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Kinetics Experiments

General Information: All reagents were used out of the bottle as purchased from the supplier without
further purification unless otherwise specified. Cu(OTf), was handled in dry atmosphere (glove box). The
Cu(OTf); and ligand were complexed under rigorously anhydrous conditions. Reactions were monitored
using High Performance Liquid Chromatography. Data analysis was performed using Microsoft Office
Excel 2007 software and data were plotted using SigmaPlot for Window’s v. 10.0 (Systat Software, Inc,

San Jose, CA).

General Procedure for Kinetics Experiments

Cu(OTf); and (R,R)-Ph-Box were pre-complexed in CF3Ph under Argon for 2 h at 60 °C in an oven-
dried 10 mL round bottom flask equipped with magnetic stir bar and sealed with septa. The solution was
cooled to room temperature and treated with substrate 1a and TEMPO. The reaction mixture was heated
to 110 °C using a temperature regulated oil bath. It was taken out of the oil bath every hour and a 20 uL
aliqout was collected using gas-tight syringe. The aliquots collected were dried under vacuum and the
residue was dissolved in 200 pL acetonitrile. The samples were analyzed using HPLC in a Microsorb-MV
100 C8 column by gradient elution (65-100% CH3CN in Hz0). Calibration plots for substrate 1a and the
TEMPO adduct 2a were used to calculate the concentrations of 1a and 2a as a function of time.

Reactions were run up to 80-90% conversion for higher catalyst loading (20-40 mol% or 10-20
mM). We observed that at low catalyst loading (5-10 mol% or 2.5-5 mM), reactions do not go to
completion and the rate tails off at 40-60% conversion presumably due to catalyst decomposition.

Therefore, initial reaction rates were measured for these catalyst loadings.
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Order in substrate 1a: The general procedure above was followed using 20 mol% each of Cu(OTf); and
(R,R)-PhBox, 50 mM of substrate 1a and 300 mM of TEMPO in CF3Ph (1.04 mL). Unique Kinetics
experiments were performed three times and in each case a plot of In[1a] versus time gave a straight line
(r2 = 0.996), indicating first-order dependence in substrate 1a. A representative plot of In[1a] versus time
is shown in Figure S-1. Figure S-2 shows the simultaneous disappearance of 1a and appearance of 2a as

determined by HPLC analysis.

Figure S-1. A representative plot of In[1a] (mM) versus time (min) showing first-order kinetics in

substrate 1a
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Figure S-1 with error bars.

Figure S-2. The loss of alkene substrate 1a and the appearance of the TEMPO adduct 2a
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Order in Copper-bisoxazoline complex (Cu-L) and TEMPO: The order in Cu-L complex (Cu(OTf):

complexed with (R,R)-PhBox) was determined by performing a series of experiments using different
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concentrations of Cu-L complex (2.5-20.4 mM), substrate 1a (50 mM) and TEMPO (150 and 300 mM) in
CF3Ph (1.04 mL). The disappearance of 1a was monitored and the observed rate constant was
determined from the slope of the plot of In[1a] against time. Kinetic data is given in Table S-1. The first-
order dependence in the Cu-L complex was determined from the plot of In[k.ss] versus In[Cu-L] (m = 0.99
* 0.02) (Figure S-3). The data from the experiments showed no significant change in the rate constant
upon changing the concentration of TEMPO (Table S-1, e.g. compare entry 1 and 4), which suggests zero-

order dependence in TEMPO.



Table S-1. Kinetic data for determining the order of the reaction in Cu-L complex and TEMPO.

