Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Catalytic, Enantioselective 1,3-Dipolar Cycloadditions of Nitrile Imines
with Alkylidine and Arylidine Oxindoles

Anthony L. Gerten, Michael C. Slade, Kelsie M. Pugh, and Levi M. Stanley*
Department of Chemistry, lowa State University, Ames, lowa 5001 1, United States

Table of Contents

General Experimental Details S-1
Materials S-2
General Procedure for Synthesis of N-Acyl Methyleneindolinones 1a, 1e-n S-3
Characterization Data for N-Acyl Methyleneindolinones 1a, 1e-n S-3
Synthesis of (E)-1-Acetyl-3-benzylideneindolin-2-one 1b S-6
Synthesis of (£)-3-benzylidene-1-pivaloylindolin-2-one 1¢ S-6
General Procedure for Synthesis of Hydrazonoyl Bromides 2b-g S-7
Characterization Data for Hydrazonoyl Bromides 2b-g S-7
General Procedure for Synthesis of Spiro[pyrazolin-3,3'-oxindoles] 3a-t S-9
Characterization Data for Spiro[pyrazolin-3,3'-oxindoles] 3a-t S-10
Synthesis of S3a from 3d S-17
Synthesis of S3b from 3o S-18
Absolute Stereochemistry and Structure of 3g S-19
'H and >C NMR Spectra for N-Acyl Methyleneindolinones 1a, 1e-n S-20
'H and >C NMR Spectra for (E)-1-Acetyl-3-benzylideneindolin-2-one 1b S-42
'H and >C NMR Spectra for (E)-3-benzylidene-1-pivaloylindolin-2-one 1¢ S-44
'H and >C NMR Spectra for Hydrazonoyl Bromides 2b-g S-46
'H and >C NMR Spectra and HPLC Traces for Spiro[pyrazolin-3,3'-oxindoles] 3a-t S-58
'H and C NMR Spectra and HPLC Traces for S3a S-135
'H and >C NMR Spectra and HPLC Traces for S3b S-139

General Experimental Details

All air-sensitive procedures were conducted under inert atmosphere in a nitrogen-filled dry
box or by standard Schlenk techniques. All reactions were performed under an atmosphere of
nitrogen unless otherwise stated. All glassware for moisture sensitive reactions was dried at 140
°C in an oven. THF and CH,Cl, were degassed by purging with argon for 45 minutes and dried
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with a solvent purification system by passing through a one-meter column of activated alumina.
Flash column chromatography was performed on Fisher brand silica gel 60 (230-400 mesh).
Products of reactions were visualized on TLC plates under UV light or by staining with KMnOQOs,
phosphomolybdic acid, or ceric ammonium molybdate.

HRMS (ESI) analysis was performed at the lowa State University Chemical Instrumentation
Facility on an Agilent 6540 QTOF spectrometer. Optical rotations were measured on an Atago
AP-300 automatic polarimeter. HPLC analyses were carried out on a Water Alliance HPLC
system with an €2695 Separations Module and a 2489 (UV/Vis) dual wavelength detector. NMR
spectra were acquired on Varian MR-400 and Bruker Avance III 600 spectrometers at the lowa
State University Chemical Instrumentation Facility. 'H and “C NMR chemical shifts are
reported in ppm relative to residual CHCI; in CDCl; (7.26 ppm for 'H and 77.23 ppm for °C).
F NMR shifts are reported in ppm relative to trifluoroacetic acid as an external standard
(F3CCO,H = -76.55 ppm).

Materials

Unless otherwise stated, reagents were purchased from Sigma-Aldrich and used without
further purification. Methyleneindolinones Sla-k were synthesized according to literature
procedures from oxindole and the appropriate aldehyde.! Methyleneindolinone 1d was prepared
according to a previously reported procedure.” 4-Fluorophenylhydrazine and 4-
trifluoromethylphenylhydrazine were purchased from AK Scientific. Hydrazones S2a-g were
synthesized by stirring an equimolar mixture of the appropriate hydrazines and aldehydes in
CH,Cl, (0.33 M) in the presence of MgSO, until TLC analysis indicated consumption of the
aldehyde. Filtration and concentration under reduced pressure afforded the hydrazone which
was used without further purification or recrystallized from EtOH if necessary. Hydrazonoyl
bromide 2a was prepared according to a literature procedure from benzaldehyde
phenylhydrazone.> Bisoxazoline ligand L2 was prepared according to a previously reported
procedure from (1R,2S)-(+)-cis-1-amino-2-indanol.’>  (1R,2S)-(+)-cis-1-Amino-2-indanol was
purchased from Carbosynth. Magnesium bis(trifluoromethylsulfonyl)imide was purchased from
Strem Chemicals and used without further purification. Magnesium perchloroate was purchased
from Fisher Scientific and used without further purification. Powdered 4A molecular sieves
were purchased from Sigma-Aldrich and flame-dried under vacuum prior to use. N-
bromosuccinimide (NBS) and N-chlorosuccinimide (NCS) were purchased from Sigma Aldrich
and recrystallized from water before use.

1) a) Wang, G., Liu, X., Huang, T., Kuang, Y., Lin, L., Feng, X. Org. Lett. 2013, 15, 76-79. b)
Zhang, W., Go, M. Bioorg. Med. Chem. 2009, 17,2077-2090. c) Zhou, F. Lett. Org. Chem
2007, 4, 601-605.

2) Sibi, M. P., Stanley, L. M., Jasperse, C. P. J. Am. Chem. Soc. 2005, 127, 8276-82717.

3) Barnes, D. M.; Ji, J.; Fickes, M. G.; Fitzgerald, M. A.; King, S. A.; Morton, H. E.; Plagge, F.
A.; Preskill, M.; Wagaw, S. H.; Wittenberger, S. J. J. Am. Chem. Soc. 2002, 124, 13097-
13105.
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General Procedure for Synthesis of N-Acyl Methyleneindolinones 1a, 1e-n

R R
/ o N |
+ )]\ n-BulLi | 1)
@) Ph” ~Cl -78°Ctort Z~N
N
g o
Ph
S1aR =Ph 1aR =Ph
S1b R = 4-MeO-CgH,, 1e R = 4-MeO-CgH,
S1¢ R = 4-Cl-CgH, 1fR = 4-Cl-CgH,
S1d R = 4-Br-CgH, 19 R = 4-Br-CgH,
S1eR = 4-CF4-CgH, 1h R = 4-CF4-CgH,
S1fR = 3-MeO-CgHy 1i R = 3-MeO-CgH,,
S1g R = 3,4,5-MeO-CgH 1j R = 3,4,5-MeO-CgH,
S1hR = 2-F-CeH, 1k R = 2-F-CgH,
S1iR = 2-Br-CgH, 11R = 2-Br-CgH,
S1jR = (E)-t-Bu 1m R = (E)-+-Bu
S1kR = (2)-+-Bu 1nR = (2-+-Bu

To a solution of the appropriate methyleneindolinone S1 (1.0 equiv) in THF (0.1 M) at -78°C
was added n-BuLi (1.05 equiv as a 2.5 M solution in hexanes). The reaction mixture was
allowed to stir for 30 minutes before dropwise addition of benzoyl chloride (1.05 equiv). After
addition of benzoyl chloride, the reaction was allowed to warm to room temperature until TLC
analysis showed consumption of S1. After the reaction was judged to be complete by TLC
analysis, the mixture was quenched with saturated ammonium chloride and extracted with ethyl
acetate. The organic layer was separated and washed with water and brine. The organic layer
was dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The
resulting crude product was recrystallized from ethanol to give a mixture of E- and Z-
methyleneindolinone isomers. Pure E-methyleneindolinones 1 isolated by fractional
recrystallization from ethanol.

procedure from Sla (5.50 g, 24.9 mmol) to give 1a (5.27 g, 16.2 mmol, 65%) as a
yellow solid. m.p. = 153-154 °C '"H NMR (CDCl;, 600 MHz) 8 7.07 (dt, J = 7.8,
1.2 Hz 1H), 7.37 (dt, J = 1.2, 8.4 Hz 1H), 7.44-7.54 (m, 5H), 7.62 (t, J = 7.8 Hz,
1H), 7.64-7.69 (m, 2H), 7.76 (dd, J = 7.8, 0.6 Hz, 1H), 7.79-7.82 (m, 2H), 7.83 (s,
1H), 7.93 (d, J = 7.8 Hz, 1H). ®C NMR (CDCl;, 151 MHz) § 115.4, 122.3, 122.7,
124.5, 126.1, 128.3, 129.0, 129.4, 129.6, 130.3, 130.4, 133.0, 134.6, 134.7, 139.2, 140.7, 167.8,
169.6. HRMS (ESI) calcd. for C,,H;¢NO," [M+H]" 326.1181, found 326.1178.

Ph (E)-1-Benzoyl-3-benzylideneindolin-2-one (1a): Prepared according to the general
< ]
b
Z N
=0

1a

MeO (E)-1-Benzoyl-3-(4-methoxybenzylidene)indolin-2-one (1e): Prepared
O according to the general procedure from S1b (2.50 g, 9.95 mmol) to give 1e (2.32
g, 6.27 mmol, 63%) as a yellow solid. m.p. = 160-162 °C "H NMR (CDCl;, 400
O o MHz) 6 3.90 (s, 3H), 7.01 (d, /= 8.4 Hz, 1H), 7.10 (t, /= 7.6 Hz, 1H), 7.36 (t, J =
N 8.0 Hz, 1H), 7.49 (t, J= 8.0 Hz, 2H), 7.61 (t, J= 7.6 Hz, 1H), 7.67 (d, J = 8.8 Hz,
J=~0 2H), 7.75-7.83 (m, 3H), 7.86-7.96 (m, 2H). *C NMR (CDCl;, 151 MHz) § 55.5,
1e 114.3,115.2, 122.2, 122.6, 123.9, 124.2, 126.8, 128.2, 129.5, 129.8, 131.6, 132.7,
134.7, 139.3, 140.2, 161.3, 168.0, 169.6. HRMS (ESI) calcd. for Co3H sNO;3"

[M+H]" 356.1287, found 356.1272.
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(E)-1-Benzoyl-3-(4-chlorobenzylidene)indolin-2-one (1f): Prepared according to

the general procedure from Slc (1.00 g, 7.82 mmol) to give 1f (0.52 g, 2.9 mmol,
37%) as a yellow solid. m.p. = 203-205 °C '"H NMR (CDCls, 400 MHz) & 7.08 (t,
J=28.0 Hz, 1H), 7.39 (t, J = 8.0 Hz, 1H), 7.43-7.54 (m, 4H), 7.55-7.65 (m, 3H),
7.70 (d, J=17.6 Hz, 1H), 7.74 (s, 1H), 7.79 (d, J= 7.2 Hz, 2H), 7.91 (d, J = 8.4 Hz,
1H). *C NMR (CDCls, 101 MHz) & 115.5, 122.1, 122.7, 124.6, 126.6, 128.4,
129.3, 129.7, 130.7, 130.8, 133.0, 133.1, 134.6, 136.2, 137.5, 140.8, 167.6, 169.6.
HRMS (ESI) calcd. for C2,H;sNO,F" [M+H]" 360.0791, found 360.0790.

(E)-1-Benzoyl-3-(4-bromobenzylidene)indolin-2-one (1g): Prepared according
to the general procedure from S1d (2.00 g, 6.66 mmol) to give 1g (1.28 g, 3.19
mmol, 48%) as yellow solid. m.p. = 182-186 °C '"H NMR (CDCls, 400 MHz ) &
7.08 (t, J = 8.0 Hz, 1H), 7.39 (t, J = 8.0 Hz, 1H), 7.44-7.56 (m, 4H), 7.58-7.66 (m,
3H), 7.67-7.73 (m, 2H), 7.79 (d, J = 7.6 Hz, 2H), 7.91 (d, J = 8.0 Hz, 1H). “C
NMR (CDCls, 151 MHz) & 115.6, 122.1, 122.7, 124.5, 124.6, 126.7, 128.4, 129.7,
130.7, 130.9, 132.3, 133.1, 133.5, 134.6, 137.5, 140.9, 167.6, 169.6. HRMS (ESI)
calcd. for C5,H;sNO,Br" [M+H]" 404.0286, found 404.0285.

(E)-1-Benzoyl-3-(4-(trifluoromethyl)benzylidene)indolin-2-one (1h): Prepared
according to the general procedure from Sle (1.00 g, 3.46 mmol) to give 1h (0.40
g, 1.0 mmol, 29%) as a yellow solid. m.p. = 175-177 °C "H NMR (CDCls, 600
MHz) 6 7.09 (t, J = 7.8 Hz, 1H) 7.41 (t, J= 7.8 Hz, 1H), 7.52 (t, J = 7.8 Hz, 2H),
7.58-7.66 (m, 2H), 7.74-7.83 (m, 7H), 7.93 (d, J = 7.8 Hz, 1H). “*C NMR
(CDCls, 151 MHz) 6 115.7, 121.8, 122.9, 124.0 (q, J = 272.3 Hz), 124.7, 126.0 (q,
J=3.5Hz) 128.0, 128.4, 129.5, 129.7, 131.1, 131.8 (q, /= 31.4 Hz), 133.2, 134.5,
136.5, 138.3, 141.1, 167.4, 169.5. ’F NMR (CDCls, 376 MHz): & -63.5. HRMS

(ESI) calcd. for Co3H sF3NO," [M+H]" 394.1055, found 394.1062.

OMe

/
~N
[o
Z N

J=o
Ph

1i

(E)-1-Benzoyl-3-(3-methoxybenzylidene)indolin-2-one (1i): Prepared according
to the general procedure from S1f (5.00 g, 21.6 mmol) to give 1i (4.09 g, 12.5
mmol, 58%) as a yellow solid. m.p. = 135-137 °C "H NMR (CDCls;, 600 MHz) &
3.85 (s, 3H), 7.01 (dd, J = 8.4, 2.4 Hz, 1H), 7.08 (dt, J = 1.2, 12.0 Hz, 1H), 7.16 (s,
1H), 7.24 (d, J = 7.8 Hz, 1H), 7.34-7.44 (m, 2H), 7.50 (t, J = 7.8 Hz, 2H), 7.61 (t, J
= 7.8 Hz, 1H), 7.77-7.82 (m, 4H), 7.92 (d, J = 8.4 Hz, 1H). C NMR (CDCl;, 151
MHz) 6 55.6, 114.4, 115.4, 116.2, 121.8, 122.3, 123.0, 124.5, 126.4, 128.4, 129.6,
130.1, 130.4, 133.0, 134.7, 135.9, 139.0, 140.7, 160.0, 167.8, 169.6. HRMS (ESI)

caled. for Co3H sNO3™ [M+H]" 356.1287, found 356.1283.

MeO OMe

MeO O

]

(E)-1-Benzoyl-3-(3,4,5-trimethoxybenzylidene)indolin-2-one (1j): Prepared
according to the general procedure from S1g (7.50 g, 24.09 mmol) to give 1j
(2.67 g, 6.50 mmol, 27%) as a yellow solid. m.p. =191-192 °C 'H NMR
(CDCls, 600 MHz) 6 3.86 (s, 6H), 3.91 (s, 3H), 7.24 (t,J = 7.8 Hz, 1H), 7.36 (t,

O V0 J=78Hz, 1H), 745 (t,J = 7.8 Hz, 2H), 7.55 (s, 1H), 7.56-7.60 (m, 3H), 7.63
o (d,J=72Hz 1H), 7.77-7.83 (m, 3H). °C NMR (CDCl;, 151 MHz,) § 56.3,

Ph
1j

61.0,110.1, 114.7, 118.7, 123.5, 124.4, 125.5, 128.1, 128.9, 129.1, 129.6, 132.7,
134.6, 138.6, 139.2, 141.0, 152.7, 165.6, 169.8. HRMS (ESI) calcd. for

S-4



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

CysH2oNOs" [M+H]" 416.1498 found 416.1493.

F  (E)-1-Benzoyl-3-(2-fluorobenzylidene)indolin-2-one (1k): Prepared according to

the general procedure from S1h (1.00 g, 4.18 mmol) to give 1k (0.83 g, 2.4 mmol,

A 58%) as a yellow solid. m.p. = 209-211 °C '"H NMR (CDCls, 600 MHz) & 7.08 (dt,

E/ V0 J=12,78Hz, 1H), 721 (t,J = 9.6 Hz, 1H), 7.26 (t, J = 7.8 Hz, 1H), 7.39 (t, J =

o 7.8 Hz, 1H), 7.45-7.53 (m, 3H), 7.56 (d, J = 7.8 Hz, 1H), 7.62 (t, J = 7.8 Hz, 1H),

Ph 7.71 (dt, J = 1.2, 7.2 Hz, 1H), 7.78-7.82 (m, 3H), 7.92 (d, J = 7.8 Hz, 1H). *C

NMR (CDCl;, 151 MHz) 8 115.5, 116.5 (d, J = 21.1 Hz), 122.2, 122.8 (d, J = 14.7

Hz), 123.0, 124.4 (d, J = 3.6 Hz), 124.6, 128.0, 128.4, 129.7, 130.4, 130.8, 131.4, 1322 (d, J =

8.4 Hz), 133.1, 134.7, 140.9, 160.7 (d, J = 252.5 Hz), 167.3, 169.6 "“F NMR (CDCl;, 376
MHz): § -110.1 HRMS (ESI) calcd. for C2,H;sNO,F" [M+H]" 344.1087, found 344.1087.

O Br  (E)-1-Benzoyl-3-(2-bromobenzylidene)indolin-2-one (11): Prepared according to
the general procedure from S1i (1.20 g, 4.00 mmol) to give 11 (0.70 g, 1.7 mmol,

/ 43%) as a yellow solid. m.p. = 197-199 °C "H NMR (CDCls, 600 MHz) & 7.03 (dt,

O N 0 J=1.2,8.4 Hz, 1H), 7.30-7.45 (m, 4H), 7.51 (t, J = 7.8 Hz, 2H), 7.62 (tt, J = 7.8,
Yo 1.2Hz 1H),7.69 (dd,J=7.8, 1.2 Hz, 1H), 7.72 (dd, J=7.8, 1.2 Hz, 1H), 7.78-7.82
Ph (m, 3H), 7.92 (d, J = 7.8 Hz, 1H). *C NMR (CDCl;, 151 MHz) & 115.5, 121.8,
122.8, 124.2, 124.4, 127.2, 127.4, 128.2, 129.4, 130.0, 130.6, 131.2, 132.8, 133.4,

134.5, 135.1, 137.2, 140.7, 167.1, 169.4. HRMS (ESI) caled. for CH;sNO,Br" [M+H]"

404.0286 found 404.0280.
tBu (E)-1-Benzoyl-3-(2,2-dimethylpropylidene)indolin-2-one  (1m): Prepared
| according to a modified version of the general procedure from S1j (5.30 g, 26.3
o)

mmol) to give Im (0.77 g, 2.63 mmol, 10%) as a light green oil. Compound 1m
=0 was purified by flash column chromatography (98:2 hexanes:EtOAc) instead of
':?n purification by recrystallization. "H NMR (CDCls, 400 MHz) & 1.18 (s, 9H), 6.95-

7.05 (m, 2H), 7.11 (t, J = 3.6 Hz, 1H), 7.22 (t, J = 4.0 Hz, 2H), 7.33 (t, J = 7.6 Hz,
1H), 7.51-7.57 (m, 2H), 7.61 (d, J = 8.0 Hz, 1H), 7.72 (d, J = 8.0 Hz, 1H). “C NMR (CDCl;,
101 MHz) 6 28.9, 32.7, 114.9, 121.4, 124.1, 125.4, 126.1, 127.9, 129.0, 129.3, 132.5, 134.5,
140.4, 154.7, 167.8, 169.2. HRMS (ESI) calcd. for CyH20NO,  [M+H]" 306.1494, found
306.1496.

according to a modified version of the general procedure from S1k (5.30 g, 26.3

mmol) to give 1n (0.21 g, 0.68 mmol, 3%) as a light green oil. Compound 1n was

Ph):O purified by flash column chromatography (98:2 hexanes:EtOAc) instead of

1n purification by recrystallization. "H NMR (CDCls, 400 MHz) & 1.36 (s, 9H), 7.07

(s, 1H) 7.16 (dt, J = 0.8, 7.6 Hz 1H), 7.31 (dt, J = 1.2, 8.0 Hz 1H), 7.41-7.50 (m,

3H), 7.58 (t, J = 7.6 Hz, 1H), 7.72-7.78 (m, 2H), 7.81 (d, J = 8.4 Hz, 1H). *C NMR (CDCl,,

101 MHz) 6 29.3, 34.0, 114.9, 118.8, 124.4, 125.0, 125.9, 128.3, 129.0, 129.5, 132.8, 134.8,

138.8, 155.2, 165.0, 169.8. HRMS (ESI) calcd. for CyHyNO, [M+H]" 306.1494, found
306.1493.

