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|. Experimental Procedures

General Methods.

Anhydrous solvents were dried using a Braun Solvent Purifiteiigstem and stored
under nitrogen over 3 A molecular sieves. Commercialigilable aldehydes were
purified by bulb-to-bulb distillation prior to use. 2-loddrenzoic acid (IBX) and Dess-
Martin periodinane (DMP) were synthesized accordintifeature™ # Unless otherwise
noted, all other reagents used were commercially availabl

Thin layer chromatography (TLC) was performed on Merdk&Gel 60 Es4 and was
visualized with UV light and 5 % phosphomolybdic acid @Mand/or KMnQ. Silica
gel 60 (40-63'm) used for column chromatography was purchased from Séicycl
Chemical Division. NMR spectra were measured in GB3Glution at 500 MHz fotH
and 125 MHz for*C. The residual solvent protondj or the solvent carbong®C)
were used as internal standards for chemical shiftelati®e configurations were
determined when necessary by NOE experiments. Higlitesomass spectra (HRMS)
were obtained on a VG 70E double focusing high resolutiortrepeeter. El ionization
was accomplished at 7 eV and CI at 50 eV with ammonibheaseagent gas. IR spectra
were recorded on a Fourier transform interferometengusi diffuse reflectance cell
(DRIFT); only diagnostic and/or intense peaks are tepgorUnless otherwise stated, all
samples were prepared as a film on a KBr pellet foaRlysis. Optical rotations were
determined from an average of 5 measurements at ambmeperaure using a 1 mL, 1
dm cell; the units are T@leg cm g*, the concentrations are reported in units of g/100
mL. The enantiomeric excess was determined, when regessing an HP 1200 HPLC
system. CHIRALPAK® IC column was purchased from DaiCélemical Industries,
Ltd.

LIBX Synthesis: Frigerio, M.; Santagostino; Sputore, S. J. Org. Chem. 1999, 64, 4537-
4538.

2 Dess-Martin periodinane synthesis: Boeckman, R. K.; Shao, P. Jr.; Mullins, J.]. Org.
Synth. 2004, 10, 696-708.
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General Procedures

Epoxidation-Ring Closing Reactions.

Method A. A solution of the alcohol in C¥l; (0.2 M) was cooled to 0 °OnCPBA (1.2
equiv.) was added in one portion and the reaction wasvedldo warm up to room
temperature. Upon complete consumption of the alcodehphorsulfonic acid (0.25
equiv.) was added and stirred for an additional 24 hoursrddation was quenched with
saturated NaHC®(aq) and extracted with GBI, (3x). The combined organic extracts
were dried over MgSOor NaSO,, then concentrated under reduced pressure. The

resulting residue was purified by column chromatography.

Method B. A solution of the alcohol in C¥l; (0.2 M) was cooled to 0 °\OnCPBA (1.2
equiv) was added in one portion and the reaction was edlotl@ warm up to room
temperature, then stirred for 48 hours. The reaction gueenched with saturated
NaHCQ; (ag) and extracted with GBI, (3x). The combined organic extracts were dried
over MgSQ or NaSQ,, then concentrated under reduced pressure. The resulidgee

was purified by column chromatography.

Oxidation reactions.

IBX oxidation. A suspension of alcohol and IBX (1.4 equiv.) in4CN (0.2 M) was
refluxed until complete consumption of the alcohol. Thixture was cooled to room
temperature, then filtered through a pad of basic aluminzelie, washing with ethyl

acetate. The filtrate was collected and concentnatedr reduced pressure.

Swern oxidation. A solution of oxalyl chloride (1.1 equiv.) in dry GEl, (0.2 M) was
cooled to -78C, under inert atmosphere. DMSO (2.2 equiv.) was added teedotion
mixture, followed by the alcohol (1 equiv.) and the reactvas stirred for 30 minutes at
-78°C. EgN (5 equiv.) was added dropwise and the reaction was alloavegrm up to
room temperature. After complete consumption of thelsll, the reaction was quenched
with saturated NELCI (aq), stirred for 5 minutes and the reaction mixtwes extracted
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with CH.Cl,. The combined organic extracts were dried over Mg$@n concentrated

under reduced pressure.

Dess-Martin Periodinane oxidation. DMP was added to a solution of the appropriate
alcohol in CHCI, (0.2 M) at 0 °C. The reaction was allowed to warm updom
temperature. Upon consumption of the alcohol, théurexwas diluted with CkCl, and
washed several times with a 1:1 mixture of saturated NaH@Q) and saturated
Nax$05; (aq). The resulting organic extract was dried over Mg80ON&aSQ,, then

concentrated under reduced pressure.

NHC-catalyzed ring expansion reaction.

To a 0.5 M solution of oxacycloalkane-2-carboxaldehyde fothin anhydrous CkCl,
was added 1,3-bis-(2,6-diisopropylphenyl)imidazolinium chloridéx@mol), followed
by DBU (0.08x mmol) under nitrogen at room temperature. Taetio;m was monitored
by thin layer chromatography, and quenched using 10 #CNfq.). The mixture was
then extracted using GBI, (3%). The combined organic layers were dried oveiSRg
concentrated under reduced pressure, and purified by colummatugraphy to afford
the lactone.
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lI. Synthesis and Characterization Data

Tetrahydrofuran-2-carbaldehyde (9).
Tetrahydrofuran-2-carbaldehyde was prepared from commercaifylable racemic

tetrahydrofurfuryl alcohol as reportédH NMR (500 MHz, CDCJ) § 9.65 (d,J = 1.4
Hz, 1H), 4.26 (ddJ = 13.1, 6.6 Hz, 1H), 3.95-3.90 (m, 2H), 2.13-1.87 (m, 4H).

O

O: BnBr,NaH
OH 53% OBn

(R)-2-(Benzyloxymethyl)oxirane.

(R)-2-(Benzyloxymethyl)oxirane was prepared from commercialgilable §-glycidol
as reported. *H NMR (500 MHz, CDCJ) § 7.45-7.19 (m, 5H), 4.59 (dd,= 27.7, 11.9
Hz, 2H), 3.77 (dd,J = 11.4, 2.8 Hz, 1H), 3.45 (d,= 11.4, 5.7 Hz, 1H), 3.20-3.18 (m,
1H), 2.80 (dd,) = 4.8, 4.8 Hz, 1H), 2.62 (dd,= 2.6, 1.8 Hz, 1H).

o /\/MgBr

>

OBn 78% OH

(R)-1-(Benzyloxy)hex-5-en-2-ol. (29)
Allylmagnesium bromide (2.44 mL of a 1.0 M solution in@t 2.44 mmol) was added
dropwise to a solution ofR)-2-(benzyloxymethyl)oxirane (100 mg, 0.61 mmol) and

3 Bianchi, P.; Roda, G.; Riva, S.; Danieli, B.; Zabelinskaja-Mackova, A.; Griengl, H.
Tetrahedron 2001, 57, 2213-2220.
4 Heathcock, C. H.; Hubbs, ]. L. J. Am. Chem. Soc. 2003, 125, 12836- 12843.
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copper (I) iodide (11.6 mg, 0.061 mmol) in THF (6 mL) atQ After 30 min, the
reaction was quenched with aqueous saturategCNEp mL) and extracted with ED
(35 mL). The combined organic layers were dried ovesSilp concentrated, and
purified by column chromatography (10 % EtOAc/ Hexanes)ftodathe title compound
(97 mg, 78% vyield) as a colorless oih]j —11 € 1.00, CHCY); IR vmax 3442, 2976,
2919, 1640, 1496 cf; *H NMR (500 MHz, CDCJ) & 7.38-7.29 (m, 5H), 5.86-5.80 (m,
1H), 5.04 (dJ = 17.0 Hz, 1H), 4.98 (d] = 10.1 Hz, 1H), 4.56 (s, 2H), 3.86-3.81 (m, 1H),
3.51 (dd,J = 9.4, 3.9 Hz, 1H), 3.35 (dd, = 7.9, 7.9 Hz, 1H), 2.49 (br s, 1H), 2.25-2.20
(m, 1H), 2.17-2.11 (m, 1H), 1.62-1.50 (m, 2H}¢ NMR (125 MHz, CDCJ) 5 138.4,
138.2, 128.6, 127.9, 127.88, 115.0, 74.7, 73.5, 70.0, 32.5, @RMS (EI") m/z calcd
for C13H180, [M]*: 206.1306, found: 206.1305.

PPN mCPBA 0
~ ©OBn Ho T Noen
o1 79%
29 30

(5(R)-(Benzyloxymethyl)tetrahydrofuran-2-yl)methanol. (30)
Reaction of R)-1-(benzyloxy)hex-5-en-2-ol (90 mg, 0.44 mmol) witicPBA (182 mg,

0.53 mmol) following the general procedure A afforded 76 mg (799d)yad the title
alcohol as a colorless oil (1.3:1 mixture of epimeiR)vmax 3441, 2867, 1496, 1364 Cm

- 4 NMR (500 MHz, CDCJ) § 7.42-7.27 (m, 10H, both epimers), 4.61-4.53 (m, 4H,
both epimers), 4.22-4.09 (m, 4H, both epime&sy,7 (dd,J = 11.6, 2.9 Hz, 1H, major
epimer), 3.69 (ddJ = 11.6, 3.2 Hz, 1H, minor epimer), 3.61 (dd+ 10.0, 3.6 Hz, 1H,
major epimer), 3,62-3.49 (m, 1H, minor epimer), 3.50-3.454(), 2.04-1.87 (m, 8H,

both epimers)1.79-1.65 (m, 2H, both epimersfC NMR (125 MHz, CDCJ) §: 138.4,
138.1, 128.5, 128.4, 127.84, 127.81, 127.8, 127.7, 80.2, 79.9, 78.7, 78.4, 73.5, 18,47, 73
72.6, 65.3, 65.26, 64.6, 29.0, 28.5, 2HRMS (EI") m/z calcd for GsH1g0s [M]™:
222.1256, found: 222.1251.
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(@]
o Swern ) o)
HO/\%Q/\OBn H OBn
81%
30 10

(5R)-5-(Benzyloxymethyl)tetrahydrofuran-2-carbaldehyde (10).
Swern oxidation of (3)-(benzyloxymethyl)tetrahydrofuran-2-ylymethanol (76 mg, 0.34

mmol) following the general procedure afforded 40 mg (81 %)y the title aldehyde

as a colorless oil (1.3:1 mixture of epimet8).vmax 2865, 1731, 1496, 1453, 1365 tm

'H NMR (500 MHz, CDCY) § 9.684 (s, 1H, major epimer), 9.681 (s, 1H, minor epimer),
7.36-7.27 (m, 10H, both epimers), 4.59-4.57 (m, 4H, both epime’§;4.27 (m, 4H,
both epimers), 3.57-3.51 (m, 4H, both epimers), 2.13-1.72 (mb8th, epimers)>*C

NMR (125 MHz, CDGJ) 6 203.4, 202.8, 138.2, 128.5, 127.8, 83.6, 83.3, 80.1, 79.9, 73.6,
72.7,72.4, 28.0, 27.9, 27.BRMS (EI") m/z calcd for GsH1603 [M]*: 220.1099, found:
220.1098.

o OH Imidazole, THF, TBS-CI 0 OTBS

\>_/ > \>_/
tert-Butyldimethylsilyl glycidyl ether. °
Imidazole (1.20 g, 17.5 mmol) was added 19 glycidol (895 mL, 13.5 mmol) in dry
THF (120 mL) at 0 °C, under nitrogettert-Butyldimethylsilyl chloride in THF (5 mL)
was slowly added and the reaction mixture was allowedaton up to room temperature
and stirred for 24 hours. The reaction mixture was whshth sat. NaHC@(100 mL)

then brine (100 mL). The resulting organic extract wasddoger MgSQ then

concentrated under reduced pressure. The crude mixture whsdphyi flash column
chromatography (40 % EtOAc/Hexanes), to yield a colertels(2.25 g, 90 % yield)'H
NMR (500 MHz, CD{) ¢ 3.84 (dd,J = 11.6, 3.2 Hz, 1H), 3.66 (dd,= 12.6, 3.4 Hz,
1H), 3.10-3.07 (m, 1H), 2.77 (dd,= 4.0, 4.0 Hz, 1H), 2.64-2.3 (m, 1H), 0.90 (s, 9H),
0.08 (s, 3H), 0.07 (s, 3H).

5 Ichimaru, N.; Mura, M.; Kakutani, N.; Kako, ].; Ishihara, A.; Nakagawa, Y.; Nishioka,
T.; Yagi, T.; Miyoshi, H. Biochemistry 2008, 47, 10816-10826.
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o OTBS _ AllylBr, THF /\/Y\OTBS

OH

1-(tert-Butyldimethylsilyloxy)hex-5-en-2-ol.

Synthesized as described by Wolfe et 4R vmax 3443, 3079, 2955, 2930, 2858 tm

'H NMR (500 MHz, CDCJ) § 5.87-5.81m, 1H), 5.04 (dJ = 17.1 Hz, 1H), 4.97 (dl =

10.2 Hz, 1H), 3.66-3.62 (m, 2H), 3.43 (dd= 9.0, 7.5 Hz, 1H), 2.33 (d,= 3.0 Hz, 1H),
2.27-2.20 (m, 1H), 2.18-2.10 (m, 1H), 1.59-1.46 (m, 2H), 0.92 (s, @AY (s, 6H).**C
NMR (125 MHz, CD(J) 6 138.5, 114.9, 71.4, 67.4, 32.2, 30.0, 26.0, 18.4, -5.2. -5.2.
HRMS (CI"/NHs) myz calcd. for GoH3gNO,Si [M+NH,]*: 248.2044, found: 248.2046.

OH

mCPBA, CSA | o
/\/Y\OTBS %"E)_\
CHzCl OTBS

OH

4-(2'-tert-Butyl-dimethylsilyloxymethyl)tetrahydrofurfuryl alcohol.
Epoxidaton-cyclization of alkenol (487 mg, 2.12 mmol) wiiCPBA (876 mg, 2.54

mmol) was performed as described in method B. The meguksidue was purified by
column chromatography (4% MeOH in g8, R = 0.39) to yield a colorless oil (399
mg, 76 % vyield, 1.5:1 diastereomer ratidR vmax 3496, 2959, 2927, 2855 €m 'H
NMR (500 MHz, CDCJ) 6 for major isomer 4.11-4.05 (m, 2H), 3.79-3.74 (m, 2H), 3.60
(dd,J=19.7, 3.1 Hz, 1H), 3.50-3.46 (m, 1H), 2.71 (br s, 1H), 1.95(B7ZH), 0.90 (s,
9H), 0.07 (s, 6H)**C NMR (125 MHz, CDCY) & for major isomer 80.3, 80.1, 65.8, 65.6,
27.8, 27.7, 26.1, 26.1, 18.7, -5.1, -5.2, -5BRMS (CI'/NH3) mvz calcd. for
C12H30NOsSi [M+NH4]*: 247.1733, found: 247.1729.

6 Hay, M.B., Hardin, A.R.,, and Wolfe, ].P. J. Org. Chem. 2005, 70, 3099-3107.
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OH

@]
LH[;O)_\ Dess-Martin Periodinane H/U\EO)_\
CH,ClI,
11

OTBS OTBS

4-(2'-tert-Butyl-dimethylsilyloxymethyl)tetrahydrofurfuryl aldehyde (11).
4-(2'-tert-Butyl-dimethylsilyloxymethyl)tetrahydrofurfuryl alcohol(117 mg, 0.475
mmol) was oxidized using the Dess-Marin periodinane (242 &y,0 mmol) general
method. The reaction gave rise to pure aldelyfjeno purification was required (103
mg, 89 % yield). IR vmax 2957, 2857, 1255 cm ‘H NMR (500 MHz, CDCJ) (1.5:1
mixture of diasteromers) 9.66 (dd,J = 1.7,1.7 Hz, 1H, both epimers), 4.35-4.32 (m, 1H,
one epimer), 4.24 (dddd, 1H,= 7.8, 7.8, 1.5, 1.5 Hz, one epimer), 4.21-4.17 (m, 1H,
both epimers), 3.71 (dddd=11.1, 11.1, 4.4, 4.4 Hz, 1H, one epimer) 3.69-3.53 (m, 2H,
both epimers), 2.21-2.10 (m, 1H, one epimer), 2.11-2.02 (mpaé&lepimer), 1.98-1.61
(m, 12H, epimer), 0.89 (s, 9H, both epimers), 0.88 (s, 9Hh dpimers)*C NMR (125
MHz, CDCE) 6 204.0, 203.1, 83.7, 83.6, 81.7, 81.5, 67.7, 65.6, 28.2, 27.6, 27.5, 27.4,
26.1, 26.1, 18.5, -5.14, -5.17, -5.2BRMS (CI'/NH3) m/z calcd. for G:H2gNOsSi
[M+NH,4]": 262.1838, found: 262.1827.

Ph OH 2 Ph OH

Br/\/

88% |

2-Benzylpent-4-enoic acid.

