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Supporting Information
Use of 4-Cyanocoumarins as Dienophiles in a Facile Synthesis of Highly Substituted
Dibenzopyranones
Michael E. Jung and Damian A. Allen

Department of Chemistry and Biochemistry, University of California, Los Angeles, CA 90095-1569

General Experimental: All reactions were carried out in flame-dried flasks under an argon
atmosphere unless otherwise noted. The following solvents were dried and distilled from the
indicated drying agent under an argon atmosphere: tetrahydrofuran (THF) and diethyl ether
(ether) from sodium benzophenone ketyl radical; dichloromethane, benzene, triethylamine, and
hexamethylphosphoramide (HMPA) from calcium hydride; diisopropylamine from sodium
hydroxide; methanol from magnesium methoxide. Danishefsky’s diene 10d was purchased from
Aldrich and used without purification. The TBS analogue of Danishefsky’s diene 10e' and 3-
cyanocoumarin® were prepared as described in the literature. All other reagents were reagent
grade and used without purification unless otherwise stated. 'H and >’C NMR spectra were
recorded on Bruker spectrometers at 500 MHz for proton and at 125 MHz for carbon. 'H and "°C
NMR data are reported in parts per million () downfield from tetramethylsilane. The following
abbreviations are used: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), b (broad).
Infrared spectra were recorded on a Thermo Nicolet Avatar 370 infrared spectrophotometer.
Thin-layer chromatography (TLC) was performed using Merck silica gel 60 F254 0.2 mm
aluminum-backed plates. Visualization was accomplished using ultraviolet light or one of the
following stains: anisaldehyde or potassium permanganate. Flash column chromatography was
carried out using ICN Biomedicals silica gel 60 (230-400 mesh). Microwave reactions were

performed in a CEM Discover LabMate microwave.

Svynthesis of 4-Cvanocoumarins 12a, 12b and 12c.

The 4-cyanocoumarin 5/12a was synthesized from the commercially available 4-hydroxycouma-
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rin 3 in two steps, namely bromination followed by cyanation. The 4-cyanocoumarins 12b and
12¢ were also synthesized from the corresponding 4-hydroxycoumarins. These 4-hydroxy-
coumarins are commercially available but are expensive. Therefore, they were synthesized in

three steps from the corresponding phenols as described in the literature® in 63-70% yield

OH
Ac,0 NaH
2804 A|C|3 EtzCOg
neat neat tol
R 120 °C 160 °C 120 °C
R

15 min

3b or 3c

6-Chloro-4-hydroxy-7-methylcoumarin (3b). White powder, mp >250 °C. Ry = 0.26 (ethyl
acetate) '"H NMR (500 MHz, DMSO-dg) 8: 7.67 (1H, s), 7.10 (1H, s), 4.68 (1H, s), 4.10-3.83
(1H, bs), 2.31 (3H, s). >C NMR (125 MHz, DMSO-d¢) &: 172.7, 164.5, 153.1, 137.9, 127.0,
124.1, 122.3, 118.5, 86.3, 20.0.

4-Hydroxy-6,7-dimethylcoumarin (3¢). White powder, mp 236-238 °C. Ry = 0.47 (ethyl
acetate).'H NMR (500 MHz, DMSO-d) §: 12.44 (1H, bs), 7.49 (1H, s), 7.09 (1H, s), 5.52 (1H,
s), 2.25 (3H, s), 2.13 (3H, s). °C NMR (125 MHz, DMSO-ds) 8: 166.2, 162.6, 152.3, 142.7,
132.6, 123.3, 117.0, 113.6, 90.5, 20.0, 19.1.

Preparation of the 4-Cyanocoumarins 12a, 12b, and 12¢ from the Corresponding 4-
Hydroxycoumarins.

To a round bottom flask equipped with a magnetic stir bar and a reflux condenser was added the
4-hydroxycoumarin 3 and toluene (0.5 M). The reaction mixture was heated at 120 °C for 10 min
and then BuyNBr (1.5 equiv) was added in 2 portions over 5 min. The reaction mixture was
stirred vigorously for 15 min until the starting material completely dissolved. P,Os (2.0 equiv)
was then added in 3 portions over 15 min and the reaction was heated for 3 h. The reaction

mixture was cooled to 23 °C and quenched with a saturated aqueous NaHCOs solution. The
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mixture was poured into a separatory funnel containing dichloromethane. The remaining solid
was also transferred with methanol (3x) to the separatory funnel. The aqueous layer was
extracted with dichloromethane (3x) and the combined organic layers were then washed with
water (2x), brine (1x) and dried over MgSOy4. The solvent was removed in vacuo to afford a
white/orange solid. To a round bottom flask equipped with a magnetic stir bar was added the
crude bromide 4, dimethylformamide (2 M) and CuCN (1.1 equiv). The reaction mixture was
heated at 130 °C for 2 h and then cooled to 23 °C. The dimethylformamide was removed in
vacuo and then the reaction was diluted with dichloromethane and an aqueous NH4OH solution.
The aqueous layer was extracted with dichloromethane (3x) and the combined organic layers
were then washed with aqueous NH4OH (2x), water (2x), brine (1x) and dried over MgSO,. The

solvent was removed in vacuo to afford the 4-cyanocoumarin, 12.

4-Bromocoumarin (4). Yellow powder, mp 87-89 °C. R¢= 0.53 (1:1, hexanes:ethyl acetate). 'H
NMR (500 MHz, CDCls) &: 7.82 (1H, dd, /= 7.9, 1.5 Hz), 7.59 (1H, ddd, J = 7.9, 7.9, 1.5 Hz),
7.35 (1H, ddd, J=17.9, 7.9, 1.2 Hz), 7.32 (1H, d, J = 7.9 Hz), 6.85 (1H, s). °C NMR (125 MHz,
CDCly) 0: 158.7,152.4, 141.8, 133.2, 128.0, 124.9, 119.5, 118.9, 117.0.

4-Bromo-6-chloro-7-methylcoumarin (4b). Green powder, mp 195-196 °C. R = 0.70 (ethyl
acetate). 'H NMR (500 MHz, CDCls) : 7.78 (1H, s), 7.21 (1H, s), 6.82 (1H, s), 2.48 (3H, s). °C
NMR (125 MHz, CDCl3) 8: 158.3, 150.6, 142.4, 139.9, 130.9, 127.5, 119.4, 118.9, 118.0, 20.5.
IR (KBr): 1732 cm™.

4-Bromo-6,7-dimethylcoumarin (4c). Tan powder, mp 140-142 °C. R¢= 0.63 (cthyl acetate). 'H
NMR (500 MHz, CDCly) o: 7.52 (1H, s), 7.09 (1H, s), 6.74 (1H, s), 2.36 (3H, s), 2.33 (3H, s).
BC NMR (125 MHz, CDCL3) &: 159.2, 150.7, 143.6, 141.4, 133.9, 127.8, 118.2, 117.4, 116.6,
20.2, 19.3.
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4-Cyanocoumarin (5/12a). Small tan crystals, mp 182-184 °C. Ry = 0.44 (2:1, hexanes:ethyl
acetate). "H NMR (500 MHz, CDCls) 6: 7.81 (1H, dd, J = 7.9, 1.5 Hz), 7.68 (1H, ddd, J = 8.2,
7.2, 1.5 Hz), 7.46-7.37 (2H, m), 6.86 (1H, s). °C NMR (125 MHz, CDCl;) &: 157.6, 153.7,
133.9, 127.2, 126.1, 125.5, 123.7, 117.5, 115.3, 112.9. IR (KBr): 1728, 1604 cm™".

6-Chloro-4-cyano-7-methylcoumarin (12b). Tan powder, mp 154-156 °C. R¢ = 0.18 (6:1,
hexanes:ethyl acetate). '"H NMR (500 MHz, CDCls) &: 7.76 (1H, s), 7.28 (1H, s), 6.83 (1H, s),
2.51 (3H, s). °C NMR (125 MHz, CDCls) &: 157.4, 151.8, 143.5, 131.6, 126.0, 125.5, 123.5,
119.4,114.2, 112.6, 20.9. IR (KBr): 1730 cm™.

4-Cyano-6,7-dimethylcoumarin (12¢). Yellow powder, mp 170-172 °C. R¢ = 0.34 (3:1,
hexanes:ethyl acetate). '"H NMR (500 MHz, CDCls) &: 7.51 (1H, s), 7.17 (1H, s), 6.76 (1H, s),
2.39 (3H, s), 2.36 (3H, s). °C NMR (125 MHz, CDCls) &: 158.3, 152.0, 144.7, 134.7, 126.9,
125.8,122.2,117.9, 113.2, 113.0, 20.5, 19.2. IR (KBr): 1726, 1622 cm™.

(o) o) (o)
(o) M62804 [o) (o]
| KoCO3 | Se0, |
e —— _}
Me  acetone Me  ,yienes CHO
60 °C reflux
HO 1h MeO 8 h MeO
19 20
o o
NH,OH (o] o
NaOAc | Ac,0 |
— CN
EtOH [ reflux
reflux N. 3h
1h MeO OH MeO
12d

Preparation of 4-Cyano-7-methoxycoumarin 12d
4-Cyano-7-methoxycoumarin 12d was synthesized from commercially available 4-methyl-7-

hydroxycoumarin in four steps according to the literature® in 43% overall yield.
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4-Methyl-7-methoxycoumarin (19). White needles, mp 155-156 °C. Ry = 0.53 (1:1,
hexanes:ethyl acetate). "H NMR (500 MHz, CDCls) 6: 7.48 (1H, d, /= 8.9 Hz), 6.84 (1H, dd, J =
8.9, 1.8 Hz), 6.80 (1H, d, J=2.1 Hz), 6.12 (1H, d, /= 0.9 Hz), 3.86 (3H, s), 2.39 3H, d, J=1.2
Hz). >C NMR (125 MHz, CDCls) &: 162.6, 161.2, 155.3, 152.5, 125.5, 113.5, 112.2, 111.9,
100.8, 55.7, 18.6.

4-Formyl-7-methoxycoumarin (20). Yellow powder, mp 185 °C. R¢= 0.30 (1:1, hexanes:ethyl
acetate). "H NMR (500 MHz, DMSO-dy) 8: 10.07 (1H, s), 8.35 (1H, d, J = 8.9 Hz), 7.04 (1H, d,
J = 2.4 Hz), 6.99 (1H, dd, J = 9.2, 2.8 Hz), 6.95 (1H, s), 3.84 (3H, s). °C NMR (125 MHz,
DMSO-ds) 0: 194.1, 162.9, 160.8, 156.3, 143.9, 127.3, 121.7, 113.2, 108.5, 101.4, 56.3. IR
(KBr): 1730, 1617 cm™.

4-Cyano-7-methoxycoumarin (12d). Light green powder, mp 166-167 °C. R¢ = 0.25 (3:1,
hexanes:ethyl acetate). "H NMR (500 MHz, CDCls) 6: 7.68 (1H, d, /= 8.9 Hz), 6.96 (1H, dd, J =
8.9, 2.4 Hz), 6.85 (1H, d, J = 2.4 Hz), 6.65 (1H, s), 3.91 (3H, s). >C NMR (125 MHz, CDCl) §:
164.4, 158.3, 155.6, 127.0, 126.9, 119.5, 113.7, 113.2, 109.0, 101.4, 56.1.

Preparation of Dienes 10a, 10b, 10¢, and 10f.

To a round bottom flask equipped with a magnetic stir bar was added the corresponding
commercially available aldehyde® or ketone, THF (2 M) and Et;N (1.5 equiv). The reaction
mixture was cooled to 0 °C and then fert-butyldimethylsilyl trifluoromethanesulfonate (1.05
equiv) was added over 10 min. Once the reaction was deemed complete by TLC (6-12 h), the
reaction mixture was quenched with a saturated NaHCO; aqueous solution. The aqueous layer
was extracted with pentane (3x) and the combined organic layers were then washed with water
and brine and dried over MgSOs. The solvent was removed in vacuo and the crude product was

purified by distillation (100 °C/10 mm Hg) to afford the product as a clear colorless liquid.
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1-(1,1-Dimethylethyl)dimethylsilyloxy-1,3-butadiene, 7/10a. 'H NMR (500 MHz, CDCl;) §:
6.56 (1H, d, J = 11.6 Hz), 6.22 (1H, ddd, J = 17.1, 10.1, 10.1 Hz), 5.73 (1H, dd, J=11.6, 11.6
Hz), 4.98 (1H, d, J = 17.1, 0.9 Hz), 4.81 (1H, dd, J = 10.1, 0.9 Hz), 0.92 (9H, s), 0.16 (3H, s).
BC NMR (125 MHz, CDCls) §: 145.3, 133.3, 114.1, 111.8, 25.6, 18.2, -5.3. Ry = 0.75 (3:1,

hexanes:ethyl acetate).

(2)-1-(1,1-Dimethylethyl)dimethylsilyloxy-2-(2-propenyl)-1,3-butadiene, 10b. 'H NMR (500
MHz, CDCly) &: 6.45 (1H, s), 6.20 (1H, dd, J=17.1, 10.7 Hz), 5.80 (1H, ddt, J = 17.6, 10.7, 6.4
Hz), 5.05 (1H, d, J=17.1 Hz), 5.02 (1H, d, J = 17.1 Hz), 4.95 (1H, d, J=10.1 Hz), 4.82 (1H, d,
J=11.0 Hz), 3.03 (2H, d, J = 6.4 Hz), 0.93 (9H, s), 0.15 (6H, s). °C NMR (125 MHz, CDCl;) §:
142.3, 136.2, 135.3, 120.2, 114.5, 108.5, 28.0, 25.5, 18.1, -5.4. Ry = 0.69 (3:1, hexanes:ethyl

acetate).

(E)-1-(1,1-Dimethylethyl)dimethylsilyloxy-2-methyl-1,3-pentadiene, 10c. 'H NMR (500
MHz, CDCl;) &: 6.33 (1H, s), 5.97 (1H, dd, J = 15.2, 0.9 Hz), 5.46 (1H, dq, J = 15.3, 6.4 Hz),
1.75 (3H, dd, J = 6.7, 0.9 Hz), 1.70 (3H, s), 0.93 (9H, s), 0.14 (6H, s). °C NMR (125 MHz,
CDCls) &: 139.5, 131.0, 120.0, 117.9, 25.6, 18.3, 18.2, 9.4, -5.3. R¢= 0.68 (3:1, hexanes:ethyl

acetate).

2-(1,1-Dimethylethyl)dimethylsilyloxy-5-methyl-1,3-pentadiene, 10f. 'H NMR (500 MHz,
CDCls) 6: 5.56 (1H, s), 4.30 (1H, s), 4.16 (1H, s), 1.90 (3H, s), 1.77 (3H, s), 0.93 (9H, s), 0.17
(6H, s). ’C NMR (125 MHz, CDCls) 8: 155.6, 136.7, 123.0, 94.8, 27.0, 25.7, 19.8, 18.3, -4.4. R;

=0.63 (3:1, hexanes:ethyl acetate).

