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1. General Information

All reactions were carried out in oven dried 10 microwave reaction vials that were sealed with a
septum under normal atmosphere. Chemicals werdased fromAcros andSgma Aldrich and used
without further purification. The substrates thatrev employed to the dehydration were prepared
according to the literature processes and areesatrihed further in the experimental part.

The dehydration was carried out in a microwave togaaf the type CEM Discover LabMate. The
reaction vial was irradiated for 1 minute with 180 to heat the reaction mixture to 150 °C. The
reaction was carried out for 3 minutes at this terapure whilst being continuously stirred.

All products were purified via flash column chrowgaphy using silica geF{uka 60 A, 230-400
mesh). Thin layer chromatography was carried ouhgusvierck Silica Gel F254 plates. The
compounds were visualized using UV light or potassipermanganate stain. Concentration of the
eluent under reduced pressure was performed bgyretaporation at 40 °C water bath temperature at
the appropriate pressure.

GC-MS analysis was performed on an Agilent 6890N i®€rfaced to an Agilent 5975B VL MSD
mass selective detector (30 m x 0.25 mm capillalyran, HP5-ms) using helium as carrier gas.

NMR spectra were recorded on a Bruker Avance-600 (dHz), Bruker Avance-400 (400 MHz) or
Bruker F-300 (300 MHz) instrument at ambient terap#e using CDGlas the solvent. Chemical
shifts @) are reported in ppm with the solvent resonanciasdnternal standard relative to CH@
7.26 ppm forH and 77.0 ppm fol*C). Coupling constants are reported in Hz.

IR (Infrared) data were obtained on a ATR-FT-IRapmmeter of the type Alpha-P from Bruker with
only major peaks being reported.

Mass spectra were recorded on an Agilent 6224 EBi-hass spectrometer.

Melting points (MP) were measured with a Blichi MwgtPoint M-565 and are uncorrected.

1 Gohler, S.; Roth, S.; Cheng, H.; Goksel, H.; RulbpHaustedt, L. O.; Stark, C. B. V8ynthesis 2007, 17,
2751-2754.
2Roth, S.; Goéhler, S.; Cheng, H.; Stark, C. B.BAt. J. Chem. 2005 19, 4109-4118.



2. Syntheses of 2-Vinyl-THF-Products

2.1 General Procedure for Dehydration using Burges&eagent under Microwave Irradiation

) M O)J\N"S,,“NE'( )
n=01 € e ® ° n=01

H Ol R 1,4-dioxane, yW H Ol R
HO 150 °C

The respective alcohol (200 pmol) was dissolvet], #adioxane (1.0 mL). Burgess' reagent (96.0 mg,
400 umol) was added, the reaction vial was sealéd avseptum and submitted to the microwave
reactor. The reaction mixture was irradiated fomihute with a capacity of 150 W to reach a

temperature of 150 °C. The reaction was stirred3foninutes at this temperature and then cooled
down to ambient temperature. The reaction mixtur@s vdirectly subjected to silica gel flash

chromatography using petroleum ether/EtOAc (usheg golvent composition or gradient indicated)

for purification of the crude product.

2.2 Analytical Data of Dehydration Products
(R)-2-Benzoyl-2-((2R, 5S9)-5-(prop-1-en-2-yl)-2-(methyl)-tetrahydrofuran-2-yl)-ethylbenzoat (133

15
14
5 EP 13 Synthesized according to general procedure: 48.1128 pumol, 61%)
12

6
. ;10 were isolated (eluent: petroleum ether/EtOAc 982 80:20) as a
~3 ) o™y oo colorless solid.
8 0.__0O

2 1

12'
13'

14
15'

R - value (PE/EE, 90:10): 0.44.
MP: 80.2-83.5 °C.

IH-NMR (300 MHz, CDCY): § = 8.12-8.03 (m, 2H, H-13), 7.96-7.88 (m, 2H, H}1F.60-7.30 (m,
6H, H-15, H-15', H-14, H-14'), 5.62 (dd, 1H, J =882.7 Hz, H-9), 5.11 (s, br, 1H, H-2a), 4.86 (s, b
1H, H-2b), 4.84-4.76 (m, 1H, H-10a), 4.58 (dd, JH; 11.9, 8.8 Hz, H-10b), 4.41 (t, 1H, J = 7.1 Hz,
H-4), 2.26-1.99 (m, 2H, H-6a, H-5a), 1.87-1.70 &H, H-5b, H-1, H-6b), 1.45 (s, 3H, H-8).

13C-NMR (75 MHz, CDC}): § = 166.6 (C-11), 166.2 (C-11°), 144.9 (C-3), 138212), 133.1 (C-
129, 130.1 (C-14), 129.9 (C-15), 129.8 (C-15') 812 (C-13), 128.4 (C-13"), 110.8 (C-2), 83.1 (C-7),
82.1 (C-4), 76.7 (C-9), 64.3 (C-10), 35.6 (C-6),8B(C-5), 24.7 (C-8), 18.4 (C-1).

