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1. General Information

General Procedures. Unless otherwise noted, reactions were performed without the exclusion of air or moisture.
All the photochemical reactions were performed in 10 mL glass vials sealed with a rubber septum. Reactions were
monitored by gas chromatography (GC, specification below) or thin-layer chromatography (TLC) on Merck silica
gel (GF254, 0.20 mm thickness), visualizing with UV-light, potassium permanganate (KMnOyg), or ceric
ammonium molybdate (CAM)/Hanessian’s stain. Colum chromatography was performed using Merck silica gel
60 (230-400 mesh). GC yields were using dodecane as an internal standard.

Materials. Commercial reagents and solvents were purchased from Sigma-Aldrich, Acros Organics, Alfa Aesar,
Fluorochem, and TCI, and used as received unless otherwise noted. Dry solvents: dimethyl sulfoxide (DMSO),
dichloromethane (CH.Cl.), tetrahydrofuran (THF), acetonitrile (CH3CN) were taken from the Solvent Purification
System (SPS). Deuterated solvents (CDCl; and CDsCN) were purchased from Eurisotop. Substrates: 3-
phenyloxetane (1)!, 3-(4-methoxyphenyl)oxetane?, 4-(oxetan-3-yl)benzonitrile?, 3-(2-methylphenyl)oxetane?, 1-
(oxetan-3-yl)-1H-indole3, 9-(oxetan-3-yl)-9H-carbazole?, 3-(4-methoxyphenoxy)oxetane?®, 3-
((benzyloxy)methyl)oxetane?, 2-(2-(benzyloxy)ethyl)oxetane?, 2-(oxetan-3-yl)isoindoline-1,3-dione!, 3-methyl-
3-(3-phenyl-2-oxapropyl)oxetane?, 3-methyl-3-(3-phenyl-2-oxapropyl)oxetane! and catalysts: NiCly(dtbbpy)®,
(CN)(H20)Chy(OMe); (3)¢, were synthesized according to literature procedures.

Before the use, zinc was activated by the following method: a) washing with 10% HCI, b) grinding, ¢) washing
with H,0, EtOH, and Et,0, d) drying in a vacuum.®

Instrumentation.

e NMR Spectroscopy: *H and *3C NMR spectra were recorded at 25 °C on a Bruker 400 MHz, 500 MHz
or Varian 600 MHz instrument with TMS as an internal standard. NMR chemical shifts are reported in
ppm and referenced to the residual solvent peak of CDCl3 (7.26 ppm - *H NMR and 77.16 ppm - 13C
NMR). Multiplicities are indicated by singlet (s), doublet (d), triplet (t), quartet (g), multiplet (m) and
broad (br). Coupling constants (J) are reported in Hertz. All data analysis was performed using
MestReNova software package.

e GC/MS Chromatography: GC-MS analyses were performed using Shimadzu GCMS-QP2010 SE gas
chromatograph with FID detector and Zebron ZB 5MSi column.

e High Resolution Mass Spectrometry: High-resolution mass spectra (HRMS) were recorded on a Waters
AutoSpec Premier instrument using electron ionization (EI) or a Waters SYNAPT G2-S HDMS
instrument using electrospray ionization (ESI) with time-of-flight detector (TOF).

e Low Resolution Mass Spectrometry: Low-resolution mass spectra (LRMS) were recorded on an Applied
Biosystems APl 365 mass spectrometer using electrospray ionization (ESI) technique.

e  Melting points: Melting points were recorded on a Marienfeld MPM-H2 melting point apparatus and are
uncorrected.

e  Preparative HPLC: Preparative HPLC separations were performed using Knauer HPLC chromatograph
with PDA detector and Preparative column chromatography Knauer EIl 100-10 Si column (250 x 20
mm).



2. Setup for photoreactions

Reactions were performed in a homemade photoreactor comprised of a 400 mL beaker with the inside covered
with LED tape (Figure S1). A cooling fan with adjustable spin rate was used to maintain ambient temperature
inside the photoreactor.

Figure S1 (1) The photoreactor; (2) Assembled photoreaction setup: A — cooling fan, B — photoreactor, C — 12 V power supply module for
photoreactor and fan.

LED tapes characteristics:
Blue LED tape: 8 mm SMD3528 LED strip, 60 LED diodes/m
Power consumption: 4.8 W/m
Blue light: Amax =460 nm, 4.5 Im
Green LED tape: 10 mm SMD5050 LED strip, 60 LED diodes/m
Power consumption: 14.4 W/m
Green light: Amax = 525 nm, 20 Im
White LED tape: 8 mm SMD3528 LED strip, 120 LED diodes/m
Power consumption: 9.6 W/m
White light: 6500 K, 30 Im



3. Full Optimization of the Co/Ni — catalyzed cross-electrophile coupling Parameters:

Model reaction:
I

OH CH
Q. INiCl,(DME) /(/©/ 3
Ph):l Zn, NH,C| o
1

blue LED
CHj

2 4a

Reaction conditions: oxetane (1) (0.2 mmol, 1 equiv), 4-iodotoluene (2) (1.5 equiv), Zn (3 equiv), NH4CI (3 equiv), HME (3) (6 mol%),
NiCl,(DME) (15 mol%), dtbby (20 mol%), TMSBr (2 equiv), MeCN.n, (¢ = 0.1 M), blue LEDs, 16 h; each reaction was quenched by treatment
with 2 equiv of citric acid.

Table S1 Background experiments?

Entry Deviation from the Initial Conditions Yield of 4a [%]

1 none 29/26P

2 no Co-catalyst 5

3 no Ni-catalyst Product not observed
4 no reducing agent Product not observed
5 no Lewis acid Product not observed
6 no light 3

7 MeCN (,,wet”) Product not observed
8 Air atmosphere 17

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), 4-iodotoluene (2) (1.5 equiv), Zn (3 equiv), NH4CI (3 equiv), HME (3) (5 mol%),
NiCl,(DME) (20 mol%), dtbby (40 mol%), TMSBr (2 equiv), MeCNan (¢ = 0.1 M), blue LEDs, yields determined by GC, 16 h, PIsolated yield.

Table S2 Optimization of the substrates ratio?

Entry Oxetane 1 (equiv) Aryl iodide 2 (equiv) Yield of 4a [%]
1 1 15 29/26°
2 1 3 17
3 15 1 27
4 3 1 21

2Reaction conditions: oxetane (1), 4-iodotoluene (2), Zn (3 equiv), NH,CI (3 equiv), HME (3) (5 mol%), NiCl,(DME) (20 mol%), dtbby (40
mol%), TMSBr (2 equiv), MeCNam (¢ = 0.1 M), blue LEDs, 16 h, yields determined by GC, PIsolated yield.



Table S3 Optimization of a solvent for HME (3) — catalyzed reaction?

Entry Solvent Yield of 4a [%]
1 MeCN 27
2 MeOH 0
3 DMF 0
4 DMA 3
5 NMP 0
6 THF 7
7 Ethyl acetate 0
8 Acetone 4
9 DME 16

2Reaction conditions: oxetane (1) (1.5 equiv), 4-iodotoluene (2) (0.1 mmol, 1.0 equiv), Zn (3 equiv), NH,CI (3 equiv), HME (3) (5 mol%),
NiCly(DME) (20 mol%), dtbby (40 mol%), TMSBr (2 equiv), solvent (c = 0.1 M), blue LEDs, 16 h, yields determined by GC.

Table S4 Concentration of oxetane (1)2

Entry [mol/dm?] Yield of 4a [%]
1 0.05 8
2 0.1 27
3 0.2 23

2Reaction conditions: oxetane (1) (1.5 equiv), 4-iodotoluene (2) (0.1 mmol, 1.0 equiv), Zn (3 equiv), NH,CI (3 equiv), HME (3) (5 mol%),
NiCl,(DME) (20 mol%), dtbby (40 mol%), TMSBr (2 equiv), MeCN,nn, blue LEDs, 16 h, yields determined by GC.



Table S5 Screening of Lewis acid?

Entry Lewis acid Yield of 4a [%]

1 AICl3 27

2 LiBF. 0

3 MgCl, 0

4 In(OTf)s 0

5 Al(OTf)3 0

6 Fe(OTf), 0

7 Ga(OTf); 0

8 SnCly 0

9 Inls 0
10 TMSCI 7
11 (ETO)sSICI 0
12 TMSBr 49
13 TMSI 32
14 TMSOTf 2
15P TMSBr 81/78°

2Reaction conditions: oxetane (1) (1.5 equiv), 4-iodotoluene (2) (0.1 mmol, 1 equiv), Zn (3 equiv), NH4Cl (3 equiv), HME (3) (5 mol%),
NiCl,(DME) (20 mol%), dtbby (40 mol%), Lewis acid (2 equiv), MeCNa (¢ = 0.1 M), blue LEDs, 16 h.; "Reversed stoichiometry: 1/2 1:1.5;
yields determined by GC, ‘Isolated yield.



Table S6 Screening of the cobalt catalysts®

Entry Co-catalyst Yield of 4a [%]
1 3 81
2 S1 50
3 S2 29
4 S3 0

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), 4-iodotoluene (2) (1.5 equiv), Zn (3 equiv), NH,CI (3 equiv), Co-catalyst (5 mol%),
NiCl,(DME) (20 mol%), dtbby (40 mol%), TMSBr (2 equiv), MeCNann (¢ = 0.1 M), blue LEDs, 16 h, yields determined by GC.

N “ N

. ;N

_ _ N—Co—N
MeO,C A - 1

) ClO, MeO OMe NN _N

7
D O
“"N\_—~CO,Me

Cobalt(II) phthalocyanine (S2)

MeO,C

) : \/CO Me O O B
MeO,C OH, 2
— MeO OMe %
Aqua(cyano)heptamethyl 5,10,15,20-Tetrakis(4-methoxyphenyl)- N \ ,:/\
cobyrinate (3) 21H,23H-porphine cobalt (IT) (S1) ‘\ P
~ = N N
cl 5
\H/
Chloro(pyridine)bis

(dimethylglyoximato)cobalt(11I) (S3)

Table S7 HME (3) — catalyst loading?

Entry Catalyst loading [%] Yield of 4a [%]

1 25 32
2 5 81
3 7.5 25

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), 4-iodotoluene (2) (1.5 equiv), Zn (3 equiv), NH,CI (3 equiv), HME (3), NiCl,(DME)
(20 mol%), dtbby (40 mol%), TMSBr (2 equiv), MeCNann (¢ = 0.1 M), blue LEDs, 16 h, yields determined by GC.
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Table S8 Screening of Ni — catalysts®

Entry Catalyst Catalyst loading [mol%] Yield of 4a [%]
1 NiClz(DME) 20 81/78°
2 NiBra(DME) 20 66
3 NiBr2 20 77
4 Nil2 20 56
5 Ni(OTf), 20 76
6 NiClz(dtbbpy) 20 43
7 NiClz2(DME) 15 82/80°
8 NiClz(DME) 10 78
9 NiClz(DME) 5 66

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), 4-iodotoluene (2) (1.5 equiv), Zn (3 equiv), NH4CI (3 equiv), HME (3) (5 mol%), Ni-
catalyst, dtbby (40 mol%), TMSBr (2 equiv), MeCNay (¢ = 0.1 M), blue LEDs, 16h, yield was determined by GC; "lsolated yield.

Screening of ligands®?

o CO,Me
A
A | N/ | = | D | N
MeO,C P
| _N /O | O N/ (107} | A N N N/
N =N | _N
S4 65% S5 73% S6 25% L S778%
OMe Ph
A
x X
MeO | Z Ph | 7 N/
X N X N |
| | _N
~ N ~ N
S8 72% $9 80% $10 84%

Table S9 The amount of the ligand added:

Entry Ligand [mol%] Yield of 4a [%]

1 40 78
2 30 90
3 20 90/87°
4 15 70

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), 4-iodotoluene (2) (1.5 equiv), Zn (3 equiv), NH.CI (3 equiv), HME (3) (5 mol%),
NiCl,(DME) (15 mol%), ligand, TMSBTr (2 equiv), MeCNaq (¢ = 0.1 M), blue LEDs, 16h, yield was determined by GC; *lsolated yield.
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Table S10 The influence of Zn and NH4Cl amounts?

Entry Zn (equiv) NH.CI (equiv) Yield of 4a [%]

1 3 3 90/87°
2 4 3 65
3 2 3 33
4 3 1.5 49
5 3 0 23

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), 4-iodotoluene (2) (1.5 equiv), Zn, NH,CI, HME (3) (5 mol%), NiCl,(DME) (15 mol%),
dtbby (20 mol%), TMSBr (2 equiv), MeCNaq, (¢ = 0.1 M), blue LEDs, 16h, yield was determined by GC; Plsolated yield.
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4. Full Optimization of Giese-type addition Parameters
Initial studies:

According to our previous experience with epoxides we decided to conduct the initial experiment with
oxetane under the developed conditions.

OH

(0]
+ 7 >CO,Me __Co-catalyst L/\/
. Zn,NHCI CO,Me
blue LED
1 20 21

Reaction conditions: oxetane 1 (0.2 mmol, 1 equiv), methyl acrylate (20) (1.5 equiv), Zn (1.5 equiv), NH,CI (3 equiv), HME (3) (5 mol%),
MeCNanh (€ = 0.1 M), blue LEDs (single diode, 10 W), 30 min, dodecane as an internal standard.

§,0UY(x100.000)

-0 Chromatogram

50 dodecane

4.0] O
3.0] /

Ph

10 200 30 40 50 6.0 70 80 90 100 110 120 min

The reaction performed utilizing the conditions reported for epoxides conditions does not proceed. The GC
chromatogram indicates two peaks which corresponds to dodecane (internal standard) and the unreacted
substrate. Thus, the model reaction with the addition of a Lewis acid (TMSBr) was carried out.

OH

o)
. 2 Co,Me , TMSBr L/v
Php Zn, NH,CI o CO,Me

blue LED
1 20 21

Reaction conditions: oxetane (1) (0.2 mmol, 1 equiv), methyl acrylate (20) (1.5 equiv), Zn (1.5 equiv), NH4CI (3 equiv), HME (3) (5 mol%),
MeCNanh (€ = 0.1 M), blue LEDs (single diode, 10 W), 30 min, TMSBr (2 equiv), dodecane as an internal standard.

et
200 OH
= dodecane j\/Br
19+ Ph
125

OH

o /[/\/

075 Bh CO,Me
um] L M
! L 1

T
i an an ne mno 7o 130 Ho Han

3

The reaction with the addition of a Lewis acid affords the desired product. The GC chromatogram shows three
peaks which corresponds to dodecane (internal standard), bromohydrin 5b and product 21.

Conclusion: The reaction requires the use of a Lewis acid.
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Model reaction:
OH

O
+ 7 CO,Me _Co-catalyst L/v
PHi Zn, NHCI o CO,Me
white LEDs
1 20 21

Reaction conditions: oxetane (1) (0.2 mmol, 1 equiv), methyl acrylate (20) (1.5 equiv), Zn (3 equiv), NH,CI (1.5 equiv), HME (3) (5 mol%),
MeCN,nh (¢ = 0.1 M), white LEDs, 16 h; each reaction was quenched by treatment with 2 equiv of citric acid.

Table S11 Background experiments®

Entry Deviation from the Initial Conditions Yield of 21 [%]
1 none 59/57°
2 no Co-catalyst Product not observed
3 no reducing agent Product not observed
4 no light 44
5 no light, 30 °C 38
6 MeCN (,,wet”) 24

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), methyl acrylate (20) (2 equiv), Zn (3 equiv), NH,CI (3 equiv), HME (3) (5 mol%),
MeCN (c = 0.1 M), blue LEDs, 16 h, yields determined by GC; "Isolated yield.

Table S12 Screening of Lewis acid?

Entry Lewis acid Yield of 21 [%]
1 TMSBr 57
2 TMSI 0
3 TMSCI 0
4 AlICl; 0
5 ZnOTf 0
6 MgCl, 0
7 (EtO)sSiCl 6

2Reaction conditions: oxetane (1a) (0.1 mmol, 1 equiv), methyl acrylate (2a) (2 equiv), Zn (3 equiv), NH4CI (3 equiv), HME (3) (5 mol%),
Lewis acid (2 equiv), MeCNa (¢ = 0.1 M), blue LEDs, 16 h, yields determined by GC; ®Isolated yield.

Table S13 The influence of light on the model reaction?

Entry Light Yield of 21 [%]
1 Blue LEDs (tape) 57
2 Green LEDs (tape) 65
3 White LEDs (tape) 69

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), methyl acrylate (20) (2 equiv), Zn (3 equiv), NH,CI (3 equiv), HME (3) (5 mol%),
TMSBr (2 equiv), MeCNann (€ = 0.1 M), 16 h, yields determined by GC.
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Table S14 Optimization of the substrates ratio?

Entry Oxetane 1 (equiv) Olefin 20 (equiv) Yield of 21 [%]

1 1 2 69
2 2 1 24
3 3 1 32
4 1 3 18
5 1 1.5 77

2Reaction conditions: oxetane (1), methyl acrylate (20) (2 equiv), Zn (3 equiv), NH4CI (3 equiv), HME (3) (5 mol%), TMSBr (2 equiv),
MeCNanh (€ = 0.1 M), white LEDs, 16 h, yields determined by GC.

Table S15 Screening of the cobalt catalyst?

Entry Co-catalyst Yield of 21 [%]
1 3 77
2 S1 16
3 S2 31
4 S3 0

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), methyl acrylate (20) (1.5 equiv), Zn (3 equiv), NH,CI (3 equiv), Co-catalyst (5 mol%),
TMSBr (2 equiv), MeCNaqh (¢ = 0.1 M), white LEDs, 16 h, yields determined by GC.

N “ N
R
_ _ N—Co—N
MeO,C A - 1
) ClO, MeO OMe N NN
> y—CO,Me O Q
MeO,C "N\_—COMe

Cobalt(IT) phthalocyanine (S2)

) OH, \—CO,Me O O =
MeO,C 2 oMo 0
- MeO OMe ‘ 7 N
N N
Aqua(cyano)heptamethyl 5,10,15,20-Tetrakis(4-methoxyphenyl)- z \C A
cobyrinate (3) ) 21H,23H-porphine cobalt (IT) (S1) X S ‘0\ Pz
N el
O. .0
H
Chloro(pyridine)bis

(dimethylglyoximato)cobalt(I1I) (S3)
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Table S16 HME (3) — catalyst loading?

Entry Catalyst loading [%] Yield of 21 [%]

1 25 67
2 5 77
3 7.5 61

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), methyl acrylate (20) (1.5 equiv), Zn (3 equiv), NH,4CI (3 equiv), HME (3), TMSBr (2
equiv), MeCNan, (¢ = 0.1 M), white LEDs, 16 h, yields determined by GC.

Table S17 Optimization of the solvent for HME (3) catalyzed reaction?