2-Benzylpent-4-enoic acid was prepared from commercialbilahle hydrocinnamic
acid as reportedl.IR vmax 2925 (br), 2676, 1706, 1642, 1584, 1496, 1283;¢ NMR
(500 MHz, CDC}) 6 11.67 (br s, 1H), 7.32-7.20 (m, 5H), 5.81-5.78 (m, B3 (d,J =
15.1 Hz, 1H), 5.08 (dJ = 15.1 Hz, 1H), 3.02-2.99 (m, 1H), 2.82 (dds 14.3, 6.7 Hz,
2H), 2.45-2.11 (m, 2H)-*C NMR (125 MHz, CDCJ) § 181.6, 139.0, 134.9, 129.1, 128.6,

7 Serna, S.; Tellituy, I.; Dominguez, E.; Moreno, [.; SanMartin, R. Tetrahedron 2004, 60,
6533- 6539.
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126.7, 117.7, 47.2, 37.5, 35.8RMS (CI") m/z calcd for GoHigNO, [M+NH,]™
208.1337, found: 208.1333.

O
LAH
Ph OH
Ph/\q\OH 10% /\;\

2-Benzylpent-4-en-1-ol.
Lithium aluminum hydride (0.43 g, 11.3 mmol) was added tolatisa of racemic 2-

benzylpent-4-enoic acid (2.50 g, 13.2 mmol) in dry(E{45 mL) slowly at °C. The
reaction was allowed to warm up to ambient temperatuter A.5 hour, the reaction was

refluxed at 50C for another 5 hours. The reaction was cooled to resnpérature, and
was poured into a mixture of 50 mL of 1M NaOH (aq) and id& wigorous stirring.
After the formation of a white precipitate, the susjp@msvas filtered, then extracted with
Et,O (3x50 mL). The combined organic layers were washed using 1M &} (x40
mL) then brine (%40 mL), dried over N&O,, concentrated, and purified by column
chromatography (20 % EtOAc/ Hexanes) to afford the tilenpound (340 mg, 10 %
yield) as a colorless 0ilR vmax 3346, 3026, 2922, 1636, 1603, 1495, 1453',cthl
NMR (500 MHz, CDCJ) & 7.30-7.27 (m, 2H), 7.21-7.18 (m, 3H), 5.86-5.80 (m, 1H),
5.09 (d,J = 16.7 Hz, 1H), 5.06 (dJ = 10.0 Hz, 1H), 3.58-3.52 (m, 2H), 2.67-2.61 (m,
2H), 2.14 (ddJ = 7.0, 7.0 Hz, 2H), 1.97-1.89(m, 1H), 1.26 (br s, 1y NMR (125
MHz, CDCB) 6 140.6, 136.8, 129.3, 128.4, 126.0, 116.6, 64.5, 42.4, 37.2,I 3BMS
(CI") m/z caled for GoH20NO [M+NH,4]™: 194.1544, found: 194.1553.
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Ph OH “OH
92%

(4-Benzyltetrahydrofuran-2-yl)methanol.
Reaction of racemic 2-benzylpent-4-en-1-ol (310 mg, 1.76 mwith) mCPBA (0.85 g,

2.46 mmol) following the general procedure B afforded 294 mg (924d)yof the title
alcohol as a colorless oil (1.2:1 mixture of epimelR).vmax 3423, 3026, 2924, 1603,
1496, 1453 cm; ‘H NMR (500 MHz, CDCY) & (Major epimer) 7.29-7.15 (m, 5H),
4.16-4.13 (m, 1H), 3.92 (dd,= 8.4, 5.6 Hz, 1H), 3.60 (d, = 11.3 Hz, 1H), 3.52 (dd]

= 16.1, 8.1 Hz, 2H), 3.03 (br s, 1H), 2.75-2.70 (m, 2H), 2.61-2M4H), 1.83-1.77 (m,
1H), 1.72-1.67 (m, 1H); (Minor epimer) 7.29-7.15 (m, 5H), 4.04-3m891H), 3.87 (dd,
J=7.7,7.7 Hz, 1H), 3.68 (d,= 11.4 Hz, 1H), 3.47 (dd = 10.2, 4.3 Hz, 2H), 3.09 (br s,
1H), 2.68-2.64 (m, 2H), 2.60-2.49 (m, 1H), 2.04-1.96 (m, 1H), 1.43{B7LH); °C
NMR (125 MHz, CDCJ) 6 140.6, 140.5, 128.6, 128.5, 128.4, 128.1, 126.11, 126.10, 80.3,
79.1, 73.2, 72.9, 65.0, 64.7, 41.6, 40.9, 39.1, 39.0, 33.9,BBES (EI") m/z calcd for
C12H160, [M] *: 192.1150, found: 192.1148.

0
O IBX, reflux O,
OH H
84%
Bn' .,

Bn

4-Benzyltetrahydrofuran-2-carbaldehyde (12)
Oxidation of (4-benzyltetrahydrofuran-2-yl)ymethanol (100 mg, GrBf0ol) using IBX

following the general procedure afforded the title aldeh{&® mg, 84 % vyield) as a
colorless oil (1.2:1 mixture of two epimerfiR vmax 3061, 3026, 2924, 2856, 2713, 1732,
1602, 1496, 1453 ¢ *H NMR (500 MHz, CDCJ) & (major epimer) 9.65 (s, 1H),
7.31-7.14 (m, 5H), 4.37 (dd,= 8.8, 5.2 Hz, 1H), 4.04-3.98 (m, 1H), 3.66-3.61 (m, 1H),
2.73-2.64 (m, 2H), 2.52-2.48 (m, 1H), 2.15-2.10 (m, 1H), 1.93-1.88 (m, (bhihor
epimer) 9.70 (dJ = 1.6 Hz, 1H), 7.31-7.14 (m, 5H), 4.27 (dds 7.7, 7.7 Hz, 1H), 4.04-
3.98 (m, 1H), 3.66-3.61 (m, 1H), 2.73-2.64 (m, 2H), 2.62-2.58 (m, 18Y-238 (m,
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1H), 1.71-1.66 (m, 1H)**C NMR (125 MHz, CDGJ) & 202.8, 202.6, 140.2, 140.0,
128.73, 128.72, 128.71, 128.70, 128.68, 126.4, 83.0, 82.7, 74.3, 74.2, 41.3, 40.6, 38.7,
38.6, 33.7, 33.4HRMS (EI) m/z calcd for GoH140, [M] *: 190.0994, found: 190.0989.

\/\)‘1 1) LDA
OH o OH

2-Propylpent-4-enoic acid

Valeric acid (2.16 mL, 19.9 mmol) was added dropwise to a salati LDA [prepared
from "BuLi (42.0 mmol) andiPr)NEt (42.0 mmol)] in dry THF (50 mL) at €. After
30 min; allyloromide (1.81 mL, 21.0 mmol) was added slowly. Tdwction was then
allowed to warm to ambient temperature. After 30 hours,rélaetion was quenched
using 1M HCI (aq) (20 mL). The mixture was washed using saairfaHCQ (aq.)
(330 mL), then brine (30 mL). The combined aqueous layers were extracted using
CH.CI, (2x20 mL). The combined organic layers were dried oveiSg concentrated,
and distilled (15CC at 50 torr) to afford 1.0 g (36% vyield) of 2-propylpent-#ieracid as
a colorless 0ilIR vmax 3080 (br), 2960, 1707, 1466, 1280 tmMH NMR (500 MHz,
CDCk) § 12.12 (br s, 1H), 5.80-5.72 (m, 1H), 5.08¢; 17.0 Hz, 1H), 5.03 (d] = 10.2
Hz, 1H), 2.45-2.44 (m, 1H), 2.44-2.36 (m, 1H), 2.26-2.23 (m, 1H),-1.68 (m, 1H),
1.48-1.47 (m, 1H), 1.39-1.32 (m, 2H), 0.91Jt 7.3 Hz, 3H);**C NMR (125 MHz,
CDCk) & 182.7, 135.4, 117.1, 45.2, 36.3, 33.9, 20.6, I4RMS (EI") m/z calcd for
CgH1402 [M] *: 142.0993, found: 142.09809.

LAH

OH g9y \/\Q\OH
| |
2-Propylpent-4-en-1-ol.

Lithium aluminum hydride (0.5g, 13.1 mmol) was added slowly $olation of racemic
2-propylpent-4-enoic acid (930 mg, 6.55 mmol) in dryCE(33 mL) at 0°C. After 20
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minutes, the reaction was quenched by adding 1M HCI (aq) (100stolly. The
combined aqueous layers were extracted usingOGH3x50 mL). The combined organic
layers were dried over MaO,, and concentrated to afford the title compound (830 mg,
99%) as a colorless oil without further purificatidR vmax 3334, 2958, 2873, 1640,
1466, 1043 ci;, *H NMR (500 MHz, CDC}J) § 5.86-5.78 (m, 1H), 5.06 (d,= 17.1 Hz,
1H), 4.99 (d,J = 15.8 Hz, 1H), 3.58-3.52 (r@H), 2.12 (ddJ = 6.9, 6.9 Hz, 2H), 1.65-
1.57 (m, 1H), 1.40-1.20 (br m, 1H), 1.37-1.25 (m, 4H), 0.90 &, 6.3 Hz, 3H);*C
NMR (125 MHz, CDCJ) § 137.3, 116.2, 65.5, 40.3, 35.8, 33.0, 20.2, 14RMS (CI")

mvz calcd for GH20NO [M+NH,]*: 146.1545, found: 146.1551.

o

OH mCPBA N
43%

| Pr

(4-Propyltetrahydrofuran-2-yl)methanol.

Reaction of racemic 2-propylpent-4-en-1-ol (830 mg, 6.48 mmal) mCPBA (3.14g,
9.10 mmol) following the general procedure afforded 360 mg (43%heofitle alcohol
as a colorless oil (1:1 mixture of epimen$. vmax 3428, 2957, 2926, 2872, 1456, 1379,
1047 cnt; *H NMR (500 MHz, CDGJ)  4.03-3.99 (m, 1H, one epimer), 3.98-3.96 (m,
1H, one epimer), 3.94 (dd,= 8.3, 7.0 Hz, 1H, one epimer), 3.87 (d&; 7.8, 7.8 Hz, 1H,
one epimer), 3.61(dd, = 11.7, 3.1 Hz, 1H, one epimer), 3.54 (dd&; 11.6, 3.5 Hz, 1H,
one epimer), 3.43 (ddd,= 17.8, 11.7, 6.1 Hz, 2H, both epimers), 3.31 (ddd16.7, 8.4,
8.4 Hz, 2H, both epimers), 2.96 (br s, 2H, both epimers), 2R5{th, 2H, both epimers),
1.98 (dddJ = 12.3, 6.7, 6.7 Hz, 1H, one epimer), 1.77 (did, 14.1, 8.3, 5.9 Hz, 1H,
one epimer), 1.51 (ddd,= 15.0, 7.6, 7.6 Hz, 1H, one epimer), 1.34- 1.13 (m, 9H, both
epimers), 0.88-0.83 (m, 6H, both epimer$§jC NMR (125 MHz, CDCJ) § 80.4, 79.3,
73.9, 73.4, 65.3, 64.9, 39.9, 39.2, 35.4, 35.3, 34.3, 33.9, 21.7, 21.6142ZHRMS
(CI") m/z caled for GH20NO2 [M+NH,4]™: 162.1494, found: 162.1489.
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O o IBX, reflux Ol
OH H
51%

Pr
Pr 13

4-Propyltetrahydrofuran-2-carbaldehyde (13).
Oxidation of (4-propyltetrahydrofuran-2-yl)methanol (200 mg, 1.38oih using IBX

following the general procedure afforded the title aldehyde m@0(51% vyield) as a
colorless oil (1:1 mixture of epimerdR vmax 2959, 2873, 1734, 1466, 1380 tniH
NMR (500 MHz, CDCY) 6 9.64-9.62 (m, 1H, one epimer), 9.62-9.59 (m, 1H, one
epimer), 4.29-4.24 (m, 1H, one epimer), 4.24-4.18 (m, 1Hepimer), 3.47-3.41 (m, 2H,
both epimers), 2.29-2.19 (m, 1H, one epimer), 2.15-2.08 (mpaé&lepimer), 1.75-1.68
(m, 1H, one epimer), 1.53-1.46 (m, 1H, one epimer), 1.37-IM A, both epimers),
0.89-0.84 (m, 3H, both epimers§C NMR (125 MHz, CDCY) § 203.2, 202.8, 83.1, 82.9,
74.78, 74.75 39.5, 38.8, 34.9, 34.7, 34.2, 34.0, 21.7, 21.6, 14.2HR\S (CI") m/z
calcd for GH1gNO, [M+NH4]*: 160.1324, found: 160.1331.

DIBAL-H

Pz OH AN~OH
/\/\g CH,Cl,

(2E)-4-Phenylbut-2-en-1-of

Diisopropylaluminium hydride (12.0 mL of a 1.0 M solution irkéee, 12.0 mmol) was
added to a solution of the ethyl 4-phenylbut-2-enoate, preparmdesasbed by Trippier
et al,® in dry CHCl, (18 mL) at 0 °C under inert atmosphere. The mixturestia®d at

0 °C for 45 min, then warmed up to room temperature for 30 gsnuthe mixture was
guenched with 2M HCI (aq) (20 mL) at 0 °C and extracted withCI; (3x20 mL). The
combined organic extracts were dried over3a, then concentrated under reduced
pressure to yield the alcohol as a colorless oil (7944&d%6 yield), no purification was
required. *H NMR (500 MHz, CDCJ) § 7.31-7.28 (m, 2H), 7.22-7.18 (m, 3H), 5.88-

8 Fernandes, R.A. Tetrahedron Asymm. 2008, 19, 15-18.
9 Bulger, P.G.; Moloney, M.G.; Tippier, P.C. Org. Biomol. Chem. 2003, 1,3726-3737.
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5.84 (m, 1H), 5.74-5.59 (m, 1H), 4.13 (b= 5.8 Hz, 2H), 3.39 (d] = 6.7 Hz, 2H).

o~ OH  MeOED; CHiCH,COH N NOF
Ph
Bn O

Ethyl 3-benzylpent-4-enoate.
A solution of the alcohol (794 mg, 5.36 mmol), triethyl odbetate (6.5 mL, 35.4

mmol), and propanoic acid (244, 3.22 mmol) was stirred in a flask fitted with a Dean-
Stark apparatus and a reflux condenser, at 150 °C for Thé.reaction was allowed to
cool down to room temperature before diluting witb@E(10 mL), followed by 1M HCI
(ag) (10 mL). The two layers were separated, themadeous layer was extracted with
Et,O (3x10 mL), the combined organic extracts were dried overS@Na then
concentrated under reduced pressure. The residue was purifiecdoloynn
chromatography (10 % EtOAc/Hexanes,=R0.35) to yield a yellow oil (816 mg, 70 %
yield).*® *H NMR (500 MHz, CDCJ) § 7.31-7.27 (m, 2H), 7.23-7.15 (m, 3H), 5.75 (tit,
= 18.1, 8.6 Hz, 1H), 4.98 (dd,= 16.0 Hz, 12.3, 2H), 4.15-4.06 (&= 14.5, 7.4 Hz,
2H), 2.90 (dtJ = 15.6, 8.6 Hz, 1H), 2.69 (d,= 6.9 Hz, 2H), 2.72 (dd] = 8.2, 5.9 Hz,
2H), 1.27 (dd,) = 13.9, 7.4 Hz, 3H).

MOB LiAIH,, TBME MOH

Bn O Bn

3-Benzylpent-4-en-1-ol.

Lithium aluminum hydride (148 mg, 3.69 mmol) was added in two gu@stto a stirring
solution of ethyl 3-benzylpent-4-enoatetent-butyl methyl ether (5 mL) at 0 °C. The
suspension was stirred for 1 h at 0 °C, then poured iatovater (10 mL). 5M Sulfuric
acid (aq) was added until the aluminium salts dissolvEte two phases were separated

10 The purity of the desired product was ~75 %, contaminated with the starting
material. When the reaction time was increased to 24 h, decomposition was
observed.
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and the aqueous layer was extracted wit)OH2 x 10 mL). The combined organic
layers were dried over M&O, then concentrated under reduced pressure. The residue
was purified by column chromatography (2:1 Hexanes/EtOAcs R.37) to yield a
colorless oil (353 mg, 54 % vield)R vmax 3337, 3064, 3027, 2928, 699 ¢tm*H NMR

(500 MHz, CDCJ) & 7.32-7.29 (m, 2H), 7.23-7.18 (m, 3H), 5.68 (dddi&; 17.9, 17.9,

9.3, 9.3 Hz, 1H), 5.00 (dd}, = 17.7, 11.1 Hz, 2H), 3.71 (di,= 10.7, 6.3 Hz, 1H), 3.64

(dt, J = 14.1, 6.7 Hz, 1H), 2.70 (d,= 7.0 Hz, 1H), 2.58-2.48 (m, 1H), 1.74 (dddds

11.8, 11.8, 7.0, 7.0 Hz, 1H), 1.59-1.54 (m, 1H), 1.48 (s, i}, NMR (125 MHz,
CDCk) & 142.1, 140.3, 129.5, 128.3, 126.1, 115.4, 61.3, 42.9, 42.2, BIR0AS (EI)

m/z calcd for GoH1gO [M]™: 176.1201, found: 176.1208.