IR (ATR): v = 3069 (w), 2971 (w), 1718 (s), 1450 (m), 1259 18P5 (s), 1068 (s), 1025 (s), 707 (S).
HRMS (ESI-TOF)nvVz: [M+Na]* calculated for @H2s0sNa: 417.1678, found 417.1701.



(R)-2-Benzoyl-2-((2R)-5-(prop-2-yliden)-2-(methyl)-tetr ahydr of uran-2-yl)-ethylbenzoat (13hb)

15
14
5 6 13 synthgsized according to general procedure: 6.0@1Bg. umol, 7%)
. 2 10 12 were isolated (eluent: petroleum ether/EtOAc 982 80:20) as a
[N o T oo colorless oil.
8 00O
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12'
13'

14
15'

R - value (PE/EE, 90:10): 0.29.

IH-NMR (300 MHz, CDC4): § = 8.09-8.01 (m, 2H, H-13), 7.98-7.89 (m, 2H, HY1.3.62-7.31 (m,
6H, H-15, H-15', H-14, H-14"), 5.61 (dd, 1H,= 8.6, 2.9 Hz, H-9), 4.78-4.73 (m, 1H, H-10a),24.5
(dd, 1H,J = 11.9, 8.6 Hz, H-10b), 2.55 (it, 28= 8.0, 1.8 Hz, H-5), 2.22-2.10 (m, 1H, H-6a), .92
1.77 (m, 1H, H-6b), 1.64 (d, 3H,= 1.1 Hz, H-1), 1.56 (s, 3H, H-2), 1.46 (s, 3HBH-

13C-NMR (75 MHz, CDC}): § = 166.7 (C-11), 166.0 (C-11°), 148.5 (C-4), 138(312), 133.2 (C-
129, 130.0 (C-15), 129.8 (C-15'), 129.5 (C-13)81& (C-13'), 126.7 (C-14), 126.6 (C-14'), 98.5 (C-
3), 84.3 (C-7), 76.4 (C-9), 64.0 (C-10), 33.8 (CH).5 (C-5), 23.9 (C-8), 19.1 (C-2), 16.8 (C-1).

IR (ATR): % = 2974 (w), 1705 (m), 1453 (m), 1265 (s), 1212 14)72 (s), 1126 (s), 967 (m), 929 (m),
710 (s).

HRMS (ESI-TOF)nVz: [M+H] " calculated for @H»70s: 395.1853, found 395.1891.
(R)-4-Acetoxy-4-((2R, 5S)-5-(propen-1-en-2-yl)-2-(methyl)-tetrahydrofuran-2-yl)-but-1-en (15)

~3 o T 5 synthesized according to general procedure: 35.81%@ pLmol, 68%)
H™ 3 0 were isolated (eluent: petroleum ether/EtOAc 9a5a colorless oil.

14
R¢ - value (PE/EE, 95:5): 0.22.

IH-NMR (400 MHz, CDC4): § = 5.75 (dddd, 1H J = 17.0, 10.1, 8.1, 6.0 Hz, Bi-5111-4.96 (m, 4H,
H-9, H-2a, H-12), 4.81 (s, 1H, H-2b), 4.37 (dd, THs 8.2, 6.1 Hz, H-4), 2.51-2.40 (m, 1H, H-10a),
2.36-2.24 (m, 1H, H-10b), 2.10-1.88 (m, 5H, H-145& H-6a), 1.78-1.62 (m, 5H, H-1, H-5b, H-6b),
1.25 (s, 3H, H-8).

13C-NMR (100 MHz, CDCY): § = 170.8 (C-13), 145.2 (C-3), 134.8 (C-11), 11T41Q), 110.8 (C-2),
83.9 (C-7), 81.9 (C-4), 77.6 (C-9), 35.3 (C-10),BE-6), 31.7 (C-5), 23.5 (C-1), 21.3 (C-14), 18.2
(C-8).

IR (ATR): v = 3078 (w), 2973 (w), 1737 (s), 1371 (m), 1234 (83 (s), 911 (m).
HRMS (ESI-TOF)nvz: [M+Na]* calculated for @H»:0sNa: 261.1461, found 261.1444.



(9)-4-Acetoxy-4-((2R, 5S9)-5-(prop-1-en-2-yl)-2-(methyl)-tetrahydrofuran-2-yl)- 1-iod-ethan (17)

) | synthesized according to general procedure: 1435%.2 umol, 61%) were
8 0\1[1(12 isolated (eluent: petroleum ether/EtOAc 95:5) aslarless oil.
2
0]
R - value (PE/EE, 90:10): 0.23.

