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SUPPORTING INFORMATION

A Metathesis Route to Resin Glycosides:

Formal Total Synthesis of Tricolorin A

Alois Fiirstner* and Thomas Miller

Max-Planck-Institutfilr Kohlenforschung

Kaiser-Wilhelm-Platz 1, D-45470 Millheim/Ruhr, Germany

e-mail: fuerstner@mpi-muelheim.mpg.de

Instrumentation and Spectra Formats. NMR: Spectra were recorded on a Bruker AC 200,

AMX 300,' AMX 400 or DMX 600 spectrometer in CDCl3 unless stated otherwise. Chemical

shifts (8) are given in ppm relative to TMS, coupling constants (J) in Hz. IR: Nicolet FT-7199,

wavenumbers in cm-1 . MS: Varian CH-5 (70 eV); HR-MS: Finnigan MAT SSQ 7000 (70 eV).

Specific optical rotations: Perkin Elmer 241. Elemental analyses: Dornis & Kolbe, Milheim.

5-Hexenal (4). A solution of 5-hexenol (5.00g, 49.9 mmol) in CH 2Cl2 (100 mL) is added over

a period of 30 min to a stirred suspension of PCC (16.15 g, 74.9 mmol) in CH 2Cl2 (150 mL).

After stirring for 4 h at ambient temperature, the insoluble residues are filtered off through a

pad of silica and thoroughly rinsed with CH 2Cl2 (100 mL in several portions). Evaporation of

the combined filtrates gives the rather unstable aldehyde which was immediately used without

further purification. IR (CH2Cl2) [cm- 1]: 3432, 3079, 2978, 2938, 2866, 2722, 1826, 1726,

1642, 1414, 1391, 1365, 1244, 1173, 1117, 1074, 996, 915, 863, 805, 704, 630, 554, 519. -
1H-NMR (200 MHz, CDCl3): 8 = 9.77 (t, 1 H, J = 1.6 Hz), 5.77 (ddt, 1 H, J = 17.0 Hz 10.2

Hz 6.7 Hz), 5.09-4.97 (in, 2 H), 2.45 (dt, 2 H, J = 7.3 Hz 1.7 Hz), 2.10 (bq, 2 H, 7.2 Hz), 1.76

(quint., 2 H, J = 7.1). - 13C-NMR (50 MHz, CDCl3): 8 = 201.9, 137.1, 115.1, 42.6, 32.5,

20.7. - MS (El): m/z (rel. intensity): 98 (>1) [M ], 80 (46), 70 (11), 69 (17), 55 (41), 54

(100), 44 (14), 43 (12), 42 (30), 39 (58), 29 (31), 27 (29).
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(6S)-Undec-1-en-6-ol (6). A mixture of (1R,2R)-bis(trifluoromethanesulfonylamino)cyclo-

hexane (5) (229 mg, 0.811 mmol)7a and freshly distilled Ti(O-iPr)4 (20 mL, 67.9 mmol) in

toluene (25 mL) is heated at 50 oC for 30 min. The clear solution is then cooled to -35 oC and

dipentylzinc (10 g, 48.15 mmol) is added dropwise, causing an intense orange color to appear.

A solution of aldehyde 4 (3.87 g, 39.42 mmol) in toluene (10 mL) is then slowly added and the

mixture was stirred at -20 oC for 4 h. The reaction is quenched with saturated aq. NH4 Cl (20

ml), the organic layer is separated, the precipitate is dissolved by adding HCI (10%, ca. 50

mL), and the aqueous layer repeatedly extracted with diethyl ether. The combined organic

phases are dried (Na2SO 4 ), evaporated, and the crude product purified by flash

chromatography with hexane/ethyl acetate (4/1) as the eluent affording pure 6 as a colorless oil

(5.74 g, 86%).

The enantiomeric excess was determined as ee 99% by comparison with the racemic product

by means of GC on a chiral column: G-TA, trifluoroacetylated y-cyclodextrine G/212, 30 m

(ICT, Internationale Chemie Technik); 70 oC isothermal; 0.9 bar H 2.