General Procedure for the Diels-Alder Reaction.
To a round bottom flask equipped with a reflux condenser and a magnetic stir bar, or to a

microwave reaction vial equipped with a magnetic stir bar, was added the 4-cyanocoumarin,
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degassed toluene (1 M) and the diene (2 equiv). The reaction mixture was heated at the indicated
temperature for the indicated time and then allowed to cool to 23 °C. The solvent was removed
in vacuo and the crude product was purified by column chromatography (1:1, pentane:dichloro-

methane) or recrystallization from hot methanol.

) (6aS,10R,10aR)-10-(1,1-Dimethylethyl)dimethylsilyloxy-6-oxo0-6a,7,10,10a-tetrahydro-
6H-benzo|[c]chromene-10a-carbonitrile, 8n/11a. White needles, mp 155-157 °C. Ry = 0.37
(6:1, hexanes:ethyl acetate).'"H NMR (500 MHz, CDCls) §: 7.57 (1H, d, J = 7.6 Hz), 7.40 (1H,
ddd, J=8.2, 8.2, 1.2 Hz), 7.24 (1H, dd, /= 7.6, 7.6 Hz), 7.06 (1H, d, J = 8.2 Hz), 6.03 (1H, ddd,
J=10.0, 4.3, 2.0 Hz), 5.87 (1H, bdd, J = 10.0, 4.9 Hz), 4.23 (1H, d, J = 4.9 Hz), 3.25 (1H, dd, J
=19.0, 4.5 Hz), 3.24 (1H, d, /= 7.0 Hz), 2.67 (1H, bd, J = 19.0 Hz), 0.67 (9H, s), -0.11 (3H, s), -
0.52 (3H, s). °C NMR (125 MHz, CDCL3) &: 166.0, 151.8, 130.5, 128.1, 126.7, 125.3, 124.7,
120.2, 118.8, 117.3, 68.9, 44.3, 36.6, 25.2,22.4, 17.6, -5.1, -6.1. IR (KBr): 1773 cm’".

() (6a8,10R,10aR)-10-(1,1-Dimethylethyl)dimethylsilyloxy-6-oxo-6a,7,10,10a-tetrahydro-9-
(2-propenyl)-6H-benzo|c]chromene-10a-carbonitrile, endo 11b. White needles, mp 143 °C.
Re= 0.46 (3:1, hexanes:ethyl acetate). "H NMR (500 MHz, CDCl3) &: 7.60 (1H, dd, J= 7.6, 1.5
Hz), 7.40 (1H, ddd, J = 8.2, 7.6, 1.5 Hz), 7.25 (1H, ddd, J = 8.5, 8.2, 1.2 Hz), 7.07 (1H, dd, J =
8.2, 1.2 Hz), 5.79 (1H, dddd, /= 17.1, 10.4, 7.6, 5.5 Hz), 5.73-5.70 (1H, m), 5.19-5.12 (2H, m),
4.16 (1H, s), 3.31 (1H, d, /= 19.2 Hz), 3.20 (1H, d, /= 7.6 Hz), 2.92 (1H, d, J = 15.6 Hz), 2.79
(1H, dd, J=15.6, 7.6 Hz), 2.66 (1H, dd, J=19.2, 7.6 Hz), 0.74 (9H, s), -0.03 (3H, s), -0.82 (3H,
s). ’C NMR (125 MHz, CDCl;) §: 166.2, 151.8, 134.8, 134.5, 130.7, 127.2, 124.9, 123.9, 120.4,
118.9, 117.8, 117.7, 72.0, 45.3, 38.9, 36.3, 25.4, 22.4, 18.0, -4.7, -5.7. IR (KBr): 1779, 1636

-1
cm .

() (6a8,7S,10R,10aR)-7,9-Dimethyl-10-(1,1-dimethylethyl)dimethylsilyloxy-6-ox0-6a,7,10,
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10a-tetrahydro-6 H-benzo|c]chromene-10a-carbonitrile, endo 11¢c. White powder. Ry = 0.47
(3:1, hexanes:ethyl acetate). "H NMR (500 MHz, CDCl;) &: 7.57 (1H, dd, J = 7.9, 1.5 Hz), 7.38
(1H, ddd, J=7.9, 7.9, 1.5 Hz), 7.21 (1H, dd, J= 7.6, 7.6 Hz), 7.02 (1H, d, J = 7.9 Hz), 5.58 (1H,
s), 4.11 (1H, s), 3.09-3.03 (1H, m), 2.98 (1H, d, J = 4.9 Hz), 1.80 (3H, s), 1.52 3H, d, J= 7.6
Hz), 0.74 (9H, s), -0.02 (3H, s), -0.95 (3H, s). °C NMR (125 MHz, CDCl;) &: 164.0, 152.2,
130.8, 130.5, 129.3, 127.1, 124.4, 121.0, 118.8, 117.4, 47.5, 41.2, 30.2, 25.8, 25.4, 22.3, 17.8,
17.6,-4.5, -5.9.

® (6aS,10R,10aR)-8-(1,1-Dimethylethyl)dimethylsilyloxy-10-methoxy-6-oxo0-6a,7,10,10a-
tetrahydro-6H-benzo[c]chromene-10a-carbonitrile, endo 11e. White powder, mp 143-147 °C.
R¢=0.41 (3:1, hexanes:ethyl acetate). "H NMR (500 MHz, CDCls) &: 7.62 (1H, dd, J=17.6, 1.5
Hz), 7.41 (1H, dd, J=7.9, 7.9 Hz), 7.25 (1H, dd, J = 7.6, 7.6 Hz), 7.09 (1H, d, J = 8.2 Hz), 5.17
(1H, d, J= 6.1 Hz), 4.00 (1H, d, /= 6.1 Hz), 3.28 (1H, d, J= 7.3 Hz), 3.18 (1H, d, J= 18.6 Hz),
2.94 (3H, s), 2.64 (1H, dd, J = 18.6, 7.3 Hz), 0.97 (9H, s), 0.25 (3H, s), 0.23 (3H, s). "C NMR
(125 MHz, CDCls) &: 165.9, 153.5, 151.5, 130.6, 126.8, 124.6, 119.7, 118.6, 117.2, 100.5, 78.1,
57.0, 43.5, 38.0, 26.8, 25.5, 17.9, -4.4, -4.7. IR (KBr): 1776, 1665 cm'".

() (6aS,10R,10aR)-2-Chloro-10-(1,1-dimethylethyl)dimethylsilyloxy-3-methyl-6-0x0-6a,7,
10,10a-tetrahydro-6 H-benzo|c]chromene-10a-carbonitrile, endo 13b. Yellow powder. R¢ =
0.50 (3:1, hexanes:ethyl acetate). '"H NMR (500 MHz, CDCl;) &: 7.51 (1H, s), 6.91 (1H, s), 6.03-
5.98 (1H, m), 5.88-5.82 (1H, m), 4.19 (1H, d, J = 4.9 Hz), 3.24-3.16 (2H, m), 2.64 (1H, d, J =
8.9 Hz), 2.38 (3H, s), 0.67 (9H, s), -0.10 (3H, s), -0.47 (3H, s). °C NMR (125 MHz, CDCl;) &:
165.6, 150.0, 138.9, 129.8, 128.1, 126.7, 125.1, 119.3, 119.1, 118.3, 68.8, 43.8, 36.4, 25.1, 22.3,
19.9, 17.6, -5.2, -6.1.

) (6aS,10R,10aR)-3-Methoxy-10-(1,1-dimethylethyl)dimethylsilyloxy-6-oxo-6a,7,10,10a-

tetrahydro-6H-benzo|[c]chromene-10a-carbonitrile, endo 13d. Yellow powder. Ry=0.33 (6:1,
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hexanes:ethyl acetate). "H NMR (500 MHz, CDCl;) §: 7.42 (1H, dd, J = 8.5, 1.2 Hz), 6.76 (1H,
d, J=8.5 Hz), 6.57 (1H, s), 6.01-5.95 (1H, m), 5.87-5.81 (1H, m), 4.16 (1H, d, J=5.2 Hz), 3.79
(3H, s), 3.24-3.16 (2H, m), 2.63 (1H, dd, J = 19.5, 7.3 Hz), 0.67 (9H, s), -0.12 (3H, s), -0.49 (3H,
s). ’C NMR (125 MHz, CDCl;) §: 166.0, 161.3, 152.6, 128.0, 127.4, 125.3, 118.9, 112.2, 110.4,
102.8, 68.9, 55.6, 43.6, 36.7, 25.1, 22.4, 17.5, -5.2, -6.0.

@) (6a8,75,10a85)-7-(1,1-Dimethylethyl)dimethylsilyloxy-6-ox0-6a,7,10,10a-tetrahydro-6H-
benzo[c|chromene-6a-carbonitrile, endo 17. Yellow powder, mp 125-129 °C. R¢= 0.35 (3:1,
hexanes:ethyl acetate). 'H NMR (500 MHz, CDCls) &: 7.26 (1H, dd, J = 7.9, 7.9 Hz), 7.17 (1H,
dd,J=7.9,79 Hz), 7.14 (1H, dd, J="7.9, 0.9 Hz), 6.99 (1H, dd, J= 7.9, 0.9 Hz), 5.98 (1H, bd, J
=10.4 Hz), 5.67 (1H, bd, /= 10.4 Hz), 4.59 (1H, bs), 3.78 (1H, d, J= 5.2 Hz), 2.98 (1H, dd, J =
18.9, 5.8 Hz), 2.75 (1H, bd, J = 18.9 Hz), 0.63 (9H, s), 0.02 (3H, s), -0.13 (3H, s). "C NMR (125
MHz, CDCls) &: 162.8, 152.0, 128.8, 126.1, 126.0, 125.0, 124.8, 120.9, 117.0, 116.8, 67.7, 49.3,
33.0,25.4,22.3,17.7,-5.0, -5.2. IR (KBr): 1764 cm™.

General Procedure for Elimination/Aromatization.

To a round bottom flask equipped with a magnetic stir bar was added the Diels-Alder adduct and
THF (0.2 M). The reaction mixture was cooled to 0 °C and KOtBu (2.5 equiv) was added. After
15 min, the reaction was quenched with an aqueous NH4Cl solution and diluted with dichloro-
methane. The aqueous layer was extracted with dichloromethane (3x) and the combined organic
layers were then washed with water (1x), brine (1x) and dried over MgSQO,. The solvent was
removed in vacuo and the crude product was purified by column chromatography (1:2,
pentane:dichloromethane; dichloromethane — acetone for 14c¢) to afford the pure product as a

white powder.

6H-Benzo[c|chromen-6-one, 14a. mp 89 °C. Ry= 0.32 (3:1, hexanes:ethyl acetate). 'H NMR

(500 MHz, CDCls) 8: 8.39 (1H, d, J= 7.9 Hz), 8.11 (1H, d, /= 8.2 Hz), 8.05 (1H, d, J = 8.2 Hz),
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7.82 (1H, ddd, J = 8.2, 8.2, 0.9 Hz), 7.58 (1H, dd, J = 7.6, 7.6 Hz), 7.48 (1H, ddd, J = 8.2, 8.2,
1.2 Hz), 7.36 (1H, d, J = 8.5 Hz), 7.33 (1H, ddd, J = 7.9, 7.9, 0.9 Hz). °C NMR (125 MHz,
CDCly) &: 161.2, 151.2, 134.8, 134.7, 130.5, 130.4, 128.8, 124.5, 122.7, 121.7, 121.2, 118.0,
117.7. IR (KBr): 1736, 1607 cm™.

9-(2-Propenyl)-6 H-benzo|c]chromen-6-one, 14b. mp 98 °C. Ry = 0.39 (3:1, hexanes:ethyl
acetate). 'H NMR (500 MHz, CDCl;) &: 8.31 (1H, d, J = 8.2 Hz), 8.05 (1H, d, J = 8.2 Hz), 7.91
(1H, s), 7.46 (1H, ddd, J=8.2, 7.9, 1.2 Hz), 7.41 (1H, d, J = 8.2 Hz), 7.35 (1H, d, J = 8.2 Hz),
7.32 (1H, dd, J = 7.6, 7.6 Hz), 6.02 (1H, dddd, J = 16.8, 10.3, 6.7, 6.7 Hz), 5.22-5.15 (2H, m),
3.58 (2H, d, J = 6.7 Hz). °C NMR (125 MHz, CDCl;) &: 161.1, 151.4, 147.8, 135.7, 134.8,
130.7, 130.3, 130.0, 129.6, 124.4, 122.7, 119.3, 118.0, 117.7, 117.4, 40.5. IR (KBr): 1731, 1614

-1
cm .

8-Hydroxy-6H-benzo|[c]chromen-6-one, 14c. mp 232 °C. R¢= 0.43 (1:2, hexanes:ethyl acetate).
'H NMR (500 MHz, DMSO-dq) 8: 10.46 (1H, bs), 8.31 (1H, d, J = 8.9 Hz), 8.25 (1H, d, J=7.9
Hz), 7.61 (1H, d, J = 2.4 Hz), 7.49 (1H, ddd, J = 8.3, 8.3, 1.2 Hz), 7.42 (3H, m). °C NMR (125
MHz, DMSO-ds) 8: 160.2, 158.3, 149.6, 129.1, 126.0, 124.7, 124.6, 124.0, 122.7, 121.9, 118.1,
117.0, 113.8. IR (KBr): 3248, 1715 cm™.

2,3-Dimethyl-6 H-benzo|[c]chromen-6-one, 14d. mp 170-172 °C. R¢= 0.44 (3:1, hexanes:ethyl
acetate). 'H NMR (500 MHz, CDCl;) &: 8.32 (1H, d, J = 8.2 Hz), 7.98 (1H, d, J = 8.2 Hz), 7.74
(1H, dd, J = 8.2, 8.2 Hz), 7.66 (1H, s), 7.48 (1H, dd, J = 8.2, 8.2 Hz), 7.03 (1H, s), 2.30 (3H, s),
2.29 (3H, s). °C NMR (125 MHz, CDCl3) §: 161.4, 149.3, 139.9, 134.9, 134.5, 133.0, 130.3,
128.0, 122.9, 121.2, 120.8, 118.0, 115.2, 19.9, 19.4. IR (KBr): 1722, 1605 cm’".

3-Methoxy-6H-benzo|[c]chromen-6-one, 14e. mp 137-138 °C. R¢ = 0.26 (3:1, hexanes:ethyl
acetate). "H NMR (500 MHz, CDCls) &: 8.32 (1H, d, J=7.9 Hz), 7.97 (1H, d, J= 7.9 Hz), 7.91
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(1H, d, J= 8.9 Hz), 7.76 (1H, ddd, J = 7.9, 7.9, 1.2 Hz), 7.48 (1H, dd, J = 7.6, 7.6 Hz), 6.89 (1H,
dd, J = 8.8, 2.4 Hz), 6.83 (1H, d, J = 2.4 Hz), 3.87 (3H, s). °C NMR (125 MHz, DMSO-d,) §:
161.6, 160.8, 152.4, 135.7, 135.1, 130.0, 128.4, 125.1, 122.3, 119.6, 112.7, 111.0, 101.8, 56.1. IR
(KBr): 1732, 1620 cm™.

