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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 8 (ppm)
referenced to the residual peaks of CDCI, (& 7.26) and DMSO-d, (6 2.49) for 'H NMR, and CDCI,
(86 77.00) and DMSO (6 39.50) for °C NMR. The following abbreviations are used; s, singlet: d,
doublet: t, triplet: q, quartet: m, multiplet: br, broad. High-resolution mass spectra (TOF-MS)
were obtained with a Bruker micrOTOF spectrometer. Flash column chromatography was
performed with Silica Gel 60 N (spherical, neutral) (Cica-Reagent). Preparative thin-layer
chromatography was performed with Silica Gel 60 PF,;, (Merck). Alumina (activated 200) for

column chromatography was purchased from Nacalai Tesque.

2. Materials

Toluene, dichloromethane, and THF were purified by passing through a neutral alumina
column under N,. Chlorobenzene was deaerated and dehydrated over molecular sieves (31&).
Iridium complexes [IrCl(coe),],' and [Ir(cod),]BF,> were prepared according to the reported

procedures. NaBAr", was prepared according to the reported procedure.’

3. Preparation of hemiaminals 1 and alkynes 2

Compounds 1a (CAS: 6637-53-2), 1b (CAS: 1629241-78-6), 1g (CAS: 87028-38-4), 1h
(CAS: 39127-19-0), 1j (CAS: 87028-37-3), and 1k (CAS: 92553-10-1) were prepared according to
the reported procedures.* Compounds 1c, 1d, le, 1f, and 1i were prepared according to the
procedure for 1b. Diphenylacetylene (2m), 1-phenyl-1-hexyne (2t), and 4-octyne (2u) were
purchased from commercial suppliers and used as received. Alkynes 2n (CAS: 2789-88-0),” 20
(CAS: 2132-62-9), 2p (CAS: 119757-51-6),” 2q (CAS: 5216-31-9).° 2r (CAS: 1820-42-4).° and 2s
(CAS: 5216-30-8) ® were prepared according to the reported procedures.
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Compound 1b. To a solution of phthalimide (736 mg, 5.0 mmol) in CH,Cl, (12.5 mL)
was slowly added (3,5-dimethoxyphenyl)magnesium bromide (1.0 M in THF, 15 mL, 15 mmol) at
0 °C, and the mixture was stirred at room temperature overnight. Saturated NH,CI solution (12.5
mL) was added to the mixture and it was extracted with CH,Cl,. The combined organic layers
were washed with brine, dried over Na,SO,, filtered, and concentrated on a rotary evaporator. The
crude mixture was recrystallized from hot CH,Cl, and hexane to give 1b (999 mg, 3.5 mmol, 70%
yield).
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Compound 1c. Compound 1c¢ was prepared from (3,5-bis(benzyloxy)phenyl)magnesium
bromide (7.5 mmol) and phthalimide (736 mg, 5.0 mmol). The crude mixture was subjected to
column chromatography on silica gel with hexane/EtOAc (1:1) and recrystallized from hot CH,Cl,
and hexane to give 1¢ (513 mg, 1.2 mmol, 24% yield). 'H NMR (CDCL,) 6 3.11 (s, 1H), 5.00 (d, J
=122 Hz,2H),501 (d,J=12.2 Hz, 2H), 645 (s, 1H), 6.58 (t,J = 2.0 Hz, 1H), 6.81 (d,J = 2.0 Hz,
2H),7.29-741 (m, 11H), 748 (t,J =7.5 Hz, 1H), 751 (t,/=7.5 Hz, 1H), 7.78 (d,J = 7.5 Hz, 1H);
“C NMR (CDCl;) 6 70.1, 88.1,102.2,104.9, 122.8, 123.6, 127.6, 128.0, 128.6, 129.3,129.5, 133 2,
136.6, 142.3,149.6, 160.1, 169.7. HRMS (ESI) calcd for C,sH,;NNaO, (M+Na)* 460.1519, found
460.1516.
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Compound 1d. Compound 1d was prepared from (3.4,5-trimethoxyphenyl)magnesium
bromide (10.5 mmol) and phthalimide (736 mg, 5.0 mmol). The crude mixture was recrystallized
from hot CH,Cl, and hexane to give 1d (1.04 g, 3.3 mmol, 66% yield). 'H NMR (CDCL,) & 3.81
(s, 10H), 6.72 (br s, 1H), 6.77 (s, 2H), 7.39 (d,J = 7.5 Hz, 1H), 7.46 (t,J = 7.5 Hz, 1H), 7.55 (t,J =
7.5 Hz, 1H), 7.72 (d, J = 7.5 Hz, 1H); "C NMR (CDCl,) & 56.1, 60.8, 88.2, 102.7, 122.7, 123.6,
1292, 1295, 133.2, 135.6, 1379, 149.7, 153.2, 169.9. HRMS (ESI) calcd for C,;H;NNaO,
(M+Na)* 338.0999, found 338.0996.
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Compound le. Compound le was prepared from (2,5-dimethoxyphenyl)magnesium
bromide (12.0 mmol) and phthalimide (736 mg, 5.0 mmol). The crude mixture was subjected to
column chromatography on silica gel with CHCL,/EtOAc (1:1) to give 1e (1.36 g, 4.8 mmol, 95%
yield). 'H NMR (CDCl,) & 3.68 (s, 3H), 3.92 (s, 3H), 4.95 (br s, 1H), 6.75 (d, J = 2.5 Hz, 1H),
6.83 (dd, J =89, 2.5 Hz, 1H), 6.93 (d, J = 8.9 Hz, 1H), 7.00 (br s, 1H), 7.52-7.56 (m, 1H), 7.61-
7.65 (m, 2H), 7.82 (d, J = 7.5 Hz, 1H); "C NMR (CDCl,) 6 55.7, 56.1, 87.8,112.2, 113.4, 113.8,
123.8, 1239, 129.2, 129.8, 131.1, 132.6, 147.0, 150.7, 153.6, 168.9. HRMS (ESI) calcd for

C,¢H;sNNaO, (M+Na)" 308.0893, found 308.0888.
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Compound 1f. Compound 1f was prepared from (3-methoxy-5-methylphenyl)magnesium

bromide (5.0 mmol) and phthalimide (368 mg, 2.5 mmol). The crude mixture was subjected to
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column chromatography on silica gel with hexane/EtOAc (1:1) to give 1f (334 mg, 1.2 mmol, 50%
yield). '"H NMR (CDCIl;) 6 2.27 (s, 3H), 3.74 (s, 3H), 4.57 (br s, 1H), 6.63 (br s, 1H), 6.88 (s, 1H),
6.95 (s, 1H),7.02 (s, 1H), 7.35 (d,J=7.5 Hz, 1H), 7.36 (t,J =7.5 Hz, 1H), 748 (t,J = 7.5 Hz, 1H),
7.54 (d, J = 7.5 Hz, 1H); "C NMR (CDCl,) & 21.6,55.2, 88.1, 108.4, 114.9, 118.5, 122.8, 123.6,
12935, 12941, 133.1, 1399, 141.2, 1499, 159.8, 169.8. HRMS (ESI) calcd for C,(H,;sNNaO,
(M+Na)* 292.0944, found 292.0937.
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Compound 1i. Compound 1i was prepared from (3-chlorophenyl)magnesium bromide
(1.0 M in Et,0, 15 mL, 15 mmol) and phthalimide (736 mg, 5.0 mmol). The crude product was
subjected to column chromatography on silica gel with hexane/EtOAc (1:1) to give 1i (1.09 g, 4.2
mmol, 83% yield). 'H NMR (DMSO-d;) & 7.08 (s, 1H), 7.34 (d, J = 7.5 Hz, 1H), 7.35-7.40 (m,
3H),7.50 (t,J =7.5 Hz, 1H), 7.51 (s, 1H), 7.56 (t,J = 7.5 Hz, 1H), 7.66 (d,J = 7.5 Hz, 1H), 9.30 (s,
1H); "C NMR (DMSO-d,) 6 86.8, 122.7, 122.8, 124.3, 125.3, 127.8, 129.2, 130.3, 130.5, 132.6,
132.9, 144.7, 150.2, 168.2. HRMS (ESI) calcd for C,,H,,CINNaO, (M+Na)" 282.0292, found
282.0291.

4. Procedure for iridium-catalyzed asymmetric [3 + 2] annulation of hemiaminal 1b with
diphenylacetylene (2m) (Scheme 2)

Hemiaminal 1b (28.5 mg, 0.10 mmol), diphenylacetylene (2m, 26.7 mg, 0.15 mmol),
[Ir(cod),]BF, (2.5 mg, 0.0050 mmol, 5 mol%), (R)-binap (4.7 mg, 0.0075 mmol, 7.5 mol%), and
carboxylic acid (0.010 mmol, 10 mol%) in some cases were placed in a Schlenk tube under nitrogen.
Chlorobenzene (0.4 mL) was added and the Schlenk tube was capped with a glass stopper and
heated at 80 °C for 20 h with stirring. The solvent was removed on a rotary evaporator, and the

residue was subjected to preparative TLC on silica gel with CHCL,/EtOAc (5:1) to give 3bm.

5. Procedure for iridium-catalyzed asymmetric [3 + 2] annulation of hemiaminals 1 with
alkynes 2 (Table 1, Scheme 3 and Scheme 4, Condition A)

Hemiaminals 1 (0.20 mmol), alkynes 2 (0.30 mmol), [Ir(cod),]BF, (5.0 mg, 0.010 mmol, 5
mol%), and (R)-binap (9.3 mmol, 0.015 mmol, 7.5 mol%) were placed in a Schlenk tube under
nitrogen. Chlorobenzene (0.8 mL) was added and the Schlenk tube was capped with a glass
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stopper. The mixture was heated at 80 °C for 48 h with stirring. The solvent was removed on a

rotary evaporator, and the residue was subjected to preparative TLC on silica gel to give 3.

6. Procedure for iridium-catalyzed asymmetric [3 + 2] annulation of hemiaminals 1 with
alkynes 2 (Table 1, Scheme 3 and Scheme 4, Condition B)

Hemiaminals 1 (0.20 mmol), alkynes 2 (0.30 mmol), [Ir(cod),]BF, (5.0 mg, 0.010 mmol, 5
mol%), (R)-binap (9.3 mg, 0.015 mmol, 7.5 mol%), and benzoic acid (2.4 mg, 0.020 mmol, 10
mol%) were placed in a Schlenk tube under nitrogen. Chlorobenzene (0.8 mL) was added and the
Schlenk tube was capped with a glass stopper. The mixture was heated at 80 °C for 48 h with
stirring. The solvent was removed on a rotary evaporator, and the residue was subjected to

preparative TLC on silica gel to give 3.

7. Characterization of the products

Compound 3am (Scheme 4, CAS: 1610474-61-7 for racemic 3am). A solution of
CHCI,/EtOAc (5:1) was used as a eluent for preparative TLC. The ee was measured by HPLC
(Chiralpak IC, hexane/chloroform/ethanol = 18:6:1, flow 0.5 mL/min, 254 nm, t, = 14.6 min
(minor), t, = 15.8 min (major); [a]*’, +8 (¢ 0.25, CHCL,) for 17% ee (Condition B). 'H NMR
(CDCl,) 8 6.00 (s, 1H), 6.71 (d,J = 7.5 Hz, 2H), 6.99 (t, J = 7.5 Hz, 2H), 7.04-7.09 (m, 2H), 7.11-
715 (m, 1H),7.19 (t,J =7.5 Hz, 1H), 7.31-7.42 (m, 7TH), 7.46-7.51 (m, 2H), 7.86-7.91 (m, 1H).

3bm

Compound 3bm (Table 1, entries 1 and 2). A solution of CHCI,/EtOAc (5:1) was used as
an eluent for preparative TLC. The ee was measured by HPLC (Chiralpak IA,
hexane/chloroform/ethanol = 6:2:1, flow 0.5 mL/min, 254 nm, t, = 9.1 min (R), t, = 12.3 min (S);
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[a]*, +65 (¢ 1.02, CHCL,) for 88% ee (S) (entry 1); [a]*, =63 (¢ 1.00, CHCI,) for 83% ee (R)
(entry 2). 'HNMR (CDCL,) & 3.61 (s, 3H), 3.70 (s, 3H), 6.03 (br s, 1H), 6.22 (d, J = 2.0 Hz, 1H),
6.40 (d, J = 2.0 Hz, 1H), 6.59 (d, J = 7.5 Hz, 2H), 6.92 (t, J = 7.5 Hz, 2H), 6.98 (t,J = 7.5 Hz, 1H),
7.18 (d,J=7.5Hz, 1H), 7.22-7.28 (m, 3H), 7.30-7.35 (m, 2H), 7.45-7.52 (m, 2H), 7.86 (d,J =7.5
Hz, 1H); "C NMR (CDCl,) 8 55.4,55.7,74.9,99.9,100.1, 121.6, 123.4,124.1,127.0, 127.1, 127 2,
127.8, 128.6, 128.9, 129.9, 131.6, 132.7, 133.6, 135.8, 1404, 142.5, 147.3, 148.3, 155.3, 160.8,
171.0. HRMS (ESI) calcd for C;,H,;NNaO, (M+Na)* 468.1570, found 468.1560.

