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Structure Investigations
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Table. Selected 1H and 13C NMR data of compound 12. All assignments are unambiguous
and were made by using COSY and 13C,IH-chemical shift correlated NMR spectra. Arbitrary
numbering as shown. The multiplicity of the B3¢ signals refers to the geminal protons (DEPT).

Atom TH NMR (§) 3¢ NMR (5)
1,2 1.00 (d), 0.88 (d) 21.20 (q), 19.68 (q)
3 1.78 (m) 33.28(d)
4 2.63 (d) 48.39 (d)
5 2.70 (m) 59.44 (d)
6 - 193.41 (s)
7 - 134.87 (s)
8 - 153.87 ()
9 6.00 (s) 109.13 (d)
10 - 146.72 (s)
11 5.67 (d), 4.98 (d) 47.67 (1)
12 : 138.40 (s)
13 7.20-7.18 (m) 126.90 (d)
14 7.32-7.29 (m) 128.74 (d)
15 7.27-7.24 (m) 127.55 (d)
16 1.98-1.93 (m), 1.80-1.75 (m) 31.82 (1)
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Schematic representation of the longe range couplings observed in the "J(H,C) correlated
spectra of compound 12 which define the site of acylation of the pyrrole ring and the location
of the isopropyl side chain within the cyclopentanone ring (arbitrary numbering).

13 14

One might expect that strain and/or antiaromaticity of the product formed could prevent the

desired elimination of the sulfone group of substrate 11 in the 5-membered ring; however,

elimination in the ansa chain might occur which would lead to product 13 after the 1,4-addition
of the zincate. The attached spectra, however, rigorously exclude such a pathway:

(i) the observed coupling pattern (doublett) of the proton at the branching point does not
match the one expected for 13 (ddd or dAB).

(ii) the observed crosspeaks of H-4 (numbering as above) in the nJ(C,H) correlated spectra -
in particular those with two quarternary pyrrolic C-atoms - give an unambiguous proof
of the site of attachment.

Similar arguments can be forwarded to establish the site of acylation of the pyrrole ring (10 —

11 — 12). In the product formed, crosspeaks are observed between the N-CHPh (H-11) and

two quarternary o-C-atoms of the trisubstituted pyrrole ring (C-7, C-10), while a crosspeak

with its =CH atom (C-9) is missing. This excludes that acylation had occurred at C-4 of the

pyrrole and hence definitely rules out the formation of the isomeric product 14.




Experimental Procedures

Compound 3. To a solution of alcohol 2 (4.452 g, 41.8 mmol) in CH2Cly (80 ml) was added
dropwise a solution of TBDMSCI (6.933 g, 46.0 mmol) and DBU (6.88 ml, 46.0 mmol) in
CH)Cly (20 ml) over a period of 1 hr at room temperature. After stirring for additional 15 min,
the reaction mixture was poured into NaHCO3 (sat.), the aqueous layer was extracted with
CH,Cly, the organic phases were dried over NapSO4 and evaporated. Purification of the
residue by flash chromatography (SiOp, pentane/ether = 20/1) afforded compound 3 (8.186 g,
90 %) as colorless liquid. 15 NMR (200 MHz, CDCl3): & 5.22-5.18 (m, 2H), 4.22 (m, 2H),
4.07 (m, 2H), 0.90 (s, 9H), 0.07 (s, 6H). 3¢ NMR (75 MHz, CDCl3): 8 144.6, 114.4, 63 .4,
45.0, 25.9, 18.3, -5.4. MS: m/z (relative intensity) 165 (37), 164 (14), 163 (100), 127 (42),
125 (27), 123 (74), 95 (41), 93 (84), 75 (12), 73 (25), 57 (43), 41 (15). IR (neat): 3084, 2956,
2930, 2886, 2858, 1656, 1258, 1115, 1089, 915, 846, 777 cm’L. C10H21CIOSi: Calcd.: C,
54.39; H, 9.59; Found: C, 54.55; H, 9.56.

Compound 4. A solution of allyl chloride 3 (1.369 g, 6.21 mmol) and Nal (0.932 g, 6.21
mmol) in acetone (10 ml) was stirred at S0°C for 16 h. After cooling to room temperature, the
precipitated NaCl was filtiered off under argon and washed with acetone (10 ml).
Tetrahydrothiophene (1.10 ml, 12.42 mmol) was added to the yellow solution of the allyl
iodide and the flask was wrapped with aluminum foil. After addition of AgBF4 (1.209 g, 6.21
mmol), the resulting suspension was stirred for 1 h. The reaction mixture was diluted with
CH>(Cly (20 ml), the precipitated Agl was filtered off and the solvent evaporated. The crude
solid was washed with hexane, the solvent removed by decantation and the resulting colorless
crystals of the sulfonium salt 4 were dried in vacuo (1.639 g, 73 %). Iy NMR (200 MHz,
THF-dg): & 5.55 (d, J = 1.0 Hz, 1H), 5.51 (dd, J = 2.8, 1.5 Hz, 1H), 4.29 (s, 2H), 4.02 (s,
2H), 3.65-3.39 (m, 4H), 2.52-2.22 (m, 4H), 0.95 (s, 9H), 0.12 (s, 6H). 13C NMR (50 MHz,
THF-dg): 6 139.7, 120.8, 65.8, 45.7, 44.2, 29.4, 26.6, 19.3, -5.0. MS (ESI/pos): m/z (relative
intensity) 633 ([2M'-BFy], 20), 273 (IM*-BF4], 100). IR (KBr): 2956, 2931, 2887, 2859,
1652, 1474, 1462, 1431, 1255, 1112, 1059, 843, 777 cm’L. C14H29BF40SSi: Calcd.: C,
46.67; H, 8.11. Found: C, 46.53; H, 8.06.

Compound 5. To a solution of the sulfonium salt 4 (1.507 g, 4.19 mmol) in THF (50ml) was
added ¢#-BuLi (2.79 m], 4.19 mmol, 1.5 M in hexane) via syringe at -78°C. After stirring for 15




min at -78°C, 9-bromononanal (0.842 g, 3.81 mmol) in THF (5 ml) was added via syringe, the
mixture was stirred for further 15 min at -78°C and then slowly warmed to room temperature.
The reaction mixture was extracted with HoO/ethyl acetate, the organic layer was dried over
NajSOy4 and evaporated. Purification of the crude product by flash chromatography (SiOp,
hexane/etyl acetate = 50/1) afforded vinyl oxirane 5 (1.299 g, 84 %) as a colorless oil. Iy
NMR (200 MHz, CDCl3): & 5.21-5.15 (m, 1.5H), 4.99 (m ,0.5H), 4.16 (s ,1H), 4.09 (m,1H),
3.44 (m, 0.5H), 3.38 (t, J = 6.8 Hz, 2H), 3.14 (d, J = 2.1 Hz, 0.5H), 3.03 (m, 0.5H), 2.85 (td,
J=5.3,2.2Hz, 0.5H), 1.83 (m, 2H), 1.53-1.18 (m, 12H), 0.90 (s, 4.5H), 0.89 (s, 4.5H), 0.06
(s, 3H), 0.05 (s, 3H). 3¢ NMR (50 MHz, CDCl3): & 144.9, 1422, 111.9, 111.2, 64.5, 62.7,
60.1, 58.8, 58.4, 56.3, 33.9, 32.8, 32.2, 29.4, 29.3, 28.6, 28.1, 26.6, 26.2, 25.9, 18.4, 18.3, -
5.4. MS: m/z (relative intensity) 350 (14), 349 (64), 348 (14), 347 (62), 157 (19), 144 (11),
143 (87), 127 (13), 113 (12), 109 (14), 107 (20), 105 (11), 95 (23), 93 (33), 81 (26), 79 (23),
75 (100), 73 (48), 69 (26), 67 (23), 59 (12), 57 (18), 55 (45), 43 (16), 41 (27), 29 (10). IR
(neat): 2929, 2856, 1656, 1471, 1463, 1389, 1255, 1107, 1085, 911, 838, 777 emL.
C19H37Br0,Si: Calcd.: C, 56.28; H, 9.20; Found: C, 56.32; H, 9.15.

