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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 LA-500
spectrometer (500 MHz for 'H) or a JEOL JNM ECA-600 spectrometer (600 MHz for 'H, 91 MHz
for H, 150 MHz for “C, and 240 MHz for *'P). Chemical shifts are reported in & (ppm)
referenced to the residual peaks of CDCl, (8 7.26) and DMSO-d, (8 2.50) for 'H NMR, and CDClI,
(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. High-resolution mass spectra were obtained with a
Bruker micrOTOF spectrometer.  Optical rotations were measured on a JASCO P-2200
polarimeter. Preparative thin-layer chromatography was performed with Silica Gel 60 PF,,
(Merck). Alumina (activated 200) for column chromatography was purchased from Nacalai
Tesque. Preparative recycling gel permeation chromatography was performed with JAI LC-908

equipped with JAIGEL-1H and -2H using chloroform as eluent.

2. Materials
Toluene was purified by passing through a neutral alumina column under N.. Iridium

complexes, [IrCl(cod)],' and [IrCl(coe),],,” were prepared according to the reported procedures.

3. Reaction optimization

[IrCl(coe),], (2.2 mg, 0.0050 mmol of Ir, 5 mol% of Ir) and a ligand (0.0050 mmol, 5
mol%) were placed in a Schlenk tube under nitrogen. A solvent (0.4 mL) was added and the
mixture was stirred at room temperature for 10 min. 2,2-Diphenyl-4-pentenoic acid (1a: 25.2 mg,
0.10 mmol) was added and the schlenk tube was capped with a glass stopper and heated at 80 °C for
20 h with stirring. The mixture was diluted with Et,0, washed with H,O and brine, dried over
Na,SO,, filtered, and concentrated on a rotary evaporator. The yields of the products were
determined by 'H NMR using 1,4-dimethoxybenzene as an internal standard. The residue was
subjected to preparative TLC on silica gel with EtOAc/hexane (1:5) to give 2a. The ee was
determined by chiral HPLC analysis (DAICEL Chiralcel OD-H).

1 J.L.Herde,J. C. Lambert and C. V. Senoff, Inorg. Synth., 1974, 15, 18.
2 R, Uson,L. A.Oro and J. A. Cabeza, Inorg. Synth., 1985, 23, 126.
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Table S1. Reaction Optimization

O -OH [IrCI(coe),], (5 mol% Ir) Os_o0 Os_o0 O -OH
o ;\;/\ ligand (5 mol%) " ;\/\)/ " ;\/\\ﬁ' o ;\;ﬂ
oh "X solvent, 80°C, 20 h o o oh
1a 2a 3a 1a’'

Entry Ligand Solvent 2a (%)° 3a (%) 1a'(%)” Ee (%)

1 dppe 1,4-Dioxane 0

2 dppb 1,4-Dioxane 0 3

3 dppf 1,4-Dioxane 12 16

4¢ dppbenz 1,4-Dioxane 20

5 (R,R)-siphos-PE 1,4-Dioxane 0 80

6 1Pr 1,4-Dioxane <1 19

7 (R)-DTBM-segphos 1,4-Dioxane 13 58

8 (R)-DTBM-segphos 1,2-DCE 25 28

9 (R)-DTBM-segphos MeCN 36 25
10 (R)-DTBM-segphos DMSO 5 N.D/
11 (R)-DTBM-segphos TMU 30 76
12 (R)-DTBM-segphos DMA 21 79
13 (R)-DTBM-segphos NMP 39 80

“Reaction conditions: 1a (0.10 mmol), [IrCl(coe),], (5 mol% Ir), and a ligand (5 mol%) at 80 °C for 20 h. “The
yields were determined by 'H NMR using 14-dimethoxybenene as an internal standard. “The formation of 4a
(61%) was observed. “Not determined. 1,2-DCE = 12-dichloroethane. TMU = 1,13 ,3-tetramethylurea.
DMA = N,N-dimethylacetamide.

PPh PPh
PhPp” >"""2  ppp T2 ©\PPh2 PPh,

dppe dppb dppf dppbenz
Ph>_ _________________
Me i-Pr i-Pr | i
~ =\ : e 5 :
PN N__N L PRo7seoS
>. “Me N ' Ph :
Ph : |
i-Pr i-Pr : 4a
(R,R)-siphos-PE IPr
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4. Preparation of alkenoic acids 1

Compound 1a (CAS: 23132-29-8), 1h (CAS: 27326-43-8)," and 1j (CAS: 46475-02-9)°
were prepared according to the reported procedures. Compounds 1b (CAS: 138952-03-1), 1c, 1d
(CAS: 1397711-73-7), 1e, 1f, and 1g were prepared according to the procedures for 1a.

CO,H
Ph
Ph

1a

X

Compound 1a. To a solution of diisopropylamine (5.3 mL, 38 mmol) in THF (9 mL) at
0 °C was slowly added n-BuLi (1.63 M in hexane, 23 mL, 37 mmol), and the mixture was stirred at
0 °C for 1 h. To the solution was added diphenylacetic acid (3.18 g, 15.0 mmol) in THF (18 mL),
and the mixture was stirred at 45 °C for 1.5 h. Allyl bromide (2.6 mL, 30 mmol) was added to the
solution and the mixture was stirred at 45 °C overnight. H,O was added to the mixture and the
aqueous layer was washed with Et,0. The aqueous layer was acidified with aq. HCI, and it was
extracted with Et,O three times. The combined organic layers were washed with brine, dried over
Na,SO,, filtered, and concentrated on a rotary evaporator. The solid residue was recrystallized
from CHCI, and hexane to give 1a as a white solid (3.66 g, 14.5 mmol, 97% yield). '"H NMR (600
MHz, CDCl,) & 3.16 (d, J = 7.5 Hz, 2H), 491-4.96 (m, 2H), 5.55-5.62 (m, 1H), 7.24-7.31 (m,
10H).

0._0D

Phj/\/\

Ph
1a-d,

Compound 1a-d,. 1a (126 mg, 0.50 mmol) was placed in a Schlenk tube under nitrogen.
Acetone-d, (1.5 mL) and D,O (1.5 mL) was added and the Schlenk tube was capped with a glass
stopper and stirred at room temperature for 48 h. The mixture was concentrated and dried under
vacuum at 50 °C for 1.5 h then freeze-dried to give la-d;, which was used immediately for the
reaction. 'H NMR (600 MHz, DMSO-d,) 6 3.09 (d, J = 7.9 Hz, 2H), 4.87-4.92 (m, 2H), 5.50—
5.55 (m, 1H), 7.20-7.31 (m, SH).

3 N.T.Barczak and E. R. Jarvo, Chem. Eur. J.,2011,17,12912.

4 1.F.Cottrel, A.R. Cowley, L. J. Croft, L. Hymns, M. G. Moloney, E. J. Netteleton, H. K. Smithies and A. L.
Thompson, Tetrahedron, 2009, 65, 2537.

5 M. Wilking, C. G. Daniliuc, U. Hennecke, U. Synlert, 2014, 25, 1701.
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THF Ph
D

1a-d2

s3

Compound la-d,. Compound sl (CAS: 906542-82-3, 529 mg, 2.00 mmol) and K,CO,
(415 mg, 3.0 mmol) in MeCN (4.0 mL) was stirred at room temperature for 15 min. D,O (1.0 mL)
was added and the mixture was stirred at room temperature for 2 h.° The mixture was extracted
with dry Et,0 and the organic layer was dried by passing through a short column of MgSO, and
concentrated to give s2 as a colorless oil (501 mg, 1.89 mmol, 94% yield, 96% D). 'H NMR (600
MHz, CDCl;) 6 3.29 (s, 2H), 3.74 (s, 3H), 7.27-7.34 (m, 10H). HRMS (ESI) caled for
CsH,sD,NaO, (M+Na)* 288.1105, found 288.1109.

To a solution of Cp,Zr(CHH (193 mg, 0.75 mmol) in CH,Cl, (1.5 mL) at 0 °C was slowly
added a solution of s2 (133 mg, 0.50 mmol) in CH,Cl, (1.5 mL), and the mixture was stirred at 0 °C
for 80 min. To the solution at 0 °C was added D,0O (0.70 mL), and the mixture was passed
through a pad of silica gel with CH,Cl, and concentrated on a rotary evaporator. The residue was
subjected to column chromatography on silica gel with EtOAc/hexane (1/10) to give s3 a colorless
oil (120 mg, 0.44 mmol, 88% yield, 93%D of the terminal methylene protons). 'H NMR (600
MHz, CDCl,) 8§ 3.17 (d, J = 6.8 Hz, 2H), 3.70 (s, 3H), 5.62-5.56 (m, 1H), 7.22-7.30 (m, 10H).
HRMS (ESI) calcd for C,iH,;D,NaO, (M+Na)" 291.1325, found 291.1327.

KOSiMe; (283 mg, 2.2 mmol) and s3 (120 mg, 0.44 mmol) were placed in a Schlenk tube
under nitrogen. THF (3.5 mL) was added and the Schlenk tube was capped with a glass stopper
and heated at 80 °C for 20 h with stirring. 1 N aq. NaOH was added, and the mixture was washed
with hexane. The aqueous layer was acidified with aq. HCl and extracted with Et,0. The
organic layer was washed with brine, dried over Na,SO,, filtered, and concentrated on a rotary
evaporator. The residue was passed through a pad of silica gel with EtOAc and recrystallized
from CHCI, and hexane to give la-d, as a white solid (87.1 mg, 0.34 mmol, 78% yield, 93%D of
the terminal methylene proton). 'H NMR (600 MHz, CDCl,) 6 3.17 (d,J = 7.5 Hz, 2H), 5.56-5.62
(m, 1H), 7.25-7.33 (m, 10H). *H NMR (91 MHz, CHCI;) 8 4.96. HRMS (ESI) calcd for
C,;H,,D,NaO, (M+Na)* 277.1168, found 277.1174.

6 S.P.Bew,G.D. Hiatt-Gipson, J. A. Lovell and C. Poullain, Org. Lett., 2012, 14, 456.
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Me Q CO,H
x
Me
1b

Compound 1b (white solid). 'H NMR (600 MHz, CDCL,) & 2.35 (s, 6H), 3.14 (d, J = 6.8
Hz, 2H), 4.90-5.00 (m, 2H), 5.56-5.65 (m, 1H), 7.12 (d, J = 8.1 Hz, 4H), 7.19 (d, J = 8.1 Hz, 4H).

MeO Q CO,H
AN
MeO
1c

Compound 1c¢ (white solid). This compound was prepared by the reaction of
di(4-methoxylphenyl)acetic acid according to the procedures for 1a (88% yield). 'H NMR (600
MHz, CDCl,) 8 3.12 (d, J = 6.8 Hz, 2H), 3.81 (s, 6H), 4.93-4.97 (m, 2H), 5.55-5.63 (m, 1H), 6.84
(d,J =89 Hz,4H),7.22 (d,J = 8.9 Hz, 4H); "C NMR (150 MHz, CDCl,) 8 42.6,55.2,58.8,113.2,
118.3, 130.1, 134.1, 134.2, 158 .4, 180.3. HRMS (ESI) calcd for C,,H,\NaO, (M+Na)" 355.1254,

found 355.1256.
F Q CO.H
XX
F
1d

Compound 1d (white solid). 'H NMR (600 MHz, CDCl,) 6 3.10 (d, J = 6.8 Hz, 2H), 4.92
(d.J =170 Hz, 1H),4.95 (d, J = 10.2 Hz, 1H), 5.50-5.59 (m, 1H), 6.99 (dd, J = 8.5, 8.5 Hz, 4H),

724 (dd,J=7.8,5.1 Hz, 4H).
Cl Q CO.H
X
of
1e

Compound 1le (white solid). This compound was prepared by the reaction of
di(4-chlorolphenyl)acetic acid according to the procedures for 1la (83% yield). 'H NMR (600
MHz, CDCl,) 6 3.10 (d,J = 6.8 Hz, 2H),4.93 (d,J = 17.0 Hz, 1H),4.97 (d, J = 9.5 Hz, 1H), 5.49-
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5.57 (m, 1H), 7.20 (d, J = 8.5 Hz, 4H), 7.29 (d, J = 8.5 Hz, 4H); "C NMR (150 MHz, CDCL,) §
42.3,594,1194,128.2,1304, 1329, 133.4, 140.0, 178.9. HRMS (ESI) calcd for C;;H,,C],NaO,
(M+Na)* 343.0263, found 343.0267.

O._OH

Ph/%\/\&

Ph
1f

Compound 1f (white solid). This compound was prepared by the reaction of
dibenzylacetic acid according to the procedures for 1a (69% yield). '"H NMR (600 MHz, CDCI;) &
2.31(d,J=6.8Hz,2H),292 (d,J=14.0 Hz,2H), 3.12 (d,J = 14.0 Hz, 2H), 5.18 (d, J = 17.7 Hz,
1H), 5.26 (d, J = 10.2 Hz, 1H), 5.96-6.04 (m, 1H), 7.20-7.29 (m, 10H); "C NMR (150 MHz,
CDCly) 6 35.5,41.8,51.8,119.3,126.7,128.2, 130.2, 133.8, 137.0, 181.9. HRMS (ESI) calcd for
C,oH,(NaO, (M+Na)* 303.1356, found 303.1364.

