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General. Infrared spectra were recorded on a Nicolet Magna 560 spectrometer, Vmay in cm™.
Bands are characterized as broad (br), strong (s), medium (m), and weak (w). 'H NMR spectra were
recorded on Varian Gemini (300 MHz) and Bruker (400 MHz) spectrometers. Chemical shifts are
reported in ppm from tetramethylsilane with the solvent resonance as the internal standard (CDCl;: 7.24
ppm). Data are reported as follows: chemical shift, integration, multiplicity (s = singlet, d = doublet, t =
triplet, q = quartet, br = broad, m = multiplet), coupling constants (Hz), and assignment. *C NMR were
recorded on a Bruker 400 (75 MHz) spectrometer with complete proton decoupling. Chemical shifts are
reported in ppm from tetramethylsilane with the solvent as the internal standard (CDCl;: 77.0 ppm).

Liquid chromatography was performed using forced flow (flash chromatography) of the
indicated solvent system on Sigma silica gel 60 (Si0,, 230-400 mesh). Thin layer chromatography was
performed on EM Science 0.25 mm silica gel 60 plates. Visualization was achieved with
phosphomolybdic acid in ethanol followed by heating, potassium permanganate in ethanol/water,
followed by heating, or by UV light (254 nm). Analytical gas-liquid chromatography (GLC) was
performed on a Hewlett-Packard 6890 Series chromatograph equipped with a split mode capillary
injection system, the indicated chiral GLC column, a flame ionization detector and using helium as the
carrier gas. Analytical supercritical fluid chromatography (SFC) was performed on a Berger SFC using
methanol as the modifier with the indicated chiral column.

All reactions were conducted in oven or flame-dried glassware under an inert atmosphere of dry
nitrogen or argon. 1,2-Dichloroethane was sequentially washed with concentrated H,SO4, water,
aqueous NaHCOs, and water, then dried with MgSO,4 and fractionally distilled from CaH,. Chloro(1,5-
cyclooctadiene)rhodium (I) dimmer and (R)-BINAP were purchased from Strem Chemical Company.
All other reagents were purchased from either Lancaster or Aldrich Chemical Companies.
[(cod)RhBINAP]BF,4 was synthesized according to the procedure by: Miyshita, A.; Takaya, H.; Souchi,
T.; Noyori, R. Tetrahedron 1984, 40, 1245-1253.
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(28,3R)-2-Ethyl-3-hydroxy-pentanoic acid phenyl ester (5). An oven-dried 250 mL flask equipped
with a stir bar was charged with 0.3696 g (0.76 mmol) chloro(1,5-cyclooctadiene)rhodium (I) dimer,
1.213 g (1.98 mmol) (S)-BINAP and 30 mL of dry dichloroethane under an argon atmosphere. After
stirring for one hour, diethylmethylsilane (21.7 mL, 5.0 mmol) was added, and the reaction mixture was
stirred for 30 minutes. Propionaldehyde (2.2 mL, 30.4 mmol), phenyl crotonate (5.5 mL, 36.6 mmol),
and 30 mL of dry dichloroethane were then added, and the reaction was stirred at ambient temperature
for 48 hours. The solvent was then removed by rotary evaporation, and the crude mixture was stirred
with a 1:1:1 THF:MeOH:4 N HCI mixture (39 mL) for 1 hour. Water was then added (30 mL) and the
layers were separated. The aqueous layer was extracted with ethyl acetate three times, and then the
combined organic layers were washed twice with aqueous saturated NaHCOs, dried over Na,SOy,
filtered, and concentrated. Flash column chromatography in 4:1 hexanes:ethyl acetate (R, = 0.12, 7:1
hexanes:ethyl acetate) provided 5.13 g (76%) of 5 in a 4.3:1 ratio of separable syn:anti diastereomers
(88% ee for the syn diastereomer). IR (neat): 3446 (br, s), 1756 (s), 1646 (s), 1594 (s), 1495 (s), 1383
(s), 1349 (s) cm™; '"HNMR: §7.53 2 H,t,J=7.8Hz), 7.38 (1 H,t,J=7.4Hz),722 2H,d, T=7.0
Hz), 4.13 (1 H, m), 2.79 (1 H, m), 2.33 (1 H,d, ] =5.0 Hz), 2.06 — 1.9 (2 H, m), 1.8 = 1.7 (2 H, m), 1.23
(3H,t,J=7.5Hz), 1.18 3 H, t,J = 7.4 Hz); "C NMR: § 173.7, 150.4, 129.4, 125.9, 121.5, 73.5, 52.7,
27.5,20.6, 12.1, 10.2. HRMS (FAB) Calc’d for C;3H;sO3 (M + Na)": 245.1148. Found (M + Na)":
245.1152.

"H NMR of the anti diastereomer: & 7.53 (2H,t,J=78Hz),738 (1 H,t,J=74Hz),722(2H,d,J=
7.0 Hz), 3.90 (1 H, m), 2.79 (1 H, m), 2.46 (1 H, d),2.06 - 1.9 (2 H, m), 1.8 — 1.7 (2 H, m), 1.23 3 H, t,
J=7.5Hz),1.18 3H, t,]=7.4Hz).

Proof of Stereochemistry: Stereochemical ratios were determined in comparison to racemic materials
prepared via the reductive aldol reaction using racemic-BINAP as ligand. Absolute stereochemistry
established in comparison to authentic 2(S),3(R) isomer prepared via a Crimmins-type aldol reaction
using the thiazolidinethione butyrate to provide the appropriate Evans-syn aldol product, followed by
conversion to the phenyl ester (Chaudhary, K and Crimmins, M. T. Org. Lett. 2000, 2, 775).

Chiral CE (5% y-cyclodextrin, -15 kV, 20°C) analysis of reductive aldol product:
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(28,3R)-2-ethyl-3-hydroxy-N-methoxy-N-methyl pentanamide. To a flame-dried, 250 mL flask was
added 3.4680 g (35.56 mmol) N,O-dimethylhydroxylamine hydrochloride under N,. To the flask was
then added 13.9 mL dry THF and the solution cooled to -10°C. Subsequently, a solution of
trimethylaluminum (17.8 mL, 2.0 M in toluene, 35.5 mmol) was added dropwise via syringe over 30
minutes. When the addition was complete, the reaction mixture was warmed to 0°C and stirred for 10
minutes, then warmed to ambient temperature and stirred for 15 minutes. The reaction mixture was then
returned to a -10°C bath, and a flame-dried addition funnel was fitted to the flask. A solution of -
hydroxyester 5 (2.6311 g, 11.85 mmol) in 12 mL dry THF/15 mL dry CH,Cl, was added dropwise via
addition funnel at -10°C. Once the addition was complete, the reaction flask was warmed to 0 °C over
10 min. The reaction was stirred at 0 °C for 3 hours, and was then transferred to a rapidly stirring 0°C
1:1 mixture of CH,Cl,:0.5 M HCI. This was stirred at 0°C for 1 h, then allowed to warm to ambient
temperature and stirred overnight. The layers were separated, the aqueous layer was extracted with
twice with CH,Cl,, and the combined organic layers were washed with brine, dried over Na;SOy,
filtered, and concentrated. The product was purified via flash column chromatography with 2:1
hexanes:ethylacetate (R, = 0.22), providing 2.1731 g (97%) of product. 'HNMR: §3.70 (3 H, s), 3.68
(1H,m),3.27 (1 H,s),3.21 3H,5s),291 (1H, m), 1.9-1.4 (4 H,m),0.94 3H,t,J=7.4Hz), 0.88 (3
H,t,J=7.5Hz); "CNMR: §177.8,74.2,61.9,46.3,32.3,27.6,19.5,12.7, 10.9.
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(4S,5R)-4-ethyl-5-hydroxy-2-methylhept-1-en-3-one (6). A 100 mL flask was filled with 20 mL dry
ether and 3.6 mL of 2-bromopropene and cooled to -78°C under N,. Next, a solution of ~-BuLi (51 mL,
1.59 M in pentane) was added dropwise via addition funnel over 40 minutes. The reaction was stirred 1
hour at -78°C and then allowed to warm to room temperature. Over the course of 20 minutes, this
mixture was then transferred by cannula to a solution of the Weinreb amide (3.0785 g, 16.29 mmol) in
108 mL of dry THF at -78°C. Stirring was continued at -78°C for 2 hours and then the reaction was
transferred via cannula to a rapidly stirred 2:1 mixture of saturated aqueous NH4CL: THF at 0°C. After
stirring at 0°C for 20 min the mixture was warmed to room temperature and stirred overnight. The
reaction mixture was then partitioned between 450 mL brine and 750 mL ether. The layers were
separated the aqueous layer was extracted with ether (3X). The organic layer was dried over Na;SQOy,
filtered, and concentrated. Purification was carried out via flash column chromatography in 2:1
hexanes:ethyl acetate (R, = 0.58), yielding 2.4571 g (88%) of compound 6. 'HNMR: & 5.97 (1 H, s),
5.83 (1 H, s), 3.64 (1 H, dddd, J = 4.6 Hz), 3.20 (1 H, dt, J = 8.9, 4.6 Hz), 2.52 (1 H, s), 1.87 (3 H, s),
1.70 (2 H, m), 1.41 (2 H, m), 0.93 3 H, t, ] = 7.4 Hz), 0.82 (3 H, t, ] = 7.5 Hz); °C NMR: & 207.6,
146.1, 74.1, 51.1, 28.2, 20.9, 18.0, 12.7, 10.8. MS (ESI) Calc’d for C;oH;s0, (M + Na)™: 193.12.
Found (M + Na)": 193.1.
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(4S,5R)-4-ethyl-5-(methoxymethoxy)-2-methylhept-1-en-3-one. A solution of B-hydroxy ketone 6
(1.3667 g, 804 mmol) in dry CH,Cl, (16.1 mL) was cooled to 0°C. Subsequently,
diisopropylethylamine (4.2 mL, 24.12 mmol) and chloromethyl methyl ether (1.83 mL, 24.12 mmol)
were added and the mixture was stirred for 30 minutes at 0°C, then allowed to slowly warm to RT and
stir for 12 h. The reaction was quenched by addition of water and the layers were separated. The
aqueous layer was extracted with CH,Cl, (2X) and the combined organic layers were washed with brine,
dried over Na,SOs, filtered, and concentrated. The unpurified material (1.6789 g, 97%) was clean by
both NMR and TLC analysis and was used directly without further purification. 'H NMR: & 5.93 (1 H,
s),5.79 (1 H, s),4.62 (2 H,s),3.67 (1 H,ddd, J =9.1, 6.7, 4.4 Hz), 3.36 3 H, s), 3.35 (1 H, m), 1.87 (3
H,s), 1.69 (2 H, m), 1.38 (2 H, dq, J =21.7, 7.3 Hz), 0.88 (3 H, t, ] = 7.4 Hz), 0.80 (3 H, t, J = 7.5 Hz);
BCNMR: §205.0, 146.5, 125.1,96.9, 80.9, 56.4, 50.8, 25.9, 22.6, 18.2, 12.4, 10.0.
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(BR,4R,5R)-4-ethyl-5-(methoxymethoxy)-2-methylhept-1-en-3-0l. A solution of a,B-unsaturated
ketone 7a (2.2176 g, 10.36 mmol) in dry CH,Cl, (20.7 mL) was cooled to -78°C and
diisobuytlaluminum hydride (18.7 mL, 1.0 M in hexanes, 18.65 mmol) was added dropwise via syringe.
Stirring was continued at -78°C for 2 h, then the reaction was quenched by cannula transfer to a rapidly
stirring 5:2 mixture of saturated sodium potassium tartrate (aq):CH,Cl, (217 mL:87mL) and stirred
overnight. After addition of water, the layers were separated and the aqueous layer was extracted with
CH,Cl, (2X). The combined organic layers were dried over Na,SO,, filtered, and concentrated.
Purification and separation of the diastereomers was carried out using flash column chromatography in
4:1 hexanes:ethyl acetate (R = 0.38), yielding 1.91 g (85%) of allylic alcohol (10:1 ratio of
diastereomers by analysis of crude NMR). [a]p = +2.5° (¢ 0.82, CHCIl;); IR (THF) 3514 (br), 3704,
2360, 2344, 2248 (s), 1654 (s), 1559, 1542, 1382, 1289, 1027, 991; 'H NMR: & 5.15 (1 H, s), 5.07 (1
H,s),4.87 (1 H,d,J=6.8 Hz), 4.81 (1 H,d,J=6.8 Hz),4.26 (1 H,dd, J=7.7,4.3 Hz),4.09 (1 H,d, J =
4.3 Hz), 3.87 (1 H, ddd, J = 8.9, 5.5, 2.4 Hz), 3.57 (3 H, s), 1.85 (3 H, s), 1.84 (2 H, m), 1.71 (1 H, m),
1.53 (1 H, m), 1.37 (1 H, m), 1.09 3 H, t, J = 7.4 Hz), 1.08 (3 H, t, ] = 7.5 Hz); °C NMR: & 146.4,
113.3, 96.9, 82.1, 76.9, 56.4, 44.1, 23.9, 19.7, 17.9, 12.9, 11.3; MS (ESI) Calc’d for C;2H2403 (M +
Na)™: 239.16. Found (M +Na)™: 239.0.
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(5R,6S,7R)-5,6-diethyl-9,9,10,10-tetramethyl-7-(prop-1-en-2-yl)-2,4,8-trioxa-9-silaundecane 3).
Alcohol 7b (1.1160 g, 5.17 mmol) and 2,6-lutidine (2.1 mL, 18.08 mmol) were dissolved in CH,Cl, (43
mL) and the solution cooled to 0°C. A solution of TBSOTf (1.8 mL, 7.75 mmol) in 8 mL CH,Cl, was
then added dropwise by cannula. After stirring at 0°C for 30 minutes, the solution was allowed to warm
to room temperature and stir for an additional 2.5 hours. The reaction mixture was then transferred to a
solution of saturated aqueous NaHCOs allowed to stir for 30 minutes. The layers were separated and the
organic layer was washed with 1 M HCI, brine, and saturated NaHCO;. The organic layer was then
dried over Na,SOy, filtered, and concentrated. Purification via flash column chromatography in 15:1
hexanes:ethyl acetate (R,=0.31) provided 1.1865 g (70%) of silyl ether 3. [a]p =+31° (¢ 0.14, CHCl;);
IR (neat): 3445 (br), 2957, 2929, 1718, 1461, 1225, 1112 cm™;IR (neat): 2957, 2930, 2882, 2359,
1472, 1250, 1042, 835 cm™; "H NMR: §4.92 (1 H, s), 4.86 (1 H, s), 4.70 (1 H, d, ] = 6.6 Hz), 4.59 (1
H,d,J=6.5Hz),399 (1 H,d,J=7.6 Hz),3.73 (1 H,ddd, ] =7.7, 6.2, 1.8 Hz), 3.36 (3 H, s), 3.36 (1 H,
m), 1.70 (1 H, m), 1.63 3 H, s), 1.55—-1.35 (2 H, m), 1.17 (1 H, m), 0.92 (3 H, t,J = 8.1 Hz), 0.89 (3 H,
t,J =7.4 Hz), 0.88 (9 H, s), 0.02 (3 H, s), -0.02 (3 H, s); °C NMR: & 147.0, 113.6, 97.7, 80.4, 78.0,
55.7, 46.7, 28.0, 26.4, 19.1, 18.7, 17.9, 14.4, 11.1, -3.9, -5.0. MS (ESI) Calc’d for C;sH3303S1 (M +
Na)": 353.25. Found (M + Na)": 353.2.
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(S)-2-ethyl-1-hexen-3-o0l. A solution of propyl magnesium bromide (172 mL, 1.76 M in ether, 303
mmol) was added dropwise via addition funnel to a -78°C solution of 2-ethylacrolein (17.0 g, 202 mmol)
in 404 mL of dry THF. The reaction was stirred at -78°C for 30 minutes, warmed to 0°C and then stirred
for an additional 5 hours. The reaction was then quenched by addition of saturated NH4Cl (aq). After
separating the layers, the aqueous layer was extracted with ether three times, and the combined organic
layers were then washed with brine and water, sequentially. The organic layer was then then dried over
Na,SOy, filtered, and concentrated. The crude product was purified using flash column chromatography
in 4:1 hexanes:ethyl acetate (R, = 0.53), providing 18.5838 g (72%) of the racemic allylic alcohol. 'H
NMR: 6 5.01 (1 H, s), 4.85(1 H, s),4.11 (1 H, dd, ] = 6.3 Hz), 2.08 (2 H, m), 1.6 — 1.2 (4 H, m), 1.08
(3H,t,]=7.4Hz),0.95 (3 H,t,]=7.3Hz); °C NMR: §136.2, 108.7, 76.9, 75.9, 66.3, 38.1, 20.6, 19.3.