Me

Me O N 0
)
MeO O o
OMe
3bn
Compound 3bn (Table 1, entries 3 and 4). A solution of CHCIL,/EtOAc (10:1) was used as
an eluent for preparative TLC. The ee was measured by HPLC (Chiralpak IA,
hexane/chloroform/ethanol = 6:2:1, flow 0.5 mL/min, 254 nm, t, = 8.7 min (R), t, = 11.3 min (S);
[a]*, +72 (¢ 1.02, CHCL,) for 92% ee (S) (entry 3); [a]*, —64 (¢ 1.01, CHCI,) for 76% ee (R)
(entry 4). '"H NMR (CDCl,) & 2.12 (s, 3H), 2.34 (s, 3H), 3.62 (s, 3H), 3.68 (s, 3H), 6.11 (br s, 1H),
6.20 (d,J=2.0Hz, 1H),6.39 (d,J=2.0 Hz, 1H), 6.49 (d,J = 8.1 Hz,2H), 6.72 (d, J = 8.1 Hz, 2H),
706 (d,J=8.1Hz,2H),7.16 (d,J=7.5Hz,1H),7.21 (d,J=8.1 Hz,2H), 745 (t,J = 7.5 Hz, 1H),
747 (t,J =7.5 Hz, 1H), 7.85 (d, J = 7.5 Hz, 1H); "C NMR (CDCl;) 6 21.0,21.3,55.4,55.7,74.8,
999, 100.1, 121.7, 123.7, 124.1, 128.0, 128 .46, 128.53, 128.7, 129.8, 130.7, 131.6, 132.7, 132.8,

136.5, 136.6, 140.1, 1420, 147.5, 1483, 1552, 160.6, 171.1. HRMS (ESI) caled for
C.,H,,NNaO, (M+Na)* 496.1883, found 496.1873.
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Compound 3bo (Table 1, entries 5 and 6). A solution of CHCI,/EtOAc (5:1) was used as
an eluent for preparative TLC. The ee was measured by HPLC (Chiralpak IA,
hexane/chloroform/ethanol = 6:2:1, flow 0.5 mL/min, 254 nm, t, = 10.3 min (R), t, = 13.0 min (S);
[a]*, +79 (¢ 1.05, CHCL,) for 93% ee (S) (entry 5); [a]*y, =54 (¢ 1.00, CHCI,) for 59% ee (R)
(entry 6). 'HNMR (CDCl,) & 3.61 (s, 3H), 3.63 (s, 3H), 3.67 (s, 3H), 3.80 (s, 3H), 6.20 (d,J =2.0
Hz, 1H), 6.21 (brs, 1H),6.39 (d,J=2.0 Hz, 1H), 6.46 (d,J = 8.1 Hz,2H), 6.53 (d, J = 8.1 Hz, 2H),
6.79 (d,J=8.1Hz,2H),7.14 (d,J=7.5 Hz, 1H), 7.25 (d,J = 8.1 Hz, 2H), 7.44 (t,J =7.5 Hz, 1H),
7.46 (t,J =7.5 Hz, 1H), 7.85 (d, J = 7.5 Hz, 1H); "C NMR (CDCl;) 6 54.9,55.1,55.4,55.6,74.8,
9909, 100.1, 112.7, 113.3, 121.6, 123.6, 124.1, 126.1, 128.2, 1284, 130.1, 131.2, 131.6, 132.7,
1395, 141.2, 1476, 148.2, 155.1, 158.2, 158.6, 160.5, 171.1. HRMS (ESI) caled for
C,,H,,NNaOg (M+Na)" 528.1781, found 528.1782.

CF;

3bp

Compound 3bp (Table 1, entries 7 and 8). A solution of CHCI,/EtOAc (5:1) was used as
an eluent for preparative TLC. The ee was measured by HPLC (Chiralpak IA,
hexane/chloroform/ethanol = 6:2:1, flow 0.5 mL/min, 254 nm, t;, = 9.6 min (R), t, = 25.8 min (S);
[a]*, +48 (¢ 1.00, CHCL,) for 83% ee (S) (entry 7); [a]*y, —49 (¢ 0.97, CHCI,) for 87% ee (R)
(entry 8). 'H NMR (CDCl,) & 3.62 (s, 3H), 3.72 (s, 3H), 5.99 (s, 1H), 6.23 (d, J = 2.0 Hz, 1H),
641 (d,/=20Hz, 1H),6.68 (d,J=8.2 Hz,2H),7.18 (d,J = 6.5 Hz, 1H), 7.21 (d,J = 8.2 Hz, 2H),
742 (d,J = 8.2 Hz, 2H), 7.49-7.56 (m, 4H), 7.89 (d, J = 6.5 Hz, 1H); "C NMR (CDCl,) 8 55.3,
55.7,74.8,99.7,100.3, 121.5, 122.3, 123.8 (q, Jr.c = 272 Hz), 124.1 (q, Jrc = 272 Hz), 1244 (q,
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Jec =3 Hz),1245,1250 (q, Jr.c =3 Hz), 129.0, 129.1, 129.2 (q, Jrc = 33 Hz), 129.6 (q, Jp.c = 33
Hz), 130.1, 131.5, 133.0, 136.9, 139.2, 140.0, 142.7, 146.5, 148.3, 1554, 161.6, 171.0. HRMS
(ESI) calcd for Cy,H, F,NNaO, (M+Na)* 604.1318, found 604.1329.

F

F O N °
)
MeO O o
OMe
3bq
Compound 3bq (Table 1, entries 9 and 10). A solution of CHCI,/EtOAc (5:1) was used as
an eluent for preparative TLC. The ee was measured by HPLC (Chiralpak IA,
hexane/chloroform/ethanol = 6:2:1, flow 0.5 mL/min, 254 nm, t;, = 9.4 min (R), t, = 16.5 min (S);
[a]*, +50 (¢ 1.02, CHCL,) for 92% ee (S) (entry 9); [a]*, —43 (¢ 1.01, CHCI,) for 79% ee (R)
(entry 10). 'H NMR (CDCl,) & 3.63 (s, 3H), 3.70 (s, 3H), 6.11 (br s, 1H), 6.22 (s, 1H), 6.40 (s,
1H), 6.57 (t,J = 8.5 Hz, 2H), 6.64 (t,J = 8.5 Hz, 2H), 6.95 (t,J = 8.5 Hz, 2H), 7.15 (d, / = 6.8 Hz,
1H), 7.23-7.30 (m, 2H), 747 (t,J = 6.8 Hz, 1H), 7.50 (t, J = 6.8 Hz, 1H), 7.86 (d, J = 6.8 Hz, 1H);
“C NMR (CDCl;) 6 55.3,55.7,74.8,99.8, 100.2, 114.3 (d, Jp.c = 22 Hz), 115.0 (d, J.c = 22 Hz),
121.5, 1229, 1242, 128.7, 1294 (d, Jpc = 3 Hz), 130.7 (d, Jp.c = 9 Hz), 131.5 (d, Jrc = 3 Hz),
131.6 (d, Je.c =9 Hz), 132.8, 139.7, 141.7, 146 .9, 148.0, 155.2, 161.0, 161.7 (d, Jzc = 247 Hz),

1620 (d, Jec = 247 Hz), 171.1. HRMS (ESI) calcd for C, H,,F,NNaO, (M+Na)* 504.1382, found
504.1378.

Cl

OMe
3br

Compound 3br (Table 1, entries 11 and 12). A solution of CHCI,/EtOAc (5:1) was used
as an eluent for preparative TLC. The ee was measured by HPLC (Chiralpak IA,
hexane/chloroform/ethanol = 6:2:1, flow 0.5 mL/min, 254 nm, t, = 10.8 min (R), t, = 20.6 min (S);
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[a]*, +70 (¢ 1.03, CHCL,) for 87% ee (S) (entry 11); [a]*, =61 (¢ 1.00, CHCL,) for 82% ee (R)
(entry 12). '"H NMR (CDCL,) & 3.63 (s, 3H), 3.70 (s, 3H), 6.04-6.10 (br, 1H), 6.21 (d, J = 2.1 Hz,
1H),6.40 (d,J=2.1 Hz, 1H), 6.52 (d,J=8.5 Hz,2H),6.92 (d,J = 8.5 Hz, 2H), 7.13 (d, J = 5.8 Hz,
1H),7.23 (d,J =89 Hz,2H),7.24 (d,J = 8.9 Hz, 2H), 7.46-7.51 (m, 2H), 7.86 (d,J = 5.8 Hz, 1H);
C NMR (CDCL,) & 55.3,55.7,74.8,99.7,100.2, 121.5, 122.6, 124.3, 127.6, 128.2, 128.8, 130.2,
131.2, 131.6, 131.8, 132.8, 133.1, 133.2, 1339, 139.7, 1419, 146.7, 148.1, 155.3, 161.1, 171.1.
HRMS (ESI) calcd for CyH,,CI,NNaO, (M+Na)* 536.0791, found 536.0786.

3bs

Compound 3bs (Table 1, entries 13 and 14). A solution of CHCI,/EtOAc (10:1) was used
as an eluent for preparative TLC. The ee was measured by HPLC (Chiralpak IA,
hexane/chloroform/ethanol = 6:2:1, flow 0.5 mL/min, 254 nm, t;, = 9.2 min (R), t, = 12.6 min (S);
[a]*, +50 (¢ 1.04, CHCL,) for 84% ee (S) (entry 13); [a]*p =54 (¢ 1.02, CHCL,) for 85% ee (R)
(entry 14). 'H NMR (CDCl,) 8 3.65 (s, 3H), 3.70 (s, 3H), 6.05 (br s, 1H), 6.22 (d,J = 1.9 Hz, 1H),
640 (d,J=19Hz, 1H),6.50 (d,J =79 Hz, 1H), 6.54 (s, 1H), 6.89 (t,/ =79 Hz, 1H), 699 (d,J =
79 Hz, 1H), 7.11-7.20 (m, 3H), 7.25 (d,J = 7.3 Hz, 1H), 7.36 (s, 1H), 7.50 (t,J = 7.3 Hz, 1H), 7.52
(t, J = 7.3 Hz, 1H), 7.88 (d, J = 7.3 Hz, 1H); "C NMR (CDCl,) 6 55.4, 55.7, 74.7, 99.8, 100.2,
121.6, 1225, 124 .4, 127.1, 127.5, 127.6, 1279, 128.7, 1289, 129.2, 1299, 131.5, 133.0, 133.2,
133.7, 135.0, 137.1, 139.7, 142.1, 146.5, 148.1, 1554, 161.3, 170.9. HRMS (ESI) calcd for
C;H,,CI,NNaO; (M+Na)* 536.0791, found 536.0783.

Q HN e HN
MeO 8 o MeO 8 O

OMe OMe
3bt (major product) 3bt' (minor product)

Compound 3bt (Table 1, entries 15 and 16). A solution of CHCI,/EtOAc (5:1) was used
as an eluent for preparative TLC. The ee was measured by HPLC (Chiralpak IA,
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hexane/chloroform/ethanol = 6:2:1, flow 0.5 mL/min, 254 nm, t, = 8.6 min (R), t, = 10.4 min (S);
[a]*, =17 (¢ 1.00, CHCL,) for 73% ee (S) (entry 15); [a]*, +33 (¢ 1.02, CHCL,) for 92% ee (R)
(entry 16). 'H NMR (CDCL,) 6 0.56 (t, J = 7.1 Hz, 3H), 0.81-0.90 (m, 1H), 0.93-1.08 (m, 3H),
1.74 (ddd, J = 149, 9.7, 5.3 Hz, 1H), 201 (ddd, J = 14.9, 9.7, 5.3 Hz, 1H), 3.54 (s, 3H), 3.66 (s,
3H), 6.03-6.24 (br, 1H), 6.18 (d,J=2.0 Hz, 1H),6.35 (d,/=2.0 Hz, 1H),7.03 (d,J = 7.2 Hz, 1H),
733 (t,J = 6.8 Hz, 1H), 7.35-7.41 (m,4H), 745 (t,J=7.2 Hz, 1H), 747 (t,J =7.2 Hz, 1H), 791
(d,J =72 Hz, 1H); "C NMR (CDCl,) 6 13.4,22.6,24.8,31.7,55.4,55.6,74.7,99.9,100.2, 121.8,
124.0, 124.2, 1270, 1274, 128.5, 129.0, 131.5, 1324, 1364, 1409, 142.2, 1474, 1475, 154 4,
160.2, 171.2. HRMS (ESI) caled for C,H,,NNaO,; (M+Na)" 448.1883, found 448.1878.
Compound 3bt’. 'H NMR (CDCl;) 6 0.87 (t,J = 7.5 Hz, 3H), 1.29-1.40 (m, 2H), 1.53-1.68 (m,
2H), 2.55-2.64 (m, 2H), 3.68 (s, 3H), 3.89 (s, 3H), 5.91 (br s, 1H), 6.15 (d, /= 2.0 Hz, 1H), 6.44 (d,
J=20Hz, 1H),6.77-6.83 (m, 2H), 7.06 (d,J = 7.5 Hz, 1H), 7.10-7.16 (m, 3H), 7.31-7.51 (m, 2H),
7.77(d,J="7.5 Hz, 1H).

n-Pr 0
HN

n-Pr ‘
ol
OMe
3bu

Compound 3bu (Table 1, entries 17 and 18). A solution of CHCI,/EtOAc (5:1) was used
as an eluent for preparative TLC. The ee was measured by HPLC (Chiralpak IA,
hexane/chloroform/ethanol = 6:2:1, flow 0.5 mL/min, 254 nm, t, = 7.8 min (R), t, = 9.5 min (S);
[a]*, +25 (c 0.97, CHCL,) for 37% ee (S) (entry 17); [a]*’, +30 (c 0.42, CHCL,) for 57% ee (S)
(entry 18). 'H NMR (CDCl;) 8 0.75 (t, J = 7.1 Hz, 3H), 0.98-1.09 (m, 1H), 1.02 (t, J = 7.5 Hz,
3H), 1.12-1.22 (m, 1H), 1.60-1.69 (m, 2H), 1.73 (ddd, J = 16.0, 9.3, 4.9 Hz, 1H), 2.02 (ddd, J =
16.0, 9.3, 4.6 Hz, 1H), 2.54-2.66 (m, 2H), 3.65 (s, 3H), 3.85 (s, 3H), 5.75 (br s, 1H), 6.09 (d, J =
20Hz, 1H),6.39 (d,J=2.0Hz, 1H),6.88 (d,/=7.5Hz, 1H), 740 (t,J=7.5 Hz, 1H), 744 (t,J =
7.5 Hz, 1H), 7.89 (d, J = 7.5 Hz, 1H); "C NMR (CDCL,) 6 14.3, 14.5,22.8,23.4,26.9,29.7, 55 4,
55.6,74.7,99.3,99.8, 121.8, 123.9, 124.6, 128.3, 131.5, 132.3, 138.5, 1414, 147.7, 147.8, 154 .2,
159.9,171.2. HRMS (ESI) caled for C,,H,,NNaO, (M+Na)* 400.1883, found 400.1873.



NO
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Compound 3cm (Scheme 3). A solution of hexane/EtOAc (1:1) was used as an eluent for
preparative TLC. The ee was measured by HPLC (Chiralpak IA, hexane/chloroform/ethanol =
6:2:1, flow 0.5 mL/min, 254 nm, t, = 9.1 min (R), t, = 13.1 min (S); [a]*’, +45 (¢ 1.02, CHCL,) for
93% ee (S) (Condition A); [a]*, =20 (¢ 1.05, CHCL,) for 42% ee (R) (Condition B). 'H NMR
(CDCl,) 6 4.87 (d,J =122 Hz, 1H),4.89 (d,J = 122 Hz, 1H),4.90 (d,J = 11.2 Hz, 1H),4.94 (d,J
=11.2 Hz, 1H), 6.01-6.08 (br, 1H), 6.35 (d, J = 2.1 Hz, 1H), 6.57 (d,J =2.1 Hz, 1H), 6.62 (d,J =
7.5 Hz, 2H), 6.82 (d, J = 6.8 Hz, 2H), 6.92 (t,J = 7.5 Hz, 2H), 6 .98 (t,J = 7.5 Hz, 1H), 7.14-7.24
(m, 7H), 7.29-7.38 (m, 7H), 7.48 (t, J = 6.8 Hz, 1H), 7.51 (t, /= 6.8 Hz, 1H), 7.87 (d, J = 6.8 Hz,
1H); "C NMR (CDCl,) & 70.2,70.5,74.9,101.6,101.7, 121.7, 124.1, 124.2, 126.7, 126.99, 127 01,
1274, 127.60, 127.63, 127.7, 128.08, 128.11, 128.5, 128.6, 128.9, 129.7, 131.6, 132.7, 1335,
136.07, 136.13, 136.3, 140.6, 142.7, 147.2, 1484, 1543, 1599, 171.0. HRMS (ESI) calcd for
C,,H; NNaO,; (M+Na)" 620.2196, found 620.2196.