IH-NMR (400 MHz, CDCY): § = 5.21 (dd, 1H, J = 10.8, 2.4 Hz, H-9), 5.02 (8, H-2a), 4.83 (s, 1H,
H-2b), 4.35 (t, 1H, J = 7.1 Hz, H-4), 3.52 (dd, THs 10.8, 2.4 Hz, H-10a), 3.28 (t, 1H, J = 10.8 Hz
H-10b), 2.15 (s, 3H, H-11), 2.06-1.95 (m, 2H, H-Ba6a), 1.75-1.64 (m, 5H, H-1, H-5b, H-6b), 1.27
(s, 3H, H-8).

13C-NMR (100 MHz, CDCY): § = 207.1 (C-11), 144.7 (C-3), 111.1 (C-2), 84.17)C82.1 (C-4), 78.4
(C-9), 35.3 (C-6), 31.7 (C-5), 24.5 (C-8), 21.21C), 18.2 (C-1), 3.9 (C-10).

IR (ATR): ¥ = 2970 (m), 2926 (m), 2854 (w), 1746 (s), 1451, (1872 (m), 1232 (s), 1069 (m), 1021
(m), 901 (w).

MS (EI-TOF) m/z. calculated for gH1:0 (M-CGHelO2)" 125.0966, found 125.09; calculated for
Ci10H16lO (M-C2H30,)" 279.0246, found 279.14.

(2R, 59)-2-((M ethansulfonyl)oxymethyl)-2-methyl-5-(prop-1-en-2-yl)tetrahydrofuran (19)

5 8 n_-10
N @ o/S\\O synthesized according to general procedure: 11.14ng pmol, 94%)
H O : were isolated (eluent: petroleum ether/EtOAc 80dX0a colorless ail.

2

R - value (PE/EE, 80:20): 0.38.

IH-NMR (600 MHz, CDCY): § = 5.01 (s, 1H, H-2a), 4.82 (s, 1H, H-2b), 4.421f, J = 7.1 Hz, H-4),
4.12-4.03 (m, 2H, H-9), 3.04 (s, 3H, H-10), 2.182(m, 2H, H-5a, H-6a), 1.85-1.69 (m, 5H, H-5b,
H-6b, H-1), 1.33 (s, 3H, H-8).

13C-NMR (125 MHz, CDCY): § = 144.9 (C-3), 110.9 (C-2), 82.6 (C-4), 81.2 (C-73.4 (C-9), 37.6
(C-10), 34.9 (C-6), 31.3 (C-5), 24.1 (C-8), 18.21C

IR (ATR): ¥ = 2922 (m), 2852 (w), 1722 (s), 1409 (m), 1263, (t1)75 (s), 1100 (m), 965 (m), 729
(m), 529 (m).

HRMS (ESI-TOF)nVz: [M+H] " calculated for @H1404S: 235.0999, found 235.0955.

(2R, 55)-2-(Benzoyloxymethyl)-2-methyl-5-(prop-1-en-2-yl)tetrahydrofuran (21)

5 6
4
NG 0 (e 14 Synthesized according to general procedure: 29.Qlrhly umol, 67%)
H s 0 " were isolated (eluent: petroleum ether/EtOAc 800 colorless oil.
2 "
@)

R - value (PE/EE, 95:5): 0.49.



IH-NMR (400 MHz, CDCY): § = 8.05 (dd, 2H, J = 8.3, 1.4 Hz, H-13), 7.60-7(82 1H, H-14), 7.44
(dd, 2H, J = 8.3, 7.0 Hz, H-12), 5.05 (s, 1H, H;28B0 (s, 1H, H-2b), 4.45 (dd, 1H, J = 7.9, 5.8 Hz
H-4), 4.34-4.26 (m, 1H, H-9a), 4.24-4.17 (m, 1H9bY), 2.16-2.07 (m, 2H, H-5a, H-6a), 1.89-1.77 (m,
2H, H-5b, H-6b), 1.72 (s, 3H, H-1), 1.39 (s, 3H8N-

13C-NMR (100 MHz, CDCY): & = 166.6 (C-10), 145.4 (C-11), 133.1 (C-14), 13(C33), 129.8 (C-
13), 128.5 (C-12), 110.6 (C-2), 82.5 (C-4), 81.870C70.2 (C-9), 35.2 (C-6), 31.6 (C-5), 24.6 (G-8)
18.2 (C-1).

IR (ATR): v = 2972 (m), 2872 (w), 1718 (s), 1451 (m), 12711&}9 (m), 1110 (s), 1069 (m), 1026
(m), 897 (m), 710 (s).

HRMS (ESI-TOF)nVz: [M+H]* calculated for @H20NaQs: 283.1305, found 283.1309.

(9-3-((2S, 5R)-5-(prop-1-en-2-yl)-2-methyltetrahydrofuran-2-yl)isochroman-1-on (23)

13 synthesized according to general procedure: 17.865Hg mol, 95%)
, were isolated (eluent: petroleum ether/EtOAc 90d0a colorless oil.