Compound 6. Methyl (phenylsulfonyl)acetate (0.656 g, 3.06 mmol) was added to KH (0.123
g, 3.06 mmol) in DMF (15 ml) at room temperature. After hydrogen formation had ceased,
substrate 5 (1.238 g, 3.06 mmol) in DMF (5 ml) was added and the solution stirred for 72 h at
room temperature. The reaction mixture was extracted with HoO/ethyl acetate, the organic
layer was dried over NapSO4 and evaporated. Purification of the residue by flash
chromatography (SiO5, hexane/etyl acetate = 10/1) afforded compound 6 (1.112 g, 68 %) as a
colorless oil. 1H NMR (300 MHz, CDCl3): 8 7.86-7.82 (m, 2H), 7.68-7.62 (m, 1H), 7.57-7.51
(m, 2H), 5.19-5.13 (m, 1.5H), 4.97 (m, 0.5H), 4.14-4.06 (m, 2H), 3.90 (dd, J = 10.7, 4.3 Hz,
1H), 3.63 (s, 3H), 3.41 (ddd, J = 4.3, 1.2, 0.6 Hz, 0.5H), 3.12 (d, J = 2.1 Hz, 0.5H), 3.02 (m,
0.5H), 2.83 (m, 0.5H), 1.99-1.91 (m, 2H), 1.59-1.48 (m, 1H), 1.37-1.23 (m, 13H), 0.88 (s,
4.5H), 0.87 (s, 4.5H), 0.04 (s, 3H), 0.03 (s, 3H). 13C NMR (75 MHz, CDCl3): 8 166.5, 144.8,
142.2, 137.1, 134.2, 129.3, 129.0, 111.9, 111.1, 70.9, 64.4, 62.7, 60.0, 58.7, 58.3, 56.2, 52.8,
32.2, 29.3, 29.2, 29.0, 28.9, 26.8, 26.7, 26.6, 26.2, 25.9, 25.8, 18.3, 18.2, -5.39, -5.42. MS:
m/z (relative intensity) 483 (14), 482 (32), 481 (100), 199 (38), 143 (44), 135 (22), 125 (11),
95 (10), 81 (11), 77 (19), 75 (39), 73 (30), 67 (11), 55 (12). IR (neat): 3093, 2952, 2929,
2856, 1745, 1463, 1448, 1327, 1311, 1257, 1150, 1084, 838, 778, 723, 689 em™l
CogHy606SSi: Calcd.: C, 62.42; H, 8.61; Found: C, 62.32; H, 8.67.




Compound 7. To a refluxing solution of Pd(PPh3)4 (23 mg, 0.02 mmol) and dppe (16 mg,
0.04 mmol) in THF (100 ml) was added substrate 6 (108 mg, 0.20 mmol) in THF (40 ml)
dropwise over a period of 6 h. The reaction mixture was refluxed for additional 10 h, cooled to
room temperature, extracted with HpO/ethyl acetate and the organic layer was dried over
NaySOg4. After evaporation of the solvent, the crude product was purified by flash chromato-
graphy (SiOp, hexane/etyl acetate = 3/1), which afforded product 7 (92 mg, 85 %) as a pale
yellow foam. Iy NMR (400 MHz, CD,Cly): & 7.83-7.76 (m, 2H), 7.70-7.67 (m, 1H), 7.59-
7.54 (m, 2H), 5.89 (d, J = 8.8 Hz), 5,71 (dd, J = 9.6, 1.5 Hz), 5.61 (d, J = 9.0 Hz), 5.25 (d, J
= 7.7 Hz) [1H], 4.56 -4.07 (m), 4.01 (s), 3.85-3.72 (m) [3H], 3.60 (s), 3.57 (s), 3.56 (s), 3.50
(s) [3H], 3.13-2.78 (m, 2H), 2.20-1.21 (m, 17H), 0.95 (s), 0.92 (s), 0.84(s), 0.81 (s) [9H],
0.119 (s), 0.117 (s), 0.114 (s), 0.108 (s), 0.014 (s), -0.003 (s), -0.010 (s), -0.015 (s) [6H]. 13C
NMR (100 MHz, CD,Clp): & 169.21, 169.18, 168.92, 168.83, 140.06, 137.45, 137.26,
137.11, 136.73, 136.67, 136.66, 135.94, 135.74, 135.18, 134.45, 134.40, 134.33, 133.96,
132.55, 130.64, 130.57, 130.47, 130.37, 129.21, 129.08, 129.06, 129.01, 77.38, 76.71, 76.47,
76.21, 68.27, 67.94, 67.81, 66.77, 66.34, 66.28, 62.67, 60.52, 38.54, 37.29, 36.85, 36.30,
36.20, 33.95, 31.85, 31.10, 31.07, 30.80, 29.84, 29.30, 29.21, 29.04, 28.63, 27.94, 27.85,
27.43, 27.19, 26.88, 26.72, 26.45, 26.09, 25.99, 25.97, 25.47, 25.14, 24.97, 24.80, 24.67,
24.59, 24.29, 24.13, 24.08, 23.57, 23.41, 21.69, 21.06, 20.57, 18.65, 18.58, 18.44, 18.36, -
5.17, -5.19, -5.25, -5.27, -5.30, -5.35, -5.30. MS: m/z (relative intensity) 481 (17), 431 (16),
339 (28), 322 (11), 321 (42), 307 (16), 265 (30), 233 (29), 200 (15), 199 (100), 187 (18) 135
(30), 91 (11), 81 (11), 79 (11), 75 (49), 73 (39), 67 (12), 55 (12), 41 (10). IR (neat): 3527,
3429, 3065, 2930, 2857, 1736, 1585, 1463, 1447, 1308, 1252, 1144, 1079, 1038, 1005, 838,
778,721, 691, 610 cm™!. Ca8Hy606SSi: Calcd.: C, 62.42; H, 8.61; Found: C, 62.36; H, 8.54.

Compound 8. To a solution of silyl ether 7 (736 mg, 1.37 mmol) in THF (125 ml) was
successively added NH4F (253 mg, 6.84 mmol) and TBAF (6.85 ml, 6.85 mmol, 1 M in THF)
at room temperature. After stirring for 30 min, the reaction mixture was extracted with
saturated aq. NaCl/ethyl acetate, the organic layer was dried over NapSO4 and evaporated.
Purification of the residue by flash chromatography (SiOp, hexane/etyl acetate = 2/1 — 1/1)
afforded lactone 8 (338 mg, 63 %) as a colorless foam. 1y NMR (400 MHz, CDCl»): & 7.94-
7.84 (m, 2H), 7.73-7.69 (m, 1H), 7.61-7.55 (m, 2H), 5.77-5.69 (m, 1H), 5.08 (dd, J = 13.3,
1.6 Hz), 4.98-4.84 (m), 4.73-4.69 (m), 4.58-4.45 (m), 4.36 (td, J = 9.5, 3.2 Hz) [3H], 3.92
(dd, J = 16.3, 2.6 Hz), 3.75-3.72 (m), 3.53-3.45 (m), 3.42-3.32 (m) 3.02 (dd, J = 16.1, 2.8




