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General:

All reagents, starting materials, and solventslidiag dry solvents) were obtained from
commercial suppliers and used as such withoutdulrification. Reactions were carried out in
oven-dried glassware under a positive pressuragainaunless otherwise mentioned. Column
chromatography was performed on silica gel (Rank&69-200 mesh). Deuterated solvents
(Cambridge Isotope Laboratories) for NMR spectrpgc@nalyses were used as received. All
NMR spectra were recorded on Varion 400 MHz spentter. Coupling constants are measured
in Hertz. All chemical shifts are quoted in ppmlative to tetramethylsilane, using the residual
solvent peak as a reference standard. Opticaliontatas recorded from Rudolph autopol-V
polarimeter at 589 nm (sodium D-line). Mass spestee measured on a Agilent MSD/VL with
ESI ionization. HRMS data was obtained from JEOL M8te 600H instrument. Infrared (IR)
spectra were recorded on a Perkin-Elmer 100 FTpERtsometer.

Experimental details:
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Methyl 6-deoxy-6-N-azepan-2-one-a-D-mannopyranoside (3). To the mixture of 6-Azido-6-
deoxy-methyle-D-mannopyranosidé® (0.25g, 1.14 mmol) and cyclohexanone (0.18 mL03.5
mmol) in dichloromethane (5 mL), BEtO (0.57mL, 4.57 mmol) was added drop wise under
argon atmosphere at°C. Reaction mixture was allowed to warm up to raemperature and
stirring continued for 24 hours. The reaction migtwas diluted with diethyl ether (5 mL) and
50% ag. KOH (1 mL) was added. After stirring fordamnal one hour, reaction mixture was
evaporated to dryness and purified by column chtography using 30% ethyl acetate: hexane
to neat ethyl acetate to ggétand3 in 230 mg and 36 mg respectively. Compo@ndiip = 89-
91°C; [0]*® b = -15.6° € 1, CHOH); IR (CHCE): 1071, 1099, 1623, 3368 ¢in'H NMR
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(CDs0OD, 400 MHz)3 1.34-1.79 (series of m, 15H), 2.51-2.61 (m, 2H333d,J = 3.6 Hz, 1H),
3.36 (s, 3H), 3.49 (d] = 2.4 Hz, 1H), 3.52-3.55 (m, 1H), 3.58-3.64 (m, 2BIB5 (d,J = 4.80
Hz, 1H), 3.88 (d,) = 4.80 Hz, 1H), 4.00 (dd} = 5.6, 7.6 Hz, 1H), 4.09 (d,= 5.6 Hz, 1H), 4.87
(s, 1H);*C NMR (100.6 MHz, CROD) 5 179.9, 110.9, 99.6, 78.5, 76.5, 71.5, 70.6, 55331,
50.7, 39.2, 37.5, 36.4, 30.7, 28.7, 26.0, 25.07,224.5; LCMS = 370.2 (M+1); HRMS (ESI):
m/z calculated for @H3:NOgNa [M + Na] 392.2049, found 392.2096. CompouBid[a]®o =
+24.4° € 1, CHOH); IR (CHCE): 1610, 3392 ci; *H NMR (CD:;0D, 400 MHz)3 1.64-1.82
(m, 6H), 2.55-2.58 (m, 2H), 3.34 (s, 3H), 3.47)(& 10 Hz, 1H), 3.55-3.62 (M, 4H), 3.66 (dH,
= 3.6, 9.2 Hz, 1H), 3.76-3.81 (m, 2H), 4.58 Jd; 1.6 Hz, 1H)*C NMR (100.6 MHz, CROD)
5179.7, 102.9, 73.3, 71.8, 71.7, 69.6, 55.3, 5R110, 37.6, 30.8, 28.7, 24.4; MS = 290 (M+1);
HRMS (ESI):nvz calculated for @H24NOg [M + H]*290.1603, found 290.1586.

Conversion of compound 2 to compound 3: The compoun@ (230 mg) was dissolved in 80% ag.
acetic acid (5 mL) and stirred at 80. After 24 hours, the reaction mixture was evajgatdo
dryness to furnish the crude product. The crude pmamd was purified by column
chromatography using silica gel and eluted with 5%yl acetate: hexane to neat ethyl acetate
get 170 mg of titled produ& Overall yield: 205 mg. (64%).

Compoundsgl-11are prepared using the analogous procedure deddobthe synthesis &
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4
Methyl 6-deoxy-6N-pyrrolidine-2-one-a-D-mannopyranoside (4). Yield 66%. [a]**% =
+28.9° € 1, CHOH); IR (CHCE): 1054, 1656, 3392 cm'H NMR (CD;OD, 400 MHz)3 2.02-
2.09 (m, 2H), 2.37-2.41 (m, 2H), 3.33 (s, 3H), 345 = 9.2 Hz, 1H), 3.56-3.68 (m, 6H), 3.75
(dd,J = 1.2 Hz,J = 3.2 Hz, 1H), 4.58 (s, 1H}*C NMR (100.6 MHz, CBOD) 5 178.3, 102.8,
72.6, 71.9, 71.8, 69.8, 55.2, 50.8, 45.2, 31.82;1ACMS = 262 (M+1); HRMS (ESl)m/z
calculated for @H19NOgNa [M + Na] 284.1110, found 284.1101.

S-3



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

0O
HO"" OH

OH

5
Methyl 6-deoxy-6N-piperidine-2-one-a-D-mannopyranoside (5). Yield 64%; []®% =
+50.9° € 1, CHOH); IR (CHCE): 1054, 1602, 3411 ¢ *H NMR (CD;OD, 400 MHz)3 1.77-
1.86 (M, 4H), 2.34-2.40 (m, 2H), 3.31 (s, 3H), 3(%6 = 9.60 Hz, 1H), 3.52-3.57 (M, 2H), 3.63
(d,J = 3.2 Hz, 1H), 3.65-3.70 (m, 3H), 3.77 (dbk 1.6, 3.2 Hz, 1H), 4.58 (d,= 1.6 Hz, 1H);
3¢ NMR (100.6 MHz, CROD) 6 173.3, 102.8, 72.8, 71.9, 71.8, 70.0, 55.1, 54969, 32.8,
24.0, 21.9; LCMS = 276(M+1); HRMS (ESh/z calculated for @H21NOgNa [M + NaJ

298.1266, found 298.1253.

Methyl 6-deoxy-6N-[1,4]oxazepan-5-ones-D-mannopyranoside (6).Yield 52%; [a]*° b =
+21.4° € 1, CHOH); IR (CHCE):1491, 1619, 3392 ¢ 'H NMR (CD;OD, 400 MHz)3 2.70-
2.88 (m, 2H), 3.34 (s, 3H), 3.51 &= 9.60 Hz, 1H), 3.59-3.90 (series of m, 11H), 4.89)(=
1.60 Hz, 1H):*C NMR (100.6 MHz, CBOD) 4 178.0, 102.9, 73.3, 71.7, 71.5, 70.9, 69.5, 65.9,
55.4, 55.1, 51.0, 41.7; LCMS = 292.0 (M+1); HRMSS(E m/z calculated for @&H21NO;Na
[M+Na]*314.1215, found 314.1264.
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Methyl 6-deoxy-6N-[1,4]thiazepan-5-onea-D-mannopyranoside (7).Yield 57%; p]*b =
+18.8° € 0.5, CHOH); IR (CHCE): 1425, 1623, 3369.0 ¢t *H NMR (CD;OD, 400 MHz)d
2.66-2.80 (M, 4H), 2.90-2.97 (m, 2H), 2.99X& 5.6 Hz, 1H), 3.34 (s, 3H), 3.34-3.50 (m, 2H),
3.58-3.68 (m, 2H), 3.77-3.84 (m, 1H), 3.91-3.95 @H), 4.60 (s, 1H)}*C NMR (100.6 MHz,
CD;0OD) & 177.9, 103.0, 73.3, 71.8, 71.7, 69.6, 55.3, 5511, 41.2, 29.8, 24.6; LCMS =
308(M+1); HRMS (ESI) m/z calculated for @H22NOgS [M + H] 308.1167, found 308.1182.

0O
HO"" OH
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8

Methyl 6-deoxy-6N-(5R)-phenyl-azepan-2-onea-D-mannopyranoside (8).Yield 40%; Mp =
63-65°C (fused); d]?*D = 4.84° ¢ 0.5, CHOH); IR (CHCE): 1619, 3412 ci; *H
NMR(CD;OD, 400 MHz)3 1.70 (q,J = 12.8, 1H), 1.83-1.90 (m, 1H), 1.94-2.00 (m, 1HR®
(g, J = 12.8 Hz, 1H), 2.55 (ddl = 7.2, 13.6 Hz, 1H), 2.77-2.89 (m, 2H), 3.34 (s, 3845 (d,J

= 14.4 Hz, 1H), 3.53-3.61 (m, 3H), 3.70-3.71 (m, 1BB1-3.82 (m, 1H), 3.84 (d,= 4.0 Hz,
1H), 4.08 (ddJ = 11.2, 3.76 Hz, 1H), 4.61 (s, 1H), 7.12-7.26 (m):;583C NMR (100.6 MHz,
CDsOD) 8 179.4, 147.9, 129.4 (2C), 128.0 (2C), 127.2, 108400, 71.8, 71.5, 69.1, 55.2, 52.7,
50.8, 49.5, 37.0, 35.9, 32.4; LCMS = 366.1 (M+1RMS (ESI):m/z calculated for @H27NOg
Na [M + NaJ 388.1736, found 388.1739.