Compound 3dm (Scheme 3). A solution of CHCI,/EtOAc (5:1) was used as an eluent for
preparative TLC. The ee was measured by HPLC (Chiralpak IA, hexane/chloroform/ethanol =
6:2:1, flow 0.5 mL/min, 254 nm, t, = 8.8 min (R), t, = 9.7 min (S); [a]*, +56 (c 0.99, CHCI,) for
86% ee (S) (Condition A); [a]*, —23 (¢ 1.05, CHCI,) for 33% ee (R) (Condition B). 'H NMR
(CDCl,) 6 340 (s, 3H), 3.74 (s, 3H), 3.85 (s, 3H), 6.00 (s, 1H), 6.40 (s, 1H), 6.64 (d, J = 7.5 Hz,
2H),6.94 (t,J =7.5 Hz, 2H), 6.99 (t,J =7.5 Hz, 1H), 7.18 (d, J = 7.5 Hz, 1H), 7.25-7.31 (m, 3H),
737 (d,J=75Hz,2H),748 (t,J=7.5Hz, 1H),7.51 (t,J =7.5 Hz, 1H), 7.86 (d,J = 7.5 Hz, 1H);
“C NMR (CDCly) 6 564, 61.0,61.2,74.9,102.8, 121.7, 124.2, 127.2, 127 .4, 127.6, 127.8, 128.3,
128.7, 128.9, 129.7, 131.6, 132.8, 133.3, 1354, 140.7, 141.9, 1424, 143.3, 147.1, 149.0, 1535,
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171.0. HRMS (ESI) calcd for C;,H,;NNaO, (M+Na)* 498.1676, found 498.1672.

3em

Compound 3em (Scheme 3). A solution of hexane/EtOAc (1:2) was used as an eluent for
preparative TLC. The ee was measured by HPLC (Chiralpak IC, hexane/chloroform/ethanol =
6:2:1, flow 0.5 mL/min, 254 nm, t, = 9.8 min (R), t, = 11.1 min (S); [a]*’, +59 (¢ 0.58, CHC,) for
93% ee (S) (Condition A); [a], +33 (¢ 0.79, CHCL,) for 59% ee (S) (Condition B). 'H NMR
(CDCl,) 6 347 (s, 3H), 3.54 (s, 3H), 5.82 (s, 1H), 6.65 (d, J = 7.5 Hz, 2H), 6.66 (d, J = 12.2 Hz,
1H),6.84 (d,J =122 Hz, 1H), 6.92 (t,J = 7.5 Hz,2H), 6.99 (t,J =7.5 Hz, 1H), 7.20 (d,J = 7.3 Hz,
1H), 7.23-7.28 (m, 3H), 7.30-7.34 (m, 2H), 7.44 (t,J = 7.3 Hz, 1H), 7.46 (t,J = 7.3 Hz, 1H), 7.83
(d,J=7.3Hz, 1H); "C NMR (CDCl,) 6 56.0,56.4,74.2,111.8,115.1,121.1,123.7, 127.1, 127.19,
127.23, 127.7, 128.2, 129.1, 1299, 131.8, 132.1, 133.1, 133.3, 135.7, 1422, 143.7, 1455, 1490,
150.1,171.5. HRMS (ESI) caled for C;,H,;NNaO, (M+Na)* 468.1570, found 468.1566.

NO

Me
3fm

Compound 3fm (Scheme 3). A solution of CHCI,/EtOAc (5:1) was used as an eluent for
preparative TLC. The ee was measured by HPLC (Chiralpak IA, hexane/chloroform/ethanol =
6:2:1, flow 0.5 mL/min, 254 nm, t, = 9.0 min (R), t, = 12.1 min (S); [a]*’, +65 (¢ 0.99, CHC,) for
79% ee (S) (Condition A); [a]*, +68 (¢ 1.07, CHCL,) for 83% ee (S) (Condition B). 'H NMR
(CDCl,) & 2.28 (s, 3H), 3.62 (s, 3H), 5.96 (br s, 1H), 6.49 (s, 1H), 6.62 (d, J = 7.5 Hz, 2H), 6.66 (s,
1H),6.92 (t,J =7.5 Hz,2H), 6.99 (t,J =7.5 Hz, 1H), 7.18 (d, J = 7.4 Hz, 1H), 7.23-7.28 (m, 3H),
7.31-7.35 (m, 2H), 7.46 (t, J = 7.4 Hz, 1H), 7.49 (t,J = 7.4 Hz, 1H), 7.86 (d, J = 7.4 Hz, 1H); “°C
NMR (CDCl,) & 21.6,554,74.7, 113.5, 116.1, 121.6, 124.1, 127.09, 127.12, 127.2, 127.7, 127 .8,
128.5, 129.0, 1299, 131.7, 132.7, 133.6, 135.8, 1390, 141.6, 142.7, 1470, 147.2, 1544, 171.0.
HRMS (ESI) calcd for C;,H,;NNaO, (M+Na)*" 452.1621, found 452.1627.
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Compound 3gm (Scheme 4, major). A solution of CHCI,/EtOAc (5:1) was used as an
eluent for preparative TLC to give a mixture of 3gm and 3gm'. The ee was measured by HPLC
(Chiralpak IA, hexane/chloroform/ethanol = 6:2:1, flow 0.5 mL/min, 254 nm, t, = 13.6 min, t, =
27.6 min; 81% ee (S) (Condition A); 62% ee (R) (Condition B). 'H NMR (CDCl;) 6 3.73 (s, 3H),
6.07 (s, 1H), 6.61 (d,J =2.0 Hz, 1H), 6.69 (d,J =7.2 Hz, 2H), 6.85 (dd, J = 8.2, 2.0 Hz, 1H), 6.98
(t,J=72Hz,2H),7.04 (t,J =7.2 Hz, 1H), 7.12-7.15 (m, 1H), 7.29 (d, J = 8.2 Hz, 1H), 7.31-7.40
(m, 5H), 7.45-7.51 (m, 2H), 7.86-7.91 (m, 1H); "C NMR (CDCl,) 6 55.6, 74.7, 108.9, 114.2,
121.7,122.0, 124 .2, 127 4, 127.95, 128.03, 128.6, 128.7, 128.8, 129.3, 131.7, 132.8, 133.5, 134 .2,
136.1, 141.1, 142.4, 146.7, 147.2, 159.6, 171.0. HRMS (ESI) calcd for C,,H,NNaO, (M+Na)"
438.1465, found 438.1459.

Compound 3gm' (minor). The ee was measured by HPLC (Chiralpak IA,
hexane/chloroform/ethanol = 18:6:1, flow 0.5 mL/min, 254 nm, t, = 14.7 min (R), t, = 43.7 min (S);
16% ee (S) (Condition A); 18% ee (S) (Condition B). '"H NMR (CDCl,) 8 3.64 (s, 3H), 6.05 (br s,
1H),6.64 (d,J =6.8 Hz,2H), 6.68 (d,J =6.8 Hz, 1H), 6.87 (d,J=6.8 Hz, 1H), 6.94 (t,J = 6.8 Hz,
2H), 701 (t,J = 6.8 Hz, 1H), 7.16 (t,J = 6.8 Hz, 1H), 7.19 (d, J = 6.8 Hz, 1H), 7.25-7.29 (m, 3H),
7.32-7.36 (m, 2H), 7.45-7.51 (m, 2H), 7.87 (d, J = 6.8 Hz, 1H); "C NMR (CDCl,) § 55.4, 74.8,
127.18,127.24,127.3,127.8, 128 4, 128.6, 128.9, 129.9, 130.3, 131.7, 132.7, 133 .4, 135 .8, 142.68,
142.74, 1469, 154.7, 171.0. HRMS (APCI) caled for C,,H,,NO, (M+H)" 416.1645, found
416.1641.

Enantiopure (S)-3gm and (5)-3gm' were obtained from a mixture of 3gm and 3gm' by

preparative HPLC with a chiral stationary phase column (Chiralpak IA) and their specific rotations
were measured. (S)-3gm: [a]*’, 466 (¢ 1.00, CHCL,). (S)-3gm': [a]*, +97 (c 0.59, CHCL,).
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Compound 3hm (Scheme 4). A solution of hexane/EtOAc (2:1) was used as a eluent for
preparative TLC. The ee was measured by HPLC (Chiralpak IA, hexane/chloroform/ethanol =
6:2:1, flow 0.5 mL/min, 254 nm, t, = 11.3 min (R), t, = 20.4 min (S); [a]*’, =5 (¢ 1.01, CHCL,) for
9% ee (S) (Condition A); [a]*y, +11 (¢ 1.03, CHCL,) for 17% ee (S) (Condition B). 'H NMR
(CDCl,) 6 2.28 (s, 3H), 6.16-6.32 (br, 1H), 6.72 (d, J = 7.6 Hz, 2H), 6.86 (s, 1H), 6.97 (t,J = 7.6
Hz, 2H),7.04 (t,J =7.6 Hz, 1H), 7.13 (d,J = 7.6 Hz, 2H), 7.28 (d, J = 7.6 Hz, 1H), 7.31-7.41 (m,
5H), 7.43-7.50 (m, 2H), 7.86-7.89 (m, 1H); "C NMR (CDCl,) 6 21.3, 74.8, 121.1, 121.7, 123 4,
124.1, 127.4, 1279, 128.0, 128.5, 128.8, 129.3, 1294, 131.8, 132.7, 133.4, 134.2, 137.2, 140.8,
142.2,142.6, 1449, 147.1,171.1. HRMS (ESI) calcd for C,0H,,NNaO, (M+Na)* 422.1515, found
422.1518.

J
Q HN
Qs
W
Cl
3im
Compound 3im (Scheme 4). A solution of CHCI,/EtOAc (10:1) was used as a eluent for
preparative TLC. The ee was measured by HPLC (Chiralpak IA, hexane/chloroform/ethanol =
18:6:1, flow 0.5 mL/min, 254 nm, t, = 13.0 min (R), t, = 18.6 min (S); [a]*’, —6 (¢ 1.04, CHCL,) for
12% ee (S) (Condition A); [a]*, +8 (¢ 0.32, CHCI,) for 18% ee (S) (Condition B). 'H NMR
(CDCl,) 6 6.10-6.18 (br, 1H), 6.70 (t, J = 6.8 Hz, 2H), 6.99 (t,J = 7.7 Hz, 2H), 7.02 (s, 1H), 7.07 (t
J=7.7Hz, 1H),7.11-7.15 (m, 1H), 7.30 (d, J = 7.7 Hz, 1H), 7.31 (d, J = 7.7 Hz, 1H), 7.32-7 .41
(m, 5H), 7.47-7.53 (m, 2H), 7.87-7.91 (m, 1H); "C NMR (CDCL,) & 74.6, 121.6, 1222, 123.2,
1244, 127.8, 128.1, 128.2, 128.7, 128.9, 129.0, 129.2, 131.8, 132.9, 133.0, 133.5, 141.8, 141.9,

143.6, 146.1, 146.6, 170.9. HRMS (APCI) calcd for C,H,,CINO (M+H)* 420.1150, found
420.1145.

b
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Compound 3jm (Scheme 4). A solution of CHCI,/EtOAc (5:1) was used as an eluent for
preparative TLC. The ee was measured by HPLC (Chiralpak IA, hexane/chloroform/ethanol =
6:2:1, flow 0.5 mL/min, 254 nm, t, = 9.9 min (R), t, = 29.0 min (S); [a]*’, +31 (¢ 1.02, CHCL,) for
53% ee (S) (Condition A); [a]*, +9 (¢ 1.01, CHCL,) for 16% ee (S) (Condition B). 'H NMR
(CDCl,) 8 3.54 (s, 3H), 5.83 (br s, 1H), 6.70-6.75 (m, 3H), 6.97 (t,J = 7.5 Hz,2H),7.00 (d,J=7.5
Hz, 1H),7.04 (t,J =7.5 Hz, 1H), 7.13-7.18 (m, 1H), 7.30-7.39 (m, 6H), 7.43-7.48 (m, 2H), 7.84—
7.88 (m, 1H); "C NMR (CDCL,) § 55.5, 74.2, 110.5, 114.0, 121.2, 123.8, 127.5, 127.88, 127.92,
128.3, 128.5, 128.9, 1294, 129.7, 130.6, 132.1, 133.1, 133.2, 134.2, 1422, 1439, 1454, 1455,
155.4,171.5. HRMS (ESI) calced for C,0H,, NNaO, (M+Na)* 438.1465, found 438.1467.

Compound 3km (Scheme 4, CAS: 1610474-63-9 for racemic 3km). A solution of
CHCI,/EtOAc (10:1) was used as an eluent for preparative TLC. The ee was measured by HPLC
(Chiralpak IA, hexane/chloroform/ethanol = 6:2:1, flow 0.5 mL/min, 254 nm, t, = 11.1 min (minor),
t, = 27.5 min (major); [0.]°, +13 (¢ 0.29, CHCL,) for 19% ee (Condition B). 'H NMR (CDCl,) &
3.80 (s, 3H), 5.99 (br s, 1H), 6.68-6.72 (m, 3H), 6.92-6.96 (m, 2H), 6.98 (t,J =7.5 Hz, 2H), 7.05 (t,
J=75Hz,1H),7.13 (d,J = 5.8 Hz, 1H), 7.31-7.39 (m, 5H), 7.46 (t,/ = 5.8 Hz, 1H), 748 (t,J =
5.8 Hz, 1H),7.86 (d,J =5.8 Hz, 1H).
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8. X-Ray data of (+)-3br

A yellow crystal of (+)-3br suitable for X-ray crystallographic analysis was obtained by
recrystallization from toluene/hexane. The ORTEP drawing of (+)-3br is shown in Figure S1.
The crystal structure has been deposited at the Cambridge Crystallographic Centre (deposition
number: CCDC 1449863). The data can be obtained free of charge via
www.ccdc.cam.ac.uk/data_request/cif. X-Ray data were collected on a Rigaku XtaLAB P200 using
a graphite monochromater with Cu-Ka radiation (A = 1.54187 A) at 93 K. The structure was
solved by direct method (SHELXS-97) and refined with full-matrix least-square technique
(SHELXL-97).” The absolute structure was deduced based on Flack parameter 0.078(18).® The

data for (+)-3br is summarized in Table S1.

