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General methods:

All reagents and solvents for reactions were of analytical grade and were dried and distilled
if necessary. Flash column chromatography was performed on silica gel 60 (230—400 mesh
ASTM) using ethyl acetate/n-hexane as eluting solvents. A 320 nm, 125W high-pressure
mercury lamp was used as the UV source. The reactions were carried out in Pyrex glass
flasks. NMR spectra were recorded at a 400 MHz or a 500 MHz NMR spectrometer. IR
spectra were recorded at a Fourier transform infrared spectrometer as a thin film unless
otherwise noted. Mass spectra were recorded at a mass spectrometer for both low

resolution and high resolution mass spectra.

Preparation of substrates 1a—h

The substrates were prepared according to the standard procedures shown in Schemes

S1-S4.
O
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Scheme S1. Synthesis of Cyclization Precursor 1a. Reagents and conditions: (a) t-butyl amine, MgSQOy,
CH,Cl,, reflux; (b) NaBHs;, MeOH, 0°C~rt; 70% (two steps); (c) potassium
3-methoxy-3-oxopropanoate, EDCI*HCI, HOBt, CH,Cl,, rt, 80%; (d) NaH, THF, 0°C, then PhSeCl, —78
~0°C, 60%.
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Scheme S2. Synthesis of 1b—e. Reagents and conditions: (a) t-butyl amine, Et,0, rt, overnight; (b)
potassium 3-methoxy-3-oxopropanoate, EDCI*HCl, HOBt, CH,Cl,, rt, overnight, 30-57% (two steps);
(c) NaH, THF, 0°C, then PhSeCl, —78 ~ 0°C, 5h, 30—60%.
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Scheme S3. Synthesis of 1f—g. Reagents and conditions: (a) NBS, AIBN, reflux, 1h; (b) t-butyl
amine, Et,0O, rt, overnight, 72% (two steps) (m=1); t-butyl amine, K,CO;, CH3CN, rt, overnight, 80%
(two steps) (m=2); (c) potassium 3-methoxy-3-oxopropanoate, EDCI*HCI, HOBt, CH,Cl,, rt, overnight,
51% (m=1), 69% (m=2); (d) NaH, THF, 0°C, then PhSeCl, —78 ~ 0°C, 5h, 55% (m=1), 68% (m=2).
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Scheme S4. Synthesis of 1h. Reagents and conditions: (a) t-butyl amine, MgSO,, CH,Cl,, rt, 6h; (b)
methyl malonyl chloride, Et;N, CH,Cl,, rt, overnight, 10% (two steps); (c) NaH, THF, 0°C, then PhSeCl,
=78 ~ 0°C, 5h, 36%.

(E)-Methyl 3-(but-2-enyl(t-butyl)amino)-3-oxopropanoate (4a).
O O
MNMOCH:; 4a

(E)-N-tert-butylbut-2-en-1-amine  (1.90 g, 15.0 mmol), potassium 3-methoxy-
3-oxopropanoate (2.34 g, 15.0 mmol), EDCI*HCI (3.74 g, 19.5 mmol) and HOBt (3.04 g,
22.5 mmol) were dissolved in CH,ClI, (150 mL) at 0°C. The reaction mixture was stirred at
room temperature overnight, and the white precipitate was filtered off. The organic layer
was washed sequentially with saturated NaHCO; solution (100 mL) and dilute
hydrochloric acid (100 mL). It was then dried over anhydrous Na,SO, and concentrated.
The crude product was purified by flash column chromatography to give 4a (2.73 g, 80%)
as a light yellow oil. Analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Ry = 0.37; 'H
NMR (500 MHz, CDCls) 6 5.63-5.58 (m, 1H), 5.44-5.41 (m, 0.9 x 1H), 5.36-5.33 (m, 0.1
x 1H), 3.95 (d, J = 4.6 Hz, 0.1 x 2H), 3.86-3.85 (m, 0.9 x 2H), 3.74 (s, 3H), 3.43 (s, 2H),
1.72 (dd, J = 6.4, 1.5 Hz, 0.9 x 3H), 1.64 (dd, J = 6.9, 1.2 Hz, 0.1 x 3H), 1.44 (s, 9H); "°C
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NMR (100 MHz, CDCl;) & 168.9, 167.1, 128.1, 127.3, 57.9, 52.3, 47.2, 43.7, 28.7, 17.8;
IR (neat) 2960, 1745, 1651 cm '; LRMS for C1,H2NO;3 (EL 20 eV) m/z 228 (M*+1, 6),
227 (M", 41), 170 (100); HRMS (EI) for C;2H;NO3; (M"): caled 227.1521, found
227.1517.

Methyl 3-(allyl(t-butyl)amino)-3-oxopropanoate (4b).
O O
\/\NMOCHQ, 4b

Yield 74%; A light yellow oil; Analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rt
=0.39; '"H NMR (400 MHz, CDCl3) & 5.85 (ddt, J=17.1, 10.2, 3.9 Hz, 1H), 5.27-5.23 (m,
2H), 3.94 (dt, J = 3.9, 2.0 Hz, 2H), 3.74 (s, 3H), 3.42 (s, 2H), 1.46 (s, 9H); *C NMR (100
MHz, CDCl;) 6 168.8, 167.2, 135.3, 116.3, 58.0, 52.4, 47.8, 43.6, 28.6; IR (neat) 2960,
1746, 1654 cm™'; LRMS for C;H oNOj; (EI, 20 eV) m/z 214 (M™+1, 3), 213 (M™, 17), 157
(100); HRMS (EI) for C;;H;oNO3 (M"): caled 213.1365, found 213.1370.

Methyl 3-(t-butyl(2-methylallyl)amino)-3-oxopropanoate (4c).

o o
U\Mocm 4c¢

Yield 37% (two steps); A light yellow oil; analytical TLC (silica gel 60), 50% EtOAc in
n-hexane, R¢ = 0.36; 'H NMR (400 MHz, CDCl3) § 5.00 (s, 1H), 4.96 (s, 1H), 3.76 (s, 2H),
3.74 (s, 3H), 3.37 (s, 2H), 1.72 (s, 3H), 1.45 (s, 9H); >C NMR (100 MHz, CDCl;) & 168.8,
167.4, 1422, 111.0, 58.0, 52.3, 50.9, 43.4, 28.3, 20.1; IR (neat) 2924, 1746, 1655 cm ;
LRMS for Cj,HyNOs (EI, 20 eV) m/z 227 (M", 13), 170 (18), 112 (100); HRMS (EI) for
C12H2)NO; (M): caled 227.1521, found 227.1518.

Methyl 3-(t-butyl(3-methylbut-2-enyl)amino)-3-oxopropanoate (4d).

(@) (@)
K\»NMOCHB .

Yield 60%; A light yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, R¢ =
0.47; "H NMR (400 MHz, CDCl3) & 5.05 (t, br, 1H), 3.85 (d, J = 5.4 Hz, 2H), 3.73 (s, 3H),

S4



3.40 (s, 2H), 1.71 (s, 3H), 1.60 (s, 3H), 1.42 (s, 9H); *C NMR (100 MHz, CDCl;) & 168.8,
166.8, 133.8, 122.8, 57.9, 52.3, 44.3, 43.9, 28.9, 25.6, 17.9; IR (neat) 2925, 1746, 1652
cm '; LRMS for Ci3H23NOs (EL 20 eV) m/z 242 (M™+1, 5), 241 (M", 39), 185 (37), 184
(100); HRMS (EI) for C;3H,3NO3 (M"): caled 241.1678, found 241.1679.

Methyl 3-(but-3-enyl(t-butyl)amino)-3-oxopropanoate (4e).
O O
/\/\NMOC% 4e

Yield 75%; A light yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, R¢ =
0.42; "H NMR (400 MHz, CDCl3) & 5.73 (ddt, J = 17.2, 10.3, 6.9 Hz, 1H), 5.13-5.08 (m,
2H), 3.75 (s, 3H), 3.46 (s, 2H), 3.33-3.29 (m, 2H), 2.35-2.29 (m, 2H), 1.46 (s, 9H); °C
NMR (100 MHz, CDCl3) & 168.7, 166.6, 133.9, 117.5, 57.8, 52.4, 45.4, 43.8, 36.1, 28.9;
IR (neat) 2966, 1746, 1651 cm '; LRMS for C1,H2NO;s (EL 20 eV) m/z 228 (M™+1, 7),
130 (41), 86 (100); HRMS (EI) for C;,HNO; (M"): caled 227.1521, found 227.1518.

Methyl 3-(t-butyl(cyclopent-2-enyl)amino)-3-oxopropanoate (4f).
>‘\ @) O
NMOMe

@ 4f

A solution of 3-bromocyclopent-1-ene (4.4 g, 30.0 mmol) and t-butyl amine (9.5 mL, 90.0
mmol) in Et;O (40 mL) was stirred at room temperature overnight. Then the mixture was
neutralized by saturated NaHCOj solution and the aqueous layer was extracted with Et,O
(30 mL x 3). The organic phase was dried with anhydrous Na,SO, and concentrated under
reduced pressure. The residue was purified on a silical gel column eluted with petroleum
ether/EtOAc (2:1 with 5% of triethylamine) to give pure N-tert-butylcyclopent-2-enamine
(3.02 g, 72%) as a light yellow oil. This secondary amine (3.02 g, 21.7 mmol), potassium
3-methoxy-3-oxopropanoate (4.06 g, 26.0 mmol), EDCI*HCI (6.49 g, 33.8 mmol), and
HOBt (5.28 g, 39.1 mmol) were dissolved in CH,Cl, (150 mL) at 0°C. The mixture was
stirred at room temperature overnight. The white precipitate was filtered off. The organic
layer was washed sequentially with saturated NaHCOs solution (100 mL) and dilute
hydrochloric acid (100 mL). It was then dried over anhydrous Na,SO4 and concentrated.
The crude product was purified by flash column chromatography to give 4f (2.64 g, 51%)
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as a light yellow oil. Analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Ry = 0.41; 'H
NMR (400 MHz, CDCls) & 5.81-5.77 (m, 1H), 5.73-5.70 (m, 1H), 4.87-4.80 (m, 1H),
3.72 (s, 3H), 3.44 (d, Jag = 15.6 Hz, 1H), 3.35 (d, Jas = 15.6 Hz, 1H), 2.59-2.50 (m, 1H),
2.45-2.33 (m, 2H), 1.85-1.75 (m, 1H), 1.47 (s, 9H); *C NMR (100 MHz, CDCl3) & 169.1,
168.4, 134.2, 131.2, 62.0, 59.1, 52.2, 45.1, 31.4, 31.3, 29.4; IR (neat) 2981, 1739, 1594
cm '; LRMS for Ci3HyNOs (EL 20 eV) m/z 239 (M, 10), 82 (100); HRMS (EI) for
C13H1NO;3 (M+): calcd 239.1521, found 239.1520.

Methyl 3-(t-butyl(cyclohex-2-enyl)amino)-3-oxopropanoate (49).

@] O
7‘\NJ\/U\OMe

49

To a stirred solution of 3-bromocyclohex-1-ene (8.06 g, 50.1 mmol) and t-butyl amine
(14.2 mL, 134 mmol) in CH3CN (100 mL) was added K,COj; at room temperature, and the
mixture was further stirred overnight. Then the mixture was diluted with water and
extracted with EtOAc. The organic phase was dried with anhydrous Na,SO, and
concentrated under reduced pressure. The residue was purified on a silica gel column
eluted with petroleum ether/EtOAc (2:1 with 5% of triethylamine) to give pure
N-tert-butyl-N-(cyclohex-2-enyl)amine (6.09 g, 80%) as a light yellow oil. This amine (3.0
g, 17.9 mmol), potassium 3-methoxy-3-oxopropanoate (2.8 g, 17.9 mmol), EDCI*HCI
(4.46 g, 23.2 mmol), and HOBt (3.63 g, 26.9 mmol) were dissolved in CH,Cl, (150 mL) at
0°C. The mixture was stirred at room temperature overnight. The white precipitate was
filtered off. The organic layer was washed sequentially with saturated NaHCOj3 solution
(100 mL) and dilute hydrochloric acid (100 mL). It was then dried over anhydrous Na,SO4
and concentrated. The crude product was purified by flash column chromatography to give
49 (3.4 g, 69%) as a light yellow oil. Analytical TLC (silica gel 60), 50% EtOAc in
n-hexane, R¢ = 0.47; "H NMR (400 MHz, CDCl;) & 5.80—5.60 (m, 2H), 4.40—4.28 (m, 1H),
3.72 (s, 3H), 3.54 (d, Jag = 15.1 Hz, 1H), 3.50 (d, Jas = 15.1 Hz, 1H), 2.04-1.99 (m, 3H),
1.91-1.88 (m, 1H), 1.82—-1.63 (m, 2H), 1.47 (s, 9H); °C NMR (100 MHz, CDCl3) § 169.2,
168.3, 131.8, 128.4, 59.2, 52.8, 52.2, 44.8, 31.2, 29.4, 24.0, 22.7; IR (neat) 2951, 1743,
1638 cm '; LRMS for C14H,3NOs (EI 20 eV) m/z 253 (M™, 39), 138 (100); HRMS (EI) for
C14H23NO; (M): caled 253.1678, found 253.1675.
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Methyl 3-(t-butyl(2-methylprop-1-enyl)amino)-3-oxopropanoate (4h).
O O

\Q\MOCHE, 4h

The isobutyraldehyde (2.74 mL, 30.0 mmol, freshly distilled) and t-butyl amine (3.17 mL,
30.0 mmol) were stirred in CH,Cl, (100 mL) at room temperature in presence of excess
anhydrous MgSQO; for 6 hours. MgSO4 was filtered off, and triethylamine (21.0 mL, 151
mmol) was added. Then, a solution of methyl 3-chloro-3-oxopropanoate (30 mmol) in
CH,Cl; (50 mL) was added dropwise and the reaction mixture stirred overnight at room
temperature. The solvent was removed under reduced pressure to give an oily residue,
which was subsequently purified on a silical gel column eluted with petroleum
ether/EtOAc to give pure 4h (0.679 g, 10%) as a light yellow oil. Analytical TLC (silica
gel 60), 50% EtOAc in n-hexane, Rs = 0.50; '"H NMR (400 MHz, CDCl3) & 5.76 (s, 1H),
3.72 (s, 3H), 3.34 (d, Jas = 15.6 Hz, 1H), 3.19 (d, Jag = 15.6 Hz, 1H), 1.74 (s, 3H), 1.66 (s,
3H), 1.39 (s, 9H); °C NMR (100 MHz, CDCls) & 168.7, 166.8, 137.6, 123.5, 58.6, 52.2,
44.3,28.4,21.7, 17.7; IR (neat) 2975, 1746, 1655 Cmfl; LRMS for C;,H,NO;s (EI, 20 eV)
m/z 228 (M'+1, 8), 227 (M", 51), 171 (100); HRMS (EI) for C;;H;NO; (M"): caled
227.1521, found 227.1520.

(E)-Methyl 3-(but-2-enyl(t-butyl)amino)-3-oxo-2-(phenylseleno)propanoate (1a).

