S1
Experimental Section

General. All reactions were performed under nitrogen or argon atmosphere with flame-
dried glassware. All solvents were distilled prior to use; diethyl ether and THF over
sodium and benzophenone. Toluene and dichloromethane (DCM) were dried over
calcium hydride. Reactions were monitored by TLC analysis of aliquots, using
aluminum sheets precoated (0.2 mm layer thickness) with silica gel 60 F,s4 (E. Merck).
Column chromatography was performed with 60 silica gel (230-400 mesh, Merck). 'H
and °C NMR spectra were recorded on Bruker Advance 300 MHz and Bruker AMX 500
MHz spectrometers. IR spectra were recorded with a Bomen instrument. HRMS spectra
were obtained on a Kratos Analytical Concept instrument.

5-Hydroxy-3-oxo-tetradec-6-enoic acid methyl ester (8)

To a mixture of sodium hydride (2.33 g, 58.3 mmol) in THF (194 mL), cooled to 0°C,
was added methylacetoacetate 7 (4.2 mL, 38.9 mmol) dropwise. After stirring for 20
minutes, #-BuLi (2.38 M in hexanes, 17.9 mL, 42.8 mmol) was added dropwise and the
resulting orange solution was cooled to -78°C. frans-2-Decenal (3.0 g, 19.5 mmol) was
then added dropwise and the solution was stirred at -78°C for 20 minutes after which the
reaction was quenched with saturated NH4Cl.q) while still at -78°C. After warming to
room temperature the layers were separated and the aqueous layer was extracted with
ether. The combined organic extracts were dried (MgSOs), and concentrated to dryness.
Flash column chromatography with a gradient elution from 100% hexanes to 30% ethyl
acetate/70% hexanes afforded 8 (3.87 g, 74%) as a yellow oil. 'H NMR (300 MHz,
benzene Dg): 8 5.56 — 5.66 (m, 1H), 5.32 — 5.40 (m, 1H), 4.43 (m, 1H), 3.26 (s, 3H), 3.04
—3.05 (m, 2H), 2.38 — 2.47 (m, 1H), 2.20 — 2.31 (m, 1H), 1.92 (q, J = 6.7 Hz, 2H), 1.23 —
1.34 (m, 10H), 0.87 — 0.92 (m, 3H); >C NMR (75 MHz, benzene Dg): & 202.0 (Cy), 167.2
(Cs), 131.6 (CH), 131.6 (CH), 68.5 (CH), 51.7 (CHs), 49.9 (CH,), 49.6 (CH,), 32.5
(CH»), 32.2 (CHy), 29.6 (CHy), 29.5 (CH>), 23.0 (CH»), 14.3 (CHs3); IR (neat) 3455 (w),
2956 (m), 2926 (s), 2871 (w), 2855 (m), 1748 (s), 1716 (s), 1656 (w), 1629 (w), 1438
(m), 1405 (w), 1322 (m), 1268 (m), 1155 (m), 1095 (w), 1038 (w), 970 (w), 861 (w), 828
(W), 722 (w); HRMS (EI) m/z M" — H,O (C;5H2403) calculated 252.17255, found
252.17220.

4-Hydroxy-6-non-1-enyl-tetrahydro-pyran-2-one (9)

To a mixture of acetonitrile (16 mL) and acetic acid (16 mL) cooled to 0°C was added
MesNBHy (1.46 g, 16.4 mmol). The resulting mixture was left to stir at 0°C for 20
minutes and then cooled to -78°C. A solution of 8 (1.09 g, 4.03 mmol) in acetonitrile (2
mL) was then added to the frozen mixture via canula with a rinse of three 2 mL portions
of acetonitrile. The reaction was then placed in a refrigerator set to -25°C and left for 48
hours with occasional swirling. The reaction was then quenched while still at -25°C with
33 mL of 0.5 N sodium potassium tartrate. The resulting mixture was warmed to room
temperature, diluted with dichloromethane, and washed with saturated NaHCO3q). The
layers were separated and the aqueous layer was extracted with dichloromethane. The
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combined organic extracts were washed again with saturated NaHCO3(,q) and the layers
separated. The aqueous layer was extracted with dichloromethane. The combined
organic extracts were dried (MgSQy), and concentrated to dryness. The crude product
was then dissolved in 36 mL of dichloromethane and to this was added TFA (0.06 mL
measured from a needleless syringe, 0.7 mmol). The resulting solution was left to stir at
room temperature for 48 hours. Solid sodium carbonate was then added to the reaction
until the pH was non-acidic as indicated by pH paper. The mixture was filtered to
remove the solid particles and the filtrate was dried (MgSQO4), and concentrated to
dryness. Flash column chromatography with 55% ethyl acetate/45% hexanes afforded 9
(0.536 g, 55%) as a clear oil. '"H NMR (300 MHz, CDCls): & 5.78 (dt, J = 15.4, 6.7 Hz,
1H), 5.48 (dd, J = 15.4, 6.9 Hz, 1H), 4.58 — 4.65 (m, 1H), 4.25 (m, 1H), 2.90 (ddd, J =
17.2,5.9, 1.3 Hz, 1H), 2.45 (dd, J = 17.2, 8.1 Hz, 1H), 2.22 — 2.30 (m, 1H), 2.18 (br s,
1H), 2.00 — 2.07 (m, 2H), 1.62 — 1.73 (m, 2H), 1.24 — 1.37 (m, 10H), 0.83 — 0.88 (m, 3H);
3C NMR (75 MHz, CDCls): & 170.3 (Cy), 135.6 (CH), 127.0 (CH), 77.8 (CH), 63.9
(CH), 39.5 (CHy), 38.4 (CH»), 32.1 (CH>), 31.8 (CH), 29.1 (CHy), 29.1 (CH»), 28.7
(CH»), 22.6 (CH»), 14.1 (CH3); IR (neat) 3423 (w), 2956 (m), 2926 (s), 2855 (m), 1731
(s), 1461 (w), 1359 (w), 1242 (m), 1164 (w), 1064 (m), 1034 (m), 968 (m), 950 (w);
HRMS (EI) m/z M" — H,0 (C4H2,0,) calculated 222.16198, found 222.16111.

6-Non-1-enyl-4-triethylsilanyloxy-tetrahydro-pyran-2-one (10)

To a solution of 9 (0.536 g, 2.23 mmol), triethylamine (1.9 mL, 13.4 mmol), and DMAP
(23.5 mg, 0.19 mmol), in THF (22 mL) at room temperature was added
chlorotriethylsilane (1.1 mL, 6.69 mmol). The reaction was left to stir overnight at room
temperature. The resulting mixture was then quenched with saturated NH4Cl,q). The
layers were separated and the aqueous layer was extracted with ether. The combined
organic extracts were dried (MgSQO,), and concentrated to dryness. Flash column
chromatography with 10% ethyl acetate/90% hexanes as eluent afforded 10 (0.783 g,
99%) as a clear oil. 'H NMR (300 MHz, benzene Dg): 8 5.58 — 5.68 (m, 1H), 5.35 (ddt, J
=15.3,6.7, 1.4 Hz, 1H), 4.12 (ddd, J = 10.7, 6.7, 3.2 Hz, 1H), 3.61 — 3.70 (m, 1H), 2.55
(ddd, J=16.9, 5.8, 1.5 Hz, 1H), 2.28 (dd, J = 16.9, 7.9 Hz, 1H), 1.91 (q, J = 6.7 Hz, 2H),
1.77 (dddd, J = 13.5, 5.1, 3.2, 1.5 Hz, 1H), 1.44 (ddd, J = 13.6, 11.6, 9.1 Hz, 1H), 1.23 —
1.34 (m, 10H), 0.86 — 0.92 (m, 12H), 0.45 (q, J = 8.0 Hz, 8H); °C NMR (75 MHz,
benzene Dg): & 168.7 (C4), 134.0 (CH), 128.5 (CH), 76.6 (CH), 64.7 (CH), 40.6 (CH>),
39.6 (CHy), 32.4 (CH>), 32.1 (CHy), 29.5 (CHy), 29.5 (CH>), 29.2 (CH,), 23.0 (CH»), 14.3
(CH3), 6.9 (CHs), 5.0 (CHy); IR (neat) 2956 (s), 2927 (s), 2876 (s), 2856 (s), 2734 (w),
1743 (s), 1675 (w), 1459 (m), 1416 (w), 1380 (w), 1349 (w), 1284 (w), 1234 (s), 1164
(w), 1137 (w), 1084 (s), 1044 (m), 1016 (m), 1009 (m), 968 (m), 950 (w), 927 (w), 887
(W), 849 (w), 747 (s), 729 (m), 673 (w); HRMS (EI) m/z M" — C,Hs (C3H3305Si)
calculated 325.21990, found 325.21829.