/ tBu  (Z)-1-Benzoyl-3-(2,2-dimethylpropylidene)indolin-2-one (In): Prepared
s
N
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Synthesis of (E)-1-Acetyl-3-benzylideneindolin-2-one 1b

Me
S1a 1b

A suspension of (E)-3-benzylideneindolin-2-one S1a (13.5 g, 61 mmol) in acetic anhydride
(300 mL) was heated to 100 °C (bath temperature) with stirring overnight, during which time the
suspension cleared to a deep red-brown solution. The mixture was cooled and poured into 1.4 L
of H,O. A yellow-orange product precipitated and was dissolved by shaking with 300 mL of 1:1
‘BuOMe:Et,O. The organic layer was separated, and the aqueous layer was extracted twice more
with 300 mL of 1:1 ‘BuOMe:Et,O. The combined organic extracts were washed with aqueous
2M NaOH (2 x 350 mL), H,O (2 x 500 mL), and brine (1 x 300 mL), then dried over Na,SOs.
Filtration and concentration under reduced pressure afforded a crude orange-red solid, which was
recrystallized from EtOH (~125 mL), to afford the 1b (11.2 g, 42.5 mmol, 70%) as yellow
needles. m. p. = 123-124 °C. "H NMR (CDCls, 400 MHz) § 2.77 (s, 3H), 7.04 (t, J = 7.6 Hz,
1H), 7.33 (dt, J = 0.8, 8.0 Hz, 1H), 7.42-7.53 (m, 3H), 7.61-7.67 (m, 2H), 7.70 (d, J = 7.6 Hz,
1H), 7.89 (s, 1H), 8.32 (d, J = 8.0 Hz, 1H). ®C NMR (CDCl;, 101 MHz) § 27.1, 116.9, 122.1,
122.4, 124.7, 126.3, 129.0, 129.4, 130.3, 130.5, 134.6, 138.9, 140.5, 168.8, 171.1. HRMS (ESI)
caled. For C17H;sNO, " [M+H]" 264.1025, found 264.1023.

Synthesis of (E)-3-benzylidene-1-pivaloylindolin-2-one 1¢

Ph

Ph
/
/ o} _
+ )J\ n-BulLi o)
O tBu” "Cl -78°Ctort N
N
H

o

t-Bu
S1a 1c

To a solution of S1a (0.50 g, 2.24 mmol) in THF (50 ml) at -78°C was added n-BuLi (1.10
equiv as a 2.5 M solution in hexanes). The reaction mixture was allowed to stir for 30 minutes
before dropwise addition of pivaloyl chloride (1.05 equiv). After addition of pivaloyl chloride,
the reaction was allowed to warm to room temperature until TLC analysis showed consumption
of S1a. After the reaction was judged to be complete by TLC analysis, the mixture was quenched
with saturated ammonium chloride and extracted with ethyl acetate. The organic layer was
separated and washed with water and brine. The organic layer was dried over magnesium
sulfate, filtered, and concentrated under reduced pressure. Crude mixture was purified by flash
column chromatography to afford 1¢ in 75% yield (0.512 g, 1.68 mmol). "H NMR (CDCl;, 600
MHz) 6 1.25 (s, 9H), 6.88 (t, /= 7.8 Hz, 1H), 6.92 (d, J = 7.8 Hz, 1H), 7.22 (t,J = 7.8 Hz, 1H),
7.42-7.50 (m, 3H), 7.63-7.69 (m, 3H), 7.85 (s, IH) *C NMR (CDCl;, 151 MHz) § 27.3, 38.8,
110.5, 121.9, 122.2, 123.3, 127.7, 128.9, 129.6, 123.0, 130.1, 135.0, 138.1, 141.7, 170.8, 184.1.
HRMS (ESI) calcd. For C20H20NO," [M+H]" 306.1489, found 306.1492.
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General Procedure for Synthesis of Hydrazonoyl Bromides 2b-g

erz ,?‘rz

N _ NBS,MesS N
N| CH.Cl, N|

A J\H 0°Cto-78°Ctort A J\Br
S2a Ar' =Ph Ar2 = Ph 2a Ar' =Ph Ar2 = 4-Br-CgH,
S2b Ar' = 4-CF4-CgH,, Ar2 = Ph 2b Ar' = 4-CFg-CgHy, Ar2 = 4-Br-CeH,
S2c¢ Ar' = 3-Br-CgHy, Ar2=Ph 2¢ Ar' = 3-Br-CgHy, Ar2 = 3-Br-CgH,
S2d Ar! = 2-F-C4H,, Ar2 =Ph 2d Ar! = 2-F-CgHy4, Ar2 = 3-Br-CgH,
S2e Ar! = 2-Br-CgHy, Ar2 =Ph 2e Ar' = 2-Br-CgHy, Ar2 = 3-Br-CgH,
S2f Ar! = Ph, Ar2 = 4-F-C¢H, 2f Ar' = Ph, Ar2 = 4-F-CgH,
S2g Ar! = Ph, Ar2 = 4-CF4-CgH, 2g Ar' = Ph, Ar2 = 4-CF4-CgH,

The following general procedure was adapted from the literature.” To a suspension of NBS
(3 equiv) in dry CH,Cl, [0.2M] at 0 °C under N, was added Me,S (6 equiv). After stirring for 15
min at 0 °C, the mixture was cooled to -78 °C for 10 min and a solution of the appropriate
hydrazone S2a-g (1 equiv) in CH,Cl, [0.5M] was added. The reaction was stirred at -78 °C for 1
hr and then warmed to RT for 4 hr at which point the heterogeneous reaction mixture was
filtered through a plug of silica gel, rinsing with 10 % EtOAc/hexanes, to remove the solid
precipitates. The resulting solution was concentrated in vacuo, and the residue was purified by
flash column chromatography on silica gel using 30% CH,Cly/hexanes as eluent. This eluent
system typically afforded better separation between the desired hydrazonoyl bromide and the
hydrazone resulting from dehalogenation at the formyl position. Chromatography was
performed as rapidly as possible due to the instability of the hydrazonoyl bromides on silica gel.
8" (Z)-N'-(4-bromophenyl)-4-(trifluoromethyl)benzohydrazonoyl bromide
(2b): Prepared according to the general procedure from (£)-1-(4-bromophenyl)-
2-(4-(trifluoromethyl)benzylidene)hydrazine S2b (1.50 g, 5.68 mmol) and the
n-NH o Corey-Kim complex of NBS (3.03 g, 17.0 mmol) and dimethyl sulfide (2.11 g,
Q/lar 2.50 mL, 34.08 mmol) as the brominating agent. After chromatography, the title
compound 2b was isolated as a pink solid in 29% yield (0.700 g, 1.66 mmol).
O "H NMR (CDCls, 600 MHz): § 7.07 (dd, J = 1.2, 7.8 Hz, 2H), 7.43 (dd, J = 1.2,
7.8 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H), 7.99 (d, J = 8.4 Hz, 2H), 8.13 (s, 1H).
BC NMR (CDCl;, 151 MHz): & 114.2, 115.6, 118.6, 124.1 (q, J = 272.3 Hz), 125.6 (q, J = 3.8
Hz), 127.9, 131.3 (q, J = 32.5 Hz), 132.6, 138.9 (q, J = 1.4 Hz), 141.9. ”’F NMR (CDCl;, 565
MHz): § -63.2. HRMS (ESI) calcd. for CysH;7BroFgNy" [nitrile imine dimer + H]" 680.9719,
found 680.9716.

Bt (Z)-3-bromo-N-(4-bromophenyl)benzohydrazonoyl bromide (2c): Prepared
according to the general procedure from (E)-1-(3-bromobenzylidene)-2-(4-
bromophenyl)hydrazine S2¢ (0.825 g, 3.00 mmol) and the Corey-Kim complex

Nt of NBS (1.60 g, 9.00 mmol) and dimethyl sulfide (1.12 g, 1.32 mL, 18.0 mmol)

Br ' 5 as the brominating agent. After chromatography, the title compound 2¢ was
\©)\ isolated as a red/purple solid in 67% yield (0.900 g, 2.00 mmol). 'H NMR
2 (CDCl3, 600 MHz): 6 7.06 (d, J = 8.8 Hz, 2H), 7.26 (dd, J = 9.8, 7.8 Hz, 1H),

7.42 (d, J = 8.8 Hz), 7.49 (ddd, J = 9.0, 1.8, 1.2 Hz, 1H), 7.81 (ddd J = 7.8, 1.8,

1.2 Hz), 8.02 (t, J = 1.8 Hz, 1H), 8.05 (s, IH). C NMR (CDCl;, 151 MHz): § 113.9, 115.5,
118.4, 122.8, 126.4, 130.1, 130.5, 132.5 (two coincident signals, as determined by HSQC),
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137.6, 142.0. HRMS (ESI) calcd. for CosH7BryNy" [nitrile imine dimer + H]" 700.8181, found

700.8170.

8 (Z)-N'-(4-bromophenyl)-2-fluorobenzohydrazonoyl bromide (2e): Prepared

according to the general procedure from (E)-1-(4-bromophenyl)-2-(2-

fluorobenzylidene)hydrazine S2e (2.48 g, 11.58 mmol) and the Corey-Kim complex

NV of NBS (6.18 g, 34.73 mmol) and dimethyl sulfide (4.31 g, 5.10 mL, 69.5 mmol) as

' g,  the brominating agent. After chromatography, the title compound 2e was isolated as

. a red solid in 28% yield (1.22 g, 3.30 mmol). '"H NMR (CDCls, 400 MHz): § 7.03-

2d 7.08 (m, 2H), 7.13 (ddd, J = 10.2, 8.9, 1.2 Hz, 1H), 7.21 (dt, J = 1.2, 7.6 Hz, 1H),

7.31-7.37 (m, 1H), 7.37-7.42 (m, 2H), 7.66 (dt, J = 1.8, 7.6 Hz, 1H), 8.07 (s, 1H).

3C NMR (CDCl;, 101 MHz): 8 112.7 (d, J = 4.9 Hz), 113.7, 115.5, 116.7 (d, J = 22.3 Hz),

124.2 (d, J = 3.9 Hz), 124.6 (d, J = 10.4 Hz), 131.1 (d, J = 8.6 Hz), 131.5, 132.5, 142.1, 159.7

(d, J = 257.4 Hz). "“F NMR (CDCl;, 376 MHz): & -112.88. HRMS (ESI) calcd. for
Cy6H7Br,F,N, " [nitrile imine dimer + H]" 580.9783, found 580.9773.

B (Z)-2-bromo-N'-(4-bromophenyl)benzohydrazonoyl bromide (2e): Prepared
according to the general procedure from (E)-1-(2-bromobenzylidene)-2-(4-
bromophenyl)hydrazine S2e (2.00 g, 7.27 mmol) and the Corey-Kim complex of
n-NH o NBS (3.88 g, 21.81 mmol) and dimethyl sulfide (2.70 g, 3.20 mL, 43.6 mmol) as the

PN g ~ brominating agent. After chromatography, the title compound 2e was isolated as a

( | brown solid in 32% yield (1.00 g, 2.30 mmol). '"H NMR (CDCl;, 600 MHz): § 7.06

2 (d, J = 7.8 Hz, 2H), 7.26 (d, J = 7.8 Hz, 1H), 7.37-7.39 (m, 3H), 7.5 (dd, J = 7.2,

1.8 Hz, 1H), 7.66 (d, J = 7.8 Hz, 1H), 7.99 (s, 1H). *C NMR (CDCl;, 151 MHz): &

113.7, 115.5, 115.6, 122.6, 127.6, 130.9, 131.9, 132.4, 133.8, 137.8, 142.2. HRMS (ESI) for
CaeH7BraN, " [nitrile imine dimer + H]+ 700.8181, found 700.8169.

© (Z)-N'-(4-fluorophenyl)benzohydrazonoyl bromide (2f): Prepared according to the

general procedure using (E)-1-benzylidene-2-(4-fluorophenyl)hydrazine (2.5 g, 11.67

mmol) and the Corey-Kim complex of NBS (6.23 g, 35.01 mmol) and dimethyl sulfide

vV (4.35 g, 5.14 mL, 70.01 mmol) as the brominating agent. Upon chromatography, the

- iBr title compound X was isolated as a red solid in 54% yield (1.84 g, 6.29 mmol). 'H

of NMR (CDCls, 600 MHz): 6 6.99-7.06 (m, 2H), 7.11-7.16 (m, 2H), 7.34-7.43 (m, 3H),

7.87-7.92 (m, 2H), 7.98 (s, 1H). *C NMR (CDCls, 151 MHz): & 1149 (d, J = 7.7

Hz), 116.2 (d, J = 22.8 Hz), 119.7, 127.9, 128.6, 129.6, 135.9, 139.7 (d, J = 2.3 Hz), 158.1 (d, J

= 239.2 Hz). YF NMR (CDCls, 376 MHz): § -123.5. HRMS (ESI) calcd. for CogHoFaNy"

[nitrile imine dimer + H]" 425.1572, found 425.1569.

CFs  (Z)-N'-(4-(trifluoromethyl)phenyl)benzohydrazonoyl bromide (2g): Prepared
according to  the  general procedure from  (E)-1-benzylidene-2-(4-
(trifluoromethyl)phenyl)hydrazine S2g (0.700 g, 2.65 mmol) and the Corey-Kim

n-NH o complex of NBS (1.41 g, 7.95 mmol) and dimethyl sulfide (0.99 g, 1.17 mL, 15.9

Ph ' g, mmol) as the brominating agent. After chromatography, the title compound 2g was
29 isolated as a red solid in 44% yield (0.400 g, 1.17 mmol). '"H NMR (CDCls, 600
MHz): 6 7.24 (d, J = 8.4 Hz, 2H), 7.38-7.46 (m, 3H), 7.56 (d, J = 8.4 Hz, 2H), 7.86-

7.96 (m, 2H), 8.20 (s, 1H). “C NMR (CDCls, 151 MHz): § 113.5, 121.7, 123.2 (q, J = 32.8
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Hz), 124.7 (q, J = 270.9 Hz), 127.0 (q, J = 3.8 Hz), 128.1, 128.7, 130.1, 135.6, 145.8 (q, J = 1.2
Hz). ’F NMR (CDCl;, 376 MHz): & -62.0. HRMS (ESI) calcd. for CogH oF¢N4" [nitrile imine
dimer + H]" 525.1508, found 525.1508.

General Procedure for Synthesis of Spiro[pyrazolin-3,3'-oxindoles] 3a-t

/ L2 (11 mol %)
o + Mg(NTf,), (10 mol %) N Ar2
N Et;N, 4AMS

A" "Br
1>=o CH,Cl,, -78 °C \Ro
R1
1aR! =Ph, R2=Ph 2a Ar' = Ph Ar2 = 4-Br-C¢H, 3a-t
1b R' = Me, R2=Ph 2b Ar' = 4-CFg-CgHy, Ar2 = 4-Br-CgH,
1c R = +-Bu, R2 =Ph 2¢ Ar' = 3-Br-CgHy, Ar2 = 3-Br-CgHy4
1d R' = Ot-Bu, R2 =Ph 2d Ar' = 2-F-CgHy, Ar2 = 3-Br-CgH,

1e R =Ph, R2 = 4-MeO-CgH, 2e Ar! = 2-Br-CgH,, Ar2 = 3-Br-CgH,
1fR' = Ph, R2 = 4-Cl-CgH, 2f Ar' = Ph, Ar2 = 4-F-CgH,
1gR'=Ph,R2=4-Br-CgH,  2g Ar' =Ph, Ar2 = 4-CF5-CgH,

1h R! = Ph, R2 = 4-CF5-CgHy4

1i R' = Ph, R2 = 3-MeO-C¢H,

1j R = Ph, R2 = 3,4,5-MeO-CgH,

1k R' = Ph, R2 = 2-F-C¢H,

11R1 =Ph, R2 = 2-Br-CgH,

1m R! = Ph, R2 = (E)-+-Bu

1n R! = Ph, R2 = (2)-t-Bu

In a nitrogen-filled dry-box, Mg(NTf,), (11.7 mg, 0.0200 mmol, 0.100 equiv), L2 (7.8 mg,
0.022 mmol, 0.11 equiv), the appropriate methyleneindolinone 1 (0.200 mmol, 1.00 equiv), and
powdered 4A molecular sieves (100 mg) were added to a 1-dram vial. The appropriate
hydrazonoyl bromide 2 (0.240 mmol, 1.20 equiv) was added to a second 1-dram vial. Both vials
were sealed with a PFTE/silicone-lined septum cap and removed from the dry-box. The mixture
of Mg(NTf,),, L2, methyleneindolinone 1, and 4A molecular sieves was suspended in CH,Cl, (1
mL), allowed to stir for 15 minutes at room temperature, and cooled to -78 °C in a dry
ice/acetone bath. Hydrazonoyl bromide 2 was dissolved in CH,Cl, (1 mL) and added to the
mixture of catalyst, dipolarophile and 4A molecular sieves. The resulting mixture was allowed
to stir for five minutes at -78 °C, then triethylamine (33 pL, 0.24 mmol) was added to initiate the
cycloaddition reaction. The reaction mixture was allowed to stir for 4 h at -78 °C and monitored
by TLC. Upon consumption of the methyleneindolinone 1, the reaction mixture was filtered
through a pad of silica (eluting with EtOAc). The crude reaction mixture was concentrated under
reduced pressure. CDCIl; (0.5-0.7 mL) was added to dissolve the crude reaction mixture, and the
diastereomeric ratio was determined by '"H NMR spectroscopy. The crude reaction mixture was
purified by flash column silica gel chromatography (hexanes:EtOAc) to yield spiro[pyrazolin-
3,3'-oxindoles] 3a-t.
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Ph (3S,4'S)-1-Benzoyl-2'-(4-bromophenyl)-4',5' -diphenyl-2’ 4’ -
Ph \E dihydrospiro[indoline-3,3'-pyrazol]-2-one (3a) (Table 1, entry 5):
@ @Br Prepared according to the general procedure at half of the typical scale from
N la (32.5 mg, 0.100 mmol) and 2a (42.5 mg, 0.120 mmol). The crude
Ph/& o reaction mixture was purified by flash column chromatography (95:5

3a hexanes:EtOAc) to yield 3a (58.5 mg, 0.98 mmol, 98%) as a yellow foam

with >95:5 diastereomeric and regioisomeric ratios. The enantiomeric excess was determined by
HPLC analysis (254 nm, 25 °C) tg 7.1 min (major); tg 14.7 min (minor) [Chiracel AD-H (0.46
cm x 25 cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0 mL/min] to be 92% ee.
[a]p™ = -495.6° (c 0.46, CHCL;). 'H NMR (CDCls, 600 MHz) § 5.10 (s, 1H), 6.44 (d, J=7.2
Hz, 1H), 6.78-6.90 (m, 3H), 7.06 (bs, 2H), 7.18-7.42 (m, 13H), 7.54 (t, J = 7.8 Hz, 1H), 7.60-
7.72 (m, 2H), 7.77 (d, J = 8.4 Hz, 1H). *C NMR (CDCl3, 151 MHz) & 63.1, 77.8, 114.9, 115.6,
119.6, 124.7, 125.0, 126.8, 127.2, 128.5, 128.6, 128.7, 129.2, 129.5, 129.6, 130.5, 131.1, 132.2,
133.5, 133.6, 134.0, 140.1, 144.3, 151.3, 169.3, 174.9. HRMS (ESI) calcd. for C35sH,sN;0,Br"
[M+H]" 598.1130, found 598.1129.