(@) OH
n-Hex
n-Hex o
19

Compound 1g (white solid). This compound was prepared by the reaction of
2-hexyloctanoic acid according to the procedures for 1a (93% yield). '"H NMR (600 MHz, CDCl,)
0 0.88 (t,J = 6.8 Hz, 6H), 1.16-1.33 (m, 18H), 1.49-1.58 (m, 2H), 2.35 (d, J = 7.5 Hz, 2H), 5.05-
5.11 (m, 2H), 5.67-5.75 (m, 1H); "C NMR (150 MHz, CDCl,) § 14.0,22.6,23.8,29.7,31.7, 34.8,
38.0, 490, 1179, 133.8, 183.7. HRMS (ESI]) calcd for C,;H,;,NaO, (M+Na)* 291.2295, found

291.2290.
OH
4

1h
Compound 1h (white solid). 'H NMR (600 MHz, CDCl;) 8 5.39 (d, J = 10.2 Hz, 1H),
5.68 (d,J=17.6 Hz, 1H),7.37 (t,J =7.5 Hz, 1H), 7.53-7.63 (m, 3H), 8.04 (d,/ = 7.5 Hz, 1H).



o LDA O, -OMe resolution by Oy OMe O.__OMe

Ph allyl bromide chiral HPLC
OMe — > Ph ————> Ph=— + |
THF, 40 °C "X Chiralcel OJ S o g ~

overnight \ Ph
s4 s5 (R)-s5 (S)-s5
O OMe (0] OH
KOSiMes
Ph—A Ph—%
X THF,80°C, 20h ~
(R)-s5o0r (S )-s5 (R)-1ior (S )i

Compound 1i (white solid). To a solution of diisopropylamine (1.6 mL, 11 mmol) in THF
(7 mL) at 0 °C was slowly added n-BuLi (1.60 M in hexane, 6.4 mL, 10 mmol), and the mixture
was stirred at 0 °C for 1 h. To the solution was added s4 (CAS: 72615-27-1, 2.1 g, 8.5 mmol) in
THF (5 mL), and the mixture was stirred at 40 °C for 1.5 h. Allyl bromide (0.96 mL, 11 mmol)
was added to the solution and the mixture was stirred at 40 °C overnight. The mixture was
quenched with aq. HCI and extracted with Et,O three times. The combined organic layers were
washed with brine, dried over Na,SO,, filtered, and concentrated on a rotary evaporator. The
residue was subjected to column chromatography on silica gel with EtOAc/hexane (1/25) to give
racemic s5 (1.64 g, 7.1 mmol, 83% yield) as a colorless oil. Optical resolution was carried out by
use of a chiral stationary phase column (Chiralcel OJ, hexane/2-propanol = 90:10, #, = 20 min for
(R)-s5, t, = 38 min for (5)-s5) to give both enantiomers (R)-s5 and (S)-s5. (R)-s5: '"H NMR (600
MHz, CDCl,) 6 0.84 (d,J = 6.8 Hz, 3H), 0.88 (d, J = 6.8 Hz, 3H), 2.48 (sept, J = 6.8 Hz, 1H), 2.79
(dd,J=14.3,7.5 Hz, 1H), 2.86 (dd, J = 14.3, 6.8 Hz, 1H), 3.70 (s, 3H), 4.99 (d, J = 10.2 Hz, 1H),
503 (d,J=17.0 Hz, 1H), 5.60-5.68 (m, 1H), 7.17 (d,J =7.6 Hz, 2H), 7.24 (t,J = 7.6 Hz, 1H), 7.31
(t,J = 7.6 Hz, 2H); "C NMR (150 MHz, CDCL,) § 18.0, 19.0, 32.5,40.4,51.4,59.3, 117.6, 126 4,
127.5, 1284, 134.3, 139.6, 175.3.  HRMS (ESI) calcd for C,sH,\NaO, (M+Na)" 255.1356, found
255.1362. [a]*, +8 (¢ 0.95, CHCL). (S)-s5: [a]*, =7 (¢ 0.86, CHCL,).

To a solution of (R)-s5 (41.3 mg, 0.18 mmol) in THF (1.0 mL) was added KOSiMe, (116
mg, 0.90 mmol), and the mixture was heated at 100 °C for 20 h with stirring. 1 N aq. NaOH was
added, and the mixture was washed with hexane. The aqueous layer was acidified with aq. HC]
and extracted with Et,0. The organic layer was washed with brine, dried over Na,SO,, filtered,
and concentrated on a rotary evaporator. The residue was subjected to preparative TLC on silica
gel with EtOAc/hexane (1:3) to give (R)-1i as a white solid (22.2 mg, 0.10 mmol, 56% yield).
(R)-1i: '"H NMR (600 MHz, CDCl;) 4 0.87 (d, J = 6.8 Hz, 3H), 0.94 (d, J = 6.8 Hz, 3H), 2.50 (sept,
J=6.8Hz, 1H), 2.81-2.90 (m, 2H), 5.01 (d,J =9.5 Hz, 1H), 5.07 (d,J = 17.0 Hz, 1H), 5.64-5.73
(m, 1H), 7.23-7.29 (m, 3H), 7.32 (t, J = 7.8 Hz, 2H); °C NMR (150 MHz, CDCl,) § 18.0, 18.9,
32.8, 40.2, 593, 1179, 126.7, 127.6, 128.6, 134.1, 138.8, 180.9. HRMS (ESI) calcd for
C,,HNaO, (M+Na)" 241.1199, found 241.1194. [a]*, = +10 (c 1.11, CHCL). (S)-1i: [a]*, —
10 (c 1.33, CHCL,).
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O0._OH
Ph

/
1j
Compound 1j. 'H NMR (CDCl,) 6 2.77 (dd, J = 14.1, 6.8 Hz, 2H), 2.83 (dd, J = 14.1,7.8
Hz, 2H), 5.05-5.11 (m, 4H), 5.51-5.59 (m, 2H), 7.28 (t,J = 7.5 Hz, 1H), 7.31 (t, J/ = 7.5 Hz, 2H),
7.35(d,J=7.5Hz, 2H).

5. General procedure for Ir-catalyzed asymmetric cyclization (Table 1)

(R)-DTBM-segphos (5.9 mg, 0.0050 mmol, 5 mol%) and [IrCl(coe),], (2.2 mg, 0.0050
mmol of Ir, 5 mol% of Ir) were placed in a Schlenk tube under nitrogen. NMP (0.4 mL) was
added and the mixture was stirred at room temperature for 10 min. 2,2-Diphenyl-4-pentenoic acid
(1a: 25.2 mg, 0.10 mmol) was added and the Schlenk tube was capped with a glass stopper and
heated at 80 °C for 20 h with stirring. The mixture was diluted with Et,O, washed with H,O and
brine, dried over Na,SO,, filtered, and concentrated on a rotary evaporator. The yields of the
products were determined by 'H NMR using 14-dimethoxybenzene as an internal standard. The

residue was subjected to preparative TLC on silica gel with EtOAc/hexane (1:5) to give 2a.

6. General procedure for Ir-catalyzed asymmetric cyclization (Table 2)

(R)-DTBM-segphos (11.8 mg, 0.010 mmol, 5 mol%) and [IrCl(coe),], (4.5 mg, 0.010 mmol
of Ir, 5 mol% of Ir) were placed in a Schlenk tube under nitrogen. NMP (0.8 mL) was added and
the mixture was stirred at room temperature for 10 min. Carboxylic acid 1 (0.20 mmol) was added
and the Schlenk tube was capped with a glass stopper and heated at 100 °C for 20 h with stirring.
The mixture was diluted with Et,O, washed with H,O and brine, dried over Na,SO,, filtered, and
concentrated on a rotary evaporator. The residue was subjected to preparative TLC on silica gel

and GPC with CHCI, to give 2.

7. Characterization of the products

0
Ph Trtiry

Ph
2a

Compound 2a (colorless oil, 46.5 mg, 92% yield, 81% ee, CAS: 1729-20-0 for racemic 2a).
A solution of EtOAc/hexane (1:5) was used as an eluent for preparative TLC. The ee was
measured by HPLC (Chiralcel OD-H column x 2, hexane/2-propanol = 100:1, flow 0.5 mL/min,
254 nm, t, = 27.2 min (R), t, = 28.6 min (S); [a]*’, =102 (¢ 0.99, CHCL,) for 81% ee (R). 'H NMR
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(600 MHz, CDCl,) 6 1.46 (d,J = 6.1 Hz, 3H),2.59 (dd, J = 129, 10.2 Hz, 1H), 3.06 (dd, J = 12.9,
4.8 Hz, 1H), 4.45-4.51 (m, 1H), 7.22-7.38 (m, 10H); "C NMR (150 MHz, CDCl,) § 20.4, 45 .4,
58.6,73.5,127.2,127.3, 127.6, 127.7, 1283, 128.9, 1399, 142.1, 177.1. HRMS (ESI) calcd for
C,;H,(NaO, (M+Na)* 275.1043, found 275.1048.

2b
Compound 2b (colorless oil, 55.1 mg, 98% yield, 85% ee). A solution of EtOAc/hexane

(1:4) was used as an eluent for preparative TLC. The ee was measured by HPLC (Chiralpak
AD-H column, hexane/2-propanol = 90:10, flow 0.5 mL/min, 254 nm, t, = 17.3 min (R), t, = 22.2
min (S); [a]*, =95 (¢ 1.02, CHCl,) for 85% ee (R). 'H NMR (600 MHz, CDCl,) & 1.46 (d,J = 6.1
Hz,3H),2.31 (s,3H),2.34 (s,3H),2.55 (dd, J = 12.9,10.2 Hz, 1H), 3.02 (dd, J = 12.9, 4.8 Hz, 1H),
4.44-450 (m, 1H),7.11 (d,J = 8.1 Hz, 2H), 7.16 (d,J = 8.1 Hz,2H), 7.19 (d, J = 8.1 Hz, 2H), 7.25
(d,J=8.1 Hz, 2H); "C NMR (150 MHz, CDCl;) 6 20.3,20.9,45.4,58.1,73.4,127.2,127.5, 1290,
1294, 136.7, 1370, 137.3, 139.3, 177.4. HRMS (ESI) calcd for C,,H,NaO, (M+Na)" 303.1356,
found 303.1348.

2c

Compound 2c¢ (colorless oil, 59.8 mg, 96% yield, 83% ee). A solution of EtOAc/hexane
(1:4) was used as an eluent for preparative TLC. The ee was measured by HPLC (Chiralcel OD-H
column, hexane/2-propanol = 90:10, flow 0.5 mL/min, 254 nm, t, = 22.1 min (S), t, = 25.3 min (R);
[0]*, —83 (c 1.05, CHCL,) for 83% ee (R). 'H NMR (600 MHz, CDCl,) § 1.44 (d,J = 6.1 Hz, 3H),
2.51 (dd,J=12.9,10.2 Hz, 1H), 2.99 (dd, J = 12.9,4.8 Hz, 1H), 3.76 (s, 3H), 3.78 (s, 3H), 4.42—
448 (m, 1H), 6.82 (d,J =89 Hz,2H), 6.86 (d,J = 8.9 Hz, 2H), 7.19 (d,J = 8.9 Hz, 2H), 7.26 (d, J
= 8.9 Hz, 2H); "C NMR (150 MHz, CDCl,) § 20.3,45.6,55.2,55.3,57.4,73.4,113.7,114.2, 128 4,
128.7, 132.0, 134.6, 158.5, 158.9, 177.7. HRMS (ESI) calcd for C,,H,)NaO, (M+Na)" 335.1254,
found 335.1246.

S-10



2d
Compound 2d (colorless oil, 49.7 mg, 86% yield, 70% ee). A solution of EtOAc/hexane

(1:4) was used as an eluent for preparative TLC. The ee was measured by HPLC (Chiralcel OJ-H
column, hexane/2-propanol = 90:10, flow 0.5 mL/min, 254 nm, t, = 33.6 min (S), t, = 47.2 min (R);
[0]*, =74 (c 0.78, CHCL,) for 70% ee (R). 'H NMR (600 MHz, CDCl;) § 1.46 (d, J = 6.1 Hz, 3H),
2.53(dd,J=129,10.2 Hz, 1H),3.01 (dd,J =12.9,4.8 Hz, 1H),4.43-4.49 (m, 1H), 6.99 (t,J = 8.7
Hz, 2H), 7.04 (t, J = 8.7 Hz, 2H), 7.24-7.28 (m, 2H), 7.29-7.33 (m, 2H); "C NMR (150 MHz,
CDCly) 6 20.3,454,57.5,73.5, 1155 (d, Jyc =90 Hz), 115.7 (d, Jr.c = 90 Hz), 129.1 (d, Jp =45
Hz),129.2 (d, J.c =45 Hz), 135.5,137.7, 1619 (d, J_c = 247 Hz), 162.1 (d, Jr_. = 247 Hz), 176 8.
HRMS (ESI) calcd for C,,H,,F,NaO, (M+Na)* 311.0854, found 311.0862.