OH

OH mCPBA, CSA O
/Y\/ -

B CH,CI
n 2Clo e

2-Benzyl tetrahydrofurfuryl alcohol.
2-Benzyl tetrahydrofurfuryl alcoholvas prepared by reacting 3-(benzyl)hex-4-en-1-ol

(311 mg, 1.78 mmol) withmCPBA (731 mg, 2.12 mmol), following the procedures
outlined in method A. The residue was purified by colunnomatography (2:1
EtOAc/Hex, R=0.31) to yield a colorless oil (130 mg, 38 % vyieldlR vmnax 3425, 3026,
2936 cm™. 'H NMR (500 MHz, CDGJ) (1.5:1 diastereomer ratié)7.32-7.28 (m, 2H,
two epimers), 7.22-7.17 (m, 3H, two epimers), 4.01 (ddd6.8, 6.8, 3.9 Hz, 1H, major
epimer), 3.96 (ddd] = 8.3, 8.3, 3.6, Hz, 1H, major epimer), 3.84 (dild,14.9, 14.9, 7.5
Hz, 1H, minor epimer), 3.77 (ddd= 7.5, 7.5, 7.5 Hz, 1H, minor epimer), 3.70 (ddid,
8.6, 8.6, 7.1 Hz, 1H, major epimer), 3.64 (ddd; 6.4, 6.4, 3.0 Hz, 1H, minor epimers),
3.63-3.58 (m, 2H, two epimers), 3.49 (dd; 11.8, 3.0 Hz, 1H, minor epimer), 3.34 (dd,
J=11.8, 5.8, 1H, major epimer), 2.78 (dd; 12.6, 4.3 Hz, 1H, major epimer), 2.70 (dd,
J=13.5, 6.8 Hz, 1H, minor epimer), 2.62 (dd; 13.5, 8.1 Hz, 1H, minor epimer), 2.59-
2.54 (m, 2H, two epimers), 2.24 (ddb= 15.6, 15.6, 7.9 Hz, 1H, minor disastereomer),
1.96 (dddd,J = 15.0, 15.0, 7.3, 7.3 Hz, 1H, minor epimer), 1.88-1.82 (m, 1l&jom
epimer), 1.70-1.61 (m, 2H, two epimer§}C NMR (125 MHz, CDGJ) & 140.8, 140.3,
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128.9, 128.7, 128.6, 128.4, 128.3, 84.7, 90.0, 67.6, 67.3, 64.0, 62.6, 62.8142.69.3,
34.9, 33.0, 31.9HRMS (EI") m/z calcd for GoH160, [M]™: 192.1150, found: 192.1131.

OH

O
O Dess-Martin Periodinane O L
> H
CHyCl,

Bn 14 Bn

2-Benzyl tetrahydrofurfuryl aldehyde (14).
Dess-Martin periodinane (122 mg, 0.288 mmol) was added to aiosolutf

oxacycloalkane alcohol (46 mg, 0.240 mmol) in,CH (1 mL) at 0 °C. The reaction
was stirred at room temperature for 2 h. The resultingtioamixture was diluted with
CH.Cl> (10 mL), and then washed with (1:1, v/%2® mL) sat. NaHC®(aq) and sat.
NaxS05(aqg). The resulting organic layer was dried oves3@, and then concentrated
under reduced pressure to yield a colorless oil. The omagtve rise to pure aldehyde
14, no purification was required (27 mg, 59 % vyieldR vmax 3027, 2940, 1730, 1496,
1454 cmt. *H NMR (500 MHz, CDGJ) (1.5:1 mixture of diastereomer)9.79 (d,J =
2.0 Hz, 1H, one epimer), 9.57 (@, = 1.5 Hz, 1H, one epimer), 7.34-7.31 (m, 4H, both
epimers), 7.24-7.20 (m, 6H, both epimers), 4.35 (dd,7.6, 1.8 Hz, 1H, one epimer),
4.23-4.22 (m, 1H, one epimer), 4.09-4.05 (m, 1H, one epiMedP-3.99 (m, 1H, one
epimer), 3.96-3.90 (m, 2H, both epimers), 2.97-2.86 (m, 3H, lmihees), 2.73 (dd) =
13.5, 8.5 Hz, 1H, one epimer), 2.63-2.56 (dddlé; 14.0, 14.0, 7.0, 7.0 Hz, 1H, one
epimer), 2.51-2.46 (m, 1H, one epimer), 2.06-1.98 (m, 2H, pmaee), 1.80-1.71 (m,
2H, one epimer), **C NMR (125 MHz, CDCJ) 6 203.2, 202.2, 139.9, 139.5, 129.0,
128.7, 128.7, 126.6, 126.6, 87.1, 85.1, 69.0, 68.6, 53.6, 44.8, 43.3, 38.7, 35.313..
HRMS (CI") m/z caled for GoH1gNO, [M+NH4]*: 208.1338, found: 208.1332.
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/\/MgBr,THF, Cul P
(P T
“'OH

trans-2-Allylcyclohexanol.
Allylmagnesium bromide (7.2 mL of a 1.0 M solution i@t 7.2 mmol) was added

dropwise to a solution of cyclohexene oxide (0.61 mL, 6.0 bnanad copper (1) iodide
(171.5 mg, 0.9 mmol) in THF (10 mL) at -2D. The reaction was allowed to warm up to
ambient temperature. After 17 hours, the reaction was quencitie aqueous saturated
NH4CI (20 mL) and extracted with £ (3x20 mL). The combined organic layers were
dried over NaSQO,, concentrated, and purified by column chromatography (20@A&t
Hexanes) to afford the title alcohol (635 mg, 76 % yield aslorless OilIR vmax 3343,
3075, 2927, 2856, 1640, 1448 tntH NMR (500 MHz, CDGJ) & 5.85-5.78 (m, 1H),
5.04 (ddJ=17.1, 1.6 Hz, 1H), 4.99 (dd,= 10.1, 0.9 Hz, 1H), 3.26-3.19 (m, 1H), 2.46-
2.41 (m, 1H), 1.96-1.92 (m, 2H), 1.84 (br s, 1H), 1.76- 1.20 (m, G19%-0.83 (m, 1H);
13C NMR (125 MHz, CDCJ) ¢ 137.7, 116.1, 74.7, 45.1, 37.6, 35.8, 30.5, 25.7, 25.1;
HRMS (CI") m/z calcd for GH2oNO [M+NH,]*: 158.1545, found: 158.2168.

H
O/\/ mCPBA : OH
"'OH 69% ch}M/
H

(Octahydrobenzofuran-2-yl)methanol.
Reaction oftrans-2-allylcyclohexanol (495 mg, 3.5 mmol) withCPBA (1.47g, 4.25

mmol) following the general procedure afforded 375 mg (69%) efitle alcohol as a
colorless oil (2:1 mixture of epimerdR vmac 3421, 2932, 2857, 1652 &m'H NMR
(500 MHz, CDCY) & (major epimer) 4.09-4.02 (m, 1H), 3.65-3.53 (m, 1H), 3.51-@1
1H), 3.11-2.99 (m, 1H), 2.69 (br s, 1H), 2.11-2.10 (m, 1H), 1.8& (m, 1H), 1.81-1.73
(m, 2H), 1.69-63 (m, 1H), 1.60-1.52 (m, 1H), 1.33- 0.97 (m, 5H)pgmepimer) 4.15-
4.09 (m, 1H), 3.65-3.53 (m, 1H), 3.51-3.41 (m, 1H), 3.11-2.99 (m, 218%, (br s, 1H),
2.11-2.10 (m, 1H), 2.00- 1.92 (m, 1H), 1.88-1.84 (m, 1H), 1.81-1.72kN,1.69-63 (m,
1H), 1.33- 0.97 (m, 5H)**C NMR (125 MHz, CDCJ) &: 84.2, 82.7, 79.2, 78.0, 66.0,
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65.7, 46.0, 45.2, 33.3, 33.2, 31.47, 31.42, 29.3, 29.1, 25.9, 25.8, 24.45, 12RM3,
(CI") m/z caled for GH2oNO2 [M+NH,4]™: 174.1494, found: 174.1434.

OH  pwmp H
™ e §
0 50% O o
H

H
15

I
T

Octahydrobenzofuran-2-carbaldehyde (15).
Oxidation of racemic (octahydrobenzofuran-2-yl)methab6l3 mg, 0.320 mmol) using

Dess-Martin periodinane following the general procedureaaefi 22 mg (50 % vyield) of

the title aldehyde as a colorless oil (2: 1 mixture ofmeps).IR vmax 2934, 2858, 1731
cm™; *H NMR (500 MHz, CDCJ) § (major epimer) 9.72 (s, 1H), 4.32 @z 10.7 Hz,

1H), 3.21 (ddd,J = 10.5, 10.5, 3.7 Hz, 1H), 2.23-2.17 (m, 2H), 2.00- 1.72 (m, 4H), 1.53-
1.05 (m, 5H); (minor epimer) 9.68 (s, 1H), 4.36J& 8.2 Hz, 1H), 3.16 (dddl = 10.4,

10.4, 3.8 Hz, 1H), 2.34-2.27 (m, 2H), 2.00- 1.72 (m, 4H), 1.53- 1.05H),"*C NMR

(125 MHz, CDCJ) 6 203.4, 203.0, 85.0, 84.8, 81.8, 81.6, 45.4, 44.8, 34.0, 33.09, 33.07,
31.4, 31.2, 29.0, 28.96, 25.7, 24.3, 24.MRMS (CI") m/z calcd for GH1sNO,
[M+NH,]*: 172.1337, found: 172.1583.

H H
(O/\\r\/ mCPBA, CH,Cl, % LO/\I\/>
> + IIII\
OH =6 on Lo oH

(x)-Hexahydro-2H-furo[3,2-b]pyran-2-yl)methanol.
To a solution of 2-allyl-3-hydroxytetrahydropyran (582 mg, 4.10 mm@repared as

described by Roussea al.),** in CH,Cl, (21 mL) was addednCPBA (1.70g, 4.92
mmol) at 0 °C. The reaction was warmed up to room tesiyer and stirred for 12 h.
The reaction mixture was concentrated under reduced peesSHCt (20 mL) was
added and mixed well, before cooling in an ice-water bathe precipitate ri-chloro-
benzoic acid) was filtered off by vacuum filtrationhe€lmother filtrate was transferred to

11 Simart, F.; Brunel, Y.; Robin, S.; Rousseau, G. Tetrahedron 1998, 54, 13557-13566.
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a separatory funnel and extracted with a sat. NaH&€) (20 mL), the aqueous layer
was saturated with solid NaCl and back-extracted with k8320 mL). The combined
organic extracts were dried over JS&y, then concentrated under reduced pressure. The
residue was purified by column chromatography (4 % MeOH HhQL, Ry(cis-syn
isomer) = 0.22, Rcis-anti isomer) = 0.16) to yield both isomers as colorless (Qis-syn
isomer — 40 % vyieldgis-anti isomer 21 % yield). The relative configurations of tive
isomers were determined by NOE experiments.

Cis-Syn isomer cis-anti isomer

Figure 1. NOE Experiment Results.

0 H
H cis-syn isomer: IR vmax 3425, 3026, 2936 cm *H NMR (500 MHz,

CDCh) & 4.19-4.17 (m, 1H), 3.87 (s, 2H), 3.74-3.70 (m, 2H), 3.59@@,11.1 Hz, 1H),
3.37-3.32 (ddy) = 11.7, 11.7 Hz, 1H), 3.08 (br s, 1H), 2.19-2.17 (m, 1H), 2.10-207 (
1H), 1.89-1.82 (m, 2H), 1.69-1.67 (m, 1H), 1.32-1.29 (m, 1 NMR (125 MHz,
CDCL) & 78.2, 76.4, 76.3, 66.8, 65.2, 35.6, 25.2, 2HRMS (CI*/NH3) m/z calcd. for
CsH1403 [M+NH.]*: 176.1285, found: 176.1287.

oH
K/\I\/(>””\OH

H cis-anti isomer: IR vmax 3439, 2926, 2874 cf *H NMR (500 MHz,
CDCh) & 4.38 (d,J = 5.4 Hz, 1H), 3.96 (s, 1H), 3.86-3.84 (m, 2H), 3.7Q)(d,11.5 Hz,
1H), 3.47 (ddJ = 11.3, 5.3 Hz, 1H), 3.35-3.30 (ddl= 11.9, 5.3 Hz, 1H), 2.41 (s, 1H),
2.05 (d,J = 14.3 Hz, 1H), 1.96-1.92 (dd,= 13.2, 6.4 Hz, 1H), 1.86-1.78 (m, 2H), 1.69-
1.64 (dd,J = 14.2 Hz, 1H), 1.32 (d, 1H = 11.9 Hz).**C NMR (125 MHz, CDCJ) &
79.1, 77.3, 75.8, 66.5, 65.1, 35.8, 25.7, 26lRMS (CI*/NH3) nmvz calcd. for GH1403
[M+NH,]*: 176.1283, found: 176.1287.
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0 H Dess-Martin Periodinane 0]
% - %
CH,CI \
O OH 22 o ©

H H
16

(x)-Hexahydro-2H-furo[3,2-b]pyran-2-carbaldehyde (16).

Dess-Martin periodinane (209 mg, 0.729 mmol) was added to aosohftalcohol (96
mg, 0.608 mmol) in CkCl, (3 mL) at 0 °C. The reaction was stirred at room
temperature for 3 h. The resulting reaction mixturs Wiltered through a fritted funnel
then washed with diethyl ether. The resulting motlimate was concentrated under
reduced pressure. Diethyl ether was added and the solutiswiviesl and placed in an
ice-bath, the precipitate (Dess-Martin periodinane dgpcts) were filtered off through a
cotton pipette and washed with cold diethyl ether. Tlsiltiag solution was then
concentrated under reduced pressure. The residue wavelisgolCHCI, (5 mL) and
quickly filtered through a pad of silica, and then conaat under reduced pressure to
yield a colorless oil (32 mg, 31 % yieltf). The reaction gave rise to 90 % pure aldehyde
162 IR vmax 2954, 2916, 2848 cm 'H NMR (500 MHz, CDCJ) § 9.77 (s, 1H), 4.27
(d,J=10.2 Hz, 1H), 3.99-3.87 (m, 3H), 3.35 (dd; 12.2, 12.2 Hz, 1H), 2.30 (dddil=
10.2, 10.1, 3.6, 3.5 Hz, 1H), 2.20 (ts 13.7 Hz, 2H), 1.96-1.89 (m, 1H), 1.79-1.72 (m,
1H), 1.38 (dJ = 13.5 Hz, 1H).**C NMR (125 MHz, CDC}) § 205.2, 81.5, 77.8, 75.0,
66.6, 39.0, 25.5, 20.HRMS (CI*'/NH3) nvz calcd. for GH1603 [M+NH4]™: 174.1130,
found: 174.1126.

12 Aldehyde 16 is water soluble, therefore, the general workup method (washing
with saturated aqueous solutions of Na;S203 and NaHCO3z) had to be avoided. In
addition, 16 appears to be unstable to silica gel column chromatography; therefore,
filtration through a small pad of silica needs to be done quickly to avoid
decomposition.

13 Purity of aldehyde was determined by 'H NMR.
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Quartz test tube

UV 300 nm HO
)K /COH Benzene (0. 1M) )
Ph ~ Ph

61% -

(3,3,4-trimethyl-4-phenyloxetan-2-yl)methanol.
(3,3,4-trimethyl-4-phenyloxetan-2-yl)methanol was prepared mfracommercially

available acetophenone and 3-methyl-2-buten-1-ol as repdrtéd. NMR (500 MHz,
CDCh) § 7.34-7.31 (m, 2H), 7.26-7.21 (m, 3H), 4.56 (d¢; 6.6, 4.8 Hz, 1H), 3.81 (dd,
J=11.7, 7.2 Hz, 1H), 3.69-3.66 (dd= 11.7, 4.4 Hz, 1H), 1.82 (s, 3H), 1.31 (s, 3H),
0.72 (s, 3H).

HO (@] IBX, reflux
—_—

= Ph 70 %

17

3,3,4-Trimethyl-4-phenyloxetane-2-carbaldehyde (17).
Oxidation of the alcohol (150 mg, 0.73 mmol) using IBX followithe general procedure

afforded the title aldehyde (101 mg, 70 % vyield) as a colodéstR vmax 2937, 1727,
1467, 1255 cm; *H NMR (500 MHz, CDCJ) § 9.86 (d,J = 1.5 Hz, 1H), 7.37-7.25 (m,
5H), 4.73 (dJ = 1.6 Hz, 1H), 1.76 (s, 3H), 1.41 (s, 3H), 0.71 (s, 3FQ; NMR (125

MHz, CDCE) & 203.5, 144.5, 128.2, 127.0, 124.3, 90.6, 87.4, 47.5, 25.7, 23.5, 22.0;
HRMS (CI") m/z caled for GaHooNO, [M+NH 4] ™: 222.1494, found: 222.1488.