To a stirred suspension of NaH (548 mg, 60% mineral oil dispersion, 13.7 mmol) in THF
(20 mL) was added THF (50 mL) solution of 4a (2.594 g, 11.4 mmol) slowly at 0°C. After
20 min, phenylselenyl chloride (2.183 g, 11.4 mmol) was added in one portion at —78°C.
The reaction was stirred and the temperature was allowed to rise to room temperature for 4
h, then quenched with water. After removal of solvent, the residue was extracted with Et,0,
washed with water, dried over anhydrous Na,SQO4, and concentrated. The crude product
was purified by pre-cooled column chromatography to give 1a (2.614 g, 60%) as a yellow
oil. Analytical TLC (silica gel 60), 50% EtOAc in n-hexane, R; = 0.44; 'H NMR (400 MHz,
CDCls) 6 7.64 (d, J = 6.4 Hz, 2H), 7.35-7.27 (m, 3H), 5.58-5.44 (m, 1H), 5.40-5.22 (m,
1H), 4.69 (s, 1H), 3.90 (d, Jag = 18.6 Hz, 1H), 3.78 (d, Jag = 18.6 Hz, 1H), 3.71 (s, 3H),
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1.66 (d, J = 6.4 Hz, 3H), 1.42 (s, 9H); °C NMR (100 MHz, CDCls) & 169.7, 166.9, 135.7,
129.1, 128.7, 128.6, 128.0, 127.5, 58.4, 53.1, 50.4, 47.1, 28.6, 17.8; IR (neat) 2961, 1734,
1649 cm™'; LRMS for C1sHosNOsSe (EI, 20 eV) m/z 384 (M™+1, 4), 383 (M", 22), 154
(100); HRMS (EI) for C3H,5sNO3Se (M"): caled 383.1000, found 383.0995.

Methyl 3-(allyl(t-butyl)amino)-3-oxo-2-(phenylseleno)propanoate (1b).

O O
F A Ao
H SePh 1b

Yield 62%; A light yellow oil; Analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rt
=0.51; "H NMR (400 MHz, CDCl3) & 7.73 (d, J = 7.3 Hz, 0.1 x 2H), 7.64 (d, J = 7.1 Hz,
0.9 x 2H), 7.44-7.26 (m, 3H), 5.85-5.73 (m, 1H), 5.22 (d, J = 17.6 Hz, 1H), 5.20 (d, J =
8.3 Hz, 1H), 4.64 (s, 1H), 3.99 (d, Jas = 19.3 Hz, 1H), 3.86 (d, Jag = 19.3 Hz, 1H), 3.71 (s,
0.9 x 3H), 3.56 (s, 0.1 x 3H), 1.43 (s, 9H); °C NMR (100 MHz, CDCl3) & 169.5, 166.9,
137.5, 135.8, 135.3, 130.1, 129.1, 128.9, 128.8, 128.4, 116.4, 58.5, 53.1, 50.2, 47.7, 28.5;
IR (neat) 2958, 1732, 1651, 742, 693 cmﬁl; LRMS for C7H,3NOsSe (EI, 20 eV) m/z 369
(M", 26), 212 (15), 157 (12), 149 (100); HRMS (EI) for C;;H»3NO3Se (M"): calcd
369.0843, found 369.0854.

Methyl 3-(t-butyl(2-methylallyl)amino)-3-oxo-2-(phenylseleno)propanoate (1c).
>|\ O O

NMOMe

KH/SePh 1c

Yield 30%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rt = 0.64;
'H NMR (400 MHz, CDCl3) & 7.63 (d, J = 6.8 Hz, 2H), 7.35-7.27 (m, 3H), 4.96 (s, 2H),
4.54 (s, 1H), 3.79 (d, Jap = 19.6 Hz, 1H), 3.66 (d, Jag = 19.6 Hz, 1H), 3.72 (s, 3H), 1.62 (s,
3H), 1.42 (s, 9H); "*C NMR (100 MHz, CDCls) & 169.6, 167.2, 142.2, 135.7, 129.1, 128.8,
128.6, 111.3, 58.5, 53.1, 50.9, 50.1, 28.3, 20.1; IR (neat) 2966, 1735, 1650 cmfl; LRMS
for Ci1sHasNOsSe (EL, 20 eV) m/z 383 (M', 27), 226 (20), 149 (100); HRMS (EI) for
Ci3Hy5NO3Se (M+): calcd 383.1000, found 383.1002.

Methyl  3-(tert-butyl(3-methylbut-2-enyl)amino)-3-oxo-2-(phenylseleno)propanoate
(1d).
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SePh 1d

Yield 47%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, R¢ = 0.63;
"H NMR (400 MHz, CDCl;) & 7.64—7.62 (m, 2H), 7.33—7.27 (m, 3H), 4.96 (t, J = 6.0 Hz,
1H), 4.70 (s, 1H), 3.90-3.84 (m, 2H), 3.71 (s, 3H), 1.66 (s, 3H), 1.50 (s, 3H), 1.41 (s, 9H);
BC NMR (100 MHz, CDCl3) & 169.6, 166.5, 135.7, 134.0, 129.1, 128.7, 128.6, 122.7, 58 4,
53.0, 50.7, 44.4, 28.7, 25.6, 17.9; LRMS for C;9H,7NOsSe (EI, 20 eV) m/z 397 (M", 19),
240 (30), 157 (15), 149 (100); HRMS (EI) for C;9H,7NO3Se (M"): caled 397.1156, found
397.1149.

Methyl 3-(but-3-enyl(t-butyl)amino)-3-oxo-2-(phenylseleno)propanoate (1e).

S P
A

SePh fe
§

Yield 54%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, R¢ = 0.50;
"H NMR (400 MHz, CDCl;) & 7.67 (d, J = 6.8 Hz, 2H), 7.36—7.28 (m, 3H), 5.64 (ddt, J =
17.1, 10.2, 6.8 Hz, 1H), 5.04—4.98 (m, 2H), 4.73 (s, 1H), 3.71 (s, 3H), 3.34-3.20 (m, 2H),
2.24 (q, J = 6.8 Hz, 2H), 1.43 (s, 9H); °C NMR (100 MHz, CDCls) & 169.4, 166.4, 135.8,
133.7, 129.2, 128.9, 128.4, 117.6, 58.2, 53.1, 50.6, 45.3, 36.2, 28.8; IR (neat) 2925, 1736,
1642 cm™'; LRMS for C;sH,sNOsSe (EL, 20 eV) m/z 383 (M, 21), 149 (100); HRMS (EI)
for Ci1sHy5NO3Se (M+): calcd 383.1000, found 383.1031.

Methyl 3-(t-butyl(cyclopent-2-enyl)amino)-3-oxo-2-(phenylseleno)propanoate (1f).

>I\ (@] (0]
.

SePh

Yield 55%; A yellow oil; two separable diastereomeric mixture; analytical TLC (silica gel
60), 50% EtOAc in n-hexane, Rs; = 0.59; R¢, = 0.55; Diastereomer 1: 'H NMR (400 MHz,
CDCl3) & 7.66-7.63 (m, 2H), 7.32—7.27 (m, 3H), 5.66 (br, 2H), 4.81-4.77 (m, 1H), 4.54 (s,
1H), 3.72 (s, 3H), 2.32-2.19 (m, 2H), 2.13-2.05 (m, 1H), 1.67-1.57 (m, 1H), 1.46 (s, 9H);
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BC NMR (100 MHz, CDCl3) & 170.2, 169.0, 134.9, 134.0, 132.0, 130.1, 129.1, 128.5, 62.1,
59.1,52.9,50.4, 31.5, 31.1, 29.1; IR (neat) 2955, 1736, 1643, 1579, 1476 cm™'; LRMS for
C19H2sNO;sSe (EI, 20 eV) m/z 395 (M, 43), 149 (100); HRMS (EI) for C1oH»5sNO3Se (M):
calcd 395.1000, found 395.1006; Diastercomer 2: 'H NMR (400 MHz, CDCIls) o
7.63-7.60 (m, 2H), 7.31-7.25 (m, 3H), 5.61-5.59 (m, 1H), 5.52-5.50 (m, 1H), 4.88 (s,
1H), 4.82—-4.73 (m, 1H), 3.72 (s, 3H), 2.47-2.25 (m, 3H), 1.83—-1.74 (m, 1H), 1.46 (s, 9H);
BC NMR (100 MHz, CDCl3) & 170.2, 169.0, 135.1, 134.0, 132.2, 129.3, 129.0, 128.3, 62.3,
59.3, 53.0, 50.7, 31.4, 31.2, 29.1; IR (neat) 2952, 1735, 1644, 1478 cm '; LRMS for
C19H2sNO;sSe (EI, 20 eV) m/z 395 (M, 38), 149 (100); HRMS (EI) for C1oH,5sNO3Se (M):
calcd 395.1000, found 395.0994.

Methyl 3-(t-butyl(cyclohex-2-enyl)amino)-3-oxo-2-(phenylseleno)propanoate (19).

>I\ (0] (0]
A Ao

© SePh 19

Yield 68%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Ri= 0.61;
'"H NMR (400 MHz, CDCl;) (diastereomer ratio 0.77/0.23) & 7.74-7.62 (m, 2H),
7.30-7.27 (m, 3H), 5.63-5.58 (m, 0.77 x 2H), 5.53-5.37 (m, 0.23 x 2H), 5.03 (s, 0.23 x
1H), 4.83 (s, 0.77 x 1H), 4.35-4.20 (m, 1H), 3.72 (s, 3H), 1.94-1.52 (m, 6H), 1.47 (s, 0.77
x 9H), 1.45 (s, 0.23 x 9H); *C NMR (100 MHz, CDCl;) & 170.5, 169.0, 137.5, 134.8,
134.6, 131.6, 131.5, 129.5, 129.2, 128.9, 128.3, 128.2, 59.4, 59.3, 53.2, 53.1, 52.9 (2), 50.4,
31.4, 29.3, 29.0, 24.1, 23.8, 22.8, 22.6; IR (neat) 2951, 1736, 1633 cm '; LRMS for
Cy0H27NOsSe (EI 20 eV) m/z 409 (M", 22), 252 (32), 164 (100), 157 (95); HRMS (EI) for
CyoH27NO3Se (M+): calcd 409.1156, found 409.1154.

Methyl  3-(tert-butyl(2-methylprop-1-enyl)amino)-3-oxo-2-(phenylseleno)propanoate
(1h).

>L o o
NMCMe

N SePh Th

Yield 36%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, R¢ = 0.63;
"H NMR (500 MHz, CDCls) (rotamer ratio 1/1) 6 7.65-7.60 (m, 2H), 7.33-7.27 (m, 3H),
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5.59 (s, 0.5 x 1H), 5.36 (s, 0.5 x 1H), 4.70 (s, 0.5 x 1H), 4.61 (s, 0.5 x 1H), 3.70 (s, 0.5 x
3H), 3.57 (s, 0.5 x 3H), 1.64 (d, J = 1.0 Hz, 0.5 x 3H), 1.62 (d, J= 0.9 Hz, 0.5 x 3H), 1.60
(d, J=0.8 Hz, 0.5 x 3H), 1.58 (d, J = 1.0 Hz, 0.5 x 3H), 1.39 (s, 0.5 x 9H), 1.33 (s, 0.5 x
9H); *C NMR (100 MHz, CDCl;) & 169.3, 168.9, 166.8, 165.8, 138.9, 138.4, 135.8(2),
131.6, 129.1, 129.0, 128.7, 128.6, 128.4, 123.5, 123.0, 59.2, 59.1, 52.9, 52.6, 52.4, 49.9,
28.3,28.2,21.8,21.7, 17.8; IR (neat) 2974, 1733, 1647 cm™'; LRMS for CsH,sNOsSe (EI,
20 eV) m/z 226 (M" — SePh, 60), 170 (49), 157 (4), 138 (100); HRMS (EI) for
Ci3Hy5NO3Se (M+): calcd 383.1000, found 383.1026.

General Procedure for the Group Transfer Radical Cyclization.

NP P! i
COOMe
NMOMG hV, Yb(OTf)3 %\N
- \
o X

3
x/ g3 SePh R
I Et,0, r.t. SePh
2
R].R
R1” "R?

R, R2, R® = H, CHg; X = CHy, (CHy),
or

R?, R3=H; RY, X = -(CHy)3-, -(CHy),-

7 examples
81-95% yield

Methyl 1-t-butyl-2-oxo-4-(phenylselenomethyl)pyrrolidine-3-carboxylate (2b).

>L (@) (@)
N\%OMe

SePh

2b

Yield 85%; A yellow oil; Analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rf =
0.33; '"H NMR (400 MHz, CDCl;) (diastereomer ratio 13.4/1) & 7.52-7.50 (m, 2H),
7.30-7.26 (m, 3H), 3.76 (s, 0.93 x 3H), 3.72 (s, 0.07 x 3H), 3.66 (dd, J=9.9, 7.6 Hz, 0.93
x 1H), 3.58 (dd, J=9.2, 7.8 Hz, 0.07 x 1H), 3.41 (d, J = 8.7 Hz, 0.07 x 1H), 3.33 (t, J =
9.2 Hz, 0.07 x 1H), 3.27 (d,J=8.0 Hz, 0.93 x 1H), 3.11 (dd, J=9.9, 6.7 Hz, 0.93 x 1H),
3.07-3.02 (m, 1H), 2.95-2.87 (m, 2H), 1.37 (s, 0.07 x 9H), 1.36 (s, 0.93 x 9H); *C NMR
(100 MHz, CDCls) & 170.0, 168.8, 133.4, 133.2, 129.4, 129.2, 127.7, 127.6, 56.6, 54.9,
54.8, 52.7, 52.3, 50.7, 49.8, 36.1, 35.9, 31.0, 27.6; IR (neat) 2972, 1740, 1689, 740, 692
cm '; LRMS for Ci7H23NOsSe (EI, 20 eV) m/z 369 (M™, 100), 212 (95); HRMS (EI) for
C17H23NO3Se (M+): calcd 369.0843, found 369.0855.
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Methyl 1-t-butyl-4-methyl-2-oxo0-4-(phenylselenomethyl)pyrrolidine-3-carboxylate
(2¢).

>LO i
N OMe

—SePh

2c

Yield 95%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rf= 0.51;
'H NMR (400 MHz, CDCls) (diastereomer ratio 0.7/0.3) & 7.55-7.50 (m, 2H), 7.29-7.25
(m, 3H), 3.71 (s, 0.7 x 3H), 3.68 (s, 0.3 x 3H), 3.50 (d,J=9.6 Hz, 0.3 x 1H),3.41(d,J=
10.1 Hz, 0.7 x 1H), 3.28 (d, J=9.6 Hz, 0.7 x 1H), 3.25 (s, 0.7 x 1H), 3.15-3.08 (m, 0.3 x
1H + 2H), 3.03 (d, J=12.4 Hz, 0.3 x 1H), 1.34 (s, 0.3 x 9H), 1.28 (s, 0.3 x3H and 0.7 x
9H), 1.13 (s, 0.7 x 3H); *C NMR (100 MHz, CDCl;) & 169.7, 169.5, 169.4, 169.3, 133.2,
133.1, 130.6, 130.5, 129.4, 129.3, 127.5, 127.4, 61.9, 60.9, 56.3, 55.2, 54.5(2), 52.3, 52.1,
40.7, 40.4, 35.6, 27.5(2), 26.2, 21.0; IR (neat) 2970, 1737, 1691 cm'; LRMS for
C1sH,sNOsSe (EI, 20 eV) m/z 383 (M, 98), 226 (100), 212 (28); HRMS (EI) for
Ci3Hy5NO3Se (M+): calcd 383.1000, found 383.1006.

