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1. General

All anaerobic and moisture-sensitive manipulations were carried out with standard Schlenk
techniques under predried nitrogen. NMR spectra were recorded on a JEOL JNM ECA-600
spectrometer (600 MHz for 'H, 150 MHz for “C). Chemical shifts are reported in & (ppm)
referenced to the residual peaks of CDCI, (8 7.26), C{D, (8 7.16), and CD,OD (& 3.31) for 'H NMR
and CDCI, (8 77.00) for "C NMR. The following abbreviations are used; s: singlet, d: doublet, t:
triplet, q: quartet, sept: septet, m: multiplet, br: broad. Optical rotations were measured on a
JASCO P-2200 polarimeter. High-resolution mass spectra were obtained with a Bruker

micrOTOF spectrometer.

2. Materials

Dichloromethane was distilled over CaH, under N,. Methanol was distilled over Mg under
N,. Rhodium complexes, [RhCI(C,H,),],,' [[Rh(OH)((R)-binap)], (CAS: 805323-12-0),°
[Rh(OH)((R,R)-L3)], (CAS: 1235989-05-5),> and [Rh(OH)((R,R)-L4)], (CAS: 1204591-09-2 for
the (S,S)-complex)* were prepared according to the reported procedures. p-Alkoxyacrylate esters

were prepared according to the reported procedures.’

3. Preparation of [Rh(OH)((S,5)-L2)], (CAS: 1204591-10-5)

F F
0 F
[RhCI((S,S)-L2)], 1T|:'FKOH (aq)_ [Rh(OH)((S,S)-L2)], FY
A )—Fc
Fc L2

Fc: ferrocenyl

To a solution of [RhCI((S,S)-L2)], (CAS: 1196788-92-7)° (315 mg, 0.22 mmol) in THF (20
mL) was added 1 N KOH (aq) (4.0 mL, 4.0 mmol) at room temperature, and the mixture was stirred
for 1 h. After most of THF was removed under reduced pressure, CH,Cl, (10 mL) was added.
The mixture was washed with deoxygenated H,O (5 mL X 4), dried by passing through a short
Na,SO, column, and concentrated under vacuum to give [Rh(OH)((S,5)-L2)], (301 mg, 0.21 mmol,
98%), which was used without further purifications. '"H NMR (C(D;) 8 —1.00 (br s, 2H), 2.56 (d, J
= 6.1 Hz, 4H), 3.61-3.64 (m, 4H), 3.92-3.95 (m, 4H), 4.01-4.05 (m, 4H), 4.03 (s, 16H), 4.10-4.13
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(m, 4H), 4.40 (s, 4H), 5.60 (d, J = 6.1 Hz, 4H).

4. Preparation of p-alkoxyacrylate esters
B-Alkoxyacrylate esters la-1i were prepared according to the reported procedures as

follows.’

? DCC ?
+
ROH HOJ\\\ DMAP, CH,Cl, ROJ\\\
0 °C-rt
s1
0 DABCO (10 mol%) Q
o
+ ROH - 3 .
RO CH,Cly, 0 °C—rt RO OR
s1 1

To a solution of propiolic acid esters s1 (2.0 mmol) and alcohol (R'OH) (1 equiv for MeOH,
EtOH, benzyl alcohol, and p-methoxybenzyl alcohol; 5 equiv for 2-propanol and cyclohexanol) in
CH,CI, (10 mL) was added 1,4-diazabicyclo[2.2.2]octane (DABCO) (22 mg, 0.20 mmol) at O °C,
and the mixture was stirred at the same temperature for 0.5 h. The mixture was passed through a
short column of silica gel with Et,O and the mixture was concentrated on a rotary evaporator. The
residue was subjected to flash column chromatography on silica gel with hexane/ethyl acetate to
give 1. r-Butyl propiolate (sla) and methyl propiolate (s1b) were purchased and used as received.
2,6-Dimthylphenyl propiolate (slc) (CAS: 114251-41-1) and 2,6-dimthoxyphenyl propiolate (s1d)

were prepared according to the reported procedures.’

5. Characterization of p-alkoxyacrylate esters

0o
t-BuOJ\/AOJ\
1a
Compound 1a: 60% yield; "H NMR (CDCl,) 8 1.28 (d, J = 5.9 Hz, 6H), 1.47 (s, 9H), 4.19
(sept, J = 5.9 Hz, 1H), 5.15 (d, J = 12.5 Hz, 1H), 7.43 (d, J = 12.5 Hz, 1H); *C NMR (CDCL,) &
22.0,28.3,75.1,79.5,98.7, 160.8, 167.7. HRMS (ESI) calcd for C,oH,;NaO, (M+Na)* 209.1148,
found 209.1153.
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o
MeO J\/\OJ\
1b
Compound 1b (CAS: 89941-50-4): 62% yield; 'H NMR (CDCI,) & 1.30 (d, J = 5.9 Hz, 6H),
3.69 (s, 3H), 4.23 (sept, J = 5.9 Hz, 1H), 5.24 (d, J = 12.5 Hz, 1H), 7.53 (d, J = 12.5 Hz, 1H); 1*C
NMR (CDCL,) & 21.8, 50.8, 75.5, 96.7, 161.6, 168.4. HRMS (ESI) calced for C;H,,NaO, (M+Na)*

167.0679, found 168.0678.
O
1c

Compound 1c: 90% yield; '"H NMR (CDCl,) 6 1.36 (d, J = 6.1 Hz, 6H), 2.16 (s, 6H), 4.32
(sept, J = 6.1 Hz, 1H), 5.47 (d, J = 12.6 Hz, 1H), 7.01-7.08 (m, 3H), 7.75 (d, J = 12.6 Hz, 1H); °C
NMR (CDCl,) 6 16.3, 220, 76.2, 96.0, 125.5, 128.4, 130.5, 148.2, 163.1, 165.8. HRMS (ESI)
calcd for C,,H {NaO; (M+Na)* 257.1148, found 257.1145.

s1d

Compound sld. A solution of propiolic acid (2.80 g, 40.0 mmol) and
2,6-dimethoxyphenol (4.62 g, 30.0 mmol) in CH,Cl, (100 mL) was cooled to —18 °C (ice/salt bath),
and 4-(dimethylamino)pyridine (DMAP) (37 mg, 0.30 mmol) and dicyclohexylcarbodiimide (DCC)
(8.25 g, 40.0 mmol) were added. The mixture was stirred at —18 °C for 1 h, before it was slowly
warmed up to room temperature (over 4 h). The mixture was filtered through a short column of
silica gel with hexane/ethyl acetate (1/1), and the solution was concentrated on a rotary evaporator.
The residue was subjected to column chromatography on silica gel with hexane/CHCI, (3/1-1/3) to
give s1d (2.18 g, 10.6 mmol, 35% yield). 'H NMR (CDCl,) & 3.04 (s, 1H), 3.84 (s, 6H), 6.62 (d, J
= 8.7 Hz, 2H), 7.17 (t, J = 8.7 Hz, 1H); "C NMR (CDCl,) & 56.1, 74.1, 76.5, 104.8, 127.0, 127.5,
150.2,152.1. HRMS (ESI) calcd for C,;H,\NaO, (M+Na)* 229.0471, found 229.0471.
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OMe
1d

Compound 1d: 90% yield; '"H NMR (CDCl,) § 1.34 (d, J = 5.9 Hz, 6H), 3.82 (s, 6H), 4.31
(sept, J =59 Hz, 1H), 5.51 (d,J = 12.8 Hz, 1H), 6.62 (d, J = 8.3 Hz, 2H), 7.12 (t, J = 8.3 Hz, 1H),
7.73 (d, J = 12.8 Hz, 1H); "C NMR (CDCl,) & 22.0, 56.2, 75.9, 95.8, 104.9, 125.9, 128.8, 152.7,
163.2,165.9. HRMS (ESI) calcd for C,,H,;{NaO; (M+Na)* 289.1046, found 289.1050.

OMe
1e

Compound 1le: 89% yield; 'H NMR (CDCl;) § 1.25-1.38 (m, 3H), 1.48-1.60 (m, 3H),
1.75-1.82 (m, 2H), 1.92-1.99 (m, 2H), 3.82 (s, 6H), 4.01 (tt,J =9.2,4.1 Hz, 1H),5.52 (d,J = 12.6
Hz, 1H), 6.61 (d, J = 8.1 Hz, 2H), 7.12 (t, J = 8.1 Hz, 1H), 7.75 (d, J = 12.6 Hz, 1H); "C NMR
(CDClI,) o 23.5,25.2, 31.8, 56.2, 81.1, 95.8, 104.9, 1259, 128.8, 152.7, 163.4, 165.9. HRMS
(ESI) calcd for C;,H,,NaO; (M+Na)* 329.1359, found 329.1352.

OMS
OMe
1f

Compound 1f: 90% yield; '"H NMR (CDCl,) 6 1.38 (t,J = 7.1 Hz, 3H), 3.82 (s, 6H), 3.99 (q,
J=7.1Hz,2H),5.48 (d,J =12.6 Hz, 1H), 6.62 (d, J = 8.3 Hz, 2H), 7.13 (t, J/ = 8.3 Hz, 1H), 7.79 (d,
J = 12.6 Hz, 1H); "C NMR (CDCl,) 6 14.4, 56.1, 66.8, 95.1, 104.9, 126.0, 128.7, 152.6, 163.9,
165.6. HRMS (ESI) calcd for C;;H,(NaO; (M+Na)* 275.0890, found 275.0893.

OMS
Q[OJ\/\OMe
OMe
1g
Compound 1g: 85% yield; '"H NMR (CDCl,) & 3.77 (s, 3H), 3.83 (s, 6H), 549 (d, J = 13.1
Hz, 1H), 6.22 (d, J = 8.2 Hz, 2H), 7.13 (t, J = 8.2 Hz, 1H), 7.84 (d, J = 13.1 Hz, 1H); "C NMR
(CDCl,) 6 56.2, 574, 94.8, 104.9, 126.0, 128.7, 152.6, 164.6, 165.3. HRMS (ESI) calcd for

C,,H,,NaO, (M+Na)* 261.0733, found 261.0740.
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1h
Compound 1h: 83% yield; '"H NMR (CDCI,) & 3.83 (s, 6H), 4.97 (s, 2H), 5.62 (d,J =129
Hz, 1H), 6.63 (d, J = 8.1 Hz, 2H), 7.14 (t,J = 8.1 Hz, 1H), 7.35-7.45 (m, 5H), 7.90 (d, J/ = 12.9 Hz,
1H); "C NMR (CDClL,) 8 56.2,72.9,96.1, 104.9, 126.0, 127.8, 128.6, 128.67, 128.71, 135.1, 152.6,
163.6,165.3. HRMS (ESI) calcd for C,;H,;{NaO; (M+Na)* 337.1046, found 337.1046.

OMS
QOJ\/AO/\@\
OMe OMe
1i

Compound 1i: 92% yield; '"H NMR (CDCl,) § 3.812 (s, 6H), 3.814 (s, 3H), 4.89 (s, 2H),
5.59 (d,J=12.8 Hz, 1H), 6.61 (d,J = 8.6 Hz, 2H), 6.92 (d, J = 8.3 Hz, 2H), 7.12 (t, J = 8.6 Hz, 1H),
7.29 (d, J = 8.3 Hz, 2H), 7.87 (d, J = 12.8 Hz, 1H); "C NMR (CDCl;) & 55.3, 56.2, 72.9, 95.9,
1049, 114.1, 126.0, 127.1, 128.7, 129.7, 152.6, 159.9, 163.6, 165.4. HRMS (ESI) calcd for
C,,H,,NaO, (M+Na)* 367.1152, found 367.1147.

6. A general procedure for rhodium-catalyzed asymmetric 1,4-addition of phenylboroxine
(2m) to B-alkoxyacrylate esters 1 (Table 1)

[Rh(OH)(diene)], (3.0 umol, 6.0 umol of Rh) and phenylboroxine (2m) (52.0 mg, 0.167
mmol) were placed in a Schlenk tube under N,, and triethylamine (for conditions C) (28 uL, 0.20
mmol), 1 (0.200 mmol), and solvent (0.8 mL) were added successively. The mixture was stirred at
30 °C for 3 h, and it was passed through a short column of silica gel with Et,O as eluent. The
solvent was evaporated on a rotary evaporator and the residue was dried under vacuum. 'H NMR
of the crude mixture was measured using nitromethane as an internal standard. After isolation of
the product 3 by use of preparative TLC on silica gel with CHCl,/ethyl acetate, the ee was measured
by chiral HPLC analysis.

7. A general procedure for rhodium-catalyzed asymmetric 1,4-addition of arylboroxines 2 to
B-alkoxyacrylate esters 1 (Table 2)

[Rh(OH)((S,5)-L2)], (4.3 mg, 3.0 umol, 6.0 umol of Rh) and arylboroxine 2 (0.167 mmol)
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were placed in a Schlenk tube under N,, and triethylamine (28 uL., 0.20 mmol), 1 (0.200 mmol),
MeOH (0.4 mL), and CH,Cl, (0.4 mL) were added successively. The mixture was stirred at 30 °C
for 3 h, and it was passed through a short column of silica gel with Et,O as eluent. The solvent
was evaporated on a rotary evaporator and the residue was subjected to preparative TLC on silica

gel with CHCl,/ethyl acetate to give 3.
8. Characterization of the products

O Ph
t-BuO /U\/'\OJ\
3am

Compound 3am. The ee was measured by HPLC (Chiralcel OF column,
hexane/2-propanol = 100/1, flow 0.5 mL/min, 224 nm, ¢, = 14.8 min (R), t, = 20.6 min (5)); [a]*,
—64 (c 0.98, CHCl,) for 98% ee (S). 'H NMR (CDCl,) 6 1.04 (d,J = 6.1 Hz, 3H), 1.15 (d, J = 6.1
Hz, 3H), 1.43 (s, 9H), 2.46 (dd, J = 14.6, 4.4 Hz, 1H), 2.64 (dd, J = 14.6, 9.2 Hz, 1H), 3.50 (sept, J
= 6.1 Hz, 1H), 4.81 (dd, J = 9.2, 4.4 Hz, 1H), 7.24-7.28 (m, 1H), 7.30-7.37 (m, 4H); "C NMR
(CDCl,) 6 21.2,23.3,28.0,45.4,69.4,76.0, 804, 126.6, 127.6, 128.3, 142.3, 170.3. HRMS (ESI)
calcd for C,(H,,NaO; (M+Na)* 287.1618, found 287.1616.

0] Ph
MeO MOJ\

3bm
Compound 3bm. The ee was measured by HPLC (Chiralcel OD-H column x 2,
hexane/2-propanol = 95/5, flow 0.45 mL/min, 224 nm, ¢, = 43.1 min (R), t, = 46.8 min (5)); [a]*,
—83 (¢ 1.10, CHCl,) for >99.5% ee (S). 'H NMR (CDCl,) 6 1.05 (d,J = 6.1 Hz, 3H), 1.14 (d, J =
6.1 Hz, 3H), 2.55 (dd, J = 15.3,4.3 Hz, 1H), 2.75 (dd, J = 15.5,9.5 Hz, 1H), 3.49 (sept, J = 6.1 Hz,
1H), 3.68 (s, 3H), 4.86 (dd, J = 9.5, 4.3 Hz, 1H), 7.26-7.29 (m, 1H), 7.32-7.37 (m, 4H); "C NMR
(CDCly) 8 21.1,23.3,44.0,51.5,69.5,75.6,126.4,127.7, 1284, 142.1, 171.5. HRMS (ESI) calcd

for C;H ;NaO,; (M+Na)* 245.1148, found 245.1151.

@ML
3cm

Compound 3cm. The ee was measured by HPLC (Chiralpak AD-H column x 2,
hexane/2-propanol = 98/2, flow 0.5 mL/min, 224 nm, ¢, = 24.6 min (S), t, = 31.2 min (R)); [a]*,
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63 (¢ 1.20, CHCL,) for >99.5% ee (S). 'H NMR (CDCLy) 8 1.09 (d, J = 6.1 Hz, 3H), 1.17 (d, J =
6.1 Hz, 3H), 2.12 (br s, 6H), 2.84 (dd, J = 15.7, 4.8 Hz, 1H), 3.09 (dd, J = 15.7, 9.5 Hz, 1H), 3.56
(sept, J = 6.1 Hz, 1H), 5.02 (dd, J = 9.5, 4.8 Hz, 1H), 7.02-7.09 (m, 3H), 7.29-7.34 (m, 1H), 7.38 (t,
J =75 Hz, 2H), 744 (d, J = 7.5 Hz, 2H); *C NMR (CDCL,) § 16.3, 20.9, 23.4, 43.5, 69.1, 752,
125.8, 126.7, 127.9, 12846, 128.53, 1302, 141.8, 148.2, 169.0. HRMS (ESI) calcd for
C,oH,,NaO, (M+Na)* 335.1618, found 335.1617.

OMe

LI

OMe
3dm

Compound 3dm. The ee was measured by HPLC (Chiralcel OD-H column,
hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 12.1 min (S), ¢, = 16.2 min (R)); [a]**, —43
(c 1.02, CHCL,) for >99.5% ee (S). 'H NMR (CDCl;) 6 1.09 (d, J = 6.1 Hz, 3H), 1.20 (d, J = 6.1
Hz, 3H), 2.87 (dd, J = 15.7,4.8 Hz, 1H), 3.10 (dd, J = 15.7, 8.9 Hz, 1H), 3.60 (sept, J = 6.1 Hz, 1H),
3.78 (s, 6H), 5.01 (dd, J =8.9,4.8 Hz, 1H), 6.60 (d, J = 8.7 Hz, 2H), 7.12 (t, J = 8.7 Hz, 1H), 7.30 (t,
J=172Hz, 1H), 7.37 (t,J = 7.2 Hz, 2H), 7.45 (d, J = 7.2 Hz, 2H); "C NMR (CDCl,) § 21.2, 23.3,
43.5,56.0,69.6,75.5,104.9, 126.2, 126.6, 127.6, 128.3, 128.8, 142.3, 152.3, 168.8. HRMS (ESI)
calcd for C, H,,NaOs (M+Na)* 367.1516, found 367.1514.