The racemic allylic alcohol prepared above (5.6197 g, 43.9 mmol) was dissolved in 175 mL of dry
CH,Cl; and added to a 500 mL flask containing 1.4 g of activated 3 A molecular sieve powder. (D)-
Diisopropyl tartrate (1.4 mL, 6.59 mmol) was added and the reaction mixture was cooled to -20°C.
After addition of freshly distilled Ti(OiPr)4 (1.3 mL, 4.39 mmol), the reaction was stirred at -20°C for 30
minutes. Subsequently, 7-butyl hydroperoxide (10.2 mL, 3 M in toluene, 30.7 mmol, dried for 30 min
over activated 4 A molecular sieves) was added by cannula and the reaction was stirred at -20°C.
Reaction progress was monitored by chiral GC analysis of the remaining starting material. After 34 h,
the reaction was quenched by additional of 18 g FeSO,, 6 g citric acid, and 55 mL water. The mixture
was allowed to warm to ambient temperature and stir for 30 minutes. The layers were then separated
and the aqueous layer was extracted with CH,Cl,, dried over Na,SQ,, filtered, and concentrated to ca.
175 mL. At this time, 50 mL of 30% NaOH in brine was added and the mixture allowed to stir for 30
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minutes. The layers were then separated and the aqueous layer was extracted with CH,Cl,. The
combined organic layers were then washed with brine, dried over Na,SO,, filtered, and concentrated.
NMR analysis of the unpurified mixture showed 61% conversion, and GC analysis (Supelco, B-dex,
80°C, 20 psi) showed the recovered allylic alcohol to have an enantiomeric purity of 93% ee.
Purification was facilitated after carrying out acylation and the material was therefore used directly in
the next step.

Chiral GLC (p-dex, Supelco, 80°C, 20 psi) analysis of kinetic resolution of allylic alcohol:

23.956

28 FY

IFBQ
: §E 24 .854

i,_J
Enantioenriched Racemic Allylic Alcohol
Allylic Alcohol (93% ee)

(S)-2-ethyl-1-hexen-3-yl acrylate (7). Triethylamine (12.7 mL, 91.1 mmol) was added to a solution of
the unpurified reaction mixture obtained above (7.7565 g in 201 mL dry CH,Cl,) and the mixture stirred
at room temperature for 45 minutes. The reaction mixture was then cooled to 0°C and acryloyl chloride
(5.4 mL, 66 mmol) was added dropwise. The mixture was allowed to slowly warm to ambient
temperature and then stir for 16 hours. The reaction was then quenched with 1 M HCI and the layers
were separated. The aqueous layer was extracted with CH,Cl,, and the combined organic layers were
then washed with saturated NaHCOs (aq) and brine, dried over Na,SOy,, filtered, and concentrated. The
crude mixture was purified on a silica gel column in 10:1 hexanes:ethyl acetate (Ry allylic acrylate =
0.71, Rrepoxy acrylate = 0.31), furnishing 2.5852 g of chiral allylic acrylate 7 (83% yield based on 61 %
conversion in the kinetic resolution). [a]p =-17° (¢ 0.54, CHCls); IR (neat): 2959, 2360, 1732, 1558,
1540, 1183 cm™; "H NMR: 8 6.40 (1 H, d, J =24.0 Hz), 6.15 (1 H, dd, T = 13.6, 9.6 Hz), 5.82 (1 H, d, J
=12.0 Hz), 5.29 (1 H, dd, J = 8.8 Hz), 5.02 (1 H, s), 4.89 (1 H, s), 2.07 (2 H, q, J = 8.4 Hz), 1.65 (2 H,
m), 1.32 (2 H, m), 1.09 (3 H, t, J = 10.0 Hz), 0.92 (3 H, t, ] = 9.6 Hz); >C NMR: § 165.5, 149.2, 130.2,
128.9, 109.9, 77.1, 35.3, 24.4, 18.6, 13.7, 12.0.
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(R,E)-4-ethyl-2-methyloct-4-enoic acid (9). In glove box under an argon atmosphere, [Rh(cod)Cl],
(0.0845 g, 0.171 mmol, 1.25 mol%) and (S,S)-Me-DuPhos (0.1050 g, 0.342 mmol, 2.5 mol%) were
weighed into an oven-dried flask, which was capped with a rubber septum and removed from the glove
box. The catalyst-ligand combination was dissolved in benzene (40 mL) and stirred for 30 minutes.
Chlorodimethylsilane (1.8 mL, 17.12 mmol) was added and the mixture was stirred for 5 min before
addition of allylic acrylate 7 (2.4956 g, 13.7 mmol) in benzene (5.7 mL). The mixture was stirred at
room temperature for 4 h, then concentrated in vacuo. The remaining material was purified by silica gel
chromatography using a gradient elution with 2:1 to 1:1 hexanes:ethyl acetate (R, = 0.69, 2:1
hexanes:ethyl acetate). The procedure provided 2.2178 g (88%) of the rearrangement product 9. 'H
NMR: 6 11.09 (1 H, brs), 5.15 (1 H, t, J =7.2 Hz), 2.61 (1 H, hex, J =6.9 Hz),2.45 (1 H,dd, J = 7.8
Hz),2.0 (5 H, m), 1.35 (2 H, hex, J=7.4 Hz), 1.14 3 H, d,J=6.8 Hz), 0.96 3 H, t, J = 7.6 Hz), 0.88 (3
H, t,J=7.4 Hz); "C NMR: §182.0, 137.6, 127.0, 40.3, 37.8, 29.6, 23.0, 22.6, 16.4, 13.6, 12.9.

Proof of Stereochemistry: The stereochemistry of the methyl stereocenter was proven by comparison
to an authentic sample prepared via Evans’ alkylation protocol using (S)-(+)-4-benzyl-3-propionyl-2-
oxazolidinone (Evans, D. A.; Ennis, M. D.; Mathre, D. J. J. Am. Chem. Soc. 1982, 104, 1737) as
describe below. Both the Evans alkylation product and the reductive Claisen rearrangement product
were reduced to the alcohol, oxidized to aldehyde 10, and then converted to methyl alkyne 11. Chiral
GC analysis of 11 showed both products to possess the same absolute configuration (see below for
chromatograms).