Figure S1. ORTEDP illustration of (+)-3br with thermal ellipsoids drawn at 50% probability level

(solvent molecules and hydrogen atoms are omitted for clarity).

7 G. M. Sheldrick, Program for the solution and refinement of crystal structures, University of Gottingen, Gottingen,
Germany, 1997.
8 H.D.Flack, Acta Cryst., 1983, A39, 876.

S-17



Table 1.  Crystal data and structure refinement for (+)-3br.

Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated) [Mg/m’]
Absorption coefficient [mm™]
F(000)

Reflections collected
Independent reflections
Completeness to 0 (%)
Goodness-of-fit on F*

R, [I>20(1)]

wR, (all data)

Flack parameter

Largest diff. peak and hole [e.A]

C61 .40H43 .60C14N206.20

1050.38
93(2) K
1.54187 A
Trigonal

P 6,(#173)

a =29.440(5) A
b =29.440(5) A
c=11.6792) A
8766(3) A’

6

1.194

2.241

3262

109145

9945 [R(int) = 0.0881]

99.7

1.097

0.0668

0.1890
0.078(18)

0.589 and —-0.410
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9.

'H, “C NMR spectra and chiral HPLC charts

<
%

7.0

610

5.0

4.0

3.‘0

2.0

Filename 3.5Bn0-2_Proton-1-3.3jdf
Author delta
Experiment proton. jxp

yd1019-9
CHLOROFORM-D

17-AUG-2015 2

Comment. single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
Dim_Title Proton
Dim Units [ppm]
Dimensions X
JINM-ECA600
Spectrometer DELTA2_NMR

Field Strength

13.95540559[T] (590 [MHz])
X_Acq_Duration 1

1.4680064[s

X _Domain 1H
X _Freq 594.17058168 [MHz]
X Offset 5[ppm]

X_Points 16384

0.68119594 [Hz]
11.16071429 [kHz]
8.92857143 [kHz]

X_Sweep
X_Sweep_Clipped
omain

Irr D roton
594.17058168 [MHz]
5[ppm]

Proton
594.17058168 [MHz]
5[ppm]

FALSE

8

Total_Scans 8

Relaxation_Delay = 5[s]

Recvr_Gain 50

Temp_Get. 25.7[dc]

X_90_Width 14[us]

X_Acq_Time 1.4680064[s]

X_AngTe = 45[deg]

X_Atn 3[dB]

X_Pulse 7[us]

ITr_Mode Off

Tri_Mode off

Dante_Presat FALSE

Initial Wait [s]

s
Repetition_Time 6.4680064 [s]

abundance

T T
200.0 180.0

T
220.0

X : parts per Million : Carbon13

T
160.0

122.7669

104.8940 —

— o

102.1872

24
=3

88.0578 ——
77.2112

<]
3 ]
g 0]
S ]
- 1 J l )
. L
£ °7 HN
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 2.0 1.0 HO
N AN A |
BnO
R N R R = n oo — I
S X O ANRRASE 0 F — F vt Ao @
QXL LN =S TS %P doox =
MM eManaa®Rnn T 2239 oBn 1c
e e A SRR - R =Rt v
X : parts per Million : Proton
=k Filename 3.5Bn0-2_Carbon-1-1.3df
] Author delta
Experiment carbon. jxp
Sample_Id .5Bno-2
Solvent CHLOROFORM-D

Creation_Time
Revision_Time
Current_Tim

26-JUL-2015 1
26-JUL-2015 1
17-AUG-2015 23:43:35

e =

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

13.95540559[T]
0.69730304[s]

Field Strength (590 [MHzZ])

X_Acq Duration

X_Domain = 13C

X _Freq 149.40429612 [MHz]
X offset 100.0 [ppm]
X_Points

4
1.43409672[Hz]
46.9924812 [kHz]

X_Sweep_Clipped = 37.59398496[kHz]

Irr_Domain Proton
Irr_Freq 594.17058168 [Miz]
Irr_Offset 5[ppm]

Clipped TRUE

Scans 256

Total_Scans 256

Relaxation Delay = 2[s]

Recvr_Gain 60

Ter 26.2[dC]

9[us]
0.69730304[s]

X Angle 30[deg]
X Atn 6[dB]
X_Pulse = 3[us]
Irr_Atn_Dec 17.69[dB]
Irr_Atn_Noe 17.69[dB]
Irr Noise WALTZ
Irr_pwidth 76[us]
Decoupling TRUE
Initial Wait 1(s]

Noe TRUE

Noe_Time
Repetition_Time

2[s]
2.69730304[s]

0]

HN
HO

BnO

OBn 1c
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Filename

Spectrometer

Field Strength =
X_Acq Duration

X_Sweep_Clipped
Irr_Domain

Total_Scans

Relaxation Delay
s

Repetition_Time

3.4.5Me0-2_Proton-1-1.3jdf
delta
proton. jxp

6:29
17-AUG-2015 23:49:05

single_pulse
1D COMPLEX

Proton
[ppm]
x

JINM-ECA600
DELTA2_NMR

13.95540559[T] (590 [MHz])
1.4680064[s]

1
594.17058168 [MHz]
5[ppm]

16384

1

0.68119594 [Hz]
11.16071429 [kHz]
8.92857143 [kHz]

roton
594.17058168 [MHz]
5[ppm]

roton
594.17058168 [MHz]

5 [ppm]
FALSE

=1[s
6.4680064 [s]
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X : parts per Million : Proton
)
- Filename 3.4.5Me0-2_Carbon-1-1.jdf
Author delta
Experiment carbon. jxp
Sample_Id 3.4.5Me0-2
~ Solvent CHLOROFORM-D
= Creation_Time 25-JUL-2015 17:38:10
Revision Time 25-JUL-2015 17:50:22
Current_Time 17-AUG-2015 23:50:24
= Comment. single pulse decoupled gat
- Data_Format 1D COMPLEX
Dim_Size 26214
Dim_Title Carboni13
S Dim Units [ppm]
= Dimensions X
ite JNM-ECA600
Spectrometer DELTA2_NMR
) Field Strength = 13.95540559[T] (590 [MHz])
< X_Acq_Duration 0.69730304[s]
X _Domain C
X _Freq = 149.40429612 [MHz]
®© X offset 100.0 [ppm]
S X_Points
X_Prescans =4
X Resolution 1.43409672[Hz]
— X_Sweep 46.9924812 [kHz]
S X _Sweep_Clipped = 37.59398496 [kHz]
Irr_Domain Proton
594.17058168 [MHz]
5[ppm]
2 TRUE
< 256
Total_Scans 256
“ Relaxation Delay = 2[s]
S Recvr_Gain 60
Temp_Get. 26.2[dC]
X_90_Width 9[us]
« X_Acg_Time 0.69730304s]
3 X Angle 30[deg]
4 X_Atn 6[dB]
X_Pulse 3[us]
Irr_Atn_Dec 17.69[dB]
Le] Irr_Atn_Noe 17.69[dB]
S Irr Noise WALTZ
Irr_pwidth 76[us]
Decoupling TRUE
~ Initial Wait 1(s]
S Noe = TRUE
Noe_Time [s]
Repatition_Time = 2.69730304[s]
§ S
K] 0]
£
EX
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16.0 17.0

13.0 14.0 15.0

10.0 11.0 12.0

Filename

Spectrometer

Field Strength =
X_Acq Duration

2.5Me0-2_Proton-1-2.3jdf

17-AUG-2015 23:52:53

single_pulse
1D COMPLEX

Proton
[ppm]

X
JNM-ECA600
DELTAZ_NMR

13.95540559[T]
1.47062784[s]

(590 [MHz])

1
594.17058168 [MHz]
5[ppm]

16384

1

0.67998169 [Hz]

X : parts per Million : Carbon13

X_Swex 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597[kHz]
<] Irr_Domain roton
7 Irr Freq 594.17058168 [MHz]
1 Irr Offset 5[ppm]
< Tri_Domain roton
% Tri_Freq 594.17058168 [MHz]
Tri Offset 5 [ppm]
o1 Clipped FALSE
= ns 8
] Total_Scans 8
< Relaxation Delay = 5[s]
2 Recvr_Gai 46
1 25.2[dc]
< 14[us]
v ] 1.47062784[s]
1 = 45[deg]
ek e
g ofs
1 Off
< FALSE
] X = 1[s]
] Repetition_Time = 6.47062784(s]
<7
7
o
S <o
£ =7
T ] 0]
£ ]
) Lo
2 <7
T T T T T T T T T T HN
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
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X : parts per Million : Proton
Filename 2.5Me0-2_Carbon-1-1.jdf
Author delta
! Experiment carbon. jxp
- Sample_Id 2.5Me0-
Solvent CHLOROFORM-D
Creation_Time 25-JUL-2015 14:34:31
— Revision Time 25-JUL-2015 14:46:35
= Current_Time 17-AUG-2015 23:53:31
Comment. single pulse decoupled gat
Data_Format 1D COMPLEX
< Dim_Size 26214
= Dim_Title Carboni13
Dim Units [ppm]
Dimensions X
ite JNM-ECA600
g Spectrometer DELTA2_NMR
Field Strength = 13.95540559[T] (590 [MHz])
X_Acq Duration 0.69730304[s]
) X _Domain C
S X _Freq = 149.40429612 [MHz]
X offset 100.0 [ppm]
X_Points
X_Prescans =4
] X_Resolution 1.43409672[Hz]
= X_Sweep 46.9924812 [kHz]
X _Sweep_Clipped = 37.59398496 [kHz]
Irr_Domain Proton
° 594.17058168 [Miz]
s 5[ppm]
FALSE
256
Total_Scans 256
“ .
S Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Get. 26[dc]
X_90_Width 9[us]
3 X_Acg_Time 0.69730304s]
< X_Angle 30[deg]
X Atn 6[dB]
X_Pulse 3[us]
o Irr_Atn_Dec 17.69[dB]
= Irr_Atn_Noe 17.69[dB]
Irr Noise WALTZ
Irr_pwidth 76[us]
Decoupling TRUE
N Initial Wait 1[s]
S Noe = TRUE
Noe_Time [s]
Repatition_Time = 2.69730304[s]
oS
E
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10.0 11.0 12.0 13.0 14%.0 15.0 16.0 17.0 18.0 19.@0.!

Filename

Spectrometer

Field Strength =
X_Acq Duration

MeO.Me-2_Proton-1-2.3df
delta

proton. jxp

MeO . Me-2

CHLOROFORM-D
26-JUL-2015 14:46:05
17-AUG-2015 23:55:57
17-AUG-2015 23:56:09

single_pulse
1D COMPLEX

Proton
[ppm]

X
JNM-ECA600
DELTAZ_NMR

13.95540559[T]
1.47062784[s]

(590 [MHz])

1
594.17058168 [MHz]
5[ppm]

16384

1

0.67998169 [Hz]

X_Swex 11.14081996 [kHz]
1 X_Sweep_Clipped = 8.91265597[kHz]
] Irr_Domain roton
Irr Freq 594.17058168 [MHz]
1 Irr Offset 5[ppm]
< Tri_Domain roton
ES Tri_Freq 594.17058168 [MHz]
1 Tri Offset 5 [ppm]
< Clipped FALSE
%] ns 8
1 Total_Scans 8
<
=~ Relaxation_Delay = 5[s]
] Recvr_Gai 42
<7 25.3[dc]
= 14[us]
1.47062784(s]
<3 = 45[deg]
el 3[dB]
7[us]
<= off
= Off
1 FALSE
<3 - =1[s]
© Repetition_Time 6.47062784[s]
o]
o
3 _ ]
<
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X : parts per Million : Proton
. Filename MeO.Me-2_Carbon-1-1.3jdf
< Author delta
Experiment carbon. jxp
o Sample_Id MeO.Me-2
= Solvent CHLOROFORM-D
Creation_Time 26-JUL-2015 14:48:44
) Revision Time 26-JUL-2015 15:01:26
—_ Current_Time 18-AUG-2015 00:11:22
~ Comment. single pulse decoupled gat
— Data_Format 1D COMPLEX
Dim_Size 26214
2 Dim Title Carbon13
- Dim Units [ppm]
Dimensions X
e ite JNM-ECA600
- Spectrometer DELTA2_NMR
= Field Strength = 13.95540559[T] (590 [MHz])
X_Acq Duration 0.69730304[s]
X _Domain C
= X _Freq = 149.40429612 [MHz]
X offset 100.0 [ppm]
Sk X_Points
— X Prescans =1
1 X Resolution 1.43409672[Hz]
-7 X_Sweep 46.9924812 [kHz]
- X _Sweep_Clipped = 37.59398496 [kHz]
1 Irr_Domain Proton
s 594.17058168 [MHz]
- 5 [ppm]
- TRUE
2 256
<4 Total_Scans 256
pai Relaxation Delay = 2[s]
Recvr_Gain 60
= 1 Temp_Get. 26.1[dC]
S X_90_Width 9[us]
1 X_Acg_Time 0.69730304s]
© X Angle 30[deg]
= X_Atn 6[dB]
] X_Pulse 3(us]
A Irr_Atn_Dec 17.69[dB]
<A Irr_Atn_Noe 17.69[dB]
Irr Noise WALTZ
<3 Irr_Pwidth 76 [us]
> Decoupling TRUE
1 Initial Wait 1(s]
g Noe = TRUE
9 Noe_Time Is]
SE Repatition_Time = 2.69730304[s]
<9
@
2 =3
=7
K] 0]
£ _13 " . " "
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Filename

yd3164-4_Proton-1-4.3df
delta

Author
Experiment proton. jxp
sample_Id
24 Solvent
e Creation_Time
Revision_Time
Current_Time
Comment single_pulse
Data_Format 1D COMPLEX
Dim_Siz = 13107
Dim_Title Proton
<] Dim Units [ppm]
" Dimensions X
i JNM-ECA600
Spectrometer DELTA2_NMR
Field Strength 13.95540559[T] (590 [MHz])
X_Acq Duration 1.47062784(s]
X _Domain 18
X Freq 594.17058168 [MHz]
< X Offset 5[ppm]
= X_Points 16384
X_Prescans 1
X_Resolution 0.67998169[Hz]
X_Sweep 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597 [kiiz]
Irr_Domain roton
59417058168 [MHz]
5[ppm]
< Proton
“ 59417058168 [MHz]
5[ppm]
FALSE
8
Total_Scans 8
Relaxation_Delay = 5[s]
- Recvr_Gain 46
< emp_Get. = 23.5[dC]
X_90_Width 14[us]
X_Acq_Time 1.47062784(s]
X_AngTe = 45[deg]
X Atn 3[dB]
X_Pulse 7[us]
Izr_Mode = off
Tri Mode off
- Dante_Presat FALSE
= Initial Wait = 1[s]
- Repetition_Time 6.47062784([s]
9
E
g i
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X : parts per Million : Proton
)
= Filename yd3164-4_Carbon-1-2.3jdf
B Author delta
Experiment carbon. jxp
o Sample_Id yd3164-2
— Solvent DMSO-D6
Creation_Time 13-JAN-2016 11:46:32
~ Revision_Time 13-JAN-2016 21:03:11
—7 Current_Time 13-JAN-2016 21:04:45
© Comment. single pulse decoupled gat
-] Data_Format 1D COMPLEX
Dim_Size 26214
" Dim_Title Carbon13
— Dim _Units [ppm]
Dimensions X
< ite JNM-ECA600
~ Spectrometer DELTA2_NMR
- 13.95540559[T] (590 [MHz])
— 0.69730304(s]
o 3c
~ X_Freq = 149.40429612 [MHz]
— X Offset 100.0ppm]
X Points 32768
— X_Prescans =
= X Resolution 1.43409672[Hz]
X_Sweep 46.9924812 [kHz]
o X_Sweep_Clipped = 37.59398496 [kHz]
-] Irr_Domain Proton
Irr_Freq 594.17058168 [MHz]
o Irr Offset 5[ppm]
< Clipped FALSE
Scans 256
) Total_Scans 256
<
Relaxation Delay = 2[s]
=~ Recvr_Gai. 58
P Temp_Get
X_90_Width
© X_Acq_Time
S X Angle
X Atn
" X_Pulse
= Irr_Atn_Dec
Irr_Atn_Noe
<+ Irr Noise
=1 Irr_Pwidth = 76[us]
Decoupling
- Initial Wait
= Noe
Noe_Time 2(s]
a Repetition_Time 2.69730304[s]
=)
o
S =
S
: I “ H! i
£
E - ‘
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X : parts per Million : Carbonl3
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20 30 40 50 60 7.0 X 9.0 100 11.0 120 13.0 14.0