Entry Cu-L (mM) TEMPO (mM) Kobs (min-1)
1 2.6 161.8 5.7(0.4) x 104
2 2.6 147.1 5.2(0.1)x 104
3 2.4 150.2 5.6(0.2) x 104
4 2.6 296.7 7.2(0.5) x 104
5 2.6 299.8 6.9(0.5) x 104
6 2.1 297.9 4.6(0.3) x 104
7 5.6 171.6 1.2(0.2)x 103
8 6.4 149.0 1.7(0.05) x 10-3
9 4.2 150.0 1.2(0.04)x 103
10 5.3 303.4 1.1(0.1)x 103
11 5.8 300.0 1.3(0.05)x10-3
12 5.3 297.9 1.4(0.06) x 103
13 10.6 150.2 2.5(0.05)x 103
14 10.0 150.0 2.2(0.1)x 103
15 10.1 152.6 2.4(0.1)x 103
16 10.0 304.7 2.2(0.1)x 103
17 10.1 297.3 2.8(0.2) x 103
18 9.5 296.7 2.1(0.1)x 103
19 19.9 149.6 4.7(0.4)x 103
20 20.9 152.0 4.9(0.5)x 103
21 20.1 149.6 4.9(0.1)x10-3
22 21.2 301.0 49(04)x 103
23 20.4 297.9 5.1(0.1)x 103
24 20.0 298.5 4.5(0.06) x 103
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Figure S-3. Plot of In[ko»s] against In[Cu-L] showing first-order dependence in copper.
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Kinetic Isotope Effect (KIE)

The deuterated compounds 1a-1-[D] and 1a-2-[D] were obtained following our reported procedure.!
Primary Kinetic Isotope Effect: The primary kinetic isotope effect was determined by comparing the
rate of reactions of substrate 1a and 1a-1-[D]. The general procedure on for the catalytic
aminooxygenation reaction was followed using a pre-complexed solution of Cu(OTf), (20 mol%) and
(R,R)-PhBox (20 mol%), substrate 1a or 1a-1-[D] (0.05 mmol, 1 equiv), TEMPO (24.4 mg, 0.16 mmol, 3
equiv) and CF3Ph (1.04 mL). Reactions were conducted at 110 °C and the reported value of kops

represents an average of three unique kinetics experiments.

Cu(OTf), (20 mol%)

Z  (R.R)-Ph-box (20 mol%
Kobs = 2.44(0.4) x 107
N-H TEMPO (300 mol%)

Ts 110°C , PhCF,
1a

Cu(OTf), (20 mol%)

@(\/ (RR)Phbox(20moI% @ ; > kp =2.53(0.3) x 103
N-D

N- TEMPO (300 mol%)
(o]
12-1{D] 110 °C , PhCF4

ky/kp = 0.96 + 0.2

Secondary Kinetic Isotope Effect

(D)H
Cu(OTf), (20 mol%) H(D)
(R,R)-Ph-box (20 mol%) mo-N
NHTs TEMPO (300 mol%) N

1a, 1a-2-[D] 110 °C, PhCF;
kny/kp = 0.90 + 0.04

Following the previously reported procedure,! a mixture of substrates 1a (25.0 mg) and 1a-2-[D]
(25.0 mg) was dissolved in CF3Ph (1.16 mL). An aliquot (0.232 mL) was taken from this solution via
micropipet and was subjected to mass spectrometry to determine the isotopic ratio prior to reaction (Ro)
(representative data is given in Table S-2). The remaining solution was added to a pre-complexed
Cu(OTf)2 (10.1 mg, 27.8 mmol, 0.2 equiv) and (R,R)-PhBox (0.56 ml of 0.05 M solution in CF3Ph, 27.8

mmol, 0.2 equiv) followed by TEMPO (65.2 mg, 417 mmol, 3 equiv) and 0.56 mL CF3Ph. The solution was
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heated to 110 °C under partial conversion. The remaining mixture of starting olefins (1a and 1a-2-[D])
was isolated by flash chromatography (5% EtOAc in hexanes) and the isotopic ratio was determined by
mass spectroscopy (R). Fractional conversion (F) which was corrected (Fc) using the equation given in
Table S-3 was determined by HPLC analysis. Four separate reactions were performed and kinetic isotope
effect was determined for each case. The reported KIE is the average of these 4 experiments (0.90 *