Entry Solvent Yield of 21 [%]
1 MeCN 77
2 DMA 23
3 DME 53
4 THF 44

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), methyl acrylate (20) (1.5 equiv), Zn (3 equiv), NH,CI (3 equiv), HME (3) (5 mol%),
TMSBr (2 equiv), solvent (c = 0.1 M), white LEDs, 16 h, yields determined by GC.

Table S18 Concentration of oxetane (1)?

Entry [mol/dm?] Yield of 21 [%]
1 0.05 54
2 0.1 77
3 0.2 55

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), methyl acrylate (20) (1.5 equiv), Zn (3 equiv), NH,CI (3 equiv), HME (3) (5 mol%),
TMSBr (2 equiv), MeCNaqn, white LEDs, 16 h, yields determined by GC.

Table S19 The influence of Zn and NH4Cl amounts?

Entry Zn (equiv) NH.4CI (equiv) Yield of 21 [%]

1 3 3 77
2 1 1 14
3 3 1 74
4 1 3 18
5 3 1.5 82
6 4 3 65

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), methyl acrylate (20) (1.5 equiv), Zn, NH,CI, HME (3) (5 mol%), TMSBr (2 equiv),
MeCNanh (¢ = 0.1 M), white LEDs, 16 h, yields determined by GC.
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Table S20 The influence of an amount of Lewis acid?®

Entry TMSBFr (equiv) Yield of 21 [%]

1 1 39
2 2 82/80°
3 3 60

2Reaction conditions: oxetane (1) (0.1 mmol, 1 equiv), methyl acrylate (20) (1.5 equiv), Zn (3 equiv), NH,CI (1.5 equiv), HME (3) (5 mol%),
TMSBr, MeCN,n, (¢ = 0.1 M), white LEDs, 16 h, yields determined by GC, "lsolated yield.
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5. General Procedures

A. General procedure for the Co/Ni-catalyzed cross-electrophile coupling

A glass reaction tube (10 mL) equipped with a magnetic stirring bar was charged with activated Zn°dust (39 mg,
0.6 mmol, 3.0 equiv), NH.CI (32 mg, 0.6 mmol, 3.0 equiv), catalyst 3 (6.0 mol%, 14.4 mg), dttbpy (20.0 mol%,
12.3 mg), aryl iodide (0.35 mmol, 1.75 equiv), NiCl;(DME) (15.0 mol%, 7 mg) and was sealed with a rubber
septum. Then dry MeCN (1 mL) was added, and the resulting mixture was degassed by three freeze-thaw cycles
and backfilled with argon. An oxetane (0.2 mmol, 1.0 equiv) followed by TMSBr (52 uL, 2.0 equiv) were added
dropwise via a syringe. The resulting mixture was irradiated with blue LED light for 16h at room temperature. The
resulting mixture was diluted with MeOH (2 mL) and citric acid was added (77 mg, 2.0 equiv). After 30 min, the
reaction mixture was filtered through cotton wool and concentrated in vacuo. The crude product was purified by
column chromatography.

B. General procedure for the Giese-type reaction

A glass reaction tube (10 mL) equipped with a magnetic stirring bar was charged with activated Zn°dust (39 mg,
0.6 mmol, 3.0 equiv), NH4CI (16 mg, 0.3 mmol, 1.5 equiv), catalyst 3 (5.0 mol%, 12.4 mg) and was sealed with a
rubber septum. Then dry MeCN (2 mL) was added, and the resulting mixture was degassed by three freeze-thaw
cycles and backfilled with argon. An oxetane (0.2 mmol, 1.0 equiv) followed by a Michael acceptor (0.3 mmol,
1.5 equiv) and TMSBr (52 pL, 2.0 equiv) were added dropwise via a syringe. The resulting mixture was irradiated
with white LEDs light for 16 h at room temperature. The resulting mixture was diluted with MeOH (2 mL) and
citric acid was added (77 mg, 2.0 equiv). After 30 min, the reaction mixture was filtered through cotton wool and
concentrated in vacuo. The crude product was purified by column chromatography.

5.1 Note:
= Both reactions can be easily monitored by TLC chromatography (AcOEt/Hexane) using UV

visualization, KMnQO, or the Hanessian’s stain;

= Reactions require using activated zinc (unactivated zinc gives low yields);

= A mixture containing Zn, NH4Cl, HME and MeCN should turn from red to dark green and finally brown.
The color indicates the reduction of the cobalt cation from Co(lll) to Co(l) oxidation state;

= |If the color of the reaction does not change (from red to dark brown/green), we highly recommend
repeating the zinc activation step;
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5.2 Graphical procedure for the Co/Ni cross-electrophile coupling

|
OH
(0] . Co-catalyst/NiCl,(DME) /[/©/
Ph):l Zn, NH,CI o
1 2

blue LED

4a

1. Weighted samples of reagents: A — activated zinc, B — NH4ClI, C — dtbbpy, D — HME (3), E — NiClz(DME);

'

2. Glass reaction tube charged with all reagents;

3. Reagents dissolved in MeCN (red color of the reaction mixture);

4. Reaction mixture degassed by three freeze-thaw cycles and backfilled with argon (note color change to brown);

5. Oxetane, aryl halide and TMSBr were added (if the reagents are solids, they are added on the beginning);
6. The reaction vessel placed in a photoreactor and irradiated with blue LEDs;

7. The reaction mixture after 16 h (color change to dark green usually indicates completion of the reaction);
8. The reaction after 16 h is diluted with MeOH and citric acid was then added,;

9. After 30 min of stirring, the reaction mixture is filtered via a cotton pad;

10. The filtrate is concentrated in vacuo and purified by column chromatography.

19



5.3 Graphical procedure for the Giese-type addition
OH

O . /\Cone Co-catalyst, TMSBr L/\/
Ph):l Zn, NH,CI oh CO,Me
1

blue LED
20 21

1. Weighted samples of reagents: A — activated zinc, B — NH4Cl, C — HME (3);
2. Glass reaction tube charged with reagents;

3. Reagents dissolved in MeCN (red color of the reaction mixture);

A C

4. Reaction mixture degassed by three freeze-thaw cycles and backfilled with argon (note color change to brown);
5. Oxetane, Michael acceptors and TMSBr were added (if the reagents are solids, they are added on the beginning);
6. The reaction vessel placed in a photoreactor and irradiated with white LEDs;

7. The reaction mixture after 16 h (color change to dark green usually indicates completion of the reaction);

8. The reaction after 16 h is diluted with MeOH and citric acid was then added;

9. After 30 min of stirring, the reaction mixture is filtered via a cotton pad;

10. The filtrate is concentrated in vacuo and purified by column chromatography.
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6. Scope and characterization of new compounds

6.1 Substrates

triisopropyl(2-(oxetan-2-yl)ethoxy)silane (S14)

HO _~_~ L TIPSO _~_~ _b T'PSO\/\<(|) 9 . T'Psowﬂ

S11 S$12 S13 S14

Products S12 and S13 (steps a and b) were synthesized according to literature procedures.”?

General procedure for step c:

A mixture of KOBu-t (1.1 g, 10.0 mmol, 2.0 equiv) and trimethyloxosulfonium iodide (2.2 g, 10 mmol, 2.0 equiv)
in dry t-BuOH (13 mL) was stirred magnetically at 50 °C for 1 h. A solution of epoxide S13 (1.2 g, 5 mmol, 1.0
equiv) in dry t-BuOH (10 mL) was then added dropwise and stirred for 24 h. The reaction was concentrated under
reduced pressure, and water was added to the residual suspension. The resulting mixture was extracted with DCM,
dried over Na,SO., and concentrated in vacuo to give the crude product S14, which was purified by column
chromatography (5:95 EtOAc:Hexane) to afford the title compound as colorless oil, (yield = 569%b).

!H NMR (400 MHz, CDCls) 8 5.04 — 4.97 (m, 1H), 4.67 (dt, J = 8.0, 5.9 Hz, 1H), 4.52 (dt, J = 9.1, 5.8 Hz, 1H),
3.81-3.71 (m, 2H), 2.73 — 2.65 (m, 1H), 2.45 — 2.37 (m, 1H), 2.08 — 2.00 (m, 1H), 1.96 — 1.88 (m, 1H), 1.12 -
0.99 (m, 3H), 1.04 (d, J = 4.3 Hz, 18H).

13C NMR (100 MHz, CDCls) § 80.5, 68.6, 59.2, 41.3, 28.0, 18.1, 12.1.

HRMS (ESI) [M+Na]* calculated for C14H300,SiNa: 281.1913, found: 281.1911.

3-bromo-2-phenyl-propan-1-ol (5b)
OH

Br

Product 5b was synthesized according to literature procedure.

NMR data matched those reported in the literature.’

!H NMR (500 MHz, CDCls): § 7.39 — 7.23 (m, 5H), 3.96 (d, J = 6.0 Hz, 2H), 3.75 (dd, J = 10.1, 7.6 Hz, 1H),
3.64 (dd, J =10.2, 6.5 Hz, 1H), 3.21 (p, J = 6.2 Hz, 1H), 1.51 (s, 1H).

13C NMR (125 MHz, CDCls): § 139.7, 128.8, 127.9, 127.6, 64.9, 49.9, 34.1.
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6.2 Cross-electrophile coupling: oxetanes

2,3-diphenylpropan-1-ol (4b)

OH

Ph

Following the general procedure 5A compound 4b was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and iodobenzene (40 pL, 0.35 mmol). The crude product was purified by column chromatography (10:90
AcOEt/Hexane) to afford 36 mg of compound 2,3-diphenylpropan-1-ol (4b) as colorless oil, (yield = 849%b).

NMR data matched those reported in the literature.°

IH NMR (400 MHz, CDClz): § 7.34 — 7.30 (m, 2H), 7.26 — 7.20 (m, 5H), 7.19 — 7.14 (m, 1H), 7.12 — 7.08 (m,
2H), 3.80 (d, J = 6.3 Hz, 2H), 3.12 — 3.02 (m, 2H), 2.92 (dd, J = 13.3, 7.3 Hz, 1H), 1.34 (br s, 1H).
13C NMR (100 MHz, CDCls): § 142.1, 140.1, 129.2, 128.8, 128.4, 128.2, 127.0, 126.2, 66.5, 50.3, 38.9.

4-(1-hydroxy-3-phenylpropan-2-yl)benzonitrile (4d)
OH

Ph
NC

Following the general procedure 5A compound 4d was obtained from 4-(oxetan-3-yl)benzonitrile (32 mg, 0.20
mmol) and iodobenzene (40 uL, 0.35 mmol). The crude product was purified by column chromatography
(10:40:50 AcOEt/Hexane/DCM) to afford 26 mg of 4-(1-hydroxy-3-phenylpropan-2-yl)benzonitrile (4d) as pale
yellow oil, (yield = 719%6).

!H NMR (400 MHz, CDCls): 8 7.57 (d, J = 8.3 Hz, 2H), 7.30 (d, J = 8.3 Hz, 2H), 7.24 — 7.15 (m, 3H), 7.05 -
7.03 (m, 2H), 3.87 — 3.79 (m, 2H), 3.20 — 3.13 (m, 1H), 3.09 (dd, J = 13.5, 7.0 Hz, 1H), 2.87 (dd, J = 13.5, 7.9 Hz,
1H), 1.46 (br s, 1H).

13C NMR (100 MHz, CDCls): & 148.1, 139.1, 132.4, 129.10, 129.08, 128.5, 126.5, 119.0, 110.7, 65.9, 50.5, 38.5.
HRMS (EI) [M]* calculated for C16H1sNO: 237.1154, found: 237.1156.

3-phenyl-2-(2-methylphenyl)propan-1-ol (4e)

OH
Ph

Following the general procedure SA compound 4e was obtained from 3-(2-methylphenyl)oxetane (30 mg, 0.20
mmol) and iodobenzene (40 pL, 0.35 mmol). The crude product was purified by column chromatography (2:48:50
AcOEt/Hexane/DCM) to afford 32 mg of 3-phenyl-2-(2-methylphenyl)propan-1-ol (4e) as colorless oil, (yield =
71%).

NMR data matched those reported in the literature.'

22



IH NMR (400 MHz, CDCls): § 7.32 — 7.28 (m, 1H), 7.25 — 7.19 (m, 3H), 7.18 — 7.11 (m, 3H), 7.09 — 7.06 (m,
2H), 3.82 (t, J = 5.8 Hz, 2H), 3.49 — 3.39 (m, 1H), 3.03 (dd, J = 13.5, 7.2 Hz, 1H), 2.86 (dd, J = 13.5, 7.5 Hz, 1H),
2.18 (s, 3H), 1.30 (t, J = 5.8 Hz, 1H).

13C NMR (100 MHz, CDCls): § 140.2, 137.2, 130.7, 129.1, 128.4, 126.5, 126.4, 126.2, 126.1, 66.0, 45.0, 39.1,

19.8. (In the aromatic region signals overlap).

2-(1H-indol-1-yl)-3-phenylpropan-1-ol (5)

OH
\L 35/\ L/Ph
N

Following the general procedure 5A compound 5 was obtained from 1-(oxetan-3-yl)-1H-indole (35 mg, 0.20
mmol) and iodobenzene (40 pL, 0.35 mmol). The crude product was purified by column chromatography (5:45:50
AcOEt/Hexane/DCM) to afford 26 mg of 2-(1H-indol-1-yl)-3-phenylpropan-1-ol (5) as colorless oil, (yield =
519%).

!H NMR (400 MHz, CDCls): 6 7.63 (d, J = 7.8 Hz, 1H), 7.33 (d, J = 8.2 Hz, 1H), 7.26 — 7.16 (m, 5H), 7.13 -
7.08 (m, 3H), 6.56 (d, J = 3.2 Hz, 1H), 4.73 — 4.66 (m, 1H), 4.00 — 3.90 (m, 2H), 3.25 (dd, J = 13.8, 7.3 Hz, 1H),
3.19(dd, J = 13.8, 7.3 Hz, 1H), 1.49 (br s, 1H).

13C NMR (100 MHz, CDCls): § 137.7, 136.5,129.1, 128.8, 128.7, 126.9, 125.0, 121.8, 121.2, 119.8, 109.6, 102.4,
64.2,59.7, 37.7.

HRMS (ESI) [M+Na]* calculated for C17H17NONa: 274.1208, found: 274.1204.

2-(1-hydroxy-3-phenylpropan-2-yl)isoindoline-1,3-dione (6)

OH

0 L
Ph
N

st

Following the general procedure 5A compound 6 was obtained from 2-(oxetan-3-yl)isoindoline-1,3-dione (41 mg,
0.20 mmol) and iodobenzene (40 plL, 0.35 mmol). The crude product was purified by column chromatography
(15:35:50 AcOEt/Hexane/DCM) to afford 31 mg of 2-(1-hydroxy-3-phenylpropan-2-yl)isoindoline-1,3-dione (6)
as white solid, (yield = 55%0).

NMR data matched those reported in the literature.'?

'H NMR (400 MHz, CDCL3) § 7.80 — 7.75 (m, 2H), 7.70 — 7.65 (m, 2H), 7.22 — 7.19 (m, 4H), 7.18 — 7.12 (m,
1H), 4.67 — 4.60 (m, 1H), 4.12 — 4.04 (m, 1H), 3.96 — 3.91 (m, 1H), 3.20 (d, J = 8.2 Hz, 2H), 2.82 (dd, J= 8.2, 3.2
Hz, 1H).

13C NMR (100 MHz, CDCls) § 169.1, 137.6, 134.2, 131.8, 129.2, 128.7, 126.8, 123.4, 63.0, 55.4, 34.9.
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2-(4-methoxyphenoxy)-3-phenylpropan-1ol (7)

OH

Ph
A

OCH,

Following the general procedure 5A compound 7 was obtained from 3-(4-methoxyphenoxy)oxetane (36 mg, 0.20
mmol) and iodobenzene (40 pL, 0.35 mmol). The crude product was purified by column chromatography (5:45:50
AcOEt/Hexane/DCM) to afford 26 mg of 2-(4-methoxyphenoxy)-3-phenylpropan-1ol (7) as colorless oil, (yield =
50%0).

IH NMR (400 MHz, CDCly): & 7.32 — 7.27 (m, 2H), 7.25 — 7.20 (m, 3H), 6.88 (d, J = 9.3 Hz, 2H), 6.83 (d, J =
9.3 Hz, 2H), 4.43 — 4.37 (m, 1H), 3.80 — 3.76 (m, 1H), 3.77 (s, 3H), 3.67 (dd, J = 11.7, 5.6 Hz, 1H), 3.05 (dd, J =
13.8, 5.6 Hz, 1H), 2.92 (dd, J = 13.8, 7.6 Hz, 1H), 2.03 (br s, 1H).

13C NMR (100 MHz, CDCls): 6 154.6, 151.9, 137.6, 129.6, 128.6, 126.7, 118.1, 114.9, 81.3, 63.7, 55.8, 37.0.
HRMS (ESI) [M+Na]* calculated for C16H1s803Na: 281.1154, found: 281.1145.

2-benzyl-3-(benzyloxy)propan-1-ol (8)
OH

BnO\/[/Ph

Following the general procedure 5A compound 8 was obtained from 3-((benzyloxy)methyl)oxetane (36 mg, 0.20
mmol) and iodobenzene (40 pL, 0.35 mmol). The crude product was purified by column chromatography (5:45:50
AcOEt/Hexane/DCM) to afford 33 mg of 2-benzyl-3-(benzyloxy)propan-1-ol (8) as colorless oil, (yield = 65%b).

NMR data matched those reported in the literature.

IH NMR (400 MHz, CDCl3): & 7.36 — 7.24 (m, TH), 7.21 — 7.14 (m, 3H), 4.51 (d, J = 11.9 Hz, 1H), 4.46 (d, J =
11.9 Hz, 1H), 3.76 — 3.70 (m, 1H), 3.66 — 3.60 (m, 1H), 3.58 (dd, J = 9.1, 4.2 Hz, 1H), 3.48 (dd, J = 9.1, 6.7 Hz,
1H), 2.70 — 2.61 (m, 2H), 2.41 (br s, 1H), 2.18 — 2.09 (m, 1H).

13C NMR (100 MHz, CDCl3): § 140.1, 138.2, 129.2, 128.6, 128.5, 127.9, 127.8, 126.2, 73.6, 72.9, 65.4, 42.8,
34.7.

2-benzyl-3-(benzyloxy)-2-methylpropan-1-ol (9)
OH

BnOJ;/Ph

Following the general procedure 5A compound 9 was obtained from 3-methyl-3-(3-phenyl-2-oxapropyl)oxetane
(38 mg, 0.20 mmol) and iodobenzene (40 plL, 0.35 mmol). The crude product was purified by column
chromatography (2:48:50 AcOEt/Hexane/DCM) to afford 22 mg of 2-benzyl-3-(benzyloxy)-2-methylpropan-1-ol
(9) as colorless oil, (yield = 40%b).