Structure Proof:

i 0 NaHMDS, THF, ji 0 1) LiBH,

o N)K/Me+ -78°C-->RT o NWMe 2) Dess-Martin
N 1N Me A Me
Bn /\(\/\ Bn Me

Me
0 1)CBr,, PPh, M€ N
H = Me 2) nBuLi, Mel = Me
M
Me Me e Me
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(R,E)-4-Ethyl-2-methyloct-4-en-1-ol. In glove box, lithium aluminum hydride (0.6836 g, 18.0 mmol)
was weighed into an oven-dried flask, capped with a septum, and removed from box. To this was added
12 mL of dry THF and the suspension cooled to 0°C. A solution of carboxylic acid 9 (2.2109 g, 12.0
mmol in 12 mL THF) was then added with stirring. The mixture was stirred at 0°C for an additional
hour and then allowed to slowly warm to room temperature. After 18 h, the reaction was quenched by
slow dropwise addition of water. Once all bubbling had ceased, 10% aq H,SO4. was added. The layers
were separated and the aqueous layer extracted with ethyl acetate. The combined organic layers were
washed with brine, dried over Na,SO,, filtered, and concentrated. This procedure provided 1.8175 g
(89%) of the desired alcohol, which was used without further purification. IR (neat): 3421, 1729, 1465,
1154 cm™; "HNMR: §5.12 (1 H, t, J = 7.2 Hz), 3.45 (1 H, dd, J = 23.0, 5.4 Hz), 3.45 (1 H, ddd, J =
33.6,10.7, 5.4 Hz), 2.05 (5 H, m), 1.81 (2 H, q, J =17.0 Hz), 1.34 (2 H, hex, J = 7.4 Hz), 0.94 3 H, t,J
=7.6 Hz), 0.88 (3 H, t, 7.3 Hz), 0.86 (3 H, d, ] = 6.4 Hz); °C NMR: & 139.2, 126.6, 69.0, 41.5, 34.2,
30.0, 23.5, 23.1, 17.2, 14.2, 13.5. HRMS (ESI) Calc’d for C;;H»O (M + H)": 171.1779. Found (M +
H)": 171.1760.
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(R,E)-4-ethyl-2-methyloct-4-enal (10). To a solution of Dess-Martin periodinane (4.9460 g, 11.6
mmol) in CH,Cl, (57 mL) was added a solution of the alcohol prepared above (1.3158 g, 7.73 mmol in
20 mL CH,Cl; ). The reaction was stirred at room temperature for 6 hours, then treated with 120 mL of
a 1:1 mixture of saturated NaHCOs; (aq):saturated Na,S,0; (aq) for 30 minutes. After diluting with
ether and separating the layers, the organic layer was washed once with water, and the combined
aqueous layers were extracted with ether three times. The combined organic layers were dried over
Na,SOy, filtered, and concentrated. Flash column chromatography in 4:1 hexanes:ethyl acetate (R, =
0.75) provided 1.1213 g of aldehyde 10 (86%). 'HNMR: §9.60 (1 H, d, J=2.0 Hz), 5.11 (1 H, t, J =
7.2 Hz), 2.45 (2 H, m), 2.08 — 1.9 (5 H, m), 1,34 (2 H, hex, J =7.4 Hz), 1.04 (3 H, d, ] = 6.9 Hz), 0.95 (3
H,t,J=7.6 Hz), 0.85 (3 H, t, J = 7.4 Hz); °C NMR: § 205.8, 137.16, 127.7, 44.9, 38.0, 30.0, 23.4,
23.2,14.2,13.7, 13.4.

|
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(R,E)-1,1-Dibromo-5-ethyl-3-methylnona-1,5-diene. Freshly-sublimed carbon tetrabromide (0.3630
g, 1.09 mmol) was dissolved in CH,Cl, (1.1 mL) and cooled to 0°C. A solution of triphenylphosphine
(0.5741 g, 2.19 mmol) in CH,Cl, (1.5 mL) was then added dropwise. After the addition was complete,
the mixture was cooled to -78°C and a solution of 10 (0.0920 g, 0.547 mmol) in CH,Cl, (0.55 mL) was
added in one portion. The reaction was stirred at -78°C for 30 minutes, then at 0°C for 20 min. After
diluting with ether, the mixture was poured into brine, and the layers were separated. The aqueous layer
was extracted with ether, and the combined organic layers were dried over Na,SO, filtered, and
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concentrated. Purification by flash column chromatography in 20:1 hexanes:ethyl acetate (R = 0.38)
provided 0.1465 g (83%) of vinyl dibromide. '"HNMR: § 6.11 (1 H, d, J=9.6 Hz), 5.05 (1 H, t, ] =7.2
Hz), 2.57 (1 H, m), 1.98 (6 H, m), 1.34 (2 H, hex, J =7.3 Hz), 098 3 H,d, J=6.7 Hz), 0.96 3 H, t,J =
7.6 Hz), 0.88 (3 H, t, ] = 7.5 Hz); °C NMR: & 144.7, 138.5, 127.4, 87.4, 43.3, 37.1, 30.0, 23.5, 23.1,
19.2,14.2, 13.5.

Me
7 Z Me —> Z Me
Br Me Et Me Et

11

(R,E)-6-ethyl-4-methyldec-6-en-2-yne (11). The vinyl dibromide (0.5977 g, 1.85 mmol) prepared
above was dissolved in THF (18.5 mL) and cooled to -78°C. To this was added »BuLi (2.2 mL, 1.69 M
in hexanes, 3.70 mmol) dropwise with stirring. The reaction was then stirred for 5 min at -78°C, then 1
hour at -25°C. The reaction was then cooled to -78°C, and a solution of iodomethane (0.11 mL, 1.85
mmol) in THF (1.4 mL) was added dropwise. The reaction was then allowed to slowly warm to room
temperature and stir for 1 hour. The mixture was treated with saturated NH4ClI (aq) and diluted with
ether. The layers were separated layers and the aqueous layer was extracted with ether. The combined
organic layers were dried over Na,SQs, filtered, and concentrated. Purification by flash column
chromatography in neat hexanes (Ry= 0.83) afforded 0.3048 g (93%) of methyl alkyne 11. Analysis of
11 by GC (Supelco, B-dex, 70°C, 20 psi) showed the enantiomeric purity to by 86% ee. [a]p = -3° (¢
0.18, CHCLs); IR (neat): 2963, 1716, 1652, 1540, 1005 cm™; "H NMR: § 5.02 (1 H, t, J = 7.2 Hz), 2.47
(1 H, m),2.19 (1 H, dd, J=12.9, 7.6 Hz), 1.98 (5 H, m), 1.76 (3 H, s), 1.35 (2 H, hex, J = 7.3 Hz), 1.07
(3H,d,J=6.8Hz),093 (3H,t,]=7.6Hz),0.88 (3 H,t, ] =7.4Hz); °C NMR: § 138.5, 126.7, 84.1,
75.4, 44.3, 29.6, 24.5, 23.1, 22.7, 20.8, 13.7, 13.1, 3.4. HRMS (HRCI) Calc’d for C;3H»n (M + H)":
179.1779. Found (M +H)": 179.1804.

Br

Chiral GLC (p-dex, Supelco, 75°C, 20 psi) analysis of methyl alkyne 11:

cg.ceal

59.256

.
o @

Racemic Product of Authentic R E-11
11 reductive from Evans’
Claisen route  alkylation route

61.237

i 61 .31%5
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Me
A —
= Me
Me Et

1 4

(R,2E,6E)-6-ethyl-2-iodo-4-methyldeca-2,6-diene (4). In glove box, bis(cyclopentadienyl)zirconium
chloro hydride (Schwartz’ reagent, 0.840 g, 3.26 mmol) was weighed into an oven-dried flask, which
was then capped with a septum and removed from the box. Upon removal from glove box, the flask was
immediately wrapped in aluminum foil. A solution of alkyne 11 (0.2321 g, 1.30 mmol) in CH,Cl, (8.7
mL) was added and the reaction was stirred in the dark at room temperature for 2 hours. After this time,
an additional 6 mL of CH,Cl, was added and the reaction was cooled to 0°C. A saturated solution of I,
in CCly was added dropwise at 0°C until the reaction mixture became dark purple. This mixture was
quenched by addition of saturated Na,S,03 (aq.), then CH,Cl, was added and the layers separated. The
aqueous layer was extracted with CH,Cl, three times, then the combined organic layers were washed
with water and brine. The organic solution was then dried over Na,SQO,, filtered, and concentrated.
Flash column chromatography in neat hexanes (R, = 0.62) provided vinyl iodide 4 in a 4:1 ratio of
separable regioisomers (0.3312 g overall yield, 84%; 68% yield of desired vinyl iodide 4). 'H NMR: &
6.10 (1 H,d,J=7.7Hz),5.03 (1 H, t,J = 6.4 Hz), 2.51 (1 H, m), 2.31 (3 H, s), 2.01 — 1.85 (6 H, m),
1.30 (2 H, hex, J = 9.4 Hz), 1.00 — 0.79 (9 H, m); >C NMR: & 147.7, 127.1, 92.5, 77.6, 44.1, 34.7, 30.1,
28.0,23.5,23.3,20.4, 14.2, 13.5.

'H NMR of the minor regioisomer: 6 6.20 (1 H, q, J=4.3 Hz), 5.15 (1 H, t,J = 6.4 Hz), 2.15 (1 H, m),
2.01-1.85(6H,m),1.61 (3H,d,J=8.6Hz),1.30-1.15 (2 H, m), 1.00 - 0.79 (9 H, m).

= z Me
Me Me Et

MOMO OTBS MOMO OTBS

Me + | = = Me Me y = = Me
Et Me Me Me Et Et Me Me Me Et
3 4 2

(5R,6S8,75)-5,6-diethyl-7-((2S,4E,6R,8E)-8-ethyl-4,6-dimethyldodeca-4,8-dien-2-y1)-9,9,10,10-

tetramethyl-2,4,8-trioxa-9-silaundecane (2). A solution of alkene 3 (0.1598 g, 0.48 mmol) in THF
(0.97 mL) was added to a -15°C stirred solution of 9-BBN (1.8 mL, 0.5 M in THF, 0.88 mmol). The
mixture was allowed to slowly warm to RT and stir for 11 hours. To a separate flask containing vinyl
iodide 4 (0.1347 g, 0.44 mmol) in DMF (1.5 mL), was sequentially added Cs,CO; (0.2151 g, 0.66
mmol), PdCl,(dppf) (0.0359 g, 0.044 mmol), and triphenylarsine (0.0135 g, 0.044 mmol). This was
allowed to stir 30 minutes, before a solution of water (0.12 mmol, 6.6 mmol) was added. After addition
of water, the the vinyl iodide solution was stirred for 5 minutes before the alkyl borane solution was
added via cannula (0.5 mL THF rinse). The reaction mixture was then heated at 65°C for 8 hours. The
mixture was cooled to room temperature and poured into water, diluted with ether and the layers
separated. The aqueous layer was extracted with ether, then the combined organic layers were washed
with water and brine, dried over Na,SOys, filtered, and concentrated. The isolated material was purified
and diastereomers separated by flash column chromatography in 25:1 hexanes:ethyl acetate (R, = 0.27),
providing compound 2 (0.2062 g, 91 %). 'HNMR: & 5.02 (1 H, t, J=7.2 Hz), 4.85 (1 H, d, ] = 9.6 Hz),
472 (1 H,d,J=6.8 Hz),4.58 (1 H, d, J=6.8 Hz), 3.36 (3 H, s), 3.35 (1 H, m), 2.46 (1 H, m), 2.26 (1 H,
d, J=13.3 Hz), 2.05-1.70 (8 H, m), 1.65 — 1.40 (6 H, m), 1.52 (3 H, s), 1.32 (2 H, q, J = 7.4 Hz), 0.98
—0.80 (24 H, m), 0.75 (3 H, d, ] = 6.8 Hz), 0.03 (6 H, s); °C NMR: § 139.9, 134.1, 133.6, 129.0, 97.2,
80.7, 77.9, 77.6, 56.0, 47.5, 44.9, 43.4, 35.4, 31.9, 31.1, 30.1, 27.4, 26.6, 23.6, 23.3, 21.1, 20.7, 18.9,
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17.0, 16.4, 14.3, 14.2, 13.5, 10.4, -3.0, -3.9. MS (ESI) Calc’d for C3;Hs03Si (M + Na): 533.44.