R - value (PE/EE, 90:10): 0.20.

IH-NMR (600 MHz, CDC4): & = 8.09 (dd, 1HJ = 7.9, 1.4 Hz, H-15), 7.53 (td, 1= 7.5, 1.4 Hz,
H-13), 7.41-7.35 (m, 1H, H-14), 7.29-7.26 (m, 1H1B), 5.02 (s, 1H, H-2a), 4.83 (s, 1H, H-2b), 4.47-
4.39 (m, 2H, H-4, H-9), 3.18 (dd, 1H,= 16.2, 12.7 Hz, H-10a), 3.00 (dd, 1H= 16.2, 2.9 Hz, H-
10b), 2.37 (ddd, 1H] = 12.3, 8.8, 2.9 Hz, H-6a), 2.11-2.04 (m, 1H, H;3a95-1.86 (m, 1H, H-5b),
1.86-1.78 (m, 1H, H-6b), 1.75 (s, 3H, H-1), 1.413H, H-8).

13C-NMR (125 MHz, CDCY): § = 165.5 (C-17), 144.9 (C-3), 139.6 (C-16), 13391@), 130.4 (C-
15), 127.8 (C-12), 127.7 (C-14), 125.2 (C-11), 11(C-2), 83.4 (C-9), 83.0 (C-7), 82.4 (C-4), 34.6
(C-6), 32.1 (C-5), 28.5 (C-10), 25.0 (C-8), 18.21C

IR (ATR): ¥ = 2970 (m) 2925 (m), 1728 (s), 1608 (w), 1460 (276 (m) 1232 (m), 1121 (m), 1089
(m), 1030 (m), 900 (w), 744 (m).

HRMS (ESI-TOF)nVz: [M+H] " calculated for @&H2:0s: 273.1485, found 273.1512.

(2R, 5R, 8R, 9R)-2-(Prop-1-en-2-yl)-8-(4-methoxyphenyl)-9-methyl-1-oxaspiro[4.5] decan-6-on (25)

6 5 1 synthesized according to general procedure: 10.232\g pmol,
83%) were isolated (eluent: petroleum ether/EtO®d0) as a colorless oil.

R - value (PE/EE, 90:10): 0.28.

IH-NMR (600 MHz, CDCY): § = 7.12 (d, 2H, J =8.6 Hz, H-15), 6.85 (d, 2H, 8.% Hz, H-16), 4.96
(s, 1H, H-2a), 4.81 (s, 1H, H-2b), 4.48 (dd, 1H; 10.0, 5.8 Hz, H-4), 3.80 (s, 3H, H-18), 3.25-3.11
(m, 1H, H-12a), 2.66 (ddd, 1H, J = 12.3, 7.4, 24, H-6a), 2.45-2.33 (m, 3H, H-9, H-12b, H-11),



2.11 (dd, 1H, J = 14.3, 3.0 Hz, H-8a), 2.00 (dddd, J = 12.7, 7.5, 5.9, 2.1 Hz, H-5a), 1.78-1.67 (m
1H, H-5b), 1.64 (s, 3H, H-1), 1.52-1.44 (m, 2H, bl-61-8b), 0.70 (d, 3H, J = 5.6 Hz, H-10).

13C-NMR (125 MHz, CDC): § = 209.3 (C-13), 158.4 (C-17), 145.1 (C-3), 13581¢), 128.4 (C-
15), 114.1 (C-16), 111.1 (C-2), 87.6 (C-7), 84.24)C55.4 (C-18), 52.0 (C-11), 47.5 (C-8), 46.5 (C-
12), 33.9 (C-9), 31.8 (C-6), 31.5 (C-5), 19.2 (Q;1¥.7 (C-1).

IR (ATR): v = 2954 (m), 2924 (m), 1720 (s), 1612 (w), 1513 1467 (m), 1254 (s), 1177 (m), 1037
(m), 831 (m).

HRMS (ESI-TOF)m/z: [M+H] " calculated for @H.7O3: 315.1955, found 315.1956.

(1R,5R,69)-1,5-Dimethyl-5-hydr oxy-9-oxabicylco[4.2.1]nhonan-2-on (27)

3 2

4 1\\\\‘ 10
synthesized according to general procedure: 33.420i) umol, 93%) were isolated
6 O (eluent: petroleum ether/EtOAc 95:5) as a colortéks
7 8
Rt - value (PE/EE, 95:5): 0.32.

IH-NMR (300 MHz, CDCY): § = 5.14-5.07 (m, 1H, H-7), 4.76-4.67 (m, 1H, H-4))0-3.87 (m, 1H,
H-8a), 2.63 (dd, 1H, J = 14.0, 8.9 Hz, H-8b), 21296 (m, 2H, H-2a, H-3a), 1.86-1.70 (m, 2H, H-2b,
H-3b), 1.62 (s, 3H, H-6), 1.39 (s, 3H, H-10).