24



'H NMR (400 MHz, CDCls): 8 7.39 — 7.28 (m, 5H), 7.27 — 7.22 (m, 2H), 7.21 — 7.14 (m, 3H), 4.52 (s, 2H), 3.55
(d, J=10.8 Hz, 1H), 3.47 (dd, J = 10.8, 5.3 Hz, 1H), 3.32 (s, 2H), 2.77 (d, J = 13.2 Hz, 1H), 2.72 (d, J = 13.2 Hz,
1H), 2.68 (br s, 1H), 0.75 (s, 3H).

13C NMR (100 MHz, CDCls): 8 138.1, 130.8, 128.7, 128.0, 127.9, 127.8, 126.2, 77.6, 73.7, 70.4, 40.2, 40.1, 19.1.
(In the aromatic region signals overlap).

HRMS (ESI) [M+Na]* calculated for C1gH2202Na: 293.1517, found: 293.1521.

1-(benzyloxy)-5-phenylpentan-3-ol (10)

BnO OH
\/\L/Ph

Following the general procedure 5A compound 10 was obtained from 2-(2-(benzyloxy)ethyl)oxetane (38 mg, 0.20
mmol) and iodobenzene (40 pL, 0.35 mmol). The crude product was purified by column chromatography (5:45:50
AcOEt/Hexane/DCM) to afford 41 mg of 1-(benzyloxy)-5-phenylpentan-3-ol (10) as colorless oil, (yield = 76%b).

NMR data matched those reported in the literature.

IH NMR (400 MHz, CDCl3): & 7.36 — 7.24 (m, 7H), 7.20 — 7.15 (m, 3H), 4.51 (s, 2H), 3.87 — 3.81 (m, 1H), 3.75
—3.70 (m, 1H), 3.67 — 3.62 (M, 1H), 2.91 (d, J = 3.2 Hz, 1H), 2.80 (ddd, J = 13.9, 9.9, 5.7 Hz, 1H), 2.67 (ddd, J =
13.9,9.7, 6.7 Hz, 1H), 1.86 — 1.69 (m, 4H).

13C NMR (100 MHz, CDCls): § 142.4, 138.0, 128.60, 128.58, 128.5, 127.9, 127.8, 125.9, 73.5, 70.9, 69.3, 39.3,
36.6, 32.1.

1-phenyl-5-((triisopropylsilyl)oxy)pentan-3-ol (11)

TIPSO OH
\/\QPh

Following the general procedure 5A compound 11 was obtained from triisopropyl(2-(oxetan-2-yl)ethoxy)silane
(51 mg, 0.20 mmol) and iodobenzene (40 plL, 0.35 mmol). The crude product was purified by column
chromatography (5:95 AcOEt/Hexane) to afford 34 mg of 1-phenyl-5-((triisopropylsilyl)oxy)pentan-3-ol (11) as
colorless oil, (yield = 519%0).

!H NMR (400 MHz, CDCls) 8 7.29 — 7.25 (m, 2H), 7.23 — 7.15 (m, 3H), 4.03 — 3.98 (m, 1H), 3.94 — 3.86 (m,
2H), 3.62 (d, J = 2.1 Hz, 1H), 2.82 (ddd, J = 13.9, 10.2, 5.5 Hz, 1H), 2.69 (ddd, J = 13.9, 10.0, 6.5 Hz, 1H), 1.85
(dddd, J = 13.6, 10.0, 8.0, 5.5 Hz, 1H), 1.76 — 1.63 (m, 3H), 1.16 — 1.05 (m, 3H), 1.08 (d, J = 5.2 Hz, 18H).

13C NMR (100 MHz, CDCls) 6 142.6, 128.6, 128.5, 125.8, 71.9, 63.6, 39.4, 38.5, 32.1, 18.1, 11.9.

HRMS (ESI) [M+Na]* calculated for C»Hzs02SiNa: 359.2382, found: 359.2388.
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6.3 Cross-electrophile coupling: aryl halides

2-phenyl-3-(4-methylphenyl)propan-1-ol (4a)

OH
Following the general procedure 5A compound 4a was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 4-iodotoluene (2) (76 mg, 0.35 mmol). The crude product was purified by column chromatography (15:85

AcOEt/Hexane) to afford 36 mg of 2-phenyl-3-(4-methylphenyl)propan-1-ol (4a) as colorless oil, (yield = 80%).

NMR data matched those reported in the literature.®

IH NMR (400 MHz, CDCl3): § 7.35 — 7.30 (m, 2H), 7.26 — 7.20 (m, 3H), 7.04 (d, J = 8.0 Hz, 2H), 6.99 (d, J =
8.0 Hz, 2H), 3.79 (dd, J = 6.1, 2.6 Hz, 2H), 3.11 — 3.05 (m, 1H), 2.99 (dd, J = 13.6, 7.4 Hz, 1H), 2.89 (dd, J = 13.6,
7.5 Hz, 1H), 2.30 (s, 3H), 1.31 (br s, 1H).

13C NMR (100 MHz, CDCls): & 142.2, 136.9, 135.2, 129.00, 128.96, 128.7, 128.2, 126.9, 66.5, 50.3, 38.4, 21.0.

3-(4-methoxyphenyl)-2-phenylpropan-1-ol (12a)
OH O OCHj

Following the general procedure 5A compound 12a was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 4-iodoanisole (82 mg, 0.35 mmol). The crude product was purified by column chromatography (5:45:50
AcOEt/Hexane/DCM) to afford 23 mg of 3-(4-methoxyphenyl)-2-phenylpropan-1-ol (12a) as colorless oil, (yield
= 48%).

NMR data matched those reported in the literature.'®

IH NMR (400 MHz, CDCls): & 7.34 — 7.29 (m, 2H), 7.25 — 7.18 (m, 3H), 7.00 (d, J = 8.7 Hz, 2H), 6.77 (d, J =
8.7 Hz, 2H), 3.81 — 3.76 (m, 2H), 3.76 (s, 3H), 3.09 — 3.02 (m, 1H), 2.97 (dd, J = 13.6, 7.3 Hz, 1H), 2.86 (dd, J =
13.6, 7.5 Hz, 1H), 1.29 (br s, 1H).

13C NMR (100 MHz, CDCls): § 158.1, 142.2, 132.1, 130.1, 128.8, 128.3, 127.0, 113.8, 66.5, 55.4, 50.5, 38.0.

4-(3-hydroxy-2-phenylpropyl)benzonitrile (12b)
OH l CN

Following the general procedure 5A compound 12b was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 4-iodobenzonitrile (80 mg, 0.35 mmol). The crude product was purified by column chromatography (10:40:50
AcOEt/Hexane/DCM) to afford 24 mg 4-(3-hydroxy-2-phenylpropyl)benzonitrile (12b) as white solid, (yield =
519%).

m.p. 62.0 - 62.9 °C
'H NMR (400 MHz, CDCls) 5 7.48 (d, J = 8.4 Hz, 2H), 7.32 - 7.21 (m, 3H), 7.15 - 7.11 (m, 4H), 3.82 - 3.79 (m,
2H), 3.17 (dd, J = 13.1, 6.1 Hz, 1H), 3.10 — 3.04 (m, 1H), 2.94 (dd, J = 13.1, 8.4 Hz, 1H), 1.43 (br s, 1H).
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13C NMR (100 MHz, CDCls) 5 145.8, 140.9, 132.1, 130.0, 128.9, 128.1, 127.3, 119.1, 110.1, 66.4, 50.1, 38.8.
HRMS (ESI) [M+Na]* calculated for C1sH1sNONa: 260.1051, found: 260.1046.

2-phenyl-3-(4-(trifluoromethyl)phenyl)propan-1-ol (12c)
OH l CF;

Following the general procedure 5A compound 12¢ was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 4-iodobenzotrifluoride (51 pL, 0.35 mmol). The crude product was purified by column chromatography
(5:45:50 AcOEt/Hexane/DCM) to afford 44 mg of 2-phenyl-3-(4-(trifluoromethyl)phenyl)propan-1-ol (12c) as
white solid, (yield = 79%).

m.p. 60.6 —61.6 °C

'H NMR (400 MHz, CDCls): 6 7.47 (d, J = 8.0 Hz, 2H), 7.35 — 7.28 (m, 2H), 7.25 — 7.22 (m, 1H), 7.20 — 7.15
(m, 4H), 3.80 (d, J = 6.0 Hz, 2H), 3.17 — 3.07 (m, 2H), 2.96 (dd, J = 12.4, 7.2 Hz, 1H), 1.46 (br s, 1H).

13C NMR (100 MHz, CDCls): 8 144.2 (q, J = 1.1 Hz), 141.3, 129.5, 128.9, 128.7, 128.5 (g, J = 32.1 Hz), 128.2,
127.2,125.3(q, J = 3.8 Hz), 124.4 (q, J = 270.2 Hz), 66.4, 50.1, 38.5.

¥F NMR (376 MHz, CDCls): § -62.36.

HRMS (ESI) [M-H] calculated for C1sH14F30: 279.0997, found: 279.0995.

1-(4-(3-hydroxy-2-phenylpropyl)phenyl)ethanone (12d)
o]

OH

Following the general procedure 5A compound 12d was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 4’-iodoacetophenone (86 mg, 0.35 mmol). The crude product was purified by column chromatography
(10:40:50 AcOEt/Hexane/DCM) to afford 40 mg of 1-(4-(3-hydroxy-2-phenylpropyl)phenyl)ethanone (12d) as
colorless semi-solid, (yield = 79%b).

'H NMR (400 MHz, CDCls): 6 7.80 (d, J = 8.4 Hz, 2H), 7.32 — 7.27 (m, 2H), 7.25 — 7.20 (m, 1H), 7.18 — 7.13
(m, 4H), 3.80 (d, J = 5.5 Hz, 2H), 3.17 — 3.08 (m, 2H), 2.99 — 2.91 (m, 1H), 2.54 (s, 3H), 1.45 (br s, 1H).

13C NMR (100 MHz, CDCls): 6 198.0, 145.9, 141.4, 135.4, 129.4, 128.8, 128.5, 128.2, 127.2, 66.5, 50.1, 38.7,
26.6.

HRMS (ESI) [M+Na]* calculated for C17H180,Na: 277.1204, found: 277.1198.

methyl 4-(3-hydroxy-2-phenylpropyl)benzoate (12¢)
OH O COQMB

Following the general procedure 5A compound 12e was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and methyl 4-iodobenzoate (92 mg, 0.35 mmol). The crude product was purified by column chromatography
(gradually from AcOEt/Hexane/DCM 5:45:50 to 8:42:50) to afford 45 mg of methyl 4-(3-hydroxy-2-
phenylpropyl)benzoate (12e) as colorless oil, (yield = 849%b).
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'H NMR (400 MHz, CDCls): & 7.88 (d, J = 8.3 Hz, 2H), 7.32 — 7.27 (m, 2H), 7.24 — 7.19 (m, 1H), 7.17 — 7.15
(m, 2H), 7.13 (d, J = 8.3 Hz, 2H), 3.88 (s, 3H), 3.80 (d, J = 5.2 Hz, 2H), 3.16 — 3.07 (m, 2H), 2.97 — 2.90 (m, 1H),
1.43 (br s, 1H).

13C NMR (100 MHz, CDCls): 5 167.2, 145.6, 141.4, 129.7, 129.2, 128.8, 128.2, 128.1, 127.1, 66.4, 52.1, 50.1,
38.8.

HRMS (ESI) [M+Na]* calculated for C17H1503Na; 293.1154, found: 293.1150.

3-(4-chlorophenyl)-2-phenylpropan-1-ol (12f)
OH l cl

Following the general procedure 5A compound 12f was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 4-chloroiodobenzene (83 mg, 0.35 mmol). The crude product was purified by column chromatography
(2:48:50 AcOEt/Hexane/DCM) to afford 28 mg 3-(4-chlorophenyl)-2-phenylpropan-1-ol (12f) as colorless oil,
(yield = 57%).

NMR data matched those reported in the literature.'®

IH NMR (400 MHz, CDCls): § 7.33 — 7.28 (m, 2H), 7.25 — 7.21 (m, 1H), 7.18 — 7.15 (m, 4H), 6.9 (d, J = 8.4
Hz, 2H), 3.79 (d, J = 5.9 Hz, 2H), 3.09 — 3.01 (m, 2H), 2.90 — 2.82 (m, 1H), 1.36 (br s, 1H).
13C NMR (100 MHz, CDCls): & 141.5, 138.5, 131.9, 130.5, 128.8, 128.5, 128.2, 127.1, 66.4, 50.3, 38.1.

3-(4-bromophenyl)-2-phenylpropan-1-ol (129)
OH ! Br

Following the general procedure 5A compound 12g was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 4-bromoiodobenzene (99 mg, 0.35 mmol). The crude product was purified by column chromatography
(2:48:50 AcOEt/Hexane/DCM) to afford 29 mg of 3-(4-bromophenyl)-2-phenylpropan-1-ol (12g) as colorless oil,
(yield = 5096).

IH NMR (400 MHz, CDCls) § 7.34 — 7.28 (m, 4H), 7.26 — 7.21 (m, 1H), 7.18 — 7.16 (m, 2H), 6.93 (d, J = 8.3 Hz,
2H), 3.78 (d, J = 6.0 Hz, 2H), 3.08 — 2.99 (m, 2H), 2.88 — 2.82 (m, 1H), 1.39 (br s, 1H).

13C NMR (100 MHz, CDCl3) § 141.5, 139.0, 131.4, 130.9, 128.8, 128.2, 127.1, 120.0, 66.4, 50.2, 38.1.

HRMS (EI) [M]* calculated for CisH:sBrO: 290.0306, found: 290.0313.

3-(4-fluorophenyl)-2-phenylpropan-1-ol (12h)
OH l F

Following the general procedure 5A compound 12h was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 4-fluoroiodobenzene (41 pL, 0.35 mmol). The crude product was purified by column chromatography (2:48:50
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AcOEt/Hexanes/DCM) to afford 28 mg of 3-(4-fluorophenyl)-2-phenylpropan-1-ol (12h) as colorless oil, (yield =
60%).

IH NMR (400 MHz, CDCls): § 7.34 — 7.28 (m, 2H), 7.26 — 7.21 (m, 1H), 7.20 — 7.15 (m, 2H), 7.03 — 6.99 (m,
2H), 6.92 — 6.86 (m, 2H), 3.79 (d, J = 5.9 Hz, 2H), 3.08 — 3.01 (M, 2H), 2.90 — 2.84 (m, 1H), 1.36 (br s, 1H).

13C NMR (100 MHz, CDCls): § 161.5 (d, J = 243.7 Hz), 141.7, 135.6 (d, J = 3.3 Hz), 130.5 (d, J = 7.8 Hz), 128.8,
128.2,127.1,115.1 (d, J = 21.1 Hz), 66.4, 50.5 (d, J = 0.6 Hz), 38.0.

19F NMR (376 MHz, CDCls): & -117.35.

HRMS (EI) [M]* calculated for CisH;sFO: 230.1107, found: 230.1106.

3-(4-(hydroxymethyl)phenyl)-2-phenylpropan-1-ol (13)
OH l CH,OH

Following modified general procedure 5A compound 13 was obtained from 3-phenyloxetane (1) (27 mg, 0.20
mmol) and 4-iodobenzyl alcohol (82 mg, 0.35 mmol) using 4.0 equiv of TMSBr. The crude product was purified
by column chromatography (15:85 AcCOEt/DCM) to afford 16 mg of 3-(4-(hydroxymethyl)phenyl)-2-
phenylpropan-1-ol (13) as colorless oil, (yield = 33%0).

IH NMR (400 MHz, CDCl3): § 7.34-7.29 (m, 2H), 7.25-7.18 (m, 5H), 7.08 (d, J = 8.0 Hz, 2H), 4.62 (s, 2H), 3.79
(d, J = 5.8 Hz, 2H), 3.12-3.01 (m, 2H), 2.91 (dd, J = 13.0, 7.2 Hz, 1H), 1.65 (br s, 1H), 1.36 (br s, 1H).

13C NMR (100 MHz, CDCls): 6 141.9, 139.6, 138.7, 129.4, 128.8, 128.2, 127.2, 127.0, 66.5, 66.3, 50.3, 38.5.
HRMS (ESI) [M+Na]* calculated for C16H1s02Na: 265.1204, found: 265.1196.

2-phenyl-3-(N-tosyl-1H-indol-5-yl)propan-1-ol (14)

OH! 5
® /

Following the general procedure 5A compound 14 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 5-iodo-1-(4-methylphenylsulfonyl)indole (138 mg, 0.35 mmol). The crude product was purified by column
chromatography (gradually from AcOEt/Hexanes/DCM 2:48:50 to 5:45:50) to afford 41 mg of 2-phenyl-3-(N-
tosyl-1H-indol-5-yl)propan-1-ol (14) as white solid, (yield = 50%b).

m.p. 121.9-1223°C

'H NMR (400 MHz, CDCls) 6 7.84 (d, J = 8.5 Hz, 1H), 7.74 (d, J = 8.4 Hz, 2H), 7.50 (d, J = 3.6 Hz, 1H), 7.31 -
7.16 (m, 8H), 7.05 (dd, J = 8.5, 1.5 Hz, 1H), 6.55 (d, J = 3.6 Hz, 1H), 3.76 (d, J = 5.3 Hz, 2H), 3.11 — 3.05 (m,
2H), 3.00 — 2.94 (m, 1H), 2.33 (s, 3H), 1.35 (br s, 1H).

13C NMR (100 MHz, CDCls) § 144.9, 142.1, 135.5, 135.2, 133.6, 131.0, 130.0, 128.8, 128.2, 127.0, 126.9, 126.6,
126.0, 121.6, 113.4, 109.0, 66.4, 50.5, 38.6, 21.7.

HRMS (ESI) [M+Na]* calculated for C24H23sNO3SNa: 428.1296, found: 428.1299.
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3-(naphthalen-1-yl)-2-phenylpropan-1-ol (15)

OH!

Following the general procedure 5A compound 14 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 1-iodonaphthalene (51 pL, 0.35 mmol). The crude product was purified by column chromatography (2:48:50
AcOEt/Hexane/DCM) to afford 25 mg of 3-(naphthalen-1-yl)-2-phenylpropan-1-ol (15) as colorless oil, (yield =
47%).

'H NMR (400 MHz, CDCls): § 8.05 (d, J = 8.2 Hz, 1H), 7.86 — 7.83 (m, 1H), 7.69 (d, J = 8.2 Hz, 1H), 7.52 —
7.45 (m, 2H), 7.33 - 7.20 (m, 6H), 7.15 (d, J = 6.9 Hz, 1H), 3.86 — 3.80 (m, 2H), 3.52 (dd, J = 13.5, 7.5 Hz, 1H),
3.35-3.24 (m, 2H), 1.33 (br s, 1H).

