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Supporting Information

1) General Experimental Procedures S-2
(3R)-3-[(1S, 45S)-1,4-Dimethyl-2-oxocyclohexyl]butyl benzoate and (3S)-
3-[(1S, 4S)-1,4-Dimethyl-2-oxocyclohexyl]butyl benzoate (4) S-3

(3R)-3-{[(1S, 45)-1,4-Dimethyl-2-(trimethylsilyl)oxy]cyclohex-2-en-1-yl} butyl benzoate
and (35)-3-{[(1S, 4R)-1,4-Dimethyl-2-(trimethylsilyl)oxy]cyclohex-2-en-1-yl} butyl

benzoate (5). S-3
(3R)-3-{(15)-1,4-Dimethyl-2-oxocyclohex-3-en-1-yl} butyl benzoate (6) S-4
(3R)-3-{(1S, 45)-1,4-Dimethyl-2- oxo-4-vinylcyclohexyl}butyl benzoate and (3R)-

3-{(1S, 4R)-1,4-Dimethyl-2-ox0-4-vinylcyclohexyl } butyl benzoate (7) S-4

(3R)-3-((1S,4R)1,4-dimethyl-2- {[(trifluoromethyl)sulfonylJoxy } -4-vinylcyclohex-
2-en-1-yl)butyl benzoate and (3R)-3-((1S,4S)-1,4-Dimethyl-2-

{[(trifluoromethyl)sulfonyl]oxy }-4-vinylcyclohex-2-en-1-yl)butyl benzoate 8)
S-5
2) NMR spectra
'H NMR Spectrum of 4 S-7
BC NMR Spectrum of 4 S-8
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'H NMR Spectrum of 5 S-9

C NMR Spectrum of 5 S-10
'H NMR Spectrum of 6 S-11
BC NMR Spectrum of 6 S-12
'H NMR Spectrum of 7 S-13
BC NMR Spectrum of 7 S-14
'H NMR Spectrum of 8 S-15
C NMR Spectrum of 8 S-16
"H NMR Spectrum of 9 S-17
C NMR Spectrum of 9 S-18
'H NMR Spectrum of 10 S-19
C NMR Spectrum of 10 S-20
"H NMR Spectrum of 11 S-21
C NMR Spectrum of 11 S-22
"H NMR Spectrum of 12 S-23
*C NMR Spectrum of 12 S-24
'H NMR Spectrum of 13 S-25
C NMR Spectrum of 13 S-26
'H NMR Spectrum of 14 S-27
5C NMR Spectrum of 14 S-28
'H NMR Spectrum of 15 S-29
C NMR Spectrum of 15 S-30
'H NMR Spectrum of 16 S-31
C NMR Spectrum of 16 S-32
"H NMR Spectrum of 17 S-33
BC NMR Spectrum of 17 S-34
NMR Spectrum of 1 S-35
C NMR Spectrum of 1 S-36
"H NMR Spectrum of 2 S-37
C NMR Spectrum of 2 S-38

General Experimental Procedures. Melting points were measured with a melting point
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apparatus and are uncorrected. IR spectra were recorded as thin films on sodium chloride
plates. Otherwise noted, 'H and ?C NMR spectra were obtained for solutions in CDCl;,
and chemical shifts are reported on the 6 scale using TMS as an internal standard of 6 0.00
for "H-NMR spectra, and CDCl; as an internal standard or & 77.00 for *C NMR spectra,
respectively ("H-NMR: 400 MHz, >C NMR: 100 MHz). Reagents were purchased from
commercial sources.

(3R)-3-[(1S, 4S)-1,4-Dimethyl-2-oxocyclohexyl]butyl benzoate and (3S)-3-[(1S,
4S)-1,4-Dimethyl-2-oxocyclohexyl]butyl benzoate (4).

To a stirred suspension of Cul (1.20 g, 6.51 mmol) in dry Et,O (6 mL), was added MeLi (1.09 M

Et,0 solution) (12 mL) (13 mmol) at -40 °C under Ar, and the resulting mixture was stirred for 20 min.
To this mixture was added a solution of enone 3 (620 mg, 2.17 mmol) in Et,O (4 mL) at -78 °C, and the
whole was stirred at -40 °C for further 1 h. After addition of saturated aq. ammonium chloride, the
mixture was extracted with AcOEt. The extract was washed with brine and dried over Na,SO,.
Evaporation of the solvent gave a residue, which was subjected to column chromatography on silica gel.
Elution with n-hexane-AcOEt (7:1, v/v) afforded a diastereoisomeric mixture of ketone 4 (611 mg, 93%)
as a colorless oil.
(3R)-3-[(1S, 4S)-1,4-Dimethyl-2-oxocyclohexyl]butyl benzoate (major): IR vmax 2954, 1720, 1704
em™’; "TH-NMR (CDCls; 400 MHz) & 8.01-8.05 (2H, m), 7.54-7.58 (1H, m), 7.42-7.46 (2H, m), 4.28-4.36
(2H, m), 2.25-2.32 (2H, m), 2.13-2.20 (1H, m), 2.02-2.07 (1H, m), 1.71-1.81 (1H, m), 1.29-1.65 (5H, m),
0.97 (3H, d, J=6.6 Hz), 0.95 (3H, d, J=6.4 Hz), 0.89 (3H, s); "C-NMR (CDCls; 100 MHz) & 216.0,
166.4, 132.9, 130.1, 129.4 (2), 128.3 (2), 63.3, 51.3, 46.8, 36.4, 35.5, 31.5, 30.8, 28.8, 22.2, 16.21, 12.3;
MS (EI): 302 (M"); HRMS (EI): Caled for C19H,605: 302.1882. Found: 302.1904.