Methyl trans-1-tert-butyl-2-oxo-4-(2-(phenylseleno)propan-2-yl)pyrrolidine-3-
carboxylate (2d).

e

}YSePh

Yield 95%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rt = 0.53;
"H NMR (400 MHz, CDCl;) & 7.62 (d, J = 6.8 Hz, 2H), 7.41-7.29 (m, 3H), 3.76 (s, 3H),
3.60 (t, J=9.3 Hz, 1H), 3.57 (d, J = 8.3 Hz, 1H), 3.39 (dd, J =9.8, 7.3 Hz, 1H), 2.88-2.82
(m, 1H), 1.40 (s, 9H), 1.35 (s, 3H), 1.27 (s, 3H); °C NMR (100 MHz, CDCl;) & 171.3,
169.0, 138.4, 129.1, 129.0, 126.5, 54.9, 53.5, 52.7, 48.4, 47.0, 45.7, 28.4, 27.7, 27.0; IR
(neat) 2963, 1741, 1689 cm™'; LRMS for C19H,7NOsSe (EI, 20 eV) m/z 397 (M™, 7), 240
(75), 184 (100); HRMS (EI) for C;oH,7NO3Se (M"): caled 397.1156, found 397.1172.

Methyl trans-1-t-butyl-2-oxo-4-(phenylselenomethyl)piperidine-3-carboxylate (2e).
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Yield 83%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rs = 0.44;
'H NMR (400 MHz, CDCls) & 7.49-7.46 (m, 2H), 7.29-7.25 (m, 3H), 3.71 (s, 3H), 3.42
(dt,J=11.9,4.7 Hz, 1H), 3.27 (d, J=10.6 Hz, 1H), 3.27-3.21 (m, 1H), 3.05 (dd, J = 12.8,
4.1 Hz, 1H), 2.69 (dd, J =12.7, 8.3 Hz, 1H), 2.43-2.34 (m, 1H), 2.16 (dq, J=13.4, 4.2 Hz,
1H), 1.54—1.46 (m, 1H), 1.41 (s, 9H); >C NMR (100 MHz, CDCl;) & 171.1, 166.4, 132.6,
130.1, 129.3, 127.2, 58.0, 57.7, 52.4, 42.9, 36.4, 32.5, 28.4, 28.2; IR (neat) 2955, 1740,
1644 cm™'; LRMS for C;sH,sNOsSe (EL 20 eV) m/z 384 (M+1, 9), 383 (M", 46), 226 (64),
170 (100); HRMS (EI) for C1gH»sNO3Se (M"): caled 383.1000, found 383.0992.

Methyl cis-1-tert-butyl-2-oxo-cis-4-(phenylseleno)-octahydrocyclopenta[b]pyrrole-
cis-3-carboxylate (2f).

i
“‘\‘kOMe of

"“SePh

Yield 81%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rs = 0.33;
"H NMR (400 MHz, CDCl3) 8 7.54—7.51 (m, 2H), 7.31-7.26 (m, 3H), 4.33 (td, J = 8.0, 5.0
Hz, 1H), 3.69 (s, 3H), 3.50-3.46 (m, 1H), 3.20 (d, J = 6.9 Hz, 1H), 3.03 (ddd, J = 8.0, 6.9,
4.1 Hz, 1H), 2.31-2.15 (m, 2H), 1.79-1.65 (m, 2H), 1.41 (s, 9H); °C NMR (100 MHz,
CDCl;) 6 170.4, 168.4, 134.8, 129.3, 128.6, 128.0, 61.6, 55.9, 55.2, 52.7, 47.2, 46.3, 34.4,
32.0, 28.2; IR (neat) 2961, 1740, 1685, 15780m71; LRMS for Ci9H,5NOsSe (EI, 20 eV)
m/z 395 (M", 58), 150 (100); HRMS (EI) for C19H2sNO3Se (M"): caled 395.1000, found
395.0999.

Methyl cis-1-tert-butyl-2-oxo-cis-4-(phenylseleno)-octahydro-1H-indole-cis-3-
carboxylate (29).

H mn " H
|||||SePh

Yield 84%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rs = 0.29;
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'H NMR (400 MHz, CDCls) & 7.54-7.51 (m, 2H), 7.31-7.27 (m, 3H), 3.95 (dt, J = 11.5,
6.0 Hz, 1H), 3.72-3.67 (m, 4H), 3.43 (d, J=12.8 Hz, 1H), 2.99 (dd, J = 12.8, 6.4 Hz, 1H),
2.20-2.16 (m, 1H), 1.91-1.86 (m, 1H), 1.83—-1.75 (m, 1H), 1.72—-1.57 (m, 2H), 1.41 (s,
9H), 1.24—1.14 (m, 1H); *C NMR (100 MHz, CDCl3) & 169.7, 168.5, 133.9, 129.6, 129.3,
127.7, 54.9, 53.8, 52.7, 52.6, 42.9, 41.6, 31.6, 28.3, 26.1, 19.5; IR (neat) 2974, 1744, 1675
cm '; LRMS for CyoH27NOsSe (EL 20 eV) m/z 410 (M'+1, 6), 409 (M™, 36), 252 (27), 164
(100), 157 (6); HRMS (EI) for C,0H,7;NO3Se (M"): caled 409.1156, found 409.1157.

Methyl trans-1-t-butyl-4,4-dimethyl-2-ox0-5-(phenylseleno)pyrrolidine-3- carboxylate
(2h).

O o
j;\N OMe 2h

PhSe"

Yield 65%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rs = 0.57;
"H NMR (500 MHz, CDCl3) & 7.57-7.54 (m, 2H), 7.31-7.29 (m, 3H), 4.86 (s, 1H), 3.74 (s,
3H), 3.50 (s, 1H), 1.58 (s, 9H), 1.27 (s, 3H), 1.20 (s, 3H), °*C NMR (100 MHz, CDCl;) &
169.2, 168.5, 134.4, 129.8, 129.6, 128.0, 76.4, 57.8, 55.9, 52.1, 44.5, 27.6, 25.2, 24.1; IR
(neat) 2971, 1753, 1701 cmfl; LRMS for C;sH,5sNO;Se (EI, 20 V) m/z 226 (C,Hz0NO;3,
M'=SePh, 58), 170 (100); HRMS (EI) for C;sH,sNOsSe: caled 226.1443 (C12HyNOs,
M'=SePh), found 226.1446.

General Procedure for the oxidative elimination of phenylseleno-group.

O O O o
y\N\)_J\/)ko'vIe 02 THF | y\N OMe

pesepn =

2a 3a
Methyl trans-1-t-butyl-2-oxo-4-vinylpyrrolidine-3-carboxylate (3a). H,O, (0.12 mL,
1.06 mmol, 30% wt in H,O) was added to a solution of 2a (223 mg, 0.58 mmol) in THF
(25 mL) at 0°C. The solution was then stirred overnight at room temperature. After
removal of the solvent, the mixture was diluted with CH,Cl, (30 mL), washed with water
and brine, dried over anhydrous Na,SO4, and concentrated. The crude residue was purified
by flash column chromatography to provide 3a (121 mg, 92%) as colorless oil. Analytical
TLC (silica gel 60), 50% EtOAc in n-hexane, Rf = 0.52; 'H NMR (400 MHz, CDCls)
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(diastereomer ratio: 9:1) 6 5.76 (ddd, J=17.1, 10.3, 6.8 Hz, 1H), 5.18 (d, J=17.1 Hz, 1H),
5.12 (d, J =10.3 Hz, 1H), 3.78 (s, 0.9 x 3H), 3.70 (s, 0.1 x 3H), 3.66 (dd, J =9.5, 7.6 Hz,
0.9 x 1H), 3.53 (d, J=8.8 Hz, 0.1 x 2H), 3.42 (d, J = 8.8 Hz, 0.1 x 1H), 3.31-3.27 (m, 0.9
x 2H), 3.18-3.12 (m, 1H), 1.42 (s, 0.1 x 9H), 1.40 (s, 0.89 x 9H); *C NMR (100 MHz,
CDCls) 6 170.0, 169.1, 136.4, 134.0, 118.6, 117.3, 55.8, 55.4, 54.7, 54.6, 52.6, 52.0, 49.6,
49.1, 40.1, 39.7, 27.6; IR (neat) 2975, 1743, 1691 Cmfl; LRMS for C,H9NOs (EI, 20 eV)
m/z 226 (M'+1, 6), 225 (M", 44), 210 (100); HRMS (EI) for C;,H;oNO; (M"): caled
225.1365, found 225.1364.

Methyl trans-1-t-butyl-2-oxo-4-(prop-1-en-2-yl)pyrrolidine-3-carboxylate (3d).

i
a

Yield 92%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rf= 0.51;
"H NMR (400 MHz, CDCl;) & 4.85 (s, 1H), 4.82 (s, 1H), 3.79 (s, 3H), 3.67 (t, J = 8.8 Hz,
1H), 3.40 (d, J = 9.6 Hz, 1H), 3.29 (q, J = 8.8 Hz, 1H), 3.20 (t, J = 8.8 Hz, 1H), 1.74 (s,
3H), 1.41 (s, 9H); >C NMR (100 MHz, CDCl;) & 170.5, 169.3, 142.8, 112.2, 54.8, 54.6,
52.6, 48.4, 42.5, 27.7, 20.4; IR (neat) 2972, 1743, 1691 cm™'; LRMS for C;3H,NO5 (EI,
20 eV) m/z 241 (M'+2, 51), 226 (100), 198 (48); HRMS (EI) for C;3HyNO; (M"): calcd
239.1521, found 239.1522.

General Procedure for the reductive dephenylselenation.

O O O o
>L Et,B/O,, BusShH >L
N OMe N OMe
SePh Benzene, r.t.
2b

3b

Methyl trans-1-t-butyl-4-methyl-2-oxopyrrolidine-3-carboxylate (3b). To a stirred
solution of 2b (111 mg, 0.30 mmol) in dry benzene (10 mL) was added Bu;SnH (0.16 mL,
0.60 mmol) at room temperature. Et;B (1 M n-hexane solution, 0.29 mL, 0.29 mmol) and
oxygen gas (7 mL) were added via syringe. The reaction was finished 3.5 h later. After
removal of benzene, the residue was diluted with Et;0O. DBU (48 ul, 0.32 mmol) was
added followed by I,/Et,O solution till the light yellow color persisted. The precipitate was
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filtered off, and the filtrate was concentrated. The crude product was purified by column
chromatography to give 3b (53 mg, 82%) as a white solid. M.p. 65—66 °C; Analytical TLC
(silica gel 60), 50% EtOAc in n-hexane, Rf = 0.30; 'H NMR (400 MHz, CDCls)
(diastereomer ratio 0.95/0.05) 6 3.78 (s, 0.95 x 3H), 3.72 (s, 0.05 x 3H), 3.65 (dd, J =9.3,
7.8 Hz, 0.95 x 1H), 3.52 (dd, J =9.3, 7.3 Hz, 0.05 x 1H), 3.34 (d, J = 9.3 Hz, 0.05 x 1H),
3.23 (t, J=9.1 Hz, 0.05 x 1H), 3.03 (d, J = 8.3 Hz, 0.95 x 1H), 2.97 (dd, J = 9.3, 7.8 Hz,
0.95 x 1H), 2.74-2.63 (m, 1H), 1.41 (s, 0.05 x 9H), 1.39 (s, 0.95 x 9H), 1.13 (d, J = 6.8 Hz,
0.95 x 3H), 1.05 (d, J = 6.8 Hz, 0.05 x 3H); “C NMR (100 MHz, CDCl;) (major
diastereomer) & 170.6, 169.7, 58.1, 54.5, 52.5, 51.4, 30.9, 27.7, 18.3; IR (neat) 2926, 1742,
1690 cm ™ '; LRMS for C;;HoNOs (EL, 20 V) m/z 213 (M™, 62), 198 (100); HRMS (EI) for
C11H9NO; (M+): calcd 213.1365, found 213.1371.

Methyl 1-t-butyl-4,4-dimethyl-2-oxopyrrolidine-3-carboxylate (3c).

>LOO
N

Yield 87%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rt = 0.45;
"H NMR (400 MHz, CDCl3) & 3.72 (s, 3H), 3.38 (d, J = 9.3 Hz, 1H), 3.11 (d, J = 9.3 Hz,
1H), 2.99 (s, 1H), 1.41 (s, 9H), 1.21 (s, 3H), 1.07 (s, 3H); °C NMR (100 MHz, CDCl3) &
170.3, 169.8, 62.1, 57.9, 54.2, 51.9, 35.7, 28.7, 27.6, 22.6; IR (neat) 2964, 1739, 1690 cm™';
LRMS for C,H,NO; (EL 20 eV) m/z 227 (M, 57), 212 (100), 170 (3); HRMS (EI) for
C12H2/NO; (M"): caled 227.1521, found 227.1530.

OMe 3c

Methyl trans-1-t-butyl-4-methyl-2-oxopiperidine-3-carboxylate (3e).

ﬂ\ (@] (@]
WOMe 3e

“Me

Yield 81%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rs = 0.40;
'H NMR (400 MHz, CDCl5) & 3.74 (s, 3H), 3.45-3.38 (m, 1H), 3.26 (td, J = 11.6, 4.4 Hz,
1H), 2.98 (d, J = 11.0 Hz, 1H), 2.21-2.15 (m, 1H), 1.89 (dq, J = 13.7, 3.9 Hz, 1H),
1.46-1.35 (m, 10H), 0.97 (d, J = 6.9 Hz, 3H); °C NMR (100 MHz, CDCls) & 171.7, 167.0,
59.6, 57.8, 52.2, 43.2, 31.0, 30.8, 28.1, 20.1; IR (neat) 2958, 1743, 1643 cm '; LRMS for
C12H,1NOs (EI, 20 eV) m/z 228 (M'+1, 15), 227 (M", 100), 212 (87); HRMS (EI) for
C12H2)NO; (M"): caled 227.1521, found 227.1549.

S16



Methyl cis-1-t-butyl-2-oxo-octahydrocyclopenta[b]pyrrole-cis-3-carboxylate (3f).

Yield 60%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rs = 0.33;
"H NMR (400 MHz, CDCl;) & 4.18 (td, J = 7.8, 4.1 Hz, 1H), 3.77 (s, 3H), 3.19 (d, J = 6.9
Hz, 1H), 3.03 (qd, J = 7.8, 3.6 Hz, 1H), 1.92-1.50 (m, 6H), 1.42 (s, 9H); '>*C NMR (100
MHz, CDCl;) 6 171.5, 169.3, 62.4, 56.7, 54.9, 52.6, 40.0, 35.3, 31.9, 28.2, 24.6; IR (neat)
2960, 1741, 1683 cm '; LRMS for C;3H,NO; (EL 20 eV) m/z 239 (M", 48), 224 (100);
HRMS (EI) for C;3H,1NOs3 (M+): calcd 239.1521, found 239.1524.

Methyl cis-1-t-butyl-2-oxo-octahydro-1H-indole-cis-3-carboxylate (3g).