6-(1-Ethoxy-vinyl)-2-non-1-enyl-3,4-dihydro-2H-pyran-4-ol (4a)
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To a solution of THF (0.53 mL) in ethyl vinyl ether (4.6 mL, 1.7 mmol) cooled to -78°C
was added #-BuLi (1.7 M in pentane, 14.3 mL, 24.3 mmol) dropwise. The reaction was
warmed to 0°C and left to stir at this temperature for 45 minutes. The resulting mixture
was cooled to -78°C and to this was added a solution of 10 (0.861 g, 2.43 mmol) in THF
(6 mL) via canula with a rinse of three 6 mL portions of THF. The solution was left to
stir at -78°C for 20 minutes. Following this, the reaction was quenched with saturated
NH4Cl(,q) while still at -78°C. The resulting mixture was warmed to room temperature
and left to stir for 30 minutes. The layers were then separated and the aqueous layer was
extracted with ether. The combined organic extracts were dried (MgSOy), and
concentrated to dryness. The crude product was then dissolved in dichloromethane (6
mL) and added via canula to a flask containing DMAP (27.2 mg, 0.223 mmol) with a
rinse of three 6 mL portions of dichloromethane. The resulting solution was cooled to
0°C. Thionyl chloride (0.17 mL, 2.3 mmol) was then added and left to stir for 5 minutes
at 0°C. The reaction was quenched with saturated NH4Cl,q) while still at 0°C and the
resulting mixture was warmed to room temperature. The layers were separated and the
aqueous layer was extracted with dichloromethane. The combined organic extracts were
dried (MgSQ,), and concentrated to dryness. Flash column chromatography with 2%
ethyl acetate/98% hexanes as eluent afforded 0.513 g of a clear oil product mixture as
indicated by TLC. The oil was dissolved in THF (12.6 mL) and to the resulting solution
was added TBAF (1 M in THF, 1.9 mL) dropwise. Immediately after addition, the
reaction was concentrated to dryness and flash column chromatography with 20% ethyl
acetate/80% hexanes as eluent afforded 4a (0.310 g, 42% from 10) as a yellow solid. 'H
NMR (300 MHz, benzene Dg): & 5.62 — 5.72 (m, 2H), 5.53 (dd, J = 15.6, 6.0 Hz, 1H),
5.10 (s, 1H), 4.25 — 4.29 (m, 2H), 4.13 (s, 1H), 3.46 (q, J = 7.0 Hz, 2H), 1.86 — 1.95 (m,
3H), 1.52 — 1.64 (m, 1H), 1.22 — 1.27 (m, 10H), 1.06 (t, J = 7.0 Hz, 3H), 0.88 — 0.92 (m,
3H); >C NMR (75 MHz, benzene Dg): & 155.3 (C4), 148.9 (Cy), 132.8 (CH), 129.6 (CH),
102.6 (CH), 83.5 (CH,), 75.8 (CH), 63.5 (CH), 63.1 (CH,), 38.3 (CH,), 32.6 (CH»), 32.2
(CH»), 29.5 (CHy), 29.5 (CH>), 29.4 (CH»), 23.0 (CH,), 14.4 (CH3), 14.3 (CHs3); IR (neat)
3310 (m), 3210 (w), 2980 (W), 2954 (m), 2921 (s), 2852 (m), 1596 (m), 1467 (w), 1455
(W), 1448 (w), 1380 (w), 1355 (w), 1328 (w), 1297 (m), 1274 (w), 1245 (w), 1195 (w),
1156 (w), 1136 (w), 1091 (w), 1048 (w), 1014 (w), 973 (w), 963 (w), 909 (w), 853 (W),
820 (w), 803 (m), 720 (w); HRMS (EI) m/z M" (Ci5H300;) calculated 294.21950, found
294.21827; mp = 60.4 — 61.9°C.

2-Non-1-enyl-6-vinyl-3,4-dihydro-2H-pyran-4-ol (4b)

To a solution of 10 (0.427 g, 1.20 mmol) in THF (8 mL) cooled to -78°C was added
vinylmagnesium bromide (0.9 M in THF, 4.0 mL, 3.6 mmol) dropwise. The resulting
mixture was left to stir for 20 minutes at -78°C. Following this, the reaction was
quenched with saturated NH4Cliq) while still at -78°C. The resulting mixture was
warmed to room temperature and left to stir for 30 minutes. The layers were then
separated and the aqueous layer was extracted with ether. The combined organic extracts
were dried (MgSO,), and concentrated to dryness. The crude product was then dissolved
in dichloromethane (2.9 mL) and added via canula to a flask containing DMAP (0.417 g,
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3.41 mmol) with a rinse of three 2.9 mL portions of dichloromethane. The resulting
solution was cooled to 0°C. Thionyl chloride (0.08 mL 1.1 mmol) was then
addeddropwise and left to stir for 5 minutes at 0°C. The reaction was quenched with
saturated NH4Cl,q while still at 0°C and the resulting mixture was warmed to room
temperature. The layers were separated and the aqueous layer was extracted with
dichloromethane. The combined organic extracts were dried (MgS0O,), and concentrated
to dryness. Flash column chromatography with 5% ethyl acetate/95% hexanes as eluent
afforded 0.163 g of a clear oil product mixture as indicated by TLC. The oil was
dissolved in THF (3.7 mL) and to the resulting solution was added TBAF (1 M in THF,
0.64 mL) dropwise. Immediately after addition, the reaction was concentrated to dryness
and flash column chromatography with 20% ethyl acetate/80% hexanes as eluent
afforded 4b (99.8 mg, 35% from 10) as a clear oil. 'H NMR (300 MHz, benzene Dg): &
6.00 (dd, J = 17.2, 10.5 Hz, 1H), 5.84 (dd, J = 17.2, 2.2 Hz, 1H), 5.61 — 5.71 (m, 1H),
5.48 — 5.56 (m, 1H), 5.04 (dd, J = 10.5, 2.2 Hz, 1H), 4.72 (s, 1H), 4.19 — 4.26 (m, 2H),
1.83 — 1.95 (m, 3H), 1.48 — 1.58 (m, 1H), 1.22 — 1.32 (m, 10H), 0.87 — 0.92 (m, 3H); "°C
NMR (75 MHz, benzene Dg): & 151.7 (Cs4), 132.8 (CH), 132.7 (CH), 129.6 (CH), 114.5
(CHy), 107.1 (CH), 73.4 (CH), 63.6 (CH), 38.4 (CH»), 32.6 (CH,), 32.2 (CHy), 29.5
(CH»), 29.5(CH>), 29.4 (CHy), 23.0 (CH3), 14.3 (CHs3); IR (neat) 3327 (m), 3101 (w),
3023 (w), 2956 (m), 2925 (s), 2871 (m), 2855 (s), 1654 (w), 1600 (m), 1465 (w), 1457
(w), 1438 (w), 1409 (w), 1378 (w), 1360 (w), 1336 (w), 1304 (w), 1284 (m), 1245 (w),
1202 (w), 1174 (w), 1143 (w), 1094 (w), 1047 (m), 1008 (w), 980 (m), 967 (m), 913 (m),
883 (w), 790 (w), 723 (w); HRMS (EI) m/z M" (CsH,60,) calculated 250.19328, found
250.19553.

7-Ethoxy-5-non-1-enyl-1,2,4,5,8,8a,8b,8c-octahydro-3aH-3,6-dioxa-
cyclopenta|bc]acenaphthylen-2a-ol (11) (Method B)

Dichloromethane (0.9 mL) was added to a flask containing MgBr,-OEty) (90.8 mg,
0.352 mmol). Triethylamine (0.10 mL, 0.70 mmol) was also added and the resulting
mixture was left to stir at room temperature for 15 minutes. A solution of 4a (51.6 mg,
0.175 mmol) in dichloromethane (0.3 mL) was then added via canula with a rinse of three
0.2 mL portions of dichloromethane. To this was added 2-cyclopenten-1-one (0.06 mL,
0.716 mmol). The reaction was left to stir for 24 hours at room temperature. It was then
quenched with saturated NH4Cl,q). The layers were separated and the aqueous layer was
extracted with dichloromethane. The combined organic extracts were dried (MgSO,),
and concentrated to dryness. Flash column chromatography with 30% ethyl acetate/70%
hexanes as eluent afforded 11 (14.9 mg, 23%) as a clear oil. 'H NMR (300 MHz,
benzene Dg): 6 5.77 (dt, ] = 15.4, 6.4 Hz, 1H), 5.59 (dd, J = 15.6, 6.2 Hz, 1H), 4.33 —4.41
(m, 1H), 4.11 — 4.16 (m, 1H), 3.92 — 4.07 (m, 2H), 2.79 — 2.85 (m, 1H), 2.61 (t,J =9.9
Hz, 1H), 2.31 — 2.39 (m, 1H), 2.27 (br s, 1H), 2.03 — 2.18 (m, 2H), 1.89 —2.00 (m, 4H),
1.76 — 1.85 (m, 2H), 1.22 — 1.53 (m, 13H), 0.87 — 0.91 (m, 3H); °C NMR (75 MHz,
benzene Dg): & 132.7 (Cy), 132.6 (CH), 131.6 (Cy4), 130.7 (CH), 117.7 (Cy), 74.9 (CH),
72.2 (CH), 65.5 (CH»), 50.4 (CH), 39.4 (CH), 38.6 (CH,), 36.5 (CH), 35.5 (CHy), 32.6
(CH»), 32.2 (CH,), 32.0 (CHy), 29.5 (CH3), 29.5 (CH>), 29.4 (CH»), 23.0 (CH>), 16.2
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(CHs), 14.3 (CHs); IR (neat) 3401 (w), 2954 (m), 2926 (s), 2855 (m), 1455 (w), 1440 (w),
1378 (w), 1332 (w), 1304 (w), 1249 (w), 1184 (m), 1167 (m), 1129 (m), 1079 (m), 1044
(m), 965 (m), 927 (W), 862 (w); HRMS (EI) m/z M" (Ca3Hs404) calculated 376.26136,
found 376.26326.