AcO™ OAc

Triaceatate of 8
Methyl  6-deoxy-2,3,4-tri-O-acetyl-6-N-(5R)-phenyl-azepan-2-onaa-D-mannopyranoside.
To the mixture of8) (0.3g, 0.82 mmol), and pyridine (0.7 mL, 6.57 mjrinldichloromethane
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(5 mL), AcO (0.53mL, 6.57 mmol) and DMAP (5 mg, 0.041 mmolaswadded at room
temperature. Reaction mixture was stirred for 16r&oThe reaction mixture was diluted with
ice water (20 mL) followed by extraction using daromethane (3X20 mL), combined organic
layer was washed with 1IN HCI (2X10mL), brine (20 yvdnd dried over sodium sulfate. The
solvent was evaporated under reduced pressurésidiatlye crude product which was purified by
column chromatography followed by crystallizationhiot ethanol (10 mL) to furnish the title
compound (160 mg); Yield 40% (after recrystalliza); Mp = 192-194°C;d]**% = 64.9° ¢ 1,
CHs3OH); IR (CHCE): 1084, 1135, 1222, 1648, 1753 ¢miH NMR (CDCk, 400 MHz)d 1.75-
1.93 (m, 3H), 1.94 (s, 3H), 1.99 (s, 3H), 2.01-2(68 1H), 2.11 (s, 3H), 2.62-2.68 (m, 2H),
2.72-2.82 (m, 1H), 3.35 (s, 3H), 3.59-3.72 (m, 48196-4.10 (m, 1H), 4.62 (s, 1H), 5.16-5.21
(m, 2H), 5.28-5.31 (m, 1H), 7.19-7.25 (m, 3H), 7232 (m, 2H);**C NMR (100.6 MHz,
CDCl3) 6175.9, 170.6, 170.2, 170.1, 146.5, 128.9 (2C),A2xC), 126.8, 98.8, 71.1, 70.0, 69.5,
67.2, 55.3, 50.6, 48.6, 48.5, 26.9, 36.8, 30.31,210.9, 20.9. LCMS = 492.3 (M+1).

0O
HO" OH

OH
9

Methyl 6-deoxy-6-N-(5R)-tert-butyl)azepan-2-onea-D-mannopyranoside (9) Yield 52%;
Mp = 159-161°C; ¢]**°b = 26.2° € 0.5, CHOH); IR (CHCE): 1457.7, 1618.6, 3392 ¢cin'H
NMR (CDsOD, 400 MHz)d 0.89 (s, 9H), 1.21-1.33 (m, 3H), 1.55 (m, 2H),0L1896 (m, 1H),
2.00-2.06 (m, 1H), 2.49 (dd,= 7.2, 13.2 Hz, 1H), 2.61 (8,= 12 Hz, 1H), 3.33 (s, 3H), 3.47-
3.68 (m, 4H), 3.76-3.78 (m, 1H), 3.89 (di 4.8, 14.4 Hz, 1H), 4.60 (d,= 1.2 Hz, 1H);**C
NMR (100.6 MHz, CROD) 0 179.7, 103.0, 73.7, 71.8, 71.6, 69.3, 55.2, 52287, 50.7, 36.8,
33.8, 29.9, 28.0 (3-C), 25.3; LCMS = 346 (M+1); HBNESI) :m/z calculated for @&Hz2NOg
[M+H]* 346.2229, found 346.2201.
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Methyl 6-deoxy-6N-[1,4]diazepane-1-carboxylic acid benzyl ester azap-5-oneda-D-
mannopyranoside (10).Yield 40%; [a]*% = +25.6° € 1, CHsOH); IR (CHCE); 1241, 1431,
1626, 1697, 3392 ¢ '*H NMR (CD;OD, 400 MHz)3 2.69-2.73 (m, 2H), 3.32 (s, 3H), 3.34-
3.35 (m, 1H), 3.44-3.54 (m, 2H), 3.58-3.69 (m, 5Bl)6 (dd,J = 2.0, 3.6 Hz, 1H), 3.80-3.87
(m, 3H), 4.59 (s, 1H), 5.13 (s, 2H), 7.30-7.35 GH); **C NMR (100.6 MHz, CROD) & 177.5,
157.0, 137.9, 129.5 (2C), 129.2, 129.0 (2C), 102393, 71.7, 71.5, 69.4, 68.6, 55.3, 53.5, 51.1,
47.8, 42.6, 39.5; LCMS = 425 (M+1); HRMS (ESIlniz calculated for GH29N,Og [M + H]*
425.1924, found 425.1909.

(0] WO
HO"" OH

OH
11

Methyl-6-deoxy-6-N-1,4-dihydro-2H-isoquinolin-3-one@a-D-mannopyranoside (11).Yield =
10%; [a]**% = +37.5° € 1, CHOH); IR (CHCE): 1377, 1668, 3392 cm *H NMR (CD;OD,
400 MHz) 5 3.08 (s, 3H), 3.46-3.50 (m, 1H), 3.55-3.75(m, 5897 (d,J = 12 Hz, 1H), 4.55 (d,
J= 1.2 Hz, 1H), 4.71 (dJ = 5.6 Hz, 2H), 7.18-7.25 (m, 5H))C NMR (100.6 MHz, CROD) &
172.8, 133.9, 133.4, 128.5, 127.9, 127.7, 126.2,71072.9, 72.0, 71.9, 70.1, 55.0, 54.1, 38.5,
30.7; LCMS = 324 (M+1).

Compounds20, 21, 22, 23, 25 and 26 are prepared using the analogous procedutest@p)
described for the synthesis &f
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Methyl 6-deoxy-6N-piperidine-2-one-a-D-glucopyranoside(20).

Yield 66%; Mp = 197-199°C;o[]?*®b = +69.6° € 1, CHOH); IR (CHCE): 1048, 1602, 3338
cm’; 'H NMR (DMSO-d6, 400 MHz)5 1.64-1.72 (m, 4H), 1.98- 2.60 (m, 3H), 2.88 (ddd;
4.4, 9.6, 5.5 Hz, 1H), 3.12- 3.20 (m, 3H), 3.2138), 3.92-3.42 (m, 1H), 3.52-3.57 (m, 1H),
3.71 (dd,J = 1.6, 14.0 Hz, 1H), 4.50 (d,= 4.0 Hz, 1H), 4.75 (br s, 1H), 4.82 (br s, 1HP15.
(d,J= 4.4 Hz, 1H);13C NMR (100.6 MHz, DMSO-d-6% 168.9, 99.6, 72.7, 72.2, 71.8, 70.1,
54.1, 49.3, 48.1, 31.8, 22.8, 20.8; LCMS = 276.1+1)1 HRMS (ESI) :m/z calculated for
C12H22NOg [M+H] " 276.1447, found 276.1434.

L)

O

(0]

HO™
OH
21

1-((2R,3S5,4R)-3, 4-Dihydroxy-tetrahydro-pyran-2-ylmethyl)-piperidin-2-one (21).

Yield 65%; [o]**'d = -16.78° ¢ 1, CHOH); IR (CHCk): 1089, 1608, 3365 ch 'H NMR
(CDs0OD, 400 MHz) 3 1.50-1.61 (m, 1H), 1.79 (8 = 2.8 Hz, 4H), 1.87 (dd, J = 5.6, 13.2 Hz,
1H), 2.34-2.42 (m, 2H), 2.96 @,= 7.2, 1H), 3.24-3.43 (m, 3H), 3.50-3.55 (m, 3HY&(dd,J

= 8.4, 14.8 Hz, 1H), 3.84-3.90 (m, 1HJC NMR (100.6 MHz, CROD) 5 173.6, 81.1, 74.9,
73.0, 66.8, 51.4, 50.0, 35.0, 32.7, 23.9, 21.9; ISCM230.3 (M+1); HRMS (ESIyz calculated
for C11H20NO4[M + H]* 230.1392, found 230.1390.
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22
1-((2R,3S)-3-Hydroxy-tetrahydro-pyran-2-ylmethyl)-piperidin- 2-one (22).Yield 60%; [o]**?
b= -35.8° £ 1, CHOH): IR (CHCE): 1092, 1617, 3369 ¢ *H NMR (CDCh, 400 MHz)&
1.38-1.50 (m, 2H), 1.56-1.68 (M, 2H), 1.74-1.84 &iH), 2.06-2.12 (m, 1H), 2.42-2.48 (m, 2H),
2.90 (d,J = 14.4 Hz, 1H), 3.12-3.31 (m, 3H), 3.64-3.72 (M, 1B8{B4-3.86 (M, 1H), 4.43 (d,=
14.4 Hz, 1H), 5.20 (br s, 1H}*C NMR (100.6 MHz, CDG) & 172.3, 83.8, 68.5, 66.4, 51.2,
49.2, 32.1, 31.1, 26.0, 23.4, 21.4; LCMS = 214.2+1M HRMS (ESI):m/z calculated for
C11H20NO3[M + H]* 214.1443, found 214.1456.