Found (M + Na)": 533.5.
MOMO OTBS MOMO OH

Me Z Z Me Me

Et Me Me Me Et
2

(BR,4R,55,65,8E,10R,12E)-4,12-diethyl-3-(methoxymethoxy)-6,8,10-trimethylhexadeca-8,12-dien-
5-0l. Tetrabutylammonium fluoride (0.4 mL, 1.0 M in THF, 0.392 mmol) was added to a solution of
silyl ether 2 (0.0500 g, 0.098 mmol) in dry THF (0.65 mL). After 2 hours, the reaction was quenched by
addition of water, the layers separated, and the aqueous layer extracted with ethyl acetate. The
combined organic layers were dried over Na,SOy, filtered, and concentrated. The product was purified
via flash column chromatography in 10:1 hexanes:ethyl acetate (R; = 0.30) and the alcohol isolated
(0.0281 g, 72%). [a]p =+2° (¢ 0.34, CHCI3); IR (neat): 3503 (br), 2961, 2929, 1716, 1652, 1457, 1092
em™; 'THNMR: §5.02 (1 H,t,J=7.6 Hz), 491 (1 H,d, T=9.1 Hz), 4.67 (1 H, d, ] = 6.8 Hz), 4.65 (1 H,
d, J=6.8 Hz), 3.82 (1 H, ddd, J = 8.0, 7.2, 2.2 Hz), 3.55 (1 H, d, J = 5.6 Hz), 3.41 (1 H, m), 3.40 (3 H,
s),2.49 (1 H, m), 2.38 (1 H, d, J = 14.7), 2.04 — 1.46 (13 H, m), 1.52 (3 H, s), 1.32 (2 H, hex, ] = 8.2
Hz),094 (3H,t,J=7.6 Hz),093 3H,t,J=7.6 Hz), 0.91 3 H, t,J=8.6 Hz), 0.86 (3 H, t, ] = 7.4 Hz),
0.86 (3 H,d, J=6.6 Hz), 0.78 (3 H, d, ] = 6.9 Hz); C NMR: & 139.5, 133.2, 131.6, 125.6, 95.9, 80.8,
77.1, 76.3, 56.1, 44.5, 42.7, 41.0, 33.5, 30.8, 29.6, 23.5, 23.1, 22.9, 20.8, 18.5, 16.1, 13.7, 13.1, 12.5,

10.7. MS (ESI) Calc’d for C,5H403 (M +Na)™: 419.35. Found (M + Na)": 419.3.
Me

Me %
Me Me > —
\)\‘)\/\/\(\/\/\Me — EtH OMeOH Et Pr

Et Me Me Me Et

Y =z =z Me
Et Me Me Me Et

12
(BR,4R,55,65,85,9R,10R,12E)-4,12-diethyl-5-furan-3-(methoxymethoxy)-6,8,10-trimethylhexadeca-
12-ene-9-0l (12). The bis-homoallylic alcohol prepared above (0.0508 g, 0.128 mmol) was dissolved in
dry CH,Cl, (0.65 mL), then VO(acac), (0.0023 g, 0.07 eq) was added, followed by sodium acetate
(0.001 g, 0.1 eq). The flask was cooled to 0°C and #-butyl hydrogen peroxide (40 uL, 5 M in nonane,
0.23 mmol) was added (the TBHP solution was dried over activated molecular sieves for 30 min prior to
addition). This mixture was stirred at 0°C for 1.5 hours, then gradually warmed to room temperature.
After 2 hours, the reaction had turned yellow, so added an additional 0.07 eq of VO(acac), was added
which immediately returned the reaction mixture to the original deep red color. This process was
repeated after 4 hours. After 6 hours the reaction was treated with addition of satd. Na,S,05 (aq.). After
stirring for 10 min, the mixture was partitioned between 1/3 CH,Cl,/hexanes and 1% aqueous NaHCOs.
The layers were separated and the organic layer washed with 0.2 N aq. NaHSO,, then with pH 7
phosphate buffer. The organic layers was then dried over Na,SQO,, filtered, and concentrated. The
concoction was eluted on a silica gel column with 10:1 hexanes:ethyl acetate (Ry= 0.4), which provided
0.0225 g (42%) of the epoxidation/cyclization product 12 in a 6:1 ratio of separable diastereomers. [o]p
= -4° (¢ 0.32, CHCl;); IR (neat): 3445 (br), 2957, 2929, 1718, 1461, 1225, 1112 cm™; 'H NMR: &
5.09(1 H,t,J=7.1 Hz),4.69 (1 H,d,J=6.6 Hz), 4.58 (1 H,d, J = 6.6 Hz), 3.74 (1 H, ddd, ] = 8.8, 6.7,
1.8 Hz), 3.45 (1 H, m), 3.42 (1 H, dd, ] = 12.0, 7.1 Hz), 3.35 (3 H, s), 2.69 (1 H, s), 2.15 (2 H, m), 1.95
(6 H,m), 1.85-1.15(9 H, m), 1.08 3 H, s), 1.05 3 H,d,J=6.3 Hz), 0.94 3 H,t,]J=7.1 Hz), 0.92 (3
H,t,J=5.6 Hz),0.89 3 H, t,]=6.9 Hz), 0.87 3 H, t,J =7.4 Hz), 0.80 (3 H, d, ] = 6.8 Hz).
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"H NMR of the minor diastereomer: & 5.05 (1H,t,J=7.1Hz),4.78 (1 H,d,J=6.4Hz),4.59 (1 H,d,]J
= 6.5 Hz), 3.83 (1 H, ddd, ] = 9.0, 6.0, 2.5 Hz), 3.59 (1 H, m), 3.38 (3 H, s), 3.18 (1 H, dd, ] = 134, 6.7
Hz), 3.06 (1 H, s), 2.15 (2 H, m), 1.95 (6 H, m), 1.85-1.15(9 H, m), 1.08 3 H, s), 1.05(3H,d,J=6.3
Hz), 094 3H,t,J=7.1Hz),092 (3H,t,]=5.6 Hz),0.89 (3 H,t,J=6.9 Hz), 0.87 (3 H, t, ] = 7.4 Hz),
0.80 (3 H,d,J=6.8 Hz).

Me Me, Me Me
Me x — Me > —
HOMeOHEt Pr HO'MeOHEt Pr
Et Et
12 13

(BR,4R,55,65,85,9R,10R,12E)-4,12-diethyl-5-furan-6,8,10-trimethylhexadeca-12-ene-3,9-diol (13).
The MOM ether 12 prepared above (0.0293 g, 0.071 mmol) was dissolved in anhydrous methanol (3.6
mL) and 2 drops of conc. HCl were added. The mixture was then stirred at room temperature and
monitored by TLC until complete disappearance of starting material was observed (5 hours), at which
point the reaction was quenched by addition of satd. NaHCOs (aq). The mixture was diluted with ether
and the layers were separated. The aqueous layer was extracted with ether and then the combined
organic layers were washed with brine, dried over Na,SOy, filtered, and concentrated. The unpurified
product was sufficiently pure to characterize and use in the next step with a quantitative crude yield of
13 (0.0293g). [a]p =+28° (¢ 0.085, CHCIs); IR (neat): 3445 (br), 2961, 2925, 2872, 1651, 1457, 1377,
1119 em™; '"HNMR: 8 5.15 (1 H, t, ] = 7.2 Hz), 3.84 (1 H, dd, 7.2 Hz), 3.69 (1 H, d, J = 7.5 Hz), 3.68
(1 H, m), 3.63 (1 H, dd, J =10.2, 2.4 Hz), 3.53 (1 H, s), 2.30 (2 H, m), 2.17 (1 H, dd, J = 13.4, 7.1 Hz),
2.01 (6 H, m), 1.80 (2 H, m), 1.70 — 1.20 (6 H, m), 1.30 3 H, s), 1.00 3 H, d,J=6.4 Hz), 0.98 3 H, t,J
=7.6 Hz), 097 3H,t,J=72Hz),095(3H,t,]=74Hz),092 3H,t,J=73Hz),087(3H,d,J=
6.8 Hz); >C NMR: & 138.9, 126.6, 87.8, 85.6, 78.0, 72.6, 44.3, 42.7, 40.6, 36.0, 31.5, 29.5, 26.6, 24.9,
23.1,22.4, 18.4, 15.6, 13.3, 13.0, 12.5, 10.7, 0.9. MS (ESI) Calc’d for C»3H4403 (M + Na)™: 391.32.

Found (M + Na)": 391.3.
Me, Me Me Me

\H)O\(b_m TW
Me > — Me > —
HOMeOHEt Pr - HOMe O Et Pr
Et Et i
13 14

(BR,4R,5S,6S,8S,9R,10R,12E)-4,12-diethyl-5-furan-3,9-triethylsilyloxy-6,8,10-trimethylhexadeca-

12-ene (14). Diol 13 (0.0262 g, 0.071 mmol) was dissolved in dry CH,Cl, and 2,6-lutidine (60 pL,
0.515 mmol) was added. The solution was cooled to 0°C and triethylsilyltriflate (50 puL, 0.221 mmol)
was then added. After stirring at 0°C for 30 minutes, the mixture was warmed to room temperature,
stirred 5 hours, and quenched by addition of satd. NaHCOs (aq). The aqueous layer was extracted with
CH,Cl, three times, then the combined organic layers were washed sequentially with 1 M HCI, brine,
and satd. NaHCOj; (aq). The organic solution was then dried over Na,SOy, filtered, and concentrated.
Purification was accomplished by flash column chromatography in neat hexanes (R = 0.35) and
provided 0.0317 g (75%) of bis-triethylsilylether 14. [a]p = -5° (¢ 0.05, CHCl3); '"H NMR: & 5.05 (1
H,t,J=6.9 Hz),3.85 (1 H, ddd, ] = 8.8, 2.8,2.9 Hz), 3.45 (1 H,d, J = 1.9 Hz), 3.34 (1 H, dd, J = 8.8,
6.6 Hz), 2.23 - 1.62 (12 H, m), 1.51 (2 H, m), 1.34 (2 H, q,J =7.3 Hz), 1.25 (1 H, m), 1.00 B3 H, d, J =
6.4 Hz), 0.96 (9H, t,J=8.1 Hz), 0.94 3 H,t,J =73 Hz), 093 (9 H,t,J =78 Hz), 092 3H,t,J=7.2
Hz), 088 3 H,t,J=7.4Hz),083 3H,t,J=74Hz),0.73 3H,d,J=6.5Hz), 0.62 (6 H,q,]=8.0
Hz), 0.57 (6 H, q, J = 8.0 Hz); °C NMR: & 140.1, 126.3, 86.4, 84.9, 81.8, 74.4, 49.3, 45.4, 44.0, 37.1,
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32.8, 30.1, 30.0, 24.6, 23.6, 23.0, 20.2, 18.8, 14.7, 14.5, 14.0, 13.5, 10.6, 7.1, 7.0, 5.5, 5.1. MS (ESI)
Calc’d for C35H7,03Si; (M + H)™: 597.50. Found (M + H)™: 597.5.
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Current Data Parameters

