Supplementary Data for

Rate Constants for Cyclizations of a-Hydroxy Radical Clocks '*

Christopher B. DeZutter, John H. Horner, Martin Newcomb*

Table S1. Rate constants for cyclizations of radical 4a.

Solvent Temperature (°C)®  Kops (107 s7)°
acetonitrile -31.6 3.38£0.04
=31.1 3.33+0.06
-23.9 3.92+£0.06
—22.2 4.09 £ 0.06
-12.8 5.19+0.05
-12.7 5.13+0.04
2.8 6.11 +0.08
2.2 6.17 £ 0.07
7.2 6.88 £ 0.10
7.0 6.89+0.14
17.3 8.34+£0.11
17.8 8.68 £ 0.13
THF =30.2 3.23+0.09
-21.4 3.98+£0.13
-12.2 5.01+0.11
=17 6.08 £ 0.10
9.1 7.02+0.16
19.7 8.52+0.13

+0.2 °C. "Errors are 2.
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Table S2. Rate constants for cyclizations of radical 4b.

Solvent Temperature (°C)*  Kkops (10° s7%)°
acetonitrile -19.8 1.35+0.10
-13.1 157+0.12
-3.1 2.08 +0.08
8.2 2.78 £0.14
20.0 3.89 £ 0.07
29.1 459 +£0.11
38.6 6.30 £ 0.15
48.1 8.22+0.14
57.6 10.1+0.1
THF —18.1 1.14+0.11
-10.7 1.39+0.08
-0.1 1.88 £ 0.06
9.8 2.54 £ 0.07
19.6 3.72+£0.09
29.8 4.40 £0.04
374 6.07 £ 0.04
47.4 7.97 £0.03
56.2 9.87 £ 0.07

3+0.2 °C. °Errors are 2c.
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NAME todayisapril22
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20090422
Time 14.38
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 32768
SOLVENT CDC13
NS 23
DS 2
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7264309 sec
RG 80.6
DW 83.200 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl =======
NUC1 1H
Pl 3.50 use
PL1 -2.00 dB
SFO1 500.6427535 MHz
F2 - Processing parameters
32768
500.6400249 MHz
EM
0
0.30 Hz
0
1.00



C13 standard parameters, BBO probe. (“><7
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NAME todayisapril2l
EXPNO 2
PROCNO 3
F2 - Acquisition Parameters
Date_ 20090421
' Time 18.04
INSTRUM spect
II PROBHD 5 mm BBO BB-1LH
PULPROG zgpg
HO S D 32768
SOLVENT CDC13
Ph /\/\X/O\ NS 256
w I N DS 2
| SWH 30303.031 Hz
Ph 0] A FIDRES 0.924775 Hz
1a AQ 0.5407385 sec
RG 2896.3
DW 16.500 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
| MCWRK 0.01500000 sec
' l | ======== CHANNEL fl ========
| NUC1 13C
| Pl 2.70 usec
PL1 1.00 dB
SFO1 125.8998755 MHz
======== CHANNEL f2 ========
l CPDPRG2 waltzlé6
NUC2 1H
I ‘ PCPD2 83.00 usec
PL2 -2.00 dB
PL12 15.40 dB
PL13 20.00 dB
SFO2 500.6422529 MHz
F2 - Processing parameters
ST 16384
MM SF 125.8860334 MHz
W WDW EM
SSB 0
LB 3.00 Hz
GB 0
1 ' 1 ‘ T - 1 ' ; ' T ‘ | " i T 1 ' 1 " T T BC 1.00
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME 6erxoptoc
EXPNO 1
PROCNO 3
/ F2 - Acquisition Parameters
| Date_ 20090811
! Time 12.19
(0] = i INSTRUM spect
| I PROBHD 5 mm BBO BB-1H
H PULPROG zg
Ph = O/N TD 32768
I | SOLVENT CDC13
Ph HO S ‘ NS 32
; SWH 6009.615 Hz
! FIDRES 0.183399 Hz
| AQ 2.7264309 sec
i RG 80.6
i DW 83.200 use
i DE 6.00 use
i TE 300.0 K
i D1 1.00000000 sec
i MCREST 0.00000000 sec
! MCWRK 0.01500000 sec
| ======== CHANNEL fl =======
! NUC1 1H
| | 3.50 use
-2.00 dB
SFO1 500.6427535 MHz
- Processing parameters
32768
500.6400165 MHz
EM
I | 0
3 | - 0.30 Hz
/ 0
| / 1.00
i
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C13 standard parameters, BBO probe. (:1::><:r'j>
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NAME 6erxoptoc
EXPNO 2
PROCNO 3
| F2 - Acquisition Parameters
Date_ 20090811
Time 12.25
O = i INSTRUM spect
I ' PROBHD 5 mm BBO BB-1H
Ph - N PULPROG zgpg
/ O/ TD 32768
|| SOLVENT cDC13
Ph HO NS 385
S
1b DS 2
SWH 30303.031 Hz
FIDRES 0.924775 Hz
AQ 0.5407385 sec
RG 16384
DW 16.500 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
| D11 0.03000000 sec
1 DELTA 1.89999998 sec
| | MCREST 0.00000000 sec
I | MCWRK 0.01500000 sec
======== CHANNEL fl =—=—====-
NUC1 13C
Pl 2.70 usec
| PL1 1.00 dB
SFO1 125.8998755 MHz
[ ======== CHANNEL f2 =—======:
CPDPRG2 waltzl6
| NUC2 1H
PCPD2 83.00 usec
PL2 ~-2.00 dB
PL12 15.40 dB
PL13 20.00 dB
| | | SFO2 500.6422529 MHz
I 1 l F2 - Processing parameters
wa ! ST 16384
dw SF 125.8860334 MHz
WDW EM
SSB 0
1B 3.00 Hz
GB 0
I ' 1 ‘ T ' | ’ 1 - ; i 1 - 1 ’ 1 i I pC 1.00
180 160 140 120 100 80 60 40 20 ppm