O
N o]
HO OBn
O
(0]

23 \f\
6-N-(piperidine-2-one)-3-0-benzyl-6-deoxy-1, 20-isopropylidene-a-D-glucofuranoside (23).
To minimize side producM ) only 3 equivalents of BFELO was usedYield 52%; [o]**®o = -
2.16° € 1, CHOH); IR (CHCE): 1074, 1614, 3287 cm 'H NMR (CD;0OD, 400 MHz)d 1.29
(s, 3H), 1.44 (s, 3H), 1.76-1.84 (m, 4H), 2.36J(t 8.0 Hz, 2H), 3.31-3.38 (m, 3H), 3.49-3.53
(m, 1H), 3.80 (ddJ = 3.2, 14.4 Hz, 1H), 3.96 (dd= 2.8, 8.8 Hz, 1H), 4.03 (d,= 3.2 Hz, 1H),
4.18 (dddJ = 3.2, 8.8, 12.0 Hz, 1H), 4.60-4.69 (m, 2H), 5(86J = 3.2 Hz, 1H), 7.27-7.38
(m, 5H); **C NMR (100.6 MHz, CROD) & 174.1, 139.3, 129.3 (2C), 129.0 (2C), 128.8, 112.7
106.6, 83.3, 83.0, 82.7, 73.3, 68.0, 53.7, 51.3,327.1, 26.4, 24.0, 21.8; LCMS = 392.3 (M+1);
HRMS (ESI):nVz calculated for @H3oNOg[M+H]* 392.2073, found 392.2043.

Along with 23, other compound/l (13%) was also isolated and the tentatative stracis

shown below. Tentative structure assigned as drbglaw for the minor product based on

following spectral data.
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Yield 13%; IR (CHC}): 1078, 1615, 3306 chm *H NMR (CD;0OD, 400 MHz)3 0.82-0.94 (m,
4H), 1.69-1.94 (m, 5H), 2.18-2.24 (m, 1H), 2.40L(%, 2H), 3.01-3.04 (m, 1H), 3.32-3.35 (m,
1H), 3.48-3.57 (m, 3H), 3.78 (dd,= 1.2, 14.4 Hz, 1H), 4.02 (dd,= 2.8, 9.2 Hz, 1H), 4.10-
4.1.5 (m, 2H), 4.68 (q] = 15.2 Hz, 2H), 5.34 (br s, 1H), 5.85 (& 3.6 Hz, 1H), 7.26- 7.38 (m,
5H); **C NMR(100.6 MHz, CROD) 5 173.9, 138.2, 128.7 (2C), 128.1 (2C), 128.0, 12105.2,
83.2, 82.0, 81.1, 73.1, 69.0, 54.1, 50.9, 37.48,382.3, 23.8, 23.4, 23.2, 21.2; LCMS = 418.0

(M+1).
L)

07N
OO
HO " OH
OH
25

Methyl 6-deoxy-6N-piperidine-2-one-a-D-galctopyranoside (25).
The compound25 was synthesized by following the analogous procediescribed for the

synthesis of20, However, during hydrolysis {2 step) excess of aq. 50% KOH (for 180 mg
reaction 1.5 mL) was used and stirred for 6 hoviisld 51%; o]**> = +2.68° € 1, CHOH); IR
(CHCIls): 1048, 1216, 1618, 3620 €m'H NMR (CD;OD, 400 MHz)3 1.78-1.84 (m, 4H), 2.35
(t, J = 6.0 Hz, 2H), 3.20 (dd] = 8.8, 13.6 Hz, 1H), 3.34 (s, 3H), 3.36-3.44 (m, 18156-3.64
(m, 1H), 3.67-3.77 (m, 3H), 3.85 (ddi= 4.8, 14.0 Hz, 1H), 4.01 (dd,= 4.8, 8.4 Hz, 1H), 4.68
(d,J = 3.6, 1H);13C NMR (100.6 MHz, COD) 6 172.9, 101.4, 71.2, 71.1, 69.9, 69.6, 55.4,
51.4, 50.0, 32.8, 24.1, 22.0; LCMS = 276.1 (M+1)RMS (ESI): m/z calculated for
C12H21NOgNa[M+Na]* 298.1266, found 298.1260.
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5-N-(piperidine-2-one)-3-0-benzyl-5-deoxy-1, 20-isopropylidene-a-D-glucofuranoside (26).
To minimize side produd?!l only 3 equivalents of BfELO was usedYield 52%; [a]**% = -
8.98° ¢ 1, CHOH); IR (CHCE): 1163, 1496, 3390 cm *H NMR (CDsOD, 400 MHz)3 1.30
(s, 3H), 1.44 (s, 3H), 1.71-1.80 (m, 4H), 2.35](t 6.4 Hz, 2H), 3.34-3.40 (m, 1H), 3.46-3.52
(m, 2H), 3.58 (dd)J = 2.8, 11.2 Hz, 1H), 3.70-3.77 (m, 1H), 3.93 (bs),14449-4.58 (m, 2H),
4.73 (d,J = 11.2 Hz, 1H), 4.77 (d] = 3.6 Hz, 1H), 5.86 (d,J = 4.0 Hz, 1H), 7.29-7.39 (m, 5H);
13C NMR (100.6 MHz, CROD) & 173.6, 138.7, 129.4 (2C), 129.4, (2C), 129.0, 11205.8,
83.1, 82.6, 77.3, 72.6, 60.7, 33.4, 27.0, 26.42,223.9, 21.4 (2C); LCMS = 392.3 (M+1). Along
with 26, other compound/Il (21%) also isolated and the tentative structurshiswn below.
Tentative structure assigned as drawn below fomtivr product based on following spectral

data.

HO & o
OBn
o ]

Vil

[a]?*% = -4.00° € 0.5, CHsOH); IR (CHCE): 1336, 1120, 1615, 3399¢in'H NMR (CD;OD,
400 MHz)d 1.64-1.92 (series of m, 13H), 2.36Jt 6.4 Hz, 2H), 3.37-3.39 (m, 1H), 3.46-3.56
(m, 1H), 3.57 (ddJ = 2.8, 11.2 Hz, 1H), 3.66-3.77 (m, 1H), 3.950d; 2.4 Hz, 1H), 4.49-4.58
(m, 2H), 4.69-4.74 (m, 2H), 5.83 (d= 4.0 Hz, 1H), 7.28-7.39 (m, 5H)*C NMR(100.6 MHz,
CD;0D) 8 173.5, 138.7, 129.4 (2C), 129.3 (2C), 129.0, 12P05.5, 83.2, 82.6, 77.4, 72.6, 60.8,
49.8, 37.8, 37.2, 33.4, 24.4 (2C), 23.9, 23.8421CMS = 418.3 (M+1).
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Synthesis of deoxy sugar azides:

OAc Ref. W02007/021721 QN OTs
1.10% Pd/C, H, TsCl, py o NaN,
2.NaOMe Ho™
OH
A B C

Ref. J. Am. Chem. Soc., 1990,
112, 3040-3054

1.BF,.Et,0, Et3SIH O TsCl, py

2.10% Pd/C, H, o J o
3.NaOMe

R D 14

Toluene-4-sulfonic acid 2R,3S,4R)-3,4-dihydroxy-tetrahydro-pyran-2-ylmethyl ester (C).?
To a solution of ZR, 3S, 4R)-2-ethyl-tetrahydro-pyran-3, 4-dio(3.0g, 20.8 mmol) in pyridine
(20 mL), p-tolunesulfonyl chloride (4.3 g, 22.9 mmol) was eddnd reaction mixture allowed
to stir for overnight at room temperature. Reactmixture was diluted with cold water and
neutralized with 1IN HCI (~pH 6) followed by extremt with dichloromethane (3X30 mL).
Combined organic layer was washed with brine ametldsver sodium sulfate. After evaporation
of the solvent furnished the desired compoGn@.0g). Yield 48%; IR (CHG): 669, 771, 1215,
3019 cn’; 'H NMR (CD;OD, 400 MHz)d 1.46-1.55 (m, 1H), 1.85 (dd,= 4.8, 12.8 Hz, 1H),
1.98 (d, J= 9.6 Hz, 1H), 2.45 (s, 3H), 3.05 &= 9.2 Hz, 1H), 3.22 (m, 1H), 3.35-3.47 (m, 1H),
3.80 (ddJ = 5.2, 10.8 Hz, 1H), 4.10 (dd,= 5.2, 10.8 Hz, 1H), 4.30 (dd,= 1.2, 10.4 Hz, 1H),
7.43 (d,J = 8.0 Hz, 2H), 7.78 (dJ = 8.4 Hz, 2H);**C NMR (100.6 MHz, CBOD) & 146.4,
134.4, 130.9 (2C), 129.0 (2C), 79.4, 73.8, 72.93,786.5, 34.8, 21.5; LCMS = 303.0 (M+1).
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(2R,3S,4R)-2-Azidomethyl-tetrahydro-pyran-3, 4-diol (13).