2-Chloro-3-methyl-6 H-benzo|[c]chromen-6-one, 14f. mp 182-183 °C. R¢= 0.44 (3:1, hexanes:
ethyl acetate). '"H NMR (500 MHz, CDCls) §: 8.33 (1H, d, J= 7.6 Hz), 7.94 (1H, d, J = 7.6 Hz),
7.89 (1H, s), 7.79 (1H, dd, /= 7.9, 7.9 Hz), 7.56 (1H, dd, J = 7.9, 7.9 Hz), 7.16 (1H, s), 2.42 (3H,
s). ’C NMR (125 MHz, CDCl;) §: 160.7, 149.4, 138.9, 134.9, 133.7, 130.6, 130.4, 129.0, 122.7,
121.4,120.8, 119.5, 117.0, 20.2. IR (KBr): 1743, 1604 cm™".

7,9-Dimethyl-6 H-benzo[c]chromen-6-one, 14g. mp 143-145 °C. R¢= 0.39 (3:1, hexanes:ethyl
acetate). '"H NMR (500 MHz, CDCls) 8: 8.00 (1H, d, J = 7.9 Hz), 7.76 (1H, s), 7.43 (1H, dd, J =
7.3, 7.3 Hz), 7.31-7.24 (2H, m), 7.18 (1H, s), 2.82 (3H, s), 2.48 (3H, s). °C NMR (125 MHz,
CDCLy) &: 160.5, 151.4, 144.7, 144.2, 136.0, 133.6, 130.0, 124.0, 122.9, 120.0, 118.3, 117.23,
117.21, 23.7,22.0. IR (KBr): 1727, 1610 cm’™".

(#¥)-1,1-Dimethylethyl (1S,2S5,6S)-1-cyano-2-(1,1-dimethylethyl)dimethylsilyloxy-6-(2-hyd-
roxyphenyl)-cyclohex-3-enoate, 18. mp 178 °C. Ry=0.32 (3:1, hexanes:ethyl acetate). 'H NMR
(500 MHz, CDCls) 6: 7.18 (1H, dd, J = 7.6, 1.5 Hz), 6.98 (1H, ddd, J = 7.6, 7.6, 1.5 Hz), 6.81
(1H, ddd, J =17.6, 7.6, 0.9 Hz), 6.67 (1H, dd, J = 7.9, 0.9 Hz), 6.65 (1H, bs), 5.95 (1H, ddd, J =
10.0, 4.5, 2.5 Hz), 5.58 (1H, bdd, J = 10.0, 2.7 Hz), 4.94-4.91 (1H, m), 4.13 (1H, dd, J = 11.6,
5.5 Hz) 2.86 (1H, dddd, J = 18.0, 11.5, 3.0, 2.8 Hz), 2.22 (1H, bd, J = 18.0 Hz), 1.48 (9H, s),
0.94 (9H, s), 0.24 (3H, s), 0.19 (3H, s). °C NMR (125 MHz, CDCl;) §: 163.8, 154.2, 128.8,
128.7, 127.0, 126.7, 125.0, 120.3, 119.9, 116.1, 83.8, 74.2, 55.6, 36.6, 28.7, 27.9, 25.7, 18.1,
-4.7. IR (KBr): 3380, 2256, 1737 cm™.
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) (6aS,10R,10aR)-10-(1,1-Dimethylethyl)dimethylsilyloxy-6-0x0-6a,7,10,10a-tetrahydro-
6a-methyl-6 H-benzo|c]chromene-10a-carbonitrile, 16. To a round bottom flask equipped with
a magnetic stir bar was added diisopropylamine (2.8 equiv) and THF (0.2 M). The reaction
mixture was cooled to 0 °C and n-butyllithium (2.5 equiv) was added. After 15 min the reaction
mixture was cooled to -78 °C and stirred for 20 min. Freshly distilled HMPA (2 equiv) was
added followed by dropwise addition of the Diels-Alder adduct 11a in THF (1 M). After 30 min,
iodomethane (10 equiv) was added dropwise and the reaction was warmed to -40 °C. After 2 h
the reaction was quenched with an aqueous NH4ClI solution and diluted with dichloromethane.
The aqueous layer was extracted with dichloromethane (3x) and the combined organic layers
were then washed with water (3x), brine (1x) and dried over MgSQO,. The solvent was removed
in vacuo and the crude product was purified by recrystallization from hot methanol to afford the
pure product as a white powder. mp 150-152 °C. R¢= 0.56 (3:1, hexanes:ethyl acetate). 'H NMR
(500 MHz, CDCls) o: 7.52 (1H, dd, J = 7.9, 1.5 Hz), 7.39 (1H, ddd, J = 7.9, 7.9, 1.5 Hz), 7.24
(1H, ddd, J=7.9, 7.9, 1.5 Hz), 7.02 (1H, dd, J = 7.9, 1.2 Hz), 5.98 (1H, ddd, J = 10.4, 4.6, 2.8
Hz), 5.82 (1H, ddd, /= 10.4, 4.9, 2.8 Hz), 4.22 (1H, d, J=4.9 Hz), 3.30 (1H, ddd, J = 19.2, 4.6,
2.8 Hz), 2.26 (1H, ddd, J=19.2, 4.9, 2.8 Hz), 1.38 (3H, s), 0.67 (9H, s), -0.13 (3H, s), -0.58 (3H,
s). "C NMR (125 MHz, CDCl;) §: 168.9, 151.5, 130.3, 128.7, 127.1, 124.9, 124.8, 119.0, 117.7,
116.7, 70.1, 50.2, 38.7, 31.1, 25.2, 23.2, 17.6, -5.2, -6.1. IR (KBr): 1776 cm™. An x-ray crystal

structure confirmed the stereochemistry of 16.°
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default proton parameters
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Curmrant Data Paramstars
MAME — DAA-XI-279-1
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F2 - Acquisition Paramaiars
Data_ 20081002

Tima 15.24
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FROBHD 5 mm -2 Z800
PULPROG 2330

TD 65536
SOLVENT O

KNS 8

D& 0

SWH 10000000 H2
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L1 2. 00000000 s
MZREST 0. 00000000 58C
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======== LHANKNEL 1l =====
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FL1 0.0:0 dB
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F2 - Procassing paramanars

51 AZT 68

SF a0l3300220 MHZ
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558 ]

LE 0.30 Hz
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default carbon parameters (proton decouplad) Cumant Data Paramatars
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a1 G 3000000 sac
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======== JHAENKNEL 1l =====
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F1 5.25 usac
FL1 1.0 dB
SR 12582314838 MHz
======== HANNEL IZ =====
CPOPRG2 Wallz 18
M2 1H
FCFDE 10 00 e
PL2 120,00 dB
FL12 1610 0B

SHO2 S00.3320013 MHZ

F2 - Procassing paramaians

51 RS536

SF 125.9080863 MHE
WEW EM

55B ]

LE 1.00Hz

GB 0

P 1.440
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daefault proton parametars
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Courrant Data Paramatars

NAKME CAA-XII-215-4
EX PRI 1
PRI 1

F2 - Acquisiton Paramatars
Diala 200804004

Tirmes 18.22
INSTRLUKM avancason
FROBED 5 mm -2 2800
PLLPROG Zgaa

TD 65536
SOLVENT COCR

NS 8

DS {

SWH 10000.000 Hz
FIDRES 0.152588 Hz
A0 AETEHO001 sac
RG #0.6

O 50000 usac

CE .00 usac

TE 206.8 K

1 2. 00000000 52
MCREST 000000000 a0
MCEWRK 4.0 500000 sac
e e e r‘_.-'—'.\)!l.NHEL ” —— e ]
[ | 1H

F1 12.00 usac

PL1 0.00 4B

SEM 5003330020 MHz
F2 - Frocassing paamsaians
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GB 0
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default carbon parameters (proton decoupled) Cumant Data Parama s

0 MAME — DAA-XI-215-4
EXPNO 2
0 PROCHD 1
I % 8 & % £z2 2 32833858 e Ao Faay i
e g3 8 § # mE¢ : SSasacaca Time 1827
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P 5.25 Usac
PL1 0.00 dB
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B
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F2 - Procassing paramsaiars
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S5B ]

LE 1.00 Hz

GB ]
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Dafault proton parmameatars
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Cumant Data Paramstars
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F2 - Acauizition Paramanars
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R 715
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o1 2, 00000000 saC
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F2 - Procassing paramanans
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S5B 0
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Dafault parametars for C—-13 with proton decoupling
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Courrant Data Paramatars

MNAME
EX PR
P RO

DA A-Y-13-1
2
1

F2 - Acouisition Paramsaiars

Data_
e
INSTRLURM

20050627
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PLILPROG Zgac3o

TG B553h
SOLVENT COCE
RS Ea

B= i

SWH A5714.205 Hz
FIDRES 0.5440957 Hz
AL 08175520 500
R 16382

O 140440 s0C
CE 20000 usac
TE A00.0 K

012 DO00200 S8
DL5 17.70 4B
CPDPRG wialzig
F31 10000 usac
CA 2. 0000000 3G
P1 6.80 usac
SHCN 125.772R0949 MHZ
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C11 00300000 sac
F2 - Procassing paramsaiarns
Sl 22758

SF 12557577 888 MHZ
WD EM

S5B ]

LE 1.00 Hz

GE ]

PLC 1.40



default proton parametars Currant Data Paramatars

o NAME  DAA-XI-291—1
EXPNO 1
. PROCNO 1
| g & z e F2 — Acquisition Paramaters
& e ad Data_ 20081002
Br Tima 15,48
| | INSTRUM  avancasoo
PROBHD 5 mm b2 2800
Me FULFROG 2930
cl ' TD B5538
SOLYENT cocn
2
db SWH 10000.000 Hz
FIDRES 0150582 Hz
AQ 2.2760001 soc
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TE 2081 K
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MCREST 00000000 5ac
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======== CHANNEL 11 =====
e | 1H
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FL1 0.00 dB

SHN 500, 3330020 MHZ

F2 - Frocassing paramsaiars
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LE 0.30 Hz
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dafault carbon parametars (poton decoupled)
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Courrant Data Paramatars
MAME  DAA-XI-291-1
EX PR 2

P RO 1

F2 - Acquisition Paramsatars
Duaba_ 20081 002

Tima 15.57
INSTRLINM A ancahlo
PROBHD 5 mm D2 Z800
PLILPROG Zgacao
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SOLVENT I
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DE 0
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AL 1.0027881 sac
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TE 206.9 K

1 200000000 sac
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======== FHAKNMEL 1] =2====
RILICA 130

P1 5,25 USaC

FL1 4.0 dB

SHEH 1258231839 MHz
======== CHAMNMEL 12 =====
CPOPREG2 Wallz18
M2 1H

FCROE 10 D sac
PL2 120,00 dB

FL1Z 16.10 0B
SFO2 00,3320 3 MH2
F2 - Procassing pammsaiars
Sl B5536
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WD EM

SSEB 0

LE 1.00 Hz
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P 1.40



cefault proton parametars

Currant Data Paramatars

NAME  DAA-XI-221-1
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o FROGNG 1
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s Ao E i%ﬁﬂ Date. 20080011
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PL1 0.00 9B
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GB 0
r PC 1.00
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0 default carbon parameters (proton decoupled)
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[
Mo || Wi
1 1 Wl
Me | A
II ]

| | I
190 150 140 120 100 gy 80

Curmant Data Paramatars
NAME  DAA-XI-221-1
EX PR 2

F ROCHD 1

F2 - Acquisition Paramanars
Data_ 20080411

Tims 10.11
INSTRLIN Avancahio
PROBHD 5 mim -2 2800
FLIL PR Zgacan

T BH53

SOLVENT GO

M5 g4

0s 0

SWH J2670.738 H2
FIDRES 0, 498853 Hz
A0 10027661 s8¢
R 40494

DA 15300 usac

CE 6.00 usac

TE 207 .0 K

L1 200000000 0
11 (. RI00000D B2
MCREST 0.00000000 s8¢
MW R 0. 500000 SaC
m=mmmm=== [ HAENKMEL 1] =2====
RILICA 136

F1 5.25 usac

FL1 4.0 dB

SR 1258231939 MHz
======== LHANNEL I2 =====
CPDRRG2 Wallz 18
M2 1H

PCROE T04F. (0 800
FL2 120,00 dB

FL1Z 16,10 0B

SHa2 500.3320013 MHZ

F2 - Procassing paramanars

=1 BS53E

5F 1258080878 MHz
WDwW EM

558 ]

LE 1.00 Hz

GB 0

PC 1.40



CN

5/12a

: _____._4JJ LR

Cefault proton parametars

b5 LL L, e

B0 55 50 45 4.0

85 90 B85 80 75 7.0
I

118
D | |
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Lomc] B £ ol
=l |ed

k32

1

Curmant Data Paramatars
MAKME DAas-YV-140
EX PR 1

P RCHZMNG 1

F2 - Acquisiion Paramanars
[rata 20050804

Tims 13.08
INSTRLINM arxa 00
PROBHD 5 mm Nosdoan

FLULFROG Zg30
TD B5525
SOLVENT cocn
= E

DS 0

SWH 100:00.000 Hz
FIDRES  0.152583 Hz
AQ 3.2788500 a0
R 1430

LW 50,000 usec
CE 71.43 usac
TE 300.0 K

) 2.00000000 s8¢
F1 11,00 Usac
SFO1 500.1330008 MHZ
NUGLEUS 1+

F2 — PTOcassing paramsaiars
5| 32758

SF 5001300228 MKz
WEDW EM

S3E 0

LE 0,30 Kz

GE 0

FC 1.00



CN

S/12a

Dafault parametars for C—-13 with protan decoupling

Courrant Data Paramatars
MNAME Dﬁ.ﬂ.-‘u’z- 148-1

Ex PR
PRI 1
Fa oooE e i F2 - aAcquisition Paramatars
2 E-2FRESE HEF Data 20050808
FiE ohEaRREREERR P o Tima 13,12
'_T '_'_'_'_'T'_'_'_ Ll el INSTRLIR arsnn
| LAA] 1) L]/ PROBHD 5 mm broadban
| N/ 1/ \|/ PULPROG __ 2g4c30
o 3Nl .'r'l/ : D 65536
SOLVENT GO
WS B4
s .
SWH A5714.285 Hz
FIDRES 0.544057 Hz
A0 0.a175540 5ac
RG 327548
vy 1-‘-.533 usac
CE 2000 s G
TE K. ﬂ K
L2 00000200 sac
-] 7 17.70 4B
CPDFRG walzis
F31 100,00 Usac
A OO0 EI.-EL..
P1 5.A0uss
SR 125,77 E-Eluﬂr-f-HE
MIZLE LIS 13
11 0.0300000 sac
F2 - PrOcassing paramanars
51 HETHE
SF 125 7577032 MHz
WDW Ema
S5B 0
LE 1.00 Hz
EE 0
PC 1.40




default proton paramesters Currant Data Paramatars

O NAME — DAA-XI-283-1
EX PRO) 1
o FROGCNG 1
| g B H = F2 - Acquisition Paramatars
EN - e el o D_ﬁ[ﬂ_ 20081 00y
Tima 6.36
| | INSTRUM  avancasoo
PROBHD 5 mm oi-Z 2800
Me PULPROG 2530
cl TD B5535
SOLYENT cDCR
ba 5
12b SWH 10000.000 Hz
FIDRES 0,152589 Hz
AQ 9.2780001 s8¢
RG 1437
DW 50,000 usac
DE 6.00 usac
TE 2053 K
o1 2, 00040000 sac
MCREST  0.00000000 sec
MCWRK  0.01500000 sac
NUCT 1H
1 12,00 usac
PL1 0.00 9B
SRl 500,3330020 MHzZ
F2 - Procassing paramatars

