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1. Checklist of characterization data of all compounds

a. Checklist of characterization data of synthesized intermediates

New/ H- B3c-
Code Compound KNnown NMR NMR IR | HRMS
Al CZ‘\ Known / / - -
o}
L1,
K1 © Known / / - -
OMe
L,
K2 © Known / / - -
OMe
o)
M1 Known / / ; ;
OH
0
M2 O O Known / / ; ;
OH F
Me Me
Me N Me
O o Yo Known / / - -
Me)\©
HO Me
P \)\© Known / / - -
Cr
Q NH Known / / - -
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Me
O+_0O
0
S o Known / -
“Me
0
O O
T O O Known / -
o)
O\
Et

b. Checklist of characterization data of starting alcohols

New/ | H- | Bc-
Code Compound Known | NMR | NMR IR | HRMS
OH H
la ©)\/V \@ New / / / /
OMe
OH H
1b ©)\/\/N\© Known / / - -
OH H
1c /©/'\/V O New / / / /
F OMe
OH H
1d /@J\/v O New / / / /
Cl OMe
le SCOQJ\/V \@ New | / ;| /
OMe
OH H
1f /@J\/VNO New | / ;| /
Me OMe
1g ° @J\/V \@ New / I /
OMe
OH
1h Known / / - -
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c. Checklist of characterization data of products

New/ IH- Bc-
Code Compound Known | NMR | NMR IR | HRMS
o'y
2a © Known / / / /
OMe
oty
2b Known / / / /
ot
F
2c © New / / / /
OMe
O
Cl
2d New / / / /
OMe
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2m New
OMe
<)\/Njw,©
2n © Known
OMe
20 ©foj© Known
2p ©foj©\ Known
F
OH
2h’ Known
0
2h” New
4a N Me New
4b wPh New
(0] Me
M
] QI Lwe 0| e
o~ Me
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2. General information:

Unless otherwise noted, all reactions were carried out in oven-dried 5 ml vial. All the reagents
and solvents were bought from commercial sources and were used without further
purification. All reactions were executed with oven-dried glassware under inert condition
using argon. 1,2-Dichloroethane (DCE) was distilled using CaH,. Dry THF, diethyl ether and
toluene were obtained from a VAC solvent purifier. NMR spectra were recorded with a 400
MHz (*H) and 100 MHz (**C) spectrometer as solutions in CDCls. Chemical shifts (3) are
reported in parts per million (ppm) and are referenced to CDCl3 (6 = 7.26 ppm) as an internal
standard. All coupling constants (J) are expressed in Hz. The description of the signals
include: s = singlet, d = doublet, t = triplet, m = multiplet and dd = doublet of doublets, at =
apparent triplet. IR spectra were recorded by a Perkin Elmer FT-IR Spectrometer. High-
Resolution Mass Spectra (HRMS) were performed with a micrOTOF (Bruker) spectrometer
by Na-formate. The molecular fragments are quoted as the relation between mass and charge
(m/z). The enantiospecificity (e.s.) of products were determined by chiral HPLC using the
corresponding racemic compounds as references. The routine monitoring of reactions was
performed by crude *H NMR.

3. List of abbreviations

Cb N,N'-diisopripylcarbamoyl

Me Methyl

n-Hex n-hexyl

PE Petroleum ether 40/60 fraction
Ph Phenyl

sBu sec-butyl

THF Tetrahydrofuran

DMF N,N-Dimethylformamide
TLC Thin Layer Chromatography
DCE Dichloroethane

DPPF 1,1'-Ferrocenediyl-bis(diphenylphosphine)
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4. General Scheme A for the synthesis of 1a, 1b, 1c, 1d, 1e, 1f, and 1g:
O A
0
NH DMF, reflux THF, rt \©\Y

X=H,Y =0Me, B1,63 %
Y X=H,Y=H,B2,49%
Y=H,A1,70 % X =p-F, Y =0OMe, B3, 52 %
Y = OMe, A2, 81 % X =p-Cl, Y =0OMe, B4,55 %

X =p-Me, Y = OMe, B5, 59 %
X = m-OCF3, Y = OMe, B6, 35 %
OH X =m-OMe, Y = OMe, B7, 53 %

(R)-CBS-Ox H
BH4/THF /O)\/\/ \@\
THF, 0 °C X Y

OMe, 1a, 61 %, er (S/R) = 98:2
H, 1b, 45 %, er (S/R) = 92:8

I T

-F, Y = OMe,1c, 55 %,er (S/R) = 98:2
-Cl, Y = OMe, 1d, 59 %, er (S/R) = 97.3:2.7
X =p-Me, Y = OMe, 1e, 54 %, er (S/IR) = 97:3