Ph (3S,4'S)-1-Acetyl-2'-(4-bromophenyl)-4',5' -diphenyl-2’ 4’ -

Pho dihydrospiro[indoline-3,3'-pyrazol]-2-one (3b) (Table 1, entry 9):

@ @Br Prepared according to the general procedure from 1b (52.7 mg, 0.200

N mmol) and 2a (85.0 mg, 0.240 mmol). The crude reaction mixture was

Me): 0o purified by flash column chromatography (95:5 hexanes:EtOAc) to yield 3b

3b (81.3 mg, 0.152 mmol, 76%) as a yellow foam with >95:5 diastereomeric

and regioisomeric ratios. The enantiomeric excess was determined by HPLC analysis (254 nm,

25 °C) tr 6.7 min (major); tg 13.9 min (minor) [Chiracel AD-H (0.46 cm x 25 cm)(from Daicel

Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0 mL/min] to be 94% ee. [a]p> = -436.8° (c 0.55,

CHCl;). "H NMR (CDCl;, 600 MHz) & 2.76 (s, 3H), 5.19 (s, 1H), 6.51 (d, J = 7.2 Hz, 1H),

6.82-6.90 (m, 3H), 7.03 (bs, 2H), 7.22-7.42 (m, 9H), 7.73-7.81 (m, 2H), 8.32 (d, /= 7.8 Hz, 1H)

BC NMR (CDCl;, 151 MHz) § 26.8, 63.8, 77.2, 114.2, 116.8, 117.5, 124.2, 125.2, 126.0, 127.1,

128.6, 128.7, 129.0, 129.3, 129.4, 130.3, 131.3, 132.1, 133.8, 139.5, 143.3, 149.5, 170.7, 176.5.
HRMS (ESI) calcd. for C30Hx3BrN;O," [M+H]" 536.0974, found 536.0969.

Ph (35,4'S)-2'-(4-bromophenyl)-4',5’ -diphenyl-1-pivaloyl-2' ,4'-
Ph o %;}l dihydrospiro[indoline-3,3'-pyrazol]-2-one (3c¢) (Table 1, entry 10):
N\@\ Prepared according to the general procedure at half of the typical scale from
@ ° * 1c (30.5 mg, 0.100 mmol) and 2a (42.5 mg, 0.120 mmol). The crude
J)=0 reaction mixture was purified by flash column chromatography (95:5
3c hexanes:EtOAc) to yield 3¢ (56.0 mg, 0.97 mmol, 97%) as a yellow foam
with >95:5 diastereomeric and regioisomeric ratios. The enantiomeric

excess was determined by HPLC analysis (254 nm, 25 °C) tg 7.8 min (major); tg 28.9 min
(minor) [Chiracel AD-H (0.46 cm x 25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH,
80:20, 1.0 mL/min] to be 40% ee. [a]p> = -84.0° (c 0.88, CHCL;). '"H NMR (CDCls, 600 MHz)
o 1.24 (s, 9H), 5.16 (s, 1H), 6.35 (d, J = 7.2 Hz, 1H), 6.60 (t, J = 7.8 Hz, 1H), 6.77-6.82 (m,
2H), 6.96 (bs, 2H), 7.09 (t, J =7.8 Hz, 1H), 7.12-7.21 (m, 5H), 7.27-7.30 (m, 3H), 7.64-7.69 (m,
2H), 8.57 (s, IH) C NMR (CDCl;, 151 MHz) & 27.2, 38.7, 62.9, 77.2, 110.7, 113.7, 117.2,
122.9, 125.4, 126.7, 127.1, 128.3, 128.6, 128.9, 129.2, 129.3, 129.9, 131.6, 132.0, 134.6, 134.0,
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143.5, 149.8, 178.4, 184.1. HRMS (ESI) calcd. for CosHy0BrN3O' [M-CsHoO]" 494.0863, found
494.0861.

Ph tert-Butyl 2'-(4-bromophenyl)-2-oxo0-4',5'-diphenyl-2’,4'-
phond =N dihydrospiro[indoline-3,3'-pyrazole]-1-carboxylate (3d) (Table 1,
NO entry 11): Prepared according to the general procedure from 1d (64.3 mg,
@N © B 0.200 mmol) and 2a (85.0 mg, 0.240 mmol). The crude reaction mixture
=0 was purified by flash column chromatography (95:5 hexanes:EtOAc) to
IO o yield 3d (44.0 mg, 0.074 mmol, 37%) as a yellow foam with >95:5
diastereomeric and regioisomeric ratios. The enantiomeric excess of 3d
was determined to be 98% after cleavage of the Boc group to form S3a. [a]p™*= -345.9 (¢ 0.37,
CHCl;). "H NMR (CDCls;, 600 MHz) & 1.64 (s, 9H), 5.13 (s, 1H), 6.38 (d, J= 3.6 Hz, 1H), 6.71
(t,J=7.8 Hz, 1H), 6.76 (d, J=9.0 Hz, 2H), 6.92 (bs, 2H), 7.11-7.24 (m, 6H), 7.26-7.30 (m, 3H),
7.62-7.68 (m, 2H), 7.87 (d, J = 8.4 Hz, 1H). C NMR (CDCls, 151 MHz) § 28.3, 63.6, 77.1,
85.4, 113.9, 1154, 117.4, 123.9, 124.4, 126.1, 127.1, 128.4, 128.6, 128.9, 129.2, 129.4, 130.1,
131.4,132.0, 134.2, 139.2, 143.2,149.2, 149.3, 173.8. HRMS (ESI) calcd. for C33H,oN;0;Br"
[M+H]" 594.1392, found 594.1384.

MO Ph (3S,4'S)-1-benzoyl-2' -(4-bromophenyl)-4’ -(4-methoxyphenyl)-5' -
© \E phenyl-2' 4’ -dihydrospiro[indoline-3,3’-pyrazol]-2-one 3e)
N g@Br (Table 2, entry 1): Prepared according to the general procedure

Z N from 1e (71.1 mg, 0.200 mmol) and 2a (85.0 mg, 0.240 mmol). The

Ph)QO crude reaction mixture was purified by flash column chromatography

3e (95:5 hexanes:EtOAc) to yield 3e (102 mg, 0.162 mmol, 81%) as a

yellow foam with >95:5 diastereomeric and regioisomeric ratios. The enantiomeric excess was
determined by HPLC analysis (254 nm, 25 °C) tg 11.0 min (major); tg 21.9 min (minor)
[Chiracel AD-H (0.46 cm x 25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0
mL/min] to be 99% ee. [o]p> = -627.1° (¢ 0.47, CHCL;). "H NMR (CDCls, 400 MHz) § 3.67 (s,
3H), 4.95 (s, 1H), 6.41 (d, /= 7.2 Hz, 1H), 6.68 (d, J = 8.4 Hz, 2H), 6.72-6.83 (m, 3H), 6.87 (bs,
2H), 7.14-7.29 (m, 10H), 7.44 (t, J = 7.6 Hz, 1H), 7.49-7.60 (m, 2H), 7.68 (d, J= 8 Hz, 1H). “C
NMR (CDClIs, 101 MHz) & 55.5, 62.4, 77.8, 114.5, 114.9, 115.6, 119.6, 124.8, 125.1, 126.0,
126.9, 127.2, 128.5, 128.6, 129.4, 129.5, 130.4, 130.8, 131.2, 132.2, 133.5, 133.6, 140.1, 144.3,
151.6, 159.8, 169.3, 174.9. HRMS (ESI) calcd. for C3sH27N;03Br" [M+H]" 628.1236, found
628.1225.

ol Ph (3S,4'S)-1-benzoyl-2’ -(4-bromophenyl)-4' -(4-chlorophenyl)-5' -
\Q \E phenyl-2',4’-dihydrospiro[indoline-3,3'-pyrazol]-2-one (3f) (Table
@ S@Br 2, entry 2): Prepared according to the general procedure from 1f (72.0

Z N mg, 0.200 mmol) and 2a (85.0 mg, 0.240 mmol). The crude reaction

Ph)io mixture was purified by flash column chromatography (95:5

st hexanes:EtOAc) to yield 3f (109 mg, 0.172 mmol, 86%) as a yellow

foam with >95:5 diastereomeric and regioisomeric ratios. The enantiomeric excess was
determined by HPLC analysis (254 nm, 25 °C) tg 8.4 min (major); tg 16.5 min (minor) [Chiracel
AD-H (0.46 cm x 25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0 mL/min]

to be 99% ee. [a]p>’ =-396.1° (¢ 0.62, CHCL;). '"H NMR (CDCls, 600 MHz) & 5.09 (s, 1H), 6.51
(d, J= 6.6 Hz, 1H), 6.87 (d, J = 9.0 Hz, 2H), 6.96 (dt, J = 0.6, 7.8 Hz, 1H), 7.01 (bs, 2H), 7.21-
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7.39 (m, 13H), 7.57 (t, J = 7.8 Hz, 1H), 7.58-7.66 (m, 2H), 7.80 (d, J = 8.4 Hz, 1H) “C NMR
(CDCls, 151 MHz) & 62.2, 77.7, 115.1, 115.9, 119.7, 124.4, 125.2, 126.7, 127.1, 128.5, 128.7,
129.4, 129.6, 129.7, 130.7, 130.8, 130.9, 132.2, 132.4, 133.4, 133.6, 134.7, 140.2, 144.1, 151.0,
169.2, 174.6. HRMS (ESI) calcd. for C3sH,4N30,BrC1" [M+H]" 632.0740, found 632.0720.

B Ph (3S,4’S)-1-benzoyl-2’ 4’ -bis(4-bromophenyl)-5'-phenyl-2' 4’ -
\Q U dihydrospiro[indoline-3,3'-pyrazol]-2-one (3g) (Table 2, entry 3):
@Br Prepared according to the general procedure from 1g (80.8 mg, 0.200

mmol) and 2a (85.0 mg, 0.240 mmol). The crude reaction mixture was

Ph)*o purified by flash column chromatography (95:5 hexanes:EtOAc) to

39 yield 3g (85.3 mg, 0.126 mmol, 63%) as a yellow foam with a 90:10
diastereomeric ratio and a >95:5 regioisomeric ratio. The enantiomeric excess was determined

by HPLC analysis (254 nm, 25 °C) tg 9.0 min (major); tg 17.2 min (minor) [Chiracel AD-H (0.46

cm x 25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0 mL/min] to be 94% ee.

[a]p = -506.8° (¢ 0.59, CHCL;). '"H NMR (CDCls, 600 MHz) & 5.12 (s, 1H), 6.40 (dd, J = 7.8,

0.6 Hz, 1H), 6.68 (dt, J = 0.6, 7.2 Hz, 1H), 6.77-6.86 (m, 7H), 7.13 (dt, J = 1.2, 7.8 Hz, 2H),

7.16-7.19 (m, 2H), 7.27-7.31 (m, 6H) 7.59-7.64 (m, 3H). “C NMR (CDCl;, 151 MHz) § 62.2,

77.6, 115.1, 115.9, 119.7, 122.8, 124.3, 125.2, 126.7, 127.1, 128.5, 128.7, 129.6, 129.7, 130.7,

130.8, 131.2, 132.2, 132.4, 133.2, 133.4, 133.56, 140.7, 144.1, 151.0, 169.2, 174.5. HRMS

(ESI) calcd. for C35H24I\I302B1‘2+ [M+H]+ 6760235, found 676.0204.

FiC h (38,4'S)-1-benzoyl-2’ -(4-bromophenyl)-5’-phenyl-4' -(4-
@ - E (trifluoromethyl)phenyl)-2',4’-dihydrospiro[indoline-3,3’ -
©\ @B, pyrazol]-2-one (3h) (Table 2, entry 4): Prepared according to the

N general procedure from 1h (78.7 mg, 0.200 mmol) and 2a (85.0 mg,

Ph)to 0.240 mmol). The crude reaction mixture was purified by flash

3h column chromatography (95:5 hexanes:EtOAc) to yield 3h (108 mg,

0.162 mmol, 81%) as a yellow foam with >95:5 diastereomeric and regioisomeric ratios. The
enantiomeric excess was determined by HPLC analysis (254 nm, 25 °C) tg 7.4 min (major); tr
15.3 min (minor) [Chiracel AD-H (0.46 cm x 25c¢m)(from Daicel Chemical Ind., Ltd.) hexane/i-
PrOH, 90:10, 1.0 mL/min] to be 80% ece. [a]p>’ = -433.4° (¢ 0.65, CHCL;). '"H NMR (CDCl;,
400 MHz) 6 5.12 (s, 1H), 6.36 (d, J = 7.6 Hz, 1H), 6.80-6.90 (m, 3H), 7.17 (bs, 2H), 7.22-7.37
(m, 10H), 7.46-7.55 (m, 3H), 7.55-7.63 (m, 2H), 7.75 (d, J = 8.0 Hz, 1H). *C NMR (CDCl,,
151 MHz) 6 62.4,77.8, 115.1, 116.1, 119.8, 124.0 (q, J = 272.25 Hz), 124.2, 125.1, 126.1 (q, J =
3.62 Hz), 126.5, 127.0, 128.5, 128.8, 129.6, 129.8, 130.1, 130.70, 130.74 (¢, J=32.8 Hz), 130.9,

132.3, 133.4, 133.6, 138.3, 140.2, 144.0, 150.7, 169.2, 174.4. ’F NMR (CDCls;, 376 MHz): & -
63.1. HRMS (ESI) calcd. for C3¢H24F3N30,Br” [M+H]" 666.1004, found 666.0973.

MO o, (3S,4'S)-1-benzoyl-2'-(4-bromophenyl)-4’ -(3-methoxyphenyl)-5'-
SN phenyl-2' 4’ -dihydrospiro[indoline-3,3'-pyrazol]-2-one (3i) (Table 2,

\ N\©\ entry 5): Prepared according to the general procedure from 1i (71.1 mg,
@N 0 B 0.200 mmol) and 2a (85.0 mg, 0.24 mmol). The crude reaction mixture
o was purified by flash column chromatography (95:5 hexanes:EtOAc) to

Ph yield 3i (113 mg, 0.180 mmol, 90%) as a yellow foam with a 90:10
diastereomeric ratio and a >95:5 regioisomeric ratio. The enantiomeric
excess was determined by HPLC analysis (254 nm, 25 °C) tg 8.2 min (major); tg 19.9 min

3i
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(minor) [Chiracel AD-H (0.46 cm x 25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH,
90:10, 1.0 mL/min] to be 94% ee. [a]p>® = -497.4° (¢ 0.39, CHCl;). 'H NMR (CDCl;, 600
MHz) & 3.68 (s, 3H), 5.06 (s, 1H), 6.54 (d, J = 7.8 Hz, 1H), 6.62-6.73 (m, 1H), 6.78-6.83 (m,
1H), 6.84-6.93 (m, 3H), 7.17 (t, J = 7.8 Hz, 1H), 7.24-7.39 (m, 11H), 7.54 (t, J = 7.2 Hz, 1H),
7.62-7.70 (m, 2H), 7.78 (d, J = 8.4 Hz, 1H). *C NMR (CDCl;, 151 MHz) & 55.5, 63.0, 77.8,
114.1, 114.9, 115.3, 115.6, 119.6, 121.9, 124.6, 125.0, 126.7, 127.1, 128.5, 128.6, 129.48,
129.53, 130.2, 130.5, 131.2, 132.2, 133.47, 133.53, 135.4, 140.1, 144.2, 151.3, 160.2, 169.3,
174.8. HRMS (ESI) calcd. for C3sH,7N303Br” [M+H]" 628.1236, found 628.1219.

(3S,4'S)-1-benzoyl-2'-(4-bromophenyl)-5’-phenyl-4'-(3,4,5-

MeoMeo Ph trimethoxyphenyl)-2',4'-dihydrospiro[indoline-3,3'-pyrazol]-2-
v/ N one (3j) (Table 2, entry 6): Prepared according to the general

MeO NO procedure from 1j (83.0 mg, 0.200 mmol) and 2a (85.0 mg, 0.240
L N ° B mmol). The crude reaction mixture was purified by flash column

=0 chromatography (80:20 hexanes:EtOAc) to yield 3j (125 mg, 0.182

P*},i mmol, 91%) as a yellow foam with >95:5 diastereomeric and

regioisomeric ratios. The enantiomeric excess was determined by
HPLC analysis (254 nm, 25 °C) tg 6.7 min (major); tg 37.6 min (minor) [Chiracel AD-H (0.46
cm x 25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0 mL/min] to be 61% ee.
[a]p?® = -22.2 (¢ 0.63, CHCL;). '"H NMR (CDCl;, 600 MHz) & 3.56 (s, 6H), 3.89 (s, 3H), 5.28 (s,
1H), 6.14 (s, 2H), 6.85 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 7.8 Hz, 2H), 7.21-7.34 (m, 8H), 7.40-
7.49 (m, 2H), 7.52-7.62 (m, 3H), 7.70 (d, J = 7.2 Hz, 1H), 7.89 (d, ] = 8.4 Hz, 1H). “C NMR
(CDCl;, 151 MHz) 6 56.2, 61.1, 68.3, 78.7, 107.3, 113.8, 116.3, 116.8, 123.8, 126.5, 127.0,
128.1, 128.6, 129.2, 129.6, 130.2, 130.6, 131.1, 132.2, 133.1, 133.3, 138.4, 139.9, 143.2, 147.6,
153.5, 168.7, 171.6. HRMS (ESI) caled. for CisH3N3;OsBr' [M+H]" 688.1447, found
688.1440.