Hz), 2.81-2.72 (m) [2H], 2.07-0.89 (m, 17H). }3C NMR (100 MHz, CD,Cly): & 166.60,
166.45, 165.85, 136.28, 135.54, 135.28, 134.63, 134.53, 134.42, 134.35, 134.29, 133.72,
133.37, 133.32, 131.61, 131.45, 131.24, 131.20, 129.50, 129.27, 128.88, 128.76, 128.65,
128.62, 127.92, 127.87, 127.24, 75.73, 74.65, 72.81, 72.76, 72.36, 71.96, 71.88, 70.90,
70.54, 68.52, 67.43, 65.38, 38.32, 37.50, 36.53, 36.23, 35.86, 35.67, 35.38, 34.96, 33.46,
29.82, 29.03, 27.83, 27.76, 27.53, 27.24, 27.02, 26.92, 26.68, 26.03, 25.84, 25.83, 25.36,
25.05, 24.58, 24.39, 24.27, 24.18, 23.63, 23.30, 23.24, 22.71, 22.12. MS: m/z (relative
intensity) 252 (16), 251 (100), 250 (60), 234 (13), 233 (76), 232 (50), 222 (11), 206 (15), 205
(31), 187 (24), 152 (22), 149 (10), 145 (11), 143 (26), 135 (12), 131 (12), 125 (16), 124 (11),
123 (10), 121 (15), 119 (12), 109 (16), 108 (14), 107 (19), 105 (15), 95 (34), 93 (24), 91
(23), 83 (11), 82 (21), 81 (43), 79 (39), 78 (12), 77 (43), 69 (21), 67 (41), 57 (18), 55 (55), 53
(13), 43 (33), 41 (57), 39 (12), 29 (20). IR (neat): 3515, 3066, 2932, 2860, 1730, 1584, 1448,
1307, 1143, 1080, 1000, 722, 689 cm™!. Cp1HygOsS: Calcd.: C, 64.26; H, 7.19; Found: C,
64.15; H, 7.26.

Compound 9. Dess-Martin-periodinane (825 mg, 1.94 mmol) was added to a solution of
alcohol 8 (304 mg, 0.78 mmol) in CHyCl; (50 ml) at room temperature. After stirring for 3.5
h, the reaction mixture was filtered through a short pad of silica, the residues were washed
with CH)Cly, the combined organic layers were extracted with sat. ag. NaHCO3 and dried
over NajSO4. The solvent was evaporated and the crude product purified by flash
chromatography (SiOj, hexane/etyl acetate = 6/1 — 4/1), which afforded ketone 9 (251 mg,
83 %) as a colorless foam. 1H NMR (300 MHz, CDCl3): 6 7.97-7.93 (m, 2H), 7.72-7.65 (m,
1H), 7.58-7.55 (m, 2H), 6.55 (m), 6.40 (d, J = 2.7 Hz) [1H], 5.58-5.52 (m), 5.13-5.02 (m),
4.50 (dd, J = 12.2, 2.7 Hz) [2H], 3.70-3.47 (m, 2H), 2.94 (dd, J = 13.0, 1.5 Hz), 2.85 (ddd, J
= 16.0, 10.7, 3.1 Hz), 2.70 (m) [2H], 2.35-2.24 (m, 1H), 2.11-1.91 (m, 2H), 1.86-1.66 (m,
1H), 1.62-0.78 (m, 10H). 13C NMR (75 MHz, CDCl3): § 202.2, 201.8, 166.2, 165.4, 143.8,
141.3, 134.9, 134.6, 134.5, 133.9, 131.5, 131.2, 129.2, 128.6, 128.5, 127.5, 73.4, 73.1, 70.9,
70.3, 41.8, 40.8, 38.4, 34.6, 34.1, 30.7, 26.4, 26.2, 26.0, 25.8, 25.3, 25.2, 24.8, 23.7, 22.9,
22.4, 22.3, 22.0. MS: m/z (relative intensity) 250 (16), 249 (100), 248 (92), 221 (16), 220
(11), 151 (14), 150 (15), 142 (11), 137 (21), 136 (11), 124 (21), 123 (18), 122 (11), 119 (10),
107 (11), 105 (13), 95 (14), 94 (14), 93 (15), 91 (22), 81 (18), 79 (28), 78 (18), 77 (54), 69
(11), 67 (30), 66 (12), 65 (16), 55 (42), 53 (13), 51 (17), 43 (25), 41 (51), 39 (19), 29 (16), 27




(12). IR (KBr): 3066, 2941, 2862, 1738, 1688, 1641, 1584, 1447, 1306, 1181, 1142, 1080,
754,721 cm™. Cp1Ha605S: Calcd.: C, 64.59; H, 6.71; Found: C, 64.38; H, 6.86.

Compound 10. A solution of Pd(PPh3)4 (175 mg, 0.15 mmol) and benzylamine (132 pl, 1.21
mmol) in THF (10 ml) was added to a solution of compound 9 (392 mg, 1.01 mmol) in THF
(60 ml) at 35 °C. After stirring for 1.5 h, the reaction mixture was extracted with NH4Clethyl
acetate, the organic layer was dried over NapSOy4 and evaporated. After purification of the
residue by flash chromatography (SiOg, hexane/etyl acetate/acetic acid = 2/1/0 — 2/1/0.1),
toluene and then CH,Cly were successively and repeatedly stripped off in vacuo in order to
remove aceotropically any traces of HOAc. The resulting acid 10 was dried in vacuo and
isolated as a yellow solid (340 mg, 70 %). 1H NMR (400 MHz, THF-dg): & 7.84-7.81 (m,
2H), 7.62-7.57 (m, 1H), 7.51-7.47 (m, 2H), 7.21-7.10 (m, 3H), 6.95-9.93 (m, 2H), 6.46 (d, J
= 2.0 Hz, 1H), 5.84 (d, J = 2.0 Hz, 1H), 4.97 (d, AB, J = 16.2 Hz, 1H), 491 (d, AB, J =
16.2 Hz, 1H), 3.42 (d, J = 13.8 Hz, 1H), 3.01 (d, J = 13.8 Hz, 1H), 2.52-2.46 (m, 1H), 2.42-
2.35 (m, 1H), 2.22-2.14 (m, 1H), 1.65-1.60 (m, 1H), 1.32-0.85 (m, 11H), 0.65-0.62 (m, 1H);
the -COOH is not detected. 3C NMR (100 MHz, THF-dg): & 169.9, 140.5, 138.6, 134.5,
132.4, 131.9, 129.5, 129.4, 128.1, 127.5, 122.3, 117.0, 113.3, 77.8, 51.2, 31.6, 30.3, 28.3,
27.8, 27.7, 217.6, 27.2, 26.7, 23.2. MS: m/z (relative intensity) 480 (16), 479 (M1, 47), 339
(19), 338 (78), 337 (24), 91 (100), 44 (11). IR (KBr): 3400-2500, 3065, 2931, 2848, 1701,
1448, 1322, 1307, 1147, 1079, 811, 731, 688 cm’l. HR-MS (C2g8H33NO04S): Calcd..
479.21303; Found: 479.211717.

Compound 11. N,N-(dimethyl)-1-amino-1-chloro-2-methylpropene-1 (122 mg, 0.92 mmol) in
CH;(Cl; (2 ml) was added to a solution of acid 10 (400 mg, 0.84 mmol) in CH2Cl; (50 ml) at
room temperature. After stirring for 2 h, the solvent was removed in vacuo (102 mbar) at
room temperature and the resulting oil was dried for 2 h. The acid chloride thus obtained was
dissolved in refluxing 1,2-dichloroethane (50 ml) and treated dropwise with SnCly (110 pl,
0.94 mmol) via syringe. After 1 h reaction time, the solution was cooled to room temperature,
extracted with NaHCO3 (sat.)/CH,Cly, the organic layer was dried over NaySO4 and
evaporated. Purification of the residue by flash chromatography (SiOj, hexane/etyl acetate =
6/1) afforded ketopyrrole 11 (275 mg, 71 %) as a colorless foam. Iy NMR (300 MHz,
CDyClp): & 7.98-7.94 (m, 2H), 7.67-7.61 (m, 1H), 7.55-7.49 (m, 2H), 7.35-7.28 (m, 3H),
7.15-7.12 (m, 2H), 6.03 (s, 1H), 5.59 (d, J = 15.3 Hz, 1H), 4.96 (d, J = 15.3 Hz, 1H), 3.51




(d, J = 16.4 Hz, 1H), 2.90 (d, J = 16.4 Hz, 1H), 2.75-2.55 (m, 2H), 2.23-2.12 (m, 2H), 1.81-
1.73 (m, 1H), 1.49-1.44 (m, 1H), 1.28-1.09 (m, 3H), 0.96-0.83 (m, 4H), 0.77-0.68 (m, 2H),
0.44-0.39 (m, 1H). 13C NMR (75 MHz, CD,Cly): § 182.3, 150.3, 149.0, 137.4, 137.1, 133.7,
130.8, 128.8, 128.6, 127.9, 127.1, 108.1, 82.2, 47.9, 31.9, 29.8, 28.0, 27.5, 27.3, 26.4, 25.2,
24.7. MS: m/z (relative intensity) 461 ((M*], 25), 321 (14), 320 (65), 319 (80), 91 (100). IR
(KBr): 2928, 2856, 1680, 1623, 1484, 1457, 1446, 1391, 1301, 1261, 1143, 1084, 720, 689
cm”l, HR-MS (CgH31NO3S): Caled.: 461.20247; Found: 461.19802.