(3R)-3-[(1S, 4S)-1,4-Dimethyl-2-oxocyclohexyl]butyl benzoate (minor): 'H-NMR (CDCls; 400
MHz) & 8.01-8.05 (2H, m), 7.54-7.58 (1H, m), 7.42-7.76 (2H, m), 4.38-4.43 (2H, m), 2.25-2.32 (2H, m),
2.13-2.20 (1H, m), 2.02-2.07 (1H, m), 1.71-1.81 (1H, m), 1.57-1.65 (1H, m), 1.29 -1.50 (4H, m), 0.99
(3H, d, J=5.9 Hz), 0.94 (3H, d, J=6.7 Hz), 0.89 (3H, s); *C- NMR (CDCls, 100 MHz) & 215.5, 166.4,
132.8,130.3, 129.5 (2), 128.3 (2), 64.0, 50.9, 46.4, 33.8, 33.3, 32.7, 30.7, 28.5, 21.2, 19.7, 14.3.
(BR)-3-{[(1S, 4S)-1,4-Dimethyl-2-(trimethylsilyl)oxy]-cyclohex-2-en-1-yl}butyl benzoate and
(3R)-3-{[(1S, 4R)-1,4-Dimethyl-2-(trimethylsilyl)oxy]-cyclohex-2-en-1-yl}butyl benzoate (5).

To a stirred solution of (3R)-ketone 4 (6.8 g, 22.5 mmol) in CH,Cl, (140 mL) were added Et;N
(53 ml, 225 mmol) and TMSOTTf (16.3 mL, 90 mmol) at 0 °C under Ar, and the resulting mixture was
stirred for further 30 min at rt. After treatment with saturated aq. NaHCO; at 0 °C, the mixture was
extracted with Et,O-pentane (1:1, v/v). The extract was washed with brine and dried over MgSO,.
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Evaporation of the solvent gave a residue, which was purified by column chromatography on silica gel.
Elution with n-hexane-AcOEt (20:1, v/v) afforded silyl enol ether 5 (7.9 g, 94%) as a colorless oil.
(BR)-3-{[(1S, 4S)-1,4-Dimethyl-2-(trimethylsilyl)oxy]-cyclohex-2-en-1-yl}butyl benzoate (major):
IR vmax 2959, 1724, 1653 cm’™'; "H-NMR (CDCls; 400 MHz) & 8.01-8.06 (2H, m), 7.53-7.57 (1H, m),
7.41-7.46 (2H, m), 4.66 (1H, d, J=4.8 Hz), 4.40-4.46 (1H, m), 4.25-4.35 (1H, m), 2.21-2.27 (1H, m),
1.90-2.07 (1H, m), 1.77-1.89 (1H, m), 1.63-1.75 (1H, m), 1.20-1.47 (3H, m), 1.11-1.16 (1H, m), 1.05
(3H, s), 0.96 (3H, d, J=7.0 Hz), 0.91 (3H, d, J=6.7 Hz), 0.17 (9H, s); *C-NMR (CDCls; 100 MHz) &
166.7, 155.2, 132.7, 130.6, 129.5 (2), 128.3 (2), 108.6, 64.6, 40.9, 35.3, 29.9, 28.73, 26.7, 26.3, 23.8,
21.7,15.2,0.3 (3); MS (EI): 374 (M"); HRMS (EI): Calcd for C,H3,05Si: 374.2277. Found: 374.2298.
(3R)-3-{[(1S, 4R)-1,4-Dimethyl-2-(trimethylsilyl)oxy]cyclohex-2-en-1-yl}butyl benzoate (minor):
'H-NMR (CDCls; 400 MHz) & 8.01-8.06 (2H, m), 7.53-7.57 (1H, m), 7.41-7.46 (2H, m), 4.52 (1H, s),
4.40-4.46 (1H, m), 4.24-4.35 (1H, m), 2.21-2.27 (1H, m), 1.90-2.07 (1H, m), 1.77-1.89 (1H, m), 1.63
-1.75 (1H, m), 1.20-1.47 (3H, m), 1.11-1.16 (1H, m), 1.07 (3H, s), 0.93 (3H, d, J=6.9 Hz), 0.91 (3H, d,
J=6.7 Hz), 0.17 (9H, m); *C-NMR (CDCls, 100 MHz) & 166.7, 155.2, 132.7, 130.6, 129.5 (2), 128.3 (2),
109.7, 64.5, 40.9, 35.5, 30.4, 29.7, 26.7, 26.3, 24.1, 22.9, 14.7, 0.3 (3).
(3R)-3-{(1S)-1,4-Dimethyl-2-oxocyclohex-3-en-1-yl}butyl benzoate (6).