13C-NMR (75 MHz, CDC}): § = 214.6 (C-9), 139.4 (C-5), 113.0 (C-7), 89.0 (C&3.1 (C-4), 40.2
(C-8), 34.5 (C-2), 30.4 (C-3), 23.5 (C-10), 20.46C

IR (ATR): ¥ = 2972 (m), 2932 (m), 1717 (s), 1446 (m), 1368 (@65 (w), 1189 (m), 1118 (m), 1056
(s), 923 (m), 844 (w), 552 (m).

MS (EI-TOF)m/z [M]* calculated for @H1O2: 166.0994, found 166.10.

(1R,79)-1,6-Dimethyl-6-hydroxy-2-aza-10-oxabicyl co[ 5.2.1] dec-5-en-3-on (29)

\“\\ 10 . .
synthesized according to general procedure: 13.1(T@g3 pmol, 51%) were

isolated (eluent: DCM/MeOH 95:5) as a colorless oll

Rt - value (DCM/MeOH, 95:5): 0.38.

IH-NMR (300 MHz, CDCY): & = 5.99 (s, br, 1H, NH), 5.53-5.41 (m, 1H, H-7)1&5.03 (m, 1H, H-
8a), 4.7-4.65 (m, 1H, H-4), 3.11 (ddd, 1H, J = 18.8, 7.9 Hz, H-8b), 2.65-2.54 (m, 1H, H-4a), 2.34
2.19 (m, 1H, H-3a), 1.89-1.71 (m, 2H, H-3b, H-4bj1 (s, 3H, H-6), 1.59 (s, 3H, H-10).

13C-NMR (125 MHz, CDCY): § = 179.2 (C-9), 142.8 (C-5), 120.7 (C-7), 83.9 (C51.0 (C-1), 40.1
(C-8), 38.2 (C-4), 31.7 (C-3), 24.7 (C-10), 19.96C

IR (ATR): ¥ = 3219 (br, m), 2974 (m), 1707 (s), 1640 (s), 1462, 1351 (m), 1265 (w), 1128 (w),
766 (w).

HRMS (ESI-TOF)nVz: [M+H]* calculated for @H16NO2: 182.1176, found 182.1174.



(2R, 6S)-2-Benzoyl oxymethyl-6-(prop-1-en-2-yl)-tetrahydropyran (31)

synthesized according to general procedure: 25.196g pmol,
' 98%) were isolated (eluent: petroleum ether/EtOB&Pas a
13 colorless oil.

R - value (PE/EE, 95:5): 0.53.

IH-NMR (400 MHz, CDCY): & = 8.06 (dd, 2H, J = 8.3, 1.4 Hz, H-13), 7.59-7(62 1H, H-14), 7.43
(dd, 2H, J = 8.3, 7.0 Hz, H-12), 5.02-4.94 (m, 2H2), 4.45-4.37 (m, 1H, H-9a), 4.35-4.24 (m, 2H,
H-9b, H-4), 3.97 (tdd, 1H, J = 7.5, 4.2, 2.9 Hz8}4-1.88-1.64 (m, 8H, H-5, H-6, H-1, H-7a), 1.55-
1.43 (m, 1H, H-7h).

13C-NMR (100 MHz, CDCY): § = 166.7 (C-10), 144.5 (C-11), 133.1 (C-14), 13€B), 129.8 (C-
13), 128.5 (C-12), 112.5 (C-2), 74.7 (C-4), 69.58)C66.7 (C-9), 27.2 (C-7), 26.8 (C-5), 20.1 (G-1)
19.0 (C-6).

IR (ATR): v = 2942 (m), 2870 (w), 1717 (s), 1450 (m), 126914111 (m), 1094 (m), 900 (m), 710
(s).

HRMS (ESI-TOF)nVz: [M+H]* calculated for @H20NaQs: 283.1305, found 283.1307.

(2R, 6R)-2-(1-(Acetoxy)undecyl)-6-(prop-1-en-2-yl)-tetrahydropyran (33)

synthesized according to general procedure: 17.662\@ pumol, 86%) were

0200
2 % isolated (eluent: petroleum ether/EtOAc 95:5) aslarless oil.
21

R¢ - value (PE/EE, 95:5): 0.42.

IH-NMR (300 MHz, CDCY): & =5.06-4.97 (m, 2H, H-4, H-2a), 4.92 (s, 1H, H-2hB2-4.23 (m, 1H,
H-9), 3.53 (ddd, 1H, J = 8.8, 5.6, 3.2 Hz, H-8p®(s, 3H, H-21), 1.86-1.58 (m, 8H, H-5, H-1, H-7,
H-6a), 1.53-1.37 (m, 2H, H-6b, H-10a), 1.36-1.17 {MH, H-10b, H-11, H-12, H-13, H-14, H-15, H-
16, H-17, H-18), 0.88 (t, 3H, J = 6.7 Hz, H-19).