5| 32758
SF  500.3300220 MHz
WEOW EM

, SSB 0
LB 0.0 Hz

| GB i
PG 1.00

B T e I : J_JJ'HL._ o _J

8.5 B0 B85 g0 T5 F0O 85 B0 55 50 45 40 3A5 30 25 20 1.5 1.0 OS5 ppm

L A
%E[ﬁ 3
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default carbon parameaters (proton decoupled) Cumant Data Paramatars

HAKME CAA-XI 2931
(] EX PRI 2
P RiZHCE D 1
0 | g; E% 'EEE’},EE“EEE HETS & F2 - Acquisition Paramatars
PFo v— 5 v G0 W3 OO0 B o 0y “gé"':g o E_f:'.El_ 20081007
CH Wouw W 000 el e P £ 2 o & M .24
et T e A o = e i INSTRLUK arancasin
. 7 I ! L B FROBED S mmD-2 2800
e e M A AL FPULPROG Zgac3o
Me AN TD aEgat
Cl SOLVENT CDCE
M 128
D& 0
12b SWH J2670.73% Hz
FIDRES 0, 408853 Hz
A 1.0027661 sac
RG gi12.r
W 15300 usac
CE 6.0 usac
TE 2881 K
CA 2. (000000 sac
a1 (. (3000000 s8¢
MCREST 0. 00000000 sac
MCWRERK .01 500000 saG
======== CHAMNHEL [l =====
ML 130
F1 525 Usac
FL1 .00 dB
SEH 1258231939 MHz
======== LHAMNMNEL 2 =====
CPDFRG2 walz1e
ML 1H
FCRD2 10 00 s ac
FL2 120,00 dB
FL1Z 16,10 4B
SH2 5003320013 MHz
F2 - Procassing paramsatars
=1 | BH536
SF 1259080883 MHzZ
WD E
S5B i
LE 100 Hz
GEB {
P 1.40




cefault proton parametars Gumant Data Parama s
MNAME D!-.ﬁ.—.'{ll1—245—1

EX PO
FROGCNG i
= Bk b T it F2 — Acquisition Paramatars
e o o ool i = Date. 20080017
I3 i1 Tima a.07
¥ | o '\”f INSTRUM  avancasoo
| | \ PROBHD 5 mm B0-Z Z800
PLULPROG 2g30
CN O B5528
SOLVENT CoCn
ba H
Me SWH 10000000 He
Me FIDRES  0.152588 Hz
AQ 2.2789001 sac
RG 352
DWW 50,000 Usac
12c CE 600 UsaC
TE 209 2 K
] 2 00000000 sac
MCREST  0.00000000 s8¢
MOWRK  0.01500000 380
======== HFAKNKMEL 11 =2====
NG iH
F1 12,00 usac
L1 000 0B
SEO1 5003330020 MHz
F&2 - FTD::GH!'HQ paramaars
5| 22768
SF 5003300220 MHZ
WOW EM
SSB 0
LE 0,30 Hz
: GEB 0
A | PC 1.00
P -Lk.-. | L R e e - Sa Ma, R e

7.5 T 6.5 5.0 5.5 5.0 4.5 &0 .5 3.0 2, 2.0 1.5 1.0 0.5 pom

/ AN
| (@

ch
3421/

E
3.182%,
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default carbon parameters (proton decoupled) Cumant Data Paramatars

O MNAKME O A=l 2451
Ex PRI b
0 P RGN 1
| ;E m YT oo EE 58 F2 - Acquisiion Paramatars
- . e ol e ol P ol E‘ﬁ:ﬂ EEIEFEHEIW
CN Ew o4 FAELAEEZZ M@ & ai ITF:E‘HW 9.21 o0
EE AR T iy = =) | @vancasn
| l,\l | kg L PROBHD 5 mm bb-Z Z800
Me i | i Vi FLULPROE Z2gacan
Ve RAER ' ! o el
SOLVENT DS
S 128
s i
12¢ SWH 32670.738 Hz
FIDRES 0,496853 Hz
AL 1.0027661 sac
RG 4045
v 15500 Usac
CE 6,000 158
TE 2472 K
A 200000000 52
11 . 63000000 sac
MCREST 0.00000:0:00 sac
MCWRE 0. 500000 5ac
m=mmmm=== HANKNEL 1] =2====
LA 136
F1 25 usac
FL1 .00 B
SHE 12582314839 MHz
======== LHANNEL 12 =====
CPDPRGE walz1s
MILICE 1H
|l o I 10 (0 S0
FL2 120,00 B
FL1Z2 1610 dB

SHI2 500.3320013 MHZ

F2 - Procassing paramanars

=1 BS53E

5F 1258080853 MHzZ
WDwW EM

55B ]

LE 1.00 Hz

GB 0

PC 1.40

I S | r | . | X I . |
100 g9 80 50 40 20 ppm



default proton parameters Curmant Data Paramatars
MNAME Dﬁ.ﬁ.—:{ll1—251—1

EX PO
FROCNG 1
2E ECEIEYn = = F2 - Acquisition Paramatars
Fe P G0 C0 00 60 00 0 <0 o o ol Data_ 20080020
. RN ) Tima 7 58
VAT 2 INSTRUM _ avancaso
| o PROEBHD 5 mm Bo-Z 2800
| FULPROG 2530
TD 55538
SOLVENT COCH
G NS 8
DS 0
SWH 10000.000 Hz
MeO FIDRES  0.15252% Hz
’é:? 3.2?15991%1 3ac
12d LW RO.000 usas
DE 8.00 Usec
TE 205.2 K
o 2 (000000 sa¢
MCREST  0.00000000 sec
MCWRK 001500000 53¢
NLIC1 1H
F1 12.00 usec
PL1 0.00 B
SEO1 500,3330020 MHzZ
F2 - F'TD:'EIESITIQ pﬂfﬁﬂ'ﬂ[ﬂfi
5| 22768
SF 500.3300220 MHz
WDOW EM
SSE 0
' LE 0,30 Hz
; ' GR 0
- PC 1.00

‘ l l_l,_. . A .lL

7.5 i |} 6.5 6.0 5.5 5.0 4.5 4 3.5 3.0 25 2.0 1.5 1.0 0.5  ppm
I JUL
EI 'HI'F: [ !g
|§| 2| .

S30



default carbon parametars (proton decoupled) cumant Data Paramaiars

0 NAME  DAA-XI-251-1
ExXPNO 2
PROGCNO 1
]
I > ®e N ”EEEE et o @ I F2 - Acquisition Paramatars
o HE SRIBES 9 Rgr kB Dats_ 20080920
CN T8 REEZSE o rdd @ Tima- 8.05
LR YILUT (i i PROEKD. 5 mm boo2 2800
LI | R A | L ! o L | u
MeO L N T A Wi PULPROG  2gdcad
i ¥ 1 X TD 552
SOLVENT COCH
12d NS 124
. DS 0
SWH 30E70.739 HE
FIDRES  0.408853 Hz
AQ 1.0027661 sac
RG ADG6
oW 15,300 usac
CE 5.00 usac
TE 205.3 K
o1 2. 00000000 s8¢
a11 0.03000000 3¢

MCREST 0, 0000000 sac
MCWRE 0.0 50000 32.C

======== LH&NMEL 1] =====
ML 136

F1 5.25 usac

FL1 G0 dB

SHN 12582318380 MHz
====———= CHANNEL 1 ==—==
CPDFREGz2 Walz 18

M2 1H

FCFDE IRTRTLT:
FL2 120,00 dB

FL1Z 1610 0B

SHI2 500.3320013 MHZ

F2 - Frocassing pamamaiars

=1 BS536

SF 125.9080883 MHZ
WDw EM

558 ]

LE 1.00 Hz

GE ]

PG 1.40

230 220 210 200 190 180 170 180 150 140 130 120 110 100 80 .80 YO 80 50 40 30 20 10 o



Cefault proton parmametars

— 1.565
0937
0.a:
0.928
0.az20

- 0915
0.848
0.854
0185
0.1549
0152

oTB3

7/10a

o M

5 7.0 6.5 g.0 5.5 5.0 4.5 4l 3.5 3.0 25 2.0 1.5 1.0 0.5  ppm
A | | | 1] | | I
P o] -+ o || o @
=i o | e || | & b
@ |= = o |[= o -
.:;‘ & - = ¢| = L‘

S§32

Curmant Data Paramatars

HAKME CAA-I-125-1
EX PRI 1

P RiZHCE D 1

F2 - Acquisition Paramanars
Dl 20021108

Tims 13,08
INSTRLUK xS0
PROBHD 5 mm osiban
FLLPRCHG 2930

TD 64
SOLVENT COER

M 8

D5 0

SWH 10000, 000 HZ
FIDRES 0.305176 Hz
A 1.8394500 sac
RG g1

Cw S0 00 Usac
CE Tladusac
TE 000 K

CA 2. (000000 sac
F1 11.00 vsac
SR 5001330008 MH2Z
MIMZLELS 1H

F2 - PIOCE35ing Daramanars
Sl 32758

SF SO0 1300232 MHz
WD EM

SSB H

LE .30 HEz

GB 0

PC 1.0:0



Default parameters for C—13 with proton decoupding Cumant Data Faramstars

- MWAME & A-l-125-1
Ex PR 2
& PRCHC R 1
E ?'3 E IS o4 Eﬁ + z - EE 2 Aml..iargugf; ilrtlaya:al 5
. : B R T R ol gilis] { ]
oTEs T 9 i P oo e oo i Tima 13.00
0 1 i) ot L ! INSTRLIK arxsnn
| | '\ . PROBHD 5 mm broadban
i) FLILFRCHG 2agacan
7M10a | y = 55535
SOLVENT GO
WS 32
(-1 0
SWH 35714.285 H
FIDRES 0.544057 Hz
A 00175540 3o
R 327548
W T4 (D 158
CE 200 usac
TE J0:0.0 K
L2 000200 52 c
CiLE 17.70dB
CPDFREG walz1s
P31 100,00 Usac
A 2060000000 sac
F1 BADusacC
SHA 125, 77288450 MHz
MIMZLE LIS 134
11 D.0300000 sac
F2 - PIOCa3Sing paramatars
51 A2TRA
SF 128 7577043 MHz
W DWW Em
S5B 0
LE 1.00 Hz
EB 0
PC 1.40




_—7.250
- 7.269
r B.452
r 6.231

Dafault proton parametars

od o —
b i e ) [
Lo = - =] f= =]
= = = Lur B
| e 1

e \ /

\f

Cumant Data Paranmsatars
NAME Das-VI-240-1
EX PO 1
FRCHCMG 1

F2 - Acquisition Paramanars
Data_ 20081124
Tima 18.04
INSTRLIN arxs 00
PROBHD 5 mm Droadban

P LLPROCHE Zga0
T 655346
SOLVERNT GO
MS B

LS 0

SWH 1000000 Hz
FIDRES 0.152589 Hz
Al AZTERLO0 o
R 256

Cw al.000 vsad
CE Tla3usac
TE 30:0.0 K

CA 200000000 S0
F1 11.00 usac
SHN 3001330008 MHZ
MUCLELIS 1H

F2 - Procagssing paramanars
Sl 22758

S5F SO0 1300235 MHz
WDW EM

S5B ]

LE 0.30 Hz

GB 0

P 1.0



Default parameters for C—13 with proton decoupding

e
o
=Eg 8378 533 x .
OTBS et e e A0 B 2
| gey H¥g - o o woow @ o
—— — — — P P o o o = I
| 1) kT N |
10b | \f A X p 9| lI."I /
III ' \ll 1
|
I : ! ! ! : 1 ; I : I ; I : I . I - I .
2410 220 200 120 1860 140 120 100 o480 40

Curmant Data Paramatars
NAME  DAA-VIIE-240-1
EX PR 2

F RGO 1

F2 - Acquisition Paramanars
Data_ 20061124

Tims 18.08
INSTRLIN arxs 00
PROBHD 5 mim Droadian

P UL PRCHE E?GSEIEI
TD B553
SOLVENT COCI
MS Ha

kS 0

SWH 35714.285 Hz
FIDRES 0544057 Hz
AL 0176520 580
R 37 64

D 14000 usas
CE 20000 usac
TE 000 K

D12 000200 sac
CLE 17.70 <8
CPOFRG Wallz16
Fa1 100,00 usac
CA 2. (0000 B2
F1 6.80 usac

S RN 125.7720869 MHZ
MUCLELIS 13C
C11 00300000 =ac
F2 - Procassing paramanars
51 AT 68

SF 1257577852 MHZ
WDw EM

S5B ]

LE 1.00 Hz2

GB 0

PC 1.40



cefault proton parameters Cumant Data Paramatars
HAKME Dﬁ.ﬁ.—KII;EEIE-—1

e EX PR
F RO 1
= NE2EbESES BERICRLEARAUSERITS F2 — Acquisition Paramaters
l._.'_..- O W WY W WD W W W0 et et o e e e W e e T — = _F'EHE_ E?il:?ﬁgfﬂg
| | O i L ] el A | .
Me H\\"*HI/ '\L/,d/l E"%Q},“,-" “bwﬁi V INSTRUM  avancaSoo
OTBS FROBED 5 mmboo-2Z 2800
FLILFPRCHE 2930
TD 65535
SOLVERNT e e
NS 8
10¢ b ;
SWH 10000, 000 Hz
FIDRES 0152588 Hz
A0 JETEO00 sac
RiG a7
Ly 50000 usac
CE 6. (0 L50C
TE 2068.0 K
LA 200000000 525
MCREST 0. 00000000 Sac
MCWEK 0. 500000 52
—_——. EH&,MMEL ” ——
MILICA 1H
F1 12,00 usac
FL1 000 dB
SHEH 500.3330020 MHZ

F2 - Frocassing paramsaiars

Sl A7 68

SF SOEI300220 MHZ
WD EM

S5B H]