5-Ethoxy-7-non-1-enyl-2-0x0-2,2a,3,4,7,8,8a,8b-octahydro-1,6-dioxa-
acenaphthylene-3-carboxylic acid phenylamide (12) (Method B)

Dichloromethane (0.4 mL) was added to a flask containing MgBr,-OEt;) (39.2 mg,
0.152 mmol). Triethylamine (0.04 mL, 0.29 mmol) was also added and the resulting
mixture was left to stir at room temperature for 15 minutes. A solution of 4a (21.5 mg,
73.0 umol) in dichloromethane (0.1 mL) was then added via canula with a rinse of three
0.1 mL portions of dichloromethane. Following this, a solution of N-phenylmaleimide
(26.2 mg, 0.151 mmol) in dichloromethane (0.1 mL) was added via canula with rinse of
three 0.1 mL portions of dichloromethane. The reaction was left to stir for 24 hours at
room temperature. It was then quenched with saturated NH4Clug). The layers were
separated and the aqueous layer was extracted with dichloromethane. The combined
organic extracts were dried (MgSQy4), and concentrated to dryness. Flash column
chromatography with 40% ethyl acetate/60% hexanes as eluent afforded 12 (27.3 mg,
80%) as a white solid. 'H NMR (300 MHz, CDCls): § 9.68 (s, 1H), 7.55 — 7.58 (m, 2H),
7.27 —7.33 (m, 2H), 7.06 — 7.11 (m, 1H), 5.74 (dt, J = 15.3, 6.8 Hz, 1H), 5.47 (dd, J =
15.4, 7.2 Hz, 1H), 4.91 (ddd, J = 7.9, 6.1, 6.1 Hz, 1H), 4.43 (ddd, J = 9.8, 7.1, 2.4 Hz,
1H), 3.82 - 3.97 (m, 2H), 3.45 (dd, J = 6.6, 2.8 Hz, 1H), 3.31 — 3.36 (m, 1H), 2.91 (ddd, J
=10.2, 7.3, 2.9 Hz, 1H), 2.53 — 2.66 (m, 2H), 2.38 (ddd, J = 14.8, 8.1, 2.8 Hz, 1H), 2.03
(g, J = 6.9 Hz, 2H), 1.80 (ddd, J = 14.8, 10.4, 6.2 Hz, 1H), 1.19 — 1.39 (m, 13H), 0.83 —
0.88 (m, 3H); *C NMR (75 MHz, CDCl3): 8 177.0 (Cs), 169.9 (Cs), 138.0 (Cy), 135.3
(C4), 135.0 (CH), 130.1 (C4), 128.9 (CH), 127.8 (CH), 124.3 (CH), 120.0 (CH), 75.9
(CH), 73.5 (CH), 65.6 (CH»), 42.1 (CH), 41.7 (CH), 38.3 (CH), 34.8 (CH>), 32.2 (CH),
31.8 (CHy), 29.1 (CH>), 29.1 (CHy), 28.9 (CH>), 26.8 (CH,), 22.6 (CH»), 15.5 (CH3), 14.1
(CHs3); 3334 (w), 3204 (w), 3141 (w), 3057 (w), 2957 (m), 2926 (s), 2871 (m), 2855 (m),
1770 (s), 1714 (s), 1685 (m), 1600 (m), 1541 (m), 1500 (m), 1466 (w), 1456 (w), 1442
(s), 1378 (m), 1354 (w), 1337 (w), 1322 (m), 1239 (w), 1199 (s), 1129 (m), 1081 (w),
1054 (w), 1019 (m), 969 (w), 946 (w), 898 (w), 877 (w), 836 (W), 788 (w), 754 (m), 719
(W), 693 (m); HRMS (EI) m/z M" (C,3H37NOs) calculated 467.26717, found 467.26698;
mp = 165.4 — 167.2°C.

7-Non-1-enyl-2-0x0-2,2a,3,4,7,8,8a,8b-octahydro-1,6-dioxa-acenaphthylene-3-
carboxylic acid phenylamide (13) (Method B)

Dichloromethane (0.8 mL) was added to a flask containing MgBr,-OEty (86.0 mg,
0.333 mmol). Triethylamine (0.09 mL, 0.65 mmol) was also added and the resulting
mixture was left to stir at room temperature for 15 minutes. A solution of 4b (41.4 mg,
0.165 mmol) in dichloromethane (0.2 mL) was then added via canula with a rinse of two
0.2 mL portions of dichloromethane. Following this, a solution of N-phenylmaleimide
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(59.8 mg, 0.345 mmol) in dichloromethane (0.1 mL) was added via canula with rinse of
two 0.1 mL portions of dichloromethane. The reaction was left to stir for 24 hours at
room temperature. It was then quenched with saturated NH4Cl(,q). The layers were
separated and the aqueous layer was extracted with dichloromethane. The combined
organic extracts were dried (MgSQO,), and concentrated to dryness. Flash column
chromatography with 40% ethyl acetate/60% hexanes as eluent afforded the Diels-Alder
adduct 13 (40.6 mg, 58%) as a white solid. 'H NMR (300 MHz, CDCls):  9.69 (s, 1.59),
7.57 (d,J=7.6 Hz, 2H), 7.30 (dd, J = 7.6, 7.4 Hz, 2H), 7.08 (t,J = 7.4 Hz, 1H), 5.75 (dt,
J=15.1, 6.8 Hz, 1H), 5.42 (dd, J = 15.3, 7.3 Hz, 1H), 5.27 — 5.28 (m, 1H), 4.91 — 4.98
(m, 1H), 4.38 — 4.44 (m, 1H), 3.53 (dd, J = 7.0, 2.9 Hz, 1H), 3.30 (m, 1H), 2.88 (ddd, J =
11.1, 6.3, 2.8 Hz, 1H), 2.36 — 2.51 (m, 3H), 2.00 — 2.07 (m, 2H), 1.75 — 1.86 (m, 1H),
1.25 = 1.60 (m, 10H), 0.84 — 0.88 (m, 3H); °C NMR (75 MHz, CDCls): & 177.1 (Cy),
170.8 (Cy), 146.2 (Cy), 138.1 (Cy4), 135.6 (CH), 128.9 (CH), 127.5 (CH), 124.2 (CH),
120.0 (CH), 104.0 (CH), 75.6 (CH), 73.3 (CH), 42.6 (CH), 41.9 (CH), 38.7 (CH), 35.0
(CH»), 32.2 (CHy), 31.8 (CH,), 29.1 (CH3), 28.8 (CH»), 23.8 (CHy), 22.6 (CH,), 14.1
(CH3); IR (neat) 3357 (m), 2955 (m), 2923 (s), 2854 (s), 1770 (s), 1750 (m), 1712 (s),
1689 (s), 1601 (m), 1639 (s), 1501 (m), 1441 (s), 1386 (s), 1352 (w), 1340 (w), 1322 (w),
1243 (w), 1207 (s), 1179 (m), 1166 (m), 1136 (m), 1079 (w), 1026 (w), 965 (W), 946 (W),
896 (w), 880 (W), 824 (w), 795 (w), 751 (m), 692 (m); HRMS (EI) m/z M" (C26H33NOy)
calculated 423.24096, found 423.24305; mp = 137.3 — 138.9°C.

2-Benzyl-5-ethoxy-9-hydroxy-7-non-1-enyl-3a,7,8,9,9a,9b-hexahydro-4H-
pyrano|3,2-e]isoindole-1,3-dione (14) (Method A)

Vinyl magnesium bromide (0.96 mL, 0.83 mmol) was added to a solution of 4a (204 mg,

0.69 mmol) in toluene (7 mL) at —789C and stirred 30 minutes. N-benzylmaleimide
(1.30 g, 6.9 mmol) was added to the solution and stirred for 18 hours, letting the mixture
to reach room temperature. The reaction was quenched with water. The aqueous layer
was extracted 3 times with diethyl ether (3 X 10 mL). The organic layer was dried over
anhydrous MgSO,, filtrated and the solvent evaporated. The crude product was purified

by flash column chromatography (40 % EtOAc/hexanes) to afford 14 (240 mg, 72%
yield) as an oil. 'H NMR (300 MHz, benzene Dy): & 7.32 (d, J= 7.4 Hz, 2H), 7.14-7.02
(m, 3H), 5.56 (dt, J=15.5, 7.1 Hz, 1H), 5.33 (dd, J=15.4, 6.2 Hz, 1H), 4.44-4.33 (m, 3H),
4.30-4.02 (m, 1H), 3.87-3.82 (m, 1H), 3.75-3.54 (m, 2H), 2.85 (dd, J= 6.1, 8.6 Hz, 1H),
2.73 (dd, J=15.3, 1.4 Hz, 1H), 2.35 (t, J= 8.0 Hz, 1H), 2.18 (t, J= 7.0 Hz, 1H), 1.94-1.85
(m, 3H), 1.81-1.74 (m, 2H), 1.35-1.11 (m, 10H), 1.04 (t, J= 7.0 Hz, 3H), 0.89 (t, J= 6.3
Hz, 3H); °C NMR (75 MHz, benzene Dg): & 180.8 (Cy), 178.5 (C4), 136.2 (Cy), 137.7
(C4), 132.4 (CH), 130.6 (Cy4), 130.2 (CH), 129.0 (CH), 128.9 (CH), 128.6 (CH), 128.4
(CH), 128.3 (CH), 127.1 (CH), 76.1 (CH), 65.9 (CH,), 65.8 (CH), 42.3 (CH»), 41.7 (CH),
40.7 (CH), 38.6 (CH»), 38.4 (CH), 32.2 (CH»), 31.9 (CH>), 29.2 (CH»), 29.1 (CH»), 27.7
(CH»), 22.7 (CH,), 15.6 (CH3), 14.0 (CH3); IR (CH,Cl,) 3446 (m), 3093 (w), 3065 (w),
3034 (w), 2956 (s), 2926 (s), 2855 (s), 1771 (m), 1689 (s), 1606 (w), 1587 (w), 1497 (m),
1456 (m), 1434 (m), 1405 (m), 1349 (m), 1181 (m), 1102 (m), 1064 (m), 1019 (m);
HRMS (EI) m/z M" (C9H39NOs) calculated 481.28282, found 481.28236.