[cC] n = + 1.6 0 (c 19.2, CH 2Cl2 ). - IR [cm-1]: 3354, 3078, 2956, 2931, 2859, 1823, 1641,

1459, 1441, 1415, 1378, 1324, 1265, 1233, 1196, 1127, 1056, 994, 966, 910, 827, 725, 634,

557. - 1H-NMR (300 MHz, CDCl 3): 8 = 5.81 (ddt, 1 H, J = 17.0 Hz 10.1 Hz 6.6 Hz), 5.06-

4.92 (m, 2 H), 3.59 (br m, 1 H), 2.09-2.02 (m, 2 H), 1.81-1.21 (in, 12 H), 0.89 (t, 3 H, J =

6.3). - 13C-NMR (75 MHz, CDCl3): 8 = 138.8, 114.6, 71.9, 37.5, 36.9, 33.8, 31.9, 25.3, 25.0,

22.7, 14.1. - MS (El): m/z (rel. intensity): 101 (10), 99 (12), 83 (54), 82 (17), 81 (100), 67

(12), 57 (28), 55 (92), 54 (21), 43 (37), 41 (41), 39 (14), 29 (26), 27 (13). - C11H 220

(170.29): caled. C 77.58, H 13.02;found C 77.71, H 12.98.

[(6S)-1-Undecen-6-yl] 2,3,4-tri-O-acetyl-i3-D-fucopyranoside (8). To a solution of 1,2,3,4-

tetra-O-acetyl-D-fucopyranose (3.0 g, 9.03 mmol) in CH2Cl 2 (7.5 mL) is added Ac20 (0.75

mL) and HBr (33% in HOAc, 10 mL) at 0 oC. After stirring the mixture overnight at ambient

temperature, the solvents are removed in vacuo and the crude 2,3,4-tri-O-acetyl-cc-D-

fucopyranosyl bromide 7 is co-evaporated with toluene in several portions (25 mL each).
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A suspension of alcohol 6 (1.05 g, 6.17 mmol) and pre-dried MS 3A (1.5 g) in CH 2Cl2 (5 mL)

is stirred for 15 min prior to the addition of AgNO 3 on silica/alumina (van Boeckel catalyst, 3

g, ca. 9 mmol AgNO 3 ).9 A solution of the crude 7 described above in CH 2CI2 (16 mL) is

slowly added to this mixture at -10 oC. Stirring is continued for 4 h at that temperature before

the mixture is allowed to warm to room temperature overnight. The insoluble residues are

filtered off over a pad of silica, rinsed with CH2C12 in 3 portions (30 mL each), the combined

filtrates are evaporated and the residue purified by flash chromatography with hexane/ethyl

acetate (4/1) as the eluent affording glycoside 8 as a colorless syrup (1.35 g, 69%). [cx] = -

14.10 (c 10.3, CH2Cl2 ). - IR [cm- 1]: 3077, 2936, 2861, 2722, 1753, 1641, 1459, 1437, 1368,

1314, 1251, 1224, 1174, 1133, 1075, 1021, 971, 931, 910, 729, 675, 653, 628, 596, 535. -

1H-NMR (300 MHz, CDCl3): 8 = 5.78 (ddt, 1 H, J = 17.1 Hz,10.2 Hz, 6.6 Hz), 5.21 (dd, 1 H,

J = 1 Hz, 3.5 Hz), 5.15 (dd, 1 H, J = 10.5 Hz, 7.8 Hz), 5.03- 4.94 (m, 3 H), 4.45 (d, 1 H, J =

7.8 Hz), 3.76 (dq, 1 H, J = 1 Hz, 6.3 Hz), 3.55 (q, 1 Hz, J = 5.9 Hz), 2.16 (s, 3 H), 2.04-2.02

(m, 4 H), 1,97 (s, 3 H), 1.50-1.23 (m, 13 H), 1.19 (d, 3 H, J = 6.4 Hz), 0.88 (t, 3 H, J = 6.9

Hz). - 13C-NMR (75 MHz, CDC13): 8 = 170.8, 170.3, 169.4, 138.6, 114.7, 100.9, 81.1, 71.6,

70.5, 69.5, 68.9, 34.8, 33.9, 33.5, 31.9, 24.8, 24.3, 22.6, 20.8, 20.7, 20.7, 16.2, 14.1. - MS

(El): m/z (rel. intensity): 273 (25), 184 (53), 171 (10), 157 (74), 153 (30), 142 (35), 115 (32),

111 (20), 97 (11), 83 (25), 69 (11), 55 (20), 43 (100), 41 (11). - C37H550 12 (672.65): caled.