Compound 2e (colorless oil, 34.0 mg, 53% yield, 61% ee). A solution of EtOAc/hexane
(1:4) was used as an eluent for preparative TLC. The ee was measured by HPLC (Chiralpak
AD-H column, hexane/2-propanol = 90:10, flow 0.5 mL/min, 254 nm, t, = 17.7 min (R), t, = 18.8
min (S); [a]*’, =64 (¢ 0.87, CHCl,) for 61% ee (R). 'H NMR (600 MHz, CDCl,) & 1.46 (d,J = 6.1
Hz,3H),2.53 (dd,J =129, 109 Hz, 1H),2.99 (dd,J = 12.9,4.8 Hz, 1H), 4.43-4.49 (m, 1H), 7.22-
7.29 (m, 6H), 7.32 (d, J = 8.8 Hz, 2H); "C NMR (150 MHz, CDCl,) § 20.3,45.1,57.7,73.6, 128.7,
129.0, 129.2, 133.5, 1340, 138.1, 140.1, 176.4. HRMS (ESI) calcd for C,;H,,Cl,NaO, (M+Na)"
343.0263, found 343.0260.

0. OH H 0.__OH
AI’%\/\ +
Ar Ar
;\/\/\ NMP, 100 °C, 20 h Ar = ;\/\/\
Ar Ar
1e .
(Ar = 4-CICH ) 4e: 56% yield 1e: 37% recovered

Decarboxylation of 1e in the absence of the Ir catalyst: 1e (32.1 mg, 0.10 mmol) was
placed in a Schlenk tube under nitrogen. NMP (0.4 mL) was added, then the Schlenk tube was
capped with a glass stopper and heated at 100 °C for 20 h with stirring. The mixture was diluted
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with Et,0, washed with H,O and brine, dried over Na,SO,, filtered, and concentrated on a rotary
evaporator. The yields of 4e and recovered le were estimated by 'H NMR using

1 4-dimethoxybenzene as an internal standard. The 'H NMR spectrum of 4e was identical to that

0
Ph '

Ph
2f

Compound 2f (white solid, 24.5 mg obtained in the reaction of 0.10 mmol of 1f, 87% yield,

previously reported.’

86% ee). A solution of EtOAc/hexane (1:4) was used as an eluent for preparative TLC. The ee
was measured by HPLC (Chiralcel OD-H column, hexane/2-propanol = 90:10, flow 0.5 mL/min,
254 nm, t, = 14.8 min (S), t, = 15.8 min (R); [a]*’, +27 (¢ 0.97, CHCI,) for 86% ee (R). 'H NMR
(600 MHz, CDCl,) 6 0.84 (d, J = 6.8 Hz, 3H), 1.77 (dd, J = 13.2,9.2 Hz, 1H), 2.17 (dd, J = 13.2,
7.1Hz,1H),2.71 (d,J =13.2 Hz, 1H),2.77 (d,J = 13.2 Hz, 1H), 3.16 (d, J = 13.5 Hz, 1H), 3.27 (d,
J = 13.5 Hz, 1H), 3.35-3.41 (m, 1H), 7.17-7.31 (m, 10H); “C NMR (150 MHz, CDCL,) & 21.3,
36.8,43.8,445,52.2,73.7,1269, 127.2, 1284, 128.6, 129.9, 130.4, 136.4, 136.9, 180.8. HRMS
(ESI) calcd for C,,H,,NaO, (M+Na)* 303.1356, found 303.1355.

n-Hex s
n-Hex
29

Compound 2g (colorless oil, 39.8 mg, 74% yield, 89% ee). The crude product was
subjected to column chromatography on silica gel with EtOAc/hexane (1:20). The ee of 2g was
determined by chiral HPLC analysis of compound 5 derived from 2g (vide infra). [a]*p +5 (¢
0.85, CHCl,) for 89% ee (R). 'H NMR (600 MHz, CDCl;) 6 0.85-0.90 (m, 6H), 1.12-1.20 (m,
1H), 1.23-1.37 (m, 15H), 1.38 (d, J = 6.1 Hz, 3H), 1.49-1.61 (m, 4H), 1.75 (dd, J = 13.0, 9.3 Hz,
1H), 2.15 (dd, J = 13.0, 6.6 Hz, 1H), 4.49-4.55 (m, 1H); "C NMR (150 MHz, CDCl,) § 14.0,21.7,
225,226, 24.28, 24.32, 29.61, 29.63, 31.59, 31.64, 36.3, 36.9, 40.3, 48.4, 73.5, 181.1. HRMS
(ESI) calcd for C,,H;,NaO, (M+Na)* 291.2295, found 291.2289.

7 S.J.Mahoney, T. Lou, G. Bondarenko and E. Fillion, Org. Lett., 2012, 14, 3474.
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o BzCl (3.0 equiv.) BzO o8Bz
LiAlH4 (2.0 equiv.) pyridine (6.0 equiv.) H
Hex —[_ >y Hex

Hex THF, rt, 10 h CHJCly, 1t, 24 h Hex
2g 5

Transformation of 2g into 5. To a suspension of LiAlH, (10.6 mg, 0.28 mmol) in THF
(0.2 mL) was added a solution of 2g (39.7 mg, 0.15 mmol) in THF (0.5 mL) at O °C, and the
mixture was stirred at room temperature for 10 h. H,O (20 uL), 10% aq. NaOH (20 uL), and H,O
(65 uL) were added successively at 0 °C, and the mixture was passed through a pad of Celite with
Et,O as an eluent and concentrated on a rotary evaporator. To the solution of the crude product
and pyridine (62 uL, 0.77 mmol) in CH,Cl, (0.6 mL) was added benzoyl chloride (45 uL, 0.40
mmol) at O °C, and the mixture was stirred at room temperature for 24 h. H,O was added to the
mixture and it was extracted with EtOAc. The organic layer was washed with brine, dried over
Na,SO,, filtered, and concentrated on a rotary evaporator. The residue was subjected to
preparative TLC on silica gel with EtOAc/hexane (1:10) to give 5§ as a white solid (52.8 mg, 0.11
mmol, 86% yield). The ee was measured by HPLC (Chiralpak AD-H column, hexane/2-propanol
=100:1, flow 0.5 mL/min, 254 nm, t,= 13.1 min (R), t, = 15.3 min (S); [a]*’;, =29 (¢ 0.93, CHCl,)
for 89% ee (R). 'H NMR (600 MHz, CDCI;) 8 0.79-0.85 (m, 6H), 1.13—-1.25 (m, 14H), 1.26-1.41
(m,9H), 1.60 (d,J =15.2 Hz, 1H), 2.07 (dd, J = 15.2,9.2 Hz, 1H), 4.10 (d, J = 11.3 Hz, 1H), 4.13
(d,J =113 Hz, 1H), 5.37-542 (m, 1H), 7.34 (t,J = 7.5 Hz, 2H), 7.45 (t,J = 7.5 Hz, 2H), 7.50 (t,J
=7.5Hz, 1H),7.56 (t,J =7.5 Hz, 1H),7.97 (d,J = 7.5 Hz, 2H), 8.01 (d, J = 7.5 Hz, 2H); "C NMR
(150 MHz, CDCl,) 8§ 14.0, 224, 22.6, 230, 30.1, 31.77, 31.79, 34.7, 349, 38.6, 40.7, 68.4, 68.9,
128.2, 128.4, 12948, 129.49, 130.4, 130.6, 132.7, 132.8, 166.0, 166.3. HRMS (ESI) calcd for
C;,H,,NaO, (M+Na)* 503.3132, found 503.3141.

0O

2h

Compound 2h (colorless oil, 16.8 mg, 57% yield, 49% ee, CAS: 3413-14-7 for (R)-2h).
A solution of EtOAc/hexane (1:3) was used as an eluent for preparative TLC. The ee was
measured by HPLC (Chiralcel AS-H column, hexane/2-propanol = 90:10, flow 0.5 mL/min, 254
nm, t, = 35.8 min (R), t, = 37.9 min (S); [a]*’, +23 (c 0.83, CHCL,) for 49% ee (R). The absolute
configuration was determined by comparison of the optical rotation with the reported value.* 'H
NMR (600 MHz, CDCL,) 6 1.64 (d,J = 6.4 Hz,3H),5.57 (q,J = 6.4 Hz, 1H), 744 (d, J = 8.0 Hz,
1H),7.53 (t,J = 8.0 Hz, 1H), 7.68 (t,J = 8.0 Hz, 1H), 7.90 (d, J = 8.0 Hz, 1H).

8 J.Yang and N. Yoshikai, J. Am. Chem. Soc., 2014, 136, 16748.
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(0] OH [IrCl(coe)], (5 mol% Ir) ] o) 0] 0
(R)-DTBM-segphos (5mol%) | S o
Ph= Ph=— Ph =— 68% yield
5 "X NMP, 100 °C, 20 h $ 5 dr =>201
(R)-1i (3R,5R)-2i (3R,5S)-2i
major minor
[olp —27
0 OH [IrCI(coe),], (5 mol% Ir) o) 0 o o)
g/\ (R)-DTBM-segphos (6 mol%) | S 27% yield
- - g dr=81/19
X NMP, 100°C, 20h '
Ph Ph Ph
(S)-1i (3S,5R)-2i (3S,55)-2i
major minor
[a]p +35

Compound 2i (eqns (1) and (2)). (R)-DTBM-segphos (5.7 mg, 0.0050 mmol, 5 mol%)
and [IrCl(coe),], (2.2 mg, 0.0050 mmol of Ir, 5 mol% of Ir) were placed in a Schlenk tube under
nitrogen. NMP (0.4 mL) was added and the mixture was stirred at room temperature for 10 min.
(R)-1i (22.0 mg, 0.10 mmol) was added and the Schlenk tube was capped with a glass stopper and
heated at 100 °C for 20 h with stirring. The mixture was diluted with Et,0, washed with H,O and
brine, dried over Na,SO,, filtered, and concentrated on a rotary evaporator. The residue was
subjected to preparative TLC on silica gel with EtOAc/hexane (5:1) and GPC with CHCI, to give
(BR,5R)-2i as a colorless oil (14.9 mg, 68% yield, dr =>20:1). [a]*, =—27 (c 0.74, CHCL,). The
reaction of (S)-1i gave 2i as a mixture of the diastereomers (colorless oil, 7.3 mg, 27% yield, dr =
81:19). The isolated mixture of (35,5R)-2i and (35,55)-2i was subjected to preparative TLC on
silica gel with EtOAc/hexane (5:1) to give the major diastereomer (3S,5R)-2i (dr = 96:4).

Compound (3R,5R)-2i. [a]*, —27 (¢ 0.74, CHCL)). The absolute configuration was
determined by comparison of the optical rotation with the reported value.” 'H NMR (500 MHz,
CDCly) 6 0.72 (d,J = 6.5 Hz,3H), 1.02 (d, J = 6.5 Hz, 3H), 143 (d, /= 6.0 Hz, 3H), 2.02 (dd, J =
13.5,11.0 Hz, 1H), 2.36 (sept, J = 6.5 Hz, 1H), 2.71 (dd, J = 13.5, 5.0 Hz, 1H), 4.32-4.39 (m, 1H),
7.29 (t,J=7.6 Hz, 1H),7.36 (t,J =7.6 Hz, 2H), 7.50 (d, J = 7.6 Hz, 2H).

Compound (3S,5R)-2i. [a]*, +35 (¢ 0.30, CHCL,) for 92% de. The absolute
configuration was determined by comparison of the optical rotation with the reported value.” 'H
NMR (500 MHz, CDCl,) 6 0.84 (d,J = 7.0 Hz, 3H), 095 (d,J=7.0 Hz, 3H), 1.29 (d, J = 6.0 Hz,
3H), 2.25 (sept, J = 7.0 Hz, 1H), 2.36 (dd, J = 13.5, 6.5 Hz, 1H), 2.73 (dd, J = 13.5, 7.5 Hz, 1H),
4.61-4.68 (m, 1H),7.26 (t,J =7.8 Hz, 1H), 7.34 (t,/ =7.8 Hz, 2H), 7.59 (d, J = 7.8 Hz, 2H).

9 F. Antonietti, E. Brenna, C. Fuganti, F. G. Gatti, T. Giovenzana, V. Grande and L. Malpezzi, Synthesis, 2005, 1148.
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o 0 o o

o [Ir(cod)(PCys3)(pyridine)]PF¢ (5 mol%) o o} _— Me
H, (balloon) Phin ) Do, -
"\'-"/ o \/ vvvvvvv . H

Ph CH.Cly, rt, 6 h Ph

2j trans-2j' cis-2j"
] ) ) H \)
(3S,5R)-2j" (BR,5R)-2j" 15% NOE

Compound 2j'. A solution of the crude mixture of 2j and [Ir(cod)(PCy,)(pyridine)]PF;
(8.0 mg, 5 mol%) in CH,Cl, (0.4 mL) was vigorously stirred under H, (balloon) for 6 h. The
mixture was passed through a pad of Celite with Et,O as an eluent, and the solvent was removed on
a rotary evaporator. The residue was subjected to preparative TLC on silica gel with
EtOAc/hexane (1:4) as an eluent and GPC with CHCI, to give 2j' as a mixture of the diastereomers
(38.7 mg, 0.177 mmol, 89% yield). The ee was measured by HPLC (Chiralpak ID column x 2,
hexane/2-propanol = 98:2, flow 0.45 mL/min, 254 nm, t, = 47.7 min (3R,5S), t, = 50.4 min (35,5R),
t; = 53.5 min (3R,5R), t, = 56.8 min (35.,55). trans-2j' (major isomer): 'H NMR (CDCl,) & 0.87 (t,
J=75Hz,3H),1.10-1.32 (m,2H), 142 (d,J = 6.1 Hz,3H), 1.79 (ddd, J = 14.0, 12.2,4.5 Hz, 1H),
1.95-2.00 (m, 1H), 1.98 (dd, J =130, 10.5 Hz, 1H), 2.80 (dd, J = 13.0, 4.8 Hz, 1H), 4.32—4.38 (m,
1H), 7.27 (t,J = 74 Hz, 1H), 7.36 (t, J = 7.4 Hz, 2H), 7.42 (d, J = 7.4 Hz, 2H). cis-2j' (minor
isomer): '"H NMR (CDCl,) & 0.85 (t, J = 7.5 Hz, 3H), 1.10-1.32 (m, 2H), 1.35 (d, J = 6.1 Hz, 3H),
1.84-1.94 (m, 2H), 2.29 (dd, J = 13.0, 8.5 Hz, 1H), 2.64 (dd, J = 13.0, 6.8 Hz, 1H), 4.65-4.71 (m,
1H), 7.26 (t,J =74 Hz, 1H), 7.35 (t, J = 74 Hz, 2H), 7.52 (d, J = 74 Hz, 2H). HRMS (ESI)
calcd for C,,H,;NaO, (M+Na)" 241.1199, found 241.1202.