SR
N “‘\\kOMe

3
H mn " H g

Yield 81%; A yellow oil; analytical TLC (silica gel 60), 50% EtOAc in n-hexane, Rs = 0.44;
"H NMR (400 MHz, CDCl5) & 3.79 (s, 3H), 3.65-3.59 (m, 1H), 3.46 (d, J = 13.3 Hz, 1H),
2.82-2.76 (m, 1H), 2.14-2.10 (m, 1H), 1.76—1.72 (m, 2H), 1.60-1.56 (m, 2H), 1.41 (s,
9H), 1.30-1.11 (m, 3H); *C NMR (100 MHz, CDCl3) & 170.7, 169.6, 56.4, 54.6, 52.5,
51.6, 37.3, 31.8, 28.3, 25.4, 23.2, 20.4; IR (neat) 2945, 1740, 1688 cm '; LRMS for
C14H23NOs (EI 20 eV) m/z 254 (M'+1, 9), 253 (M, 63), 238 (100), 196 (7); HRMS (EI)
for C;14H23NO; (M+): calcd 253.1678, found 253.1681.
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Table S1.

LA

QWR SePh

R=H, 1b
R=CHj, 1c

OMe
SePh

6

trans-2b

E =-3341.50076157 a.u.

sl loNoNeoN-s-NoloNoNoNoNoNoNO I HoNONe!

OMe

0

S OO OO DD DODDOD OO OO oo oo oo oo

il

CHZSePh
trans-2b/c

O

o) 0
— (e O
“CH,SePh

trans-7

-1.894574
-0.783041
-0.998442
-1.604630
-2.211540
0.600606
-1.839942
-2.901548
-3.162360
-3.828898
-5.089975
-3.540237
-0.910118
-1.669184
-0.047303
-1.596949
-1.409842
-0.996034
-3.334471
-3.525226
-3.639303

R SePh
trans-5b/c

CH,SePh

cis-7

-1.010863
-0.960384
0.413789
1.235968
0.481814
-1.077629
2.707167
0.871999
-1.671064
-2.290016
-2.872586
-1.629007
-1.757418
0.322098
0.830717
-1.486617
3.405463
3.264970
2.956474
4.030576
2463124

Energies and Cartesian coordinates for 2b/c, 5b/c, 7, and 8

, LI

i

cis-2b/c

SePh
trans-8

0.612193
-0.455179
-1.126300
-0.070636
0.894988
0.194674
-0.200519
1.825722
0.099010
1.088589
0.714595
-1.054487
-1.193925
-1.989225
-1.462812
1.549845
1.104291
-1.358737
-0.485516
-0.591469
-1.415700

OMe
CH,SePh

phsd R

cis-5b/c

SePh
cis-8

OMe
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frrcrxrxzozszczcz T

TDT DD T O0O0O0000m

cis-2b
E =-3341.50166810 a.u.

T T OO0 O0OCOOZzOOON

cCc oo ococoocoocococoocoPocoocoocoocoocococoocooo

S O OO OO OO OO oo oo

-3.949520
-1.566303
-1.986422
-0.345486
-1.170692
0.075859
-1.266577
-5.487136
-5.766486
-4.946503
0.680728
2.022429
0.809057
3.469128
3.728169
4.785287
5.588699
5.335862
4.279462
3.104159
4.982216
6.412636
5.961316
4.080579

1.323556
0.160923
0.867986
2.019166
2.363910
-0.736016
2.922912
3.330015
1.993093
2.240017
2.940731
2.290033
3.914557
2361413

2.573057
4.486344
3.036672
3.230336
4.343267
3.112088
2.820771
-3.315720
-2.103163
-3.635530
-1.999617
-1.111317
-0.223880
-0.437788
0.936359
1.423459
0.539792
-0.832573
-1.322093
1.616885
2.491790
0.919533
-1.523569
-2.388400

0.989156
0.318878
-0.770255
-1.140891
-0.156424
1.239609
-2.294180
-0.129185
2.128496
3.174298
4.274342
2.101384
3.945804
4.685564

0.331749
1.012293
1.953486
1.299369
-1.431038
-1.192310
-2.322215
1.627838
0.334092
-0.055051
0.774986
-1.195216
0.844592
-0.113012
-0.067363
0.703130
1.426781
1.377102
0.606918
-0.638776
0.735401
2.024933
1.936062
0.558766

0.944539
0.173139
-0.655956
0.173458
1.058320
-0.646242
-0.127372
1.807156
0.196771
1.005795
0.397943
-0.982092
0.026529
-0.432866
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trans-5b
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E =-3341.49545529

Oaoaoaaan

Se
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a.u.

-0.455282
-1.227404
-0.168824
1.187715
0.205798
1.049303
3.060234
-2.149014
2.249892
4.244732
3.182438
-3.305897
-4.174080
-5.029607
-5.034880
-4.182796
-3.318626
-4.177675
-5.698401
-5.705966
-4.187390
-2.655674
3.831145
3.664512
2.240429
4916104
4.059840
4.745293
2.924183
1.311829
2.046438

3.500204
3.088331
3.982947
5.273288
5.679487
4.793896
1.309336

-0.186558
1.990566
1.747899

-0.374902

-1.617909
1.328753
5.014916

0.265350

-3.226321

-1.758828

-3.086319

-0.154626
0.820852
0.517094

-0.767391

-1.747093

-1.442158
1.811707
1.280134

-1.004918

-2.749064

-2.201601

-3.943346

-2.458657

-3.466050

-2.591072

-1.191757

-1.105231

-4.063912

-3.642477

-2.724545

1.013774
-0.253431
-1.074691
-0.624620

0.643689

1.460165

-0.883076

0.926742
-0.022143
-1.429039
-1.629456
-0.834932

1.944646

1.188779
-1.641068
-1.148555
-0.713307

1.168823
-0.157042

0.347541

1.406909

1.956300

1.444185

0.390043
-0.097169

1.796345
2.777279
1.865103

-0.013180

0.953865

1.919370

1.580837

-0.954080
-1.632803

0.004546
-1.353910
-0.765192
-2.100283

-0.713471
-0.286498
0.409861
0.691726
0.270329
-0.435116
-0.684513
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cis-5b
E =-3341.49324103 a.u.

0.476467
0.023767
-1.066279
-2.117548
-1.759478
-0.712559
-1.818153
-2.235633
-3.183732
-2.717911
-3.005949
-1.943506
-2.701450
-2.076039
-4.014348
1.230440
-0.383298
0.864058
-0.598802
-1.121576
-0.359341
-4.695135
-3.798535
-4.517917
-2.752450
-1.117984
-1.928822
-3.629674
-3.522899
-2.066758
-2.697927
-3.723142
-2.238256
3.665189
5.962449
6.685871
5.107753
2.809727

-0.415300
1.034318
1.287739
0.164285
-1.126247
-1.344057
2.577959
2.888975
0.462227
-2.253470
-2.245619
3.344020
4.551908
-3.615048
-2.101482
-0.632353
1.238348
1.720670
1.367632
-1.202654
-2.368599
-2.932344
-2.121037
-1.164134
-4.400468
-3.747462
-3.774191
-3.109788
-1.338371
-2.324503
5.045609
4.314876
5.188546
-2.064690
-1.266472
0.991992
2.445614
1.643602

1.075651
1.141521
0.094717
-0.080477
0.251779
1.268797
0.390190
1.485362
-0.609927
-0.074564
-1.590685
-0.707976
-0.528897
0.252516
0.745066
1.836896
2.140830
0.988030
-0.893052
2.282889
1.193964
0.525657
1.820267
0.504959
-0.098281
-0.263010
1.325770
-1.845296
-1.898656
-2.150211
-1.501011
-0.221604
0.229774
0.723935
1.234198
0.486484
-0.768987
-1.266213
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0.086747
0.291881
-0.970616
-2.114643
-2.200628
-1.077102
1.810155
-3.463039
-3.790858
-3.271075
-1.177141
-1.584573
-4.230375
-5.543661
0.184613
-2.194851
-1.228428
-0.836577
-2.003942
-0.016716
0.982472
0.562121
0.056811
0.956020
0.548504
-1.598953
-2.570515
-0.855086
-2.254370
-1.883707
-3.186719
-6.016529
-6.107838
-5.478078
3.258140
3.967433
5.033872
5.392290
4.689552
3.630494
3.682939

0.677613
-0.727512
-1.549180
-0.864170
0.675458
1.371812
-1.599933
-1.430780
-1.593605
1.204917
2.879519
3.502022
-1.753396
-2.240902
3.485000
3.225622
-1.600488
-2.577013
-1.038065
0.616502
1.260244
-0.684997
4.569347
3.300328
3.134155
4.594119
3.163543
3.238267
4.313301
2.795812
2.847753
-2.463264
-1.476001
-3.140416
-0.741393
0.303179
0.903763
0.465201
-0.582204
-1.190953
0.639021

-0.594959
-0.041451
-0.241482
0.515918
0.365874
-0.003307
-0.982295
0.082246
-1.073182
0.658363
-0.148521
1.202632
1.137894
0.813860
-0.538131
-1.254607
-1.306315
0.113288
1.592774
-1.688245
-0.388597
1.018546
-0.613333
0.217599
-1.509049
1.109687
1.517018
1.977188
-1.377600
-2.214305
-1.005119
1.770731
0.274396
0.196051
-0.042589
-0.645232
0.027690
1.303522
1.904118
1.229807
-1.637787
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5.581715
6.221116
4.971531
3.091901

3.508649
3.233318
3.974571
4.973268
5.241422
4.510795
1.864173
0.371318
-0.978629
-0.917175
-1.149032
-1.820387
-1.996714
-1.370053
-3.446455
-3.997053
-2.245902
-0.986318
-0.204132
-4.056870
-5.448986
-0.192265
-2.379808
-1.695101
0.060578
-1.786269
-2.281535
-2.937759
-2.953625
-0.073417
-0.736131
0.789088
-0.077013
0.810479

1.714654
0.934068
-0.932246
-2.018604

0.690754
-0.644614
-1.290460
-0.599188

0.735664

1.378973
-1.608927
-1.305244
-1.031587

0.292206

1.333094

0.852705
-0.674755
-2.223598
-0.924082
-0.452251

1.485118

2.796298
3.431627
-1.735428
-1.992796
3.005299
3.440918

0.312994

0.399256
-1.178350

4.512832

2.981672

3.314548

4.504381

3.298307

2.976206

4.080534

2.568261

-0.444957
1.826956
2.893576
1.681916

-0.319287
-0.005352
0.990030
1.678015
1.368302
0.367362
-0.964933
0.319956
-0.378725
-1.176923
-0.168201
0.921249
0.747285
-1.261682
0.368485
-0.606351
1.877978
-0.427766
0.738495
1.252805
0.994363
-1.727663
-0.567156
-1.950116
-1.650183
1.693191
-0.773982
-1.390946
0.353462
0.554871
1.681508
0.827088
-1.898287
-1.667356
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a.u.

-0.704282
-5.779405
-6.014567
-5.574141
0.295347
0.677160
2.941707
4.719931
6.020936
5.543254
3.766896
-0.627923
-1.418306
-2.340463

-3.969222
-3.521283
-4.235988
-5.365509
-5.807131
-5.112513
-1.992957
-0.736475
0.312609
1.425050
2.664615
2.423004
1.141756
1.806470
2.098205
3.495633
4.052980
3.678538
2.906431
4.609833
1.801177
2.215034
3.235988
1.548045

2.584517
-2.643344
-1.057788
-2.486105
-2.197108
-0.458643

1.184821

2.416244

1.271948
-1.104973
-2.330947
-2.373144
-3.147231
-2.065263

-1.461105
-0.314597
0.882239
0.939536
-0.205146
-1.406528
-0.420792
0.829407
0.131263
1.083109
0.158770
-0.966318
-0.899698
2.215248
2.075192
-1.961154
-2.540520
0.443915
-3.109751
-1.260352
3.404044
4.527949
4.381594
4.655941

-2.599230
1.804229
0.994316
0.026874
0.946639
0.937559
-1.102501
0.119513
1.902683
2.452864
1.220371
-2.055069
-0.672583
-1.739191

0.417394
-0.247094
-0.119115
0.697685
1.365756
1.217379
-1.416970
-0.510986
0.365074
0.900418
1.002674
0.264902
-0.443745
-0.037457
-1.209482
-0.049231
1.265557
1.623871
-0.884545
-0.851890
0.593209
-0.204792
-0.565830
-1.061355
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trans-5c¢

E =-3380.81340803 a.u.
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-0.358175
-1.343302
-0.265432
1.282403
0.641696
1.195324
2.160885
-3.910608
-5.909886
-6.692767
-5.453452
-3.419569
4.828147
4.485395
3.258041
5.400565
4.212874
5.049166
3.704135
2.119574
2.499338
-1.096617
0.377622
-0.876114

-0.997668
0.329075
0.044626

-0.905242

-2.070664

-1.934716
1.151595
2.917659
3.171178
4.460067
5.505859
5.261624
3.972925
1.218690

-0.560269
1.532926
1.364321

-0.562779
-1.869638
1.496819
5.390965
1.763116
1.874767

-0.161510

-2.301836

-2.391370

-3.282181
-1.754239
-3.038508
-1.976300
-0.844789
-0.447886
-3.826002
-3.646975
-2.762169
-1.285978
-1.083972

0.171219

-1.372842
-0.611431
0.884447
1.318915
0.355050
-0.973735
-1.124983
-0.373934
0.946182
1.473939
0.683639
-0.638002
-1.166000
-1.082356

1.564784
0.065735
-1.336314
-1.479525
-0.463647
1.884000
0.458881
-0.665044
0.799031
1.993770
1.730537
0.309273
1.041193
1.885510
1.832609
-1.103635
-1.784958
-0.268827
-1.106220
-0.343751
-1.839665
1.213196
2.183813
2.195905

1.201071
1.177920
1.244975
0.126017
-0.196032
0.136777
-0.600417
-0.411636
-0.805138
-0.706853
-0.226286
0.152286
0.058438
2.326233
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cis-5¢

E =-3380.81340803 a.u.
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-1.511788
-1.410158
-2.019345
-3.021832
-3.002903
-4.348890
-2.006371
-3.105294
-2.620136
-0.420984
0.974685
-0.350590
-1.458205
-0.778145
-5.116645
-4.265838
-4.672127
-3.386742
-1.659969
-2.588880
-3.805144
-3.453642
-2.124327
-1.838839
-3.091959
-1.568209
3.779988
6.073890
6.509569
4.646968
2.363034
1.384897
2.193798
0.750452

3.990725
3.248542
3.696586
4.858498

2.682828
3.514464
4.804031
0.808057
-1.948570
-1.605330
2.992244
-1.894974
-3.392303
1.108029
1.463075
1.375645
-1.232963
-2.432163
-2.320163
-1.667568
-0.599854
-4.058910
-3.690821
-3.560174
-2.664034
-0.923063
-2.096924
5.342987
4.693839
5.330150
-2.194887
-1.260189
1.093812
2.500064
1.555711
-2.163816
-0.588108
-0.841963

-1.069938
-0.741563
0.284595
0.992624

0.425747
-0.626790
-0.449184
-0.827010

-0.317893

0.350714

1.488781

-1.856867

0.059219
2.214686
1.197247

-0.816233

2.193424

1.091002

0.032023

1.442657

0.079448
-0.347617
-0.376703

1.140832
-2.202766
-2.202767
-2.302119
-1.379661
-0.270718

0.396432

0.346158

0.518711
-0.154367
-1.012180
-1.197866

2.282612

2.297842

3.290449

0.968119
-0.173548
-1.015251
-0.702892
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5.585094
5.152171
1.683825
0.216473
0.097661
-1.089481
-2.279591
-2.280462
-1.051657
-3.550300
-4.500241
-5.752802
-3.354444
-1.106972
-1.973604
-3.678269
-1.643347
0.314413
-1.153251
-1.008424
-2.382645
0.079321
0.988849
0.509643
0.242304
0.988464
0.768693
-1.605696
-2.671340
-1.018886
-1.973715
-1.569600
-3.002309
-6.392269
-6.187966
-5.611249
3.137172
5.198382
6.491247
5.720740
3.657680

