1), 4.47 (dd, J =7.2,7.2 Hz, 1H, H3), 4.31 (dd, J = 10.5, 1.8 Hz, 1H, H6), 4.10 (dd, J = 10.5, 6.1 Hz,
1H, H6), 3.99 (d, J = 7.8 Hz, 1H, H2), 3.77 (ddd, J = 10.1, 6.0, 1.8 Hz, 1H, H5), 3.66 (dd, / =9.7, 7.1
Hz, 1H, H4), 3.64 (ddd, / =9.2, 6.8, 6.8 Hz, 1H, H1"), 3.32 (ddd, J = 9.6, 6.5, 6.5 Hz, 1H, HI"), 2.45 (s,
3H, Ar-CH,), 2.08 (apparent q, J = 7.2 Hz, 2H, H3’), 1.64 (apparent quintet, / = 7.0 Hz, 2H, H2’), 0.83
(s, 9H, SiC(CH,),), 0.15 (s, 3H, SiCH,), 0.05 (s, 3H, SiCH,); "C NMR (75 MHz, CDCl,) § 159.2 (s),
144.9 (s), 137.8 (o, C4’), 132.7 (s), 129.8 (o, C,), 127.9 (o, C,), 115.0 (t, C5’), 96.0 (o, C1), 79.6 (o,
C3), 69.2 (o, C4), 68.8 (t, C6), 67.2 (two overlapping resonances; o, C5; t, C1°), 56.3 (o, C2), 30.1 (t,
C3%), 28.3 (t, C2’), 25.7 (o, SiC(CH,),), 21.6 (o, Ar-CH,), 17.9 (s), -4.4 (o, SiCH,), -5.4 (o, SiCH,);
HRMS (FAB) m/z calcd for C,sH,,NO,SiS (M+H)* 542.2244, found 542.2233.

Data for 7h-g: R; = 0.35 (50% EtOAc/hexanes); IR (thin film) 3299, 1766, 1640, 1598 cm’; 'H
NMR (300 MHz, CDCl,) 6 7.79 (apparent d, J = 8.3 Hz, 2H), 7.35 (apparent d, J = 8.0 Hz, 2H), 5.80
(dddd, J =17.0, 10.3, 6.7, 6.7 Hz, 1H), 5.11-4.94 (m, 2H), 5.06 (br s, 1H), 4.71 (d, J = 2.3 Hz, 1H), 4.52
(dd, J = 8.1, 5.3 Hz, 1H), 4.13 (AB of ABX, J,; = 10.5 Hz, J,x = 6.0 Hz, J;x = 4.7 Hz, Av,; = 32.7 Hz,
2H), 3.95 (dd, J = 8.2, 2.3 Hz, 1H), 3.93 (dd, J = 6.2, 5.4 Hz, 1H), 3.84 (ddd, J = 9.5, 6.5, 6.5 Hz, 1H),
3.75 (apparent q, J = 5.6 Hz, 1H), 3.46 (ddd, J = 9.5, 6.6, 6.6 Hz, 1H), 2.45 (s, 3H), 2.10 (apparent q, J =
7.2 Hz, 2H), 1.66 (apparent quintet, J = 7.0 Hz, 2H), 0.85 (s, 9H), 0.14 (s, 3H), 0.09 (s, 3H); "C NMR
(75 MHz, CDCl;) 6 158.0, 145.1, 137.8, 132.6, 129.9, 128.0, 115.1, 96.4, 78.4, 75.4, 69.0, 68.8, 67.2,
53.5, 30.1, 28.6, 25.6, 21.7, 17.8, -4.7, -5.2; HRMS (FAB) m/z calcd for C,sH,,NO4SiS (M+H)"
542.2244, found 542.2267.

Data for 8h: R;=0.61 (50% EtOAc/hexanes); IR (thin film) 1698, 1601 cm; '"H NMR (300 MHz,
CDCl,) 6 7.82 (apparent d, J = 8.3 Hz, 2H), 7.37 (apparent d, J = 8.1 Hz, 2H), 7.21 (d, J = 5.8 Hz, 1H),
5.34 (d, J = 5.8 Hz, 1H), 4.47-4.24 (m, 4H), 2.47 (s, 3H), 0.84 (s, 9H), 0.20 (s, 3H), 0.05 (s, 3H); °C
NMR (75 MHz, CDCl,) 6 192.4 (s), 161.5 (0), 145.2 (s), 132.5 (s), 129.9 (0), 128.1 (0), 105.1 (0), 80.1
(0), 69.5 (0), 67.6 (1), 25.8 (0), 21.7 (0), 18.4 (s), -4.0 (0), -5.6 (0); HRMS (FAB) m/z calcd for
C,oH,,04SiS (M+H)" 413.1454, found 413.1447.
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4-Pentenyl 2-amino-2-N-3—0-carb0nyl-2-de0xy-4,6-d1-0-tert-butyldlmethylsilyl-

D-mannopyranosides (7i) and 1,2-Dideoxy-4,6-di-O-tert-butyldimethylsilyl-D-erythro-hex-1-

enopyran-3-ulose (8i”). Amidoglycosylation with glucal carbamate 6i (52.9 mg, 0.127 mmol) was

15 (a) Ganguly, D.; Tang, H.; Rodriguez, M. J. Synth. Commun. 2007, 37, 4219-4226. (b) Fujiwara, T.; Hayashi, M. J. Org.
Chem. 2008, 73,9161-9163.
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carried out using the general procedure, as described for 6¢. The reaction was monitored carefully by
TLC. Starting material clearly remained after 30 min, but by 90 min was nearly gone. It was difficult to
detect complete conversion by TLC because the starting material and product had similar R;, but using
20% EtOAc/hexanes as the eluent and eluting four times prior to staining was helpful. Reaction time
was 4 h.

The anomeric composition of amidoglycosylation product 7i was determined using 'H and “C NMR.
Two “C NMR determinations were made independently, one using an inverse-gated pulse sequence
(zgig30) with a 5-sec d1 delay and the other with our standard proton-gated pulse sequence (zgpg30)
with a 2-sec d1 delay. Integration of the C2 resonances for the 7i anomers in the two “C NMR
experiments (Figure S8, panels 1 and 2) and integration of the H1 resonances for the anomers in the 'H

NMR experiment (Figure S8, panel 3) gave results consistent to within +6% of the average value.

j | b
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(1) PC NMR, zgig30, d1 = 5 sec (2) "C NMR, zgpg30, d1 =2 sec
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Figure S8: Comparative NMR data for determining the anomeric ratio 7i-e:7i-B. Panel 1: From integration of C2 signals
obtained using the inverse-gated pulse sequence with a 5-sec d1 delay. Panel 2: From integration of C2 signals obtained
using the standard pulse sequence with 2-sec d1 delay. Panel 3: From integration of H1 signals in the 'H NMR spectrum.
For consistency with the other amidoglycosylation results, where we usually could not use 'H NMR
integration because of signal overlap and where we only did the shorter zgpg30 “C NMR experiment,
the anomeric ratio determined from the zgpg30 "C NMR experiment (5.8:1 a:f3) is reported in Table 1
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of the manuscript. These results support our general method of using the shorter zgpg30 experiment
with 2 sec dl delay for ’C NMR determination of the anomeric ratios of our amidoglycosylation
products.

The ratio 7i:8i (2.4:1), meanwhile, was determined from integration of the 'H NMR signals in the
crude product.

The crude material was chromatographed (10—20%—30%—40% EtOAc/hexanes, 35 mL SiO,),
providing 7i (34.2 mg, 54%, inseparable 6:1 «:f mixture of anomers) as an oil and dihydropyranone 8i
(9.8 mg, 21%) as a white solid. Data for 7i: R; = 0.33 (30% EtOAc/hexanes); IR (thin film) 3300, 1769,
1642 cm™; '"H NMR (300 MHz, CDCl,) signals for major () anomer 8 6.23 (br s, 1H), 5.80 (dddd, J =
17.0, 10.3, 6.7, 6.7 Hz, 1H), 5.07-4.93 (m, 2H), 4.83 (s, 1H), 4.52 (dd, J = 7.4, 7.4 Hz, 1H), 4.00 (d, J =
7.9 Hz, 1H), 3.89 (dd, J = 11.1, 1.7 Hz, 1H), 3.82-3.68 (m, 3H), 3.56 (ddd, J = 9.9, 5.5, 1.8 Hz, 1H),
3.36 (ddd, J = 9.6, 6.6, 6.6 Hz, 1H), 2.11 (apparent q, J = 7.2 Hz, 2H), 1.67 (apparent quintet, J = 7.1
Hz, 2H), 0.90 (two overlapping s, 18H), 0.17 (s, 3H), 0.11 (s, 3H), 0.07 (two overlapping s, 6H);
distinguishable "H NMR signals for minor () anomer & 5.48 (br s), 4.78 (d, J = 2.1 Hz), 4.57 (dd, J =
8.2,4.8 Hz), 4.05 (dd, J = 4.7, 4.7 Hz), 3.94 (dd, J = 8.2, 2.2 Hz), 3.62 (m), 3.49 (ddd, J = 9.5, 6.6, 6.6
Hz), 0.14 (s), 0.12 (s), 0.08 (s); the a:p ratio of this purified sample was 6.1:1 by integration of the H1
resonances for the o (8 4.83) and B (8 4.78) anomers; °C NMR (75 MHz, CDCl,) signals for major (c)
anomer 6 159.4 (s), 137.87 (0), 115.0 (t), 96.2 (0), 80.3 (0), 70.3 (0), 69.1 (0), 66.8 (1), 62.5 (t), 56.5 (0),
30.2 (1), 28.4 (t), 25.9 (o), 25.8 (0), 18.4 (s), 18.0 (s), -4.5 (0), -5.23 (0), -5.24 (0), -5.41 (0);
distinguishable C NMR signals for the minor () anomer & 158.8 (s), 137.92 (0), 96.3 (0), 79.4 (0),
78.4 (0), 68.7 (1), 66.4 (0), 62.9 (1), 53.6 (0), 30.1 (t), 28.6 (t), 25.7 (0), 17.8 (s), -4.8 (0), -5.0 (0), -5.3
(0), -5.39 (0); HRMS (FAB) m/z calcd for C,,H,sNOSi, (M+H)" 502.3020, found 502.3016.