(j\/ Swern H
o OH o)
45%

o
18

Tetrahydro-2H-pyran-2-carbaldehyde (18).
Swern oxidation of racemic tetrahydropyran-2-methanol (InZQ 15 mmol) following

the general procedure afforded 1.32 g (77 % yield) of tleeditiehyde as a colorless oll

14 Stegmann, V. R.; Adam, W. Synthesis, 2001, 1203-1214.
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as reported. '"H NMR (500 MHz, CDGJ) § 9.61 (s, 1H), 4.08-4.05 (m, 1H), 3.82 (dd,
= 11.2, 2.8 Hz, 1H), 3.54 (ddd= 11.2, 11.2, 3.0 Hz, 1H), 1.94-1.83 (m, 2H), 1.68-1.41
(m, 4H).

Bt

O O

Tetrahydro-2H-pyran-2-one (19).
Lactonel9 was synthesized by reacting aldehydé60 mg, 0.6 mmol) with 10 mol %

catalyst loading o6 (25.6 mg, 0.06 mmol) and DBU (7,2, 0.048 mmol). The reaction
was performed by following the general procedure. The crudepurified by column
chromatography (50 % EtOAc/Hexane) to yield a colorles$4@i mg, 78 % yield).lH
NMR (500 MHz, CDCJ) & 4.31 (t,J = 5.8 Hz, 2H), 2.53(t) = 6.9 Hz, 2H), 1.91-1.83
(m, 4H).

: o0 Yo

(R)-6-(Benzyloxymethyl)tetrahydro-2H-pyran-2-one (20).

Lactone20 was synthesized by reacting aldehy@g60 mg, 0.254 mmol) with 10 mol %
catalyst loading 06 (11 mg, 0.025 mmol) and DBU (&, 0.021 mmol). The reaction
was performed by following the general procedure. The crumke purified by column
chromatography (30 % EtOAc/Hexane) to yield a colorleksg&6img, 98 % yield).d]p
—16 € 1.00, CHCJ); IR vimax 3062, 3030, 2866, 1727, 1496, 1241'¢cmiH NMR (500
MHz, CDCE) & 7.59-7.18 (m, 5H), 4.58 (s, 2H), 4.48 (dd; 10.2, 3.8 Hz, 1H), 3.65-
3.58 (m, 2H), 2.58 (dddl= 17.7, 6.0, 6.0 Hz, 1H), 2.47 (ddd= 17.6, 8.8, 6.8 Hz, 1H),
1.97-1.25 (m, 4H);*C NMR (125 MHz, CDCJ) & 171.2, 137.9, 128.5, 127.8, 127.7,
79.2, 73.6, 72.0, 29.7, 24.6, 18:8RMS (EI") mVz calcd for GsH1705 [M+1]": 221.1178,
found: 221.1189. HPLC (CHIRALPAK® IC column 30 %%°rOH/Hexanes at 0.1
mL/min., UV detection at 254 nm, major peak at 29.5 min.,ompeak at 27.4 min.,
>99% ee).
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Tetrahydro-6-O-(tert-butyldimethylsilymethyl)-2H-pyran-2-one (21).

Lactone21 was synthesized by reacting aldehydg62 mg, 0.254 mmol) with 30 mol %
catalyst loading 06 (33 mg, 0.0762 mmol) and DBU (8., 0.609 mmol). The reaction
was performed by following the general procedure. The crudepurified by column
chromatography (20 % EtOAc/Hexane, Rf = 0.31) to yield aréds oil (18 mg, 29 %
yield).® IR vmax 2955, 2930, 2857, 1742 &¢m*H NMR (500 MHz, CDC)) § 4.36-4.31
(dddd,J =9.2, 9.2, 3.9, 3.9 Hz, 1H), 3.76 (ddd,5 14.8, 10.8, 4.1 Hz, 1H) 3.70 (ddH,
=16.2, 10.7, 5.4 Hz, 1H), 2.60-2.57 (ddd; 12.5, 12.5, 6.1 Hz, 1H), 2.47-2.42 (m, 1H),
1.97-1.92 (m, 1H), 1.73-1.69 (m, 1H), 0.88 (s, 9H), 0.07 (s, 385, (&, 3H),**C NMR
(125 MHz, CDC}) & 171.5, 80.5, 65.3, 30.1, 26.0, 24.6, 18.5, -5.2, -5.3, HRMS
(CI"/NH3) m/z calcd for GoHogNO3Si [M+NH,4] *: 262.1838, found: 262.1833.

A

o 0

5-Benzyltetrahydro-2H-pyran-2-one (22).

Lactone22 was synthesized by reacting aldehy@460 mg, 0.316 mmol) with 10 mol %
catalyst loading o6 (13.5 mg, 0.0316 mmol) and DBU (3i&, 0.0253 mmol). The
reaction was performed by following the general procedune. cfude was purified by
column chromatography (30 % EtOAc/Hexane) to yield a tderoil (54 mg, 90 %
yield). IR vmax 2924, 1736, 1496, 1454, 1183 tm'H NMR (500 MHz, CDCJ) § 7.32-
7.14 (m, 5H), 4.29 (dd] = 10.7, 3.4 Hz, 1H), 4.01 (dd,= 10.5, 10.5 Hz, 1H), 2.66-2.58
(m, 3H), 1.58-2.50 (m, 4H)C NMR (125 MHz, CDCJ) & 171.4, 138.6, 129.0, 128.8,
126.8, 73.2, 38.0, 34.8, 29.1, 25HRMS (EI") m/z calcd for GoH140: [M] *: 190.0994,
found: 190.0993.

15 The carbene catalyzed reaction gave rise to > 95 % conversion, the crude only
contained the carbene and the product. However, due to the instability of 22 on
silica, only 29 % of the lactone was isolated pure.
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5-Propyltetrahydro-2H-pyran-2-one (23).

Lactone23 was synthesized by reacting aldehy@s50 mg, 0.35 mmol) with 10 mol %
catalyst loading 06 (15 mg, 0.035 mmol) and DBU (4., 0.028 mmol). The reaction
was performed by following the general procedure. The crumke purified by column
chromatography (20 % EtOAc/Hexane) to yield a colorleb§4@i mg, 94 % yield)IR
Vmax 2958, 2873, 1738, 1459, 1338, 1182, 1055'citH NMR (500 MHz, CDCJ) &
4.32 (dd,J = 11.1, 4.5 Hz, 1H), 3.94 (dd,= 9.8, 9.8 Hz, 1H), 2.60-2.49 (m, 2H), 2.08-
1.85 (m, 2H), 1.58-1.51 (m, 1H), 1.41-1.23 (m, 4H), 0.93 £#,6.9 Hz, 3H); *C NMR
(125 MHz, CDCY) § 171.7, 73.8, 33.8, 32.6, 29.2, 25.6, 20.0, 144BMS (EI') mVz
calcd for GH140, [M] *: 142.0994, found: 142.0994.

Bn

@!

o O
24

Tetrahydro-4-(phenylmethyl)-2H-pyran-2-one (24).

Lactone24 was synthesized by following the general procedure, fral@hgtiel4 (27
mg, 0.142 mmol), 20 mol % catalyst loadingéafL2 mg, 0.0284 mmol) and DBU (4.,
0.0228 mmol). The crude mixture was dissolved in,ClH and then quickly passed
through a pad of silica to yield a colorless oil (26.5 mg, 98éM). IR vmax 2917,1736,
1251, 1219, 1082m*. *H NMR (500 MHz, CDCJ) § 7.33-7.15 (m, 5H), 4.43-4.39 (m,
1H), 4.25-4.22 (m, 1H), 2.67-2.64 (m, 3H), 1.93-1.89 (m, 2H), 1.93-1.8aK#)),1.65-
1.54 (m, 1H), 1.34-1.26 (m, 1H}°C NMR (125 MHz, CDCJ) & 171.1, 138.6, 129.2,
129.1, 126.8, 68.7, 42.5, 36.5, 33.7, 28{RMS (EI') m/z calcd for G,H140, [M]™:
190.0994, found: 190.0995.
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Octahydro-2H-chromen-2-one (25)°
Lactone25 was synthesized by reacting aldehy&g40 mg, 0.26 mmol) with 10 mol %

catalyst loading o6 (11.1 mg, 0.026 mmol) and DBU (3l, 0.021 mmol). The
reaction was performed by following the general procedune. cfude was purified by
column chromatography (30 % EtOAc/Hexane) to yield a tederoil (35 mg, 88 %
yield). '"H NMR (500 MHz, CDCJ) § 3.87 (dddJ = 10.8, 10.84.2 Hz, 1H), 2.71-2.64
(m, 1H), 2.58-2.50 (m, 1H), 2.12-2.09 (m, 1H), 1.89-1.83 (m, 3H),-1.88 (m, 1H),

1.64-1.58 (m, 1H), 1.56-1.37 (m, 2H), 1.34-1.21 (m, 2H), 1.10-1.15 (m, 1H)

mo
H
26

(x)-Hexahydropyrano[3,2-b]pyran-2(3H)-one (26).
Lactone26 was synthesized by following the general procedure fratehgdel6 (29

mg, 0.186 mmol), 30 mol % cataly§t and DBU (2uL, 0.0149 mmol) was used. An
aqueous workup was avoided, due to concerns of water soluthktefore, the reaction
was quickly filtered through a small pad of silica andhaemtrated under reduced
pressure. The reaction was purified by column chromgbbgrél00 % EtOAc, Rf =
0.38) to yield a colorless oil (18 mg, 62 % yield).IR vmax 2950, 1724 ci. *H NMR
(500 MHz, CDCJ) & 4.32 (s, 1H), 4.00-3.96 (m, 1H), 3.65 (s, 1H), 3.52 (Hd, 12.2
12.2 Hz, 1H), 2.71-2.63 (m, 1H), 2.48-2.42 (m, 1H), 2.13&,14.1 Hz, 1H), 2.05-1.90
(m, 3H), 1.77-1.71 (m, 1H), 1.40 (d,= 13.7 Hz, 1H)*C NMR (125 MHz, CDCJ) &
171.3, 75.5, 69.4, 67.7, 28.3, 25.7, 25.2, 1HRMS (EI') m/z calcd. for GH1,05 [M]*:
156.0785, found: 156.0786.

16 Griffiths, D. V.; Wilcox, G. J. Chem. Soc Perkin Trans. 11 1988, 431-436.
17 The yield was determined based on the NMR purity of the starting material.
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4,4,5-Trimethyl-5-phenyldihydrofuran-2(3H)-one (27).

Lactone27 was synthesized by reacting aldehydg50 mg, 0.25 mmol) with 10 mol %
catalyst loading o6 (10.7 mg, 0.025 mmol) and DBU (2.98, 0.02 mmol). The
reaction was performed by following the general procedune. cfude was purified by
column chromatography (30 % EtOAc/Hexane) to yield a tzderoil (43 mg, 86 %
yield). IR vmas 2975, 1772, 1446, 1242, 1056 tm'H NMR (500 MHz, CDCJ) &
7.38-7.26 (m, 5H), 2.66 (dl = 17.1 Hz, 1H), 2.20 (d) = 17.8 Hz, 1H), 1.81 (s, 3H),
1.30 (s, 3H), 0.69 (s, 3H)*C NMR (125 MHz, CDCJ) & 175.6, 141.4, 128.4, 127.6,
124.7, 91.4, 44.4, 42.8, 26.0, 24.3, 2HRBMS (EI') m/z calcd for GzHi60, [M] ™
204.1150, found: 204.1147.

O

G

28

Oxepan-2-one (28)*

Lactone28 was synthesized by reacting aldehy®s60 mg, 0.53 mmol) with 10 mol %
catalyst loading o6 (22.6 mg, 0.053 mmol) and DBU (648, 0.042 mmol). The
reaction was performed under reflux for 10 days. The cwale purified by column
chromatography (30 % EtOAc/Hexane) to yield a colorleb§28i mg, 48 % yield)'H
NMR (500 MHz, CDCJ) ¢ 4.23 (t,J = 4.6 Hz, 2H), 2.63 (tJ = 6.5 Hz, 2H), 1.64-1.59
(m, 6H).

18 Brodsky, B. H.; Bois, ]. D. J. Am. Chem. Soc. 2005, 127,94305-95080.
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31 2049
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i OSINE
=8 2
8 0.30 2
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= b 10,00 cn
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ROBHD 5 nm TXI 13C Z
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s s12
8 4
B 31446541 Hz
“10RES 0.479836 Wz
[ 1.0420724 sec
® 8192
W 15,300 usec
E 5.00 usec
TE 98.1 K
1 0.00000000 sec
a1 0.03000000 sec
ICREST 0.00000000 sec
ACHRK 0.01500000 sec
GHANNEL 1
13C
11.00 usec

-3.00 B
125.7703194 WHz

CHANNEL f2
POPRG2 waltz16
wea 1H
cpD2 80.00 usec
Lz 0.00 08
L1z 21.16 o8
sFO2 500. 1320000 WHz

- Processing parameters
65536

553

1257677713 WHz
EN
[}

8 0.00 Hz
B a
T 1.40

10 NMR plat paraneters
x

20.00 cn
¥ 9.00 cn
=1p 220.000 ppm

27665.74 Hz
0.000 ppn
. | . . . . | . . . . | . . . . | . . . . 0.00 e
sPHC 11.00000 ppn/en
ppm e 150 100 50 1zeH 138333545 Hz/em
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Surrant Data Paranstara
\ANE KT-2-

*RACND 1

“2 - Acquiaition Ferameters
28t 20080803

Tine
INSTAUN snec
SAQBAD 5 nm Dual 19F/
LPADG 230

D 32768
SOLVENT acetane

3 ]

3 2

B 524090 Hz
“I0RES 0.190733 Hz
w0 26214017 sar
0 512

M 80.000 ugac
E 6.00 usec
E 315.0 K

1 1.00000000 sec
WCREST 0.00000D00 sac
HONRK 0,04600000 sec

- CHANNEL £1
"
10,00 uane

5.5 B
600.1326306 MHz

Ly
Fa1

“1 - Acquisition paramaters
oo 2

]
Fu 500, 1324 Miz
“10REs 20.011525 Hz
Y 10.243 ppn
“nHonE states

=2 - Processing paraneters

51 2788
s 500.4300128 WHZ
o EM
388 ]
B 0.80
B ]
x 1.00

©1 - Processing parameters
s1

“cz TPPL
F 500.4300000 Mz
o no
e 2
I 0.30 H
® 0.1

1D MR plot parameters
X

50.00 cn
10.000 pom

5004.30 Hz
0.000 ppm

K 0.00 Hz
0.50000 ppn/cm

25006502 Hz/cn

Suprent Data Paraneters

NAME KT-3-162C (Carbon)
XPN 2
ROCND 1

2 - Acquisition Paraneters
Jate_ 20080904
Tine 2
INSTAUM spect
DD 5 mm TXI 4H-13
LPAOG 290620

0] 32768
SOLVENT coc13

3 129

by 4

Bl 31445541 Hz
“TORES 0.953672 Hz
0 0.5210812 sec
® 25.4

b 15.900 usec
E 6.00 usec
13 9975 K
1 0.50000000 sec
11 0.03000000 sec
ACREST 0.00000000 sec
ACHAK 0.01500000 sec

CHANNEL £1

13
13.00 usec

-3.00 08
125.8206594 Mz
CHANNEL £2
Waltz16

H
B0.00 usec
0.50 08

13.01 d
500.3320000 MHZ

“2 - Processing parameters

B 65536
Bl 125.8080560 Mz
VOR N

38 [

8 1.00 Hz

B [

x 1.40

1D NMA plot parameters

x 20.00 cn

bd 5.00 cn

1p 160.000 ppn

1 20120.29 Hz

2 -24.799 ppn

£ -3110.94 Hz
PHCH 9.239% ppn/cn

azon 1162.46155 Hz/cm
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“urrent oata Farameters
e K-

XN
SRICND

3150
1
1

%2 - Acauisition Paramsters
late. 20080827

ing
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RBHD
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SOLVENT
s

wet
3

Ly
so

acetane
]

H

624995 Hz

0.130736 Hz

2.6214347 sec
22

80.000 usec
5.00 usec
9.0 K
1.06000000 ac
0.00000000 sec
0.01500000 sec

CHANNEL F1

1H
7.00 usec

5004326905 MHZ

1 - Acouisition oaramaters
0 H

o
o1
“I0RES
n

“nDE

265

500.1324 Mz

20.011528 Hz
10.243 ppm
Stetes

72 - Processing paransters
s1

F3
i
ss8
B
B
By

1
“ca
3
I
s=a
B
B

10 WNR plat parameters
x 0.0

Y
P

i

2
SPHCN
AzcH

500.1300134 Wiz
N
0
0,30 Hz
0
1.00

- Pracessing paraneters
S

PP
500.1300000 Mz
m
e
0.30 Wz
0.1

0 cn
50.00 cm
10.000 ppm
5001.30 Hz
0.000 ppm
0,00 H

0.50000 ppn/cn

260.08502 Hz/tn

Survent Data Pananetars
We KT-3-15

=xra
aRoon0

2
1

%2 - Atusition Paramsters
dnte_ 20080527

2

CHANNEL 11

0.00000000 sec
0.03000000 sec
0.00000000 sec
0.01500000 sec

x
11,00 usec
Xy

125.7703454 Wiz

12

2115 o
500. 1320000 Mz

1 - Avnuisition paransters
wo 2

™
5701
s

B
“nMOE

255

500.1324 Miz

20011525 Hz
10.243 ppm
States

%2 - Processing paraneters
51

5
ow
=8
8
E)
ES

125.7977635 Wz
e
[

0.0 W
[}

140

- Processing paraneters
208

w2

10 N plot parameters
x 20.10

b
P

TPPL
500. 1300000 Mz
2
0.30
01
0 en

100,000 ppm
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Surrent Data Panameters
i K1-3-52,
PN 1
sRICNO 1