7.387 +
7.385 .
7.382c+
7.371H
7.3690
7.359
7 356
7.326
7.323
7.320
7.313
7.308
7.280
7.278
7.274

7.266
7.263
12289
7.249
1.228
7.224
7 .223
7.:2%7
Tiald
7.209
7.206

202
7.169
7.166
7.162
7.153
6.063
6.049
6.034

T

A ANOMITAAONOVOANONWOWMOWVWWOWOoO™mM
COITANNONAAOONVWOLOWWULNWAAO
AA A AT T TNV OVOVOVOUNTTNO OO
NANANNAAAAAAAAAA~A A A A A1 OO0

=NV

r
§
i
Ph
Cﬁj; (0] ”
Ph ’
10
a0 i I SR B AL IR A B LI R T USRI B R R L AR I
9 8 7 5 4 3 2 1 ppm
J L]

S7

(<O

current Data Parameters

NAME alkprod
EXPNO 1
PROCNO 3

F2 - Acquisition Parameters
Date_ 20090323
Time 12.21
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg

TD 32768
SOLVENT CDC13

NS 32

DS 2

SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7264309 sec
RG 101.6 .
DW 83.200 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl1 =======
NUC1 1H

Pl 3.50 use
PL1 -2.00 dB
SFO1 500.6427535 MHz
F2 - Processing parameters
SI 32768

SF 500.6400128 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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NAME alkprod
EXPNO 2
PROCNO 3

F2 - Acquisition Parameters
Date__ 20090323
Time 12.28
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

TD 32768
SOLVENT CDC13

NS 109

DS 2

SWH 30303.031 Hz
FIDRES 0.924775 Hz
AQ 0.5407385 sec
RG 16384

DW 16.500 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1l ========
NUC1 13C

Pl 2.70 usec
PL1 1.00 dB
SFO1 125.8998755 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 83.00 usec
PL2 -2.00 dB
PL12 15.40 dB
PL13 20.00 dB
SFO2 500.6422529 MHz
F2 - Processing parameters
ST 32768

SF 125.8860355 MHz
WDW EM

SSB 0

LB 0.60 Hz
GB 0

PC 1.00
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Current Data Parameters
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NAME alphahydroxyester
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20100411
Time 17.42
INSTRUM spect
PROBHD 5 mm BBRO BB-1H
PULPROG zg
TD 32768
SOLVENT CDC13
NS 16
DS 2
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7264309 sec
RG 32
DW 83.200 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl =======
NUC1 1H
Pl 3.50 use
PL1 -2.00 dB
SFO1 500.6427535 MHz
F2 - Processing parameters
32768
500.6400308 MHz
EM
0
0.30 Hz
0
1.00