To a stirred solution of silyl enol ether 5 (124 mg, 0.332 mmol) in dry DMSO (2 mL) was added
Pd(OAc); (30 mg, 0.133 mmol) at rt, and the mixture was stirred at 80 °C for 20 h under an atmospheric
pressure of oxygen. The mixture was treated with H,O and extracted with AcOEt. The extract was
washed with brine and dried over MgSO,. Evaporation of the solvent gave a residue, which was purified
by column chromatography on silica gel. Elution with n-hexane-AcOEt (5:1, v/v) afforded enone 6 (74.9
mg, 75%) as a pale yellowish oil: [a]p? = +18.3 (c 0.6, CHCl3); mp 71-73 °C; IR vmax 2965, 1719,
1663, 1276 cm™; "TH-NMR (CDCls; 400 MHz) & 7.99-8.02 (2H, m), 7.53-7.57 (1H, m), 7.41-7.44 (2H,
m), 5.77 (1H, d, J=1.3 Hz), 4.23-4.38 (2H, m), 1.99-2.35 (4H, m), 1.88 (3H, s), 1.82-1.89 (1H, m),
1.66-1.73 (1H, m), 1.34-1.43 (1H, m), 1.01 (3H, s), 0.97 (3H, d, J=6.8 Hz); "C-NMR (CDCls; 100
MHz) § 204.1, 166.5, 159.9, 132.8, 130.3, 129.5 (2), 128.2 (2), 125.4, 63.7, 46.4, 32.3, 30.8, 30.1, 27.9,
23.7, 18.0, 14.6; MS (EI): 300 (M"); HRMS (EI): Calcd for CjoH,405: 300.1725. Found: 300.1748. Anal.
Calcd for C19H,405: C, 75.97; H, 8.05. Found: C, 75.98, H, 8.17.

(BR)-3-{(1S, 4S)-4-Ethenyl-1,4-dimethyl-2- oxocyclohexyl}butyl benzoate and (3R)-3-{(1S,
4R)-4-Ethenyl-1,4-dimethyl-2-oxocyclohexyl}butyl benzoate (7). Vinylmagnesium bromide (1.0 M
THF solution) (22 mL, 22 mmol) was added lithium-2-thienylcyanocuprate (0.25 M THF solution) (44
mL, 11.0 mmol) at -78 °C under Ar, and the whole was stirred at 0 °C for 30 min. The mixture was

cooled to -78 °C, and a solution of enone 6 (1.1 g, 3.67 mmol) in THF (18 mL) was added to the mixture
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at the same temperature, and stirred at -40 °C for 12 h. After treatment with saturated aq. ammonium
chloride, the mixture was extracted with AcOEt. The organic layer was washed with brine and dried over
Na,SO,. Evaporation of the solvent gave a residue, which was subjected to column chromatography on
silica gel. Elution with n-hexane-AcOEt (9:1, v/v) afforded ketone 7 (1.1 g, 90%) as a colorless oil.
(3R)-3-{(1S, 4S)-4-Ethenyl-1,4-dimethyl-2-oxocyclohexyl}butyl benzoate (major): IR vmax 2966,
1719, 1704, 1274 cm’™"; "TH-NMR (CDCls; 400 MHz) & 8.00-8.03 (2H, m), 7.52-7.58 (1H, m), 7.41-7.46
(2H, m), 5.72 (1H, dd, J=17.5 and 10.8 Hz), 4.92 (1H, dd, J=10.8 and 0.71 Hz), 4.88 (1H, dd, J=17.5
and 0.71 Hz), 4.28-4.39 (2H, m), 2.60 (1H, d, J=13.8 Hz), 2.19-2.29 (1H, m), 2.15 (1H, dd, J=12.2 and
1.5 Hz), 1.91-1.97 (1H, m), 1.78-1.85 (1H, m), 1.41-1.66 (4H, m), 1.00 (3H, s), 0.97 (3H, s), 0.96 (3H, d,
J=6.6 Hz); "C-NMR (CDCls; 100MHz) & 215.4, 166.5, 146.9, 132.9, 130.2, 129.5 (2), 128.4 (2), 111.2,
63.4,51.1,48.6,41.8,32.3,31.8, 31.5, 30.7, 25.3, 18.0, 13.2; MS (EI): 328 (M"); HRMS (EI): Calcd for
C,1Hy5035: 328.2038. Found: 328.2044.

(3R)-3-{(1S, 4R)-4-Ethenyl-1,4-dimethyl-2-oxocyclohexyl}butyl benzoate (minor): "H-NMR (CDCls;
400 MHz) 6 8.00-8.03 (2H, m), 7.52-7.58 (1H, m), 7.41-7.46 (2H, m), 5.63 (1H, dd, J=17.5 and 11.0
Hz), 5.02 (1H, dd, J=11.0 and 0.71 Hz), 4.99 (1H, dd, J=17.5 and 0.71 Hz), 4.28-4.39 (2H, m), 2.60 (1H,
d, J=13.8 Hz), 2.19- 2.41 (1H, m), 2.15 (1H, dd, J=12.2 and 1.5 Hz), 1.91-1.97 (1H, m), 1.78-1.85 (1H,
m), 1.58-1.66 (1H, m), 1.41-1.54 (3H, m), 0.96 (3H, d, J=6.6 Hz), 0.89 (3H, s), 0.89 (3H, s); *C-NMR
(CDCl3; 100MHz) 6 215.4, 166.5, 146.9, 132.9, 130.2, 129.5 (2), 128.4 (2), 111.2, 63.4, 51.1, 48.6, 41.8,
32.3,31.8,31.5,30.7,25.3, 18.0, 13.2.
(3R)-3-((1S,4R)-4-Ethenyl-1,4-dimethyl-2-{[(trifluoromethyl)sulfonyl]oxy}-cyclohex-2-en-1-yl)buty
| benzoate and (3R)-3-((1S,4S)-4-Ethenyl-1,4-dimethyl-2-{[(trifluoromethyl)sulfonyl]oxy}-
cyclohex-2-en-1-yl)butyl benzoate (8).