8. Stoichiometric reaction of 1a with [IrCl(coe),], and (R)-DTBM-segphos

R
[irCl(coe)sl> <° O 4
Ar, O™
+ e} p ) ‘ \‘\\\O
O

(R)-DTBM-segphos / T \CI

benzene-dg, rt, 24 h P
* < Ar, H
1a o

Ar = 3,5-(t-Bu),-4-MeOCgH,

Compound 1a (2.5 mg, 0.010 mmol) and hexamethybenzene (1.6 mg, 0.010 mmol as an
internal standard) were placed in an NMR tube under nitrogen. (R)-DTBM-segphos (11.8 mg,
0.010 mmol) and [IrCl(coe),], (4.5 mg, 0.0050 mmol, 0.010 mmol of Ir) were placed in a Schlenk
tube under nitrogen. C,D, (0.8 mL) was added to the Schlenk tube and the mixture was stirred at
room temperature for 20 min. The resulting solution was transferred into the NMR tube by use of
a syringe pump, and the tube was capped with a rubber septum. The signal of the hydride was
observed at —24.9 ppm (virtual t, J, ; = 22 Hz, a minor isomer) and —27.1 ppm (virtual t, J, ,; = 22
Hz, a major isomer). The NMR (600 MHz) yield of the iridium-hydride complexes was estimated

to be 13% and 35%, respectively, after 24 h. The stereochemistry of the major isomer shown in
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the above scheme was tentatively assigned by comparison of the chemical shifts of the hydride
peaks with the reported values of [IrHCI(OAc)((S)-binap)]."

9. The use of [Ir(OH)(cod)], as a catalyst precursor
H

0. _OH [I(OH)(cod)], o o Phpj\&
(R)-DTBM-segphos .
ph;\/\/\ Phi)/ + 4a: 6% yield
- "X NMP, 100 °C, 20 h o H -
a: 20% yiel Ph = —
42" 28% yield  4a™ 28% yield
(R)-DTBM-segphos (5.9 mg, 0.0050 mmol, 5 mol %) and [Ir(OH)(cod)], (1.6 mg, 0.0050

mmol of Ir, 5 mol % of Ir) were placed in a Schlenk tube under nitrogen. NMP (0.4 mL) was

added and the mixture was stirred at room temperature for 10 min. Compound 1a (25.2 mg, 0.10
mmol) was added and the Schlenk tube was capped with a glass stopper and heated at 100 °C for 20
h with stirring. The mixture was diluted with Et,0, washed with H,O and brine, dried over
Na,SO,, filtered, and concentrated on a rotary evaporator. The yields of decarboxylation products
were determined by '"H NMR using 14-dimethoxybenzene as an internal standard. The residue
was subjected to preparative TLC on silica gel to give 2a as a colorless oil (5.1 mg, 0.020 mmol,
20% yield) and 4a as a mixture of double bond isomers. The ee of 2a was measured by HPLC
(Chiralcel OD-H column x 3, hexane/2-propanol = 90:10, flow 0.5 mL/min, 254 nm, t, = 50.5 min
(R),t, =533 min (S) (81% ee (R)).

10. Intramolecular cyclization of internal alkenes

O OH o

[IrCl(coe),], (5 mol% Ir) o)
R)-DTBM-segphos (5 mol%
Ph (R) gp ( o) Ph
Ph NMP, 100 °C, 20 h Ph
1k 2k: 0% yield

[IrCl(coe)], (5 mol% Ir)
/ (R)-DTBM-segphos (5 mol%)

° o}
COH NMP, 100 °C, 20 h o

11 2I: 0% vyield
(endolexo = 83:17)

The reactions of 1k (CAS: 1311320-00-9) and 11 (CAS: 934-30-5)'"" were conducted

according to the general procedures. No reaction occurred in either case.

10 T. Yamagata, H. Tadaoka, M. Nagata, T. Hirao, Y. Kataoka, V. Ratovelomanana-Vidal, J. P. Genet and K. Mashima,
Organometallics, 2006, 25, 2505.

11 (a) R. E. M. Brooner and R. A. Widenfoefer, Chem. Eur. J., 2011, 17, 6170; (b) H. Kitahara and H. Sakurai,
Molecules, 2012,17,2579.
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11. Deuterium-labeling experiments (eqns (4) and (5))

eqn (4)
0. _-OD [IrCl(coe),], 040
7\]\/\/\ (R)-DTBM-segphos ;\/\)VMe (0.15D)
Ph Ph
AN 0 H (0.05D)
Ph NMP, 100 °C, 1 h Ph
1a-d, (0.85D) 2a-d: 9% yield

(R)-DTBM-segphos (11.8 mg, 0.010 mmol, 5 mol%) and [IrCl(coe),], (4.5 mg, 0.010 mmol
of Ir, 5 mol% of Ir) were placed in a Schlenk tube under nitrogen. NMP (0.8 mL) was added and
the mixture was stirred at room temperature for 10 min. Compound 1a-d, (0.20 mmol) was added
and the Schlenk tube was capped with a glass stopper and heated at 100 °C for 1 h with stirring.
The mixture was diluted with Et,O, washed with H,O and brine, dried over Na,SO,, filtered, and
concentrated on a rotary evaporator. The yields were determined by 'H NMR using
1 4-dimethoxybenzene as an internal standard. The residue was subjected to preparative TLC on
silica gel to give 2a with impurities, which was subjected to GPC with CHCI, to give 2a in a pure
form. *HNMR (91 MHz, CHCI,) & 1.48, 4.50.

eqn (5)
0%, -OH 0. o 0. OH
[IrCl(coe),]» Me (1.20D) H (0.47D)
Ph ™ D  (R)-DTBM-segphos Ph Ph
Ph H (0.44D) CD, (1.01D)
D NMP, 100 °C, 1 h Ph Ph
1a-d, (1.87D) 2a-d: 4% yield 1a-d: 76% recovered

(R)-DTBM-segphos (11.8 mg, 0.010 mmol, 5 mol%) and [IrCl(coe),], (4.5 mg, 0.010 mmol
of Ir, 5 mol% of Ir) were placed in a Schlenk tube under nitrogen. NMP (0.8 mL) was added and
the mixture was stirred at room temperature for 10 min. 1a-d, (0.20 mmol) was added and the
Schlenk tube was capped with a glass stopper and heated at 100 °C for 1 h with stirring. The
mixture was diluted with Et,0, washed with H,0O and brine, dried over Na,SO,, filtered, and
concentrated on a rotary evaporator. The yields were determined by 'H NMR using
1 4-dimethoxybenzene as an internal standard. The residue was subjected to preparative TLC on
silica gel to give unreacted 1a and 2a with impurities, which was subjected to GPC with CHCI, to
give 2a in a pure form. *H NMR (91 MHz, CHCl;) 8 1.48, 4.50.
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12. 'H and "C NMR spectra and chiral HPLC charts
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Spectrometer

Field Strength
X_Acq_Duration
X _Domain

Irr_Domai:
Irr_Freq

Irr Offset
Tri_Domain

X_Sweep_Clipped
n

Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get

21tnxx_Proton-1-3.3df
delta

proton. jxp

21tnxx

‘CHLOROFORM-D
16-FEB-2015 13:52:18
29-APR-2015 09:35:53
29-APR-2015 09:36:21

single_pulse
1D COMPLEX
13107

Proton

[ppm]

X

JNM-ECA600
DELTA2_NMR

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

1H
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]
1

5[s]

50

23.3[dc]
13.8[us]
1.47062784[s]
45[deg]

3[aB]

6.9[us]
Off

X : parts per Million : Proton

Dante_Presat FALSE
Initial Wait [s]
<] Repetition_Time 6.47062784[s]
o
§ <1
] Oy._-OMe
g J D
3 =
—g T T T T Ph /
10.0 9.0 8.0 3.0 Ph
A | 2
St — el o~
O <+ o o
ol ol — = 0
mman oA
oo I o
X : parts per Million : Proton
~ Filename mn-9-107_Proton-1-2.3jdf
—] Author delta
Experiment proton. jxp

o Sample_Id mn-9-107

o] Solvent CHLOROFORM-D

- Creation_Time 16-FEB-2015 21:18:29

- Revision Time = 29-APR-2015 09:38:33

i Current_Time = 29-APR-2015 09:39:02

Comment. single_pulse
< Data_Format 1D COMPLEX
<+ Dim Size 13107

Dim_Title Proton

= Dim Units [ppm]

o Dimensions X

— Site JNM-ECA600

o Spectrometer DELTA2_NMR

] Field Strength 13.95540559[T] (590 [MHz])

X_Acq_ Duration 1.47062784(s]

S X_Domain 1H

— X_Freq 594.17058168 [MHz]

- X_Offset 5[ppm]

o X_Points 16384

S X_Prescans 1

= X_Resolution 0.67998169 [Hz]

X_Sweep 11.14081996 [kHz]
< X _Sweep_Clipped = 8.91265597 [kHz]

o] Irr_Domain roton
59417058168 [MHz]

o 5[ppm]

o roton
594.17058168 [MHz]
5[ppm]

< FALS]

~ 8

Total_Scans 8
<o ;
vy Relaxation Delay = 5[s]

Recvr_Gain 56

Temp_Get 23.2[dC]

<] 13.8[us]

" 1.47062784[s]
45[deg]

< 3(dB]

<~ 6.9[us]
off
off

<

] FALSE

[s]
6.47062784[s]
<1

o

g<=]

5 J Oy, OMe

=S

K J

= T T T T Ph RN D

10.0 9.0 8.0 5.0 3.0 Ph N
D

N N A s3
—RWNNOOoOOo MmN X o [l el 3 i
XL AT RoT OO ol Lall i o <t 0
S OO X X0V TN o0 oo o o
R R RRRRR n RS o ==
[ N N T S o o i 5 enen
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abundance

mn-9-108-1_Proton-1-2.3jdf
t:

3 Buthor delta
Experiment proton. jxp
Sample_Id mn-9-108-

- Solvent CHLOROFORM-D

18-FEB-2015 11:08:44
29-APR-2015 09:41:26

Creation_Time
Revision_Time

E Current_Time = 29-APR-2015 09:41:55
B Comment. single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
Dim_Title Proton
Dim Units [ppm]
Dimensions X
E Site JNM-ECA600
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

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

3 X _Domain 1H
X Freq 594.17058168 [MHz]
X Offset 5[ppm]
- X_Points 16384
1

0.67998169 [Hz]

»

)

K

°

a

E

L4
W

X_Swi 11.14081996 [kHz]
f X _Sweep_Clipped = 8.91265597 [kHz]
| - Irr_Domain roton
Irr Freq 594.17058168 [MHz]
Irr Offset 5[ppm]

Tri_Domain

roton
594.17058168 [MHz]
1

1.0 2.0 3.0 40 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.0 21.

< 5[ppr
El Clipped FALS!
Scans -8
3 Total_Scans -8
Relaxation Delay = 5[s]
3 Recvr_Gain 56
Temp_Get. 23.4[dc]
X_90_Width 13.8[us]
X“Acq_Time 1.47062784[s]
X AngTe 15 [deg]
1 X_Atn 3[dB]
X pulse 6.9[us]
Irr_Mode off
3 Tri_Mode ofs
Dante_Presat FALSE
Initial Wait ts]
3 Repetition Time = 6.47062784[s]
) Oy -OH
T T T T T T T T T T T Ph N D
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Ph
I~ A A A 1,
CANOLS @O NS w A —n
SQmScSnS N ) S
—“382CR32 T = 2 ©
N won s e

X : parts per Million : Proton
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abundance

17.0 18.