Feh (3S,4'S)-1-benzoyl-2'-(4-bromophenyl)-4’-(2-fluorophenyl)-5' -

Q =N phenyl-2' 4’ -dihydrospiro[indoline-3,3'-pyrazol]-2-one (3k) (Table 2,

©\ NSQ\BF entry 8): Prepared according to the general procedure from 1k (68.7 mg,

N 0.200 mmol) and 2a (85.0 mg, 0.24 mmol). The crude reaction mixture

F>h/¥o was purified by flash column chromatography (95:5 hexanes:EtOAc) to

3k yield 3k (104 mg, 0.168 mmol, 84%) as a yellow foam with >95:5

diastereomeric and regioisomeric ratios. The enantiomeric excess was

determined by HPLC analysis (254 nm, 25 °C) tg 8.1 min (major); tg 12.4 min (minor) [Chiracel

AD-H (0.46 cm x 25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0 mL/min]

to be 92% ee. [a]p>’=-323.0° (¢ 0.52, CHCL). "H NMR (CDCls, 600 MHz) § 5.55 (s, 1H), 6.45

(d, J=17.8 Hz, 1H), 6.78-6.91 (m, 4H), 7.08 (t, J = 7.8 Hz, 1H), 7.18 (t, J = 7.2 Hz, 1H), 7.20-

7.26 (m, 1H), 7.28-7.37 (m, 6H), 7.40 (t, J = 7.8 Hz, 2H), 7.46 (d, J = 7.2 Hz, 2H), 7.56 (t, J =

7.2 Hz, 1H), 7.62-7.69 (m, 2H), 7.84 (d, J = 8.4 Hz, 1H). *C NMR (CDCls, 151 MHz) & 55.4,

115.2,115.8 (d, /=219 Hz), 118.7, 121.8 (d, J = 15.1 Hz), 124.5, 124.61, 124.62, 124.8, 126.1,

126.9, 128.5, 128.7, 129.46, 129.56, 130.5, 130.6, 130.9, 132.2, 133.4, 133.7, 140.4, 143.7,

149.1, 160.7 (d, J = 248.1Hz), 169.0, 174.9. "F NMR (CDCls;, 376 MHz): § -116.5. HRMS
(ESI) calcd. for C3sH24N30,BrF" [M+H]" 616.1036, found 616.1030.
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Bren (3S,4'S)-1-benzoyl-4'-(2-bromophenyl)-2’-(4-bromophenyl)-5'-
Q =N phenyl-2’ 4’ -dihydrospiro[indoline-3,3'-pyrazol]-2-one (31) (Table 2,
NO entry 9): Prepared according to the general procedure from 11 (80.8 mg,
@N © " 0.200 mmol) and 2a (85.0 mg, 0.240 mmol). The crude reaction mixture
=0 was purified by flash column chromatography (95:5 hexanes:EtOAc) to
o yield 31 (58.3 mg, 0.086 mmol, 43%) as a yellow foam with >95:5
diastereomeric and regioisomeric ratios. The enantiomeric excess was
determined by HPLC analysis (254 nm, 25 °C) tg 7.3 min (major); tg 13.0 min (minor) [Chiracel
AD-H (0.46 cm x 25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0 mL/min]
to be 0% ee. "H NMR (CDCls, 600 MHz): & 5.56 (s, 1H), 6.24 (d, J = 11.4 Hz, 1H), 6.66-6.79
(m, 3H), 6.96-7.06 (m, 1H), 7.09-7.21 (m, 8H), 7.22-7.35 (m, 6H), 7.42 (t, J = 10.8 Hz, 1H),
7.45-7.51 (m, 2H), 7.71 (d, J = 12 Hz, 1H). *C NMR (CDCl;, 101 MHz) & 61.4, 77.4, 115.2,
115.6, 119.4, 124.5, 124.8, 126.1, 126.4, 127.0, 128.1, 128.5, 128.8, 129.57, 129.61, 130.2,
130.6, 130.8, 131.0, 132.2, 133.3, 133.4, 133.6, 133.8, 141.1, 144.0, 150.5, 169.0, 174.6. HRMS
(ESI) caled. for C35H24I\I302B1‘2+ [M+H]+ 6760235, found 676.0228.

Ph (3S,4'S)-1-benzoyl-2' -(4-bromophenyl)-4' -(tert-butyl)-5'-phenyl-2' ,4'-
tBu E dihydrospiro[indoline-3,3'-pyrazol]-2-one (3m) (Table 2, entry 10):
©\ S@Br Prepared according to the general procedure from 1m (61.1 mg, 0.200
N mmol) and 2a (85.0 mg, 0.240 mmol). The crude reaction mixture was
Ph/&O purified by flash column chromatography (95:5 hexanes:EtOAc) to yield
3m 3m (81.0 mg, 0.140 mmol, 70%) as a tan foam with >95:5 diastereomeric
and regioisomeric ratios. The enantiomeric excess was determined by HPLC analysis (254 nm,
25 °C) tg 4.8 min (major); tg 39.5 min (minor) [Chiracel AD-H (0.46 cm x 25c¢m)(from Daicel
Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0 mL/min] to be 99% ee. [a]p> = -258.6 (c 0.52,
CHCl;). "H NMR (CDCls, 600 MHz) & 0.87 (s, 9H), 4.17 (s, 1H), 6.76 (d, J = 9 Hz, 2H), 7.19-
7.26 (m, 3H), 7.36-7.43 (m, 3H), 7.43-7.50 (m, 3H), 7.51-7.57 (m, 2H), 7.57-7.64 (m, 3H), 7.67
(d, J=7.8 Hz, 1H), 7.81 (d, J = 7.8 Hz, 1H). *C NMR (CDCl;, 151 MHz) § 29.9, 34.8, 70.8,
78.2, 114.9, 115.7, 119.1, 125.0, 125.2, 128.2, 128.4, 128.5, 128.6, 129.1, 129.7, 130.9, 131.9,
133.6, 133.7, 135.2, 140.5, 143.6, 153.9, 169.2, 176.5. HRMS (ESI) calcd. for C33HyoN;0,Br"
[M+H]" 578.1443, found 578.1440.

t-Bu

Ph (3S,4'R)-1-benzoyl-2'-(4-bromophenyl)-4' -(tert-butyl)-5'-phenyl-2’ 4’ -
—<§i @ dihydrospiro[indoline-3,3'-pyrazol]-2-one (3n) (Equation 1): Prepared
0 Br

©\ " according to the general procedure from In (61.1 mg, 0.200 mmol) and 2a
N (85.0 mg, 0.240 mmol). The crude reaction mixture was purified by flash
Ph\FO column chromatography (95:5 hexanes:EtOAc) to yield 3n (74.0 mg, 0.128

3n mmol, 64%) as a tan foam with >95:5 diastereomeric and regioisomeric

ratios. The enantiomeric excess was determined by HPLC analysis (254 nm, 25 °C) tg 6.5 min
(minor); tg 13.8 min (major) [Chiracel AD-H (0.46 cm x 25cm)(from Daicel Chemical Ind., Ltd.)
hexane/i-PrOH, 90:10, 1.0 mL/min] to be 66% ee. [a]p>® = -194.4 (¢ 0.36, CHCL;). 'H NMR
(CDCls, 600 MHz): 6 0.97 (s, 9H), 4.01 (s, 1H), 6.86 (d, J = 9.0 Hz, 2H), 7.24 (t, J = 7.8 Hz,
1H), 7.30 (d, J = 9.0 Hz, 2H), 7.35-7.52 (m, 9H), 7.55-7.64 (m, 3H), 7.70 (d, J = 8.4 Hz, 1H).
3C NMR (CDCl;, 151 MHz) & 29.7, 35.0, 73.2, 78.3, 115.4, 115.6, 120.0, 123.4, 126.2, 128.1,
128.5, 128.6, 129.1, 129.7, 130.4, 131.0, 132.0, 133.5, 133.9, 135.2, 138.8, 143.5, 153.6, 169.4,
172.7. HRMS (ESI) calcd. for C33H,0N30,Br" [M+H]" 578.1443, found 578.1444.
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(3S,4'S)-1-benzoyl-2'-(4-bromophenyl)-4’ -phenyl-5'-(4-
(trifluoromethyl)phenyl)-2',4’-dihydrospiro[indoline-3,3’-pyrazol]-2-
one (30) (Table 3, entry 1): Prepared according to the general procedure
from la (65 mg, 0.20 mmol) and 2b (101 mg, 0.24 mmol). The crude
reaction mixture was purified by flash column chromatography (95:5
hexanes:EtOAc) to give 30 (114 mg, 0.172 mmol, 86%) as a yellow foam
with >95:5 diastereomeric and regioisomeric ratios. The enantiomeric excess
was determined by HPLC analysis (254 nm, 25 °C) tg 8.22 min (major); tg
20.84 min (minor) [Chiracel AD-H (0.46 cm x 25c¢m)(from Daicel Chemical
Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0 mL/min] to be 94% ee. [o]p>=-370.5 (¢ 0.50, CHCL;). 'H
NMR (CDCls, 600 MHz): & 5.11 (s, 1H), 6.45 (dd, J = 1.2, 7.8, Hz, 1H), 6.82-6.90 (m, 3H),
6.95-7.10 (br s, 2H), 7.23-7.30 (br s, 2H), 7.31-7.35 (m, 5H), 7.37 (t, J = 8.4 Hz, 2H), 7.49-7.53
(m, 3H), 7.55 (t, 7.2 Hz, 1H), 7.74 (d, J = 7.8 Hz, 2H), 7.77 (d, J = 7.2 Hz, 1H). ”F NMR
(CDCl3, 376 MHz): § -63.2. HRMS (ESI) Exact mass calcd. for C3¢Hp4BrF;N;0," [M+H]"
666.0999, found: 666.0996. This material was contaminated by traces of the starting alkylidene
oxindole; to separate them, the N-benzoyl group was cleaved as described below.

(3S,4'S)-1-benzoyl-5'-(3-bromophenyl)-2'-(4-bromophenyl)-4' -phenyl-
2’ ,4'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (3p) (Table 3, entry 2):
Prepared according to the general procedure from 1a (65 mg, 0.20 mmol)
and 2¢ (104 mg, 0.24 mmol). The crude reaction mixture was purified by
flash column chromatography (95:5 hexanes:EtOAc) to give 3p (98.0 mg,
0.145 mmol, 72%) as a yellow foam with >95:5 diastereomeric and
regioisomeric ratios. The enantiomeric excess was determined by HPLC
analysis (254 nm, 25 °C) tg 6.81 min (major); tg 10.90 min (minor)
[Chiracel AD-H (0.46 cm x 25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0
mL/min] to be 84% ee. [a]p>= -420.0 (¢ 0.50, CHCL;). "H NMR (CDCl;, 600 MHz): § 5.04 (s,
1H), 6.42 (dd, J = 1.2, 7.8 Hz, 1H), 6.81-6.88 (m, 3H)), 6.95-7.08 (br s, 1H), 7.10 (t, J = 7.8 Hz,
1H), 7.24-7.28 (br s, 3H), 7.29-7.34 (m, 5H), 7.36 (t, J = 7.8 Hz, 2H), 7.40 (dt, J = 1.2, 7.8 Hz,
2H), 7.54 (tt, J = 1.2, 7.2 Hz, 1H), 7.77 (d, J = 8.4 Hz, 1H), 7.93 (t, J = 1.8 Hz, 1H). ®C NMR
(CDCl3, 151 MHz) & 62.7, 77.9, 115.0, 115.9, 119.6, 122.9, 124.3, 125.0, 125.6, 126.7, 128.5,
128.9, 129.3, 129.5, 129.8, 130.1 (two coincident resonances, as determined by HSQC), 130.6,
132.2, 132.3, 133.2, 133.47, 133.52, 133.54, 140.2, 143.8, 149.8, 169.2, 174.7. HRMS (ESI)
Exact mass calcd. for C3sHo4BrN3O," [M+H]" 676.0230, found 676.0254.

(3S,4'S)-1-benzoyl-2'-(4-bromophenyl)-5'-(2-fluorophenyl)-4’ -phenyl-
2’ 4'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (3q) (Table 3, entry 3):
N Prepared according to the general procedure from 1a (65 mg, 0.20 mmol)
N@Br and 2e (89 mg, 0.24 mmol). The crude reaction mixture was purified by
N flash column chromatography (95:5 hexanes:EtOAc) to give 3q (111 mg,
Ph)Qo 0.180 mmol, 90%) as a yellow foam with >95:5 diastereomeric and
regioisomeric ratios. The enantiomeric excess was determined by HPLC
analysis (254 nm, 25 °C) tg 6.51 min (major); tg 11.07 min (minor)
[Chiracel AD-H (0.46 cm x 25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0
mL/min] to be 90% ee. [a]p>>=-539.3 (c 0.51, CHCL;). '"H NMR (CDCl;, 400 MHz): § 5.27 (d,

F

Pho

3q

S-15



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

J =2 Hz, 1H), 6.40 (d, J = 8 Hz, 1H), 6.78-6.85 (m, 3H), 6.90 (dd, J = 8.4, 11.6 Hz, 1H), 6.98-
7.03 (m, 2H), 7.10 (t, J = 7.6 Hz, 1H), 7.16-7.25 (m, 4H), 7.25-7.38 (m, 7H), 7.51 (dt, J = 0.8,
7.2 Hz, 1H), 7.75 (d, J = 8 Hz, 1H), 8.00 (t, J = 7.6 Hz, 1H). *C NMR (CDCl;, 101 MHz) §
64.4 (d, J = 6.5 Hz), 77.5 (d, J = 4.8 Hz), 114.9, 115.7, 116.6 (d, J = 22.5 Hz), 119.4 (d, J =
11.0 Hz), 119.5, 124.4, 1244 (d, J = 8.5 Hz), 125.0, 126.6, 128.48, 128.51, 128.9, 129.45,
129.49, 129.54, 130.5, 131.2 (d, J = 8.6 Hz), 132.2, 133.47, 133.53, 133.9, 140.1, 144.0, 148.2
(d, J = 3.8 Hz), 160.4 (d, J = 254.7 Hz), 169.2, 174.7. F NMR (CDCl;, 376 MHz) & -112.88.
HRMS (ESI) Exact mass calcd. for C3sHx4BrEN3;O," [M+H]™ 616.1030; found: 616.1028.

(3S,4'S)-1-benzoyl-5-(2-bromophenyl)-2'-(4-bromophenyl)-4’ -phenyl-
2',4'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (3r) (Table 3, entry 4):
phoad N Prepared according to the general procedure from 1a (65 mg, 0.20 mmol)

N©B and 2e (104 mg, 0.24 mmol). The crude reaction mixture was purified by
@\N © " flash column chromatography (95:5 hexanes:EtOAc) to give 3r (110 mg,
=0 0.162 mmol, 81%) as a yellow foam with >95:5 diastereomeric and

Ph . : . s . .
ar regioisomeric ratios. The enantiomeric excess was determined by HPLC
analysis (254 nm, 25 °C) tg 9.38 min (major); tg 20.16 min (minor)
[Chiracel AD-H (0.46 cm x 25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0
mL/min] to be 62% ee. [a]p>=-247.0 (c 0.51, CHCL;). "H NMR (CDCl;, 600 MHz): § 5.70 (s,
1H), 6.61 (dd, J = 1.2, 7.8 Hz, 1H), 6.83-6.88 (m, 3H), 7.02-7.05 (m, 2H), 7.13 (dt, J = 1.2, 7.8
Hz, 1H), 7.18-7.22 (m, 3H), 7.23-7.27 (m, 2H), 7.28-7.31 (m, 2H), 7.40 (t, J = 8.4 Hz, 2H), 7.44
(dd, J = 1.8, 7.8 Hz, 2H), 7.55-7.59 (m, 2H), 7.60 (dd, J = 1.2, 7.8 Hz, 1H), 7.70 (d, J = 8.4 Hz,
1H). ®C NMR (CDCl;, 151 MHz): § 64.8, 77.9, 114.9, 115.5, 119.1, 122.0, 124.3, 124.9, 126.5,
127.5, 128.5, 128.6, 128.9, 129.7, 129.8, 130.39, 130.44, 131.6, 132.0, 132.2, 133.2, 133.5,
133.6, 134.6, 139.9, 143.7, 150.5, 169.1, 174.8. HRMS (ESI) Exact mass calcd. for

C35H,4BroN3;0, [M+H]" 676.0230, found 676.0225.

Br

Ph (3S,4’S)-1-benzoyl-2' -(4-fluorophenyl)-4' ,5'-diphenyl-2' 4’ -
Ph<§£ dihydrospiro[indoline-3,3'-pyrazol]-2-one (3s) (Table 3, entry 5):
©\ @\F Prepared according to the general procedure from 1a (65 mg, 0.20 mmol)
N and 2f (70 mg, 0.24 mmol). The crude reaction mixture was purified by
Ph)QO flash column chromatography (95:5 hexanes:EtOAc) to give 3s (89.0 mg,

3s 0.166 mmol, 83%) as a yellow foam with >95:5 diastereomeric and

regioisomeric ratios. The enantiomeric excess was determined by HPLC
analysis (254 nm, 25 °C) tg 6.05 min (major); tg 10.70 min (minor) [Chiracel AD-H (0.46 cm x
25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0 mL/min] to be 91% ee.
[a]p>*=-617.0 (c 0.56, CHCL;). "H NMR (CDCls, 400 MHz): & 5.09 (s, 1H), 6.45 (dd, J =8, 0.8
Hz, 1H), 6.87 (dt, J = 0.8, 7.6 Hz 1H), 6.92-6.97 (m, 4H), 7.10 (bs, 2H), 7.21 (dd, J = 8, 1.2 Hz,
2H), 7.24-7.30 (m, 6H), 7.31-7.37 (m, 3H), 7.52 (t, J = 7.6 Hz, 1H), 7.62-7.69 (m, 2H), 7.76 (d, J
= 8.4 Hz, 1H). ®C NMR (CDCl;, 101 MHZ) & 62.6, 78.4, 114.8, 115.7, 115.9, 120.8 (d, ] = 7.9
Hz) 124.8, 124.9, 126.9, 127.1, 128.4, 128.6, 129.2, 129.4, 129.5, 129.7, 130.4, 131.2, 133.4,
133.6, 134.1, 140.4, 141.5 (d, J = 2.4 Hz) 151.7, 159.5 (d, J = 243.9 Hz) 169.3, 174.8. ’"F NMR
(CDCl3, 376 MHz): § -120.1.  HRMS (ESI) Exact mass calcd. for C3sHysFN3;O, [M+H]
538.1925, found 538.1925.
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Ph (3S,4'S)-1-benzoyl-4' 5’ -diphenyl-2' -(4-(trifluoromethyl)phenyl)-2’ 4’ -
Phe E dihydrospiro[indoline-3,3'-pyrazol]-2-one (3t) (Table 3, entry 6):
;©\CF3 Prepared according to the general procedure from 1a (65 mg, 0.20 mmol)
and 2g (82 mg, 0.24 mmol). The crude reaction mixture was purified by
Ph)Q © flash column chromatography (95:5 hexanes:EtOAc) to give 3t (103 mg,
3t 0.174 mmol, 87%) as a yellow foam with >95:5 diastereomeric and
regioisomeric ratios. The enantiomeric excess was determined by HPLC
analysis (254 nm, 25 °C) tg 5.18 min (major); tg 8.61 min (minor) [Chiracel AD-H (0.46 cm x
25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 90:10, 1.0 mL/min] to be 90% ee.
[a]p>*=-450.9 (¢ 0.51, CHCL;). "H NMR (CDCls, 600 MHz): & 5.16 (s, 1H), 6.47 (d, J = 7.8 Hz,
1H), 6.83 (t, J = 7.8 Hz, 1H), 6.95-7.05 (br m, 2H), 7.05 (d, J = 7.8 Hz, 2H), 7.24-7.35 (m, 9H),
7.36 (t, J = 7.8 Hz, 1H), 7.44-7.47 (m, 4H), 7.54 (t, J = 7.8 Hz, 1H), 7.58-7.73 (m, 2H), 7.83 (d,
J = 8.4 Hz, IH). ®C NMR (CDCl;, 151 MHz) & 63.6, 77.2, 115.2, 115.9, 123.7 (q, J = 32.6 Hz),
124.5, 124.6 (q, J = 270.9), 125.1, 126.6, 126.6 (q, J = 3.5 Hz), 127.3, 128.5, 128.7, 128.7,
129.2, 129.5, 129.6, 129.7, 130.5, 131.0, 133.5, 133.6, 134.0, 139.8, 147.5, 151.1, 169.1, 174.9.
F NMR (CDCls, 376 MHz): § -62.19. HRMS (ESI) Exact mass calcd. for CisHasF3N;0,
[M+H]" 588.1893, found 588.1898.