13C NMR (100 MHz, CDCls): § 142.5, 136.1, 134.1, 132.1, 129.0, 128.8, 128.2, 127.4, 127.10, 127.05, 126.1,
125.6, 125.4, 124.0, 66.6, 49.2, 36.0.

HRMS (ESI) [M+Na]* calculated for C19H1s0ONa: 285.1255, found: 249.1248.

2-phenyl-3-(4-((trimethylsilyl)ethynyl)phenyl)propan-1-ol (16)
OH

Following the general procedure 5A compound 16 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and (4-iodophenylethynyl)trimethylsilane (105 mg, 0.35 mmol). The crude product was purified by column
chromatography  (2:48:50  AcOEt/Hexane/DCM) to  afford 17 mg of  2-phenyl-3-(4-
((trimethylsilyl)ethynyl)phenyl)propan-1-ol (16) as yellow oil, (yield = 28%).

TMS
=

H NMR (400 MHz, CDCl3) § 7.31 — 7.25 (m, 4H), 7.23 — 7.18 (m, 1H), 7.15 - 7.13 (m, 2H), 6.98 (d, J = 8.1 Hz,
2H), 3.77 (d, J = 5.7 Hz, 2H), 3.08 — 3.01 (m, 2H), 2.87 — 2.82 (m, 1H), 1.32 (br s, 1H), 0.23 (s, 9H).

13C NMR (100 MHz, CDCls) § 141.6, 140.7, 132.0, 129.1, 128.8, 128.2, 127.1, 120.9, 105.3, 93.8, 66.5, 50.3,
38.8,0.1.

HRMS (ESI) [M+Na]* calculated for C2H240SiNa: 331.1494, found: 331.1495.

2-phenyl-3-(2-methylphenyl)propan-1-ol (17)
OH O

Following the general procedure 5A compound 17 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 2-iodotoluene (45 pL, 0.35 mmol). The crude product was purified by column chromatography (2:48:50
AcOEt/Hexane/DCM) to afford 27 mg of 2-phenyl-3-(2-methylphenyl)propan-1-ol (17) as colorless oil, (yield =
60%b).

NMR data matched those reported in the literature.'®
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IH NMR (400 MHz, CDCls): § 7.35 — 7.30 (m, 2H), 7.27 — 7.21 (m, 3H), 7.14 — 7.03 (m, 3H), 7.02 — 6.99 (m,
1H), 3.83 (d, J = 5.9 Hz, 2H), 3.11 — 3.03 (m, 2H), 2.92 — 2.84 (m, 1H), 2.28 (s, 3H), 1.34 (br s, 1H).

13C NMR (100 MHz, CDCl3): § 142.4, 138.3, 136.4, 130.4, 130.0, 128.8, 128.1, 127.0, 126.3, 125.9, 66.4, 49.1,
36.3, 19.6.

2-phenyl-3-(3-methylphenyl)propan-1-ol (18)
OH O

Following the general procedure 5A compound 18 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 3-iodotoluene (45 pL, 0.35 mmol). The crude product was purified by column chromatography (2:48:50
AcOEt/Hexane/DCM) to afford 28 mg of 2-phenyl-3-(3-methylphenyl)propan-1-ol (18) as colorless oil, (yield =
63%0).

'H NMR (400 MHz, CDCls): & 7.33 — 7.27 (m, 2H), 7.25 — 7.18 (m, 3H), 7.12 — 7.08 (m, 1H), 6.99 — 6.94 (m,
1H), 6.93 — 6.88 (m, 2H), 3.76 (d, J = 6.9 Hz, 2H), 3.11 — 3.04 (m, 1H), 2.96 (dd, J = 13.5, 7.7 Hz, 1H), 2.87 (dd,
J =135, 7.3 Hz, 1H), 2.28 (s, 3H), 1.32 (br s, 1H).

13C NMR (100 MHz, CDCls): § 142.3, 140.0, 137.9, 130.0, 128.7, 128.3, 128.2, 126.93, 126.91, 126.2, 66.5,
50.2, 38.8, 21.5.

HRMS (ESI) [M+Na]*calculated for C1H1s0Na: 249.1255, found: 249.1244.

3-(benzo[d][1,3]dioxol-5-yl)-2-phenylpropan-1-ol (19)
OH 0
L
(J °

Following the general procedure 5A compound 19 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 5-iodo-1,3-benzodioxole (45 pL, 0.35 mmol). The crude product was purified by column chromatography
(gradually from AcOEt/Hexanes/DCM 2:48:50 to 8:42:50) to afford 15 mg of 3-(benzo[d][1,3]dioxol-5-yl)-2-
phenylpropan-1-ol (19) as colorless oil, (yield = 30%6).

'H NMR (400 MHz, CDCls): § 7.34 — 7.29 (m, 2H), 7.25 — 7.17 (m, 3H), 6.66 (d, J = 7.9 Hz, 1H), 6.59 (d, J =
1.6 Hz, 1H), 6.54 (dd, J= 7.9, 1.6 Hz, 1H), 5.89 (s, 2H), 3.78 (d, J = 6.7 Hz, 2H), 3.08 — 3.00 (m, 1H), 2.96 (dd, J
=13.6, 7.3 Hz, 1H), 2.83 (dd, J = 13.6, 7.5 Hz, 1H), 1.34 (br s, 1H).

13C NMR (100 MHz, CDCls): 5 147.6, 145.9, 142.0, 133.8, 128.8, 128.2, 127.0, 122.1, 109.5, 108.2, 100.9, 66.5,
50.5, 38.5.

HRMS (ESI) [M+Na]* calculated for C16H1603Na: 279.0997, found: 279.0994.

31



6.4 Giese-type addition: oxetanes

6-hydroxy-5-phenylhexanenitrile (22a)
OH

CN

Following the general procedure 5B compound 22a was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and acrylonitrile (39) (16 mg, 0.30 mmol). The crude product was purified by column chromatography (gradually
from AcOEt/Hexane 20:80 to 30:70) to afford 30 mg of 6-hydroxy-5-phenylhexanenitrile (22a) as colorless oil,
(yield = 80%).

NMR data matched those reported in the literature.’

IH NMR (500 MHz, CDCls): § 7.35 — 7.31 (m, 2H), 7.29 — 7.23 (m, 1H), 7.21 — 7.17 (m, 2H), 3.74 (d, J = 6.7
Hz, 2H), 2.80 — 2.77 (m, 1H), 2.28 (t, J = 7.1 Hz, 2H), 1.94 — 1.87 (m, 1H), 1.77 — 1.69 (m, 1H), 1.62 — 1.50 (m,
3H).

13C NMR (125 MHz, CDCls): & 141.2, 128.9, 127.9, 127.2, 119.5, 67.3, 48.1, 30.9, 23.3, 17.2.

6-hydroxy-5-(4-methoxyphenyl)hexanenitrile (22b)

OH
CN

H,CO

Following the general procedure 5B compound 22b was obtained from 3-(4-methoxyphenyl)oxetane (33 mg, 0.20
mmol) and acrylonitrile (39) (16 mg, 0.30 mmol). The crude product was purified by column chromatography
(20:80 AcOEt/Hexane) to afford 23 mg of 6-hydroxy-5-(4-methoxyphenyl)hexanenitrile (22b) as colorless oil,
(yield = 53%).

!H NMR (400 MHz, CDCls):  7.14 — 7.09 (m, 2H), 6.91 — 6.86 (m, 2H), 3.80 (s, 3H), 3.71 (dd, J = 6.7, 4.2 Hz,
2H), 2.77 — 2.70 (m, 1H), 2.27 (t, J = 7.0 Hz, 2H), 1.93 - 1.83 (m, 1H), 1.74 — 1.65 (m, 1H), 1.61 — 1.51 (m, 2H),
1.38 (br s, 1H).

13C NMR (100 MHz, CDCls): § 158.7, 132.9, 128.8, 119.5, 114.4, 67.4, 55.3, 47.2, 31.1, 23.3, 17.2.

HRMS (EI) [M]* calculated for C13H17NO,: 219.1259, found: 219.1261.

4-(5-cyano-1-hydroxypentan-2-yl)benzonitrile (22c)

OH
CN

NC

Following the general procedure 5B compound 22¢ was obtained from 4-(oxetan-3-yl)benzonitrile (32 mg, 0.20
mmol) and acrylonitrile (39) (16 mg, 0.30 mmol). The crude product was purified by column chromatography
(50:50 AcOEt/Hexane) to afford 19 mg of 4-(5-cyano-1-hydroxypentan-2-yl)benzonitrile (22c) as colorless oil,
(yield = 45%).
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IH NMR (400 MHz, CDCl3): § 7.63 (d, J = 7.9 Hz, 2H), 7.34 (d, J = 7.8 Hz, 2H), 3.78 (d, J = 6.3 Hz, 2H), 2.80
—2.83 (m, 1H), 2.32 (t, J = 6.9 Hz, 2H), 2.01 — 1.91 (m, 1H), 1.81 — 1.70 (m, 1H), 1.64 — 1.44 (m, 3H).

13C NMR (100 MHz, CDCla): § 147.6, 132.7, 128.9, 119.3, 118.8, 111.0, 66.6, 48.2, 30.8, 23.4, 17.3.

HRMS (EI) [M]* calculated for C13H14N20: 214.1106, found: 214.1100.

6-hydroxy-5-(2-methylphenyl)hexanenitrile (22d)

OH

CN

Following the general procedure 5B compound 22d was obtained from 3-(2-methylphenyl)oxetane (15 mg, 0.10
mmol) and acrylonitrile (39) (8 mg, 0.15 mmol). The crude product was purified by column chromatography
(20:80 AcOEt/Hexane) to afford 11 mg of 6-hydroxy-5-(2-methylphenyl)hexanenitrile (22d) as colorless oil,
(yield = 53%).

!H NMR (400 MHz, CDCl3s): § 7.23 - 7.12 (m, 4H), 3.73 (d, J = 6.6 Hz, 2H), 3.22 — 3.12 (m, 1H), 2.35 (s, 3H),
2.28 (t, J = 7.1 Hz, 2H), 1.99 — 1.89 (m, 1H), 1.81 — 1.70 (m, 1H), 1.66 — 1.49 (m, 2H), 1.39 (br s, 1H).

13C NMR (100 MHz, CDCls): § 139.3, 136.9, 130.8, 126.7, 126.6, 125.7, 119.4, 67.0,42.4,31.1, 23.3,20.0, 17.4.
HRMS (ESI) [M+Na]* calculated for C13H17NONa: 226.1208, found: 226.1199.

6-hydroxy-5-(1H-indol-1-yl)hexanenitrile (23)

Lo

Following the general procedure 5B compound 23 was obtained from 1-(oxetan-3-yl)-1H-indole (35 mg, 0.20
mmol) and acrylonitrile (39) (16 mg, 0.30 mmol). The crude product was purified by column chromatography
(30:70 AcOEt/Hexane) to afford 25 mg of 6-hydroxy-5-(1H-indol-1-yl)hexanenitrile (23) as colorless oil, (yield
=56%).

'H NMR (400 MHz, CDCls): § 7.64 (d, J = 8.0 Hz, 1H), 7.36 (d, J = 8.1 Hz, 1H), 7.25 — 7.10 (m, 3H), 6.59 (d, J
= 3.8 Hz, 1H), 4.49 — 4.43 (m, 1H), 3.95 — 3.86 (m, 2H), 2.32 — 2.16 (m, 2H), 2.07 — 2.04 (m, 2H), 1.68 — 1.52 (m,
2H), 1.47 —1.36 (m, 1H).

13C NMR (100 MHz, CDCls): & 136.6, 128.6, 124.1, 122.0, 121.3, 119.9, 119.0, 109.2, 103.0, 65.3, 57.4, 30.2,
22.1,16.9.

HRMS (ESI) [M+H]" calculated for C14H17N20: 229.1341, found: 229.1337.

5-(9H-carbazol-9-yl)-6-hydroxyhexanenitrile (24)

o
&

Following the general procedure 5B compound 24 was obtained from 9-(oxetan-3-yl)-9H-carbazole (45 mg, 0.20
mmol) and acrylonitrile (39) (16 mg, 0.30 mmol). The crude product was purified by column chromatography
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(20:80 AcOEt/Hexane) to afford 38 mg of 5-(9H-carbazol-9-yl)-6-hydroxyhexanenitrile (24) as colorless oil,
(yield = 68%0).

'H NMR (500 MHz, CDCls): § 8.11 (d, J = 7.8 Hz, 2H), 7.46 — 7.42 (m, 4H), 7.30 — 7.22 (m, 2H), 4.80 — 4.72
(m, 1H), 4.31 (dd, J = 11.4, 8.5 Hz, 1H), 4.02 (dd, J = 11.3, 5.0 Hz, 1H), 2.51 — 2.39 (m, 1H), 2.27 — 2.06 (m, 3H),
1.63 (s, 1H), 1.59 — 1.46 (m, 1H), 1.37 — 1.25 (m, 1H).

13C NMR (125 MHz, CDCls):  126.0, 120.5, 119.5, 119.0, 63.5, 57.6, 28.1, 22.2, 16.9.

HRMS (ESI) [M+Na]* calculated for C1gH1sN2ONa: 301.1317, found: 301.1330.

6-hydroxy-5-(4-methoxyphenoxy)hexanenitrile (25)

OH

OCH;

Following the general procedure 5B compound 25 was obtained from 3-(4-methoxyphenoxy)oxetane (36 mg, 0.20
mmol) and acrylonitrile (39) (16 mg, 0.30 mmol). The crude product was purified by column chromatography
(10:90 AcOEt/Hexane) to afford 37 mg of 6-hydroxy-5-(4-methoxyphenoxy)hexanenitrile (25) as colorless oil,
(yield = 79%).

!H NMR (500 MHz, CDCls): 8 6.90 — 6.86 (m, 2H), 6.85 —6.80 (m, 2H), 4.27 — 4.20 (m, 1H), 3.77 (s, 3H), 3.70
(dd, J=11.7,5.5 Hz, 1H), 2.36 (t, J = 6.6 Hz, 2H), 1.93 — 1.73 (m, 5H), 1.60 (br s, 1H).

13C NMR (125 MHz, CDCls): § 154.6, 151.9, 119.3, 117.7, 114.9, 79.1, 64.0, 55.7, 30.1, 21.6, 17.3.

HRMS (ESI) [M+Na]* calculated for C13H17NO3sNa: 258.1106, found: 258.1104.

6-(benzyloxy)-5-(hydroxymethyl)hexanenitrile (26)

OH

BnOJ/\/\/CN

Following the general procedure 5B compound 26 was obtained from 3-((benzyloxy)methyl)oxetane (36 mg, 0.20
mmol) and acrylonitrile (39) (16 mg, 0.30 mmol). The crude product was purified by column chromatography
(20:80 AcOEt/Hexane) to afford 26 mg of 6-(benzyloxy)-5-(hydroxymethyl)hexanenitrile (26) as colorless oil,
(yield = 56%0).

!H NMR (400 MHz, CDCls): 6 7.39 — 7.27 (m, 5H), 4.56 — 4.46 (m, 2H), 3.73 — 3.70 (m, 1H), 3.67 — 3.61 (m,
1H), 3.60 — 3.55 (m, 1H), 3.51 - 3.45 (m, 1H), 2.33 (t, J = 8.0 Hz, 3H), 1.89 — 1.78 (m, 1H), 1.76 — 1.61 (m, 2H),
1.57 - 1.42 (m, 2H).

13C NMR (125 MHz, CDCls): § 137.8, 128.5, 127.9, 127.7, 119.5, 73.5, 73.0, 65.2, 40.2, 27.4, 23.3, 17.4.
HRMS (ESI) [M+Na]* calculated for C14H19NO,Na: 256.1313, found: 256.1308.
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8-(benzyloxy)-6-hydroxyoctanenitrile (28)

BnO OH

Following the general procedure 5B compound 28 was obtained from 2-(2-(benzyloxy)ethyl)oxetane (38 mg, 0.20
mmol) and acrylonitrile (39) (16 mg, 0.30 mmol). The crude product was purified by column chromatography
(20:80 AcOEt/Hexane) to afford 35 mg of 8-(benzyloxy)-6-hydroxyoctanenitrile (28) as colorless oil, (yield =
71%).

IH NMR (400 MHz, CDCls): § 7.38 — 7.27 (m, 5H), 4.52 (s, 2H), 3.85 — 3.80 (m, 1H), 3.76 — 3.69 (m, 1H), 3.68
—3.62 (m, 1H), 2.98 (br s, 1H), 2.33 (t, J = 7.0 Hz, 2H), 1.82 — 1.41 (m, 8H).

13C NMR (100 MHz, CDCls): § 137.8, 128.5, 127.8, 127.7, 119.7, 73.4, 71.1, 69.3, 36.4, 36.4, 25.4, 24.8, 17.1.
HRMS (ESI) [M+Na]* calculated for CisHxNO2Na: 270.1470, found: 270.1465.

6-hydroxy-8-((triisopropylsilyl)oxy)octanenitrile (29)

TIPSO OH

Following the general procedure 5B compound 29 was obtained from triisopropyl(2-(oxetan-2-yl)ethoxy)silane
(52 mg, 0.20 mmol) and acrylonitrile (39) (16 mg, 0.30 mmol). The crude product was purified by column
chromatography (15:85 AcOEt/Hexane) to afford 12 mg of 6-hydroxy-8-((triisopropylsilyl)oxy)octanenitrile (29)
as colorless oil, (yield = 19%0).

'H NMR (500 MHz, CDCls): 5 4.03 —3.98 (m, 1H), 3.94 — 3.83 (m, 2H), 3.70 (br s, 1H), 2.35 (t,J=7.1 Hz, 2H),
1.75-1.42 (m, 9H), 1.11 — 1.09 (m, 20H).

13C NMR (125 MHz, CDCls): § 119.7, 72.1, 63.6, 38.2, 36.6, 25.5, 24.8,17.9, 17.1, 11.7.

HRMS (ESI) [M+Na]* calculated for C17H3sNO,SiNa: 336.2335, found: 336.2330.

6.5 Giese-type addition: Michael acceptors

methyl 6-hydroxy-5-phenylhexanoate (21)

OH

CO,Me

Following the general procedure 5B compound 21 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and methyl acrylate (20) (26 mg, 0.30 mmol). The crude product was purified by column chromatography (20:80
AcOEt/Hexane) to afford 36 mg of methyl 6-hydroxy-5-phenylhexanoate (21) as colorless oil, (yield = 809%b).

'H NMR (400 MHz, CDCls): § 7.34 — 7.30 (m, 2H), 7.25 — 7.19 (m, 3H), 3.73 (dd, J = 6.7, 4.2 Hz, 2H), 3.63 (s,
3H), 2.80 - 2.76 (m, 1H), 2.29 — 2.25 (m, 2H), 1.76 — 1.72 (m, 1H), 1.65 — 1.51 (m, 3H), 1.42 (br s, 1H).