X =m-OCF3, Y = OMe, 1f, 39 %,er (S/R) = 98:2
X =m-OMe, Y = OMe, 149, 51 %,er (S/R) = 98:2

X X X X
(I TR TR TR
T T

5. General Method A to synthesize 1a, 1b, 1c, 1d, 1e, 1f, and 1g:

To a solution of 2-pyrrolidinone (30 mmol) in 30 mL dry DMF was added Cul (10 mol%),
anhydrous K,CO3 (1.1 equiv.) and aryl bromide (2 equiv.). The reaction mixture was refluxed
for 48 h. After completion of the reaction, the reaction mixture was allowed to attain room
temperature. Aqueous saturated NH4CI (50 ml) was then added and the aqueous layer was
separated and extracted with EtOAc (4 x 50 ml). The combined organic phase were washed
with brine (150 mL), dried over anhydrous MgSO, and concentrated under reduced pressure
to give the crude product. Purification was carried out by silica gel column chromatography to
afford N-aryl-2-pyrrolidinones A.

An oven-dried round-bottomed flask equipped with a magnetic stir bar was charged with dry
THF (20 mL) and N-aryl-2-pyrrolidinones A (10 mmol) under argon atmosphere. The
solution was cooled to 0 °C and aryl magnesium bromide (1.1 equiv, in 4 mL THF) was
added dropwise. The reaction was allowed to attain room temperature and was run at the same

temperature for 3 h. The reaction was quenched with saturated NH4Cl solution (30 mL)
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extracted into diethyl ether (3x50 mL). The combined organics were dried over sodium
sulfate, filtered, and concentrated under reduced pressure. The crude residues (ketones, B1-
B7) were directly used for the next step (i.e. CBS-reduction) without further purification.

Ketones (B1-B7) were reduced to the alcohols enantioselectively by Corey-Bakshi-Shibata
(CBS) reduction method. An oven-dried round-bottomed flask equipped with a magnetic stir
bar was charged with BH3/THF complex (1.2 equiv.) and chiral oxazaborolidine catalyst (R-
CBS-0x, 10 mol%) under argon. The solution was cooled to 0 °C and stirred for 15 min.
Ketones B1-B7 (5 mmol) dissolved in dry THF (10 mL) were added dropwise and the
reaction was continued for 2h at same temperature. After completion of reaction (TLC), the
reaction was quenched with saturated NH,4CI solution (30 mL), extracted into ethyl acetate
(3x50 mL). The combined organics were dried over sodium sulfate, filtered, and concentrated
in vacuo. The residue was purified by silica gel column chromatography to afford the alcohols

la-1g.

6. General Scheme B to synthesize 1h and 1i:

0 0O
/©)k/\COOH CHCOCl /@)‘\/\’(OMe RuCl(p-cymene)((S, S)-Ts-DPEN]
X CH3OH, rt X o 5:2 HCOOH / E;N, 30°C
X=H, C1 X =H, D1, 98%
X=F C2 X =F, D2,97%
OH OH
OMe LiAIH, /@/‘\/\/OH
0]
X THF, rt X
X =H, E1 X =H, 1h, 99%, er (S/R) = 94:6
X =F, E2 X =F, 1i, 99%, er (S/R) = 90:10

E1+F1=73%
E2 + F2=76%
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7. General Method B to synthesize 1h and 1i:

4-Oxo-4-arylbutyric acid C (10 mmol) was dissolved in methanol (10 mL). Acetyl chloride
(1.2 equiv.) was added dropwise and the reaction mixture was stirred at room temperature for
overnight. After completion of the reaction (TLC), the reaction mixture was extracted into
DCM (3 x 50 mL). The combined organics were washed with water (2x50 mL) and brine
(1x50 mL); dried over anhydrous Na,SO,4 and concentrated under reduced pressure to obtain
the corresponding methyl esters D. Esters D were used in the next step without further
purification.