Compound 12. To a solution of ZnCly TMEDA (197 mg, 0.78 mmol) in THF (30 ml) was
added MeLi (1040 pl, 1.56 mmol, 1.5 M in THF) at 0°C and stirred for 15 min. i-PrMgCl (390
ul, 0.78 mmol, 2 M in THF) was then added and the resulting solution stirred for additional 5
min. After addition of +-BuOK (175 mg, 1.56 mmol) in THF (2 ml) and stirring for 5 min,
sulfone 11 (60 mg, 0.13 mmol) in THF (3 ml) was introduced and the resulting solution was
warmed to room temperature. The mixture was treated with additional +-BuOK (700 mg, 6.24
mmol) in THF (7 ml) and stirred for another 15 min. After extractive work-up with NH4CV/
ethyl acetate, the organic layer was dried over NapSO4, evaporated, and the residue purified by
flash chromatography (SiO, hexane/etyl acetate = 20/1), which afforded product 12 (22 mg,
47 %) as a colorless oil. Iy NMR (600 MHz, CDyCly): 8 7.32-7.29 (m, 2H), 7.27-7.24 (m,
1H), 7.20-7.18 (m, 2H), 6.00 (s, 1H), 5.67 (d, J = 15.6 Hz, 1H), 4.98 (d, J = 15.6 Hz, 1H),
2.70-2.65 (m, 2H), 2.63 (d, J = 6.6 Hz, 1H), 2.62-2.57 (m, 1H), 1.98-1.93 (m, 1H), 1.81-1.68
(m, 3H), 1.55-1.48 (m, 1H), 1.26-1.21 (m, 1H), 1.11-0.99 (m, 3H), 1.00 (d, J = 6.7 Hz, 3H),
0.94-0.89 (m, 3H), 0.88 (d, J = 6.7 Hz, 3H), 0.78-0.69 (m, 2H), 0.61-0.55 (m, 1H). 3¢ NMR
(150 MHz, CD,Clp): 6 193.41 (s), 153.87 (s), 146.72 (s), 138.40 (s), 134.87 (s), 128.74 (d),
127.55 (d), 126.90 (d), 109.13 (d), 59.44 (d), 48.39 (d), 47.67 (1), 33.28 (d), 31.82 (t), 28.17
(1), 27.73 (1), 27.44 (1), 27.18 (t), 25.46 (1), 25.16 (1), 25.06 (1), 21.20 (q), 19.68 (q). MS: m/z
(relative intensity) 364 (29), 363 ([M'], 100), 348 (16), 321 (36), 320 (58), 91 (84). IR (KBr):
3064, 3031, 2929, 2856, 1673, 1496, 1473, 1456, 1391, 1260, 723, 697 cm’!. HR-MS
(Co5H33NO): Calcd.: 363.25621; Found: 363.25401.




tBuMeQSiO/\”/\m

3

O

AP250F . 121
AU PROG:
X51.AU

DATE 25-4-96

TIME 19:53

SA.NA WTTWBOS2

[- SA.NO AP25 121
SOLVENT CDC13
SF_ 200.132

SY 80.0

01 3239.000

SI 32768

TD 32768

SW 4032 .258

HZ/PT . 246

PW 0.0

RO 0.0

AQ 4.083

RG 40

NS 32

TE 300

FW 5100

02 2228 .997

pP  63L PO

LB 0.0

GB .180

CX 22.65

CY 12.00

Fi 1900 .21H

F2 -149,38H

HZ/CM 80.490

PPM/CM. . 452

SR 2341.19
A U Bt M




Current Oata Parameters

NAME rar22109
EXPNO 11
PROCNO 1
z 5 gug 3 3 2 3 g T ot o
(=} ~ -~ NSNS w0 < o - 1
T T F2 - Acquisition Parameters
Date 960323
Time 8.28
PULPROG z9dc30
SOLVENT coC13
AQ 0.9830652 sec
L 15.0 usec
i RG 16384
tBuMe,SiO Cl e LEUS o
SFO1 75.4815977 MHz
SF02 300, 1344003 MHz
TE 302.0 K
3 DIt 0.0300000 sec
P34 100.0 usec
Se 27 dB
Ml 0 dB
Df 0,0300000 sec
Pi 5.7 usec
DE 21.4 usec
SFO1 75.4815977 MHz
SWH 33333.46 Hz
m 65536
NS 2000
0S 16
F2 - Processing parameters
SI 32768
SF 75.4685892 MHz
SR ~1410.76 Hz
HZpPT 1.0172 Hz
KOW EM
5S8 0
L8 0.80 Hz
68 0
PC 2.00
10 NMR plot parameters
CX 22.10 ¢m
cy 14.00 cn
FiP 250.000 ppm
i 18867.15 Hz
FeP ~42.900 ppm
F2 ~3237.60 Hz
PPMCN {3.25339 ppm/cm ¢
HZCM 1000.21490 Hz/cm
el - "y shndes. . dar o, A I " - T, " A




©

® BF,
tBuMeZSiO/YS
4 r
MYOBOF . 107
AU PROG:
X51.AU
DATE 8-5-96
TIME 11: 14
SA.NA WTTWBOSS
SA.NO MYOS_ 107
SOLVENT THF
SF 200.133
1 SY 80.0
Q1 4272.000
SI 32768
D 32768
SH 4032.258
HZ/PT  .246
PH 0.0
RD 0.0
AQ 4.063
RG 10
NS 32
TE 300
Fr 5100
02 2228.997
0P 3L PO
i L8 0.0
c8 -180
CX 2265
CY 12.00
Fi  1900.21H
F2 - -149.39H
HZ/CM 90 .430
PPM/CH . 452
| ) / — SR 3445.56
A j__l e i A_J\ By
1 I [ I i 1 i i ] [
e 8 7 & 5 4 3 2 4 0




~ o0 ora) AT o) pse e B ~
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- CHOSORO -~ Km0l
z obke koo ]~k
e WORORORL T [4F oV.1qV gV oV gV (a¥- L0 )
o B%R
_ ® BF, |
tBuMe,SiO S MYOB1F . 107
AU PROG:
X53. AU
DATE 8-5-96
TIME 11: 48
4 SA.NA WTTWBO5S
_ SA.NO MYO8 107
| SOLVENT _TH
SF 50.324
| SY 50.0
01 2010.000
SI 32768
TD 32768
SW 14285.714
HZ/PT .872
PW 0.0
RD 0.0
AQ 1.147
RG 640
NS 1568
TE 300
FW 17300
02 4272.000
0P 20H CPD
LB .B0O
GB 0.0
CX 22.65
l cY 12.00
Fi  -245.014P
Fo -24.985pP
HZ/CM 599.881
PPM/CM 11.920
SR -3449.16
I T I T ! T I ! I T | J [ T I T T T | | | T
240 220 200 180 160 140 120 100 80 60 40

PPM




tBuMe,SiO

i .