Data for 8i: mp 63.5-65.5 °C; R; = 0.62 (30% EtOAc/hexanes); IR (thin film) 1682, 1595 cm; 'H
NMR (300 MHz, CDCl,) 6 7.29 (d, J =5.8 Hz, 1H), 5.31 (d, /= 5.8 Hz, 1H), 4.43 (d, J = 12.2 Hz, 1H),
4.18 (ddd, J = 12.2, 2.6, 2.6 Hz, 1H), 3.99 (apparent d, J = 2.7 Hz, 2H), 0.914 (s, 9H), 0.908 (s, 9H),
0.23 (s, 3H), 0.09 (three overlapping s, 9H); "C NMR (75 MHz, CDCl,) § 194.1 (s), 162.1 (0), 104.5
(0), 83.6 (0), 69.4 (0), 61.5 (t), 25.9 (0, two overlapping resonances), 18.5 (s), 18.4 (s), -4.0 (0), -5.2 (0),
-5.3 (0), -5.7 (0); HRMS (FAB) m/z calcd for C,{H;,0,Si, (M+H)* 373.2230, found 373.2211.

Part 5. Control experiment to check dihydropyranone stability under the reaction conditions

ha OAc)4 o o |
AcO AcO™
(0]

4 7\ MS 8d
NH2 23°C,1.75h 7d- a
(0. 184 mmol) (0. 146 mmol) (73% |solated) (0.150 mmol crude,
0.132 mmol isolated)
The stability of dihydropyranone 8d under the amidoglycosylation reaction conditions was assessed

in the following control experiment. Dihydropyranone 8d (33.3 mg, 0.146 mmol), prepared
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independently according to a literature procedure,'”* was included in the reaction mixture with glucal 3-
carbamate 6d (50.2 mg, 0.184 mmol), Rh,(OAc), (8.4 mg, 0.0190 mmol), PhIO (73.2 mg, 0.333 mmol),
4-penten-1-ol (93 ul, 0.91 mmol), and activated 4A molecular sieves (153 mg) in CH,Cl, (2.0 mL).
After 1 h 45 min all starting 6d had reacted, and the reaction mixture was filtered and concentrated as
usual. The crude product was analyzed by '"H NMR, using mesitylene as an internal standard, showing
0.150 mmol of dihydropyranone 8d in the crude product. A separate 'H NMR calibration experiment
was done using weighed amounts of dihydropyranone 8d and mesitylene, confirming the reliability of
the '"H NMR integration procedure for gauging the amount of 8d. The crude was chromatographed
(50% (100 mL)—>60% (100 mL)—70% (100 mL)—80% (50 mL) EtOAc/hexanes, 40 mL Si0O, (16 cm x
2 cm), 5 mL fractions), providing amidoglycosylation product 7d-a (47.2 mg, 72%) and
dihydropyranone 8d (30.2 mg, 0.132 mmol). The control experiment indicated the stability of 8d under

the reaction conditions.

Part 6. Experimentals and characterization data for glycosylation of other acceptors using 6d

and 6e
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1-Adamantyl 2-amino-2-N,3-0-carbonyl-2-deoxy-4,6-di-O-acetyl-D-mannopyranosides (9da). The
standard amidoglycosylation conditions described for 6¢, but using either 5.0 equiv or 2.0 equiv
I-adamantanol as the glycosyl acceptor and in one case 3.0 equiv of 1,1,1,3,3,3-hexafluoroisopropanol
(HFIP) as an additive (Table 2, entries 1-4 in the manuscript), gave 9da-a as the major product, with
small amounts of the C1 diastereomer 9da-f. Reaction times varied, depending on the initial carbamate
concentration and the addition of HFIP. Times for consumption of 6d (TLC analysis) for the reactions
shown in Table 2 of the manuscript were as follows: entry 1, 2.5 h; entry 2, 5.5 h; entry 3, <1 h; entry 4,
<2.5 h. The anomeric selectivities were determined from 'H NMR (CDCIl,) analysis of the crude
product by integration of the  anomer H3 resonance at §4.71 and the 8 anomer H1 signal at 6 4.96.
The anomers were separated by chromatography on silica gel and characterized independently
(chromatography conditions on a 0.180 mmol scale: 50% (100 mL)—60% (100 mL)—70% (100
mL)—80% (50 mL) EtOAc/Hexanes, 40 mL SiO, (16 cm x 2 cm), 5 mL fractions).
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Limited amounts of a formate ester byproduct 18 were formed by oxidative cleavage of the C1-C2
bond. We noted this type of oxidative cleavage process in a previous study with allal 3-carbamates.’
We were unable to separate the formate ester from the main product 9da-c, so the reported yields in
Table 2 are corrected for the presence of 9da-cr:18 mixtures in the isolated products. Extent of C1-C2
oxidative cleavage in the reactions shown in Table 2 was as follows: entry 1, 9da-a:18 = 14:1; entry 2,
9da-a:18 = 8.6:1; entry 3, 9da-a:18 = 19:1; entry 4, 9da-a:18 = 7.4:1. Formate ester 18 had the formyl
hydrogen resonance in the "H NMR at 6 8.08 (CDCl,).

Data for 9da-a: R, = 0.43 (70% EtOAc/hexanes); IR (thin film) 3351, 1771, 1748 cm™; '"H NMR
(300 MHz, CDCl,) 8 6.54 (br s, 1H, NH), 5.33 (s, 1H, H1), 5.17 (dd, J = 9.6, 7.3 Hz, 1H, H4), 4.72 (dd,
J=174,74 Hz, 1H, H3), 4.24 (m, 1H, H6a), 4.18-4.04 (m, 2H, H5 and H6b), 3.97 (d, J = 7.7 Hz, 1H,
H2), 2.17 (m, 3H, H3’), 2.11 (s, 3H, C(O)CH,), 2.09 (s, 3H, C(O)CH,), 1.87-1.72 (m, 6H, H2’ or H4’),
1.72-1.53 (m, 6H, H2’ or H4’); "C NMR (75 MHz, CDCl;) 6 170.8 (s), 169.4 (s), 159.0 (s), 89.8 (o,
Cl1), 76.4 (o, C3), 75.8 (s), 68.4 (0, C4), 65.5 (o, C5), 62.5 (t, C6), 57.4 (o, C2), 42.2 (t, C2’ or C4’),
36.0 (t, C2’ or C4%), 30.5 (0, C3”), 20.7 (two overlapping resonances, o, C(O)CH,); HRMS (FAB) m/z
calcd for C, H;)NOy (M+H)* 424.1971, found 424.1963.

Data for 9da-B: R, = 0.24 (70% EtOAc/hexanes); IR (thin film) 3354, 1759 (shoulder), 1747 cm™; 'H
NMR (300 MHz, CDCl,) 6 5.26 (brs, 1H), 5.13 (dd, J =5.2, 5.2 Hz, 1H), 4.96 (d, J = 2.3 Hz, 1H), 4.73
(dd, J = 8.2, 4.8 Hz, 1H), 4.23 (AB of ABX, J,; = 11.7 Hz, J,x = 6.9 Hz, J3x = 4.4 Hz, Av,; = 37.6 Hz,
2H), 3.90 (dd, J = 8.2, 2.3 Hz, 1H), 3.85 (m, 1H), 2.17 (m, 3H), 2.12 (s, 3H), 2.09 (s, 3H), 1.88-1.71 (m,
6H), 1.71-1.55 (m, 6H); "C NMR (75 MHz, CDCl,) § 170.8, 169.2, 157.8, 90.1, 76.0, 75.4, 73.8, 67.3,
63.4, 54.2,42.4, 36.1, 30.6, 20.9, 20.8; HRMS (FAB) m/z calcd for C,;H;,NOg (M+H)" 424.1971, found
424.1946.
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(-)-Menthyl 4-0-acetyl-2-amino-2-N,3-0-carbonyl-2-deoxy-6-0-p-toluenesulfonyl-
D-mannopyranosides (9eb). The standard amidoglycosylation procedure as described for 6¢, but with
5.0 equiv or 2.1 equiv menthol as the acceptor (Table 2, entries 5-6 of the manuscript), gave 9eb-a as

the major product, with small amounts of the C1 diastereomer 9eb-f. Time to consumption of 6e (TLC
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analysis) was 3.5 h for the experiment described in entry 5 and 4.3 h for entry 6. The anomeric
selectivities were determined from 'H NMR (CDCI,) analysis of the crude product by integration of the
a anomer H3 resonance at § 4.66 and the 8 anomer H1 signal at §4.79. The anomers were separated by
chromatography and characterized independently (chromatography conditions on a 0.178 mmol scale:
40% (100 mL)—45% (50 mL)—>50% (100 mL)—60% (100 mL)—70% (100 mL) EtOAc/Hexanes, 40
mL SiO, (16 cm x 2 cm), 5 mL fractions).

A byproduct 19 from C1-C2 oxidative cleavage also formed and was inseparable from 9eb-a. The
reported yields (Table 2, entries 5-6) are corrected for the presence of this byproduct: entry 5, 9eb-cr:19
=21:1; entry 6, 9eb-:19 = 8.1:1. Formate ester 19 had the formyl hydrogen resonance in the 'H NMR
at 6 7.95 (CDCl,).

Data for 9eb-a: R, = 0.45 (60% EtOAc/hexanes); IR (thin film) 3359, 1771, 1598 cm™; 'H NMR
(300 MHz, CDCl5) 6 7.77 (apparent d, J = 8.3 Hz, 2H, H,), 7.35 (apparent d, J = 8.1 Hz, 2H, H,,), 6.37
(brs, 1H, NH), 4.97 (dd, J = 9.8, 7.3 Hz, 1H, H4), 4.90 (s, 1H, H1), 4.66 (dd, J = 7.4, 7.4 Hz, 1H, H3),
4.13 (m, 1H, HS), 4.10-3.98 (m, 3H, H2 and H6), 3.34 (ddd, J = 10.6, 10.6, 4.3 Hz, 1H, HI"), 2.45 (s,
3H, Ar-CH,), 2.12 (m, 1H, H6’a), 2.06 (s, 3H, C(O)CH,), 1.96 (septet of d, J = 6.9, 2.3 Hz, 1H,
CH(CH,),), 1.62 (m, 2H, H3’a and H4’a), 1.35 (m, 1H, H5’), 1.19 (m, 1H, H2’), 1.05-0.77 (m, 3H,
H3’b, H4’b, and H6’b), 0.90 (d, J = 6.3 Hz, 3H, C5’CH,;), 0.89 (d, J = 6.9 Hz, 3H, CH(CH,),), 0.73 (d, J
= 7.0 Hz, 3H, CH(CH,),); "C NMR (75 MHz, CDCl;) § 169.5 (s), 158.5 (s), 145.0 (s), 132.3 (s), 129.8
(o, C,), 128.0 (o, C,), 97.7 (0, C1), 82.1 (o, C1°), 75.8 (0, C3), 68.6 (0, C4), 68.3 (t, C6), 65.6 (0, C5),
56.3 (o, C2), 48.5 (0, C2’), 42.4 (t, C6’), 34.0 (t, C3’ or C4’), 31.5 (o, C5’), 25.7 (o, CH(CH,),), 29.2 (t,
C3’ or C4’), 22.0 (o, C5’CH,), 21.6 (o, Ar-CH,), 21.0 (o, CH(CH,),), 20.6 (o, C(O)CH,), 16.0 (o,
CH(CH,),); HRMS (FAB) m/z calcd for C,sH;sNO,S (M+H)* 540.2267, found 540.2283.