2 - Acquisition Paranatars
Tata_ 20080703

Tina
INSTRIN spect
SROBHD 5 mn TXT 30 Z
SLLPROG 2030

Il 2758
SILVENT scetane

s ]

s 2

i 5243.9%5 Hz
“I0RES 0.180735 H
o 2.6214817 sac
B 2

W 80.000 usac
E 6.00 usec
13

1 1.00000000 sec
{CAEST £.00000000 sec
DK 0.01500000 sec

CHANNEL f1

]
7.00 usec

0.00 a8
500. 1326908 Mz

“1 - Acquisition paranatars
2

i
i)

31 500. 1324 Wz
“I0RES 20011526 Hz
W 10.243 pom
“nMODE States

=2 - Processing paraneters
51

5 500.1300138 Mz
i BN
= o
8 0.30 Hz
B 0
5 1.00

2 TPPI
3 500. 1300000 Mz
o no
= 2
B 0.30 Hz
B 0.1

10 WHR plot paraneters
x 20.0

0 o
v 20.00 cn
10 41.000 ppm
1 5501.43 Hz
el -1.000 pon
2 -500.13 Hz
sPUCH 0.50000 ppa/cn
1zn 30007800 Hz/cm

Zurrent Data Parameters

VAME KT-3-524
SXPND 3
AacNg 1

2 - ACOUiBition PArameters

Jate_ 080703
Tine 15.15
INSTRUM spect
MEBHD 5 mm TXI 136 Z
SULPAAG 2798620
] 65535
SOLVENT £oc13
i 45
8 4
SiH 31446.541 ez
“I0RES 0.479835 Hz
w 1.0420724 se0
6 16384
W 15900 uses
I 6.00 usec
T 285.7 K
1 0.00000000 sec
an 0.03000000 sec
JCREST 0.00000000 sec
acHAK 0.01500000 sec
CHANNEL 1
1c
11.00 usec

-3.00 08
125.7703134 MHz

POPAG2

wez "
acPO2 80.00 usec
12 0.00 0B
ERE] 21.15 0B
sF2 500.1320000 MHZ

2 - Processing paraneters
1

F 125.7577650 WHz
AW EM
358 0
Kl 0.00 Hz
Erl [}
T 1.40

10 NMA plot paraneters
x 20.00 cn
10.00 cn

224.858 ppm

2827764 Hz
-25.198 ppm

K -3168.90 Hz
12.50282 ppn/cn

1572.32703 Hz/cn
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T AME L-5-40-2
XPND 1
ROCND '
2 - Acquisition Parameters
Jate_ 20080930
Time 11.01
INSTRUM 3pect
JOBHD 5 nm TXI 1H-13
3ULPRDG 2930
32768
SOLVENT coc13
\5 8
% 2
3WH 6009.615 Hz
“IDRES 0.183339 Hz
) 2.7263477 sec
B
b 83.200 usec
%k 6.00 usec
e 288.0 K
3t 1.00000000 sec
MCREST 0.00000000 sec
MCWAK 0.01500000 sec
CHANNEL F1
H
a1 10.00 usec
3Ly 0.50 dB
SFO1 500.3330897 iz
=2 - Processing parameters
51
F 500.3300123 NHz
ADH EM
33 0
B 0.30 Hz
3B 0
S 1.00
1D NMA plot parameters
X 20.00 cm
g 9.00 cm
ctp 12.000 ppm
7 |@ (D) & =2 2 |l (B B 6003.96 Hz
s o S|o|s 3 < oldl (o P ~0.000 ppm
g|s g|8|= 2 8 P b B g
= e ol - « -l IPMEM 0.60000 ppn/cn
rel] 300.19803 Hz/cm
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ppm 11 10 9 8 7 6 s} 4 3 2 1
ward-carbon
“urrent Data Parameters
AVE LH-5-40-2
- mouw—-ooo @ oo o -—a =XPNO 2
bl GITBEIBG SRR & 98 Rocha 1
= < CYO oo D E ~ e [ _
a o Aol ARA S NENE N S m@ %2 - Acquisition Paraneters
- TEYTTTTTT Jate_ 20080930
Tine 11.05
INSTAM spect
OBHD 5 mn TXI H-13
uLPAG 2guczo
2768
SOLVENT ooc13
. 274
» 4
B 31445541 Hz
“I0RES 0.959672 Hz
wa 0.5210812 seC
® 35.9
™ 15.900 usec
x 6.00 usec
T
o1 0.50000000 sec
o1 0.03000000 sec
“CREST 0.00000000 sac
YCHAK 0.01500000 sec
CHANNEL 1
=
13.00 usec
-3.00 6B
| E 125. 8206594 Wiz
|
CHANNEL 2
“PoPAG2 waltz16
wez It
“cro2 B0.00 usec
A2 0.50 0B
A1z 19.01 08
02 500.3320000 Wz
’ =2 - Pracessing parameters
! s1 6553
) ¥ 1258080599 Wz
oW no
558 0
5 8 0.00 He
B 0
x 1.40
! 10 NMA plot parameters
1 x 20.00 cn
L v 6.00 cn
=1p 220.000 ppn
= 27677.77 W
2 0.000 ppm
T T T T 2 I
ppm 200 175 150 125 100 75 50 25 o 138388867 Hz/cn
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ANE Li-5-43-2RE
ZXPNO 1
2ROCNO 1
72 - Acquigition Parameters
Jete_ 20081001
Time 16.38
INSTRUM spect
SAOBHO 5 mm TXI 1H-13
2ULPROG 2930
o 32768
SOLVENT €0c13
8
5 2
B 6009.615 Hz
“I0RES 0.183390 Hz
A 2.7263477 sec
A 80.6
o 63.200 ugec
JE 6.0D usec
TE 298.0 K
1 1.00000000 sec
MCAEST £.00000000 sec
MCHRK 0.01500000 seC
ay 10.00 ugec
AL
5FO1 500 .3330897 MHz
78 - Processing paraneters
51 32768
sF 5003300125 MHz
DR EN
s38 0
8 0.30 Hz
58 0
a 1.00
J 1D NMA plot parameters
X 20.00 oM
r 6.00 cm
1P 11,000 ppm
H 2|8 S ] 2 2 82| i 5503.63 tz
I3 @S o = 5} = op 0.000 ppm
g 8|8 a 8 = =Y P -
I3 <= - - o al [<l<ll= ' 0.00 Hz
= IPMCM 0.55000 ppm/cm
20N 275.18149 Hz/cn
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pam 10 B G 4
ward-carbon
Surrant Data Paramstars
we w5432
@0 2
asnmany o mo~ o SN oy 1
SHSYRNIaeY o N} D& o R
- CWSAUdM D © Sao N S Ao
- PR R IR 2 - Acquisition pananetens
Q T MmO AN NSNS [t} ST mm Bte_ 20081001
IS Tire 25
ST
RGO 5 an TXI 13C 2
AULPRO! xic20
6553
SoLVENT te13
s =
x 4
3 30445541 bz
“IoES 0,47883 He
w 0420724 sec
% 16384
» 15,900 usec
E 6.0 usec
I
% 0.00000000 sac
1 0.03000000 sec
oREST 0.00000000 sac
K 0.01500000 5t
CHINNEL F1 =
1
11.00 usec
-3.00 68
1207703134 Wiz
CHINNEL 2
1t216
H
80.00 usec
0.00
21.16 68
Fe 500. 1320000 Wiz
1 - hcquisition paraneters
o0 2
m 56
Fou 5001324 Wiz
“IORES 20.011526 Hz
El 243 pom
P States
2 - Processing paraneters
s w536
¥ 1257677905 Wiz
o o
=8 0
B 0.00 1
3 0
x 1.40
1 - Processing paranetens
F 2048
W 2 PRI
5 500. 1300000 Wiz
| l o o
M 8 2
B 0.30 He
E '
1D WA plot parareters
[T T T S T T R R S S R R R R R R R b4 .00 cx
ppm 200 175 150 125 100 75 50 25 ¥ 600 cn
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“urrant Data Paramatars
WM LW-5

XN
“ROGND

-46-3
1

1

“2 - Acquisition Parameters

Jate_
Ting
INSTRUM
R0BHD
ULPAOB
o

SOLVENT
s

by
3
“I0RES

20081002
10.18
spect.

5 MM TXI 43C 7

2030
32768
Acetone
8

2
6243.96 Hz
0.100735 1z

2.6214917 aec

15
80.000 ustc
6.00 usec

1,00000000 88x
0.00000DO0 sar
0.01500000 sec

CHANNEL. 71

H
7.00 usec

0.00 a8
500.1328005 Whz

1 - Arquisition parameters
o 2

o
501
“I0RES

E
“nMODE

1D NNR plot perametera
x 20.00

1P
1

Surrent Data Paraneters
W LN-5-4

600,1324 Mz

20.011506 Hz
10.243 pom
States

- Pracessing paranetens
32768

500,1300134 MHz
EN

0
0.30 Hz
]

1.00

- Pracessing paraneters
2048

TPP1
500,1300000 iz
2
0.30 HZ
0.1

en
6.00 cn
11.000 pom
5501,43 Hz
0.000 ppn
0.00 Hz

0.55000 ppn/cm

275.07150 Hz/em

63
2

1

=2 - Acquisition Paraneters
20081002

Jate_
rime
INSTRUM
RDBHD
aULPROG
™

SOLVENT

SPDPAG2
w2

o2

apec
5 TXI 13C Z
2gdc

CHANNEL 1

19,2
t

20
55535
coen

24

4
31445.541 Hr
0.47983 Hz
1.0420724 sec

15.800 user
6.00 user

0.00000000 s
0.03000000 s
0.00000000 sec
0.01500000 sec

11.00 usec
-3.00 08
1257703184 Mz

NEL F2

altzig

H

80.00 usec
0.00 B

2116
500. 1320000 Mz

1 - Acquisition parameters
wo 2

™
sF01
“I0RES

El
MO0

25

5001324 Mz

20.041526 Hz
10.243 ppm
States

=2 - Proessing parameters
a1

E
VN
EY)
8
B
x

1267577948 Wiz
o

0.00 2
]

140

1 - Processing paraneters
51 2088

]
5
VN
358
B

EY

10 WA plot parameters
x 20.0

B
P

TPPL
500. 1310000 MHz
o
2
0.30 Hz
0.1
0 en
B.00 cn

220.000 ppm
27666.71 e
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“unrant Data Paranatars
INE -6-48-2
£XPNO 1
3RaCNg ¢

3 - Acquisation Paramatars
Iote_ 20081003
Tima 1.2
INSTAUN spact
“ROBHD_ 3 A TXI 13C 7
aLPAOG 2g30

n 32788
SOLVENT Acetana
) 8
15 2
WH 5249.9% Hz
“I0RES 0.190735 Wz
0 2.6214817 sec
8 32
W 80,000 user
I
13 208.0 K
1.00000000 aeC
AcREST 0.00000000 saC
1CHRK 0.01500000 anc
CHANNEL F1
n
7.60 usec

Ly
st

0.00 0B
500. 1326805 NHz

“1 - dcquisition paremeters
0 2

m 255
sFo1 500.1324 Nz
“IDRES 20.011628 Hz
] 10.343 pon
“INODE Statas

=2 - Pracessing parameters
1 22788

5F 500.1300128 Nz
o o
38 ]
K] 0.30 iz
® o
T 1,00

“1 - pracessing parameters
51 2008

2 TRPL
s 500.4300000 N4
]
38 2
K] .80
B 0.1
10 WA plot parameters
x 20.00 cn
v 4.00 cn
11.000 pon
BB01.43 Hz
0.000 oo
0.00

0.55000 ppn/en
275.07150 Hz/cn

lurrent Data Parancters
AN 6482
AP 2
“ADEND 1

2 - Acquisation Paraneters
2008

INETAL

ADBHD & mm TXI 13T 2

3ULPAOX 294520

o 6353

saLVenT coe13

s £

15

W 31446.541 Hz

“IoRES 0.479835 Hz
0420724 sec

% 16384

W 18,900 usec

E 6.00 usec

e 298.0 K

1 1.00000000 s9¢

1 0.03000000 sec

iCREST 0.00000000 sec

1CHRC 01500000 sec

CHINEL 11

130
10.00

-3.m0 08
125.7703194 Mz

EL 12
sPOPRG2 Valtz16
ez ]
P2 80.00 usec
12 0.00 o
L1z 21,15
02 500. 1320000 Mz

1 - Aoauisition paranaters
o 2

n 55
500.1324 Wiz

w01
“IDRES 20014525 Hz
W X
“HDDE States

=2 - Processing paransters
st

6353
¥ 125.7877780 Wz
o m
558 ]
8 0.00 e
| [}
© 140

1 - Processing paraneters
s 2048

2 PR
i 500. 1300000 Mz
o n
is8 2
) 0.30 b

B
10 WA plot persmeters
x 20.10
10,00 cn

20.000 ppn
27666.71 He




OH

3 Bl R e R T e Wati e B S A= e e g o)
N AT aNBIInOBASCCEauSTS3Bomd
- aQ COORNNDODDINAUIOIADNITIDOOICDAING Y A D
= < ARRRRRRRANRNSSSoNITMmANGST oMo ad
2 o N oo oweeone e oadadadauiatn- - ---0aoo

= o =) © o) s (10| @) (w0

i 8 2 @ o3| B|m (@] F| (&

& ] S © al~|b|x|e|<| =

g < 8 b= &|5|8|3|38|5| |5

£ S - Qi o|<l<l<l<lal o
RN R AR A RAs KRR R R R R AR AR R KRR AR R R AR AR R AR KRR R AR R AR R AR R KARA KRR AR AR AR R AR A KRR RRARRARARRRRARRARAR

ppm 12 10 B 6 4
ward-carbon
~ o~ ) e cogourT@YOgon
& Sag = @ H~ SS83RbBmI3T3
< ~ SSS hay Sao M AUD DD ®DWEo0n—
a al [Tt te] ~ ~~ o LEEOOnmMmOoooo S
@ Ao o S INENES SN oIIII]S
!
!
'
i
i

o o o G G

ppm 200 175 150 125 100 75 50 25

S-41

urrent Data Parameters

NAME Li-5-82-2
=XPND 1
IROCNO 1

2 - Acouisition Parameters
Jate_ 20081023

Time 20.48
INSTRUM spect
AOBHD 5 mm TXI 1H-13
SULPAOG 2930

32768
SOLVENT toc13

8
%5 2
3WH 6009.615 Hz
“IDRES 0.183339 Hz
g 2.7263477 sec
£
n 83.200 user
9 6.00 user
TE 298.0 k
b} 1.00000000 sec
CREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1

ULt 1H
a1 10.00 useC
L1 0.50 dB
SFO1 500.3330887 Nz

2 - Processing parameters
31

5F 500.3300127 NHz
ADH EM
398 0
8 ©0.30 Hz
3B 0
£ 1.00

10 NNA plaot paraneters
oX

20.00 cm
Y 9.81 tm
1P 13.000 ppn
= 6504.29 Hz
ap 0.000 ppm
= 0.00 Hz
IPNCN 0.65000 ppn/cn
HzeM 325.21451 Hz/cm

urrent Data Parametens

AME LN-5-82-2
XPND 2
ROCND 1
2 - Acquisition Paraneters
date_ 20081023
Ting 20.54
INSTRUM apect.
AOBHD 5 mm TXI H-13
ULPAOE 2gdc20
™ 32768
SOLVENT LW}
5 E2
x5 Pl
SNH 31448.541 HZ
“IDRES 0.950672 Hz
\a 0.5210612 sec
® 45.3
™ 15.900 usec
x 6.00 usec
TE 298.0 K
21 0.50000000 sec
11 0.03000000 sec
VCREST .paanaana sec
ek .04500000 sec
CHANNEL 1
13
13.00 usec

3.1
1256206534 MHZ

P02 B0.00 USec
L2 0.50 dB
A12 18.01 08
F02 500.3320000 MHZ

72 - Pracessing paraneters

sI 5536
E 1258080522 MHZ
D o
ss8 Q
B 0.00 Hz
E a
] 1.40

1D NNR plot parameters
X

20,00 cn
v 6.00 cn
1P 220.000 ppn
i 27677.77 Hz
“2p 0.000 ppn
iz .00 Hz
MEH 11.00000 ppn/cn
HzeM 138388855 Hz/cm
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S-42

lurrent Data Paranstera
w w-5-70

*ROCNG 1

‘e - Acuisition Parometers
1ate 20081012

INSTRUM spec
SROBHD 6 nm TXT 130 7
SULPROG 2030
n 22788
I0LVENT Acetane
i© ]
1
i 5249905 W
“IDRES 0.190735 Hz
0 2.6214917 soc
® 108
" 80.000 usar
E £.00 usac
13 X
u 1.00000000 @
{CREST 0.00000000 sEC
WA 0.01600000 saC
CHANNEL 1
"
10.00 user