MY{70F . 125
AU PROG:
X51.AU

DATE 17-5-96
f_ TIME 22: 00

SA.NA WTTWBOG61
SA.NO MY17 125
SOLVENT CDC13
SF 200.1432

SY 80.0
01 3239.000
SI 32768
T0 32768
SW 4032.258
HZ/PT .246
PHW 0.0
RD 0.0
AQ 4.063
RG 8
NS 32
TE 300
FW 5100
02 2228.997
DP 63L PO
LB 0.0
GB . 180
CX 22 .65
cYy 12.00
Fi 1800 .21H
F2 -149 . 38H
HZ/CM 90.490
PPM/CH 452
N SR 2353.50
o
| N ]
\ 1 1 l 1 I 1 I I
1 8 7 6 5 4 3 2 i 0




PPN

tBuMe,SiO

Br

77

04,123
60,377

g, 40

[PE PPy
Xy i

74

i
240

T

]
220

MY171F . 125
AU PROG:
X53.AU

DATE 17-5-98
TIME 22: 33

SA.NA WTTWBO61!
SA.NO MY17 125
SOLVENT CDC13

SF 50.323
SY 50.0

01 1765.000
SI 32768

T0 32768

SW 14285.714
HZ/PT .872
PW 0.0
RO 0.0
AQ 1.147
RG 640

NS 1568

TE 300

FW 17800

02 3239.000
pP, 20H CPO
LB .800
GB 0.0
CXx 22.65
cy 12.00
F1 245.015P
F2 -24.985P

HZ/CM 599.881
PPM/CM 11 .921
SR -3665.38
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Current Data Parameters
NAME

wtt10401
EXPNO 10
PROCHO 1
b i} i
USER wtt
F2 - Acquisition Parameters
Date_ 961021
Time 15.55
THSTRUM amxd 00
PROBKD 5 ma Multinu
PULPROG 2930
k] 32768
iy, = SOLVENT cp2C12
L NS 32
S DS 2
SwH 6578.926 Hz
Ph02 OOC OH FIDRES 0.200773 Hz
. J.54] 2.4304180 sec
Me OSi MegtB u 86 128
o 76.000 usec
DE 108.57 usec
€ 300.0 X
7 HL1 1d8
n 1.00000000 sec
Pl 5.60 usec
DE 108.57 usec
SFO1 400.1376086 MHz
NUCLEUS 1H
F2 - Processing parameters
SI 32768
SF 400.1351682 MHz
WDw >4
588 0
LB 0.20 Hz
GB 0
’C 0.50
1D MMR plot parameters
cx 23.00 cm
Fip §.500 ppm
F1 3401.15 Hz
F2p -0.500 ppnm
F2 -200.07 Hz
PPMCH 0.39130 ppm/cm
HICH 156.57463 Hz/cm
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140
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Current Data Parameters
NAME

wtt10401
EXPNO 11
PROCNO 1
o mpi
USER wit
F2 - hcquisition Parameters
Date_ 961021
Time 17.46
INSTRUM amx400
PROBHD S ma Multinu
PULPROG 2gde30
™ 65536
SOLVENT £D2C12
NS 20000
DS 256
SWH 31249.898 Hz
FIDRES 0.476836 Kz
A 1.0486259 sec
RG 32768
b4 16.00C usec
DE 22.86 usec
TE 300.0 X
[ud] 0.63000000 sec
CPDPRG waltzl6
P31 100.00 usec
S2 28 d3
HL1 1de
pl 0.01000000 sec
Pl 14.40 usec
DE 22.86 usec
SFO1 100. 6265929 MHz
NUCLEUS 13¢
F2 - Processing parameters
§1 65336
SF 100. 6146523 MHz
WO .
§SB 9
LB 0.80 Hz
G3 ]
pC G.56
1D MR plot paraneters
94 2:.00 cn
FlP 1£0.9000 ppr
Fl 1F110.53 Hz
F2p -16.000 ppn
F2 -1506.14 Hz
FPMCY £.26087 ppm/em
HICH €31.15955 Ez. cm




Current Data Parameters

NAME wtt08301
EXPHO 10
PROCRO 1
o] mpi
USER wit
F2 - Acquisition Parameters
Date_ 961021
Time 9.46
INSTRUH amx4u0
PROBHD S mm Multinu
PULPROG 2930
™D 32768
SOLVENT cncl2
= NS 3
Ty, oS 2
SWH £578.926 Hz
H FIDRES 0.200773 Hz
AQ 2.4904180 sec
PhOZS @) O %G 128
W 76.000 usec
O DE 108.57 usec
TE 300.0 X
8 HL1 1ds
n 1.60000000 sec
Pl 5.60 usec
DE 108.57 usec
SFO1 400.1376086 Mz
NUCLEUS 1H
F2 - Processing parameters
St 32768
SF 400.1351684 Mz
WOW M
§88 0
LB 0.20 Bz
[4:] 0
BC 0.50
1D NMR plot parameters
cx 23.00 em
F1P 8.500 ppm
Fl 3401.15 Hz
F2P 0.500 ppm
F2 200.97 Hz
PPHCH 5.347€3 ppm/cm
RZCH 139.17744 Hz/cm
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Current Data Parameters

NAME wtt08301
EXPNO n
PROCNO 1

D rpi

USER wtt

F2 - Acquisition Parameters
Date_ 961021

Time 12.44
TNSTRUM amx499
PROBHD 5 mm Multinu
PULPROG 2gdc30

kol 65536
SOLVENT cpCl2

NS 20209

bs 256

SWH 31249.898 Hz
FIDRES 0.476836 Hz
AQ 1.0486259 sec
RG 16384

D 16.000 usec
DE 22.86 usec
TE 300.0 X
pll 0.03000000 sec
CPDPRG waltzl6

P31 100.00 usec
s2 28 dB
HL1 1d8
D1 0.01000000 sec
Pl 14.40 usec
DE 22.86 usec
SFO1 100.6265929 MHz
NUCLEUS 13¢

F2 - Processing parameters
st 85536

SF 100.6140518 MHz
VDN M

SSB 4

LB G.50 Hz
GB8 0

PC 5.50

1D MR plot parameters

X 2200 cm
Fip 186.550 ppm
F1 18110.53 Kz
F2P G.500 ppm
F2 ¢.00 Hz
PPMCM 7.82€59 ppm/cm

=
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2
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160 140

120
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—
60 40 20

7.41425 H}/cm
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ppm

182.36

150.33
149.04

137.50

__—133,78

130.84

128.91
128.63
127.95
127. 14

\

108.13

54.29
53.83

82.25
53.57
53.21
52.85
32.00
29.90
28. 114

Current Déta Paraveters

NAME okt 5103
EXPNO 11
PROCNO i
DU u
USER et
F2 - Acquisition Paramet
Date 861015
Time 23.37
PULPROG 79dc30
SOLVENT cozc12
AQ 0.9830633
D¥ 15.0
RG 16364
NUCLEUS 13C
01 75.4817426
SF02 300. 1349765
TE 302.0 K
D11 0.0300000
P31 100.0
S2 sa7
W4 .0
D1 0.0300000
P1 57
DE 21.4
SFO1 75.4817426
SWH 33333.22
10 65536
NS 6000
DS 16
F2 - Processing paramete
SI 32768
SF 75. 4687229
SR -1277.15
HZpPT 1.0172 Hz
¥0OW EM
558 0
LB 0.80
68 0
PC 2.00
10 NMR plot parameters
cX 22.10
CY 14.00
F1P 250.000
Fi 18867.18
Fap -42.900
F2 -3&31.61
PPMCN 13.25339
HZCM 1000.21664

ers

sec
usec

MHz
MHz

sec
usec
as
a8
sec
usec
usec
MHz
Hz

rs

MHz
Hz

Hz
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Current Data Parameters

NAME wtt12601
EXPNO 10
PROCNO 1

DU mpi

USER wtt

F2 - hcquisition Parameters
Date_ 961016
Time 14.59
INSTRU spect
PROBHD S mm Multinu
PULPROG 2930

D 65536
SOLVENT cp2ci2

NS 32

DS 2

SWR 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 128

DW 41,600 usec
DE 4.50 usec
TE 303.0 X
HL1 90 dB
Dl 1.00000000 sec
Pl 8.80 usec
DE 4.50 usec
SFOl 600.2242403 KHz
NUCLEUS 1H