1.0

Filename yd3167-5_Proton-1-2.jdf
delta

Author

ol Experiment proton. jxp
sample_Id yd3167-5
Solvent CHLOROFORM-D

Creation_Time
] Revision_Time
Current_Time

Comment single_pulse

] Data_Format 1D COMPLEX
Dim_Size = 13107
Dim_Title Proton
Dim_Units [ppm]

] Dimensions X

i JNM-ECA600

Spectrometer DELTA2_NMR

] Field Strength
X_Acq_Duration

13.95540559[T] (590 [MHz])
1.47062784(s]

X _Domain 18
X Freq 594.17058168 [MHz]
] X Offset 5[ppm]
X_Points 16384

1

0.67998169 [Hz]

X_Sweep 11.14081996 [kHz]

X_Sweep_Clipped = 8.91265597 [kiiz]
omain

roton
594.17058168 [MHz]
5 [ppm]

Proton
594.17058168 [MHz]

Total_Scans

- Relaxation_Delay

5[s]
Recvr_Gain 52
‘emp_Get.

>_Gi = 23.6[dC]
X_90_Width 14[us]

] X_Acq_Time 1.47062784(s]
X_Angle = 45[deg]
X_Atn 3[dB]
X_Pulse 7[us]

- ITr_Mode = Off
Tri Mode off
Dante_Presat. FALSE
Initial Wait = 1[s]

- Repetition_Time = 6.47062784[s]

abundance

(0]
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 2.0 1.0 0 7 \ HN

A AN | =
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=398 s888 TR O

QN 00 0L 00O — =
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X : parts per Million : Proton
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3am (Scheme 4, Condition A)

150 :
8 = [0
100 5 = |
» '_ 17
+ [ +
= F20 o
E 50- 2
0 A L
T T T T T L T T T
0 2 6 8 10 12 14 16
min
Pk # Retention Time Area Area Percent
1 14.598 1376999 49.763
2 15777 1390139 50.237
rac-3am
150 7
| - 40
’ o [
. 100— 2 Q o "
b | P b
2 — 2
= 501 : E
0- N -0
] |
T T T T T T AL L
0 2 6 8 10 12 14 16
min
Pk # Retention Time Area Area Percent
1 14.730 1009376 49916
2 15931 1012785 50.084
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3am (Scheme 4, Condition B)

150
1 ©
| o 8 - 40
100 S 2
) ] hot %)
+ 1 +
= | -20 =)
= 50 =
] - )
01 | T
T T ’ T T T T
0 6 8 10 12 14 16
min
Pk # Retention Time Area Area Percent
1 14.645 1128416 41.515
2 15.836 1589688 58.485
rac-3am
150
] -40
b (an]
100 = _ ]
2 ] o :
~— Lo +
e - -20 o
z 50 z
| T T " T R T T T l L
0 2 6 8 10 12 14 16
min
Pk # Retention Time Area Area Percent
1 14.730 1009376 49916
2 15931 1012785 50.084
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Filename
Author

Spectrometer

Field Strength
X_Acq Duration
X _Domain

X _Freq

X Offset
X_Points
X_Prescans

X _Resolution
X_Swee
X_Sweep_Clipped
Irr_Domain
Irr_Freq

Total_Scans

Relaxation Delay
Recvr_Gain

Repetition_Time

yd1187-5_Proton-1-2.3df
delta

proton. jxp

single_pulse
1D COMPLEX

Proton
[ppm]
x

JINM-ECA600
DELTA2_NMR

13.95540559[T]
1.47062784[s]

(590 [MHz])

1
594.17058168 [MHz]
5[ppm]

16384

1

0.67998169 [Hz]
11.14081996 [kHz]
8.91265597 [kHz]

roton
594.17058168 [MHz]
5[ppm]

roton
594.17058168 [MHz]
5[ppm]
FALSE
8
8

5[s]
48

23.4[dc]
= 13.8[us]
1.47062784[s]

s
= 6.47062784[s]

71.0487

X : parts per Million : Carbon13
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X : parts per Million : Proton
=
PR Filename yd1187-5_Carbon-1-1.3df
] Author delta
- Experiment carbon. jxp
o Sample_Id yd1187-5
Solvent CHLOROFORM-D
S Creation Time = 19-JAN-2015 22:06:24
o Revision Time 19-JAN-2015 2 9
o] Current_Time 17-AUG-2015 09:26:57
- Comment single pulse decoupled gat
) Data_Format 1D COMPLEX
e Dim_Size 26214
Dim_Title Carboni13
=4 Dim Units [ppm]
- Dimensions =x
'S ite JNM-ECA600
= Spectrometer DELTA2_NMR
n Field Strength 13.95540559[T] (590 [MHz])
— X_Acq Duration 0.69730304[s]
1 X _Domain C
e X _Freq 149.40429612 [MHz]
- X_Offset 100.0[ppm]
] X_Points 32768
-7 X_Prescans 4
X Resolution 1.43409672[Hz]
N4 X_Sweep 46.9924812 [kHz]
- X_Sweep_Clipped = 37.59398496 [kiz]
- Irr_Domain Proton
= Irr Freq 594.17058168 [MHz]
1 Irr Offset 5[ppm]
CE Clipped TRUE
— Scans 256
o Total_Scans 256
< Relaxation_Delay = 2[s]
7 Recvr_Gain 60
= Temp_Get. 24.2[dc]
X_90_Width 9[us]
= X_Acq_Time 0.69730304[s]
< X_Angle = 30[deg]
< ] X Atn 6[dB]
S X_Pulse 3[us]
1 Irr_Atn Dec 17.8[dB]
w4 Irr_Atn_Noe 17.8[dB]
S Irr Noise WALTZ
Irr_pwidth 76[us]
1 Decoupling TRUE
S Initial Wait 1[s]
E Noe = TRUE
=1 Noe_Time 2[s
« Repatition_Time = 2.69730304[s]
S
@
g~
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2
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OMe
3bm (S) (Table 1, entry 1, Condition A)

750 o
3 -40
N
500 - -
B 2
S 03
E 250 § b E
] o . .
A | 3
0 [ T L
T T T T T T T
0 2 4 6 8 10 12 14
min
Pk # Retention Time Area Area Percent
1 9.060 458242 6.076
2 12.345 7083350 93924
rac-3bm
750
1 - 40
500 g
2 i R o 2
S ] ; -~ -20 o
z 250_: N - =
] AL /\ __fo
0
T ’ T ’ T T T T T
0 2 4 6 8 10 12 14
min
Pk # Retention Time Area Area Percent
1 9.179 2725372 49935
2 12.470 2732515 50.065
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O
S o

OMe
3bm (R) (Table 1, entry 2, Condition B)

750+ }
1 ﬁ -40
500 ’
2 20 B
T 2504 S g Z
| AL 5
] ) )
0 s va
T T T T R B T
0 2 4 6 8 10 12 14
min
Pk # Retention Time Area Area Percent
1 9.306 8480483 91401
2 12.624 797856 8.599
rac-3bm
750 '
1 - 40
00|
2 ° : R o 2
2 ; o N 20 3
E 250 o ] =
7 /\_L /\ 10
0 (
T i T T T i T T i T
0 2 4 6 8 10 12 14
min
Pk # Retention Time Area Area Percent
1 9.179 2725372 49 935
2 12470 2732515 50.065
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abundance

3.0
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=
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X : parts per Million : Proton

7.0620

3.6837 ~—

23401
21227

Filename
Author
Experiment

Current Time

Comment.
Data_Format
Dim_Si

Spectrometer

Field Strength
X_Acq_Duration
X _Domain

X_Sweep_( Cllpped
Irr_Doma:

Irr ] F:eq
Irr_Offset

Total_Scans

Relaxation Delay

Dante_Presat
Initial Wait
Repetition_Time

yd2012-5_Proton-2-4.3df
delta
proton. jxp

26-DEC-2014 13:02:34
17-AUG-2015 22:29:39
17-AUG-2015 22:30:00

single_pulse
1D COMPLEX
13107

Proton

[ppm]

X

JINM-ECA600
DELTA2_NMR

13.95540559[T] (590 [MHz])
1.47062784[s]

1B
594.17058168 [MHz]
5[ppm]

16384

1

0.67998169 [Hz]
11.14081996 [kHz]
8.91265597 [kHz]

roton
594.17058168 [MHz]
5[ppm]

roton
594.17058168 [MHz]

i(s]
= 6.47062784[s]

abundance
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X : parts per Million : Carbon13
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3bn (S) (Table 1, entry 3, Condition A)
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R Creation_Time 22-DEC-2014 10:27:32
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1 X_Acq_Duration 1.47062784[s]
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B X_Sweep 11.14081996 [kHz]
1 X_Sweep_Clipped = 8.91265597[kHz]
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3bo (S) (Table 1, entry 5, Condition A)
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Irr_Domain Proton
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3bp (S) (Table 1, entry 7, Condition A)
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yd2026-4_Proton-1-3.3df
delta

proton. jxp

single_pulse
1D COMPLEX

Proton
[ppm]
x

JINM-ECA600
DELTA2_NMR

13.95540559[T] (590 [MHz])
1.47062784[s]

1

594.17058168 [MHz]
5[ppm]

16384

1

0.67998169 [Hz]
11.14081996 [kHz]
8.91265597 [kHz]

roton
594.17058168 [MHz]
5[ppm]

roton
594.17058168 [MHz]
5[ppm]
FALSE
8
8

5[s]
48
23.7[dc]

13.8[us]
1.47062784[s]

© F
S
£
s
s ]
E| LN
2
< T T T T T T T T T T o
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 F HN
=N\ )\ 3
XNANODN N POASO= VDA ON © %
NSRS ST—TORR RPN IAO = — %O % %
DNO- O DN INAOTF Al OO — — a MeO
TIAAAA==RAreonnnIan S0
N e e S SR AR - R - RV A= RV-R] e
X : parts per Million : Proton OMe 3bq
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o Filename = yd2026-11_Carbon-1-2.jdf
Author = delta
Experiment carbon. jxp
N Sample_Id yd2026-11
o Solvent CHLOROFORM-D
- Creation_Time = 22-JUN-2015 23:10:13
I Revision_Time 17-AUG-2015 2 2
- Current_Time 17-AUG-2015 2 4
N Comment single pulse decoupled gat
=N Data_Format 1D COMPLEX
=3 Dim_Size 26214
Dim_Title Carboni13
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- Dimensions =x
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- Spectrometer DELTA2_NMR
e Field Strength 13.95540559[T] (590 [MHz])
- X_Acq Duration 0.69730304[s]
" X _Domain C
— X _Freq 149.40429612 [MHz]
« X offset 100.0 [ppm]
- X_Points 32768
X_Prescans 4
3 X Resolution 1.43409672[Hz]
- X_Sweep 46.9924812 [kHz]
X_Sweep_Clipped = 37.59398496 [kiz]
~ ! —S
! Irr_Domain Proton
- Irr_Freq 594.17058168 [MHz]
- Irr Offset 5[ppm]
- Clipped TRUE
- Scans 12000
= Total_Scans 12000
o Relaxation Delay = 2[s]
< Recvr_Gain 60
s Temp_Get. 24.6[dc]
pc X_90_Width 9[us]
X_Acg_Time 0.69730304s]
~ X Angle = 30[deg]
< X Atn 6[dB]
© X Pulse 3[us]
= Irr_Atn_Dec 17.69[dB]
Irr_Atn_Noe 17.69[dB]
] Irr Noise WALTZ
S Irr_pwidth 76 [us]
< Decoupling TRUE
S Initial Wait 1(s]
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3bq (S) (Table 1, entry 9, Condition A)
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=7 Filename yd2020-8_Carbon-1-1.3df
Author delta
Experiment carbon. jxp
“ Sample_Id yd2120-8
s Solvent CHLOROFORM-D
] Creation_Time = 17-JUN-2015 09:36:25
1 Revision Time 17-JUN-2015 0 2
3 Current_Time 17-AUG-2015 22:36:41
1 Comment. single pulse decoupled gat
e Data_Format 1D COMPLEX
] Dim_Size 26214
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~ Dimensions =x
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- X_Acq Duration 0.69730304[s]
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= X Offset 100.0 [ppm]
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X_Prescans 4
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B X_Sweep 46.9924812 [kHz]
1 X_Sweep_Clipped = 37.59398496 [kiz]
o 1] Irr_Domain Proton
=7 Irr Freq 594.17058168 [Miz]
Irr Offset 5[ppm]
1 Clipped TRUE
=1 Scans 256
S Total_Scans 256
© Relaxation Delay = 2[s]
= Recvr_Gain 58
] Temp_Get. 24.5[dc]
] X_90_Width 9[us]
v X_Acg_Time 0.69730304s]
< X Angle = 30[deg]
X Atn 6[dB]
N X_Pulse 3(us]
= Irr_Atn_Dec 17.69[dB]
] Irr_Atn_Noe 17.69[dB]
] Irr Noise WALTZ
“ Irr_pwidth 76[us]
=) Decoupling TRUE
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3br (S) (Table 1, entry 11, Condition A)
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h o —40
] ) -
2 200- 3 : 2
= ] < -20 o
= 1 =
= r =
0 | j\ 10
] \ \
0.0 2.5 5.0 1.5 10.0 12.5 15.0 17.5 20.0 22.5
min
Pk # Retention Time Area Area Percent
1 10.750 3428194 49830
2 20.551 3451635 50.170
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Cl
HN

cl Q
W

MeO

OMe

0

3br (R) (Table 1, entry 12, Condition B)