NAME nf-ii-99pH1
EXPNO 1
PROCNO 1
8967488536475399557230439748923494161272380405446509104ww|vancpmpSowowwww%wnmnm
POOUMMAAAANNAONHOONPOVENONVNIINAOOONNOEEVNINNOVWF MM i = O o © 5217
MONNNNNNNOOOCONVRRENEEEIIMMOOOO0OOOOONNNANGA G0 W 0D MO M M@ LI = et
NI M NNNNNNNNNNNNNNNNNNNNN A A o o~ —PROBEDH 5 mm HR 13C/31
zg30
32768
cDC13
32
2
SWH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 181
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
D1l 1.00000000 sec
======== CHANNEL fl s========
NUC1 1H
Pl 10.10 usec
o PL1 3,00 dB
g‘ﬂ SFO1 399.8023988 MHz
o F2 - Processing parameters
- ST 32768
SF 399.7999519 MHz
/llhzrw WDW no
SSB 0
LB 0.00 Hz
GB 0

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
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Current Data Parameters

u/\\/\_’ NAME NFii278pCl3
- EXPNO 1
=] PROCNOC 1
F2 ~ Acquisition Parameters
Date_ 20040111
e} \0 00O m Time 22.01
=] o Nt o N0 WO W~ O~ IysTRUM spect
e~ < <t ooy < 0 W W<iHmMmCo ON>~O N BHD 5 mm HR 13C/31
. . L N YO <t <t un~\WO ooy
™ o AN e e e e e e PPN P PROG zgpg30
~ LN NN ~~WWOWwnmMm O~ NO N OTD 65536
— — L B B B B | O~ O it~ > b NN NN i i SOLVENT CDC13
N 4800
D 2
WH 26178.010 Hz
IDRES 0.399445 Hz
AQ 1.2517875 sec
RG 16384
Dw 19.100 use
DE 32.36 use
TE 300.0 K
D1 1.00000000 sex
dil 0.03000000 sec
diz 0.00002000 sec
======== CHANNEL f1 ======:
NUC1 13¢
Pl 7.05 usc
PL1 0.00 dB
SFoO1 100.5418136 MH:
zz=z===== CHANNEL f2 ======-
CPDPRG2 waltzlé
NUC2 1H
PCPD2 100.00 use
PL2 -3.00 @B
PL12 18.90 dB
PL13 22.00 dB
SF02 399.8015992 MH:
F2 - Processing parameters
SI 65536
SF 100.5297927 MH:
WDW no
SSB 0
(o)
S
w
o
i (@]
; ©
: o
......... RAAAARASES REREAAALRS nans IBRAEEARARS na R I e M A A n s B B B M MMAAZ RAaasansas asssnnsss
170 160 150 40 130 10 ppm
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Current Data Parameters

NAME NF-III-41p
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20040129
Time 12.19
INSTRUM spect
PROBHD S mm TXD 13¢/3
PULPROG zg30

D 32768
SOLVENT cDCl3

Ns 64

Ds 2
SWH 4237.288 Hz
FIDRES 0.129312 Hz
AQ 3.8666739 sec
RG 4096

oW 118.000 usec
DE 168.57 usec
TE 293.0 K
HL1 14dB
D1 1.00000000 sec
Pi 11.50 usec
SFO1 300.1319000 MHz
NUCLEUS 1H

F2 ~ Processing parameters
81 16384

SF 300.1300041 MHz
WoW no
SSB 0

LB 0.00 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME
EXPNO
PROCNO

NF-III-41pC1l3
1
1

O;P F2 - Acquisition Parameters
Date_ 20040130
Time 5.15
NSTRUM spect
gnogas - 2 2238 BaFenr wmow i
-0 <O o0 o~ ™M W 1N 1N O o BULPROG 2gpg30
. " e+ o+« « BD 65536
N~~~ O Ll 0 N~ M O 8O QOLVENT cDC13
B~~~ e~~~ \te} <t M NN s 20000
S 2

WH 26246.719 Hz

FIDRES 0.400493 Hz

AQ 1.2485298 sec
RG 11585.2

DW 19.050 use

DE 6.00 use

TE 300.0 K

D1 0.80000001 sec

dii 0.03000000 sec

di2 0.00002000 sec

======== CHANNEL fl =======
NUC1 13¢C

Pl 5.70 use

PL1 0.00 dB

SFO1 100.6237964 MH:z

=z====== CHANNEL f2 =======
CPDPRG2 waltzlé
NUC2 iH

PCPD2 80.00 use

PL2 -6.00 dB

PL12 13.80 dB

PL13 14.50 dB

SFO2 400.1322200 MH:z

F2 ~ Processing parameters
S1 32768

SF 100.6127290 MHz
WDW no
S8B 0
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Me

Current Data Parameters

NAME NF-III-52-H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
QO <t oW W m 20040618
O~ mMm— OO 0.10
(RN T, TS WTo RS B :
.« . . . oL spect
v~~~ i BROBHD 5mm QNP 1H/13C

P oG zg30
32768

SOLVENT CDC13
_NS 64

DS 2

SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5560319 sec
RG 574.7

DwW 78.000 usec
DE 6.00 usec
TE 293.0 K

D1 1.00000000 sec
======== CHANNEL fl1 ========
NuCl 1H

Pl 22.50 usec
PL1 0.00 aB
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 32768

SF 400.1300172 MHz
WDW no

SSB (4}

LB 0.00 Hz
GB 0
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Me

Current Data Parameters

Hz
Hz
sec

MHz

NAME NF-III-52-C13
EXPNO 1
Me PROCNO 1
F2 - Acguisition Parameters
Date_ 20040618
= M % ~tomm o} o~ 5060%5m 7.06
o~ NSTRUM spect
1 - 3 REoaL o Y SO Y TPROBED  Smm QNP 1H/13C
~ 0 O 505 e 5 : . . .« . PULPROG z2gpg30
o <t ~ I —l 0w © o N gD 65536
~ o — I [Te} N ™ — ~3OLVENT CDC13
s 12000
S 2
SWH 26246.719
FIDRES 0.400493
AQ 1.2485298
RG 2580.3
DW 19.050
DE 6.00
TE 300.0
D1 0.80000001
dii 0.03000000
di2 0.00002000
======== CHANNEL fl ====
NUC1 13¢C
P1 5.70
PL1 0.00
SFO1 100.6237964
s======== CHANNEL f2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00
PL2 -6.00
PL12 13.80
PL13 14.50
SFO2 400.1322200
F2 - Processing parameters
SI 32768
SF 100.6127290
WDW no
SSB 0
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Page S-19



30 Current Data Parameters

NAME NF-IV-166(22-34)

EXPNO 1

3&\ PROCNO 1

.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

F2 - vnﬁwmwnwon Parameters

o oFNoOoOoo~Tdtwvwannrr~rdnN<toOo~MANFOONNOPOOMO AN O AN OO ONNHOINNNMM O 20050416

<t 299988831187654666665555555444443387766321998765% 12.01

[} 977777766666666333333333333333333328888777666665Hth_WCZ mbmon

e~ NUOUOMNUONUNLIITTN OO MNOMNMMOMOOMNOMONMMMN A A A A A PROBER 5 mm HR 13C/31
ULPROG zg30

32768

SOLVENT CDC13
NS 16
DS 2
SWH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 161.3
o) 83.400 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 iH
Pl 9.30 usec
PL1 -3.00 dB
SFO1 399.8023988 MHz
F2 - Processing parameters
SI 32768
SF 399.8000174 MHz
WDW : no
SSB 0
LB 0.00 Hz
GB 0

J —\h - AN
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MOMo o©

205.041
146.526
96.910

80.894
77.732
77.617
77.414
77.096

W

56.358
50.769

Current Data Parameters

NAME NF-IV-166pC13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20050417
Time 7.27
RUM spect
HD Smm QNP 1H/13C
ROG 2gpg30
gD . 65536
“SODOVENT CDC13
S 18090
S 2
26246.719 Hz
DRES 0.400493 Hz
Q 1.2485298 sec
G 2580.3
DwW 19.050 use
DE 6.00 use
TE 300.0 K
D1 0.80000001 sec
dii 0.03000000 sec
di2 0.00002000 sec
======== CHANNEL fl =======
NUC1 13¢
Pl 5.70 use
PL1 0.00 dB
SFO1 100.6237964 MHz
=zz===== CHANNEL f2 =======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 use
PL2 -6.00 dB
PL12 13.80 dB
PL13 14.50 dB
SF02 400.1322200 MHz
F2 - Processing parameters
SI 32768
SF 100.6127290 MHz
Wwow | no
SSB 0

3%@1?3%3@3?}333%3

70

210 200 190 180 170 160 150 140 130 120 110 100

90

80

60

50

40

30

20

bpm
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7.240

MiMo oM

;ﬂ ’ Current Data Parameters
NAME NF-IV-167p
3.@ EXPNO 1
PROCNO 1

F2 = wnncwmwnwob Parameters
MOWINMNMNMAANCPFENTMAN-CTNHONOIOVOMOLVLOVUOIAREMOAXLWINMOOIOUN AW~ 20050429
OO AP NN-dOANALCNTMNA1ONOO A1 O0ONOONXOX~VN<HBOININ MM 1.21
9999999876666611009977../—/76443777666666666655555HZmHWCS Epact
A O T T TN A A A A A A A A A A o4 A A A R 5 mm HR 13C/31

2
5995.204 Hz
m,HUEmm 0.182959 Hz
AQ 2.7329011 sec
RG 143.7
DwW 83.400 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 9.30 usec
PL1 -3.00 dB
SFO1 399.8023988 MHz
F2 - Processing parameters
ST 32768
SF 399.8000176 MHz
WDW no
SSB (o}
LB 0.00 Hz
GB 0
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=
-

it

MaMo

oW

Current Data ParamerCers

HAME HP-TII-SE&pCid
EXFHO 1
FROCHD 413

F2 - Acguisition Parameterc

it £ Date_ 20040325
@ o4 o @ < U D - ~ 4 oM WD e L hid
i) ) o QMm@ S, W ™M e} AL~ e N R Sam ONET 1HALIC
. . & e e =T e o B - -] = =] e Y= - T iy L SR =
D o et . 4 R T RS -, e zgpgil
- T oD i Bt sl et il i ¥ o = M M~ e TD B3536
L — o oh 00~ [~ 0= 0= = = L = o 44 - SCLVENT o1 a e |
i | 1 1 NE 1a040
05 2

SWH Z6246.719 Hz

FIDRES 0.200433 Hz

P_ AQ 1.24B5238 mec
| RG 2R36.3

o 19.050 use

nE 6. 00 use

TE 300.0 E

Dl 0.30000001 sec

dii 0.03000000 sec

diz 0.00002000 Sec

¥ memwmemes CHAMWNEL £1 s=====-
M1 13c

Pl 3.70 use

PL1 .00 dB

EFCL 1006237964 MHz

======== CHAMNEL 2 ======s
CEDPRGE waltzlg
M2 1H

PCPDZ Bd. 00 use

PLE =6.00 4B

BL12 13.80 a8

FL13 14.50 dB

SFC2 d00. 1322200 MHz

F1 - Procesging parameters
BI 12768

5F 100.6127290 MEs
WD T
258 a

|
l 1 i
| | ! L L I Tl
R SR I B EL ) S B I S R B e T rreee T B RAREERASRY RASEEASSES RARSSSSRAY Aus AnnREES nEsnRREASS
150 140 130 120 110 100 90 g0 70 &0 50 40 0 20 10 ppm
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Current Data Parameters

NAME NF-IV-207(9-13)
: EXPNO 1
PROCNO 1

Me ,

- P
NEFEMONATO BN MAIN OO DL O >oa5mpnpow°ommm%mamnm
FNNOCAX MO MANO O A~~~ N <™ i
EENEOVOOLEVNNNNIII IS .