To a solutionC (800 mg, 2.64 mmol) in DMF (10 mL), sodium azide80 g, 26.4 mmol) was
added and the reaction mixture was allowed tofstif8 hours at 86C . Reaction mixture was
diluted with cold water and extracted with dichlorethane (3X30 mL). Combined organic layer
was washed with brine, dried over sodium sulfatd awaporation of solvent resulted in
compoundL3 (300 mg). Yield 66%; IR (CHG): 2099, 3400ci}; *H NMR (CD;OD, 400 MHz)

0 155-1.65 (m, 1H), 1.88-1.93 (m, 1H), 3.14 {§t= 9.3 Hz, 1H), 3.21-3.26 (m, 1H), 3.37 (dd,

= 6.9, 13.2 Hz, 1H), 3.42-3.53 (m, 3H), 3.90-3.94 (rhH);**C NMR (100.6 MHz, CROD) 5
81.1,74.1, 73.8, 66.6, 53.0, 35.0; LCMS = 191.%19).

Toluene-4-sulfonic acid 2R,3S)-3-hydroxy-tetrahydro-pyran-2-ylmethyl ester* (E).

To a solution of @#R,39)-2-Hydroxymethyl-tetrahydro-pyran-3%l(2.0 g, 15.15 mmol) in
pyridine (20 mL), p-Tolunesulfonyl chloride (3.45 g, 18.18 mmol) waddad and reaction
mixture allowed to stir for overnight at room temgere. Reaction mixture was diluted with ice
water and neutralized with 1N HCI to pH 6 followey extraction with dichloromethane (3X30
mL), combined organic layer washed with brine andddwith sodium sulfate. After evaporation
of solvent furnished the title compoufd(3.1g). Yield 70%; IR (CHG): 669, 771, 1216, 3019
cm™; *H NMR (CD;OD, 400 MHz)3 1.34-1.41 (m, 2H), 1.55-1.62 (m, 2H), 2.01-2.05 {H),
2.45 (s, 3H), 3.15-3.19 (m, 1H), 3.22-3.26 (m, 181),6-4.08 (m, 1H), 4.06 (dd,= 6.0, 10.4
Hz, 1H), 4.28 (ddJ = 1.6, 10.8 Hz, 1H), 7.43 (d,= 8.0 Hz, 2H), 7.78 (dJ = 8.0 Hz, 2H);**C
NMR (100.6 MHz, CROD) & 146.3, 134.3, 130.9 (2C), 129.1 (2C), 81.4, 76%5, 66.7, 33.6,
26.3, 21.6; LCMS = 287.0 (M+1).
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N

3
)
HO™

14
(2R, 395)-2-Azidomethyl-tetrahydro-pyran-3-ol (14).
To a solution ofE (1.0 g, 3.49 mmol) in DMF (10 mL), sodium azide4@g, 34.9 mmol) was
added and reaction mixture allowed to stir for b8rs at 80CC . Reaction mixture was diluted
with ice water and extraction with dichloromethgd8%30 mL), combined organic layer washed
with brine, dried over sodium sulfate, and evaporabf solvent resulted iti4 (480 mg). Yield
86%. IR (CHC}): 2099, 3400 cit, *H NMR (CDsOD, 400 MHz)d 1.36-1.46 (m, 1H), 1.62-
1.70 (m, 2H), 2.05-2.08 (m, 1H), 3.16-3.20 (m, 1B32-3.38 (M, 3H), 3.48 (d, = 13.2 Hz,
1H), 3.86-3.92 (m, 1H)**C NMR (100.6 MHz, CROD) & 83.1, 68.6, 68.0, 53.1, 33.5, 26.5;
LCMS = 175.2 (M+18).

19
(2R, 35)-2-Azidomethyl-3-methoxy-tetrahydro-pyran (19).
To a solution 0f{14) (200 mg, 1.25 mmol) in anhydrous THF (5 mL), sodlibydride (60% in
mineral oil, 90 mg, 1.88 mmol) was added &0and reaction mixture allowed to stir for one
hour at room temperature. Reaction mixture wasezbalgain to 6C and methyl iodide (0.16
mL, 3.7 mmol) added and stirring continued for &eothour at room temperature. Reaction
mixture was diluted with ice water and extractiothwdichloromethane (3X15 mL). The
combined organic layer was washed with brine, ddedr sodium sulfate and evaporation of
solvent led to compount®d (185 mg). Yield 85%; IR (CHG): 1099, 1432, 2099 ch ‘H NMR
(CDCl3, 400 MHz) 6 1.23-1.33 (m, 2H), 1.61-1.70 (m, 2H), 2.30-2.33 (Hl), 3.05-3.09 (m,
1H), 3.24-28 (m, 1H), 3.35 (s, 3H), 3.37-3.43 (1H),13.52- 3.55 (dJ = 12.8 Hz, 1H), 3.96 (dd,
J=4.4,13.6 Hz, 1H)**C NMR (100.6 MHz, CDG)) 5 80.0, 75.9, 67.9, 56.3, 52.3, 28.3, 25.1.

Unsuccessful efforts toward alternate synthessughr lacatar.
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(O NN NG

RO
N . OBanO OBn
OBn

BnO
Bn

dimer (Ref. Org. Biomol. Chem., 2004,2,2352-2358)

Qm

caprolactam
NaH, DMF
0to 60°C

K,CO,, DMF, 60 °C

——= No product.

Na, caprolactam,
caprolactam

tolune,110 °C

No product.

1. Lil, HMPA
2. NaH, DMF, caprolactam

0.0

OoBn

OBn

Alternate route to the synthesis of sugar-lacatm

OBn

OH
Ref. J. Org. Chem.2007, O 1.TsCl 0
72, 4663-4672 S IS PY 90%

OH
w N —m— > K
BnO"

OBn
OBn

‘\\‘o\
KHMDS,
caprolactam
P oBn  + 0
18-crown -6 OBn
2% OBn
° ~41 OBn
\ 3
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Methyl 6-deoxy-6-iodo-2, 3, 4-triO-benzyl-a-D-mannopyranoside (111).° To a solution of 2,

3, 4-Tri-O-benzyla-methyl-D-mannopyranosidg2.0 g, 4.30 mmol) in pyridine (20 mLp-
tolunesulfonyl chloride (2.0 g, 4.31 mmol) was adided the reaction mixture allowed to stir for
6 hours at room temperature. Reaction mixture wlased with ice water and neutralized with
IN HCI (~ pH 6) followed by extraction with dichlmmethane (3X30 mL). The combined
organic layer washed with brine, dried over sodautiate and evaporation of solvent resulted in
crude product, which was purified by column chrovgaaphy (10%EtOAc:Hexane) to furnish
the tosylate (2.4 g)ield 90%; [a]*>®p = +15.6° ¢ 1, CH:OH):; IR (CHCE 1215, 3019 ci; 'H
NMR (CDCl;, 400 MHz)0 2.39 (s, 3H), 3.24(s, 3H), 3, 74-3.82 (m, 4H)2144.28 (m, 2H),
4.45 (d,J =11.2 Hz, 1H), 4.56 (s, 2H), 4.64-4.67 (m, 3&)%6 (d,J =10.8 Hz, 1H), 7.18 (s,
2H), 7.25-7.30 (m, 15H), 7.77(d= 6.4 Hz, 2H);*C NMR (100.6 MHz, CDG) 5 144.9, 138.5,
138.4, 138.3, 133.2, 130.0 (2C), 128.6 (4C), 128Q), 128.2 (2C), 128.1 (2C), 128.0 (2C),
128.0 (2C), 127.9, 127.9 (2C), 99.1, 80.3, 75.35,/24.3, 72.9, 72.3, 70.2, 69.5, 55.1, 21.9;
LCMS = 635.9 (M+18);