750+ o 7
L -40
] D
500 -
2 . 2
S 03
E 2501 g =
'CX_)- [
0 | A~ -0
0.0 2.5 5.0 1.5 10.0 12.5 15.0 17.5 20.0 22.5
min
Pk # Retention Time Area Area Percent
1 9513 6356743 90.867
2 18.293 638930 9.133
rac-3br
750 - = .
L 40
o .
[s2]
2 500+ v; r 4‘3
E x ;—20 E
e 2501 : -
| - | /\ -0
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ “ ‘ 3
0.0 2.5 5.0 1.5 10.0 12.5 15.0 17.5 20.0 22.5
min
Pk # Retention Time Area Area Percent
1 9.558 6702253 49 681
2 18.473 6788220 50.319

S-44



1.9 2.0

1.8

1.7

1.5 1.6

1.4

1.3

1.2

02 03 04 05 06 07 08 09

abundance
! i
| S -
[
>

T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

% N o }“&k\\ /\
MESoMTO TXE ne s — = — o
22820 I8 TILRERER =%
VXSOV OO N—=0 QDR — = =24
RXRMAAN ninn T T Ao =9
L e e e e L= = I = PR PN SN N ) o oen

X : parts per Million : Proton

Filename
Author

Spectrometer

Field Strength
X_Acq Duration
X _Domain

X _Freq

X Offset
X_Points
X_Prescans

X _Resolution
X_Swee
X_Sweep_Clipped
Irr_Domain
Irr_Freq

Total_Scans

Relaxation Delay
Recvr_Gain

Repetition_Time

Cl

yd2015-6_Proton-1-2.3df
delta

proton. jxp
yd2015-6

single_pulse
1D COMPLEX

Proton
[ppm]
x

JINM-ECA600
DELTA2_NMR

13.95540559[T] (590 [MHz])
5.88251136[s]

1

594.17058168 [MHz]
5[ppm]

65536

1

0.16999542 [Hz]
11.14081996 [kHz]
8.91265597 [kHz]

roton
594.17058168 [MHz]
5[ppm]

roton
594.17058168 [MHz]
5[ppm]
FALSE
8
8

5[s]
48
23.5[dc]

13.8[us]
5.88251136(s]

abundance

f T T T T T T T T T T T T T T T T T T T T T T T
22(.00.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0

A, A AL A

E TV Oonon N S e 0 D w0 =
T SOXSIDWV DT O~ S S S ®wn o F
S EXdOSETFro AN a = QS w— =
S} ARV an o oo NSy =@
S AN NL WL NN — S o =~ 8 o
E oaddddaaasac ISX-N o~ = Petel

X : parts per Million : Carbonl3

Filename
Buthor
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Comment.

ite
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

X_Freq

X_Offset
X_Points
X_Prescans

X Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn_Noe
Irr_Noise
Irr_Pwidth
Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time

yd2015-5_Carbon-1-2. jdf
delta

carbon. jxp
yd2015-5
CHLOROFORM-D
26-DEC-2014 14:07:50
17-AUG-2015 2 4
17-AUG-2015 2

4:08
single pulse decoupled gat
1D COMPLEX

26214

Carbonl3

[ppm]

X

JNM-ECA600
DELTA2_NMR

13.95540559[T] (590 [MHz])
0.69730304[s]

c
149.40429612 [MHz]
100.0[ppm]

32768

4

1.43409672 [Hz]
46.9924812 [kHz]
37.59398496 [kz]

Proton
594.17058168 [MHz]
5[ppm]

FALSE

256

256

2[s]

60
0.69730304[s]
30[deg]

6[dB]

3[us]

17.8[dB]
17.8[dB]
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OMe
3bs (S) (Table 1, entry 13, Condition A)

750+ © }
L -40
] & i
500+ ,
£ | : 2
2 ] 03
E 250 g ] E
1 >
] -0
01 ZA , :
i T T T L T L T T —
0 2 4 6 8 10 12 14
min
Pk # Retention Time Area Area Percent
1 9.248 678841 8.216
2 12.578 7583645 91.784
rac-3bs
150+ :
- -40
] © k
100 ~ < b
» o 8 »
et | ~ s et
=) ] — -20 o
T 50 : =
0: j\ -0
| T T T T ‘\ T T ‘ g
0 2 4 6 8 10 12 14
min
Pk # Retention Time Area Area Percent
1 9218 769411 50.127
2 12.534 765508 49 873
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OMe
3bs (R) (Table 1, entry 14, Condition B)

750
=40
500 -
2 2
= -20 =
= el =
E 250 S - E
:nk e
| S o 0
0 . | A\
T T T T T ———
0 2 4 6 8 10 12 14
min
Pk # Retention Time Area Area Percent
1 9.019 8964379 92418
2 13.074 735443 7.582
rac-3bs
150
Lo
5 _ =40
100 - et 5 |
+ — +
= -20 o
= 50 - =
-0
0 a |
T T T T T T
0 2 4 6 10 12 14
min
Pk # Retention Time Area Area Percent
1 9015 1071612 49923
2 13.071 1074928 50.077

S-47



Filename yd2006-6_Proton-1-4.3df
Author delta

Experiment proton. jxp

Sample_Id yd2006-6

Solvent CHLOROFORM-D
Creation_Time 17-DEC-2014 21:54:45
Revisi me 17-AUG-2015 23:04:21

o
Current_Time 17-AUG-2015 23:04:46

Comment.

single_pulse
1D COMPLEX
13107

Proton

[ppm]

X

JINM-ECA600
DELTA2_NMR

Spectrometer

Field Strength
X_Acq_Duration

13.95540559[T] (590 [MHz])
1.47062784[s]

X _Domain 1H
- X_Freq 594.17058168 [MHz]
X Offset 5[ppm]
X_Points 16384
X_Prescans 1

0.67998169 [Hz]

X_Si 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597[kHz]
Irr_Domain = Proton
Irr Freq 594.17058168 [MHz]
5[ppm]
roton
594.17058168 [MHz]
5 [ppr
FALSE
8
Total_Scans 8
Relaxation Delay = 5[s]
] Recvr_Gain 38
23.9[dc]
= 13.8[us]
4 1.47062784([s]
q 45[deg]
] 3[dB]
] 6.9[us]
4 Off
1 Off
7 FALSE
7 Initial Wait i(s]
] Repetition Time = 6.47062784(s]
o 1
g ]
g n-Bu o
P L
£ <7 HN
s 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 2.0 1.0 0
('} nm
MeO
O~ MY V—~®mA Qo OO Q s~ ¢
S~ 0o v AR E=2 I =gl <t o© O =y N = O
Ao Do oA FTHE B © A= Fm Lo on
AR MASS === ! Sodann qaaqnnn OMe 3bt
L e e L R=l=op o NN~ —— OO0
X : parts per Million : Proton
Filename = yd2009-5_Carbon-1-1.jdf
Author = delta
1] Experiment carbon. jxp
3 Sample_Id yd2009-5
] Solvent CHLOROFORM-D
Creation_Time = 19-JAN-2015 20:24:03
Revision_Time 19-JAN-2015 20:36:37
Current_Time 17-AUG-2015 23:10:11
] single pulse decoupled gat
1D COMPLEX
] 26214
Carbonl3
[ppm]
1 =X
4 ite JNM-ECA600
Spectrometer DELTA2_NMR
Field_Strength 13.95540559(T] (590 [MHz])
X_Acq Duration 0.69730304 [s]
X_Domain 3c
] 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]
1] X_Sweep_Clipped = 37.59398496 [kHz]
Irr_Domain Proton
Irr Freq 594.17058168 [MHz]
4 Irr_Offset 5[ppm]
<« 1 Clipped TR
= Scans 256
] Total_Scans 256
Relaxation Delay 2[s]
] Recvr_Gain 0
Temp_Get 24.3[dC]
X_90_Width us]
X_Acg_Time 0.69730304[s]
X_Angle = 30([deg]
X_Atn 6[dB]
X_Pulse
Irr_Atn_Dec
Irr_Atn_Noe
Irr Noise
Irr_Pwidth
Decoupling
Initial_Wait
Noe
Noe_Time
Repetition_Time 2.69730304([s]
@
2
k| n-Bu o
E 4
E | HN
S0 T T T T T T T T T T T T T T T T T T T T T T T —
22(200.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
|
MeO
=) =DV o e lal oD 0 — o < v o= ==
[oa) < Q100 T 0 X 0O Ol — X = — O W) o <t Rl S s i =
o —Oo N =~ 00 v v~ — — o 0 ol O — 9 Y WAl
= 29 eanaNnes oA aSEn on NRee e OMe 3bt
— O NN — A0t e oo ~ S o v NG en S
E AA33Isaoddds 8 RRSS @R ASAN==
X : parts per Million : Carbon13
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abundance

4.0

2.0

1.0

3

©
=3
0
N o°

7.7782
7.7656
7.3769
7.3666
7.2600

X : parts per Million : Proton

=

6.8037 — —

6.4368

6.1537

=3

59095

5.0 40 3.0 1.0 0
H /'\ A “” /&
oo Soom boun wae
9y 2232 2z8 892
23 IS8x 22% g£2g
E] ST An RS ©x%
NN (o o N Nol ——— =Nk}

Filename
Author
Experiment
Sample_I
Solvent
Creation_Time
Revision_Time
Current_Time

Spectrometer

Field Strength
X_Acq Duration

X_sweep_Clipped
Irr_Domain
Irr_Freq

Irr Offset
Tri_Domain
Tri_Fre
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

X_Acq_Time
X_AngTe

X Atn
X_Pulse

Dante_Presat
Initial Wait
Repetition_Time

yd2050-6_Proton-1-2.3df
delta
proton. jxp

17-AUG-2015 23:00:25

single pulse
1D COMPLEX

Proton
[ppm]

X
JNM-ECA600
DELTA2_NMR

13.95540559[T]
1.4680064[s]

(590 [MHz])

1H
594.17058168 [MHz]
m]

1
0.68119594 [Hz]
11.16071429 [kHz]
8.92857143 [kHz]
Proton
594.17058168 [MHz]
5[ppm]

roton
594.17058168 [MHz]
5 [ppm]
FALSE

45[deg]
3[dB]

ils
6.4680064[s]

MeO

3bt (major product)

n-Bu

HN HN

n-Bu

MeO

OMe OMe

3bt' (minor product)

(major:minor = 3:1)
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OMe
3bt (S) (major:minor = 97:3)
(Table 1, entry 15, Condition A)

750+
-40
500 .
2 ] 2
o 1 g -20 o
> | A =
= ) . 3 s | =
D <t} .
© <t - [
0 o A\ o’\ ] -0
[ [ \ N
T T T T L T T T LI B B "
0 2 4 6 8 10 12
min
Pk # Retention Time Area Area Percent
1 6.995 189052 1.627
2 8.642 1533336 13.192
3 10.449 9706864 83514
4 11.490 193844 1.668
rac-3bt
200
] -40
] Lo o~ [
2 1001 f S PP
(=] 1 o o
E . g E
| A
1 < = g
0 L | 0
] \ [ [ 1
T T T T T T T
0 2 4 6 8 10 12
min
Pk # Retention Time Area Area Percent
1 6.945 23027 1.577
2 8.505 709867 48.613
3 10.272 710554 48.660
4 11.296 16808 1.151
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n-Bu 0

S .
oy

OMe
3bt (R) (major:minor = 99:1)
(Table 1, entry 16, Condition B)

| S
500+ L - 40
B [ee)
E S
2 1 0 5
S 250 o ; =
©
] 0
07 T |
T T T T T T T T T
0 2 4 6 8 10 12
min
Pk # Retention Time Area Area Percent
1 8.532 4477417 95.846
2 11.610 194061 4.154
rac-3bt
200 ,
o [
g . 40
o -~
S 100 = j 2
S E -20 S
= ’ E
Lo
0 T . X
— T T T T T T
0 2 4 6 8 10 12
min
Pk # Retention Time Area Area Percent
1 8.420 1306934 49 831
2 11.478 1315820 50.169
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6.0

Filename
Author
Experiment
sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

yd2009-5_Proton-1-2.3df
delta

proton. jxp

yd2009-5

CHLOROFORM-D
19-JAN-2015 20:16:18
17-AUG-2015 23:08:18
17-AUG-2015 23:08:48

Comment. single_pulse
<= Data_Format 1D COMPLEX
el Dim Size
Dim_Title Proton
Dim_Units [ppm]
Dimensions X
si JNM-ECA600
Spectrometer DELTA2_NMR
Field Strength 13.95540559[T] (590 [MHz])
=) X_Acq_Duration 1.47062784[s]
<7 X_Domain 18
X Freq 594.17058168 [MHz]
X Offset 5(ppm]
X Points 16384
X Prescans 1
X Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
X Sweep_Clipped = 8.91265597 [kHz]
Irr_Domain = Proton
<] Irr_Freq 594.17058168 [MHz]
Ll Irr Offset 5(ppm]
Tri Domain roton
Tri Freq 594.17058168 [MHz]
Tri Offset 5 (ppm]
Clipped FALSE
Scan: 8
Total _Scans 8
o Relaxation Delay = 5[s]
& Recvr_Gain 52
Temp_Get. 23.5[dc]
X_90_Width = 13.8[us]
X Acq_Time 1.47062784[s]
X Angle 45[deg]
X ata 3[dB]
X_Pulse 6.9[us]
IZTr_Mode off
Tri Mode off
<] Dante_Presat FALSE
— Initial Wait i(s]
Repetition_Time = 6.47062784[s]
o
]
: ] T
E . _ s HN
< T T T T T T T T T T n-Pr
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 4 0
1 | 1]
AL L A TA AN MeO ~
ot ®xo @ ® =~ 9 Qo T N0 LANRT®
IT—- 23S 8 ©vao < —Ah= X XD S-S0
Sx I % 0 o v v —X®o —=Fan A=0BF @
©% T % @S o L] cwnn S 98 ogonnn OMe 3bu
L e R R - ] e daa d-m— oS sSs
X : parts per Million : Proton
=)
37 Filename = yd2009-5_Carbon-1-1.jdf
Author = delta
Experiment carbon. jxp
Sample_Id yd2009-5
Solvent CHLOROFORM-D
Creation_Time = 19-JAN-2015 20:24:03
*®1 Revision _Time 19-JAN-2015 20:36:37
< Current_Time 17-AUG-2015 23:10:11
Comment. single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
~ Dim Title Carbon13
=3 Dim Units [ppm]
Dimensions =x
site JNM-ECA600
Spectrometer DELTA2_NMR
© Field Strength 13.95540559[T] (590 [MHz])
24 X_Acq Duration 0.69730304[s]
X Domain c
X Freq 149.40429612 [MHz]
X Offset 100.0[ppm]
X Points 32768
X Prescans 4
w4 X Resolution 1.43409672 [Hz]
=3 X Sweep 46.9924812 [kHz]
X Sweep_Clipped = 37.59398496 [kz]
IZr_Domain Proton
Irr Freq 594.17058168 [MHz]
Irr Offset 5[ppm]
< Clipped TRUE
S Scans 256
Total_Scans 256
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Ge 24.3[dc]
“] X_90_Width 9[us]
= X_Acq_Time 0.69730304[s]
X_Angle = 30[deg]
X Atn 6[dB]
X Pulse 3[us]
Irr_Atn Dec 17.8[dB]
o Irr_Atn_Noe 17.8[dB]
= Irr Noise WALTZ
Irr_Pwidth 76 [us]
Decoupling TRUE
Initial Wait 1(s)
Noe = TRUE
Noe_Time 2(s
=1 Repetition_Time = 2.69730304[s]
o
]
_§ n-Pr o)
=Y
g WA HN
< T T T T T T T T T T T T T T T T T T T T T T T n-Pr
22(200.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0
|
MeO
O Z2 =D QMmO @ Now—= o N = —
O TAXTPRRXO A =% o RN —S®%in ©T CTAT T
C o - dX=Enn~ =7 —S®a v —Sovomund
JaxEandanes  xd Sa3ES A N OMe  3bu
A AT =y RS E wn SIS i
R ARG R RS R RS RS] ENR=N EeRS an A NN~ —