S T R T R S O U - N U O S A O S

hz spect
Smm QNP 1H/13C
zg30
32768
CDC13
64
2
6410.256 Hz
0.195625 Hz
2.5560319 sec
574.7
78.000 usec
6.00 usec
293.0 K
1.00000000 ‘sec

PL1 0.00 dB
SFO1 400.1326008 MHz

F2 - Processing parameters
SI 32768

SF - 400.1300172 MHz
WDW no
SSB 0

LB 0.00 Hz
GB 0

3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

24
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Current Data Parameters
NAME NF-III-57-C13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20040617
0 W0 i Time 7.05
WO © o0 N cCoOwvwmaN Ny Vo DHONAMOWIN INSTRUM spect
o n o [~ AN NAOON <t <# o < FHFOANOMI™ <N
. . © Yor~odo o~ wvwo OMNE~HWOWOAmMO PROBHD = Smm QNP 1H/13C
™~ o™ Y . e . . . . PULPROG zgpg30
<t <# t b~ >~ oo~~~ wn O O VWWOWINOHhOWMS<H A ™ 65536
- 4 [e) W)} e~~~ wn n <H <t AN e e e SOLVENT CDC13
NS 13000
Ds 2
SWH 26246.719 Hz
FIDRES 0.400493 Hz
AQ 1.2485298 sec
RG 912.3
DwW 19.050 use
DE 6.00 use
TE 300.0 K
D1 0.80000001 sec
dil 0.03000000 sec
di2 0.00002000 sec
==z====== CHANNEL f1 =======
Nucl 13c
Pl 5.70 use
PL1 0.00 dB
SFo1 100.6237964 MHz
======== CHANNEL £2 =======
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 80.00 use
PL2 -6.00 dB
PL12 13.80 dB
PL13 14.50 dB
SFO2 400.1322200 MHz
F2 - Processing parameters
St 32768
SF 100.6127290 MHz
WDW no
SSB 0

......... O . LT
150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0  -10 ppm
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7.268

oY
Mo Current Data Parameters
NAME NF-IV-44(6-11)

EXENO 1
~Me PROCNO 1

20050120
11.33
mu..wdz spect

L_wbwzm 5 mm TXD 13C/3

PR zg30

32768

SOLVENT CDC13

. Zm 64

5.022
5.019
5.015
5.011
5.007
4.854
4.849
4.843
4.839
4.127
4.106
4.085
2.116
2.091
2.053
2.048
2.023
2.019
1.588
1.570
1.565
1.558
1.553

WO OV Oy <P
PN
555555
111111

1. 516
1.500

O~ NG O
Y QO [~ WO W 0
444444
1111._1..1

1 445

F2 c%naﬁ.mwnwob Parameters

2
4237.288 Hz
m_HUEwm 0.129312 Hz
AQ 3.8666739 sec
RG . 4096
DW 118.000 usec
DE 168.57 usec
TE 293.0 K
HL1 ide
D1 1.00000000 sec
Pl 11.50 usec
SFO1 300.1319000 MHz
NUCLEUS 1H
F2 - Processing parameters
SI 16384
SF 300.1300041 MHz
WDW . no
SSB o
LB 0.00 Hz
GB 0
PC 1.00

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
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Current Data Parameters
NAME NF-IIINF-III-32AA
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date. 20040115

Time 16.08
1 O QNSTRUM spect
L) LN (RROBHD 5 mm TXD 13¢/3
0G 2g30
Qo & 32768
LVENT <Del3
"o & st

2
4237.268 Hz
FIDRES 0.129312 Hz
AQ 3.8666739 sec
RG 4096
o 118.000 usec

DE 168.57 usec
TE 293.0 K
HL1 148
D1 1.00000000 sec
Pl 11.50. usec
SFol 300.1312000 MHz
NUCLEUS 1E

F2 - Processing parameters
ST 16384

SF 300.1300041 MHz
WDW no

SSB [

LB 0.00 Hz
GB o

PC 1.00
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165.497

149.201

e 130.251
———— 128.893

109.983

77.276
77.159
76.984
76.958
76.641

35.374

24.480

18.686

— 13.775

g

Current Data Parameters

Hz

sec

das
MHz

MH2

NAME NF-III-32pCi3
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20040116
Time 3.04
mw INSTRUM spect
& PROBHD 5 mm HR 13C/31
. PULPROG zgpg30
o~ TD 65536
v SOLVENT CDC13
NS 9000
Ds 2
SWH 26178.010
FIDRES 0.399445
AQ 1.2517875%
RG 16384
DW 19.100
DE 32.36
“TE 300.0
Dl :1.00000000
drl 0.03000000
d12 0.00002000
======== CHANNEL fl ====
NUC1 13c
Pl 7.05
PL1 0.00
SFO1 100.5418136
m==zz=== CHANNEL f£2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 100.00
PL2 -3.00
PL12 18.90
PL13 22.00
SFO2 399.8015992
F2 - Processing parameters
s1 65536
SF 100.5297927
WDW no
SsB 0

T

170

AAAAS RAAASALARY IEAMLAEERS MMM LARLAR ALY ALY RARALAARSS RALAAALALS RARSALELES RALMMERLS Lo

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10 ppm
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Current Data Parameters

NAME NFii286p
EXPNO 1
PROCNC 1
F2 - Acquisition Parameters
Date_ 20031105
Time 11.28
INSTRUM spect
o PROBHD S mm TXD 13C/3
PULPROG 2930
TD 32768
SOLVENT CDC13
O 3@ Ng 6t
Ds 2
SWH 4237.288 Hz
FIDRES 0.129312 Hz
AQ 3.8666739 sec
h- ; . RG 4096
ol 118.000 usec
DE 168.57 usec
TE 293.0 K
N HL1 1 dB
D1 1.00000000 sec
Pl 11.50 usec
SFO1 300.1319000 MHz
NUCLEUS 1H
F2 - Processing parameters
s1 16384
SF 300.1300041 MHz
WO no
SSB ¢
LB 0.00 Hz
GB 0
PC 1.00

11.0  ppm
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182.087

137 .661

- 127 0B85

e

v

i o
= W W o
Lo B e B2 ]
P TR T
[~ [-\3 D
| L el et i

40.391
38.150
37.880

AW/

37.3868
35,190
e I T
29.622
25750
25474
— 23.011
22.977

P

553

g S—

20.512

wurrent Data Faramaeiars

HAME NF=III=36pC13
EXENG 1
PROCHD 1
F2 - Acguisition Parameters
Date_ 20040131

ime 6.38

= e mpest
= %E S mm MR 13031
« PULFROG gpgil
oo WOTED 65536
3 — —EBELVENT cDCla
1oooa
2

i 2617E.010 Hz

FIDRES 0.393445 Hez

R 1.2517875 sec
R 16384

O 19,100 uss

DE 32.35 uae

TE 300.0 K

ol 1.00000000 aac

d11 0.03000000 sac

dl2 000002000 sa:

==—===== CHRMNEL Ei =======
M1 135

Fl T.05 use

FLL .00 dB

01 100.5418136 MH:

======== CHAMNEL f2 =======
CPOPRGD waltzlé
NOC2 1H

BCEDZ 100. 00 u=me

PLY -1.00 43

PL12 18 %0 48

PLL3 22,00 d8

SFa2 139,8015992 HMH:

F2 = Procesging parametera
E1 E5536

EBF 100,5297927 MHz
WO no
288 [}
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Ho

Me

Current Data Paraieters

NAME NF-III-62p
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20040315

Time 13.30
INSTRUM spect
PROBHD 5 mm HR 13C/31
PULPROG zg30

D ) 32768
SOLVENT CDhC13

NS 16

DS 2

SWH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 161.3

oW 83.400 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec
======== CHANNEL £l ========
NUC1l 1H

Pl 10.10 usec
PL1 -3.00 ae
SFO1 399.8023988 MHz
F2 - Processing parameters
SI1 32768

SF 399.7999519 MHz
WDW no

SsB o]

LB 0.00 Hz
GB 0
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Current Data Parameters

NAME NF-III-38_C13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20040121
0 1g] Tine 21.11
oy mn tHONA O (o)} o~ 0 <# + © INSTRUM spect
(o)) 0 NN WO N L — «Q (o)W Te] n N \Ww PROBHD Smm QNP 1H/13C

. . ~OHO X O wn N O un NN

N Vo) o s e s e . . . . s i PULPROG zgpg30
™ (g} [l B R Yo B o) i X O o™ ~ <t D 65536
Ll — t~~0~0~0~ O <t M ™M NN Ll | SOLVENT CDC13
NS 5500
DS 2

SWH 26246.719 Hz

FIDRES 0.400493 Hz

AQ 1.2485298 sec
RG 8192

ow 19.050 use

DE 6.00 use

TE 300.0 K

D1 0.80000001 sec

d1i 0.03000000 sec

. di2 0.00002000 sec

, ======== CHANNEL fl =======
NUC1l 13¢

Pl 5.70 use

FO PL1 0.00 dB

SFO1 100.6237964 MHz

3.6\ Sh‘ ======== CHANNEL f2 =======
CPDPRG2 waltzlé
NUC2 1H

PCPD2 80.00 use

PL2 -6.00 dB

PL12 13.80 dB

PL13 14.50 dB

SF02 400.1322200 MHz

F2 - Processing parameters
SI 32768

SF 100.6127290 MHz
wDwW no
SSB 0

140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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SpinWorks 2.4:
51.% SM (] .00367766942177M9423323286
< O [=3 N~ DODVD—OWNTNNONS O 03 D M - N M O
335 85 2 3995355885558 8 YNRRE8.8583
XX ~i~ 0 NANANON " s - " e 00000
.;r A "
' il . ] J [ | | : I i P | ' | '
PPM 9.0 8.0 7.0 6.0 50 4.0 3.0 2.0 1.0

file: D:\dsk345\nofulle\nmnANF-111-64p\1\fid  expt: <zg30>
transmitter freq.: 399.802399 MHz ‘
time domain size: 32768 points

width: 5995.20 Hz = 14.995417 ppm = 0.182959 Hz/pt
number of scans: 16

freq. of 0 ppm: 399.800025 MHz
processed size: 32768 complex points
LB: 0.000 GB: 0.0000

Hz/cm: 168.615 ppm/cm: 0.42175
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=

Mo Mo

137.665
127.746

Me

77.732
77.616
77.414
77.096
76.840

44.914

38.095

30.081
23.470

i
O N
22
34
o~

i

13 782

Current Data Parameters

NAME NF-III-64pC13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20040317
Time 7.22
NSTRUM spect
ROBHD Smm QNP 1H/13C
cﬂmwom zgpg30
65536
OH.<mz.H. CDC13
S 17000
S 2
SWH 26246.719 Hz
FIDRES 0.400493 Hz
AQ 1.2485298 sec
RG 5160.6
DW 19.050 use
DE 6.00 use
TE 300.0 K
D1 0.80000001 sec
dil 0.03000000 sec
d12 0.00002000 sec
======== CHANNEL fl ======z
NUC1 13C
Pl 5.70 use
PL1 0.00 dB
SFO1 100.6237964 MHz
======== CHANNEL f2 =======
CPDPRG2 waltzlé
NuC2 1H
PCPD2 80.00 use
PL2 -6.00 dB
PL12 13.80 dB
PL13 14.50 dB
SFO2 400.1322200 MH:
F2 - Processing parameters
ST 32768
SF 100.6127290 MHz
WDW no
SSB 0

3%11443?3%33?1331%&%3}

210 200 190 180 170 160 150 140 130 120 110 100

90

80

70

60

50

40

30

20

ppm
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Current Data . mn.msmnmﬂm

NAME NF-III-47(18-23)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20040204
Time 22.16
INSTRUM spect
PROBHD Smm QNP 1H/13C
PULPROG zg30
L4 \/\/3@ D 32768
SOLVENT CDC13
NS 64
Ds 2
B0 Me < SwH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5560319 sec
RG 912.3
Dw 78.000 usec
DE 6.00 usec
TE 293.0 K
D1 1.00000000 sec
+~ g - ======== CHANNEL f1 ==z=z====
NUC1 1H
Pl 22.50 usec
PL1 0.00 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 32768
SF 400.1300172 MHz
wow no
SSB 0
LB 0.00 Hz
GB 0
A _ A
T ST T T L L A i Sl T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