F2 - Processing parameters
S1 65536

SF 600.2200217 MHz
WDH GM

SSB . 0

LB -0.30 Hz
GB 0.18

PC 0.50

1D NMR plot parameters

X 20.00 cm
F1p 8.000 ppm
Fl 4801.76 Hz
F2p 0.000 ppm
F2 0.00 Hz
PPMCM 0.49600 ppm/cm
HZCY 240.08801 Hz/cm



Current Data Parameters

NAME wtt12601
EXPNO 10
PROCNO 1
[, \ o mpi
gy ‘ USER wtt
N F2 - Acquisition Parameters
Date_ 961016
\ Time 14.59
O Bn INSTRUM spect
PROBHD S mm Multinu
12 PULPROG 2930
™ 65536
SOLVENT CD2C12
NS 32
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 128
DH 41.600 usec
DE 4.50 usec
TE 303.0 K
HL1 90 dB
D1 1.00000000 sec
Pl 8.80 usec
DE §.50 usec
SFO1 600.2242403 MHz
NUCLEUS 1H
F2 - Processing parameters
S1 65526
SF 690.2200217 MHz
WK GM
SSB : ]
LB -0.39 Kz
GB 0.18
BC 0.59
1D NMR plot parameters
X 20.00 cm
FlP 3.060 ppm
Fl 1805.66 Hz
F2P 0.260 ppm
F2 120.04 Hz
PPMCH 0.14060 ppm/cm
HICH 84.03080 Hz/cm

"""—\""'wl‘“' r-oetr o I 1 - T % I T T T T I I T LI "r—"—[—"'l—"—r———r—’"r'“"‘r“""r' T T
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Current Data Parameters

N NAME okti4102
\ . EXPNO 10
O Bn : PROCNG : 1
w ]
12 USER et
F2 - Acquisition Parameters
Date 961014
Tine 16.57
solvent: CDCl; PULPROG 2930
SOLYENT coC13
AQ 2.6214736 sec
o 80.0 usec
AG 512
MILEUS 1H
SFo4 300.4349383 Mz
SF02 360.13§9532 M4z
TE 2.0 K
Hi 0 dB
04 1.0000000 sec
. P{ 6.8 usec
DE 100.0 usec
SFO1 300, 4349393 MMz
SWH ' 6249.97 Hz
10 32768
NS 32
0s 2
F2 - Processing parameters
SI 32768
SF 300.13336B80 MHz
SR 3368.04 Hz
HZpPT 0.1807 Hz
KDY EM
588 0
LB 0.00 Hz
[c:) ' 0
i 8.00
1D NMR plot'pgramters
(%9 22.40 cnm
cr 14.00 ¢cm
Fip 10.500 ppm
Fi 3151.40 Hz
FepP =-0.500 ppm
J gi F2 ~150.07 Hz

— iy PPNCM 0.48774 ppm/ca
y ! ‘ H2CN 143.38765 Hz/ca




Current Data Parameters

NAME wtt12601
EXPNO 11
PROCNO 1
i )] mpi
USER wtt
F2 - Acquisition Parameters
Date_ 961016
Time 15.19
INSTRUM spect
PROBHD 5 mm Multinu
PULPROG 2gdc30
™D 65536
SOLVENT €D2C12
NS 2269
DS 8
SWH 37593.984 Hz
FIDRES 0.573639 Hz
AQ 0.8716788 sec
RG 16384
/ N oW 13.300 usec
iy \ DE 4.50 usec
TE 303.0 K
N pil 0.03000000 sec
\ CPDPRG waltz16
O Bn P31 75.00 usec
: 52 83 dB
HLL 90 dB
12 D1 0.03000000 sec
Pl 13.40 usec
DE 4.50 usec
SFO1 . 150.9419346 MHz
NUCLEUS 13¢
F2 - Processing parameters
ST 65536
o SF 150.9253745 MHz
WD E¥
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
N 1D NMR plot parameters
! Il , X 20.00 cm
! ! Fip 200.000 ppm
, ! ‘ Fl1 30185.07 Kz
F2P 10.000 ppm
F2 1509.25 Hz
PPMCH 9.50000 ppm/cm
HZCM 1433.79102 Hz/cm

" ""1" Ty Tt T "'T—"‘"'—_Tﬁ"——'71_—' A R 4 E""’"]' A 'I"" N 1 N N I" : 1 " ] : o I "
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Current Data Parameters

O n NAME wtt12601
EXPHO u
PROCKO 1
1 2 w mpi
USER wtt
F2 - Acquisition Parameters
Date_ 961016
Time 18.01
IHSTRUM spect
PROBHD S men Multinu
PULPROG cosygs
™ 1024
SOLVENT cpcl2
NS 2
, DS 16
¥ - S 664,179 1
L AQ 0.1098228 sec
r RG 128
*8 o - o 107.200 usec
& @ L DE 4.50 usec
o - L € 303.0 X
. T e C 1 1.72118199 sec
< se s b Pl 8.80 usec
: o D0 0.00000400 sec
. o P16 1000.00 usec
- oo . o p1§ 0.00050000 sec
» sl ® "o C 20 8.80 usec
M s - E n3 0.00000400 sec
2 o 4.50 usec
n SFO1 600.2223708 MHz
o Nucl H
» PL1 0.00 d8
e - | -3l C 0 0.00021440 sec
e Fl - Acquisition parameters
F 1
. o ™ 512
- SFOL 600.2224 Miz
o FIDRES 9.109725 Hz
- SW 7.771 pom
o F2 - Processing parameters
=4 s1 024
C SP 600.2200738 Wiz
o oW
C 5SB 0
r LB 0.00 Hz
o B 0
———— o o E BC 64.00
IO . - Fl - Processing parameters
. o st 1024
- w2 oF
" @ o o SF §00.2200738 Miz
. L WO SINE
————— * L6 $5B 0
* - LB 0.00 Hz
o B 0
- 2D WMR plot parameters
C 2 12.00 cm
- X1 12.00 cn
- F2FLO 7.712 pom
p—— ® . g Fai0 625,04 1
o F2PHI -0.059 ppm
o F2HI -35.14 Hz
o FIPLO 7.712 ppm
e C bpm PILO 4629.04 Hz
F1PHI -0.059 ppm
IllllIIIIIIIITIIIIIlllllllllIIlllllll[lllllllllllll"l‘l!ll!ll[‘llIllllllllll|rﬁT ;%g;u 0227;';;“:.
ppm 6 4 2 F2HZCH 388.68161 H/cm
F1PPNCH 0.64757 ppm/cm
PIHZCH 388.68161 Hz/cm
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- bpm

AN wtt12601
EXPRO u
PROCNO 1
w wpi
USER wit
F2 - Acquisition Parameters
Date 961016
Time 18.01
TRSTRUM spect
PROBHD S e Multinu
PULPROG cosygs
™ 1024
SOLVERT cn2cl2
NS 2
DS 16
SwH 4664.179 Rz
A 0.1098228 sec
RG 128
o 107.200 usec
3 4.50 usec
x4 303.0
Dl 1.72118199 sec
Bl 8.80 ugec
D0 0.00000400 sec
Plé 1000.00 usec
D16 0.00050000 sec
5] 8.80 usec
D13 0.00000400 sec
DE 4.50 usec
SFO1 600.2223708 MHz
ML 1
PLL 0.00 a8
INO 0.00021440 sec
Fl - Acquisition parameters
1
™ 512
§FO1 600.2224 Wiz
FIDRES 9.109725 Hz
s 7.771 ppm
F2 - Processing parameters
34 1024
SF 600.2200738 Miz
WON SINE
SSB 0
j# 0.00 Hz
GB 0
P 64.00
Fl - Processing parameters
SI
MC2 oF
SF 600.2200738 MHz
Lo SINE
SSB 0
LB 0.00 Kz
GB ]
2D HeR plot parameters
ox2 1200 o
cx1 1200 em
F2PLO 3.015 ppm
FILO 1809.58 Hz
F2PHI 0.222 ppm
F2HI 133.39 Hz
PIPLO 2.833 ppm
PO 1700.26 Rz
F1PHI 0.306 ppm
FLHI 183.49 1z
FZPPMCH 0.23272 ppm/cm
F2HZCM 139.68245 Hz/cm
F1PPMCH 0.21059 pom/em