C 62.42, H 8.65;found C 62.49, H 8.62.

[(6S)-1-Undecen-6-yI] 3,4-O-isopropylidene-fi-D-fucopyranoside (10). Compound 8 (1.90

g, 4.29 mmol) is dissolved in MeOH (10 mL) and treated with KOMe (15 mg, 0.21 mmol) for

6 h. The mixture is neutralized with 2N HCI and the solvent removed in vacuo. A solution of

crude 9 thus obtained in acetone (5 mL) and 2,2-dimethoxypropane (4 mL) is stirred overnight

in the presence of p-TsOH.H20 (ca. 20 mg). Neutralization with triethylamine, evaporation of

the volatiles followed by flash chromatography with hexane/ethyl acetate (4/1) as the eluent

affords compound 10 as a colorless syrup (1.20 g, 78%). [ac] % = - 0.8 o (c 11, CH 2Cl 2). - IR

[cm- 1]: 3485, 3076, 2983, 2934, 2862, 1641, 1458, 1415, 1380, 1346, 1291, 1245, 1219,

1182, 1156, 1130, 1072, 1036, 994, 912, 871, 802, 688, 509. - 1H-NMR (300 MHz, CDCl3):
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8 = 5.79 (ddt, 1 H, J = 16.9 Hz, 10.2 Hz, 6.6 Hz), 5.04-4.92 (m, 2 H), 4.15 (d, 1 H, J = 8.3

Hz), 4.05-3.97 (m, 2 H), 3.82 (dq, 1 H, J = 6.6 Hz, 2.2 Hz), 3.69-3.56 (m, 2 H), 3.49 (dd, 1

H, J = 8.2 Hz, 7.2 Hz), 2.09-2.02 (m, 2 H), 1.60-1.25 (m, 20 H), 0.89 (t, 3 H, J = 6.8 Hz). -
1H-NMR (300 MHz, CDC13 ): 8 = 138.6, 114.7, 109.7, 101.5, 79.5, 79.0, 76.4, 73.7, 68.1,

34.7, 33.8, 33.4, 32.0, 31.9, 28.2, 26.3, 24.5, 22.6, 16.6, 14.1. - MS (El): m/z (rel. intensity):

187 (30), 131 (27), 129 (16), 128 (11), 111 (10), 101 (53), 100 (74), 99 (100), 97 (17), 85

(13), 83 (41), 73 (59), 71 (56), 69 (21), 59 (76), 57 (29), 55 (45), 43 (50), 41 (29), 29 (14). -

C20 H360 5 (356.45): calcd. C 67.39, H 10.18; found C 67.42, H 10.12

O-(2,3-Di-O-acetyl-4,6-O-benzylidene-D-glucopyranosyl) Trichloroacetimidate (14). A

suspension of substrate 13 (1.65 g, 5.11 mmol), trichloroacetonitrile (0.94 mL, 9.37 mmol)

and Cs2 CO3 (159 mg, 0.5 mmol) in CH2Cl 2 (8 mL) is stirred for 12 h at room temperature.

The insoluble residues are filtered off and rinsed with the same solvent (75 mL in several

portions), the combined filtrates are evaporated and the crude product is purified by flash

chromatography with hexane/ethyl acetate (2/1) as the eluent, thus affording the title

compound as a colorless foam (1.82g, 767c). a : 8 = 2 : 1 (1H-NMR). - [ = + 30.5 0 (c

1.4, CH2Cl2). - IR [cm- 1]: 3474, 3308, 3071, 3038, 2987, 2940, 2875, 1755, 1677, 1498,

1458, 1431, 1418, 1372, 1292, 1235, 1220, 1183, 1140, 1102, 1070, 1033, 969, 907, 833,

798, 752, 735, 700, 645, 600, 560, 486. - 1H-NMR (300 MHz, CDCl3): o-anomer: 8 = 8.66

(s, 1 H, NH), 7.47-7.33 (m, 5 H), 6.55 (d, 1 H, J = 3.9 Hz), 5.69 (t, 1 H, J = 9.9 Hz), 5.54 (s,

