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General information 
 
All reactions were carried out in oven-dried glassware under a nitrogen atmosphere, unless 
otherwise stated. Solvents were dried and deoxygenated by passing through alumina in a solvent 
purification system. CDCl3, DMSO-d6, acetic acid-d4 and CD2Cl2 were purchased from Cambridge 
Isotope Laboratories. All alkane substrates were purchased from commercial sources, unless 
otherwise noted, and used without further purification. 
 
All NMR spectra (1H, 13C, and 19F) were recorded on Bruker 400 MHz and 500 MHz Avance 
spectrometers. The chemical shifts (δ) are given in parts per million and referenced to residual 
solvent peaks. Coupling constants (J) are reported in Hertz (Hz) to the nearest 0.1 Hz. The 
following multiplicity abbreviations are used: s singlet, d doublet, t triplet, m multiplet. GC 
chromatograms were taken on an Agilent 8890 GC with 5977B MSD, and helium as the carrier 
gas. High-resolution mass spectra (HRMS) were obtained on an Agilent 6224 TOF LC/MS which 
was acquired through the support of New York University. UV-visible spectra were recorded on a 
Cary 100 Bio UV-Visible spectrophotometer. We utilized 34 W Kessil Lamps with varying 
wavelengths as well as 18 W EvoluChem 405 nm LEDs for our photochemical set ups. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 S2 

 
 
Optimization of the reaction parameters for benzylic systems 
 
Table S1: Wavelength, Solvent, and Concentration Screen for benzylic substrates 
 

 
 

Wavelength 
(nm) 

Solvent  Concentration 
(M) 

Conversiona 

(%) 
1H NMR Yield 

of 2ab (%) 
1H NMR Yield 

of 2a`b (%) 
456 MeCN 0.1 0 0 0 
440 MeCN 0.1 80 55 14 
427 MeCN 0.1 90 60 7 
405 MeCN 0.1 95 50 59 
390 MeCN 0.1 100 60 56 
427 MeCN 0.2 70 30 35 
427 MeCN 0.05 100 55 50 
427 MeCN 0.025 100 40 20 
427 MeCN 0.01 100 50 28 
427 MTBE 0.1 77 64 24 
427 DMSO 0.1 70 25 50 
427 DMAc 0.1 90 0 0 
427 MeOH 0.1 91 65 40 
427 IPA 0.1 90 62 23 
427 DCM 0.1 100 80 25 
390 DCM 0.1 100 80 20 

Reactions were performed on a 0.1 mmol scale. aConversion based on consumption of nitroarene. 
bYields calculated using CH2Br2 as an external standard. 
 
 
 
 
 
 
 
 
 
 

 

NC

NO2 hν

solvent, rt, 24 h
+

OH

(5 equiv)

+

O

2a 2a`1a



 S3 

 
 
Figure S1: Benzylic Nitroarene Screen. Reactions were performed on a 0.1 mmol scale and the 
yield of 2a was determined by 1H NMR using CH2Br2 as an external standard. 
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Table S2: Equivalence and Additive Screening for benzylic substrates 
 

 
 

Additive Additive Equiv. Equiv. 1a 1H NMR Yield 2aa (%) 1H NMR Yield 2a`a (%) 

None - 0.66 40 40 
None - 1 70 25 
None - 2 85 14 
None - 5 86 13 

HCl (2M) 3 2 22 48 
Acetic acid 3 2 40 32 

Triethyl amine 3 2 22 0 
K2CO3 3 2 74 25 

Timethylborate 3 2 70 20 
Hantzsch Ester 3 2 0 0 

Urea 2 2 81 30 
PhB(OH)2  2 2 55 30 

Trifluoroethanol 20 2 81 32 
HFIP 20 2 92 4 

Reactions were performed on a 0.1 mmol scale. aYields calculated using CH2Br2 as an external 
standard. 
 
Table S3: Solvent Ratio Screen for benzylic susbtrates  

 
DCM:HFIP Equiv. 1a Equiv. 3 Conversiona 

(%) 
1H NMR Yield 

2ab (%) 
1H NMR Yield 

2a`b (%) 
100:0 2 1 100 85 14 
9:1 2 1 100 83 15 
8:2 2 1 100 92 4 
8:2 1 1.5 85 32 51 
3:1 2 1 100 91 4 
1:1 2 1 100 92 3 
1:3 2 1 100 90 3 

0:100 2 1 100 91 4 
0:100 1 1.5 82 38 40 

aConversion based on consumption of 3. bYields were calculated using CH2Br2 as an external 
standard. 
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Table S4: Control Experiments  

 
Deviation from Standard Conditions Solvent 1H NMR yield 2aa (%) 

No 3 DCM/HFIP 8:2 NR 
No light, at 80 ºC Trifluorotoluene/HFIP 8:2 NR 

Degassedb DCM/HFIP 8:2 91 
Under air DCM/HFIP 8:2 89 

Reactions were performed on a 0.1 mmol scale. aYields were calculated using CH2Br2 as an 
external standard. bReaction mixture thoroughly degassed by three freeze-pump-thaw cycles. 
 
Table S5: Byproduct Control Experiments 
 

 
 

Deviation from Conditions 1H NMR yield 2aa (%) 1H NMR yield 2ba (%) 
none 9 24 

Nitrosobenzene instead of Nitrobenzene NR NR 
Azoxybenzene instead of Nitrobenzene NR NR 

Reactions were performed on a 0.1 mmol scale. aYields were calculated using CH2Br2 as an 
external standard. 
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Optimization of the reaction parameters for unactivated systems 
Table S6: Solvent screen for unactivated systems  

 
 

Solvent 1H NMR Yielda (%) 

MeCN 13 
Trifluorotoluene (TFT) 20 

DCM 13 
MeOH ND 
DMF ND 
Et2O ND 

Reactions performed on a 0.1 mmol scale. aYields were calculated using CH2Br2 as an external 
standard. 
 
 

 
Figure S2: Nitroarene screen for unactivated substrates. Reactions performed on a 0.1 mmol 
scale. Yields were calculated with 1H NMR using CH2Br2 as an external standard. 
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Table S7: Equivalence and concentration screen for unactivated systems 
 

 
Solvent Conc. Equiv. alkane 1H NMR Yielda (%) 

TFT 0.1 M 3.0 35 
MeCN 0.1 M 3.0 43 
MeCN 0.1 M 2.0 34 
MeCN 0.1 M 1.0 21 
MeCN 0.1 M 4.0 53 
MeCN 0.1 M 5.0 63 

- neat 5.0 72 
Hexafluoroisopropanol 0.1 M 3.0 7 

Reactions performed on a 0.1 mmol scale. aYields were calculated using CH2Br2 as an external 
standard. 
 
 
Table S8: Secondary unactivated optimization  

 
 

Nitroarene Conc. Time Equiv. A 1H NMR 
Yield 1a 

(%) 

1H NMR 
Yield 2a 

(%) 

1H NMR 
Yield 3a 

(%) 

R1= H, X = N, R2= Cl 0.1 M 24 h 2.0 20 11 ND 
R1= H, X = N, R2= Cl 0.1 M 48 h 2.0 26 19 ND 

R1= CF3, X = C, R2= CF3 0.1 M 48 h 2.0 26 38 ND 
R1= CF3, X = C, R2= CF3 0.1 M 48 h 4.0 48 25 ND 
R1= CF3, X = C, R2= CF3 0.1 M 48 h 5.0 58 26 ND 
R1= CF3, X = C, R2= CF3 1.0 M 48 h 5.0 32 43 16 
R1= CF3, X = C, R2= CF3 neat 48 h 5.0 32 49 20 
R1= CF3, X = C, R2= CF3 2 equiv. HFIP 48 h 5.0 72 10 ND 
Reactions run on a 0.1 mmol scale. aYields were calculated using CH2Br2 as an external 
standard. 
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General procedures 
 
General Procedure A: Standard C–H Hydroxylation Procedure for Benzylic Substrates 

 
 
2-chloro-4-nitropyridine (159 mg, 1 mmol, 1 equiv.) & alkane (2 mmol, 2 equiv.) were added to a 
6-dram vial (flame dried or oven dried) equipped with a stir bar. The reaction vial was purged with 
N2 flow for 15 min followed by the addition of 8:2 dichloromethane/hexafluoroisopropanol (10 
mL, 0.1 M). The vial was placed on a stir plate in front of a 390 nm lamp with a cooling fan. The 
stir rate was set to 800 rpm and the reaction was irradiated for 18 hours or until the reaction was 
completed as determined by GCMS analysis. After the reaction had reached completion, the 
solvent was removed in vacuo. The residue was then diluted with 5 mL of diethyl ether followed 
by 10 mL of hexanes. The mixture was stirred for 1 hour and was then filtered to remove solids. 
The filtrate was then transferred to a separatory funnel and washed with 15 mL of 0.5 M HCl. The 
layers were separated, and the aqueous layer was extracted 3 × with 10 mL of diethyl ether. The 
combined organic layers were washed once with 25 mL of DI H2O, then once with brine, and then 
was dried over sodium sulfate. The solvent was removed in vacuo and the crude product was 
purified by column chromatography to afford the desired alcohol product.  
 
 
General Procedure B: Standard C–H Hydroxylation Procedure for Unactivated Substrates 
 

 
 
A flame-dried 2-dram vial equipped with a stir bar was purged with N2 flow for 15 min. 3,5-
trifluoromethylnitrobenzene (172.7 µL, 1.0 mmol, 1.0 equiv.), alkane (5.0 mmol, 5 equiv.), and, 
where applicable, hexafluoroisopropanol (200 - 400 µL, 2.0 – 4.0 equiv.) were added. Anhydrous, 
degassed DCM was added where applicable. The vial was placed on a stir plate in front of a 390 
nm lamp with a cooling fan, the stir rate was set to 1500 rpm, and the reaction was irradiated for 
48 hours. Solvent was removed in vacuo. The crude product was then purified by column 
chromatography (0 - 2% MeOH/DCM) to afford the alcohol product.  
  

R1 R2 +

N

N

Cl

H O O

(2.0 equiv.)

390 nm
DCM/HFIP 8:2 (0.1 M)

18 h
R1 R2

OH

(1.0 equiv.)

H R3

R1
R2 +

CF3

N

F3C
(5.0 equiv.)

390 nm

neat, 48 h HO R3

R1
R2

(1.0 equiv.)

O O



 S9 

Substrate synthesis 
 
Literature Reported 
6,7,8,9-tetrahydro-5H-benzo[7]annulene (1c)1, tert-butyl (2,3-dihydro-1H-inden-5-yl)carbamate 
(1d)2, 1-ethyl-4-isopropylbenzene (1t)3, Benzylcyclopropane (1y)4, (2-methylphenyl)-2,3,4,6-
tetra-O-acetyl-β-D-glucopyranoside (1aa)5, 3-(Acetoxy)-estra-1,3,5-(10)-trien-17-one (1ab)6, 
(3s,5s,7s)-adamantan-1-yl pivalate (1ae)7, 4-methylpentyl pivalate (1ag),43 trans-4-
Methylcyclohexyl 2,2-dimethylpropanoate (1ai),42 2-(4-methylpentyl)isoindoline-1,3-dione 
(1ak)8, (R)-2-isopentyl-4-oxooxetane-2-carboxylic acid (1am)9 and (propyl-1-d)benzene45 were 
synthesized according to literature.  
 