Page S-35



14

:

Current Data Parameters

NAME NF-III~47pC13
EXPNO 1
B e PROCNO 1
F2 - Acquisition Parameters
Date_ 20040205
% M ﬂ <4 owmunm o — o HNWw WV Tine T2 7
~ < 0 MmO mn  ® ~ Mmoam m< wﬂwwmmz o Hmwwmm
. . . < ~NO O o o —t o NN N
< 00 ~ . A . . . « e . RN PULPROG zgpg30
<t [32] ~ >~ >~~~ ™ ~ 2 MnMmoy T TD 65536
i — —d (e 0] >~~~ < o o NN SOLVENT CDC13
NS 16000
DS 2
SWH 26246.719 Hz
FIDRES 0.400493 Hz
AQ 1.2485298 sec
RG 9195.2
. oW 19.050 use
| DE 6.00 use
TE 300.0 K
i D1 0.80000001 sec
i dii 0.03000000 sec
7 di2 0.00002000 sec
======== CHANNEL f] =======
NUC1 13c
Pl 5.70 use
PL1 0.00 dB
l SFO1 100.6237964 MHz
======== CHANNEL f2 =======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 use
i PL2 -6.00 dB
. PL12 13.80 dB
i PL13 14.50 dB
SF02 400.1322200 MHz
F2 - Processing parameters
SI 32768
SF 100.6127290 MH:z
WDW no
SSB 0
i
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters

NAME NF-III-222ck

EXPNO 1

PROCNO 1
8297953752910468093878023% 9»oa5m~nwowowmwwwwnmﬂm

NNOOCONININAAOASINHNI D A ~L1O0M ey

FFANNAAAAAAC OO NN~~~ MMM o 22.217

« ¢ ¢ « « JINSTRDM spect

NN NN NN N NN NN e o o o o 1 ~PRABHD 5 mm HR 13C/31

=

PULPROG zg30
32768

SOLVENT CDC13
NS 48
2

DS

SWH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 161.3

oW 83.400 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
======== CHANNEL fl ========
NuCl 1H

Pl 9.30 usec
PL1 -3.00 dB
SFOl1 399.8023988 MHz

F2 - Processing parameters

SI 32768

SF 399.8000176 MHz
WDW ne

SSB 0

LB 0.00 Bz
GB 0

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
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Current Data Parameters

NAME NF-III-222-C13
EXPNO 1
PROCNO 1
F2 ~ Acquisition Parameters
: Date_ 20050525
% % o M~ © SOOI~ Ee 4429
0 ~ 0N~ Mm ™ NH~NEH o™ © wamwws mgmxpwmwmw
. . AN OO < ™ WO >0 I~ [ag}
o0 Vo) . <  PULPROG zgpg390
™ N 0~ 0 0L < AOIEIMANO MM . TD 65536
— — O~~~ <t ANANANNNN o SOLVENT CDC13
NS 6531
DS 2
SWH 26178.010 Hz
N FIDRES 0.399445 Hz
AQ 1.2517875 sec
RG 18390.4
Dw 19.100 use
DE 32.36 use
TE 300.0 K
: Dl 1.00000000 sec
dil 0.03000000 sec
di2 0.00002000 sec
3& ==z===== CHANNEL fl =======
“~ N NUC1 13¢
N >\/ Pl 7.25 use
= F 3@ PL1 0.00 dB
% SFO1 100.5418136 MHz
30 3@ ======== CHANNEL f2 =======
CPDPRG2 waltzié
Nuc2 1H
PCPD2 90.00 use
PL2 -3.00 dB
PL12 18.50 dB
PL13 22.00 dB
SFO2 399.8015992 MHz
F2 - Processing parameters
SI 65536
SF 100.5297927 MHz
WDW no
SSB 0
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parafieters

NAME NF-III-159(6-8)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20040623

Time 21.21
INSTRUM spect
PROBHD Smm QNP 1H/13C
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 64

DS 2

SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5560319 sec
RG 1024

ow 78.000 usec
DE 6.00 usec
TE 293.0 K

D1 1.00000000 sec
s======= CHANNEL fl ========
NuUCl 1H

Pl 22.50 usec
PL1 0.00 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 32768

SF 400.1300172 MHz
WDW no

SSB 0

LB 0.00 Hz
GB 0

0.211
1.000
3.176
8.823
0.797
0.413
3.504
14.899
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Current Data Parameters

NAME NF-III-159C13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20040624
L o [ Time 5.35
« ) < MY ® L0 N FNOASF Mmoo INSTRUM spect
o0} [o ] — NO O < A O~ N<t 0\ PROBHD Smm QNP 1H/13C

. . . oo — ~ 1 O0Omnmn<t NN

~ o) ~ o W s @ . . w o@m & W 8 . @ PULPROG zgpg30
<t ™ o~ o~ o~~~ < + OCWMMO <tm TD 65536
i f i [l < M MOANNNN oo SOLVENT CDC13
NS 14000
DS 2

SWH 26246.719 Hz

! FIDRES 0.400493 Hz

AQ 1.2485298 sec
RG 1824.6

' DW 19.050 use

DE 6.00 use

| TE 300.0 K

i D1 0.80000001 sec

i dli 0.03000000 sec

H. ) AA dlz 0.00002000 sec

3& ; ======== CHANNEL f1 =======
| NUC1 13¢

i Pl 5.70 use

Me Me Me 7 PL1 0.00 dB

. ﬂ SFO1 100.6237964 MHz

| ======== CHANNEL f2 =======
| CPDPRG2 waltzl6
NUC2 1H

PCPD2 80.00 use

PL2 -6.00 4B

PL12 13.80 dB

PL13 14.50 dB

SF02 400.1322200 MHz

F2 - Processing parameters
SI 32768

SF 100.6127290 MHz
WDW no
SSB 0

{ !
AT LA nn s s s e as RS RS R e B I M an s Ran s s e s e a s s n sy Lo s s o) B S I RARASEEEEE Laas s
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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SpinWorks 2.4:

— 5.0223

0937
6097
5897
5355
5283
5227
3754
3861
3601
3506
3476
2.0254
1.9939
1.9033

ER B 1 B I Hl

1.4512

1.2222

__.___________.

PPM 68 64 60 56 52 48 44

36 32 28 24 20 16

1.2

file: D:\dsk345\nofullennmnNF-11I-165H\1\fid - expt: <2g30>
transmitter freq.: 400.132601 MHz
time domain size: 32768 points
width: 6410.26 Hz = 16.020330 ppm = 0.185626 Hz/pt
- number of scans: 256

freq. of 0 ppm: 400.130017 MHz
processed size: 32768 complex points
LB: 0.000 GB: 0.0000

Hz/cm: 135215 ppm/cm: 0.33793
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139.918
134.122

—— 133.692

132.036
129.051
128.851
126.144

\—\_——

97.270

80.704
77.997
77.722
77.607
77.405
77.087

Current Data Parameters

MHz

NAME NF-III-165C13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date__ 20040708
Time 8.03
VWO AHMAOAHMOMWOAOHOMWOWOUMSMH O RUM spect
71765oo_./378942257510011.60M%MmHV Smm QNP 1H/13C
omnmaddan A1 O ONWOUMOA~TOOHIN MO
PR OV W i TETY Tm O T v s e s ‘ ULPROG zgpg30
VM ATOONVOMMMe-l OO <t FIO 65536
NSO NNNNNNNN A A A A A o ~BOBVENT CcDC13
S 20000
2
b SWH 26246.719
FIDRES 0.400493
AQ 1.2485298
RG 1625.5
DwW 19.050
DE 6.00
~ , TE 300.0
D1 0.80000001
| dii 0.03000000
diz 0.00002000
======== CHANNEL f1 ====
NUC1 13¢C
. Pl 5.70
oTRS PL1 0.00
SFO1 100.6237964
T AN ======== CHANNEL f2 ====
< Me CPDPRG2 waltz16
?F NuUc2 1H
M Me ML 34. PCPD2 80.00
PL2 -6.00
PL12 13.80
PL13 14.50
SF02 400.1322200
F2 - Processing parameters
ST 32768
SF 100.6127290
WDwW no
SSB 0

1

30

120
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Current Data Parameters
NAME NF-III-174(14-19)
EXPNO 1
PROCNO 1

20040710

VOncwmwnuou Parameters
15.24

HZmewcz spect
CNPROBHD 5 mm HR 13C/31
R zg30
32768
CDC13
16
2
5995.204 Hz
0.182959 Hz
2,7329011 sec
228.1
83.400 usec
6.00 usec
300.0
1.00000000 sec

=

10.10 usec
~3.00 dB
399.8023988 MHz

F2 - Processing parameters

SI 32768
SF 399.7999519 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0

43

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
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Current Data Parameters

NAME NF-ITII-174C13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date__ 20040711
[es] - O L Time 7.04
™ od o — oy oMW o~ OHON NOLFNWVININ OO RUM spect
n ™o \o [eo} < O [~ [~ LN N — 0 N~ 756891307074%m0 5 mm HR 13C/31
. . . [e)} VNHAOOM i N OOV HANAOLW >
. N« W0 . . e « + « « « 4+ + « + o« . RULPROG zgpg30
™ Mo o] n O~~~ \WWww Xe] SN MO NMNMANOWWMM WO 65536
— — (] )} o~~~ [Te} <t NN ANNNNN A A A A SORVENT CDC13
S 20000
S, 2
26178.010 Hz
. FIDRES 0.399445 Hz
AQ 1.2517875 sec
RG 18390.4
DW 19.100 use
DE 32.36 use
i TE 300.0 K
W D1 1.00000000 sec
! dil 0.03000000 sec
; di2 0.00002000 sec
s======= CHANNEL fl =======
NuUcCi 13c
Pl 7.05 use
A PL1 0.00 dB
A SFO1 100.5418136 MHz
1
| ======== CHANNEL f2 =======
Mimo  on CPDPRG2 waltz16
1: NUC2 1H
" PCPD2 100.00 use
v N~ " PL2 -3.00 4B
< Me, | PL12 18.90 dB
2 ; PL13 22.00 dB
Er ML Me e SFO2 399.8015992 MHz
F2 -~ Processing parameters
ST 65536
SF 100.5297927 MHz
WDwW no
SSB 0

....... R L R ARARANRSS . v
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data mmﬁm.s\mnmnm

NAME NF-III-191(115~136)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20040730
Time 7.36
INSTRUM spect
PROBHD Smm QNP 1H/13C
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 64
Ds 2
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5560319 sec
RG 128
DW 78.000 usec
DE 6.00 usec
TE 293.0 KX
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 22.50 usec
PL1 0.00 dB
SFOl 400.1326008 MHz
F2 - Processing parameters
sI 32768
SF 400.1300172 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
T
0.5 ppm
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Current Data Parameters

NAME NE-IV-271p
EXPNO 2
PROCNO 1.
F2 - Acquisition Parameters
Date_ 20050824
Time 2.10
INSTRUM spect
PROBHD 3mm Micro In
PULPROG zg30
TD 32768
SOLVENT CDbC13
NS 128
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG ‘ 362
oW 62.400 usec
DE 6.00 usec
TE 293.0 K
D1 1.00000000 sec
mssm======—c= CHANNEL f1 ====
NUC1 1H
Pl 6.10 usec
PL1 0.00 4B
SFC1 500.1333807 MHz
F2 - Processing parameters
ST 32768
SF 500.1300000 MHz
WDW no

" ssB 0
LB 0.00 Hz
GB 0

000
1.392
0.750
1.706
1.138

1.