13C-NMR (75 MHz, CDC}): § = 171.1 (C-20), 144.5 (C-3), 112.6 (C-2), 74.94)C74.8 (C-9), 72.3
(C-8), 32.1 (CH), 30.7 (CH), 29.7 (CH), 29.7 (CH), 29.6 (CH), 29.6 (CH), 29.5 (CH), 27.2
(CHy), 26.5 (C-5), 25.5 (Ch), 22.8 (C-7), 21.3 (C-21), 20.3 (C-1), 19.2 (C:H},3 (C-19).

IR (ATR): ¥ = 2924 (s), 2854 (m), 1737 (s), 1460 (w), 1372, @&B9 (s), 1040 (M), 898 (m).
HRMS (ESI-TOF)m/z: [M+H]* calculated for GHasNaOs: 361.2713, found 361.2708.



3.1H and *C NMR Spectra

~450

400

350

300

~250

200

150

100

50
0

"2
¥
-«

w1
98T —
07~

€ —

Wy~
bS'b
19'h ~o
8L
8% %
98y —

s —

196~
Y9S-

P-ULIOJOIOIUD) 9T ~
€L —

8G'L —

162
¥6'L —
508 —
80'8

OBz

13a OBz

WU

|

Fe60
ot

0T
6°0

Frot

Feoz
Feoe

2.5 2.0 1.5

3.0

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f1 (ppm)

8.0

8.5



(wdd) 14
0¢ 0]3 04 0S 09 0L 08 06 00T 01T 0zt 0€T ovT 0ST 091 0/T 08

0t

(wdd) 14

8/

LL

9L

Zz490

roform-d

000T

0002

000€

000%

_~166.58
- 166.19

— 144.90

133.22
/ 133.09
130.14
_é 129.95
129.78
\ 128.54
128.45

—110.83

—~83.06
™-82.13

_ 77.16 Chloroform-d

™-76.68

—64.31

—35.63
—31.90

—24.65

— 18.42

00S-

008

000T

00ST

0002

00S¢ -

000€

00S€ -

000%

00S¥



o o o (= o o o o o o o o o o o o o o
(=] n o n o n (= n (= n o n (=] wn o n o o 73]
=) -] @D ~ ~ o o n [T} - > 3 ™ ™ o~ ~ - - n o i
1 I 1 1 1 I 1 F I 1 I | 1 1 1 1 1 1 L A
91— % #IVE
951 — 99
€97 ~I1'E
(TR
w17 oot
06'T
ze— ’
17e— Faoy
5T~ ;
g }—ue 1
b ;
95'&-: Fuwr
ELb~C :
8L o001
<
65°S~ :
e B < 1ot
N
m
O
P-i0joI0y) 97'L— N
(A
sw> 8 009
*
w'¢ -
%'zl O e
£0'8—F =11
a0g” \

ik

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)

8.5



~11000

~-10000

~9000

~8000

~7000

~6000

~5000

~4000

~3000

~2000

~1000

~-1000

891~
o161~
88'EZ~.
1592~

8L EE—

L6'E9—

9E' 94

L8

£5'86—

99zt
99' 921
85821
05621
18'621
96° 621
BI"EET
0€"EET

SSN A

€5 8p1 —

66 59T~
59'991 "

OBz

~10000

~8000

~6000

~4000

~2000

-0

9921
99'9¢1

85871~
05621

l8'62!§
9621~

61 EET~,
0£'EET~"

13¢ 132 130 128 126 124
f1 (ppm)

136

200 190 180 170 160 150 140 130 120 11%1( 10% 90 80 70 60 50 40 30 20 10
ppm

210



(wda) 14
0¢ 4 0¢ g€ 0y Sy 0's S’ 09 S9 0L S'L 0'8 S8

ST

T
| - - — 7.26 Chloroform-d
]
O
>
o
5.80
1.03 5.80
{ } 5,69
~
4.0 5.09
9{ ™-4,99
1.00 _~481
097 —=—— —4.37
1.05- % 248
1.08q A2
\ 2.34
2.26
5.11{ 5 2.37
—1.91
176
o] Ei =
3.13% Fﬁ 4os
T T T T T T T T T T T T T
o [64] = —= N N w w N A
o o (9] o (94 o (9] o (9]
S g g g g g g g g



170.78

145.23

134.82

15

OAc

—117.35

—110.82

—83.95
—81.90

hloroform-d

<

35.27
35.25
™-31.68

-d

3

Tro-Cmoretorm:

>

—~—23.51
~~21.26
—18.17

3000

2000

79 78

77
f1 (ppm)

76

80

170

160

150

140

130

120

110

100

90
f1 (ppm

80
)

70



7.26 Chloroform-d

55
%.