0.673288
-0.360502
-1.765236
-0.751015
0.625882
1.388450
0.747215
-0.791169
-1.540625
-1.314960
-1.609813
-2.053057
1.324953
2.895868
3.259096
-1.466882
3.561994
3.439115
-1.649827
-2.549555
-0.943503
0.496766
1.200360
-0.675923
4.526878
3.232166
3.061086
4.651591
3.265854
3.289480
4.345639
2.798575
2.924899
-2.257129
-1.270368
-2.955494
0.518507
1.788528
1.222582
-0.619808
-1.884104

0.446014
1.278853
-0.641667
0.296591
-0.362666
0.083762
0.320357
0.503169
-0.029374
-0.161910
0.742474
0.192786
0.470886
-0.097748
-1.321136
-1.357644
1.185873
-0.336262
-1.115434
0.398036
1.582788
-1.453583
-0.118872
1.795969
-0.434247
0.502343
-1.257631
1.072809
1.388750
2.044730
-1.466202
-2.230658
-1.184621
1.051883
-0.433642
-0.407767
-1.915919
-1.360250
0.686835
2.167991
1.604161
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0.531378
1.477536
-0.250895

2.422350
1.228938
1.283377
2.780434
3.474927
-0.096419
4.636102
2.998305
3.592626
4.257085
2.954803
3.066603
4.683923
5.042873
3.543717
-0.378556
-0.050064
1.444319
0.713263
0.841049
2.159824
3.150081
-1.548085
-3.034497
-3.619648
-4.706115
-5.215414
-4.637136
-3.548907
-3.223209
-5.156733
-6.063596
-5.032965
-3.097581

-1.678802
-0.202033
-0.085024

-0.059147
-0.718267
-2.191306
-2.522716
-1.199150
-0.008374
-1.047067
1.152347
1.983902
3.119606
1.339558
-3.293684
3.668104
2.790572
3.742331
-0.057982
1.036391
-0.679868
-2.856758
-2.269622
0.221143
-2.850682
-0.880569
0.002398
-0.561258
0.065844
1.254622
1.815449
1.191020
-1.490625
-0.376593
1.740603
2.738517
1.619946

2.234640
1.986726
2.320072

0.515753
-0.203235
0.269512
0.319413
0.639541
0.051762
0.932876
-0.187489
0.686533
0.104913
-1.385215
1.041279
0.944632
-0.579540
-0.441332
1.107629
-0.264195
-1.279522
-0.383335
1.271858
1.545625
-0.662587
-0.991476
-0.138151
1.001043
1.613069
1.086052
-0.054459
-0.666918
1.399145
2.497649
1.560811
-0.469770
-1.556558
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3.260409
2.818459
3.364455
4.340868
4.776226
4.236109
1.484380
-0.124327
-1.316449
-2.673236
-2.685381
-1.675488
-1.160316
-3.012787
-2.292872
-3.385172
-4.251904
-4.702063
-2.143026
-5.712177
-4.707258
-4.049535
-1.399819
-0.305931
0.122739
-0.122122
-1.776355
-3.472418
-0.878674
3.024657
4.761858
5.537036
4.573873
2.838948

-0.167696
1.249717

1.487293
0.162760
-0.693314
-0.224076
1.100301
1.954752
-0.497546
0.000002
-0.850361
-0.476782
-1.279426
-2.420652
-2.343038
0.981799
1.799915
-1.042394
1.260523
2.607161
-3.373202
2.650251
2.827562
3.321545
-0.759998
1.061940
-0.167475
-2.666741
-2.970900
-0.923271
-2.245005
-1.723331
-0.893244
1.464874
2.985578
2.145116

-0.047577
-0.618379

-0.283643
-0.201047
0.761461
1.641730
1.561847
0.598557
-1.426270
-0.362349
-0.823076
-0.160719
1.164697
1.032748
-0.413356
0.056020
0.588402
2.120287
-0.397881
-0.167003
1.301931
-0.574690
0.903311
-0.675873
-1.912553
-0.510328
0.688753
-0.521984
-1.067987
-0.768552
1.767335
0.813331
2.387561
2.246834
0.532015
-1.037569

0.981179
1.095318
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2.215211
2.158817
0.757139
-0.163429
3.643040
4.339599
5.732821
3.158496
-1.001120
4.101078
6.134935
6.237360
5.852329
-0.786047
-2.836819
1.655379
1.225222
1.904195
0.820027
0.337976
0.182756
-1.179303
-3.458388
-4.796541
-5.515760
-4.898593
-3.564716
-2.896225
-5.274465
-6.556425
-5.457505
-3.084334

0.074641
-1.275401
-2.424311
-2.419476
-1.071215

0.044436

-0.043754
1.497605
2.072513
1.483569
-0.506637
-0.528874
-0.859026
2.184141
-0.751765
-0.811109
-0.831979
-0.125967
-1.854138
-0.440947
-0.339261
-0.382728
-1.709966
-0.375546
3.161992
1.797900
1.810570
1.873682
0.777732
1.055839
0.222717
-0.896036
-1.181300
1.421917
1.924348
0.440633
-1.551942
-2.059101

0.005980
-0.710122
0.157563
1.562596
2.262784
1.357847

0.032093
0.013086
-0.078635
1.008877
0.270342
-0.880988
-0.750878
0.075166
-0.701785
1.349708
-1.763862
-0.116498
-0.314352
1.792357
-0.285132
2.086605
1.012597
-0.968429
-0.014915
-1.056826
2.000579
0.885363
-0.853932
-0.566024
0.292378
0.857211
0.563991
-1.523135
-1.011377
0.516629
1.519390
0.986234

-0.020252
-0.127470
0.438916
-0.195911
-0.164974
-0.734537
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-3.779293
-4.655564
-5.998675
-3.412380
1.465838
-4.043092
-6.565791
-6.407683
-6.017893
-1.502826
-1.242406
-2.272323
-1.156086
-0.838718
-0.126420
1.011618
0.347717
3.020593
3.814745
4.957267
5.308764
4.521076
3.383967
3.536029
5.570418
6.197697
4.796707
2.777066

-0.500273
-0.104334
-0.590395
2.056219
-1.193201
-1.272040
-0.173875
-0.248727
-1.683088
-0.941738
-1.667272
0.304393
3.201249
2.510538
1.192374
1.863101
0.137275
-0.368125
0.501670
1.074118
0.781471
-0.091680
-0.671547
0.723521
1.748606
1.227499
-0.329107
-1.365999

0.229495
1.171876
1.004332
-0.689733
-0.797005
-0.665408
1.837077
0.050297
1.032346
-1.174942
0.403251
1.517548
-0.720419
0.881727
-1.805687
-0.641498
1.033119
-0.012054
-0.767468
-0.203848
1.115024
1.869194
1.305395
-1.793060
-0.795668
1.552891
2.893346
1.878923
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Figure S1. Perspective view of the structure of 3g, showing the crystallographic
labeling.
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Table S2.  Crystal data and structure refinement for compound 3g.

Identification code 39

Empirical formula C14 H23 N O3
Formula weight 253.33
Temperature 2952) K
Wavelength 0.71073 Agst
Crystal system Monoclinic
Space group P21/c

Unit cell dimensions

a=9.847(4)Agst alpha = 90deg

b=12.586(2)Agst beta =99.81(2)deg

c =11.541(3)Agst gamma = 90deg

Volume 1409.4(7) Agst@3

Z 4

Density (calculated) 1.194 Mg/m@3
Absorption coefficient 0.083 mm@-1

F(000) 552

Crystal size 0.40 x 0.40 x 0.30 mm

Theta range for data collection

2.41 to 25.18 deg.

Index ranges

0<=h<=11; -1<=k<=15; -13<=I<=13

Reflections collected

2941

Independent reflections

2526 [R(int) = 0.0424]

Reflections observed (>2sigma)

1329

Data Completeness

0.999

Max. and min. transmission

0.9755 and 0.9676

Refinement method

Full-matrix least-squares on F@?2

Data / restraints / parameters

2526/0/168

Goodness-of-fit on F@?2

1.057

Final R indices [[>2sigma(I)]

R~1=0.0430 wR~2=0.0914

R indices (all data)

R~1=0.1213 wR~2=0.1130

Largest diff. peak and hole

0.137 and -0.165 e.Agst@-3

S33



Table S3. Atomic coordinates ( x 10@4) and equivalent isotropic displacement
parameters (Agst@2 x 10@3) for YJD.U(eq) is defined as one third of the trace of the

orthogonalized Uij tensor.

Atom X y z U(eq)
N(1) 7184(2) 5313(2) -1423(2) 41(1)
o(1) 8111(2) 6642(2) -153(2) 65(1)
0(2) 6350(2) 5424(2) 1838(2) 75(1)
0@3) 8589(2) 5309(2) 2528(1) 55(1)
C(1) 7045(2) 4150(2) -1359(2) 38(1)
C(2) 8304(2) 3562(2) -1650(2) 47(1)
C(@3) 8335(3) 2408(2) -1261(2) 55(1)
C4) 8349(3) 2332(2) 51(2) 54(1)
C(5) 7080(3) 2856(2) 366(2) 48(1)
C(6) 6880(2) 3996(2) -75(2) 38(1)
C(7 7851(2) 4838(2) 549(2) 41(1)
C(8) 7735(2) 5727(2) -366(2) 45(1)
C) 7492(3) 5224(2) 1685(2) 44(1)
C(10) 8347(3) 5641(2) 3671(2) 68(1)
C(11) 6914(2) 5957(2) -2523(2) 47(1)
C(12) 6200(3) 5275(2) -3546(2) 66(1)
C(13) 8276(3) 6374(3) -2808(3) 69(1)
C(14) 5945(3) 6861(2) -2347(3) 67(1)
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Table S4. Bond lengths [Agst] and angles [deg] for 3.

N(1)-C(8) 1.352(3) N(1)-C(1) 1.473(3)
N(1)-C(11) 1.492(3) 0(1)-C(8) 1.222(3)
0(2)-C(9) 1.194(3) 0(3)-C(9) 1.3293)
0(3)-C(10) 1.442(3) C(1)-C(6) 1.530(3)
C(1)-C(2) 1.530(3) C(1)-H(1) 0.9800
C(2)-C(3) 1.519(3) C(2)-H(Q2A) 0.9700
C(2)-H(2B) 0.9700 C(3)-C(4) 1.514(3)
C(3)-H(3A) 0.9700 C(3)-H(3B) 0.9700
C(4)-C(5) 1.511(3) C(4)-H(4A) 0.9700
C(4)-H(4B) 0.9700 C(5)-C(6) 1.524(3)
C(5)-H(5A) 0.9700 C(5)-H(5B) 0.9700
C(6)-C(7) 1.524(3) C(6)-H(6) 0.9800
C(7)-C(9) 1.496(3) C(7)-C(8) 1.529(3)
C(7)-H(7) 0.9800 C(10)-H(10A) 0.9599
C(10)-H(10B) 0.9599 C(10)-H(10C) 0.9599
C(11)-C(14) 1.521(3) C(11)-C(13) 1.527(3)
C(11)-C(12) 1.531(3) C(12)-H(12A) 0.9599
C(12)-H(12B) 0.9599 C(12)-H(12C) 0.9599
C(13)-H(13A) 0.9599 C(13)-H(13B) 0.9599
C(13)-H(13C) 0.9599 C(14)-H(14A) 0.9599
C(14)-H(14B) 0.9599 C(14)-H(14C) 0.9599
C(8)-N(1)-C(1) 111.34(19) C(8)-N(1)-C(11) 123.02)
C(1)-N(1)-C(11) 125.35(19) C(9)-0(3)-C(10) 116.9(2)
N(1)-C(1)-C(6) 101.60(18) N(1)-C(1)-C(2) 112.54(19)
C(6)-C(1)-C(2) 111.99(19) N(1)-C(1)-H(1) 110.1
C(6)-C(1)-H(1) 110.1 C(2)-C(1)-H(1) 110.1
C(3)-C(2)-C(1) 111.9(2) C(3)-C(2)-H(2A) 109.2
C(1)-C(2)-H(2A) 109.2 C(3)-C(2)-H(2B) 109.2
C(1)-C(2)-H(2B) 109.2 H(2A)-C(2)-H(2B) 107.9
C(4)-C(3)-C(2) 110.6(2) C(4)-C(3)-H(3A) 109.5
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C(2)-C(3)-H(3A) 109.5 C(4)-C(3)-H(3B) 109.5
C(2)-C(3)-H(3B) 109.5 H(3A)-C(3)-H(3B) 108.1
C(5)-C(4)-C(3) 110.3(2) C(5)-C(4)-H(4A) 109.6
C(3)-C(4)-H(4A) 109.6 C(5)-C(4)-H(4B) 109.6
C(3)-C(4)-H(4B) 109.6 H(4A)-C(4)-H(4B) 108.1
C(4)-C(5)-C(6) 113.3(2) C(4)-C(5)-H(5A) 108.9
C(6)-C(5)-H(5A) 108.9 C(4)-C(5)-H(5B) 108.9
C(6)-C(5)-H(5B) 108.9 H(5A)-C(5)-H(5B) 107.7
C(7)-C(6)-C(5) 117.50(19) C(7)-C(6)-C(1) 102.01(18)
C(5)-C(6)-C(1) 114.50(19) C(7)-C(6)-H(6) 107.4
C(5)-C(6)-H(6) 107.4 C(1)-C(6)-H(6) 107.4
C(9)-C(7)-C(6) 114.66(19) C(9)-C(7)-C(8) 111.5(2)
C(6)-C(7)-C(8) 102.44(18) C(9)-C(7)-H(7) 109.3
C(6)-C(7)-H(7) 109.3 C(8)-C(7)-H(7) 109.3
0(1)-C(8)-N(1) 127.3(2) 0(1)-C(8)-C(7) 124.5(2)
N(1)-C(8)-C(7) 108.2(2) 0(2)-C(9)-0(3) 122.9(2)
0(2)-C(9)-C(7) 124.5(2) 0(3)-C(9)-C(7) 112.6(2)
0(3)-C(10)-H(10A) | 109.5 0(3)-C(10)-H(10B) | 109.5
H(10A)-C(10)-H(10B) | 109.5 0(3)-C(10)-H(10C) | 109.5
H(10A)-C(10)-H(10C) | 109.5 H(10B)-C(10)-H(10C) | 109.5
N(1)-C(11)-C(14) 108.6(2) N(1)-C(11)-C(13) 109.55(19)
C(14)-C(11)-C(13) 111.5(2) N(1)-C(11)-C(12) 110.0(2)
C(14)-C(11)-C(12) 107.92) C(13)-C(11)-C(12) 109.4(2)
C(11)-C(12)-H(12A) | 109.5 C(11)-C(12)-H(12B) | 109.5
H(12A)-C(12)-H(12B) | 109.5 C(11)-C(12)-H(12C) | 109.5
H(12A)-C(12)-H(12C) | 109.5 H(12B)-C(12)-H(12C) | 109.5
C(11)-C(13)-H(13A) | 109.5 C(11)-C(13)-H(13B) | 109.5
H(13A)-C(13)-H(13B) | 109.5 C(11)-C(13)-H(13C) | 109.5
H(13A)-C(13)-H(13C) | 109.5 H(13B)-C(13)-H(13C) | 109.5
C(11)-C(14)-H(14A) | 109.5 C(11)-C(14)-H(14B) | 109.5
H(14A)-C(14)-H(14B) | 109.5 C(11)-C(14)-H(14C) | 109.5
H(14A)-C(14)-H(14C) | 109.5 H(14B)-C(14)-H(14C) | 109.5
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i h - T
ci — | — Jl_ L "'L_.u - kAl ‘J »—A-———— _a.Ll'» - drion e t=1
i 1
S - T T . T 1
8.0 49 3.0 e A |
A AN JNSKY N AT !
S A= . -t Sew - 1 |
S ] 133233 § £% |
a8 R 18303 & 3 !
G G - oo ] = S |
|
Al X : parts — N S
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]\'JD—HK-I-CIM —-—— PROCESSING PARAMETERS ————
= Igingle pulse decoupled gated NOE dc_balance
_ sexp : 2[Hx]
trapezoldd : ©0[%] : 80[%] : 100[%]
zerofill : 1
4 £f€ : 1 : TRUE
4 O O machinephase
] ool
< ]
- E N OMe
: ] SePh
i <] ——== ACQUISITION PARAMETERS —-——
g— Darived from: YJD-HE-1-C13.1
4 File Name = YJD-HX-1-C13.4
i Author -
1 Sample ID = S§805151
| 1 Centent = single pulss decoupled
E la Creaticn Date = S5-JAN-2004 23:07:32
=
- Revision Date = S5=—JAN-2004 23:13:56
g Spec Sits = BOALOO I
] Spac Type = DELTAZ_NMR
1 Data Format = 10 COMPLEX
ions - X
E Dim Title - 130
3 Dim Sixze - 6214
1 Dim Onits = [prm]
] Experiment = single_pulss_ dec
1 Proba_id - 3204
4 Tenp_get = 33.5[4C]
1 Spin_get - 15[Hx]
1 Solvent - o
1 Recvr_gain - &0
3 Scans - 942
X_prescans 4
1 Digical filter TRUE
1 rilter_factor ]
X_points = 32768
4 X _domain = 13C *
1 X_cffsst = 130[
- X _freq = 100.352530333[MH=]
5 X_sweep = 31.40703518 [kHx]
3 X_acqg_time = 1.04333313[s]
- 4 X_resclution = 0.95846665[Hx]
Relaxation_ delayw 2[s]
Repetition_time = 3.04333313([s]
o X_angle = 30 [deg]
27 X_S0_width = 21.5[us]
X _pulase = T.16666667 [us]
- X_atn = 7.4[aB]
. Noe_time - 2[m]
E Decoupling = TRUE
Irx_domain = 1H
L Irr freq = 395.78215838 [MHx]
., . } ) Irz_offset -5
= - b st eyt A Wtpripi bl i Irr_pwidth = 0.115[me]
3 Irr_ato_noe = 21[4dB] .
Irr_atn_dec = 21 [4n]
Irr_noise -
T T T T T T I T T T T T T T T T T T T ::4_“-. - g{u}
AN - us
180.0 Y 160.0 1500 140.0 " 120.0 1100 100.0 90.0 80. 70.0 GO-P 40.0  30. 20 10.0 ey Lae: - ifus]
| I | Obs_pwidth = 1[us]
3 Qui_peideh = 1[us]
- - Qua_pwidth - L[us]
= l'-‘- ﬂ E 5 g E § Bax_pewidth = 1[us]
- § - s - g - 3] Sep_peidth = 1[us]
8 HRERE FR2 g GR% s Sctpwidh D ilual
- Dec_pwidth = 1l[us]
X : parts per Million : 13C
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X : parts per Million : 1H