Ester D (5 mmol) dissolved in dry THF (10 mL) were added dropwise to a solution of
RuCl(p-cymene)[(S,S)-Ts-DPEN (5 mol%) in 5 : 2 formic acid / triethylamine (10 mL) under
argon and stirred for 48 h at 30 °C oil bath. After completion of the reaction, the reaction was
quenched with saturated NaHCO3 solution (30 mL) and extracted into DCM (3x50 mL). The
combined organic layers were washed with water (2x50 mL) and brine (1x50 mL); dried on
anhydrous Na,SO, and concentrated under reduced pressure. The residue was purified by
column chromatography to obtain a non-separable mixture of alcohol (E) and lactone (F).

A mixture of E and F (approx. 5 mmol) were reduced by using LiAIH4 (0.5 equiv.) in dry

THF (20 mL) at room temperature to obtain the products 1h and 1i in quantitative yields.
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8. General Scheme C for the synthesis of 1j, 1k, and 1I:

e o
O i) R-MgBr, THF, rt-60 °C, 2h H
N i) gBr, ; ,
> R)\/\/N
ii) NaBH,, MeOH, H,0, 0 °C, 1h
OMe
A2 R = CH=CH,, G1, 56%
OMe R = Me, G2, 45%

R = Et, G3, 55%

CAL-B,
V|nyI acetate,

R/\/\/ +R
rt, 12 h

R = CH=CH,, H1, 45% R = CH=CH,, 1, 40%

R = Me, H2, 48% R = Me, 12, 43%
R = Et, H3, 45% R = Et, I3, 45%
K,CO3,
MeOH, rt
OH

R/k/\/n\©\
OMe

R = CH=CHj, 1j, 90%, er (S/R) = 98:2

R = Me, 1k, 95%, er (R/S) = 98:2

R = Et, 11, 93%, er (R/S) = 99:1
9. General Method C to synthesize 1j, 1k, and 1I:
Alcohols 1j, 1k and 1l were prepared by ring opening of lactam A2 with Grignard reagent.
After completion by TLC, the following ketones were in situ reduced by NaBH, for 1 hour to
obtain racemate alcohols. Crude reaction mixtures were purified by silica gel column
chromatography to obtain G1, G2, and G3 in 56%, 45% and 55% vyields.
Alcohols G1, G2, and G3 were used to perform kinetic resolution with Candida Antarctica
lipase-B (CAL-B) in the excess amount of vinyl acetate for 12 hours. After completion of the
reaction, crude mixtures were purified by silica gel column chromatography to alcohols H1,
H2, H3 in 45%, 48% and 45% vyields and acetylated products 11, 12, 13 in 40%, 43%, 45%

yields, respectively.
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Acetylated compounds 11, 12, 13 were used to perform deprotection in the present of K,COj3
in MeOH for 2 hours. After completion by TLC, crude mixtures were purified by silica gel

column chromatography to alcohols 1j, 1k, and 1l in 90%, 95% and 93% yields, respectively.

10. General Scheme D for the synthesis of 1m and 1n:

] ]
-~ k\\\\ /l H -
7 K2CO;3, Cul 7 N7 o PhLi A
b ~ — [ ..
Sy 0 DMF, reflux THF, reflux | > “NH

N
Yield = 81%
J OMe
K1 and K2

L1 and L2

OH
(R)-CBS-Ox ~ =
BH3/THF ﬁ’ \‘\f\/\©
_ >
[Cs
THF, 0°C ¥ “NH

1m, 52%, er (R/S) = 12:88
1n, 34%, er (R/S) = 1:99
OMe

11. General Method D for the synthesis of 1m and 1n:
N-aryl lactam K1 and K2 were prepared following a similar procedure as described in general

method 5. To a solution of y-lactam J (30 mmol) in 30 mL dry DMF was added Cul (10
mol%), anhydrous K,COj3 (1.1 equiv.), and aryl bromide (2 equiv.). The reaction mixture was
refluxed for 48 h. After completion of the reaction, the reaction mixture was allowed to attain
room temperature. Aqueous saturated NH4CI (50 ml) was then added and the aqueous layer
was separated and extracted with ethyl acetate (4 x 50 ml). The combined organic phase were
washed with brine (1x50 mL), dried over anhydrous Na,SO, and concentrated under reduced
pressure to give the crude product. Purification is carried out by usual silica gel column
chromatography to afford pure K1 and K2.

A warm solution of N-aryl lactam K (10 mmol) in dry benzene (30 ml) was added slowly to a

well stir solution of phenyl lithium (10 mmol) under argon atmosphere. The reaction mixture

S14



was stirred at reflux for 2 h under argon atmosphere. Benzene and ice-water were added at ice
temperature. The combined organic phase was separated, washed with water, dried over
sodium sulfate and concentrated under reduced pressure. The crude residues (ketones, L1-L2)
were directly used without further purification for the CBS-reduction, after which the crude
reaction mixtures were purified by silica gel column chromatography to obtain pure alcohols

1m and 1n.