Substrate Synthesis 
 

 
2,3-dihydro-1H-inden-5-yl trifluoromethanesulfonate (1e)  
To a flame dried round bottom flask equipped with a stir bar was added 2,3-dihydro-1H-inden-5-
ol (2.68 g, 1 equiv., 20.0 mmol), dichloroethane (40 mL, 0.5 M), and pyridine (3.16 g, 3.24 mL 2 
equiv., 40.0 mmol). The mixture was cooled to 0 °C and trifluoromethanesulfonic anhydride was 
added dropwise to the reaction mixture. The mixture was allowed to warm to room temperature 
and stirred for 1 hour. Upon completion of the reaction as determined by TLC and GCMS analysis, 
the mixture was diluted with 20 mL of diethyl ether and quenched with 30 mL of 2M HCl. The 
contents of the flask were transferred to a separatory funnel and the layers were separated. The 
organic layer was washed once with 15 mL of 2M HCl, then 20 mL of saturated sodium 
bicarbonate solution, then once with 20 mL of brine. The organic layer was then dried over sodium 
sulfate and concentrated to afford the crude product, which was purified by flask chromatography 
(9:1 hexanes/EtOAc) to afford 1e as a clear, colorless oil (4.82 g, 91% yield). 
 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.25 (d, J = 8.1 Hz, 1H), 7.12 (d, J = 2.4 Hz, 1H), 7.02 (dd, 
J = 8.2, 2.4 Hz, 1H), 2.94 (dt, J = 15.2, 7.5 Hz, 4H), 2.14 (p, J = 7.5 Hz, 2H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 148.4, 146.9, 125.6, 119.0, 118.9 (q, J = 320.7 Hz), 117.5, 
33.1, 32.4, 25.9. 
19F NMR (471 MHz, CDCl3) (δ, ppm): -72.9. 
HRMS (ESI-TOF): Calcd. for C10H9F3O3S [M]+ for 266.0224, found 266.0228.  
 

 
5-methylhexan-2-yl pivalate (1af) 
Modified from analogous literature reported method.42 All spectra were in accordance with 
literature reported spectra.44 
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5-methylhexyl pivalate (1ah) 
Modified from analogous literature reported method.42 Anhydrous DCM, 5-methylhexan-ol (871 
mg, 1 equiv. 7.50 mmol), DMAP (91.6 mg, 0.1 equiv., 0.750 mmol) were added to flame dried 
RBF. This was allowed to stir at rt for 5 minutes, then triethylamine (1.52 g, 2 equiv., 15.0 mmol) 
and Pivalate anhydride (1.68 g, 1.2 equiv, 9.00 mmol) were added. The reaction was allowed to 
stir at rt for 15 hours. H2O was added to quench, and the reaction was extracted with DCM (3 × 
15 mL). The organic layer was washed multiple times with water and NaOH solution, then brine, 
and concentrated. Purified with 10 % DCM in Hexanes. 
 
1H NMR (400 MHz, CDCl3) (δ, ppm): 4.05 (t, J = 6.6 Hz, 2H), 1.65 – 1.28 (m, 6H), 1.20 (m, 1H), 
1.19 (s, 9H), 0.87 (d, J = 6.6 Hz, 6H). 
HRMS (ESI-TOF): C12H24O2 [M]+ 200.1776, found 200.1775.   
 

 
5-methylhexanenitrile (1aj) 
Potassium cyanide (1.50 g, 23.0 mmol, 1.1 equiv.) was combined with tributylamine (775 mg, 
4.18 mmol, 0.2 equiv.), 4-methylpentyl bromide (3.45 g, 20.9 mmol, 1.0 equiv.) in 3.5 mL water. 
The mixture was then refluxed at 105 °C for 20 hrs. The reaction was cooled to room temperature 
and product was extracted in DCM (3 × 20 mL). The combined organic layer was washed with 
1M HCL then water, and dried with Na2SO4. Solvent was removed in vacuo to provide to yield 
yellow liquid (1.09 g, 47% yield). All spectra were in accordance with literature reported spectra.10  
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((5-methylhexyl)sulfonyl)benzene (1al) 
Modified analogous literature reported method.11 To a flame dried round bottom flask equipped 
with a stir bar was added (methylsulfonyl)benzene (2.34 g, 15.0 mmol), 2 M lithium 
diisopropylamine in THF (7.88 mL, 1.05 equiv., 15.8 mmol), and THF (150 mL) at 0 ºC and stirred 
1 hour. Then 1-bromo-4-methylpentane (2.60 g, 1.05 equiv., 15.8 mmol) was added dropwise and 
the reaction was allowed to warm room temperature for 5 hours. Upon completion of the reaction, 
15 mL of water was added. The contents of the flask were transferred to a separatory funnel and 
dilted with 100 mL of DCM. The product was extracted in DCM (3 × 100 mL). The combined 
organic layers were washed with brine, dried NaSO4 and the solvent was removed in vacuo. The 
crude mixture was purified using flash chromatography (30% ethyl acetate in hexanes) to afford 
the pure sulfone 1al as clear oil (2.47 g, 68%).  
 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.93 – 7.88 (m, 2H), 7.69 – 7.61 (m, 1H), 7.57 (dd, J = 8.5, 
7.1 Hz, 2H), 3.12 – 3.05 (m, 2H), 1.74 – 1.64 (m, 2H), 1.47 (septet, J = 13.3, 6.7 Hz, 1H), 1.39 – 
1.29 (m, 2H), 1.17 – 1.09 (m, 2H), 0.83 (d, J = 6.6 Hz, 5H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 139.4, 133.7, 129.3, 128.1, 56.4, 38.3, 27.8, 26.2, 23.0, 
22.5. 
HRMS (ESI-TOF): calcd. for C13H21O2S [M+H]+ 241.1257, found 241.1249.  
  

PhO2S Me

Me
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Characterization of hydroxylated products  
 

 
1-indanol (2a) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a tan solid (110 mg, 82% yield). All 
analytical data for 2a was in accordance with literature data.12  
 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.47 – 7.39 (m, 1H), 7.30 – 7.21 (m, 3H), 5.25 (t, J = 6.1 
Hz, 1H), 3.07 (ddd, J = 16.0, 8.6, 4.8 Hz, 1H), 2.83 (ddd, J = 15.6, 8.3, 6.6 Hz, 1H), 2.50 (dddd, J 
= 13.2, 8.3, 6.9, 4.8 Hz, 1H), 1.95 (dddd, J = 13.5, 8.5, 6.6, 5.2 Hz, 1H), 1.74 (s, 1H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 145.1, 143.4, 128.4, 126.8, 125.0, 124.3, 76.6, 36.1, 29.9. 
 

 
1,2,3,4-tetrahydronaphthalen-1-ol (2b) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a light-yellow oil (114 mg, 76% yield). 
All analytical data for 2b was in accordance with literature data.13 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.48 – 7.40 (m, 1H), 7.24 – 7.17 (m, 2H), 7.15 – 7.09 (m, 
1H), 4.79 (t, J = 4.8 Hz, 1H), 2.84 (dt, J = 16.5, 5.5 Hz, 1H), 2.78 – 2.68 (m, 1H), 2.06 – 1.87 (m, 
3H), 1.85 – 1.75 (m, 1H), 1.72 (s, 1H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 138.9, 137.2, 129.1, 128.7, 127.7, 126.3, 68.2, 32.4, 29.3, 
18.9. 
 

 
6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-ol (2c) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a white solid (124 mg, 76% yield). All 
analytical data for 2c was in accordance with literature data.14 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.44 (d, J = 7.5 Hz, 1H), 7.21 (td, J = 7.4, 1.5 Hz, 1H), 
7.15 (td, J = 7.3, 1.5 Hz, 1H), 7.10 (dd, J = 7.4, 1.5 Hz, 1H), 5.02 – 4.87 (m, 1H), 2.93 (ddd, J = 
14.4, 8.1, 1.8 Hz, 1H), 2.72 (ddd, J = 14.3, 10.5, 1.7 Hz, 1H), 2.05 (ddd, J = 10.6, 6.9, 3.2 Hz, 1H), 
1.96 (tt, J = 9.4, 2.2 Hz, 1H), 1.87 – 1.71 (m, 4H), 1.54 – 1.38 (m, 1H). 
13C NMR (101 MHz, CDCl3) (δ, ppm): 144.4, 140.9, 129.6, 127.1, 126.2, 124.7, 74.1, 36.7, 35.9, 
27.9, 27.7. 
 

OH

OH

HO
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tert-butyl (1-hydroxy-2,3-dihydro-1H-inden-5-yl)carbamate (2d) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a white solid (102 mg, 41% yield).  
 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.41 (s, 1H), 7.31 (d, J = 8.1 Hz, 1H), 7.14 – 7.05 (m, 1H), 
6.47 (s, 1H), 5.20 (t, J = 5.8 Hz, 1H), 3.04 (ddd, J = 16.1, 8.5, 5.2 Hz, 1H), 2.79 – 2.72 (m, 1H), 
2.52 – 2.42 (m, 1H), 1.95 (dddd, J = 13.1, 8.4, 6.2, 4.9 Hz, 1H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 152.9, 144.8, 139.9, 138.8, 124.7, 117.5, 115.1, 80.7, 76.2, 
36.3, 30.1, 28.5. 
HRMS (ESI-TOF): calcd. for C14H19NO3Na [M+Na]+ 272.1257, found 272.1251.  
 

 
1-hydroxy-2,3-dihydro-1H-inden-5-yl trifluoromethanesulfonate (2e) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (gradient 95:5 – 7:2 hexanes/EtOAc) as a yellow oil (160 mg, 57% yield).  
 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.45 (d, J = 8.1 Hz, 1H), 7.19 – 7.06 (m, 2H), 5.23 (t, J = 
6.3 Hz, 1H), 3.07 (ddd, J = 16.4, 8.7, 4.5 Hz, 1H), 2.88 – 2.80 (m, 1H), 2.54 (dddd, J = 13.1, 8.3, 
6.9, 4.5 Hz, 1H), 2.13 (s, 1H), 1.99 (dddd, J = 13.0, 8.7, 7.0, 5.6 Hz, 1H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 149.8, 146.0, 145.4, 125.9, 119.9, 118.8 (q, J = 320.7 Hz), 
118.0, 75.5, 36.3, 29.9. 
19F NMR (471 MHz, CDCl3) (δ, ppm): -72.9. 
HRMS (ESI-TOF): calcd. for C10H7F3O3S [M+H-H2O]+ 265.0141, found 265.0136.  
 