OMe
O J\
0] 0]
OMe

3dn

Compound 3dn. The ee was measured by HPLC (Chiralcel OD-H column,
hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 14.3 min (S), ¢, = 20.6 min (R)); [a]**, —43
(c 1.01, CHCL,) for >99.5% ee (S). 'H NMR (CDCl,) 6 1.09 (d, J = 6.1 Hz, 3H), 1.19 (d, J = 6.1
Hz, 3H), 2.36 (s, 3H), 2.85 (dd, J = 15.5, 4.4 Hz, 1H), 3.09 (dd, J = 15.5, 9.3 Hz, 1H), 3.58 (sept, J
= 6.1 Hz, 1H), 3.79 (s, 6H), 4.98 (dd,J = 9.3,4.4 Hz, 1H), 6.60 (d, J = 8.6 Hz, 2H), 7.12 (t, / = 8.6
Hz, 1H), 7.18 (d, J = 7.9 Hz, 2H), 7.33 (d, J = 7.9 Hz, 2H); "C NMR (CDCl,) & 21.1, 21.2, 23.3,
43.5,56.0,69.4,75.3,104.9, 126.1, 126.6, 128.8, 129.0, 137.2, 139.2, 152.3, 168.8. HRMS (ESI)
calcd for C,H,,NaO; (M+Na)" 381.1672, found 381.1667.
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3do

Compound 3do. The ee was measured by HPLC (Chiralcel OD-H column,
hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 11.5 min (S), ¢, = 15.0 min (R)); [a]*’, =50
(c 1.01, CHCL,) for >99.5% ee (S). 'H NMR (CDCl,) & 1.10 (d, J = 6.1 Hz, 3H), 1.20 (d, J = 6.1
Hz, 3H), 2.37 (s, 3H), 2.86 (dd, J = 15.7, 4.8 Hz, 1H), 3.08 (dd, J = 15.7, 8.9 Hz, 1H), 3.60 (sept, J
= 6.1 Hz, 1H), 3.79 (s, 6H), 4.98 (dd, J = 8.9, 4.8 Hz, 1H), 6.61 (d, J = 8.1 Hz, 2H), 7.09-7.14 (m,
2H), 7.23-7.28 (m, 3H); "C NMR (CDCl,) 6 21.2,21.4, 23.3, 43.5, 56.0, 69.6, 75.5, 104.9, 123.7,
126.2, 127.3, 128.2, 128.3, 128.8, 137.9, 142.3, 152.3, 168.8. HRMS (ESI) calcd for C,,H,,NaO;
(M+Na)" 381.1672, found 381.1665.

OMg
QEO O-i-Pr
OMe
3dp

Compound 3dp. The ee was measured by HPLC (Chiralcel OD-H column,
hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 11.2 min (S), ¢, = 14.6 min (R)); [a]*’, =71
(c 1.25, CHCL,) for >99.5% ee (S). 'H NMR (CDCl;) 6 1.10 (d, J = 6.1 Hz, 3H), 1.21 (d, J = 6.1
Hz, 3H), 2.43 (s, 3H), 2.83 (dd, J = 15.7, 3.6 Hz, 1H), 3.02 (dd, J = 15.7, 9.3 Hz, 1H), 3.56 (sept, J
= 6.1 Hz, 1H), 3.80 (s, 6H), 5.25 (dd, J = 9.3,3.6 Hz, 1H), 6.61 (d,J = 8.9 Hz, 2H), 7.13 (t, / = 8.9
Hz, 1H), 7.15 (d, J = 7.8 Hz, 1H), 7.19 (t,J = 7.8 Hz, 1H), 7.25 (t,/ = 7.8 Hz, 1H), 7.57 (d,J = 7.8
Hz, 1H); "C NMR (CDCl,) § 19.0, 21.3, 23.3, 42.2, 56.0, 69.6, 72.2, 104.9, 126.1, 126.2, 126.3,
127.2, 128.8, 130.3, 134.9, 1404, 1524, 169.0. HRMS (ESI) calcd for C, H,,NaO5; (M+Na)*
381.1672, found 381.1670.

OMe
OMS
LT
OMe
3dq

Compound 3dq. The ee was measured by HPLC (Chiralcel OD-H column,
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hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 14.8 min (S), ¢, = 23.9 min (R)); [a]*’, =35

(c 1.01, CHCL,) for >99.5% ee (S). 'H NMR (CDCl,) & 1.07 (d, J = 6.1 Hz, 3H), 1.18 (d, J = 6.1

Hz, 3H), 2.84 (dd, J=15.3,4.8 Hz, 1H), 3.09 (dd, J = 15.3, 8.8 Hz, 1H), 3.56 (sept, J/ = 6.1 Hz, 1H),
3.78 (s, 6H), 3.81 (s, 3H), 4.95 (dd, J = 8.8, 4.8 Hz, 1H), 6.60 (d, J = 8.2 Hz, 2H), 6.89 (d, / = 8.5

Hz, 2H), 7.11 (t, J = 8.2 Hz, 1H), 7.36 (d, J = 8.5 Hz, 2H); "C NMR (CDCl,) § 21.2, 23.3, 43.5,
55.2,56.0,69.3,75.0,104.9, 113.7, 126.2, 127.9, 128.8, 134.3, 152.3, 159.1, 168.8. HRMS (ESI)
calcd for C,H,,NaO, (M+Na)" 397.1622, found 397.1620.

Cl

OMS
AL
OMe

3dr
Compound 3dr. The ee was measured by HPLC (Chiralcel OD-H column,
hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 17.5 min (S), ¢, = 28.3 min (R)); [a]*’, —34
(¢ 1.00, CHCL,) for >99.5% ee (S). 'H NMR (CDCl,) & 1.08 (d,J = 6.1 Hz, 3H), 1.19 (d, J = 6.1
Hz, 3H),2.84 (dd,J=15.5,5.4 Hz, 1H), 3.08 (dd, J = 15.5, 8.4 Hz, 1H), 3.57 (sept, J = 6.1 Hz, 1H),
3.77 (s, 6H),4.97 (dd, J = 8.4, 5.4 Hz, 1H), 6.60 (d, J = 8.7 Hz, 2H), 7.12 (t,J = 8.7 Hz, 1H), 7.33
(d, J = 8.6 Hz, 2H), 7.38 (d, J = 8.6 Hz, 2H); "C NMR (CDCl,) § 21.3,23.2,43.3,56.0, 69.8, 74.8,
104.8, 126.3, 128.1, 128.5, 128.6, 133.3, 140.8, 152.3, 168.5. HRMS (ESI) calcd for

C,oH,:CINaO; (M+Na)* 401.1126, found 401.1127.

CF3
OMe
(0] J\
(0] (0]

OMe
3ds

Compound 3ds. The ee was measured by HPLC (Chiralcel OD-H column,
hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 12.7 min (S), ¢, = 22.0 min (R)); [a]**, =37
(c 1.01, CHCL,) for >99.5% ee (S). 'H NMR (CDCl,) & 1.10 (d, J = 6.1 Hz, 3H), 1.21 (d, J = 6.1
Hz, 3H), 2.88 (dd, J=15.6,5.5 Hz, 1H), 3.11 (dd, J = 15.6, 8.2 Hz, 1H), 3.59 (sept, J/ = 6.1 Hz, 1H),
3.77 (s, 6H), 5.06 (dd, J = 8.2, 5.5 Hz, 1H), 6.60 (d, J = 8.3 Hz, 2H), 7.13 (t,J = 8.3 Hz, 1H), 7.58
(d, J=8.1 Hz, 2H), 7.63 (d, J = 8.1 Hz, 2H); "C NMR (CDCl,) § 21.3,23.2,43.2,55.9,70.2,75.0,
104.8, 124.1 (q, Joc = 272 Hz), 125.3 (q, Juc = 3 Hz), 126.3, 127.0, 128.6, 129.9 (q, J- = 33 Hz),
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146.5,152.2,168.4. HRMS (ES]) calcd for C, H,;F;NaO; (M+Na)* 435.1390, found 435.1393.

3dt

Compound 3dt. The ee was measured by HPLC (Chiralcel OD-H column x 2,
hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 34.4 min (S), ¢, = 39.9 min (R)); [a]*’, =35
(c 1.01, CHCL,) for >99.5% ee (S). 'H NMR (CDCl,) 6 1.12 (d, J = 6.1 Hz, 3H), 1.25 (d, J = 6.1
Hz,3H),2.99 (dd,J=15.7,5.3 Hz, 1H), 3.22 (dd, J = 15.7, 8.7 Hz, 1H), 3.67 (sept, J = 6.1 Hz, 1H),
3.72 (s, 6H), 5.19 (dd, J = 8.7, 5.3 Hz, 1H), 6.60 (d, J = 8.7 Hz, 2H), 7.12 (t, J = 8.7 Hz, 1H),
7.47-7.53 (m, 2H), 7.62 (dd, J = 8.1, 1.4 Hz, 1H), 7.84-7.92 (m, 4H); "C NMR (CDCL,) & 21.2,
23.3,43.3,559,69.7,75.7, 104.8, 124 .4, 125.80, 125.84, 126 .0, 126.2, 127.6, 127.9, 128.3, 128.7,
133.1, 133.2, 139.6, 152.3, 168.7. HRMS (ESI) calcd for C,,H,,NaO5; (M+Na)* 417.1672, found
417.1671.

OMe

O Ph /O
OMO
OMe
3em

Compound 3em. The ee was measured by HPLC (Chiralcel OD-H column,
hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 20.3 min (S), ¢, = 25.0 min (R)); [a]*’, 42
(c 1.01, CHCL,) for >99.5% ee (S). 'H NMR (CDCIl;) 8 1.10-1.56 (m, 6H), 1.65-1.80 (m, 3H),
1.95-2.03 (m, 1H), 2.87 (dd, J = 15.7, 4.6 Hz, 1H), 3.11 (dd, J = 15.7, 9.1 Hz, 1H), 3.25-3.33 (m,
1H), 3.79 (s, 6H), 5.07 (dd, J = 9.1, 4.6 Hz, 1H), 6.61 (d, J = 8.5 Hz, 2H), 7.13 (t, J/ = 8.5 Hz, 1H),
7.30 (t,J =7.3 Hz, 1H), 7.37 (t,J = 7.3 Hz, 2H), 7.45 (d, J = 7.3 Hz, 2H); "C NMR (CDCl,) & 23.8,
24.0,25.8,31.2,33.4,43.5,56.0,75.1,75.5,104.8, 126.1, 126.5, 127.5, 128.3, 128.7, 142.5, 152.3,
168.8. HRMS (ESI) calcd for C,;H,4NaO; (M+Na)* 407.1829, found 407.1819.

OMe

O Ph
<;[O)K/LOEt

OMe
3fm

Compound 3fm. The ee was measured by HPLC (Chiralcel OD-H column,
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hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 14.4 min (S), ¢, = 19.6 min (R)); [a]*’, =30
(¢ 1.02, CHCL,) for >99.5% ee (S). 'HNMR (CDCl,) § 1.21 (t,J =7.1 Hz, 3H), 2.91 (dd, J = 15.5,
5.0Hz, 1H), 3.13 (dd, J=15.5,8.8 Hz, 1H), 3.46 (q, /= 7.1 Hz, 2H), 3.78 (s, 6H), 4.90 (dd, J = 8.8,
5.0 Hz, 1H), 6.60 (d, J = 8.7 Hz, 2H), 7.12 (t, J = 8.7 Hz, 1H), 7.31 (t,J = 7.5 Hz, 1H), 7.37 (t,J =
7.5 Hz,2H),7.43 (d,J=7.5 Hz, 2H); °C NMR (CDCl,) § 15.2,43.1,56.0,64.5,78.1,104.9, 126 .2,
126.6, 127.8, 128.4, 128.7, 1414, 1523, 168.7. HRMS (ESI) calcd for C,,H,,NaO; (M+Na)*
353.1359, found 353.1352.

OMe

e} Ph
<;[O)K/'\OMe

OMe
3gm

Compound 3gm. The ee was measured by HPLC (Chiralcel OD-H column,
hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 19.0 min (S), ¢, = 30.2 min (R)); [a]*’, —24
(c 1.01, CHCL,) for >99.5% ee (S). 'H NMR (CDCL,) 6 2.91 (dd, J=15.7,4.8 Hz, 1H), 3.12 (dd, J
=15.7, 8.9 Hz, 1H), 3.31 (s, 3H), 3.78 (s, 6H), 4.79 (dd, J = 8.9, 4.8 Hz, 1H), 6.60 (d, J = 8.7 Hz,
2H), 7.12 (t,J = 8.7 Hz, 1H), 7.32 (t,J = 7.3 Hz, 1H), 7.38 (t, J = 7.3 Hz, 2H), 7.42 (d, / = 7.3 Hz,
2H); "C NMR (CDClL,) & 43.0, 56.1, 56.9, 80.0, 104.9, 126.2, 126.7, 127.9, 128.5, 128.7, 140.7,
152.3,168.6. HRMS (ESI) calcd for C,4H,\NaO; (M+Na)* 339.1203, found 339.1199.

OM(% Ph
@OMO©
OMe

3hm
Compound 3hm. The ee was measured by HPLC (Chiralcel OD-H column,
hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 18.9 min (), ¢, = 24.4 min (R)); [a]*’, -39
(c 1.00, CHCl,) for >99.5% ee (S). 'H NMR (CDCL,) 6 2.98 (dd, J = 15.8, 4.8 Hz, 1H), 3.24 (dd, J
=15.8,8.9 Hz, 1H), 3.72 (s, 6H), 4.45 (d,J = 11.6 Hz, 1H), 4.49 (d,J = 11.6 Hz, 1H), 5.05 (dd, J =
8.9, 4.8 Hz, 1H), 6.60 (d, J = 8.2 Hz, 2H), 7.13 (t, J = 8.2 Hz, 1H), 7.24-7.28 (m, 1H), 7.29-7.37
(m, 5H), 7.38-7.43 (m, 2H), 7.46-7.50 (m, 2H); "C NMR (CDCl;) 6 43.0, 56.0, 70.9, 78.1, 104.8,
126.2, 126.9, 1274, 127.5, 128.0, 128.2, 128.5, 128.7, 138.3, 140.8, 152.3, 168.5. HRMS (ESI)

calcd for C,,H,,NaOs (M+Na)* 415.1516, found 415.1515.
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OMe
(o) Ph
OMO/\Q\
OMe OMe

3im

Compound 3im. The ee was measured by HPLC (Chiralcel OD-H column,
hexane/2-propanol = 4/1, flow 0.5 mL/min, 224 nm, ¢, = 24.2 min (S), ¢, = 33.5 min (R)); [a]*’, =33
(c 1.01, CHCL,) for >99.5% ee (S). 'H NMR (CDCl,) 8 2.97 (dd, J = 15.6,4.8 Hz, 1H), 3.23 (dd, J
=15.6,8.9 Hz, 1H), 3.74 (s, 6H), 3.80 (s, 3H),4.39 (d,J=11.2 Hz, 1H), 443 (d,J = 11.2 Hz, 1H),
5.03 (dd,J=8.9,4.8 Hz, 1H), 6.61 (d,J = 8.3 Hz, 2H), 6.86 (d, J=9.1 Hz, 2H), 7.13 (t,J = 8.3 Hz,
1H), 727 (d,J=9.1 Hz, 2H),7.34 (t,J =73 Hz, 1H), 741 (t,J= 7.3 Hz, 2H), 7.48 (d, J = 7.3 Hz,
2H); "C NMR (CDCl,) & 42.9, 55.2, 56.0, 70.5, 77.7, 104.8, 113.6, 126.2, 126.9, 127.9, 128.5,
128.7, 129.2, 130.4, 140.9, 152.3, 159.0, 168.6. HRMS (ESI) calcd for C,sH,,NaO, (M+Na)*
445.1622, found 445.1618.