Data for 9eb-8: R, = 0.33 (60% EtOAc/hexanes); IR (thin film) 3370, 1768, 1598 cm™; '"H NMR
(300 MHz, CDCl,) 6 7.77 (apparent d, J = 8.4 Hz, 2H), 7.35 (apparent d, J = 8.0 Hz, 2H), 5.16 (br s,
1H), 4.95 (dd, J = 5.3, 5.3 Hz, 1H), 4.79 (d, J = 2.2 Hz, 1H), 4.70 (dd, J = 8.1, 4.9 Hz, 1H), 4.17-4.00
(m, 2H), 3.98-3.89 (m, 2H), 3.53 (ddd, J = 10.7, 10.7, 4.3 Hz, 1H), 2.46 (s, 3H), 2.12 (s, 3H), 2.07 (m,
1H), 1.96 (m, 1H), 1.66 (m, 2H), 1.38 (m, 1H), 1.21 (m, 1H), 0.98-0.72 (m, 3H), 0.94 (d, J = 6.5 Hz,
3H), 0.87 (d, J = 7.1 Hz, 3H), 0.69 (d, J = 6.9 Hz, 3H); "C NMR (75 MHz, CDCl;) § 169.3 (s), 157.5
(s), 145.2 (s), 132.3 (s), 130.0 (0), 128.0 (0), 93.1 (0), 76.9 (0, resonance obscured by solvent signal but
detected in DEPT 135 experiment), 75.1 (0), 74.0 (o), 68.8 (t), 67.2 (0), 53.7 (0), 47.8 (0), 40.2 (t), 34.2
(t), 31.3 (0), 25.4 (0), 23.0 (1), 22.2 (0), 21.7 (0), 20.9 (0), 20.8 (0), 15.7 (0); HRMS (FAB) m/z calcd for
C,H;xNO,S (M+H)" 540.2267, found 540.2244.
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5 0 1
TsO © | 2 \\// O
AcO™ Q n
O.__NH, NH )TO
6e

o) 9ec-a
6-0-(4-0-Acetyl-2-amino-2-N,3-0-carb0nyl-2-deoxy-6-0-p-toluenesulf0nyl-a-D-mannopyranosyl)-
1,2:3,4-di-O-isopropylidene-a-D-galactopyranoside (9ec-a). Using the standard amidoglycosylation
procedure as described for 6¢, but with 2.0 equiv of the acceptor and in one case 1.0 equiv of HFIP as an
additive (see Table 2, entries 7-8 of the manuscript), gave 9ec-a. For the reaction in entry 7, starting
carbamate 6e remained (15% vs mesitylene as an internal standard) even after 21 h reaction time. For
entry 8, where the HFIP was included, TLC showed most 6e was consumed after 6 h, although stirring
was continued for a total of 21 h. Analysis of the crude reaction mixture from entry 8 by 'H NMR
revealed only about 5% remaining 6e vs the mesitylene internal standard. We were unable to identify
the B anomer in the crude 'H NMR spectrum or isolate it from chromatography on silica gel.
Chromatography conditions on a 0.207 mmol scale: 60% (150 mL)—=65% (60 mL)—70% (60 mL)
—75% (50 mL)—80% (50 mL) EtOAc/Hexanes, 40 mL SiO, (17 cm x 2 cm), 5 mL fractions.

Data for 9ec-a: R, = 0.18 (70% EtOAc/hexanes); IR (thin film) 3365, 1771, 1598 cm™; '"H NMR
(300 MHz, CDCl5) 6 7.79 (apparent d, J = 8.3 Hz, 2H, H,), 7.35 (apparent d, J = 8.1 Hz, 2H, H,,), 6.40
(br s, 1H, NH), 5.52 (d, / = 5.0 Hz, 1H, HI"), 5.02 (dd, J = 9.3, 7.3 Hz, 1H, H4), 4.89 (s, 1H, H1), 4.68
(dd, J =7.5,7.5 Hz, 1H, H3), 4.62 (dd, J = 7.9, 2.4 Hz, 1H, H3’), 4.33 (dd, J = 5.0, 2.4 Hz, 1H, H2),
4.19 (dd, J=17.9, 1.8 Hz, 1H, H4’), 4.15-3.99 (m, 4H, H2, HS, and H6), 3.96 (ddd, J = 7.0, 4.8, 1.4 Hz,
1H, H5’), 3.78 (dd, J = 10.7, 7.6 Hz, 1H, H6’a), 3.61 (dd, J = 10.8, 4.9 Hz, 1H, H6’b), 2.45 (s, 3H, Ar-
CH,), 2.06 (s, 3H, C(O)CH;), 1.52 (s, 3H, acetonide CH;), 1.45 (s, 3H, acetonide CH,), 1.34 (two
overlapping s, 6H, acetonide CH,); "C NMR (75 MHz, CDCl,;) 6 169.4 (s), 158.4 (s), 145.0 (s), 132.3
(s), 129.8 (o, C,), 128.0 (o, C,), 109.5, (s), 108.7 (s), 96.2 (0, C1’), 95.9 (o, C1), 75.8 (0, C3), 70.9 (o,
C4’), 70.6 (o, C3’), 70.3 (o, C2’), 68.1 (0, C4), 67.9 (t, C6), 66.5 (t, C6’), 65.7 (0, C5’), 65.6 (o, C3),
55.7 (o, C2), 25.93 (o, acetonide CH;), 25.90 (o, acetonide CH;), 24.8 (o, acetonide CH,), 24.5 (o,
acetonide CH;), 21.6 (o, Ar-CH;), 20.6 (o, C(O)CH,), the signals at 6 25.93 and 25.90 were best
resolved by processing with line broadening = 0; HRMS (FAB) m/z caled for C,sH;NO,,S (M+H)"
644.2013, found 644.2027.

(OO

o. H
o \ 7/ % )
m g S\O >0 o 6 5.01'.0

3 2 ><
H3Cp AcO' NH 5 30
o)
20 \<\O A0

In the experiment given in Table 2, entry 8 of the manuscript, in addition to the product 9ec-a
(44%), we were able to isolate the C1-C2 oxidative cleavage byproduct 20 (8%) separately as one
diastereomer (stereochemistry at C2 not determined). Data for 20: R, = 0.32 (70% EtOAc/hexanes); IR
(thin film) 3335, 1772, 1759, 1733, 1598 cm™; 'H NMR (300 MHz, CDCl;) 6 7.96 (s, 1H, H1), 7.78
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(apparent d, J = 8.3 Hz, 2H, H,), 7.37 (apparent d, J = 8.1 Hz, 2H, H,), 6.14 (s, 1H, NH), 5.59 (d, J = 5.1
Hz, 1H, HI"), 5.49 (m, 1H, H4), 5.44 (m, 1H, H5), 4.97 (s, 1H, H2), 4.65 (slightly broadened s, 1H, H3),
4.61 (dd, J=7.9, 2.5 Hz, 1H, H3"), 4.38 (dd, J = 11.8, 2.3 Hz, 1H, H6a), 4.34 (dd, J = 5.1, 2.4 Hz, 1H,
H2%), 4.20 (m, 1H, H6b), 4.18 (m, 1H, H4"), 3.87 (m, 1H, H5’), 3.80-3.70 (m, 2H, H6"), 2.46 (s, 3H,
ArCH,), 2.06 (s, 3H, C(O)CH,), 1.53 (s, 3H, acetonide CH,), 1.45 (s, 3H, acetonide CH,), 1.34 (two
overlapping s, 6H, acetonide CH,); *C NMR (75 MHz, CDCL,) § 169.7 (s, C(O)CH,), 159.1 (o, C1),
157.2 (s, OC(O)N), 145.3 (s, C,), 132.3 (s, C), 130.0 (o, C,), 128.0 (o, C,), 109.7 (s, OC(CH,),0),
108.9 (s, OC(CH,),0), 96.4 (0, C1°), 86.2 (0, C2), 80.9 (C3), 70.8 (0, C4"), 70.6 (0, C3’), 70.2 (0, C2°),
68.9 (0, C5), 68.8 (0, C4), 68.5 (t, C6), 67.1 (0, C5°), 66.4 (t, C6), 25.9 (0, acetonide CHy), 25.8 (o,
acetonide CH,), 24.7 (o, acetonide CH,), 24.4 (o, acetonide CH,), 21.7 (o, ArCH,), 20.4 (C(O)CH,);
HRMS (FAB) m/z calcd for C,H,NO,sS (M+H)* 660.1962, found 660.1980.
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Current Data Parameters . H-CMR-203

NAME 1i-CMR-203
EXPNO 3 Chromatographed product
PROCNO 1
F2 - Acquisition Parameters
Date_ 20050812
Time 10.21
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 32
DS 2
o sme S
FIDR .09 z =
AQ 5.3084660 sec _ \400 0
RG 181 5
DW 81.000 usec H
DE 6.00 usec NH /
TE 2943 K O//A
D1 1.00000000 sec
TDO 1 5 0
======== CHANNEL f{ ========
NUC1 1H
P1 6.80 usec
PL1 3.00dB

SFO1 300.1318534 MHz

F2 - Processing parameters

Si 32768 F
SF 300.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
- a e
......... I N D | M | T T LI T
9 8 7 6 5 4 3 2 0 ppm

0 — O N[O [ | |0 ) 9]
(e} (e) N N o o O OO |O ] |1© o i
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Current Data Parameters

NAME 1I-CMR-203
EXPNO 4
PROCNO . 1

F2 - Acquisition Parameters
Date_ 20050812

Time 11.09
INSTRUM spect

II-CMR-203
Chromatographed product

PROBHD 5 mm BBO BB-1H o NI~ O < @ o
PULPROG __ zgpg30 px b g B B S NS 38853883533 R
10 65536 © goddd - 22 REKeE¥ggsds 88
SOLVENT CcDCI3 - N -
NS 750
DS 4
SWH 18518.518 Hz .
FIDRES 0.282570 Hz
AQ 1.7695220 sec
RG 1625.5
Dw 27.000 usec
DE 6.00 usec
TE 295.1 K
D1 2.00000000 sec
d11 0.03000000 sec
ww_mdy A.mmdmmwmmm sec
i Ph-0 H
======== CHANNEL f{ ======= O o
NUC1 13C ')
P1 5.50 usec I H
PL1 2.00 dB NH / o))
SFO1  75.4752653 MMz I OJA n&
======== CHANNEL {2 ======= m O
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 3.00dB
PL12 24.41 dB
PL13 24.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Sl 32768
SF 75.4677551 MHz | | _
wDW EM |
SSB 0
LB 1.00 Hz |
GB 0 ¥ K |
pPC 1.40 | |
|
|
i y:ic_.ﬂ."ﬂ :.%,1 L aaaini .;, P Ve Sl YL L R
........ LR 1 1 I 1 LI 1 1 i ) 1 i T i i 1 i T T 1 i 1 T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm



Current Data Parameters
NAME IV-CMR-23
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080108

Time 15.07
INSTRUM spect
PROBHD 5 mm BBO BB-1H-

PULPROG 2930
D 65536
SOLVENT DMSO
NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 161.3

DW 81.000 usec
DE 6.00 usec
TE 294.2K

D1 1.00000000 sec
TDO 1
zzzz==== CHANNEL {1 ========
NUC1 1H

P1 6.65 usec
PL1 3.00dB

SFO1  300.1318534 MHz

F2 - Processing parameters

IV-CMR-23

S| 32768 "
SF 300.1300007 MHz <
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
W,
..... v | IR AL AR I T R B T 1 T
9 8 7 2 1 0 ppm
(48] (e} (] [a\ER{Te] ~ N
(en) (@] () (e} B {e)] | O
" Al e | v NI



Current Data Parameters
NAME IV-CMR-23

i
EXPNO 2 IV-CMR-23
PROCNO 1 13C NMR
F2 - Acquisition Parameters
Date_ 20080108
Time 15.20
INSTRUM spect

PROBHD 5 mm BBO BB-1H :
PULPROG zgpg30 . , N

D 65536 - <« ©

SOLVENT DMSO @ ~ L5 589 B "ERERE{EI 8
NS 256 2 3 So So®w o CooPOB®BE O
SWH 17985.611 Hz

FIDRES 0.274439 Hz _

AQ 1.8219508 sec

RG 32768 |

DW 27.800 usec

DE 6.00 usec

TE 294.5 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA A.mmmmwomm sec

TDO

======== CHANNEL {1 ======= \
NUC1 13C

P1 9.60 usec

PL1 6.00 dB

SFO1 75.4752953 MHz

======== CHANNEL 2 ======= n
CPDPRG2 waltz16

NUC2 1H

PCPD2 72.00 usec

PL12 25.00dB

PL13 24.00dB

PL2 3.00dB

SFO2 300.1312005 MHz

F2 - Processing parameters

Sl 32768

SF 75.4677819 MHz
WDW EM

SSB 0

LB 3.00 Hz

GB 0

PC 1.40

A, NI e byt achahe Al PV NYPHY RNV T S O oy 3 TVE IV WP IPEY
VY Y P PRpRAORATER Y TR i dalahk il LORLIIR (i LU i it Mt Bl

T T T T T T T ey T T BRI T AT T ey T AAACAS RARARRARRS AARBAAS T
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm



Current Data Parameters I-AS-3

zmv_m_nmzo _.>m-m Di-t-butyl silylene-protected carbamate
PROCNO 1 By CMR on 12/21/2007
F2 - Acquisition Parameters
Date_ 20071221
Time 15.52

INSTRUM spect
PROBHD 5 mm BBO BB-1H

PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128

bw 81.000 usec
DE 6.00 usec
TE 293.8 K

D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ========
NUC1 1H

P1 6.65 usec
PL1 3.00dB

SFO1 300.1318534 MHz ’

F2 - Processing parameters

Sl 32768

SF 300.1300027 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
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~
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S
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Current Data Parameters

NAME 1-AS-3
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20071221

Time 16.14
INSTRUM spect

PROBHD 5 mm BBO BB-1H

1-AS-3

Ji-t-butyl silylene-protected carbamate
By CMR on 12/21/2007

PULPROG zgpg30
TD 65536 © o © :
N~ ™~ (2] NOVDHADU D [{s} 0 N
m_ﬁmu_.<mz._. mANOUO_m mm < w. M05.6.0.86. M ©© O
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
DW 27.800 usec
DE 6.00 usec
TE 294.0K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1 |
======== CHANNEL {1 =======
- NUC1 13C
P1 9.60 usec
PL1 6.00 dB
SFO1 75.4752953 MHz ™
D <
======== CHANNEL 2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 72.00 usec
PL12 25.00 dB
PL13 24.00 dB
PL2 3.00dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Si 32768
SF 75.4677514 MHz
WDW EM |
SSB 0 |
LB 3.00 Hz
GB 0
PC 1.40 I
|
T T i T T i T i i I i i J T I T T i T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm



Current Data Parameters IHI-CMR-229

NAME 11I-CMR-~229

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters.

Date_ 20060804

Time 15.33

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG 2g30

TD 65536

SOLVENT CDCI3

NS 32

DS 2

SWH 6172.839 Hz

FIDRES 0.094190 Hz

AQ 5.3084660 sec

RG 456.1

DW 81.000 usec

DE 6.00 usec

TE 2945K

D1 1.00000000 sec

TDO 1

z==z==== CHANNEL ] ========

NUCH1 1H

P1 6.80 usec

PL1 3.00dB

SFO1 300.1318534 MHz

F2 - Processing parameters
Sl 32768 (7))

SF 300.1300065 MHz

wbw EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
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@
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N
w
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W
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Current Data Parameters

NAME II-CMR-231

EXPNO 4 -CMR-231-F15-24

PROCNO 1 13C NMR

F2 - Acquisition Parameters

Date_ 20060804

Time 13.45

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zgpg30

TD 65536

SOLVENT ~ CDCI3 § 5 ZRIIFIN 5 2823
NS 888 B Y oolNNaN o NN
DS 4 -~ - T e e e <) MNNKN
SWH 18518.518 Hz

FIDRES 0.282570 Hz

AQ 1.7695220 sec

RG 1625.5 )
Dw 27.000 usec |
DE : 6.00 usec

TE 295.1 K I
D1 - 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec

TDO 1

======== CHANNEL ] =======
NUC1 13C

P1 5.50 usec

PL1 2.00dB

SFO1 75.4752653 MHz
==z=z===== CHANNEL {2 =======
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PLZ2 3.00dB

PL12 24.41dB

PL13 24.00 dB

SFO2 300.1312005 MHz

F2 - Processing parameters

Si 32768

SF 75.4677546 MHz
wDwW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

{iiigiz;{
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di-acylated carbamate (-NH2)

-RG-77

1H NMR

Ut —

Current Data Parameters

NAME I-RG-77
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20061128
Time 10.10
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CcDCi3

NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 114

DW 81.000 usec
DE 6.00 usec

TE 295.0 K

D1 1.00000000 sec
TDO 1

==== CHANNEL {1 ========
NUC1 1H

P1 6.80 usec

PL1 3.00dB

SFO1 300.1318534 MHz

F2 - Processing parameters
Si 32768

SF moo;mmow@mZIN
wWDW - ) 5 EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00



Current Data Parameters

NAME II-RG-77

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20061128

Time 10.45

INSTRUM spect o =) )
PROBHD 5 mm BBO Big18 3 8
PULPROG zgpg30w© © o ]
D 65536 S o 0 0
SOLVENT cociz =8 2 3
NS Nmm

DS

SWH Sm;m 518 HZ

FIDRES 0.282570 H

AQ 1.7695220 sec

RG 4597.6

DW 27.000 usec

DE 6.00 usec

TE 2957 K

D1 2.00000000 sec

di1 0.03000000 sec
DELTA 1.89999998 sec
1

TDO

======== CHANNEL 1 =======
NUC1 13C

P1 5.50 usec

PL1 2.00 dB

SFO1 75.4752653 MHz
=zz===== CHANNEL {2 =======
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 '~ 3.00dB

PL12 24.41 dB

PL13 24.00 dB

SFO2 300.1312005 MHz

F2 - Processing parameters

sl 32768

SF 754677541 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0 i
PC 1.40

I-RG-77
di-acylated carbamate (-NH2)
13 C NMR

99.2989
77.2048
73.7693
61.3024
29.5987
20.7772
20.6899

__—— 68.0460
T 67.0838

f T T T T T e [rrTre T
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Current Data Parameters I-RG-87

NAME I-RG-87
EXPNO 1 CeD6
PROCNO 1 ¥
F2 - Acquisition Parameters
Date__ 20070302
Time 17.09
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG - zg30
TD 65536
SOLVENT Cc6D6
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 228.1
DW 81.000 usec
DE 6.00 usec
TE 2952 K
D1 1.00000000 sec
TDO 1
zzz===== CHANNEL f1 ========
NUCA1 1H
P1 6.80 usec
PL1 3.00dB
SFO1 300.1318534 MHz
F2 - Processing parameters
Sl 32768 (7))
SF 300.1300323 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
g B | A A U
I T T L T N LI N T T M B '
9 8 7 6 5 . 4 3 2 1 0 ppm
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Current Data Parameters

NAME 1I-RG-87
EXPNO 2 II-RG-87
PROCNO 1 C6D6
F2 - Acquisition Parameters
Date_ 20070302
Time 17.28
INSTRUM spect
PROBHD 5 mm BBO BB-1H
ﬂ_w:._umoo zgpg30
65536
SOLVENT C6D6 3 & I8 8AKBAJS 2 S5ey 2 o
NS 14145 3 8 3% 8338 ] ONN o S <o
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
Dw 27.800 usec
DE 6.00 usec
TE 2957 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL 1 =======
NUC1 13C
P1 9.30 usec
PL1 6.00 dB 6e \f O _NH;
SFO1  75.4752953 MHz o w2
z======== CHANNEL {2 ======= O
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL12 25.60 dB
PL13 24.00 dB
PL2 3.00dB
SFO2 300.1312005 MHz -
2 0
F2 - Processing parameters - NS
sl 32768 . L %Vfﬁ%w
SF 75.4677052 MHz _a =
wDW EM SN
SSB 0 I | | 3
LB 1.00 Hz
GB 0 q | _
PC 1.40 | &
4 i
| 4
!
|
e - L¥ e | L i
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



Current Data Parameters 1IV-CMR-1

NAME IV-CMR-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071106
Time 16.57
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT Acetone 6f /:\
NS 16 'e)
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz -
AQ 5.3084660 sec
RG 456.1
Dw 81.000 usec
DE 6.00 usec
TE 2946 K
D1 1.00000000 sec
TDO 1
======== CHANNEL ] ========
NUC1 1H
P1 6.65 usec
PL1 3.00dB
SFO1 300.1318534 MHz
F2 - Processing parameters
Sl 32768 (7))
SF 300.1300040 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0 \
PC 1.00
ol
| T . ] % rf\SL r‘\\ f&;\lL{rl\, .
AR N T T T N | T T T | T T T AR
10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