12. General Scheme E for the synthesis of 10 and 1p:

(0] OH
(R)-CBS-Ox <z
m ArMgBr BH5/THF
—_—
0O e THF, OH X THF, 0 °C OH X
Otort°C M and 12
X =H, M1, 38 %, X =H, 10, 34 %, er (S/R) = 83.7:16.3
X =p-F, M2, 34 %, X = p-F, 1p, 39 %.er (S/R) = 98:2

13. General Method E for the synthesis of 10 and 1p:

An oven-dried round-bottomed flask equipped with a magnetic stir bar was charged with dry
THF (20 mL) and chroman-2-one (10 mmol) under argon atmosphere. The solution was
cooled to 0 °C and aryl magnesium bromide (1.1 equiv, in 4 mL THF) was added dropwise.
The reaction was allowed to attain room temperature and was run at the same temperature for
3 h. The reaction was quenched with saturated NH4ClI solution (30 mL) extracted into diethyl
ether (3x50 mL). The combined organics were dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The crude (ketones, M1 and M2) was directly used
without further purification for the CBS-reduction after which the crude reaction mixtures
were purified by silica gel column chromatography to obtain pure 10 and 1p in 34% and 39%

overall yields respectively.
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14. General Scheme F for the synthesis of enantiomerically enriched tertiary alcohols

3a, 3b, and 3c:
0 OH O ocp 1) sec-BuLi, -78 °C,30 min o)
N redn )L . i) Vinylboronic acid pinacol I—'\/I/e
Me Novorire ©/'\Me Cl N(i-Pr), ©/'\Me ester, 45 min, ©/K/
—_—
DCM, 24 h, NEt; DCM, iii) MgBr, 16 h
rt N 24h O  iv) NaOH, H,0,, 2h P

o]

|
Cb=
| ﬂJ\N(i-Pr)z
CLe o .
Y ZaMe H, (1 atm), " bn
Pd(OAc), (10 mol %) O A O Pd/C Me
DPPF (20 mol %), K,COs3, Y Y

ACN, 0°C
100°C, 3 h
3a-3b
Y = NHPh, R1 = 70% Y = NHPh, 3a = 90%, er (S/R) = 99:1
Y = OH, R2 = 65% Y =0H, 3b =95%, er (S/R) = 98:2
| i) Pd(OAG), (10 mol %) DPPF OH
@( + MMe (20 mol %), K,C0O3,100°C, 3 h ~ Me
‘ /)
M
Y OH'®  Me y Me Me

ii)Hy (1 atm), Pd/C ACN, 0°C

Q
Y =0OH, 3c = 98%, er (R/S) = 96:4

15. General Method F for the synthesis of enantiomerically enriched tertiary alcohols 3a
3b and 3c:

Step 1: Preparation of enantiomerically enriched secondary benzylic alcohols N via Noyori's
asymmetric reduction: Acetophenone (1.0 g, 8.33 mmol) was added to a solution of RuClI(p-
cymene)[(S,S)-Ts-DPEN (52.9 mg, 0.083 mmol, 1.0 mol %) in 5:2 formic acid / triethylamine
(15 mL) under argon and stirred at 28 °C for 24 h. After completion of the reaction, saturated
NaHCO; solution (50 mL) was added and stirred for another 15 min. The reaction mixture
was extracted into DCM (3x50 mL). The combined organic layers were washed with water
(2x50 mL) and brine (1x50 mL); dried over anhydrous MgSO, and concentrated under
reduced pressure. Purification of the crude residue by column chromatography afforded pure

alcohol N in 90 % vyield.
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Step 2: The following procedure is representative of the preparation of secondary
carbamates O from chiral secondary benzylic alcohol: A solution of alcohol N (5 mmol),
diisopropylcarbamoyl chloride (1.1 equiv.), and triethyl amine (1.1 equiv.) in anhydrous
DCM (30 mL) was refluxed for 24 h. After completion of the reaction (TLC), the reaction
mixture was poured in water (50 mL). The mixture was extracted with diethyl ether (3 x 50
mL). The combined organic parts were washed with water (2x50 mL) and brine (1x50 mL);
dried over anhydrous Na,SO, and concentrated under reduced pressure. The crude product
was purified by usual silica gel column chromatography to afford pure carbamate O.