LE 0.30 Hz

GE 0

P 1040

| L l : 1 i i M .___J,Ei'lu_ uJLl—

7.5 7o 6.5 5.0 4.5 a0 3.5 A0 2.5 2.0 1.5 0.5 ki -0.5 ppm

55 5.0 1.0
J A i y
. s B E

=1
L]

F.060N

000
1.019 =

S36



default carbon parameaters (proton decoupled)

L]
- E = o e [l = @ b
. B 2% g8 % ZHRE 8
. o om e g W wow i3
e —_ — — Fm o = & o= ]

% L | ) | ]

OTBS \ ] \l \/
| i f

10c

| ! 1 - | y | r I : ! i} ! - ! y I | -

240 220 200 190 180 140 120 100 g37 80 20 ppm

Curmant Data Paramatars
NAME  DCAA-XI-282-1
EX PR 2

PROCHD 1

F2 — Acquisiion Paramatars
D:ala 20081004

Tima 17.38
INSTRUKM  avancasbil
PROBHD 5 mmDo-Z Ze00
P LILPROG Zgacad
TD Bh53
SOLVENT C DG

WS Ha

Ds I

SWH J2670.739 He
FIDRES 0408553 Hz
Al 1.0027661 5ac
R 40495

D 15.300 usad
CE 6. usas

TE 2067 K

CA 2. (000000 sac
a1 k. (3000000 5o ¢
MCREST 0. 00000000 sac
MCWRE .01 500000 5ac
MG 130G

P1 5,25 usac

P L1 0,010 dB

SHH 1258231930 MHz
======== CHAMNNEL & =====
GPDPRGE WalZ 16
MWLC2 1H

PCRD2 100 usac
PLZ 120,00 JB
PLiZ 16.10 4B

SHI2 530.33200M3 MHzZ

F2 - Procassing paramatars

51 BS536

SF 1258080823 MHz
WD EM

S5B 0

LE 1.00 Hz

GE ]

P 1.40



cefault proton parametaers

& s i E§
£ Iy 1 1 @ = o
[ WY W L =+ =f -
|
OTBS \I/ '
,
Me. .-~
Me
10f

Curmant Data Paramstars

MHAKME DaA =X -891-1
EX PR i
F RO 1
FEBIBEEIEREERBEESD F2 - Acquisition Paramatars
el =l =l =R el el === -] _Il:_:'_ﬁ['a_ Eﬁgﬂfgﬁﬁﬂ
L i 1| 3 | ¥ A ima :
\ %Wf’ \14@{”:5]‘ INSTRUM  awancasoo
I r FROEBHD 5 mm -2 2800
PULPROG 230
T 65536
SOLVENT OGS
NS 8
LS {
SWH 10000, 0040 Hz
FIDRES 0. 152508 Hz
Al JETEO00 sac
RG 128
O 50000 usaG
CE 6.0:0 usac
TE 205.6 K
A 200000000 sac
MCREST 0.00000:0:00 sac
WMICW Rk 0.1 500000 52
————————— I_.-\'-|—'.\,|5.MHEL ” ————
WILICA 1H
F1 12000 usac
FL1 0.0 dB
SHEH 5003330020 MHz
F2 - Frocassing paramarars
=1 A2TE8
SF S00.3300220 MEz
Whw EM
S5B H
LE 0.30 Hz
GE H
i PC 1.00

7.5 7.0 6.5 5.0 5.5 5.0 4.5 a.10 3.5 a0 2.5

A AN
P

S38

-'H--'-u--'- el _Jn.l

| ] kS P 1 ] gy

2.0 15 1.0 0.5 .0 -0.5 ppm
I L |

gl 5 o

wid uy “.}

o [em =] -




OTBS

Me._ .~

Me

10f

1556847

— 135702

123.044

a4 247

77.255

- 77.001

default carbon parameters (proton decoupled)

AT

— 25.958

-~

[ ]
bt |

~ 4,448

240 220

Curmant Data Paramatars

MNAME CoaA - -21-1

EX PN 2
PRGN 1

F2 - Acquisition Paramaiars
Diabar_ 2008530

Tims 14.48
INSTRLIN aancasoo
PROBHD 5 mmpb-2Z 2800
FLILPRCHE E_gﬂiﬂﬂ

TD el
SOLVENT COCR

] 54

L2 0

SWH J2670.739 H2
FIDRES 0498853 Hz
AL 100278681 sac
RG Sro26

D 15.300 15aC

CE 6.0:0 sac

TE 2063 K

C1 200000000 saC
a1 (. 03000000 sac
MUZREST 0.00000000 Sac
MCEWREK LR S00000 sac
======== CHANKNEL 1 =====
MILICA 130

F1 525 usac

FL1 .00 0B

SR 1258231939 MHz
======== LHANHMEL 2 =====
CPDEPRG2 Walz16
U2 1H

PCRO2 L R RR T
FL2 120,00 JB

FL1Z 16. 10 dB
SHO2 00,3320 3 MH2
F2 - Procassing parmamatars
=1 B5536

S5F 1258080838 MHzZ
WDw EM

S5B |

LE 1.00 Hz

GB 0

PC 1.40



daefault proton parametars

$40

=F (o]
CeE2E e EREEE 5 h R & = o
SoCmom@mom oo 4 04 0 0 O €0 5 W o e &5 o=
Lo I o R T O T i O T O o B T R R 000 00 00 0o O O Tl D= | 1
i R S e By [ [ [
i
|
i | ‘
'a.Jln. . ﬁ\.rl.__ L - L - jl. ‘l._ |LL .\_,.JJI.q_IJILI
S R T ) i 0 S 7 7 it 1 v o 1 i i [ i Sl N SR P T
1.5 T 6.5 6.0 5.5 5.0 4.5 4.0 as 3.0 25 2.0 15 0 0.5 3.0 =05 popm
JY L J )\ /\ N\
|{'\.||.l._.l’.-\]"l‘ gg ; %L-d I} E g |r1—
EAEE g & g (8 2 3 |3
lsl=l=ls s b pe i & = sl s

Cumant Data Paramatars
NAME CAA-V-187-1
EX PRI 1
PRI 1

F2 - Acouisition Paramsaiars
Duaba_ 2005783

Tima 1012
INSTRLINM A ancaho
PROBHD 5 mmDo-2 Z800

PULPROG 2530
TD 55535
SOLVENT CoCH
NS 3

D3 it

SWH 10000.000 Hz
FIDRES  0.15258% Hz
AQ 3.9780001 sa¢
RG 114

CW 50,000 USac
CE 5.0 usac
TE 206.0 K

Ci 2.00000000 so¢

MCREST 000000000 Sa0
MCWHRE $.H 500000 sac

z======= LHAMNNEL 1l =====
1H

RILICA
F1 12.00 usac
FL1 0.00 dB

SHN 50:0.3330020 MHZ

F2 - Procossing paramanars

Sl 22T 58

SF 003300220 MHZ
WD EM

S5B a

LE 0.30 Hz

GE ]

P 1.0:0



302200 210 200

14

i
L

190

166041

170

default carbon parameters (proton decouplaed)

160

151.764

150

2y e e Ay il | P Pl

140

130

120

1

i1
L

7.254
T7.000

== T E.T45
— 68.833

P i

44,273

35.561

— 26167
—— 22.972

— 17 .543

—— ~5.131
——— —6.107

Com

Curmant Cata Paramsatars

MNAME CAaA -V -187-
ExX PR 2
FROCKD 1
F2 - Acquisiton Paraman
Data 20050831
 Timg 1017
INSTRLUK avancasir
FROBHED S mmboo-2 21
FLLPROG Z0dc3an
TC 8553
SOLVENT CODCR
MS G4
05 |
W H AZETOTIS H
FIDRES OA08E53 H
A 1.002768451 sac
RG 9123
O 15.300 usac
DE 6.00 usac
TE 2065 K
O 2. 00000000 304
11 003000000 580
MCREST {.00000:00C
MCWRK {01 S00:0:C
======== CHANHNEL 1 :
MG 136G
F1 525 Usac
FL1 0,00 1B
SF 1258231830 ¢
======== ZHAMNNEL 12 :
CRDFRG2 wallz1s
MLIC2 1H
FCFL2 100 0P L
FL2 120,00 dB
FL12 1610 0B
SF02 5003320013 1
F2 — Processing paramat
5l BR538
5F 1258020879 M|
W DWW EM
55B H
LE 1.00 Hz
GB 0
P 1.40



Default proton pamameters Curmant Data Paramators
MAME  DAA-VIIE251-1

EXPMC 1

PRGN 1

F2 - Acquisition Paramaiars
Data 20061130

Tim& 15.11
INSTRLIN s
FROBHD & mim o ofdian

PULFROG 2g30
D 55535
SOLVENT COCH
NS 9
3E 3
SWH 10000.000 Hz
FIDRES  0.15258% Hz
AQ 2,97 88500 580
RG 1024
oW 50000 Laas
CE 71,43 Usac
TE 300.0 K
3] 2 00000000 s8¢

11b = 11,00 usac
SEO1 500,1230008 MHZ
NUGLEUS T
F2 - Frocassing paramatars
S| 29758
SF  B00.1200232 MEZ
WOW EM
SSEB 0
LE 0,30 Kz
GB 0
PG 1.00

1 Il
LA iﬁ k o i . O (S

7.A T B.5 5.0 5.5 5.0 4.5 2.0 8.5 3.0 2.5 2.0 1.5 1.0 0.5 bt =05 ppm

) T TV T
BeEe w8 8 PR -

S42

4

K




Default parameters for C—13 with proton decoupding

L= =] P 7 @2 @2 O ~— OO 80 &0 O &
2 F5S8%838558 sgss  g3g iz &z
2 GasERIgREECE re o 5 o o fpo B S-S G <+ 153
T R — - e oyt e il o o | S S = o 00 Ol ol — ||
B | || | J’_F__J ' 'I ] S A ] LY
i = s e i i | | A
|| -‘-‘\'\'\"\-\-.\ﬁ\""..\I I|I |I .'I ;/ |/ I,"I 1 |I Il i | I|I I'
| | |
11b
T T T T T T T T T T T T T T T T T T T T T T T T
244 220 200 180 180 144 120 100 343E-EI 40 20 0

Curmant Data Paramatars

NAME  DAA-VIIE251-2
EX PR 2
PROCHD 1

F2 - Acouisition Paramaiars
Cata_ 20051130
Tima 23.00
INSTRLINM arxsn0
PROBHD 5 mim Hoadtan
FLILFRCHG Zgacan
TD Bh53
SOLVENT COCR

MS Gz

bS I

SWH A5714.285 Hz
FIDRES 0544057 Hz
Al 00175520 s8¢
R 16382

oW 14000 Usa
CE 20000 usac
TE WG K

C12 00000200 sac
GLE 17.70 B
CPOFRG Wallz16

F31 100,00 usac
CA 2, (HG00¢0 sac
F1 6.80 usac
SHIN 1257728040 MHZ
MUCLELIS 130G

L1 00300000 sac
F2 - Frocassing parmmsaiars
=] A27 68

SF 12557577062 MHZ
WD EM

S5B ]

LE 1.00 HE

GE ]

PC 1.40



default proton paramsters

I:II}H
—LIE
-0.848

H

[l R E SRR = oy R = 8 E;EEEE%E%;T&ESE%%EE%EEEE:EEEEEE
[ar i B B B o B TR R uy o — S DD DO A Al e WU 00 D Py e e v O3
P o P B P P P B B e W un N R T B e B e B nr R S B i i i o i o TR e B e o T e e B o T e
Vi VN2
Me
11c
i
)
|I|I| II
|
bial ] J'._ LI_,_JL.L__._JI-_.IlLL Ll.i
| P e 1 S e EL e | L 1 S P R | P ] P R ) S | ] P [ L S e ) e A i |
7.5 T.0 5.5 6.0 5.5 5.0 4.5 40 3.5 3.0 Z5 210 1.5 0.0
| AL I | L JL )\ ] | |
e g - i8 B
— ||| s =l o
Y ) W P =] = o] —lc el | P o

S44

Curmant Data Paramatars
NAME  DAA-XI-285-1
EX PR 1

F ROCHD 1

F2 - Acquisition Paramanars
Data_ 20081 00g

Tims 17.48
INSTRLIN Avancahio
FROBHD 5 mm -2 2800
FLIL PR 2 EI{J'E-EI

TD BAG
SOLVENT COCT
MS B

kS 0

SWH 100:0:0.004 Hz
FIDRES 0,152589 Hz
AL A2TE000T 580
R 40,3

D S0 00D sas
CE 6.0:0 usac
TE 206.3 K

1 2. 00000000 3aC

MCREST 0. 0000000 sac
MCWRK .01 500000 3G

======== CHANMNEL 1l =====
1H

MLICA
F1 12.00 usas
FL1 000 JB

SHEN 5003330020 MHZ

F2 - Procassing paramanars

51 AT 68

SF AO0.3300220 MHZ
WDw EM

S5BE ]

LE 0.30 Hz

GB 0

PC 1.00



default carbon paramsters (proton decoupled) Cumant Cata Faamatars
A ME Dﬁ.ﬁ.—‘.{IIEEEIE—1

EX PRI
FROCKD 1
il - EE.‘_—?EEEEE e - O O e i o F2 - Acquisition Paramaters
7 N oLueoscl D RERd 2R REE 28 D z0ma009
£E u O 0 Ol Od O O T e P 0 G0 O [ I e T T I T B R O = w3 il 17.52
= i WP T T T = s =l e B g 'l INSTRUM avancasio
L L) b R e | | PROBHD 5 mmbb-Z 2800
.'/‘J’J .-'f WM \/ PULPROG zgmu
o I.-" / | i \| TD ERE
11c SOLVERNT COCI
M ba
Cs 0
SWH J2670.738 Hz
FIDRES 0408853 Hz
A 10027661 sac
RG 40158
D 15300 usac
CE 6.0:0 usac
TE 206,49 K
CA 2. 0000000 sac
a1 . 03000000 saC
MCREST 000000000 Sac
MW R {011 50000 sac
======== DHAKNHEL 11 ====
MILHC 130
F1 S.25Usac
FL1 0.00 g8
SR 12582314939 MHz
======== LHANMNEL 12 ====
CPDFRG2 wallZ16
MLIC2 1H
PCFD2 10 0 LS aG
FL2 120,00 JB
PL1Z 1610 dB

SHO2 500.3320013 MHZ

F2 - Procassing paramahars

=1 B5536

SF 1259080043 MHZ
WD EM

S5B ]

LE 1.00 Hz

GE 0

PC 1.40

240 230 220 210 200 180 180 170 180 130 140 130 120 110 W00 S & FO &0 50 40 30 20 10 o



default proton parametars Curmant Data Paramatans
MNAME CAA-XI-191-2
EX PN 1
PRCOCRND 1