NAME IV-CMR-1
EXPNO 2 IV-CMR-1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071107
Time 1.58
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT & _ Acetone 8 ]9 2 g NnQ Fooyo D
NS ©8192 8 $¥ S S oo CoOCoa g ®
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 118219508 sec
RG 32768
DwW 27.800 usec
DE 6.00 usec
TE 2952 K
D1 2.00000000 sec
d11 0.p3000000 sec
DELTA 1.88999998 sec
TDO 1
======== OCHANNEL {1 =======
NUCH1 13C
P1 9.60 usec
PL1 6.00 dB
SFO1 15.4752953 MHz
===c=z=z== (HANNEL 2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 72.00 usec
PL12 25.00 dB
PL13 24.00 dB
PL2 3.00dB
SFO2 300.1312005 MHz
F2 - Procesging parameters
Sl 32768
SF 754676762 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0 I
PC 1.40
|
!Js\iLr o o, - et - " wad ke, |1c1ri_ " e rlst.i.
{ T T [ T T T T T T T T i T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

ppm



o::maom”mvmqmamaa IV-CMR-21
NAME IV-CMR-21
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080109

Time 13.19
INSTRUM spect
PROBHD 5 mm BBO BB-1H

PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 161.3

DW 81.000 usec
DE © 6.00 usec
TE 2940K

D1 1.00000000 sec
TDO 1
====z==== CHANNEL ] s=======
NUC1 H

P1 6.65 usec
PL1 3.00dB

SFO1  300.1318534 MHz

F2- _.u_dommmm:m parameters

Si 32768 )
SF 300.1300007 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

o
@
~J
[e)}
U'I'
=
w
s]

0 ppm

1.00
2.00
5.99
1.02
7.06

3.01 "
I——\—

5,14

6.07



Current Data Parameters
NAME IV-CMR-21

EXPNO 3 IV-CMR-21 .
PROCNO 1 13C NMR
F2 - Acquisition Parameters
Date_ 20080109
Time 14.29
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536 . © o
<t N N~ <t NO Y~ O M~N w oW
R g 8§ 9 3 NS : 28 g
DS 4 - = 3 <) KRRKER86 © N 9
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
Dw 27.800 usec
DE 6.00 usec I ]
TE 2948K |
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1 . O
======== CHANNEL {1 =======
NUC1 13C OQ
P1 9.60 usec
PL1 6.00 dB \f O. _NH
SFO1 75.4752953 MHz 0 /:\ 2
z======= CHANNEL {2 ======= O
CPDPRG2 waltz16
NUC2 1H
PCPD2 72.00 usec
PL12 25.00dB
PL13 24.00dB
PL2 3.00dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Sl 32768
SF 75.4677522 MHz
WDwW EM
SSB 0
LB 3.00 Hz ey
GB 0 |
PC 1.40
|
|
L q...ﬁmi.?%%%i rr. L SRPPPRTA— Y SR A
T LAB 1 i T M| T T i 1 T T T 1 T T T I i i
210 200 190 180 170 160 150 140 130 120 90 80 70 60

T
110 100

50

40

I
-10 ppm



Current Data Parameters . IV-CMR-13
z>z%xvzo _<-o_sm;w 1H NMR after rechromatography

PROCNO 1

F2 - Acquisition Parameters
Date_ 20071217

Time 11.38
INSTRUM spect
PROBHD 5 mm BBO BB-1H

PULPROG . zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 90.5
bw 81.000 usec
DE 6.00 usec
TE 2936 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 s======= m_.._
NUCH1 1H
P1 6.65 usec
PL1 3.00dB

SFO1 300.1318534 MHz

F2 - Processing parameters

Sl 32768
SF 300.1300024 MHz
wWDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A A Y A
_ ; ﬁ — }l J
T "7 T | N T T T T R I | I | T AR
9 8 7 6 5 4 3 2 1
o o o o] |~ olo | — o~ ~
o o o ol o clo] o o — o
- l — | | N " o 0



Current Data Parameters
NAME IV-CMR-13

EXPNO 2 IV-CMR-13

PROCNO 1 13C NMR

F2 - Acquisition Parameters

Date_ 20071211 : 6h
Time 14.19

INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

SOLVENT b g &8 B3Ry r ©
S (s %] NP ~ NOO®Y I ™0 oo oN
NS 3169 g 3I¥ &8k o NI P " o ac
DS 4 - - - e D MNNNNNOO NN i’
SWH 17985.611 Hz .
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
Dw 27.800 usec
DE 6.00 usec |
TE 2945 K |
D1 2.00000000 sec il
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
zmmmm==== CHANNEL {1 =======
NUCA1 13C
P1 9.60 usec
PL1 6.00 dB
SFO1 75.4752953 MHz ) 0
======== CHANNEL {2 ss=s=s===
CPDPRG2 waltz16 I
NUC2 1H .
PCPD2 72.00 usec
PL12 25.00dB
PL13 24.00 dB .
PL2 3.00dB .
SF0O2 300.1312005 MHz
F2 - Processing parameters
Sl 32768
SF 75.4677540 MHz
wDwW EM
SSB 0 .
LB 3.00 Hz ’ | i |
GB 0 : | ! !
PC 1.40 B
. . .
]
|
Serad o N gl ", Ck»r.r ~ v _.1..%. “ f L B 5 _»..;_ el " Lﬁ

T I T T
210 200 190 180 170

T T T b i
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm



Current Data Parameters III-CMR-283

NAME 1I-CMR-283
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071003
Time 15.28
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30 \
D 65536 0 Si0 6i
SOLVENT CDCI3 /] I
NS 16 )
DS 2
SWH 6172.839 Hz NH,
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 90.5
Dw 81.000 usec
DE 6.00 usec
TE 2942 K .
D1 1.00000000 sec
TDO 1
=zzzz=== CHANNEL ] ========
NUC1 1H
P1 6.65 usec
PL1 3.00dB
SFO1 300.1318534 MHz
F2 - Processing parameters
Sl 32768 . n QL
SF 300.1300038 MHz o
wDW EM
SSB 0
LB 0.30 Hz
GB 0 ’
PC 1.00
f T T | I T T T | I T T T
9 8 7 6 5 4 3 2 1 0  ppm
o ™~ — o= o~ o
o o o ololo ™ o))
i — o™ O\ et (s o) i
i i



Current Data Parameters

NAME 1I-CMR-279 )

EXPNO 4 1I-CMR-279
PROCNO 1 F20-32

F2 - Acquisition Parameters 13C NMR
Date_ 20070928

Time 16.55

INSTRUM = spect

PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536 o o

SOLVENT CDCI3 © < 2 g38s:
NS 1053 8 g @ NN
DS 4 = - 5} [N N Ny Ny
SWH 17985.611 Hz

FIDRES 0.274439 Hz

AQ 1.8219508 sec

RG 32768 |

DwW 27.800 usec . b

DE 6.00 usec

TE 2949 K

D1 2.00000000 sec

d11  0.03000000 sec k

DELTA 1.89999998 sec

TDO 1 sie)

======== CHANNEL {1 =======

NUCH1 13C

P1 9.60 usec

PL1 6.00 dB

SFO1 75.4752953 MHz

======== CHANNEL {2 s======

CPDPRG2 waltz16

NUC2 1H

PCPD2 72.00 usec

PL12 25.00dB

PL13 24.00dB

PL2 3.00dB

SFO2 300.1312005 MHz

F2 - Processing parameters

Sl 32768

SF 75.4677507 MHz
WDW EM

SSB 0

LB 3.00 Hz

GB 0

PC 1.40

i FYPOREeITY iy oy A arkhd Mkl WO ) LA e A JETPRTG N Aosbonrind H
A "} M Py ARV i) 4 Y Ml uidi i WALl dl g A

— 66.73

— 61.50
-4.59
-5.01
-5.07
-5.34

T T T T T AAAAAARARY T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70



Current Data Parameters

-CMR-241
NAME -CMR-241 i _nuwm_/m-wmh.
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060914
Time 14.47
INSTRUM spect
PROBHD 5 mm BBO BB-1H
‘PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 32
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 161.3
bDw 81.000 usec
DE 6.00 usec
TE 2944 K
D1 1.00000000 sec
TDO 1
=======z= CHANNEL {| ======z==
NUCH1 1H
P1 6.80 usec
PL1 " 3.00dB
SFO1 300.1318534 MHz
. o
F2 - Processing parameters w
Sl 32768 ol
SF 300.1300080 MHz
wDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[ T i T (I T T LI
9 5 4 3 2 1 0 ppm
— )l o oo |n|n|m <t| |eN n Tp} ™
~ ) o olon|olo|— o | o o —
m ) — N[O || |m i | — ™~ o~



'

, Current Data Parameters-

- NAME H-CMR-241 )
EXPNO 4 -CMR-241
PROCNO 1 _ F28-35
F2 - Acquisition Parameters 13C NMR
Date_ 20060914 ’
“Time 15.20
INSTRUM - spect.
PROBHD 5mm BBO BB-1H
PULPROG 5 zgpg30
D 65536
* SOLVENT cDCi3 g RUE8588 § g YygsszagRNen T
DS e 2 SRSNENE P 8 SRRRENRREEES &
SWH 18518.518 Hz )
FIDRES 0.282570 Hz !
AQ 1.7695220 sec :
RG 2580.3 - !
DW 27.000 usec !
DE 6.00 usec
TE 295.1 K
D1. 2.00000000 sec

d11 0.03000000 sec
DELTA . 1.89999998 sec
1

TDO
====z==== CHANNEL ] =======
- NUC1 13C
P1 5.50 usec
- PLA 2.00dB
SFO1 75.4752653 MHz
z=z=====z== CHANNEL f2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 3.00dB-
. PL12 24.41-dB
PL13 2400 dB

SFO2 300.1312005 MHz !

F2.- Processing parameters

S 32768
SF: 75.4677540 MHz
WDW- EM
- 8SB 0
LB 1.00.Hz
-GB 0
PC 1.40

T T T T T T T T T T T T T e T T T T T
- 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 4



Current Data Parameters H-CMR-235

NAME II-CMR-235
EXPNO 13 F38-42

PROCNO 1 1H NMR CDCI3

F2 - Acquisition Parameters

Date_ 20060814

Time 16.46

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 6172.839 Hz

FIDRES 0.094190 Hz

AQ 5.3084660 sec

RG 362

DwW 81.000 usec

DE 6.00 usec

TE 2944 K

D1 1.00000000 sec

TDO 1

======== CHANNEL f1 ========

NUC1 1H

P1 6.80 usec

PL1 3.00dB

SFO1 300.1318534 MHz

F2 - Processing parameters

Si 32768

SF 300.1300056 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

e}
(e}
~1
[e))
(& =
e -
w
\S]
=

7.12
)
0.85
2.07
0.95
1.99
2.40
.06
48



Current Data Parameters

NAME 11I-CMR-235

EXPNO 14 llI-CMR-235

PROCNO . 1 F38-42

F2 - Acquisition Parameters 13C NMR

Date__ 20060815 .