Synthesis of S3a from 3d

Ph Ph

<N =N
phoed ) phed )
©\ N\©\ TFA/CH,Cl, ©\<;\©\
o Br ————— o Br
N rt H
J=o
t-BuO
3d s3a
Ph (3S,4'S)-2'-(4-bromophenyl)-4',5'-diphenyl-2' 4’ -

©\ CH,Cly:trifluoroacetic acid (1 ml) was added to compound 3d (44 mg, 0.074
N mmol) under an atmosphere of nitrogen, and the mixture was stirred at room
S3a temperature until TLC showed complete consumption of 3d. The volatiles
were evaporated under reduced pressure to yield S3a (34 mg, 0.069 mmol,
92%) as a tan powder. The enantiomeric excess was determined by HPLC analysis (254 nm, 25
°C) tg 7.6 min (major); tg 28.3 min (minor) [Chiracel AD-H (0.46 cm x 25cm)(from Daicel
Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0 mL/min] to be 98% ee. [a]p”'= -141.1 (c 0.68,
CHCl;). "H NMR (CDCls, 400 MHz) § 5.17 (s, 1H), 6.34 (d, ] = 7.2 Hz, 1H), 6.60 (t, ] = 7.6
Hz, 1H), 6.72-6.83 (m, 3H), 6.91-7.02 (m, 2H), 7.08 (dt, J = 0.8 Hz, 7.8 Hz 1H), 7.12-7.20 (m,
5H), 7.27-7.31 (m, 3H), 7.63-7.70 (m, 2H), 8.61 (s, 1H). *C NMR (CDCl;, 101 MHz) § 62.9,
77.4, 110.8, 113.6, 117.0, 122.9, 125.3, 126.7, 127.1, 128.3, 128.6, 128.9, 129.2, 129.3, 129.9,
131.5, 132.0, 134.6, 139.9, 143.4, 149.7, 178.5. HRMS (ESI) Exact mass calcd. for
CasHy BrN;O' [M+H]" 494.0868, found 494.0868.

Ph<§£ @ dihydrospiro[indoline-3,3'-pyrazol]-2-one  (S3a). A 1:1 mixture of
0 Br
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Synthesis of S3b from 3o

F3C

1:1 'PrOH: EtOAc
—_—

Phoe
NH4OH ©\
N
H

S3b

N

g©\Br

N
o

Ph
30

FaQ 3S,4'S)-2'-(4-bromophenyl)-4' -phenyl-5'-(4-(trifluoromethyl)phenyl)-
2’ 4'-dihydrospiro[indoline-3,3'-pyrazol]-2-one (S3b): To a solution of 30
(121 mg, 0.181 mmol) in 1:1 'PrOH:EtOAc (4 mL) was added ammonium
P\ hydroxide (0.03 mL). The reaction mixture was stirred at room temperature
©\ ;er until TLC analysis indicated complete consumption of 30, at which point
N brine (3 mL) was added and the layers were separated. The aqueous layer
§3b was extracted with EtOAc (2 x 2mL), and the combined organic extracts
were passed through a glass Pasteur pipette packed with ~2 cm of silica gel.
The resulting solution was concentrated under reduced pressure to yield the crude 30. The crude
product was purified by flash column chromatography (80:20 hexanes:EtOAc) to afford 3o (48
mg, 0.085 mmol, 73%) as a yellow. HPLC analysis confirmed that no racemization had
occurred during the cleavage reaction, although ~5% of a minor diastereomer had formed.
HPLC analysis (254 nm, 25 °C) tg 5.64 min (major); tg 12.5 min (minor) [Chiracel AD-H (0.46
cm x 25cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0 mL/min] to be 92% ee.
[a]p>= -273.5 (c 0.49, CHCl;). 'H NMR (CDCl;, 400 MHz): & 5.17 (s, 1H), 6.34 (d, J = 8.4
Hz, 1H), 6.60 (t, J = 7.6 Hz, 1H), 6.75 (d, J = 8.0 Hz, 1H), 6.81 (d, J = 8.8 Hz, 2H), 6.94 (br s,
2H), 7.08 (t, J = 7.6 Hz, 1H), 7.13-7.23 (m, 5H), 7.53 (d, J = 8.4Hz, 2H), 7.76 (d, J = 8.0 Hz,
2H), 8.74 (br s, 1H). ®C NMR (CDCls, 101 MHz) & 62.6, 77.3, 110.9, 114.2, 117.1, 123.0,
123.7 (q, J = 273.5 Hz), 124.9, 125.6 (q, J = 3.5 Hz), 126.7, 127.1, 128.6, 129.1, 129.2, 130.1,
130.5 (q, J = 32.4 Hz), 132.1, 134.1, 135.0 (q, J = 1.1 Hz), 139.9, 142.9, 148.1, 178.2. ”F NMR
(CDCl3, 376 MHz): & -63.2 HRMS (ESI) Exact mass calcd. for CyH;oBrFsN3;O, [M+H]"
562.0736, found 562.0737.
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Absolute Stereochemistry and Structure of 3g

Supplementary X-ray diffraction data and structure refinement for 3g is contained in CCDC
058182. These data can be accessed free of charge from the Cambridge Crystallographic Data
Center at www.ccdc.cam.ac.uk/data_request/cif.
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Parameter Value I
Solvent CDCI3 ~11000
Temperature 297.0 |
Pulse Sequence zg30
Experiment 1D /// / / / ~10000
Number of Scans 16 L
Receiver Gain 83
Relaxation Delay 1.0000 9000
Pulse Width 11.0000 r
Acquisition Time 3.4079 8000
Acquisition Date 2012-12-13T11:02:15
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065 I
Spectrometer Frequency 600.39 ~7000
Spectral Width 9615.4 |
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Parameter Value |
Solvent CDCI3
Temperature 297.8 ™35
Pulse Sequence zgpg30 r
Experiment 1D -50
Number of Scans 120 |
Receiver Gain 177
Relaxation Delay 3.0000 ~45
Pulse Width 12.0000 r
Acquisition Time 0.8651 40
Acquisition Date 2013-01-14T15:38:31
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065 I
Spectrometer Frequency 150.98 ~35
Spectral Width 37878.8 3
Nucleus 13C 30
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Solvent cdcl3
Temperature 22.0
Pulse Sequence s2pul
Experiment 1D
Number of Scans 16
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 2.5559
Acquisition Date 2012-10-15T13:04:03
Probe OneNMR_W024
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
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Parameter Value

Solvent CDCI3

Temperature 297.8

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 106

Receiver Gain 177

Relaxation Delay 3.0000

Pulse Width 12.0000

Acquisition Time 0.8651

Acquisition Date 2013-01-14T15:48:25

Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065

Spectrometer Frequency 150.98

Spectral Width 37878.8

Nucleus 13C
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Parameter Value
Solvent cdcl3 12000
Temperature 22.0
Pulse Sequence s2pul 11000
Experiment 1D
Number of Scans 16 jJ /
Receiver Gain 52 ~10000
Relaxation Delay 1.0000
Pulse Width 0.0000 9000
Acquisition Time 2.5559
Acquisition Date 2012-11-28T13:21:29
Probe OneNMR_W024 —8000
Spectrometer Frequency 399.69
Spectral Width 6410.3
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Parameter Value
Solvent cdcl3
Temperature 22.0
Pulse Sequence s2pul
Experiment 1D
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 1.2845
Acquisition Date 2012-11-27T10:25:02
Probe OneNMR_W024
Spectrometer Frequency 100.51
Spectral Width 25510.2
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Parameter Value
Solvent cdcl3
Temperature 22.0 j / /
Pulse Sequence s2pul
Experiment 1D
Number of Scans 16
Receiver Gain 38
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 2.5559
Acquisition Date 2012-10-09T11:15:26
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Spectral Width 6410.3
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Acquisition Time 0.8651 L
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Parameter
Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Probe

Value
cdcl3
22.0
s2pul
1D
16
30
1.0000
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2.5559
2012-10-09T11:09:35
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Parameter Value
Solvent CDCI3
Temperature 298.0
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 308
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000
Acquisition Time 0.8651
Acquisition Date 2013-01-21T12:37:35
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C
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Parameter Value L
Solvent CDCI3 30000
Temperature 298.1
Pulse Sequence zg30 28000
Experiment 1D L
Number of Scans 16 [ j [ —26000
Receiver Gain 88 L
Relaxation Delay 1.0000 24000
Pulse Width 11.0000
Acquisition Time 3.4079 52000
Acquisition Date 2013-01-30T15:45:55 I
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 7114607/ 0065 50000
Spectrometer Frequency 600.39
Spectral Width 9615.4 |
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Parameter Value
Solvent CDCI3 ~150
Temperature 298.9 3
Pulse Sequence zgpg30 140
Experiment 1D L
Number of Scans 189 1130
Receiver Gain 177
Relaxation Delay 3.0000 120
Pulse Width 12.0000
Acquisition Time 0.8651 110
Acquisition Date 2013-01-30T16:12:33
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 150.98 ~100
Spectral Width 37878.8
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Parameter Value

Solvent CDCI3

Temperature 298.0

Pulse Sequence zg30

Experiment 1D

Number of Scans 16 / //

Receiver Gain 128

Relaxation Delay 1.0000

Pulse Width 11.0000

Acquisition Time 3.4079

Acquisition Date 2013-01-26T15:23:51
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Parameter Value
Solvent cDCi3 ~120
Temperature 298.6
Pulse Sequence zgpg30 110
Experiment 1D
Number of Scans 350
Receiver Gain 177 ~100
Relaxation Delay 3.0000
Pulse Width 12.0000 ~90
Acquisition Time 0.8651
Acquisition Date 2013-01-26T15:37:17 80
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8 -70
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Acquisition Time 3.4079
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Parameter Value -160
Solvent CDCI3 r
Temperature 298.0 —~150
Pulse Sequence zgpg30 r
Experiment 1D 140
Number of Scans 256 r
Receiver Gain 177 ~130
Relaxation Delay 3.0000 3
Pulse Width 12.0000 -120
Acquisition Time 0.8651 L
Acquisition Date 2012-10-23T11:40:53 —110
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065 -
Spectrometer Frequency 150.98 100
Spectral Width 37878.8 -
Nucleus 13C 90
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~40
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-10
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—-10
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Parameter Value |
Solvent CDCI3 ~12000
Temperature 298.0 -
Pulse Sequence zg30 11000
Experiment 1D j /// /
Number of Scans 16 I
Receiver Gain 128 —10000
Relaxation Delay 1.0000 L
Pulse. V.V.Idth . 11.0000 9000
Acquisition Time 3.4079
Acquisition Date 2013-01-22T15:32:48 '
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065 —8000
Spectrometer Frequency 600.39 L
Spectral Width 9615.4
Nucleus 1H 7000
—6000
—5000
—\__Br i
N { 4000
SN —3000
9 L
e,
~F NHL 2000
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11 I
LA _0
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Parameter Value
Solvent CDCI3
Temperature 298.2
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 557
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000
Acquisition Time 0.8651
Acquisition Date 2013-01-22T15:41:06
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C
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Parameter
Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Probe

Value
cdcl3
26.0
s2pul
1D
16
0
1.0000
0.0000
2.5559
2013-02-15T10:45:02
OneNMR_W024

Spectrometer Frequency 399.69

Spectral Width
Nucleus

i-Bu

b

)
] =0
\‘-\.Hu__f}':-"‘-\.N

Fh ©

im

6410.3
1H

16.975
1.180

{7
|

F o

0.96
1.01\1
1.93}E
1.03~+
2.02%
1.04
2.02
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STANDARD 1H OBJERYE - profiig, SIRZ3STN8ES83 233 23 $-39
o N < OSYTNOAINOGIA T — F 1 N N 9 ~1900
O O LN S T oo AaANANANANANANANH NN O AN O +
— i R T s e P B s T e B B M B NINN ™M o
Y, | e - | ~1800
—1700
~1600
Parameter Value r
Solvent cdcl3 —1500
Temperature 26.0 I
Pulse Sequence s2pul ~1400
Experiment 1D I
Number of Scans 256 ~1300
Receiver Gain 30 I
Relaxation Delay 1.0000 __1200
Pulse Width 0.0000
Acquisition Time 1.2845 __1 100
Acquisition Date 2013-02-15T10:56:47 L1000
Probe OneNMR_W024 |
Spectrometer Frequency 100.51 900
Spectral Width 25510.2 |
Nucleus 13C 800
~700
i-Bu L
\ - 600
o "f ~500
\H‘a:f’: - M ~400
A=0 300
Ph -
1im —200
A MJ W\ ha LLJA o A _0
—-100
[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
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STANDARD 1H OBSERVE - pidfifg 12 ,‘{_

Parameter
Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Probe

NN N

[ L

7.74
7,59
7.57
7.55
7.48
7.46
7.46
7.45
7.44

[
I

Value
cdcl3
26.0
s2pul
1D
16
18
1.0000
0.0000
2.5559
2013-02-15T10:28:59
OneNMR_W024

Spectrometer Frequency 399.69

Spectral Width
Nucleus

6410.3
1H

|

1.360
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Parameter Value ~160
Solvent cdcl3 I
Temperature 26.0 ~150
Pulse Sequence s2pul _
Experiment 1D | 140
Number of Scans 256 130
Receiver Gain 30 |
Relaxation Delay 1.0000 120
Pulse Width 0.0000 |
Acquisition Time 1.2845 110
Acquisition Date 2013-02-15T10:41:01 |
Probe OneNMR_W024 100
Spectrometer Frequency 100.51 |
Spectral Width 25510.2 90
Nucleus 13C L
—80
~70
—60
—t-Bu I
- A 50
| 0 ‘
TN -40
y
/=0 30
Ph !
in ~20
] |
N Yo L WLJJ » A I A W M \ =0
—-10
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Parameter Value
Solvent cdcl3 L2600
Temperature 61.0
Pulse Sequence s2pul
Experiment 1D / J 2400
Number of Scans 16
Receiver Gain 30 —2200
Relaxation Delay 1.0000
Pulse Width 0.0000 L2000
Acquisition Time 2.5559
Acquisition Date 2013-05-06T15:47:23
Probe OneNMR_W024 1800
Spectrometer Frequency 399.69
Spectral Width 6410.3 ~1600
Nucleus 1H
—-1400
—1200
—1000
Fh —800
/
—600
o
I
‘LH_:D —400
Me/
1h —200
e .
TP MR R W
3 ¥3BVBRBNI 8 —-200
— O—=NM— — ™M
T T T T T T T T T 1
13 11 10 9 8 7 5 3 -1 -2

6
f1 (ppm)



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

Thiadgpras is62 B8 ddphiahbexiety of Chemisty 2818y co — IN IN N SF i 00 I\
STANDARD 1H OBSER\S -Srofile LSRRI LTADR 2N o S-43
— o0 OCXVTOORNWVO T NN WO 1 N —
NS EoaoaNaSqgNS - NINES R
\ o/ ——— e\ )
Parameter Value
Solvent cdcl3
Temperature 61.0
Pulse Sequence s2pul
Experiment 1D
Number of Scans 480
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 1.2845
Acquisition Date 2013-05-06T15:48:38
Probe OneNMR_W024
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
FPh
J
ju
Mo’ 0 I
1h
W A A
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Parameter Value
Solvent CDCI3
Temperature 298.0 '
Pulse Sequence zg30
Experiment 1D I / // 55000
Number of Scans 16
Receiver Gain 128
Relaxation Delay 1.0000 r
Pulse Width 11.0000
Acquisition Time 3.4079
Acquisition Date 2013-08-15T16:49:06 ~20000
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 600.39 I
Spectral Width 9615.4
Nucleus 1H
—15000
Ph 10000
i
]
ju
—5000
t-B u/ °
1c
jk L (VS 1 -0
Pon s M T
ERnRNI8 N |
— MMM N
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Parameter Value r
Solvent CDCI3 ~140
Temperature 298.2 F
Pulse Sequence zgpg30 —130
Experiment 1D r
Number of Scans 420 -120
Receiver Gain 177 r
Relaxation Delay 3.0000 -110
Pulse Width 12.0000 r
Acquisition Time 0.8651 ~100
Acquisition Date 2013-08-15T17:34:32 r
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065 ~90
Spectrometer Frequency 150.98 -
Spectral Width 37878.8 -80
Nucleus 13C L
~70
—60
Fh I
50
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o ~40
NE L
] 30
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L -20
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MCS I-117char, 1H

Parameter
Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Probe

Value
CDCI3
298.7
zg30
1D
16
128
1.0000
11.0000
3.4079
2013-04-05T09:43:00
5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065

Spectrometer Frequency 600.39

Spectral Width
Nucleus

9615.4
1H

<

S-46 |
~18000

17000
;16000
;15000
;14000
;13000
;12000

11000

2b |
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S5E8R
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MCS I-117char, 13C

Parameter
Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Probe

LN M 0O
ONHOC\GDI\mmmOkDm
donanNnNm—Oa ®O O
—H0oON——=—=OIN L)L
S OO MmO om MmO AaNANANAN
R B o B T o O o B o B o IR o B o O o B o O e B |

125.613
125.587
125.002
123.200
121.397
118.551
115.609
114.158

ﬁ
i

Value
CDCI3
299.4
zgpg30
1D
780
177
3.0000
12.0000
0.8651
2013-04-05T10:38:13
5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065

Spectrometer Frequency 150.98

Spectral Width
Nucleus

37878.8
13C
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Parameter Value
Solvent CDCI3
Temperature 300.0
Pulse Sequence zg30
Experiment 1D
Number of Scans 16
Receiver Gain 128
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079
Acquisition Date 2013-03-25T08:09:44
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 600.39
Spectral Width 9615.4
Nucleus 1H
Br
.NH
N
Br |
Br
2C
L | A
AR SR R
S58a8L3
— O 0O N
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Parameter Value
Solvent CDCI3
Temperature 299.0
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 631
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000
Acquisition Time 0.8651
Acquisition Date 2013-04-02T11:52:49
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C
Br
.NH
N
Br |
Br
2C A k

115.542
113.915
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Parameter Value r
Solvent CDCI3
Temperature 297.6 —8000
Pulse Sequence zg30
Experiment 1D '
Number of Scans 16
Receiver Gain 128 7000
Relaxation Delay 1.0000 I
Pulse Width 11.0000
Acquisition Time 3.4079 6000
Acquisition Date 2013-01-04T17:04:19
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065 L
Spectrometer Frequency 600.39
Spectral Width 9615.4 ~5000
Nucleus 1H
—4000
Br
f']
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M
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E
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Parameter Value 70
Solvent cdcl3
Temperature 26.0 65
Pulse Sequence s2pul
Experiment 1D
Number of Scans 512 60
Receiver Gain 30
Relaxation Delay 1.0000 35
Pulse Width 0.0000
Acquisition Time 1.2845 50
Acquisition Date 2013-02-12T16:28:46
Probe OneNMR_W024 ~45
Spectrometer Frequency 100.51
Spectral Width 25510.2 ~40
Nucleus 13C
-35
Bl‘ _30
.____.-'j 25
"}:tr 20
_NH
M 15
‘ Br -10
F -5
2d
WW\MWWMM -0
—-5
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Parameter Value
Solvent CDCI3
Temperature 298.8
Pulse Sequence zg30
Experiment 1D
Number of Scans 16
Receiver Gain 128
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079
Acquisition Date 2013-04-02T16:06:49
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 600.39
Spectral Width 9615.4
Nucleus 1H
<
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N
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Parameter Value
Solvent CDCI3
Temperature 300.0
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 256
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000
Acquisition Time 0.8651
Acquisition Date 2013-03-25T09:10:53
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C
Br
f;:‘m
E&fl
N,NH
/\/“\
= Br
~
=gy
2e

t

115.608

115.522
113.720
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Parameter Value ~19000
Solvent CDCI3 r
Temperature 297.9 __18000
Pulse Sequence zg30 17000
Experiment 1D L
Number of Scans 16 ~16000
Receiver Gain 128 15000
Relaxation Delay 1.0000 L
Pulse Width 11.0000 -14000
Acquisition Time 3.4079 _
Acquisition Date 2013-05-06T11:10:42 L 13000
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065 —12000
Spectrometer Frequency 600.39 I
Spectral Width 9615.4 _'1 1000
Nucleus 1H 10000
—9000
—8000
F L
l\ 7000
[’:*’“ ﬂ -6000
21::]/ —~5000
.MH ~4000
M L
JL —~3000
Ph Br —2000
2f i
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—0
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Parameter Value
Solvent CDCI3
Temperature 298.1 3500
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 273
Receiver Gain 177 3000
Relaxation Delay 3.0000
Pulse Width 12.0000
Acquisition Time 0.8651
Acquisition Date 2013-05-06T11:14:08 L2500
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 711460}/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C
—2000
1500
F
['if” H -1000
H‘\‘“-T/
.NH
TL -500
Ph ™ "Br :
2f
e e e e e e e L L T
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—11000
—10000
Parameter Value
Solvent CDCI3
Temperature 298.5 ~9000
Pulse Sequence zg30
Experiment 1D
Number of Scans 16 ~8000
Receiver Gain 88
Relaxation Delay 1.0000
Pulse Width 11.0000 7000
Acquisition Time 3.4079
Acquisition Date 2013-02-11T22:01:36
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065 ~6000
Spectrometer Frequency 600.39
Spectral Width 9615.4
Nucleus 1H —5000
—~4000
CF;
3000
—2000
-NH
N L
/l ~1000
Ph Br
2 U |
g W A A “ LL A _o
o S
85883
EERRE PN v —-1000
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
13 12 11 10 9 8 5 4 3 2 1 0 -1 -2