Step 3: Lithiation/borylation of chiral secondary carbamates to tertiary allylic alcohol P:

To a stirred solution of (S)-1-Phenylethyl diisopropylcarbamate O (1 g, 4.01 mmol) in 20 mL
anhydrous diethyl ether at —78 °C was added s-BuLi (3.4 mL of 1.4 M solution, 4.8 mmol, 1.2
equiv.) drop wise under an atmosphere of argon. The resulting light yellow homogeneous
solution was stirred at —78 °C for 30 min and neat vinylboronic acid pinacol ester (1 mL, 6
mmol, 1.5 equiv.) was added drop wise with vigorous stirring. The reaction mixture was then
stirred for 45 minutes at —78 °C. A methanol solution of magnesium bromide (6.0 mL, 6.0
mmol; 1M) was added dropwise under argon. The reaction mixture was stirred at —78 °C for
an additional 15 min. and then allowed to attain room temperature and was run at the same
temperature for 16 h. The reaction was quenched with the addition of an ice cold solution of 3
M aqueous sodium hydroxide (14.8 mL) and 30% aqueous H,0; (8.5 mL) and stirred at room
temperature for an additional 2 hours. The reaction mixture was extracted by Et,O (3x50 mL).
The combined organic layers were washed with water (1x50 mL) and brine (1x50 mL) and
concentrated under reduced pressure. The crude product was purified by column
chromatography to obtain tertiary allylic alcohol P (474.7 mg, 80%) as a colorless oil.

Step 4: Palladium-catalyzed vinylations of iodoanilines Q:

S17



A mixture of Q (1.0 mmol), 2-phenylbut-3-en-2-ol P (5.0 mmol), Pd(OAc), (0.10 mmol), and
DPPF as ligand (0.20 mmol) in the presence of K,COj3 (1.5 equiv.) in toluene : H,O (1:1, 2.0
mL) were heated with stirring in a sealed tube at the temperatures 100°C for 3 h. After
completion of the reaction (TLC), saturated K,COj3 solution (30 mL) was added and the
reaction mixture was extracted into ethyl acetate three times. The combined organic layers
were washed with saturated NaCl (1x50 mL); dried over anhydrous Na,SO, and concentrated
under reduced pressure. The residue was purified by column chromatography to obtain a pure
alcohol R.

Step 3: Hydrogenation of a tertiary alcohol R:

Tertiary alcohol R (1 mmol) was dissolved in ACN (10 mL) at room temperature. Pd/C (10 %
wt) was added under argon atmosphere, and the reaction vessel was cooled to 0°C. Then, the
atmosphere was substituted with H, (1 atm) and the reaction mixture was stirred at the same
temperature for 1 h. After the completion of reaction (TLC), the mixture was filtered through
a tight packed pad of Celite®. The filtrate was concentrated and purified via silica gel (100-

200 mess) column chromatography to obtain pure 3a, 3b, and 3c.

16. General Scheme G for the synthesis of 2-iodo-N-phenylaniline (Q):

[ oTf CsF '
Cr - X X
NH» SiMe3 ACN, rt, I}JH
12 h Ph
Q

17. General Method G for the synthesis of 2-iodo-N-phenylaniline (Q):
To a solution of 2-iodoaniline (2.0 mmol, 438.04 mg) and 2-(Trimethylsilyl)phenyl

trifluoromethanesulfonate (2.2 mmol, 656.37 mg) in acetonitrile (20 mL) was added CsF (4.0
mmol, 607.6 mg). The reaction was allowed to stir at room temperature for 12 h. After
completion of the reaction (TLC), H,O (10 mL) was added carefully and stirred for 15 min.

The mixture was extracted with DCM (3x50 mL) and the combined organic layers were

S18



washed with water (1x50 mL) and brine (1x50 mL) ); dried over anhydrous MgSO, and
concentrated under reduced pressure. The residue was purified by column chromatography to
obtain 2-iodo-N-phenylaniline (Q, 92.0%).

18. General Scheme H for the synthesis of dioxygen-centered nucleophiles 1h”

Dimethyl malonate, O~ .0 OH

o K,COy, 0 LiAIH,, THF, )Oi)/\/
Ph)l\/ Br Ph O~Me Ph OH

Acetone, rt, 12h 0 °C, 1h.