To a stirred solution of ketone 7 (158 mg, 0.482 mmol) and Comins reagent (284 mg, 0.723 mmol) in
THF (2.4 mL) was gradually added NaHMDS (1.9 M THF solution) (0.3 ml, 0.578 mmol) at -40 °C, and
the resulting mixture was stirred at the same temperature for further 12 h. After treatment with saturated
aq. ammonium chloride, the mixture was extracted with AcOEt. The organic layer was washed with
brine and dried over Na,SO,4. Evaporation of the solvent gave a residue, which was subjected to column
chromatography on silica gel. Elution with n-hexane-AcOEt (95:5, v/v) afforded triflate 8 (153 mg,
69%) as a colorless oil.
(3R)-3-((1S,4R)-4-Ethenyl-1,4-dimethyl-2-{[(trifluoromethyl)sulfonyl]oxy}-cyclohex-2-en-1-yl)buty
| benzoate (major): IR vmax 2968, 1721, 1453 cm™; "H-NMR (CDCls; 400 MHz) & 8.01-8.03 (2H, m),
7.49-7.55 (1H, m), 7.40-7.44 (2H, m), 5.72 (1H, dd, J=17.4 and 10.6 Hz), 5.51 (1H, s), 5.05 (1H, dd,
J=10.6 and 1.1 Hz), 4.95 (1H, dd, J=17.4 and 1.1 Hz), 4.41-4.47 (1H, m), 4.21-4.28 (1H, m), 1.83-2.01
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(2H, m), 1.69-1.77 (1H, m), 1.52-1.55 (2H, m), 1.25-1.42 (2H, m), 1.23 (3H, s), 1.15 (3H, s), 0.95 (3H, d,
J=6.7 Hz); “C-NMR (CDCls; 100 MHz) § 166.4, 154.8, 144.7, 132.8, 130.2, 129.4 (2), 128.3 (2), 123.1,
118.3 (q), 114.2, 63.5, 41.5, 40.3, 35.6, 31.4, 29.4, 28.7, 26.8, 23.1, 14.6; MS (CI): 461 (M+1) ", HRMS
(CI): Calcd for CyH,705F3S+H: 461.1609. Found: 461.1628.
(3R)-3-((1S,4S)-4-Ethenyl-1,4-dimethyl-2-{[(trifluoromethyl)sulfonyl]oxy}-cyclohex-2-en-1-yl)butyl
benzoate (minor): 'H-NMR (CDCls; 400 MHz) 6 8.01-8.03 (2H, m), 7.49-7.55 (1H, m), 7.40-7.44 (2H,
m), 5.77 (1H, dd, J=17.4 and 10.6 Hz), 5.57 (1H, s), 5.05 (1H, dd, J=17.4 and 1.1 Hz), 4.95 (1H, dd,
J=10.6 and 1.1 Hz), 4.41-4.47 (1H, m), 4.21-4.28 (1H, m), 1.83-2.01 (2H, m), 1.69-1.77 (1H, m),
1.52-1.55 (2H, m), 1.25-1.42 (2H, m), 1.20 (3H, s), 1.14 (3H, s), 0.99 (3H, d, J=6.8 Hz); “C-NMR
(CDCl;; 100 MHz) 6 166.4, 154.2, 145.8, 132.0, 130.2, 129.9 (2), 128.7 (2), 124.1, 118.3 (q), 112.5, 68.0,
41.3,39.6,35.3,31.6,29.9, 29.6, 27.4, 25.8, 14.9.

S6



.047
.044
.031
.030
.028
.023
.015
.010

.007
.582
.568
.564
.559
.555
.548
.545
.542
.458
.438
.424
.420
.419
.347
.333
.329
.325
.317
.312
.286
.278
.274
.260
.245
172
.061
.053
.033
.026
.017
.850
.840
.823
.604
.580
.570
.521
.515
.502
.496
.4g1
.474
.461
.447
.438
.434
.425
421
411
.398

.369
.360
.335
325
.30

.060

. 995
.980
. 964
.960
.952
.943
.935
.886

S R R e e N el el el i T T e e e e e e e e B N g R O e LT

.

Zzd0

ot

-]

a1

ass
non

e

H]

1048
w

i

51

w1

)

o
E= ]
s

50

&

a
oodaInd
aHACEd
WIMIEKI
oL
0100
cHIoEd
o]
£

EA08

o

Be¥al
H

a8 DOORBEAE T
SET
ElSlMmIUg TITO WOIIN]

-6 _ofva W
asede
st

BOTTLO0Z
Eassuvivg uoTITEmbaY - 24

ET202
FESED

pgée

89LTC

BrajemIvd BUTERIOONd - [

1
T
Preand suodey iRl BOZTILO

EH LPOOOCT 00N
THE OTLVIED "BOK



(3]

166.44
132.92
132.7¢8
130.32
0

29.4¢
128.31
128.2¢

™M
— -

W

63.96
63.28
51.33
50.88
46.81
46.36
36.36
35.50
33.77
33.25
32.68
31.52
30.77
30.67
28.79
28.46
22.21
21.17
19.69
16.21
14.26

o

W2

Current Da
HAME

EXPNO 1
PROCHO 1

! = Acquisition Parameters
2q071212
10.55
Spect
& mm PABEC BE-

145,

2,00000000 sec

0.00689655 sec

0.00001146 sec
1

CHANMEL £l memmmm=m

18.00 usec
=2.00 dB
100.622829€ MHz

=s= CHANNEL {2 =s==s=ss=
waltzlé
1H
100,00 usec
15.68 dB
~1.40 d2
400.1316005 MHz

F2 - Processing parameters
51

180 160 140 120

60 40 20 ppm

2768
8F 100.6127743 MHz
WEHW EM
558 0
s 1.00 Hz
GB [
BC 1.40

OBz

0
n



SWLC

zg0

dg
H

azoqmwred Bujasec1d - £4

THH OTLRIET

=il ORivd wa 5

Jaeds

g1zt

21L1L00T g
srssuving uapipepnbay - £4

a3
2

T
T
pand e [oustAITE ZIZILO

ELE)