S7
2-Benzyl-5-ethoxy-9-hydroxy-7-non-1-enyl-3a,7,8,9,9a,9b-hexahydro-4H-
pyrano|3,2-e]isoindole-1,3-dione (14) (Method B)

Reagents and conditions, see method B above: Diene 4a (33.5 mg, 0.114 mmol), MgBr;-
Et,O (58.7 mg, 0.227 mmol), Et;:N (0.063 mL, 0.445 mmol), NBM (85.1 mg, 0.445
mmol), CH,Cl, (1 mL) gave cycloadduct 14 (43.6 mg, 79%).

8-Ethoxy-9-heptyl-13-hydroxy-tricyclo[6.5.1.02,6]tetradec-10-ene-3,14-dione (15)

Triethylamine (1 drop) was added to a solution of the 11 (11.8 mg, 31.3 pmol) in toluene
(3 mL) in a sealed tube. The solution was degassed with argon for 15 minutes. After

this, the tube was sealed and placed in a wax bath at 1600C and the solution was stirred
for 24 hours. The resulting solution was then cooled to room temperature and
concentrated to dryness under reduced pressure to give brown oil. Flash column
chromatography of the crude product with 30% ethyl acetate/70% hexanes as eluent
afforded 15 as a clear oil (8.3 mg, 70%). "H NMR (300 MHz, benzene D): & 5.48 — 5.60
(m, 2H), 5.27 (d, ] = 4.6 Hz, 1H), 4.25 — 4.33 (m, 1H), 3.56 — 3.66 (m, 1H), 3.15 — 3.25
(m, 1H), 2.69 (dd, J = 11.1, 5.3 Hz, 1H), 2.31 — 2.54 (m, 3H), 2.15 — 2.24 (m, 1H), 1.94
(dd, J = 14.0, 6.4 Hz, 1H), 1.64 — 1.86 (m, 3H), 1.46 — 1.61 (m, 2H), 1.17 — 1.39 (m,
15H), 0.84 — 0.91 (m, 3H), 0.64 — 0.82 (m, 1H); °C NMR (75 MHz, CDCls): & 219.2
(C4), 209.3 (C4), 136.4 (CH), 127.9 (CH), 88.5 (C4), 77.4 (C4), 70.1 (CH), 60.9 (CH),
55.5 (CH), 50.3 (CH), 46.0 (CH), 39.2 (CH), 37.5 (CH»), 36.1 (CH), 32.7 (CH»), 31.8
(CHy), 29.6 (CHy), 29.3 (CH,), 28.9 (CH,), 28.2 (CHy), 27.2 (CHy), 22.7 (CH,), 16.1
(CH3), 14.1 (CHs3); IR (neat) 3395 (w), 3021 (w), 2926 (s), 2870 (m), 2856 (m), 1718 (s),
1457 (m), 1163 (m), 1089 (s), 964 (w), 885 (w), 784 (w), 695 (m); HRMS (EI) m/z M"
(C13H3604) calculated 376.26136, found 376.26303.

4-Benzyl-8-ethoxy-9-heptyl-13-hydroxy-4-aza-tricyclo[6.5.1.02,6] tetradec-10-ene-
3,5,14-trione (16)

Triethylamine (1 drop) was added to a solution of 14 (18 mg, 0,04mmol) in toluene (3
mL) in a sealed tube. The solution was degassed with argon for 15 minutes. The mixture

was placed in a wax bath at 160°9C and stirred 24 hours and the solvent evaporated. The
crude product was purified by gradient flash column chromatography (40-50 %
EtOAc/hexanes) to afford 16 (10 mg, 55 % yield) as an oil. 'H NMR (300 MHz,
benzene Dg): & 7.45 (d, J= 7.4 Hz, 2H), 7.15-6.88 (m, 3H), 5.73 (d, J= 12.7 Hz, 1H),
5.39-5.28 (m, 2H), 4,62 (d, J= 13.7 Hz, 1H), 4.39 (d, J= 13.6 Hz, 1H), 4.26 (tt, J=12.7,
4.0 Hz, 1H), 3.58-3.50 (m, 2H), 3.23 (q, J= 7.8 Hz, 1H), 2.68 (dd, J=10.6, 12.5 Hz, 1H),
2.57 (d, J=14.7 Hz, 1H), 2.47-2.36 (m, 1H), 2.26-2.20 (m, 1H), 2.15-2.06 (m, 2H), 1.65-
1.48 (m, 3H), 1.27-1.17 (m, 13H), 0.90 (t, J= 7.1Hz, 3H); *C NMR (75 MHz, benzene
Dg): 8 205.8 (C4), 181.2 (Cy4), 177.8 (Cs), 136.6 (Cy4), 135.4 (C4), 129.8 (CH), 129.0
(CH), 128.7 (CH), 128.3 (CH), 127.7 (CH), 126.9 (CH), 85.8 (C4), 74.6 (CH), 60.0
(CH»), 56.2 (CH), 43.5 (CH>), 39.6 (CH), 38.9 (CH), 37.8 (CH), 34.1 (CH»), 32.3 (CHa),
30.3 (CHy), 29.6(CH»), 27.7 (CH>), 27.4 (CH,), 26.7 (CH»), 23.1 (CH>), 16.2 (CH3), 14.3
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(CHs); IR (CH,Cly) 3430 (m), 3066 (w), 3027 (w), 2927 (s), 2855 (m), 1771 (m), 1716
(s), 1688 (5), 1605 (w), 1587 (w), 1497 (m), 1456 (m), 1433(m), 1401 (m), 1351 (m),
1125 (m), 1075 (m), 1052 (m); HRMS (EI) m/z M" (MC29H3sNOs) calculated 481.28282,
found 481.28223.
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- ) “NAME pa2-140

EXPNO 1
PROCNG .- 1

F2 - Acquisition Parameters

Date_ 20030403
Time 18.31
INSTRUM av300
' PROBHD 5 mm GNP 1H/1
. PULPROG 2930
0 30720
N SOLVENT €oC13 )
NS 16
DS 0
SWH 5081.301 Hz
‘ - , iz FIDRES 0.165407 Hz
- s fo Sses AQ 3.0228980 sec
; - A RG 143.7 o
o DwW 98.400 usec® "t
O DE 6.00 usec
w 1€ 300.0 K
O D1 1.00000000 sec
= =z=szz=szz=z CHANNEL f1 =============
00 NUCt 1H
P1 10.50 usec
PL1 -3.00 dB
: SFO1 300. 1319477 MHz

F2 - Processing parameters

, SI 65536
SF 300.1299996 MHz
WOwW EM
SS8 0

. L8 0.10 Hz

G8 0 .
PC 1.00

-

- ‘ 10 NMR plot parameters

CX 20.00 cm
u\l \ cy 10.00 cm

T . F1p 6.279 ppm
? ~ xP» F1 1884.53 Hz
: N Fop 0.220 ppm
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13C with proton decoupling

Current Oata Parameters

: H NAME pa2-140
r~ — [V ] [e)) O W0~ T 0o O EXPNO \2
O .M) < @0y O ™ O o m N @D o T ~ PROCNO i
e @ ©00So 0 ©a© nowho O :
W ~ o~ ) ~ ~— @ @~ Jas] ~ o [V Y e I B o B - o
o . Mmooy Its] < < Mmoo — F2 - Acquisition Parameters
™ o+ oo Date_ 20030403
=2 Time 18.54
) INSTRUM av300
PROBHD 5 mm GNP 1H/1
PULPRAG 29pg30
T0 32768
SOLVENT CoC13
NS 725
’ 0s 0
SWH 17985.611 Hz
FIORES 0.548877 Hz
. . - AQ 0.9110004 sec
- < RG 362
P Towme Togmoo oW 27.800 usec
DE 6.00 usec
TE 300.0 K
b1 1.00000000 sec
di1 0.03000000 sec
d12 0.00002000 sec
============ CHANNEL f{ =====s========
NUC1 13C
P1 5.00 usec
. PLY -6.00 dB
O SFOt 75.4752653 MHz
[ .
O ====s======= (HANNEL {2 ss==s========
@) CPOPRG2 waltz16
C Nuce 1H
— PCPO2 70.00 usec
© , pL2 -3.00 dB
pL12 13.48 dB
PL13 15.63 dB
SFQ2 300.1314860 MHz
F2 - Processing parameters
SI 65536
SF 75.4677255 MHz
WOW EM
N SSB 0
L8 1.00 Hz
G8 o
PC 1.40
10 NMR plot parameters
CX 20.00 cm
Cy 12.50 cm
| - . I\ . A o F1p 211.698 pom
F1 15976.38 Hz
Fep 3.561 ppm
Fa 268.77 Hz
¥ T — T T T T _ T T T T _ T T T T _ ¥ T T T _ T T T T _ T T T T _ T T T T _ L T T T UUZOZ QOAommA Una\n:._
ppm 200 175 150 125 100 75 50 25 HZCM 785.38062 Hz/cm
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Current Data Parameters

NAME pa2-158
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20030422

Time 17.06
INSTRUM av30o
PROBHD 5 mm GNP 1H/1
PULPROG 2930

™ 30720
SOLVENT CoC13

NS 16

0s 0

SWH 5081.30% Hz
FIDRES 0.165407 Hz
AG 3.0228980 sec
RG 2874

oW 98.400 usec
OE 6.00 usec
TE 300.0 K

b1 1.00000000 sec
==zs==z====x CHANNEL fi =======s======
NUC1 1H

P1 10.50 usec
PLL -3.00 dB
SFO1 300.1319477 MHz

F2 - Processing parameters

SI 65536

SF 300.1300002 MHz
WOW EM

558 ‘ 0

L8 0.10 Hz

G8 [}

PC 1.00

1D NMR plot parameters

CX 20.00 cm

Cy 10.00 cm
FipP 6.489 ppm
F1 1947 .55 Hz
FapP 0.134 ppm
F2 40.30 Hz
PPMCM 0.31774 ppm/cm
HZCM 95.36236 Hz/cm
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ppm