o . AR T

30.0

10.0

(Millions)

e

" S— — — — _-.. — —_—
singie pulse decoupled gated NOE

de_balances
sexp : 2[Hx]
trapesoldd : 0{%] : 80[%] : 100[%]
zerofill : 1
4 . | £t ¢ 1 1 TRUE
| machinephase

O Pom
1 (@] base_correct : Mone : ©
base_correct : Mons : O

s N OMe |
—=—- ACQUISITION PARAMETERS —--—
S— Dearived from: YJD-6-23-C13.1
File Hame - YID-6-23-C13.4
-
Sample ID = a#752138
3a Contant = single pulss decoupled

Creation Date = G=TAN-I004 21:10:55

| Revision Date - §-JAN-2004 31:30:15

Spec Site - ECALDO
Type = DELTAZ NMR
Data Format = 1D REAL -
dcos - X
Dim Title = 13C
] Dim Size = 26214
Dim Units = [ppea]
] Expariment = single_pulss_dec
4 Probe_1id = 3304
4 = 23.1[acC)
1 apin_get = 15[Hx]
q Solwvent - =D
E Recvr_gain = 58
1 Scans - 374
1 X_prescans -
1 Digital filter = TRUE
Filter_factor - 8
1 X_podnts - 32758
X_domain - 13C
1 X _offaat = 130 [ppes
] X_freq = 100.52530333 [MEx] .
1 X_swaap - 31. ufrn:s:l.llnsi
] X_acq time = 1.04333312
] X_resclution - 0. ssussssl--l
] Relaxation delay= 2(s]
] Repetition time = 3.04333312(s]
] x le = 30[Asg]
] X_50_width - 21.5[us]
] X _palse = T.16666667 [us]
] X_atn - T.4[AB]
] How_tims - 2[s]
Decoupling - TRUE
Trr_dcmain - 1H
Irr_freq = 399.78219838 [MHzx]
Irr_offset = 5 [ppm]
Irr pwidtch = 0.115[m=a]
Ixrr_atn_nos = 21[4B] |
Irr_atn_dec = 21[aB] |
Irr_nolse - WALTZ . |
T T T ,....,... T e i t = 0[us] |
240 0230.0 120 0 210.0 200 0 190.') 18-0.0 I'Tﬂ.o '160-0 lm 140 0 raﬂ.{l 110 0 100.0 90 0 SIJ lt 700 60.0 M?.'B 300 20.0 10.0 1] 2i$1d:h z EI[::; |
AY /['. ) A obs_pwidth = 1[us]
i / b i \ . | quipwiden - 1[us)
i) - & Qua_pwidth = 1[us]
28 = ) e "'g “§ "Q‘ Sex_pwidth = 1[us]
: i SeSE e o = 1[uw
28 ] o R ulciggss RN Hon pridth - 1[us]
- —— - gred At = 1lusl

3 parts per Mll.l.lnn z 13C
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9.00965

206262

.

200784
2.00331

20.0

(Millions)

X : parts per Million : 1H

- PROCESSING PARAMETERS ————

[Hz]
trapezoidd : 0[%] : BO[%] : 100([%]
;1

1 : TRUE

| £fr :
| machinephase
DEE

| ===- ACQUISITION PARAMETERS ————
Derived from: YJD-5-11.1

File Hame
Author
Sampla ID
Content
Creatlon Date

Revision Date
Spec Site

X_prescans

Digital_ filter

Filter_factor
%X_points

X _domain
X_offsat
X_frag
X_sweep

X_acqg time
X_resolution

elaxation delay=

R
Repetition_time
X_angle
X_90_width
X_pulss
X_atn
Prasat_tima
Dante_presat

Irz_freqg
Irr_offast

¥ID-5-11.3

S#745519
single pulse
10-JAN-2004 20:39:51

10-JAR-2004 21:03:20
ECA400

DELTAZ_HNMR
1D COMPLEX
x

1H

13107

[ppm]

single pulse.ex2
3204

21.5[d4c]
16 [Hz]
—D
30
]
1
TRUE

8

16384

1H

7L

399. 78219838 [MH=z]
8.00256082 [kHz]

2.04734464 [s1
0.48843755 [Hz]

S[a]
7.04734464 [s]
a5 [deg]

iH

3995.78219838 [MHz]
5 [ppm]

0.115[m=s]

ofus]

Oflus]

=2+

1H
399.78219838 [MHz)
5 [ppm]

1[us]

1[us]
1[us]




10.0 1] =10.0

20.0

-5-11-C13_copy.5

-single pulse decoupled gated NOE

~YJD

DISIRT

300

0.0

- 6L LR
ELLL'LY
DELE'TS

S0.0

S9£0°85

60.0

- L618'9L
ePElLL
- SRSPLL

B0.0

.0

100.0

110.0

BZ6TOTI

12000

PEEESET

130.0

150.0 140.0

160.0

19ET°L91
T06L'8IT

170.0

2100 2000 190.0  180.0

parts per Million : 13C

220000
X :

230.0

Coor 00 00z 001 0

(SUOITAD
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— B . - : = — .
| YID-5-12.3 Pt A o |
inel 1 balance |
s = sexp : 0.2[Hz]
trapezoid3 : 0[%] : B0[%] : 100[%]
zerofill : 1
o) 0] ££E 1 1 :
- machinephase
= |
|
, %NMOMe |
|
SePh ;
) — _— —
= § | ——-— ACQUISITION PARAMETERS |
i ] - | Derived from: YJD-5-12.1 |
n | File Nams = YJD-5-12.3 |
[~ | Author - |
1b | — | Ssample ID = S#762423
| = Content = single_pulse
4 — | Creation Date = 10=-JAN-2004 21:08:29 |
) |
4 bl | Revision Date = 10-JAN-2004 21:24:57 |
= - | | Spec Site = ECA400 |
| |
3 | | Spec Type = DELTAZ_ HMR |
| Data Format = 1D COMPLEX
| | Dimensions =X
| | Dim Title = 1H
| Dim Size = 13107
Dim Units = [ppm]
] | i Exparimant = gingle_pulse.exi
2 i3 | Proba_id = 3204 !
- | = | Temp_get = 21.6[dcC]
g 2 | = Spin_get = 15[Hz]
] oo | i | Solvent = CHLOROFORM-D
{ Recvr_gain = 28
| Scans =8
X_prescans =1
1 | Digital filter = TRUE
‘ Filter_factor -
4 f X_points = 16384
= | X_domain = 1H
S‘— | X_cffsat = 71
1 | X_fraq = 395.78219838 [MHz] |
1 e un X_swaep = 8.00256082 [kHz] |
1 | = | § | X_acqg time = 2.04734464[8]
| | g = | X_reasolution = 0.48843755[Hz]
] | | - | - | Relaxat ion_delay= 5([a]
{ | | Repetition time = 7_04734464[=] !
1 | i | = 45 [deg] i
1 ‘ | | | | = 5.5 [us] |
g | | | = 2.75[us] |
= | | | = = 3.6[dB] i
{ ] = 5[a] |
| ] = TRUE |
| = = 2[us] |
= 0.1[ms] i
attenuator= 40([dB] i
| . = 490 |
) = DEf |
) Il ¢ = 1u |
— AT e = 399.78219838 [MHz]
s G T — e e e e Irr_offset = g!ml . |
| Irr_pwidth = 0.115[ms |
3.0 2.0 : 1.0 0 | Dead.time oS .
J|k Delay = Of[us])
AR - | Tri_mode = Off
akh Tri_demain = 1H
# w3 g | Tri_£fregq = 399.78219838 [MH=z)]
A e Z | Tri_offset = 5[ppm]
e ? | Tri_pwidth = l[us]
| obs_pwiatn = 1[us]
Qui_pwidth = 1lfus]
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1 ¥ID-7-16SEC6 ———— PROCESSING PARAMETERS ————

da_lbalance
sexp 1 0.2[Nx]
trapazoidl : O[%] : BO[™] : 100(0%]
zerofill : 1

£ft : 1 1 TRUE

machinsphasse

N \“‘J\OMe _

1 ==== ACQUISITION PARAMETERS —-—-—
: Darived from: YJD-7-168EC.S

T

-

1 File Name = ¥JD-T—-168EC.6

: 3b author :
Sample ID = S#3295TS

4 L Contaat - pulss
Creatiocn Date = 16-FEB-2004 23:00:40

;H Revision Date = S-MAM-3004 21:39:32
4 Spec Site - RCALO0 .
1 Spac Type = DRELTAZ_MME
4 Data Format = 1D COMPLEX
Dimensions - X
Dim Titlae - 1H
i Dim Sixze = 13107
- Dim Taits = [ppem]
2 Experiment = single pulse.esxd
] Praobe_i1d4 - 3204
Temp_get = 20.3 [aC])
Bpin_get = 15 [H=x]
g_ Solvent = CHLOROFORM-D
I 4 Recvr_gain =- 34
i Scans -2
-1 |
T ! Digital_filter = TRUE |
E - Filter_factor -8 |
- [ § el tn = 16384 .
1 x_ ¢ = 1H
| 4 R 5 ] - X_offset = T7.5[ppm]
| 4 - - x_freq = 399.78215838 [MHx]
: X_sweep = 8.00356082 [kNx]
i ~ 11 = L3 = 2.04734464 (]
o) [ H e X_resoclution = O.48843755 (Hx]
t g_ Ralaxation delay= 5[s]
| -] Repatition tims = 7.04734464(s]
14 X_angle = 45 [dagr]
- - - - .
1 X_90_width 5.5[um]
| X_pulse = 2.75[us]
X_atn = 3.6[an]
_ Dante_preasat -
; 8 _mode = Off
¥ R Irr_domain = 1H
] Irx_freqg = 359.7T8219838 [MEx]
Irr_offset = 5[ppm] |
4 " | :I:rr__p:im - g.ll..'lls[-ll -
4 m_ i- - us
= — Ll PIPRR T .l. i S | llr\u.iiL,& | lay = Ofus]
E Tri_mode - Off
T T T Y —r T T L e e T i B e e e e e e T T T —1 ] Tri_ domain = 1H
7.0 6.0 5.0 4.0 0 0 Tri_fraq = 399.78219838 [MHz]
Iy 1K) | /L | Tri_offast = 5 [ppm]
! / gs pwidth - :E‘ull
1 ¢ s_pwidth - us]
| 2 = 22 TP EE Eigvas i
s §§§ﬂ§ Qua « 1fus]
o E .5"" 3 L= mSS 3= = 1f[us]
= i oed od 5 PN L P S S T| sep_pwidth = 1fus]
Oct_pwidth = 1[us)
ach = 1[us]
A X : parts per Million : 1H
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siiaasaadasasan

O o
J
& N " "OMe
: 3 ceew MOGUISIYION FARMINTERS -
] ved fxom: YID-T-26-C13.1
1 File Neme = ¥ID=-T=21§-C13.3
i: Mathox -
- Sempls ID - BSEIES34
Comtent = single pulse decoupled
. 3b Creation Date - J1-FEE-2004 23:115:58,
Asvision Date = Z1-FEE-2004 33:31:132
Spac Site - BCRA00
i. Sgec Type = DELTAD_ SR
Data Fosmat = 1D EERL
Dimeasdons - X
Dim Titis - 13
Dim Sime - 26214
Dim Tnics = [ppm]
a_ Exgeciment = single_pulss_dec
] Pzolew_id - 33204
] Tenp_pat - 23.s(ac)
] Spin_get = 14(mz)
] Solwenc - B
b Racws_gain - 5E
] Scans - 414.0
i i ¥ _
f A
4 -8
1 = 32768
] -5
3 ] - mm‘inl'-:l
7 X_swesp - 3140703518 [kus]
3 X _sog_time = 1.043333132 (»]
E')' ! X_saselwtion - girmml
z 4 Relamstion_delay= . .
: ] Rapetition time = 3.04333312(s]
: E_smgls = 30[dear]
5 :_— X_80_wiath - 21.5[ws]
i &7 X_puise = 7.16666667 [us]
3 X_skn = 7.4[88]
5 - 4 Hoa_time = 2[=]
: Decoupling - TROE
! Iry_domain - 1E
F Izz_fxwq = 395.78219838 [MEx]
E - Irr_ofifsst = 5 [ppm]
Irzr_pwidth = 0.115[m=]) X
Irr_atn_noe = 21(am] 2
1 Irr_atn_dec = 21[am]
Ixx, -
i B o A SR I o o T ; | R T T T T T T T T | Daad_time = Ofus]
230.0 220.0 210.0 206.0 190.0 180.0 T 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 70.0 0 40.0 10.0 —10.9 Belay = Olua)
Tri_pwidth = 1(us]
/ Obe_pwidth = ilus]
| [ oui_pwidth = llus]
- - e - = 1llus]
2 ¢ ® 2 3 s g = 1fus} |
a g =1 _pwidth = 1[us] i
g I:.-"é o ga ® Got_pwidth - :}:} i
- Dac_pwidth = 1[us] 1