T T T 1 DA
2.5 2.0 1.5 1.0 0. ppm
o<t ol 762&&58760
||~ e~ fin|en e~ oo o<
v~ |Nfai]eo [ovorjo o~ o
Ol || jmimnlefatioloica|nfn
| e —l
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138.931

126.670

—— 87.895

85.601
78.018
77.150
76.896
76.642
72.692

-

4

Current Data Parameters

NAME nf-iii-75C13
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

804309188% — 00 O\ v 00 N

VT~ \O T O\NOO > m— I~ < < o O I~ \ate_ 20050615

OO ONINY O 67%.057.%:,5 ‘ 21.21

MZM619964 v of on o0 o & CINSTRUM spect
<t NNANANAAN = == = v = == CPROBHD 3mm Micro Du

o

-~

B )

} N o6

O vt
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 17372

DS 2
SWH 30581.039 Hz
FIDRES 0.466630 Hz
AQ 1.0715636 sec
RG 8192
DW 16.350 use
DE 6.00 use
TE 293.0 K
D1 1.00000000 sec
dil 0.03000000 sec
diz 0.00002000 sec
============ CHANNEL fl ===
NUC1 13C
Pl 6.80 use
PL1 0.00 dB
SFO1 125.7705006 MHz
============. CHANNEL f2 ===
CPDPRG2 waltzlé
NuUC2 : 1H
PCPD2 89.00 use
PL2 -3.00 m.w
PL12 14.00 dB
PL13 14.00 dB
SFO2 500.1320005 MHz
F2 - mnonwmmwbm parameters
ST 65536
SF 125.7578051 MHz
WDW EM
SSB .0
LB 0.50 Hz
GB 0
PC . 1.40

RRASASALLS LEnEEE S | BARARASAS | RAARARAAR | RAARASAAL TR | RARARSRSS | BARARRARS [T | SARAARAL | RAAARAASS I RAAACARAS T | RARAARAA | AAAARSASL I RAAAARRSL
150 Ec 130 - 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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COoSY

@®

Fl - Acquisition parameters
NDO 1
™

g~-COSY
Current Data Parameters
NAME NF-IV~-271icosy
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20050824
Time 9.41
INSTRUM spect
m PROBHD 3mm Micro In
PULPROG cosygs
pp - i ™ 2048
T 1 1 J V V V T v SOLVENT cpe13
| 1 | ! | | | | | b »w
| | . | i 1 | | | | SWH 5000.000 Hz
FIDRES 2.441406 Hz
0.54--+—-——-4+—-—-d4—--A—-—-—|l==-—F—-—F =+ - -+ aQ 0.2048500 sec
.
RG 812.7
| | | | I I | | | DW 100.000 usec
DE 6.00 usec
I ! ! | ! i i [ i De S50 u
i a0 0.00000300 sec
H.OIII]P&IFI|LI|LIII_III_IIITII._n.llnw D1 1.50000000 sec
| | 1 | | | ] | | d13 0.00000300 sec
. . D16 0.00050000 sec
| | | | I | | | s ! N0 0.00020000 sec
.
u. ml|l|.—l'|..Wulll_.|]|_|].l_..l|l|_|||_|l.||._|~|||n. an”nnnnunnnnEEMHuuuu
. C: R
1 | | | [ i i (I ] | PO 8.35 usec
] [ ! _ P ! ! [ J B 8:35 usec
1 | | | | | { I | | SFO1 500.1322506 MHz
2.0+ -7+ —— 7 - — = — = — =~ — g — T e
. | | =sz==c=s=zz= GRADIENT CHANNE
- ) P16 1000.00 usec
i i
|
| 229
SFO1 500.1323 MHz
| FIDRES 21.834061 Hz
SW 9.997 ppm

F2 -~ Processing parameters
s1 1024

SF 500.1300000 MHz
WOW SINE

8SB 0

LB 0.00 Hz
GB 0

PC . 1.49

F1 - Processing parameters

NN

f
f
1 . I
[ I |
| [ I
T i A | B D
I I 1 | | i i i
] I ! i | I | ] | I I i | i | !
6.5 —t—-—t-—#- -4~ - "I— - -t T AT ST T T TR T T T T T
| | ! | | ! | i | i I 1 I i |
| 1y ! I I | I i [ | | i | | |
e m | mm | —— m A — o — — ==~ — — =}~ — 4 — —
I | ] | i I | | [ T I 1 |
I i ] ] I I i i P IR I ——
X [ (Y N UNY IR HENpp Y EN U NODUUE (DN PUND U [NNPRNNY ERpUY U R
| i I | | | I 1 f I f I i
.;_ | I | ] I | i ! | I | | ] |
8 . 0 e

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
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g-NOESY

ImI\_Im
ppm | . Sk
] T T T T T T T 2] T T T T | T T =
] | | [ I [ [ I , I _ [ I _ ¢ |
] I 2 | I | [ -1 | I I I ] o 2 _
Beb bbb ol e b s Bl T S e e e
I [ | _ ! | I | e [ [ v g
1 - [ 1 ! I e _ [ [ s e
i o) o gl L gb\tV\Lf+ff[{T&Lﬁ?aRf;L\\u\?h?ﬂ‘x =25
] | - | | i | I | f | H3IMe2 |
it R o o it o s el el [shae ...#ﬁ “d "
o AR R | L1[LLi|T||F||r||hr|F||L|ru|[L|| Sl
1 Lo _ [ I ; _ AP L e I
] _ _ _ _ _ _ orchones ¥ Freais s | u
o bl e T T AT N Pk S ! e
] [ [ | _ [ | [ _ [ | | _ I
1 , | § | [ _ | I g o _ W _ |
] I _ I ! | ._ | | < oL _ _
w.m...\\\,\\\\_\\\_\\\,\\\_\\\_\\\,\\\_\\\\_\\\_\\a.ﬁ\\\_\\ﬂ_\.\.\_\.J:_lllu
] | | a | | _ [ ! _ ! L~ . I LT _
] , [ | | [ I | [ ! |- I t [ _
3. 0=y S s e S T s TS S T T T T S T T s SR T T S s T e
1 m I I | I T ! I ! [ [ I i l+ " |
] [ I I ! I [ ! I lg I [ I RS R
R e e e Bl I et e et o - e e (e et ot e e S
1. _ [ A ﬁ [ _ f [ mm _ L r g1 o® _
] [ I | [ I [ ! - S [ I A T
Bgiel — — TRl s ity code D el e s SR i e e e ]
| I _ [ I [ | | ! | I ! e |
1 T I [ | I [ g | ! | [ 2 B _
4 seliivnk iR ol o et ) e et e e D i e e S e
_ | [ | I [ _ I ! | [ _ s I
[ _ [ [ I f ] I | [ | _ e [
L | [l dmpn e bee B e S e B R [ e T e T B e G e
=0 | _ _ | R _ _ ' _ e ] P _
I [ [ | K% [ _ I ! | | I I - _
I [ } _ | _ I | | [ | I | _
S me e maeieE T weE eT E a  e  e  s E e e
] I [ [ [t | | [ I ! | 1 | I [ |
] i _ _ Sl ! fii _ , | | e L
Bl e s e e e e e e S e s
1 I [ [ _ _ t [ I ! | - I b |
] I [ I _ _ | _ I , [ [ I |- I- _
BUd i e s s s aE e e e e e e g e e e e ]
] I [ [ _ _ [ ﬁ I ! _ [ I _ I I
1 I | [ _ _ w | I | [ _ 1 _ [ooas v
FaleF = fE e dao i el b sl e mib e he s e e B e
] s o) i | _ [ | I ! [ _ I _ W I
] “ L ! | | | “ I | [ [ I S I
JoBn il 0 e L R e i e e
] (B8 | I _ | [ I | | _ I [ I2 I
U s _ , I _ | |5 I | _ _ il [ [ I
i coaesd  aeen o aee d s el

Current Data Parameters

NAME NF-IV-271lnoesy
EXPNHO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20050824
Time 2.17
INSTRUM spect
PROEHD 3mm Micro In
PULPROG ncesygs

TD 2048
SOLVENT CcDC13

NS 55

Ds 16

SWH 5000.000 Hz
FIDRES 2.44140% Hz
AQ 0.2048500 sec
RG 181

oW 100.000 usec
DE 6.00 usec
TE 300.0 K
4o 0.00000300 sec
D1 1.00000000 see
D8 0.80000001 sec
Dl& 0.00010000 sec
d2g 0.39830000 sec
INOD 0.00010000 sec
====scs===== CHANNEL £l ====
NuCcl iH

Pl 8.35 usec
P2 16.70 usec
PL1 -3.00 dB
srol 500.1322506 MH=z
============ GRADIENT CHANNE
GPNAM1 gine.100
GPNAMZ sine. 100

GPX1 Q.00 %
GPX2 0.00 %
GPYL 0.00 %
GPY2 0.00 %
GPZ1 40.00 %
GPZ2 -40.00 %
Pls 1000.00 usec
Fl - Acquisition parameters
NDO 2

D 237

sFol 500.1323 MHz

FIDRES 21.087046 Hz

B %.997 ppm

F2 - Processing parameters
HaHs

“u,

EtH4 gmNOI Hg

NOESY
Analysis of 13
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Current Data Parameters

NAME NF-3-212-4
EXPNO 2
PROCNO 1
F2 -~ Acquisition Parameters
Date_ 20050706
Time 13.56
INSTRUM spect
PROBHD 3mm Micro In
PULPROG zg30
™D 32768
SOLVENT CDC13
NS 64
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
aQ 2.0447731 sec
RG 362
DW 62.400 usec
DE 6.00 usec
TE 293.0 K
D1 1.00000000 sec
============ CHANNEL f1 ===
NUC1 1H
P1 6.10 usec
PL1 0.00 dB
SFO1 500.1333807 MHz
F2 - Processing parameters
SI 32768
SF 500.1300000 MHz
WDW EM

* SSB 0
LB 0.20 Hz
GB 0

1.000
1.110
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Current Data Parameters

NAME NF-I11-199(4~-5C13)
EXPNO ) 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20040902

M: %w HHF N OO e NONFAPNNHOUSRHONATANAOWMO OO ine Mwmwm
— P h i aMnNmMm—HOOMAD>O 9709494136737621220935362%% Smm QNP 1H/13C
- . e AR~V MO W MO O0OANAATHO AT~V WOANVLINOWNWNWN
o O \O o <HB zgpg30
¥ [ e oddA~c AN N AOOOATANAFMMANOOHHHt O 65536
= i O 0o~~~ 4443333332222222111111177 CDC13
% N 13585
2
26246.719 Hz
v FIDRES 0.400493 Hz
AQ 1.24852%8 sec
RG 2298.8
DW 19.050 use
i DE 6.00 use
| TE 300.0 K
: D1 0.80000001 sec
d11 0.03000000 sec
w diz 0.00002000 sec
t
| sm====== CHANNEL fl =======
_ NUC1 13cC
Pl 5.70 use
! PL1 0.00 aB
| SFO1 100.6237964 MHz
I z======= CHANNEL f2 =======
, CPDPRG2 waltz16
f NUC2 1H
PCPD2 80.00 use
PL2 -6.00 dB
i PL12 13.80 dB
v PL13 14.50 dB
7 SF02 400.1322200 MHz
_ F2 - Processing parameters
_ © 8T 32768
_ SF 100.6127290 MHz
! WDW no
i SSB 0
|
i
i
il
|
|
i
......... R s B e e e A R B e L Ml AR s g e e MEaias nanassass
140 130 Hwo ”E.o 100 90 80 70 60 50 40 30 20 10 0 ppm
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