 
1-(6-(tert-butyl)-3-hydroxy-1,1-dimethyl-2,3-dihydro-1H-inden-4-yl)ethan-1-one (2f) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (8:2 hexanes/EtOAc) as a white solid (147 mg, 57% yield). All analytical data for 
2f was in accordance with literature data.15 

 
1H NMR (400 MHz, CDCl3) (δ, ppm): 7.77 (d, J = 1.8 Hz, 1H), 7.43 (d, J = 1.7 Hz, 1H), 5.38 (dd, 
J = 7.6, 3.9 Hz, 1H), 4.52 (s, 1H), 2.68 (s, 3H) 2.29 (dd, J = 13.5, 7.6 Hz, 1H), 2.05 (dd, J = 13.6, 
3.9 Hz, 1H), 1.40 (s, 3H), 1.37 (s, 9H), 1.26 (s, 3H). 
13C NMR (101 MHz, CDCl3) (δ, ppm): 202.9, 154.5, 152.4, 142.4, 133.8, 126.4, 124.8, 73.4, 48.9, 
43.0, 35.1, 31.6, 31.1, 30.1, 28.1. 
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1-phenylethanol (2g) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (95:5 – 8:2 hexanes/EtOAc) as a colorless oil (96 mg, 79% yield). All analytical 
data for 2g was in accordance with literature data.12 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.41 – 7.33 (m, 4H), 7.31 – 7.26 (m, 1H), 4.90 (q, J = 6.5 
Hz, 1H), 1.89 (s, 1H), 1.50 (d, J = 6.5 Hz, 3H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 145.9, 128.6, 127.6, 125.5, 70.5, 25.2. 
 

 
1-(4-methoxyphenyl)ethan-1-ol (2h) 
Prepared according to general procedure A (18 hours) with 50% light intensity. The title compound 
was isolated via flash chromatography (95:5 – 8:2 hexanes/EtOAc) as a light-yellow oil (105 mg, 
69% yield). All analytical data for 2h was in accordance with literature data.12 
 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.30 (d, J = 8.7 Hz, 2H), 6.89 (d, J = 8.7 Hz, 2H), 4.86 (q, 
J = 6.4 Hz, 1H), 3.81 (s, 3H), 1.78 (s, 1H), 1.48 (d, J = 6.5 Hz, 3H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 159.1, 138.1, 126.8, 114.0, 70.1, 55.4, 25.2. 
 

 
1-(4-(tert-butyl)phenyl)ethan-1-ol (2i) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a colorless oil (131 mg, 74% yield). All 
analytical data for 2i was in accordance with literature data.16 

 
1H NMR (400 MHz, CDCl3) (δ, ppm): 7.39 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.4 Hz, 2H), 4.88 (q, 
J = 6.5 Hz, 1H), 1.84 (s, 1H), 1.50 (d, J = 6.5 Hz, 3H), 1.33 (s, 9H). 
13C NMR (101 MHz, CDCl3) (δ, ppm): 150.6, 142.9, 125.5, 125.3, 70.3, 34.6, 31.5, 25.1. 
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4-(1-hydroxyethyl)phenyl acetate (2j) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (8:2 hexanes/EtOAc) as a colorless oil (121 mg, 67% yield). All analytical data 
for 2j was in accordance with literature data.17 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.37 (d, J = 8.5 Hz, 2H), 7.05 (d, J = 8.6 Hz, 2H), 4.88 (q, 
J = 6.4 Hz, 1H), 2.29 (s, 3H), 2.00 (s, 1H), 1.47 (d, J = 6.5 Hz, 3H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 169.7, 150.0, 143.5, 126.6, 121.7, 70.0, 25.3, 21.2. 
 

 
1-(4-(trifluoromethyl)phenyl)ethan-1-ol (2k) 
Prepared according to general procedure A (24 hours). The title compound was isolated via flash 
chromatography (8:2 hexanes/EtOAc) as a colorless oil (65 mg, 34% yield). All analytical data for 
2k was in accordance with literature data.18 

 
1H NMR (400 MHz, CDCl3) (δ, ppm): 7.60 (d, J = 8.3 Hz, 2H), 7.48 (d, J = 8.8 Hz, 2H), 4.96 (q, 
J = 6.5 Hz, 1H), 2.09 (s, 1H), 1.50 (d, J = 6.5 Hz, 3H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 149.8, 129.7 (q, J = 32.4 Hz), 125.7, 125.5 (q, J = 3.8 Hz), 
124.3 (q, J = 271.9 Hz), 69.9, 25.5. 
19F NMR (377 MHz, CDCl3) (δ, ppm): -62.5. 
 

 
1-(4-chlorophenyl)ethan-1-ol (2l) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (8:2 hexanes/EtOAc) as a light-yellow oil (78 mg, 50% yield). All analytical data 
for 2l was in accordance with literature data.13 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.36 – 7.27 (m, 4H), 4.86 (q, J = 6.5 Hz, 1H), 1.95 (s, 1H), 
1.46 (d, J = 6.5 Hz, 3H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 144.4, 133.2, 128.7, 126.9, 69.8, 25.4. 
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1-(4-fluorophenyl)ethan-1-ol (2m) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (8:2 hexanes/EtOAc) as a colorless oil (77 mg, 55% yield). All analytical data for 
2m was in accordance with literature data.19 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.37 – 7.30 (m, 2H), 7.09 – 6.97 (m, 2H), 4.88 (q, J = 6.5 
Hz, 1H), 1.87 (s, 1H), 1.47 (d, J = 6.5 Hz, 3H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 162.2 (d, J = 245.1 Hz), 141.6 (d, J = 3.2 Hz), 127.1 (d, J 
= 8.1 Hz), 115.3 (d, J = 21.2 Hz), 69.9, 25.4. 
19F NMR (471 MHz, CDCl3) (δ, ppm): -115.3. 
 

 
1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)ethan-1-ol (2n) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a colorless oil (110 mg, 44% yield). All 
analytical data for 2n was in accordance with literature data.20 

 
1H NMR (400 MHz, CDCl3) (δ, ppm): 7.80 (d, J = 8.1 Hz, 2H), 7.38 (d, J = 7.9 Hz, 2H), 4.92 (q, 
J = 6.5 Hz, 1H), 1.49 (d, J = 6.5 Hz, 3H), 1.34 (s, 12H). 
13C NMR (101 MHz, CDCl3) (δ, ppm): 149.1, 135.2, 124.8, 83.9, 70.6, 25.3, 25.0. 
 

 
Phenylmethanol (2o) 
Prepared according to general procedure A (18 hours) with HFIP (0.1 M) as the solvent. The title 
compound was isolated via flash chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a 
colorless oil (72 mg, 67% yield). All analytical data for 2o was in accordance with literature data.18 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.37 (m, 4H), 7.30 (m, 1H), 4.69 (s, 2H), 1.86 (s, 1H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 141.0, 128.7, 127.8, 127.1, 65.5. 
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(4-methoxyphenyl)methanol (2p) 
Prepared according to general procedure A (18 hours), but with an alternative workup. To a round 
bottom flask equipped with a stir bar was added CuO (7.96 mg, 0.100 mmol, 0.1 equiv.) and 
borane-ammonina complex (92.6 mg, 3.00 mmol, 3 equiv.), followed by 10 mL of ethanol. The 
crude reaction mixture was added dropwise and the progress was monitored by TLC and GCMS. 
Upon completion of the reaction, reaction was transferred to a separatory funnel and diluted with 
water (25 mL) and DCM (10 mL). The layers were separated, and the aqueous layer was extracted 
in  DCM (3 × 15 mL). The combined organic layers were dried over sodium sulfate and the solvent 
was removed in vacuo. The title compound was isolated via flash chromatography (gradient 95:5 
– 9:1 hexanes/EtOAc) as a light-yellow oil (73 mg, 53% yield). All analytical data for 2p was in 
accordance with literature data.21 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.29 (d, J = 8.6 Hz, 2H), 6.89 (d, J = 8.7 Hz, 2H), 4.61 (s, 
2H), 3.81 (s, 3H), 1.78 (s, 1H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 159.3, 133.3, 128.8, 114.1, 65.1, 55.4. 
 

 
m-tolylmethanol (2q) 
Prepared according to general procedure A (18 hours) with HFIP (0.1 M) as the solvent. The title 
compound was isolated via flash chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a 
colorless oil (65 mg, 53% yield). All analytical data for 2q was in accordance with literature data.21 

 
1H NMR (400 MHz, CDCl3) (δ, ppm): 7.30 – 7.22 (m, 1H), 7.20 – 7.15 (m, 2H), 7.12 (d, J = 7.6 
Hz, 1H), 4.66 (s, 2H), 2.37 (s, 3H), 1.74 (s, 1H). 
13C NMR (101 MHz, CDCl3) (δ, ppm): 140.9, 138.4, 128.6, 128.5, 127.9, 124.2, 65.5, 21.5. 
 

 
1-(3-ethylphenyl)ethan-1-ol (2r) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (8:2 hexanes/EtOAc) as a light-yellow oil (83 mg, 56% yield). All analytical data 
for 2r was in accordance with literature data.22 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.28 – 7.22 (m, 1H), 7.22 – 7.13 (m, 2H), 7.09 (d, J = 7.2 
Hz, 1H), 4.85 (q, J = 6.5 Hz, 1H), 2.64 (q, J = 7.6 Hz, 2H), 1.83 (s, 1H), 1.47 (d, J = 6.5 Hz, 3H), 
1.23 (t, J = 7.6 Hz, 3H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 146.0, 144.7, 128.6, 127.2, 125.1, 122.8, 70.6, 29.0, 25.2, 
15.7. 
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1-(p-tolyl)ethan-1-ol (2s) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a colorless oil (112 mg, 82% yield). All 
analytical data for 2s was in accordance with literature data.12 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.27 (d, J = 8.1 Hz, 2H), 7.17 (d, J = 7.9 Hz, 2H), 4.87 (q, 
J = 6.5 Hz, 1H), 2.35 (s, 3H), 1.72 (s, 1H), 1.49 (d, J = 6.5 Hz, 3H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 143.0, 137.3, 129.3, 125.5, 70.4, 25.2, 21.2. 
 

 
1-(4-isopropylphenyl)ethan-1-ol (2t) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a light-yellow oil (120 mg, 61% yield). 
All analytical data for 2t was in accordance with literature data.23 

 
1H NMR (400 MHz, CDCl3) (δ, ppm): 7.31 (d, J = 8.1 Hz, 2H), 7.22 (d, J = 8.1 Hz, 2H), 4.88 (q, 
J = 6.4 Hz, 1H), 2.91 (hept, J = 6.9 Hz, 1H), 1.71 (s, 1H), 1.50 (d, J = 6.5 Hz, 3H), 1.25 (d, J = 6.9 
Hz, 6H). 
13C NMR (101 MHz, CDCl3) (δ, ppm): 148.4, 143.3, 126.7, 125.6, 70.4, 34.0, 25.1, 24.2. 
 