1 H), 5.15 (dd, 1 H, J = 9.9 Hz, 3.9 Hz), 4.36 (dd, 1 H, J = 10.4 Hz, 4.9 Hz), 4.17-4.09 (m, 1

H), 3.77 (dt, 2 H, J = 10.3 Hz, 6.3 Hz), 2.09 (s, 3 H), 2.03 (s, 3 H); 8-anomer (characteristic

data): 8.75 (s, NH), 5.99 (d, 1H, J = 7.5 Hz) - 13C-NMR (75 MHz, CDC13): a-anomer: 8 =

170.1, 169.7, 161.2, 141.8, 136.7, 129.2, 128.3, 126.1, 101.6, 93.6, 78.7, 70.4, 68.8, 68.5,

65.1, 20.8, 20.5; 8-anomer (characteristic data): 101.7, 85.9 - MS (El): m/z (rel. intensity):

495 (5) [M+], 149 (19), 143 (13), 107 (15), 105 (30), 43 (100). - C19 H2 0Cl3NO8 (496.73):

calcd. C 45.94, H 4.06, N 2.82; found C 46.10, H 4.14, N 2.85.
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Disaccharide 15. BF3 -Et20 (0.25M in Et2 0, 1.64 mL) is added to a solution of alcohol 10

(510 mg, 1.43 mmol) and trichloroacetimidate 14 (548 mg, 1.22 mmol) in CH 2Cl 2 (6 mL) and

n-hexane (6 mL) at -20 'C. After stirring for 30 min at that temperature, the reaction is

quenched with sat. aq. NaHCO 3 (20 mL) and the mixture is diluted with CH2Cl2 (20 mL). The

organic layer is separated, dried over Na2SO4 , evaporated and the remaining product is

purified by flash chromatography with hexane/ethyl acetate (2/1) as the eluent. Thus,

compound 15 is obtained as a colorless syrup (691 mg, 82%). [cX] 2 = - 20.7 0 (c 19.5,

CH 2C12). - IR [cm-1]: 3487, 3072, 3037, 2983, 2871, 2729, 1756, 1640, 1498, 1457, 1414,

1379, 1371, 1241, 1219, 1181, 1156, 1127, 1099, 1075, 1036, 915, 870, 802, 752, 699, 604,

510. - 1H-NMR (300 MHz, CDCl 3): 8 = 7.44-7.34 (m, 5 H), 5.85 (ddt, 1 H, J = 17.1 Hz, 10.2

Hz, 6.6 Hz), 5.49 (s, 1 H), 5.33-5.27 (m, 1 H), 5.03-4.94 (in, 3 H), 4.33 (dd, 1 H, J = 10.5 Hz,

5.1 Hz),4.23 (d, 1 H, J = 7.9 Hz), 4.02 (psdt, 1 H, J = 5.7-6.6 Hz), 3.96 (dd, 1 H, J = 5.7 Hz,

2.1 Hz), 3.82-3.44 (m, 6 H), 2.08 (s, 3 H), 2.07-2.05 (m, 1 H), 2.04 (s, 3 H), 1.54-1.26 (in, 23

H), 0.88 (t, 3 H, J = 6.7 Hz). - 13C-NMR (50 MHz, CDCl 3): 8 = 170.2, 169.7, 139.1, 136.9,

129.1, 128.2, 126.2, 114.5, 109.7, 101.5, 100.5, 100.3, 79.9, 79.8, 79.4, 78.4, 76.5, 72.9,

72.1, 68.8, 68.5, 66.3, 34.7, 33.9, 33.4, 31.9, 31.6, 27.9, 26.3, 24.8, 24.2, 22.6, 20.8, 16.6,

14.1. - MS (EI): m/z (rel. intensity): 336 (20), 335 (100), 276 (18), 275 (52), 187 (10), 169

(28), 157 (15),149 (76), 127 (13), 109 (15), 107 (14), 105 (16), 100 (83), 99 (93), 97 (18), 91

(10), 83 (21), 81 (10), 69 (21), 59 (12), 57 (17), 55 (23), 43 (86). - C37H54 0 12 (690.82):

caled. C 64.23, H 7.87;found C 64.25, H 7.95.