BI9ISURIVA VIRD JUAIIND



w w 0 00 O QO o~ vt Data Farametars
o — ~uw =, M~ o O @ ~m 080121 silylenclether
. e e ‘. ™M O W [T} = — 3
w g} oo hoad =0 =} I .. ™ ™M 1
w Ta} Mo ooy oo M~ -~ 9 = = ¢ .
r — — — ™~~~ -y} oo
VL) ] NV ¥
\ I ! \ I \ \
_____ ] | i ,___ i
o I Y l f

parametors

32768
00,6127711 MEz
EM

1.00 Hz

1.40

“OTMS

OBz

; -
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S10



Current Data Parameters

MAME 030825 encne 300 pure
EXPHO 1
FRCCRO 1

F? = Acquisition Parameters
Date_ 20080825

Time 12.01
INSTRUM Spect
FROBHD 5 mm PABEQ EB-
BULPROG =330

hi €5536
SOLVENT CDC13

NS 14

Ds 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
A 3.9846387 sec
BG 181

oW 60,800 usec
LDE 6.00 usec
TE 295.4 K

ol 1.00000000 sec
00 1
mmmmma== CHANNEL f]l ===s=a==
NUCL 1H

Pl 14.00 usec
PL1 -1.40 4B
SFO1 400.1324710 MHz

FZ - Frocessing parameters

34 32768

e §F 400,130002% MHz
11 WOW EM
S5B 0

B 0.30 Hz
GB 0
BC 1.00

\Q@/ﬁo Bz

T
4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

e
2.10
==

S11



Current Data Parameters

o o ® oW o
- Wi r~ oo ™ = vy ~ 080116 methyl enone2
. . . . . . . -~ = (] La WY 1
- e o N O oW N . . . o
o e Mmoo e M o o r~ =
o — — R R w = o — - Acquisition Parameters
20080118
| ] ) \ 14.25
/ N spoct
/ 5 mm PABBO BA-
145,
2
0.00001145
CHANNEL £1
F_ P " " " — " L " — s " o
' Gy ) v - s .00 a8
L 1 ! 100. 6228296 Mz

CHANNEL £2
walt

OBz

I I ] ]
200 180 160 140 120 100 80 60 40 20 ppm



FOCOWENMO AN IOV TOTE NN MOMS T DT A AN MU TG Current Data Parameters
LW M N A0 A0 DLOANNTNNADOMNACHhAO~ OO o~ O oMW NAME 071226 winyl ketone
33333333552111199997655554444444444440999 P ¥ 1 :

R b e T e L e I I [ [ i i i g P O O O 0 B P P2 PROCNO 1

%&t _ \ é\ eV

INSTRUM spect
PROBHD 5 mm FAEBO EE-
FULFROG zg30

D BE536
SOLVENT CDC13

NS 16

Ds 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AG 3,9846387 sec
RG 322

oW 60.800 usec
CE 6,00 usec
TE 295.1 K

ol 1.00000000 sec
ks ] 1
mmmmmmme CHANNEL ] =s=s=s==
HUC1 18

1 14.00 usec
PL1l =1.40 dB
SFO1 400.1324710 MHuz
FZ - Frocessing parameters
51 32768

SF 400.1300045 MHz
WDW EM

558 L]

LB 0.30 Hz
GB 0

PC 1.00

O [t
0 =i
— |

i



38

215.

166.

146.8¢

~— 128.3%

111.23

63.44

.12

— 51

.83

41
—~ 32.34

31.80

18.02
13.24

200

180

160

140

120

100

80

60

40

20

ppm

FROCNO

S14



L8
[=1
L=

i

|

L 6

(=
f=1
=

R

=
[=1
oy

|
|
)

|

=
f=]
w0

il

w
-~
[y

w
=]
A=)

L=}
w
Pury

L&
oo
&

l\ . é
%‘-\ %
b— g
E*-—_

WhCWwEwwm mmmE '—IU'—IUSW:’MWUZMH'D'UH'—]UW o

nwmmgﬂ].-um mERSl oRE@ monxmmoccgzumm

w o I ] oz [>4 5 WE

] = = i w;]mml
] : E :ng I:H =

] [ - 8 E o

@ i o

8 a - E

2 T sk

P "

o 3 o g - B

=8 =1 ™ . L el =]

h . 3 o -] = 3

= =3 W B m =]

[T ] " o o e 8 =%

= oM S kW e = 00w

= o =11 i =5 ain - L= 'EG\I:!H

- - o.:a e R n SN 0 de UG m® - o

(=T, X =l Oy SOOoRDom ».-b—-uumnml-'z
Oo0oEZoas COOXIIl HOLoOoOO-WONRNAWSHD | FowWm =

wn
—
(@)

8.031
8.028
8.015
8.011
8.007
7.552
7.533
7.518
7.515
7.512
7.436
7.416
7.398
5.707
5.681
5.664
5.638
5.514
5.063
5.061
5.037
5.035
4.965
4.962
4.922
4.919
4.456
4.449
4.439
4.429
4.422
4.410
4.279
4.263
4.257
4.252
4.241
4.236
4.230
4.214
1.953
1.882
1.876
1.871
1.866
1.854
1.708
1.690
1.555
1.546
1.538
1.529
1.523
1.477
1.443
1.351
1.339
1.334
1.329
1.317
1.303
1.295
1.286
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1.261
1.252
1.228
1.201
1.145
1.137
0.995
0.978
0.956
0.939
0.113
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166.42