 
(4-isopropylphenyl)methanol (2u) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (85:15 hexanes/EtOAc) as a colorless oil (89 mg, 60% yield). All analytical data 
for 2u was in accordance with literature data.24 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.30 (d, J = 8.2 Hz, 2H), 7.23 (d, J = 8.2 Hz, 2H), 4.66 (s, 
2H), 2.92 (hept, J = 6.9 Hz, 1H), 1.63 (s, 1H), 1.26 (d, J = 7.0 Hz, 6H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 148.7, 138.5, 127.3, 126.8, 65.5, 34.0, 24.1. 
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1-phenylbutan-1-ol (2v) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a colorless oil (83 mg, 55% yield). All 
analytical data for 2v was in accordance with literature data.24 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.39 – 7.32 (m, 4H), 7.31 – 7.27 (m, 1H), 4.68 (dd, J = 7.6, 
5.8 Hz, 1H), 1.88 – 1.75 (m, 2H), 1.74 – 1.66 (m, 1H), 1.57 – 1.36 (m, 1H), 1.36 – 1.28 (m, 1H), 
0.94 (t, J = 7.4 Hz, 3H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 145.1, 128.6, 127.6, 126.0, 74.6, 41.4, 19.2, 14.1. 
 

 
1-phenylbutane-1,4-diol (2w) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (1:1 hexanes/EtOAc) as a light-yellow oil (109 mg, 66% yield). All analytical 
data for 2w was in accordance with literature data.25 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.38 – 7.31 (m, 4H), 7.33 – 7.23 (m, 1H), 4.73 (td, J = 6.4, 
1.8 Hz, 1H), 3.75 – 3.63 (m, 2H), 2.32 (s, 2H), 1.87 (qd, J = 7.2, 1.3 Hz, 2H), 1.77 – 1.59 (m, 2H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 144.8, 128.6, 127.7, 125.9, 74.6, 63.0, 36.3, 29.3. 
 

 
5-phenyldihydrofuran-2(3H)-one (2x) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (9:1 hexanes/EtOAc) as a colorless oil (41 mg, 25% yield). All analytical data for 
2x was in accordance with literature data.26 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.44 – 7.36 (m, 2H), 7.34 (td, J = 7.0, 1.3 Hz, 3H), 5.52 
(dd, J = 7.9, 6.4 Hz, 1H), 2.74 – 2.60 (m, 3H), 2.27 – 2.12 (m, 1H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 176.8, 139.4, 128.8, 128.5, 125.3, 81.2, 31.0, 28.9. 
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cyclopropyl(phenyl)methanol (2y) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a colorless oil (91 mg, 62% yield). All 
analytical data for 2y was in accordance with literature data.27 

 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.50 – 7.40 (m, 2H), 7.36 (m, 2H), 7.32 – 7.27 (m, 1H), 
4.02 (d, J = 8.3 Hz, 1H), 1.99 (s, 1H), 1.23 (qt, J = 8.2, 4.9 Hz, 1H), 0.79 – 0.60 (m, 1H), 0.57 
(ddd, J = 8.5, 5.5, 4.4 Hz, 1H), 0.56 – 0.44 (m, 1H), 0.38 (dq, J = 9.7, 4.9 Hz, 1H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 143.9, 128.5, 127.7, 126.2, 78.7, 19.3, 3.7, 3.0. 
 

 
methyl 2-(4-(1-hydroxy-2-methylpropyl)phenyl)propanoate (2z) 
Prepared according to general procedure A (18 hours). The title compound was isolated via flash 
chromatography (gradient 95:5 – 8:2 hexanes/EtOAc) as a colorless oil (182 mg, 77% yield). All 
analytical data for 2z was in accordance with literature data.28 

 
1H NMR (400 MHz, CDCl3) (δ, ppm): 7.26 (s, 4H), 4.34 (d, J = 6.8 Hz, 1H), 3.72 (q, J = 7.2 Hz, 
1H), 3.65 (s, 3H), 2.02 – 1.85 (m, 2H), 1.49 (d, J = 7.2 Hz, 3H), 0.99 (d, J = 6.6 Hz, 3H), 0.80 (d, 
J = 6.8 Hz, 3H). 
13C NMR (101 MHz, CDCl3) (δ, ppm): 175.2, 142.7, 139.7, 127.4, 127.0, 79.8, 52.1, 45.2, 35.3, 
19.1, 18.7, 18.3. 
 

 
(2R,3R,4S,5R,6S)-2-(acetoxymethyl)-6-(2-(hydroxymethyl)phenoxy)tetrahydro-2H-pyran-
3,4,5-triyl triacetate (2aa) 
Prepared according to general procedure A (24 hours). 1H NMR yield determined using CH2Br2 
as an external standard (Yield = 26%).  All analytical data for 2aa was in accordance with literature 
data.29 
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(8R,9S,13S,14S)-6-hydroxy-13-methyl-17-oxo-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
cyclopenta[a]phenanthren-3-yl acetate (2ab) 
Prepared according to general procedure A (24 hours). 1H NMR yield determined using CH2Br2 
as an external standard (Yield = 26%).  All analytical data for 2ab was in accordance with literature 
data as a mixture of diastereomers (2:1).30 

 

 
2,3-dimethylbutan-2-ol (2ac)  
Prepared according to general procedure B. 1H NMR yield determined using CH2Br2 as an external 
standard (Yield = 91%).  All analytical data for 2ac was in accordance with literature data.31 

 

 
Adamantan-1-ol (2ad) 
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (0 – 2 % MeOH/DCM) as a white crystalline solid (69 mg, 90% yield). All 
analytical data for 2ad was in accordance with literature data.32 

 
1H NMR (400 MHz, CDCl3) (δ, ppm): 2.17 – 2.10 (m, 3H), 1.71 (d, J = 2.9 Hz, 6H), 1.66 – 1.55 
(m, 6H), 1.41 (s, br, 1H). 
13C NMR (100 MHz, CDCl3) (δ, ppm): 68.4, 45.5, 36.2, 30.9. 
 

 
3-hydroxyadamantan-1-yl pivalate (2ae) 
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (0 – 2 % MeOH/DCM) as a white crystalline solid (187 mg, 74% yield).  
 
1H NMR (500 MHz, CDCl3) (δ, ppm): 2.29 (p, J = 3.2 Hz, 2H), 2.06 (s, 2H), 2.03 – 1.94 (m, 4H), 
1.70 – 1.61 (m, 4H), 1.56 – 1.45 (m, 2H), 1.12 (s, 9H). 
13C NMR (100 MHz, CDCl3) (δ, ppm): 177.9, 80.6, 70.3, 49.1, 44.1, 39.9, 39.3, 34.9, 31.3, 27.3. 
HRMS (ESI-TOF): calcd. for C15H25O3 [M+H]+ 253.1798, found 253.1804.  
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5-hydroxy-5-methylhexan-2-yl pivalate (2af)  
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (0 – 2 % MeOH/DCM) as a colorless oil (44 mg, 63% yield).  
 
1H NMR (400 MHz, CDCl3) (δ, ppm): 4.92 – 4.79 (m, 1H), 1.70 – 1.32 (m, 4H), 1.21 (s, 6H), 
1.20 (d, J = 11.4 Hz, 3H), 1.18 (s, 9H). 
13C NMR (100 MHz, CDCl3) (δ, ppm): 178.4, 70.9, 70.8, 39.4, 38.9, 30.9, 29.5, 29.3, 27.3, 20.0. 
HRMS (ESI-TOF): calcd. for C12H24O3Na [M+Na]+ 239.1618, found 239.1608.  
 

 
4-hydroxy-4-methylpentyl pivalate (2ag) 
Prepared according to general procedure B on a 3.5 mmol scale. (see page 47) 
 
1H NMR (500 MHz, CDCl3) (δ, ppm): 4.07 (td, J = 6.6, 2.2 Hz, 2H), 1.76 – 1.66 (m, 2H), 1.55 – 
1.48 (m, 2H), 1.23 (s, 6H), 1.19 (s, 9H). 
13C NMR (126 MHz, CDCl3) (δ, ppm):178.8, 70.8, 64.8, 40.1, 38.9, 29.4, 27.3, 24.0.  
 

 
5-hydroxy-5-methylhexyl pivalate (2ah) 
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (0 – 2 % MeOH/DCM) as a colorless oil (46 mg, 85% yield). 
 
1H NMR (400 MHz, CDCl3) (δ, ppm): 4.07 (t, J = 6.5 Hz, 2H), 1.64 (p, J = 6.7 Hz, 2H), 1.52 – 
1.35 (m, 4H), 1.30 (s, br, 1H), 1.21 (s, 6H), 1.19 (s, 9H). 
13C NMR (100 MHz, CDCl3) (δ, ppm):  178.8, 71.0, 64.3, 43.5, 38.9, 29.4, 29.2, 27.3, 20.8. 
HRMS (ESI-TOF): calcd. for C12H24O3 [M+H]+ 217.1798, found 217.1788.  
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 4-hydroxy-4-methylcyclohexyl pivalate (2ai) 
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (0 - 2% MeOH/DCM) as a colorless oil (69 mg, 64% yield). All analytical data 
was in accordance with literature data.34 

 
1H NMR (400 MHz, CDCl3) (δ, ppm): 4.70 (tt, J = 8.5, 4.6 Hz, 1H), 1.82 – 1.64 (m, 6H), 1.50 
(ddt, J = 13.4, 8.6, 4.8 Hz, 2H), 1.24 (s, 3H), 1.18 (s, 9H). 
13C NMR (100 MHz, CDCl3) (δ, ppm): 178.3, 71.4, 68.9, 38.9, 36.6, 29.7, 27.3. 
 

 
5-hydroxy-5-methylhexanenitrile (2aj) 
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (0 – 2% MeOH/DCM) as a gold oil (29 mg, 45% yield). All analytical data for 
2aj was in accordance with literature data.35 

 
1H NMR (400 MHz, CDCl3) (δ, ppm): 2.39 (t, J = 7.1 Hz, 2H), 1.82 – 1.73 (m, 2H), 1.63 – 1.57 
(m, 2H), 1.24 (s, 6H). 
13C NMR (100 MHz, CDCl3) (δ, ppm): 119.9, 70.6, 42.5, 30.0, 21.1, 17.7. 
LRMS (ESI) calcd. for C7H14NO [M+H]+ 128.10, found 128.15.  
 

 
2-(4-hydroxy-4-methylpentyl)isoindoline-1,3-dione (2ak) 
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (0 – 5% EtOAc/hexanes) as a colorless oil (170 mg, 69% yield). All analytical 
data was in accordance with literature data.36 

 
1H NMR (400 MHz, CDCl3) (δ, ppm): 7.84 (dd, J = 5.4, 3.1 Hz, 2H), 7.71 (dd, J = 5.5, 3.0 Hz, 
2H), 3.72 (t, J = 7.2 Hz, 2H), 1.83 – 1.73 (m, 2H), 1.57 – 1.46 (m, 2H), 1.43 (s, br, 1H), 1.21 (s, 
6H). 
13C NMR (100 MHz, CDCl3) (δ, ppm): 168.6, 134.1, 132.3, 123.4, 70.8, 40.7, 38.5, 29.4, 23.9. 
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2-methyl-6-(phenylsulfonyl)hexan-2-ol (2al) 
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (0 – 5% MeOH/DCM) as a gold oil (92 mg, 36% yield). 
 