Disaccharide 16. A solution of compound 15 (691 mg, 1.0 mmol) in MeOH (10 mL) is

treated with KOMe (10 mg) for 4 h at ambient temperature. Neutralization of the mixture with

2N HCI, evaporation of the volatiles in vacuo and purification of the residue by flash

chromatography with hexane/ethyl acetate (2/1-*1/1) affords diol 16 (431 mg, 71%) as a

colorless syrup. [c] = -1.3 0 (c 0.1, CH 2Cl2).- IR [cm-1]: 3460, 3070, 3037, 2982, 2933,

2870, 1640, 1500, 1456, 1381, 1298, 1242, 1221, 1179, 1073, 1033, 915, 896, 803, 762, 699,

623, 557, 509. - 1H-NMR (300 MHz, CDC13 ): 8 = 7.52-7.35 (m, 5 H), 5.80 (ddt, 1 H, J =

16.9 Hz, 10.3 Hz, 6.7 Hz), 5.51 (s, 1 H), 5.05-4.94 (m, 2 H), 4.64 (d, 1 H, J = 7.7 Hz), 4.30
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(dd, 1 H, J = 10.2 Hz, 4.4 Hz), 4.27 (d, 1 H, J = 8.2 Hz), 4.14 (dd, 1 H, J = 5.4 Hz, 2.1 Hz),

3.98 (dd, 1 H, J = 5.4 Hz, 2.1 Hz), 3.86-3.33 (m, 9 H), 2.08-2.03 (m, 2 H), 1.59-1.23 (m, 22

H), 0.89 (t, 3 H, J = 6.9 Hz).- 13C-NMR (50 MHz, CDCl 3): 5 = 138.7, 137.1, 129.2, 128.3,

126.3, 114.8, 110.3, 104.2, 101.4, 80.9, 80.7, 79.7, 78.7, 76.5, 76.0, 72.7, 68.8, 68.5, 66.9,

34.5, 34.0, 33.2, 31.9, 27.8, 26.2, 24.5, 24.2, 22.6, 16.5, 14.1. - MS (EI): m/z (rel. intensity):

351 (10), 323 (10), 252 (11), 251 (68), 215 (19), 187 (11), 157 (13), 107 (39), 105 (17), 101

(11), 100 (87), 99 (100), 97 (16), 91 (10), 85 (11), 83 (18), 73 (17), 71 (12), 69 (23), 59 (16),

57 (22), 55 (21), 43 (22), 41 (11). - C33H500 10 (606.78): caled. C 65.33, H 8.30; found C

65.37, H 8.40.

Disaccharide 17. A solution of diol 16 (200 mg, 0.33 mmol), DMAP (20 mg, 0.16 mmol) and

DCC (80 mg, 0.39 mmol) in CH2Cl2 (10 mL) is stirred for 5 min prior to the addition of 6-

heptenoic acid (44 pL, 0.33 mmol). The mixture is stirred overnight, the precipitate formed is

filtered off over a short pad of silica, the insoluble residues are thoroughly washed with

CH 2Cl2 (70 mL in several portions), the combined filtrates are evaporated and the crude

product is purified by flash chromatography with hexane/ethyl acetate (2/1) as the eluent. This

affords diene 17 as a colorless solid (168 mg, 71%). [c]r = - 58.8 0 (c 1.6, CH20 2 ). - IR

[cm- ]: 3544, 3070, 2982, 2935, 1749, 1641, 1627, 1581, 1536, 1459, 1415, 1382, 1349,

1310, 1249, 1218, 1178, 1154, 1099, 1081, 1038, 1010, 987, 916, 867, 812, 748, 696. - 1H-

NMR (300 MHz, CDCl3): 8 = 7.44-7.26 (m, 5 H), 5.80 (ddt, 1 H, J = 17 Hz, 10.1 Hz, 6.7

Hz), 5.71 (ddt, 1 H, J = 17.0 Hz, 10.1 Hz, 6.7 Hz), 5.47 (s, 1 H), 5.26 (t, 1 H, J = 9.3 Hz),

5.05-4.87 (m, 4 H), 4.74 (d, 1 H, J = 7.7 Hz), 4.33 (dd, 1 H, J = 10.5 Hz, 4.6 Hz), 4.28 (d, 1