6
f1 (ppm)



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

Thiggsursilis DT ERfRYeh 8¢ipl %quwtweww aONO DA K
MO BB R ST S8 888X BM AR ON S S57
MINDOWONNNNOLMMOMNMANN = M |
TnmANNNNANANNNANNNANNNAN S 7000
HrA A A A A A A A A A A A
Parameter Value ~6500
Solvent CDCI3
Temperature 299.1
Pulse Sequence zgpg30 ~6000
Experiment 1D
Number of Scans 400 5500
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000 ~>000
Acquisition Time 0.8651
Acquisition Date 2013-02-11722:13:58 4500
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8 ~4000
Nucleus 13C
—3500
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2 LI
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4000
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Parameter Value |
Solvent CDCI3 [ / /
Temperature 297.4 [/ / / 3000
Pulse Sequence zg30
Experiment 1D
Number of Scans 16 I
Receiver Gain 88
Relaxation Delay 1.0000 ~2500
Pulse Width 11.0000
Acquisition Time 3.4079 I
Acquisition Date 2013-01-17T19:17:08
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065 ~2000
Spectrometer Frequency 600.39
Spectral Width 9615.4 |
Nucleus 1H
1500
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J s A 1 M j _0
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Parameter Value
Solvent CDCI3 |
Temperature 298.1
Pulse TSequence zgpg30 L350
Experiment 1D
Number of Scans 509 |
Receiver Gain 177
Relaxation Delay 3.0000 300
Pulse Width 12.0000
Acquisition Time 0.8651 |
Acquisition Date 2013-01-17T19:30:35
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065 550
Spectrometer Frequency 150.98
Spectral Width 37878.8 |
Nucleus 13C
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150
100
~50
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Empower™3
SOFTWARE

Injection Summary Report

SAMPLE

INFORMATION

Vial:

Injection #:
Injection V
Run Time:

Sample Name:
Sample Type:

Date Acquired:
Date Processed:

olume:

LS X 36A ADH10%IPATmpm Acquired By:

Unknown

29

1

10.00 ul
30.0 Minutes

3/1/2013 5:37:45 PM CST
3/7/2013 7:16:00 PM CST

Sample Set Name
Acq. Method Set:

Channel Name:
Proc. Chnl. Descr.:

System

adu02292013

1 ADH90 10 1Tmpm
Processing Method TG
W2489 ChA

W2489 ChA 254nm

0.40
0.30
< 020
010

0.00

I

AN

14.721

J

\ \ \ ‘ \ \ \
0.00 2.00

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 8497; Processing

4.00

‘ \ \ \ ‘ \ \ \ ‘ \ \
6.00 38.00 10.00

Method: TG

\ ‘ \ \
12.00

\ ‘ \ \ \ ‘ \ \
14.00  16.00

Minutes

\ ‘ \ \
18.00

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

\ ‘ \ \ \ ‘ \ \
20.00 22.00

\ ‘ \ \
24.00

\ ‘ \ \
26.00

\ ‘ \ \
28.00

30.00

Reported by User: System
Report Method: Injection Summary Repor
Report Method IL 1002

Page: 1 of 1

Project Name:
Date Printed:

Stanley 1

3/7/2013
7:17:05 PM US/Central
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Empower™3
SOFTWARE

Injection Summary Report

SAMPLE

INFORMATION

Sample Name:
Sample Type:
Vial:
Injection #:
Injection Volum
Run Time:

Date Acquired:
Date Processed:

e.

LS X 38A ADH10%IPATmpm Acquired By:

Unknown

30

1

10.00 ul
30.0 Minutes

3/1/2013 6:08:25 PM CST
3/7/2013 7:17:39 PM CST

Sample Set Name
Acq. Method Set:

Channel Name:
Proc. Chnl. Descr.:

System

adu02292013

1 ADH90 10 1Tmpm
Processing Method TG
W2489 ChA

W2489 ChA 254nm

0.60
0.50
0.40

0.30

AU

0.20

0.10 -

A

J \

0.00

) > 14.732

0.00 2.00

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 8499; Processing

4.00

‘ \ \ \ ‘ \ \ \ ‘ \ \
6.00 38.00 10.00

Method: TG

\ ‘ \ \
12.00

\ ‘ \
14.00

\ ‘ \ \
16.00

Minutes

\ ‘ \ \
18.00

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

\ ‘ \ \ \ ‘ \ \
20.00 22.00

\ ‘ \ \
24.00

\ ‘ \ \
26.00

\ ‘ \ \
28.00

30.00

Reported by User: System
Report Method: Injection Summary Repor
Report Method IL 1002

Page: 1 of 1

Project Name:
Date Printed:

Stanley 1

3/7/2013
7:18:56 PM US/Central
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—12000
—11000
[ —10000
Parameter Value / / f f
Solvent CDCI3 ~9000
Temperature 298.0
Pulse Sequence zg30
Experiment 1D ~8000
Number of Scans 16
Receiver Gain 56 L2000
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079 L6000
Acquisition Date 2013-04-26T11:26:58
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 600.39 ~5000
Spectral Width 9615.4
Nucleus 1H
—4000
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—3000
Ph oo
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Parameter Value
Solvent CDCI3
Temperature 298.2 —~10000
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 505 ~9000
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000 —8000
Acquisition Time 0.8651
Acquisition Date 2013-04-26T11:31:42
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065 7000
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C ~6000
Ph —5000
Fi}: .--N--._,/T:::ﬁl.l ~4000
R \ ).
ﬂ /B
~F 3000
Me
3b —2000
A —1000
L™ _0
—-1000
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)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 187 2 ADH10%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name TG2 187 4262013
Vial: 14 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method nacetylparentracemic
Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 4/26/2013 1:49:59 PM CDT
Date Processed: 5/4/2013 6:01:40 PM CDT

0.25 ﬁ

0.20

0.15

—13.892

AU

0.10

0.05 |

SR S AN J

\ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \
0.00 2.00 4.00 6.00 38.00 10.00 12.00 14.00 16.00 18.00 2000 2200 2400 26.00 28.00

Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 2214; Processing
Method: nacetylparentracemic

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 5/4/2013

Page: 1 of 1 6:01:57 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 187 1 ADH10%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name TG2 187 4262013

Vial: 9 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method Nacetylparentenantioenriched
Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 4/26/2013 2:20:10 PM CDT
Date Processed: 5/4/2013 6:06:41 PM CDT

0.80 %
0.60
2 040
0.20
i LO
+ o
3 QP
SR W A =
0.00 o 5.00 o 10.00 o 15.00 o 20.00 o 25.00 o 30.00 o 35.00 o 40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 2216; Processing
Method: Nacetylparentenantioenriched
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 6.719 17609044 | 96.98 | 783651
W2489 ChA 254nm | 13.915| 548362 13593
Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 5/4/2013

Page: 1 of 1 6:07:51 PM US/Central
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e s e —_— -
—
Parameter Value
Solvent CDCI3
Temperature 298.0
Pulse Sequence zg30
Experiment 1D f / / f
Number of Scans 16
Receiver Gain 128
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079
Acquisition Date 2013-08-15T16:53:35
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 600.39
Spectral Width 9615.4
Nucleus 1H
Ph
Ilu
=N
Ph o | -
N =
M‘m Lttt I|II
i \—ol_/~8r
"M
llu
-Bu
3c
T f T
™~ oN O O
] QRO —
o —ANIN——NOO @©
T T T T T T T
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—-2000
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I e | | |
400
Parameter Value
Solvent cDCI3 ~350
Temperature 298.2
Pulse Sequence zgpg30 I
Experiment 1D
Number of Scans 508 300
Receiver Gain 177
Relaxation Delay 3.0000 r
Pulse Width 12.0000
Acquisition Time 0.8651 —250
Acquisition Date 2013-08-15T16:57:27
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 7114607/ 0065 3
Spectrometer Frequency 150.98
Spectral Width 37878.8 =200
Nucleus 13C
Ph 150
I'.
B L
Phooo FH :
N/
'\-\H it ] -
| DII"EH__%“BF 100
=N I
II"—\—_
t-Bu -50
3c
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: LSX 41A ADH20%IPA1mpm  Acquired By: System

Sample Type: Unknown Sample Set Name LSX41 8172013
Vial: 6 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 8/17/2013 2:25:50 PM CDT
Date Processed: 8/22/2013 10:41:20 AM CDT

0.25 %
+ M
0.20
0.15
_ )
<
0.10 o
00
Q\
0.05
000 500 1000 1500 2000 2500 3000 3500  40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; ResultId: 5901; Processing
Method: tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 7.746 6187955 | 49.64 | 253341
W2489 ChA 254nm |28.821 (6278613 | 50.36| 66005
Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/22/2013

Page: 1 of 1 10:41:36 AM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: LSX 41B _ADH20%IPA1Tmpm  Acquired By: System

Sample Type: Unknown Sample Set Name LSX41 8172013
Vial: 14 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 3/17/2013 3:06:31 PM CDT
Date Processed: 8/22/2013 10:42:43 AM CDT

0.70 $
0.60 - Al
0.50
0.40 -
. )
< )
0.30
0.20 2
7 o0
) O
0.10 N
SR VN (W R WA VA
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 5903; Processing
Method: tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 7.764 | 16811535 69.49 | 680341
W2489 ChA 254nm |28.888 | 7379807 | 30.51| 77646
Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/22/2013

Page: 1 of 1 10:42:59 AM US/Central
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- T —— 30000
Parameter Value 125000
Solvent CDCI3
Temperature 297.0
Pulse Sequence 2930 / J /f/ f / L
Experiment 1D
Number of Scans 16
Receiver Gain 83 20000
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079 L
Acquisition Date 2013-05-02T19:37:30
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 600.39 ~15000
Spectral Width 9615.4
Nucleus 1H
—10000
—~5000
J _A_JLAAJ\M_A A -0
o e i T
NOON-EANOIN o o
[ E=R RN N R NN S —
oONMUO— OO — o |
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—6500
Parameter Value -6000
Solvent CDCI3
Temperature 297.2
Pulse Sequence zgpg30 ~5500
Experiment 1D
Number of Scans 565 5000
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000 ~4500
Acquisition Time 0.8651
Acquisition Date 2013-05-02T19:40:34 L4000
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8 ~3500
Nucleus 13C
—~3000
—2500
Ph
2000
Ph [RRN] —
e NeN—T
ah \ \
H /B -1500
e
—1000
-BuO
3d
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Parameter Value
Solvent cdcl3
Temperature 26.0
Pulse Sequence s2pul
Experiment 1D /
Number of Scans 16 /[/ / / f f
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 2.5559
Acquisition Date 2013-02-28T20:24:33
Probe OneNMR_W024
Spectrometer Frequency 399.69
Spectral Width 6410.3
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Parameter Value
Solvent cdcl3
Temperature 26.0
Pulse Sequence s2pul
Experiment 1D
Number of Scans 618
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 1.2845

Acquisition Date 2013-02-28T20:35:57
Probe OneNMR_W024
Spectrometer Frequency 100.51

Spectral Width 25510.2
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG1 129 2 ADH10%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name adu02292013

Vial: 13 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 3/1/2013 4:16:12 PM CST
Date Processed: 3/7/2013 7:21:17 PM CST

0.30
0.25

0.20

21.895

AU

0.15

0.10

0.05 n
: _ J k o j

0.00 ‘

\ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 8501; Processing
Method: TG

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013
Page: 1 of 1 7:21:52 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 131 ADH10%IPA1Tmpm  Acquired By: System

Sample Type: Unknown Sample Set Name adu02292013

Vial: 14 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 3/1/2013 4:56:55 PM CST
Date Processed: 3/7/2013 7:23:32 PM CST

040
0.30
. )
< 020
010
7 N~
B O
) /L k S
0.00 - J — =
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 8503; Processing
Method: TG
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 11.012] 15062188 | 99.34 416183
W2489 ChA 254nm |21.967 | 100670 m 1572
Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:24:12 PM US/Central
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~16000
~15000
Parameter Value 14000
Solvent CDCI3
Temperature 297.2 |
Pulse Sequence zg30 j / 13000
Experiment 1D Il // / |
Number of Scans 16 ~12000
Receiver Gain 75
Relaxation Delay 1.0000 ~11000
Pulse Width 11.0000
Acquisition Time 3.4079 —10000
Acquisition Date 2013-01-05T15:31:16
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065 9000
Spectrometer Frequency 600.39
Spectral Width 9615.4 8000
Nucleus 1H
7000
—6000
Cl—y/ 7 _ 5000
7 =N
== N_ /= ~4000
I \
( ol\_/ Br 3000
=N
/\:::D —2000
Ph
3 —1000
AJU SN I VU _0
M NSV S f
NNNgnocomv o —-1000
eMHGON—Q S
T (N = = ~—
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—210
Parameter Value —200
Solvent CDCI3 190
Temperature 297.9 L
Pulse Sequence zgpg30 180
Experiment 1D I
Number of Scans 260 __170
Receiver Gain 177 160
Relaxation Delay 3.0000 I
Pulse Width 12.0000 150
Acquisition Time 0.8651 140
Acquisition Date 2013-01-05T15:42:17 -
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065 ~130
Spectrometer Frequency 150.98 -_120
Spectral Width 37878.8 I
Nucleus 13C -110
—100
~90
—80
Cl "-{”’ V=N -70
I'-._'_"—-\_ | _ r
— N—u_ “—-._'~.I _60
3 Y L
E o/~ 5o
_f_-’__f' L
\ o
pn” O 30
3f 50
—10
b Lo
—-10
—-20
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Empower™3
SOFTWARE

Injection Summary Report

SAMPLE

INFORMATION

Sample Name:
Sample Type:
Vial:
Injection #:
Injection Volume:
Run Time:

Date Acquired:
Date Processed:

TG1 241 3 ADH10%IPATmpm Acquired By:
Sample Set Name TG1 241 12202012

Unknown

5

1

10.00 ul
30.0 Minutes

Acq. Method Set:

System

1 ADH90 10 1Tmpm

Processing Method um

Channel Name:

W2489 ChA

Proc. Chnl. Descr.: W2489 ChA 254nm

12/20/2012 12:19:03 PM CST
3/7/2013 6:46:45 PM CST

0.10 %
0.08
0.06
- )
<
N LO
0.04 S
* ©
002
000 . J _
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800  30.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result ld: 8489; Processing
Method: um
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 8.419 2478532 | 50.46 103826
W2489 ChA 254nm | 16.545 | 2432960 | 49.54 | 25763
Reported by User: System Project Name: Stanley 1

Report Method: Injecti
Report Method IL 1002
Page: 1 of 1

on Summary Repor

Date Printed:

3/7/2013
7:09:41 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 81 1 10%IPA1TmpmADH Acquired By: System

Sample Type: Unknown Sample Set Name T1TG2 81 1192013
Vial: 12 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 1/19/2013 4:54:59 PM CST
Date Processed: 3/7/2013 7:12:47 PM CST

0.80 %
0.60
- )
< 040
0.20
. N
@\
o
| N
| | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | |
0.00 2.00 4.00 6.00 800 1000 1200 1400 16.00 18.00 20.00 2200 2400 26.00 2800 30.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 8495; Processing

Method: TG

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:13:52 PM US/Central
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Parameter Value
Solvent CDCI3
Temperature 298.4
Pulse Sequence zg30
Experiment 1D
Number of Scans 16
Receiver Gain 128
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079

Acquisition Date
Probe

2013-04-13T16:10:20
5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065

Spectrometer Frequency 600.39
9615.4
1H

Spectral Width
Nucleus
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P t Val
arameter ue 50
Solvent cdcl3
Temperature 22.0
Pulse Sequence s2pul 45
Experiment 1D
Number of Scans 256
Receiver Gain 30 40
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 1.2845 35
Acquisition Date 2012-11-01T16:17:55
Probe OneNMR_W024
Spectrometer Frequency 100.51 30
Spectral Width 25510.2
Nucleus 13C
25
20
15
“Br
-10
5
L WWWWWWWWM 0
—-5
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG1 229 4 ADH1mpm10%IPA Acquired By: System

Sample Type: Unknown Sample Set Name TG 10302012

Vial: 30 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 10/30/2012 3:53:18 PM CDT
Date Processed: 3/7/2013 7:54:48 PM CST

0.020 %
0.015
D ]
< 0010 &
N
0.005 /\
0.000 VA, N\WM
- | | | | | | | | | | | | | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | |
0.00 2.00 4.00 6.00 800 10.00 1200 1400 1600 1800 2000 22.00 2400 26.00 2800 30.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 8537; Processing

Method: TG

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:55:15 PM US/Central
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Empower™3
SOFTWARE

Injection Summary Report

SAMPLE

INFORMATION

Vial:

Injection #:
Injection V
Run Time:

Sample Name:
Sample Type:

Date Acquired:
Date Processed:

olume:

TG1 227 4 ADHI1mpm10%IPA Acquired By:
Sample Set Name TG 10302012
1 ADH90 10 1Tmpm
Processing Method TG

Unknown

28

1

10.00 ul
30.0 Minutes

10/30/2012 2:41:57 PM CDT
3/7/2013 7:56:39 PM CST

Acq. Method Set:

Channel Name:
Proc. Chnl. Descr.:

System

W2489 ChA

W2489 ChA 254nm

0.12
0.10

0.08

AU

0.06
0.04

0.02

0.00 -

~J U

17.170

e

\ \ \ ‘ \ \ \
0.00 2.00

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 8539; Processing

4.00

\ ‘ \ \ \ ‘ \ \
6.00 38.00 10.00

Method: TG

\ ‘ \ \
12.00

\ ‘ \ \
14.00

\ ‘ \ \
16.00
Minutes

\ ‘ \ \
18.00

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

\ ‘ \ \ \ ‘ \ \ \ ‘ \
2000 2200 24.00

\ \ ‘ \ \
26.00

\ ‘ \ \
28.00

30.00

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name:
Date Printed:

Stanley 1

3/7/2013
7:57:18 PM US/Central
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4000
—~3500
Parameter Value
Solvent cdcl3
Temperature 26.0 / / / / [
Pulse Sequence s2pul —3000
Experiment 1D
Number of Scans 16
Receiver Gain 30
Relaxation Delay 1.0000 2500
Pulse Width 0.0000
Acquisition Time 2.5559
Acquisition Date 2013-02-21T17:31:45
Probe OneNMR_W024
. : —2000
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
—1500
—1000
—~500
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o Mo 8 o o o
SR g—a QS S
—ONM— NN — ~—
T T T T T T T T T T T T T T T T T T T
13 12 11 10 9 8 7 5 4 3 2 1 0 -1 -2

6
f1 (ppm)
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Parameter Value
Solvent CDCI3
Temperature 298.3
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 461
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000
Acquisition Time 0.8651
Acquisition Date 2013-01-04T16:23:58
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C
FsC—7 T
L , HJW
= __N_\_ .I '~—-._"-,I|I
D'-Lf“Br
ph/*c;
3h
A ﬂ lIA J L, | A

-850

~800

~750

~700

650

600

—550

~500

450

400

350

~300

250

—200

~150

~100

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 120( %O 80 70 60 50 40 30 20 10
1 (ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 87 3 ADH10%IPA1Tmpm Acquired By: System

Sample Type: Unknown Sample Set Name T1TG2 87 1302013
Vial: 46 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 1/30/2013 7:23:41 PM CST
Date Processed: 3/7/2013 7:32:44 PM CST

0.20 %
0.15
-
@)
Q\
< 010 O
005 |
0.00 J__J j <N
000 500 1000 1500 2000 2500 3000 3500  40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 8509; Processing
Method: TG
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 7.413|4514938 | 49.97 [ 205873
W2489 ChA 254nm | 15.290 | 4519993 | 50.03 | 85592
Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:33:14 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 87 1 ADH10%IPA1Tmpm Acquired By: System

Sample Type: Unknown Sample Set Name T1TG2 87 1302013
Vial: 47 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 1/30/2013 8:04:23 PM CST
Date Processed: 3/7/2013 7:34:27 PM CST

020 %
0.15
D)
< il
0.10
0.05 o
) P
& 0
0.00 - - J — —
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 8511; Processing
Method: TG
Processed Channel Descr.: W2489 ChA 254nm
Processed o
. W2489 ChA 254nm | 7.434 |5092253| 90.07 | 231704
W2489 ChA 254nm | 15.350 | 561503 10829
Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method I[L 1002 3/7/2013

Page: 1 of 1 7:35:03 PM US/Central
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—24000
Parameter Value
Solvent CDCI3
Temperature 298.5 22000
Pulse Sequence 2930 /j[ / /// I
Experiment 1D ~20000
Number of Scans 16
Receiver Gain 61
Relaxation Delay 1.0000 ~18000
Pulse Width 11.0000
Acquisition Time 3.4079 16000
Acquisition Date 2013-02-17T18:49:15
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 600.39 ~14000
Spectral Width 9615.4
Nucleus 1H _12000
—~10000
~8000
—6000
—4000
—2000
J M«J»M | _0
A SRR T T
CEEEETERD 8 3 --2000
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Parameter
Solvent CDCI3
Temperature 298.1
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 264
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000
Acquisition Time 0.8651
Acquisition Date 2013-02-20T14:17:55
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C
MeO
.
= fN""(::jx
| ol Br
S~
nEen
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 119 3 ADH10%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name adu02162013

Vial: 13 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 2/16/2013 9:23:24 PM CST
Date Processed: 3/7/2013 7:51:04 PM CST

050
0.40 ﬁ

0.30

AU
19.895

020

0.10

0.00 A ~—N k -

| \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 2200 2400 20.00 28.00

Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 8533; Processing
Method: TG

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:51:29 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 119 1 ADH10%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name adu02162013

Vial: 14 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 2/16/2013 9:52:58 PM CST
Date Processed: 3/7/2013 7:52:26 PM CST

0.30 %
0.25
0.20
=
< 015
0.10
0
0.05 g
| o
0.00 J y —
0.00 W 2.00 W 4.00 W 6.00 W 8.00 W 10.00 W 12.00 W 14.00 W 16.00 W 18.00 W 20.00 W 22.00 W 24.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 8535; Processing
Method: TG
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 8.250 9336902 | 97.28 |327146
W2489 ChA 254nm [ 19.938 | 260911 4307
Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:53:11 PM US/Central
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Parameter Value -
Solvent CcDCI3 —17000
Temperature 297.9 r
Pulse Sequence 2930 ~16000
Experiment 1D I
Number of Scans 16 ~15000
Receiver Gain 44 I
Relaxation Delay 1.0000 [] [ ~14000
Pulse Width 11.0000 I
Acquisition Time 3.4079 ~13000
Acquisition Date 2013-03-12T15:34:46 I
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065 12000
Spectrometer Frequency 600.39 11000
Spectral Width 9615.4 |
Nucleus 1H —10000
—9000
—8000
—7000
—6000
—5000
::::"-lll L
. ! —4000
V. TBr I
—~3000
—2000
t —1000
A UJL A A | o
P i o -1000
OONLNOT o o o [a0)
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Parameter Value
Solvent CDCI3
Temperature 298.1
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 656
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000
Acquisition Time 0.8651
Acquisition Date 2013-01-28T11:16:06
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C
MeO
=
Meo%ﬁ}
MD}'—“:) =
e vt (!
= Y T Br
Hjﬁf "M
/=0
3
| LI
T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 101 3 20%IPA60mMIn Acquired By: System

Sample Type: Unknown Sample Set Name T1TG2 101 1282013
Vial: 116 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 20.00 ul Channel Name: W2489 ChA

Run Time: 80.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 1/28/2013 1:55:52 PM CST
Date Processed: 3/7/2013 7:36:17 PM CST

T
0.30
5 )
< 020
™
) <
O
0.10 N~
™
0.0(}——/\-A e A /\
000 1000 2000 3000 4000 5000 6000 7000 8000
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 8513; Processing
Method: TG
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 6.714 | 18460260 | 50.44 | 422106
W2489 ChA 254nm | 37.643 118140270 | 49.56| 64862
Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:36:51 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 101 1 20%IPA1Tmpm Acquired By: System

Sample Type: Unknown Sample Set Name T1TG2 101 1282013
Vial: 117 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 20.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 1/28/2013 5:25:19 PM CST
Date Processed: 3/7/2013 7:38:04 PM CST

0.50
a

040

0.30

AU

020

0.10 //
0.00 /\ L
\ \ \ ‘ \ \
5.00

0.00

>37976

W 10.00 . 15.00 . 20.00 . 25.00 . 30.00 . 35.00 . 40.00 . 45.00 . 50.00 -
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 8515; Processing

Method: TG

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013
Page: 1 of 1 7:38:36 PM US/Central
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Parameter
Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Probe

Spectrometer Frequency 600.39
Spectral Width
Nucleus

CDCI3
296.9
zg30
1D

i il
68

1.0000

11.0000

3.4079

2013-01-05T14:42:07

5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065

—
—

9615.4
1H

1.00—=<
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~/5UU

~7000

~6500

~6000

5500
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4500

4000

~3500

~3000

2500

—2000

1500

1000

~500

f1 (ppm)
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~32
Parameter Value r
Solvent cdcl3 ~30
Temperature 22.0 I
Pulse Sequence s2pul 28
Experiment 1D I
Number of Scans 256 ~26
Receiver Gain 30 I
Relaxation Delay 1.0000 -24
Pulse Width 0.0000 '
Acquisition Time 1.2845 22
Acquisition Date 2012-11-03T15:08:08 I
Probe OneNMR_W024 20
Spectrometer Frequency 100.51 18
Spectral Width 25510.2
Nucleus 13C
-16
3 -14
a |
\ W -12
L::::_/ [{lnﬁﬁ' |
e \ 10
| L/ TBr _
P
T 8
6
4
-2
W WW MWWWWWWW WMMNWWWWMMWWWMWWWMWWWWWWWWWWWMWWWWW -0
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG1 229 3 ADH10%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name adu02292013

Vial: 31 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 3/1/2013 6:39:07 PM CST
Date Processed: 3/7/2013 7:27:39 PM CST

0.25 %

020

—12.439

- 0.15
= )

0.10

N ﬂ\ ) k _J \\

0.00 — -
\ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ ‘ \
000 200 400 600 800 1000 1200

\ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \
14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 8505; Processing
Method: TG

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:28:07 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG1 229 1 ADH10%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name adu02292013

Vial: 32 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 3/1/2013 7:10:01 PM CST
Date Processed: 3/7/2013 7:30:22 PM CST

0.50 %

040

> 030
< )

0.20

0.10

o0 A J _

\ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 8507; Processing
Method: TG

>12.447

Processed Channel Descr.: W2489 ChA 254nm

Processed
Channel Descr.

1| W2489 ChA 254nm | 8.049 16403549 | 95.70 565978
2 | W2489 ChA 254nm | 12.447 736438 4.30| 22480

RT Area % Area | Height

Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:31:02 PM US/Central
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—2400
Parameter Value
Solvent cdcl3
Temperature 26.0 —2200
Pulse Sequence s2pul
Experiment 1D / / / / f L5000
Number of Scans 16
Receiver Gain 30
Relaxation Delay 1.0000 —1800
Pulse Width 0.0000
Acquisition Time 2.5559 1600
Acquisition Date 2013-02-21T17:36:30
Probe OneNMR_W024
Spectrometer Frequency 399.69 —1400
Spectral Width 6410.3
Nucleus 1H 1200
—1000
—800
// '|'|I )’\N
\ f a -600
L ol_y / “Br
~400
) /t- 0
3| 200
“MMU_,JL )
M R R i
~— <N =N - o
9o—-mMNGeMm Q S —-200
T (N—=OW—=m i ~—
T T T T T T T T T T T
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f1 (ppm)
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Parameter Value
Solvent cdcl3
Temperature 26.0 700
Pulse Sequence s2pul
Experiment 1D
Number of Scans 2238
Receiver Gain 30 ~600
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 1.2845
Acquisition Date 2013-02-21T17:52:34 ~500
Probe OneNMR_W024
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C 400
Br
- N -300
".// H-I:'?". )\N
e I — L
< =
L L ol_/~8r -200
TN
/=0
Ph
3l —100
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 91 3 ADH10%IPA1Tmpm Acquired By: System

Sample Type: Unknown Sample Set Name AVI FEB 13 2013
Vial: 117 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 2/13/2013 7:44:24 PM CST
Date Processed: 3/7/2013 7:44:39 PM CST

0.80 $
* N
060
_ N
()
-
D) - QP
< 040 ,\
020
| ‘ | | | ‘ | | | ‘ | | | ‘ | |

0.00 W 2.00 4.00 6.00 8.00  10.00 W 12.00 W 14.00 W 16.00 W 18.00 W 20.00 W 22.00 W 24.00 W 26.00 W 28.00 W 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 8521; Processing

Method: TG

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:45:20 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 91 3 ADH10%IPA1Tmpm Acquired By: System

Sample Type: Unknown Sample Set Name AVI FEB 13 2013
Vial: 117 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 2/13/2013 7:44:24 PM CST
Date Processed: 3/7/2013 7:44:39 PM CST

0.80 $
* N
060
_ N
()
-
D) - QP
< 040 ,\
020
| ‘ | | | ‘ | | | ‘ | | | ‘ | |

0.00 W 2.00 4.00 6.00 8.00  10.00 W 12.00 W 14.00 W 16.00 W 18.00 W 20.00 W 22.00 W 24.00 W 26.00 W 28.00 W 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 8521; Processing

Method: TG

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:46:22 PM US/Central
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Parameter Value i
Solvent CDCI3
Temperature 298.0
Pulse Sequence zg30 —25000
Experiment 1D
Number of Scans 16
Receiver Gain 56 // [ i
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079 —20000
Acquisition Date 2013-02-20T18:54:03
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 600.39 I
Spectral Width 9615.4
Nucleus 1H
—15000
—10000
—~5000
TN .
A i i
NN MO SANS [e0] o
<) R=Nc RN =Ne e i)l ) S
O ANANMANN o (o)} u
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f1 (ppm)
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Parameter Value __210
Solvent CDCI3 -200
Temperature 298.2 3
Pulse Sequence zgpg30 _-190
Experiment 1D 180
Number of Scans 522 -
Receiver Gain 177 ~170
Relaxation Delay 3.0000 '_1 60
Pulse Width 12.0000 -
Acquisition Time 0.8651 150
Acquisition Date 2013-02-20T18:57:18 '_140
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065 L
Spectrometer Frequency 150.98 —130
Spectral Width 37878.8 i
Nucleus 13C | 120
~110
—100
~90
-80
70
~60
-50
~40
-30
20
o ! W o _0
—-10
—-20
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 125 3 ADH10%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name adu02202913

Vial: 13 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 2/20/2013 5:29:48 PM CST
Date Processed: 3/7/2013 7:39:49 PM CST

0.25 %
i <t
0.20
- 0.15
< )
0.10
0
0.05 ” CCYD)
0.00 —JU — /\
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500  60.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 8517; Processing
Method: TG
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 4.809 5086172 | 50.72|284316
W2489 ChA 254nm | 39.51114942214 | 49.28 | 37760
Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:40:16 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 125 1 ADH10%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name adu02202913

Vial: 14 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 2/20/2013 6:30:42 PM CST
Date Processed: 3/7/2013 7:41:35 PM CST

0.80 %
: <
0.60
0w
0.20
B QN
) <t
LO
N @)
0.00 Aﬁ% @
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 8519; Processing
Method: TG
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 4.817 | 13825745 | 99.96 | 776884
W2489 ChA 254nm |39.542 5592
Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:42:08 PM US/Central
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Parameter Value
Solvent CDCI3
Temperature 298.1 / // [ /
Pulse Sequence zg30
Experiment 1D
Number of Scans 16
Receiver Gain 61
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079
Acquisition Date 2013-02-25T15:18:33
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 600.39
Spectral Width 9615.4
Nucleus 1H
~Br
WAJM b
St T T
O MO L O o
ceoamanNg ] <
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Parameter Value
Solvent CDCI3
Temperature 298.7
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 258
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000
Acquisition Time 0.8651
Acquisition Date 2013-02-25T15:24:33
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C
il WJ T PO ANA Y e T e e L e
T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 129 3 ADH10%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name adu02252013

Vial: 115 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 2/25/2013 2:27:03 PM CST
Date Processed: 3/7/2013 7:47:32 PM CST

020 i
0.15 o
B -
o0
2 2’
0.10 f\
0.05 |
000 — SN\ g k .
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500  60.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 8525; Processing
Method: TG
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 6.541 ] 541115¢| 50.40|239105
W2489 ChA 254nm | 13.800 | 5326047 | 49.60 | 106489
Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:48:04 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 129 1 ADH10%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name adu02252013

Vial: 116 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method TG

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 2/25/2013 3:28:00 PM CST
Date Processed: 3/7/2013 7:48:47 PM CST

0.08
0.06 A
o)
_ LO
> LO
< 0.04 S
* 1?
0.02
0.00 Jw\.ﬁx‘ J k
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500  60.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 8531; Processing
Method: TG
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 6.553| 750552 | 15.30| 35199
W2489 ChA 254nm | 13.799 | 4154203 | 84.70 | 82792
Reported by User: System Project Name: Stanley 1
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 3/7/2013

Page: 1 of 1 7:49:21 PM US/Central
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Parameter Value
Solvent CDCI3
Temperature 298.7
Pulse Sequence zg30
Experiment 1D
Number of Scans 16 } [ [
Receiver Gain 68
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079
Acquisition Date 2013-04-17T09:11:52
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 600.39
Spectral Width 9615.4
Nucleus 1H
JN A
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—P A f
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: MCS-I-68rac ADH9010 1mpm  Acquired By: System

Sample Type: Unknown Sample Set Name

Vial: 46 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 11/8/2012 6:41:06 PM CST
Date Processed: 8/21/2013 4:11:01 PM CDT

050 E
0.40

0.30

24.040

AU

020

0.10

oy L ] VA

\ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 5786; Processing
Method: tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/21/2013
Page: 1 of 1 4:11:19 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: MCS | 80A 9010ADH1TmMmpm Acquired By: System

Sample Type: Unknown Sample Set Name

Vial: 102 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 12/13/2012 2:24:59 PM CST
Date Processed: 8/21/2013 4:36:16 PM CDT

0.60 %

040
>
2
020 /
10
* S
0.00 8 )
\ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \
0.00 5.00 10.00 15.00 20.00 25,00 30.00 35.00 40.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 5859; Processing
Method: tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/21/2013

Page: 1 of 1 4:36:50 PM US/Central



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistr

<

ThisggU R ¢S 133 RSy oo A e A RMBINT B o 0 © — 0 O — ®© — © O IN O LN <
MERRTRATRR R AINMANEHERBROL8R8TLI T IS $-115
NINNNNNNNNNNNNNNNNNNOVOOOOOOOOWUN
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Parameter Value
Solvent CDCI3
Temperature 298.8 J j / / [ [
Pulse Sequence zg30
Experiment 1D
Number of Scans 16
Receiver Gain 75
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079
Acquisition Date 2013-04-17T09:08:03
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 600.39
Spectral Width 9615.4
Nucleus 1H
L1
BB S ot i
888H42mMe83 S
A AN AN ~—
T T T T T T T T T T T T T T T T T T
13 12 11 10 9 8 5 -1 -2

6
f1 (ppm)

21000
;20000
;19000
;18000
;17000
;16000
;15000
;14000
;13000
;12000
;11000
;10000
;9000
;8000
;7000
;6000
;5000
;4000
;3000
;2000

~1000

—-1000
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17000

16000

15000

14000

~13000

12000

11000

—10000

9000

~8000

~7000

—6000

~5000

4000

~3000

—2000

~1000

—-1000

Thigdsurslis 137 hefipyal SWIEWQ*‘ CRERSIN 2PN O N O N M N T m N D O =L WMMM
McsT1324,13¢ 3 5 SR IRAFRANAIRIRNIBIANITITNIRAaRAS s116 |
T @ oMo mOommaAaNSSaR0OBININTNRATAN
R EE A A i Rt hu Bu e Ja Ba B BB Ba Bh BA B sl e BN
| TS e e ————— |
Parameter Value
Solvent CDCI3
Temperature 299.5
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 685
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000
Acquisition Time 0.8651
Acquisition Date 2013-04-17T10:08:13
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C
i
[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: MCS | 64rac 9010ADHImpm Acquired By: System

Sample Type: Unknown Sample Set Name

Vial: 25 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method MCS 3Br rac smnotpicked
Injection Volume: 10.00 ul Channel Name: W2489 ChB

Run Time: 20.0 Minutes Proc. Chnl. Descr.: W2489 ChB 220nm

Date Acquired: 10/19/2012 1:09:32 PM CDT
Date Processed: 8/21/2013 3:57:08 PM CDT

0.30 é

0.20

0.10

AU
)
- _
\/, 11.979

J K y K

\ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \
0.00 2.00 4.00 6.00 38.00 10.00 12.00 14.00 16.00 18.00 20.00

Minutes
Channel: W2489 ChB; Processed Channel: W2489 ChB 220nm; Resultld: 5757; Processing
Method: MCS 3Br rac smnotpicked

)

0.00

Processed Channel Descr.: W2489 ChB 220nm

Processed o .
Channel Descr RT Area %o Area | Height

11 W2489 ChB 220nm | 7.208 | 9097256 | 48.23 | 334215
2 | W2489 ChB 220nm | 11.97919764628 | 51.77 | 211781

Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/21/2013

Page: 1 of 1 3:57:16 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name

Vial: 27 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 20.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 10/19/2012 1:50:50 PM CDT
Date Processed: 8/21/2013 4:03:20 PM CDT