1H NMR (400 MHz, CDCl3) (δ, ppm): 8.07 – 7.80 (m, 2H), 7.73 – 7.62 (m, 1H), 7.61 – 7.51 (m, 
2H), 3.42 – 2.75 (m, 2H), 1.97 – 1.59 (m, 2H), 1.57 – 1.37 (m, 4H), 1.17 (s, 6H). 
13C NMR (100 MHz, CDCl3) (δ, ppm): 139.3, 133.8, 129.4, 128.2, 70.8, 56.4, 43.2, 29.4, 23.3, 
23.2. 
HRMS (ESI-TOF): calcd. for C13H20O3SNa [M+Na]+ 279.1025, found 279.1032.  
 

 
(R)-2-(3-hydroxy-3-methylbutyl)-4-oxooxetane-2-carboxylic acid (2am) 
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (2:1:97 AcOH/MeOH/DCM) as a brown oil (30.9 mg, 31% yield).  
 
1H NMR (400 MHz, Acetic Acid-d4) (δ, ppm): 3.12 (d, J = 16.3 Hz, 1H), 2.82 (d, J = 15.7 Hz, 
1H), 1.47 – 1.20 (m, 4H), 0.90 (s, 6H). 
13C NMR (100 MHz, Acetic Acid-d4) (δ, ppm): 177.3, 166.6, 130.8, 86.7, 76.6, 37.3, 33.4, 29.6, 
23.4. 
HRMS (ESI-TOF): calcd. for C9H14O5Na [M+Na]+ 225.0733, found 225.0738.  
 

 
Bicyclo[2.2.1]heptan-2-ol (2an) 
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (0 - 2% MeOH/DCM) as a white crystalline solid (70 mg, 63% yield). All 
analytical data was in accordance with literature data.32 

 
1H NMR (400 MHz, CDCl3) (δ, ppm): 3.76 (dt, J = 6.9, 1.6 Hz, 1H), 2.27 – 2.22 (m, 1H), 2.14 (d, 
J = 4.6 Hz, 1H), 1.69 – 1.63 (m, 1H), 1.57 (m, 1H), 1.44 – 1.37 (m, 2H), 1.28 (m, 1H), 1.12 (ddd, 
J = 9.8, 2.6, 1.4 Hz, 1H), 1.06 – 0.97 (m, 2H). 
13C NMR (100 MHz, CDCl3) (δ, ppm): 75.1, 44.5, 42.5, 35.6, 34.5, 28.2, 24.5. 
  

PhO2S Me

MeOH

O

O

CO2H
OH

Me

Me
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Cyclohexanol (2ao) 
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (0 - 2% MeOH/DCM) as a light-yellow oil (140 mg, 70% yield). All analytical 
data was in accordance with literature data.19 

  
1H NMR (400 MHz, CDCl3) (δ, ppm): 3.61 (dt, J = 8.6, 4.1 Hz, 1H), 1.89 (td, J = 7.2, 6.2, 3.2 Hz, 
2H), 1.77 – 1.69 (m, 2H), 1.58 – 1.42 (m, 2H), 1.33 – 1.11 (m, 5H). 
13C NMR (100 MHz, CDCl3) (δ, ppm): 70.5, 35.7, 25.6, 24.3. 
 

 
Cycloheptanol (2ap) 
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (1% MeOH/DCM) as a light-yellow oil (154 mg, 67% yield). All analytical data 
was in accordance with literature data.32 

  
1H NMR (400 MHz, CD2Cl2) (δ, ppm): 3.80 (septet, J = 8.4, 4.3 Hz, 1H), 1.93 – 1.82 (m, 2H), 
1.71 – 1.46 (m, 7H), 1.39 (m, 3H). 
13C NMR (126 MHz, CD2Cl2) (δ, ppm): 73.17, 38.24, 28.72, 23.24. 
 

 
Cyclooctanol (2aq) 
Prepared according to general procedure B. The title compound was isolated via flash column 
chromatography (0 - 2% MeOH/DCM) as a light-yellow oil (94 mg, 73% yield). All analytical 
data was in accordance with literature data.19  
 
1H NMR (400 MHz, CDCl3) (δ, ppm): 3.83 (dt, J = 8.0, 3.8 Hz, 1H), 1.85 – 1.77 (m, 2H), 1.73 – 
1.61 (m, 4H), 1.58 – 1.40 (m, 9H). 
13C NMR (100 MHz, CDCl3) (δ, ppm): 72.3, 34.8, 27.5, 25.3, 22.8. 
  

OH

OH

OH
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Mechanism studies 
Kinetic isotope effect studies  
 
Benzylic C–H hydroxylation. To a 0.5-dram oven-dried vial equipped with a Teflon stir bar was 
added 2-chloro-4-nitro-pyridine (15.9 mg, 1.00 equiv., 0.100 mmol), and 5.00 equiv. (0.500 mmol) 
of each of the C(sp3)–H and C(sp3)–D substrates (competition experiment) or either the C(sp3)–H 
substrate or the C(sp3)–D substrate (parallel experiment). Then, the vial was purged with N2 flow 
for 5 min and DCM (1 mL), and 1,1,1,3,3,3-Hexafluoropropan-2-ol (336 mg, 210 μL, 20 equiv., 
2.00 mmol) were added. The mixture was stirred at 800 rpm under irradiation by one 390 nm 
Kessil lamp. After 1 h, the irradiation was stopped, and pentadecane (21.2 mg, 26.9 μL, 1.00 
equiv., 0.100 mmol) was added and the reaction was analyzed by GCMS using pentadecane as 
external standard. Each KIE measurement is the average of two independent experiments. 
 

 
Figure S3: Reactions of 3 with 1g and 1g-d10 to determine KIE. 
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Competition IS Alcohol-H Alcohol-D Alc-H / IS Alc-D / IS KIE 

Run 1 1454293 96836 56388 0.066586307 0.03877348 1.72 
Run 2 1177476 96157 57403 0.08166366 0.048750887 1.68 

     Average 1.70 
Parallel IS Alcohol-H Alcohol-D Alc-H / IS Alc-D / IS KIE 
Run 1 1254318 115012 - 0.091692856 -  
Run 2 1222906 111641 - 0.091291563 -  
Run 1 1421717 - 76658 - 0.05391931 1.70 
Run 2 1593672 - 96954 - 0.06083686 1.50 

     Average 1.60 
Table S9: Experimental KIE data for the reaction of 3 with 1g and 1g-d10. 
 
Unactivated C–H hydroxylation. To a 0.5-dram oven-dried vial equipped with a Teflon stir bar 
was added 3,5-bis(trifluoromethyl)nitrobenzene (25.9 mg, 1.00 equiv., 0.100 mmol), and 5.00 
equiv. (0.500 mmol) of each of the C(sp3)–H and C(sp3)–D substrates (competition experiment) 
or either the C(sp3)–H substrate or the C(sp3)–D substrate (parallel experiment). Then, the vial was 
purged with N2 flow for 5 min and 1,1,1,3,3,3-Hexafluoropropan-2-ol (33.6 mg, 21.0 μL, 2.00 
equiv., 0.200 mmol) were added. The mixture was stirred at 800 rpm under irradiation by one 390 
nm Kessil lamp. After 2 h, the irradiation was stopped, the mixture was diluted with DCM (1 mL) 
and pentadecane (21.2 mg, 26.9 μL, 1.00 equiv., 0.100 mmol) was added and the reaction was 
analyzed by GCMS using pentadecane as external standard. Each KIE measurement is the average 
of two independent experiments. 
 



 S28 

 
 
Figure S4: Reactions of 4 with 1ap and 1ap-d12 to determine KIE. 
 

Competition IS Alcohol-H Alcohol-D Alc-H / IS Alc-D / IS KIE 
Run 1 1263692 130615 58342 0.103359838 0.046167895 2.24 
Run 2 1583525 149446 62714 0.094375523 0.039604048 2.38 

     Average 2.31 
Parallel IS Alcohol-H Alcohol-D Alc-H / IS Alc-D / IS KIE 
Run 1 1417503 196804 - 0.138838507 -  
Run 2 1209083 213205 - 0.176336116 -  
Run 1 1690591 - 157334 - 0.093064496 1.89 
Run 2 1040480 - 116228 - 0.111706136 1.58 

     Average 1.74 
Table S10: Experimental KIE data for the reaction of 4 with 1ap and 1ap-d12. 
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Intramolecular Benzylic C–H hydroxylation. To a 0.5 dram oven-dried vial equipped with a 
Teflon stir bar was added 2-chloro-4-nitro-pyridine (15.9 mg, 1.00 equiv., 0.100 mmol), and 
(propyl-1-d)benzene (60.6 mg, 5.00 equiv., 0.500 mmol). Then, the vial was purged with N2 flow 
for 5 min and DCM (80 µL) and 1,1,1,3,3,3-hexafluoroisopropan-2-ol (20 µL) were added. The 
mixture was stirred at 800 rpm under irradiation by one 390 nm Kessil lamp. After 1 h, the reaction 
was stopped, and the solvent was removed in vacuo. The crude mixture was dissolved in CDCl3 
and the reaction was analyzed by 1H NMR.  
 

 
Figure S5: Reaction of 3 with (propyl-1-d)benzene to determine KIE 
 

 

1H NMR (500 MHz, CDCl3) of Crude Intramolecular Benzylic C-H KIE Study 
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Radical clock studies 
Synthesis of alcohol S1, according to literature procedure.37 

 
((1S,1aS,6aR)-1,1a,6,6a-tetrahydrocyclopropa[a]inden-1-yl)methyl pivalate (5) 
A solution of alcohol S1 (441 mg, 1.00 equiv., 2.75 mmol), DMAP (67.2 mg, 0.200 equiv., 550 
μmol) in anhydrous DCM (20 mL) was allowed to stir at room temperature for 5 minutes, then 
triethylamine (626 mg, 862 μL, 2.25 equiv., 6.19 mmol) and pivaloyl chloride (398 mg, 407 μL, 
1.2 equiv., 3.30 mmol) were added. The reaction was allowed to stir at room temperature for 20 
mins, with monitoring by GCMS. Next, H2O (20 mL) was added, and the reaction was extracted 
with DCM (3 × 20 mL). The organic layer was washed with 2 M NaOH then dried (Na2SO4) and 
concentrated. The title compound was isolated via flash column chromatography (0 – 10% 
EtOAc/Hexanes) as a colorless oil (438 mg, 65% yield). 
 
1H NMR (500 MHz, CDCl3) (δ, ppm): 7.29 – 7.26 (m, 1H), 7.16 – 7.04 (m, 3H), 4.09 (dd, J = 
11.5, 6.6 Hz, 1H), 3.99 (dd, J = 11.5, 7.5 Hz, 1H), 3.19 (dd, J = 17.1, 6.8 Hz, 1H), 2.97 (d, J = 17.4 
Hz, 1H), 2.40 (dt, J = 6.5, 2.2 Hz, 1H), 1.87 – 1.80 (m, 1H), 1.22 (s, 9H), 0.84 – 0.77 (m, 1H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 178.8, 145.4, 142.3, 126.2, 125.9, 125.4, 123.6, 66.2, 39.0, 
35.3, 29.8, 28.6, 27.3, 21.6. 
HRMS (ESI-TOF) Calcd. for C16H20O2 [M]+: 244.1463, Found: 244.1472. 
 