F2 - Acquisition Paramaiars
Data_ 20080730

Timms 11.52
INSTRLINM Avancahio
PROEBHD 5 mm -2 Ze00

FLLPROG 2430
TD 65535
SOLVENT Acaton
NS g
DS 0
SWH 10000,000 Hz
FIDRES 0,152539 Hz
A 3,2780001 sac
RG 80.5
DWW 50,000 usac
CE §.00 usac
TE 206.3 K
O 2. 00000000 sac
MCREST  0,00000000 sac
11e MCWERE 001500000 sac
—— e ——— I_.-\'-|—'.\,|5.MHEL ” ———
NG 1H
F1 12.00 usac
PLI1 0.00 JB

SHN 500.3330020 MHZ

F2 - Procagssing paramaars

51 Q2T 58

SF a0kI300220 MHZ
WDW EM

558 ]

LE 0.30 HZ

GE 0

PG 1.040

Jl P -l__-jJLJLALL_-Lu_UI __Jd_

|||||||||||||||||
15 1.0 0.5 0o -0.5 ppm

T.5 7.0 £.5 B0 5.5 5.0 4.5 4.0

AR )| 71— I I
alfwle | Eﬂ ol B[S mﬁj ﬁ ﬁ
=t [ |~ [ | = [~ = S O A o T = T O — ey
ol (o )| [} [ B} |} l:ii'_'--—-\:hi."?‘-—-‘-—--— ".13 Lr o)




default carbon paramsters (proton decoupled) Curmant Data Parama s
MHAKME Dﬁ.ﬁ.—.‘{llg 181-2

EX PRI
PRGN 1
i gl A S e e R e e R g e GRS o e Fa2 — Acquisition Parametars
-:l:-l..:--:rmmcdmuamrmﬂmcq'tqfﬂ-"?@mm IEEER ﬁ%w—ﬂﬂm-& e o AT
WD WD 00— OO KT D a0 A M R o O D e e P O S T .'“'-"-'":':!'7'-'!#"“ S B i E-""'a— 20080730
DD WD WD =rdmOdd dod = — ™ ™ <='<'?'l:|'icﬁl'\-\.mm-ﬂmﬁﬂﬂl'nrnmmmh =) =¥ TI'I"-'EI 115’E
———————————————————— Pa P P P U W0 <8 <F o 0004 00 QU N Il INSTR LK avanoasoo
LR LA I e i R T L PROBHD 5 mm bo—Z 2800
l"'-\"x\ﬁll H*‘H - i __.-#"-f:/{f’f ll“x' 'f,{r”'f \ 1 | | { "1__ ..-" ;"'I | FLLPROG zgv:ﬂﬂ
\\\"'.I r"j .r"f 1 NN | { H TD 65536
SOLVENT DS0
11e S 64
Cs 0
SWH SEE, 0,739 Hz
FIDRES 0.458853 Hz
A0 1.0027661 sac
BG 456.1
Cw 15320 Usac
CE 6.0:0 usac
TE 2068 K
1 2. 000030000 s8¢
a11 {+. 3000000 sac
MCREST 0.00:000:000 sac
MCWRK .01 500000 sac
m=mmmme=== HANMEL 1] =2====
MILHC 130
F1 .25 usac
FL1 0.0:0 0B
SEM 12582314834 MHz
======== LHAMNHMNEL 2 =====
CPDRRG2 walz 16
MLUICE 1H
PCRL2 100,00 usac
FL2 120,00 dB
FL12 16,10 dB
SRR 5003320013 MHz
F2 - F‘TD:?EIE-'I'IQ paramanars
1| BS53R
SF 125 8080808 MHz
WDW E
S5B H
LE 1.00 Hz2
EE 0
P 1.40

T T T T T T
240 220 200 180 150 140 120 100 B0 60 40 20 Com




cefault proton parametars

o= o
-2 BE BEoo 2E 2 e TEFPFEEIERRTZE22 T
T E Ve = == oM O e — af = - - e e e
P P P (D (D WD WD WD WD WD [ an] [ B R | SDoOoooo oD oo o | ] I 1
[ | | | | f L L L
\f ‘ H \\51 '-.y \/ \/ A |f' h x ///J I/// g
il i I 'll'll
13b
|
|
II
| :
1..LLJLLL1 LN e | |, - ¥ \ s
|||||||||||||||||
7.5 5 60 55 50 45 40 35 30 25 20 15 1.0 0.5 0.0 -0.5 ppm

TN | B BN : BA

Crrant Data Paramatars

NAME  DCAA-XI-285-4
EX PO 1
PROGCND 1

F2 - Aoouisiton Paramaiars
Date_ 20081 009

Time 17.41
INSTRUM  awvanca500
PROBHD 5 mm Bb-Z 2800
PULPROG 2430

o BE538
SOLVENT COCH

NS 3

DS 0

S H 10000.000 Hz
FIDRES  0.152539 Hz
A 3.2769001 sac
R 57

CW 50,000 use:
CE 5.0 USeC

TE 205.2 K

1 200040000 S8
MCREST  0.00000000 sa¢
MCWRK  0.01500000 sac
NLCA 1H

1 12,00 uses

L1 0.00 dB

SFO1 500,3330020 MHz

F2 - Procassing pamamsaiars
Sl AETER
SF A003300220 MHEEZ

WY EM
S5B ]
LE 0.30 Hz
GB ]
PG 1.00



default carbon parameters (proton decoupled) )
Curant Data Faramatars

MNAME  DAA- :'EIIE—""HE—

ExX PR
FRIOCGRD 1
[ ot — E o WD o a0l
= E ERERZHEZR E%EE& % :E§ﬂ§§ E’“g? F2 - Acquisition P aramah
i S gagdoiusdd e o S i Sl B =9 Date 20081003
Ll (V) o od O T8 = — P 0 L0 00 [nr ] Ll = o B o R e up o = —_
= R R et e o e P P [ £ R = = R e (] Tima 17.45
| L\l Ll : e, | B I [ INSTRLIN avancasir
| ' [ A | % | / /./ \/  PROBHD 5mmbi-2Z2i
S \V \1 ! \|  PULPROG __ zgdcao
I | il [ 1D 55534
SOLVENT CDCHE
4
13b e
SWH J2ETOTIE H
FIDRES DA48553 H
A 1.002T7661 sac
RiG 45
Oy 153040 usas
= 6.0 usac
TE 2068 K
O 2 (00R000 38 1¢
datl 0L03C00000 5810

MCREST 000000001
MCWRE 0. 011 SO CREC

======== HAMNNEL 1z
FILICA 130G

F1 5.25 Usac
FL1 0.00 dB
SR 1258231630 }
======== LHAMNNEL 12 :
CPDPRG2 wallz1s
Lo 1H
FCFL2 1O 00 5
FL2 120,00 dB
FL1& 16810 9B

SFO2 500.3320013 ¢

F2 - Frocassing paramat

5l BS5AE

5F 1259080023 M|
WD EM
558 0

LE 1.00 Hz2

GE 0

PC 1.40

30 220 210 Z00 1890 180 170 180 150 140 130 120 110 100 9Q,q B FOO B0 50 40 30 20 10 Lo




cefault proton parameters

EERCERGRENE-SRZURERD

FFmehhﬂﬂNﬂrFq‘n‘mWFF

a =F sF 00 00 00 00 00 00 00 00 00 0 O Oa O O 86 0
1 II |

&.\;' MWW

|'
" I”I JL_L.— 1S L._J-. L 4__.}& __l__.‘_,h_,;-'h.J

.854
.834
0.834

— B 713

__j

Cumant Data FParamstarg
NAME  DAA-XI-255-4

EXPMNO 1
MM o P RCHZ R 1

(=~ T = R 8 N T E

e o

LB £R AR O3 g g g F2 - Acquisilion Paramatars

et el S Date 20080823

/ Lk Timd 10,34

|\ INSTRUNM  @vancasno
I FROBHD 5 mm b2 Z800

FULPROG Zg30
TD BG6538
SOLVENT cDCR
[ !
DS 0
W H 100:00,000 HE
FIDRES 0,15258% Hz
Al 2.2760001 sac
R a5.9
DwW 50,000 Uset
DE 6.00 usac
TE 2053 K
01 2.00000000 s8¢
MCREST  0.00000000 Sac
MEWRE 0.01500000 52
MUGT 1H
P1 12.00 usac
PL1 0.00 dB

SHN S00.3330020 MHZ

F2 - Procassing paramanars

Sl A7 68

SF S00.3300220 MHZ
WDw EM

S5B ]

LE .30 Hz

5B 0

P 1.00

bbb

L N
L L e PR LR e SR R LD RS S TR PR B S Sl et e U AUELEE B SR L SRS B
7S TO : 0 45 40 35 30 25 2.0 1.5 1.6 05 0.0 -0.5 ppm
N : T R X /! -
e B THE | e
[=1 [=1 — e |— —|= — =+ o — ] ] o]

S50



default carbon parameters (proton decouplad)

@ o BN 0 O
@ e @ WD Dol WO WD Ol e 03 0l o T ol Rl ==
ol e = s D A P & ol o R @ o
W oo P b= W o & o o L - T s e
W W - T O - A6 A0 ad i o3 A6 W W o e Wi g
- ecs B e [ D I T e =+ o NN N kN
| | 1 |

B2 { | / Y1 | |

L B (| [t ol Ly

'.ll. 1| | Moo f i

l|| | |1 I'| | |

m
30 220 210 200 1890 180 170 160 150 140 130 120 110 W00 90 8O V0 &0 50 40 30 20 10 copm

S51

Currant Data Paramatars
RAME  D[AA-XI-255-4
EX M 2

FROCKD 1

F2 = Acouisiton Parmamaial
Cata 200a0a23
Tira 10,40
INSTRLK avancas i
FROBED 5 mm b2 281
FLLFPROG ZOdcan
TD 8553
SOLVENT COCR
MS G4

0s 0

SWH ARETH.7IE H
FIDRES 0498853 Hz
A0 1.0027681 sac
RG a1g2

O 15.300 usac
CE 6.0:0 usas
TE 2050 K

O 2. 00000000 sac
11 0.03000000 s8¢
MCREST 000000000
MOWRK G0 SO0000:0 4
======== CHANNEL 1 =:
ML 130

F1 5.25 Usac
FL1 0.00 1B
SR 125.8231830 M
======== [CHANMWEL 2 =:
CRPDFRG2 walz1e
ML 1H
FCFL2 100, 30 1238
FL2 120,00 dB
FL12 16,10 dB

SHO2 S00.3320013 M

F2 - Procassing paramansl

5l BS52E

5F 125.90804939 MH
WD EM

5558 0

LE 1.00 H2

GE ]

PC 1.40




default proton parametars

Curmant Data Paramatars

MAKME O& A= =17 53
ExX PR 1
P RCHERID 1
SENEEIL AR RREEREEE2ETRE § 2 F2 -~ Amuisition Pammetsrs
O a0 P Fe P Fo Fa B Fe P Fa Fa Fe Fe Pa Fa Pe Ba Po Fe W - Data_ 20080730
L. A d 2 [ Tirma 10.25
| IMNSTRLIRA Avancahtn
PROBHED 5 mm -2 2800
PLLPROG 2930
TD B55346
0 SOLVENT I
WS i
0s i
o g S H 10000000 Hz
FIDRES L. 152588 He
A FETROOM zac
RG 128
G Cwy 500400 usac
CE 6.0 50
TE 2062 K
() | 2 00000000 B2
MCREST L OCO0000 S8
14a MOWRK 001500000 sac
======== LHAMNHNEL 1 =====
MILCA 1H
P1 1200 usac
FL1 000 4B
SHOA 500, 3330020 MHz
| || F2 - Procassing paramatars
Sl FETEE
SF SO0.32300220 MHz
WDw Em
S5B 0
LE 0.30 Hz
EE i
PC 1.0:40
I
1l J L
T T R T T o ] B B | P o 7 P L) P ) PR o Ry R
0.5 R 85 8.0 7.5 7.0 BE.5 B0 5.5 5.0 4.5 4.4 a5 3.0 2.5 2.0 1.5 1.0 0.5 pp
TR
AN
elsEEEEI=
— | —lod

S§52



dafault carbon parametars (proton decoupled)

161.154

WY v = 00 0 ©F v r— v T &m0
b i B e T M R R T B B R
Cd @ P U3 W WD P 2 OdRD e
—awf wF DO Ol o P P
Wy o o OO ) Ol O Del Ol o

P el e el et g s ey e e

F7.260
T7.006

.TH1

I

1

T
20

T
100

s53 B0

&0

o

Courrant Data Paramatars

MAME — DAA-XI-175-3
EX PR 2

P RO 1

F2 - Acouisition Paramsatars
Duata_ 20080730
Tima 10,30
INSTRLINM A ancaslo
PROBHED 5 mmDo-2 Z800
PLILPROG Zgacan
TD B5536
SOLVENT COCR
M Ea

Bs I

SWH J2E70.739 Hz
FIDRES 0. 288653 HZ
AL 1.0027661 saC
R 1625.5

D 15300 usac
CE 600 usas
TE 2067 K

1 2. 000000 52 C
an 0. 0300000 3aC

MCREST 0.0
MCWRK  0.015000003ac

======== FHAEKNMEL 1] =2====
RILICA 136

P1 5,25 UsaC

FL G0 dB

SHEH 1258231839 MHz
======== DHAMNMEL 2 =====
CPOPREG2 Wallz18

M2 1H

FCROE 1CHE M) usac
PL2 120,00 dB

FL1Z 16.10 0B

SHRO2 00,3320 3 MH2
F2 - Procassing pammsaiars

5l B5536

SF 12590808528 MHz
WDwW EM

SSHB 0

LE 1.00 Hz

GB 0

P 1.40



Cefault proton parameters

Curmant Data Paramatars

HAKME CAA-XI-183-2
EX PR 1
PRCHZRGD 1
R EE R E R T R R E F2 - Acquisition Paramatars
D A6 6 G G W 0 W W G G 0 I 00 W W e o = Cata_ 20080730
o S A Tims 149,58
W L\{%E—S“‘ 'j/ INSTRLM arxs00
PROBED 5 mm ofosdoan
FPLLPROG 2930
TD B5536
SOLVENT i
MS f
LS {
SWH 1000000 HZ
| FIDRES 0.1525849 Hz
| A 2,2768500 30¢
R 715
DA 50000 Usas
CE Tle3dusac
TE 000 K
CA 20000000 sac
14b F1 11,00 usec
SH 5001330008 MHZ
MUCGLEUS 1=
F2 - PIOCEs3ing paramarars
1| A2rsa
SF SHE 13002241 MHz
WDW EM
S5B 0
LE 030 Hz
fos G 0
BRI PC 1.00
A l X l il g ek o
B P L L L PP P L PR e L R I R e L ] e R R ) L R o P R ] e ) LR e |
8.5 .0 8.5 2.0 7.5 7.0 8.5 8.0 L 5.0 4.5 4.0 ab .0 2.5 2.0 1.5 10 0.5 ppm
JLIUL ) ] 7\
B e o 2 5|
e Fgﬂ |m g
e | P B, B b % = b vl