0.04).23

Table S-2. Representative data of isotopic ratio as determined by mass spectrometry

Trial Ro R R/Ro
1 0.96 0.88
2 0.96 0.84
3 0.98 0.82
4 0.99 0.84
Ave 0.97 £0.01 0.84 £ 0.01 0.86 £0.02
Table S-3. Calculated KIE data and errors™
Foolo (1-F)(L+Ro)
1+R
KlE= t_ - In[(lli(T:)(FRci Roy]
AKIE =~ (AR/Ro)In(1- Fc)
(R/Ro) IN*[(1— F)(R/Ro)]
Entry 1-F 1-Fc R/Ro AR/Ro KIE AKIE
1 0.2427 0.2602 0.8637 0.02 0.9018 0.0139
2 0.1605 0.1752 0.8222 0.02 0.8990 0.0113
3 0.4699 0.4897 0.9184 0.09 0.8934 0.1095
4 0.1112 0.1210 0.8350 0.07 0.9214 0.0337
Ave. KIE 0.9039 0.04
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mcp-v-70
Sample Mamea:
Data Collected on:

chemnmrs00.chem.buffalo.edu=-inova500
Archive directory:

1.433

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul) - i
Solvent: cdcl3
Data collected on: Sep 16 2011

Operator: Chemler |

Relax. delay 1.000 sec i
Pulse 45.0 degrees 1
Acg. time 2.048 sec

Width 8000.0 Hz

8 repetitions
OBSERVE H1, 499 .8984055 MHz
DATA PROCESSING
FT size 32768
Total time 0 min 24 sec

0.853

3.708

T.715

7.260
4.937
4.955
4.952
2.736
2.723
1.948
932
—1.458
1.452
1.395

_ a.377
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1.407

1. ..:;. s . —
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ncp=¥-70CHNMRE
Sample Name:
Data Callected on:

roesy . chem.buffalo. edu-mercury300
Archive directory:

-31.793

Sample directory:
FidFile: CARBON

Pulse Seguence: CARBON (sZpul) -
solvent: cdcl3
pata collected on: Sep 16 2011

Temp. 26.3 C ; 299.4 K
Dperator: Chemler

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 0.868 sec

Width 18867.9 Hz

8832 repetitions

OBSERVE C13, 75.4536366 MHz
DECOUPLE H1, 300.0754430 MHz
FPower 38 dB

continuously on

WALTZ-16 modulated . C s

DATA PROCESSING -
Line broadening 0.5 Hz S e e h

FT size 32768 -

Total time 16 hr, 6 min "

77.427
—=#7.000

——76.573

24.863

125.626

36.127

a4.155
_7_7.__34 .0B2

134.249
117.858

— -——-133.685
52.779

145.116

-64.582

163.233
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mep=-Y-53
Sample Hame:
Data Collected on:
chemnmrsQU.chem.buttalo.edu-inovasoo
Archive diresctory:
Sample directory:
FidFile: PROTON
Pulss Sequence: PROTON (sZpul) -

Solvent: cdcl3
Data collected on: Sep 19 2011

1.188
1.186

Dperator: Chemler

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 2.048 sec

Width 8000.0 Hz
8 repstitions
ORSERVE H1, 499.8384045 MHz
DATA PROCESSING N
(@)
Z

FT size 32768
Total time 0 min 24 sec
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mcp-V-53CNMR

Sample Name:

Data Collected on:
roesy.chem.buffalo.edu-mercury300

Archive directory:

Sample directory:

FidFile: CARBON

Pulse Sequence: CARBON (s2pul)