OH

NEt3 (2.2 equiv.), DMAP (0.20 equiv.)
CH2Cl2 [0.1 M], 23 °C, 20 min

(1.2 equiv.)
H

H

OPiv
H

H
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tBu Cl
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1H NMR (500 MHz, CDCl3) of ((1S,1aS,6aR)-1,1a,6,6a-tetrahydrocyclopropa[a]inden-1-
yl)methyl pivalate (5)

 
13C NMR (126 MHz, CDCl3) of ((1S,1aS,6aR)-1,1a,6,6a-tetrahydrocyclopropa[a]inden-1-
yl)methyl pivalate (5)  
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C–H hydroxylation with radical clock, 5. To a 1-dram oven-dried vial equipped with a Teflon 
stir bar was added 2-chloro-4-nitro-pyridine (47.6 mg, 1.00 equiv., 0.300 mmol) and 5 (73.3 mg, 
1.00 equiv., 0.300 mmol). Then, the vial was purged with N2 flow for 5 min and DCM (3 mL) was 
added. The mixture was stirred at 800 rpm under irradiation by one 390 nm Kessil lamp. After 20 
h, the irradiation was stopped, and the volatiles were removed in vacuo. The residue was dissolved 
in CDCl3 and CH2Br2 (52.1 mg, 20.9 μL, 1.00 equiv., 0.300 mmol) was added. The crude 1H NMR 
spectrum was recorded using CH2Br2 as external standard. Next, the volatiles were once more 
removed in vacuo, the residue was dry loaded onto a silica gel column and the mixture was purified 
using 5 – 25% EtOAc/Hexanes. 
 
The structures of alcohol 6 and ketone 7 were assigned based on their 1H and 13C NMR spectra 
and the characterization data for naphthalene 8 matched that previously reported in the literature.38 

 
Figure S6: Radical clock studies  
 
1H NMR yield spectrum 
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((1R,1aR,6R,6aR)-6-hydroxy-1,1a,6,6a-tetrahydrocyclopropa[a]inden-1-yl)methyl pivalate 
(6) 
 
1H NMR (400 MHz, CDCl3) (δ, ppm): 7.44 – 7.39 (m, 1H), 7.33 (d, J = 7.8 Hz, 1H), 7.24 (dd, J 
= 7.6, 1.4 Hz, 1H), 7.23 – 7.18 (m, 1H), 4.97 (dd, J = 8.8, 1.8 Hz, 1H), 4.07 (dd, J = 11.5, 6.4 Hz, 
1H), 4.01 (dd, J = 11.5, 7.3 Hz, 1H), 2.55 (dt, J = 4.9, 2.2 Hz, 1H), 2.06 (dd, J = 5.7, 3.7 Hz, 1H), 
1.72 (d, J = 8.8 Hz, 1H), 1.22 (s, 9H), 0.81 (dddd, J = 7.3, 6.3, 3.7, 2.7 Hz, 1H). 
13C NMR (126 MHz, CDCl3) (δ, ppm): 181.2, 145.2, 144.0, 128.9, 126.6, 126.1, 123.7, 76.1, 65.1, 
39.0, 32.0, 31.4, 31.1, 28.3, 27.3. 
HRMS (ESI-TOF) Calcd. for C16H20O3 [M]+: 260.1412, Found: 260.1420. 
 

 
((1R,1aR,6aR)-6-oxo-1,1a,6,6a-tetrahydrocyclopropa[a]inden-1-yl)methyl pivalate (7) 
 
1H NMR (400 MHz, CDCl3) (δ, ppm): 7.64 (d, J = 7.6 Hz, 1H), 7.48 (td, J = 7.4, 2.4 Hz, 1H), 
7.42 (d, J = 7.6 Hz, 1H), 7.33 – 7.27 (m, 1H), 4.09 (d, J = 6.1 Hz, 2H), 2.95 (dd, J = 5.1, 3.1 Hz, 
1H), 2.49 (dd, J = 5.0, 3.2 Hz, 1H), 1.93 (tt, J = 6.1, 3.1 Hz, 1H), 1.22 (s, 9H). 
13C NMR (100 MHz, CDCl3) (δ, ppm): 201.5, 178.4, 153.3, 134.2, 134.1, 127.4, 124.9, 124.9, 
63.6, 44.1, 39.0, 27.4, 27.3, 26.3. 
HRMS (ESI-TOF) Calcd. for C16H18O3 [M]+: 258.1256, Found: 258.1249. 
 

 
naphthalen-2-ylmethyl pivalate (8) 
 
1H NMR (400 MHz, CDCl3) (δ, ppm): 7.87 – 7.78 (m, 4H), 7.52 – 7.47 (m, 2H), 7.45 (dd, J = 8.5, 
1.7 Hz, 1H), 5.27 (s, 2H), 1.25 (s, 9H). 
HRMS (ESI-TOF) Calcd. for C16H18O2Na [M+Na]+: 265.1204, Found: 265.1212. 
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1H NMR (400 MHz, CDCl3) of ((1R,1aR,6R,6aR)-6-hydroxy-1,1a,6,6a-
tetrahydrocyclopropa[a]inden-1-yl)methyl pivalate (6)  

 
 
13C NMR (126 MHz, CDCl3) of ((1R,1aR,6R,6aR)-6-hydroxy-1,1a,6,6a-
tetrahydrocyclopropa[a]inden-1-yl)methyl pivalate (6)  
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1H NMR (400 MHz, CDCl3) of ((1R,1aR,6aR)-6-oxo-1,1a,6,6a-
tetrahydrocyclopropa[a]inden-1-yl)methyl pivalate (7)  

 
 
13C NMR (100 MHz, CDCl3) of ((1R,1aR,6aR)-6-oxo-1,1a,6,6a-
tetrahydrocyclopropa[a]inden-1-yl)methyl pivalate (7)  
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13C DEPT NMR (100 MHz, CDCl3) of ((1R,1aR,6aR)-6-oxo-1,1a,6,6a-
tetrahydrocyclopropa[a]inden-1-yl)methyl pivalate (7)  

 
1H NMR (400 MHz, CDCl3) of naphthalen-2-ylmethyl pivalate (8)  
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Radical cation probe 
Synthesis of 4-ethyl-cyclopropylbenzene S2, according to literature procedure.39 

 
Figure S7: Reaction of radical cation probe S2 with 3 
 
Following General Procedure A, the alcohol S3, resulting from secondary benzylic C–H 
hydroxylation was observed in 37% 1H NMR yield using CH2Br2 as external standard. Next, the 
volatiles were removed in vacuo, the residue was dry loaded onto a silica gel column and the 
mixture was purified using 0 – 10% EtOAc/Hexanes. The title compound was isolated as a 
colorless oil (22 mg, 27% yield). Products resulting from ring opening of the cyclopropane due to 
an aryl radical cation intermediate were not observed.40 

 

 
1-(4-cyclopropylphenyl)ethan-1-ol (S3) 
 
1H NMR (500 MHz, CDCl3) (δ, ppm):  7.26 (d, J = 8.2 Hz, 2H), 7.06 (d, J = 8.1 Hz, 2H), 4.86 (q, 
J = 6.5 Hz, 1H), 1.89 (tt, J = 8.4, 5.1 Hz, 1H), 1.81 (s, 1H), 1.48 (d, J = 6.5 Hz, 3H), 0.98 – 0.93 
(m, 2H), 0.72 – 0.66 (m, 2H). 
13C{1H} NMR (126 MHz, CDCl3) (δ, ppm): 143.5, 143.0, 125.9, 125.5, 70.4, 25.1, 15.2, 9.3, 9.3. 
HRMS (ESI-TOF) Calcd. for C16H20O2 [M]+: 162.1045, Found: 162.1040. 
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1H NMR yield spectrum of 1-(4-cyclopropylphenyl)ethan-1-ol (S3) 

 
 
1H NMR (400 MHz, CDCl3) of 1-(4-cyclopropylphenyl)ethan-1-ol (S3)  
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13C NMR (100 MHz, CDCl3) of 1-(4-cyclopropylphenyl)ethan-1-ol (S3)  
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Labeling studies 
 
The C–H hydroxylation of indan 1a was carried out with nitroarene 3 under general conditions A 
with 20 equivalents of either H218O, D2O or HFIP-d2 additives to investigate if 18O or deuterium 
was incorporated into the alcohol product. After 18 h, the 390 nm irradiation was stopped and a 
100 μL aliquot was taken directly from the reaction vessel, filtered through Celite with 1 mL 
EtOAc and analyzed by GCMS.  
 
Based on GCMS analysis of the reaction mixtures, the isotope distributions of the 1-indanol 
product 2a does not change across these three reactions (Figure S12), indicating that 18O or 
deuterium were not incorporated. Moreover, the GCMS spectra from these three reactions matched 
that of commercial 2a. Although H/D exchange cannot be completely ruled out from these additive 
studies, under this analysis no appreciable amounts of the 18O or deuterated alcohol were observed 
by GCMS. Further work is necessary to fully understand the N-arylhydroxylamine ether 
fragmentation step and the origin of the alcohol proton. 
 

 
Figure S8: Reaction of 1a with 3 with H218O additive 
  

 
Figure S9: Reaction of 1a with 3 with D2O additive 
 

 
Figure S10: Reaction of 1a with 3 with HFIP-d2 additive 
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GC chromatograms of reactions with H218O, D2O and HFIP-d2 
Commercial indanol, 2a 

 
With H218O (20 equiv.) 

 
With D2O (20 equiv.) 

 
With HFIP-d2 (20 equiv.) 

 
Figure S11: GCMS spectra of labeling study reactions 
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GCMS spectra of indanol peak, (rt: 3.13 – 3.15 min) 
Commercial indanol, 2a 

 

With H218O (20 equiv.) 

 
With D2O (20 equiv.) 

 

With HFIP-d2 (20 equiv.) 

 
Figure S12: GCMS spectra of labeling studies forming 2a and commercial 2a comparison 
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Detecting reaction byproducts  
 
Following General Procedure B, using unmodified reaction conditions. After 48 h, the irradiation 
was stopped, and the crude residue was adsorbed onto silica gel and purified by column 
chromatography (Hexanes). The unreacted alkane starting material 1ag, nitroarene 4, azobenzene 
13 and azoxyarene 14 eluted in the first two column fractions which were analyzed by 1H NMR 
and 19F NMR spectroscopy and high-resolution mass spectrometry. NMR spectra of fraction 1 
(top) and fraction 2 (bottom) are shown in the figures below. All spectroscopic data for azobenzene 
13 matched that previously reported.41 

 

 
Scheme S1: Isolation of byproducts from the reaction of 1ag with 4 under standard conditions. 
 