170.287

CDCI3

9in

135.587

126.972

13C with proton decoupling

77.837
77.422
76.998
76.575

— b63.918

39.457

——— 38.355

32.070
=— 31.758

29.084
29.054
28 41
22.623
14.076

ppm

T

160

T

140

T

Current Data Parameters

NAME pa2-158
EXPNO 2
PROCNO H

F2 - Acquisition Parameters

Date_ 20030422
Time 17.46
INSTAUM av300
PAOBHD 5 mm GNP 1H/1
PULPROG zgpg30
0 32768
SOLVENT coc13
NS 354
b 0
SHH 17985.641
FIDRES 0.548877
AG 0.9110004
RG 574.7
oW 27.800
0E 6.00
TE 300.0
Dt 1.00000000
di1 0.03000000
d12 0.00002000
===z=sa=z=== CHANNEL f1
NUC1 13C
Py 5.00
PL1 -6.00
SFO1 75.4752653
============ CHANNEL f2
CPOPAG2 waltz16
NuC2 1H
PCPO2 70.00
pL2 -3.00
pLi? 13.48
PL13 15.63
SFQ2 3001314860

F2 - Processing parameters

SI 65536
SF 75.4677486
Wow EM
SSB 0
LB 1.00
GB 0
PC 1.40

10 NMR plot parameters

CX 20.00
cY 4.00
F1p 180.534
F1 13624.53
Fap 0.968
Fe 73.04
PPMCM 8.97833

HZCM 677.57446

MHz

Hz

cm
cm

pom

Hz

ppm

Hz
ppm/cm
Hz/cm
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0.85
0.89
.01
.05
10.75
6.01

1

1
11.62

h=)
o Integral
3

o —

Current Data Parameters

NAME pa2-168
EXPNO 1

PROCNO - 1

F2 - Acquisition Parameters

Date_ 20040115
Time 17.59
INSTRUM av300
PROBHO 5 mm GNP {H/!
PULPROG 2930
T0 30720
SOLVENT ChC13
NS 16
DS 0
SWH 5081.301
FIDRES 0.165407
AQ 3.0228980
RG 161.3
W 98.400
DE 6.00
TE 300.0
D1 1.00000000
============ CHANNEL f1
NUC1 iH
Pt 10.50
L1 -3.00
SFO1 300.1319477

Hz
Hz
sec

usec
usec

F2 - Processing parameters

SI 65536
SF 300.1299997
WOW EM
SSB a
LB 0.10
GB - 0
PC 1.00

10 NMR plot parameters

CX 20.00
cy 10.00
FiP 7.613
F1 2284.78
Fap 0.075
F2 22.36
PPMCM 0.37691
HZCM 113.12118

MHz

Hz

cm’

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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13C with proton decoupling
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Current Data Parameters

NAME pa2-168
EXPNG 2
PROCNO ) 1

F2 - Acguisition Parameters

Date_ 20040115 -
Time 18.13
INSTAUM av300
PAOBHG 5 mm GNP 1H/1
PULPRGG 2gpg30

0 32768
SOLVENT C0C13

NS 446

0s 0

SWH 17985.641 Hz
FIDRES 0.548877 Hz
AQ 0.9110004 sec
RG 3649.4

OwW 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec
a1 0.03000000 sec
die 0.00002000 sec
=ss========= CHANNEL f1 ===s==s=======
NUC1 13C

P1 5.00 usec
pL1 -6.00 dB
SFO1 75.4752653 MHz
s=s========= CHANNEL f2 =ss=sss=======
CPOPRG2 waltz16
NUC2 1H
PCPO2 70.00 usec
pL2 -3.00 dB
pL12 13.48 dB
PL13 15.63 dB
SF02 300.1314860 MHz

F2 - Processing umuwamnmjm

SI 65536

SF 75.4677252 MHz
WOW EM

SSB 0

L8 1.00 Hz
G8 0

pC 1.40

10 NMR plot parameters

CX 20.00 cm
cY 12.50 cm
FiP 200.000 ppm
F1 15093.55 Hz
FapP 0.000 ppm
Fe 0.00 Hz
PPMCM 10.00000 ppm/cm

HZCM 754.67725 Hz/cm
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Current Data Parameters

- NAME pa3-10
EXPNO 1
PROCNO - 1

F2 - Acquisition Parameters

Date_ 20030527
Time 13.45
INSTRUM av300
) . PROBHD 5 mm GNP 1H/1
e PULPROG 2930
T 0 . 30720
o . SOLVENT coci3
NS 16
DS Q
SWH 5081.301 Hz
S i FIDRES 0.165407 Hz
- E : R o SUAQ - 3.0228980 sec
DR A . RG 362
% oW 98.400 usec
o) DE 6.00 usec
@) : TE 300.0 K
c ’ . D1 1.00000000 sec
% =====s======= CHANNEL f1 ==s===s==sss==
NUC1 iH
5 P1 10.50 usec
) PL1 -3.00 dB
SFO1 300.1319477 MHz |
F2 - Processing parameters
SI 65536 .
SF 300.1299997 MHz
WOW EM
$SB 0
: . LB 0.10 Hz
[¢1:] 0
. pC 1.00
. 1D NMR plot parameters
— L~ CX 20.00 cm
Cy 10.00 cm
w_ 7 ; Fip 6.214 ppm
F1 1865.06 Hz
: Fap 0.092 ppm
‘ F2 27.66 Hz
_ A PPMCM 0.30610 ppm/cm
= of|lo o ~(|m a{lm o o afl lollo P HZCM 91.86992 Hz/cm
s al[= < <le R < o o (e ™
£ =||= - o |+ il I O] I 1 P | I I
____—_____.___._____..___~__.d_-_._____________..__.._._.______.___-._._-,—41_a44______.-__.—_______q____________________
ppm 9 4 3 2 1
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13C with proton decoupling

Current Data Parameters

NAME pa3-10
[32) ~ e =2 s ] ™ ~ < [ToR{e] DN I DY OCDT EXPNG 2
< @ MO Q0N ~ =} o) 0 O QN WO WN O PROCNO Il
e @ @ 008 G0 0 oo ¥ S VD DN DS N @
W 0 @ QU O @~ SIS [aY) m n M M NN OO T T
Tyl < (32 IS VAN VAN oV e Vi oV} =] s} ~ w o [N s IS VIR sV AR s VIR s VAR MR F2 - Acguisition Parameters
- T TTYTTTT T Date_ 20030527
Time 13.55
INSTAUM av300
PAOBHD 5 mm GNP {H/{
PULPROG 2g9pg30
10 32768
SOLVENT C0oC13
NS 802
0s 0
SWH 17985.611 Hz
FIDRES 0.548877 Hz
, . AQ 0.9110004 sec .
s AG 2298.8
GG e OW 27.800 usec
- 0E 6.00 usec
TE 300.0 K
[} 1.00000000 sec
di1 0.03000000 sec
d12 0.00002000 sec
s====s======x= CHANNEL f{ ======i======
N NUCt 13C
Pe 5.00 usec
PL1 -6.00 dB
SFO1 75.4752653 MHz
=====z=z==== CHANNEL f2 ===s==ss=======
CPDPAG2 waltz16
© Nuc2 14
o PCPO2 70.00 usec
© pL2 -3.00 d8
©) PL12 13.48 dB
C PL13 15.63 dB
m SFO2 300. 1314860 MHz
= F2 - Processing parameters
SI 65536
SF 75.4677260 MHz
WOK EM
558 0
LB 1.00 Hz
6B 0
pc 1.40
10 NMR plot parameters
. 94 20.00 cm
, [t T , [ L i W ! B cY 200.00 cm
Y , , ) T , o , F1p 170.444 ppm
k . L Ll ] (bl il A , Fi 12863.02 Hz
! Fap 2.030 ppm
T _ T T T T T T T _ T T T I T T T _ T T T I T T T T T T T T T T T sznz m»wwoww ”Ma\oa
ppm 160 140 120 100 80 60 40 20 HZCM 635.49158 Hz/cm
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4b in C6D6T

.04
1.04
9
2.03
3.22
10.75
4.11

Integral

T T —

=]
=]
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Current Data Parameters

NAME pa3-3
EXPNO 1
PROCNO - 1

F2 - Acquisition Parameters

Date_ 20040115

Time 18.42
INSTRUM av300
PROBHD 5 mm QGNP 1H/1
PULPROG 2930

0 30720
SOLVENT CoC13

NS 16

DS 0

SWH 5081.301 Hz
FIDRES 0.165407 Hz
AG 3.0228980 sec
RG 287.4 .
oW 98.400 usec ~-°
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec
============ CHANNEL f{ ==========z===
NUC1 1H

P1 10.90 usec
PL1 -3.00 dB
SFO1 300.1319477 MHz

F2 - Processing parameters

SI 65536
SF 300.1299997 MHz
WDW EM
SSB 0
L8 0.10 Hz
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00 cm

Cy 10.00 cm

FipP 7.710 ppm

F1 2314.07 Hz

FapP 0.123 ppm

Fe 37.00 Hz
PPMCM 0.3793%5 ppm/cm
HZCM 113.85335 Hz/cm
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13C with proton decoupling -