14.0 15.0 16.0

g
)
<
o
<
<
S

1.0 2.0 3.0 40 50 60 7.0 80 9.0

X : parts per Million : Proton

N

7.2600
7.1868 —~

-

7.1101

o
=3

49723\

5.6235
5.6063
5.5949
5.5777
4.9471
4.9334

b4
=

>

>

3.1504
3.1389

23459

Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Spectrometer

Field Strength
X_Acq_Duration
X _Domain

Irr_Domai:
Irr_Freq

Irr Offset
Tri_Domain

X_Sweep_Clipped
n

Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get

Repetition_Time

Me

20tn150_Proton-1-2.jdf
delta

proton. jxp

20tn150

CHLOROFORM-D
7-JUL-2014 17:33:28
29-APR-2015 09:44:05
29-APR-2015 09:44:20

single_pulse
1D COMPLEX
13107

Proton

[ppm]

X

JNM-ECA600
= DELTA2_NMR

13.95540559[T]
1.47062784[s]

(590 [MHz])

1H
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]
1

5(s]

36

26.9[dc]
13.8[us]
1.47062784[s]
45[deg]

3[aB]

6.9[us]
off
= 6.47062784[s]

COH
A

1b
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abundance

T T T T T T T T T T T T T T T T T T T T T T T T T
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 -10420.

o
]
(=3
2
Ca

X : parts per Million : Carbon13

158.3783 ——

~
-

134.1990
134.0838
130.1100

AN

=3
S
<
=
=

1183131
113.1873 ——
77.2112
76.7792
58.8103 —

55.1820 —

42.6460 ——

Irr_Domain

Filename 20tn148_Proton-2-2.3df
Author delta
< Experiment proton. jxp
o Sample_Id 20tn148
N Solvent CHLOROFORM-D
E Creation_Time 7-JUL-2014 18:35:05
o Revision Time 29-APR-2015 09:45:45
< Current_Time 29-APR-2015 09:45:51
a
E Comment. = single_pulse
. Data_Format 1D COMPLEX
I Dim_Size 13107
] Dim_Title Proton
E Dim Units [ppm]
Dimensions X
g site JNM-ECA600
S E Spectrometer DELTA2_NMR
E| Field Strength = 13.95540559[T] (590 [MHz])
< X_Acq_Duration 1.47062784(s]
= X _Domain 1H
- X Freq 594.17058168 [MHz]
E X Offset 5[ppm]
= X_Points 16384
e X_Prescan 1
- X_Resolution 0.67998169 [Hz]
E X_Sweep 11.14081996 [kHz]
. X_Sweep_Clipped = 8.91265597 [kHz]
F3 Irr_Domain roton
) Irr Freq 594.17058168 [MHz]
E Irr Offset 5[ppm]
Tri_Domain = Proton
< Tri_Freq 594.17058168 [MHz]
o Tri_Offset 5 [ppm]
Clipped FALSE
E Scans 8
< Total_Scans 8
S4
- Relaxation Delay = 5[s]
E Recvr_Gain 34
Temp_Get. 26.9[dc]
<3 X_90_Width 13.8[us]
® X_Acq_Time 1.47062784[s]
E X_AngTe 45[deg]
X_Atn = 3[dB]
= X_Pulse 6.9[us]
o Irr_Mode Off
E Tri_Mode off
Dante_Presat FALSE
= Initial Wait (sl
<+ Repetition_Time = 6.47062784[s]
<
ERNE MeO COH
5 7
=] AN
=
2 L
<
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
AN AA A MeO
SNRLTALTNOO— RN DN — N 1c
SANCm—DoO®Tn FTLO®WATFT o &=
SO NN—SOSF T —R0OOOW D S =
NNANNANANN®KQXWK \QWnnwnadd o -
N T I R R R B e
X : parts per Million : Proton
Filename = 20tn148_Carbon-1-1.3df
Author delta
Experiment carbon. jxp
Sample_Id 20tn148
Solvent = CHLOROFORM-D
Creation_Time 7-JUL-2014 18:37:51
Revision_Time 7-JUL-2014 18:49:44
Current_Time 29-APR-2015 09:46:28
Comment. single pulse decoupled gat
Data_Format 1D COMPLEX
< Dim Size 26214
- Dim_Title Carbon13
Dim Units = [ppm]
Dimensions X
it 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]
X _Points 2
X_Prescans 4
X_Resolution 1.43409672[Hz]
o X_Sweep 46.9924812[kHz]
o X_Sweep_Clipped 37.59398496 [kHz]

roton
594.17058168 [MHz]

Irr Freq
Irr Offset 5[ppm]
Clipped TRUE
Scans 256
Total_Scans 256
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Get 27.8[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 17.81dB]
Irr_Atn Noe 17.8[dB]
Irr_Noise WALTZ
Irr_Pwidth 76 [us]
Decoupling TRUE
Initial Wait 1[s]

Noe TRUE
Noe_Time

Repetition_Time

MeO

2[s]
2.69730304[s]

CO.H
AN
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abundance

5.0

2.0

1.0

X : parts per Million : Proton

7.3023
7.2680
7.2600
7.2554
7.2463
7.0231
7.0082
6.9945

4.9528

6.0 5.0
Sn—o Ao
N~ oA
0 S MmO
nwnnn oy o
wonn e

4.9242

w
o

3.1298
3.1183

Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Spectrometer

Field Strength
X_Acq_Duration
X _Domain

X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain

Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get

Dante_Presat
Initial Wait
Repetition_Time

20tnp-£_Proton-1-2.jdf
delta

proton. jxp

20tnp-£

CHLOROFORM-D
30-JUN-2014 15:48:53
12-MAY-2015 17:23:40
= 12-MAY-2015 17:24:13

single_pulse
1D COMPLEX
13107

Proton

[ppm]

X

JNM-ECA600
= DELTA2_NMR

13.95540559[T]
1.47062784[s]

(590 [MHz])

1H
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]
1

5[s]

38

26.3[dc]
13.8[us]
1.47062784[s]
45[deg]

3[aB]

6.9[us]
off
= 6.47062784[s]

COH
x>
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abundance

0.1 02 03 04 0.5 0.6 0.7 0.8 09 1.0 1.1
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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 -10420.

AN

8.8717

z
X : parts per Million : Carbonl3

N

a Ao

139.9967

Il
a
I
1)

128.2190
119.3593

O —
a
oo
o

77.2112

=3
S
S
<
=
=

76.7792
59.3959 —

423485 ——

Spectrometer

Field Strength
X_Acq_Duration

X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get.
X_90_Width

Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time

Filename 20tnl44_Proton-1-2.jdf
Author delta
< Experiment proton. jxp
-7 Sample_Id 20tn144
Solvent ‘CHLOROFORM-D
Creation_Time 3-JUL-2014 09:32:24
Revision_Time 29-APR-2015 09:48:14
< Current_Time 29-APR-2015 09:48:21
=4
- Comment single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
=) Dim_Title Proton
| Dim Units [ppm]
Dimensions X
Site JNM-ECA600
Spectrometer DELTA2_NMR
=3
P 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_Prescan 1
X_Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
. X_Sweep_Clipped = 8.91265597 [kHz]
S Irr_Domain roton
Irr Freq 594.17058168 [MHz]
Irr_Offset 5[ppm]
Tri_Domain roton
o Tri_Freq 594.17058168 [MHz]
w3 Tri_Offset 5 [ppm]
Clipped FALSE
Scans 8
Total_Scans 8
< N
<7 Relaxation Delay = 5[s]
Recvr_Gain 44
Temp_Get 26.6[dC]
X_90_Width 13.8[us]
o X_Acq_Time 1.47062784[s]
o X_AngTe 45[deg]
X_Atn 3[dB]
X_Pulse 6.9[us]
Irr_Mode Off
. Tri_Mode Off
~d Dante_ Presat FALSE
Initial Wait [s]
Repetition_Time 6.47062784[s]
o
]
g cl COH
<
=
—% T T T T T T \
10.0 9.0 8 7.0 6.0 4.0 3.0
SMOTHLTAM T AR — 0N oo Cl
NXVONO-WV— Ao Wn X O
ARV —=—O O Nt Al S 1e
N e e L N S Voo o o) o en
X : parts per Million : Proton
Filename 20tnl44_Carbon-1-1.jdf
RE Buthor delta
N Experiment carbon. jxp
—_ Sample_Id 20tnl44
] Solvent CHLOROFORM-D
Creation_Time 3-JUL-2014 09:35:11
<4 Revision_Time 3-JUL-2014 09:48:26
N Current_Time 29-APR-2015 09:48:51
(=

single pulse decoupled gat
1D COMPLEX

26214

Carbonl3

[ppm]

X

JINM-ECA600
DELTA2_NMR

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

C
149.40429612[MHz]
100.0(ppm]

2

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

roton
594.17058168 [MHz]
5 [ppm]

27.6[dC]

9[us]
0.69730304(s]
30[deg]
6[dB]
3[us]
17.81dB]
17.8[dB]
WALTZ
76[us]
TRUE
1[s]
TRUE

2[s]
2.69730304[s]

Cl—7 )\ CO.H

=

C

A

1e

S-24




4.0

3.0

Filename
Buthor
Experiment
Sample_Id
Solvent

Spectrometer

Field Strength
X_Acq_Duration

X_Sweep_Clipped
n

Irr_Domai:
Irr_Freq
Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped
Scans

Total_Scans

Relaxation Delay

Recvr_Gain

Repetition_Time

mn-7-44_Proton-2-2.3jdf
delta

proton. jxp

mn-7-44

CHLOROFORM-D
12-JUN-2014 17:35:19
29-APR-2015 09:50:08
29-APR-2015 09:50:21

= single_pulse
1D COMPLEX
13107

Proton

[ppm]

X

JINM-ECA600
DELTA2_NMR

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

1H
594.17058168 [MHz]
5[ppm]

16384

1

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

roton
594.17058168 [MHz]
5[ppm]

= Proton
594.17058168 [MHz]
5 [ppm]

FALSE

8

8

5[s]

42

25.9[dc]
13.8[us]
1.47062784[s]
45[deg]

3[aB]

6.9[us]
Off

6.47062784[s]

o
8
=
k|
£ OH
2
= T T T T T T
10.0 9.0 7.0 6.0 4.0 3.0 2. R
Ph
A AN AN A Ph
DAL OOV —=I~ o DN = N oAt —
0~ \O O Wt en— 0 — o ©~ TaTA Al —
RRRRRRRREN NN AN =% non
L e el v el MmN A
X : parts per Million : Proton
Filename = mn-7-44_Carbon-1-5.3df
Author delta
Experiment carbon. jxp
Sample_Id mn-7-44
o Solvent = CHLOROFORM-D
| Creation_Time 25-NOV-2014 21:59:04
Revision_Time 29-APR-2015 09:51:16
Current_Time 29-APR-2015 09:51:31
Comment. single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
Dim Title Carbonl3
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]
o X_Points 2
X_Prescans 4
X_Resolution 1.43409672[Hz]
X_Sweep 46.9924812[kHz]
X_Sweep_Clipped = 37.59398496 [kHz]
Irr_Domain roton
Irr Freq 594.17058168 [MHz]
Irr_Offset 5[ppm]
Clipped TRUE
Scans 256
Total_Scans 256
Relaxation_Delay = 2[s]
Recvr_Gain 60
Temp_Get 25[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]
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]
Repetition_Time = 2.69730304[s]
o
S
=
E |
g OH
2
= T T T T T T T T T T T T T T T T T T T T T T T T T
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 -10420. x
Ph
| NS AN |1 Ph
~ [~ — 00 \O 00 00 aNo A o D =
v A0S Am 3o o S < 1f
o %O % DN —S = o = =
*® Ao meA A~ xRN
— G n S 68 oy ~ S —_ —
z fHadsz e 6w 4
X : parts per Million : Carbon13
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5.0

3.0

Filename

mn-7-78_Proton-1-2.jdf

Buthor delta
Experiment proton. jxp
Sample_Id mn-7-78
Solvent CHLOROFORM-D

26-JUN-2014 14:59:54
29-APR-2015 09:52:58
29-APR-2015 09:53:15

Comment. = single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
Dim_Title Proton

Dim Units [ppm]
Dimensions X

Site JNM-ECA600
Spectrometer DELTA2_NMR

Field Strength =
X_Acq_Duration

13.95540559[T]
1.47062784[s]

(590 [MHz])

X _Domain 1H

X Freq 594.17058168 [MHz]
X Offset 5[ppm]

X_Points 16384

X_Prescan: 1

X_Sweep_Clipped
n

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

Irr_Domai: roton
Irr Freq 594.17058168 [MHz]
Irr Offset 5[ppm]
Tri_Domain = Proton

Tri_Freq 594.17058168 [MHz]
Tri_Offset 5[ppm]

Clipped FALSE

Scans 16

Total_Scans 16

Relaxation Delay = 5[s]

Recvr_Gain 42

Temp_Get. 26.1[dc]
X_90_Width 13.8[us]
X_Acq_Time 1.47062784[s]

X Angle 45[deg]

X_Atn = 3[dB]

X_Pulse 6.9[us]

Irr_Mode off

Tri_Mode off

Dante_Presat FALSE

Initial Wait (sl

Repetition_Time

6.47062784[s]

X : parts per Million : Carbon13

o
8
=
5]
=
5 (N 0Oy_OH
2 "
= 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 n-Hex 2
L A A PR A e
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X : parts per Million : Proton
Filename = mn-7-78_Carbon-5-2.jdf
Author delta
Experiment carbon. jxp
Sample_Id S#718538
Solvent = CHLOROFORM-D
Creation_Time 26-NOV-2014 19:59:33
Revision_Time 29-APR-2015 09:54:29
Current_Time 29-APR-2015 09:54:46
Comment. single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
o Dim Title Carbonl3
- 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]
X_Points 2
X_Prescans 4
X_Resolution 1.43409672[Hz]
X_Sweep 46.9924812[kHz]
o X_Sweep_Clipped = 37.59398496 [kiiz]
~ Irr_Domain roton
Irr Freq 594.17058168 [MHz]
Irr_Offset 5[ppm]
Clipped TRUE
Scans 256
Total_Scans 256
Relaxation_Delay = 2[s]
Recvr_Gain 60
Temp_Get 25[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]
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]
Repetition_Time = 2.69730304[s]
o
S
=
5]
=
5 | L
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X : parts per Million : Proton

Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Spectrometer

Field Strength
X_Acq_Duration
X _Domain

Irr_Domai:
Irr_Freq

Irr Offset
Tri_Domain

X_Sweep_Clipped
n

Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get

Dante_Presat
Initial Wait
Repetition_Time

mn-7-6_Proton-1-4.3df
delta

proton. jxp

mn-7-6

CHLOROFORM-D
13-MAY-2015 20:36:15
13-MAY-2015 20:39:50
13-MAY-2015 20:40:01

single_pulse
1D COMPLEX
13107

Proton

[ppm]

X

JNM-ECA600
= DELTA2_NMR

13.95540559[T]
1.47062784[s]

(590 [MHz])

1H
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]
1

45[deg’
3(dB]

= 6.47062784[s]
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abundance

Filename mn-9-55_Proton-1-2.3jdf
Author delta
Experiment proton. jxp
Sample_Id mn-9-55
. Solvent CHLOROFORM-D
> Creation_Time 21-JAN-2015 21:00:12
Revision Time 29-APR-2015 09:55:39
Current_Time 29-APR-2015 09:55:56
Comment. = single_pulse
. Data_Format 1D COMPLEX
P! Dim_Size 13107
Dim_Title Proton
Dim Units [ppm]
Dimensions X
Site JNM-ECA600
S Spectrometer DELTA2_NMR
=
Field Strength = 13.95540559[T] (590 [MHz])
X_Acq_Duration 1.47062784(s]
X _Domain 1H
X Freq 594.17058168 [MHz]
=Y X Offset 5[ppm]
S X_Points 16384
X_Prescan 1
X_Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597 [kHz]
= Irr_Domain roton
v Irr Freq 594.17058168 [MHz]
Irr Offset 5[ppm]
Tri_Domain = Proton
Tri_Freq 594.17058168 [MHz]
Tri_Offset 5[ppm]
< Clipped FALSE
< Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 42
=1 Temp_Get 23.6[dC]
- X_90_Width 13.8[us]
X_Acq_Time 1.47062784(s]
X Angle 45[deg]
X_Atn = 3[dB]
X_Pulse 6.9[us]
<7 Irr_Mode Off
N Tri_Mode Off
Dante_Presat FALSE
Initial Wait 1(s]
Repetition_Time = 6.47062784[s]
o
S
g
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2o
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X : parts per Million : Proton
el
o Filename = mn-9-55_Carbon-1-1.3df
E Author delta
Experiment carbon. jxp
N7 Sample_Id mn-9-55
a Solvent = CHLOROFORM-D
— Creation_Time 21-JAN-2015 21:03:03
ISE! Revision_Time 21-JAN-2015 21:15:24
- Current_Time 29-APR-2015 09:56:27
N Comment single pulse decoupled gat
o Data_Format 1D COMPLEX
= Dim_Size 26214
Dim_Title Carbon13
Dim Units = [ppm]
Dimensions X
~ it JNM-ECA600
— Spectrometer DELTA2_NMR
e Field Strength 13.95540559[T] (590 [MHz])
X_Acq_Duration 0.69730304[s]
n X _Domain c
— X Freq 149.40429612 [MHz]
< X_Offset 100.0 [ppm]
=4 X _Points 2

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

1.3
x
5

H

8¢
o
£
&
g
5
H

X_Sweep_Clipped

:'-* Irr_Domain roton
Irr Freq 594.17058168 [MHz]
- Irr Offset 5[ppm]
Clipped TRUE
o Scans 256
= Total_Scans 256
4 Relaxation_Delay = 2[s]
< Recvr_Gain 60
) Temp_Get 24.4[dC]
=E X_90_Width 9[us]
X_Acq_Time = 0.69730304[s]
=4 X_Angle 30[deg]
< X_Atn 6[dB]
© X_Pulse 3[us]
=7 Irr_Atn_Dec 17.8[dB]
Irr_Atn_Noe 17.8[dB]
el Irr_Noise WALTZ
e Irr_Pwidth 76[us]
< Decoupling TRUE
= Initial Wait 1[s]
s Noe TRUE
= Noe_Time 2[s]
Repetition_Time = 2.69730304[s]
AR
=3
< ‘ ‘ O.__OMe
T T T T T T T T T T T T T T T T T T T T T T T T T Ph \
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 -10420.
| LI L A LD LA s
v e} - aa
= NN XA — o O\ — o =3 =3 Naliel
(3] — N nos-o — o~ o =N =3 o
“ emSwne o A~ a @ [l
vy O\ <t 00 [~ \O I~ o~~~ o D = =3 ol o0 00
= aoaaa-— == " on F e ==

X : parts per Million : Carbon13
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X : parts per Million : Proton

Filename
Buthor
Experiment
Sample_Id
Solvent

nn-9-64_Proton-1-2.3jdf
console

proton. jxp

mn-9-64

CHLOROFORM-D
24-JAN-2015 17:49:44
29-APR-2015 09:57:07
29-APR-2015 09:57:21

Comment. = single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
Dim_Title Proton

Dim Units [ppm]
Dimensions X

Site JNM-ECA600
Spectrometer DELTA2_NMR

Field Strength =
X_Acq_Duration

Irr_Domai:
Irr_Freq
Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped
Scans

X_Sweep_Clipped
n

Total_Scans

Relaxation Delay

Recvr_Gain

Repetition_Time

13.95540559[T]
1.47062784[s]

(590 [MHz])

1H
594.17058168 [MHz]
5[ppm]

16384

1

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

roton
594.17058168 [MHz]
5[ppm]

= Proton
594.17058168 [MHz]
5 [ppm]

FALSE

8

8

5[s]

40

23.7(dc]
13.8[us]
1.47062784[s]
45[deg]

3[aB]

6.9[us]
Off

6.47062784[s]

Oy OH

Ph

abundance

121314151617 18192021222324

=
]
S
*®
S
=
S
e
=
bl
=
<
S
«
=
a
S
=

T T T T T T T T
22(200.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110

180.9354

X : parts per Million : Carbon13

N
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0o
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v
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T T T T T T T
.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 3

N
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S
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76.7888
59.2615

40.2463 ——

31

32,7593 —

T T T T T
.0 20.0 10.0 0 -10420.

A

18.8987
18.0252

Filename
Buthor
Experiment
Sample_Id
Solvent

Creation_Time
Revision_Time
me

Current_T

= mn-9-64_Carbon-1-2.3df
console

carbon. jxp

mn-9-64

= CHLOROFORM-D
24-JAN-2015 17:52:50
29-APR-2015 09:57:50
29-APR-2015 09:58:06

Comment. single pulse decoupled gat
Data_Format 1D COMPLEX

Dim Size 26214

Dim Title Carbonl3

Dim_Units [ppm]

Dimensions X

ite JNM-ECA600

Spectrometer DELTA2_NMR

Field Strength
X_Acq_Duration

X_Sweep_Clipped

Irr_Domain

13.95540559[T]
0.69730304[s]

(590 [MHz])

C
149.40429612[MHz]
100.0(ppm]

2

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

roton
Irr Freq 594.17058168 [MHz]
Irr Offset = 5[ppm]
Clipped TRUE

Scans 256
Total_Scans 256
Relaxation Delay = 2[s]
Recvr_Gain 60

Temp_Get 24.4[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 17.81dB]
Irr_Atn Noe 17.8[dB]
Irr_Noise WALTZ
Irr_Pwidth 76 [us]
Decoupling TRUE

Initial Wait = 1[s]

Noe TRUE
Noe_Time (s

Repetition_Time

1i
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Filename mn-10-104_Proton-1-4.jdf
Author delta
Experiment proton. jxp
- Sample_Id mn-10-104
2 Solvent CHLOROFORM-D
e Creation_Time 17-JUN-2015 08:55:49
Revision_Time 29-JUN-2015 14:41:15
Current_Time = 29-JUN-2015 14:41:19
Comment. single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
- Dim Title Proton
> Dim Units [ppm]
0 Dimensions x
site JNM-ECA600
Spectrometer = DELTAZ_NMR
Field Strength = 13.95540559[T] (590 [MHz])
X_Acq_Duration = 1.4680064[s]
X_Domain =1
- X Freq = 594.17058168 [Miiz]
> X Offset = 5[ppm)
= X_Points = 16384
X Prescans =1
X Resolution = 0.68119594[Hz]
X Sweep = 11.16071429 [kHz]
X _Sweep_Clipped = 8.92857143[kHz]
Irr_Domain = Proton
Irr Freq = 594.17058168 [Miz]
- Irr Offset = 5(ppn]
> Tri_Domain roton
« 594.17058168 [MHz]
- 5 [ppm]
Clipped FALS!
Scans =8
Total_Scans =8
Relaxation Delay = 5[s]
- Recvr_Gain 50
> Temp_Get. 23.61dC]
o X_90_Width 14[us]
X_Acq_Time 1.4680064(s]
X AngTe 45 [deg]
X_Atn 3[dB]
X_Pulse 7[us]
Irr_Mode off
Tri_Mode ofs
- Dante_Presat FALSE
> Initial Wait ts]
- Repetition_Time = 6.4680064[s]
O._OH
Ph
T T T =
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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CHNITA-SOHXED HhtTmOSE o0 FoAaS o RSN
moaaannnnaNq nnnin——HoQQ 09 00 0g 0 % Iy I~ [N
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X : parts per Million : Proton
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X : parts per Million : Carbon13

142.0796
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e
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127.1535
77.2112
73.5252
58.6376 —
45.3529 ——
20.3577

0

Field Strength
X_Acq_Duration

X_Sweep_Clipped

Irr_Domain
Irr Freq
Irr Offset
Clipped
Scans

Total_Scans

Relaxation_Delay

Recvr_Gain
Temp_Get
X_90_Width

Decoupling

Initial Wait

Noe
Noe_Time

Repetition_Time

Filename mn-7-79_Proton-1-2.3jdf
Author delta
Experiment proton. jxp
Sample_Id mn-7-79
Solvent CHLOROFORM-D
. Creation_Time 26-JUN-2014 17:32:50
=1 Revision Time 29-APR-2015 09:59:10
Current_Time 29-APR-2015 09:59:23
Comment. = single pulse
Data_Format 1D COMPLEX
o Dim_Size 13107
%3 Dim_Title Proton
Dim Units [ppm]
Dimensions X
Site 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_Prescan: 1
X_Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
X _Sweep_Clipped = 8.91265597 [kHz]
Irr_Domain roton
<4 Irr Freq 594.17058168 [MHz]
0 Irr Offset 5[ppm]
Tri_Domain = Proton
Tri_Freq 594.17058168 [MHz]
Tri_Offset 5[ppm]
. Clipped FALSE
<7 Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 42
=) Temp_Get. 25.8[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]
< Irr_Mode off
I Tri_Mode off
Dante_Presat FALSE
Initial Wait (sl
Repetition_Time = 6.47062784[s]
7
o
S
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X : parts per Million : Proton
< : X
I Filename = mn-7-79_Carbon-1-2.3df
P Author delta
7 Experiment carbon. jxp
Sample_Id mn-7-79
RE! Solvent = CHLOROFORM-D
a Creation_Time 26-JUN-2014 17:35:35
—1 Revision_Time 29-APR-2015 09:59:49
o Current_Tim 29-APR-2015 10:00:05
:‘37 Comment. single pulse decoupled gat
Data_Format 1D COMPLEX
o Dim_Size 26214
— Dim_Title Carbon13
© Dim Units = [ppm]
= Dimensions X
it JNM-ECA600
Spectrometer DELTA2_NMR

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

C
149.40429612[MHz]
100.0(ppm]

2

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

roton
594.17058168 [MHz]
5 [ppm]

26.8[dC]

9[us]
= 0.69730304[s]
30[deg]
6[dB]
3[us]
17.81dB]
17.8[dB]
WALTZ
76[us]
TRUE
1[s]
TRUE

2[s]
2.69730304[s]

2a




Ph
2a
5
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%) ] Eg § e
+ r~ © e
= 1 ~ I -0 o
= 20 =
0_“‘ TT T T T e e e o L B T T T T —+ -5
25 26 21 28 29 30 31 32
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 27.545 745579 49.536 19434
2 28.856 759533 50.464 18472
Totals
1505112 100.000 37906
5
401
» I w
: o
= 20', ~ E
1 o~ B8
1 N oo
. N
~
N
0““““\“““I““““I“““I““““I“““‘I“‘ ““_5
25 26 27 28 29 30 31 32
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 27212 1355500 90.451 35207
2 28.587 143099 9.549 3634
Totals
1498599 100.000 38841

S-32




abundance

1.0 1.1 1.2
AN | TR TN M|

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0.1

T T T T T T T T T T T T T T T T T T T T T T T T T
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 -10420.