 
Figure S13: Stacked 1H NMR (500 MHz, CDCl3) spectra of 4, 13 and 14 
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Figure S14: Stacked 19F NMR (471 MHz, CDCl3) spectra of 4, 13 and 14 
 

 
(E)-1,2-bis(3,5-bis(trifluoromethyl)phenyl)diazene (10) 
 
1H NMR (500 MHz, CDCl3) (δ, ppm): 8.45 (d, J = 1.7 Hz, 4H), 8.07 (tt, J = 1.7, 0.8 Hz, 2H). 
19F NMR (471 MHz, CDCl3) (δ, ppm): -62.97. 
HRMS (ESI-TOF) Calcd. for C16H6F12N2 [M]+: 454.0339, Found: 454.0334. 
  

N
N

CF3

CF3
F3C

CF3



 S45 

 
(Z)-1,2-bis(3,5-bis(trifluoromethyl)phenyl)diazene 1-oxide (11) 
 
1H NMR (500 MHz, CDCl3) (δ, ppm): 8.84 (d, J = 1.6 Hz, 2H), 8.69 (d, J = 1.7 Hz, 2H), 8.16 (t, 
J = 0.8 Hz, 1H), 7.96 (t, J = 0.8 Hz, 1H). 
19F NMR (471 MHz, CDCl3) (δ, ppm): -62.90, -63.00. 
HRMS (ESI-TOF) Calcd. for C16H6F12N2O [M]+: 470.0289, Found: 470.0290. 
 

 
1-nitro-3,5-bis(trifluoromethyl)benzene (4) 
 
1H NMR (500 MHz, CDCl3) (δ, ppm): 8.73 – 8.69 (m, 2H), 8.25 – 8.20 (m, 1H). 
19F NMR (471 MHz, CDCl3) (δ, ppm): -63.01. 
 
PhotoNMR studies 
 
Visualizing Recombination Intermediates 
1H PhotoNMR spectra were collected over 16 hours in hope of visualizing the radical 
recombination intermediate in both activated (Figure S16) and unactivated (Figure S15) substrate 
reactions. We ran the experiments at 23 ºC continuously overnight. After 16 hours the reactions 
were stopped and analyzed further. Due to lack of stirring both experiments suffered from low 
conversion. We hypothesize that the mirroring downshifted peaks to the product (Figure S15 & 
S16) represents the radical recombination N-arylhydroxylamine ether. After the PhotoNMR 
experiment, the crude mixtures were run on HRMS (ESI-TOF) which indicated a mass of these 
potential intermediates 9 & 15 (Scheme S2 & Scheme S3). 
 

 
Scheme S2:1H PhotoNMR experiment of 1ac and 4 featuring key radical recombination 
intermediate peaks. 
 
Even though the reaction overall had poor conversion we were able to detect the product as well 
as two intermediates. As seen in Figure S15 there is a distinct peak at around 5.0 ppm (teal dot) 
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that grows, decays, and shifts over the course of the reaction. We hypothesize that this could either 
be the first HAT intermediate before radical recombination or the OH from 9. The next notable 
peaks occur between 1.6 ppm - 2.1 ppm (red dot), which correspond to the single proton between 
the two methyl groups. We hypothesize that 9 would have identical but downshifted peaks to the 
product due to the aromatic nitrogen aiding in pulling electron density away from the proton. We 
see this trend for the two other proton signals (green & purple). This is in alignment with the 
HRMS data suggesting we do form an N-arylhydroxylamine ether upon recombination (Scheme 
S2).  

 
Figure S15: Superimposed 400 MHz 1H NMR spectra (CDCl3) of the reaction of 1ac with 4 at 23 
ºC. 

 
Scheme S3: 1H PhotoNMR experiment of the reaction between 1i and 4 featuring key radical 
recombination intermediate peaks 
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We decided to test 1i to see if our activated (benzylic) substrates go through a similar pathway. As 
seen in Figure S16 we do get the same intermediates trends as the previous experiment suggesting 
both substrates undergo radical recombination. Similarly, to 1ac there is a distinct peak at around 
5.15 ppm (teal dot) that grows, shifts, and begins to decay over the course of the reaction 
monitoring. The next notable peaks are the identical quartet peaks (red dot), which correspond to 
the single benzylic proton adjacent to the oxygen. The green and purple dots also match the trend 
of identical but slightly shifted peaks suggesting the N-arylhydroxylamine ether upon 
recombination appears in benzylic systems as well. 
  

 
Figure S16: Superimposed 400 MHz 1H NMR spectra (CD2Cl2) reaction of 1i with 4 at 23 ºC.  

Ground State vs Excited State Control Experiment 
We wanted to determine if a ground-state nitro group could also participate in the radical 
recombination step with the formed alkyl radical intermediate. To provide support for this 
mechanism, we ran in situ PhotoNMR with nitromethane, 4 and 1a. Nitromethane acted as our 
ground-state surrogate since it cannot be photoexcited at 390 nm. Hence, if the formed alkyl radical 
reacts with the ground-states of the nitro-systems in solution, one would expect to detect the radical 
recombination adducts of the alkyl radical with the nitroarene and the nitromethane. We found that 
over the 16 hr of photoirradiation, no nitromethane was consumed nor detection of the radical 
recombination intermediate of nitromethane and the alky radical, only 4 was consumed to produce 
2a was observed (Figure S17 & S18). These results tell us that it is unlikely that the alkyl radical 
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interacts with the ground-state nitroarene leading to product formation under our reaction 
conditions. 

 

 
Figure S17: Concentration versus time of PhotoNMR experiment tracking nitromethane, 4 
consumption and growth of 2a. 
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Figure S18: Superimposed 400 MHz 1H NMR spectra (CD2Cl2) reaction of 1a with 4 and 
nitromethane at 23 ºC over 16hr. 
 
Light On/Off Studies  
 
2-chloro-4-nitropyridine (15.9 mg, 0.1 mmol, 1 equiv.), indan (0.2 mmol, 2 equiv.), & CD2Cl2 (0.4 
mL, 250 mM) were added under nitrogen to an NMR tube. Under a PhotoNMR setup, a fiber optic 
cable connected to a 395 nm lamp was added to the reaction, and 1HNMR experiments were taken 
every 90 seconds. Product growth was monitored by the integration of the peak of the benzylic 
proton alpha to the formed alcohol. The product concentration was obtained by monitoring the 
disappearance of starting material at an initial known concentration. The lack of product formation 
in the dark during these studies is evidence against a radical chain mechanism.  
 
 
 
 
 
 

Figure S19: Light on/off study where production of indanol was monitored every 90 seconds. No 
product formation was observed when the reaction was dark. 

light on

light off

+

N

N

Cl

O O

(2 equiv.)

395 nm
CD2Cl2 (250 mM)

PhotoNMR

H OH



 S50 

 
Figure S20: Radical chain mechanism probe where the reaction was irradiated for two hours 
before the fiber optic cable was turned off. The reaction was allowed to sit in the dark in the NMR 
magnet for 16 additional hours with 1HNMR experiments continuing every 90 seconds. The yield 
increased <1% over the course of the 16 hours (within error of the instrument due to peak 
broadening over time). 
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Scale up procedure 

 
 

Following General Procedure B, using unmodified reaction conditions. An oven-dried 50 mL 
round bottom flask with Teflon stir bar was charged with 3,5-bis(trifluoromethyl)nitrobenzene 
(972 mg, 3.750 mmol, 1.00 equiv.), and 1ag (3.493 g, 18.750 mmol, 5.00 equiv.). The reaction 
flask was placed 3 cm in between two 390 nm Kessil lamps with a cooling fan. The reaction was 
stirred under irradiation for 48 h. Then, the irradiation was stopped, and the crude residue was 
adsorbed onto silica gel and purified by column chromatography using 25% EtOAc/Hexanes to 
give 2ag (0.436 g, 62%). All spectroscopic data matched that previously reported.33  
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F3C
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Me
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UV-Vis Spectrum of Nitroarenes 
  

Figure S20: UV-Vis absorption spectrum of 3 & 4 at 25 𝜇M and 100 mM (reaction concentration). 
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NMR spectra 
1H NMR (500 MHz, CDCl3) of 2,3-dihydro-1H-inden-5-yl trifluoromethanesulfonate (1e)  

 
 
13C NMR (126 MHz, CDCl3) of 2,3-dihydro-1H-inden-5-yl trifluoromethanesulfonate (1e) 

 
 
 

TfO
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19F NMR (471 MHz, CDCl3) of 2,3-dihydro-1H-inden-5-yl trifluoromethanesulfonate (1e) 
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1H NMR (400 MHz, CDCl3) of 5-methylhexyl pivalate (1ah) 

 
  

Me

Me

PivO
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1H NMR (500 MHz, CDCl3) of ((5-methylhexyl)sulfonyl)benzene (1al) 

 
13C NMR (126 MHz, CDCl3) of ((5-methylhexyl)sulfonyl)benzene (1al) 

 

PhO2S Me

Me
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1H NMR (500 MHz, CDCl3) of 1-indanol (2a) 

 
 

13C NMR (126 MHz, CDCl3) of 1-indanol (2a) 

 
  

OH
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1H NMR (500 MHz, CDCl3) of 1,2,3,4-tetrahydronaphthalen-1-ol (2b)  

 
13C NMR (126 MHz, CDCl3) of 1,2,3,4-tetrahydronaphthalen-1-ol (2b) 

 
  

OH
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1H NMR (500 MHz, CDCl3) of 6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-ol (2c) 

 
 
13C NMR (101 MHz, CDCl3) of 6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-ol (2c) 

 

HO
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1H NMR (500 MHz, CDCl3) of tert-butyl (1-hydroxy-2,3-dihydro-1H-inden-5-yl)carbamate 
(2d) 

 
13C NMR (126 MHz, CDCl3) of tert-butyl (1-hydroxy-2,3-dihydro-1H-inden-5-yl)carbamate 
(2d) 

 

OH

BocHN

Grease 
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    H2O 
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1H–13C HSQC (500 MHz, CDCl3) of tert-butyl (1-hydroxy-2,3-dihydro-1H-inden-5-
yl)carbamate (2d) 

 
1H–13C HMBC (500 MHz, CDCl3) of tert-butyl (1-hydroxy-2,3-dihydro-1H-inden-5-
yl)carbamate (2d) 
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1H NMR (500 MHz, CDCl3) of 1-hydroxy-2,3-dihydro-1H-inden-5-yl trifluoromethane 
sulfonate (2e) 

 
13C NMR (126 MHz, CDCl3) of 1-hydroxy-2,3-dihydro-1H-inden-5-yl trifluoromethane 
sulfonate (2e) 

 

OH

TfO
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19F NMR (471 MHz, CDCl3) of 1-hydroxy-2,3-dihydro-1H-inden-5-yl trifluoromethane 
sulfonate (2e) 

 
1H–13C HSQC (500 MHz, CDCl3) of 1-hydroxy-2,3-dihydro-1H-inden-5-yl trifluoromethane 
sulfonate (2e) 
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1H–13C HMBC (500 MHz, CDCl3) of 1-hydroxy-2,3-dihydro-1H-inden-5-yl trifluoromethane 
sulfonate (2e) 
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1H NMR (400 MHz, CDCl3) of 1-(6-(tert-butyl)-3-hydroxy-1,1-dimethyl-2,3-dihydro-1H-
inden-4-yl)ethan-1-one (2f) 