9. Transformations of compounds 3dm and 3im

OMe

M LiOH-H,0 (3 equiv.)‘ J\ Me3SiCHN, _ u /k
o 0 THF/MeOH/H,O benzene MeO o}
OMe rt, 6.5 h; then H* MeOH

3dm (>99.5% ee) 5: 86%, >99.5% ee 3bm: 98%, >99.5% ee

Compound 5. To a solution of 3dm (170 mg, 0.49 mmol) in THF (5.0 mL) and MeOH
(5.0 mL) was added LiOH-H,O (63 mg, 1.5 mmol) in H,O (5.0 mL) and the mixture was stirred at
room temperature for 6.5 h. The mixture was acidified with 1 N HCI (aq) and the mixture was
extracted with Et,0. The combined extract was dried over Na,SQO,, filtered, and concentrated on a
rotary evaporator. The residue was subjected to GPC with CHCI, as eluent to give § (88 mg, 0.42
mmol, 86% yield). The ee of § was determined by chiral HPLC analysis of the methyl ester 3bm
derived from 5. [a]*, —91 (¢ 1.00, CHCL,) for >99.5% ee (S). 'H NMR (CDCl;) 8 1.09 (d, J =
6.2 Hz, 3H), 1.19 (d, J = 6.2 Hz, 3H), 2.63 (dd, J = 15.8, 4.1 Hz, 1H), 2.82 (dd, J = 15.8, 9.6 Hz,
1H), 3.55 (sept,J = 6.2 Hz, 1H), 4.89 (dd, J =9.6,4.1 Hz, 1H), 7.28-7.40 (m, 5H), 11.31 (br s, 1H);
C NMR (CDCl,) 8 20.9, 23.2,43.9, 69.6, 75.3, 126 .4, 127.8, 128.5, 141.6, 176.8. HRMS (ESI)
calcd for C,,H,(NaO; (M+Na)* 231.0992, found 231.0986.
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OMe Ph

O Ph (i-Bu),AlH (2.2 equiv.) J\
)J\/L CH.ClI, - Ho/\/Lo

0 o 0 °C, 15 min: then H*
OMe 6: 96%, >99.5% ee
3dm (>99.5% ee)

Compound 6. To a solution of 3dm (74.1 mg, 0.215 mmol) in CH,Cl, (0.5 mL) was
added dropwise (i-Bu),AlH (1 M solution in hexane, 0.47 mL, 0.47 mmol) at O °C and the mixture

was stirred for 15 min. 10% NaOH solution (1.4 mL) was slowly added, and the mixture was
extracted with Et,0. The organic layer was washed with water and brine, dried over Na,SO,,
filtered, and concentrated on a rotary evaporator. The residue was subjected to preparative TLC
on silica gel with CHCl,/MeOH (10/1) to give 6 (40.0 mg, 0.206 mmol, 96%). The ee was
measured by HPLC (Chiralcel OJ-H column x 2, hexane/2-propanol = 4/1, flow 0.5 mL/min, 224
nm, ¢, = 18.7 min (R), t, = 22.4 min (S)); [a]*’, =125 (¢ 1.01, CHCL,) for >99.5% ee (S). 'H NMR
(CDCly) 8 1.10 (d,J = 6.1 Hz,3H), 1.19 (d,J = 6.1 Hz, 3H), 1.81-1.87 (m, 1H), 1.96-2.03 (m, 1H),
3.00 (br s, 1H), 3.51 (sept, J = 6.1 Hz, 1H), 3.73-3.83 (m, 2H), 4.64 (dd, J = 9.2, 3.7 Hz, 1H),
7.25-7.29 (m, 1H), 7.31-7.37 (m, 4H); "C NMR (CDCI,) 8 21.0, 23.5,40.6, 61.4,69.1,79.3, 126.3,
127.5,128.4,142.7. HRMS (ESI) calcd for C,,H,;NaO, (M+Na)* 217.1199, found 217.1198.

: o Ph DDQ (1.5 equiv.) o bh
OJ\/LO CH,Cl/H,0 O/U\/LOH
T /\©\0Mem 3.5h OMe
3im (>99.5% ee) 7: 90%, >99.5% ee
LiOH-H,0 (3 equiv.)= /[(J)\/l;\h
THF/MeOH/H,0O HO OH
rt, 3 h, then H* (S)_8 77%

[0]2°-20 (c 0.50, MeOH)

Compounds 7 and 8. A mixture of 3im (73.7 mg, 0.174 mmol) and
2,3-dichloro-5,6-dicyano-p-benzoquinone (DDQ) (58.6 mg, 0.258 mmol) in CH,Cl, (1.9 mL) and
H,O (0.1 mL) was stirred at room temperature for 3.5 h. The mixture was filtered and the filtrate
was washed with 5% NaHCO, (aq), dried over Na,SO,, filtered, and concentrated on a rotary
evaporator. The residue was subjected to preparative TLC on silica gel with hexane/ethyl acetate
(2/1) to give 7 (47.7 mg, 0.158 mmol, 90%). The ee of 7 was measured by HPLC (Chiralcel
AD-H column, hexane/2-propanol = 2/1, flow 0.5 mL/min, 224 nm, #, = 17.7 min (R), t, = 22.4 min
(9)); [a]*, —43 (¢ 1.01, CHCL,) for >99.5% ee (S). 'H NMR (CDCI,) 8 3.04 (dd, J = 15.6, 8.9 Hz,
1H),3.07 (dd, J = 15.6,4.0 Hz, 1H), 3.62 (d, J = 2.7 Hz, 1H), 3.84 (s, 6H), 5.28-5.37 (m, 1H), 6.64
(d,J=8.3 Hz, 2H), 7.17 (t,J = 8.3 Hz, 1H), 7.32 (t,J = 7.5 Hz, 1H), 7.39 (t, J = 7.5 Hz, 2H), 7.47
(d, J =17.5 Hz, 2H); "C NMR (CDCl,) § 43.9, 56.1, 70.5, 104.9, 125.7, 126.5, 127.7, 128.3, 128.5,
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142.1, 152.1, 169.6. HRMS (ESI) caled for C;H;;NaOs; (M+Na)" 325.1046, found 325.1043.
The basic hydrolysis of 7 with LIOH-H,O gave B-hydroxycarboxylic acid (5)-8 in 77% yield, whose
absolute configuration was determined by comparison of its specific rotation with the value
reported previously (lit. [a]?, —=21.9 (¢ 4, MeOH)).” Compound 8: [a.]*’;, —20 (¢ 0.50, MeOH); 'H
NMR (CD,OD) 6 2.65 (dd, J = 15.3,4.8 Hz, 1H), 2.71 (dd, J = 15.3, 8.5 Hz, 1H), 5.09 (dd, J = 8.5,
4.8 Hz, 1H),7.25 (t,J=7.5 Hz, 1H), 7.33 (t,J = 7.5 Hz, 2H), 7.39 (d, J = 7.5 Hz, 2H).

7 O.Pamies and J.-E. Backvall, Adv. Synth. Catal., 2002, 344, 947.
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10. 'H and “C NMR spectra and chiral HPLC charts
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e Irr_F: = 594.17058168 [Miz]
o Irx_Offset = 5(ppm]
v E Tri_Domain = Proten
- Tri_Freq = 594.17058168 [MHz]
3 Tri_Offset = 5[ppm]
o Clipped = FALSE
d 2} Scans =8
=7 EN 8 < Total_Scans =8
o - -
E Rolaxation Delay = 5[s]
o Recvr_Gain = 50
Ik ,_Got. = 22.4[dC]
- X_90_Width = 14[us]
E { Acq_Time = 1.47062784[s]
=) X Angle = 45[deg]
=k X Atn = 3.6[dB]
= X Pulse = 7[us)
E Trr_Mode = Off
Tri_Mode = off
o -| Dante_Presat
6] Initial Wait 1(s]
Repetition_Time = 6.47062784(s]
=E
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«401209-1_Carbon-1-2,jdf Tathor = gl Umera\deltal
~ Experiment = carbon.jxp
~ Sample_Id = 01209-1
Solvent = -]
e Creation Time = 10-DEC-2010 15:08:20
N Revision Ti = 24-MAR-2011 16:48:18
3K Current_Time = 24-MAR-2011 16:49:40
~
— Comment = single pulse decoupled gat
E Data_Format = 1D COMPLEX
Dim Size = 26214
&7 Dim _Title = Carhoni3
N Dim Units = [ppm]
E Dimensions =X
- Site = JNM-ECA600
o Spectromater = DELTA2_NMR
Field Strength = 13.95540559[T] (590(MHz])
=] X Acq Duration = 0.69730304([s]
— X_Domain = 13C
24 X Freq = 149.40429612 [MEz]
- X Offset = 100.0(ppm]
n X Points = 32768
— X_Prescans =4
<+ X Resolution = 1.43409672[Hz]
- X_gweep = 46.9924812[kHz]
X_Sweep_Clipped = 37.59398496 [kHz]
E ITr_Domain = Proton
- Irr Freq = 594.17058168 [Miz]
~ Irr_Offset = 5[ppm]
-] Clipped = FALSE
— Secans =139
=3 Total_Scans =139
< Relaxation Delay = 2[s)
— Recvr_Gai. = 50
o Temp_Get = 23.2[dc)
< X_90_Width = 9.9[us]
o X Acq_Time = 0.69730304(s]
7 X angle = 30[deg]
X_Ata = 7[dB]
~ ] X Pulse = 3.3[us]
b Irr Atn Dec = 18.2[dB]
v ] Irz_Atn Noe = 18.2[dB]
° Irr_Noise = WALTZ
n Irz_Pwidth = 76[us]
=% Decoupling = TRUE
Initial Wait = 1[s)
g Noa = TR
o Noe_Time = 2[s]
« 3 Repetition Time = 2.69730304(s)
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i 3 H Filename = c:\Users\delta\Documents\J
° SM-2,6-dimethyl-iPrO_Proton-1-2.jdf Aethos o &alta
< Experiment = proton.jxp
— Sample_Td = SM-2, 6-dimethyl-iPr0O
Solvent = ROFORM-D
Creation Time = 16-MAR-2011 22:35:03
< Revision_Time = 24-MAR-2011 16:52:36
« Current Time = 24-MAR-2011 16:53:05
= single_pulse
o 1D COMPLEX
<4 = 13107
- = Proton
= [ppm)
=x
=Y = JNM-ECA600
] =3 (=3 = DELTA2 NMR
— < ] -
A A =13. ) ¢ 1
= 1.,47062784(a}
= = 18
2_‘ = 594.17058168 (MHz)
= S5[ppm]
= 16384
=1
& = 0.67998169[Hz]
* = 11,14081996 [kHz]
= 8.91265597 [kz]
= Proton
o = 594.17058168 [MAz]
CE = Sippm]
-3 = Proton
= = 594.17058168 [Mz]
gl Tri_Offset = 5[ppm]
<4 Clipped = FALSE
~ Scans =
Total _Scans =8
o R Ralaxation Delay = 5[s]
©3 Recvr_Gain = 50
Temp_Get 23.2[dc)
« X_90_Width 14[us]
Q aQ X Acq_Time 1.47062784(s]
< < = < x:m:f- 45[deg]
n - - - X_Atn 3.6[dB]
X_Pulse 7[us]
Irr_Moda Off
o Tri_Mode Off
<7 Dam:e_l’reaat FALSE
Initial Wait =1[s]
Repetition Time = 6.47062784(s)
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o
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-2,6-di -1-1 Filename = c:\Users\delta\Documents\J
~ SM-2,6-dimethyl_Carbon-1-1.jdf rothe ey
™ Experiment = carbon. jxp
—_ Bample_Id = 8M-2,6-dinethyl
7 Solvent = CHLOROFORM-D
Croation Time = 23-MAR-2011 09:56:04
LE Rovision Time = 23-MAR-2011 10:02:47
o~ Current_Time = 24-MAR-2011 16:54:03
E Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX
) Dim Size = 26214
-7 Dim Title = Carbonl3
~ Dim Units = [ppm]
<=l Dimensions = X
- Site = JNM-ECA600
) Spectrometer = DELTA2_NMR
Field Strength = 13.95540559(T] (590 [MHz])
M X_Acq Duration = 0.69730304(s]
- X Domain = 13C
< X _Freq = 149.40429612 [MEz]
-7 X_offsat = 100.0[ppm]
X Points = 32768
“4 X_Prescans =4
- X_Resolution = 1.43409672[Bz]
~ X_sw = 46.9924812[kHz)
—_ X_Sweep_Clipped = 37.59398496 [kHz]
ITr_Domain = Proton
-1 Irr_Freq = 594.17058168 [MHz]
- Irr_Offset = 5[ppm]
Clipped = FALSE
S—] Scans = 87
Total_Scans =87
o ]
=) Relaxation_Delay = 2[s]
Recvr_Gain = 60
24 Temp_Ge = 24[dc]
X_90_Width = 9.9[us]
~ X_Acq_Time = 0.69730304[s]
=¥ X_Angle = 30(deg]
X_Atn = 7[dB)
o 1 X Pulse = 3.3[us)
o Irr_Atn Dec = 18.2(dB]
" Irr_Atn Noe = 18.2[dB]
=X Irr_Noise = WALTZ
1 Irz_Pwidth = 76[us]
<1 Decoupling = TRUE
< Initial Wait = 1[8]
L] Noe =
o Noe_Time = 2[a]
~ Repetition Time = 2.69730304(s]
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. = c:\Usars\delta\Documents\J
1201-1-column_Proton-1-2,jdf Filenane T S \Users\deltal N
Experiment = proton.3jxp
°'- Sample_Id = 1201-1-column
? Solvent = CHLOROFORM-D
Creation Time = 4-FEB-2011 11:
Revision Time = 24-MAR-2011 1
Current Time = 24-MAR-2011 16:20:50
Comment = single_pulse
Data_Format = 1D
Dim Size = 13107
Dim Title = Proton
Dim Units = [ppm]
Dimensions =X
site = JNM-ECA600
Spectrometer = DELTA2 NMR
=y Field =13, [£3] [MEz])
=5 X Acq Duration = 1.47062784[s]
@ X_Domai = 18
X Freq = 594.17058168 [MEz]
X _Offset = 5[ppm]
X_Points = 16384
X_Prescans =1
X_Resolution = 0.67998169[Hz]
= X_Sweep 11.14081996[kHz]
S X Sweep Clipped = 8.91265597[kHz]
%} Trr_Domain = Proton
Irr_Freq = 594.17058168 [MAz]
Irr_Offsaet = 5[ppm]
Tri_Domain = Proton
Tri_Freq = 594.17056168 [Miz]
Tri_Offset = 5[
o Clipped = FALSE
S Scans =8
N Total_Scans =8
=3 Relaxation_Delay = 5[s]
o~ Recvz_Gain = 50
= 22.9[dc]
3 2 = 14[us)
< S = 1.47062784 (5]
= 45[deg]
= 3.6[dB]
= 7[us)
= Off
= Off
= FALSE
jait = £
< Repetition Time = 6.47062784 (8]
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S 12,6-dimethoxyester_Carbon-1-1,jdf Filenane = ;}l;:nrl\dﬂlu\mmn:s\a
Experiment =
sample_Id =
Solvent =
Creation_Tima =
~ Revision Time =
= Current_Time = 24-MAR-2011 16:22:12
Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX
Dim Size = 26214
Dim Title = Carbonl3
© Dim Units = [ppm)
24 Dimansions =X
site = JNM-ECAG00
Spectrometer = DELTA2 NMR
Field_Streng = 13,95540559[T] (590[MHz])
X Acq Duration = 0.69730304(s]
X Domain = 13c
pas X Freq = 149.40429612 [MHz)
e X offset = 100.0{ppm]
X_points = 32768
X Prescans =4
X_Resolution = 1.43409672[Hz]
X_Swaep = 46.9924812 [kHz]
X_Sweep_Clipped = 37.59398496 [kHz]
< Irr | n = Proton
<7 Irr_Pr = 594.17058168 [MHz]
Irr_Offset = S[ppm]
Cliy d = FALSE
Scans = 181
Total_Scans =181
2- Recvr_Gai: = 50
Temp_Got = 23.8[dC)
X_90_Width = 9.9[us]
X Acq_Time = 0.69730304 (5]
X_Angle = 30[deg]
X Atn = 7[dB]
X_Pula = 3.3[us]
s Izz_Atn Dec = 18.2[dB]
e Irs_Atn_Noe = 18.2[dB)
Irz Noise = WALTZ
Irr_pwidth = 76[us]
Decoupling =
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Noe =
e - | Noe_time = 2[s
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iPrO ester_Proton-1-2.jdf