Current Data Parameters

126.39745 Hz/em
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Current Data Parameters

HAME
EXPNO
PROCNG
i}
fISER

Fi
bate_
Time
INSTRUM
PROBHD
PULPROG
)
SOLVENT
N5
D2
Bt
AL
RG
e
DE
TE
[

e
Pl
Dii

F1
51
Ml
3F
WD
5k
LF
R

FibLL
FILO
FiPHI
FuH!
FlpL:
FILO
F1PR1
FIHI
F2PPMCH
FZHLCH
F1PFHCM
FIHZTN

wrt12601
15

i

mpy

wtt

- Acquisiticn Parameters

961616

16 34

spe-t

S mm Multinu
1nvdgs

104

D2CL:

\____/\
| N
N

O Br
12

1Ry

L1(CH)

ai-

LR LV LN

ATMISILIG Jalalet -t
1924
190 941¢ Muz
26 ABTIS4 Hz
195 435 ppm

Prilessing patafetsre
1024
500 LZ0077R MHz
SINE
¢
GO0 Hr
3
od Ny

Fr._es5ing farameter:
1024
vF
155 8255486 MHz
SINE
K
66y H2
il

2 NMP plot parametet .
1800 m
16 69 om
7 712 ppm
4629 04 H:
-G 0%9 ppm
-3 14 Hz
203 196 ppem
39697 68 Hz
7 945 ppo
1199 16 Hr
4 51805 ppm rm
310 94528 Hz-em
1% 03066 ppr~m
1966 56836 Hz n



Current Data Parameters
NAME wtt12e6]
EXPNO 15
PROCNO 1
o mp1 it
USER wet e ‘
——A— ﬂ ¥2 - Acquisition Paramete
o - B o " Tate_ 961016

CU/Z Y

Time 18 34
INSTRUM spest
o PROBHD 5 me Multing O n
PULPROG 1nvigs
4

12

£ 16
'G¢°' S 1864 179 H:
— AQ G 1688228 se:
' * ¢ e ) 20 ’G ) )!2768
. o 107 200 user

—_——d DE 4 S0 yse- <
0397
g»:::: 4 05602(3309 ’S’r ‘ ‘] ((" H)
oo G 003600600 se-

T %ﬁﬁ% - Plé 1000 6
‘-_‘:ﬁ b2 0 560000365
3 a9 o 0025776
. s e *e ‘& ) e : ol 219271588 e

o - Pl 8 0
E : PLZ 060
, ; Pl 14 45

! Y
5FO2 156 9414971
! - =30 w2 e
' <D 09 0 00000300
! it Dl 0 00050060
e 2 17 60
i e : LI 13 50
_ ‘ UE 450
! SFOL 666 2223768
L LN IH
‘ PLL ¢ 00 4
| UPDPRGL garp
| PCPD2 70 50 user
| IND 0 00001695 se:
Fl - Acquisition parafet=y
DO H
—40 ™ 124
SFOL 150 9415 MHz
FIDRES 28 BOT154 Hz
R} 195 436 ppm
! F. - Processing paramelel:
31 1624
- oF 600 2200718 MHz
. WUk SINE
| N 1
| LE 065 Hz
1 K@' ik 5
—_— i B 64 10f)
—_—
|
. 50 Fl  Frecessing parametst:
' 31 1024
MCe QF
' oF 156 9255486 MH2
O SINE
; | M1 [}
g l ! LE ¢ 08 w2
| GR o
f . L
2D NMR plet parafwter.
HL 15 66 “m
21l 15 90 “m
F.PLO 2.916 ppm
0 PILO 1750 b Hz
FuoPHL G 336 gpm
e | b FIHI 261 71 Hz
[ ‘ ppr FIPLC 61 198 ppm
- : - FlLO 9236 19 Hz
FIPHI 14435 ppn
3 0
i 1 1 1 | 1 i t f 1 1 ' 1 ' | 1 ' ' i 1 1l i 1 1 | f 2!;;“ 51;523; Hp;‘ .
ppm 2.5 2.0 1.5 1.0 0.9 FZHZCN 163 24355 Heoem
FIPPRCN 3 1175 ppm n
FIHLCH 470 51682 Hz




“urrent Data Parameter.
«trllinfi
¢
1
i mei
wre
. Rrgquititin farametet

= — : z 83" .
e —————— [ - i
-— - - e
——— -
——— | = - oo
. | i
|
; R _ i
[ - e - -
| - 50
————————— !
'! [ 1 TO4RYTT s
—] - = - ' L - . 19I7I08R
P % 8l ute”
{ - i 356 iF
i i : 1445 user
Pk E (e 9414971 MH?
LN e
Lo o * 53606300 se:
| | liin 55050005 e
. [N 17 &6 user
i B il 1 80 dE M
| ) i te 155 use- Il.] (( H)
+ [ & .o 3768 HHD
: mo 14
! : r [ PRI
i _100 ETEN qarg
, 10 L
! L B Loulel e
< — i
i 1 - F10 A alo1ioD pAIAm-terT
! -
or 1id
; Fl 140 941% MHz
" FIDFE.
e - - - :
P | .
] - . d ¥l Fro.essing fardame-ter
i
- -~ - I
] - - '& bl i e WiE
- = = CINE
L :
LT R
- - -~ —— - - I ’ ;
. - 150 i "o
- - -
] r F: 1 el i0y paldielell
1 0.4
L . S
L 144 9 T ARG MHS
SINE
£
Sonh H
- i 3
- LOHME plot paramets:
i 19 05 m
1% of .
T e ppe
—— - - 4629 54 Hz
-y 049 ppr
1€ 14 K2
ppm 207 396 ppm
36697 68 Ho
7 94% ppe
1199 16 H2

|||IIIIllIllllllllllllllllllll|l|||lr|l||||l|l|||||v|||||||znv.Alxvix:l;(llry'

ppm 6 4 2

§ 51875 ppm n
110 945.8 Hz '
11 0006 ppr m
FIHZ M 1966 S6R46 Hz .n




Current Data Parameters

BAME wtE12601 A
EXPHO 16 iy,
PROCHO 1
i} wpi
USER wtt

F2 - Acquisition Parameters
9610

\
Tine~ it O Br

Date,
INSTRUM spect
L PROBED 5 am Nultinu
3 PULPROG invigs 1 2
™ 1024
SOLVENT D212
RS {
— <O oS 1
s 4660179 12
1 —110 ) 0.1098228 sec nJ(CH)
RG 12768
e 107.200 usec
DE 4.50 usec
TE 303.0K
D12 0.00002000 sec
- D2 9.05000000 sec
Plé 1000.00 usec
13 0.0000030¢ sec
a0 0.0489770 sec
b8 2.19271588 sec
12} 8.80 usec
PL2 0.00 d»
s “120 3] 14,40 usec
3 SFO2 150. 9414971 MHz
HC2 13¢
v 0.00000300 sec
pié 0.00050000 sec
n 17,60 usec
L PL12 13.50 d8
3 D 4.50 usec
—% b : 4 o -] ol sro1 §00.2223708 Miz
Nl 1R
—— <D PLl 0.00 dB
CPDPRG2 garp
- 1 3 0 PCPD2 70.00 usec
INO 0.00001695 sec
F1 - Acquisition parameters
2
™ 1024
— o Ce L~ - SFO1 150.9415 Mz
- FIDRES 28.807154 He
s 195.430 ppm
o (7Y (" ' o F - Proceui;sngarmtcr:
3 sr §00.2200738 MHz
VoM SINE
—140 558 0
L3 0.00 Hz
[¢] ¢
34 §4.00
4 F1 ~ Processing parameters
= 11
JE—— e w2 or
© © sP 150.9255486 Mz
W
558 0
b 13 0.00 ¥z
150 @ v
r D WMR plot parameters
x2 150 &
® cx1 15.00 cm
F2FL0 1.447 pom
r2L0 4469.62 Bz
~ 2P 4.601 pom
3 2RI 2761.5¢ Nz
Mo 157,587 ppm
ppm 2175 23783.96 Hz
PIPRI 101,953 pom
FIRI 15689.1¢ Nz
T T T T l T ) ] T l T T T T I T T T T [ T T T T l T ¥ T nm °.1“12 wa
F2RICM 113.37156 Hz/em
ppm 7.0 6.5 6.0 5.5 5.0 FLIPCK 3.57563 prmica
FiXzon §39.65405 Kz/cm