Time 10.53

INSTRUM spect

PROBHD 5 mm BBO BB-1H

wmrﬂmoo zgpg30

T 65536

SOLVENT CDCI3 P SRILLSHRNY © OOt ©— I~ 0 POOMLTOOM—ND I~
NS 20480 2 R EEERERRE P S BRENGe o rMMcCSooduemadde 2
DS 4 - RGN S0 Sl S S N > NNNNNN®OO© B OO OANNNNN~— F
SWH 18518.518 Hz

FIDRES 0.282570 Hz

AQ 1.7695220 sec . .

RG 3649.1

DW 27.000 usec

DE 6.00 usec

TE 296.4 K

D1 2.00000000 sec

di1 0.03000000 sec
DELTA 1.89999998 sec

TDO 1

======== CHANNEL f1 =======

NUC1 13C

P1 5.50 usec

PL1 2.00dB

SFO1 75.4752653 MHz 1))
======== CHANNEL 2 =======

CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 . 3.00dB |
PL12 2441 dB

PL13 24.00 dB

SFO2 300.1312005 MHz

F2 - Processing parameters

sl 32768

SF_ 754677493 MHz

WDW EM

SSB 0 _

LB 1.00 Hz _

GB 0 _ -
PC 1.40

' ; b g b S 4 , , . b
BN _ L ¥ } ) %

™ T T T T T T ! i T T T i T T T

U i T T i 1 T
210 200 180 . 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm



Current Data Parameters

I-RG-71 NAME II-RG-71
di-acylated carbamate, amidoglycosylation EXPNO 5
1H NMR- alpha product . PROCNO 1
F2 - Acquisition Parameters

Date_ 20061016

Time 10.45

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zg30

D 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 6172.839 Hz

FIDRES 0.094190 Hz

AQ 5.3084660 sec

RG 114

Dw 81.000 usec

DE 6.00 usec

TE 2948 K

D1 1.00000000 sec

TDO 1

==z======= CHANNEL {1 ========

NUC1 1H

P1 6.80 usec

PL1 © 3.00dB

SFO1 300.1318534 MHz

F2 - Processing parameters
Sl 32768
SF 300.1299995 MHz

SSB © o

LB 0.30 Hz
GB 0

PC 1.00

B
A a L B B S S T _...._...‘_44.<..4..~.....,u..._.. ....... I ey R A T
9 8 7 6 5 4 3 2 1 0 ppm
w0 To] S~ IN|N N O O[] |O [e)} wn
()} [e)} AN |IO 1O QIO IO} O (s} i
o (@) OO [ | el ] Ne] Q]



Current Data Parameters

NAME 11I-CMR-245
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters
Date_ 20070803
Time 10.43
INSTRUM spect

PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536 -
SOLVENT CDCI3 N~
NS 1613 23
DS 4 -
SWH 17985.611 Hz

FIDRES 0.274439 Hz

AQ 1.8219508 sec

RG 32768

DW 27.800 usec

DE 6.00 usec

TE 2955K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec

TDO 1

==zzzzz== CHANNEL {1 =======
NUC1 13C

P1 9.60 usec

PL1 6.00 dB

SFO1 75.4752953 MHz
======== CHANNEL f2 =======
CPDPRG2 waltz16

NUC2 H

PCPD2 72.00 usec

PL12 25.00 dB

PL13 24.00 dB

PL2 3.00dB

SFO2 300.1312005 MHz

F2 - Processing parameters

S| 32768

SF 75.4677540 MHz
WDW EM

SSB 0

LB 3.00 Hz

GB 0

PC 1.40

[I-CMR-245

—— 158.86
—— 13759
—— 115.17
——96.32

N
e
[=}
32}

———28.28
—20.72

e

i e e e

T T T T T
210 200 190 180 170



Current Data Parameters [1I-CMR-249

NAME 1iI-CMR-249
EXPNO 4 F23-30

PROCNO 1

F2 - Acquisition Parameters

Date_ 20070809

Time 14.11

- INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zg30

D 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 6172.839 Hz

FIDRES 0.094190 Hz

AQ 5.3084660 sec

RG 161.3

Dw 81.000 usec

DE 6.00 usec

TE 294.5K

D1 1.00000000 sec

TDO 1

s======= CHANNEL {1 ====zo==o

NUC1 1H

P1 6.65 usec

PL1 3.00dB

SFO1 . 300.1318534 MHz

F2 - Processing parameters

S| 32768 . n
SF 300.1300017 MHz
wDw : EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
-

w
[ee}
~J
[e)}
]
-
w
[\
=

0 ppm
(@) (@] (@] (o)} [} (] (e oo (e} o (] —i i
o~ ™ ~ o o fit | el T I T A O ™ wn ™



Current Data Parameters

NAME HI-CMR-249
EXPNO 5 II-CMR-249
PROCNO 1 F23-30
F2 - Acquisition Parameters
Date_ 20070809
Time 16.17
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT  CDCI3 i B S 8388 5 9 V9gRLeLNTY @ oW £
NS 1011 3 ) 3 = 83§ 2 © NN IS G0 w s 0 Sw =o
i ) S N N B AV A7 T
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
DW 27.800 usec
DE 6.00 usec
TE 295.2K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL 1] ====s===
NUC1 13C
P1 9.60 usec
PL1 6.00 dB
SFO1 75.4752953 MHz %) %
zzz====== CHANNEL 2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 72.00 usec |
PL12 25.00 dB !
PL13 24.00 dB
PL2 3.00dB
SFO2 300.1312005 MHz
F2 - Processing parameters
S 32768
SF 75.4677540 MHz
wDw EM
SSB 0
LB 3.00 Hz _ ~
GB 0 T
PC 1.40 | i
|
e Jﬁi.:a..{?{?}ii;ix rrt&{{iziffi..zw.__.r: L
I T T i T l ] T T T 1 T T T i T i T T T 1 T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

-10 ppm



Current Data Parameters IV-CMR-7

NAME IV-CMR-7

EXPNO 4 F8-15

PROCNO 1 :
F2 - Acquisition Parameters
Date_ 20071118
Time 18.26
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
D 65536
SOLVENT Acetone
NS 16
- DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 322.5
Dw 81.000 usec
DE 6.00 usec
TE 2946 K
D1 1.00000000 sec
) TDO 1 -

======== CHANNEL f{ ========
NUCH1 1H
P1 6.65 usec
PLA1 3.00dB

SFO1  300.1318534 MHz

F2 - Processing parameters

sl 32768 . )
SF 300.1300040 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T N I T [ T T A N T T A
10 9 g 7 6 5 4 3 2 1 0 ppm
N O || O I~~~ e o] — (e8] [o0]
(02} [aN) MO e {r [ N ™M o™ <



Current Da

ta Parameters

NAME IV-CMR-7
EXPNO 5 IV-CMR-7
PROCNO 1 F8-15
F2 - Acquisition Parameters 13C NMR
Date_ 20071119
Time 4.30
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
D 05536 © 0 < ©
SOLVENT &N Acetone N 3] -~ 3] 0 0O ©N~ o~ NDOMONO—OW
5 5 : 3 3 M N ©x © o QO OOt ®
NS £9216 st § 3 2 o PR P P
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1/8219508 sec
RG 32768 -
DW 27.800 usec
"DE 6.00 usec
TE 294.7K
D1 2.00000000 sec
di1 0.p3000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 =======
NUC1 13C
P1 9.60 usec
PL1 6.00 dB
SFO1 15.4752953 MHz
z==z====z== GHANNEL {2 =======
CPDPRG2 waltz16
NUC2 “1H
PCPD2 72.00 usec
PL12 25.00dB
PL13 24.00 dB
PL2 3.00dB
SFO2 300.1312005 MHz
F2 - Procesging parameters
Sl B2768
SF - 7514676762 MHz
WDW EM i - I I
SSB 0
LB 3.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T i I T T T T T T M
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



Current Data Parameters . )
NAME IV-CMR-7 ﬂ<_um%wm 7
EXPNO 9

PROCNO 1

F2 - Acquisition Parameters
Date_ 20071119

Time 10.37
INSTRUM spect
PROBHD 5 mm BBO BB-1H

PULPROG 2930
- TD 65536
SOLVENT Acetone . :
NS 48 : O O
DS 2 O
SWH 6172.839 Hz
FIDRES 0.094190 Hz \‘_/ "
AQ 5.3084660 sec 4 0o~ O NH
RG 574.7 . 0
DW 81.000 usec . - m I%
DE 6.00 usec -
TE 2942 K O
D1 1.00000000 sec :
TDO 1
z======= CHANNEL {1 ========
NUCA1 1H
P1 6.65 usec
PL1 3.00dB

SFO1 300.1318534 MHz

F2 - Processing parameters

Sl 32768
SF 300.1300040 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
iaaatn h g
I ! T T i I YTt T TrrTTTTTTT IR prrTTTT T
10 9 8 7 6 5 4 3 2 1
[e)} o e} .96 sl B AS (e o] i (o]
e} o o O N[ [N | o o~ <



Current Data Parameters

- NAME IV-CMR-7
EXPNO 10 IV-CMR-7
PROCNO 1 F23-28
F2 - Acquisition Parameters 13C NMR
Date_ 20071120
Time 4.06
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
SOLVENT 5 et 2 & 8 & DREND =W
N cetone ~ R N «@ = 2eN% 9 - VRO O W0
NS L9216 3 5 3 o 5 R R R SR P e
DS N 4 - - - - ® NN KO © 0 HOHOOHNNNN
SWH 17985.611 Hz ’
FIDRES 0.274439 Hz
AQ 118219508 sec
RG 32768
Dw 27.800 usec
DE 6.00 usec
TE 2951 K
D1 2.00000000 sec
d11 0.p3000000 sec O o)
DELTA 1.89999998 sec 0 Y
TDO 1 M/
======== (HANNEL f1 ======= O O ZI
NUC1 13C 0O
P1 9.60 usec /%
PL1 6.00 dB 71-B 0 o
SFO1 5.4752953 MHz n3
zzzmzzmzzz ((HANNEL {2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 . 72.00 usec
PL12 25.00 dB
PL13 24.00 dB
PL2 3.00dB
SFO2 300.1312005 MHz
F2 - Procesging parameters
Sl 82768
SF 75|4676753 MHz
wWDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40
| I !
|
y A
I T T i T T T 1 T T T T T T T T T T T I T ™ T AR BARRARR
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



Current Data Parameters IV-CMR-27
NAME IV-CMR-27
EXPNO 4 F20-36
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080117