Current Data Parameters

NAME pa3-3
o Telie M s M=o  Wiee] ~ =] o] @ ‘T Mmoo~ A EXPNQ 2
8 B3B38 ¢ 8 & B BBER2953 8 PROCO _
a ~ QYRS AN o7 I« s SR < ~ Te] ™M W UNO M <~
Q. Tyl MMl oy - o ~ s} Mmoo U Al - F2 - Acgquisition Parameters
T T T T T - - Date_ 20040115
Time 18.014
INSTRUM av300
s PROBHO. 5 mm GNP {H/{
PULPROG zg9pg30
10 32768
SOLVENT coc13
NS 586
DS 0
SWH 17985.611 Hz
FIDAES 0.948877 Hz
. AG 0.9110004 sec
- < RG 2298.8
! B T oW 27.800 usec
DE. 6.00 usec
TE 300.0 K
01 1.00000000 sec
a a1t 0.03000000 sec
da12 0.00002000 sec
============ CHANNEL f] =====sss=====
NUC1t 13C
P1 5.00 usec
% PLE -6.00 dB
) SFO1 75.4752653 MHz
o ============ CHANNEL f2 =============
= CPOPRG2 waltz16
o) NUC2 1H
< PCPO2 70.00 usec
pLe -3.00 d8
PL12 13.48 d8B
PL13 15.63 dB
SFa2 300.1314860 MHz
F2 - Processing parameters
SI 65536
SF 754677255 MHz
WOMW EM
Ss8 0
L8 1.00 Hz
6B 0
' . PC 1.40
10 NMR plot parameters
CX 20.00 cm
cY 25.00 cm
L e e A e T Fip 166.614 ppm
‘ Fi 12573.96 Hz
F2P 4.527 ppm
F2 341.67 Hz
T _ T T T T T T M T T T “ T T T _ T T T _ L T T _ ¥ T T _ T T T
PPMCM 8.10432 ppm/cm

I
ppm 140 120 100 80 60 40 20 HZCM 611.61450 Hz/cm
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Integral
1.00
1.02
0.98
0.97
1.85
0.91
0.93
1.90
2.18
6.33
3.81

17.93

o
k=]
3
N =

Current Data Parameters

NAME pa3-89
EXPNO 1
PROCNO - 1

F2 - Acquisition Parameters

Date_ 20031022

Time 22.54
INSTRUM av300
PROBHD 5 mm GNP 1H/1
PULPRQOG 2930

D 30720
SOLVENT e C D¢
NS 16

DS [¢]

SWH 5081.304 Hz
FIDRES 0.165407 Hz
AQ 3.0228980 sec
RG 287.4

DW 98.400 usec
DE- 6.00 usec
TE 300.0 K
D1 1.00000000 sec
============ CHANNEL f1 =======s======
NUC1 iH

P1 10.50 usec
PL1 -3.00 dB
SFO1 300.1319477 MHz

F2 - Processing parameters

sI 65536
SF 3001299996 MHz
WO EM
ssB 0
L8 0.10 Hz
6B 0
PC 1.00

iD NMR plot parameters

CX 20.00 cm

[ 10.00 cm
F1P 5.958 ppm

F1 1788.24 Hz

FarP 0.630 ppm

Fa2 189.23 Hz
PPMCM 0.26639 ppm/cm
HZCM 79.95053 Hz/cm
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13C with proton decoupling
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Current Data Parameters

NAME pa3-89
EXPNO L2
PROCNG ] 1

F2 - Acquisition Parameters

Date_ 20031023
Time 2.54
INSTAUM av300
PROBHO 5 mm GNP 1H/1
PULPRAG zgpg30

T0 32768
SOLVENT coc13

NS 7168

0s 0

SWH 17985.611 Hz
FIDRES 1 0.548877 Hz
AQ 0.9110004 sec
RG 3649.1

oW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
di1 0.03000000 sec
d12 0.00002000 sec
==========x= CHANNEL f1
NUCt 13C

Pt 5.00 usec
PLY -6.00 dB
SFOt 75.4752653 MHz
============ CHANNEL f2
CPOPAG2 waltzi6
Nuc2 1H
pcro2 70.00 usec
PL2 -3.00 d8B
PL12 13.48 d8
PL13 15.63 dB
SF02 300.1314860 MHz

F2 - Processing parameters

S1 65536

SF 75.4677260 MHz
WOW EM

SSB 0

LB 1.00 Hz

GB 0

pC 1.40

10 NMA plot parameters

Cx 20.00 cm
cY 100.00 cm
FipP 139.732 ppm
F1 10545 .27 Hz
Fep 6.733 ppm
Fe 508.54 Hz
PPMCM 6.64968 ppm/cm
HZCM 501.83624 Hz/cm
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1H COSY

Current Data Parameters

NAME pa3-ag
EXPNO 4
PROCNG 1

F2 - Acquisition Parameters
Date 20031023
Time 4.34
INSTAUM av3ioo
PACBHD 5 wm ONP  (H/1
PULPROG cosy45gpqf
o 1024
SOLVENT €ocla
NS 10
0s o
SWH 1644.737 Hz
FIOAES 1.606188 Hz
AQ 0.3113460 sec
ARG 1824.6
O 304.000 usec
13 6.00 usec
TE 300.0 K
do 0.00000300 sec
01 1.00000000 sec
913 0.00000400 sec
016 0.000£0000 sec
INO 0.00060800 sec
MNCREST 0.00000000 sec
MCWRK 1.00000000 sec
ammzsasmezza CHANNEL f{ ==a==a=sses=s
Nuct 1H
p0 5.25 usec
P1 10.50 usec
PLL -3.00 d8
SFOL 300.1310203 MHz
=usssnannens GRADIENT CHANNEL ===me===
GPNANL sine. 100
GPNANZ sine.100
GPX1 0.00 %
aPx2 0.00 %
6RYL 0.00 %
Y2 0.00 %
GPZ4 10.00 %
GPz2 10.00 %
P16 1000.00 usec

F1 - Acquisition parameters
NOO 1
L] 256
SFO1 300.131 MH2
FIDRES 6.424753 Hz
SW 5.480 ppm

F2 - Processing parameters
SI 1024
SF 300, 1300000 MH2
WOW SINE
SSB L]
LB 0.00 Hz
[} 0
PfC 1.00

Fi - Processing parameters
SI 1024
NC2 GF
SF 300. 1300000 MHz
L) SINE
558 [}
L8 0.00 Hz
] ¢

20 NMR plot parameters

cx2 15.00 c»
233 15.00 cm
Fa2rL0 6.140 ppm
Fao 1842.66 Hz
Fapil 0.659 ppm
FaHL 197.92 Hz
FiPLO €.140 ppm
FiL0 1842.66 Hz
FAPHI 0.659 ppm
FAHL 187.92 Hz
F2PPuCN 0.36534 pom/cm
FHICM 109.64912 Hz/cm
F1PPMCH 0.36534 ppm/ca

F1HZCH

109.64912 Hz/ca




- Pom

1H COSY

Current Data Parameters

NAME pa3-8g
EXPNG 4
PROCNG 1
F2 - Acquisition Parameters
Oate_ 20031023
Time 4.34
INSTRUM av300
PROBHD S mm ON®  {H/1
PULPROG cosy45gpaf
0 1024
SOLVENT coc13
NS 10
0s 0
SHH 1644.737 Hz
FIDRES 1.606188 Hz
AQ 0.3113460 sec
RG 1824.6
oW 304.000 usec
BE 6.00 usec
TE 300.0 K
dé 0.00000300 sec
o 1.00000000 sec
d13 £.00000400 sec
016 0.00010000 sec
NG 0.0636080¢ sec
MCREST £.00000000 sec
NCWAK 1.00000000 sec-
mnuaee CHANNEL f{ »====possme=x
1H
5.25 usec
10.50 usec
-3.00 d8

300.1310203 MHz

mawananannnn GRADIENT CHANNEL ==wasmes

GPNAMY sine.100
GPNANM2 sine. 100
GPX1 0.00 X
GPX2 0.00 X
GPYY 0.00 %
GrY2 0.00 x
GPZ 10.00 %
GPZ2 10.00 %
P16 1000.00 usec

Fi - Acquisition parameters
NOG 1
0 256
SFO1 300. 131 MHz
FIDAES 6.424753 Hz
SW 5.480 ppm

f2 - Processing parameters
SI 1024
SF 300.1300000 MHz
WOW SINE
5s8 0
L8 0.00 Hz
GB ¢
PC 1.00

Fi - Processing parameters
SI 1024
MC2 GF
SF 300.1300000 NHZ
WOW SINE
ss8 0
L8 0.00 Hz
G8 0

20 WA plot parameters

cx2 15.00 co
Cx4 15.00 ca
FarL0 4.555 ppm
FaLo 1367.22 Hz
FaPHL 0.686 ppn
FaHI 205.95 Hz
FiPLO 4.545 ppn
FiL0 1364.04 Hz
FiPHI 0.654 ppm
FIHI $96.31 Hz
F2PPMCH 0.25795 pom/cm
F2HICM 77.41828 Hz/ca
F1PPMCN 0.25938 ppm/ca