AN

=
=)
°
h
~
=

X : parts per Million : Carbon13

A
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=
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=

73.4773

454393 ——
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20.9048
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- Filename mn-7-111_Proton-1-2.3jdf
24 Author delta
= Experiment proton. jxp
Sample_Id mn-7-111
Solvent CHLOROFORM-D
Creation_Time 10-JUL-2014 18:25:00
<3 Revision_Time 29-APR-2015 10:00:56
=1 Current_Time 29-APR-2015 10:01:11
Comment. = single_pulse
Data_Format 1D COMPLEX
o Dim_Size 13107
S Dim_Title Proton
Dim Units [ppm]
Dimensions X
Site 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 Prescan 1
X_Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
< X_Sweep_Clipped = 8.91265597 [kHz]
e Irr_Domain roton
Irr Freq 594.17058168 [MHz]
Irr Offset 5[ppm]
Tri_Domain = Proton
<4 Tri_Freq 594.17058168 [MHz]
v Tri_Offset 5 [ppm]
Clipped FALSE
Scans 8
Total_Scans 8
<4
~ Relaxation Delay = 5[s]
Recvr_Gain 36
Temp_Get. 27.5[dc]
X_90_Width 13.8[us]
. X_Acq_Time 1.47062784(s]
en ] X_Angle 45[deq]
X_Atn = 3[dB]
X_Pulse 6.9[us]
Irr_Mode off
S Tri_Mode off
& Dante_Presat FALSE
Initial Wait (sl
Repetition_Time = 6.47062784[s]
<4
g 0,
= Me Q
5 L "
2 '
<
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
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X : parts per Million : Proton
Filename = mn-7-111_Carbon-1-2.3df
R Author delta
o Experiment carbon. jxp
— Sample_Id mn-7-111
- Solvent = CHLOROFORM-D
Creation_Time 10-JUL-2014 18:27:42
<1 Revision_Time 29-APR-2015 10:01:35
I Current_Time 29-APR-2015 10:01:50
a4 Comment single pulse decoupled gat
- Data_Format 1D COMPLEX
£} Dim_Size 26214
= Dim_Title Carbon13
Dim Units = [ppm]
=3 Dimensions X
- it 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]
X _Points 2

4
1.43409672[Hz]
X_Sweep = 46.9924812[kHz]
X_Sweep_Clipped = 37.59398496 [kHz]
Irr_Domain roton
594.17058168 [MHz]

Irr Freq
Irr Offset 5[ppm]
Clipped TRUE
Scans 256
Total_Scans 256
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Get 28.4[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 17.81dB]
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]
Repetition_Time 2.69730304[s]

Me
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UV Results
Pk # Retention Time Area Area Percent Height
1 17.356 3417801 49 491 151317
2 22.055 3488102 50.509 121935
Totals
6905903 100.000 273252
5
750 1 ,
@ 500 - , @
— L 0 _O
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Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 17.314 15723711 92.296 640452
2 22.187 1312481 7.704 47503
Totals
17036192 100.000 687955
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Filename mn-7-110_Proton-1-2.3jdf
a
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X : parts per Million : Carbon13
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=
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o Buthor delt:
®7 Experiment proton. jxp
Sample_Id mn-7-110
< Solvent CHLOROFORM-D
=~ Creation_Time 10-JUL-2014 16:12:58
- Revision_Time 29-APR-2015 10:02:54
< Current_Time 29-APR-2015 10:03:07
<4
- Comment. = single_pulse
=Y Data_Format 1D COMPLEX
- Dim_Size 13107
— Dim_Title Proton
o Dim Units [ppm]
< Dimensions X
= Site JNM-ECA600
. Spectrometer DELTA2_NMR
2 Field Strength = 13.95540559[T] (590 [MHz])
X_Acq_Duration 1.47062784(s]
<4 X_Domain 10
N X_Freq 594.17058168 [MHz]
X Offset 5[ppm]
= X_Points 16384
-7 X_Prescan: 1
X_Resolution 0.67998169 [Hz]
=3 X_Sweep 11.14081996 [kHz]
= X_Sweep_Clipped 8.91265597 [kHz]
Irr_Domain roton
o Irr Freq 594.17058168 [MHz]
= Irr Offset 5[ppm]
Tri_Domain = Proton
- Tri_Freq 594.17058168 [MHz]
<] Tri_Offset 5[ppm]
Clipped FALSE
Scans 8
<=7 Total_Scans 8
N .
Relaxation Delay = 5[s]
<1 Recvr_Gain 36
° Temp_Get 27.3[dC]
X_90_Width 13.8[us]
< X_Acq_Time 1.47062784[s]
“ X Angle 45[deg]
X_Atn = 3[dB]
<] X_Pulse 6.9[us]
< Irr_Mode off
Tri_Mode off
o Dante_Presat FALSE
] Initial Wait (sl
Repetition_Time = 6.47062784[s]
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X : parts per Million : Proton
i Filename = mn-7-110_Carbon-1-2. jdf
Author delta
< Experiment carbon. jxp
o Sample_Id mn-7-110
Solvent = CHLOROFORM-D
4 Creation_Time 10-JUL-2014 16:16:05
- Revision_Time 29-APR-2015 10:03:31
. Current_Time 29-APR-2015 10:03:48
- Comment single pulse decoupled gat
=~ Data_Format 1D COMPLEX
— Dim_Size 26214
Dim_Title Carbon13
< Dim Units = [ppm]
— Dimensions X
it JNM-ECA600
R Spectrometer DELTA2_NMR
< Field Strength 13.95540559[T] (590 [MHz])
= X_Acq_Duration 0.69730304[s]
X _Domain c
e X Freq 149.40429612 [MHz]
-7 X_Offset 100.0 [ppm]
X _Points 2
OE X_Prescans 4
— X_Resolution 1.43409672[Hz]
X_Sweep 46.9924812[kHz]
- X_Sweep_Clipped = 37.59398496 [kHz]
- Irr_Domain roton
o Irr Freq 594.17058168 [MHz]
= Irr Offset 5[ppm]
Clipped TRUE
o Scans 256
= Total_Scans 256
0 Relaxation Delay = 2[s]
S Recvr_Gain 60
Temp_Get 28.3[dC]
=1 X_90_Width 9[us]
< X_Acq_Time = 0.69730304[s]
© X_Angle 30[deg]
e X Atn 6[dB]
X_Pulse 3[us]
“w Irr_Atn_Dec 17.81dB]
=5 Irr_Atn Noe 17.8[dB]
Irr Noise WALTZ
<9 Irr_Pwidth 76[us]
= Decoupling TRUE
Initial Wait 1[s]
| Noe TRUE
< Noe_Time 2[s]
« Repetition_Time = 2.69730304[s]
<
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UV Results
Pk # Retention Time Area Area Percent Height
1 22229 3290559 49.689 77463
2 26.202 3331771 50.311 71130
Totals
6622330 100.000 148593
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UV Results
Pk # Retention Time Area Area Percent Height
1 22.065 4884347 8.695 118026
2 25315 51291926 91.305 886146
Totals
56176273 100.000 1004172
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X : parts per Million : Carbon13
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Filename mn-7-92_Proton-1-2.3df
Author delta
Experiment proton. jxp
< Sample_Id mn-7-92
% Solvent CHLOROFORM-D
Creation_Time 2-JUL-2014 23:31:50
Revision Time 29-APR-2015 10:04:55
Current_Time 29-APR-2015 10:05:09
Comment. = single_pulse
<] Data_Format 1D COMPLEX
=~ Dim Size 13107
Dim_Title Proton
Dim Units [ppm]
Dimensions X
Site JNM-ECA600
- Spectrometer DELTA2_NMR
N 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_Prescan: 1
X_Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597 [kHz]
Irr_Domain roton
Irr Freq 594.17058168 [MHz]
o Irr Offset 5[ppm]
=+ Tri_Domain = Proton
Tri_Freq 594.17058168 [MHz]
Tri_Offset 5[ppm]
Clipped FALSE
Scans 8
Total_Scans 8
<
n ] Relaxation Delay = 5[s]
Recvr_Gain 42
Temp_Get. 26.7[dC]
X_90_Width 13.8[us]
X_Acq_Time 1.47062784[s]
X Angle 45[deg]
< X_Atn = 3[dB]
~ X_Pulse 6.9[us]
Irr_Mode off
Tri_Mode off
Dante_Presat FALSE
Initial Wait (sl
Repetition_Time = 6.47062784[s]
o
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X : parts per Million : Proton
el
el Filename = mn-7-92_Carbon-1-2.3df
Author delta
O Experiment carbon. jxp
o Sample_Id mn-7-92
_ Solvent = CHLOROFORM-D
< Creation_Time 2-JUL-2014 23:34:36
Revision_Time 29-APR-2015 10:05:29
< Current_Time 29-APR-2015 10:05:45
IS
o Comment. single pulse decoupled gat
= Data_Format 1D COMPLEX
- Dim Size 26214
0 3 Dim_Title Carbon13
— Dim Units = [ppm]
~ Dimensions X
- it JNM-ECA600
- Spectrometer DELTA2_NMR
©
-7 Field Strength 13.95540559[T] (590 [MHz])
X_Acq_Duration 0.69730304[s]
M X_Domain C
- X_Freq 149.40429612 [MHz]
< X_Offset 100.0 [ppm]
—7 X_Points 2
X_Prescans 4
3 X_Resolution 1.43409672[Hz]
- X_Sweep 46.9924812[kHz]
X_Sweep_Clipped = 37.59398496 [kHz]
Irr_Domain roton
Irr Freq 594.17058168 [MHz]
= Irr Offset 5[ppm]
- Clipped TRUE
o Scans 8000
= Total_Scans 8000
(ol Relaxation_Delay = 2[s]
= Recvr_Gain 60
) Temp_Get 27.8[dC]
= X_90_Width 9[us]
X_Acq_Time = 0.69730304[s]
=4 X_Angle 30[deg]
S X_Atn 6[dB]
© X_Pulse 3[us]
S Irr_Atn_Dec 17.81dB]
Irr_Atn Noe 17.8[dB]
Al Irr_Noise WALTZ
< Irr_Pwidth 76 [us]
<+ Decoupling TRUE
S Initial Wait 1[s]
Noe TRUE
4 Noe_Time 2[s]
=3 Repetition_Time 2.69730304(s]
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UV Results
Pk # Retention Time Area Area Percent Height
1 34.229 2132017 49 864 33355
2 50.435 2143645 50.136 17742
Totals
4275662 100.000 51097
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UV Results
Pk # Retention Time Area Area Percent Height
1 33.610 2696741 15.095 41830
2 47219 15168719 84.905 94897
Totals
17865460 100.000 136727
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X : parts per Million : Carbon13

Filename mn-7-105_Proton-1-2.3jdf
Author delta
Experiment proton. jxp
Sample_Id mn-7-105
- Solvent CHLOROFORM-D
=] Creation_Time 9-JUL-2014 18:42:43
= Revision_Time 29-APR-2015 10:06:29
Current_Time 29-APR-2015 10:06:43
o Comment. = single_pulse
=4 Data_Format 1D COMPLEX
= Dim_Size 13107
Dim_Title Proton
Dim Units [ppm]
- Dimensions X
=7 Site JNM-ECA600
Spectrometer DELTA2_NMR
Field Strength = 13.95540559[T] (590 [MHz])
o X_Acq_Duration 1.47062784(s]
<3 X _Domain 1H
X Freq 594.17058168 [MHz]
X Offset 5[ppm]
X_Points 16384
< X_Prescan 1
~7 X_Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597 [kHz]
Irr_Domain roton
< Irr Freq 594.17058168 [MHz]
© Irr Offset 5[ppm]
Tri_Domain = Proton
Tri_Freq 594.17058168 [MHz]
Tri_Offset 5[ppm]
<4 Clipped FALSE
e Scans 8
Total_Scans 8
P Relaxation Delay = 5[s]
<3 Recvr_Gain 46
Temp_Get. 27.41dc]
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]
Irr_Mode off
Tri_Mode off
< Dante_Presat FALSE
I Initial Wait (sl
Repetition_Time = 6.47062784[s]
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X : parts per Million : Proton
Filename = mn-7-105_Carbon-1-2.3df
S Author delta
= Experiment carbon. jxp
Sample_Id mn-7-105
© Solvent = CHLOROFORM-D
> Creation_Time 9-JUL-2014 18:45:30
- Revision_Time 29-APR-2015 10:07:07
Current_Time 29-APR-2015 10:07:24
"
— Comment. single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
Dim_Title Carbon13
Dim Units = [ppm]
Dimensions X
it 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]
X _Points 2
X_Prescans 4
X Resolution 1.43409672[Hz]
X_Sweep = 46.9924812[kHz]
. X_Sweep_Clipped = 37.59398496 [kHz]
7 Irr_Domain roton
Irr Freq 594.17058168 [MHz]
Irr Offset 5[ppm]
*®] Clipped TRUE
< Scans 256
Total_Scans 256
=
S Relaxation Delay = 2[s]
Recvr_Gain 58
o Temp_Get 28.4[dC]
=y X_90_Width 9[us]
X_Acq_Time = 0.69730304[s]
" X_Angle 30[deg]
e X Atn 6[dB]
X_Pulse 3[us]
Irr_Atn_Dec 17.81dB]
| Irr_Atn_Noe 17.8[dB]
< Irr_Noise WALTZ
Irr_Pwidth 76 [us]
el Decoupling TRUE
< Initial Wait 1[s]
Noe TRUE
~ Noe_Time 2[s]
= Repetition_Time = 2.69730304[s]
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UV Results
Pk # Retention Time Area Area Percent Height
1 17.802 2798375 49.664 116698
2 18.760 2836223 50.336 115293
Totals
5634598 100.000 231991
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UV Results
Pk # Retention Time Area Area Percent Height
1 17.709 7107268 80.463 267344
2 18.785 1725650 19.537 69732
Totals
8832918 100.000 337076
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Filename mn-7-61_Proton-1-2.jdf
< Author delta
© Experiment proton. jxp
Sample_Id mn-7-61
Solvent CHLOROFORM-D
Creation_Time 17-JUN-2014 16:42:56
Revision Time 29-APR-2015 10:08:14
Current_Time 29-APR-2015 10:08:27
Comment. = single_pulse
. Data_Format 1D COMPLEX
= Dim_Size 13107
Dim_Title Proton
Dim Units [ppm]
Dimensions X
Site 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]
jjf H f f X_Points 16384
X_Prescan 1
X_Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597 [kHz]
Irr_Domain roton
=) Irr Freq 594.17058168 [MHz]
@] Irr Offset 5[ppm]
Tri_Domain = Proton
Tri_Freq 594.17058168 [MHz]
Tri_Offset 5[ppm]
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
< Recvr_Gain 40
N Temp_Get 26.1[dC]
X_90_Width 13.8[us]
X_Acq_Time 1.47062784[s]
X Angle 45[deg]
X_Atn = 3[dB]
X_Pulse 6.9[us]
Irr_Mode off
Tri_Mode off
< Dante_Presat FALSE
-] Initial Wait [s]
Repetition_Time = 6.47062784[s]
o
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X : parts per Million : Proton
A : X
N Filename = mn-7-61_Carbon-1-2.3df
Author delta
- Experiment carbon. jxp
~7 Sample_Id mn-7-61
Solvent = CHLOROFORM-D
RE Creation_Time 17-JUN-2014 16:45:44
N Revision_Time 29-APR-2015 10:08:46
-1 Current_Time 29-APR-2015 10:08:59
o
o Comment. single pulse decoupled gat
& Data_Format 1D COMPLEX
Dim_Size 26214
R Dim Title Carbonl3
- Dim Units = [ppm]
) Dimensions X
-7 i te JNM-ECA600
~ Spectrometer DELTA2_NMR
- Field Strength 13.95540559[T] (590 [MHz])
o 4 X_Acq_Duration 0.69730304[s]
— X _Domain c
“ X Freq 149.40429612 [MHz]
= X_Offset 100.0 [ppm]
X _Points 2
<3 X_Prescans 4
- X Resolution 1.43409672[Hz]
] X_Sweep 46.9924812[kHz]
= X_Sweep_Clipped = 37.59398496 [kHz]
~ Irr_Domain roton
=4 Irr Freq 594.17058168 [MHz]
Irr Offset 5[ppm]
— Clipped TRUE
- Scans 256
= Total_Scans 256
Relaxation Delay = 2[s]
P! Recvr_Gain 60
< Temp_Get 27.2[dc]
0 4 X_90_Width 9[us]
S X_Acq_Time = 0.69730304[s]
— X_Angle 30[deg]
PR X Atn 6[dB]
X_Pulse 3[us]
° 4 Irr_Atn_Dec 17.8[dB]
54 Irr_Atn_Noe 17.8[dB]
" Irr Noise WALTZ
=g Irr_Pwidth 76 [us]
< Decoupling TRUE
s Initial Wait 1[s]
Noe TRUE
4 Noe_Time 2[s]
=3 Repetition_Time 2.69730304(s]
e
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X : parts per Million : Carbon13
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Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 14.954 1503524 49.741 66535
2 16.112 1519182 50.259 61804
Totals
3022706 100.000 128339
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UV Results
Pk # Retention Time Area Area Percent Height
1 14.791 213836 6.976 9859
2 15.842 2851518 93.024 114010
Totals
3065354 100.000 123869
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X : parts per Million : Carbon13
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X_Sweep_Clipped
Irr_Domain