5.23
5.23
5.19
5.02
—4.83

4.35

_~3.53
™-3.50

—3.28
—2.15
—2.05
— 1.96
— 174
— 1.65

1.01
1 5271

1.27

3.33—=

3.07Z
N
> 2.24-

1.5



W - 1E+05

X 5 3 vz ok 8R 5393 2 i

g 3 = sagk v g SR% a
NS [ {1y -90000
- 80000
H (0] I - 70000
OAc

17 r
- 60000
- 50000
- 40000
- 30000
- 20000
- 10000

_ R o . T— ] ) \ " o] | Lo

210 200 190 180 170 160 150 140 130 120 Zoﬂ ( HooV 90 80 70 60 50 40 30 20 10 0 -10
ppm



m 45000
S
<}
o L
5
S 838 ¢ 28 3 S8 /R 2
~ < < <+ < ™ NN — - — ~ 40000
o _ \/ Vol
35000
(@) OMs 30000
_l_
19 .
25000
20000
15000
~ 10000
5000
) 13 M|
T T T T T 0T |
> - > a < 0. <
-~ -~ — o~ o~ o~ wn (2]
T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5



: - 30000
W W T © ~ — Q) N wn —
< S R A o %A S A
3 3 Safx NEs 0% 0% .
T B VAVAR [
- 25000
0 OMs - 20000
19 L
- 15000
- 10000
- 5000
)

Huo Hmo Hmo Eo Go HNo :o Bo wo mo uo mo mo Ao wo No Ho o -Ho
f1 (ppm)



(wda) 14
0¢ 4 0¢ g€ 0y Sy 0's S’ 09 S9 0L S'L 0'8 S8

ST

8.07
1.99—1 3 .\ 8.07
8.05
1.0 —~7.58
2.02 7.54
1 N\ 7.44
e — 7.26 Chloroform-d
N
=
@)
oy}
N
. i -
0.99- —4.80
0.981 i ~ 445
1.0 —431
L0y = _~4.19
2.08 ~215
_I ~-2.06
_~1.89
210 1.77
2,951 % —1.72
3.071 +39
T T T T T T T T T T T T T T T T T T
I\IJ o N N D (o) = — — [ [ N N N N
o o o o o N B (o)) [ee] o N N [e))
(= =} =} =} S S o o =) =) S o o o
o S S S S S S S S S



166.62

145.35

13341

21

130.33

a

129.79

\-128.51

OBz

110.63

82.45
81.80

22

X

Chloroform-d

70.16

—35.23
—31.58

—24.56

—18.15

80

170

160

150

140

130

120

110

100

90
f1 (ppm

80
)

70



(wda) 14
0¢ 4 0¢ g€ 0y Sy 0's S’ 09 S9 0L S'L 0'8 S8

ST

8.09
1.01T —— < 8.09
8.08
o 73
1(]:.);: Va 7.28
— == 7.26 Chloroform-d
N
N (@)
0.95= —5.02
0.95% —4.83
4.4
1921 < e
0.991
1.00-1
1.041 —2.38
2.10
2.05
1.064 f 1.94
111 4187
5.37 N 1.83
- 1.78
E \ 1.75
2.87-1 ,; —1.41
T T T T T T T T T T T T T T T T T T T T T T
LI’1 o (9] [ - N N w w H A (9] w1 D [e)] N N
S o o 194 o w1 o ul o ul o Ul o wul o ul
S o o o o o o o o o o o o o o o
S o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o



165.53

— 14491
—139.61

—133.86
130.36
7 127.79
127.66
~~125.22

L

111.12

23

83.44
82.98

82.42

va
\

\-34.63

\-32.14

—28.48
_25.02

— 18.20

80

170

160

150

140

130

120

110

100

90
f1 (ppm

80
)

70



(wdd) 14
Sv

9’8

08

WA

0L

S'9

09

S'S

0's

0y

S'e

0¢

S'¢

0¢

ST

0T

S0

Va 7.26 Chloroform-d

7.13

1.81- 7.13
71
6.86
1.95-T < 6.84
Y
<
)
1.00-T —4.96
1.02-1 ‘: —4.81
_~4.49
0995 = 447
3.15 IF —3.80
1.0 —3.19
_~2.68
1.0 s
241
3.04] ~235
1.101 N-2.12
1.08{ 2.10
1.22-1 —1.69
2801 = 164
2.16J 152
1.46
0.70
2,91 0.60
T T T T T T T T T T T T T T T T
o o ul — —_ N N w w N P (64 1] (o))
S o o ul o w1 o wul o ul o ul o
S o o o o o o o o o o o o
S o o o o o o o o o o o o
o o o o o o o o o o o