_——154.76

T 154,20

132.84
132.01
130.21
129.87

_——145.79
T 144.865

128.28
~124.06
-123.08

_‘\_\\‘_
N

- 129.41
128.72

/

=

119.85

116.68

114.24

113.50
112.49

X

68.02

£3.52
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S H OO A AN QWU M e
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150 140 130

50 40 30 20
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Current Data Parameters

HAME 0BO515 triflate cl3
EXFNO 1
FROCND 1

F2 - Acquisition Farameters
Data_ 20080515

Time 16.37
INSTRUM spect
PROBHD 5 mn PABEQ BE-
PULEROG jmod

O 65526
SOLVENT coCL3

HE 256

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 16400

oW 20.800 usec
DE 6.00 usec
TE 296.2 K
CHST11 1.0000000
CNST2 145.0000000

Dl 2,00000000 sec
420 0, 00689655 sec
DELTA 0,00001146 sac
o0 1

CHANNEL £1

WUC1 13c

Pl 9.00 usee
p2 18,00 usec
PL1 -2,00 dg
SFOL 100.6229296 MEz

CHANNEL £2

CFDFRGZ waltzlé

WUC2 1H
BCRDZ 100.00 usec
PL12 15.68 dB
PLZ —-1.40 ds
SFO2 400.131600% HHz

F2 - Processing parameters

32768

100.6127763 MHz
B

o
1.00 Hz
o

1L.40

S16



Current Data Parameters
HAME 980604 allylsilane cha
EXPHO 1

PROCHO 1

F2 - Acquisition Farameters
Date_ 20080804
Time 16.26
THSTRUM spect
FPROEED 5 == FABBO BE-
PULFROG zgid

10 65516
SOLVENT CDCL3

NS Lé

o8 2

EWH 8223,685 Hz
FIDRES 0.125483 Hz
AQ 3. 9846387 sec
RG 16

oW €0, 800 usec
DE 6.00 usec
TE 295.% K
o1 1. Ouuooeeu sec
00

mmmmmm—— CEANHEL £1 wmwwm———
HaZ1 1K

Pl 14.00 usec
FLL =1.40 o8
SFOL 400.1324700 MHz

P2 - Processing parameters

SL a2T68

5F 400.1300051 Mz
WoH EM
558 [

LE 0,30 He
Ga o

FC 1.00




147.21

l41.6l

129.865

112.55

62.25

——— 40.58

— 39.19
e 35.82
—— 33.82
————32.15

29.77
— 26.26
— 24.12

19.05
14.89

-0.21

LA LR AL RR LR LARRRRRLRN RRARRL

140

130

110

30

20

LA LR LR AR ALY MUY LA

40

ppm
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Current Data Parameters

NAME 0BO519 aldehyde
EXPNG 1
PROCHO 1

F2 - Roquisition Parameters
Date_ 20080518
Time 17.53
INSTRUM spact
FROBHD 5 mm PABBO BE-
FULFROG zg30

i 65536
SOLVENT CDCLl3

NS 16

Ds 2

SWH 8223.685 Hz
FICRES 0.125483 Hz
AQ 3.9846387 sec
RG 36

oW 60.800 usec
DE 6.00 usec
TE 295.6 K
ol 1.00000000 sec
00 1
mmm===== CHANNEL fl ===sa===
NUCl 1H

Fl 14.00 usec
PLL =1.40 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
sI 32768

SF 400.1300051 MHz
WoW EM

55B 0

LB 0.30 Hz
GB 0

PC 1.00

9]
I
o

——

0.9%4°=

S19
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Data Parameters
080519 aldehyde 1lc

o 1

Acquisition Parameters
2008051%
18,11

spect
S mm PABEC BE-

145.0000000

2,00000000 sec

0. 00689655 sec

0.00001146 sec
1

c
9,00 usac
16,00 usec
-2.00 d8
_nn.mwumhonmm“

= CHANNEL {2 ss=ssc==

F2 - Processing parameters

81 32768
sF 100.6127709% MHz
WO EM
558 o
LB 1.00 Hz
GB 0
FC 40

S20



5.024
5.023
4.998
4.954
4,944
4.%40
4,896
4.892
3.916
3.910
3.906

5.871
5843
= 5.827
S 5ls00
ys

Current Data Parameters

NOTOTHLNO SN DD TECCONNC TR TENTE OO O DD OO T UMM WAME 080616 exoalchol 1H
B R e R =R e el e R R R e R = = e o R = T e W R R R R TR T ol s ]
MU AA A A OE YO0 Oe O DO T T ool o S R EXPHO 1
R R I R R R R N R o e o e ooo ¢ !
e F2 - Acquisition Farameters
Date_ 20080616
Time 10.57
INSTRUM spect
PROBHD 5 mm PRABEO EBE-
PULPROG 2g30
D 65536
] SOLVENT cpCl3
HE 16
oS 2
SWH B223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 18
DW 60.800 usec
DE £.00 usec
TE 295.6 K
bl 1.00000000 sec
0O 1
Cl f1
NUC1 1H
Pl 14.00 usec
PL1 -1.40 dB
SFO1 400.1224710 MHz
F2 - Processing parameters
SI 32768
5F 400.1299952 MH=z
WoW EM
S5B o
LB 0.30 Hz
GB 0
PC 1.00

IOJ\

=
1"