1

Filename

Creation_Tima
Revision_Time
Current_Time

Comment

c:\Users\delta\Documents\J
delta

proton. jxp

iPro ester
CHLOROFORM-D
2-DEC-2010 18:48
24-MAR-2011 16
20-MAR-2011 16:58:32

single_pulse
1D COMPLEX

13107
Proton
[ppm)
x

TNM-ECA600
DELTA2 NMR

13.95540559[T] (590 (MHz])
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o
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o
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(=]
«Q
<
o
- =
g X Acq Duration = 1.47062784[s]
= X Domain = 18
< X _Freq = 594.17058168 [MHz]
~ X offset = 5(ppm]
oy X_Points = 16384
] X_Prescans =1
©7 X Resolution = 0.67998169 [Hz)
o X = 11.14081996 [kHz]
] 1= o X_Sweep Clipped = 8.91265597[kHz]
o - < Irr_Domain = Proton
< hd © Irr_Freq = 594.17058168 [MAz]
e Irz_Offaet = 5[ppm)
> Tri_Domain = Proten
2] Tri_Freq = 594.170568168 [MEz)
o Tri_Offset = 5{ppm]
< . Clipped = FALSE
] Scans =8
= Total_Scans =8
<
=7 Relaxation Delay = 5[s]
o Recvr_Gain = 54
o4 5 Temp_Get = 24.5[dC]
= 2 X_90_Width = 14[ua]
° « X Acq_Time = 1.47062784(s)
] w o X _Angle = 45[deg]
o 8_ < 8 < X Atn = 3.6[dB]
< - - — - X_pulse = 7[us]
L Irr_Mode = Off
P . Tri_Mode = Off
- Dante_Presat = FALSE
™ Initial Wait = 1[s]
] Repetition_Time = 6.47062784[s]
21
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< iPrO ester-2_Carbon-1-1.jdf = ;}‘:"'\dﬂl“\m"“"““\"
N = carbon. jxp
« 3 = iPrO ester-2
N = CHLOROFORM-D
N = 2-DEC-2010 23:53:59
E! = 3-DEC-2010 00:08:43
a = 24-MAR-2011 16:59:41
& = single pulse decoupled gat
<4 = 1D COMPLEX
o = 26214
o = Carbonl3
e = Ippm}
=X
*] = JNM-ECA600
- = DELTA2_NMR
~
-7 Field_Strength = 13.95540559[T] (590 [MHz])
© X Acq Duration = 0.69730304(s]
- X Domain =13c
X Freq = 149.40429612 [Miz]
e X_Offset = 100.0[ppm]
- X_Points = 32768
L X_Prescans =4
- X Resolution = 1.43409672[Hz]
X = 46.9924812[kHz]
4 X sweep_Clipped = 37.59398496 [kHz]
Irr_Domain = Proton
N Irr_Freq = 594.17058168 [MHz]
— Irx_Offset = 5[ppm]
—_ Clipped = FALSE
-] Scans = 257
Total_Scans = 257
o] ¢
- Relaxation Delay = 2[s}
o Recvr_Gai = 60
=X Temp_Get = 24.8[dC]
© X_90_Width = 9.9[us]
o x_m:q_ri_me = 0.69730304[s]
X angle = 30[deg]
~ ] X_Atn = 7[dB)
o X_Pulse = 3.3[us]
o Irr_Atn Dec = 18.2[dB)
o7 Irr_Atn Noe = 18.2[dB]
Irr_Noise = WALTZ
24 Irr_pwidth = 76[us]
Decoupling =
<4 Initial Wait = 1[s]
(=3 Noe =
« Noe_Time = 2[s]
= Repetition Time = 2.69730304[s]
I E
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8~ OMS
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(=]
5 -di -4 -1-2.j Filename = c:\Users\delta\Documents\J
% 1SM-2,6-dimethoxyl-CyO_Proton-1-2.jdf Filena: S
Experiment = proton.jxp
- Sample_Id = SM-2, 6-dimethoxyl-CyOo
| Solvent = CHLOROFORM-D
= Creation_Time = 16-MAR-2011 22:41:16
Rovigion Time = 24-MAR-2011 17:02:28
=) Current_Time = 24-MAR-2011 17:02:51
G
- Cozmant = sinqle_pul-o
Data_Format = 1D COMPLEX
< Dim Size = 13107
hal Dim Title = Proton
Dim Units = [ppm]
o Dimensions =X
Q:“ Site = JNM-ECA600
- Spectrometer = DELTA2_NMR
o Field =13, 23] n
-] X Acq Duration = 1.47062784(s]
- X in =
X_Freq = 594.17058168 [MAz]
< — X offset = 5[ppm]
Qi =) X_Points = 16384
~ X_Prescans =1
o X_Resolution = 0.67998169 [Hz]
=4 p = 11.14081996 [kHz]
- 3 = 8.91265597 [kHz]
v = Proton
< = 594.17058168 [MHz]
S = 5(ppn]
- = Proton
= 594.17058168 [MAz]
<] = 5[ppm]
N = FALSE
s =8
o] Total_Scans =8
hed Relaxation_Delay = 5[s)
:_Gain =54
o ° Temp_Get. = 23.2[dc]
~] < X_90_Width = 14[us)
Rl X_Acq_Time = 1.47062784(s]
X_Angle = 45[deg]
] [ X_Atn = 3.6[dB]
\° - = X _Pulse = 7[us]
o S Irr_Mode = off
P Tri_Mode = Off
'{;— Dante Presat = FALSE
5 [ I=3 (s Initial Wait = 1[s]
2 < S = Repetition Time = 6.47062784[s]
O.‘ - — —
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o] OMe
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- -1-1. Filename = c:\Users\delta\Documants\J
01203-1_Carbon-1-1.jdf e i
Experiment = carbon. j
Sample_Id = 01203-1
Solvent = cu -D
ion_Time = 1 2010 12:08:12
Revision_Time = 10-DEC-2010 12 2
a4 Current Tima = 24-MAR-2011 17:04:35
3 = single pulse dacoupled gat
Data_Format = 1D COMPLEX
Dim Size = 26214
Dim Title = Carbonl3
Dim Units = [ppm]
Dimensions =x
Site = JNM-ECA600
< Spectromater = DELTA2_NMR
e Field Strength = 13.95540559[T] (590(MHz])
X _Acq Duration = 0.69730304[s]
X Domain = 13C
X Freq = 149.40429612 [MHz]
X_Offset = 100.0[ppm]
X_Points = 32768
X_Prescans =4
X _Resolution = 1.43409672[Bz]
X_Sweep = 46.9924812 [kHz]
™| X_Sweep_Clipped = 37.59398496 [kHz]
< Irr_Domain = Proton
Irr_Freq = 594.17058168 [MAz]
Irr_Offset = 5[ppm]
Clipped = FALSE
Scans = 256
Total_Scans = 256
Relaxation Delay = 2[s]
Recvr_Gain =
o] Temp_Get = 23.5[dC)
< X _90_Width = 9.9[us]
X_Acq_Time = 0.69730304[s]
X_angle = 30[deg]
X Atn = 7[dB]
X_Pulse = 3.3[us]
ITr_Atn Dec = 18.2[dB)
Irr Atn Noe = 18.2[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 76[us]
=] Docoupling = TRUE
C Initial Wait = 1[s]
Noe = TRUE
ND!_Ti.m = 2[s)
Repatition Time = 2.69730304(s]
o
e OMe
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i -1-2.j Filename = c:\Users\delta\Documents\J
1121-2-column_Proton-1-2.jdf oo z SN
=) Experiment = proton.jxp
ik Sampla_Id = 1121-2-column
- Solvent = X
Creation Time = 22-JAN-2011 13:37:25
o N Revision Time = 24-MAR-2011 17:07:33
<3 g = 24-MAR-2011 17:07:58
= gingle_pulse
o = 1D COMPLEX
P = 13107
— = Proton
= [ppm]
=X
E| = JNM-ECA600
«Q = DELTAZ_NMR
Field Strength = 13.95540559[T] (590 [MHz])
) X_Acq Duration = 1.47062784(s]
- X Domain =16
- X_Fraq = 594.17058168 [Miz]
X _Offset = 5[ppm}
P X_Points = 16384
24 X_Prescans =1
= . X Resolution = 0.67998169 [Hz]
S X_Swaeaep = 11.14081996 [kHz]
- X Sweep_Clipped = B.91265597 [kHz]
=K Irr_Domain = Proton
o Irr_Freq = 594.17058168 [MAz)
Irr Offset = 5[ppm]
- Tri_Domain = Proton
SE 8 3 Tri_Freq = 594.17058168 [MHz)
o ~§ P Tri_Offset = 5[ppm]
Clipped = FALSE
Scans =8
<1 Total_Scans =8
~
R 3 =1 Relaxation_Delay = 5[a]
P = = Recvr_Gain =56
o ] , Gat. = 23[dc]
<3 X_90_width = 14[us)
X Acq_Time = 1.47062784[s]
X_Angle = 45[deg)
° X Atn = 3.6[dB)
i X_Pulse = 7[us]
Irr_Mode = Off
Tri_Mode = off
Dante_Presat = FALSE
<3 Initial Wait = 1[s]
- Repetition Time = 6.47062784(s]
<4
o OMe
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CE| JK/\
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P OMe
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X: parts per Million : Proton
: Filenana = c:\Users\delta\Documents\J
1121-2-column_Carbon-1-1.jdf Author - dolt:
Experiment = carbon. jxp
=) sample_Id = 1121-2-column
—7 Solvent = CHLOROFORM-D
Creation_Time = 22-JAN-2011 17:03:53
Revision_Time = 22-JAN-2011 17:14:07
Current_Time = 24-MAR-2011 17:09:22
24 nt. = single pulse decoupled gat
A Data_Format = 1D COMPLEX
Dim Size = 52429
Dim_Title = Carbonl3
Dim Units = [ppm]
LK Dimansions =X
o site = JNM-ECA600
Spectrometer = DELTA2 NMR
Field | =13, 171 Ez])
. X Acq Duration = 1.39460608[s]
S X Domain =13c
X_Freq = 149.40429612 [MHz]
X_offset = 100.0[ppm]
X_Points = 65536
X_Prescans =4
e 4 X_Resolution = 0.71704836[Hz]
< X_Sweep = 46.9924812[kHz)
X_Sweep_Clipped = 37.59398496 [kHz]
Irr_Domai = Proton
Irr Freq = 594.17058168 [MHz]
“w Irr_Offset = 5[ppm]
o Clipped = FALSE
Scans =129
Total_Scans =129
Relaxation Delay = 2[s]
= Recvr_Gain =58
o Temp_Get = 24.1[dC]
X_90_Width = 9.9[us)
X Acq_Time = 1.39460608(s]
X _Angle = 30[deg]
L] X_Atn = 7[dB]
o X Pulse = 3.3[us]
Irr_Atn Dec = 18.2[dB]
Irr_Atn Noe = 18.2[dB]
Irr_Noise = WALTZ
~ Irr Pwidth = 76[us]
PR Decoupling = TRUE
Initial Wait = 1[s]
Noe =
Noa_Time = 2[s]
Repetition_Time = 3.39460608([s]
S
;3= OMe
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=]
5 o1 -1-4.j Filename = c:\Users\delta\Documents\J
S 101201-1-column_Proton-1-4.jdf ey ot ey
o Experiment = proton. jxp
w3 Sample_Id = 01201-1-column
— Solvent = )FORM-D
Creation Time = 1-DEC-2010 23:20:14
" Revision Tima = 24-MAR-2011 17:13:08
2] S Current Time = 24-MAR-2011 17:13:27
X o -
Comment. = singla_pulse
Data_Format = 1D COMPLEX
< Dim Size = 13107
o Dim Title = Proton
Dim Units = fppml
Dimensions =X
< site = JNM-ECA600
Sk Spectrometer = DELTA2_NMR
Field Strangth = 13,95540559[T] (590 [MEz])
< X_Acq Duration = 1.47062784[s]
— X_Domain = 16
- ( Freq = 594.17058168 [MEz]
X Offset = 5(ppm]
o X_Points = 16384
S4 X_Prescans =1
= P X_Resolution = 0.67998169 [Hz]
< X_Sweep = 11.14081996 [kHz)
« X_Sweep_Clipped = B.91265597[kHz]
<3 Irr_Domain = Proton
o Irr] = 594.17058168 [MAz]
Irr_Offset = 5[ppm]
E o Tri_Domain = Proton
< e Tri_Freq = 594.17058168 [MHZ]
o] o~ Tri_Offset = 5[ppm]
Clipped = FALSE
Scans =8
) Total_Scans =38
= xR 8 =3 Relaxation Delay = 5[s]
o — — Recvr_Gai. = 58
. = 24.1(dc]
v 3 = 14[us]
= 1.47062784[s]
= 45[deg]
= 3.6(dB]
3 = 7lus)
N = Off
= Off
= FALSE
k! = 1[s]
< = 6.47062784[s)
=k
(e}
R
]
3 <3
: J{
4 19
g o L J .
=
©
T v T T LN T T T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
X : parts per Million : Proton
NE Fil \u: \delta\Do te\J
~ - -1-1 ilenamo = c:\Users a\Documents
by 101201-1_Carbon-1-1.jdf e bl i
RE Experiment = carbon.jxp
Sample_Id = 01201-1
- Solvent = CHLOROFORM-D
7 Creation_Time = 2-DEC~2010 10:30:41
Revision Time = 2-DEC-2010 10:45:18
I Current_Time = 24-MAR-2011 17:14:23
N Comment. = single pulse decoupled gat
- Data_Format = 1D COMPLEX
Dim Size = 26214
* Dim Title = Carbonl3
- Dim Units = [ppm]
o Dimensions x
- Site = JNM-ECA600
© Spectrometer = DELTAZ_NMR
- Field Strength = 13.95540559[T] (590 [MHz])
n X_Acq Duration = 0.69730304[s}
— X_Domain = 13C
X_Fraq = 149.40429612 [MHz]
3 X Offset = 100.0[ppm]
- X_Points = 32768
) X_Prescans =4
- X_Resolution = 1,43409672(Hz]
X8 = 46.9924812[kBz]
RE X_Sweep_Clipped = 37.59398496[kHz]
- Irr I in = Proton
— Irz Fr = 594.17056168 [MHz]
- Irr Offset = 5[ppm]
Clipped = FALSE
<4 Scans =172
- Total_Scans =172
3- Relaxation Delay = 2[s]
Recvr_Gain = 60
% 5 Temp_Get = 24.5[dC]
S X_90_Width = 9.9[us]
~ X_Acq_Time = 0.69730304(s]
S X Angle = 30[deg]
X_Atn = 7[dB]
© 4 X Pulse = 3.3[us]
< Irr_Atn Dec = 18.2[dB)
@ Irr_Atn Noe = 18.2[dB]
pE Irx_Noise = WALTZ
Irr_Pwidth = 76[us]
<4 Decoupling =
o Initial Wait = 1[s]
. Noe = TRUE
= Noe_Time = 2[a)
Repatition_Time = 2.69730304[s]
~
s
8 =] OMe
g3 8
Laoal dil ™ Jludiay Lot g o b ade ot
S oM : A L TTE N # TR— ’ PN
2 (@) OMe
T T T Trr T T LR T T T T T T T T T T T
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N I Y N o
Re = 22 S 5 288 82
o - = waQ -3 P= — S 00 =0
Mo o Lo o ] aen Rtde!
gz 4 8§ 2 % REE u¥
X : parts per Million : Carbon13

S-24



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2011

==
i i B Filename = c:\Users\delta\Documents\J
83 SM-BnO-2,6-dimethoxy-2_Proton-1-2.jdf Authoe Z Sarta
Experiment. = proton. jxp
= Sample Id = SM-BnO-2, 6-dimathoxy-2
K3 . Solvent = CHLOROFORM-D
Creation Time = 18-MAR-2011 15:14:44
E Revision Time = 24-MAR-2011 17:17:33
o Current_Time = 24-MAR-2011 17:17:51
Pk
« Comment = single pulse
E Data_Format = 1D COMPLEX
S Din = 13107
E = Proton
B = [ppm]
E =X
=) = JNM-ECA600
< = DELTA2_NMR
N
4 = 13. o 3] 1)
2] = huosz 84(s]
I = 594.17058168 [MHz]
E = 5ippm]
= 16384
= =1
K7 = 0.67998169 [Hz]
D | = 11.14081996 [kBz]
E vy = 8.91265597 [kHz)
=Y - = Proton
% o = 594.17058168 [MAz)
- < = 5[ppm]
E w = Proton
o = 594.17058168 [MHz]
o7 = 5[ppm]
- = FALSE
E =8
o =8
<'}_
- Relaxation Delay = 5[s]
3 in =34
o 8 S = 23.5[dC]
INE ] & = 14[us]
- = 1.47062784(s]
3 ~ — = = 45[deg]
Y 1) 3 = 3.6[dB]
23 =] — — = 7[us]
= = Off
= Off
E » = FALSE
o Initial Wait = 1(s)
=k Repetition Time = 6.47062784[s)
<3
©° OMe
E (0]
<4 )K/\
< (0] O
) OMe
8 &
S
3 ] H | 1h
3o A
© T T T T T T R | T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
X : parts per Million : Proton
T~
3 - di f Filename c:\Users\delta\Documents\J
S 41SM-Bn0O-2,6-dimethoxy_Carbon-1-2jdf e Gete
Experiment carbon. jxp
Sample_Id SM-Bn0O-2, 6-dimethoxy
Solvent 'HLOROFORM-D
ion_Time 1 14:30:39
Revision Time = 24-MAR-2011 17:23:50
Current_Time = 24-MAR-2011 17:24:20
o
=% Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX
Dim Size = 26214
Dim Title = Carbonl3
Dim Units = [ppm]
Dimensions =X
Site = JNM-ECA600
@ Spectrometer = DELTA2_NMR
< Field Strength = 13.95540559(T) (590 (MHz])
X Acq Duration = 0.69730304([s]
X Domain = 13c
X Freq = 149.40429612 [MAz)
X Offsat = 100.0([ppm]
X_Points = 32768
X Prescans =4
34 X Resolution = 1.43409672[Ez]
= 46.9924812[kEz]
X_Sweep _Clipped = 37.59398496 [kHz]
Irr_Domain = Proton
Irr_Freq = 594.17058168 [MHz]
Irr Offset = 5[ppm]
Clipped = FALSE
X cans = 213
@ Total_Scans =213
s .
Relaxation Delay = 2[s]
Recvr_Gain = 50
Temp_Get = 24.1[dC]
X _90_Width = 9.9[us]
X Acq_Time = 0.69730304[s]
X_Angle = 30[deg]
N X Atn = 7[dB)
=} X_Pulse = 3.3[us]
Irr_Atn_Dec = 18.2[dB]
Irr_Atn_Noe = 18.2[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 76[us]
Decoupling = TRUE
Initial Wait = 1[s]
-] Noe = TRUE
=] Noe_Tima = 2[s]
Repetition_Time = 2.69730304[s]
g 7 OMe
g (0]
E L Gl ¥ L b L (o) (o)
o
T T T T T T T T T T T T T T T T T T T T OMe
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A 27N | AN | 1h
ae ® — MO Y 0 o @ 00— I
A < TN S VTN I
s o 0 0T OMmm> - % "o QN oo %
N by 09 60 O 2 o Rk X
we o ) 66 60 66 IS\ V-1 NN ©
v \n MNNNNA I~E-N NS "
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abundance

H Filename = C:\Users\delta\Documents\J
|13tn69_Proton-1-2.jdf e s
Experiment = proton.jxp
Sample_Td = 13tn69
Solvent = CHLOROFORM-D
Creation_Time = 3-DEC-2010 16
Revision Time = 24-MAR-2011 17
g— Current_Time = 24-MAR-2011 17:28:20
«@ 3
Comment. = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
3 Dim_Title = Proton
< Dim_Units = [ppm)
» =X
= JNM-ECAG600
= DELTA2 NMR
=13. 3} MEz])
= 1.47062784 (5]
= 594.17058168 [MHz]
= 5[ppm]
= 16384
=1
= 0.67998169 [Hz]
) = 11.14081996 [kHz]
<4 = 8.91265597 [kHz]
a = Proton
= 594.17058168 [MEz]
= 5[ppm]
= Proton
= 594.17058168 [MHz]
= 5[ppm]
= FALSE
=8
=8
Relaxation Delay = 5[s]
Recvr_Gain =34
Temp_Get = 24.3[dC]
X_90_Width = 14[us]
X_Acq_Time = 1.47062784(s]
= 45[deg]
3 (=98 b= = 3.61a8]
q i | i = 7[us)
P N (N ™ Z oft
S = Off .
2 = FALS!
e 8 =1[s]
- - = 6.47062784(s]
OMe
o J 1 " 1
T T T T T T T T T T T 1i
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 1