Cl3 standard parameters, BBO probe.
— NNV O MW <™~
(e OO AO A O~ — O r- N 0r-~r-~ O (o))
e NoSoo@or e neRnt N Soanen o
5 SIS 58S Fres g g 498 = B%ﬂ
\A / KiksJéééi) \A // ‘ ‘ \/ / Current Data Parameters
NAME alphahydroxyester
EXPNO 2
PROCNO 3
‘ F2 - Acguisition Parameters
| 0 Date_ 20100411
Time 17.51
Ph ‘ INSTRUM spect
455? PROBHD 5 mm BBO BB-1H
OEt ’ PULPROG 29pg
HO TD 32768
Ph SOLVENT CDC13
11 NS 222
DS 2
SWH 30303.031 Hz
FIDRES 0.924775 Hz
AQ 0.5407385 sec
RG 2580.3
DW 16.500 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DELTA 1.89999998 sec
| I MCREST 0.00000000 sec
” l MCWRK 0.01500000 sec
======== CHANNEL fl =======:
NUC1 13C
1 Pl 2.70 usec
PL1 1.00 dB
SFO1 125.8998755 MHz
======—== CHANNEL f2 =======-
CPDPRG2 waltzlé
NUC2 1H
|| PCPD2 83.00 usec
| PL2 -2.00 dB
PL12 15.40 dB
PL13 20.00 dB
SFO2 500.6422529 MHz
F2 - Processing parameters
ST 16384
SF 125.8860371 MHz
Py " e S .‘ "y o ‘ 4 .J' L 'J Lm‘m . ke AL e L .._.JL. ol L .J l e 1 WDW EM
' oot ol et WA sy Yoot M SSB 0
LB 3.00 Hz
GB 0
] ’ ! ‘ ] ‘ 1 i T - I ’ 1 ' 1 ' 1 ' | ' T PC 1.00
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NAME todayisaprill?
EXPNO 1
PROCNO 3

F2 - Acquisition Parameters
Date__ 20090417
Time 11.48
INSTRUM spect
PROBHD 5 mm BBO BRB-1H
PULPROG zg

D 32768
SOLVENT CDC13

NS 32

DS 2

SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7264309 sec
RG 90.5

DW 83.200 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1l =======
NUC1 1H

Pl 3.50 use
PL1 -2.00 dB
SFO1 500.6427535 MHz
F2 - Processing parameters
ST 32768

SF 500.6400220 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME todayisaprill?
EXPNO 2
PROCNO 3

F2 - Acquisition Parameters
Date__ 20090417
Time 11.57
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

TD 32768
SOLVENT CDC13

NS 128

DS 2

SWH 30303.031 Hz
FIDRES 0.924775 Hz
AQ 0.5407385 sec
RG 2298.8

DW 16.500 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13C

Pl 2.70 usec
PL1 1.00 dB
SFO1 125.8998755 MHz
======== CHANNEL {2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 83.00 usec
PL2 -2.00 dB
PL12 15.40 dB
PL13 20.00 dB
SFO2 500.6422529 MHz
F2 - Processing parameters
ST 16384

SF 125.8860334 MHz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.00



H1 standard parameters, BBO probe.
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Current Data Parameters

NAME berxoacid
EXPNO 1
PROCNO 3

F2 - Acguisition Parameters
Date_ 20090810
Time 12.59
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg

D 32768
SOLVENT CDC13

NS 16

DS 2

SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7264309 sec
RG 32

DW 83.200 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl =======
NUC1 1H

Pl 3.50 use
PL1 -2.00 dB
SFO1 500.6427535 MHz
F2 - Processing parameters
SI 32768