 
13C NMR (101 MHz, CDCl3) of 1-(6-(tert-butyl)-3-hydroxy-1,1-dimethyl-2,3-dihydro-1H-
inden-4-yl)ethan-1-one (2f) 
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Me Me
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1H NMR (500 MHz, CDCl3) of 1-phenylethanol (2g) 

 
13C NMR (126 MHz, CDCl3) of 1-phenylethanol (2g) 

 
  

Me

OH
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1H NMR (500 MHz, CDCl3) of 1-(4-methoxyphenyl)ethan-1-ol (2h) 

 
13C NMR (126 MHz, CDCl3) of 1-(4-methoxyphenyl)ethan-1-ol (2h) 

 
 
  

Me

OH

MeO
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1H NMR (400 MHz, CDCl3) of 1-(4-(tert-butyl)phenyl)ethan-1-ol (2i) 

 
13C NMR (101 MHz, CDCl3) of 1-(4-(tert-butyl)phenyl)ethan-1-ol (2i) 
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1H NMR (500 MHz, CDCl3) of 4-(1-hydroxyethyl)phenyl acetate (2j) 

 
13C NMR (126 MHz, CDCl3) of 4-(1-hydroxyethyl)phenyl acetate (2j) 
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1H NMR (400 MHz, CDCl3) of 1-(4-(trifluoromethyl)phenyl)ethan-1-ol (2k) 

 
13C NMR (126 MHz, CDCl3) of 1-(4-(trifluoromethyl)phenyl)ethan-1-ol (2k) 

 

Me

OH

F3C
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19F NMR (377 MHz, CDCl3) of 1-(4-(trifluoromethyl)phenyl)ethan-1-ol (2k) 
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1H NMR (500 MHz, CDCl3) of 1-(4-chlorophenyl)ethan-1-ol (2l) 

 
13C NMR (126 MHz, CDCl3) of 1-(4-chlorophenyl)ethan-1-ol (2l) 

 
  

Me

OH

Cl
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1H NMR (500 MHz, CDCl3) of 1-(4-fluorophenyl)ethan-1-ol (2m) 

 
13C NMR (126 MHz, CDCl3) of 1-(4-fluorophenyl)ethan-1-ol (2m) 

 
 

Me

OH

F
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19F NMR (471 MHz, CDCl3) of 1-(4-fluorophenyl)ethan-1-ol (2m) 
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1H NMR (400 MHz, CDCl3) of 1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl)ethan-1-ol (2n) 

 
13C NMR (101 MHz, CDCl3) of 1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl) 
ethan-1-ol (2n) 
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1H NMR (500 MHz, CDCl3) of Phenylmethanol (2o) 

 
13C NMR (126 MHz, CDCl3) of Phenylmethanol (2o) 

 

OH



 S77 

1H NMR (500 MHz, CDCl3) of (4-methoxyphenyl)methanol (2p) 

 
13C NMR (126 MHz, CDCl3) of (4-methoxyphenyl)methanol (2p) 

 

OH

MeO
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1H NMR (400 MHz, CDCl3) of m-tolylmethanol (2q) 

 
13C NMR (101 MHz, CDCl3) of m-tolylmethanol (2q) 

 

OH
Me
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1H NMR (500 MHz, CDCl3) of 1-(3-ethylphenyl)ethan-1-ol (2r) 

 
 
13C NMR (126 MHz, CDCl3) of 1-(3-ethylphenyl)ethan-1-ol (2r) 

 

Me Me

OH
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1H NMR (500 MHz, CDCl3) of 1-(p-tolyl)ethan-1-ol (2s) 

 
13C NMR (126 MHz, CDCl3) of 1-(p-tolyl)ethan-1-ol (2s) 

 

Me

OH

Me
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1H NMR (400 MHz, CDCl3) of 1-(4-isopropylphenyl)ethan-1-ol (2t) 

 
13C NMR (101 MHz, CDCl3) of 1-(4-isopropylphenyl)ethan-1-ol (2t) 
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OH

Me
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1H NMR (500 MHz, CDCl3) of (4-isopropylphenyl)methanol (2u) 

 
13C NMR (126 MHz, CDCl3) of (4-isopropylphenyl)methanol (2u) 

 

OH

Me
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1H NMR (500 MHz, CDCl3) of 1-phenylbutan-1-ol (2v) 

 
13C NMR (126 MHz, CDCl3) of 1-phenylbutan-1-ol (2v) 

 

Me

OH
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1H NMR (500 MHz, CDCl3) of 1-phenylbutane-1,4-diol (2w) 

 
13C NMR (126 MHz, CDCl3) of 1-phenylbutane-1,4-diol (2w) 

 

OH
OH
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1H NMR (500 MHz, CDCl3) of 5-phenyldihydrofuran-2(3H)-one (2x) 

 
13C NMR (126 MHz, CDCl3) of 5-phenyldihydrofuran-2(3H)-one (2x) 

 

O
O
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1H NMR (500 MHz, CDCl3) of cyclopropyl(phenyl)methanol (2y) 

 
13C NMR (126 MHz, CDCl3) of cyclopropyl(phenyl)methanol (2y) 

 

OH
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1H NMR (400 MHz, CDCl3) of methyl 2-(4-(1-hydroxy-2-methylpropyl)phenyl)propanoate 
(2z) 

 
13C NMR (101 MHz, CDCl3) of methyl 2-(4-(1-hydroxy-2-methylpropyl)phenyl)propanoate 
(2z) 
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1H NMR (400 MHz, CDCl3) of adamantan-1-ol (2ad) 

 
13C NMR (100 MHz, CDCl3) of adamantan-1-ol (2ad) 
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1H NMR (500 MHz, CDCl3) of 3-hydroxyadamantan-1-yl pivalate (2ae) 

 
 
13C NMR (100 MHz, CDCl3) of 3-hydroxyadamantan-1-yl pivalate (2ae) 
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1H NMR (400 MHz, CDCl3) of 5-hydroxy-5-methylhexan-2-yl pivalate (2af) 

 
13C NMR (100 MHz, CDCl3) of 5-hydroxy-5-methylhexan-2-yl pivalate (2af) 
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1H NMR (500 MHz, CDCl3) of 4-hydroxy-4-methylpentyl pivalate (2ag) 

 
13C NMR (126 MHz, CDCl3) of 4-hydroxy-4-methylpentyl pivalate (2ag) 
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1H NMR (400 MHz, CDCl3) of 5-hydroxy-5-methylhexyl pivalate (2ah) 

 
 
13C NMR (100 MHz, CDCl3) of 5-hydroxy-5-methylhexyl pivalate (2ah) 
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1H NMR (400 MHz, CDCl3) of (1s,4s)-4-hydroxy-4-methylcyclohexyl pivalate (2ai) 

 
 
13C NMR (100 MHz, CDCl3) of (1s,4s)-4-hydroxy-4-methylcyclohexyl pivalate (2ai) 

 
  

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5

f1 (ppm)

9
.0

5

3
.0

2

2
.0

6

6
.0

0

1
.0

0

1
.1

8

1
.2

4

1
.4

7

1
.4

8

1
.4

9

1
.5

0

1
.5

0

1
.5

1

1
.5

2

1
.5

4

1
.6

7

1
.6

8

1
.6

9

1
.6

9

1
.7

1

1
.7

2

1
.7

3

1
.7

4

1
.7

5

1
.7

6

1
.7

7

4
.6

7

4
.6

8

4
.6

9

4
.7

0

4
.7

1

4
.7

2

4
.7

3

7
.2

6
 C

D
C
l3

-100102030405060708090100110120130140150160170180190200210

f1 (ppm)

2
7
.3

0

2
9
.7

4

3
6
.6

3

3
8
.8

6

6
8
.9

0

7
1
.3

8

7
7
.1

6
 C

D
C
l3

1
7
8
.2

6

PivO

Me
OH



 S94 

1H NMR (400 MHz, CDCl3) of 5-hydroxy-5-methylhexanenitrile (2aj) 

 
13C NMR (100 MHz, CDCl3) of 5-hydroxy-5-methylhexanenitrile (2aj) 
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1H NMR (400 MHz, CDCl3) of 2-(4-hydroxy-4-methylpentyl)isoindoline-1,3-dione (2ak) 

 
13C NMR (100 MHz, CDCl3) of 2-(4-hydroxy-4-methylpentyl)isoindoline-1,3-dione (2ak) 
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1H NMR (400 MHz, CDCl3) of 2-methyl-6-(phenylsulfonyl)hexan-2-ol (2al) 

 
13C NMR (100 MHz, CDCl3) of 2-methyl-6-(phenylsulfonyl)hexan-2-ol (2al) 
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1H NMR (400 MHz, Acetic Acid-d4) of (R)-2-(3-hydroxy-3-methylbutyl)-4-oxooxetane-2-
carboxylic acid (2am) 

 
13C NMR (100 MHz, Acetic Acid-d4) of (R)-2-(3-hydroxy-3-methylbutyl)-4-oxooxetane-2-
carboxylic acid (2am) 
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1H NMR (400 MHz, CDCl3) of bicyclo[2.2.1]heptan-2-ol (2an) 

 
13C NMR (100 MHz, CDCl3) of bicyclo[2.2.1]heptan-2-ol (2an) 
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1H NMR (400 MHz, CDCl3) of cyclohexanol (2ao) 

 
13C NMR (100 MHz, CDCl3) of cyclohexanol (2ao) 
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1H NMR (400 MHz, CD2Cl2) of Cycloheptanol (2ap) 

 
13C NMR (126 MHz, CD2Cl2) of Cycloheptanol (2ap) 

 
  

OH
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1H NMR (400 MHz, CDCl3) of cyclooctanol (2aq) 

 
13C NMR (100 MHz, CDCl3) of cyclooctanol (2aq) 
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NMR yield spectra 
 

1H NMR (500 MHz, CDCl3) of 2R,3R,4S,5R,6S)-2-(acetoxymethyl)-6-(2-
(hydroxymethyl)phenoxy)tetrahydro-2H-pyran-3,4,5-triyl triacetate (2aa)  
 

 
  

OAcO

OAc

OAc
AcO O

HO

< CH2Br2 
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1H NMR (500 MHz, CDCl3) of 2R,3R,4S,5R,6S)-2-(acetoxymethyl)-6-(2-
(hydroxymethyl)phenoxy)tetrahydro-2H-pyran-3,4,5-triyl triacetate (2aa) with 1,3,5-
trimethoxybenzene as an external standard  
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 S104 

1H NMR (500 MHz, CDCl3) of (8R,9S,13S,14S)-6-hydroxy-13-methyl-17-oxo-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-3-yl acetate (2ab)  

 
1H NMR (500 MHz, CDCl3) of (2ab) zoomed in from 3.8 ppm – 5.8 ppm  

 

AcO
H

H

H

Me O

OH

< CH2Br2 
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1H NMR (500 MHz, CDCl3) of (8R,9S,13S,14S)-6-hydroxy-13-methyl-17-oxo-
7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-3-yl acetate (2ab) with 
1,3,5-trimethoxybenzene as an external standard.  
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1H NMR (400 MHz, CDCl3) of 2,3-dimethylbutan-2-ol (2ac)  
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