5.50 0B
500. 1326308 Ntz

1 - Acquisition paramatars
i 2

0 25
sFo1 5004324 Nz
“IDRES 20.011628 Hz
W 10.343 pon
“INDDE Statss

2 - Provessing paramstars
1

¥ 500.1300436 Nz
o o
B o
K] 0.30 1z
] 0
] 1,00
=1 - Processing parsmeters
i 2068
iz TPPL
5 500..4300000 N4z
o no
B 2
8 .80
B [

0.55000 ppn/en
275.07450 Hz/cn

lurrent Dota Parancters
AME Li-5-70-3
H

XPND
AOEND 1
2 - hequisation Parameters
Tata_ 2008102

Tine 20.58
INSTAUM s
ADBHD & mm TXI 130 2
3ULPADG 20420
o 6353
s0LveNT coe13
s 184
5 4
W 31446.541 Hz
“IoRES 0.479835 Hz
\a 1.0420724 sec
% 16384
W 18,500 usec
E 6.00
e
1 1.00000000 s6c
1 0.03000000 sec
iCREST 0.00000000 sec
1CHRC 0.01500000 sec
CHINEL 11
130
19,00 ussc

-3.m0 08
125.7703194 Mz

EL 12
sPOPRG2 Valtz16
ez ]
P2 80.00 usec
12 0.00
L1z 21,15
02 500. 1320000 Mz

1 - Aoauisition paranaters
o 2

n 255
w01 500.1324 Wiz
“IDRES 20014525 Hz
W 10.243 pom
“HDDE States

=2 - Processing paransters
st

¥ 125.7877588 Mz
o o
558 ]
8 0.00 e
| [}
© 140

1 - Processing paraneters
s 2048

2 PR
i 500. 1300000 Mz
o

is8 2

) 0.30 b
B 0.1

10 WA plot persmeters
x 20.00 on

2.0 cn
220.000 ppm
27666.71 He
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S-43

Zurrant Data Paranatars
W LH-5-B4-2
1

ND
ROCND 1

SOLVENT coc1s
] 8

= 2

3HH 5009.515 Hz
“I0RES 0.183398 Hz
W 2.7263477 anc
x 11.3

W 83.200 usec
X 8.00 usec
T 298.0 K

a1 1.00000000 s2C
AGREST 0.00000000 aoc
ACHRK 001300000 soC

CHANNEL 11

et 1
21 10.00 usec
Ay 0.50 dB

s 5003330837 Wiz

- Acquisition parameters
0 2

F01 50,1384 MHz
“I0RES 20.011528 Hz
El 10.243 ppm
“nnane stat

“2 - Procassing paranaters

s1 32768
E3 500.3300127 Wz
o

38 0

8 0.30 W
B o

x 1.00

- Pracessing paraneters
2048

B

w2 TP1
¥ 560.4300000 Mhz
o0 Y
28 2
) 0.30 2
B 0.1
10 N plot paraneters
X 20.00 cn
3 a.00 cn
11,000 ppn
550,63 Hz
0.000 ppn
0 Hz
Buay 9.65000 ppn/cn
2o 27618143 Hz/on

urrent, Data Parangtars
ane LN5-84-

ea 2
o0 '
"2 - Acquisit ion Paranstars
Bte_ a00a1024

ne 180
INSTRUM spect
BOBD 5 an TXI 1413
s odc
m w2788
SOLVENT e
® 50
= 4
Bl 31446541 He
“IoRES 0.359572 H
0 0.5210812 sec
x; B4
o 15.500 usec
X 6.00 usec
3
2 0.50000000 sec
1 0.03000000 sec
CAEST 0.00000000 520
WK 0.01500000 58C

CHANNEL 11

130
13.00 usec

-3.00 18
126.8208594 Wiz

CNNEL 12
waltzig
1

5003320000 Mz

“1 - Acquisit ion paransters
00 2

m 256
F01 500. 1324 Wiz
“IOFES 20.011526 Hz
HODE States

2 - Processing paraneters
s

E 126, 8080537 Wz
N o
=8 o
E) 0.00
E ]
x 140

71 - Processing peraneters
st 2148

2 TPPL

= 5001300000 Mz
oW

=8 2

E) 0.30 1
E 0.1

1D N plot parameters
x 20.00 cn

p 220.000 pom
27677.78 e
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S-44

urrent Dats Parameters

NAME Li-5-88-3
ZXPND 1
SAOCN 1

72 - Acquisition Parameters

Jate_ 20081027
Time 16.01
INSTRUN spect.
JA0BHD & mm TXI {H-13
2ULPROG 2930

32768
SOLVENT coc13

8

b 2
SWH 6009.615 Hz
“IDRES 0.183393 Hz
A 2.7263477 sec
£
bl 83,200 usec
JE 6.00 usec
TE .
n 1.00000000 sec
CREST 0.0000000D Sec
CHRK 0.01500000 sec

a1 10.00 usec
aLy 0.50 0B
SFO1 5003330897 MHz

2 - Pracessing parameters
68

s1 327
3F 5003300127 MHz
DN EN
3B [}
B 0.30 Hz
38 ]
£ 1.00

10 NMA plot parameters
X

20.00 cm
Iy 6.00 cm
=1 11.000 ppn
: 5503.63 Hz
=2 0.000 ppn
2 0.00 Hz
IPMCM 0.55000 ppn/cm

275.18148 Hz/cn

Zurrent Data Paraneters

AME LW-5-88-3
XPNO 2
ROCNO 1

72 - Acquisition Parameters

date_ 20081027
Tine 16.07
INSTRUM spect.
ROBHD 5 mn TXI 1H-13
2ULPROG 230620
™ 32768
SOLVENT coc13
] 69

bS] a
SNH 31445541 HZ
IDRES 0.959672 Hz

] 0.5210612 sec
6 71.8
] 15.900 usec
b3 6.00 usec
E 298.0 K
21 0.50000000 sec
11 0.03000000 sec
VGREST 0.00000000 sec
vCwRK 0.04500000 sec
CHANNEL 1
13¢
13.00 usec
-3.00 d8

1256206534 MHZ

CHANNEL £2
POPRGZ waltzi6
we2 1H
P02 B0.00 usec
L2 0.50 dB
212 19.01 d8
02 500.3320000 MHz

2 - Processing paraneters
5 65536

B

5 1258080613 MHz
W no
558 Q
B 0.00 Hz
B Q
£y 1.40

1D NMA plot parameters
X 20.00 cn

v 2.00 cn
1P 220.000 ppm
! 27677.77 Hz
2p 0.000 ppn
F 0.00 Hz
PNCN 11.00000 ppn/cn

1383 68867 Hz/cn
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“urnent Data Poraneters
e r-a-
PN
E 1
%2 - Acquisition Paranetens
e 20001138
Tane 2.3
INSTRM pact
/B0 5 nn THI 136 7
ULPRIS 2%
o ]
soLvenT scetane
- a
= e
" G243 995 He
<10 0.100735 He
@ 26214817 se
- 2
b 0.000 uses
x 5.00 Usec
3 208
b 1.60000000 e
‘st 00000 se
K 004500000 sec
CHANNEL 1
>t 7.00 uses
) @
kN 501326805 Nz
=1 - pcquiestion Danametene
0 2
o S
E 5001324 Wz
“1oes 0.011526 Hz
E 10.243 ppn
=nho0E Statas
2 - pracessing oananeters
1
= Su0.4300000 Wiz
o
38 ]
B .50t
E o
S oo
4 - pracesaing paraneers
N, E 2048
A I w2 TPPL
= 200, 1300000 iz
o no
558 2
o 0.30 1
a CIONER o @ N | Rl E (X
3 @[5 g © @(e NI QllZls
& B0 2 2 B|S =S EMIEYRS
5 Sls|S s S 313 215 aLls 10 N plot paraneters
2 alola Z N 21z al= 2212 x 20.00 0
= 10,00 on
5,000 gon
001,04 HZ
L i ©.000 pn
E 0.00 Hz
pom 7 6 4 3 2 1 . 0.40600 pan/en
atn 200.05200 Hiz/en
ward-carbon
ureant Osta paramoters
we 4108
A0
Qo — oo ™ ©mon = o< o e 3
SE a3z S Boar 3 D@ o
RN So S S sSsdo ™ ®S 3
£ e sew - R o NG 2 - Acwssition porareters
a g< T 2 ZRRR b} Y95 e ez
ST ot
FEHD 5 m XL 43C 2
e 2gica
=
Dwvent s
=
.
s 541 2
o.47988 1z
1.0420724 sec
=
10,800 ustc
w0
000000000 sec
0.03000000 sec
a00000000 sec
a.01000000 sec
cume 11
1=
1150 usec
“3.0 a8
125.7702194 Mz
12 =
Preec2 \altzis
w2 H
xr2 80.00 usee
12 1100 B
12 2,47 o
¥ 5004320000 Mz
- Acqussition parareters
0 2
]
a10.1324 Mz
20,0456 Hz
10,243 pon
statas
2 - Pracessing paraneters
st
¥ 125, 7577674 Wz
Y B
S o
| ] 0.00 ke
' ] o
x 1.0
! m ! | - Processing paranetens
! , ' 208
, TePL
5001300000 Mz
i ‘ ;
2
0.3 he
0.1
o e e e
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S-46

urrent Data Parametars

NAME. KT-4-1188  (1HNMR)
ND 1
AOCND 1

2 - Acquisition Parameters

Jata_ 081205
Time 13.46
INSTRUM spect
AOBHD 5 mm TXI 1H-13
2ULPAOB 2930
™ 32788
SOLVENT £oc13
8
b3 2
N 7002.801 Hz
“IDRES 0.213709 Hz
a0 2.33g6852 sec
®
M 71.400 usec
JE 6.00 usec
TE B
b1 1.00000000 seC
VCREST 0.00000000 sec
UCNRK 0.01500000 sec
= CHANNEL f1 =
10.00 usec
0.50 08

5F01

500.3330148 MHZ

2 - Processing parameters
51

3F 500.3300301 MHz
DN

ss8 0

8 0.30 Hz
il 0

a 1.00

10 WA plot parameters

x 20.00 cn
v 10.00 cn
8.000 ppn
4002.54 Hz
0.000 ppn
.00 Hz
PUCH 0.40000 pom/cm
42CM 200.13202 Hz/cm

Zuprent Data Parametens

VAME KT-4-11B8
PNO 2
AOCNG n

“2 - Acquisition Parameters

Jate_ 20081205
Timg 13.47
INSTRUM spect
AOBHD & mn TXI 1H-13
yLPAGE 2qdc20
™ 32768
OLVENT cne13
s 506
5 4
WH 31446.541 Hz

“I0RES 0.959672 Hz
I 0.5210612 sec
® 149.4

W 15.900 usec
E 5.00 usec
TE 298.0 K

1 0.50000000 sec
i1 0.03000000 sec
ACREST 0.00000000 sec
ACHRK 0.01500000 sec

L1 -3.00 d8
1258206584 MHZ

CHANNEL 2
waltz16
1H
80.00 usec
0.50 d8
19.01 d8
500.3320000 MHz

2 - Processing paraneters
51

F 1258081157 MHz
AW N
358 [}
8 0.30 Hz
B8 0
] 1.00

10 NMA plot parameters
X 20.00 ¢
¥ 9.81 cm
150.000 ppm
18871.21 Hz

IPMCN
4zeH

7.50000 ppn/cn
943.56079 Hz/cn
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ANE LH-5-26-2
XPND 1
2AOCND 1
2 - ACQuiSition Parameters
Jate_ 20080923
Tine 10.55
INSTAUM spect
JA0BHD 5 mm TXI 1H-13
2ULPROG 7930
™ 32768
SOLVENT o3
s 8
5 2
sHH 6009.615 Hz
=I0RES 0.183389 Hz
AQ 2.7263477 sec
6 25.4
M 63.200 usec
xE 6.00 usec
e 208.0 K
1.00000000 seC
JCREST 000000000 EeT
JAGHRK 0.01500000 seC
CHANNEL f1
10.00 user
sFo1 100.3330887 NHZ
=2 - Processing parameters
51 32768
B 600.3300130 NHz
NDW EM
358 3
8 0.30 tz
3B [
a 1.00
L 10 NMR plat peremeters
x 20.00 cn
v 6.00 tm
P 11.000 pom
3 2 3 © RIGERRERRR g 5503.63 fz
g b= = 8 PRSI B o] e fas] ) 2r 0.000 ppm
] < o < <lHeil<lail<l<l<l<l 2 0.00 iz
IpNCH 0.55000 ppm/cn
47CM 275.16149 Hz/cm
R RN RN RN RN R RN RRRERER
ppm
ward-carbon
“urrent Oata Paraneters
ANE Lh-5-28-2
~ - nowo el T R (PN 2
™) 5 BARY E3IBINEDRD -
< © = Soon AR oo !
g & g RRERX SHREBRYAR %2 - Acquisition Parameters
1 - Jate_ 20080923
Ting 10.59
INSTRUM apect
ROBHD & mn TXI 4H-13
2ULPAOG 20dc20
™ 32768
SOLVENT toc1
5 208
b 4
B 31448041 HZ
“IDRES 0.950672 Hz
a 0.5210612 sec
® 25.4
n 15.900 usec
b 6.00 usec
e 298.0 K
b 050000000 sec
B 0.03000000 sec
uCREST a.baooaana sec
ucHRK a.p1500000 sec
CHANNEL 1
13
13.00 usec
-3.00 68
125.6206594 Miz
CHANNEL £2
waltzis
"
80.00 Usec
0.50 d8
18.01 dB
02 500.3320000 HHZ
=2 - Processing paraneters
st B6636
F 125.8080575 WHZ
DH o
" ss8 a
) n I 9.00 Hz
i EY a
I x 1.40
1D NWR plot paremeters
x 20.00 n
" g 2.00 cn
y v 1p 220.000 ppn
=1 27677.77 Hz
zp 0.000 ppm
T 2 S
pAm HzoM 1383 BAAG7 Hz/cm
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XPNO 1
ADCNO 1
2 - Acouisition Paraneters
Jate_ 20080323
Tine 11,10
INSTAUM spect
SBHD 5 mm TXI 1H-13
ULPROG 2930
™ 32768
SOLVENT toc13
s 8
% 2
3HH 6009.615 Hz
“IDRES 0.183389 Hz
1 2.7263477 sec
6 .
" 83.200 usec
%E 6.00 user
TE 298.0 K
bl 1.00000000 sec
CAEST 0.0D00ODOD aeC
ACHRK 0.01500000 3ec
CHANNEL 11
H
10.00 usec
0.50 4B
500.3330837 NHz
=2 - Processing parameters
51
F 500.3300127 NHz
ADH EM
358 0
8 0.30 Hz
38 0
€ 1.00
A 10 NMR plat parameters
x 20.00 tn
¥ 4.00 cm
“1p 11.000 ppm
3 sl (2|8 |2 Jul ol @a : 5503.63 Hz
g 3| |8|3] |® b= a a 2r 0.000 ppm
2 . 22 . . . 2 0.00 Hz
= < Il ie = @ w0 IpNEN 055000 ppn/cm
r] 275.18149 Hz/em
L
ppm 10 8 6 4 2
ward-carbon
Zurrent Oata Parameters
AME LW-5-32-2
DN EIDO~NODWONELIYINSNETENS O XPNO 2
S 3BT EITRGBITIBEREARNBR “RotNo 1
= ANESRUGSSEEEFISINTG LY
=
o B Il e e TR s Qe e T %2 - Acquisition Paraneters
STRRANNRNBOOTYOI MO @@ NN QU ote. 008097
Tine 1.2
INSTRUM spect
OBHD 5 mn TXI 1H-13
2ULPROG 790620
™ 32768
SOLVENT cne13
® 672
x 4
v 31445.541 1z
“L0RES 0.959672 Hz
a 0.5210612 580
® 25.4
b 15.900 usec
x 6.00 usec
13 298.0 K
21 0.50000000 sec
11 0.03000000 sec
UCREST 0.00000000 sec
YCHAK 0.01500000 sec
CHANNEL 1
13
13.00 usec
00 d8
1258206584 HZ
CHANNEL £2
PopRG2 waltzig
we2 H
2cPD2 80.00 usec
L2 0.50 @8
L1z 19.01 @8
02 500.3320000 Wiz
=2 - Pracessing paraneters
st 55536
B 125808075 MHz
oW o
358 a
8 0.00 Hz
B a
x 1.40
1D NR plot parameters
x 20.00 om
ES 4.00 cn
1P 220.000 ppm
B 27671.77 Hz
2 0.000 ppm
. , . . . . , . . . . , . . . . , . . . . R ol
* ppn/cn
pam 200 150 100 50 -zoH 1383 88867 Hz/cn