SF 500.6400319 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



Cl3 standard parameter
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NAME 6erxoacid
EXPNO 2
PROCNO 3
| F2 - Acquisition Parameters
| Date_ 20090810
| Time 13.14
INSTRUM spect
| | PROBHD 5 mm BBO BB-1H
PULPROG zgpg
Ph 455?\\\«///\\\v//ﬁ\j><</A\\()Fi D 32768
\\7 SOLVENT CDC13
NS 226
Ph HO DS 2
12b SWH 30303.031 Hz
FIDRES 0.924775 Hz
AQ 0.5407385 sec
RG 5160.6
DW 16.500 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DELTA 1.89999998 sec
1 MCREST 0.00000000 sec
| MCWRK 0.01500000 sec
======== CHANNEL fl ========
| NUC1 13C
Pl 2.70 usec
PL1 1.00 dB
SFO1 125.8998755 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz1l6
NUC2 1H
| PCPD2 83.00 usec
| PL2 -2.00 dB
| PL12 15.40 dB
PL13 20.00 dB
SFO2 500.6422529 MHz
F2 - Processing parameters
ST 16384
SF 125.8860353 MHz
MJ WDW EM
-
TRVSRW S NP “MWW oot nrssd oot S5 g
o v W LB 3.00 Hz
GB 0
' 1 ' i " 1 ' i ’ ! ~ 1 ’ 1 i 1 - T ' & BC 1.00
180 160 140 120 100 80 60 40 20 ppm
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14a (major isomer)
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[ Current Data Parameters
NAME 0527tp3red
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20090527
Time 15.54
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 29
D 32768
SOLVENT CDC13
NS 63
DS 2
SWH 6009.615 Hz
4 FIDRES 0.183399 Hz
AQ 2.7264309 sec
RG 228.1
DW 83.200 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl =======
NUC1 1H
Pl 3.50 use
PL1 -2.00 dB
SFO1 500.6427535 MHz
F2 - Processing parameters
SI 32768
SF 500.6400128 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME tpwhite
EXPNO 1
PROCNO 3
F2 - Acguisition Parameters
Date_ 20090521
OH Ph Time 12.07
TMSTRUM spect
PROBHD 5 mm BBO BB~-1H
Ph PULPROG zg
TD 32768
SOLVENT CDC13
NS 8
. . DS 2
14a (minor isomer) o .
FIDRES 0.183399 Hz
AQ 2.7264309 sec
RG 362
[ DW 83.200 use
) DE 6.00 use
’ TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl =======
NUC1 1H
Pl 3.50 use
PL1 -2.00 4B
I |I SFO1 500.6427535 MHz
F2 - Processing parameters
ST 32768
I| “ SF 500.6400139 MHz
- WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
- 4 =
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Cl3 standard parameter
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Current Data Parameters

NAME cbd032810-black
EXPNO 1
PROCNO 3

F2 - Acquisition Parameters
Date_ 20100328
Time 17.43
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

TD 32768
SOLVENT CDC13

NS 626

DS 2

SWH 30303.031 Hz
FIDRES 0.924775 Hz
AQ 0.5407385 sec
RG 16384

DW 16.500 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13C

Pl 2.70 usec
PL1 1.00 dB
SFO1 125.8998755 MHz
======== CHANNEL f2 =======-
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 83.00 usec
PL2 -2.00 dB
PL12 15.40 dB
PL13 20.00 dB
SFO2 500.6422529 MHz
F2 - Processing parameters
SI 16384

SF 125.8860280 MHz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.00



H1l standard parameters, - BBO.probe.
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Current Data Parameters

NAME 041510cycle3
EXPNO 1
PROCNO 3
F2 - Acquisition Parameters
Date_ 20100416
Time 0.30
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 32768
SOLVENT CDC13
NS 131
DS 2
SWH 6009.615 Hz
FIDRES 0.183399 Hz
AQ 2.7264309 sec
RG 256
DW 83.200 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl =======
NUC1 1H
Pl 3.50 use
PL1 -2.00 dB
SFO1 500.6427535 MHz
F2 - Processing parameters
ST 32768
SF 500.6400128 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
1.00



Cl3 standard parameters, B probe.
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Current Data Parameters

NAME 041510cycle3
EXPNO 2
PROCNO 3

F2 - Acquisition Parameters
Date_ 20100416
Time 1.02
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

D 32768
SOLVENT CDC13

NS 715

DS 2

SWH 30303.031 Hz
FIDRES 0.924775 Hz
AQ 0.5407385 sec
RG 5160.6

DW 16.500 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C

Pl 2.70 usec
PL1 1.00 dB
SFO1 125.8998755 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 83.00 usec
PL2 -2.00 dB
PL12 15.40 dB
PL13 20.00 dB
SFO2 500.6422529 MHz
F2 - Processing parameters
SI 16384

SF 125.8860280 MHz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.00