H, J = 8.2 Hz), 4.13 (dd, 1 H, J = 7.4 Hz, 5.5 Hz), 4.00 (dd, 1 H, J = 5.5 Hz, 2.1 Hz), 3.82-

3.45 (m, 8 H), 2.38 (t, 2 H, J = 7.3 Hz), 2.04 (m, 4 H), 1.70-1.25 (m, 23 H), 0.89 (t, 3 H, J =

6.8 Hz). - 13C-NMR (50 MHz, CDCl3): 8 = 173.1, 138.7, 138.4, 137.0, 129.0, 128.2, 126.1,

114.7, 114.6, 110.2, 104.3, 101.4, 100.2, 80.8, 79.4, 78.9, 78.7, 76.6, 74.2, 72.7, 68.8, 68.6,

66.9, 34.5, 34.2, 33.9, 33.3, 33.1, 31.9, 28.1, 27.9, 26.2, 24.6, 24.5, 24.2, 22.6, 16.5, 14.1. -

MS (El): m/z (rel. intensity): 363 (13), 361 (48), 233 (28), 187 (23), 157 (12), 149 (18), 127

(18), 111 (33), 107 (40), 105 (14), 100 (75), 99 (100), 97 (25), 91 (11), 85 (12), 83 (41), 71
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(13), 69 (31), 59 (14), 57 (17), 55 (50), 43 (22), 41 (14). - C4 0H60 0 11 (716.86): caled. C

67.02, H 8.44, found C 67.52, H 8.19.

Macrocycle 3. Solutions of diene 17 (161 mg, 0.224 mmol) and of the ruthenium carbene 18

(11 mg, 5 mol%) in CH 2Cl2 each (50 mL) are simultaneously added via two dropping funnels

to refluxing CH2Cl 2 (50 mL) over a period of 8 h. Reflux is continued for 72 h until TLC

shows complete conversion of the substrate. The solvent is removed in vacuo, the residue is

dissolved in CH2Cl2 (5 mL) and filtered through a short pad of silica in order to remove the

ruthenium catalyst. The solvent is removed and the residue co-evaporated with EtOH (3 x 5

mL). Crude cycloalkene 19 thus obtained is dissolved in EtOH (15 mL) and hydrogenated (1

atm H2) over Pd/C (5 % w/w, 20 mg) for 8 h at ambient temperature. Filtration of the catalyst,

removal of the solvent and flash chromatography with hexane/ethyl acetate (2/1) affords the

title compound as a colorless solid (119 mg, 77%). [oc] ' = - 33.6 o (c 6, CH 2Cl2). - IR (KBr)

[cm-1]: 3573, 3069, 3039, 2931, 2857, 1741, 1721, 1640, 1553, 1459, 1411, 1381, 1372,

1302, 1244, 1224, 1184, 1155, 1074, 1038, 1004, 921, 866, 800, 748, 697, 631, 581, 507. -
1H-NMR (300 MHz, CDCl3 ): 5 = 7.47-7.32 (m, 5H), 5.51 (s, 1H), 5.24 (t, 1H, J = 9 Hz),

5.06 (d, 1H, J = 7.5 Hz), 4.27 (dd, 1H, J = 10.6 Hz, 5.0 Hz), 4.24 (d, 1H, J = 8.3 Hz), 4.17

(dd, 1H, J = 7.3 Hz, 5.4 Hz), 3.95-3.73 (in, 5H), 3.60-3.39 (in, 3H), 2.47-2.31 (m, 2H), 1.70-

1.27 (in, 33H), 0.88 (t, 3H, J = 6.8 Hz). - 13C-NMR (50 MHz, CDCl3 ): 8 = 174.7, 137.1,

129.1, 128.2, 126.2, 109.7, 102.3, 101.6, 98.8, 83.1, 79.4, 78.3, 76.8, 75.1, 74.7, 74.6, 68.8,

66.2, 35.9, 35.6, 34.9, 31.9, 30.5, 29.3, 28.4, 28.3, 27.9, 26.9, 26.5, 25.8, 25.3, 22.6, 16.7,

14.1. - MS (El): m/z (rel. intensity): 488 (12), 487 (29), 237 (22), 233' (19), 187 (17), 149

(19), 127 (21), 111 (10), 107 (49), 105 (21), 100 (69), 99 (100), 97 (17), 95 (11), 91 (23), 85