13C NMR (100 MHz, CDCls): 5 173.9, 141.9, 128.7, 128.0, 126.9, 67.4, 51.5, 48.4, 34.0, 31.4, 22.7.

HRMS (ESI) [M+Na]* calculated for C13H1s03Na: 245.1154, found: 245.1143.
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benzyl 6-hydroxy-5-phenylhexanoate (30)

OH

CO,Bn

Following the general procedure 5B compound 30 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and benzyl acrylate (49 mg, 0.30 mmol). The crude product was purified by column chromatography (10:90
AcOEt/Hexane) to afford 38 mg of benzyl 6-hydroxy-5-phenylhexanoate (30) as colorless oil, (yield = 64%b).

'H NMR (400 MHz, CDCls): § 7.39 — 7.29 (m, 7H), 7.25 — 7.21 (m, 1H), 7.20 — 7.16 (m, 2H), 5.09 (s, 2H), 3.75
—3.67 (m, 2H), 2.81 — 2.73 (m, 1H), 2.37 — 2.30 (m, 2H), 1.80 — 1.69 (m, 1H), 1.67 — 1.53 (m, 3H), 1.42 (br s,
1H).

3C NMR (125 MHz, CDCls): § 173.2, 141.8, 136.0, 128.7, 128.5, 128.17, 128.16, 128.0, 126.8, 67.4, 66.1, 48.4,
34.2,31.3,22.7.

HRMS (ESI) [M+Na]* calculated for C19H22,03Na: 321.1467, found: 321.1445.

4-methoxyphenyl 6-hydroxy-5-phenylhexanoate (31a)

OH OCH
P Cr
O

Following the general procedure 5B compound 31a was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 4-methoxyphenyl acrylate (53 mg, 0.30 mmol). The crude product was purified by column chromatography
(15:85 AcOEt/Hexane) to afford 38 mg of 4-methoxyphenyl 6-hydroxy-5-phenylhexanoate (31a) as colorless oil,
(yield = 61%0).

'H NMR (500 MHz, CDCls): § 7.36 — 7.33 (m, 2H), 7.27 — 7.21 (m, 3H), 6.97 — 6.95 (m, 2H), 6.88 — 6.86 (m,
2H), 3.79 (s, 3H), 3.75 (dd, J = 6.7, 4.3 Hz, 2H), 2.85 - 2.80 (m, 1H), 2.51 (td, J = 7.2, 2.7 Hz, 2H), 1.89 — 1.81
(m, 1H), 1.75 - 1.63 (m, 3H), 1.56 (br s, 1H).

13C NMR (125 MHz, CDCls): § 172.3, 157.2, 144.1, 141.8, 128.7, 128.0, 126.9, 122.2, 114.4, 67.4, 55.5, 48.4,
34.1,31.3,22.7.

HRMS (ESI) [M+Na]* calculated for C19H2204Na: 337.1416, found: 337.1399.

4-cyanophenyl 6-hydroxy-5-phenylhexanoate (31b)

H CN
TR0y
(@)

Following the general procedure 5B compound 31b was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 4-cyanophenyl acrylate (52 mg, 0.30 mmol). The crude product was purified by column chromatography
(30:70 AcOEt/Hexane) to afford 55 mg of 4-cyanophenyl 6-hydroxy-5-phenylhexanoate (31b) as colorless oil,
(yield = 89%0).

IH NMR (500 MHz, CDCl3): § 7.67 (d, J = 5.0 Hz, 2H), 7.36 — 7.33 (m, 2H), 7.28 — 7.18 (m, 5H), 3.77 (d, J =
6.9 Hz, 2H), 2.84 — 2.80 (m, 1H), 2.61 — 2.50 (m, 2H), 1.90 — 1.83 (m, 1H), 1.77 — 1.61 (m, 3H), 1.31 (br s, 1H).
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13C NMR (125 MHz, CDCls): 6 171.0, 153.9, 141.6, 133.6, 128.8, 128.0, 127.0, 122.7, 118.2, 109.7, 67.4, 48.4,
34.2,31.2,22.6.
HRMS (ESI) [M+Na]* calculated for C1sH1sNOsNa: 332.1263, found: 332.1271.

pent-4-en-1-yl 6-hydroxy-5-phenylhexanoate (32)

OH
@)

oW

Following the general procedure 5B compound 32 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and acrylic ester pent-4-enyl ester (42 mg, 0.30 mmol). The crude product was purified by column chromatography
(10:90 AcOEt/Hexane) to afford 40 mg of pent-4-en-1-yl 6-hydroxy-5-phenylhexanoate (32) as colorless oil,
(yield = 72%).

'H NMR (400 MHz, CDCls): & 7.34 — 7.30 (m, 2H), 7.25 — 7.17 (m, 3H), 5.78 (ddt, J = 16.9, 10.2, 6.6 Hz, 1H),
5.05 —4.95 (m, 2H), 4.04 (t, J = 6.7 Hz, 2H), 3.73 (dd, J = 6.6, 3.9 Hz, 2H), 2.81 — 2.74 (m, 1H), 2.31 - 2.21 (m,
2H), 2.13 - 2.05 (m, 2H), 1.76 — 1.51 (m, 7H).

13C NMR (125 MHz, CDCls): § 173.5, 141.9, 137.5, 128.7, 128.0, 126.8, 115.3, 67.4, 63.7, 48.4, 34.2, 31.4, 30.0,
27.8,22.8.

HRMS (ESI) [M+Na]* calculated for C17H2403Na: 299.1623, found: 299.1617.

2-phenyl-5-(phenylsulfonyl)pentan-1-ol (33)

OH

SO,Ph

Following the general procedure 5B compound 33 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and phenyl vinyl sulfone (51 mg, 0.30 mmol). The crude product was purified by column chromatography (30:70
AcOEt/Hexane) to afford 32 mg of 2-phenyl-5-(phenylsulfonyl)pentan-1-ol (33) as colorless oil, (yield = 53%b).

'H NMR (500 MHz, CDCl3): 5 7.85 — 7.79 (m, 2H), 7.64 — 7.61 (m, 1H), 7.54 — 7.51 (m, 2H), 7.32 — 7.29 (m,
2H), 7.25-7.22 (m, 1H), 7.14 — 7.12 (m, 2H), 3.70 (d, J = 6.7 Hz, 2H), 3.09 — 2.97 (m, 2H), 2.75 - 2.68 (m, 1H),
1.87 —1.82 (m, 1H), 1.71 - 1.61 (m, 3H), 1.35 (br s, 1H).

13C NMR (125 MHz, CDCls): § 141.1, 139.1, 133.6, 129.2, 128.9, 128.0, 127.9, 127.1, 67.1, 56.1, 48.2, 30.5,
20.7.

HRMS (ESI) [M+Na]* calculated for C17H2003SNa: 327.1031, found: 327.1034.

methyl 6-hydroxy-2-methyl-5-phenylhexanoate (34)
OH

CO,Me

Following the general procedure 5B compound 34 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and methacrylic acid methyl ester (30 mg, 0.30 mmol). The crude product was purified by column chromatography
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(20:80 AcOEt/Hexane) to afford 19 mg of methyl 6-hydroxy-2-methyl-5-phenylhexanoate (34) as colorless oil (a
mixture of diastereoisomers), (yield = 41%0).

'H NMR (500 MHz, CDCls): § 7.34 - 7.31 (m, 2H), 7.25 — 7.18 (m, 3H), 3.74 — 3.70 (m, 2H), 3.64 (s, 3H), 2.79
—2.70 (m, 1H), 2.46 — 2.35 (m, 1H), 1.77 — 1.66 (m, 1H), 1.64 — 1.51 (m, 2H), 1.39 — 1.28 (m, 2H), 1.10 (dd, J =
8.0, 4.0 Hz, 3H).

BC NMR (125 MHz, CDCl»): 6 141.8,128.7,127.98, 127.98, 126.8, 67.5, 67.4, 51.5, 51.5, 48.7, 48.5, 39.5, 39.4,
31.5,31.4,29.6,29.3, 17.1, 17.0. (In the aromatic region signals overlap)

HRMS (ESI) [M+Na]* calculated for C1sH2003Na: 259.1310, found: 259.1280.

methyl 6-hydroxy-2,5-diphenylhexanoate (35)

OH
COzMe

Ph

Following the general procedure 5B compound 35 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and 2-phenyl-acrylic acid methyl ester (49 mg, 0.30 mmol). The crude product was purified by column
chromatography (15:85 AcOEt/Hexane) to afford 33 mg of methyl 6-hydroxy-2,5-diphenylhexanoate (35) as
colorless oil (a mixture of diastereoisomers), (yield = 56%b).

'H NMR (500 MHz, CDCls): & 7.36 — 7.08 (m, 10H), 3.68 — 3.65 (m, 2H), 3.61 (d, J = 1.4 Hz, 3H), 3.52 — 3.46
(m, 1H), 2.80 — 2.71 (m, 1H), 2.03 - 1.91 (m, 1H), 1.74 — 1.55 (m, 3H), 1.41 (br s, 1H).

13C NMR (125 MHz, CDCls): § 141.7, 128.70, 128.67, 128.60, 128.57, 128.00, 127.97, 127.89, 127.80, 127.2,
126.85, 126.82, 67.5, 67.4,51.93, 51.89, 51.61, 51.56, 48.5, 48.4, 31.2, 31.1, 29.74, 29.66. (In the aromatic region
signals overlap)

HRMS (ESI) [M+Na]* calculated for C19H2203Na: 321.1467, found: 321.1465.

pent-4-yn-1-yl 6-hydroxy-5-phenylhexanoate (36)

OH
@)

O/\/\

Following the general procedure 5B compound 36 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and pent-4-yn-1-yl acrylate (41 mg, 0.30 mmol). The crude product was purified by column chromatography
(10:90 AcOEt/Hexane) to afford 40 mg of pent-4-yn-1-yl 6-hydroxy-5-phenylhexanoate (36) as colorless oil,
(yield = 73%).

'H NMR (500 MHz, CDCl3): & 7.34 — 7.31 (m, 2H), 7.25 — 7.22 (m, 3H), 4.14 (t, J = 5.9 Hz, 2H), 3.77 — 3.69
(m, 2H), 2.81 - 2.75 (m, 1H), 2.29 — 2.24 (m, 4H), 1.96 — 1.95 (m, 1H), 1.85-1.80 (m, 2H), 1.76 — 1.73 (m, 1H),
1.66 — 1.49 (m, 4H).

13C NMR (125 MHz, CDCls): & 173.4, 141.9, 128.7, 128.0, 126.9, 83.0, 69.0, 67.4, 62.8, 48.4, 34.1, 31.4, 27.5,
22.7,15.2.

HRMS (ESI) [M+Na]* calculated for Cy17H2.03Na: 297.1467, found: 297.1480.
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(1R,2S,5R)-2-isopropyl-5-methylcyclohexyl 6-hydroxy-5-phenylhexanoate (37)

H :
© 0
o

Following the general procedure 5B compound 37 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and (-)-methol acrylate (63 mg, 0.30 mmol). The crude product was purified by column chromatography (10:90
AcOEt/Hexane) to afford 18 mg of (1R,2S,5R)-2-isopropyl-5-methylcyclohexyl 6-hydroxy-5-phenylhexanoate
(37) as colorless oil (a mixture of diastereoisomers), (yield = 26%0).

IH NMR (500 MHz, CDClg): 6 7.34 — 7.31 (m, 2H), 7.26 — 7.20 (m, 3H), 4.65 (td, J = 10.9, 4.4 Hz, 1H), 3.76 —
3.73 (m, 2H), 2.80 — 2.77 (m, 1H), 2.25 (t, J = 7.2 Hz, 2H), 1.96 — 1.94 (m, 1H), 1.81 (m, 1H), 1.76 — 1.71 (m,
1H), 1.68 — 1.45 (m, 6H), 1.41 — 1.30 (m, 2H), 1.08 — 1.00 (m, 1H), 0.96 — 0.83 (m, 8H), 0.73 (d, J = 7.0 Hz, 3H).
13C NMR (125 MHz, CDCls): & 128.7, 128.00, 127.99, 126.8, 74.1, 74.04, 67.39, 67.35, 48.5, 48.4, 47.00, 41.0,
34.6, 34.5, 34.3, 31.44, 31.36, 26.3, 23.4, 22.92, 22.90, 22.0, 20.7, 16.3.

HRMS (ESI) [M+Na]* calculated for C2;2HssO3Na: 369.2406, found: 369.2392.

(8R,9S,13S,14S)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-3-
yl 6-hydroxy-5-phenylhexanoate (38)

OH
@) O
O

Following the general procedure 5B compound 38 was obtained from 3-phenyloxetane (1) (27 mg, 0.20 mmol)
and (8R,9S,13S,14S)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-3-
yl acrylate (97 mg, 0.30 mmol). The crude product was purified by column chromatography (25:75
AcOEt/Hexane) to afford 26 mg of (8R,9S,13S,14S)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-cyclopenta[a]phenanthren-3-yl 6-hydroxy-5-phenylhexanoate (38) as colorless oil, (yield = 58%b).

'H NMR (500 MHz, CDCls): 8 7.35 - 7.32 (m, 2H), 7.29 — 7.20 (m, 4H), 6.81 (dd, J = 8.5, 2.6 Hz, 1H), 6.77 (d,
J=25Hz, 1H), 3.76 — 3.74 (m, 2H), 2.94 — 2.86 (m, 2H), 2.86 — 2.80 (m, 1H), 2.55 — 2.44 (m, 3H), 2.41 - 2.38
(m, 1H), 2.29 - 2.27 (m, 1H), 2.19 - 1.93 (m, 4H), 1.91 — 1.82 (m, 1H), 1.77 — 1.42 (m, 10H), 0.91 (s, 3H).

BC NMR (125 MHz, CDCls): § 220.7,172.1,148.5, 141.8, 137.9, 137.3, 128.7, 128.0, 126.9, 126.3, 121.5, 118.7,
67.4,50.4,48.4,47.9, 44.1, 38.0, 35.8, 34.2, 31.5, 31.3, 29.3, 26.3, 25.7, 22.8, 21.6, 13.8.

HRMS (ESI) [M+Na]* calculated for C3yH3sOsNa: 483.2511, found: 483.2510.

39



7. Mechanistic consideration

7.1 Proposed mechanism
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7.2 Mass spectrometry studies

Ph
Q (3), TMSBr, I)\/OTMS
P Zn, NH,CI,
1 MeCN

Reaction conditions: oxetane (1) (0.2 mmol), Zn (3 equiv), NH,CI (1.5 equiv), HME (3) (5 mol%), TMSBr (2 equiv), MeCNyn. (¢ = 0.1 M),
white LEDs, 16 h.

The reaction was setup according to general procedure 5B (without the addition of methyl acrylate). After 15
minutes of light irradiation an aliquot was taken from the reaction mixture and was studied by HRMS.

z15_ap15xx_2c 12 (0.243) Cm (10:17-(1:7+24:26)) 1: TOF MS ES+
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) 0654474 |1245 5654 .
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The HRMS spectrum of the reaction mixture indicates the presence of the catalyst and alkyl-cobalamin derivative:
A and B. The first signal (A) corresponds to a catalyst without its axial ligands (H>O and CN-). The second signal
(B) corresponds to the mass of the Co-alkyl complex.

Conclusion: Co-alkyl complex B is an intermediate in the reaction via the nucleophilic attack of the Co(l) form of
the catalyst on the bromohydrin.
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7.3 Kinetic studies for the model reaction

0 PN HIE (3) OTMS
+ = CN RN ——
J:‘ Zn, NH,CI CN
Ph . Ph
white LEDs
1 39 s15

Reaction conditions: oxetane (1) (0.4 mmol), acrylonitrile (39) (1.5 equiv), Zn (3 equiv), NH,CI (1.5 equiv), HME (3) (5 mol%), MeCNan, (C
= 0.1M), white LEDs, 16h.

The reaction was setup according to general procedure 5B on a 0.4 mmol scale with the addition of dodecane as
an internal standard (65.6 mg). The reaction was monitored by GC/FID for 16h.
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To prove the formation of bromohydrin during the reaction, another kinetics experiment was performed:

OH
e ey tE@ "
Br CN TZn NH,CI CN
PH white LEDs Ph
5b 39 22a

Reaction conditions: bromohydrin (5b) (0.2 mmol), acrylonitrile (39) (1.5 equiv), Zn (3 equiv), NH.CI (1.5 equiv), HME (3) (5 mol%),
MeCNanh. (¢ = 0.1M), white LEDs, 16h.

The reaction was setup according to general procedure 5B on 0.2 mmol scale with the addition of dodecane as an
internal standard (31.0 mg). The reaction was monitored by GC/FID for 16h.

2.5 +
The kinetic for the model reaction

.g 2 ]

©

()

[y

815 -

(<]
e

o
S

S 14

=}
=]

e

S5 -

==o—Bromohydrin
== Product
0 ; 7 7 7
0 200 400 600 800 t [min.]

Conclusion: The kinetic experiments show that oxetane 1 is fully converted into bromohydrin within 15 min,
while the product gradually forms over 10h.
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7.4 Reactions with deuterated reagents

o) @) OTMS
= -\
):‘ * 7 CN Tz ND,CI CN
Ph . Ph
white LEDs
1 39 $16-D

Reaction conditions: oxetane (1) (0.2 mmol), acrylonitrile (39) (1.5 equiv), Zn (3 equiv), ND4CI (1.5 equiv), HME (3) (5 mol%), TMSBr (2
equiv), MeCN (c = 0.1M), white LEDs, 16h.

Reaction was setup according to general procedure 5B on a 0.2 mmol scale using ND4Cl (ND4CI contained 98
atom% of deuterium). After 16 h of light irradiation a small portion was taken from reaction mixture and *H NMR

spectrum was recorded.
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Figure S2 Left) *H NMR fragment of the spectra of product 41; Right) *H NMR spectra of a mixture of products formed in the deuterium
incorporation experiment.
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Found: 285.1501

282.14

274,91 27691 26615
28415

27473
28164 30114 309.00

20494
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Conclusion: The integration 1.15 ppm for signal A (Scheme 7.4.1) in *H NMR indicates 85%-D incorporation at
the o position to the electron-withdrawing group.
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7.5 Experiment with a radical trap

OH
o) . L OH
TEMPO
+ 2 T s O. +
/ 7 CN - 7 NHCl Ph N Lsr
Ph Ph
white LEDs
1 39 S$17 5b - traces

Reaction conditions: oxetane (1) (0.2 mmol), acrylonitrile (39) (1.5 equiv), Zn (3 equiv), NH,CI (1.5 equiv), HME (3) (5 mol%), TMSBr (2
equiv), TEMPO (3 equiv), MeCNan,. (¢ = 0.1M), white LEDs, 16h, reaction was quenched by treatment with 2 equiv of citric acid.