X : parts per Million : Proton

abundance

oY
S 113tn69_Carbon-1-1.jdf
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~
o
o
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o
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x
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r S R ma T
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N OO vy 00
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o N
NN SN 14
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Irr_Noise
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Decoupli.
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Noe
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Repotition_Time

OMe
(0]

NN

C:\Users\delta\Documents\J
delta

FORM-D
3-DEC-2010 16:40:51
3-DEC-2010 16:47:47

24-MAR-2011 17:30:11

single pulse decoupled gat
1D COMPLEX

26214
Carbonl3
Ippm]

X
JNM-ECA600
DELTA2_NMR

13.95540559(T] (590 (MHz])
0.69730304 (8]

3C
149.40429612(MHz])
100.0(ppm]
32768

4
1.43409672[Hz]
46.9924812[KkHz]
37.59398496 [kHz]

roton
594.17058168 [MHz]
5[ppm]
FALSE
64
64
2(s)
50
25.1[dc)

9.9{us]
0.69730304(s]

2[s]
2.69730304(s]

OJ\/\O

OMe

OMe
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-1-tert-] -1-2.j Filename = c:\Users\delta\Documanta\J
1128-1-tert-Bu_Proton-1-2.jdf o e
Experiment = proton.jxp
Sample_Id = 1128-1-tert-Bu
Solvent = CHLOROFORM-
Creation Time = 28-JAN-2011 21:04:52
Revigion Time = 24-MAR-2011 17:34:09
Current_Time = 24-MAR-2011 17:34:36
< Comment = single_pulse
= . Data_Format = 1D COMPLEX
S Dim Size = 13107
=y Dim Title = Proton
Dim Units = [ppm]
Dimensions =
Site = JNM-ECA600
Spectrometer = DELTA2_NMR
Field Strength = 13,95540559[T] (590[MHz1)
X Acq Duration = 1.47062784[s]
X Domain = 1R
X Freq = 594.17058168 [MHz]
X offset = S(ppm]
X Points = 16384
X_Prescans =1
X Resolution = 0.67998169[Ez)
X Sweep = 11.14081996 [kEz]
X Sweep_Clipped = 8.91265597[kHz]
< | Trc_Domain = Proten
g v Irr_Fre = 594.17058168 [Maz]
< Irc Offset = S{ppm]
. Tri Domain = Proton
Tri_Freq = 594.17058168 [MAz]
Tri_Offset = S(ppm]
Y clipped =
Scans =8
Total_Scans =8
Relaxation Delay = 5[s]
Recvr_Gain = 30
Temp_Get = 22.8[dC)
8 e b 3 X_90_Width = 14[us]
ol — - — X_Acq_Time = 1.47062784(s]
X_Angle = 45[deg]
X Atn = 3.6[dB]
X Pulse = 7[us]
P Irr_Moda = Off
= Tri_Mode = Off
— Dante_Presat = FALSE
Initial Wait = 1(s]
Repetition Tima = 6.47062784[s]
(e} Ph J\
t-BuO JK/'\o
3
g
El l i h 3am
2° J
«©
T T T T T T T T T T T
100 9.0 8.0 7.0 5.0 4.0 3.0 20 1.0 0
X : parts per Million : Proton
=3 Fil \Users\delta\Do ta\d
— -] - ) -1-1 i 'ilename = c:\Users cuments
1128-1-tert-Bu_Carbon-1-1.jdf e s
Experiment = carbon. jxp
™ Sample_Id = 1128-1-tert-Bu
- Solvent = CHLOROFORM-D
Creation_Time = 28-JAN-2011 21:
Revision_Time = 28-JAN-2011 2
) Current Time = 24-MAR-2011 17:35:13
Comment = single pulse dacoupled gat
Data_Format = 1D C
— Dim Size = 26214
= Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X
. Site INM-ECA600
=4 Spectrometer = DELTA2_NMR
Field 8 = 13.95540559[T] (590 [MEz])
X Acq Duration = 0.69730304[a]
beE| X Domain = 13C
e X Freq = 149.40429612 (MHz]
X Offsat = 100.0[ppm]
X_Points = 32768
LK X_Prescans =4
=] X _Resolution = 1,43409672[Hz]
X_Swe = 46.9924812[kHz]
X Sweep_Clipped = 37.59398496 [kiz]
~ Izrr_Domain Proton
=k Irr_Freq 594.17058168 [MHz]
Irr_Offset 5[ppm]
Clipped FALSE
© Scans 256
=5 Total_Scans 256
Relaxation Delay = 2[s]
“ Recvr_Gain = 50
paE =X = 23.7[dC]
X_90_Width = 9.9[us]
X_Acq_Time = 0.69730304[s]
X_Angle = 30([deg]
3 X_Atn = 7[dB]
e X_Pulse = 3.3[us]
ITz_Atn Dec = 18.2[dB]
Irr_Atn_Noe = 18.2[dB]
™3 Irr_Noise = TZ
e Irr_Pwidth = 76(us]
Decoupling = TRUE
Initial Wait = 1(s]
N Noe = TRUE
I=E Noe_Time = 2[s]
Repatition Time = 2.69730304(a]
—
8 <7
1=
8 (o) Ph
E. IS
o
© T T T T T T T T T T T T T T T T T T T T t-BuO (0]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0
) @ A o % O — S XA =) =]
- - — 0w 0N — O 000w o ——
@ < R saenan < A
g ¢ &8RS SEREEQS g R3S
X : parts per Million : Carbon13
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100 5000
(0] Ph
t-BuO MOJ\
E § rac-3am
2 50- = g a
+ -0 o
2 2
E =]
[ —— ‘
04 i |
T — 1 T T T T —5000
10.0 12.5 15.0 11.5 20.0 25.0 21.5 30.0
min
Pk # Retention Time Area Area Percent
1 14.218 4621574 50.413
2 20.432 4545926 49.587
60 5000
(0] Ph
t-BuO MOJ\
401 g 3am
2 & 2
= -0 o
T 20- =
=
=
0 “\ T I l
. T T T T T T _5000
10.0 12.5 15.0 1.5 20.0 25.0 21.5 30.0
_min
Pk # Retention Time Area Area Percent
1 14.767 20694 0.895
2 20.622 2290222 99.105
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H Filename = c:\Users\delta\Documents\J
1204-1-Me-ester_Proton-1-2.jdf i b idyen
< Experiment = proton. jxp
=7 Sample_Id = 1204-1-Ma-aester
Solvent = CHLOROFORM-D
Creation_Time = 7-FEB-2011 20:
O__ Revieion_Time = 24-MAR-2011 17
2 Currant Time = 24-MAR-2011 17:39:19
=) Comment = single_pulse
w = 1D COMPLEX
— = 13107
= Proton
< = [ppal
<+ =x
- = JNM-ECA600
= DELTA2_NMR
<
«@’ =13, (3] (MEz])
= 1.47062784[s]
24 = 594.17058168 [MHz]
] I = 5(ppml]
o = 16384
=} =1
g = 0.67998169[Hz]
- = 11.14081996 [kHz]
= 8.91265597 [kHz]
< — = proton
=5 =) % = 594.17058168 [MHz]
- e o = 5(ppm]
= Proton
< = 594.17058168 [MHz]
o] = 5[ppm)
= FALSE
=8
<] Total_Scans =8
o
Ralaxation Delay = 5[s]
Recvr_Gain = 30
2] Temp_Get = 23.2[dC)
= X_50_Width = 14{us
S o = =3 X_Acq_Time = 1.47062784[s]
o S < 2] < X _Angle = 45{deg)
o] - = - X Atn = 3.6[dB]
X_Pulse = 7[us)
Irr_Mode = Off
S} Tri_Mode = Off
vl Dante_Presat = FALSE
Initial Wait = 1[s])
Repotition_Time = 6.47062784[s]
<
24
<]
« O Ph
o PGS
7 MeO O
=)
g2
3 3bm
5
B ©7]
©
T T TT T T T T T T L
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 1.0 0
X : parts per Million : Proton
3 Filenama = c:\Users\delta\Documenta\J
o 11204-1-Me-ester_Carbon-1-1.jdf e Z s
- Experiment = carbon. j
Sample_Id = 1204-1-Mo-ester
Solvent = CHLOROFORM-D
Creation_Time = 7-FEB-2011 20:49:27
Revision Time = 7-FEB-2011 20:57:56
24 Current_Time. = 24-MAR-2011 17:39:59
t = single pulse decoupled gat
Data_Format 1D COMPLEX
Dim Size = 26214
0 Din_!if.la = Carbonl3
S Dim Units = [ppm]
Dimansions =X
site = JNM-ECA600
Spectrometer = DELTA2 NMR
=1 Field =13. &3] 1)
< X Acq Duration = 0.69730304[s]
X_Domain = 13c
X Freq = 149.40429612 [MHz]
X_Offset = 100.0[ppm]
X Points = 32768
24 =a
N = 1.43409672(Hz]
= 46.9924812 [kHz]
= 37.59398496 [kHz]
= Proton
“ = 594.17058168 [MEz]
paE = 5[ppm]
= TRUE
=129
=129
<] = 2[s]
< = 50
= 23.9[dC]
= 9.9[us]
= 0.69730304[s]
= 30[deg]
24 = 7[dB]
= 3.3[us]
= 18.2[dB)
= 18.2[dB]
= WALTZ
N = 76[us]
=3 =
Initial Wait = 1[s)
Noe = TH
Noe_Time = 2[s)
Repetition Time = 2.69730304(s]
—
=X
Q
8
5 O Ph
" o PRI
£ o faom RS— - ; ) I
« T T T T T T T T T T T T T T T T T T T T Meo O
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0 0-10.4
N AN ] /| 3bm
2 ] 8= BEE-RS 2 5 5%
o ) Qoo =R B NG}
-, b} oS REIaHD n 9 N
g § &R5§ SN 8a
X : parts per Million : Carbon13
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200 5000
O Ph
g3
§>. MeO J\/'\oj\
2 3
e rac-3bm
| <t
2 100- 4 8
= -0 °
z E
| {
0 T T h _
T r T T 5000
35 40 45 50 55 60
min
Pk # Retention Time Area Area Percent
1 43.540 10517732 50.121
2 48.832 10466971 49.879
300 5000
o O Ph
(=21
; MeO JJ\/'\oj\
| ~t+
200 - 3bm
(2] w3
£ L 3
= =
100 4
P~
3
g
| |
0 T T - T T "5000
35 40 45 50 55 60
min
Pk # Retention Time Area Area Percent
1 43.097 5197 0.023
2 46.792 22779420 99.977
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. . s R
1127-2-2,6dimethyl_Proton-1-2.jdf EFilenane 2 & \Usars\delta\Docunente\J
Experiment = proton.jxp
Sample_Id = 1127-2-2, 6dimathyl
Solvent = CHLOROFORM-D
Creation Time = 28-JAN-2011 17:05:59
Revision Time 24-MAR-2011 1 55
Current Time = 24-MAR-2011 17:43:02
<
o] Comment = single pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
Dim_Title = Proton
Dim Units = (ppm]
Dimensions =
Site = JNM-ECA600
Spectrometer = DELTAZ_NMR
24 Field Strength = 13,95540559[T] (590 (MHz])
n X Acq Duration = 1.47062784[s]
X_Domain =18
X_Freq = 594,17058168 [MHz]
X _Offset = 5(ppm]
X_points = 16384
X_Prescans =1
-y X_Resolution = 0.67998169 [Hz]
W4 X_Sweep = 11.14081996 [kEz]
= X_Sweep_Clipped = B.91265597(kBz]
<] Trr_Domain = Proton
Irr_Freq = 594.17058168 [Miz]
Irr Offset = 5[ppm]
Tri_Domain = Proton
Tri_Freq = 594.17056168 [MHz]
Tri_Offset = 5[ppn]
Clipped = FALSE
~ e Scans =8
o) wd Total_Scans =8
QJ S} il
@ Relaxation Delay = 5(s]
Recvr_Gain =34
, Got = 23.2[dC]
X_90_Width = 14[us]
— = o [ere X_Acq_Time = 1.47062784(s]
< < a ([Q< X_Angle = 45[deg]
- - e - X Atn = 3.6[dB]
X _Pulse = 7[us]
Irr_Moda = Off
3 Tri Mode = Off
o Dante_Presat = FALSE
Initial Wait = 1(s]
Ropetition Time = 6.47062784[5)
= T
(©) o
o
H
< L 3cm
B3 e
© T T LN T T T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
X : parts per Million : Proton
2] i -1-1.j . Filename = c:\Users\delta\Documents\J
] 1127-2-2,6dimethyl_Carbon-1-1.jdf Fitena = o \Oa
Experiment = carbon. jxp
sample_Id = 1127-2-2, 6dimethyl
Solvent = CHLOROFORM-D
54 Creation Time = 28-JAN-2011 17:08:32
<@ Revision Time = 28-JAN-2011 17:22:58
Current_Time = 24-MAR-2011 17:43:32
Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX
Din_Size = 26214
© Dim_Title = Carbonl3
= Dim _Units = [ppm]
Dimansions =X
site = JNM-ECA600
Spectrometer = DELTAZ_NMR
Fiald Strength = 13,95540559[T] (590[MHz})
X Acq Duration = 0.69730304[s]
pa b'a n =13c
< X_Fraq = 149.40429612 [MHz]
X offset = 100.0 [ppn]
X_Points = 32768
X_Pregcans =4
X_Resolution = 1.43409672(Hz]
xs = 46.9924812[kBz]
« X_Sweep_Clipped = 37.59398496(kHz]
= Irr_Domain = Proton
Irr Freq = 594.17058168 (MEz]
Irr_Offset = 5[ppm]
Clipped = FALSE
Scans = 256
Total_Scans = 256
] Relaxation Delay = 2[s]
e Recvr_Gain = 50
Temp_Get = 23.9[dc]
X _90_width = 9.9[us
X _Acq_Time = 0.69730304[5]
X_Angle = 30([deg]
X_Atn = 7[dB]
N X_Pulse = 3.3[us]
=N Irz_Atn_Dec = 18.2[dB]
Irzr_Atn Noe = 18.2[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 76[us]
Decoupling = TRUE
Initial Wait = 1[s]
Noe = TRUE
= Noe_Time = 2[s]
© Repetition _Time = 2.69730304(s]
8
g (o] Ph
: T
S o f A Y W
] . (©) o
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(==
5 H Filename = ¢:\Users\delta\Documents\J
S 11108-1-Ph_Proton-1-2 jdf Author Z Serte
Experiment = proton. jxp
Sample_Id = 1108-1-Ph
Solvent = CHLOROFORM-D
Creation Time = 11-JAN-2011 21:29:21
] Revision Time = 24-MAR-2011 17 2
* Current Time = 24-MAR-2011 17:46:29
Comment = single pulse
Data_Format = 1D
Dim Size = 13107
° Dim Title = Proton
o] Dim Units = [ppm]
Dimensions =X
=] site = JNM-ECA600
g Spectrometer = DELTA2_NMR
Field § = 13.95540559[T] (590 [MHz])
<] X Acq Duration = 1.47062784(s]
~ X I n = 18
X _Freq = 594.17058168 [MHz]
X _Offset = 5[ppm]
X_Points = 16384
X _Prescans =1
X_Resolution = 0.67998169 [Hz]
<] P = 11.14081996 [kHz]
° X Sweep_Clipped = 8.91265597[kHz]
Irr_Domain = Proton
Irr_Freq = 594.17058168 [MHz]
Irr_Offset = 5[ppm]
Tri_Domain = Proton
P Tri_Freq = 594.17058168 [MAz]
wl Fg Tri_Offset = 5[ppm]
rn Clipped = FALSE
Scans =8
Total_Scans =8
= Relaxation Delay = 5[s]
o < Recvr_Gain =30
<7 o = 23.3[dc)
= 1d[us
= 1.47062784(s]
= 45[deg]
S =1 o =1 = 3.6[dB]
: i1 2 i = 7[ua]
— — -
=5 e = Off
bt = Off
= FALSE
= 1[s]
= 6.4706278415]
o]
o~
OMe
(e} Ph J\
<4 . (0] (6]
OMe
-g
2 x
©
T e T T Ty T T Eaamsaa i T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
X : parts per Million : Proton
oY
5 f Filenama = c:\Users\delta\Documents\J
<731108-1-Ph_Carbon-1-1.jdf Herenien z S
Experiment = carbon. j
Sample Id = 1108-1-Ph
Solvent = CHLOROFORM-D
= 11-JAN-2011 21:32:26
0 1 = 11-JAN-2011 21:41:06
< = 24-MAR-2011 17:47:10
= single pulse decoupled gat
= 1D COMPLEX
= 26214
~ = Carbonl3
g = [ppm]
< ch
Site = JNM-ECA600
Spectrometer = DELTA2 NMR
Field Strength = 13.95540559[T] (590(MHz))
e X_Acq Duration = 0.69730304(s]
4 X_Domain = 13¢
X Freq = 149.40429612 [MHz]
X_Offset = 100.0(ppam]
X _Points = 32768
X_Prescans =4
n X Resolution = 1.43409672[Hz]
=y X_Sweep = 46.9924812 [kHz)
] X_Sweep_Clipped = 37.59398496(kHz]
Irr_Domain = Proton
Irr_Freq = 594.17058168 [MHz]
Irr_Offset = 5[ppm]
Clipped =
o Scans =130
i Total_Scans = 130
Relaxation Delay = 2[a]
Recvr_Gain = 50
‘emp_Get = 23.9[dc]
«] X _90_Width = 9.9[us]
=) { Acq_Time = 0.69730304(s]
X_Angle = 3| )
X_Atn = 7[dB]
X Pulse = 3.3[us]
ITr_Atn_Dec = 18.2[dB]
~ Irr_Atn_Noe = 18.2{dB]
= Irr_Noise = WALTZ
Irr_Pwidth = 76[us]
Decoupling = TRUE
Initial Wait = 1[s]
Noe = TRUE
Noe_Time = 2[a)
;1 Repstition Time = 2.69730304[s]
8 OMe
£ o Ph
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3 © WA Gadh L LA "
] o (6]
T T T T T T L T T T TTTT T T T T T T T T
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=3
i : Filename = c:\Users\delta\Docunents\J
o 11112-3-4Me_Proton-1-2.jdf Author = delta
Experiment = proton.jxp
Sample_Id = 1112-3-2Me
S Solvent = RM-D
— . Creation_Time = 14-JAN-2011 11:29:52
— g Revision Time = 24-MAR-2011 17:49:43
S Current Time = 24-MAR-2011 17:49:47
Comment: = singla_pulse
24 Data_Format = 1D COMPLEX
S Dim Size = 13107
Dim_Title = Proten
Dim Units = [ppm]
Dimensions =x
Site = JNM-ECA600
?- Spactromater = DELTAZ_NMR
Field ¢ =13. (] (MEz])
X Acq Duration = 1.47062784[s]
. X Domain =18
=) X Freq = 594.17058168 [Miz]
o] X offset = 5[ppm]
= 16384
=~ =1
< SQ = 0.67998169 [Hz]
«a PN = 11.14081996 [kHz]
4 = B.91265597 [kHz]
~ = Proton
© = 594.17058168 [MEz]
> > = 5[ppm]
q 2 = Proton
- = 594.17058168 [MHz]
37 = 5(ppm]
= FALSE
=8
8. = g 8 8 Total_Scans 8
< - - o — = Relaxation Delay = 5[s]
v Recvr_Gai. =32
Temp_Get = 23.3[dC]
X_90_Width = 14[us)
X_Acq_Time = 1.47062784(s]
o X _Angle = 45[deg]
23 X_Atn = 3.6[dB]
X Pulse = 7[us]
ITr_Moda = Off
Tri_Mode = Off
Dante_Presat = FALSE
o] Initial Wait = 1[s]
o Repetition Time = 6.47062784[s]
RE
[}
OMe
L
—_
g (©) (@)
b} l OMe
_§ =}
T v T T T T T T EEamamma ARRA RS paa T .,
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 3dn
X : parts per Million : Proton
H Filename = c:\Users\delta\Documents\J
1112-3-4Me_Carbon-1-1.jdf - Sotea
= carbon. jxp
= 1112-3-4Me
= CHLOROFORM-D
pacl =14 2011 11:32:25
o = 14-JAN-2011 11:40:59
= 24-MAR-2011 17:50:13
= single pulse decoupled gat
= 1D COMPLEX
~ = 26214
prE = Carbonl3
n_{ = [ppm]
Dimengions =X
Site = JNM-ECA600
Spectrometer = DELTA2 NMR
v Field Strength = 13,95540559(T] (590 [MHz])
i X _Acq Duration = 0.69730304(s]
X_Domain =13C
X Freq = 149.40429612 [MAz]
X_Offset = 100.0[ppm]
X_Points = 32768
“ X_Prescans =4
pis X_Resolution = 1.43409672(Hz)
= 46.9924812 [kHz]
X_Sweep_Clipped = 37.59398496 [kHz]
- 1 n = Proton
Irr_Freq = 594.17058168 [MHz]
Irr Offset = 5[ppm]
< 1 Clipped = FALSE
< Scans =130
Total_Scans = 130
Relaxation Delay = 2(s]
Recvr_Gain =50
- ,_Get. = 23.9[dC)
s X_90_Width = 9.9[us]
X_Acq_Time = 0.69730304(s]
X_Angle = 30[deg]
X Ata = 7[dB]
X_Pulse = 3.3[us]
Irr_Atn_Dec = 18.2(dB}
~ Irr_Atn Noe = 18.2[dB]
=3 Irr_Noise = WALTZ
Irr_Pwidth = 76[us]
Decoupling = TRUE
Initial Wait = 1[s]
Noe = TRUE
Noe_Time = 2[s]
=4 Repatition_Time = 2.69730304(s]
8
=4
<
'E . ol il Aol n ™ . "
Mt ik ) if N Y ¥ ¥ W d Yo
2 ' OMe
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X : parts per Million : Carbon13
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o 11113-1-3Me_Proton-1-2.jdf Filenama 2 3; \Usazs\dalta\Dooumente\y
= Exporiment = proton.jxp
Sample Id = 1113-1-3Me
Solvent = CHLOROFORM-D
Creation_Time = 17-0AN-2011 14:
Revision Time = 24-MAR-2011 17
g Current_Time = 24-MAR-2011 17:52:42
- ) Comment . = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
Dim _Title = Proton
<4 Dim Units = [ppm]
=N Dimensions =X
Site = JNM-ECA600
Spectromater = DELTA2 NMR
f=3
fc. Field Strength = 13.95540559(T] (590 [MHz])
<7 o X_Acq Duration 1.47062784[s]
L X_Domain =1m
X _Freq = 594.170581686 (MHz]
X_Offsaet = 5[ppm]
X Points = 16384
X_Prescans =1
<4 X_Resolution = 0.67998169Hz]
~ X Swe = 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597 [kHz)
Irr_Domain = Proton
o~ Irr_Fr = 594.17058168 [MAZ]
N (= Irr_Offset = 5[ppm]
= 4] < Y Tri ) = Proton
A @ Tri_Freq = 594.17058168 [MAz]
Tri_Offset = S[ppm]
(e Clipped = FALSE
S (o Scans =8
- o el Total Scans =8
n Relaxation Delay = S[s]
> ® [g8 Recvr_Gain =30
—_ S —_ Temp_Get = 23.4[dC)
A X 90 Width = 14[us]
. X_Acq_Time = 1.47062784 (5]
<7 X_Angle = 45[deg]
( Atn = 3.6[dB]
X_Pulsa = 7[us}
ITr_Mode = off
Tri Moda = off
(=) Dante_Presat = FALSE
] Initial Wait = 18]
Repetition_Time = 6.47062784(s]
]
o
OMe
P
24 (@) (©)
é OMe
5 l J
8 ° 3do
T LN T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0
X : parts per Million : Proton
-1- -1-1j Filename = c:\Users\delta\Documents\J
1113-1-3Me_Carbon-1-1.jdf Fivena o g
o Exporiment = carbon. jxp
24 sampla_Id = 1113-1-3Ma
Solvent = CHLOROFORM-D
Creation_Time = 17-JAN-2011 15:02:06
Revision Time = 17-JAN-2011 15:10:43
Current_Tima = 28-MAR-2011 17:53:23
2— Comment = single pulse decoupled gat
Data_Format =1p X
Dim Siza = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
~ Dimensions =X
=3 Site = JNM-ECA600
Spectrometer = DELTA2_NMR
Fiold Strength = 13.95540559[T] (590(Miz])
X Acq Duration = 0.69730304[s]
X_Domain =13c
2] X Freq = 149.40429612 [MHz]
© X Offset = 100.0(ppm]
X_Points = 32768
X_Prescans =4
X_Resolution = 1,43409672(Hz]
X Sweep = 46.9924812 [kHz]
] X_Sweep _Clipped = 37.59398496 [kHz]
< I¥r_Domai: = Proton
Irr_Freq = 594.17058168 [MAz]
Irr_Offset = 5[ppm]
Clipped = FALSE
Scans = 131
<] Total_Scans =131
S _t
Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width = 9.9[us]
«] X Acq_Time = 0.69730304[s]
< X_Angle = 30[deg]
X_Atn = 7[dB]
X _Pulse = 3,3[us]
Irr_Atn Dec = 18.2[dB]
Irr_Atn Noe = 18.2[dB]
o Irr_Noise = WALTZ
Irr Pwidth = 76[us]
Decoupling =
Initial Wait = 1[a]
Noa = TRUE
Noe_Time = 2(s]
-3 Ropetition Time = 2.69730304[s]
S
@
Q
=1
bl
g o " . . " m NPT OMe
3 ! v y ) " ¥
g O
T T T T T T T T T T T T T T T T T T T
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 o o
L JAAN AN T T /N OMe
= 5 gEgsmepE g fggyr & g gax
g & S82QJZ2E 8§ 8883593 8 R Q3=
8 o gnN8sR8s 8 RRERE 8 9 qasa 3do
X : parts per Million ; Carbon13"
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o ]01227-2-2Me_Proton-1-2,jdf Filenane 2 $i\Users\delta\Documenta\J
=5 Experiment = proton. jxp
- Sample Id = 01227-2-2Me
Solvent = CHLOROFORM-]
Croation_Time = 6-JAN-2011 22:19
=1 Revigion Time = 24-MAR-2011 1
o Current_Time = 24-MAR-2011 17:
(=]
vij Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
Dim Title = Proton
Dim Units = [ppw]
o Dimensions =X
] site = JNM-ECA600
Spectrometer = D'BLW__HMR
Fiold ¢ =13. [£4] MEz])
X_Acq Duration 1.47062784(s]
X Domain = 1H
< X Freq = 594.17058168 [MHz]
~ X_Offset = 5[ppm]
X Points = 16384
) e X_Prescans =1
< g X Resolution = 0.67998169 [Hz]
Ll X8 = 11.14081996 [kHz}
= X_Sweep_Clipped = 8.91265597 [kBz]
! Irr_Domain = Proton
Irr_Freq = 504.17058168 [MHz)
g X Irx_Offset = 5[ppm}
N i_Domain = Proten
o Tri“Freq = 594.17058168 [MAz]
Tri_Offset = 5{ppm]
<1 Clipped = FALSE
n Scans =8
S ] ® s Total_Scans 8
- b o - Relaxation_Delay = 5[s]
Recvr_Gain = 30
o )_Get = 23[dC]
<] X_90_Width = 14[us]
X_Acq_Time = 1.47062784(s)
X_Angle = 45[deg]
X atn = 3.6[dB]
X_Pulse = 7[us]
Irr_Mode = Off
24 Tri_Mode = Off
« Dante_Presat = FALSE
Initial Wait = 1[s]
Repetition Tima = 6.47062784(s]
<3
o~
OMe
(0]
<] .
= (©) O-i-Pr
g OMe
°
: l )
Iy (=]
© T T T T T AARR T T T T 3dp
10.0 9.0 3.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0
X : parts per Million : Proton
2 Fil \Users\delta\Documents\J
E . ilenama =e:
©~7101227-2-2Me_Carbon-1-1.jdf Author = delta
o Experiment = carbon. jxp
-] Sample_Id = 01227-2-2Ma
Solvent = CHLOROFORM-D
© Creation Time = 6-JAN-2011 23:24:36
—] Revision_Time = 6-~JAN-2011 23:33:27
Current_Time = 24-MAR-2011 17:56:51
~
- t = single pulse decoupled gat
Data_Format. = 1D COMPLEX
e Dim Size = 26214
-3 Dim Title = Carbonl3
Dim Units = (ppa]
v Dimensions =X
- site = JNM-ECA600
-« Spectrematar = DELTA2_NMR
- Field Strength = 13.95540559(T] (590(MHz])
X_Acq Duration = 0.69730304(s]
«©3 X _Domain = 13c
- X Freq = 149.40429612 [Miz]
X_Offset = 100.0([ppm]
o X Points = 32768
- ¥_Proscans =4
— X Resolution = 1.43409672[Hz]
= X_Swaep = 46.9924812[kBz]
X _Sweep_Clipped = 37.59398496(kHz]
< ITr_Domain = Proton
—] Irr_Freq = 594.17058168 [MHz]
Irr Offset = ]
N Clipped = FALSE
< Scans =129
Total_Scans =129
o0
= Relaxation Delay = 2[s]
Racvzr_Gain =58
=7 Temp_Get = 23.8[dC]
S X_90_Width = 9.9[us]
X_Acq_Time = 0.69730304(s]
2] X AngTe = 30[dsg]
= X atn = 7[dB]
X Pulse = 3.3[us]
e ITr_Atn_Dec = 18.2[dB)
e Irr_Atn Noe = 18,2[dB)
Irr_Noise = WALTZ
4 Irr_Pwidth = 76[us]
< Decoupling = TRUE
I Initial Wait = 1(s]
o1 Noa = TRUE
Noe_Time = 2([s]
~ Repetition_Time = 2.69730304[s]
8
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E WJJ@
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X : parts per Million : Carbon13
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2.0