(17), 83 (19), 81 (12), 71 (11), 69 (30), 59 (24), 57 (26), 55 (37), 43 (32), 41 (16). The data

are in agreement with those reported in ref.3a (Supporting Information).
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NAME jun02104
EXPNO 12
PROCNO I
DU ul
USER et

F2 - Acquisition Parameters
Date 970602
Time 22.4B

PULPROG zgdc30
SOLVENT CDC13
AQ 0.9830652 sec
ON 15.0 usec
R E 16384
NUCLEUS 13C

SF01 75.4815977 MHz
SF02 300.1344003 MHz
TE 302.0 K
DIs 0.0300000 sec
P31 100.0 usec
S2 27 dB
HLi 0 dB
0 0.0300000 sec
PI 5.7 usec
DE 21.4 usec
SF01 75.4815977 MHz
SWH 33333.16 Hz
TD 65536
NS 8000
DS 16

F2 - Processing parameters
SI 32768
SF 75.4685882 MHz
SR -1411.80 Hz
HZpPT 1.0172 Hz
WOW EM
SSB 0
LB 0.80 Hz
GB 0
PC 2.00

10 NMR plot parameters
CX 22.10 cm
CY 14.00 cm
FIP 250.000 ppm
F1 18867.15 Hz
F2P -42.900 ppm
F2 -3237.60 Hz
PPMCM 13.25339 ppm/cm
HZCM 1000.21490 Hz/cm

MLT-MA-086-Oi
0100 50200 150Ippm



BO/i118sl62 MLT-MA-/1-UNDECEN-6-OL 5-May-97 12:12:032

8 mV

OH

6 racemic

A A.

--4

65 min.

r118s162

Sample : MLT-MA-/1-UNDECEN-6-OL measured:
processed:
by:
with:

05-May-97 13:45:37

5-May-97 12:12:03
05-May-97 13:43:40
GC

No. min.

17 58.16
18 59.00

area-%

49.7
50.3 1- ltl ~h- 6,- -

16 peaks had been suppressed.

Instrument
Column
Detector
Temperature
Gas
Sample size
Recorder

HP 5890 II, 118
30m G-TA, gamma CD, G/212
FID
180/70 ISOTH.0.1
0.9 bar H2
0.1 1
Kipp & Zonen 1 mV 0.2CM/MIN

US

5 15 25 35 45 55



BO/i118s163 MLT-MA-077-01-97-64450-K 5-May-97 13:35:33

pure (S)

Ii

Il
45 55 65 75 min.

r118s163

Sample : MLT-MA-077-01-97-64450-K

No. min.

11 59.11

area-%

100.0 Gtt /f

10 peaks had been suppressed.

Instrument
Column
Detector
Temperature
Gas
Sample size
Recorder

V* **** 05-May-97 15:32:06

measured: 5-May-97 13:35:33
processed: 05-May-97 15:31:42
by: GC
with:

4 - '

: HP 5890 II, 118
: 30m G-TA, gamma CD, G/212
: FID
: 180/70 ISOTH.
: 0.9 bar H2
: 0.1
: Kipp & Zonen 1 mV 0.2CM/MIN

1 - 2mV

OH

6
0.8

0.4

Li Li

5 15 25 35
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Current Data Parameters
NAME sep17105
EXPNO 11
PROCN0 1
DU mpi
USER mitma

P2 - Acquisition Parameters
Date_ 970917
Time 23.05
INSTRUM amz300
PROBHD 5 mm QNP 1H
PULPROG zgdc30
TD 65536
SOLVENT CDC13
NS 10000
DS 16
SWH 31249.998 Hz
FIDRES 0.476837 Hz
AQ 1.0486259 sec
RG 16384
DW 16.000 usec
DE 22.86 usec
TE 302.0 K
D11 0.03000000 sec
CPDPRG waltzl6
P31 100.00 usec
S2 27 dB
HL 0 dB
Dl 0.03000000 sec
P1 5.68 usec
DE 22.86 usec
SF01 75.4734422 MHz
NUCLEUS 13C

F2 - Processing parameters
SI 32768
SF 75.4685899 MHz
WDW EM
SSB 0
LB 0.80 Hz
GB 0
PC 2.00