To a solution of above tosylate (2.0 g, 3.23 mmoljoluene (50 mL), HMPA (5.63 ml, 32.36
mmol) and lithium iodide (4.3 g, 32.36 mmol) wasled and reaction mixture was refluxed for
24 hours. Reaction mixture was diluted with iceevaind extraction with ethyl acetate (3X30
mL), combined organic layer washed with aq. sodthiosulfate, brine and dried with sodium
sulfate. The crude product obtained after evapmmadf solvent was purified using 10% EtoAc:
hexane to furnish the title compound 11l (1.6 g)eld 89%; p]**% = +22.4° ¢ 1, CHOH); IR
(CHCL): 669, 771, 1215, 3019 ¢m'H NMR (CD;0D, 400 MHz)3 3.29-3.31 (m, 1H), 3.36 (s,
3H), 3.49-3.57 (m, 2H), 3.74-3.78 (m, 2H), 3.88,(dd& 7.0, 2.0 Hz, 1H), 4.59 (s, 2H), 4.65-
4.68 (m, 1H), 4.72-4.76 (m, 3H), 4.98 @~ 10.8 Hz, 1H), 7.20- 7.30 (m, 15H)*C NMR
(100.6 MHz, CROD) 6 138.5, 138.5, 138.4, 128.7 (2C), 128.7 (2C), 122®), 128.3 (2C),
128.1 (2C), 127.9 (2C), 127.9, 127.9(2C), 99.32808.8, 75.7, 74.8, 73.0, 72.3, 71.7, 55.3, 7.4;
LCMS =592 (M+18);
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6-Deoxyhex-eno-pyranoside(IV) and Methyl 6-deoxy-3,4-tri-O-benzyl-6N-azepan-2-one-
a-D-mannopyranoside (V).To a solution of caprolactam (395 mg, 3.48 mmolyip THF (5
mL), KHMDS (0.5 M in toluene 7.0 ml, 3.48 mmol) wadded at 6C followed by 18-crown-6
(197 mg, 0.87 mmol) and the reaction mixture wésagdd to stir at room temperature for 3 hrs.
After that reaction mixture was cooled t8C0and a solution ofil (1.0g, 1.74 mmol) in THF
(10ml) was added. After stirring for two hours abm temperature, the reaction mixture was
heated to 56C for 12 hours. Reaction was quenched with sattirateNHCI (10 mL) at room
temperature. Reaction mixture was extracted withylebcetate (3X25 mL), washed the
combined organic layer with brine and dried ovedigm sulfate. The crude product obtained
after evaporation of solvent was purified usingparative HPLC to furnish compound (200
mg, 26%) and/, (60 mg, 6%).

Spectral data folV. [a]*>% = -18.2° ¢ 1, CHOH); IR (CHCE): 669, 1215, 3019 cih *H NMR
(CDs0D, 400 MHz)d 3.40 (s, 3H), 3.83-3.86 (m, 1H), 3.88 §d; 2.8 Hz, 1H), 4.34 (dJ= 8.4
Hz, 1H), 4.63- 4.80 (m, 9H), 7.25-7.36 (m, 154} NMR (100.6 MHz, CROD) & 154.9,
138.7, 138.4, 138.4, 128.6 (2C), 128.5, 128.5,4.23C), 128.1(2C), 128.0, 128.0, 127.9 (2C),
127.8, 127.8, 127.7, 100.9, 96.9, 78.8, 76.9, 7838, 73.4, 73.1, 55.6; LCMS = 464.0 (M+18);
HPLC Purity (%) = 99.2; Spectral data #ér- [a]?>% = -1.04°¢ 1, CHsOH); IR (CHCE): 669,
771, 1215, 1658cih *H NMR (CD;OD, 400 MHz)d 1.65 (s, 6H), 2.50-2.54 (m, 2H), 3.27 (s,
3H), 3.47-3.49 (m, 2H), 3.56 (dd,= 7.6, 13.9 Hz, 1H), 3.68 (8, = 9.3 Hz, 1H), 3.58-3.78 (m,
2H), 3.87-3.94 (m, 2H), 4.60 (s, 2H), 4.67-4.77, @éHl), 4.90 (dJ = 10.5 Hz, 1H), 7.18-7.40
(m, 15H); *C NMR (100.6 MHz, CROD) & 181.3, 143.8, 143.5, 143.4, 133.5 (2C), 133.4,
133.4, 133.2 (2C), 133.1 (2C), 133.0 (2C), 1320)(232.8, 132.7, 132.6, 104.1, 85.2, 82.5,
82.4, 82.2, 81.9, 81.4, 79.8, 59.9, 56.3, 54.45435.1, 33.4, 28.6; LCMS = 560.4 (M+1);
HPLC Purity (%) = 98.4; HRMS (ESI)1/z calculated for GH4iNOgNa[M + Na]*582.2831
found 582.2826.

S-17



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

Methyl 6-deoxy-6N-azepan-2-onea-D-mannopyranoside (3).10% dry Pd/C (10 mg) was
added to the solutio (50 mg, 0.08 mmol) in EtOAc:ethanol (3:1) mixtiReaction mixture
was stirred under hydrogen atmosphere for 18 haursom temperature and filtered through a
celite pad. Evaporation of solvent furnished thke ttcompound3 (20 mg) in 77% vyield. The
spectral data'd and**C) is compared with that & prepared using Aube reaction and found

that they are identical.
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ADV-TRNG-06-011
27 June 2009

Achrirus Therapautics Pune

Relax. delay 2.000 sec
Pulse 45.0 degrees
Ao, time 1.300 sec g
Width 24500.8 He
428 repetitions ggﬁ &
CBSERVE Cl3, 100.5616968 Miz =N §
[BOIPLE Hl, 399.9294541 Miz a 80g
R B8 g
R

24.5%

Total time 9 hr, 11 min

110.929

179.969

| l ‘ _1_111‘. H

200 180 160 140 120 100 20 60 40 20 Pam
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ADV-tamg-06-I1
Adhvirus Pure

Sanple Name:

Data Collected on:
DZIRE400-vrmes400

Archive directory:
Sanple directory:
FidFile: Proton

Pulse Sequence: Proton (s2pul)
Solvent: od3od
Data eollected en: Apr 5 2010

Tenp. 20.0C / 293.1 K
1 wrmrl

Relax. delay 1,300 sec
Pulse 45.0 degrees

Acg. time 1.700 sec

Width 8012.8 Hz

48 repetitions

CESERVE Hl, 399.9274541 MH=z
DATR. PROCESSING

Line broadening 0.4 Hz

FT size 65536

Total time 51 min
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'ul

AOVTRG-011-02
27 June 2009

Sanple Mame:

Archive directory:

sarple directory:

Fidfile: ADV-TRNG-011-02-13C

Pulse Sequence: Carbon (s2pul)
Solvent: adibed
Data collected on: Jun 27 2009

Qperator: vmrl
WRES-400  "DEIREA00"

Pelax. delay 2.000 sac

Pulse 45.0 degrees
Ao time 1.300 sec

Width 24509.8 Hz

2% repetitions

CBSERVE Cl3, 100.5616968 Miz
[ECOFIE H1, 399.9294541 Mz
Power 40 dB

continuously on

WALTZ-16 modulated

Line broadening 1.0 Hz
FT size 65536
Total time 9 hr, 11 min

179.753

102,963

i

73.207
T1.879
/o T1.768

- 69.641

55.315
53.113
51.038
49.632

/' 49.424

49.208

2

49.000

L

5
o

" 48.569

Il

48.360
37.687
30.829
28.746

24.462

/
L___JJ IlL.J/'L\_M A
— T T T T

1
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AV-P-247-069-R.
Acvirnus Therspeutics Pune

Sanple Name:

Data Collected on:
DEIRE400~wrmes400

Archive directory:
Sanple directory:
FidFile: AIN-P-247-169-R

Pulse Sequence: Proton (s2pul)
Solvent: odlod
Data collected on: Apr 8 2010

Cperator: vimxl

Felax. delay 1.300 sec
Pulse 45.0 degrees

Aog. time 1,700 sec

Width 8012.8 Hz

56 repetitions

CESERVE  H1, 399.9274546 Miz
DATRA PROCESSING

Line broadening 0.4 Hz

FT size 65536
Total time 51 min

=
=
-

48 repetitions
CBSERVE C13, 100.5617002 MHz
DECOUPLE H1, 3999294538 Miz
Power 36 dB

140

120

R R R A R R
T T T T T

T72.627
71.985

102.812
71.876
69.833

100 80

S-22

49.209
49.000

48.783

49.426
48.574

48.357
45.214

55.278

50.912
49.635
31.852

TTTTT T T

60 40

T T

19.226

20 pm

T



ADV-P-247-068R

Total time 2 hr, 34 min, 32 sec
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0" N
0O
HO™ OH
OH
(5)

BDNV-P-247-068A
27 June 2009
Advimus Therapeutics Pune

Saple Name:

Archive directory:

Sample directory:

FidFile: AIN-P-247-068A-13C

Pulse Sequence: Carbon (sZpul)
Solvent: od3od
Data collected on: Jun 27 2009

Cperator: vrmrl
WVMRS-400 "DEIRE400"

Relax. delay 2.000 sec
Pulse 45.0 degrees

Ao, time 1,300 sec

Width 24509.8 Hz

456 repetitions

CBSERVE (13, 100.5616975 Mz
DECOPIE H1, 399.9294541 Miz
Power 40 dB

173.39%4

49.640
49.209
49.000
48.785

48.569
48.361

72.824
T1.991
71.887
70.005
55,137
51.604
49.975

24.098
21.978

—102.814

TTTTTT T
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AOV-P-247-084-A
24 Pugust 2009
Advirus pae