FLHICN 77.84660 Hi/em




Current Data Parameters

NAME pal3-74c
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20031006
Time 17.00
INSTRUM av300
- PROBHD 5 mm GNP 1H/1
PULPROG 2930
T0 30720
- ) SOLVENT CoC13
NS 16
5} 0
) SWH 5081.301 Hz
; FIDRES 0.165407 Hz
) o e v o AQ 3.0228980 sec
. B N v : RG 228.1
A ’ oW 98.400 usec
DE 6.00 usec
ﬂ TE 300.0 K
- . D1 1.00000000 sec
====z==z==zz= (HANNEL f1 =====s=s===s=z=2=
NUC1 1H
P1 10.50 usec
PL1 -3.00 d8B
SFO1 300.1319477 MHz
- F2 - Processing parameters
SI 65636
SF 300.1300000 MHz
WOW EM
SS8 0
LB 0.10 Hz
6B 0
PC 1.00
B 1D NMR plot parameters
CX 20.00 cm
Cy 10.00 cm
lA_ _ F1P 10.728 ppn
Fi 3219.94 Hz
FaP 0.367 ppm
F2 110.03 Hz
PPMCM 0.51809 ppm/cm
= o ollau]o ~ (< (Y] Te} o ol = P~ — O ~[Io [Te) @ HZCM 155.49545 Hz/cm
m. ~i QU QU] - ~ -~ ~i [qV] | e ~i ~—t ] e adff ~— M 3
T T T T T — T T T [ T T T T T T T T T T T
ppm 10 8 6 4 2
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Current Qata
NAME

EXPNG

PROCNG

Parameters
pa3-74c

2

1

F2 - Acquisition Parameters

Date_

 Time

INSTAUM
PROBHD
PULPROG
0
SOLVENT
NS

Ds

SWH
FIDRES
AG

AG

W

DE

S5m

CPDPRG2
Nuc2
PCPO2
pL2
PL12
PL13
SFQO2

20031006
17.09
av300

1H/1
zgpg30
32768
coct3
371

0
17985.6114
0.548877
0.9110004
8192
27.800
6.00
300.0

1.00000000

0.03000000

0.00002000

m GNP

CHANNEL f1
13C

5.00

-6.00
75.4752653

CHANNEL f2
waltz16

1H

70.00

-3.00

13.48

15.63
300.1314860

F2 - Processing parameters

SI
SF
WOW
558
LB
GB
PC

10 NMR plot
CX

65536
75.4677492
EM

0

1.00

0

1.40

parameters
20.00
12.50
218.754
16508.91
-19.567
-1476.70
11.91609
899.28052

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data
NAME

“EXPNO
PROCNO

Date_
Time
INSTRUM
PROBHD S5 m
‘ PULPROG
TO
SOLVENT
NS
Ds
SWH
FIDRES
A
LR
']
DE
TE

SI
SF
. WOW
5SB
LB

GB
\\ PC

1D NMR plot
CX
\\ . cYy
A F1P
) F1

Integral

1.00

Fap
Fa
PPMCM
HZCM

2.12
0.77
2.36_—
1.22
1.07
1.08
1.09
0.99
1.05
0.19
1.06
1.06
1.04
3.21
2.37
1.10
0.06
0.70
12.54
3.90

jeol
L]
3

10

(@)}
N
n —
o

Parameters
pa2-164

1

1

20030429
14.12
av300

m GNP 1H/1
2930

30720
coci3

16

0

5081 .301
0.165407
3.0228980
256

98.400
6.00

300.0
1.00000000

CHANNEL f1
1H

10.50

-3.00
300.1319477

65936
300.1300004
EM

parameters
20.00
10.00
11.062
3320.00
-0.545
-163.72
0.58037
174.18587

F2 - Acquisition Parameters

Hz

F2 - Processing parameters

MHz
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ppm

177.082

170.677

13in

CDCI3

146.246

———138.123
——135.572

128.915
127.495

——124.239
—120.025

13C with proton decoupling

103.962

77.425
77.002
76.578
75.559
73.260

28.828
23.831
22.630

TTT— 14.089

T

140

Current Data Parameters

NAME pa2-164
EXPNO 2
PROCNG 1

,vm - Acquisition Parameters

Date_ 20030429
Time 14.22
INSTRUM av300
PROBHD 5 mm GNP {H/1
PULPROG 2gpg30

™0 32768
SOLVENT cDC13

NS 388

DS 0

SWH 17985.611 Hz
FIDRES 0.548877 Hz
AQ 0.9110004 sec
RG 3254

DW 27.800 usec
DE 6.00 usec
TE 300.0 K

01 1.00000000 sec
di1 (.03000000 sec
di2 0.00002000 sec
s=====ss===s CHANNEL f1 se==ssssses<=
NUCH 13C

P1 5.00 usec
PL1 -6.00 dB
SFO1 75.4752653 MHz
==s==ssza=s= CHANNEL 2 =============
CPOPRG2 waltz16
Nuc2 1H
PCPOD2 70.00 usec
PL2 -3.00 dB
pL12 13.48 a8
PL13 15.63 d8
SFQ2 300.1314860 MHz

Fe - Processing parameters

ST 65536

SF 75.4677486 MHz
WoW EM

SSB 0

LB 1.00 Hz
GB 0

pC 1.40

10 NMR plaot parameters

CX 20.00 cm
Cy 6.00 cm
Fip 190.704 ppm
Fi 14392.04 Hz
Fep 3.216 ppm
F2 242 .69 Hz
PPMCM 9.37443 ppm/cm

HZCM 707.46722 Hz/cm
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. \\\//x\\llc\\\llz\\hll b o Current Data Parameters
~~ NAME r1-110
EXPNO 1
. - PROCNO 1

Fe - Acquisition Parameters

Date_ 20031022
Time 12.56
INSTRUM av300
. PROBHD 5 mm GNP 1H/1
PULPROG 2930
™ 30720
Qo) /! SOLVENT COC13
w NS 16
O . SWH 5081.301 Hz
c . = FIORES 0.165407 Hz
< 2 Al ’ P\t 3.0228980 sec
— o A RG 228.1
DW 98.400 usec
DE 6.00 usec
TE 300.0 K
! D1 1.00000000 sec
‘ : ==z========= CHANNEL f1 ===ss========
N NUC1 iH
P1 10.50 usec
PL1L -3.00 dB
SFO1 300.1319477 MHz
F2 - Processing parameters
SI 65536
SF 300.1300000 MHz
WOW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
10 NMR plot parameters
' CX 20.00 cm
\ \ \ / cv 10.00 cm
. Fip 7.780 ppm
“ F1i 2335.03 Hz
) Fap -0.034 ppm
F2 -10.19 Hz
J PPMCM 0.39070 ppm/cm
= ~| Yo ol lo ~ ol lollau <lau <! |olo of lolml [~ HZCM 117.26078 Hz/cm
2 el E b =S SRR oo |y (Si® N I el
m oy o —| | ™ ~| | =]+ ol|lo o] )= af i) jo

.__________.__._________:.__.___.;:__._______________._.________.__.__.._...-:..__.:.._..__.___.._..____._._.~..;______._:_:_:_a._______._:__::_

ppm 7 6 5 4 3 2 1
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13C with proton decoupling

r

Current Data Parameters

NAME r1-110
) @ comau = o~ ol @ ~ o o O N0 OWTAUNC D O@M EXPNO 2
s N ST MY OO MO~ 0 O - OWMOoONT O WONMWWM T PROCNG {
g @0 TN @ 0@ wiNfo ™ < M e oo N o 0T
2 o @ O N VO O mdofoao ™~ o] O 0 UM~ OOoNUNNUNOO D @DM W T
Qo ~ 32BN ss BN e RN oy BN op BN QVENQVANQVE YoV IoViN oV} ~ wu O A R S 4 B 45 I .6 B o s I o VI Q VRN QU QUi o VR F2 - Acquisition Parameters
Time 13.03
INSTRUM av300
PROBHD S mm GNP 1H/1
PULPROG 29pg30
: 0 32768
¢ ‘W SOLVENT coC13
NS 277
0s 0
ShH 17985.611 Hz
FIORES 0.548877 Hz
AQ 0.9110004 sec
RG 3649.1
OW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
d11 0.03000000 sec
% g12 0.00002000 sec
O ========z=z2 CHANNEL f1 =============
C . NUC1 13C
c P1 5.00 usec
= PLL -6.00 dB
M._ SFO1t 75.4752653 MHz
============ [HANNEL f2 ==========s===
CPOPRG2 waltz16
NuCc2 1H
PCPO2 70.00 usec
PL2 -3.00 dB
PL12 13.48 dB
PL13 15.63 dB
SFQe2 300.1314860 MHz

F2 - Processing parameters

S 65536
SF 75.4677190 MHz
WOW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
10 NMA plot parameters
CX 20.00 cm
LA i Lkl ! ' i R - cy 100.00 cm
L . . . v ) . . . ; : F1P 186.823 pom
| | \ , ) ) ol , , F1 14099.08 Hz
Fep 8.831 ppm
T T T T T T T T T T T T T T T T T T T T T 3 T T T T H ﬂm mmmbﬂ IN
| _ _ ] l _ f _ PPMCM 8.89957 ppm/cm

f
ppm 160 140 120 100 80 60 40 20 HZCM 671.63055 Hz/cm
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Current Data Paraseters
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Current Data nmnmamnm_;mm

h . NAME paclaisen
" EXPNO 1
PROCNG . 1

.- o

F2 - Acquisition Parameters

Date_ 20040121
Time 11.44
INSTRUM av300
PROBHD 5 mm GNP 1H/1
, PULPROG 7930
T0 ’ 30720
SOLVENT coC13
NS 128
s 0
SWH : 5081.301 Hz
; ; B FIDRE: i 0.165407 Hz
<G L " AQ T i | 3.0228980 sec
© ; Lk A6 . 645.1 )
Q : DwW 98.400 usec E
(o] DE 6.00 usec
@) TE 300.0 K
c D1 : 1.00000000 sec
To)
— ====s=ss==== CHANNEL f1 ====2z=======
NUC1 . 1H
P1 10.50 usec
PLL -3.00 d8
SFO1 300.1319477 MHz

‘ F2 - Processing parameters

SI 65536
SF 300.1299998 MHz
WOW EM
SSB 0
- LB 0.10 Hz !
GB 0 i

1D NMR plot parameters

\
\
he
3]
-
=)
=)