Time 17.20
INSTRUM spect
PROBHD 5 mm BBO BB-1H

PULPROG 2930
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 114
DW 81.000 usec
DE 6.00 usec
TE 2943 K
D1 1.00000000 sec
TDO 1
==z====== CHANNEL {1 s=s======
NUC1 1H
P1 6.65 usec
PL1 3.00dB
SFO1 300.1318534 MHz
F2 - Processing parameters
Sl 32768 %)
SF 300.1300012 MHz .
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
\ % \ \ ) 1
I é Al e I S
I T T T T T T [T T T T | I S B A A | AR I
9 8 7 6 5 4 3 2 1 0 ppm

o ) ~l—lo | o |~ o~ ~ ™M ~

(o) [e)) WO IO (&) (e} o @) (@) [en] o~

(o) (e AN e — <3 — <f* ~N (o)} wn



Current Data Parameters

NAME IV-CMR-27
EXPNO 5 IV-CMR-27
PROCNO 1 F29-36
F2 - Acquisition Parameters 13C NMR
Date_ 20080117
Time 2041
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
D 65536 < -~ > °
<t [e;] ~ (=] ~r NO O OV~ O W) 000 N
R 2 B 5 c : CDEERGRIEY hE R i
DS 4 . bt < - = o NNNNNOO®© O AN N~ 100
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
DwW 27.800 usec |
DE 6.00 usec
TE 2946 K
D1 2.00000000 sec
d11 0.03000000 sec -
DELTA 1.89999998 sec
TDO 1
======== CHANNEL {1 =======
NUC1 13C
P1 9.60 usec
PL1 6.00dB
SFO1 75.4752953 MHz
======== CHANNEL {2 ====s===
CPDPRG2 waltz16
NUC2 1H
PCPD2 72.00 usec
PL12 25.00 dB
PL13 24.00dB
PL2 3.00dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Sl 32768
SF 75.4677529 MHz
WDwW EM
SSB 0
LB 3.00 Hz | L
GB 0 | _ !
PC 1.40 Ly
|
|
. r g prreA r{{rr i, harly LLf(f. Ar ! ﬁ
AR T 1 T 1 T T T I I T T T T T T T T i T T 1 T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10 ppm



Current Data Parameters . - -
NAME IV-CMR-27 IV-CMR-27

EXPNO 10 F38-42
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080118
Time 15.15
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 64
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 574.7 \
DW 81.000 usec \f
DE 6.00 usec 0 O%
TE 293.6 K 0
D1 1.00000000 sec 7 ..m
TDO 1 9
======== CHANNEL {{| ========
NUCH1 1H
P1 6.65 usec
PL1 3.00dB

SFO1 300.1318534 MHz

F2 - Processing parameters

Sl 32768
SF 300.1300048 MHz . w
WDW EM
§SB 0
LB 0.30 Hz
. GB 0
PC 1.00

.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

_4.02
1.24

5.76 ]
7.47
11.30

6.60



Current Data Parameters

NAME IV-CMR-27
EXPNO 11 IV-CMR-27
PROCNO 1 F38-42
F2 - Acquisition Parameters 13C NMR
Date_ 20080118
Time 16.12
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
™D 65536 © © ~ @
SOLVENT CDCI3. o ® © = ® Y2835 3IL @ el S ey
NS 15419 3 5 5 2 ‘© AN RN R Ry N oo o @ W0
DS 4 - - - -~ e NNNNNNOOO o ® N N~ 0
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
Dw 27.800 usec
DE 6.00 usec
TE 293.7K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL ] =======
NUC1 13C
P1 9.60 usec
PL1 6.00 dB
SFO1 75.4752953 MHz
=z=z=z===== CHANNEL {2 =z=====
CPDPRG2 waltz16
NUC2 1H
PCPD2 72.00 usec
PL12 - 25,00dB
PL13 24.00 dB
PL2 3.00dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Si 32768
SF 75.4677507 MHz
wDwW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40 |
| l
| |
| |
|
i qi i i 4
T “T T B T T i T T T T i T T 1 T T M T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 . 80 70 60 50 40 30




Current Data Parameters

IV-CMR-31
NAME IV-CMR-31
- EXPNO 14 F22-33
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080201
Time 10.33
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930
TD 65536
SOLVENT CDCI3
- NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 71.8
Dw 81.000 usec
DE 6.00 usec
TE 2944 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 e
NUC1 1H
P1 6.65 usec
PLA1 3.00dB
SFO1 300.1318534 MHz
F2 - Processing parameters
Si 32768
SF 300.1300024 MHz
wDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
k ] "
gﬁ .L.Eb F[L}l\fv}"\rlr\\ "
......... | L A I LI T S I A " | T
9 8 7 6 5 4 3 2 1 0 ppm
— «Q <« (e} (323 8 Lo OiM - Mo [ee] < @ N [e)} o0 =t
(@] [e)} (o)} (@) DN} O Ojojojojjo|o [e)} o (o)} i — [selle)]
™~ — o o LR I 1 B B O B TN T ™ — ™~ &) ™~



Current Data Parameters
NAME IV-CMR-31

‘EXPNO 16 IV-CMR-31
PROCNO 1 F22-33 .
F2 - Acquisition Parameters 13C NMR
Date_ 20080201
Time 12.11 ’
INSTRUM spect
PROBHD 5 mm BBO BB-1H
.ﬂxcumom mmmun% Pg30
[{e] o O Mo (52}
SOLVENT ~ CDCI3 = o K Ees g g 3vg82ey o 18885 53
BS 2 2 3 54888 ¢ §  2RRC3EG 8 SRER T T
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec L
RG 32768 |
Dw 27.800 usec _
DE 6.00 usec
TE 2941 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL {{ s=====-
NUCH1 13C
P1 9.00 usec
PL1 6.00 dB
SFO1 75.4752953 MHz n'e
N~
======== CHANNEL {2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 81.00 usec
PL12 26.00dB
PL13 26.00dB
PL2 3.00dB
SFO2 300.1312005 MHz
|
F2 - Processing parameters !
Sl 32768
SF 75.4677534 MHz
wDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40 |
, , | 1
__ | |
RTINS Wb s A Ay
T [} T 1 l T 1 T T I T T T T I T T T i i i T i
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm



Current Data Parameters . IV-CMR-31
NAME IV-CMR-31
EXPNO 11 F36-45

PROCNO 1

F2 - Acquisition Parameters
Date_ 20080129

Time 16.43
INSTRUM spect
PROBHD 5 mm BBO BB-1H

PULPROG 2930
D 65536
SOLVENT CcDCI3
NS 64
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 574.7
DW 81.000 usec
DE 6.00 usec
TE 293.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ========
NUCH1 : 1H
P1 6.65 usec
PL1 3.00dB
SFO1 300.1318534 MHz
F2 - Processing parameters
Sl 32768 on ©
SF 300.1300051 MHz ) N~
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
y 4 Qh \ J \ L (f
. i o ; S
[ [T T T MR A T T T T | T R B R I
9 8 7 6 5 4 3 2 1 0 ppm
() (@) < N MO O N | DY | O o™ n e} [e0) "N
~N [N} (e (o] NO [ N[O [ [N RO fe—f <t ~N ~N (ee] [e2R{e)}
N N i o O e | A O | o N m™m w NN



Current Data Parameters

NAME IV-CMR-31
EXPNO 12 IV-CMR-31
PROCNO 1 F36-45
F2 - Acquisition Parameters 13C NMR
Date_ 20080129
Time 16.56
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
T 65536 o © N — o ©
SOLVENT CDCI3 S S © Voo S g JVSSBIVES @ 22588 % Noo
NS 17746 ] 2 & 83N 2 6 ONNKNOWOSSK o SPww <N ST
DS 4 -~ -~ Ll i i -~ (2] MNMNNMNNMNMNNO OO w MNOANNANNY™ T ¥
SWH- 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec :
RG 32768
DW 27.800 usec
DE 6.00 usec
TE 2941 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1 |
======== CHANNEL f{ =======
NUCH1 13C
P1 9.00 usec
PL1 6.00 dB
SFO1 75.4752953 MHz
======== CHANNEL 2 =======
CPDPRG2 walitz16 >
NUC2 1H
PCPD2 81.00 usec
PL12 26.00dB Il
PL13 26.00 dB :
PL2 3.00dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Sl 32768
SF 75.4677507 MHz
WDW EM
SSB 0 |
LB 3.00 Hz
GB 0 |
PC 1.40 | - I [
| Lo !
|
|
TR I bl z}{
1 T hAAAAE B i T T | RARRRA T T ] T T T T T T 1 | T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30




Current Data Parameters 1I-CMR-287

NAME 11-CMR-287
EXPNO 7 F29-34
PROCNO 1
F2 - Acquisition Parameters
Date__ 20071011
Time 11.20
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 114
Dw 81.000 usec
DE 6.00 usec
TE 2943 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ===z=====
NUCH1 1H
P1 6.65 usec
PL1 3.00dB
SFO1 300.1318534 MHz
F2 - Processing parameters
Sl 32768 - 0
SF 300.1300029 MHz 0N
WDW EM :
SSB 0
LB 0.30 Hz '
GB 0
PC 1.00
| /. \\. \\ J./ A \,_ y %r
| i AN ]
......... T | R B RS " [ e ] A I '
9 8 7 6 5 4 3 2 1 0 ppm
N ~{ |o ~[ojo)la e loo [in]ey n 0 o <
fo ~| |o wio|o|lo o= s e | e o C) w0 ~
n w| |~ Mol i~ ~|o|o|~|—|w < < o n
— o~ — — ™ ©



Current Data Parameters

NAME HI-CMR-287

EXPNO 8 11-CMR-287

PROCNO 1 : F20-34

F2 - Acquisition Parameters 13C NMR A_U =1 v

Date__ 20071011

Time 11.35

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zgpg30

SOLvENT > Cocia IR & % & TNy esQ
NS 1040 3% 55 ¥ P DA NI =Sl B B N o sCEnmEe SRQNNON
DS 4 =< PR - OO OIS MNMNNNIK OGO OO OIW0W AANNNNN ™ - — TYITRR®WW
SWH 17985.611 Hz

FIDRES 0.274439 Hz !