215_ap1636 10 (0.208) Cm (8:22-(1:6+30:33)) 1:TOF MS ES+
100 158.16 7.01es

142.16

Chemical formula: [M+H]* C1sHaoNO:
Calculated: 292.2277
Found: 292.2276

29223

150.16 28418

125.13

143.16 203.23
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Figure S3 HRMS ESI analysis of the product obtained in the radical trap experiment.

Conclusion: Product 40 formed in the reaction of an alkyl radical with radical trap (TEMPO). This result proves
the hypothesis that reaction involves the formation of radicals as intermediates.

7.6 DFT calculations

Computational methods

All the calculations were performed with Gaussian 16 package.'® Geometry optimizations were computed at
BP86/6-31G(d) level of theory with the D3 version of Grimme’s empirical dispersion correction®® and SMD model
of solvation (acetonitrile).?® Frequency analysis was performed at the same level to provide correction to
thermodynamic functions and confirm the nature of optimized structures (minima and transition states featured
zero or one imaginary frequency, respectively). Single point energies were computed at BP86/6-311++G(2df,p)
level of theory with the D3 version of Grimme’s empirical dispersion correction and SMD model of solvation
(acetonitrile). We performed calculations approximating the structure of vitamin B, with Co-corrin complex
bearing 15 methyl groups, reflecting substitution pattern at a rim. Molecular structures were visualized in
CYLview.?
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Optimized geometries, energies and corrections to thermodynamic functions.

(CHs3)1s(corrin)Co(l)

E (BP86-D3/6-31G(d)/SMD (MeCN)) = -2928.476207

E (BP86-D3/6-311++G(2df,p)/SMD (MeCN)// BP86-D3/6-31G(d) )/SMD (MeCN)) = -2929.055031

Zero-point correction=
Thermal correction to Energy=
Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Charge = 0 Multiplicity =1

C
C
C
C
N
H
C
H
C
C
C
N
C
C
C
C
N
C
o
o
o
o
N
o
o
C
H
H
H
H
o
H
H
H
C

2.89754400
4.32154900
4.26251700
2.78793000
2.02450300
4.86289700
2.28356300
3.01207600
2.49413600
0.93415800
0.41910600
-0.08337700
-1.04165600
-1.30149000
1.13851500
0.63021800
0.17694600
-0.92264700
-1.13152600
-2.57044200
-2.73277500
-4.05137400
-1.67218200
-3.61787500
-2.11969200
0.13362200
-1.71270500
-3.73311700
0.98688200
-1.96696200
-3.78893700
-4.51260000
-4.32787800
-3.51816800
-4.43499000

-0.89013600
-0.37444100
1.03989500
1.34632300
0.20488000
1.76141400
2.64114000
3.45778500
-2.21994600
2.97238200
4.40302100
2.04358600
4.21004000
2.74240200
-2.55535300
-3.96442100
-1.63450800
-3.79969000
-2.28213300
2.18974200
0.77390300
0.00952000
-0.04465900
-1.44601100
-1.45814400
0.17300800
4.88677700
-1.51520500
-4.65267600
-1.71458900
3.09594100
2.84733200
3.02279100
4.15315800
0.12620800

0.777035
0.816636
0.817580
0.712422

-0.29398400
-0.60113500
0.04830800
-0.03760400
-0.10706500
-0.53748600
0.00498000
0.03219800
-0.27583900
0.00248900
-0.09404600
-0.00741500
0.39588100
0.06751400
0.03153500
0.29474500
0.13908300
0.12573100
0.49434700
-0.05150700
-0.18785700
-0.41850700
-0.18297900
-0.03094100
-0.35745400
-0.04798000
-0.16144700
1.06756000
-0.49472900
-1.42140600
-0.00058800
-0.79522100
0.96207300
-0.13967700
-1.91517300
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-4.59473700
-3.64244400
-5.37165400
-5.24706200
-5.76132200
-5.99325200
-4.93279400
-4.44330000
-4.18319200
-5.52393500
-4.27887900
-1.38418300
-2.32782100
-0.56217400
-1.42559700
-1.73741900
-2.82074600
-1.52977000
-1.50718700
-1.23666100
-0.96593000
-2.30651700
-0.65542400
1.15320000
0.77695500
2.25635100
0.86198700
3.45455500
4.08338500
4.13307100
2.90590000
5.51996100
5.73634900
6.42273200
5.37169800
4.44598200
3.66182100
5.43122100
4.35025400
4.71232800
5.79099700
4.51624400
4.15164300
-1.25803500
-1.06176100
-2.30011600
-0.59196200
0.40517600
-0.00858400
1.42836900
-0.21664700
1.24219600
2.24270500
0.74306100
1.38283500

1.18281300
-0.27917700
-0.42128600
0.41866900

1.32426400
-0.39795700

0.58478000
-2.56270800
-3.54524200
-2.40586200
-2.61726600
-2.04237000
-2.49966400
-2.45562900
-0.95557300
-4.77514800
-4.60186000
-5.81697500
-4.69174400
-4.08315800
-5.12829500
-3.95686200
-3.42624000
-4.52890400
-5.55303100
-4.57717000
-3.90447800
-3.35380800
-3.11545400
-3.60137200
-4.27487000
-1.18744300
-2.06987800
-0.54938400
-1.52537600
-0.21164200
0.46143200
0.21921000
-1.18585500
1.10853700
0.90176600
2.11854500
0.38263600
4.44049000

5.49049400

4.20314400

3.79098200
4.81255300

5.83200200
4.80205200

4.11822900
5.42830300
5.56174000
6.41455300
5.12309600

-2.19319500
-2.56997000
-2.12662800
0.46843200
0.11089700
0.46585900
1.51453100
-0.67546700
-0.24688700
-0.50259000
-1.76603600
1.99797800
2.33861300
2.60334000
2.18614400
0.99036600
0.86479600
0.68372700
2.06480600
-1.36272200
-1.60087600
-1.59660100
-2.03584700
1.63383800
1.80500600
1.61692000
2.49493500
-0.60036900
-1.47370800
0.23627300
-0.85245400
-0.07342800
-0.69411300
-0.09866600
0.96623300
-2.14020700
-2.53305900
-2.40072500
-2.65155200
1.52603000
1.63937400
1.92823500
2.14333100
1.90767300
2.18832300
2.18492700
2.50476700
-1.59166000
-1.70989500
-2.00873400
-2.18660100
0.70249600
0.25290700
0.68979000
1.75350600
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Styrene oxide

E (BP86-D3/6-31G(d)/SMD (MeCN)) = -384.864461

E (BP86-D3/6-311++G(2df,p)/SMD (MeCN)// BP86-D3/6-31G(d) )/SMD (MeCN)) = -384.988582

Zero-point correction=
Thermal correction to Energy=
Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Charge = 0 Multiplicity =1

C
C
H
O
C
Cc
Cc
Cc
H
Cc
H
Cc
H
H
H
H
H

TS1

2.59533100
1.60678600
1.84491700
2.50307600
0.15006900
-0.80234000
-0.28915200
-2.17236100
-0.46668500
-1.65774100
0.45248500
-2.60404800
-2.90347300
-1.98839300
-3.67300400
2.23992900
3.51035600

-0.05141700
0.61063100
1.62749300

-0.41835300
0.27965900
1.31743200

-1.06059200
1.02058000
2.36132300

-1.35614500

-1.86447300

-0.31668400
1.83613700

-2.40108900

-0.54875600

-0.81139600
0.48680400

E (BP86-D3/6-31G(d)/SMD (MeCN)) =

E (BP86-D3/6-311++G(2df,p)/SMD (MeCN)// BP86-D3/6-31G(d) )/SMD (MeCN)) =

Zero-point correction=

0.134929
0.142323
0.143268
0.102709

0.73801600
-0.15115500
-0.49995400
-0.65813500
-0.09177900
-0.04058400
-0.06860100
0.05100700
-0.07096800

0.01805800
-0.13561600

0.08179000

0.09201200

0.03171400

0.14830600

1.45028900
1.02878200

0.912264
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0.960310
0.961254
0.838326

Thermal correction to Energy=
Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Charge = 0 Multiplicity = 1

ITITIOIIIOIIIIIOIOIOOOOOIOOIIIIOOOOZOOOOOO0Z0000Z000I0IZ0000

2.66648100
2.93247300
1.82334700
0.79523700
1.33159100
1.41448500
-0.50758900
-0.77585500
3.55881000
-1.47303300
-2.80136200
-1.30412100
-3.58924500
-2.52940000
3.16863300
4.11489300
1.90932100
3.13179800
1.79469000
-2.78525900
-1.70930300
-1.80639700
-0.44824900
-0.32853900
0.46971400
0.35016600
-4.32496700
-0.26163900
4.77716800
0.64370900
0.50315200
-0.46255700
-0.25795200
0.19022500
-1.94287100
-2.84265300
-2.44686400
-4.22094500
-2.45362000
-3.82009000
-1.75015400
-4.71348200
-4.90965100
-4.19754700
-5.78707000
0.25270600
1.55327200
-4.22031800
-4.34722600
-4.55728400
-4.91554100
-2.18224100
-3.16449300
-1.44274700
-2.24233700

-1.87273800
-3.33591400
-4.07955900
-2.98895800
-1.73859200
-4.92054200
-3.24335800
-4.29013600
-0.81049800
-2.27721300
-2.60621900
-0.93721000
-1.26721800
-0.29009400
0.50699100
1.68416600
0.82428500
2.91062900
2.26524400
1.04573200
1.94829600
3.47471300
1.52027100
3.89655000
2.66947900
-0.12122500
-1.41977100
3.96621500
1.77524900
2.72699400
-0.02962000
-1.00142800
-2.05745800
-0.52529700
-0.70624400
-1.67841100
0.54013100
-1.41068200
-2.64912900
0.81719900
1.28445500
-0.15923000
-2.18017100
1.79413500
0.05470300
1.03073900
-0.31499200
1.54228700
2.27953400
2.02348400
0.71782800
3.77408200
3.33912200
3.35139200
4.86397000

0.21649600
0.63178100
-0.17568100
-0.36595800
-0.21300800
0.41546700
-0.78474000
-0.96091100
0.31899300
-1.05262800
-1.71921300
-0.81335300
-1.53166400
-1.02157800
-0.09387100
-0.26696300
-0.38327400
-0.26049600
-0.79289600
-0.72721100
-0.44694400
-0.24320800
-0.34810400
-0.56238700
-0.10900900
-0.37107000
-0.71609200
-1.66531200
0.61418900
0.98084500
2.05863300
2.62253300
2.33699600
3.76603000
2.52123200
2.04986300
2.94371700
1.98631500
1.71905700
2.87305700
3.34529200
2.39302800
1.61848000
3.19665900
2.34059600
2.11130700
1.98922700
-0.67853600
0.12990200
-1.61500800
-0.45349700
1.22920800
1.47907100
1.93240300
1.40216700
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-2.75932000
-3.81528600
-2.49431600
-2.66989200
0.11330000
1.10854300
-0.58975200
0.16993400
1.64829700
1.57413700
2.50684700
0.73694500
3.63955300
2.91502500
4.58860200
3.82538400
3.00319200
3.99037100
2.30137400
2.66626800
5.03621800
5.72024400
5.65530500
4.46747600
4.96403200
4.96449400
5.65396500
5.40561600
4.32852000
5.07778100
4.27136900
4.69802300
2.62071200
1.58791400
2.73490100
3.30759200
2.25724500
3.00178600
1.38009700
2.69069100
-4.36594800
-5.01080800
-5.02204800
-3.68584900
-3.55029000
-4.54032100
-3.00156900
-3.70963000
-2.49348400
-1.84711500
-3.41593500
-1.96214500

4.22058200
4.15367000
5.29429600
3.83830100
5.23124500
5.52338000
6.04053300
5.18434700
2.32022300
3.35749300
1.83873400
1.77296600
4.09610600
4.92908900
4.47560200
3.83004500
3.36364600
3.69924200
4.20582300
2.53758700
1.50347000
2.36320900
0.59748000
1.39029200
-0.99408500
-1.61762300
-1.46412800
-0.02630400
-3.92753200
-3.59624000
-5.02887700
-3.67493300
-3.45454600
-3.13381800
-4.50411100
-2.82840900
-4.61633800
-5.42651400
-5.01986800
-3.80900900
-0.81182300
-1.63270100
0.04562600
-0.52107200
-3.78941200
-3.90885400
-4.73998600
-3.62622100
-2.95176600
-3.84666300
-3.17381300
-2.12731500

-1.19993400
-0.89452100
-1.21209700
-2.23272600
0.04149400
-0.33340100
-0.22838000
1.14311800
-2.32707900
-2.69350800
-2.82123600
-2.62505000
-1.09632300
-1.08297400
-0.67473200
-2.14943700
1.21316800
1.58053700
1.33106600
1.86684100
-1.49283100
-1.60293600
-1.36735500
-2.43102100
0.87006400
1.77873400
0.14598200
1.15403300
0.35317700
1.08746100
0.42960700
-0.65507800
2.14807600
2.37162500
2.47857900
2.74447300
-1.55934700
-1.47160800
-2.09564600
-2.17770600
-2.78192200
-3.14427800
-2.57099200
-3.60097800
-1.07613400
-1.55506600
-1.20502700
0.00361400
-3.20065600
-3.24278200
-3.76628700
-3.70859400
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Oxetane

E (BP86-D3/6-31G(d)/SMD (MeCN)) = -193.111200

E (BP86-D3/6-311++G(2df,p)/SMD (MeCN)// BP86-D3/6-31G(d) )/SMD (MeCN)) = -193.180285

Zero-point correction=
Thermal correction to Energy=
Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Charge = 0 Multiplicity = 1

OIITIIITITITOOO

TS2

-0.00008000
-1.04163700
1.04163900
-0.00010100
-0.00013500
-1.68501800
-1.68406300
1.68500800
1.68407500
0.00008800

1.08145900
-0.05973800
-0.05959400

1.71644700

1.71731200
-0.12539100
-0.12530500
-0.12514600
-0.12508100
-1.08819900

0.084291
0.088597
0.089542
0.056243

-0.00020500
0.00020000
0.00020600

-0.90022000
0.89919900
-0.90018700
0.90129100

-0.90020000
0.90128800

-0.00029700

E (BP86-D3/6-31G(d)/SMD (MeCN)) = -3121.572096

E (BP86-D3/6-311++G(2df,p)/SMD (MeCN)// BP86-D3/6-31G(d) )/SMD (MeCN)) = -3122.22262

Zero-point correction=
Thermal correction to Energy=
Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Charge = 0 Multiplicity =1

OIZ0000

-2.72425500
-4.20670400
-4.26477900
-2.83997500
-1.97121500
-4.97000800
-2.47436100

-1.21924800
-0.84451900
0.51660200
0.99132500
-0.04824600
1.20899200
2.33206100

0.860382
0.905161
0.906106
0.790597

-0.09687800

0.10768200
-0.65130600
-0.51214000
-0.31777800
-0.15531700
-0.58911000
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-3.28206500
-2.17469300
-1.17428800
-0.83933200
-0.06498000
0.68031900
1.06801500
-0.78168800
-0.13145500
0.07852300
1.39716500
1.44982000
2.37819800
2.69490400
4.08991900
1.74521400
3.82843900
2.34395500
-0.08689500
1.20514800
3.94507300
-0.41765100
2.23184500
-0.27068900
-0.79869500
-1.58585100
3.48404700
4.20634700
4.05560100
3.08543900
4.42972700
4.46606200
3.67700800
5.41794600
5.24068200
5.64358600
6.07461200
4.92166600
4.77742300
4.62968700
5.83243200
4.62263100
1.67793400
2.66306800
0.90277400
1.61927900
2.30361600
3.36543800
2.19190300
2.07018100
1.73649900
1.56892100
2.78924900
1.09385600
-0.59728400
-0.11415400
-1.68870000
-0.37688000
-3.00779600
-3.69920700

3.05969700
-2.49076200
2.81452800
4.29763400
2.01668100
4.26863700
2.84181000
-2.69285100
-4.04600600
-1.68928800
-3.71659200
-2.19035200
2.43001900
1.03536400
0.41755500
0.10056000
-1.06200200
-1.25449500
0.12441600
5.01775500
-1.07124500
-4.74888600
-1.52775500
-0.21480600
1.14681300
1.56415300
3.46998300
3.24490200
3.53393500
4.47458000
0.51274700
1.56625000
-0.00712900
0.06348400
0.99878300
1.93983400
0.27273400
1.17476900
-2.10080000
-3.08843300
-1.81479800
-2.21644300
-1.94625500
-2.31553400
-2.44738700
-0.86355600
-4.62161900
-4.34768800
-5.67353700
-4.57439100
-3.93346100
-4.99407500
-3.69780900
-3.32011700
-4.68383100
-5.66424900
-4.84958200
-4.04611700
-3.70247700
-3.47044600

-0.71239900
-0.00625100
-0.48433100
-0.39080300
-0.33927700
-0.70950600
-0.33074000
-0.28778400
-0.52317400
-0.40601000
-0.36011100
-0.75531800
-0.12027500
-0.01672100
0.20828800
-0.07351500
-0.24142700
0.08591100
-0.20017700
-0.09182200
-1.34200700
0.28128500
1.15110500
2.07799200
2.54276600
1.88980200
-0.06243300
0.73905900
-1.00668300
0.14504900
1.71719900
2.04478200
2.33713300
1.92348200
-0.63955300
-0.23426000
-0.65959000
-1.68249900
0.36042900
-0.10746300
0.19583100
1.44742100
-2.26122100
-2.59064200
-2.86178500
-2.46960500
-1.20854600
-1.08172400
-0.88735500
-2.28445700
1.13358900
1.39609200
1.36091500
1.79237800
-1.85007600
-2.00543600
-1.82538200
-2.72245000
0.37696400
1.20262400
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TMSBr

/

-3.61136000
-2.36409600
-5.27913400
-5.42580600
-6.24660100
-5.04193700
-4.41572000
-3.72410400
-5.45165700
-4.23970000
-4.63026700
-5.67143300
-4.52338000
-3.95918100

1.03923300

0.75498500

2.12596100

0.52410300
-1.04378300
-0.77215600
-2.09812300
-0.41366600
-1.68185800
-2.73403400
-1.30303500
-1.66881400

0.03746000
-0.97059100

0.78481300
-1.22978500
-1.13186500
-2.33622900
-0.39644100

-4.09683500
-4.52457400
-1.82510300
-2.67764100
-1.29368500
-2.21943600
-0.57995500
0.20020800
-0.24062900
-1.49625800
0.42296000
0.08693400
1.41558800
-0.27959900
4.51448600
5.53301100
4.40066000
3.78887700
4.73634400
5.80167300
4.60752500
4.13864100
5.19718000
5.22264400
6.23489400
4.85177800
1.86947100
-1.04396300
-0.45911800
0.70004100
1.49431000
0.45017900
-0.41026900

-0.46059000
0.72751200
-0.40258900
0.27725700
-0.46493900
-1.40517000
1.62322700
1.99048600
1.81059500
2.21365900
-2.15016300
-2.29649400
-2.62281300
-2.67750800
-2.19171700
-2.50918500
-2.34746600
-2.84737300
1.08459600
1.20670600
1.38824300
1.76783000
-1.30925800
-0.97363900
-1.27928400
-2.35702200
2.56177900
1.95139400
2.17221200
3.94191000
4.73427600
3.92365200
4.12948600

E (BP86-D3/6-31G(d)/SMD (MeCN)) = -2981.298478

E (BP86-D3/6-311++G(2df,p)/SMD (MeCN)// BP86-D3/6-31G(d) )/SMD (MeCN)) = -2983.804338

Zero-point correction= 0.109642
Thermal correction to Energy= 0.118528
Thermal correction to Enthalpy= 0.119472
Thermal correction to Gibbs Free Energy= 0.075902
Charge = 0 Multiplicity =1

Si 0.83574600 -0.00003600 -0.00008600

C 1.39015300 1.03230800 -1.47175900

H 2.49629700 1.05747800 -1.50605100

H 1.02739200 0.60311000 -2.42256300

H 1.02582400 2.07194800 -1.39274900

C 1.39066200 0.75834300 1.62973400

H 1.02780900 0.16953200 2.49085900
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2.49683700
1.02703300
1.39013900
2.49628200
1.02641900
1.02693400
-1.43934300

Br(CH2)s0TMS

o—?— .