00 ﬁ
150
2 )
1.00
050 0
) -
| X
100 N\ J N N
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 5775; Processing
Method: tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 7.236 51289783 | 92.50| 2214011
W2489 ChA 254nm [ 12.095 | 4157557 101536
Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/21/2013

Page: 1 of 1 4:03:40 PM US/Central
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TPREBOY 8O HCRWISPBENS PP W P a o oo N N =M MmN m o OO
< ONUOUMHOOANHAHOMEAO MO O O
MBEB AR SN MANSNANRRSSS83aaR80R I S-119 1-600
~550
Parameter Value 500
Solvent cdcl3 L
Temperature 31.0
Pulse Sequence s2pul 450
Experiment 1D / / / / / / / L
Number of Scans 8
Receiver Gain 30 ~400
Relaxation Delay 1.0000 |
Pulse Width 0.0000
Acquisition Time 2.5559 —350
Acquisition Date 2013-01-10T11:09:17 |
Probe OneNMR_W024
Spectrometer Frequency 399.69 ~300
Spectral Width 6410.3
Nucleus 1H I
—250
—200
—150
—100

\
A
.
7

.00 ————
=
T T T
o Ul
o

1.02
0.98
1.08
6.41
3.82
1.12
1.89
1.08
2.78
1.02—=x

13 12 11 10 9 6
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TWB(DR'@@ThERoy&Sw'N%%rth%3m MANOMOUALMANNNOONOTITOOLN MDD
8&%8 MmuooaoaSsST ANUOUNMOMOILINSTSOWL MONINT ToOoORNAANANHAHIL O MO ANANMMOUAN S-120
MCS I-99 pat; 2-F dip TN OONT A NATHTTONTOONTTNTMNIONO©M AW
T LA MOM M MNMAT IO BROOTFTFTLTTNANAOG G 7 YT M
NovvoouNnNnNstsIFTOOMmOMmOmmmmAaANAANANANAANANANAANN A A A A A A ANNS < —120
A AT A A A A A A A A A AT A A A A A A A A A A A A A A A A A A NN OO
/ / __| | - __ — — — S B I — B —
== = —— —_— -
Parameter Value L 110
Solvent cdcl3
Temperature 31.0 '
Pulse Sequence s2pul =100
Experiment 1D
Number of Scans 1000 '
Receiver Gain 30 90
Relaxation Delay 1.0000
Pulse Width 0.0000 |
Acquisition Time 1.2845 80
Acquisition Date 2013-01-29T16:45:40
Probe OneNMR_W024 I
Spectrometer Frequency 100.51 ~70
Spectral Width 25510.2
Nucleus 13C
~60
~50
~40
=
S©\Eir
N _30
-20
~10
J L» T e ~0
—-10
T T T T T T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: MCS [-95rac 9010ADHImpm  Acquired By: System

Sample Type: Unknown Sample Set Name

Vial: /6 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method tony3

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 1/15/2013 2:41:15 PM CST
Date Processed: 8/21/2013 4:51:20 PM CDT

" }
o
LO
* -
0.60 =
% ﬂ
- )
<
0.40
020
100 A J )L
000 500 1000 1500 2000 2500 3000 3500  40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 5885; Processing
Method: tony3
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 6.514 15201390 | 49.95 | 902448
W2489 ChA 254nm | 11.052 115232146 | 50.05| 541131
Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/21/2013

Page: 1 of 1 4:51:42 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name

Vial: {7 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method tony4

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 1/15/2013 3:21:53 PM CST
Date Processed: 8/21/2013 4:52:14 PM CDT

1.60

1.40 '

1.20

1.00
N }
< 0.80

0.60

040 N

) N
020 =
0.00 A ] L N
000 500 1000 1500 2000 2500 3000 3500  40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 5887; Processing
Method: tony4
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 6.513 28140315 | 95.39 | 1667749
W2489 ChA 254nm | 11.072| 1361350 48984

Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/21/2013

Page: 1 of 1 4:52:25 PM US/Central
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Parameter Value
Solvent CDCI3
Temperature 298.6
Pulse Sequence zg30
Experiment 1D / [ [
Number of Scans 16
Receiver Gain 68
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079
Acquisition Date 2013-04-05T08:27:24
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 600.39
Spectral Width 9615.4
Nucleus 1H
m L L Y
L idi e e e |
89 8R¥S8E838 8
—MmMANANANANMMA NN ~—
T T T T T T T T T T T T T T T 1
13 12 11 10 9 8 7 2 1 -1 -2
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NN OMOOOMOMOmO MmO OO MmO AaANANAANANANANANANAN A A SN <
A A A A A A A A A A A A A A A A A A A A A A A SN O 16000
e e e e Fa |
Parameter Value 15000
Solvent CDCI3
Temperature 299.5 | 14000
Pulse Sequence zgpg30
Experiment 1D 13000
Number of Scans 1075
Receiver Gain 177
Relaxation Delay 3.0000 ~12000
Pulse Width 12.0000
Acquisition Time 0.8651 ~11000
Acquisition Date 2013-04-05T09:40:05
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065 ~10000
Spectrometer Frequency 150.98
Spectral Width 37878.8 9000
Nucleus 13C
—8000
~7000
—6000
Phu
@\ 5000
—~4000
—~3000
| —2000
—1000
I I , — o
—-1000
T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
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Empower™3
SOFTWARE

Injection Summary Report

SAMPLE INFORMATION

Sample Name:
Sample Type:
Vial:
Injection #:
Injection Volume:
Run Time:

Date Acquired:
Date Processed:

MCS-I-70rac_ 9010ADH1Tmpm
Unknown

o7

1

10.00 ul

40.0 Minutes

11/14/2012 6:56:43 PM CST
38/21/2013 4:17:23 PM CDT

Acquired By:

Sample Set Name

Acq. Method

Processing Methoo

Set:

Channel Name:

Proc. Chnl. Descr.:

System

1 ADH90 10 1Tmpm
tony1

W2489 ChA

W2489 ChA 254nm

0.40 §
: O
©
| :
0.30 (\
-
=2 *
0.20
0.10
0.00 — ) L J L
] \ \ \ \ ‘ \ \ \ ‘ \ \ \ \ ‘ \ \ \ ‘ \ \ \ \ ‘ \ \ ‘ \ \ \ \ ‘ \ \ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 5813; Processing
Method: tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name: Stanley 1\Stanley?2
Date Printed:

8/21/2013

4:17:35 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: MCS-I-70AT1 _9010ADH1mpm Acquired By: System

Sample Type: Unknown Sample Set Name

Vial: 98 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 11/14/2012 7:37:23 PM CST
Date Processed: 8/21/2013 4:18:04 PM CDT

1.00
080 ﬁ
0.60
D)
< )
0.40
) <t
-
B Q\
0.20 S
0.00 — J L /\
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 5815; Processing
Method: tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 9.394 | 33179976 | 80.91 | 959528
W2489 ChA 254nm [ 20.204 | 7828448 | 19.09|141761
Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/21/2013

Page: 1 of 1 4:18:30 PM US/Central
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NMNNNNNNNNNNNNNNNNNNNNNNNNNANNNNOVOOOVOVUOUOVOOLOLOOYOLOUOOWO OO
e e e e L L L L L L _____ __ J_ N — __ L ———— | ] r
~9000
Parameter Value
Solvent cdcl3 —8000
Temperature 61.0
Pulse Sequence s2pul r
Experiment 1D / / / /
Number of Scans 16 ~7000
Receiver Gain 30
Relaxation Delay 1.0000 '
Pulse Width 0.0000
Acquisition Time 2.5559 ~6000
Acquisition Date 2013-05-16T10:06:53 |
Probe OneNMR_W024
Spect ter F 399.69
pec rome.er requency L5000
Spectral Width 6410.3
Nucleus 1H L
~4000
Ph |
=M ~3000
Ehoo |
L N
@ D F -
M
= -2000
Ph
3s
—1000
M J A Jk. - | _0
AR i m i
O —-HWO—=MWOWWOM o
SO-HNNQG® =S S
A AN MmMON—AMM—— ~—
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1

f1 (ppm)
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STANDARD 15hOBSGRVE - Sl @ S Mo MmN e STmu o m B 8 A RRKARRR X s-128 [200
T o S 00— HO¢MMHmmmmwwN\o¢¢oomm¢m © I
N O O IO MmOMOMmOMmOANANANANANANNANANANANANAN A~ ~ 0 o ~190
B — B IR [ e gl e S R et S B R e e I = S S G N O
] AP AR —— "
-170
Parameter Value -
Solvent cdcl3 160
Temperature 61.0 i
Pulse Sequence s2pul ~150
Experiment 1D I
Number of Scans 302 __140
Receive_r Gain 30 130
Relaxation Delay 1.0000 |
Pulse Width 0.0000 _120
Acquisition Time 1.2845 -
Acquisition Date 2013-05-16T10:08:57 110
Probe OneNMR_W024 3
Spectrometer Frequency 100.51 ~100
Spectral Width 25510.2 r
Nucleus 13C —90
80
-70
Ph -
*—u_N _60
Pheok i I
B 50
] F i
N): -40
[:] L
Ph -30
3s -
20
1 A | ﬂ‘ | X
—-10
—-20
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Empower™3
SOFTWARE

Injection Summary Report

SAMPLE

INFORMATION

Sample Name:
Sample Type:
Vial:
Injection #:
Injection Volume:
Run Time:

Date Acquired:
Date Processed:

TG2 191 2 ADHI1mpm10%IPA Acquired By:

Unknown

13

1

10.00 ul
35.0 Minutes

5/9/2013 11:46:56 AM CDT
5/18/2013 7:18:46 PM CDT

Sample Set Name
Acq. Method Set:
Processing Methoo
Channel Name:
Proc. Chnl. Descr.:

System

TG2 191 592013

1 ADH90 10 1Tmpm
TG2 191r

W2489 ChA

W2489 ChA 254nm

1.00 |

0.80

S 060
<

040

0.20

=10.702

0.00 /\

1A

B | | | | | | | | | |
0.00 5.00 10.00

\ ‘ \
15.00

Minutes

\ ‘ \
20.00

\ ‘ \ \ \ \ ‘ \ \ \ \
25.00 30.00 35.00

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 2959; Processing
Method: TG2 191r

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name: Stanley 1\Stanley?2
Date Printed:

5/18/2013

7:19:36 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: MCS-I-71AT1 _9010ADH1Impm Acquired By: System

Sample Type: Unknown Sample Set Name

Vial: 100 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 11/14/2012 8:58:40 PM CST
Date Processed: 8/21/2013 4:23:40 PM CDT

0.50 %
0.40
0.30
S )
<
020
0.10 N
7 o0
| =
0.00 A
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 5829; Processing
Method: tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 6.074 | 14934852 | 95.47 [518185
W2489 ChA 254nm | 10.826 | 708273 15056
Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/21/2013

Page: 1 of 1 4:23:53 PM US/Central
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—_———————— ——— | ~8000
7500
—7000
Parameter Value
Solvent CDCI3 _6500
Temperature 298.8
Pulse Sequence zg30 j
Experiment 1D f / / / f 6000
Number of Scans 16 '
Receiver Gain 75 —5500
Relaxation Delay 1.0000
Pulse Width 11.0000 5000
Acquisition Time 3.4079
Acquisition Date 2013-04-02T16:09:36 L4500
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065
Spectrometer Frequency 600.39
Spectral Width 9615.4 ~4000
Nucleus 1H r
—~3500
—3000
—2500
—2000
Ph
=N
Pl —1500
3 hﬁ@\ _
0 CFs 1000
M i
phFD ~500
3t J
rd J‘VN A _0
Tt i
83285533 8
ANmmIma o — —-500
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
13 12 11 10 9 8 7 5 4 3 2 1 0 -1 -2
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f1 (ppm)
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A A A A A A A A A A A A A A A A A A A A A A A A A A N O L7000
~6500
Parameter Value 6000
Solvent CDCI3
Temperature 299.7
Pulse Sequence zgpg30 ~5500
Experiment 1D
Number of Scans 1530 -5000
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 12.0000 ~4500
Acquisition Time 0.8651
Acquisition Date 2013-04-02T17:51:57 4000
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8 3500
Nucleus 13C
—~3000
2500
Fh
=
[mTo —2000
AP E
0 CFy i
N 1500
=0
= ~1000
3t
‘ m ) M _0
—-500
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: MCS [-75rac 9010ADHImpm  Acquired By: System

Sample Type: Unknown Sample Set Name

Vial: 5 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 12/7/2012 1:58:46 PM CST
Date Processed: 8/21/2013 4:26:02 PM CDT

120 %

1.00 |

0.80
. )
< 0.60

040 9

. o
0.20 f\
0.00 JL
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 5845; Processing
Method: tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm |4.876 | 15653704 | 49.27 | 1237997
W2489 ChA 254nm |9.391 | 16117858 | 50.73 | 268507

Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/21/2013

Page: 1 of 1 4:26:15 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: MCS [-75AT1 9010ADH1mpm Acquired By: System

Sample Type: Unknown Sample Set Name

Vial: 6 Acq. Method Set: 1 ADH90 10 Tmpm
Injection #: 1 Processing Method tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 12/7/2012 2:39:27 PM CST
Date Processed: 8/21/2013 4:26:44 PM CDT

4.00 |
| %
3.00
D 2.00
1.00
o))
o0
NJ
| J\ 5
0.00 —
\ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 5847; Processing
Method: tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/21/2013

Page: 1 of 1 4:27:17 PM US/Central
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Thipipursgl is £77peRoyal Society of Chemistry 2013 DA N OMMMOANOLOATMOOM—TMATANOTOOA—LNONMT O I
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odl\'I\'I\'I\'I\'I\'l\'l\'l\'l\'l\'NNNNNNNES????PEEEEEEE |
—1900
—1800
—1700
~1600
f {1V
Parameter Value ~1400
Solvent cdci3 '
Temperature 61.0 __1300
Pulse Sequence s2pul i
Experiment 1D | 1200
Number of Scans 16 1100
Receiver Gain 30 L
Relaxation Delay 1.0000 1000
Pulse Width 0.0000 r
Acquisition Time 2.5559 —900
Acquisition Date 2013-05-17T09:50:40 i
Probe OneNMR_W024 —800
Spectrometer Frequency 399.69 I
Spectral Width 6410.3 700
Nucl 1H I
ucleus 600
Ph 500
ST ) ~400
AR N i
@\ 0 Br —300
N L
H —200
S3a r
’K —0
T 7 AR A T —-100
3 RIIDE3H 8
S I A S s _ r
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13 12 11 10 9 8 7 5 3 2 1 0 -1 -2
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ThiPpuIB8l igZehbredRry20 83yl Cheysf 20130 © 0 O M O N NN O M © ~ —
STANDARD 1H ORBBERVE - il B S R M S M N e B8 N8 a3 ® Q pos s-136 36
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| e I
—32
30
Parameter Value I
Solvent cdcl3 __28
Temperature 61.0 L6
Pulse Sequence s2pul I
Experiment 1D
Number of Scans 548 | 24
Receiver Gain 30
Relaxation Delay 1.0000 22
Pulse Width 0.0000 I
Acquisition Time 1.2845 20
Acquisition Date 2013-05-17T09:53:10 I
Probe OneNMR_W024 -18
Spectrometer Frequency 100.51 I
Spectral Width 25510.2 ~16
Nucleus 13C '
-14
-12
FPh 10
R 5
0 Br I
M -6
H i
S3a -4
| -2
UM W o
-2
-4
[ T T T T T T T T T T T T T T T T T T T T T T T T 1
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG2 193 ADH1mpm20%IPA  Acquired By: System

Sample Type: Unknown Sample Set Name T1TG2 193 5102013
Vial: 42 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method T1TG2 193

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 5/10/2013 4:41:18 PM CDT
Date Processed: 5/18/2013 7:05:06 PM CDT

020 ;
N-
0.15
. )
< 010
) 9\
LO
Q\
. 00
0.05 N
” I\
0.00 JWM
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500  60.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 2951; Processing
Method: TG2 193
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 7.621|4982468 | 50.04 210299
W2489 ChA 254nm | 28.252 | 4974088 | 49.96 | 47976
Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 5/18/2013

Page: 1 of 1 7:06:52 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: KP1 155 ADH1mpm20%IPA  Acquired By: System

Sample Type: Unknown Sample Set Name T1TG2 193 5102013
Vial: 43 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method KP1 155

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 5/10/2013 5:42:11 PM CDT
Date Processed: 5/18/2013 7:10:37 PM CDT

0.50 %
] Nt
0.40
0.30
_ )
<
0.20 -
0.10 0
B ™
: 00
) /\ ﬁ L\ N
0.00
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 2955; Processing
Method: KP1 155
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 7.641|12052383| 97.07 509415
W2489 ChA 254nm [28.385 | 364356 3682
Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 5/18/2013

Page: 1 of 1 7:17:10 PM US/Central
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=
Parameter Value
Solvent cdcl3
Temperature 90.0 [ / [/ [ J
Pulse Sequence s2pul
Experiment 1D
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 2.5559
Acquisition Date 2013-04-24T18:17:33
Probe OneNMR_W024
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
T i Al T
X L8E5EIERS 8
— NN NN~~~ —
T T T T T T T T T T T T T 1
13 12 11 10 9 8 -1 -2
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M&B%MO\I\kDOOHOOkOOﬁ'OQ'OOoLnkONONLnOOan\an ™M N S-140
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A A A A AT A A A A A A A A A A A A A A A A A A A~ N Vo)
T —————— e | 300
Parameter Value 280
Solvent cdcl3 I
Temperature 90.0 ~260
Pulse Sequence s2pul r
Experiment 1D —240
Number of Scans 3200 L
Receiver Gain 30 520
Relaxation Delay 1.0000 |
Pulse Width 0.0000
Acquisition Time 1.2845 ~200
Acquisition Date 2013-04-24T19:02:33 '
Probe OneNMR_W024 ~180
Spectrometer Frequency 100.51 -
Spectral Width 25510.2 -160
Nucleus 13C L
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: MCS | 83 8020ADH1mpm Acquired By: System

Sample Type: Unknown Sample Set Name

Vial: 104 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 12/13/2012 5:38:20 PM CST
Date Processed: 8/21/2013 4:42:19 PM CDT

140
120 %
1.00
0.80
-
< i
0.60 -
) <
- L0
0.40 - a
0.20 -
0.00 ~ N\
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 5866; Processing
Method: tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
Channel Descr RT Area %o Area | Height
11 W2489 ChA 254nm | 5.641 19070394 | 49.35(1367022
2 | W2489 ChA 254nm | 12.546 | 19570794 | 50.65| 311655
Reported by User: System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 8/21/2013

Page: 1 of 1 4:42:33 PM US/Central
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Empower™3
SOFTWARE

Injection Summary Report

SAMPLE

INFORMATION

Sample Name:
Sample Type:
Vial:
Injection #:
Injection Volume:
Run Time:

Date Acquired:
Date Processed:

MCS | 81A 8020ADH1Tmpm

Unknown

101

1

10.00 ul
20.0 Minutes

Acquired By:

Sample Set Name
Acq. Method Set:

Processing Methoo

Channel Name:

Proc. Chnl. Descr.:

12/14/2012 10:13:04 AM CST

38/21/2013 4:45:51 PM CDT

System

1 ADH 80 20 1Tmpm
tony?2

W2489 ChA

W2489 ChA 254nm

1.20
1.00
0.80

060

AU

0.40

0.20

12.986

0.00

s ~— e~ /g%_\
\ \ ‘ \ \ \

0.00 2.00

‘ \ \
4.00 6.00

38.00

\ ‘ \ \ \ ‘ \
10.00 12.00
Minutes

\ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \
14.00 16.00 18.00 20.00

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 5873; Processing
Method: tony2

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name: Stanley 1\Stanley?2
Date Printed:

8/21/2013

4:46:16 PM US/Central
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