Current Data Parameters

wtt12601
XN 16
PROCHO 1
w »pi
l USER wit
A F2 - Acquisition Parameters
Date _ 961016
e o o Time au
F [ T N S s s THSTRUN spect
- PROBHD S mm Multinu
PULPROG invégs
™ 1024
SOLVENT €h2C12
NS L]
DS 16
© e - s 4664 179 Kz
R EE— - AQ 0 1098228 sec
° b - - - h . 20 RG 12768
e o 107.200 usec
DE 4 50 usec
3 T 3030 K
D12 0 00002000 sec
02 0 05000000 sec
G?°° i = < < P16 1000.00 usec
ms———— o [8] 0 00000300 sec
D . N 0 0 0489770 sec
DT - Ce °. & °g- = ol 2.19271588 sec
(Y > Pl 8 80 usec
= P2 0.00 db nJ (CI‘
13} 14.40 usec
SFO2 150.9414971 M2
~30 glom 0 ooooo%gg
. sec
0 - ° b gl 0.00050000 sec
e g P2 17 60 usec
o0 < > 7112 13,50 B
DE 4.50 usec
SFO1 600.2223708 MHz
Kl 1
o PLL 0.00 d8
CPDPRGZ garp
PCPD2 70.00 usec
I 0.00001635 sec
Fl - Acquisition parameters
2
___40 ™ 1024
SPOL 150.5415 MHz
FIDRES 28.807154 Hz
s 195.430 pom
F2 - Processing parameters
s 1024
SF 600.2200738 MHz
d WM
588 ¢
LB 0.00 B2
GB ¢
e ‘> Te © OO B 64.00
Em— R
F1 - Processing parameters
50 SI 1024
M2 oF
SF 150.9255486 MHz
Lo SINE
58 0
LB 0.00 Hr
E = — 4 @ 0
o 2D NMR plot parameters
[v¢] 15.00 om
cxl 15.00 om
1 FUMLO 3.015 ppm
F2L0 1809.58 Hz
OO F2PRT 0.344 ppm
D ° F2R1 206.27 Hz
—————rd L ppm PIPLO 60.435 pom
Rl et FlLO 9121.12 Bz
F1PHI 14.435 pom
e e e . S, FIHI 2178.60 Rz
7 T T ! I ' LI I k 7 AL L N F2EPNCH 0.17808 ppm/cm
ppm 2.5 2.0 1.5 1.0 0.5 P2HICH 106 88744 Hz/ca
F1PPMCK 3.06664 ppm/cm
FIRZCM 46283493 Hz/cm




Current Data Parameters

NAME wtt12601
EXPRO 16
PROCNO 1
oy »oi
USER wtt
¥2 - Acquisition Parameters
Date_ 261016
Time 2114
THSTRUN spact
PRORHD 5w Multinu
1 PULPROG invigs
o ™ i1}
SOLVENT cn2ci2
S {
DS T 16
~ SwH 4664.179 Nz
A 0.1038228 sec
RG 32768
™ 107.200 usec
~120 D 4.50 usec
= 330K
D12 0.00002000 sec
D2 0.05000000 sec
- Plé 1000.00 usec nJ(CH)
- — 13 0.00000300 sec
a0 0.0489770 sec
L ol 219271508 soc
Pl $.20 usec
BL2 0.00 d8
n 14.40 usec
1 L SFO2 150.9414371 Wiz
WIC2 13¢
—— 2] 0.00000100 sec
3 blé 0.00050000 sec
- 1 40 2 17.60 usec
rLi2 11,50 @&
DR 4.50 usec
[ srol €00.2223708 Mz
[~ wel "
D — —— e N e A —. BLL .00 dB
CPDPRG2 garp
1 PCPD2 70.00 usec
o ] 0.00001695 zec
e e ———— T F1 - Acquisition zparnourt
0
B ™ 1024
SFO1 150.9415 MHz
FIDRES 28.807154 hr
160 s 195.430 ppm
F2 - Processing parameters
st 1024
| sr §00.2200738 Muz
N SINE
3 SSB 0
b L8 0.00 Rz
L GB 0
o §4.00
] Tl - Processing parameters
- 81 1024
w2 QoF
sF 150.9255486 Mz
oM
- ssB 0
180 LB 0.00 Rz
L G3 ¢
i o 2D @R plot parameters
cx2 15.00 om
cxt 1500 em
nmno 2.73 ppm
o R0 1641.05 Kz
F2PHL 2.377 pom
I F2RI 1426.97 He
FIPLO 195.571 ppm
o ppm F1LO 29516.59 Rz
FIPHI 106.053 pow
FINI 16006.0) Hz
I I I I F2PRCH olozizn pom/cm
14.27181 Kz/om
ppm 2.7 2.6 2.5 2.4 e T M
FIEZM $0.70361 He/em




Zyrrent Lata Parameters

NAME wtr 12601
EXPN® 2
PRCN™ 1
ot .-
3 W
———Se l‘_" 2
Date
F, — Time
F INSTPUM
: - PPOBHD S mr Multing
- PULPRIG
™
! ) C iy, l \ SOLVENT
! ' t~ N
‘ ¢ [} og - DS
> ¢ . 0 C N SWH 4604.179 Hz
[ FIDRES 4554862 He
' L \ a0 5 109922F sec
8 0O Bn ’G 128
' Or r oW 167 200 usec
- DE 4.8% usgec
- . or C 12 T 3.0 K
o HL1 9G dB
. 0 ’_2 nl 196293692 sec
. L Pl ¢ RG ysec
, - Do $.566090300 sec
= il 1 30006005 sec
. o ﬂ' " DE 4.50 usec
— 4 C SFO1 695 2221708 MHz
' ! . o L NOESY NUCLEUS W
. o ING 0.00015720 sec
k C Fl - Acquisition parameters
N NDO
= ™ 512
r SFO1 600.2224 MHz
o FIDRES 9.109725 Hz
- SW 7.771 ppm
i o 4 FZ - Processing parameters
I SI 1024
. [ SF 600.2200738 MHz
- WDW QSINE
o SSB 2
N LB .00 Hz
F GB 0
- PC 4.00
e [] O {) o o o i -
. | N F1  Processing parameters
0 L st 1024
- MC2 TPPL
y - SF 600. 2200738 MHz
R S WOW QSINE
' O 0 ' L 1] 2
. ; b LB 0.00 Hz
_— » - < e e L ce 0
. ‘ e
L 2D NMR plot parameters
X - X2 15.00 cm
. T X1 15.00 cm
! U F2PLO 7.712 ppm
' [ F2L0 4629.04 Hz
- F2PHI -0.059 ppm
1y, - F2H1 -35.14 Hz
C FIPLO 7.712 ppm
I ———— ® " : C FILO 462904 Hz
L FLPHI -0.059 ppm
R i £ o FIHI -35.14 Hz
T F2PPMCH 0.51805 ppm/cm
I . . s [ ppm F2HZCH 110.94528 Hz/cm
F1PPHCH 0.51805 ppm/cm
FIHZCH 310 94528 Hz/cm

-

{
ppm 6 4 2