AQ 1.8219508 sec

RG 32768

DW 27.800 usec _ _

DE 6.00 usec :

TE o 294.7TK I

D1 2.00000000 sec f

d11 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

======== CHANNEL {1 =======

NUC1 13C

P1 9.60 usec

PL1 6.00 dB

SFO1 75.4752953 MHz ) m
===zz==== CHANNEL {2 =====z==

CPDPRG2 waltz16

NUC2 1H

PCPD2 72.00 usec

PL12 25.00 dB

PL13 24.00 dB

PL2 3.00dB

SFO2 300.1312005 MHz

F2 - Processing parameters

S 32768

SF 75.4677515 MHz |
WDW EM :

SSB 0 . ,
LB 1.00 Hz | | ”
GB 0 _

PC 1.40 |

il o) i rc.l(.fa .%?%CLFJJ pni o s

T T T T i T T T T I T

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm



NAME IV-CMR-41

EXPNO 4 _ IV-CMR-41
PROCNO 1
Date_ 20080328 F21-28
Time 10.59

INSTRUM spect
PROBHD 5 mm BBO BB-1H

PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128
DW 81.000 usec o)
DE 6.00 usec \:/
TE 293.8 K 0)
Dt 1.00000000 sec
TDO 1
===z===z== CHANNEL f{ ========
NUC1 1H \r
P1 6.65 usec
PL1 3.00dB
SFO1 300.1318534 MHz
Sl 32768
SF 300.1299985 MHz
wWDW EM
SSB 0
LB G 0.30 Hz
B 0 -
PC 1.00 n3
L J
I A [ A L B | AL I T | IR A T L
9 8 7 6 5 4 3 2 1 0 ppm
(&) (o0} (o)) ) —O—HIO|IOVO|O
(@} (e} (o] O[O O\O () (@] AN

0.06
20

0.90/
10/

1.03/

3.50
6.55
6.42
7.19



NAME IV-CMR-41
EXPNO 7
PROCNO 1 :
mma| mmomommo IV-CMR-41
ime 6.23
INSTRUM spect F21-28
PROBHD 5 mm BBO BB-1H 13C NMR on June 20, 2008
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 526
DS 4
PIDRES 0274430 11
2744 z ~ @
AQ 1.8219508 sec So @ N SSBRRNALBL K ]y & 8 =
RG 32768 SR g KRgeevgsds 99 88 8
DwW 27.800 usec .
g ) N T
TE 2947 K
D1 2.00000000 sec |
D11 0.03000000 sec 1l
TDO 1
======== CHANNEL f1 ==z=====
NUC1 13C
P1 9.00 usec
PL1 6.00dB
SFO1 75.4752953 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 81.00 usec —
PL2 3.00 dB N
PL12 26.00dB
PL13 26.00dB
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677544 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40
| |
! |
I !

i

i

»v _

1 T T T 1 T T LIRS | T LI ¥ T T T T T T T T T T ey
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm



NAME IV-CMR-41

EXPNO 5 IV-CMR-41
PROCNO 1
Date_ 20080328 F36-40
Time 17.01

INSTRUM spect
PROBHD 5 mm BBO BB-1H

PULPROG zg30

TD 65536 -
SOLVENT CDCI3

NS 128 :

DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 812.7
Dw 81.000 usec
DE 6.00 usec
TE 293.7K
D1 1.00000000 sec
TDO 1
===z==== CHANNEL {f{ ========
NUC1 1H
P1 6.65 usec
PL1 3.00dB
SFO1 300.1318534 MHz
Sl 32768
SF 300.1300051 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

| N | AT

R Eaaana
0.5 0.0 ppm

o
w
o1
w
o
N
(&2
N
(@]
=
w
I_-\
o

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

1.23
1.03
1.41
1.27 _ .
2.00
3.04
8.49

1.00
1.02



NAME IV-CMR-41

EXPNO 11

PROCNO 1

,_w.ma- MwwmmoMmm IV-CMR-41
me & F36-40

INSTRUM spect

PROBHD 5 mm BBO BB-1H June 25, 2008

PULPROG zgpg30

D 65536

SOLVENT CDCI3

NS 15166

DS 4

SWH 17985.611 Hz

FIDRES 0.274439 Hz © © w0

AQ 1.8219508 sec 55 = 8 ¥¢885983Y 7§ 8 8GR 3R 5
RG 32768 SR~ § RREgEEsEg ¥ ¥ 888 ]S E
D! .800 usec

- AT TV

TE 2948 K .

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

zmzm=m==== CHANNEL | ====zz===

NUCH1 13C

P1 9.00 usec

PL1 6.00dB

SFO1 75.4752953 MHz O

======== CHANNEL {2 ========

CPDPRG2 waltz16

NUC2 1H

PCPD2 81.00 usec

PL2 3.00dB

PL12 26.00 dB \r o
PL13 26.00 dB 0 %

SFO2 300.1312005 MHz

@]
8l 32768 ,

SF 75.4677505 MHz 9da-g
WDW EM

SSB 0

LB 3.00 Hz

GB 0

PC 1.40

T T I T v ¥ T {

T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40




NAME IV-CMR-51
4

EXPNO CMR-
Datec " 20080827 Zm@%ﬂmﬂ
A e oo June 27, 2008

INSTRUM spect
PROBHD 5 mm BBO BB-1H

PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 90.5
Dw 81.000 usec
DE 6.50 usec
TE 2948 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 . 1H
P1 6.56 usec
PL1 3.00dB
SFO1 300.1318534 MHz
Si 32768
SF 300.1300008 MHz
wDw EM
SSB 0
LB B 0.30 Iw
<
PC 1.00 (7)) P
N r o - s S -
L - y
| I A | T I A LI A R I T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
| ol o 55/17205956 oo ~ Te) ol oy || Jeof fen
O — O (&) ol el e} lo)le} o] o} le] 9] (e} ™~ — N N < [l LAY
ol o i ololojo|-|-H|olo|ol«w ojo ) w0 Ny =] jov] jm



NAME IV-CMR-51
EXPNO 5
PROCNO 1
Date_ 20080627
Time 10.21
INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zgpg30

™D 65536
SOLVENT CDCI3

NS 512

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768

DW 27.800 usec
DE 6.00 usec

TE 295.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f{ ========
NUC1 13C

P1 9.00 usec

PLA1 6.00 dB

SFO1 75.4752953 MHz
======== CHANNEL {2 ========
CPDPRG2 waltz16
NUC2 - 1H

PCPD2 81.00 usec
PL2 3.00dB

PL12 26.00dB
PL13 26.00 dB
SFO2 300.1312005 MHz
Sl 32768

SF 75.4677547 MHz
WDwW EM

SSB 0

LB 3.00 Hz

GB 0

PC 1.40

IV-CMR-51
F22-26
June 27, 2008

[+)] = M <t D

< 0 > ™ QO [0}
o)} © 0 oo~ ©
© 0 < 0NN ~
- -~ - - (=]

cfg%%gtgfzf%ig

——48.51
—42.41

T T T
210 200 190 180

T I T

T (AARAAARY T T
170 160 150 140 130 120 110 100

T T T T T T T T T

90 80 70 60 50 40 30 20 10 0

M
-10 ppm



NAME IV-CMR-51
9

EXPNO _ _
PROCNO 1 Zmﬂ«ﬁmﬂ
Date_ 20080630
Time 18.46 June 30, 2008
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 64
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 574.7
Dw 81.000 usec
DE 6.50 usec
TE 294.5K
D1 1.00000000 sec
TDO 1
sm===z== CHANNEL {1 =======z=
NUCH1 1H
P1 6.56 usec
PL1 3.00dB
SFO1 300.1318534 MHz
Sl 32768
SF 300.1300049 MHz
WDW EM
SSB 0
LB s 0.30 Hz
B 0 )
PC 1.00 ©

rr _ _ “ ———
9 8 7 6 5 4 3 2 1 0 ppm
w0 < wlfelo|n 0[—lo) o 0] o]~ < | < fev |~ ]o
0 © milolo|— SN =Y I | = fen o o mflo|o i
™ o~ i) | ey iy 1= I <} |en|ov e o~ oo ]o]m



NAME IV-CMR-51
EXPNO 10
PROCNO 1
m.mal Nmmm%%wo IV-CMR-51

ime .
INSTRUM spect F41-48
PROBHD 5 mm BBO BB-1H June 30, 2008
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 13790
DS 4
s S
F E 0.2744 z [«)] [{e] [ SO O
AQ 1.8219508 sec o N 8 Neses - S$888888° 8 5 It533353%888c<
RG 32768 e o ¥ ©JJ8R 8 RKRREEN8E 8 % 9¥n28gdxges
Dw 27.800 usec
L TN NP T TN
TE 294.7K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL 1 ========
NUC1 13C
P1 9.00 usec
PL1 6.00dB
SFO1 75.4752953 MHz
======== CHANNEL {2 ===z=====
CPDPRG2 waltz16
NUC2 1H
PCPD2 81.00 usec
PL2 3.00dB
PL12 26.00dB
PL13 26.00 dB
SFO2 300.1312005 MHz
Si 32768
SF 75.4677507 MHz
WDwW EM
SSB 0
LB 3.00Hz
GB 0
PC 1.40

|
|
|
I
il o P _ P
T T T T T T T T T T ™ i T li [ 1 T T i T T li T I
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm



NAME IV-CMR-55

EXPNO 2 g .
PROCNO 1 LY/ Qs.m 55
Date 20080627 F22-29
Time 13.27 June 27, 2008

INSTRUM spect
PROBHD 5 mm BBO BB-1H

PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128
Dw 81.000 usec
DE 6.50 usec
TE 294.7K
D1 1.00000000 sec
TDO 1
=zmz===== CHANNEL {1 s=======
NUC1 1H
P1 6.56 usec
PLA1 3.00dB
SFO1 300.1318534 MHz
Sl 32768
SF 300.1299994 MHz
wDwW EM
SSB 0
LB B 0.30 Im
[e0]
PC 1.00 2=
A ﬁ kh ﬁ L.
A b
T N T T R I R B A | L I A A A R T T T N
9 8 7 6 5 4 3 2 1 0 ppm
w 2] ~ o o~ || [o|w|o|ole~ln o — ~ |}
(0] (] [e)} o OO O} ooV HO O i o DO
o~ o~ o — ] [=F I (aNT BN 3 R (00 Py ') ™ ™ o



Z>_sm _<-O_<=~,mm
EXPNO 3

PROCNO 1
Date_ 20080627
Time 14.03

INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

™D 65536
SOLVENT CDCI3
NS 512

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 32768

Dw 27.800 usec
DE 6.00 usec
TE 2949 K

D1 2.00000000 sec
D11 o.omowoooo sec

=zzz==== CHANNEL {1 ====
NUCA1 13C

P1 9.00 usec

PL1 6.00 dB

SFO1 75.4752953 MHz
=z====== CHANNEL {2 ====
CPDPRG2 waltz16
NUC2 1H

PCPD2 81.00 usec
PL2 3.00dB

PL12 26.00dB

PL13 26.00 dB

SFO2 300.1312005 MHz
S| 32768

SF 75.4677548 MHz
WDW EM

SSB 0

LB 3.00 Hz

GB 0

PC 1.40

IV-CMR-55
F22-29
June 27, 2008

___Ox
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