S54




Default parmametars for C-13 with proton decoupding Cumant Data Paramatars
MAME E:ﬁ.ﬁ.-:{llg 193-2

EX PHC
P RCHZRD 1
; -} S e b 4 4 L o [l e i | Falt o
o EIiES a2 ERE Codg = Tima 20,12
R e R AR R el s i b INSTRLUIK 500
LARARA LL] ) LA il FROBHD & mm of ogdnan
\\\ “\&' L= PULPROG 2g0c30
AT T ' TD 55538
SOLVENT COHCR
14b Eg )
SWH J5714.285 Hz
FIDRES 0544057 Hz
Al 0175540 3ac
R 45500
D 1400 11500
CE 00 usac
TE 3000 K
b2 O.0000200 sac
DLS 17.70 4B
CPOFRG walz1sg
P31 100,00 usac
CA 2000004 EI.-EIU
F1 5,80 Usa
SHEHN 125,772 E-QQQ WHz
NILCZLELS 130
C11 0.0300000 sac
F2 - Procassing paramanars
Sl A27sa
SF 125 F57TE75 MHz
WDW EM
SSB 0
LE 1.00 Hz
GE H
PC 1.40

T e P R T s e i " L ! ! ' !
240 220 200 180 180 1440 120 100 Al B0 40 20 0 rom




Default proton parametars

Curmant Data Paramatars

NAME — DAA-XI-198-5
EX PHC 1
FROCNG 1
CEEIZSEEETEE882R F2 - Acquisition Paramatars
T S S S E_:FE;_ zggaéugm
Lo Lt 1, .' O | : !
"*}g.*-bi‘:_ﬁ&' —— INSTRLIM xS 00
FROBED 5 mm ogdban
PULPROG 2930
TD B5535
14c | SOLVENT CDCR
NS 3
DS 0
SWH 10000.000 Hz
FIDRES 0,15258% Hz
AQ 2,27 48500 s8¢
R 1024
Dw 50,000 usac
DE 71.43 usac
TE 300.0 K
5] 200000000 s8¢
F1 11.00 usac
SFC1 500,1330008 MHZ
NUCLELS 1=
F2 - Procassing paramsanars
S| A2T6A
SF S0, 1300000 MHZ
WOW EM
S5B 0
LB 0,30 Hz
GE 0
c 1.00
i
I ]
|
II
|
|
| | IL i\
e L‘Il‘a_ s ——— L o —— 4 —_— T A J____ Az IJ..-._J._
R [T aTwatel] s el [Tl =it Tttt i i R [ alatatst T tatebnatatal [ et [Ty 1
11 10 g a 7 B 5 4 3 2 1 ppm
|
: o) s
(4=l n |~ ﬂl:im
= ] = I

556



Default parameters for C—13 with proton decoupling Cumant Data Paramatars
NAKME Dﬁ.ﬁ.—.'{llg 1898-5

Ex PO
PROGCNOD 1
TR e aNDO O - b F2 - Acquisition Parameatars
mﬁmwcqqmﬁmm.—qh §5"£%g&§ Cata 200807
BEEFLAAAGHgERE P R Tima 2213
. e T WRRE R LB 8 INSTRUM arx500
e |\\ l"'. | ] -J L, J A PROBHD 5 mm Doadoan
W R ) % AN PULPROG Zg0c30
T TR TD a55a8
14c SOLVENT CoCn
NS 128
DS 0
SWH A5714.285 Hz
FIDRES 0.544057 Hz
AQ 0.0175540 sa¢
RG 32764
oW 14000 usac
CE 20,00 USas
TE 300.0 K
oz 0,0000200 39¢
DL 17.70 4B
CPDPRG walz1s
P31 100,00 USac
=} 2 00000000 sa¢
P 6,80 USaC
SFOA 125, 7728040 MHz
NICLELIS 130
35! 0,0300000 s8¢
F2 - FTDC"EIE!'I'IQ parEmanars
5 2768
SF 125 7579407 MHz
WDW EM
G5B 0
LE 1.00 Hz
GE 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 2210 200 130 1560 141 120 100 gAD 61 41 20 ] Lom



default proton paramsters

2303
- 2,280

14d

l__]:_ - _J_J | JL i | i

8.5 g0 85 g0 75 F0O 85 B0 55 50 45 40 A5 30 25 20 1.5 1.0 0G5 ppm

L Jl | I, L
Fi B s, OO |
Ty 4

558

Curmant Data Paramatars

MHAME CAA-XII-27 71
EX PR 1
PRCHZRNGD 1

F2 - Acquisition Paramatars
Data_ 20080828

Tima 14.10
INSTRLK avancasin
FPROEBED 5 mmD-2 2800
FLLPROG 2930

TD 65536
SOLVENT COHCT

M 8

LS 0

SWH 10000000 Hz
FIDRES 0,15252849 Hz
Al [2780001 sac
R #0.6

D 50000 Usac
CE 6.0 usac

TE 205.8 K

C 20000000 sac
MIZREST 0. 000000 sac
MCWRK .01 500000 sac
MILMCT 1H

F1 12 .00 usac

FL1 .00 B

SR 5003330020 MHz
F2 - FIOCEs3ing paramaars
1| A2rsa

SF SH0.3300220 MHz
WD EM

S5B H

LE 030 Hz

GB ]

PC 1.0:0



default carbon parameters (proton decouplad) Cumant Data Paramatars
HAME Dﬁ.ﬁ.—:{llgﬂf -1

Ex PRI
F R 1
E EEELEﬁEEEﬂ:;E e i e F2 - Acquisition Paramatars
e e e B E%h R Data 20080028
T iR anaEiaRaERE Pe e i = Tima 14.15
T o R T e R Fa b S IMSTRLIR vancahln
CVAKALL ) LA W, | ] PROBHD 5 mm bb-Z 2800
NS 14 ﬁ : \f PULPROG  2g4c30
v oYW T ' i TC B553
14d SOLVENT DMED
M5 G2
s i
SWH 270739 He
FIDRES 0,498853 Hz
AL 1.0027661 sac
RG 5481
O 15,500 Usac
CE 6,000 18
TE 2081 K
A 200000000 52
411 0 03000000 52 G
MCREST 0. 0000000 2z
MCWRE . 500000 5a G
m=mmmm=== [ HAENKMEL 1] =2====
LA 136
F1 25 usac
FL1 .10 0B
SHEH 1258231830 MHz
======== LHANNEL I2 =====
CPDPRGE walz1s
MILICE 1H
FCRL2 10 (0 S0
FL2 120,00 JB
FL12 1610 dB

SHO2 S500.3320013 MHZ

F2 - Procassing paramanars

=1 BS53E

5F 1258080008 MHzZ
WDW EM

55B ]

LE 1.00 Hz

GB 0

PC 1.40




default proton paramesters Curmant Data Paramatars
MNAME CAA-X] I1— 2802

EXPNC
PROCND 1

@ F2 - Acquisition Paramatars

o Data_ 20080928
Time 743

| INSTRUM _ svanca5o0
PROBHD 5 mm bb-Z 2800
PULPROG 2930

' TD BE62S

| SOLVENT cbch
NS g
DS ]
SWH 10000.000 Hz
FIDRES  0.152583 Hz
AQ 2.2769001 s8¢
e 191
DW 50.000 usec
DE 8,00 usec
TE 2055 K
D1 2,00000000 sac

14e MCREST 000000000 sac

MICWRK . 500000 sas
======== CHANNEL 11 =====
1H

MLICA
F1 12.00 usas
FL1 000 0B

SHEN 500,3330020 MHZ

F2 - Procassing paramanars

S| 22758
SF 500.3300220 MHZ
WOW EM
SSB o
LE 0.30 Hz

i GB 0

' |I PC 1.00

. M 3 (EEPRETY T

8.5 B0 B85 g0 75 F0O 85 B0 55 50 45 40 A5 30 25 20 1.5 10 05 ppm

-'I J !_J e /
JEeE 4B :
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default carbon parameters (proton decoupled) Coumant Data Faamatas

0 MAME  DAA-¥I-258-5
EX PN 2
- FROCHKO 1
[ B - R 8 F= e O P B w I B - R S Y| e X o
O Y $ LENYRSEERY A3BEBREE RS e Lt
— o R =R R R R R = T QWm0 ik 8 %
mau:- mmmﬁmm.—v—v—n [ O o R e i s R Lams 16.35
TR O e e e e oy o INSTRUKM  avancasoo
= o WL O | 'm_; VA FROBHD 5 mm bo—Z Z800
Me(O \ TR T i ,,z‘ - R FULPROG Zgoc3
i \\"r Miid W \ i TC 6553
' ' SOLVENT CoCR
14e Eg 256
SWH 32670738 Hz
FIDRES 0,408853 Hz
AQ 1.0027661 sac
R 4098
oW 15.300 usac
CE §.0:0 usac
TE 2081 K
C1 2, 00000000 sac
di1 0.03000000 sac
MCREST  0.00000000 sas
MCWRE 001500000 sec
e e e ee e r:.-l-'_I:'.HHEL r1 - e o e &
MG 13C
F1 5.25 usac
FLI1 0.00 dB
SR 125.8231939 MHz
======== LHANHNEL 2 =====
CPDPRG2 walz 16
NUC2 1H
FCRD2 100.00 usac
FLZ 120.00 9B
PLiZ 158.10 0B

SHO2 S00.3320013 MHZ

F2 - Frocassing paramanans

Sl BO536

SF 125,908 0050 MHZ
WDWwW EM

S55B ]

LE 1.00 Hz

GiE 0

PG 1.40

T T T T
2al 220 200 16840 150 120 120 100 g1 80 =1 41 20 Com



cefault proton parametars

S62

Lo e e = = T =+ (=1
000 0 ER A WD [d =] =
R R e T = £
B ey P P e [ Lt |
I". ."I I'x II ."Il |
W !
|
]
T X
Me
Cl
14f
_J,_IL_l | N i
ERERE SR o S e e PR R S e A T L Y SR S T EUREE % ShES e 2 Pt A s SR |
B85 80 75 7O 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
L UL ] |
"'E-l:-li:':-: "i.{u 'rl
8 [FEEE [ g
| |=ld=|+= = ]

Curmant Data Paramatars

NAME CaaA-21-15-1

EX PN 1
PRGN 1

F2 - acouisiion Paramatars
Cata_ 20081013

Tima 1311
INSTRLIK avancason
PROBHD 5§ mmbb-Z Z800
PLLPROG 2930

TD BhH535
SOLVENT CDCI3

NS }

Os 0

=W H 100000080 HZ
FIDRES 0152528 Hz
A A.I7 60001 sac
RG 114

O 50 000 1Bas
CE .00 1s8c

TE 2053 K

O 2. 0000 sac
MCREST 000000000 sac
MCWRE 0.1 500000 5aC
— e e ——— EHI!"MMEL r1 ————
WL 1H

F1 12,00 usac

FL1 0.00 dB

SR 500,3330020 MHzZ
F2 - Frocassing paramatars
5l AZTER

SF 50:0.3300220 MHZ
WD EM

SS5E 0

LE 0.30 Hz

GB 0

PC 1.00



default carbon paramsters (proton decoupled)

(=}

4 -G L
o o [t ] |
D 0 O v v P L0 0
— o T T o = = = = | O S .

| e Ea
) -~
‘ "'\'\" § o

141

743

Mea
I

20,237

Curmant Data Paramatars
NAME  DAA-XIEF15-1
EX PR 2
F RO MG 1

F2 - Acquisition Paramanars
Data 200810143

Tim& 1315
INSTRLIN avancahlo
PROBHD 5 mm -2 28040
FLILFRCHE Zgacan

TD 6553

SOLVENT CDCIE

=] g4

DS 0

SWH J2670.738 H2
FIDRES 04988583 Hz
AL 1.0027881 sac
R 4055

Dy 15.300 usac

CE 6. 0H0 psas

TE 206.0 K

CA1 2. 00000000 saC
a1 0. 03000000 S8 C
MCREST 0. 00000000 sac
MCWRE 0.1 500000 saC
mmmmm=== CHAKNMEL 1] =2=2===
LA 130

F1 525 usac

FL .00 dB

SR 1258231539 MHz
======== LHANMNEL 12 =====
CPOPRG2 Walz 16

L 1H

PCRO2 100,00 Eas
FL2 120,00 JB

FL1Z 16.10 4B

SHO2 5003320013 MHZ

F2 - Procassing paramaiarsg

= BS53R

SF 1254080808 MHzZ
WEW EM

S58 0

LE 1.00 Hz

GE ]

P 1.40



cefault proton parameters

Curmant Data Paramatars

NAME  CAA-XIH17-4
EX PR 1

P RO 1

F2 - Acouisition Paramsaiars
Cata_ 20081015

Tima 10.52
INSTRLINM avancahio
PROBHD 5 mmpo-2 2800
FLILFROCG 2930

TD GH536
SOLVENT COCR

MS B

bS I

SWH 10000, 00 Hz
FIDRES 0152589 Hz
AL A27R0001 sac
R 191

o 50000 Lsac
CE 6. 00 Usas

TE 2051 K

A 2. 000000 52 C
MCREST 0. 0000000 5ac
MCWRE B 500000 sas
MILICA 1H

F1 12,00 usas

FL1 0.00 dB

SHN 5{:0.3330020 MHZ
F2 - Frocassing paramsaiars
Sl A27 68

SF SOI300220 MHZ
WD EM

S5B H]

LE 0.30 Hz

GE a

P 1000

T S | | _—

nooQ
=¥
od ol
|
F ||

8.5

7.5 T 6.5 g.10 3.5 5.0 4.5 4.0

3.5 3.0 2.5

5B
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dafault carbon parametars (proton decoupled)

Fr.254
77.000

T4E
21.848

23.701

e e e el e e e riar

i

Courrant Data Paramatars
MAME  DAA-XI-17-4
EX PR 2

P RO 1

F2 - Acouisition Paramsaiars
Crata_ 20081015

Tima 11.00
INSTRLINM A ancahlo
PROBHD 5 mm D2 Z800
PLILPROG Zgacan

TD 65536
SOLVENT I

] 128

D& 0

SWH J2670.739 H2
FIDRES 04598653 Hz
AL 1.0027881 sac
R 40495

D 15.30H wsas

CE 6.0:0 usac

TE 206.0 K

1 200000000 sac
a1 G 03000000 SaC
MCREST 0. 0000000 sas
MCWRE 0. 500000 saC
======== HAKNMEL 1] =2====
RILICA 136