Revision_Time
Current_Time

Field Strength

X_Acq_Duration

X Domain

X Freq

X _Offset

X Points

X_Prescans

X_Resolution

X_sweep

X_Sweep_Clipped
amain

snuenwOOUOROUBORD

8-DEC-2010 2.
8-DEC-2010 2.
24-MAR-2011 17:59:44

A Filename = c:\Users\delta\Documents\J
01207-1-PLC_Proton-1-2.jdf v winn ey
Experiment = proton.j
sample_Id = 01207-1-PLC
Solvent = CHLOROFORM-D
© Croation Time = 8-DEC-2010 23:28
= ) Revision Tima = 24-MAR-2011 1
w Current_Time = 24-MAR-2011 1
Comment: = single_pulse
Data_Format. = 1D COMPLEX
Dim_Size = 13107
Dim Title = Proton
Dim Units = [ppm]
Dimensions =X
3 site = JNM-ECA600
Spectrometer = DELTA2_NMR
Field Strength = 13.95540559(T] (590 (MHz])
X Acq Duration = 1.47062784[s]
E X_Domain = 1K
= R P X Freq = 594.17058168 [Mz]
N LN X_Offset = 5[ppm)
X_points = 16384
X Prescans =1
E X_Resolution = 0.67998169 [Hz]
= 11.14081996 [kHz]
> (R(8 X Sweep Clipped = 8.91265597[kHz]
a lela Irr_Domain = Proton
E Irr_Freq = 594.,17056168 [Maz]
Irr_Offset = S[ppm]
Tri_Domain = Proton
Tri_Freq = 594.17058168 MEz)
(=3 ) oo Tri_Offset = 5[ppm]
E < [ e clipped = FALSE
- = e Rl Scans =8
Total_Scans =8
Relaxation Delay = 5[s]
E Recvr_Gain = 36
Temp_Get. = 22.8[dc]
X_90_Width = 14[us]
X_Acq_Time = 1.47062784(s]
E X_Angle = 45[deg]
X_Atn = 3.6[dB]
X_Pulse = 7[us]
ITr_Mode = Off
Tri_Mode = off
E Dante_Presat = FALSE
Initial Wait = 1(a]
Repetition Time = 6.47062784(s)
& OMe
o
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-1-] -1-1j Filename = c:\Users\delta\Documents\J
01207-1-PLC_Carbon-1-1.jdf Pilona oS
Experiment = carbon. jxp
Sample _Id = 01207-1-PLC
Solvent = CHLOROFORM-D

single pulse decoupled gat
1D COMPLEX

26214

Carbonl3
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x
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DELTA2 NMR

13.95540559([T] (590([MBz])
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C
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a
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37.59398496 [kHz]