Sanple Name:

Data Collected on:
wormhole—vres400
Archive directory:

Sarple directory:
FidFile: AIN-P-247-084R

Pulse Sequence: PROTCN (sZpul)
Solvent: odSod
Data eollected on: Aug 24 2009

Temp. 25.0 C / 298.1 K
Cperator: wimrl

Relax. delay 1.000 sec
Pulse 45.0 degrees

Ao, time 2.049 sec

Width 8012.8 Hz

40 repetitions

CESERVE  Hl, 399.9274541 Mz
DATRA PROCESSING

Line broadening 0.2 Hz

FT size 65536
Total time 21 hr, 13 min
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ADV-P-247-084-A
14 Rugust 2009
C13 EXPRIMENT

Sample Name:

Data Collected on:
wormhole—vrmrs400
Archive directory:

Sample directory:
FidFile: ADV-P-247-084-A-C13

Pulse Sequence: Carbon (s2pul)
Solvent: oddod
Data collected on: Aug 21 2009

Temp. 25.0C / 298.1 K
© vmmrl

PRelax, delay 2.000 sec
Pulse 45.0 degrees

Aog. time 1.300 sec

Width 24509.8 Hz

64 repetitions

CBSERVE C13, 100.5617002 Mz
DEOOFLE HL, 399.5294538 Mz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 2298 hr, 11 min

178.072

|

102.933

73.315
71.783

/-71.589

70.920

69.574

01;3

55.419
/—55.166
51.053
49.840

49424

/

e}

49.216
49.000
48.784

\

48,360
41.763

48.576

b

"

.

L L I I B L L L I L L B

220 200 180

160

140

120

100
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ADNV-P-247-073-1
13 July 2009
Advims Therspeutics Pune

File: ADV-P-247-073-1

Pulse Sequence: s2pul
Solvent: cd3od

Cperator: vrmrl
File: ADV-P-247-073-1
WVRMES—400  "'wormhole”

Relax. delay 1.300 sec

Pulse 45.0 degrees

Aog. time 1.700 sec

Width 8012.8 Hz

CBSERVE Hl, 399.9274546 MHz
PROCESSING

Line broadening 0.4 Hz

FT size 65536

Tetal time 51 min, 20 sec
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AONV-P-247-073-1
C13 Expriment
13 July 2009
ANINIE PLNE

Sanple Name:
Archive directory:
Sanple directory:
FidFile: AV-P-247-073-1-C13
Pulse Sequence: Carbon (s2pul)

Solvent: cd3od
Data collected on: Jul 13 2009

Operator: vrmrl
WMRS-400 "DEIRE400"

Relax. delay 1.300 sec
Pulse 45.0 degrees
Aoy, time 1.300 sec
Width 24509.8 Hz

Tz itd
CESERVE (13, 100.5616953 Mz

177.901

103.015

73.307
71.857
P

69.641

55.389
/-55.188

51.164
49.640

40 431
49.216

49.000

48.576

48.360
41.205
29,810
24.685

220 200 180

160

T
140
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Sample Name:

Data Collected on:

Sarple directory:

FidFile: ADV-P-425-017
Pulse Sequence: Proton (s2pul)

Solvent: odcl3
Data collected on: Fpr 14 2010

Tenp. 25.0 C / 298.1 K
Operator: vimrl

Relax. delay 1.300 sec

OAc

Triacetate of (8)

/

9 8

(]

RA

oie

ADV-P-425-017
C13 EXPRIMENT
Sanple Name:
Data Collected on:
Archive directory:
Sanple directory:
FicFile: Carbon
Pulse Sequence: Carbon (s2pul)

Solvent: cdcl3
Data collected on: Apr 14 2010

Temp. 25.0C / 298.1 K
Operator: vrmrl

Relax. delay 2.000 sec

170.164
146.571

6

T

_!"‘_f _.l

LA

—
=

)

128.928
127.039

126.823

|
4
[

¥
8
s

1.07

98.841

;.

3.13

i
T

L

a3

-

77.048
71.157

70.063
69.550

67.267

55.351

W

2
L
8836

el

48.634

48.567

30.329
21.188
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ADN-P-247-083-P
Advirnus Therapeutics Pune
Saple Name:

Data Collected on:
wormhole—urmes400

Archive directory:

Sample directory:

FidFile: PROTCN

Pulse Sequence: PROTON (s2pul)

Solvent: od3od
Data collected on: Oct 15 2009

Temp. 25.0 C / 298.1 K
Cperator: vl
Relax, delay 1.000 sec |

Aog. time 1.500 sec ]

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010
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HO™" OH
OH
(8)
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8 6 5 A 3L 2, ot pEm
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g § 8 BEERT X 8 R $58 8
- (=] =1 ™A A= o~ — (=] Ll I ™
ADV-P-247-083-P
STANDARD CARECN FARMVETERS
Sample Name:
Data Collected on:
wormhole—mmes400
Archive directory:
FicFile: AIN-P-247-083-P-13C 73S
Pulse Sequence: CRRECN (s2pul)
Solvent: od3od
Data collected on: Oct 15 2009
Temp. 25.0 C / 298.1 K 3 &
Cperator: vrmrl @ S
Bulse 45.0 degrees &gﬁ
Aoy, time 1.285 sec
Width 25510.2 Hz
1852 repetitions w g2 -
CBSERVE €13, 1005616978 Miz 8 8gq SERpd B T
DECOUPLE H1, 399.9294538 Miz : zﬁﬁaﬂﬂgdg 883
Pover 40 B § “Fg - Tgad
contimously on 5 L. =
WALTZ-16 modkilated 3 S 2
DATR PROCESSING g E
Line broadening 1.0 Hz a §
ET size 65536 it [~
Total time 6 hr, 22 min 5 o
‘ ‘ Mo l” 1 - 11u -
T T T T T T T T T T T T T T T B e IR s e a R e
220 200 180 160 140 120 100 80 60 40 20 0 pEm
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58 repetitions

CESERVE  HL, 399.9274541 MHz
DATRA FROCESSING

Line broadening 0.4 Hz

FT sime 65536
Total time 208 hr, 56 min, 22 sec

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of

M J_MJ

AN

Chemistry 2010
0~ N
OO
HO™ oH
OH
9)

s,

ANV-P-247-074-T
20 July 2009
C13 EXPRIMENT

Sanple Name:

Archive directory:

Sanple directory:

FidFile: AIN-P-247-074-I-C13

Pulse Sequence: Carbon (sZpul)
Solvent: oddod
Data collected on: Jul 20 2009

: vl
VIMRS—400 "DEIREADD"

Felax. delay 1.000 sec
Pulse 45.0 degrees
Aog. time 1.300 sec
Width 24509.8 Hz
2352 repetitions

CBSERVE Cl13, 100.5616961 Mz
DECOFLE Hl, 399.9294541 MH=z
Powar 40 dB
continuously on
WALTZ-16 modulated
DATR PROCESSING

Line broadening 0.5 He
FT size 65536
Total time 1603 hr, 45 min

179.708

L e

% QABRIRY

Ealals L lotelutd

1.00

103. 000

3 2, 1

1.40
1.33

49.208
49,000
48.784

25.362

200 180

T
|



AONV-P-247-085-P
ADVINUS THERAFEUTICS PUINE

Sarple Name:

Data Collected on:
DEIREA00-vrmrs400
Archive directory:

Sample directory:
FidFile: PROTCN

Pulse Sequence: PROTCN (s2pul)
Solvent: cddod
Data collected on: Mar 13 2010

Cperator: vrmrl

PRelae. delay 1.000 sec
Pulse 45.0 degrees

Rog. time 2,045 sec

Width 8012.8 Hz

9 repetitions

CBSERVE  Hl, 399.9274541 Miz
DATA PROCESSING

FT size 32768
Total time 26 min

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

T T T T T

12 11 10

BOV-P-247-085-P
Cl3 EXPRIMENT
ADVINUE FOME

Sanple Hame:
Data Collected on:

Archive directory:

Sanple directory:

FidFile: ADV-P-247-085-F 13C

Pulse Sequence: CARECN (s2pul)
Solvent: odl3od
Data collected on: Mar 13 2010

Cperator: vimel

Relax. delay 1.000 sec
Pulse 45.0 degrees

Aory. time 1.285 sec

Widch 25510.2 Hz

25000 repetitions

CBSERVE (13, 100.5616970 Miz
DECOUPLE  HI, 3999294538 Miz
Power 40 dB

9

177.557

|

LA S B N B S B S B B B B B B

157.073

&9

mie

137.9%43

129.211
129.002

129.575

102.951

48.357
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ADV-P-247-123

06 Octcber 2009

Advirus Therspeutics Pune

Sarple Rame:

Data Collected on:
wormhole—vrmes400

Archive directory:

Sanple directory:

FidFile: PROTCN

Pulse Sequence: PROTCN (sZpul)

Solvent: odSod
Data collected on: Oct 6 2009

Tenp. 25.0C / 298.1 K
Cperator: wimel

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

ADNVP-247-123
STANDARFD CAFECN PARPMETERS

Sample Name:

Data Collected on:
wormtole—wrmes400
Archive directory:

Sarple directory:
FidFile: ADN-P-247-123-13C

Pulse Sequence: CARECN (s2pul)
Solvent: oddod
Data collected on: Oct 5 2009

Temp. 25.0 C / 298.1 K
Operator: vrmrl

Relax. delay 4.000 sec
Pulse 45.0 degrees

Ao, time 1.285 sec

Wadth 25510.2 Hz

8976 repetitions
CBSERVE (13, 100.5616947 Mz
[ECUPLE HL, 399.9294538 Mz
Power 40 dB

g
8
g
172.804

.