T
o

0.77664000
1.79598800
-1.79076500
-1.83318100
-2.39995400
-2.24185900
0.00004300

1.66772500
1.73420900
-0.15823300
-0.16151400
0.68816700
-1.09867400
0.00009500

E (BP86-D3/6-31G(d)/SMD (MeCN)) = -3174.442469

E (BP86-D3/6-311++G(2df,p)/SMD (MeCN)// BP86-D3/6-31G(d) )/SMD (MeCN)) = -3177.023972

Zero-point correction=
Thermal correction to Energy=
Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Charge = 0 Multiplicity = 1

WITITOIIITOIIITOLOIIIIIITOOON

=

0.93136100
-0.42712700

2.07259700

0.99508200

0.99530700
-0.51017400
-0.51008500

2.08082600

2.08058300
-1.45593200
-3.09280600
-3.48576700
-2.92745700
-4.56417900
-3.23556300
-4.03905100
-5.12909600
-3.79993200
-3.80120500
-3.48572800
-3.23495200
-4.56438100
-2.92832600

3.84578800

-0.24491100
0.47061300
0.76248800

-0.89357300

-0.89397500
1.12197300
1.12297300
1.39643100
1.39668600
-0.52961400

-0.07269700
0.93849900
1.89255600
1.18369400
0.37674600

-1.70086200
-1.51327100
-2.30576800
-2.30376700
0.93650200
0.37413800
1.18065100
1.89106500

-0.16416800

0.196034
0.210523
0.211467
0.151908

0.00027200
-0.00001700
0.00022500
0.89249100
-0.89164200
-0.89586100
0.89511500
0.89997700
-0.89935700
0.00058300
-0.00007800
1.54725000
1.56812800
1.58395500
2.46625000
0.00097200
-0.00001200
-0.89286400
0.89650100
-1.54868400
-2.46714400
-1.58569200
-1.57034400
-0.00009100
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E (BP86-D3/6-31G(d)/SMD (MeCN)) = -6102.942436

E (BP86-D3/6-311++G(2df,p)/SMD (MeCN)// BP86-D3/6-31G(d) )/SMD (MeCN)) = -6106.094499

Zero-point correction=
Thermal correction to Energy=
Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Charge = 0 Multiplicity = 1

TOIITOOIIIIQOOOZOO0O0O000ZO0000Z000I0O0OIZ0000

-0.03532700
-1.31606300
-2.16924600
-1.60628100
-0.34921800
-3.23970200
-2.30013600
-3.29588000
1.20716900
-1.84811700
-2.71680700
-0.64181900
-1.65445100
-0.54323600
2.28638500
3.72222000
2.12258900
4.31216400
3.42224400
0.45659400
1.58719800
2.75519700
1.70586400
3.82512700
2.96023200
0.66186200
-2.08654700
4.33131700
3.74521100
2.68570800
-0.01911700
-1.34385900
-1.87273200
0.87356600
0.11451700
0.36427700
0.62830500

-2.51440400
-3.34534800
-2.35258000
-1.02459500
-1.14153500
-2.43751100
0.17246200
0.11360400
-3.00617100
1.42086000
2.67243700
1.63159000
3.77298400
2.99546200
-2.10822800
-2.53338300
-0.79097800
-1.27993800
-0.11282000
3.59096900
2.82909700
3.32665600
1.53039700
2.21674400
0.98533000
0.29985500
4.55165500
2.51428000
-3.38252100
0.50580900
-0.73015300
0.00023100
-0.18408700
-0.21827900
-1.60907000
5.07272100
5.27308700

0.974500
1.029556
1.030500
0.891014

-1.50012100
-1.72107500
-2.56659300
-2.12463800
-1.59409200
-2.29900900
-2.27499800
-2.72495900
-1.12041200
-1.86129800
-1.89949400
-1.24012900
-1.62775400
-0.93051000
-0.83048900
-0.57228500
-0.74138100
0.16587400
-0.40918800
-0.17101900
0.26893400
1.14351700
-0.02240500
0.85802400
0.57056200
-0.88716800
-0.97571100
-0.08018100
0.13555900
1.52696500
1.39691600
1.42406600
0.47347900
1.74183800
0.77747600
0.15095200
1.20240700
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1.03827600
-0.65564300
2.29061900
1.44047300
1.96540000
3.10600300
3.35696000
2.77165900
4.36860900
3.45558900
4.88153500
5.67723400
5.36339500
4.44549600
3.97784300
4.94654800
4.11409400
3.25815400
5.82020400
6.19668100
6.36998200
6.08005000
4.06478700
4.62626500
4.41775200
2.99733200
4.42281400
5.46109900
3.88783900
4.44506000
1.45302300
0.65852400
1.50598900
2.39887600
-1.20559200
-0.84404200
-2.21223900
-0.54426800
-1.97030600
-2.17190000
-2.92823100
-1.30938100
-2.02525400
-2.44099000
-2.56724700
-0.96378200
-1.07893500
-1.85932400
-0.28443000
-0.63840600
-3.70515600
-4.28392400
-4.41575100
-3.17531700
-3.51263200
-4.27699800
-4.04273900
-2.86505300
-1.15078000
-2.32309300

5.68494600
5.45818900
3.32224100
4.01228200
2.31602200
3.65259100
4.69930700
5.54683700
4.77749600
4.81427600
2.03848300
1.34912900
3.00274500
1.63128800
0.51795600
1.01611300
-0.24519900
1.26476900
-1.09986700
-0.20184500
-1.97065700
-1.00497600
-1.50454100
-2.39922800
-0.65551800
-1.68101300
-3.01568500
-3.32761500
-3.88899800
-2.23891100
-4.49719700
-4.97192500
-5.03298700
-4.68918400
-4.71995100
-5.50337600
-5.02885300
-4.69702900
-3.50999900
-2.52598900
-4.05619400
-4.06590100
-2.49239000
-3.44719200
-1.67148200
-2.43487100
4.45570400
5.01355100
5.16886900
3.70980000
2.60027300
3.54011400
1.76738000
2.43723700
2.84431900
2.05273700
3.81418500
2.80048300
1.08674900
-0.34845000

-0.47607900
0.00273000
2.62203200
2.76363800
2.94343700
3.29078100
0.77549700
1.16443000
1.21552600
-0.31880000
1.95070300
1.62248300
2.19547100
2.87972600
-1.70224400
-1.53210400
-2.48438300
-2.08108100
-0.06657700
0.45329700
0.33565300
-1.13334100
1.67843400
2.00596200
2.28761000
1.91522400
-1.86101600
-1.65191000
-2.27471200
-2.64339400
-0.95434600
-0.35549900
-1.91872600
-0.42644800
-2.40722500
-1.72470000
-2.74440500
-3.28980400
-0.32084800
0.13716500
-0.40767900
0.36703600
-4.09870300
-4.46463600
-4.60119700
-4.40218300
-2.88836500
-3.43515500
-2.60763500
-3.57480800
-0.70514600
-0.62849300
-0.84418700
0.25092700
-3.20420800
-3.30233200
-3.20541700
-4.09635800
1.47401900
2.56350300
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Br-

-1.85084400
-2.57230400
-3.48892100
-4.97741200
-4.82911200
-4.21615200
-4.36798900
-5.83102700
-6.14000800
-7.15118700
-6.23257900
-5.78968000
-5.59577400
-4.87360300
-5.75594400
-6.55590000

0.18405500

-0.16245000
-1.42760400

0.48702000
-0.16157900
-1.05888500
-0.49304600
-2.05381400
-1.21223300

1.31813600

0.99203800

1.81507100

2.06906500
-1.38999600
-2.21450000
-0.89775800
-1.84195100
-2.21319500

3.54469800
2.52604400
2.45270300
1.96779300

0.30869300
-0.41464900
0.43767000
-0.13601700
1.86639600

1.55828600
2.84982800
1.13641700
3.26677300
3.41565500
4.24388700
2.95236900
3.26409200

E (BP86-D3/6-31G(d)/SMD (MeCN)) = -2572.098445

E (BP86-D3/6-311++G(2df,p)/SMD (MeCN)// BP86-D3/6-31G(d) )/SMD (MeCN)) = -2574.565447

Zero-point correction=
Thermal correction to Energy=
Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Charge = -1 Multiplicity = 1
0.00000000 0.00000000 0.00000000

Br

0.000000
0.001416
0.002360
-0.016176

(CH3)1s(corrin)Co(111)-(CH2)s-OTMS - 11

E (BP86-D3/6-31G(d)/SMD (MeCN)) = -3530.848806

E (BP86-D3/6-311++G(2df,p)/SMD (MeCN)// BP86-D3/6-31G(d) )/SMD (MeCN)) = -3531.554037

Zero-point correction=
Thermal correction to Energy=
Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Charge = 1 Multiplicity =1
-0.02249300 2.94578400 0.56731500
-1.26055000 3.83448300 0.79396800
-1.99019900 3.03923100 1.91991900

C
C
C

0.975627
1.028655
1.029599
0.895520
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-1.49916200
-0.30972500
-3.08635900
-2.19102000
-3.14596300
1.16015500
-1.78157500
-2.65022200
-0.61752400
-1.60458100
-0.52570600
2.23928900
3.67138500
2.09447200
4.28951400
3.39537900
0.44897400
1.57553200
2.75241100
1.69954900
3.81611500
2.94333500
0.62688600
-2.06725900
4.31950800
3.67918000
2.65059700
-0.10987800
-1.50413400
-2.14990600
0.57962800
-0.10151000
0.35299800
0.61322600
1.02825200
-0.66741600
2.29087300
1.44390300
1.96903400
3.11396200
3.35453800
2.77525700
4.36884000
3.44659300
4.87529600
5.66173000
5.36792300
4.43976300
3.92549200
4.89914200
4.04352700
3.20640600
5.79129600
6.17762200
6.34861000
6.02593300
4.07745900
4.62863600
4.45277600
3.01076800

1.63849000
1.63282000
3.10245700
0.50613700
0.67352300
3.32000300
-0.80908300
-2.00915400
-1.17019800
-3.15689300
-2.56653700
2.37700300
2.73719100
1.08357500
1.34095100
0.34483500
-3.32175100
-2.68512600
-3.38139100
-1.36398600
-2.22674000
-0.96783500
0.05387000
-4.05247300
-2.26888600
3.37333700
-0.74583300
0.23962100
-0.34953400
0.07387000
-0.27009800
1.32261300
-4.83619000
-5.27912400
-5.28117600
-5.17123400
-3.75064000
-4.45724000
-2.85890200
-4.23586000
-4.61111800
-5.53226600
-4.79105500
-4.44256200
-2.32667400
-1.56671700
-3.31570700
-2.17985900
0.06795500
-0.44754100
1.00644900
-0.56735100
1.24140300
0.23879600
1.97631700
1.43705600
1.16371400
1.95561600
0.19244300
1.25009800

1.66095600
0.99226900
1.79515000
2.08333600
2.58902200
-0.05197900
1.89097400
2.24207300
1.26632900
2.16810600
1.26708200
-0.17685400
-0.53537800
0.05215500
-0.91556800
-0.08222000
0.62946200
0.00302700
-0.71175100
-0.04169900
-0.71891000
-0.75841200
0.47651300
1.72018600
0.26558500
-1.43944100
-1.80068600
-1.34562800
-1.42370900
-0.63518200
-2.04186100
-1.56994600
0.66410100
-0.31020700
1.41708200
0.90179200
-2.14447900
-2.11639300
-2.71181100
-2.69849300
-0.00189600
-0.16733400
-0.40291300
1.08574600
-1.81844900
-1.67771300
-1.80146400
-2.82200200
1.33993700
1.31464200
1.90367200
1.88619300
-0.60847700
-0.86033300
-1.21732500
0.45004000
-2.43730600
-2.97619800
-2.79924300
-2.71612800
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4.35294000

5.38644800

3.80504000

4.38414200

1.37067800

0.48537300

1.58628400

2.21409800
-1.04015600
-0.76652800
-1.98634200
-0.26219800
-2.10641300
-2.32231700
-3.06720500
-1.57465600
-1.62490000
-1.98089000
-2.09527100
-0.53147500
-0.97017700
-1.72823100
-0.19174400
-0.49879000
-3.68983900
-4.29968900
-4.36459600
-3.19618800
-3.38624100
-4.15560700
-3.90275700
-2.70119900
-1.46279900
-2.19901700
-1.55900700
-2.36503100
-3.42683200
-4.93994400
-4.84144000
-4.34345100
-4.29781200
-5.86378400
-6.02133900
-7.05849600
-6.05617500
-5.64283900
-5.62143500
-4.94735600
-5.73857800
-6.61132400

3.54980500
3.81039100
4.49251900
3.00013400
4.71947400
5.07070600
5.46063300
4.74171300
5.30632300
5.93339500
5.70959200
5.41988500
3.74911900
2.69751500
4.27798100
4.21043400
3.44699800
4.46494200
2.74947900
3.41313700
-3.55153100
-3.96567900
-4.31895300
-2.67780700
-2.18515000
-3.08808200
-1.31317600
-2.29685400
-1.87969900
-1.08916100
-2.82599600
-1.63477300
-1.44072000
-0.11390700
-0.47391100
0.97236600
-0.85897400
-0.18764900
1.05598000
0.64458000
1.96785600
1.36459200
-1.66086600
-1.33345500
-2.40439500
-2.16752800
0.69790700
1.51532700
0.00303000
1.14497200

0.58657000
0.30114200
0.75878200
1.54182900
-0.60251600
-1.15589000
0.18744300
-1.30932400
1.18693300
0.32570600
1.59131700
1.96038800
-0.50600800
-0.76592200
-0.36787900
-1.35608000
3.36530800
3.59737700
4.08059000
3.52201300
3.52053000
4.20717000
3.37022500
4.00572800
1.10078900
1.28805100
1.05026600
0.11931100
3.58536800
3.53361000
3.82612500
4.41445600
-1.25570700
-2.77647000
-3.60581800
-2.93763600
-2.82521500
-2.45862400
-1.03800700
-0.14216600
-1.34206700
-0.74639100
-1.99948300
-1.79777600
-2.81702900
-1.09302400
-3.98390700
-4.30234900
-4.83600300
-3.77175800
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(CHa)ss(corrin)Co(ll)

E (BP86-D3/6-31G(d)/SMD (MeCN)) = -2928.348697

E (BP86-D3/6-311++G(2df,p)/SMD (MeCN)// BP86-D3/6-31G(d) )/SMD (MeCN)) = -2928.92078

Zero-point correction=
Thermal correction to Energy=
Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Charge = 1 Multiplicity = 2

TTOIIIOIIIIQOOZOO0O0O000ZO0000Z000I0O0OIZ0000

2.90498200
4.33074400
4.26947300
2.79671400
2.04706500
4.86572800
2.29062500
3.02054400
2.48974000
0.94221900
0.44122000
-0.08344700
-1.03607500
-1.30022400
1.12923900
0.62396100
0.16984700
-0.93442400
-1.14172000
-2.56676400
-2.73603700
-4.06283500
-1.69976200
-3.63172100
-2.13591700
0.13802700
-1.68965200
-3.73428700
0.97070400
-1.98750900
-3.78371400
-4.51296900
-4.31049500
-3.51184000
-4.45785200
-4.61600400
-3.67608400

-0.90195900
-0.38391700
1.02558600
1.33400800
0.19558500
1.75674000
2.63069000
3.44349700
-2.22584700
2.97223700
4.40810400
2.06585400
4.22043600
2.75671600
-2.56176500
-3.96906400
-1.65986700
-3.80651400
-2.28414600
2.20189600
0.77819600
0.01647400
-0.05101600
-1.44177500
-1.46734800
0.17678200
4.89938500
-1.50390900
-4.65652700
-1.73777600
3.10797400
2.84977100
3.04383200
4.16230400
0.12971400
1.18456200
-0.28674200

0.778592
0.818236
0.819181
0.713227

-0.30446300
-0.59130600
0.07486500
-0.00989800
-0.09529300
-0.50045800
0.03041200
0.07654000
-0.31325300
-0.00210200
-0.07837300
-0.04190800
0.36969000
0.03320100
0.01082000
0.28788100
0.13702400
0.14738100
0.50344300
-0.08441900
-0.20907000
-0.40895700
-0.21148100
-0.01861200
-0.35957600
-0.07992700
-0.20384900
1.08110400
-0.50509300
-1.42051800
-0.03237600
-0.81770300
0.93685100
-0.18678500
-1.90262600
-2.18636600
-2.56295600
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-5.39974800
-5.23870700
-5.75774300
-5.98363800
-4.90516500
-4.46922800
-4.20807800
-5.54618100
-4.31688300
-1.37903300
-2.32577500
-0.55804400
-1.41152100
-1.73310700
-2.81756100
-1.53149300
-1.48357600
-1.27497500
-1.00784400
-2.34909500
-0.70651700
1.17610900
0.79969000
2.27818800
0.89894100
3.43684800
4.07101000
4.10597000
2.87792000
5.51724400
5.73246900
6.42237400
5.35620000
4.46260900
3.68551900
5.45203200
4.36788000
4.70791000
5.78559800
4.51320500
4.14579800
-1.29103600
-1.09133000
-2.34196700
-0.64617800
0.47611400
0.07655000
1.51081300
-0.13671500
1.25567500
2.26529700
0.76088200
1.36958800