Filename mn-7-98_Proton-1-2.jdf
Author delta
o Experiment proton. jxp
= Sample_Id mn-7-98
Solvent ‘CHLOROFORM-D
Creation_Time 4-JUL-2014 13:24:51
Revision_Time 29-APR-2015 10:09:34
o Current_Time 29-APR-2015 10:09:48
4 Comment = single_pulse
Data_Format 1D COMPLEX
Dim_Size 52429
Dim_Title Proton
0 Dim Units [ppm]
P Dimensions X
Site JNM-ECA600
( Spectrometer DELTA2_NMR
Field Strength = 13.95540559[T] (590 [MHz])
=3 X_Acq_Duration 5.88251136(s]
e X_Domain 1H
f I f / X_Freq 594.17058168 [MHz]
X_Offset 5[ppm]
X_Points 65536
© X_Prescan: 1
=3 X_Resolution 0.16999542[Hz]
X_Sweep 11.14081996 [kHz]
X _Sweep_Clipped = 8.91265597 [kHz]
Irr_Domain roton
Irr Freq 594.17058168 [MHz]
] Irr_Offset 5[ppm]
< Tri_Domain = Proton
Tri_Freq 594.17058168 [MHz]
Tri_Offset 5[ppm]
Clipped FALSE
-+ Scans 8
ps Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 36
Temp_Get 26.7[dC]
4 X_90_Width 13.8[us]
=3 X Acq_Time 5.88251136[s]
X_AngTe 45[deg]
X_Atn = 3[dB]
X_Pulse 6.9[us]
«~ Irr_Mode Off
S Tri_Mode Off
Dante_ Presat FALSE
Initial Wait 1(s]
Repetition_Time 10.88251136(s]
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X : parts per Million : Proton
Filename = mn-7-98_Carbon-1-2.3df
e Author delta
N Experiment carbon. jxp
—_ Sample_Id mn-7-98
| Solvent = CHLOROFORM-D
Creation_Time 4-JUL-2014 13:28:38
<4 Revision_Time 29-APR-2015 10:10:09
Al Current_Time 29-APR-2015 10:10:22
i‘., Comment single pulse decoupled gat
Data_Format 1D COMPLEX
0 3 Dim_Size 26214
— Dim Title Carbonl3
— Dim Units = [ppm]
= Dimensions X
ite JNM-ECA600
© 4 Spectrometer DELTA2_NMR
Field Strength 13.95540559[T] (590 [MHz])
M X_Acq_Duration 0.69730304[s]
- X_Domain C
s X_Freq 149.40429612[MHz]
— X Offset 100.0(ppm]
X_Points 2

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

roton
594.17058168 [MHz]

Irr Freq
Irr Offset 5[ppm]
Clipped TRUE
Scans 256
Total_Scans 256
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Get 27.7[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 17.81dB]
Irr_Atn Noe 17.8[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]
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Filename mn-8-123_Proton-1-4.3jdf
Author delta
Experiment proton. jxp
Sample_Id mn-8-123
- Solvent CHLOROFORM-D
o Creation_Time 30-0CT-2014 18:28:44
Revision Time 29-APR-2015 10:12:13
Current_Time 29-APR-2015 10:12:27
Comment. = single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
Dim_Title Proton
Dim Units [ppm]
Dimensions X
Site 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]
o X Offset 5[ppm]
! X_Points 16384
H / f Jj’ X_Prescan: 1
X_Resolution 0.67998169 [Hz]
X_Sweep 11.14081996 [kHz]
X_Sweep_Clipped = 8.91265597 [kHz]
Irr_Domain roton
Irr Freq 594.17058168 [MHz]
Irr Offset 5[ppm]
Tri_Domain = Proton
Tri_Freq 594.17058168 [MHz]
Tri_Offset 5[ppm]
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 40
< | Temp_Get 24.7[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]
Irr_Mode off
Tri_Mode off
Dante_Presat FALSE
Initial Wait (sl
Repetition_Time = 6.47062784[s]
o
S
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5]
: h L lJ A B20
] 0Bz
© T T T T T T T T T T Hex B
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X : parts per Million : Proton
A : ;
E Filename = mn-8-123_Carbon-1-2.jdf
Author delta
e Experiment carbon. jxp
I Sample_Id mn-8-123
~ Solvent = CHLOROFORM-D
7 Creation_Time 30-0CT-2014 18:31:29
Revision_Time 29-APR-2015 10:12:50
et Current_Time 29-APR-2015 10:13:00
< Comment. single pulse decoupled gat
B Data_Format 1D COMPLEX
o Dim_Size 26214
= Dim_Title Carbon13
- Dim_Units = [ppm]
0 3 Dimensions X
— it JNM-ECA600
=~ Spectrometer DELTA2_NMR
Field Strength 13.95540559[T] (590 [MHz])
et X_Acq_Duration 0.69730304[s]
- X _Domain c
) X Freq 149.40429612 [MHz]
— X_Offset 100.0 [ppm]
< X _Points 2
=4 X_Prescans 4
X Resolution 1.43409672[Hz]
3 X_Sweep 46.9924812[kHz]
— X_Sweep_Clipped = 37.59398496 [kHz]
« Irr_Domain roton
= Irr Freq 594.17058168 [MHz]
Irr Offset 5[ppm]
= Clipped TRUE
- Scans 256
= Total_Scans 256
o Relaxation Delay = 2[s]
i Recvr_Gain 60
Temp_Get 25.4[dC]
*3 X_90_Width 9[us]
< X_Acq_Time = 0.69730304[s]
~ X_Angle 30[deg]
s X Atn 6[dB]
X_Pulse 3[us]
24 Irr_Atn_Dec 17.8[dB]
S Irr_Atn_Noe 17.8[dB]
v ] Irr Noise WALTZ
S Irr_pwidth 76[us]
« Decoupling TRUE
S Initial Wait 1[s]
Noe TRUE
4 Noe_Time 2[s]
=3 Repetition_Time 2.69730304(s]
e
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1 12 13 14 15 16 17
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 12.861 2939090 50.053 84173
2 15.277 2932898 49.947 105366
Totals
5871988 100.000 189539
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11 12 13 14 15 16 17
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 13.052 3151435 94 460 84473
2 15.269 184821 5.540 7024
Totals
3336256 100.000 91497
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X : parts per Million : Proton

7.4317
7.2600

5.5857
5.5743
5.5628
5.5514
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1.6466
1.6363

Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Spectrometer =

Field Strength
X_Acq_Duration
X _Domain

X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain

»
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K
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E

L4
W

Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get

Dante_Presat
Initial Wait
Repetition_Time =

2h

mn-9-162_Proton-2-2.jdf
delta
proton. jxp

mn-9-162

CHLOROFORM-D
12-MAY-2015 20:06:05
12-MAY-2015 20:09:35
12-MAY-2015 20:09:59

single_pulse
1D COMPLEX
13107

Proton

[ppm]

X

JINM-ECA600
DELTA2_NMR

13.95540559[T]
1.47062784[s]

(590 [MHz])

1H
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]
1

45[deg’
3(dB]

6.47062784[s]
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UV Results
Pk # Retention Time Area Area Percent Height
1 36.278 769594 49.730 15544
2 38.076 777952 50.270 14801
Totals
1547546 100.000 30345
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UV Results
Pk # Retention Time Area Area Percent Height
1 35.804 2848252 74571 50378
2 37.901 971261 25.429 18353
Totals
3819513 100.000 68731
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511
mn-9-75-gpe.als
thsat
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26934.0 Hz
200
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OFR
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OBFIN
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DEADT
PREDL
WT
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Filename
Buthor
Experiment
Sample_Id
Solvent

Spectrometer

Field Strength
X_Acq_Duration

X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

Repetition_Time

trans-2j'
(3S,5R)-2j"

mn-1-108-gpc_Proton-1-2.3jd
delta

proton. jxp

mn-1-108-gpc

22-JUN-2015 13:47:12
29-JUN-2015 14:42:37
29-JUN-2015 14:42:54

single_pulse
1D COMPLEX
13107

Proton

[ppm]

X

JINM-ECA600
DELTA2_NMR

13.95540559[T]
1.47062784[s]

(590 [MHz])

1H
594.17058168 [MHz]
5[ppm]

16384

1

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

roton
594.17058168 [MHz]
5 [ppm]

= Pr

oton
594.17058168 [MHz]
5 [ppm]
FALSE

45[deg]
3(dB]

6.47062784[s]
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trans-2j' cis-2j'
(35,5R)-2}' (3R,5R)-2j'
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46 48 50 52 54 56 58 60
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 47.104 1958028 39.223 35990
2 50.808 1945429 38.971 29076
3 53910 556055 11.139 9886
4 56.380 532498 10.667 9200
Totals
4992010 100.000 84152
100 5
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46 48 50 52 54 56 58 60
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 47.667 529509 9.775 12454
2 50.368 3516391 64917 46338
3 53.548 1267324 23.396 19103
+ 56.750 103562 1912 1701
Totals
5416786 100.000 79596
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Filename
Buthor
Experiment
Sample_Id
Solvent

Spectrometer

Field Strength
X_Acq_Duration

X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain

(o}
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mn-9-47-24h_Proton-2-2.3df
delta
proton. jxp

mn-9-47-24h

BENZENE-D6

12-JAN-2015 13:13:28
25-MAY-2015 17:39:07
25-MAY-2015 17:40:12

= single_pulse
1D COMPLEX
13107

Proton

[ppm]

X

JINM-ECA600
DELTA2_NMR

= 13.95540559[T]
0.2752512[s]

(590 [MHz])

1H
594.17058168 [MHz]
5[ppm]

16384

1

3.63304501 [Hz]
59.52380952 [kHz]
47.61904762 [kHz]

roton
594.17058168 [MHz]
5[ppm]

= Proton
594.17058168 [MHz]
5 [ppm]

FALSE

8

8

5(s]

36

23.6[dc]
13.8[us]
0.2752512(s]
45[deg]
3[aB]

6.9[us]
Off

X =Cl, OCOR

Ar = 3,5-(t-Bu)-4-MeOCgH,
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