Solvent: cdcl3
Data collected gn: Sep 19 2011

Temp. 26.8 C s 299.9 K
Operator: Chemler

Relawx . delay 1.000 sec (@)
Pulse 45.0 degreess
Acg. time 0.868 sec B I 3]
Width 18867.9 Hz (@] N
24320 repetitions Zw
OBSERVE C13, 75.4536377 MHz i B
DECOUPLE H1, 300.0754430 MHz
Power 38 dB
continuously on - i on )
WALTZ-16 modulated = e BT Dy :
DATA PROCESSING
Line breoadening 0.5 Hz o
FT size 32768 .
Total time 15 hr, 2 min
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OH

N

0,8 t-Bu
T

t-Bu

mcp-V-57
Sample Name:

Data Collected on:
chemnmrS500.chem.buffalo.edu-inovasoo

Archive directory:
Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: c6d6
Data collected on: Sep 21 2011

Operator: Chemler

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.048 sec

Width 8000.0 Hz

8 repetitions

OBSERVE H1, 499.8984055 MHz
DATA PROCESSING

FT size 32768

Total time 0 min 24 sec

—1.251

=

1.226
1.180

w3
Daown e =
R
~r~ s
INNAEE 8o
w
~ fhﬂﬁ%f. . ©
] -] 2 m
w — w
= = o - o
G o= . =
-7 rf L= ﬂ_bnz @ g ™ -
~ ~_ ~T s ~2H e w Nis
~ - N & o Mmoo
TS oY« - ?
= | = L A
— 8§10 =
T -— - -
LY
H
- T — -
T T T T T T LI T T T T T T T T T T T T T T T T T T T T
8 7 6 4 2 1
e s — e - — o
1.00 1.98 2.04 2.13 1.30
1.051.22 1.408 2.16 19.33

h_1.052

0. 067
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mcp-V-57CHMR
Sample Name:

Data Collected on:
roesy .chen. buffalo. edu-mercury300
Archive directory:

Sample directorys
FidFile: CARBON

Pulse Seguence: CARBON (sZpul)
Solvent: cdcl3
pData collected on: Sep 21 2011

Temp. 22.0 C 7 2%5.1 K
Operator: Chamler

Relax. delay 1.0U00 sec

Pulse 45.0 degrees

Acy. time 0.868 sec

Width 18867.9 Hz

25728 repetitions

OBSERVE C13, 75.4536389 MHz

DECOUPLE H1l. 300.0754430 MHz

Power 38 dB v
continuously on ’ A
WALTZ-16 modulated E
DATA PROCESSING
Line broadening 0.5 Hz . Lo ea
FT size 32768 v
Total time 16 hr, & min

>
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mcp=Y-=50
Sample Name:
Data Collected on:
chemnmr500.chem.buffalo.edu=-inovasoo
Archive directory:
Sample directory:
FidFile: PROTON
Fulse Sequence:

Solvent: cdcl3
pata collected on:

PROTON (sZ2pul)
Sep 19 2011

oOperator: Chemler

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 2.048 sec

Width 8000.0 Hz

8 repetitions
O0BSERVE H1, 499.8984045 MHz
DATA PROCESSING
FT sice 32763
Total time 0 min 24 es=2c

~17.041

" 7.025
7.003

7.668
6.394

—7.684

va
\

K
¥

Lk

S0,

OMe

4.256
4.252

3.812

3.943
3.928
3.624

-.3.987

o

-

4,011

4.003
2.993

2,786

7
2.579
2.961
2.548

23

1.390

~—1.446
J —1.42

—-1.266

1,198
1.166

e 1,181
0.953
- 0.351
0.06RY

el

\Q__

=
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mcp=V=50CNMR

Sample Name:

Data Collected on:
roesy.chem.buffalo.edu-mercury3oQ

Archive directory:

Sample directory:

FidFile: CARBON

Pulse Sequence:

Solvent: cdt13
Data collected on:

CARBON (s2pul)
Sep 19 2011

Temp. 22.0 C ¢ 295.1 K
Operator: Chemler

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 0.868 sec

Width 18867.9 Hz

5312 repetitions

OBSERVE 13, 75.4536377 MHz
DECOUPLE H1, 300.0754430 MHz
Power 38 dB

cont inuously on

WALTZ=16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 32768

Total time 6 hr, 26 min

163.462
— 144.857
_—-142.430
133.120
131.533

—127.351

125.519
124.817

J

124,466

117 .842

~ o
oS
T o
o~ P
r~ o~

™
~
w
™
~

~—78.877

OMe

8.
- 64.576

. —

60.883

-58.952

39.592

35.975
—33.105

1609

~—31.747

29.671

I
JUL

-19.812

—17.019
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t-Bu

0,8
7b

t-Bu

mcp-VY-58
Sample MName:

Data Collected on:
chemnmrs00.chem.buffalo.edu-inovasoo
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
pata collected on: Sep 17 2011

Operator: Chemler

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 2.048 sec

wWidth 8000.0 Hz

8 repetitions
OBSERVE H1, 499.8984050 MHZ
DATA PROCESSING
FT size 32768
Total time 0 min 24 sec

7.653
7.508

7.657
/ /

Y 7.606
__7.6802

7.260

\

3.611

—3.183

3.162
-3.123

3.102

L

1.342

/—1.319
/
e RAcy

1.741

1.726
1.475

1.466
1.431

?g.

U

[ O S S [—
1.69 12.896.36
3.705.04 2.286
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t-Bu

0,8
7b

t-Bu

mcp-V-58CNMR
samp le Name:

Data Collected on:
roesy.chem.buffalo.edu-mercury300
Archive directory:

Sample directory:
Fidrile: CARBON

Pulse Sequence: CARBON (s2pul)
Solvent: cdcl3
Data collected on: Sep 17 2011

Temp. 22.0 C 7 285.1 K
Operator: Chemler

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 0.868 sec

Width 18867.9 Hz

25664 repetitions

OBSERVE C13, 75.4536377 MHZ
DECOUPLE  H1, 300.0754430 MHZ
Power 38 dB

continuously on

WALTZ=-16 modutated

DATA PROCESSING

a3

Line broadening 0.5 Hz N £ hH :
FT size 32768 b4
Total time 17 hr, 10 min - -
= P~
"8«
~
s
h S
@ 2
@ <
- oS @ .
2 s22 i SER
L s . 1 «© -
£ i ﬁnﬂ g | R
. N | =, T o = ~
. 2 ﬁ T SR
i |
2 2 | 7 51
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- o
e
=
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S
| | |
| 7 i | i o
ﬂ | | 7 Pl |
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OH
t-Bu

0,8
9b

.304
1.248

mcp-¥Y-64
Sample Name: © o b
@ o ¥
Data Collected on: n=n
chemnmrS00.chem.buffalo.edu-inovasoo o
Archive directory: I
Sample directory:
FidFile: PROTON =
Pulse Sequence: PROTON (s2pul) - "

Solvent: c6d6
Data collected on: Sep 21 2011

Operator: Chemler

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 2.048 sec

Width 8000.0 Hz

8 repetitions

OBSERVE H1, 499.8984055 MHz
DATA PROCESSING

FT size 32768

Total time 0 min 24 sec i

7.668
7.664

.639
7.635

1.614
1.602

3.687
1.617

=

7.631
3.821

3.815
3.796
3.792

7.260
~3.710
3.701
A

T
-

1.217

1
—0.999

\

0.313

D.062

s i [ s
1.67 1.00.00 1.06 14.85
0.82 1.01 1.00 1.94 2.
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OH
t-Bu

0,8

mcp-V-64CNHR
Sample Name:

Data Collected on:
roesy.chem.buffalo.edu-mercury3o0
Archive directory:

Sample directory:
FidFile: CARBON

Pulse Sequence: CARBON (s2pul)
Solvent: cdcl3
Data collected on: Sep 20 2011

Temp. 22.0 C / 295.1 K
Operator: Chemler

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 0.868 sec

wWidih 18867.9 Hz
23488-repetitions
OBSERVE C13, 75.4536377 MHz
DECOUPLE H1, 300.0754430 MHz
Power 38 dB

continuously on

WALTZ=16 modulated

DATA PROCESSING

Line broadening 0.5 H2

FT size 32768

Total time 16 hr, 6 min

—e———121.566

152.290
126.862

136.386

7,427
77.000
76.57%

62.394

- 65.8%8

L-62.287

—43.301

31.243

~—35.120

-25.039
25,382

!