X : parts per Million : 13C . :
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] N OMe

Liu

e

4c

40.0
1aalay

e
e

L

L

10.0
s

NN |

1]
=

{
J
|
]

Py
-]
A
=]
"
-

7.3273
5.0035
4.9595

X : parts per Million : 1H

3.7622—_

3.7353

5.04128

dc_balanos
sexp ¢ 0.2([Hx]
odd3 : O0%])

serofill : 1

EfE : 1 : TRUE

¢ BO[™] : 1000[%]

———— ACQUISITION PARAMETERS —-—-
TID-5-25.1

Darived from:
File Mams

x
Sample ID
Contsnt
Czeation Date

Revision Date
Spac Site

X_prescans
Digictal filtar
rilter factor

X_points
| X_domain

(
:
g
=
I
| Jl—.{__’lll
ﬁ 30 ﬁ%ﬁl_ﬁ 1w
Y g
8 g 3
o 5 3

ttenuat:

(RN RN NN

Crm

¥ID-5-25.3
28778879

_pulee
10-JAM-2004 21:34:38
10-JAM-2004 21:46:22

ECRACD

DELTAZ MR

1D COMPLEX

x

im

13107

[ppm]

single pulsse.exld
3204

a1.7[ac])
16(&=T
a3

B

1

TRUE

L]
16384
1

7 [ppm] i
399.78219838 [MHx]
8.00256083 [kix]
2.0473i464 8]
0.48043755 [Nx]

-
7 -04734464 [8]
aeg]

inm
399.78219838 [MHz]
5

«115 Cms]
[us]
Ofus]

Off

iH

399.78319838 [MEx]
5 [ppem]

1[usl}

1[us]
1[us]
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P

G-

(Millions)

I’

100 200 300 40.0 500 600 70.0 800 90.0 100.0 110.0 1200 130.0 140.0 150.6

|

IS R N |

sl by by

pad s d ool ey

s

single pulse

133
decoupled gated NOE

%NMOMG

4c

xoid3 : O[%] : G0[%] : 100[%]
merofill : 1
£ft 1 1 : TROE
D=
base_correct : None : 0
——=—e ACQUISITION PAPANETERS —-—-
Darived from: YJD-5-35-Cl3.1
File Mams - ¥JD-5—-25-C13.3
Author -
Sasple ID - AATTIN59
Content = single pulss dscoupl
Creaation Date = 10-JAM-2004 21:53:01
Revision Date = 1LO0-JAM-2004 21:59:31
Bpec Site = RECALOO
- DELTAS MMR
Data Formsat = 1D RERL
A - X
Dim Title - 130
Dim Size = 6314
Dim Units - [ppm]
Expariment = single_pulss_dec
Probe_id - 3204
Temp_gat = 23.1[aC)
t = 16[H=x]
Bolvant = CHLORODFORM-D
Recwr, - 54
Scans = 308
X_prescans - d
Digital_filter = TRUK
riltear_factor -8
| = 32768
| X_domain = 13C
X_offsst = 110(
= 100.53530333 [mMEx]
= 31.40703518 [kH=x]
= 1.043333132(s]
| ut = 0.9584&6665 [Hx]
Ralamxation delay= 2([a]
3.0433%3313 (=]
30 [dagx]
21.5[as]
7.166686667 [us]
7.4 [am]
2[m]
TRUE

= Lo )
]
I TT T T FrrITT I T TV T T T T Y T r ™ T[T LIS AL, B BRI B LS
230.0 220.0 210.0 200.0 190.0 180.0 17Ihll 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 50.0 70.0 60.0 1].0
I | | A I
= [+
33 3 3 2§
;w R ] i bt}
& g s NN L AR
- — —
X : parts per Million : 13C

0.0186—=

—10.0

do_balance
saxp : 2[Ex]

Dec_pwidth

im
399.78219838 [MHx]
S[

0.115[ms]

21[4am]

- 21[aB]
| WALTZ
Dead_tims 0 [us]
Delay O [us]
Tri_pwidth 1[us]
Oba_pwidth 1[us]
Qui_pwidth 1[us]
Qua_pwid 1(us]
Secx_pwidth 1[us=]
Sep_pwidth 1[um]
Oct_pwideh 1[us]
¥on_pwidth 1[us)
1[us]
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{¥JD-7-27.5 ———- PROCESSING PARAMETERS ———— .
|single. § dc_balance
3 sexp : 0.2[Hx]
] y trapexoldd : O[%] : 80[%] : 100[%]
4 L sercfill : 1
] O O £Ee : 1 : TRUE
o] machinsphase
] N OMe
SePh
g ~=== ACQUISITION PARAMETERS ---—
Derived from: YJD-7-37.1
File Hame = YID-T-27.5% .
Author -
1c Sample ID - 88715290
Content = single_pulse
] Creation Date = 12-FEB-1004 19:49:57
g* Revision Date = 12-FEB-2004 20:09:08
1 Bpac Bitas = BCALOO
] ~ = DELTAZ_NMR
1 § Data I'I:mt - ;n COMPLEX
] ] Dim Titls = 1H
= Dim Size = 13107
¥ Dim Units -
1 t = single_pulse.exl
B Probe_id = 3204
1 TeED_get = 19.8[4cC)
apin_get = 14[Ex] .
1 Solvent - =D
] Recvr - 30
g_. - =8
1 - X_prescans -1
1 Digital_filter = TRUE
1 n Filter_factor -8
4 s = 16384
1 X_domain - 1H
] X_ocffset = 7 [ppm]
s ] X_freq = 39%,782319838 [MEx]
— X_swaap = B.00256082[kAx)
E . x_scq_time = 2.04734464 [s)
1 - X_resclutica = 0.48843755 [Hx]
] Relsxation delay= 5([s
] Repatition time = 7.04734464(s)
4 X_angle - 45 [Aeg]
1 Z_90_width - 5.5 (um]
= X_pulse = 2.75[as]
= ' I (2 X_ata - 3.6(am] .
R Dante_presat = FALSE
g 1 | Irr_mode = off
2 i Irr_Socmain - 1H
] Irr_freq = 399,78319838 [MHz]
] Irr_offset = 5 [ppm}
1 Irr_pwidth = 0.115[ms]
I JLI h' Dead_time = D[us]
[ — — S 1 S - il J. S el | Delay = O[us]
H Tri - off
T T T T T — L B e e e e e i T T T —r T T T T —T T T ™ T g:t_ﬁ—-‘ in - ,;,gg R —
3 i _freq - . =
8.0 | 6.0 p : 4.0 I 3.0 e 1| 10 i Tri_offset = 5[ppm]
\ / | \ WA I\ Sl i
S -
SEERY B g -igsd IS8 £ Sifmas Il
2ER89 4 g SR8 E354 S Sen pwiden Z lfus
[ o) ol o L ] -+ mmmm v ST Sep_pwidath = 1[us] -
Oct_pwidch - 1[us)
Hon_pwidth = 1[usl
A X : parts per Million : 1H
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~ vm-r-z-cr13mcs T R Fanemmng ———
. Jeinghe puise deconpied gated NOE - e
F o[u] : 89w} 100 (%]
3 z-!ul H l.. 1 Ll
!: s 13 weum
E i mechinechess
; O O &m : Boma : O
= %NMOMQ
i SePh . p—
" Darived Srem: T-27-CLISWC . 1
rile Wams = ¥ID-7—-37-C1I1EmC.3
' e :
Sampls ID = SlTé4l2S
3 Comtent - Asccrap Lled
3 1C Creatiom Dmte = J1-FEER-3004 31:33:17
i.: Pate = 1-FEN-2004 11:44:56
3 Spec Bite - BCRA 00
3 Spec Type = DELTAZ MR
!: Data Formst = 1o xmac
-
1 Dim Titls - A3C
b Dim Sime - 26214
¥ s Tnits = [ppa]
;‘ - sa_dec
- 33204
F Tenp_get = 23.4[ac]
E = 14[mx]
3 Solwant - -D
i‘:' RaowE_gain - 80
3 Soam = 4185
3 -4
E %mum - TRUN
;; ter_factor = 8
3 x_poists - JaTes
E X_domain - 13C
E X_offset = 110 [pegm]
i E X_fweg = 100.52530333 [Mmx]
; 3 X_swaap = 31.407 03518 [kiix]
3 E X_moq_time = 1.04333312([s]
¢ E X_rasal: = 0.9584 6665 [Hx]
o Relamat. el
i.— Repstition time = 3.04333312(s]
' E I_sngle = 30{dee]
f E I X_S0_widrh = 21.5(ua)
k E i I_puise = 7.16666667 [us)
3 1 ' X_atn - 7.4[4am]
. e Noa_time = 2(s)
1 Ang - TRUE
1 Irs_domain =- 1w
3 | | Irz_fxeq = 399.78319838 [Mils]
. Irr_offsat = S[pgm]
Irr_peddch = 0.115[ma]
Irr_atn_nos = 21 [am)
Irr_atn_dec = 21[dm]
Izz_noise = WALTE
R B I o B LU S B e B e e e e e e e e e e B S S A RER R R iuhi"l- - g!u}
230.0 220.0 210.0 200.0 190.0 150.0 170.0 160.0 150.0 I.F-D.Ojrn 120.0 110.0 100.0 0.0 m} TF0.0 6010/7K.0 40.0 SO.FJ IT.I) 10.0 T =10.9 m] o - 1[::1
i O - 1L 1
| Yo7 ! v L utawidrn - :E:}
- as
3 QEE " F %E ﬁ: = = 1lua]
= gay & 33 82 F Meims  Dim !
25 - 1 =y
v - ——-E—e = Mms-:::: - tE:::
1 X : parts per Million : 13C -~
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10.0

(Millions)

YID-T-28.3 - ;;--;mnc:lsm PARAMETERS ————
:_balance
single pulse O e) saxp : 0.2(Ex]
”\ moilﬂ ::. Ol%] : B0[%] : 1000%]
]
N

merofil |
££ft : 1 : TRUR . |

N N SoMe ' | pachizephase

TN R |

—SePh

;_ 20 ==== ACQUISITION PARAMETERS --——
q | Daxived from: YID-7-28.1
| File Hams

¥ID-T—328.3

S8752718
siogle_pulse
13-FEB-2004 20:52:34

132-rEB-2004 21:04:3 9-
ECALOO

:

Revision Date
Spac Sits

a4

DRELTAZ_NMR
1D COMPLEX
x

im
13107
[ppm]
single_pulse.sxd
204

3
20.1[aC)
17 [Hx)

EE

g
el

=D

X_prescans

4 Digital filter
] Filter_factor
1 X_points

T L I o o e i e L

8.0 g T 6.0

X - parts per Million : 1H

S57



)

Y3B-7-18~-C13.3
single pulse decoupled gated NOE

SR
3 N \“‘J\OMe

—SePh

dasasaaazal

ne a2

2c

Y P TETEY T

bkt 4 | ey

1
;atﬁ] + 80[W] @ 108[%]

R e R s

&+
i

X : parts per Million : 13C

g
g

a8
35
88

T

230.0 220.0 210.0 200.0 190.0 lﬂILD lTﬂ:ﬂ 16{10 lﬁlL. lﬁ.i;%qﬁ\\ 2:1L0 110.0 100.0 ﬂilﬂ 8‘7}\ TDADiquﬂ

u T

]

8

-

FE

61.9266

:

552334

T T

T S
¥

S $E82
hite

=

mnchinephsse
n_—:rl—tnﬂ—ld

ACQUISITION FPARAMETERS
Daxived from: tﬂn—?-:ﬂq::! 1
- ¥ID=T=218-C13.3

Files N
Anthor
Ssmpls ID

Comtant
Cresticn Dats
Revisicon Date

Bpac Site

Type
Data Formsat

Dimecsions
Bim Title
Dim Sime

Dim Unitce

100.53 530333 [Mux])
31.407 03518 [kNx]
1.04333312(=])
0.9584 6663 [Hx]
=]
3.04333313(s]
30[deg]

21.5[us]

T.1666 6667 [us)
T.4[am]

F10]

TROR

im
399.78219838 (MEx)

[ EE R R R N R N R RN RN RN NN
N
=
8
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)
100

Lo aadaaa s by i3

1¥YI8-7-19.3
single pulse

>LOO
N oM

e

1
olw]

t 800wl 1 100(0%]

3c
<
5
E = HE§ ,§ r% "gg
] L J _J] _11 4_4_1[ JMJ
. - CALLMAT PN
2 ZEaal RnMBRE &

~ X : parts per Million : 1H

YIN-T—=29.3
SHEE4STT

-
18-FER-1004 18:34:43

18-FEB-21004 18:39:06
BCALOD

L]
16384

im

7.5 (ppm]
3I99.THALIEIN [MHz]
8.00256083 [kix]
2.04734464 (0]
0.4884.3755 [Ns]
Sisl

T.04T34464 [w]
A5 [deg]

5.5[u=]
2.75[ma)
3.6[am)

PALSE

ofs

AR

399.78219838 [MHx]
s

0.115[ms]

Ofus]

O[us]

off

in
399.78219838[MH=x]
5 [ppm]

1fus]
1(us]
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TID-T-19-C133
single pulse decoupled gated NOE