. CX 20.00 cm
ya \ cY 10.00 cm
5; FiP 5.886 ppm
F1 1766.69 Hz
: FaP 0.511 ppm
F2 153.46 Hz :
PPMCM 0.26875 ppm/cm .
= ™ o o) ) o @ o) @ <|ofiwfm]~] Vv ol I~ HZCM 80.66121 Hz/cm ;
[ < o ()] o o o o -t ||| —]— wy ™ [4¥]
m ad -— Qo 41 - 0 m 1. —t || et |} et | -t 41 ﬁ < —t
T 1 T = T T T T T U T
ppm 5 4 3 2 1



Administrator
15 in C6D6


%3/ZH B600S 1051 WOZH

w3/wdd €96£6° 11 WOWdd
ZH 98°GGre- 24
wdd 82561~ L £]
2H 91 '¥{5L8 [ ¥]

wdd p92°612 did
W 00°00F Al

w3 90°0¢C X3

sJyajaweded 101d HWN Q)

001 2

0 89
00T a1
0 s

W3 NON
ZHA GEDLLSL G2 F
B89LZE IS
sJajawedsed BUISSIV0Ud - 24
ZH4 GDOOZET 005 2035
0 9G'€2 €1
% ¥9°02 21d
o 00°E Zu
33sn 0008 20d3d
H1 20N
g1zaten 295d0d2

z=z==z== gj TINNVH) ==ssssezs

ZHN EPOEOLL ST 1045
@0 00°¢€- 1d
38N 051 1d
JE TON
z==zsszz §3 TINNVH) ssssczzs
Jas 00020000 0 42
29s 000000ED O 1P
298 00000000° Y 10
% 0°00E U
J9sn 00°9 30
J3sn 0G9° 91 MO
162t 9

938 ¥¥22I60° 1 ov
ZH geeesy 0 SRIOI S
ZH 620° 0E00E HMS
0 S0
vOBEP SN
ET1200 INA0S
€669 01
0€bd6z 90bdNd
88-H1 186 W G OHBOWd
BMOOSAY WOHISNI
12’8 suyy
2020002 ~a3e0
SJdjaweded uo13ISINbIY - 24
1 ONODHd

-1 ONdX3

e1J3 jed IWVN

sJdjaueded ejeg usaJun)

i

 aad

8Gc ki
ey 9l

AR

(88° (2

15 in C6D6

015'8¢

984°'82

byl 62

IATARS
yic'e
0es'€

AA

w

8Lc L

88y "8t
GLE'S

S

I

966" 6¥

12799

(O

168709

~
[=4
m
n
@

2 IN

s
[
~J
fd
(s
[Tw)

"

8pe°88
cee 0tl
LYO°ETT
pIe ETT
G638 FIY
ce8 Pl
1657 G
G858l
LI67 LY
956" 8FY

Butr1dnodap uojodd yitM JET

agv - Lch

/

L0 LOC—r

808" (et
08t 6lc

cig’ L2t

000827

€6 82T
06c " 8cl

J

gip - 8ct
695" 9ET

wdd



Administrator
15 in C6D6


15

=]
Q
-t [§Y] ™ ~ w0 a
]llllllllllllll'lIIIIIIIIIIIIIIIIIIlLlJLlJlllil]ll]IllllllllllllillllllllIIlllllllllIIlIIIIIIIIIIIIIIIIIIIIIII!
J [
@
© @)
(@)
o <3 <<
o @)
& %)
© @)
3
(=X & - <
(@] ° (=]
Q ° =)
O OO ®
(w] O [o0]
0 Loy
fion o o
= oqu®
o &

4 3 2 1

5

T T T T T e T T T T T T T T [T T P TP P T T T T T P T T Ty T [T T T T T O T T A A T [Py Ty T v o 7T

ppm



Administrator
15


-

15

1=
a
(=]

llllIIllIIIllIIIIIlIII]lllllllll]ll]IJIllllll]]llllIIII[[l[lllllllllllllll'llIIllllIlIllllllllll!!llllllllll

€

1

2

4

5

R R A L R S R R N R RN A AR RN

ppm


Administrator
15


15

Cosy -

(=] I} o T} =3
~ o o a
llllllll‘lllllllll]l[(llllllIllllllll‘l’lllll
o
~
n
-~
Q
Y]
L i
!
i i
= H
'y]
gV]
- £
[= X
- Q



Administrator
15


Tt ' E b4 g g & wdd
D) L | L | L[ | i | . | L | i | i ==
..,.1, Y =
=~ offe]lw| |a|m| |w ol |ola - - g P s e w no E
-l o= | (o]l [a oo lo|e|w o e ol|o||w o o ~ o 3
- W3 24 CT209° LT3 WIZH a|lolle] |o|s] | m|lo|S|m|m =Y @ oS |o = o (%) ) 2
= wa/wdd pRTEE 0 HOWdd
IH E2 1~ 2d
wdd 0D D- déd
24 18°0GEE 14 IIJ 1 ﬁ....rl
wod EEQ L did |} L
w3 gp'0s xd v
w3 00°0Z X2 _ ( M T
sJajawesed 3070 HWN OF t
) %
00T Jd
0 49 \
H 010 81 T
0 Bss o
W3 MaM ]
ZHW DODOCET DOE 45
SECES 18
sdajaweded BuTssalodg - 2o
IHW LLPBIET DOE 045
B8P DDE- e
Jasn PG 0§ ic it
HE TI0N
zz=zz====z==== |4 TJINNYHD ===s========
33s DDOODD00 ¥ Ia
A 0°00€ el
Jash pO'9 30
J3sn p0v "BE Mo
¥ 9oy 9H
335 (BBECCO € ov
IH LDv5E9T 0 S36E0I4
ZH 0t i80S HMS
0 Sg
91 SN (o
£1200 ANIATIDS
D2L0E aL
0EbzZ 90ddINd
P/HT dND W § OHHOHD [Co)
ooEAR W LSNT @]
GI'ET BWL) O
LTOTEDDE “ajeg C
SJ@laLeJed UD13IStNbay - 24 <
(o]
T DNJOHE - a
1 ONgX 3 r
901-14 EN ]
SJajauweded BIR(] JusJddng
/ \.-!-v
Al
p =
T~



Administrator
16 in C6D6


—,

13C with proton decoupling
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Current Data Parameters

NAME r1-106
EXPNO 3
PROCNO 1

F2 - Acgquisition Parameters

Date_ 20031017
Time 16.11
INSTRUM av300
PROBHD 9 mm GNP 1H/1 .
PULPROG zgpgd0 4
0 32768
SOLVENT CoC13

NS 629

0s 0

SWH 17985.611 Hz
FIDRES 0.548877 Hz
AQ 0.9110004 sec
AG 3649.1

oW 27.800 usec
nE 6.00 usec
TE 300.0 K
01 1.00000000 sec
dit 0.03000000 sec
die 0.00002000 sec
ss=sszzs==c= CHANNEL f1 ====s========
NUC4 13C

Pt 5.00 usec
LY -6.00 dB
SFO1 75.4752653 MHz
============ CHANNEL f2 =============
CPOPAGE waltz16
NUCc2 1H
PCPD2 70.00 usec
L2 -3.00 dB
pL12 13.48 d8B
PL13 15.63 dB
SFQ2 300.1314860 MHz

F2 - Processing parameters

SI 65536

SF 75.4677260 MHz
WOW EM

558 0

LB 1.00 Hz
G8 0

PC 1.40

10 NMR plot parameters

CX 20.00 cm

cY 100.00 cm ey
F1p 219.062 ppm r~
F1 16532.09 Hz \
Fap -19.260 ppm mw
F2 -1453.52 Hz &
PPMCM 11.91609 ppm/cm )

899.28058 Hz/cm



Administrator
16 in C6D6


1H NOESY

7
1

r1-106

Oarvent Dits Poremeters

=
(o]

LNL uﬂuuwm

§ ! i
! . ”"ug h.uevuruseney ¥ 1 e g ;;;;;;;;;3 {_ isl g ey I . igalflflflgigi'
spessps Vs ] 2 I O aleey ST SRR
[ [ d-<c6c606G -4 [ ! § ! ig ]
e, - T l* z = ) I
SQEEEEH!uiE!!aUHsaaiiialgs=3 Szqif liiii&ﬁtﬁﬁsﬁﬁz Eeﬁga sulflnge clwlfas EuggiiggﬁéggJ
a
IlllIlIlllllllllllllTlll]llllll!llllllllTllllIllllllllllllllt!Dllllllllllllllllllql.
: z
: é
| o
G‘- = r
] -
& L
® L
L ? C
& C
b C

o
T
ppm



Administrator
16


2 l
§ § ; i § g § 5 8a8
S SO ST (P31 T Pt L ogstds o 1 o2 o festetstansbils
BT EpETHEIGIHI Can gty ue aper ey mnnnun
3 3R g LRI T g 2 gt €% &2 g 8 ¥ TeTETETEIS:
} g 'g ®  owccscow g g -] g g
¢ " . z T g4 & & . v
ﬁg gggggesuiuawssé%sag Ses3d ﬁﬁf%é%z §e§a 763833z w¥sdfas Sﬁggﬁggﬁgggg

16

L_Ppm

-t (4V] ™ - (e}
PO ST ST N N W W N YOY YOO VO N WA N [ U W YA VAN SO U O WO M N Y WA W S WO YOG W 100 O A W T Y T WA WO T (O T TO00 WO W T WA B B

IlllllllllllllllllIIIIIIIIlIIIlllII||I||II|IIlllIIlIII|l

ppm



Administrator

Administrator
16


	Final Supporting Info.pdf
	4aC.pdf
	Untitled