Irr_D Proton
Irr Freq 594.17058168 [MAz]
Irr_Offset 5 [ppm]
Clipped
Scans 108
Total_Scans 108
Relaxation Delay = 2[s]
Recvr_Gain = 60
S Temp_Gat = 23.4[dC)
— X_90_Width = 9.9[us]
X Acq_Time = 0.69730304(s)
{ Angla = 30[deg]
X_Atn = 7[dB]
X_Pulse = 3.3[us]
Irr_Atn Dec = 18.2[dB)
Irr_Atn Noe = 18.2(dB]
Irr_Noise = WALTZ
Irr_Pwidth = 76[us]
Decoupling =
Initial Wait = 1[s)
Noe = TRUE
Noe_Time = 2[s]
Repatition _Time = 2.69730304(s]
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11 17-1—4C|_Pl'0ton-l-2 _de Filename = :e }::en\delea\nomnn\a
= proton. jxp
2] = 1117-1-4c1
= = CHLOROFORM-D
') = 20-JAN-2011 11:18:24
. 5] = 24-MAR-2011 18:01:19
n = 24-MAR-2011 18:01:58
=]
=£
= 13107
= Proton
= [ppm]
=) =X
q(_ 8i = JNM-ECA600
Spectromataer = DELTA2_NMR
Field ¢ =13. [£3] (MEz])
x_)\cq_D\lzatiun 1.47062784[s]
=) X Domain =18
051 o X Freq = 594.17058168 [Miz]
b} X_Offset = 5[ppm]
A X Points = 16384
X _Prescans =1
X Resolution = 0.67998169 [Bz]
4 o X_Swaap = 11.14081996 [kHz]
~ < X_Sweep_Clipped = B.91265597 [kHz]
N Irr_Domain = Proton
Irr Freq = 594.17058168 [Miz]
Irr Offset = 5(ppm]
. o ° o (o Tri Damain = Proton
O] - E=1 =N ole Tri_Freq = 594.17058168 [MHz]
=3 =t o — — Tri_Offset = 5[ppm]
1ipped = FALSE
Scans =8
Total_Scans =8
-,oi‘ Relaxation Delay = 5[a}
Recvr_Gain =32
Temp_Get = 22.9[dC]
X_90_Width = 14{us]
X_Acq_Time = 1.47062784[s]
< X_Angle = 45(deg]
<7 X Atn = 3.6[dB]
X_Pulse = 7[us)
Irx‘_ModA = Off
Tri Mode = Off
Dante_Presat = FALSE
4 Initial Wait =1[s]
« Repetition_Time = 6.47062784[s]
Cl
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I
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10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
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1117-1-4Cl_Carbon-1-1.jdf ce }Z:eﬂ\dﬂ’-ti\mmu\”
= carbon. jxp
= 1117-1-4c1
= CHLOROFORM-D
*] = 20-JAN-2011 11:20:58
< = 20-JAN-2011 11:34:01
Current_Tima = 24-MAR-2011 18:02:33
Comment. = single pulse decoupled gat
N Data_Format = 1D COMP!
~ Dim_Size = 26214
= Dim Title = Carbonl3
Dim Units = [ppm]
Dimengions =X
Site = JNM-ECA600
Spectrometer = DELTAZ_NMR
2] Field Strength = 13,95540559(T] (590 [MHz])
© X_Acq Duration = 0.69730304(s]
X_Domain =13c
X_Freq = 149.40429612 [MAz]
X_Offset = 100.0([ppm]
X_Points = 32768
X_Prescans =4
g- X_Rasolution = 1.43409672[8z]
X_swaep = 46.9924812[kHz]
X Sweep_Clipped = 37.59398496[kHz]
Irr_Domain = Proton
Irr_Freq = 594.17058168 [MAz]
Irr_Offset = 5[ppm]
< Clipped = FALSE
<7 Scans = 201.0
Total_Scans = 201.0
Relaxation Delay = 2[s]
Recvr_Gain = 50
Temp_Get = 23.7[dC]
o] X_50_Width = 9.9[us]
e X Acq_Time = 0.69730304 [s]
X Angle = 30[deg]
<_Atn = 7[dB}
X Pulse = 3.3[us]
Irr_Atn Dec = 18.2[dB]
~ Irr Atn Noe = 18.2[dB]
o Irr_Noise = WALTZ
Irr Pwidth = 76[us]
Decoupling =
Initial Wait = 1[s]
Noe =
Noe Time = 2[s]
=4 Repetition Time = 2.69730304(s]
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g cl
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(=]
o o1 2.7 i Filename = c:\Users\delta\Documents\J
= 11131-1-4CF3_Proton-2-2 jdf Fvrivien e
Experiment = proton.jxp
Samplo_Id = 1131-1-4CF3
Solvent CHLOROFORM-D
o K Creation_Time = 7-FEB-2011 17:12:
INE “ Revigion Time = 24-MAR-2011 18:04:05
- Current_Time = 24~MAR-2011 18:04:22
Comment. = single_pulse
Data_Format = 1D COMPLEX
B Dim Size = 13107
Dim Title = Proton
Dim Units = [ppm]
Dimensions =X
Site = JNM-ECA600
o Spectrometer = DELTA2 NMR
Field Strength = 13.95540559([T] (590 ([MHz])
X Acq Duration = 1.47062784([s]
BN X Domain = 1K
3 i X Froq = 594.17058168 [MEz)
X Offset = 5(ppm]
X_Points = 16384
—~ X_Prescans =1
I X Resolution = 0.67998169 [Hz]
E ~ X_Sweey = 11.14081996 [kEz]
X_Sweep_Clipped = 8.91265597[kHz]
ITr_Domain = Proton
Irr_Freq = 594.17058168 [MAz]
=1 > % [3[8 Irx Offset = 5[ppm]
3 = = = = Tri_Domain = Proton
Tri_Freq = 594.17058168 [MAzZ]
Tri_Offset = 5[ppm]
Clipped = FALSE
Scans 8
4 Total Scans 8
Relaxation Delay = 5[s]
i 30
23.1[dc]
S 14[us]
w 1.47062784([s]
45(deg]
3.6[dB]
= 7[us]
<] = Off
<+ T = off
Dante_Presat = FALSE
Initial Wait = 1[s]
° Repetition_Time = 6.47062784[s]
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g OMe
i J U
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3 i 3ds
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1= -1-2.i, Filename = c:\Users\delta\Documents\J
3 1131-1-4CF3_Carbon-1-2.jdf Tethos  Sarea
— Experiment = carbon. j;
Sample_Id = 1131-1-2CF3
Solvent = CHLOI -D
Creation_Time = 7-FEB-2011 17:
Revision Time = 24-MAR-2011 18
2 Current_Time = 24-MAR-2011 18:06:19
Comment = single pulsa decoupled gat
Data_Format = 1D COMPLEX
Dim_Size = 26214
0 Dim_Title = Carbonl3
P Dim Unite = [ppm]
Dimansions =X
Site = JNM-ECA600
Spectrometer = DELTA2 NMR
~ 4 Field Strength = 13.95540559(T] (590[MEz])
< X _Acq Duration = 0.69730304(s]
X Domain = 13C
X_Froq = 149.40429612 [MEz]
X Offset = 100.0[ppm]
© X_Points = 32768
=1 X_Prescans =4
X Resolution = 1.43409672[Hz]
X_Sweep = 46.9924812[kHz]
X Sweep_Clipped = 37.59398496[kHz]
Irr_Domain = Proton
" Irc ] = 594.17058168 [MHz]
o] Irr_Offset = S(ppm]
Clipped = FALSE
Scans = 205.0
Total_Scans = 205.0
<3 Relaxation Delay = 2{s]
< Recvr_Gain =50
Texp_Get = 23.8[dC)
X_90_Width = 9.9[us]
X_Acq_Time = 0.69730304[s]
o X_Angle = 30[deg]
S X Atn = 7[dB]
X_Pulse = 3.3[us]
Irr_Atn Dec = 18.2[dB]
Irr_Atn Noe = 18.2[dB]
Irr_Noise = WALTZ
K Irr Pwidth = 76[us]
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. Filename = c:\Users\delta\Documents\J
1120-1-2nap_Proton-1-2.jdf Aothos o Sitte
Experiment = proton. jxp
Sample_Id = 1120-1-2nap
Solvent = CHLOROFORM-D
- Creation_Time = 22-JAN-2011 20:32:33
=3 Revigion_Time = 24-MAR-2011 18:08:30
< v Current_Time = 24-MAR-2011 18:08:35
<
= single_pulse
= 1D COMP]
= 13107
= Proton
1 ¢ = I[ppm]
Dimensions =X
Site = JNM-ECA600
= Spectromater = DELTA2_NMR
- Field Strength = 13.95540559[T] (590 [MHz])
X_Acq Duration = 1.47062784[s]
X_Domain = 18
o X Freq = 594.17058168 [MHz]
- X _Offset = 5(ppm]
Ol Eg X Points = 16384
en X_Prescans =1
X_Resolution = 0.67998169 [Hz)
X8 = 11.14081996 [kHz]
X_sweep_Clipped = 8.91265597 [kHz]
= I Irr I = Proton
< < Irr_Freq = 594.17058168 [MAz]
f ] Irr Offset = S[ppm]
Tri_Domain = Proton
Tri_Freq = 594.17058168 [MHz]
o Tri_Offset = 5[ppm]
— — 2 o Clipped = FALSE
B2 ] = < Scans =8
o = - ~ Total Scans =8
N Relaxation Delay = 5(s)
=28
= 22.9(dc]
= 14[us]
= 1.47062784(5]
= a5[deg]
= 3.6[dB]
= 7[us]
= Off
= Off
Dante_Presat = FALSE
Initial Wait = 1(s]
Repetition Time = 6.47062784(s]
]
OMe
(o}
g A
_g J O (0]
So Ul : OMe 3dt
)
«
T T T T T T T T T T T
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X : parts per Million : Proton

: = c:\Users\delta\Documents\J
1120-1-2nap_Carbon-1-1.jdf Z Stte
= carben. jxp
. = 1120-1-2nap
2 = CHLOROFORM-D
N = 22-JAN-2011 20:35:07
= 22-JAN-2011 20 2]
= 24-MAR-2011 18:09:04
) t = single pulse decoupled gat
- Data_Format = 1D COMPLEX
i Dim Size = 26214
Dim Title = Carbonl3
Dim Units = (ppm]
Dimansions =x
Site = JNM-ECA600
S : Spactrometer = DELTAZ_NMR
Field Strength = 13.95540559[T] (590 [MHz])
X _Acq Duration = 0.69730304(s]
X _Domain =13c
X Freq = 149.40429612 [MHz]
2 1 X Offset = 100.0([ppm]
i X Points 32768
X_Prescans 4
X Resolution = 1.43409672(8z]
X_Swe = 46.9924812[kHz]
“ X_Sweep_Clipped = 37.59398496 [kHz)
2 Irr_Domain = Proten
S Irz_Freq = 594.17058168 [MAz]
Irr_Offset = 5[ppm]
Clipped = FALSE
Scans = 256
Total_Scans = 256
<] . ¢
e Relaxation Delay = 2[s]
Recvr_Gain = 50
Temp_Get = 23.9[dC)
X_90_Width = 9.9(us]
- X Acq_Time = 0.69730304(s)
el X_Angle = 30(deg]
X Atn = 7[dB)
X_Pulse = 3.3[us]
Irr_Atn Dec = 18.2[dB)
Irr_Atn_Noe = 18.2[dB]
~ Irr Noise = WALTZ
a4 Irr_Pwidth = 76[us]
Dacoupling = TRUE
Initial Wait = 1(s)
Noe = TRUE
Noe_Time = 2[s]
- Repatition_Time = 2.69730304(s]
jut
@
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=]
«
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=
i -1 -1-2.j Filename = c:\Users\delta\Documents\J
«i 41121-1-Cy_Proton-1-2.jdf Aothoe Gt
Experiment = proton.ixp
sample_Id = 1121-1-Cy
Solvent = CHLOROFORM-D
. Creation Time = 26-JAN-2011 15:47:22
2] - Revision Time = 24-MAR-2011 18:1
= > Current_Time = 24-MAR-2011 18:10:40
© Comment: = gingle pulse
Data_Format. = 1D COMPLEX
< Dim Size = 13107
oo Bin_l‘itle = Proton
- Dim Units = [ppm]
Dimansions =X
site = JNM-ECA600
. Spectrometer = DELTA2_NMR
o Field = 13. T N
X Acq Duration = 1.47062784(s]
= 1H
X_Freq = 594.17058168 [MHz]
=) X_Offsat = 5[ppm] .
] X_Points = 16384
X _Prescans =1
X Resolution = 0.67998169 [Hz]
© X_Sweep = 11,14081996 [kHz]
=3 = 8.91265597 [kHz)
K| N S = Proton
= Bl = 594.17058168 [MHz]
= 5{ppm])
= Proton
= 594.17058168 [MHz]
= Tri_Offset = S[ppm]
=k o = FALSE
&N P can: =8
Total_Scans =8
. Relaxation_Delay = 5[s]
=l Recvr_Gain =28
- — ore < Temp_Get = 23.414C]
] = = 38 0 X_90_Width = 14[us]
— ot == N X Acq_Time = 1.47062784[s]
S| X Angle = 45[deg]
o] X atn = 3.6[dB]
~ X_Pulse = 7(us]
ITr_Mode = Off
Tri_Mode = Off
Dante_Presat. = FALSE
. Initial Wait = 1[s]
- Repetition_Time = 6.47062784[s]
OMe
O Ph
4
~
O O
OMe
(=}
24
g 3em
=
=]
o L _J
<
T T T T T T T T T T LN T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
X : parts per Million : Proton
— \f \s
- -1 -1-1.j Filename = c:\Users\delta\Documents\J
1121-1-Cy_Carbon-1-1.jdf Author = delta
Expariment = carbon. jxp
sample_Id = 1121-1-Cy
Solvent = CHLOROFORM-D
24 Creation_Time = 26-JAN-2011 15:49:57
- Revision Time = 26-JAN-2011 1 13
Current_Time = 24-MAR-2011 18:11:12
Comment: = single pulse dacoupled gat
o Data_Format = 1D COMPLEX
=3 Dim Size = 26214
Dim_Title Cazbonl3
Dim Units = [ppm]
Diménsions =X
0 site = JNM-ECA600
P Spectrometer = DELTAZ_NMR
Field Strength = 13,95540559[T] (590 [Mz])
X_Acq Duration = 0.69730304 (]
~ X Domain =13c
=1 X Fraq = 149.40429612 [MHz]
X offoet = 100.0(ppm]
X_Points = 32768
X_Prescans =a
X Resolution = 1,43409672[Hz]
et X_Swe = 46.9924812 [kHz]
e . X_Sweep_Clipped = 37.59398496[kHz]
Tr_I n = Proton
Irr_Fro = 594.17058168 [MHz]
Irr Offset = 5[ppm]
n ] clipped = FALSE
=) cans = 169
Total_Scans = 169
Relaxation Delay = 2[s]
-« Recvr_Gain = 50
=1 = 24[dc)
= 9.9[usal
= 0.69730304[s]
= 30[deg]
= 7[dB]
24 = 3.3[us]
= 18.2[dB]
= 18.2[dB)
2 1 = T2
Irr_Pwidth = 76[us]
N 3 Decoupling = TRUE
<o Initial Wait = 1[s]
Noe = TRUE
Noe_Time = 2[s]
Repatition Time = 2.69730304(s)
=
3
g OMe
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1122-1-Et Proton-1-2. de Filename = e:\Users\delta\Documants\J
= Author = dalta
< Experiment = proton. jxp
g Sample_Id = 1122-1-Et
- Solvent = CHLOROFORM-D
“ Creation_Time = 22-JAN-2011 23:01:09
o f;;\ Revision Time = 24-MAR-2011 18:13:17
< “ Current_Time = 24-MAR-2011 18:13:23
Comment: = single_pulse
P Data_Format. = 1D COMPLEX
e Dim_Size = 13107
- Dim Title = Proton
Dim Units = [ppm]
Dimansions =X
Nk Site = JNM-ECA600
N Spectrometer = DELTA2_NMR
Field =13. 1 1
< X_Acq Duration = 1.47062784(s]
— X Demain =
- X _Freq = 594.17058168 [MHz]
X Offsat = 5[ppm]
o - X Points = 16384
S < X Prescans =1
- Ll X Resolution = 0.67998169 [Hz]
X = 11,14081996 [kHz]
X = B.91265597 [kHz]
CE = Proton
< o o = 594.17058168 [MAz]
2 S S = 5[ppm]
X = Proton
X = 594.17058168 [MHz]
o« = 5[ppm]
= FALSE
. =3 {aa) =8
s 8 8 = -
24 — —_ —_
= 5[s]
=34
=] = 23[dC)
o7 = 14[us]
= 1.47062784(s]
= 45[deg]
= 3.6[dB]
b = 7ius]
= Off
3 = off
Dante_Presat =
= Initial Wait = 1(s]
N Repetition Time = 6.47062784(s]
E
)
OMe
O Ph
<
~
O OEt
PE OMe
% -
B ! J J 3fm
2o - ' A
Gl
T T T T T T M T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
X : parts per Million : Proton
i Filename = c:\Users\delta\Documents\J
uu1122-1-Et7€arbun-l-l._;df Tothor o diita
< Experiment = carbon. jxp
Sample_Id = 1122-1-Et
Solvent = CHLOROFORM-D
Creation Time = 22-JAN-2011 23:04:02
Revision Time = 22-JAN-2011 23:20:04
Current_Time = 24-MAR-2011 18:13:48
~
=N Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX
Dim Size = 26214
Dim Title = Carbonl3
Dim Units = [ppm]
Dimensions =X
© Site = JNM-ECA600
=E Spactrometer = DELTAZ_NMR
Field_Streng = 13.95540559(T] (590 [MHz])
X Acq Duration = 0.69730304(s]
X _Domain = 13C
. X Freq = 149,40429612 [MHz]
n X Offset = 100.0[ppm]
=¥ X_Points = 32768
X_Prescans =4
X_Resolution = 1.43409672(Hz]
X_Sweep = 46.9924812[kHz]
X sweep_Clipped = 37.59398496 [kHz]
Irr_Domain = Proton
<« Irr_Freq = 594.17058168 [MEz]
=y Irr_Offset = 5[ppm]
pped = TRUE
Scans = 256
Total_Scans = 256
Relaxation Delay = 2[s]
P Recvr_Gain = 50
ol _Get. = 23.6[dC]
X_90_Width = 9.9[us]
X_Acq_Time = 0.69730304(s)]
X_AngTe = 30[deg]
X Atn = 7(dB)
X_Pulse = 3.3[us]
~ Izr_Atn_Dec = 18.2[dB})
s Irr_Atn Noe = 18.2[dB)
Irr_Noize = WALTZ
Irr_pwidth = 76[us]
Decoupling = TRUE
Initial Wait = 1{s]
Noe = IR
— Noe_Tima = 28}
= Repetition_Time = 2.69730304[s]
g OMe
.‘_: | O Ph
So ’ oy " " " ow .
< T T T T T T LR T IR BRI T T T T T T T T 0 OEt
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: ilename =c: cuments\J
© ]1115-1-MeO_Proton-1-2,jdf Filena = Gi \Users\delta\Do \
1 Experiment = proton.Jjxp
N sample_Td = 1115-1-MeO
) Selvent CHLOROFORM-D
o Creation Time = 17-JAN-2011 22:15:59
- . o Revision Time = 24-MAR-2011 18:15:45
< = Current_Time = 24-MAR-2011 18:16:07