S-49
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NAME LW-5-34-2
NO 1
ROCNO 1
72 - Acquisition Parameters
Jate_ 20080925
Tine 12.53
INSTRUM spect
2ROBHD 5 mm TXI 1H-13
ULPAOG 2930
™ 32768
30LVENT coc13
8
2
6009.615 Hz
0.183399 Hz
2.7263477 sec
181
63.200 user
6.00 usec
298.0 K
21 1.00000000 sEC
CREST 0.00000000 sec
VCWRK 0.01500000 sec
CHANNEL 1
1H
10.00 usec
50 dB
3701 500.3330897 Nz
- Processing parameters
51 32768
3F 500.3300129 NHz
DK EM
558 0
B 0.30 Hz
E 0
= 1.00
A 1D NMR plat paraneters
X 20.00 cm
oY 5.00 cn
“1p 11.000 ppm
] 3 a > o §503.63 Hz
) S < - © 0.000 ppm
g < - - o 0.00 Hz
= IPMCM 0.55000 ppm/cn
AZCM 275.18148 Hz/tn
! | ! ! ! | ! ! ! | ! ! ! | ! ! ! | ! ! !
ppm 10 B 6 4 2
ward-carban
urrent Data Paransters
we Un-e-108-4
~ o mne - maon DLOOmMUMmO MO o om0 :
RN SWIND@N AROSmo©0m~®D
. S o ERRBITaA® MRS MmMIADD QN
g s e NG N S 2 - AQuisition Paraneters
a 38 B3IzzRRE LIRSS TREIN mte_ 2o0s0729
o Timg 10.48
INSTRUM spect
RGO S an XL 130 2
AULPROB 2g0c20
m w530
BLvENT te1
s E=)
4
31446.541 H
“Iores 0.475835 He
w 1.0420724 506
% 16384
» 15,900 usec
E 6.00 usec
® 28,0 K
b 4.00000000 sac
1 0.03000000 sec
‘oResT 0.00000000 sec
CNAK 0.01500000 seC
- CHINNEL 4 ==memene
wer 1
> 11.00 usec
1 ~3.00 68
Fo1 1257703134 Wiz
CHINNEL 2
1t216
H
80.00 usec
‘0
21.16
| Fe 500. 1320000 Wiz
\
1 - hcquisition paraneters
o0 2
m B
Fou 5001324 Wiz
“IORES 20.011526 Hz
El 10.243 ppm
| ' “NMODE. States
2 - Processing paraneters
s 536
¥ 1257677679 Wiz
o
=8 0
B 0.00 1
3 0
x 1.40
1 - Processing paranetens
F 2048
2 PRI
5 500. 1300000 Wiz
(i I i o o
=8 2
I L B 0.30 He
l B 0.1
1D WA plot parareters
! | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! b4 .00 cx
ppm 200 150 100 50 ¥ 8.00 cn
1P 220,000 pon

gl 2756671 H

S-50
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ppm 2
ward-carban
comoom TOo © o o
539883 193 bt & <1
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“urrant Data Paraneters
'3 -

47681
B 1
*ROCNG 1

- AcquIsITiOn Farameters
ta_ 20084105

a
ne 1805

TR spect

SROBHD 6 nm TXI 130 Z

*ULPRIG 230

22768

IOLVENT Asetane

s 5

1 2

W 624.9%8 Hz

“IRES 0.180735 Hz

W 2,6214917 oac

i 2

W 80.000 usac

3 5.00 usec

e 2.0

N £.00000000 age

ACREST 0.00000000 sEC

ATHRK 0.01500000 sac

CHANNEL £

et

i 7.00 usac

L X

501 500. 1320500 NHE

“1 - Acuisition pananeters
i 2

I
3F01 500.1324 Nz
“I0RES 20.011526 Hz
W 10.843 ppm
“nwage states

2 - Processing poranaters
51

5 500.1300000 NHZ
o EM
10 ]
B 0.30 Hz
® o
o 1.0

“4 - Processing pareneters

51
it PRI
3 500.1300000 NHZ
i sINE
i 2
B 0.30 Hz
B 0.1

L0 WA plot panameters
x 20.0

2PUCH
1ZoN

0.50000
250.08502

oow/cn
Hz/cn

Zurrent Data Paraneters

AM KT-4-75B1
=xeho 3
>racho 1

Bt 081106
Time
INgT spect
AGBHD & am TXI 13C Z
2L 290020
™ 65536
SOLVENT cc13
8 207
be] 4
WH 31446.541 Hz
“I0RES 0.47983 Hz
w 1.0420724 sec
= 16384
bl 15.900 usec
x 6.00 Use
e 288.0 K
21 000000000 sec
T 0.03000000 sec
vCREST 000000000 sec
VCHAK 0.01500000 seC
CHANNEL 1
13
11.00 uses

-3.00 0B
125.7703194 WHz

2
altz16

H
80.00 user
0.00 dB

L1z
saz

21.16 08
500.1320000 WHz

72 - Processing parametens

51 65536
¥ 105 7577727 MHz
oW EM
58 4
) .00 Hz
B [4
x 1,40
10 NMA plat paraneters
x 20.00 tn
v 2.00 cn
1P 100,000 ppm
12675.78 Hz
0.000 ppm
= 0,00
PHCH 5.00000 ppr/cn
zcH 628.78888 Hz/cn
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pam 10 8 6 4
ward-carbon
Aa~owYowr owm ~ @ n
w2 a@Mm @ S @ *
< BITIABBIT AIm @ & ®
s S3TANGdD HI3D @ 3 Y
a T S w o =
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ppm 90 80 70 60 50 40 30 20

S-52

930.18

1.1570,

0

919.12

905.62

832.3%

666 .63

665.26

653.35

Surrent Data Poraneters
uhe KT-4-78C1
XPND 1
“RcNg 1

“2 - Atuisition Parameters
Bta_ 20081408

15.35
INSTRUM spact
SROBHD 5 am TXI 436 7
2LPROG 230
m 3768
SOLVENT coc1a
© ]
] e
B 5249.005 Wz
“I0AES 0.150735 Hz
w 25214817 sac
W e
n B0.00D usec
X 6.00 uacc
"
b 1,00000000 sec
“cREST 0.00000000 3T
AUk 0.04600000 cac
CHANNEL 41
"
7.00 uaee
0.00 18
ot 5001326905 MAz

“1 - Avquisition paramstars
0o 2

m
ke 500.14324 Mz
“IoREs 20.041526 Wz
El 10.243 ppm
“niane states

“a - Pragessing paranstars
30

¥ 600.1300134 Mz
W EM
38 o
K] 0.30 Wz
Fl 0
= 1.0

“1 - Pracessing panameters
3

w2 TPPI
¥ 600..1300000 Mz
o no
388 H
K] 0.30 1
F 0.1

10 NMA plot pananeters
x 20.00

X 6.00 o

: 11,601 nom
5802.08 Hz
-0.895 ppm

= 44732

FrcH 0.52484 ppn/en

azcH 31249982 Hz/cm

lurrent Data Parameters
AKE KT-4-751

1
=XPNO El
ROCND 1

2 - Acquisition Paraneters

Jate_ 20081106
Tine 15.47
INSTRUN spect
JMORHD & mm TXI 13C Z
2ULPROG 2ac20
™ 65536
SOLVENT coc13
s 178
5 4
3iH 3L446.541 Hz
“10RES 0.479636 Hz
w0 1.0420724 sec
® 16384
W 15.900 usec
E 6.00 usec
e 298.0 K
1 0.00000000 sec
a1 0.03000000 sec
JCREST 0.00000000 sec
ACHRK 0.01500000 sec
CHANNEL £1
13C
11.00 usec

-3.00 dB
125.7703184 NHz

CHANNEL. f2
POPRE2 Waltz16
wez 1"
P02 B0.00 usec
Lz 0.00 08
L1z 21.16 0B
sFO2 500. 1320000 MHz

72 - Processing parameters
ST 65536

F 125.7577684 MHz
ADH

558 il

B 0.00 Hz
B8 a

T 1.40

10 NA plot parameters
x 20.00 cn
2.00 cn

100.000 ppn

12575.78 Hz
0.000 ppn

: 0.00 Hz

UM 5.00000 ppn/cn

HzeH 62878882 Hz/cn
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ppm 2
ward-carbon
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I
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ppn 200 150 100 50

S-53

Zurrent Date Paramcters
we K-

2ieng f
SHOND '

2 - Acquisition Faraneters
Ista_ 20081120

Tine 7.9
TR apect
UMD 3 AN THI 130
SULPROG 2030

n 20760
S0LVENT eneia

5 Ed

=

i 40,908 Hz
“I0RE8 0180735 He
a 2.8214317 nec
© 1024

w 00.000 usac
E 6,00 usee
e

1 1.00000000 seC
icneer 0.00000000 ac
oA 0.01500000 aac

7.00 usee

0.00 B
000, 1326900 Mz

Acauts1tion paramstars
2

0o
o 2
E 5001324 Wz
“IoRee 26.011526 Hz
3 10,243 pom
“IHODE Statas

%2 - Pracussing parantars
31

5 500,1300134 Mz
o B

kS o

B 0.2 He
| o

B 1.00

“t - Pracassing paranatars
51 2048

12 1

5 5001300000 Mz
o asINE

=8 2

) 0.3 He
F o1

10 R plot parameters

x 20.00 en
v 50,00 cn
“ip 10.000 ppm
oy 501,30 Hz
2 0.000 ppm
2 0,00 HZ
PHn 0000 pan/en
170 250,06502 He/on

Surrant Data Paranstarc
we [
oo H
“AocND. 1

%2 - Acquication Baramstorc
zB1113

It
fare
gL 5
ROBLD & mn TXI 130 Z
2ULpRDE 220
[
sDLvENT e
s 7
x I
S a1up.00 1
TEs 0.470636 Hz
0 1.04B0724 505
© 16304
w 15,500 usec
x
e 28,0 K
b 0.00000000 g5
i1 0.03000000 55
RS a’an000000 =ec
N f1
e
4 19,00 vars
L =
o 125703154 Wz
EL 12
wltziB
]
B0.00 usss
00 o8

2115 o
500..1320000 Mz

1 - Acquisition parameters
00 2

n
1 5004324 Wz
“rores 01152
" 10.243 pon
“nhDE. states
2 - Progoasing paramciera
a1 525
s 125777841 Wz
o &
=8 ]
3 0.00 bz
S 140

1 - Processing paremeters
E 2048

e TePL

F 500. 1300000 Wz
o0

8 2

a LET

1D N plot paraneters

i
ap 224,300 ppn

a 262787 he



Ph

1.73528
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ppm 10 8 6 4

S-54

Current Data Paramaters

NAVE LW-5-112-2

XPND

AOCNO 1

2 - ACQUISITION Farameters

Jate_ 081110

Time 17.09

INSTRUM spact

OBMD & TXI 43C Z

ULPROS 2930

™ 32768

SOLVENT Acctane

8 8

= 2

SHH 6249.906 Hz

I0RES 0.130735 Hz

] 2.6814317 aec

6 256

bl B0.000 usac

x 0.00 usec

T

bl 1.00000000 sec

VCREST 0.00000000 68c

VCHRK 0.01500000 sec
CHANNEL 1

et

1

Ly

EZ 500.1326905 MHz

1 - ACQUISition parameters

o0 2
™ 258
¥t 500.1324 Mz
“I0RES 20.011526 Hz
£ 10.243 ppm
nManE States

2 - Progessing paranaters
51 32768

¥ 500.1300440 MHz
K

598 0

B 0.30 Hz
= [

xr 1.00

71 - Progessing paranatars
a1 2048

wa TRPI
¥ 500.1300000 MHz
N no
E 2
B 0.30 Hz
B 0.1

1D NWR plot parameters
X

20,00 cn
o 6.00 cm
1 11.000 ppm
= 5501.43 Hz
=2p 0.000 ppn
F: 0.00 Hz
PHCH 0.55000 ppm/cn

275.07150 Hz/cm
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ppm
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5726
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S-55

22.072

0.71857

3.0623

Surrent Data Parameters
NANE

LW-5-114-2
EXPNO 1
SAOCND 1

2 - Acquisition Parameters

Jate_ 20081112

Tine 17.00
INSTRUM spect
SA0BHD 5 mm TXI 1H-13
SULPROG 2930

) 32768
SOLVENT ©0c13

\§ ]

35 2

SHH 6008.615 Hz
~I0RES 0.183393 Hz
a0 2.7263477 sec
6 25.4

oM 83.200 usec
5 6.00 usec
TE 298.0 K

21 1.00000000 36C
MCAEST 0.000D000D sec
MCHRK 0.04500000 sec

- CHANNEL f1 ===

\UG1 1H

21 10.00 usec
Ly 0.50 0B
SFO1 600.3330897 NHz

2 - Processing paraneters
51

SF 500.3300121 NHz
WD

558 0

B 0.30 Hz
58 0

£ 1.00

10 NMR plot parameters

oX 20.00 cm
oY a.81 o
=1p 11.000 ppm
F 5503.63 Hz
w2p 0.000 ppm
s 0.00 Hz
IPMCM 0.55000 ppm/cn
HICN 276.18148 Hz/cm

Current Data Parameters

AME LK-5-114-2
XPND 2
SROCND 1

2 - Acquisition Parameters

Jata_ 20081112
Tine 17.08
INSTAUM spect
MOBHD & mn TXI 1H-13
2ULPADG 2gdc20
™ 32768
SOLVENT coc13
. 13
b 4
SHH 31446.541 1z
“I0RES 0.958672 Hz
sa 0.5210512 sec
6 35.9
M 15.900 usec
b 6.00 usec
e 298.0 K
21 0.50000000 sec
prE] 0.03000000 sec
VCREST 0.00000000 sec
YCHRK 0.01500000 sec
CHANNEL 1
130
13.00 usec

-3.00 dB
125.8206594 NHz

CHANNEL £2
POPAEZ waltzig
wcz 1H
2cPD2 80.00 usec
EE] 0.50 dB
aL12 19.01

a2 500.3320000 MHz

72 - Processing parameters
sI 65!

535
5 125.8080583 MHz
NOW no
ss8 [
] 0.00 Hz
El [
x 1.40

10 NMA plot parameters
x 20

00 cn
v 4.00 cn
1P 220.000 ppn
. 27677.77 Hz
2p 0.000 ppm
F: 0.00 Hz
PN 11.00000 ppn/cn
M 1383 88867 Hz/cn
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ppm 10 8 6 4

S-56

2

Cupnent ata Parameters
AME

L¥-3-30-3
XPND 1
AOCNO 1
72 - Acquisition Farameters
Date_ 20080222
e 14.87
INSTRUM epect
ROBMD 5w TXI 13C Z
>ULPRO! 2030
32768
SOLVENT Actane
[
s 2
H 6243.996 Hz
I0RES 0.190735 Hz
A 2.5214317 sec
6
] 80.000 usec
x 6.00 usec
TE .
2 1.00000000 sec
VCREST 0.00000000 acc
MCHRK 0.01500000 sec

-~ CHANNEL 1 ==
1

WGt

21 7.00 uaec
ay 0.00 08
Fo1 500.1326505 MHz

1 - Acquisition paraneters
oo 2

N
m E
B 500,1324 MHz
“IDRES 20.011526 Hz
30 10.243 pom
“nMODE States

=2 - Pracessing pereneters
a1

5 500.1300135 Mz
W EN
B 0
B 0.30 Hz
B [
£ 1.00

1 - Proceasing perameters
51 2048

sca

5 500.1300000 Miz

AN

ss8 2

B 0.30 Hz

£ 0.1

10 MR plat parameters

x 20.00 cn

oy 12.00 cn
11.000 pam
5801.43 Hz

0.000 pom

2 0.00 Hz

PUCH 0.56000 ppn/cn

Az 275.07150 Hz/cn
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1.8432

2

4.0672

1.79035

Current Dota Parametera
LW-4-206-2
1

ROCNO 1

78 - Acquisition Faramsters

ata_ 20080917
Tine 19.18
INSTRUN spest
ROBHD 5 am TXI 136 Z
2ULPAOB 2930
™ 32768
SOLVENT Acetane
g 8
h:] 2
SHH 6249986 Hz
“10RES 0.180736 Hz
@ 2.6214817 sec
6 128
M 80.000 usec
% 6.00 usec
T X
U 1.00000000 sec
SCREST 0.00000000 sec
SCNRK 0.01500000 sec
CHANNEL F1
H
10,00 uaec
5.50 08
F01 5001326905 Miz
71 - Acquisition paraneters
o0 2
n 258
SFO1 500.1324 Mz
“I0RES 20.011528 Hz
M 10.243 ppn
“nMaDE States

2 - Proceasing perameters
a1 22768

5F 500.1300134 Mz
DK EN
:B 0
] 0.30 Hz
=| 3
L 1.00

©1 - Progessing parancters
51 2048

e PRI
5 500.1300000 Mz
O no
558 2
B 0.30 Hz
E 0.1

10 NMR plat parameters
x

20.00 cn
oy 6.00 cn
1P 11.000 pom
= 5501.43 Hz
2p 0.000 pam
2 0.00 Hz
PUCH 0.55000 ppn/cn
Az 275.07150 He/cn
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Zurrent Data Paraneters