.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

S21



Current Data Parameters
E 080616 exocalcho

~ o e
o~ o~ o (= el e - Lt B B
* . ~ I WO~ 0 DR A R
© -~ -o . . « 0w PR
o - o =) oM@ SO wn o £2 - Acaulsitio et s
™ — ~ u MM e e o0 od ol o Fi »..a:,..C,..N,nm_.mm..W«..m,?u
| 11.07
. ) \ _ i
| V) \ | 5 mm PABEO EE-
{ || j
|

B

00001146 sec

NEL f£1

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
080616 ethyl eth
1

NAME
EXPNC
PROCHO

1

F2 - Acquisition Paramete

Date_
Time
INSTRUM
PROBHD
PULPRCG

pu )
SOLVENT

20080616
10.18
spect

S mm PAEEOQ BE-
zg30

65536

CDCl3

16

2

8223.685
0.125483
3.9846387
80.6
60,800
.00

285.5
1.00000000
1

[

m=mm==== CHANNEL fl =====

HUCL
Fl
PL1
SFOL

-1.40

400.1324710 M

d

F2 - Processing parameter

51
SF
WOW
S55B
LB
GE
PC

32768

400.1300070 M
EM

o
0.30
0

1L.00

S23



orlL 0Sk

ocl

0l 0z 0€ OF 0s 09 0L 08 06 00b O 0TI

wdd

—— 149.88
—— 148.40

—_— 110.986
— 108.86

— 62.

56.

— 40,
39.
38.
37.
35.
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15.

29.
— 26.
—— 24.

T.42

97
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7.256

Current Data Parameters

— oy

oo

o NAME 081213 p-toluat

~ - EXPNO 1
FROCHD 1

< FZ - Bcquisition Paramet
Date_ 20081213
Time 15,27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
k1l 65538
SOLVENT CDCL13
NS 16
Ds 2
SWH 8223, 685
FIDRES 0.125483
ag 3.9846387
kG 71.8
o] 60.800
DE 6.00
TE 294.9
Dl 1. o_uoooooo
DO
==s===== CHANNEL fl1 ====
KUC1 1H
Pl 12.30
PL1 =1.00
SFO1 400.1324710
F2 - Frocessing paramete
51 32768
SF 400. 13000865
WDW EM
S5B o
LB 0.30
GB L)
PC 1.00

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
=1 =3 =3 =3 (=3 (=1 el =1 Ll
o — =l el e el ed S o
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onrrEFM M A AAFFON AWV NOoOOF NN OO DD N M AOOYDTMONONN AT NON AW ANM Current Data Parameters
OO NN A 0000V UVOUYUNUOOUOOUOUONONDL PO LO OO ODODODOMOMONNNNAODS OO WAME 091029 diol a

. P PR . EXPHO 1
-~ uwy =5 e o} ™ (S N RS N ] — L = PROCHD 1

F2 = Acquisition Parameters

Date_ 20090129
Time 13.20
INSTRUM spact
PROBHD S mm PABED BE-
PULPROG 2930

™ 65536
EOLVENT cDCls

NS 16

DS 2

SWH £223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 50.8

oW E0.800 usec
DE £.50 usec
TE 294.56 K

D1 1.00000000 sec
TOO 1
=mmzms== CHANNEL fl =s==s===
HUCL 1H

Pl 12.30 usec
FL1 =1.00 d8
PL1W 10.05604267 W
SFOl 400.1324710 Mz

F2 - Processing parameters
sI 32768

\ 5F 400.1300070 MHz
WDW EM
558 0
LE 0.30 Hz
GB 0
PC 1.00

) Ul

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5  ppm
¢ g WA W (e
— o ™ o wn —|N|MIM

=
™
=]

1
<

— —
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o == e Rulal — Current Data Parameters
uy o R — (=2 <r =} [ B I =T B Bl Y o HAME 081218 diol a 13¢
. . - - = w0 o3 [= - R - o 1
-~ -~ ™M o O [~ - . . . . . . .. . . . . . . 3
W = = o3 e e — ~ ™ o — OO DT = W) O
- - - — o - - r~- ~ =] uy = Mmoo, L B R R ]

|| ) | |

\ / _._ _._._.

1 E Do
=]

Al
B

H

160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 ppm
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_—7.885
T—T7.864

e E

Current Data Parameters

NAME 081216 diol blue
EXPNO 1
FROCNO 1

F2 - Acquisition Parameters
Date_ 20081216
Time 149.13
INSTRUM apect
FROEHD 5 mm PABEC BB-
PULFROG 2g30

D 65536
SOLVENT CDCl3

NS 16

DS 2

SWH B223.685 Hz
FIDRES 0.125483 Hz
aQ 3.9846387 sec
RG 64

oW €0.800 use
DE 6.00 use
TE 294.4 K
Dl 1, OSOOOQO sec
TOOD

======== CHANNEL fl =======
NOC1 1H

Pl 12.30 use
FL1 =1.00 de
SFOL 400.1324710 MHz
F2 - Processing parameters
s 32768