=
X : parts per Million : Carbon13
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n-Pr
HN

n-Pr =
o S

OMe

O

<

3bu (S) (Table 1, entry 17, Condition A)

200- ﬂ 40
] o |
t ! S 2
S 100- > r20 3
[ 1 s [
! IO
, % 0
0 ] T l i
T T T
0 4 6 8 10
min
Pk # Retention Time Area Area Percent
1 7.819 2294481 68.555
2 9525 1052421 31.445
rac-3bu
200+ — 40
2 ] g © | 2
s > 5 L920 +
% 100+ ~ P >Z
0 | =L
T T
0 4 8 10
min
Pk # Retention Time Area Area Percent
1 7.908 742980 50.023
2 9516 742309 49 977
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n-Pr ?
ol

OMe

3bu (S) (Table 1, entry 18, Condition B)

] > .
400 ~ 40
] ~ [
» ] b %)
= ] » =
S 200- s 0 =
E 1 < t =
] o [
| a0
0 r
T T
0 2 4 8 10
min
Pk # Retention Time ea Area Percent
1 7.729 3133257 78.473
2 9421 859528 21.527
rac-3bu
200+ - 40
2 1 § 2 7 20 5
st > = L *
% 100 ™~ o %
A
0 | | E
T T — :
0 2 4 8 10
min
Pk # Retention Time Area Area Percent
1 7.908 742980 50.023
2 9516 742309 49977
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Filename = yd2036-5_Proton-1-3.3df
Author console
Experiment
Sample_I
Solvent
Creation_Time
< | Revision_Time
e Current_Time = 17-AUG-2015 23:14:15
Comment = single pulse
Data_Format 1D COMPLEX
Dim_Siz
Dim_Title Proton
Dim Units [ppm]
Dimensions x
si JNM-ECA600
=) Spectrometer DELTA2_NMR
<
Field Strength 13.95540559[T] (590 [MHz])
X_Acq Duration 1.47062784(s]
X Domain 18
X Freq 594.17058168 [MHz]
X Offset 5[ppm]
X_Points 16384
X_Prescans 1
X_Resolution 0.67998169 [Hz]
P X_Sweep 11.14081996 [kHz]
e X_Sweep_Clipped = 8.91265597 [kHz]
Irr_Domain Proton
594.17058168 [MHz]
5[ppm]
roton
594.17058168 [MHz]
5[ppr
FALS]
8
_ Total_Scans 8
o Relaxation_Delay = 5[s]
Recvr_Gain 8
Temp_Get. 23.5[dc]
X_90_Width 13.8[us]
X_Acq_Time 1.47062784(s]
X _AngTe 45[deg]
X atn 3[aB]
X_Pulse 6.9[us]
ITr_Mode off
o Tri_Mode off
=7 Dante_Presat = FALSE
Initial Wait = 1[s]
Repetiton_Time = 6.47062784[s]
8 S
- |
k|
E = 0
2o '
< T T T T T T T T T T HN
10.0 9.0 8.0 7.0 6.0 5.0 40 3.0 20 1.0 0 ‘
AR T AN
cooosar oo TSxnin BnO
wYasE3ao o S QST ®
COown T oo W T T A~
RXOON—=— 9 QAR NRRX
N O S SR=Rv=t S OBn 3cm
X : parts per Million : Proton
Filename = yd2045-3_Carbon-1-1.3df
Author delta
Experiment carbon. jxp
Sample_Id yd2045-3
<4 Solvent CHLOROFORM-D
- Creation_Time 7-FEB-2015 15:59:59
Revision_Time 7-FEB-2015 16:13:24
Current_Time = 17-AUG-2015 23:20:08
o3 Comment single pulse decoupled gat
=) Data_Format 1D COMPLEX
Dim_Size 26214
Dim_Title Carbonl3
Dim Units [ppm]
0 Dimensions =x
S site = JNM-ECA600
Spectrometer = DELTA2_NMR
Field Strength = 13.95540559[T] (590 [MHz])
 Acq Duration = 0.69730304[s]
=3 X_Domain =13c
< 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]
ITr_Domain Proton
Irr_Freq 59417058168 [MHz]
Irr_offset 5[ppm]
Clipped TRUE
Scans 256
Total_Scans 256
Relaxation Delay = 2[s]
< Recvr_Gain 60
< Temp_Get 24.3[dC]
X_90_Width 9[us]
X_Acg_Time 0.69730304[s]
X _Angle 30[deg]
e ] X Atn 6[dB]
=4 X_Pulse 3[us]
Irr_Atn Dec 17.8[dB]
Irr_Atn_Noe 17.8[dB]
Irr Noise WALTZ
~ Irr_pwidth 76[us]
RS Decoupling TRUE
Initial Wait = 1[s]
Noe = TRUE
Noe_Time = 2[s]
Repstition_Time = 2.69730304[s]
=4
o
S
=]
g
2
5o
= T T T T T T T T T T T T T T T T T T T T T T T T 0
22@.00.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 HN
== L A AN o
o« STLA~S NS N — O ®om .
a PR DO T =0 @ —S®% % oA BnO
© HOSEM OSSN ° —S® % AaAarn
S EeSgxnaade = RELER RS
S N NN o ERS Y ==
E NSSASSSS88 2 SEER S6@ OBn  3cm
X : parts per Million : Carbon13 n
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OBn
3cm (S) (Scheme 3, Condition A)

750+ ~ E
1 = 140
| e} [
500 - 5
] ] , 2
= ] F20 =
> , - >
£ 250 o s =
: °
D [
0 ~— °
] [ I
— T T T T I T T
0 2 4 6 8 10 12 14
min
Pk # Retention Time Area Area Percent
1 9.061 284171 3.444
2 13.137 7967580 96.556
rac-3cm
300+
| 8
| > g [N
200+ — b
2 ! = 2
= ] -20 o
E  100- E
)
0 ] | } N
T T T T | T T T T T
0 2 4 6 8 10 12 14
min
Pk # Retention Time Area Area Percent
1 9.082 2359474 50.106
2 13.166 2349528 49 894
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SR
O HN
-

OBn
3cm (R) (Scheme 3, Condition B)

750+ }

1 F40
500 : )
+ ] S : =
° ] § 20 o
E 250+ - f E

i O -0

0- = } i
T T T T i T T
0 2 4 6 8 10 12 14
min
Pk # Retention Time Area Area Percent
1 9.121 7105230 70.892
2 13.220 2917357 29.108
rac-3cm
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Filename yd2045-3_Proton-1-2.3df
Author delta
S Experiment proton. jxp
0] Sample_Id yd2045-3
Solvent CHLOROFORM-D
Creation_Time 7-FEB-2015 15:52:19
Revision Time = 17-AUG-2015 23:18:28
Current_Time = 17-AUG-2015 23:18:51
< Comment. single_pulse
~ Data_Format 1D COMPLEX
Dim_Size
Dim _Title Proton
Dim Units [ppm]
Dimensions X
si JNM-ECA600
<1 Spectrometer DELTA2_NMR
©
Field Strength 13.95540559[T] (590 [MHz])
X_Acq_Duration 1.47062784[s]
X_Domain 1H
X Freq 594.17058168 [MHz]
X Offset 5 [ppm]
< X_Points 16384
w X_Prescans 1
X_Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597 [kHz]
Irr_Domain = Proton
Irr Freq 594.17058168 [MHz]
<] Irr_Offset 5[ppm]
< Tri_Domain roton
Tri_Freq 594.17058168 [MHz]
Tri Offset 5 [ppm]
Clipped FALSE
Scan! 8
Total_Scans 8
o] .
bl Relaxation Delay = 5[s]
Recvr_Gain 54
Temp_Get 23.4[dc)
X_90_Width = 13.8[us]
X_Acq_Time 1.47062784(s]
X_Angle 45[deg]
<] X_Atn 3[dB]
N X_Pulse 6.9[us]
ITr_Mode Off
Tri Mode off
Dante_Presat FALSE
Initial Wait i(s]
- Repetition_Time = 6.47062784[s]
o
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X : parts per Million : Proton
Filename yd2045-3_Carbon-1-1.3df
Author elta
Experiment carbon. jxp
Sample_Id yd2045-3
<4 Solvent CHLOROFORM-D
- Creation_Time = 7-FEB-2015 15:59:59
Revision_Time 7-FEB-2015 16:13:24
Current_Time 17-AUG-2015 23:20:08
o Comment. single pulse decoupled gat
S Data_Format 1D COMPLEX
Dim_Size 26214
Dim_Title Carboni13
Dim _Units [ppm]
o Dimensions =x
P site JNM-ECA600
Spectrometer DELTA2_NMR
Field Strength 13.95540559[T] (590 [MHz])
X_Acq_Duration 0.69730304[s]
=3 X_Domain C
< 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]
IFr_Domain Proton
Irr_Freq 594.17058168 [MHz]
“ Irr_Offset 5[ppm]
pas Clipped TRUE
Scans 256
Total_Scans 256
Relaxation Delay = 2[s]
<+ Recvr_Gain 60
54 Temp_Ge 24.3[dC]
X_90_Width 9[us]
X_Acq_Time 0.69730304[s]
X_Angle = 30[deg]
] X_Atn 6[dB]
S X_Pulse 3[us]
ITr_Atn_Dec 17.8[dB]
Irr_Atn_Noe 17.8[dB]
Irr Noise WALTZ
~ Irr_pwidth 76[us]
PR Decoupling TRUE
Initial Wait 1(s]
Noe = TRUE
Noe_Time [s]
_ Repetition_Time = 2.69730304[s]
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MeO OMe
3dm (S) (Scheme 3, Condition A)
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= Filename yd2032-3_Proton-1-2.3df
= Author console
Experiment proton. jxp
Sample_Id yd2032-3
Solvent CHLOROFORM-D
o Creation_Time 28-JAN-2015 13:33:25
o Revision Time = 17-AUG-2015 23:23:54
Current_Time = 17-AUG-2015 23:23:59
Comment. single_pulse
Data_Format 1D COMPLEX
=) Dim_Size
] Dim _Title Proton
Dim Units [ppm]
Dimensions X
si JNM-ECA600
Spectrometer DELTA2_NMR
<
~ Field Strength = 13.95540559[T] (590 [MHz])
X_Acq Duration = 1.47062784(s]
X_Domain 1H
X Freq 594.17058168 [MHz]
X Offset 5 [ppm]
<1 X_Points 16384
© X_Prescans 1
X_Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597 [kHz]
- Irr_Domain = Proton
a1 Irr Freq 594.17058168 [MHz]
Irr Offset 5[ppm]
Tri_Domain roton
Tri_Freq 594.17058168 [MHz]
Tri Offset 5 [ppm]
o Clipped FALSE
<7 Scan! 8
Total_Scans 8
Relaxation Delay = 5([s]
Recvr_Gain 56
=) Temp_Get 23.7[dc]
] X_90_Width = 13.8([us]
X_Acq_Time 1.47062784(s]
X_Angle 45[deg]
XAt 3[dB]
X_Pulse 6.9[us]
< ITr_Mode Off
o Tri Mode off
Dante_Presat FALSE
Initial Wait i(s]
Repetition_Time = 6.47062784[s]
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X : parts per Million : Proton
Filename yd2032-3_Carbon-1-1.3df
Author console
Experiment carbon. jxp
o Sample_Id yd2032-3
2 Solvent CHLOROFORM-D
Creation_Time = 28-JAN-2015 15:04:34
Revision_Time 28-JAN-2015 15:16:57
Current_Time 17-AUG-2015 23:25:01
. Comment. single pulse decoupled gat
p Data_Format 1D COMPLEX
Dim_Size 26214
Dim_Title Carboni13
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 C
© X Freq 149.40429612 [MHz]
S 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]
S IFr_Domain Proton
Irr_Freq 594.17058168 [MHz]
Irr_Offset 5[ppm]
Clipped TRUE
Scans 256
< Total_Scans 256
S
Relaxation Delay = 2[s]
Recvr_Gain 58
Temp_Ge 24.5[dc]
X_90_Width 9[us]
] X_Acq_Time 0.69730304[s]
I=E X_Angle = 30([deg]
X_Atn 6[dB]
X Pulse 3[us]
ITr_Atn_Dec 17.8[dB]
Irr_Atn_Noe 17.8[dB]
1 Irr Noise WALTZ
S Irr_pwidth 76[us]
Decoupling TRUE
Initial Wait 1(s]
Noe = TRUE
Noe_Time 2(s
— 1 Repetition_Time = 2.69730304[s]
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OMe
3em (S) (Scheme 3, Condition A)
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OMe
3em (S) (Scheme 3, Condition B)
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Filename
Author
Experiment
Sample_I
Solvent
Creation_Time
Revision_Time
Current_Time

Comment.