OISO ONNY TANDSSUNONDISIVINR MRS DD I TN \ANE LW-3-100-2RE
Raausl88 28693 EDBNBIDSIECRsEBdREIABIY
£ CHNOImMN-ioDN TIONOOIMU-AIOND~NDBONO@DINSS S =xpNa 1
15 AHOIEmOIOAUN DBISSS 0000 OONBBIITNIANHNGNG O 0~ SROCNG i
< NNRENE NN ST ST O @ m O @ o mm oo Do oo oo
2 - AcQUisition Parameters
late_ 20080417
T Tine 13.38
INSTAUN apect
JAOEHD  § mn PABED BE-
2ULPROG 2930
™ 60536
SOLVENT coc13
i8 15
b 2
E 10330.578 Hz
“I0FES 0.157632 iz
1a 3.1719523 sec
6 208.
b 48.400 usac
E 0.00 usec
TE k
1 1.00000000 et
YCREST 0.00000000 sec
uCHRK 0.01800000 Gat
CHANNEL £1
wuet "
2t 12.00 usee
a1 -2.00 o8
sFoL 500.2630834 Mz
“2 - Processing paramsters
51 32758
s 500.2800148 MHz
AOH o
398 0
B 0.00 Hz
B 0
B 1.00
10 NMA plat panameters
x 20.00 cn
12.00 en
11.000 ppn
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BLvenT o1
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MB.541 He
“1oREs 0.479836 H2
0 1.0420724 see
% 16384
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E 6.00 usec
! e 208.0 K
! b 4.00000000 s6c
i1 0.0000000 stc
resT 4.00000000 sec
R 4.01500000 stc
CHINNEL 11
110
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“3.00 0B
1257703104 Wz
CHINNEL f2
waltz18
]
80.00 usec
k)
21,16
" Foe 500. 1320000 Mz
*1 - Acquisition paraneters
00 2
m E
Fo 500.1324 Wiz
“IoRES 20.011526 Hz
Bl 10.243 ppm
“MoDE States
=2 - Processing paraneters
: s e
F 120.7077828 Wz
on
=8 o
) 0.00 He
» o
x 1.0
71 - Processing paranetens
5 2048
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Zuprent Date Parameters
e K1-4-1

- scquisstian Paramerers
20081

Jata_ 202
Ting 13.30
INSTALN soact
JBHD S mm TXI 43C 2
ULPADG 2030
Il 32788
SOLVENT Acatans
[ 8
by H
S 8242.208 Hz
“10RES 0.130735 Hz
@ 2.6214847 sec
© 64
M 80,000 usac
E 6.00 usac
TE
n 1.00000000 sec
ACREST 0.0000000D sec
AONRK 0,01500000 sEC
CHANNEL f1
1H
8.50 usec

so 5004326305 Mz

“1 - Acquisition paramsters
00 2

o 256
a1 5001324 MHZ
“10RES 20.011525 Hz
M 10,243 oom
“MODE States

- Pracessing paraneters
32768
500.4300133 Mz

o
0.30 Wz
o

1.00

“1 - Frocessing paransters
31 2048

e PRI
H 5004300000 Mz
o

s H

B 0,30 H
E 0.1

10 WA paat pananecers
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0.44476 ppn/en
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1

isition Pararatars
20081202

4
46,501 e
1.479836 H
1.0420724 sec
156
18,500 usec
6.00 usec

0.00000000 sec

13000000 sec
0.00000000 sec
0.01500000 sec

CHINEL 11
=
1050 usec

-3.00 d8
125.7703194 WHz
EL 12
altzis

il
80.00 useC
1,00 08

20,47
500. 1320000 Mz

=1 - fcquisition pararatars
0o

states

%2 - Processing parareters
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H
o
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126.7577631 Wz
o
o

0.00 2
o
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“urrent Data Paramaters
WANE LH-5-50-2RE
=XeND 1
RN 1

"2 - Acwuisition Peranaters
late 20081008

Tine 9.97
INSTRUM spect.
RQBHD & m TXI 430 2
*LLPROG 2330
n 39768
SOLVENT acatane
s 8
3 2
3K 6243,586 Hz

“I0RES 0.130738 1z

a 26244917 nec
6 ]

W .00 usac
x 5.00 usec
T 200.0 K

n 1.00000000 Ser
YOREST 0,00000000 sec
WCHRK 0.01500000 Sec

CHANNEL 11

1
7.00 usac

Lt
sa

0.00 a8
5001326508 M1z

“1 - Acquisition paraneters
0 a

n 258
st 500.1324 Mz
“I0RES 20.011628 Hz
E 10.243 ppm
“NOE States
“2 - Processing paraneters
s1 32788
¥ 600.1300138 Miz
I EM
8 0
B 0.30 Hz
B 0
3 1,00

71 - Processing parameters
31 2048

“ca PRI
s 500.1300000 M1z
I no

ss8 a

B 0.30 H

B 0.4

1D NMA plot parameters

X n

Y 6,00 cn

1p 11.000 ppm

7! 501,43 Hz

oF 0.000 oon

2 00

NN 0.55000 pon/cn
zeH 276.07160 Hz/cn

Surrant Data Paramsters
Wi Lw5-50-

=XPND 2
RDDND 1

%8 - Acquisition Paransters
20081006

Tine
INSTRUM spect
HOBHD 5 mn TXI 13C 2
LPROG 200020

o 5036
S0LVENT ooe13

w© 512

x 4

3H 3146541 Hz
“IDRES 0.47983 H:
@ 1.0420724 seC
= 15384

M 15500 usec
% 6.00 usec
T 298.0 K

x 0.00000000 sec
11 0.03000000 sec
“CREST 0.00000000 sec
VN 0.01500000 s6C

caMEL 1

1
1100 usec

-3.00 68
125.7703184 Wiz

o2

500. 1320000 Mz

“1 - Acquisition paraneters
o 2

] ]
501 5001324 Wiz
“IDRES 20.011626 Hz
El 1023
“nDDE States

%2 - Processing paraneters
51

H 1257677732 Wiz
N no
B o
K] 0.00 Hz
El ]
E 1.40

71 - Processing pavaneters
5T 208

w2 TPPL
F 500. 1300000 Mz
N no
B 2
K] 0.30 Hz
i 0.1

10 WA plot parameters
x 20.00 cx

0 cn
220.000 ppn
2788571 He
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Zurrent Data Parameters

NAME LW-5-90-3RE
=XPNO 1
3ROCND 1

2 - ACQUiSitiON Parameters

Jate_ 20081028
Time 21.68
INSTRUNM spect
PROBHD 5 mm TXI 1H-13
SULPROG 2930
32788
SOLVENT coc13
\s 8
B 2
SWH 6009.615 Hz
“IDRES 0.183339 Hz
AQ 2.7263477 sec
6 161.3
n 63.200 usec
aE 6.00 user
€ 298.0 K
1.00000000 seC
CREST 0.00000000 seC
MCWAK 0.01500000 sec

= CHANNEL f1 -~
1H

AuCt

a1 10.00 usec
L1 0.50 dB
sFO1 5003330887 NHZ

“2 - Processing parameters
31 32768

3F 500.3300123 NHz
DK EM
358 0
B 0.30 Hz
3B [
ac 1.00

10 NMA plot paraneters
x

20.00 cm
v 4.00 cm
P 11,000 pom
F 5503.63 Hz
= 0.000 ppn
2 0.00 Hz
PMCM 0.55000 ppn/cn
] 275.18149 Hz/cm

Zurrent Data Parameters

AME Ln-5-50-3
XPND 2
2RoCND 1

2 - Acquisition Paransters
ate 20081028

Jate_
Time 20.34
INSTAUM 3pect
AOBHD 5 mm TXI 1H-13
ULPAOG 2zg0c20
32768
SOLVENT coc13
\s 201
% 4
SHH 31446.541 He
“IDRES 0.959672 Hz
Y 0.5210612 sec
6 32
] 15.900 usec
x 6.00 usec
E 298.0 K
21 0.50000000 sec
a1 0.03000000 sec
vCREST .00000000 sec
VCWAK 0.01500000 sec
= CHANNEL 1 =
130
13.00 usec
-3.00 08
ot 1258206594 WHz
= CHANNEL 2 =
POPRG2 waltz1f
wez 1H
cPo2 B0.00 usec
L2 0.50 0B
212 19.01 08
L 500.3320000 MHz

2 - Processing parameters
s1 65536

E 1258080632 MHz
DN no
558 0

B8 .00 Hz
B

B 1.40

1D NMR plot parameters
x

12.00 tn

220.000 ppn

27677.77 he
0.000 ppm

, 0.00 Hz

PhcH 11.00000 ppn/cn

HzeM 1383.88867 Hz/cm
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*2 - Acquisition Parameters
o 01208
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soLvar co1a
® 0

e
£ 249,99 He
“Tones 0.19073
0 2.6214017 sac
S 12
w 0.000 uate
E 5.00 ustC
i am.0
u 00000000 sac
ioacer 000000008 sac.
o 0.01200000 sec

= CHANNEL -

wet
a1

B.EO uase
L 1.00 d
31 00132880 Mz

1 - Avquisition paramatars
@ 2

501 0, 1324 Mz
“IoREs 20.041528 He
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e

¥ 500 1200118 Wz
o n
338 o
5 0. 1
» o
T 1.0

1 - Processing oaranstars
E 28

iz TP

b 0001200000 Mz
l o0 o

k4 z

B 0.3 1z

» 0.1
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e REERRRRRRE oo 2000843 tiz/fon
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wce 1H
3CPD2 B0.00 usec
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Cupnent Data Parameters

NAVE LW-4-110-2RE
XPND 3
AOCNO 1
2 - ACQUISITION Farameters
Jate_ 080730
Time 14.52
INSTRUM spact
ROBMD & W TXI 43C Z
2ULPROS 2030
™ 32768
SOLVENT Actane
8 8
= 2
SHH 6249.906 Hz
I0RES 0.130735 Hz
] 2.6814317 aec
6 265
M B0.000 usac
X 6.00 usec
TE 298.0 K
24 1.00000000 sec
VCREST 0.00000000 &&G
VCHRK 0.01500000 sec
CHANNEL F1
1H
7.00 usec

0.00 a8
500.1326905 MHz

71 - Acquisition parameters
o0 2

™ 268
SF01 500.1324 Mz
“IDRES 20.011526 Hz
M 10.243 ppn
“nmane Statos

2 - Proceasing perameters

B 32768
¥ 500.1300436 MHz
DK EN
SR [
B 0.30 Hz
= [
x 1.00

71 - Progessing paranatars
51 2048

w2 PRI
¥ 500.1300000 MHz
DN no
558 2
B 0.30 Hz
B 1

1D NWR plot paraneters
X

20.00 cn
oy 4.00 cn
=1p 11.000 pam
= 5501.43 Hz
2p 0.000 ppn
i 0.00 Hz
PUCH 9.56000 pon/cn

275.07150 Hz/cm
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rant Data Paranetors
M KI-4-424B 4H NHR)
H

“ROEND 1

- Aoquisition Paranatars
20081201

te
Ting

INSTAUM epact
SROBHD 5 nm TXI 43C Z
sULPRD8

o 32708
SDLVENT coe1
W ]

2
5240086 He
0490736 Hz
£.6214917 ac
12

80.000 usac
6.00 usac

1.00000000 saC
£.00000000 sac
0.01500000 sec

HANNEL 11

H
8.50 usac

1.00 08
E00.4326005 Mz

mn

256
sFo 00,1324 Wiz
DRES 20.011628 2
" 10.243 ppm
“nMDE statas

- Processing oaraneters
1 2768

s 500.1300136 Mz
i £l
58 0
8 0,30
@ o
T 1.00

- Pracassing paranatarc
20

TR
500.1300000 WHZ
o

2
0.2 bz
0.1

10 WA plot persneters
20.00

bl 10.00 o

1P 10.000 pom

- 500130 He
0.000 ppn
0.00 e

“puH 0.50000 ppn/cn

+zon 200 om0z H2/cn

Surrent Data Parameters
Wi 1248
1

=2 - Acquisition Paramcters
Jate_ 20081202

INSTRUM
ROBHD 5 mm PABED BB
2ULPROS 2gdc20
B55%
SOLVENT oe13
s 25000
s 4
H 3445501 1z
“IoRES 0.479836 Hz
0 1.0420724 sec
® 181
™ 15.900 user
E 6.00 user
E 0.0 K
1 0.00000000 sec
111 0.03000000 sec
“CREST 0.00000000 sec
AR 0.01500000 sec
CHANNEL 11
130
21 7.50 usec
L1 -1.00 08
301 125.8079877 Mz
CHANNEL 12
2POPRG2 valtz16
wee H
cPD2 80.00 usec
L2 -2.00 08
L1 14.48 0B
502 500.2620011 Mz

“2 - Processing paranters
st

5 125.7954789 Mz
v e
3 0
B 0.00 H
B 0
x 1.40

1D NMR plot parametens
x 0 cn
v 20.00 cn

9.50537 ppm/cn
118573230 Hz/cm




\
» o
e
CONMNMDUGOMMINI TN @O LR R R R R R - R e
RREODEZHBRBIRI[I IS AR CEBIBNcIERNaRISIHIHBE
- KNP WU AUCADDCD~ <O 3 RO U@~ ~NOSYOMODOND YD
OO OO~ DD @ NYOOU WS- OmMWOUWD SO0 N
s SRR R R IR TR IR I Y VIR VI TR VAR S COIITAMOO~DOBOBSYITA®OD
N N N N N N N T dnadadadodddddddddd<ooo
o < ol(m ) (o <
i @ S| o | )
& © Sl = e 5
ki S Sl|o S| |5 S
5 n <o @] [m @
T T T T T T T T T T T T T T
ppm 10 B [ 4 2
ward-carbon
- o soms n mown ~ o Q< w0
o JrE BV B a wman =S oSS o
- © m So~a S Sao (eR=] 8& =
s 0 o orN<< - ~Nro <a © <o
a ~ S daca & ~rR S < aQa
[
i
!
|
|
I R R R I R
50 25

S-65

Zurrent Data Parameters
LW-5-116-5
1

1

“2 - Acguisition Paraneters

Jate_ 20061114
Time 15.32
INSTRUM spect
PA0BHD 5 mm TXI {H-13
2ULPROG 2930
) 32768
SOLVENT COC13
8
2
6009.615 Hz
0.183399 Hz
2.7263477 sec
57
83.200 uset
6.00 usec
298.0 K
1.00000000 sec
UCREST 0.00000000 sec
IGHRK ©.01500000 s€C
CHANNEL 1
H
2 10.00 usec
At 0.50 dB
5F01 500.3330897 NHz

2 - Processing parameters

32768
§00.3300129

SF NHz
ADW EM

5SB 0

B 0.30 Hz
B 0

C 1.00

1D NMR plat paraneters
X 20.00 cm
4.00
11.000
5§503.63
0.000
0.00
0.55000
275.18149

oY

ppm/cm
Hz/em

urrent Oats Paraneters
ANE LH-5-116-5

PNO 2
IAOCND 1

2 - Acquisition Parameters

Jate_ 081114
Ting 15.44
INSTAUN snect
ROBHD 5 mm TXI 1H-13
ULPADG 2gacz0
™ 32768
OLVENT coc13
s 512
5 4
SHH 31446.541 Hz
0.959672 Hz
0 0.5210612 sec
B 57
W 15.900 usec
E 6.00 usec
TE 298.0 K
1 0.50000000 sec
11 0.03000000 sec
ACREST 0.00000000 sec
ACWRK 0.01500000 sec
CHANNEL 1
13¢
13.00 usec

-3.00 dB
125.8206594 MHz

= CHANNEL f2 =
POPAG2 waltz1b
wez 1H
cPD2 80.00 usec
L2 0.50 dB
L1z 01 o8
Fo02 500.3320000 MHz

=2 - Processing parameters
ST 65536

F 125.8080545 Mz
]
358 0
B 1.00 Hz
B 0
T 1.40
1D NNR plot parameters
x 20.00 cn
8.00 cn
220.000 ppn
27677.77 Hz
0.000 ppn
K 0.00 Hz
PN 11.00000 ppn/cn
HzeM 1363.88855 Hz/cn
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Surrent Dats Parameters

NAME LW-2-198-2
EXPNO 1
9R0CND 1

2 - Acquisition Parameters

Jate_ 20080211
Time 12.48
INSTRUM spect
2ROBHD 5 mm PABBO BE-
2uLPAOA 2530
D 65538
SOLVENT coc1a
\5 16
15 2
SWH 10330 .578 Hz
FIDRES 0.157632 Hz
\Q 3.1719923 sec
6 143.7
bl 48.400 usec
axE 6.00 usec
E 0.0 K
bl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
1H
12.00 usec
-2.00 08
5F01 500.2630894 MHz

72 - Processing parameters

51 32768
5F 500,2600145 MHz
DW no
3B i
B 0.00 Hz
58 [}
£ 1.00

10 NNR plot paraneters
oX

20,00 tm
oy 6.00 cm
“p 11.000 ppm
i 5603.08 Hz
“2p 0.000 ppm
Fi 0.00 Hz
PMCN 0.55000 ppm/cn
4zeN 275.15402 Hz/cn



V. HPLC Chromatograms

20
B O\)\/j\l\
: o Yo

Racemic Mixture

DADL A, Sig=254, Ref=360,100 (LI20081125000005.D)

mAU

-
0
50
0-
-
2-

10

0 5 10 15 20 %5 30 3 40 45 min

Enantiomerically Enriched

DAD1 A, Sig=254,4 Ref=360,100 (LI\20081125000006.D)
mAU ~

8652

120
100

80

29.310

60

40

20

0 5 10 15 20 25 30 35 40 45 min

S-67