49 643

127.740
126.233
72.991

72.093

TL.954
70.135

55.015
54.171

102.7%6

133.39%
133.446

l

49.217
49.000
48.791

| It

48.574

48.365

e B B

200 180
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AOV-P-247-071-A
09 ocT 2009
AOVINDS THERAPEUTICS PUNE

Sanple Name:

Data Collected on:
wormhole—mmrs400

Archive directory:
Sanple directory:
FidFile: Proton

Pulse Sequence: Proton (s2pul)
Solvent: dmso
Data collected on: Oct 9 2009

Temp. 20.4 C / 293.6 K
: vl

Relax. delay 0.500 sec

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

ADNV-P-247-0T7
20 July 2009
C13 EXPRIMENT
Sample Name:
Archive directory:
Sample directory:
FidFile: ADV-P-247-077-C13
Pulse Sequence: Carbon (s2pul)

Solvent: dmso
Data collected on: Jul 24 2009

Cperator: vrmrl
WVRMRS-400  "DEIREA00"

Belax. delay 1.000 sec
Pulse 45.0 degrees

Total time 1603 hr, 45 min

168,936

-99.644

T
180

160

140
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W

HO
OH

(13)

AOV-P-247-115-B-13C

18 September 2009
C13 EXPRIMENT

Sanple Name:

Data Collected on:
wormhole—wrmes400

Archive directory:
Sanple directory:
FidFile: ADV-P-247-115-B-C13

Pulse Sequence: Carbon (sZ2pul)
Solvent: od3od
Data collected on: Sep 18 2009

Temp. 25.0 C / 298.1 K
: vmrl

FRelax. delay 2.000 sec
Pulse 45.0 degrees

Aog. time 1.300 sec

Width 24509.8 Hz

25000 repetitions

CBSERVE C13, 100.5616988 Miz
[ECOPLE Hl, 399.9294538 Miz
Power 40 dB
contirmously on

WALTZ-16 mocdulated

DATRA. PROCESSING

Line broadening 1.0 Hz

FT size 65536
Total time 22 hr, 58 min

53.076

49.216
/ 49.000
48.784

48.576

74.155
T3.821
66.658

81.177

35.046

L B B
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AIV-P-24T-115-A
16 September 2009
Advinus pane

we
HO'
Saple Hame:
Data Collected on: (14)
wormhole—vrmrs400
Archive directory:
Sanple directory:
FidFile: PROTCN
Pulse Sequence: PROTCN (s2pal)

Solvent: oddod
Data collected on: Sep 18 2009

Temp. 20.9 C / 294.1 K
Cperator: wimel

Relax. delay 1.000 sec
Pulse 45.0 degrees
Aog. time 2,049 sec ‘

Width 8012.8 Hz
64 repetitions
CBESERVE  Hl, 399.9274541 Miz h

AOV-P-247-115-A-13C
18 September 2009
C13 EXPRIMENT
Sample Mame:
Data Collected on:
wormhole—rmes400
Archive directory:
Sample directory:
FidFile: ADV-P-247-115-A-13C
Pulse Sequence: Carbon (sZpul)

Solvent: od3od
Data collected on: Sep 18 2009

Temp. 25.0 C / 298.1 K
Cperator: vomrl

Relax. delay 2.000 sec

607
53.188
49.424
49.216
49.000
48.784

—48.576

68.019
33.536
26.582

44 repetitions

CBSERVE (13, 100.5616988 Mz
DECOUPLE HL, 399.9294538 Mz
Power 40 dB

83.178

L L L B
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AOVP-247-117-A
01 ot 2009
Advimas Therapevetics Pune
Sample Name:
C-01158-080
Data Collected on:
wormhole—vrrs400
Archive directory:
Sanple directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: cdiod
Data collected on: Oct 1 2009

Tenp. 21.0 C / 294.1 K
Cperator: vrmrl

PRelae. delay 0.500 sec
Pulse 45.0 degrees
Aoy, time 1.700 sec
Width 7622.0 Hz
148 iti
CESERVE  Hl, 399.9274541 MHz

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010
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HO™
OH
(21)

ADV-P-247-117R

26 Seprember 2009
C13 EXPRIMENT

Sanple Nare:

Data Collected on:
wornhole—vrmes400

Archive directory:
Sanple directory:
FidFile: ADV-P-247-117-A-13C

Pulse Sequence: Carbon (s2pul)
Solvert: odiod
Data collected on: Sep 26 2009

Temp. 25.0 C / 298.1 K
Cperator: vimrl

Relax. delay 2.000 sec
Pulse 45.0 degrees

Acgy. time 1.300 sec

Width 24509.8 Hz

868 repetitions
CBSERVE C13, 100.5616973 Mz
[ECOPLE Hl, 399 9294538 Mz
Powar 40 dB

173.609

30.710
23.971
21.940

. 48.569
48.360
32.763

il
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Pulse Sequence: PROTCN (s2pul)
Solvent: odcl3
Data collected on: Oct 1 2009

Temp. 20.4 C / 293.6 K
Cperator: vimel

Relax. delay 0.500 sec
Pulse 45.0

Ao, time 1,700 sec
Width 7622.0 Hz

CBSERVE HL, 399.9258784 Mz

Total time 15 hr, 20 min

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

W

HO

(22)

RONP-247-116

30 Septenber 2009
C13 EXPRIMENT

Sanple Name:

Data Collected on:

Saple directory:

FidFile: AIN-P-247-116-C13

Pulse Sequence: Carbon (sZpul)
Solvent: cdel3
Data collected on: Sep 30 2009

Temp. 25.0C / 298.1 K
+ vrmrl

PRelax. delay 2.000 sec
Pulse 45.0 degrees

Ao, time 1,300 sec

Width 24509.8 Hz

16800 iti

CBSERVE C13, 100.5614051 Mz
CECOPIE H1, 399.9278781 Miz
Powar 40 dB
contimously on

WALTZ-16 moculated

DATA. PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 22 hr, 58 min

172.351

|

T7.360
77.048

83.831

51.200

66.478

49.252

26.075

32.19%
31.162
23.471
21.441
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ADV-P-247-122R
05 October 2009

Adhrirus Therspeutics Pune
Sarple Name:

Data Collected on:
wormhole—rmrs400
Archive directory:

Sample directory:
FidFile: PROTCN

Pulseaqm PROTON (s2pul)
Solvent :
l:atacnlls:ﬁedm et 5 2009

Temp. 25.0C / 298.1 K
Cperator: vrmel

Relae. delay 1.000 sec
Pulse 45.0 degrees

Ao, time 2.045 sec

Widrh 8012.8 He

32 repetitions

CESERVE  H1, 399.9274541 Mz
DRTR. PROCESSING

Lire broadening 0.5 Hz

FT size 32768
Total time 26 min

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

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

AOV-P-24T-122R
STANDAFRD CAFECN PARAMETERS

Sample Name:

Data Collected on:
wormhole—vrmes400
Archive directory:

Sample directory:
FidFile: ADV-P-247-122n-13C

Pulse Sequence: CRRECN (s2pul)
Solvent: odiod
Data collected on: Oct 5 2009

Tenp. 25.0 C / 298.1 K
Cperator: vrmrl

Relax. delay 4.000 ssc
Pulse 45.0 degrees

RAcg. time 1.285 sec

Width 25510.2 Hz

732 repetitions

CESERVE (13, 100.5616963 Miz
DECOFLE Hl, 399.9294538 Mz

Line broadening 1.0 Hz
FT size 65536
Total time 14 hr, 42 min

174.104

139.337

129,381
129.002

128.808

106.621

4
e
IBRB S5

cooo

82.715

(o}

49.000

/48,791

49.217

49.426

48.574

48.365
32.882
27.114

26.410
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AOVP-247-191 O/l/\/Nj

ADVINUS PLINE
- ' 0O
Sarple Name:
Data Collected on: HO " OH
DEIRE400-vrnrs400
Archive directory: OH
Saple directory: (25)