1D NMR plot parameters
CX 20.00 cm
F1P 180.000 ppm
F1 13584.35 Hz
P2P -10.000 ppm
F2 -754.69 Hz
PPMCM 9.50000 ppm/cm
HZCM 716.95160 Hz/cm

put 160 140 120 100 040
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MLT-MA- 15 8-03
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CD

C3 0

O 0
OH 10

w to -W CU CUM

M 00 M. 00

Current Data Parameters
NAME jun12111
EXPNO 11
PROCN0 I

-n O 3 -W to to I ! CU W CU CU CU -3L( CD Cfl ~W , 0 D. 00l

.919 7r-CD- r r-wm aC r I 1. 719tCCUCU- USER et

r, fl ,r 1r o MMM Ml CU CU CU CUCU---.-

F2 - Acquisition Parameters
Date 970518<SWTime 22.04
PULPROG zgdc30
SOLVENT CDC13
AG 0.9830652 sec
DW 15.0 usec
RG 16384
NUCLEUS 13C
SF01 75.4815977 M4Hz
SF02 300.1344003 MHz
TE 302.0 K
Dii 0.0300000 sec
P31 100.0 usec
S2 27 dB
HL1 0 dB
01 0.0300000 sec
Pi 5.7 usec
DE 21.4 usec
SF01 75.4615977 MHz
SWH 33333.16 Hz
TD 65535
NS 16000
DS 16

F2 - Processing parameters
SI 32768
SF 75.4685872 NHz
SR -1412.78 Hz
HZpPT 1.0172 Hz
HOW EM
SSB 0
LB 0.80 Hz
GB 0
PC 2.00

10 NMR plot parameters
CX 22.10 cm
CY 14.00 cm
FIP 250.000 ppm
Ff 18867.15 Hz
F2P -42.900 ppm
F2 -3237.60 Hz
PPMCM 13.25339 ppm/cm
HZCM 1000.21490 Hz/cm

MLT-MA-093-01II l 150
ppal 200 150 i~

l
100 50 0
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MLT-MA-114-01

Ph-VO-
0~

0! e9 eq to N c to 1eq Iqe ot o o0e q -: N to 1! .- ! 1! 1-: o 9 eq eq 9
eq~~~~~~~ eq -o -Q -eq -- -o -o -o -o eq -o -o -o -o~ ~ qt oe qe q 15AcO

V

1m5 m mno ma..5un mn ma..n5.mm mm mun """".""""" ."""""".""""""'""""'"'"""""I" """"""""""""""""""".""" I" " " " " " " " " " " I" " " '"" "'..""""""

KJ/ SOLVENT CDC13
NS 8000
DS 16
SWH 33333.156 Hz
FIDRES 0.508624 Hz
AQ 0.9830900 sec
RG 16384
DW 15.000 usec
DE 21.43 usec
TE 302.0 K
Dl 0.03000000 sec
CPDPRG waltzl6
P31 100.00 usec
S2 27 dB
HLI 0 dB
D1 0.03000000 sec
P1 5.68 usec
DE 21.43 usec
SF01 75.4815977 MHz
NUCLEUS 13C

F2 - Processing parameters
SI 32768
SF 75.4685904 MHz
WDW EM
SSB 0
LB 0.80 Hz
GB 0
PC 2.00

1D NMR plot parameters
CX 20.00 cm
F1P 200.000 ppm
Fl 15093.72 Hz
F2P -10.000 ppm
F2 -754.69 Hz
PPMCM 10.50000 ppm/cm
HZCM 792.42017 Hz/cm

O CH3 O
O H

0O

175 125 100 75 50 25
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FIDRES
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D11
CPDPRG
P31
S2
HL1
Dl
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DE
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10000
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0.476837 Hz

1.0486259 sec
16384
16.000 usec
22.86 usec
302.0 K
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3 in CDC
OH

F2 - Processing parameters
SI 32768
SF 75.4685928 MHz
WDW EM
SSB 0
LB 0.80 Hz
GB 0
PC 2.00

1D NMR plot parameters
CX 20.00 cm
FIP 190.000 ppm
F1 14339.03 Hz
F2P -10.000 ppm
F2 -754.69 Hz
PPMCM 10.00000 ppm/cm
HZCM 754.68591 Hz/cm

w
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