-0.41456800
0.44258500
1.34316800

-0.37414700
0.62044600

-2.55690100

-3.53705100

-2.39245300

-2.61785200

-2.01522200

-2.45612900

-2.43019200

-0.92535600

-4.76764100

-4.59258600

-5.81318300

-4.66785900

-4.10670500

-5.15453200

-3.98432700

-3.45963700

-4.51409200

-5.53465900

-4.56482200

-3.87907900

-3.36093000

-3.10421000

-3.63557600

-4.26728400

-1.21131600

-2.08537600

-0.57718700

-1.56127200

-0.20144200
0.48069300
0.22820600

-1.16811600
1.07920500
0.86975500
2.08541000
0.34613100
4.44175700
5.48869500
4.21469800
3.78378700
4.84116100
5.86680100
4.82888700
4.16707600
5.40423800
5.54166500
6.39192700
5.07162000

-2.09363500
0.49456000
0.13279600
0.51492200
1.53235500
-0.64863400
-0.21540900
-0.46315200
-1.74030100
2.00377500
2.35496000
2.60880200
2.18025600
1.04086800
0.92956400
0.74483700
2.10943700
-1.33166100
-1.55983800
-1.54604700
-2.02503500
1.62272700
1.80844200
1.58487200
2.48041300
-0.66486100
-1.52812200
0.17016700
-0.94426000
-0.06260000
-0.69475900
-0.07214800
0.97080300
-2.12826400
-2.51897700
-2.37047600
-2.65270800
1.55658200
1.66461000
1.96772900
2.16315000
1.87750100
2.16374600
2.12597000
2.48783700
-1.56919500
-1.67211200
-1.95529400
-2.19528600
0.76234300
0.33636200
0.76169300
1.80787100
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(CH2)sOTMS

E (BP86-D3/6-31G(d)/SMD (MeCN)) = -602.403478

E (BP86-D3/6-311++G(2df,p)/SMD (MeCN)// BP86-D3/6-31G(d) )/SMD (MeCN)) = -602.549784

Zero-point correction=
Thermal correction to Energy=
Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Charge = 0 Multiplicity = 2

IITITITOIIIOIIIONOIIOIIOONO

3.96232800
2.72313500
2.70404100
2.67767000
1.44093000
1.45521100
1.40476900
0.30612600
-1.26904200
-1.55187500
-0.89272200
-2.59714700
-1.36445800
-1.54961300
-1.36859000
-2.59321900
-0.88647900
-2.39330100
-2.21951700
-2.23059900
-3.45524900
4.02787700
4.86636300

-0.22748700
0.59571600
1.39475100
1.11908500

-0.24378400

-1.05167700

-0.72994700
0.61458500
0.00254500

-1.40173300
-2.26566900
-1.76049900
-1.06772400

-0.62229300
0.17729500

-0.96869600

-1.47203200
1.46597000
2.29952500
1.84531500
1.16842600

-1.20459000
0.16580600

0.189658
0.202598
0.203542
0.150106

0.02902600
-0.08527000
0.68063500
-1.07029400
0.03268000
-0.73025800
1.03046200
-0.16174100
0.00065300
-1.23244800
-1.02840300
-1.17642900
-2.26982300
1.76239500
2.50443300
1.88665400
2.00854900
-0.37709400
0.32800300
-1.40262700
-0.29203300
-0.46410100
0.50429800
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TD DFET calculations

Three lowest singlet exited states for intermediate |1 were calculated at TD-BP86-D3/6-311++G(2df,p) level of
theory including solvation (acetonitrile) with SMD model.

(CHs)as(corrin)Co(l11)-(CH2)s-OTMS — 11 (vertical excitation)

Excitation energies and oscillator strengths:

Excited State 1:  Singlet-A  2.2335eV 555.11 nm f=0.0225 <S**2>=0.000
189 ->193  -0.13359
190 -> 192 0.31747
191 ->192 0.50814
191->193  -0.32300
Total Energy, E(TD-HF/TD-DFT) = -3531.47195770

Excited State 2:  Singlet-A  2.2995 eV 539.18 nm f=0.0211 <S**2>=0.000
189 ->193  -0.13850
190->192  -0.21775
191 -> 192 0.40684
191 -> 193 0.49373

Excited State 3:  Singlet-A  2.3412 eV 529.57 nm f=0.0161 <S**2>=0.000
189 -> 192 0.18852
190 -> 192 0.56898
191 ->192 -0.11554
191 -> 193 0.32439
191 ->194  -0.12033
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Simulated UV spectrum of |1 calculated for 20 excited states at TD-BP86/6-311++G(2df,p)level of theory
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(CHs)1s(corrin)Co(l11)-(CH2)s-OTMS — 11 (Relaxed)

Geometry of the Il was optimized at TD-BP86-D3/6-31G(d) (root=1) including solvation (acetone) with SMD
model. Frequency analysis was performed at the same level to provide correction to thermodynamic functions
Then the energy of the lowest singlet exited state was calculated employing TD-BP86-D3/6-311++G(2df,p).

E (TD-BP86-D3/6-31G(d)/SMD (MeCN)) = -3530.776482
E (TD-BP86-D3/6-311++G(2df,p)/SMD (MeCN)// TD-BP86-D3/6-31G(d) )/SMD (MeCN)) = -3531.471958

Zero-point correction=
Thermal correction to Energy=
Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Charge = 0 Multiplicity =1

C
C
C
C
N
H
o
H
o
o
C
N
C
C
C
C
N
o
o
o
o
o

-0.05597300
-1.25993200
-1.99762400
-1.55005400
-0.36947900
-3.09307800
-2.20301800
-3.16008300
1.16713300
-1.77739600
-2.64637500
-0.57321200
-1.58050100
-0.48976600
2.22604300
3.65744300
2.11913500
4.27985300
3.40347700
0.47318100
1.56450100
2.74212900

2.95315800
3.87600000
3.07513100
1.66692400
1.66558000
3.17258000
0.52747200
0.68409000
3.31830700
-0.79239700
-2.00120800
-1.17858900
-3.13648400
-2.56155600
2.37490400
2.72325500
1.07964200
1.33021700
0.32734900
-3.33208100
-2.70093200
-3.38597800

0.972234
1.026142
1.027087

0.51546400
0.78692900
1.90783500
1.61765700
0.89620700
1.79710400
2.06337300
2.57039200
-0.08187300
1.90868300
2.23338800
1.35501900
2.23810900
1.34147900
-0.14438300
-0.51844500
0.18125100
-0.88594700
-0.03346700
0.67083200
0.01437600
-0.70763400

0.890414
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o

1.68264000
3.80329900
2.93261700
0.54621400
-2.01988600
4.30699200
3.67207100
2.66746800
-0.06985200
-1.45791300
-2.09475000
0.61606800
-0.08474800
0.35610100
0.64473900
0.99176200
-0.67878000
2.27591500
1.43119100
1.94702300
3.09684600
3.34981200
2.76733700
4.36102300
3.44894400
4.86374300
5.64993400
5.35710900
4.42969000
3.97404300
4.94238100
4.11635900
3.26313700
5.78530900
6.17799700
6.33082600
6.02715000
4.05964400
4.60514700
4.43758600
2.99162700
4.32515200
5.36495500
3.78276400
4.33483600
1.39001300
0.50315600
1.62251600
2.22640900
-0.98382400
-0.69911200
-1.91045200
-0.19281900
-2.12434500
-2.37963800
-3.06413100
-1.58913400
-1.60470200
-1.92173000
-2.09280400

-1.36888500
-2.22863500
-0.96386400
0.06131100
-4.05485500
-2.27769300
3.36061400
-0.71885500
0.26197000
-0.35823300
0.08192200
-0.26193400
1.34616800
-4.84532400
-5.29931600
-5.30085200
-5.16375700
-3.74673300
-4.45645500
-2.85136800
-4.22456600
-4.61818500
-5.53793400
-4.79983700
-4.45293900
-2.32429600
-1.56447600
-3.31304500
-2.17526800
0.01282700
-0.50980400
0.93691700
-0.63106400
1.24408100
0.24564200
1.98568200
1.43843900
1.15067000
1.94656000
0.18276100
1.23525600
3.53341800
3.78363600
4.48066500
2.98215800
4.71238000
5.07268100
5.45678900
4.72428100
5.33087000
5.96274400
5.75884900
5.40323200
3.84701800
2.80856600
4.40531900
4.30847300
3.45300600
4.47957800
2.76133600

-0.05812700
-0.71135400
-0.74307600
0.37220200
1.81377100
0.27211800
-1.42055500
-1.78778200
-1.45820900
-1.45747300
-0.67115100
-2.14333600
-1.67555700
0.70809600
-0.25278400
1.49026600
0.90717200
-2.14076100
-2.11111000
-2.69863700
-2.70482500
-0.00767800
-0.17047400
-0.41592800
1.07988200
-1.81009200
-1.66623800
-1.79555900
-2.81404300
1.36360000
1.30109900
1.94574300
1.91143900
-0.59157900
-0.85000900
-1.20302500
0.46550800
-2.40687100
-2.94582500
-2.77411100
-2.68139400
0.61546100
0.34451700
0.77766300
1.57016000
-0.63692900
-1.18271200
0.14631100
-1.35283700
1.20464100
0.35047200
1.62803500
1.96966500
-0.50422300
-0.78061300
-0.33987400
-1.35205300
3.35478700
3.60560500
4.06373000
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-0.51166800
-0.97720000
-1.74433500
-0.18060100
-0.53479200
-3.62324900
-4.21534200
-4.31926800
-3.08110800
-3.45006500
-4.22707800
-3.96429000
-2.80960000
-1.38928900
-2.18853400
-1.56157400
-2.35882300
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-4.79215500
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Figure S4 Calculated Gibbs free energy profile for the reaction of oxetanes with the Co(l)-corrin complex in the presence of TMSBr
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9. NMR spectra

1(2-(oxetan-2-yl)ethoxy)silane

triisopropy

IH NMR (400 MHz, CDCl3) and 3C NMR (100 MHz, CDCls)
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'H NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls3); 3-bromo-2-phenyl-propan-1-ol (5b)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 2,3-diphenylpropan-1-ol (4b)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 4-(1-hydroxy-3-phenylpropan-2-

ylbenzonitrile (4d)

asealb H 92’1 -
9T ~
OQH 6S'T ~_

¥8'C
98'C
88'C
06'C

90°€
80°€
or'e
me
ETE—%¢
ST'E
9T'E
8T'E
oze

;e
vm.mv
S8'E

€02
5024
5024
ST
RS
8T,
8T/
6T,
174
174y
7Tl
7Tl
vT'LA
YT LA
97'L
6TL—
16/
954~
85"

OH

Ph

NC

Fsso

Foo
HVS.N

3.5

4.0
f1 (ppm)

5.0

6.5

7.0

7.5

8.0

8.5

9.0

S8 —

SP°0S —

£8'S9 —

€L°0TT —

86'8TT —

6v'9Z1
5821 W

80°6ZT N

01°6CT
8ECET s

80°6ET —

60°8PT —

I -

180 170 160 150 140 130 120 110

190

f1 (ppm)

70



'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 3-phenyl-2-(o-tolyl)propan-1-ol (4e)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 2-(1H-indol-1-yl)-3-phenylpropan-1-ol (5)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 2-(1-hydroxy-3-phenylpropan-2-

ylisoindoline-1,3-dione (6)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 2-(4-methoxyphenoxy)-3-phenylpropan-1ol
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 2-benzyl-3-(benzyloxy)propan-1-ol (8)
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'H NMR (400 MHz, CDCls3) and *C NMR (100 MHz, CDCls); 2-benzyl-3-(benzyloxy)-2-methylpropan-1-

ol (9)
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1-(benzyloxy)-5-phenylpentan-3-ol (10)

IH NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 1-phenyl-5-((triisopropylsilyl)oxy)pentan-3-

ol (12)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 2-phenyl-3-(4-methylphenyl)propan-1-ol

(42)

€T —
OQH T’ T —

g —

18T
887
06'
67~

L6CT—F
66'C
00°€
we
L0°E
80°€
or'e

8L'€
8L'€
6L'E
08’

8697
002
€0
S0z
2L
Ly
L
7L
€L
€21
YT L~
ST'L
9z
97'L ]
0e
e
2L
€€,
bEL
pesd

———

Wmmuﬁ

16°T

6T

vO T —

SE'8€—

8705 —

899 —

58'921

M-

N1 R

-10

T T T T T T T
180 170 160 150 140 130 120 110

T
190

f1 (ppm)

79



'H NMR (400 MHz, CDCls3) and *C NMR (100 MHz, CDCls); 3-(4-methoxyphenyl)-2-phenylpropan-1-ol

(12a)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 4-(3-hydroxy-2-phenylpropyl)benzonitrile

(12b)
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IH NMR (400 MHz, CDCl3), *C NMR (100 MHz, CDCls) and **F NMR (376 MHz, CDCl3); 2-phenyl-3-(4-

(trifluoromethyl)phenyl)propan-1-ol (12c)
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IH NMR (400 MHz, CDCls) and C NMR (100 MHz, CDCls); 1-(4-(3-hydroxy-2-

phenylpropyl)phenyl)ethanone (12d)
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IH NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); methyl 4-(3-hydroxy-2-

phenylpropyl)benzoate (12¢)
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'H NMR (400 MHz, CDCls3) and **C NMR (100 MHz, CDCIls); 3-(4-chlorophenyl)-2-phenylpropan-1-ol

(12f)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 3-(4-bromophenyl)-2-phenylpropan-1-ol

(129)
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IH NMR (400 MHz, CDCls), *C NMR (100 MHz, CDCls) and °F NMR (376 MHz, CDCl3); 3-(4-

fluorophenyl)-2-phenylpropan-1-ol (12h)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 3-(4-(hydroxymethyl)phenyl)-2-

phenylpropan-1-ol (13)

asealb H 92’1 —
9T~

OQH 65T ~\
S9T~

68°C
16T
[4°x4
6T
T0°€
€0°E Wn

S0€

90°€
L0°€
60°€
e
e

8LE~
6re”"

9r—

L0
60°L
6T°L
1L
1L

ETL~=

STL
9L
6L
€L
€L

OH ! CH,OH

Wwﬁ.ﬁ
TMA

ot

Feer

Frer

L WD.N
= 26y
\J 0z

9p'8€ —

0€°0S —

60°59 ~
599~

00°£2T
LrLen

€0°821 —
L4821 \
LE6TT

EL'8ET ~

SS'6ET
P6THT =

|

T T T T T T
170 160 150 140 130 120 110

T
180

T
190

f1 (ppm)

90



'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 2-phenyl-3-(1-tosyl-1H-indol-5-yl)propan-

1-0l (14)
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'H NMR (400 MHz, CDCls3) and *C NMR (100 MHz, CDCls); 3-(naphthalen-1-yl)-2-phenylpropan-1-ol

(15)
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IH NMR (400 MHz, CDCls) and C NMR (100 MHz, CDCls); 2-phenyl-3-(4-

((trimethylsilyl)ethynyl)phenyl)propan-1-ol (16)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 2-phenyl-3-(2-methylphenyl)propan-1-ol

(17)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 2-phenyl-3-(3-methylphenyl)propan-1-ol

(18)
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'H NMR (400 MHz, CDCls3) and *C NMR (100 MHz, CDCls); 3-(benzo[d][1,3]dioxol-5-yl)-2-

phenylpropan-1-ol (19)
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'H NMR (500 MHz, CDCls3) and *C NMR (125 MHz, CDCls)6-hydroxy-5-phenylhexanenitrile (22a)
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!H NMR (400 MHz, CDCIs) and **C NMR (100 MHz, CDCls); 6-hydroxy-5-(4-

methoxyphenyl)hexanenitrile (22b)
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'H NMR (400 MHz, CDCls3) and *C NMR (100 MHz, CDCls); 4-(5-cyano-1-hydroxypentan-2-

yl)benzonitrile (22c)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 6-hydroxy-5-(2-methylphenyl)hexanenitrile

(22d)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 6-hydroxy-5-(1H-indol-1-yl)hexanenitrile

(23)
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H NMR (500 MHz, CDCIs) and **C NMR (125 MHz, CDCls); 5-(9H-carbazol-9-yl)-6-

hydroxyhexanenitrile (24)

97T 7
87T
62T
€7
2T
PET
bE'T ]
67
11
611
05T
75T
bS'T Y
SS'T A
95°T
£9'7
80°C

60°C

e

[454

p1'T

o'z

81T

6Tz~

rTT—

122
vz
STz
0v'Z
e

7]
T ]
9T
Q.Nu
60z

05z

00t
10
€0
b0t
8T
€Y /
1€h
€€ 7
wy
[ 2% AN
Sty
8%
Uy
oy
8Ly
08t

L
—rm

OH

CN

H/ﬁN.a

T
WMm.o
Wmo.m

TFeot

sz

Fase

S8°91 —
wwe—

5087 —

65745 —

£5°€9 —

96'8TT~\_
8b'61T —
veozr 7

§6'SCT —

WWMWMWWMWWW MM

T T T T T T T
180 170 160 150 140 130 120 110

T
190

f1 (ppm)

102



H NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls); 6-hydroxy-5-(4-

methoxyphenoxy)hexanenitrile (25)
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IH NMR (400 MHz, CDCIs) and **C NMR (125 MHz, CDCls); 6-(benzyloxy)-5-

(hydroxymethyl)hexanenitrile (26)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); 8-(benzyloxy)-6-hydroxyoctanenitrile (28)
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IH NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls); 6-hydroxy-8-

((triisopropylsilyl)oxy)octanenitrile (29)
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCls); methyl 6-hydroxy-5-phenylhexanoate (21)
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'H NMR (400 MHz, CDCls3) and **C NMR (125 MHz, CDCls); benzyl 6-hydroxy-5-phenylhexanoate (30)
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!H NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls); 4-methoxyphenyl 6-hydroxy-5-

phenylhexanoate (31a)
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'H NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls); 4-cyanophenyl 6-hydroxy-5-

phenylhexanoate (31b)
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'H NMR (400 MHz, CDCls3) and *C NMR (125 MHz, CDCls)pent-4-en-1-yl 6-hydroxy-5-phenylhexanoate

(32)
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'H NMR (500 MHz, CDCls3) and *C NMR (125 MHz, CDCls); 2-phenyl-5-(phenylsulfonyl)pentan-1-ol (33)
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'H NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls); methyl 6-hydroxy-2-methyl-5-

phenylhexanoate (34)
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'H NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls); methyl 6-hydroxy-2,5-diphenylhexanoate

(35)
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'H NMR (500 MHz, CDCls3) and *C NMR (125 MHz, CDCls); pent-4-yn-1-yl 6-hydroxy-5-

phenylhexanoate (36)
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'H NMR (500 MHz, CDCls) and **C NMR (125 MHz, CDCls); (1R,2S,5R)-2-isopropyl-5-methylcyclohexyl

6-hydroxy-5-phenylhexanoate (37)
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IH NMR (500 MHz, CDCls) and C NMR (125 MHz, CDCls); (8R,9S,13S,14S)-13-methyl-17-0x0-

7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-3-yl

(38)

6-hydroxy-5-phenylhexanoate
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