Spectrometer

Field Strength
X_Acq Duration

= yd2043-3_Proton-1-2.3df

delta
proton. jxp

d42043-3
CHLOROFORM-D
4-FEB-2015 12:38:17
17-AUG-2015 23:28:33
17-AUG-2015 23:29:10

= single pulse

1D COMPLEX

Proton
[ppm]

X
JNM-ECA600
DELTA2_NMR

13.95540559[T]
1.47062784[s]

(590 [MHz])

18
594.17058168 [MHz]
5[ppm]

16384

1
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21.5959

Current_Time

Comment
Data_Format
Dim_Size

Dim Title
Dim Units
Dimensions
site
Spectrometer

Field Strength
_Acq_Duration
X_Domain

X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Clipped

Scans
Total_Scans

Relaxation Delay

Decoupling
Initial Wait
Noe

Noe_Time
Repatition_Time

MeO

X_Sw 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597 [kHz]
Irr_Domain Proton
594.17058168 [MHz]
5 [ppm]
roton
594.17058168 [MHz]
5[ppr
FALS]
8
=3 Total_Scans 8
<
Relaxation Delay = 5[s]
Recvr_Gain 0
Temp_Get. 23.6[dc]
X_90_Width 13.8[us]
X_Acq_Time 1.47062784(s]
X _AngTe 45[deg]
X Atn 3[dB]
X_Pulse 6.9[us]
ITr_Mode off
<3 Tri_Mode off
™ Dante_Presat FALSE
Initial Wait 1[s]
Repetiton_Time = 6.47062784[s]
<3
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X : parts per Million : Proton
= Filename = yd2043-3_Carbon-1-2.3df
Author delta
Experiment carbon. jxp
Sample_Id yd2043-3
Solvent CHLOROFORM-D

4-FEB-2015 12:47:23
4-FEB-2015 1.
17-AUG-2015 23:30:24

single pulse decoupled gat
1D COMPLEX

26214

Carbonl3

[ppm]

X

JNM-ECA600
DELTA2_NMR

13.95540559[T]
0.69730304[s]

(590 [MHz])

C
149.40429612 [MHz]
100.0 [ppm]
32768
4

1.43409672[Hz]
46.9924812 [kHz]
37.59398496 [kHz]

Proton
59417058168 [MHz]
5 [ppm]

TRUE

256

256

2[s]
58

0.69730304[s]
30[deg]
6[dB]
3[us]
17.8[dB]
17.8[dB]
WALTZ
76[us]
TRUE
1[s]
TRUE

2.69730304(s]
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Me
3fm (S) (Scheme 3, Condition A)
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Me
3fm (S) (Scheme 3, Condition B)
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X : parts per Million : Carbon13

Filename yd2048-major-1_Proton-1-2.
Author delta
o Experiment proton. jxp
o Sample_Id yd2048-major-1
Solvent CHLOROFORM-D
Creation_Time 29-JUL-2015 19:25:43
Revision_Time 18-AUG-2015 09:46:58
Current_Time 18-AUG-2015 09:47:31
24 Comment. single_pulse
Data_Format 1D COMPLEX
Dim_Size
Dim _Title Proton
Dim Units [ppm]
Dimensions X
N si JNM-ECA600
= Spectrometer DELTA2_NMR
Field Strength 13.95540559[T] (590 [MHz])
X_Acq_Duration 1.47062784[s]
X_Domain 1H
< X Freq 594.17058168 [MHz]
© X_Offset 5[ppm]
X_Points 16384
X_Prescans 1
X_Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
<] X_Sweep_Clipped 8.91265597 [kHz]
w Irr_Domain = Proton
Irr Freq 594.17058168 [MHz]
Irr Offset 5[ppm]
Tri_Domain roton
Tri_Freq 594.17058168 [MHz]
< Tri Offset 5 [ppm]
< Clipped FALSE
Scan! 8
Total_Scans 8
Relaxation Delay = 5[s]
< Recvr_Gain 50
] Temp_Get 25.7[dc]
X_90_Width = 1d4[us]
X_Acq_Time 1.47062784(s]
X_Angle 45[deg]
X atn 3[dB]
o X_Pulse 7[us]
< ITr_Mode Off
Tri Mode off
Dante_Presat FALSE
Initial Wait i(s]
Repetition_Time = 6.47062784[s]
<1
o
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X : parts per Million : Proton
Filename = yd2048-major-3_Carbon-1-3.
Author = delta
Experiment carbon. jxp
Sample_Id yd2048-major-3
Solvent CHLOROFORM-D
Creation_Time = 30-JUL-2015 22:58:39
el Revision_Time 18-AUG-2015 09:49:53
= Current_Time 18-AUG-2015 19:36:01
Comment. single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Si 26214
Dim_Title Carbonl3
Dim Units [ppm]
Dimensions =x
site JNM-ECA600
< Spectrometer DELTA2_NMR
=4
Field Strength 13.95540559[T] (590 [MHz])
X_Acq_Duration 0.69730304[s]
X Domain c
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]
1 X_Sweep_Clipped = 37.59398496 [kHz]
=4 - S
ITr_Domain Proton
Irr_Freq 59417058168 [MHz]
Irr_offset 5[ppm]
Clipped TRUE
Scans 12000
Total_Scans 12000
Relaxation Delay = 2[s]
Recvr_Gain 60
o | Temp_Get 26.4[dC]
S X_90_Width 9[us]
X_Acg_Time 0.69730304[s]
X _Angle = 30[deg]
X Atn 6[dB]
X_Pulse 3[us]
ITr_Atn Dec 17.69[dB]
Irr_Atn_Noe 17.69[dB]
Irr Noise WALTZ
Irr_pwidth 76[us]
— Decoupling TRUE
=7 Initial Wait 1[s]
Noe = TRUE
Noe_Time 2[s
Repatition_Time = 2.69730304[s]
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Filename yd2048sM-3-1_Proton-1-2.3jd
Author delta
Experiment = proton. jxp
sample_Id yd2048SM-3-1
Solvent CHLOROFORM-D
2 Creation_Time 15-MAR-2016 18:35:24
=7 Revision_Time 16-MAR-2016 08:51:42
Current_Time 16-MAR-2016 08:53:28
Commen! single_pulse
. Data_Format 1D COMPLEX
o Dim_Size 13107
Dim_Title Proton
Dim Units [ppm]
Dimensions X
- JNM-ECA600
<4 Spectrometer DELTA2_NMR
Field Strength 13.95540559[T] (590 [MHz])
X_Acq_Duration 1.47062784(s]
X_Domain 18
<3 X Freq 594.17058168 [MHz]
~ X Offset 5[ppm]
X_Points 16384
X_Prescans 1
X_Resolution 0.67998169 [Hz]
= X_Sweep 11.14081996 [kHz]
=y X_Sweep_Clipped 8.91265597 [kHz]
Irr_Domain Proton
Irr_Freq 594.17058168 [MHz]
Irr_Offset 5[ppm]
o Tri Domain roton
i Tri Freq 59417058168 [MHz]
Tri Offset 5(ppm]
Clipped FALSE
Scans 8
o] Total_Scans 8
- Relaxation_Delay = 5[s]
Recvr_Gain m
Temp_Get 23.2[dC]
X_90_Width = 14[us]
<4 X_Acq_Time
o X AngTe
X Atn
X_Pulse
Irr_Mode
<7 Tri Mode
i Dante_Presat
Initial Wait 1(s]
Repetition_Time = 6.47062784[s]
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X : parts per Million : Proton 9
- Filename yd2048sM-3-1_Carbon-1-4.3jd
Author delta
o Experiment carbon. jx
& sample_1d yd2048SM-3-1
Solvent CHLOROFORM-D
o] Creation_Time 15-MAR-2016 18:38:18
— Revision_’ 15-MAR-2016 18:50:02
Current_Time 15-MAR-2016 18:51:14
- Commen! = single pulse decoupled gat
~ Data_Format = 1D COMPLEX
! Dim_Size 26214
- Dim _Title Carbonl13
© Dim_Units [ppm]
— Dimensions X
ite JNM-ECA600
Spectrometer DELTA2_NMR
Field Strength 13.95540559[T] (590 [MHz])
X_Acq_Duration 0.69730304[s]
X _Domain 3c
- X Freq 149.40429612 [MHz]
=4 X Offset 100.0(ppm]
X_Points = 32768
~ X_Prescans 1
= X Resolution 1.43409672[Hz]
X_Sweep 46.9924812 [kHz]
—3 X_Sweep_Clipped = 37.59398496 [kHz]
- Irr_Domain Proton
Irr_Freq 594.17058168 [MHz]
<4 Irr_Offset 5[ppm]
- Clipped FALSE
o Scans 256
24 Total_Scans 256
% Relaxation Delay = 2[s]
< Recvr_Gain 60
Temp_ 24.1[dc]
=~ X_90_Width 9[us]
S X_Acq_Time 0.69730304[s]
° X_Angle 30[deg]
24 X Atn 6[dB]
X_Pulse 3[us]
w“ Irr_Atn Dec 17.69[dB]
phe Irr_Atn Noe 17.69[dB]
Irr Noise WALTZ
- Irr_Pwidth 76[us]
=g Decoupling TRUE
Initial_Wait 1[s]
«q Noe = TRUE
S Noe_Time 2[s
«~ Repetition_Time 2.69730304[s]
=3
o
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Filename yd2052-5_Proton-1-4.3df
o Author delta
=] Experiment
Sample_Td
Solvent
Creation_Time
Revision Time
Current_Time 27-DEC-2015 14:17:51
- nt single_pulse
& Data_Format 1p CoMPLEX
im Size 13107
Dim_Title Proton
Dim_Units [ppm]
Dimensions X
ite INM-ECA600
Spectrometer = DELTA2_NMR
A Field Strength 13.95540559[T] (590 [MHz])
_Acq Duration 1.47062784[s]
X Domai 18
X Freq 594.17058168 [MHz]
X Offset
X Points 16384
X_Prescans 1
o X Resolution 0.67998169 [Hz]
3 X_Sweep 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597 [kHz]
Irr_Domain Proton
Irr_Freq 594.17058168 [MHz]
Irr Offset 5(ppn]
Tri_Domain Proto
Tri_Freq 594.17058168 [MHz]
s Tri Offset 5(ppm]
= Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 38
Temp_Get. 23.2(dc]
. X_90_Width 14[us]
< X“Acq_Time 1.47062784(s]
X AngTe 45[deg]
X atn 3[dB]
X_Pulse 7[us]
Irr_Mode off
Tri Mode off
Dante_Presat FALSE
- Initial Wait = 1[s]
= Repetition_Time = 6.47062784[s]
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yd3173-3_Proton-1-2.jdf
delta

Author
7 Experiment proton. jxp
S sample_Id yd3173-3
Solvent CHLOROFORM-D
Creation_Time 10-DEC-2015 10:48:37
Revision_Time 12-JAN-2016 22:46:08
Current_Time 12-JAN-2016 22:46:34
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o5 Comment. single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
Dim_Title Proton
Dim Units [ppm]
< Dimensions X
=~ ite JNM-ECA600
Spectrometer DELTA2_NMR
Field Strength 13.95540559[T] (590 [MHz])
X_Acq_Duration 1.47062784(s]
< X Domain 1
S X Freq = 594.17058168 [MHz]
X Offset ppm]
X_Points 16384
X_Prescans =1
X Resolution 0.67998169[Hz]
. X_Sweep 11.14081996 [kHz]
> X_Sweep_Clipped = 8.91265597 [kHz]
- ¢ >_
Proton
594.17058168 [MHz]
5[ppm]
roton
594.17058168 [MHz]
< 5[ppm]
~ FALSE
8
8
Relaxation_Delay = 5[s]
< Recvr_Gain 48
B 23.3[dc]
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S| Filename yd3173-3_Carbon-1-1.3df
Author delta
<1 Experiment carbon. jxp
o sample_td yd3173-3
o Solvent CHLOROFORM-D
1 Creation_Time 10-DEC-2015 09:43:28
- Revision_Time = 10-DEC-2015 09:55:29
0 Current_Time = 12-JAN-2016 22:48:23
Comment single pulse decoupled gat
~ Data_Format 1D COMPLEX
~1 Dim _Size 26214
Dim_Title Carbon13
© Dim Units [ppm]
— Dimansions x
INM-ECA600
27 Spectrometer = DELTA2_NMR
< Field_Strength 13.95540559[T] (590 [MHz])
=4 X_Acq Duration 0.69730304s]
X_Domain C
@ X_Freq 149.40429612 [MHz]
—1 X_Offset 100.0 [ppm]
X_Points 32768
N X_Prescans 4
— X Resolution 1.43409672[Hz]
X_Sweep 46.9924812 [kHz]
- X_Sweep_Clipped = 37.59398496 [kHz]
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. 594.17058168 [MHz]
=4 Offset 5[ppm]
FALSE
o 256
= Total_Scans = 256
0 Relaxation Delay = 2[s]
=] Recvr_Gai: 60
Temp_Get 24[dc]
=] X_90_Width 9[us]
< X_Acq_Time 0.69730304([s]
© X AngTe 30([deg]
== X Atn 6[dB]
X_Pulse 3[us]
- Irr_Atn Dec 17.69[dB]
S Irr_Atn Noe 17.69[dB]
r_Noise WALTZ
< 1 Irr_Pwidth 76[us]
S Decoupling TRUE
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Current_Time

Comment
Data_Format
Dim_Size

Dim Title
Dim Units
Dimensions
site
Spectrometer

Field Strength
_Acq_Duration
X_Domain

X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Clipped

Scans
Total_Scans

Relaxation Delay

Decoupling
Initial Wait
Noe

Noe_Time
Repatition_Time

Filename = yd2041-3_Proton-1-4.3df
Author delta
Experiment proton. jxp
Sample_I d42041-3
< Solvent CHLOROFORM-D
=N Creation_Time 2-FEB-2015 19:38:59
Revision_Time 17-AUG-2015 23:38:00
Current_Time = 17-AUG-2015 23:38:04
Comment = single pulse
<4 Data_Format 1D COMPLEX
3 Dim_Siz
Dim_Title Proton
Dim Units [ppm]
Dimensions X
si JNM-ECA600
<4 Spectrometer DELTA2_NMR
=
Field Strength 13.95540559[T] (590 [MHz])
X_Acq Duration 1.47062784(s]
X Domain 18
X Freq 594.17058168 [MHz]
<7 X_Offset 5[ppm]
©° X_Points 16384
X_Prescans 1
X_Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
_ X_Sweep_Clipped = 8.91265597[kHz]
= Irr_Domain Proton
i 594.17058168 [MHz]
5[ppm]
roton
594.17058168 [MHz]
5[ppr
= FALS]
< 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 2
<1 Temp_Get 23.3[dc]
e X_90_Width 13.8[us]
X_Acq_Time 1.47062784(s]
X _AngTe 45[deg]
X Atn 3[dB]
X_Pulse 6.9[us]
<4 Irr_Mode off
a Tri_Mode off
Dante_Presat FALSE
Initial Wait 1[s]
Repetiton_Time = 6.47062784[s]
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Filename = yd2041-3_Carbon-1-1.3df
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- Experiment carbon. jxp
Sample_Id yd2041-3
Solvent CHLOROFORM-D
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