&F 400, 1300038 MHz
WOW EM
EEB o

LB 0.30 Hz
GE o

EC 1.00

|
oY

(o]
OH
OH
15

S29



@ — M~ oo o
™~ o = [Tal == — wo™m — — rent Data Parameters
. . . voe e (=] — ] ) E 081216 diel B 13C
w {==] ™ [ =] . . . . EXPNO 1
w - - ™ — =] ™ o ™ PROCNO 1
— — — — -~ - w u'y
L) F2 - Acquisition Parameters
1 / 20081216
WS 20.37
v
I ’
6 Hz
1.3631988 sec
16400
20.800 usec
2.00000000 sec
D.006B9655 sec
0.00001019 sec
1
. | | __ ) ...m.... CHANNEL £1 s
b Ll - L m o e s pe— HuC 13¢
vt G o i s Wit e oo ot ooy dula W L i B.00 usec
pl 16.00 usac
PLL -2.00 dB
SFO1 100, 6228298 MHz
........ CHANNEL f2 smms=ss=
CFDERG2Z waltzlé
NHUCZ 18
PCPD2 BO. 00 usec
PL12 15.26 dB
PL2 -1.00 dB
SFO2 400,1316005 MHz
F2 - Processing parametars
sI 32748
5F 100, 6127739 MHz
wow EM
558 o
LE L. 00 Hz
GB 0
[ 4 1.40
\
\
\
=
/‘\__“_JJ\
v 1
OH
OH
R IR ) Il Ll I L L I I LAY LA RN LA LALRLL] LALLARRALE LAY LLAALLRRLY LLRALR AL

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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5.757
5.754
5.747
5.743
5.733
5.729
5.694
5.686
5.677
5.670
5.661

|

4,797
~<_ 4793
4.644
4640

Lo

A Pl

|

=l
-
—

N

T
0.5

Ppm

Current Data Parameters

HAME 090113 olefine a
EXPNO 1
PROCNG 1

F2 - Acquisition Parameter:
Date_ 20090113
Tine 14.16
IHSTRUM spact
PROBHD 5 nm PABRO BEE-
PULPROG 2530

D €8536
SOLVENT <DpCl3

HE 16

Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 161

oH 50. 800 use
DE 6. 00 use
TE 204.9 K
ol L.00000000 sec
TDO 1
mmmmmm== CHANNEL f1 =s====:
Hucl 1K

Fl 12.30 use
PL1 -1.00 dB
gFol 400.1324710 MH;
F2 - Processing parameters
SI 32768

SF 400.1300042 MH:
Wow EM
S5E o

LB 0.30 Hz
GB o

PC 1.00




o€ ot 0S 09 0. 08 06 O00L OLL 02k OEL OFF OS1

0c

wdd g1

S32

126.

79.

65.

43,
39.
39.
39.

27.
26.
25.
24.

17.

.24
.91

80

06

16
16
44
17

38
33
17
66

56

15.29




4.744
=4 740

4.625
T~—4l620

-

PPM

o oo O S G0N 00D W 00 T D S S Current Data Parameters
— = NO o e Do S0 00— O o HAME 030108 elimination prc
o~ W @ WL D S S S SR S S o 0 0 09 O 00 00 M EXEHO 1
o g e A A A A A A A A A A A D OO D o '

F2 - Acquisition Faramaters
Date_ 20090108

Time 1z.47
LRSTRUM spect
PROBHD S mm FABBO BE-
PULFROG 2930

TD 65536
SOLVENT coCll

NS 16

D3 2

SWH 8223, 685 Hz
FIDRES 0,125483 Hz
A0 3.9846387 sec
RG 101

R €0.800 usec
DE 6. 00 usec
TE 294.6 K
Dl 1.00000000 sec
O 1
mmmmm——— CHANNEL £1 -
HUC1 1H

Pl 12,30 usec
PL1 =1,00 4B
SFO1 400.1324710 MHz

F2 - Processing parameters

51 32768

sF 4001300052 HHz
WOW o, ]

358 0

LB 0,30 Kz
GB [

B 1.00

S33




Current Data Parameters
090108 elimination product b 13c

149.93
136.67
105.79

2 - Acquisition P
200

S34

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



Current Data Parameters

F2 - Acquisition Parametecs
Date_ 20090116

Time 21.10
IRSTRUM apect
PROBHD S5 mm FABBO BE-
PULPROG zg30

T 648516
SOLVENT CDCLE

HE 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 H:z
AQ 3.9845387 sec
RG 181

oW 60.800 usec
DE 5. 00 usec
TE 294.B K

Dl 1.00000000 sec
™m0 1
mssmmas= CHANMEL f] msssmsss
HUCl 1H

PL 12.30 usec
PL1 =1.00 dB
srol 400.1324710 MHz
F2 = Processing parameters
a1 32768

SF 400.1300034 M4z
Wow EM

5B o

LB 0.30 Hz
GE o

PC 1.00

OH
Trifarienol A (1)

—

—

—

T
2.5

S

T
1.5

M

99

-

ﬂ

T
1.0

:

:

21

HAME 090116 trifariencl a pure |
EXFHO 1
PROCHC 1
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AT

wdd o

]

s Y PPN |

L.

M I

|

(1) v Jousueju |

T6.7

76.

— 46

S36

152.68

106.97

69

.45

.98
.04
.71
.82
.47
.72
29,
.89
1,58
.17
.74

70



J

PP

Current Data Parameters

HAME 090120 trifariencl b
EXFNO 1
PROCHO 1

F2 - Roquisition Parameters
Date_ 20090120
Tima 10.29
INSTRUM spect
PROEHD 5 mm PABEO BB-
PULFROG zg30

o 65536
SOLVENT cDbCl3

NS 16

Ds 2

SWH B223.685 Hz
FIDRES 0.125433 Hz
AQ 3.9846387 sec
RG 161

oW 60.800 usec
LE 5.00 usec
TE 294.7T K

[} 8 1.00000000 sac
DO 1
==s===== CHANHEL fl ========
HUCL 1H

Pl 12.30 usec
PL1 =1.00 dB
5F01 400.1324710 MHz
F2 - Frocessing parameters
SI 32768

5F 400.1300033 MHz
WoW EM

S5B 0

La 0.30 Hz
GB o

BC 1.00

OH
OH

Trifarienol B (2)
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152.63

106.63

78.36

62.07