P1 5.25 Usac

FL1 4.0 dB

SHEN 1258231839 MHz
======== CHAMNMEL 12 =====
CPOPREG2 Wallz18
M2 1H

FCROE 10 M) usac
PL2 120,00 dB

FL1Z 16.10 0B
SFO2 00,3320 3 MH2
F2 - Procassing pammsatars
5l B5536

SF 1259080853 MHz
WD EM

SSHB 0

LE 1.00 Hz

GB 0

P 1.40



default proton parametars Curmant Data Paramatars
MAME OAs - I-105-1

EXPNO 1
-+ - FROCNOD 1

Lo Y | S o Lo £ o [V I ] [ ]

o Ol [ o] E-ﬂ- =+ o o — E oy

o ol o L e | m b e = & FE—.!'-".L‘.C:!UE!EEII'I Faramatars

- o o i B ] o ' | Data 20060127

|I II| |II I| "'.t |I .'I Tima 1.36

\/ “V \ INSTRUK  avancason

f 1 | FROBHD 5 mm bb—Z Z800
PULFROG 2930
TD £5538
SOLYENT coCch
WS g
Cs i
SWH 10000.000 Hz
FIDRES 0152589 Hz
A 3.2760001 s8¢
R 114
oW 50,000 usac
CE §.00 usac
TE 2047 K
] 2 00000000 s8¢
MCREST 000000000 s8¢
MCWRE 0,01 500000 saC
16

======== CHANMNEL 11 =====
RIIC 1H
F1 12,00 usac
FLI1 0.00 ¢B

SHN 50:0.3330020 MHzZ

F2 - Procassing parmanarns

Sl AZTEA

SF 003300220 MRz
WD EM

S5B ]

LE 0.30 H2

G ]

PG 1.00

I
J J.._._ L | . ﬂ... e ___.JL _lL-lJJIIIL. _JL_._Lt_

7.5 it b.5 5.0 5.5 5.0 4.5 4.0 3.5 an 2.5 2.0 1.5 1.0 0.5 0. =05 ppm

Iyl | 1] 1 | | I
M i | | | "—':'\-\.I"' .I'gl". L] ﬁ IH‘ lr\:'\-\.l IJF‘\-\. G el
ElEE]2 = [ g |5 & g g B
il = s iy By T3 et - od [} o ol



default carbon parameters (proton decoupled)
Cumant Data Faramata

MNaME CAA-VI-BE

EX PR 2
] o O O D D T O FROCGKND 1
8§ BEEIREE 43¢5 ¢ 2egggy 2%
i — =) T o o D o L o B ! L e — Aoouisifon Faram
- . BRSaaz=- - B A na&aat '‘TT Date_ 20060103
1 I‘\. o i_.i I L ) | ] | F-] Timma 10,56
WA/ / wa Vdadof \ | INSTRUM _ avances
AR - \ NS \/  PROBHD 5mm bb-Z
' I | PULPROG zg::a
16 TC §553
SOLVENT i
M5 G4
s 0
SWH A2ETH. 734
FIDRES 04488853
A 1.0027661 &
RG 2805.3
Dy 15,300 us
DE 6,00 psac
TE 2049 K
O 2 000F0C0 5
dati 0. 0300000 £

MCREST (000000
MCWRE 0015000

======== [HANMMEL
I 130G
F1 525 Usac
FL1 0,00 B
SR 125 823183
======== [HANMEL
CRPDOFRG2 wallz
M2 1H
FCFD2 100001
FL2 120,00 dB
FLi12 1610 0B

SF02 S00.332001:

F2 — Procassing parkm

5l BO528
5F 125.9000883
WDW EM
55B ]

LE 1.00 Hz
GE {

PC 1.40

m
0 220 210 200 190 1180 170 160 150 140 130 120 1w 100 90 @0 TO &0 50 40 30 20 10 0 o



cdefault proton parameters Cumant Data Paramstarns
HAKME CAA-XI-107-2
EX PMC 1

F RCHE MO 1

F2 - Acauizition Paramanars
Dafa_ 20080805

T 18.03
INSTRLIN Avancasio
FROBHD 5 mm b2 Z800

FLILPRCHG 2030
T 65536
SOLVENT GO
ME L

2= I

SWH 10000, 000 Hz
FIDRES 0152589 Hz
ALl A2V 0001 520
RiG 114

) S0OHHD a0
CE 6.0:0 usac
TE 206.7 K

L1 200000000 s2C

MCREST 0.00000:0:00 Sac
MCWRL 500000 sac

1T ======—== CHANNEL Tl ====
ML 1H
F1 12.00 usac
FL1 0,00 dB

SHN 50:0.3330020 MHZ

F2 - Procassing paramanars

Sl A2T 58

SF 003300220 MHZ
WDw EM

558 ]

LE 0.30 Hz

GiE 0

PG 1.00

e -JJJ 4 A .-- - M T —

T T e T A e e e B e o i T E e o P EM
7.5 7o 6.5 .0 5.5 5.0 b -0.5 ppm

e
mn
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o
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wn

L |
o i
i3 [l o0 ] o] [ed i Yor foh -:'u'll"'-l"I (] w-‘:*u.i'::"
i [ e | o |= o o= E | g i o i
Bl = S| |5 == : ; - 5 ]
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default carbon paramsters (proton decoupled) cummant Data Faramatars
A ME Dﬁ.ﬁ.—KIIEN?—E

iy o O P W o W o D EX PRI
§ § RE3EREER  gges gy 5BEYY g8 rFeoow
@ & AHHNAGEREE P 6 P o o od e W o _ Ao .
A e R A T, o i (e g P e e €0 -+ Par it B e 11 - Acauisiton Parmamanars
et I Cata 20080805
s "'.I | .-'.I -"II £ | I".. | .'I .'I I'-I .'I Tima 18.08
\\\-\I-" ,-'r/ T i INSTRLINM avancas i
W | 1l 1 FROBHD & mm no—Z 2200
PLULPROG Eg":ﬂﬂ
TD 65536
SOLVENT L B )
17 HS G4
0s 0
SWH 2E70. 739 Hz
FIDRES 0.408853 Hz
A 1.0027661 sac
RG 4':"95
Cwy 15. EIEU«
CE 6,00 use
TE 2073 K
C1 2. 00000000 38¢
411 ¢ 03000000 s8¢
MCREST 0.00000:0:00 sac
MCWERK G007 500000 38 G
======== CHAMNMEL 11 ====
ML 130
F1 h.25 Usac
FLi1 0.00 0B
SHEO 1258231630 MHz
—======= HAMWNMNEL 12 ====
CPDPREG2 walz1s
1H
PCFD2 10000 usas
FL2 120,00 0B
FL12 1610 4B

SRR SO0.3320013 MHZ

F2 - Procassing parmmanars

Sl 65536

Sk 1259080859 MHZ
WD EM

E5B ]

LE 1.00 Hz

GB 0

PL 1.40
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default proton parameters Cumant Data Paramatars
MAME D!-.A—.'-{II; 147-1

EX PO

FROGHG i

F2 — Acquisiion Paramsaiars

Data_ 20080801

Tima 18.01

INSTRUM  avancasoo

FROBHD 5 mm Go-Z Z800

FLULFROG Zg30

TC B5535

SOLVENT cocn

NS E

DS 0

SWH 100:00.000 Hz

FIDRES 0152583 Hz

AQ 3,2769001 sac

R 40,3

LW 50,000 usec

CE 5.00 usac

TE 2065 K

O 200000000 5a¢

MCREST 000000000 sac
18 MOWREK  0.01500000 sac

NG 1H

F1 12.00 usac

FL1 3,00 dB

SFO1 500.3330020 MHZ

F2 — PTocassing paramsaiars

=] 32758

SF 5003300220 MKz

WDW EM

S5E 0

LE 0,30 Kz

GE 0

FC 1.00

[ I | i

| |
s UL J.l SR AR N ._._,_H_JL__JL _A_J"L_h'lJ.L_ﬁ -Ju

.o 70 6.5 6.0 5.5 2.0 4.5 4.0 3.5 a0 2.5 2.0 1.5 1.0 0.5 3 -0.5 ppm

EE BE B -

o= =]
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default carbon parameters (proton decoupled) cumant Data Faamatars
MNAKME Dﬁ.ﬁ.—:{llg 1871

EX PRI
FROHCGRD 1
E E %EQEEEEE 33%'&@ E QEEEEIE = Ear;ﬁ.muiifgggﬂ%iﬁrmmrﬁ
o ¥ o e f0 wF €3 6T e P= 04 sy 0 Wy S gy PP ED L e i L
3] '3 [ I Y B e Y R [ I O R uy - I R T T - =+ rima 158.08
T OAE AT T L itns . L | INSTRUM _ avanceS00
| 2/ ' s e PROBHD 5 mm b-Z Z800
ONMLLSS PULPROG  2gdcad
\ NI/

| [ TD 6653

18 SOLVENT COCR
MG oa
x5 0
SWH J2870.73% Hz
FIDRES 0, 498853 Hz
Al 1.0027661 sac
RG 1443 2
) 15300 usac
CE 6.0 usac
TE 207 K
CA 2 000000 5ac
a11 0. 0300000 A
MCREST 000000000 sac
MCWRIK 0.0 500000 sac
======== DHANWNEL [l =====
| 130
F1 .25 Usac
FL1 {.0:0 OB
SR 12582318349 MHz
======== DHAMNHNEL 12 =====
CPDPRG2 walz 16
M2 1H
FCFD2 100 0 LB
FL2 120,00 0B
FL12 1610 9B

SHO2 S00.3320013 MHZ

F2 - Frocassing paramanans

Sl BS536

SF 1259080858 MHZ
WD EM

558 ]

LE 1.00 Hz

GiE 0

PG 1.40

T T T T T T T
240 220 200 190 180 140 120 100 g7q 2O 60 &l 20 com



e 6.120
- G.118

Default proton parametars

g
&

2387

T 2,385

Fi93 —

Courrant Data Paramatars
MAME  DAA-XI-242-1
EX PR 1

P RO 1

F2 - Acouisition Paramsatars
Duaba_ 20080015

Tima 11.28
INSTRLINM arxsn0
PROBHD 5 mm oadoan

PULPROG 2930
TD 55535
SOLVENT COCH
NS E

D3 0

SWH 10000.000 Hz
FIDRES  0.15258% HZ
AQ 3,07 58500 sa¢
RG 1024

CW 50,000 USac
CE 7143 Usac
TE 300.0 K

L1 2.00000000 sa¢
P 11.00 usec
SO 5001230008 MHZ
NUCLELS 1H

Fa2 - FTD-.":%EI'I'IQ paramaars
5l 32758

SF 500.1300244 MHz
WDW ER

SSE 0

LE 0.30 Hz

GB 0

PC 1.00



Default parameters for C—13 with proton decoupding

I L= =T R T [ =+ W Mmoo
-::-Fau:h-.— E? 0] — Eﬂm -+
e o U uwh & = o = =)
Mea o — Lo o W o o o i 5
[N T T o e O [ T [P
ik sl ke PSS LT L [ ]
W | | | | |
MeO A \ |/ \|/
[} | "-'r'l 5
il | w1
1l | |

230 220 210 200 190 {18C¢ 170 160 150 140 130 120 110 100 B0 80 7O 6O

12.540

20

Curmant Data Paramatars
NAME  DCAA-XI-242-1
EX PR 2

P ROCGHD 1

F2 - Acouisition Paramsaiars
Cata 20080815

Tima 11.32
INSTRLINM arxsn0
FPROBHD & mim o ofdian
FLILFROCHGE Zgac3n

TD GH53G
SOLVENT COCR
MS ha

bS I

SWH A5714.285 Hz
FIDRES 0524057 Hz
AL 091765520 s8¢
R 16382

oW 14000 Usac
CE 20000 usac
TE WO K

L1z DLO0002 00 Sac
GLE 17.70 B
CPOFPRG Wallz16
P31 100.00 Usa
LA 2, (HG00¢0 sac
F1 B.80 usac
SR 1257728049 MHZ
MUCLELIS 13
C11 00300000 sac
F2 - Frocassing paramsaiars
=] A27 68

SF 1257577975 MHZ
WD EM

S5B ]

LE 1.00 HE

GE ]

PC 1.40



default proton paramsters

Curmant Data Paramatars

—

== =

NAME  DAA-XII-247-2
EX PN 1
- PROCND 1
= & ™ 2EAEEREE w8 ¥ F2 — Acquisiion Paramaters
\J ) LA \/ Tima™ 13,50
¥ W ¥ INSTRLIK AaAncasin
) i PROBHD 5 mm bi-2 2800
PULPROG 2g30
TD 5535
0 SOLYENT cDCR
NS 8
DS 0
0 SWH 10000.000 Hz
FIDRES 0,152589 Hz
o AQ 2.2780001 sac
CHO e o p L e RG 191
*=:*=:~=:°1-=*,ﬂ*,°1 oW 50,000 usac
1= 1= [~ WD W0 WD CE 6,000 18
MeO | 34 TE 205 .4 K
I\ D1 2,00000000 sac
||| »” | MCREST  0.00000000 sac
20 MCWRK  0.01500000 sac
= CH&.MMEL ” fo
NUCT 1H
1 12.00 usac
PL 0.00 dB
SFO1 500,3330020 MHz
F2 — Procassing paramatars
| 51 22758
SF 50:0.3300220 MHZ
il | WOW EM
I 1] 558 0
| VOl s omk
PC 1.00
I 1 I I 1
71 7.0 B9 Foe
i Jl_:. I i . P s o
| FRLEELIEL S PR R PR L L L AL e R P T [RRFLA PLAELEL AL ELEL P 1 LIRS B AL I O 0 S PRSI PR P ) (L e R R T (L L SEL L LR UL (LR B IR IR L [P PR R PELEL R I o0 L R T B RELELATL P FLE PLAEL B PR L L |
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o L5r ) A k=4
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default carbon parameters (proton decoupled) Cumant Data Paramatars
HAME Dﬁ.ﬁ.—KIIEE-’r?—E-

EX PR
P RCHERIO 1
e e - T F2 - Acquisition Paramatars
5 2Rd 8 HE 8b 3 —aEzakbza Data 50080013
3 wEs Rh 2E B HoS @SS Time™ 14.47
= ToERLT T [ onirde b s m‘""‘*”m‘?m‘? INSTRLK avancasin
L] LA A2 PROBHED 5§ mm bo-2 2800
B | %’ PULPROG 200030
18 | TD 553
SOLVENT OGS
M 128
LS {
SWH J2870.73%8 Hz
FIDRES 0,488553 Hz
é:gl 1.2229;5};315339
CHO oW 15.300 usac
CE 6.0:0 usac
TE 2841 K
CA 2060000000 sac
a1 0. 03000000 58C
MCREST 0.00000000 sac
MCWEE (.0 500000 5ac
m=m=mmm=== HAENKNEL [l =2====
MILHC 130
F1 S.25 Usac
FL1 {.0:0 dB
SR 12582314839 MHz
======== LHANNEL I2 =====
CPDFRG2 wallz1g
MILIC2 1H
PCRD2 10000 usas
FL2 120,00 3B
FL1Z 16,10 dB
SEO2 5003320013 MHz
F2 - FrOCassing paramatars
=1 | 85536
SF 125.2080080 MHz
WDW EM
S5B 0
LE 1.00 Hz
GEBE a
PC 1.40
, ] d ] ! ] , ] ! | : ] ; ] ! ] - | ! ]
00 180 150 140 120 100 g75 80 &l & 20 ]
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