>LOO
N oM

[IFIES NS RN ey

Lai

=== ROCOUISITION FARAMETERS
Derived from: YJD-7-29-Cl13.1

!_ Fils Nams = TID-T-=29-C13.3
Author -
1 Sample ID = BE7S805E
- Content - pulse decoupled
!'_ 3C Creation Dats - m-znu 22:25:48
1 Ravisicon Dats - 21-FEE-2004 22:36:12
!.. spac Bits - ECALOD
- ] .
P Spec Type = DELTAI _MNMR
. Data Format = 1D COMIFLEX
!_ Dimensions -x
9 Dim Title - 13C
. Dim Sime = 26214
a— Dim Units = [ppm]
1 = single pulse_dec
9 Frobe_id4 = 33204
E; Temp_get = 23.6[ac]
4 Spin_get = 16[R=]
] Solvent -
] Racvr_gain - 58
b sScans - :u
] Digital filter = Taus
;... Filter_£factor -8
1 X points = 3ATEN
4 - 13
b 3 X_offsat = 110(ppm]
Xx_Erwqg = 100.5253033)3 [Max]
= 31.40703518 [kHx]
X_soq time = 1.04333312 (=]
et 3- ion = 0.9584 6665 [Nx]
] 2(s]
1 Repetition time = 3.04333312([s]
= 300
i_-' X_8$0_width - 21.5[usl
] X _pulse = T.1L6666667 [us]
F X_atn - 7.4[am]
— E Hoe_time = 2I8]
1 Decoupling - TRUR
o ] Irr_domain = 1H
™~} Irx_£xeq = 399.TE219838 [MHx]
il Irr_offsst = 5[ppm]
4 = 0.115[ms]
P Irr_atn_nos - [an]
Irr_m = 21[ds]
Irr_noise =
| M T T T T T ] e e . ; :u_um -g{u}
| mmﬁle&l”ﬂ 0 17! 160.0 1 =1 ey = Of[us
! 180. 50-0 140-0 130-0 ISI o 110.0 100.0 90.0 30.9 70.0 Tﬂ 0 40-0 30]? 10.0 0.0 red A - ifus)
| I | I\ Obs_pwidth = 1[ua)
I Qui pwidch = 1fus]
i Q £ 2 @ua_pwideh = 1fus]
E - pa | - - = 1[us]
; -! - &y ~ g Sep_pwideh = 1[us]
g RRE dG3a LS e eideh - ifes)
- Dec_pwidth = 1[us]
X : parts per Million : 13C
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¥ ID-5-24.9 §——— -—
{single_pulse { do_balance
4 = | mexp 3 0.2[Hx)
i trapazold3d : 0[%] : 80[%] : 100(%]
1 | zerofill : 1
1 0] @] | £22 1 1+ TRUR
i machinephase
M : - "
-3 N OMe i
T | ==== ACQUISITION PARAMETERS -——--
Derived from: YJD-5-34.7
File Hame = ¥YIp-5-24.9
" Author -
§— Sample ID = SE3ITTE
p . content = single_pulsse
4d Craation Date = 6-JAN—-3004 00:03:39
— r Revision Date = G-JAM—2004 01:19:21
|'r§ ! §§ Spasc Bits = RCALO0 .
4 i Spec = DELTAZ_SNMR
e i Data Format = 1D COMPLEX
Dimensions - X
- Dim Title = 1H
8_ f I{"" Dim Size = 13107
| & Dim Dnits -
R | & Experiment = single_pulse,exi
- - Probe_id = 3204
TemEp get = 21.5[dC]
Spin_get = 15[H=x]
— Solvent - =B
Rescvr_gain - 36
- 8
I_prescans -1
< Digital filter = TRUE
a‘ J J rilter_factor -8
[ ats = 16384
X _domain - 1H -
X _offast - 7.5
X_freg = 399.78219838 [MHx]
= 8.002%56082 [kBx]
i | X_mcqg _time = 3.04734464 [=]

| X_resolution = 0.48843755 [Hx]

] Relamation delay= 5([=]

i Repetition time = 7.04734464 [=] i
= | X_angle = 45(deg] [
= 1 X_50_widch = 5.5[us]

| X pulse = 3.75[u=]

| X_atmn = 3.6[a8]

- Dante_presat = FALSE
-] Irr - Off
| Irr_domain = 1H
§ | Tzx_fzwq = 399.78219838 [¥aix]
| Irr_offsat = 5
il | Txx_pwid =-0.115[ms]
A i L g_,ll ] n.;d,_t.t-. - g:\u} -
I o M - - | Delay - us.
= S— - - S Tri_mods - OFE
- T T - v L e S - e T T T ;ﬁi;lc-nl.n - ;.19!’ 78219838 (=]
Teq - . =
1 7.0 6.0 .0 4.0| TR 3.0 2-ﬂ| LI l.l]) | }I i Tri offset = 5 [ppm]
-1\ //] _‘ I NN Tri_pwidth = 1[us] |
\8 L 4 Iﬁ ﬂhﬂg g @/Hﬁ S{{hﬂé L ,..g Oba_pwidth = 1[usl |
Qui_pwidth = 1[us] |
am "% B&mghggm g £ g—u aER ﬁggg_ Qua_pwidth = 1[us] |
A oS BIERSIAN = R8EImadaNE 58335 |Smwanm  Cifn :
[ v i edmieroon H A ——-Ss S SST7T Sep_pwidth = 1[us] |
oct_pwidth = 1[us] |
Hon_pwidth = 1[us] |
vl X : parts per Million : 1E
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YID-5-24-C135
singie pulse decoupled gated NOE

——-— PROCESSING PARAMETERS ————
dc_balance

saxp : 2[H=]

trapaxcidl : O0(%] : 80[%] : 100([%]
zerofill : 1

£ft ¢ 1 : TRUE

machinesphasse

Pom
base_correct : Hone : 0

O @]
%NMOMe

———= ACQUISITION PARAMETERS —---—
| Derived from: YJID-5-24—C13.2

3

3
3
-
g
-
-
g File Mame = ¥ID-5-24-C13.5
4 x -
Sample ID = 28770256
g: Content. = mingle pulss decoupled
= Creation Date = &-JAN-2004 21:34:3d4
1 4d Revision Date = 6-JAN-2004 21:55:05
§, Spac Site = ECALDO
= 4 Spec Type = DELTAZ_NMR
< ] 1 Data Format = 1D REAL -
£ dlons -x
1 Dim Title - 130
Dim Size - 26314
<] Dim Units - |
27 Experiment = single_pulse_dec |
1 Probe_id = 3204
= ] | Temp_get = 22.1[AcC]
2 | apin_get = 16[Hx]
&7 | solveat - -D
| Rmcwr_gain = 60
=2 4 Scans - 25T
s__ X_prescans -4
] Digital_filter = TRUE
Filter_factor = B
21 X_points = 32768
g x_domain = 13¢
1 X _offset -
9] X_freq = 100,52530333 [ME=] -
s— = 31.407T03518[kHx]
1 X_moqg time = 1.04333312(=]
] i X_resclution = 0.95846665 [Hx]
b Relaxation delay= 2[s]
] Repetition time = 3.04333312([s]
| X_angle = 30([deg]
1 | X_S0_width - 21.5[us
g_ X _pulse = 7.16666667 [usl
B X_atn = 7.4[aB] |
- Mos_tims = 2[a] |
g e Decoupling = TRUE |
é =i Irr_doma: - 1H
-] Irx_freq = 399.78319838 [MEz])
Irr_offsat = 5 [ppm
- Trx_pwidth = 0.115[ma]
Irr_atn_ nos = 21 [4Bs]
Irxr_atn_dec - 21[dB]
Irr_noiss - WALTE -
4 T L e e e e i e T T Y T T =T T T T N | ..,--:-4_&1— -g{u}
i lay = Of[us
240.0 230.0 220.0 210.0 Z00.0 190.0 150.0 17!1.1) 160.0 150.0 140.0 130.0 l]zo.o 110.0 100.0 90.0 B0.0 70.0 0. 0 I:40\.0 3tj 20.? 10.0 Tri pwldth = sl
i I | i ,"'\\ ! | Oba_pwidth = 1[us]
/ A \ i \ o | Gui_pwidth = 1[usl |
— - - - |
gk g ¥ e § 88 gBYEZ g = itusl ;
g B # A& m #3  E¥=Rd } | Sep_pwiden = tusl
‘f f-'-i &i N - ] gRgne S | Oct_pwidth = 1[us]
e o =) Ll won L] Lkl Hon_pwidth = 1[us] |
pwidth = 1[ua] |
X : parts per Million : 13C J
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(Millions)

YID—6~12.13 — ING P —
Py dc_balance

single_pv! . sexp : 0.2[Hz]

t  O[%] : 30[%] : 100[%]

£

O O rapexoid3l
zexrofill : 1
machinephase .
NMOMe o

i SePh .

Derived from: YJD-6-13.11

File Name = ¥Io—-6-12.13
Author -
1d g Sample ID - S#620928
] Content = single_pulse
1 E Creation Date = 29-HOW-2003 17:14:00
] Ravision Date = 2A9-MOV-2003 17:34:33
1 — Spec Site = ECA4DO0
— I
3 § /8 § (gg §§ - peuraz_men
1 j2)% S / J & = E
1 = 13107
E = [ppm]
3 = single_pulse.exd
] = 3204
] = 20.5[ac]
] = 15[Hx]
B - -3
= ] = 26
s__ =- 8
4 X_prescans -1
Digital_filter = TRUR
1 Filter_ factor -8 .
b X _points = 16384
= ] X_domain = 1H
g- X_offmar = T
1 X_freq = 399.78219838 [MHx]
b X_sweaD = 7.5030012 [kHx]
] R X_acq_time = 2.18365552([s]
] X_rwsolutiom = 0.45794685[Hx]
e ] Relaxation delay= 5[s]
- Repatition time = 7.18365952([s]
3 1 i 1la = 45[deg]
] i X_50_width = 5.5 [um]
] ae = 2.75[us]
X_atn = 3.&6[aBm]
] Dante_presat = FALSE
< Irr_mods = OFf
=7 Irr_domain = 1H
1 Irr_freg = 399.78219838 [MHz]
l Irr offmet = S[ppm] .
3 1 Irr_ pwidth = 0.115[msl
| L) S e
ay - e
booom e S - LA S Basene Tri_mode - Off
T T e o T T S e I I R e L e e N ML S T T --2{_::5-&1: -;1:9’.219.)““.]
_frag - .
0.0 5.0 T0 6.0 5, | 4.0 30 2.0 :"{\ 1.0 ? Tri_offaet - B 3
AN A I AN A= - i
i\ ] - us
s S - 0D Lo L - i -]
Qui th = 1[us]
ggazg g¥nE 3§83 SREED £ |iPdam  oifl
& I'?S ae Ly @ N T T = Sex_pwidth = 1fus]
IO 3997 Ao S2333 ST | sepiwiamn - ifusl
Oct_pwidth = 1fus]
Non_pwidth = 1[us]

X : parts per Million : 1 ¥

S63



YID—6-12.17 o So=— PROCESOING PARAMETERS —--—
single pulse decoupled gated NOE dc_balance "

m = 2[M=x]
: O[%] : 80[%] : 100]%]

w.l.l.:l.:.l-
£fe : 1 : TRUE
machinepha

1

11

= ] : =
=¥ O O -
1 N OMe
=1
_E' SePh ——e— RCQUISITION PARAMETERS ————
E_‘ Darived from: YID-6-121.14
- ;.'ll.l.. ::i- = ¥YJD-6-=12.17
e Sampls ID - s:sz;:!s
Contant - pulsse dscoupl
I::-:Tan Date - :n"-i:lw-znuz 17:25: 34

l-vi.n.l.an‘ Date
Spsc Site

29-NOW-2003 17:34:40
ECA400

1
=
o

DELTAIZ NWR
1D COMPLEX

x

1ic

25214

[ppem]
single_pulss_dsc

3304
20.5[4ac)
16 ]

Il L

1100 1300 1500
L

32768

13¢

100 [pm)
100.53530333 [Muz]
31.40703518 [kEx] .
1.04333312([m] i
0.95846665 [Hx] i

| AR RN E R RN R R R R RN R R RRE]
I
-
w

50.0 70.0 90.0

2[=]
3.04333312([m] !
30([deg]
21.5[us]
7.16666667 [us]
7.41dB]

[=s]

30.0

10.0

PR TR  TN

iH
399.78219838 [MEx]
5

(Millions)

=10.0

T T L e e g L o m o B e e ML e e L2 B L T T

m.nuu,a 180.0 17'.1 160.0 150.0 Idﬂ.{l 13 0 120.0 110.0 10110 90.0 80. T0.0 60, 0 40.0 30]0 M—T 10.0 0
E
—

1K i
. I

Sex_pwideth
Bap_pw.
1{us]
1[us]
1lus]
X : parts per Million : 13C

2

-
-
£
-
=]

50.6967 —
44,3943 —

52,9945 —

77.1933
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———— ACCUISITION PARMMNTERS ———
Daxived from:
File Nems

- AIB=T=30.3

- Ses1LETT

= mimgle pulss

= LO-FER-3004 18:20:48

TI8-T=-30.1

Ssmples ID
Craation Dats

m

9. THILSEIS (MEx])

il

:
i
mu“.l “‘5“.““?“.&0ﬂ-—"ﬂl“”“llﬂ.ﬂ

- LE-FER-3004 18:30:15

“
H u u
it bt

Revisicom Date

eEEM

EEH]

$9. 78219838 [MHx]

wl

(==
mne

rlH——%JL

D e e

6.0

L e e e e e e ML

8.0

£968°7

= 99587

© .98
"

LIGE'E

=" 1655¢

LSTLSE
66L5E

8565°€

TN\ STOL'E
e

- 1.

5.0

7.0

BZ6T'L
-

TLIE'L
e
= 00£9°L

X:p-.mperMﬂlinq_: 1¥X
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o BSL0°0

' 10.0

ey
90.0

- SITVEET

;-ud NOE

=7

decou|

x__:_ _l_ia__r_t_-s__pcr Ml!llon 3 13C

YJD-T—‘”—CIJSECV

|single pulse

T

T - - e T e T e T - v
0071 ODIE 000l 006 008 00L 009 00s O00F  O0E 00T 001 L]

g

(suoii)
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(Millions)

JYJD-6-14.3 — 8§ ————
~single pulse do_balanoce
mexp : O.2[Hx]
g_ trapescid3 : DI%] : SO[%] : 1000%]
zerofill : 1
£ft : 1 : TRUE
O o =
3 N OMe
———— ACQUISITION PARAMETERS ————
Derived from: YJID-6-14.4
File Name - YID-6—14.8
Author -
] Sample ID = S#589550
S Content = single_pulsse |
§ Creation Date = 29-NOW-2003 16:21:38 |
; 4 3d Ll Revision Date = 29-MOW-2003 16:46:03
4 Spac Sits = BCALOO
] DELTAZ_HMR.
] Data Format 1D COMPLEX
4 Dimens. x
1 [=4™ Q Dim Title 1im
4 - F Dim Size 13107
] .,I' Dim Unics (ppm]
q_ ] ; f =] ot Exparimant single_pulse.exd
2] - S Probe_id 3304
1 Temp_get 20.2[4ac) i
1 Spin_get 16[Hx] I
4 Solvent D I
1 = 30 i
1 Scans .
] X_preascans 1
1 Digital filetax TRUE
1 Filtar_ factor L]
i X_points 16384
1 X_domain im
] X_offset 7 [ppm]
1 X_freq 359.78219838 [MEz]
1 X_swesp 7.5030012 {kHx]
] X_mocg _time 2.18365952 (=]
] X_rescluticn 0_45794685 [Hx]
] Relaxation delay= 5([s]
] Rapatition_time = 7.18365952([s]
1 le 45 [deg]
§ ] X_90_widen 5.5(us]
= e - 2.75[us]
4 X _atn = 3.8[am)
3 Dante_presat = FALSE
1 7 Irr_mode = Off
3 1 Irr domain = 1H
I I raqg = 399.782119838 [MH=x]
1 & Irr_offset -5
T | Izrr _pwidth = 0.115[ms]
1 - | Dead_time = O[us]
S B — _ N b - Delay = 0[us)
Trd - OFff
— . - 1 —— —- e s e e — gi“ﬁ_—h -:1:”““““ ,
_freq - . MHz
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/ \\ ;J /J. ! | Tri_pwidth = 1[usl
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I 223830 g §2 gui_pwidch = ipum
§~ | ol B g} S Qua_pwidth = 1[us]
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~ - e mmm ] ] T Bep_pwidth = 1[us]
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h = 1[us)
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