209.26

158.41
145.09
— 135.84
— 128.36

PMP

— 114.09
—111.14

— 87.57
— 84.09

—55.40
— 52.02
47.48
46.48

L

3391
31.80
31.49

<

-——19.15
~~17.67

210

200

190

180

170

160 150 140 130 120

110 100
f1 (ppm)

90

80

70

60

50

40

30

20



(wda) 14
0¢ 4 0¢ g€ 0y Sy 0's S’ 09 S9 0L S'L 0'8 S8

ST

N
N
O -
ﬁL — 7.26 Chloroform-d
5.13
1.04- 5.12
\5.00
_~4.72
1.00-I ~-4.70
398
1.07- % ~391
267
107 —~2.59
—2.19
2.16{
—2.04
—1.82
221 i
3.21I —1.62
3.18% g +39
T T T T T T T T T T T T T T T T

o ul [ — N N w w N A w1

o o Ul o Ul o ul o ul o

o o o o o o o o o



214.64

27

\“\\

139.41

113.03

— 88.99

— 83.06

FZ-to-Chloroform-d

—40.17

— 34.50
—30.38

—23.54
—20.43

3400
;3200
3000
2800
2600
;2400
;2200
;2000
1800
1600
1400
;1200
;1000
800

600

400

200

~-200

--400

210

200

190

180

170

160

150

140

130

120

T T T
110 100
f1 (ppm)

-10



7.26 Chloroform-d

g e 918 N3 a5 88 ®% BREY
) [Tl [N <+ < ™™ NN ~ N o
\/ \ \/ i WY Y4
|
. J_ A
=] — — — — — =] N
I T T T T T T T T T T T T T T T T T T T
1.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5

f1 (ppm)

110000

100000

90000

~ 80000

70000

60000

~ 50000

40000

~ 30000

20000

~-10000



- 280000

- 260000

179.20
142.79
120.65
— 83.86
— 77.16 Chloroform-d
51.03
— 40.07
—38.22
—31.73
— 24.73
—19.91

- 240000

220000

- 200000

180000

160000

- 140000

120000

100000

~ 80000

60000

40000

20000

0

- -20000

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)



(wda) 14
ST 0¢ 4 0¢ g€ 0y Sy 0's S’ 09 S9 0L S'L 0'8 S8

0T

8.07
— va
1.96-] 8.07
\ 8.05
1.0 =758
753
2.01 .
x! 743
— 7.26 Chloroform-d
@ O
©)
0
N
_~5.00
2.0 ; ~4.97
4.43
1.03:IT ~-4.38
2.01: ~434
N 4.28
0.98- —3.9
—1.87
8.24{
(; 166
—1.54
111 i
T T T T T T T T T T T T T T T T T T T T T T T
! o = N w N ul D N (o] O = = — —
= o o o o (=) o o o o o = N w
(= S S S S S S S S S =] o o o
o S S S S



166.68

144.48

13307

130.32
129.80
\-128.47

L

31

OBz

112.48

=£6-Chloroform-d

—74.73
— 69.50
— 66.68

2721

-26.82

-~20.14
- 18.96

2000
1000
Lol i L iyl — O

23000
22000
21000
wNoooo
wpoooo
~ 18000
~ 17000
~ 16000
~ 15000
~ 14000
w»wooo

12000

11000
~ 10000
9000
8000
7000
- 6000
~ 5000
4000
3000

~-1000
~-2000

80

170

160

150

140

130

120

110

100

90
f1 (ppm

80
)

70



(wdd) 14
0y Sy 0'Ss S’ 09 S9 0L WA 08 9’8

g€

ST 0'¢ 4 0€

0T

S0

w
8 <
S
5 O
o
I
R
__ — 7.26 Chloroform-d
5.04
2044 E 5.04
~
1.03 =4 4.98
\- 4.92
1.00 ;— —4.28
1.00 ;}— —3.53
3.00 1 o 2.09
E —1.86
8.14 { {
~1.60
~
1.96 1.52
LE
17.23] 125
335 —0.88
T T T T T T T T T T T T T T T T T T T T
o o ul = — N N w w N Py (64 (91 (o))
S o u1 o u1 = a1 o a1 = [ =
o S S S S S S S S S =] S



_r~77.16 Chloroform-d

oOJ. % ﬁ N Mo OCIOTANRNOVONDIHTOOON
= < ~ 0 @ ™M SNNNYOTNThoMmOAN
S A = XXR SRAAAAIAIRECRANRNRSS
N/ =S N e
OC, O‘_OIN‘_ © n TN O
S ~ NN QoY 2000
OAC IS S A
33 N i
~ 1500
~ 1000
500
)
T T T T T T T T T
33 32 31 30 29
f1 (ppm)
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
80 170 160 150 140 130 120 110 100 90 70 60 50 40 30 20 10 0

f1 (ppm

80
)