5 w
= Comment = single pulse
Data_Format = 1D COMPLEX
2 Dim Size = 13107
= Dim_Title = Proton
Dim Units = [ppm]
< Dimsnsions =X
= site = JNM-ECA600
n Spectrometer = DELTAZ_NMR
<
"] Field ¢ =13, T 1N
- X Acq Duration = 1.47062784[s]
< X1 in =18
<+ X Freq = 594.17058168 [MHz]
- X offoet = 5(ppm]
X_Points = 16384
2 X_Prescans =1
o7 X Reaolution = 0.67998169 [Hz]
~ X_Sweep = 11.14081996 [kBz]
< Y X Sweep_Clipped = 8.91265597 [kHz]
g o Trr_Domain = Proton
- Irr_Freq = 594.17058168 [MAz]
< Irr_Offset = 5[ppm]
= Tri_Domain = Proton
] Tri_Freq = 594.17058168 [Miz]
o [ Tri_offset = 5[ppm]
< q ] Clipped = FALSE
- - Scans =8
Total_Scans =8
=3
a Relaxation Delay = 5[a]
Recvr_Gain = a2
< Q R 8 Tomp_Gat = 23.1[dc]
o i p = X_90_Width = 14[us]
X Acq_Time = 1.47062784[s]
° X AngTe = 45[deg]
NE X Atn = 3.6[dB]
X_Pulse = 7[us]
o IFr_Mode = off
> ] Tri Mode = off
hd Dante_Presat = FALSE
Initial Wait = 1[s]
24 Repetition Time = 6.47062784(s]
]
<
OMe
e O Ph
=
S (0] OMe
o
OMe
8 =]
g 3
] gm
5o ) -
« T T T T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0
X : parts per Million : Proton
-1-] -1-1.j Filename = c:\Users\delta\Documents\J
11115-1-MeO_Carbon-1-1.jdf Fiena = S v
Experiment = carbon. jxp
Sample_Id = 1115-1-MeO
e Solvent = CHLOROFORM-D

Creation_Time = 17-JAN-2011 23:17:22
Revigion_Time = 17-JAN-2011 23:25:51

E Current_Time = 24-MAR-2011 18:16:28
E Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX
Dim Size = 26214
B . Dim Titla = Carbonl3
Dim Units = [ppal
Dimensions =X
E site = JNM-ECA600
Spectrometer = DELTA2_NMR
Field Strength = 13.95540559[T] (590 [MHz])
X Acq Duration = 0.69730304(s]
4 X _Domain = 13c
X _Freq = 149.40429612 [MHz])
X offset = 100.0{[ppm]
r X_Points = 32768
X_Prescans =4
E X Resolution = 1,43409672[Hz]
X_Sweep = 46.9924812 [kHz]
X_Sweep_Clippad = 37.59398496 [kHz]
4 Irr_Domain = Proton
Irr_Fraq = 594.17056168 [MHz]
Irr_Offset = 5[ppm]
] Clipped = TRUE
Scans =129
Total_Scans =129

Relaxation Delay = 2[s]
Gai. =58

4 Recvr_Gain
Temp_Get = 24.1[dC]
X_90_Width = 9.9(us]
B X_Acq_Time = 0.69730304[s]
X Angle = 30[deg
] X Atn = 7[dB)
X_Pulse = 3.3[us]
Irx_Atn Dec = 18.2(dB]
4 Irr_Atn_Noe = 18.2(dB)
1 Irr_Noise WALTZ
Irr_Pwidth 76{us]
B Decoupling TRUE
Initial Wait 1[s]
Noe
3 Noe_Time

2[s]
Repetition Time 2.69730304(s]

0 010203 04 05 06 07 08 09 1.0 1.1 1.2 1.3 14 15 16 1.7 18 19 20 2.1

8 23 OMe

8 O Ph

S © Pkt h daasu o UL i

-8 T T T T T T T T T T T T T T T T T T T T o OMe

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 0-10.q OMe
oLy Loy AL 3gm
S S D BT * 9888 g by
] @ S oIaAnN ] SN xS o
] & S 88888 ) SRR ®R ¢
X : parts per Million™: Carbon13” -

S-53



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

200 5000
OMe
Q[ O Ph S
o™
(@) OMe o
OMe N
rac-3gm
0 ]
% 100 9 _0 E
= =
=
©
0 2N ! l
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B Filename = c:\Users\delta\Documents\J
o 1220-1-Bn_Proton-1-2,jdf Anthor C Garee
~- Experiment = proton. jxp
- Sample_Id = 1220-1-Bn
Solvent = CHLOROFORM-]
< Creation Time = 17-JAN-2011 12:22:04
o] o Revision Time = 24-MAR-2011 18:23:36
] Current_Time = 24-MAR-2011 18:23:38
w
21 Comment = single pulse
= Data_Format = 1D COMPLEX
Dim Size = 13107
o Dim Title Proton
< Dim Units = [ppm]
- Dimensions =X
Site = JNM-ECA600
=) Spectrometer = DELTA2_NMR
ol
- Field Strength = 13.95540559[T] (590 ([MHz])
X Acq Duration = 1.47062784(s]
S X_Domain = 18
i <3 = 594.17058168 [MHz]
— X_Offset = 5[ppm]
X_Points = 16384
< X Prescans =1
=7 X Resolution = 0.67998169(Hz]
— ¥ = 11.14081996 [kHz]
° = X_Sweep_Clipped = 8.91265597[kHz]
3] o~ Trr I n = Proton
2 Trr_Froq = 594.17058168 [MEz]
o Irr Offset = 5[ppm}
Tri_Demain = Proten
<] H = 3 Tri_Freq = 594.17058168 [MHz]
o d < ~ Tri_Offset = 5[ppm]
Clipped = FALSE
. Scans =8
6] o Total_Scans =8
o«
> — —[o Relaxation_Delay = 5(s)
o S < oS Recvr_Gain =38
< - —_ —— = 23.5[dC]
= 14[us]
= 1.47062784[s]
(<] = 45[deg]
vl = 3.6[dB]
= 7[us)
= Off
<] = Off
" ¥ = FALSE
Initial Wait = 1[s)
. Repatition Tima = 6.47062784[s]
2
< ] OMe
© (o] Ph
<o
& (6] (6]
OMe
8 <
g =1
&
T ) 3hm
3 °
|
T T T U T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
X : parts per Million : Proton
: Filename = c:\Users\delta\Documents\J
1220-1-Bn_Carbon-1-1.jdf Acthor = Golea
Experiment =
Sample Id =
Solvant =
Creation Time =
Revision Time =
Current_T: = 24-MAR-2011 18:19:03
comment = single pulse decoupled gat
< Data_Format = 1D COMPLEX
=3 Dim Size = 26214
Dim Title = Carbonl3
Dim Units = [ppm]
Dimensions =X
Site = JNM-ECA600
Spectramater = DELTA2 NMR
Field ¢ = 13,9 [T} MEz])
X Acq Duration = 0.69730304(s]
X _Domain = 13¢
= 149.40429612 [MHz]
o ] X Offset = 100.0[pp=]
=] X_Points = 32768
X Prescans =4
X_Resolution = 1.43409672([Hz]
X_swe = 46.9924812[kHz]
X_Sweep_Clipped = 37.59398496[kBz]
Trr | n = Proton
Irr_Fre = 594.17058168 [Miz]
Irr_Offset = 5[ppm}
Clipped = TRUE
Scans = 236
Total_Scans = 236
o~ ¢
o Relaxation Delay = 2[s]
Racvr_Gain , = 50
>_Ge = 24.1[dC]
X_90_Width = 9.9[us]
X_Acq_Time = 0.69730304 (s]
{ Angle = 30[deg’
X_Atn = 7[dB]
X _Pulse = 3.3{us]
ITr_Atn Dec = 18.2[dB]
Irr_Atn_Noe = 18.2[dB]
- Irr Noise = WALTZ
== Irr_Pwidth 76[us]
Decoupling = TRUE
Initial Wait = 1[s]
Noe = TRUE
Noe_Tima = 2[8]
Repetition Time = 2.69730304[s]
g OMe Ph
- O
3 7] /U\)\
< T T T T T T T T T T T T T T T T T T T O O
T
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0-10.0 OMe
L AN AN T
) [ VA ME -3 Q0O w0 — © 3hm
— ) SAE YT~ A hoSw0wn ~ =
) < VAT 0 SNSB® — —
@ - H=Sinmed o NSNS =) Q
0 o 00 66 08 I~ IS \O O < RO~ 8 S ° %)
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X : parts per Million : Carbon13
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=]
< 11118-2-PMB_Proton-1-2, jdf Filename = c:\Users\delta\Documents\J
4 - Author = delta
Experiment = proton.jxp
Sample_Id = 1118-2-BMB
Solvent = CHLOROFORM-D
< Creation_Time = 20-JAN-2011 21:41:45
= o Revision Time = 24-MAR-2011 18:20:38
o Current_Time = 24-MAR-2011 18:20:55
w
o = gingle pulse
<E = 1D C
— = 13107
= Proton
= [ppm}
< =X
=3 = JNM-ECA600
= = DELTA2 NMR
= 13. &3] (MEZ])
=3 = 1.47062784(s]
=k =18
] = 594.17058168 [MAz]
= 5[ppm]
= 16384
<21 =1
* = 0.67998169(Hz]
) = 11.14081996 [kHz]
P = 8,91265597 [kHz]
o m = Proton
o © = 594.17058168 [MHz]
-1 = 5[ppm]
N = Proton
= 594.17058168 [MAZ]
(< 3(8 8 i = 5(ppm)
~ i P o~ = FALSE
cans =8
Total Scans =8
24 Relaxation Delay = 5[a)
A L ~ ~ Recvr_Gain =30
BlX S S8 Temp_Get = 23.3{dc]
Ha —_ e X _90_Width = 14[us]
° X Acq_Time = 1,47062784[s]
ai X Angle = 45[deg]
X Atn = 3.6[dB]
X_Pulse = 7[us}
Irr_Mode = off
o] Tri_Mode = Off
< Dante_Presat = FALSE
Initial Wait = 1(s]
Repetition Time = 6.47062784(s]
G
L)
o OMe
24 (e} Ph
O/U\/'\O
3 oM
8- e
g ] ' OMe
o
o
£
2o P
< T T T T T T T T T T T T 3'
100 9.0 8.0 7.0 6.0 50 40 3.0 20 10 0 im
X : parts per Million : Proton
s Filename = c:\Users\delta\Documents\J
1118-2-PMB_Carbon-1-1.jdf thon z daite
Experiment = carbon.jxp
a1 Sample_Id = 1118-2-FPMB
o Solvent = CHLOROFORM-D
Creation Time = 2011 21:44:18
Revision_Time = 20-JAN-2011 21:58:57
Current _Time = 24-MAR-2011 18:21:21
1 Comment = single pulse decoupled gat
4 Data_Format = 1D COMPLEX
Dim Size = 26214
Dim Title = Carbonl3
Dim Units = [ppm)
Dimensions =X
~1 Site = JNM-ECA600
< Spectrometer = DELTA2_NMR
Field ¢ =13. [£3) (MEz])
X Acq Duration = 0.69730304[s]
X_Domain = 13C
© 1 X Freq = 149.40429612 [MAz]
=3 X_Offset = 100.0[ppm)
X _Points = 32768
X_Prescans =4
X_Rescluc;en = 1.43409672[Hz]
s = 46.9924812 [kHz]
" X_Sweep_Clipped = 37.59398496[kHz]
o] Trr_Domain = Proton
Irr_Freq = 594.17058168 [MHz]
Irr_Offset = 5[ppx]
Clipped = FALSE
Scans = 256
< Total Scans = 256
<
Relaxation Delay = 2[s]
Recvr_Gain =
Temp_Get: = 24.1[dC]
X_90_Width = 9.9[us]
- X_Acq_Time = 0.69730304[s)
=t X Angle = 30(deg]
X_Atn = 7[dB]
X_Pulse = 3.3[us]
Irr_Atn_Dec = 18.2[dB]
Irr_Atn_Noe = 18.2[dB]
~ Irr_Noise = WALTZ N
o Irr_Pwidth = 76[us]
Dacoupling = TRUE
Initial Wait = 1[s]
Noe = TRUE
Noe_Tima = 2(s)
— Repetition_’l'ima = 2.69730304([s]
S
I
g
g OMe
So gt o i o bh
E-]
E
T T T T T T T T T T T T T T T T T T T TrrTT O/U\/Lo
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X : parts per Million : Carbon13
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-
8 11221-1-caroboxylic acid_Proton-1-2,jdf Filonane = ;}::“ﬂdaln\nm"\a
Experiment = proton. j
Sample_Id = 1221-1-caroboxylic acid
Solvent = CHLOROFORM-D
Croation_Time = 23-FEB-2011 16:31
Revision Time = 24-MAR-2011 18
<] ~ Current_Tima = 24-MAR-2011 18:25:45
~ -
<+ nt = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
Dim_Title = Proton
Dim Units = [ppm]
Dimensions =X
o site = JNM-ECA600
\D"' Spectrometer = DELTA2 NMR
© Field Strength = 13.95540559(T] (590 [MEz])
é:, X _Acq Duration = 1.47062784(s]
.ﬂm Domain = 1H
= 594.17058168 [MHz]
= 5(ppm]
= 16384
2] =1
n = 0.67998169Hz)
= 11.14081996 [kHz)
= 8.91265597 (kBz]
= Proton
= 594.17058168 [MHz]
= 5[ppm]
= Proten
o = 594.17058168 [MHz]
<] = 5[ppm]
= FALSE
=8
=8
Relaxation Delay = 5[a)
" ~ :_Gain =22
< - = t = 23.9[dc]
2] © - < < o X_90_Width = 14 [us]
« %0 - - X Acq_Time = 1.47062784[s]
< X_Angle = 45[deg]
X Atn = 3.6[dB)
X Pulse = 7[us]
Irr_Mode = Off
Tri_Mode = Off
Dante_Presat = FALSE
o] Initial Wait = 1[s]
] Repetition Time = 6.47062784(s]
(0] Ph
ISP
HO (@)
@
g
] 5
5 I \
3 =)
T T T T LR T T T T T T T T Tr
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
X : parts per Million : Proton
o
«i1221-1-caroboxylic acid_Carbon-1-1_jdf oname = :;}::‘*"\"“""\”""“‘“\‘7
! Experiment = carbon. jxp
N Sample_Id = 1221-1-carcboxylic acid
A Solvent = CHLOROFORM-D
«~ Creation Time = 23-FEB-2011 16:33:56
] Revision Time = 23-FEB-2011 16:40:34
~ Current_Time = 24-MAR-2011 18:26:15
IRE Comment = single pulse decoupled gat
N Data Format = 1D COMPLEX
-] Dim Size = 26214
S Dim Title = Carbonl3
o Dim Units = [ppm]
Y Dimensions =X
o ite = JNM-ECA600
— Spectrometer = DELTA2_NMR
* ] Vield_suengf_h = 13.95540559[T] (590([MHz])
- X Acq Duration = 0.69730304{s]
= X Domain = 13C
- X Freq = 149.40429612 [MHz]
A-] X Offset = 100.0[ppm]
— X _Points = 32768
) X Prescans =4
-~ X_Resolution = 1.43409672(Hz]
< X Sweep = 46.9924812(kHz)
- X_Swoep_Clipped = 37.59398496[kHz]
Trr_Demain = Proton
hE Irc_Freq = 594.17058168 [Miz]
- Irr Offset = 5(ppm}
3 Clipped = FALSE
- Scans 75
- Total _Scans 75
o - Relaxation Delay = 2[s]
e Recvr_Gain = 50
Temp_Get = 24.71dC]
g X_90_Width = 9.9(us]
e X_Acq_Time = 0.69730304 (8]
* 3 X _Angle = 30[deg]
e X_Atn = 7[dB]
[ X _Pulse . = 3.3[us]
S Irz_Atn Dec 18.2[dB)
© Irr_Atn_Noe 18.2[dB]
=% Irr_Noise
“« Irr_Pwidth
o Decoupling = TRl
Initial Wait = 1[s}
<3 Noe = TRUE
S Noe_Time = 2[s]
=] Repatition Time = 2.69730304[s]
o
E
§2
5 S O Ph
g - I
i: G
< T T T T T T T T T L T T T T T T T T T T Ho O
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H Filename = c:\Usaers\delta\Documents\J
1215-2-PLC_Proton-1-2.jdf Acthon e
o Experiment = proton.jxp
7l Sample_Id = 1215-2-PLC
Solvent = CHLOROFORM-]
Creation_Time = 16-FEB-2011 15:32
Revigion Time = 24-MAR-2011 1
o Current Time = 24-MAR-2011 1|
(=]
- Comment = single pulse
o Data_Format = 1D COMPLEX
~] Dim Size = 13107
i Dim_Title = Proton
Dim_Units = [ppm}
Dimensions =X
Site = JNM-ECA600
Spactrometer = DELTA2_NMR
< =0 Field Strength = 13.95540559[T] (590 [MEz])
O e X_Acq Duration = 1.47062784(s)
X_Domain =18
X_Freq = 594.17058168 [MAz)
X_offsat = 5(ppm]
X_Points = 16384
X_Prescans =1
X_Resolution = 0.67998169 [Hz]
< X_Sweep = 11.14081996 [kBz]
] X_Sweep_Clipped = 8.91265597[kHz]
Irr_Domain = Proton
38 Irr = 594.17058168 [Mz)
~ Irx_Offset = 5(ppm]
Tri_Domain = Proton
Tri_Freq = 594.17058168 [MHz]
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= 1.47062784[s]
= 594.17058168 [MHz]
= S5[ppm]
= 16384
< =1
« 0 = 0.67998169 [Bz]
< = 11.14081996 [kEz]
N = 8,91265597 [kHz]
= Proton
g = 594.17058168 [Mz]
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Tri_Offset = 5{ppm]
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