FidFile: Proton

Pulse Sequence: Proton (s2pul)
Solvent: od3od
Data collected on: Mar 26 2010

Temp. 21.1C / 204.2 K
Cperator: vimel

Relxe. delay 1.300 sec
Pulse 45.0 degrees

Aog. time 1.700 sec

Width 8012.8 Hz

52 repetitions

CESERVE Hl, 399.9274541 Mz
DATA PROCESSING

Line broadening 0.4 Hz

FT size 65536

Total time 12 min

(

r

JLL 1 v v S

) 8 7 6 5 4 3 2 1 -0 pEm

' L Y T
8 8A22 38y ] 2
- EREDERE g Rt o <

ADV-P-247-191
13C Experirent

Sanple Nare:
Data Collected on:
Sanple directory:
FicdFile: CRARECN

Pulse Secpence: CARECH (sZpul)
Solvent: od3od
Data collected on: Mar 26 2010

Cperator: vimrl

Relax, delay 1.000 sec
Pulse 45.0 degrees 2
Aoy, time 1.285 sec QE o
Widkth 25510.2 He P e 4
64 i o<
CESERVE C13, 100.5617041 Miz
[ECOUPLIE Hl, 399.9294538 Miz
Power 36 dB ~
WALTZ-16 mocilated F
DATA. PROCESSING

Line broadening 0.5 Hz
FT size 65536
Total time 15 hr, 55 min

101.411

172.943

" "

L L L L L L L L L L L I B B B

200 180 160 140 120 100 80 60 40 20 Pem
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Sanple Name:

[ata Oollected on:
DZIREA00-vrmes400
Archive directory:

Sample directory:
FidFile: Proton

Pulse Sequence: Proton (s2pul)
Solvent: ocBod
Data collected an: Sep 13 2010

Temp. 20.8 C / 293.9 K |
Operator: wmrl

Falax. dalay 1.300 sac

Pulse 45.0 degrees

Bog. time 1.700 sec |
Wicth B012.8 Hz I
76 repetitions |
CESERVE Hl, 399.9274541 Mz |
DATA, PROCESSING

Line broadening 0.4 Hz
FT size 65536 |
Total time 51 min

| Ve ||

i I A It |
| L".H_JJ-L r e fl \ I i \_H'lu' S |-

-

9 8 7 6 5 4 3 2 1 -0 Pem

= T i b o ek e §y b i o |
g 8 G 2 R8T a3 88
wn ~ [alaliy] o N ™~ - mm

ADV-P-418-085-P_13C 17460.7 173.

1 4.2
2 13952.8 138.749 4.9
13C_Bperiment 3 13022.5 129.497  19.3
1 13013.1 129.404  18.2
Sangple Name: 5 12978.9 129.064 9.4
5 11340.1 112.768  10.6
Pata Oollecbed o 7 10640.2 105.808 9.3
DETREAO 5400 g8 wme.9 8317 9.3
i 9 8309.4 82.630 2.3
Archive directory: 10 TIEL.5  T77.281 6.4
agmll 7304.3 72.635 9.8
Sarple directory: RER 12 6l12.4 60783 61
i 998 & g2 A2
. ERAE T 4970.3 49 43
3 15 4485 49.209  93.4
16 49275 49.000 102.1
Pulse Sequence: CRFBON (s2pul) 17 4905.7 48.783 95.0
Solvent: odfiod | 18 48847 48.574  44.3
Data collected cn: Sep 7 2010 19 4862.9 48.357  16.3
20 33627 33.439 8.1
Pl 2722.0 27.068 9.5
2z 2656.6 26.418 8.9
@ 23 2436.3  24.227 3.9
o9 24 2409.0 23.956  10.9
- g 2155.3  21.432 12.9
- 13
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& 8
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AL B B R B N LI B B B R LA I B o e e R R R AR R
200 180 160 140 120 100 80 60 40 20 Pm

S-38



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

ADV-TRG-06-030-A
16 July 2009 0
i Therapeutics Pune
0]
HO™ \BBn

N

wow Ty 7
8r @ &
N - Mo -~

16 July 2009
C13 EXFRIMENT

Sanple Name:

Archive directory:

Sanple directory:

FidFile: ADV-TRNG-060-030-A-C13
Pulse Sequence: Carbon (s2pul)

Solvent: odcl3
Data collected on: Jul 16 2009

Cperator: vimel
VMES-400 "DEZIRE400"

128.742

128.140

Felax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width 24509.8 Hz

23576 repetitions

CEBSERVE C13, 100.5614055 Mz
DECOUPIE H1, 399.9278784 Miz

128.095
81.116
T.672

N\ 77.360
T77.040
73.158
69.052

83,251
82.046

105.253

121.743

X

g

w

¥
173.988

R
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J ] |
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ADV-P418-085F
Advinus Tharapautics Pue

Sample Name:

Data (ollected on:
DEIREA00-rmes400
Archive directory:

Sanpile directory:
FicFile: Proton

Pulse Sequence: Proton (s2pul)
Solvent: odbod
Data collected on: Sep 13 2010

EBSRVE HL, 3999274311 Mz
DATA PROCESSING

Line broadening 0.4 Hz

FT size 65536
Total time 51 min

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
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ADV-P-418-085-1 i 17452.2 173.547 8.7
: 2 13954.3 138.764  10.3
13C Bparirent 3 13020.9 129.482  48.2
1 13008.5 129.358  47.3
Sanpile Neme: 5 12976.5 129.041  19.1
- ¢ mhma
e —y g  mwil @23 174
Archive directory: 10 7793.2 71.497 128
11 J302.8 72.620  16.9
Samgle directary: 12 6122.5 60.883  13.6
- 2 e oam b
1 5 49, :
Pulse Sequence: CARBON (sZpul) 17 4527.5  49.000 66.2
Solvent : odBod S g $4%05.7 48.783 575
Data collected an: Sep 9 2010 4884.7 48.574  28.7
§ g Tase2.9  48.357 9.9
S [3808.8 37.875 22.6
2 2z 3748.1 37.271 210
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0O

AON-P-247-178-02
Avimus pane
BnO" OBn
Sanple Name:

OBn

Data Collected on:
DEIRE400-vmmrs400
Archive directory: IV

Saple directory:
FidFile: PROTCN

Pulse Sequence: PROTCN (sZ2pul)
Solvent: odcl3
Data collected on: Mar 2 2010

Temp. 20.3C / 293.4 K
Cperator: vimel

PRelax. delay 1.000 sec
Pulse 45.0 degrees

Ao, time 2.049 sec

Width 8012.8 Hz

40 repetitions

CBSERVE HL, 399.9259676 Mz
DRTR. PROCESSTNG

Line broadening 0.5 Hz

FT size 65536
Total time 21 hr, 13 min

J\L | D

ADNV-P-247-178-02

AIVINDS PUNE

Sample Name:

Data Collected on:
CEIRE400-~mmes400

Archive directory:

Saple directory:

FidFile: AIN-P-247-178-02 13C

128.613

128.590
128.574

128.474
128.164
128.0%4
128.017
127. 940
127.893
127.831

Pulse Sequence: CARECN (s2pul)
Solvent: odcl3
Data collected on: Mar 5 2010

T73.849
73.4T7
73.183

127.792
78.850
T71.611
75.823

Cperator: vl

Ba
Relax. delay 1.000 sec ﬁé A
Pulse 45.0 degrees 5

Aog. time 1.285 sec =
Width 25510.2 Hz b

7472 repetitions

CBSERVE C13, 100.5614216 Mz

[ECXFLE Hl, 3999278781 Miz
Power 40 dB

contimously on

WALTZ-16 mocuilated

DA PROCESSING

Line broadening 1.0 Hz

FT size 65536 ‘

| 1.2
/-16.976
\

138,

445
100.983
96.950
55.664

Total time 17 hr, 12 min
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BUN—E=28 =L E—UL
ANVINUS PLME
Sarple Name:
N

O
O EEIEEA00 AT t00 OO
Archive directory: .
Sanple directory: Bno\“' OBn
FidFile: PROTCN OBn
Pulse Sequence: PROTCN (sZpul) V

Solvent: odel3

Data collected on: Mar 9 2010
Cperator: vrmrl

Relax. delay 1.000 sec

Line broadening 0.5 Hz
FT size 65536
Total time 21 hr, 13 min
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C13 EXPRIMENT

ADVINUE PONE

Sarple Narme:

Data Collected on:

DEIFE400-vrmrs400
Acchive disectory: §EQRREZE B8N o
i diniice EEEY SEEEY: A
LR

FidFile: ADV-P-247-178-01 13C..

Pulse Sequence: CARECN (s2pul)
Solvent: odcl3
Data collected an: Mar 9 2010

35.176

56.365

Cperator: vrmrl

Felaoe. delay 1.000 sac
Pulse 45.0 degrees
Acg. time 1.285 sec
Width 25510.2 Hz

1780 repetitions

85.264
78.018
76.888

59.941
54.445
42.569
33.411
28.688

104.193

CESERVE C13, 100.5609276 3

DECOUFIE Hl, 399.9278781 i i
Power 40 a8 & 9%
contimeously on = 9
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