36.908

35.105

et

pem
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t-Bu

0,8

OMe

mcp-V-73
Sample Name:

Data Collected on:
chemnmr500.chem.buffalo.edu-inova500
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (sZpul)
Solvent: cdcl13
Data collected on: Sep 19 2011

Operator: Chemler

Relax . delay 1.000 sec

Pulse 45.0 degrees

Acq. time 2.048 sec

Width 8000.0 Hz

8 repetitions

O0BSERVE H1, 499_.89384050 MHz
DATA PROCESSING

FT size 32768

Total time 0 min 24 sec
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S-24

t-Bu

0,8

OMe

t-Bu

mop-V -7 3CNMR
Sample Name:
Data Co cted on:

roesy.chem.buffalo.edu—mercury300
Archive cirectory:

Sample directory:
FicFile: CARBON

Pulse Sequence: CARBON (s2pul)
Solvent: cdcl3
Data collected on: Sep 19 2011

Temp. 26.4 C / 299.6 K
Operator: Chemler

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acc. time 0.868 sec

Width 18867 .8 Hz

3584 repetitions
UBSERVE €13, {9.99363//7 MHZ
DECOUPLE H1, 300.0754430 MHz

Power 38 dB

continuously on
WALTZ-16 modulated oFi
DATA PROCESSING

Line broadening 0.5 Hz e
FT size 32768
Total time 6 hr, 26 min

125,977

— . 144.887

163,294
131.670
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S-25

OH

t-Bu

N
0,8

OMe

9c

=

mcp=¥=739
Sample Name:

Data Collected on:
chemnmir500.chem.buffalo.edu-inovasoo
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2Zpul)
Solvent: cdcl3
Data collected on: Sep 18 2011

Operator: Chemler

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 2.048 sec

wWidth 8000.0 Hz

8 repetitions
0BSERVE H1, 499 _8984050 MH=zZ
DATA PROCESSING

FT size 32768
Total time 0 min 24 sec

7.718

7.260

3.675
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S-26

OH

mcp=V=-7 9CNMR
Sample Name:
Data Collected on:

roesy.chem.buffalo.edu-mercury300
Archive directory:

Sample directory:
FidFile: CARBON

PUlSe Sequence: CARBON [szpul)
Solvent: cdcl3
Data collected on: Sep 18 2011

Temp. 25.4 C s 299.6 K
Operator: Chemler

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 0.868 sec

Vidth 1B867 Hz

28096 repetitions
OBSERVE C13, 75.4536377 MHz
DLCOUPLE W1, 300.0754430 MHz
Power 38 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz
FT size 32768
Total time 17 hr, 10 min

-~ —145.254

133.660

130.937

125.962

—77.427

43.301

—36.921
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S-27

Crude 'H NMR of di-Ph-box + Cu(OTf)2 + TEMPO run at rt for 15 min

mcp-V-181lcrude
Sample Name:

Data Collected on:
chemnmr500.chem.buffalo.edu-inovasoo
Archive directory:

Sample directory:
FidFile: mcp-v-18lcrude

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: Apr 29 2012

Operator: Chemler

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 2.048 sec

Width 8000.0 Hz -

8 repetitions ~

H1, 499.89840F) MHz
~

OBSERVE
DATA PROCESSING -
FT size 32768 o "
Total time 0 min 24 sét g2
~ e
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Crude 'H NMR of di-Ph-box + Cu(OTf)2 + TEMPO at 110 °C for 6 h

mcp-V-180crude-4
Sample Name:

Data Collected on:
chemnmr500.chem.buffalo.edu-inovason
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul) .
Solvent: cdcl3
Data collected on: Apr 22 2012

Operator: Ghemler

Relax . delay 1.000 sec
Pulse 45.0 degrees
Acq. time 2.048 sec
Width 8000.0 Hz

8 repetitions
OBSERVE  H1, 499.8984050 MHz
DATA PROCESSING

FT size 32768
Total time 0 min 24 seq
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S-28

Crude 'H NMR of di-Ph-Box + Cu(OTf)2 + TEMPO at 120 °C for 6 h

mcp-V-175crude

Sample Name:

Data Collected on:
chemnmr500.chem.buffalo.edu-inova500

Archive directory:

Sample directory:

FidFile: mcp-V-175crude-2

Pulse Segquence: PROTON (s2pul) -
Solvent: cdc13
Data collected on: Feb 2 2012

Temp. 25.0 C , 298.1 K
Operator: Chemler

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 2.048 sec
Width 8000.0 Hz

8 repetitions

OBSERVE H1, 499.8984030 MHZ - =

DATA PROCESSING =2 s 3
FT size 32768 < e e
Total time 0 min 24 sec el w




HPLC Traces

r mAU

. éT [min]

.é....Zts....é....srs....i... 4.5""é'"'5f5""é""6f5""% s

Time (min)

Area (%)

5.04

49.35

6.29

50.66 Ts
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4501
400}
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150}
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501

7003

Time (min)

Area (%)

U=y

4.47

6.04

5.59

93.96
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1,0004

5503
5003
4503
4003
3503
3003
2503
2003
1503
1003

503

'505" L B B

L]

RT [min]

Time (min)

Area (%)

[uy

7.00

50.27
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49.73

TDATA

. RT [min]

Time (min)

U=y
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[monissa_nb5_p42_37.DATA]

I.RT [min]

# Time (min) Area (%)
1 13.13 49.70
2 15.30 50.30
) N __'_'._‘_ ?/L%_%J RT [min]
T T T T s 6 7 8 9 10 11 12 13 14 15 16 17 18 19

# Time (min) Area (%)
1 13.33 4.39
2 15.00 95.60

S-31



10;8
Sé—___/";_——,—f\ e A
05 ) . . . T . ) RT [min]
o s 7 T1 7 15 77 T2 7 T2 7 Tz 7 g T w0
O-N
# Time (min) Area (%) m ;5
1 25.87 48.46 SO,
2 32.97 51.54
OMe
2d
40%8
2038
05; ~ N T
E . ] ) ) T ] . RT[min]
o 7 s 7T Ti10 7 5 20 25 T3 o a7 20
# Time (min) Area (%)
1 24.74 3.98
2 30.56 96.02
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Time (min)

Area (%)

U=y

16.27

49.89

20.56

50.11
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S-34

D po6 0.DATA
105%
101 ) ) ) ) ) ) ) ) ) ) ) _ RT[min]
o T2 T T TaT T T e T e T 0 T T a2 T T e T T e 18 200 220 T2 26
_\I\/S40H
N
OZS\©/t-Bu
% t-Bu
# Time (min) Area (%)
1 18.21 49,99
2 21.43 50.01
b po4 9.DA
¥ e
1 . . . . . . . . . . . . RT [min]

# Time (min) Area (%)
1 17.82 2.21
2 20.48 97.79




) ) ) ) ) ) ) ) RT [min]
%_/OH
N
0,8 t-Bu
9% ;t_BuOMe
# Time (min) Area (%)
1 8.36 49.62
2 9.82 50.38
. . . . . . . W. . . . . RT[min]
o 1 T2 T Tal T I T S A T T 0 11 12 13
# Time (min) Area (%)
1 8.35 1.63
2 9.61 98.37
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