S 1h’

19. General Method H for the synthesis of dioxygen-centered nucleophiles 1h”

A mixture of 2-bromoacetophenone (10 mmol, 199 mg), anhydrous K,COj3 (1 equiv. 138mg,
10 mmol), and methyl ethyl ketone (2 equiv. 144mg) in acetone (20 mL) was stirred at room
temperature for 12 h. After completion of the reaction it was diluted with water, extracted in
DCM, washed with water, brine and dried over the anhydrous sodium sulphate. The solvent
was removed under vacuum. The crude product was recrystallized from 2-propanol gave pure
compound dimethyl 2-(2-oxo-2-phenylethyl)malonate S (90 %, 225 mg). The compound S
(approx. 8 mmol) was reduced by using LiAIH, (0.5 equiv.) in dry THF (20 mL) at room
temperature to obtain the products (3-(hydroxymethyl)-1-phenylbutane-1,4-diol) 1h” in

guantitative yields.

20. General Scheme I for the synthesis of dinucleofuges 1h™

Ethyl bromoacetate, O O . OH OH
O O NaH, L|A|H4,
Ph Ph —— > Ph Ph
Ph)j\/U\Ph THF, 0 °C, rt, 12h. THF, 0 °C, 1h.
O
0 OH
T \Et 1hll

S19



21. General Method | for the synthesis of dinucleofuges 1h”

Similar to the synthesis of di-O-centered nucleophiles 1h™, a substitution reaction of ethyl
bromoacetate with dibenzoylmethane generated ethyl 3-benzoyl-4-oxo-4-phenylbutanoate T,
followed by then LiAlH,4 reduction to give 2-(hydroxy(phenyl)methyl)-1-phenylbutane-1,4-

diol 1h”.
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22. Table S1: Optimization of reaction conditions for secondary benzylic alcohols

OH cat. (10 mol%),

H MS (3A)
Ph/v\/\/ N-pump - Ph’@
1a Solvent 2a FI>MP

Temp Yield e.s.

Entry Catalysts Solvent (°C) (%) (%)’
1 FeFRy(lll) DCE 90 15 0
2 FeCl(11) DCE 90 20 92
3 Fe(NO3);-(H20) DCE 90 NR 0
4 Fe(acac)s DCE 90 NR 0
5 Fes[Fe(CN)g]s DCE 90 NR 0

6 Fe(ClO4),-4H,0 DCE 90 10 91.1
7 Fe(EDTA)sodium salt DCE 90 NR 0
8 Fe,O3 DCE 90 10 93
9 FeCls; DCE 90 35 92
10 Ferric citrate DCE 90 NR 0
11 Iron(111) tartrate DCE 90 NR 0
12 Fe(OTf)s DCE 90 62 96
13 Fe(OTf)3 DCE 110 85 80
14 Fe(OTf)s ACN 90 13 0
15 Fe(OTf)3 MeNO, 90 10 92
16 Fe(OTf)s 1, 2 dibro- 90 05 0

momethane

17 Fe(OTf)s CDCl; 90 14 95
18 Fe(OTf)s Toluene 90 32 0
19 Fe(OTf); 1,4 dioxane 90 23 90
20 Fe(OTf)s Hexane 90 21 99
21 Fe(OTf); + AgBF4(10 mol %) DCE 90 NR 0
22 Fe(OTf)s + AgSbFs(10 mol %) DCE 90 NR 0
23 Fe(OTf)s; + AgPF¢ (10 mol %) DCE 90 NR 0
24 Fe(OTf)s® + MS (3A) DCE 90 98 99
25 MS (3A) DCE 90 NR 0
26 Fe(OTf)3 + CF3SO3H (5 mol%) DCE 90 31 88
27 CF3SO3H (10 mol%) DCE 90 NR 0
28 Without catalyst DCE 90 NR 0
29 Cu(OTf), DCE 90 <10 0
30 Ni(OTf), DCE 90 <10 0
31 Mn(OTf), DCE 90 <10 0
32 Co(OTf), DCE 90 <10 0

Reaction condition: “All reactions were performed using 0.5 mmol of 1a, 0.050 mmol of catalyst (10 mol %) in
DCE as solvent (2.0 mL), MS (3A) = 300 mg, at 90 °C temperature for time 24 h under argon atmosphere.

"NMR yield. *Enantiospecificity was determined by chiral stationary phase HPLC analysis.

SThe purity of catalyst has been determined by Inductively Coupled Plasma-Mass Spectroscopy (ICP-MS)

analysis. NR, no reaction.
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23. Table S2: Optimization of reaction conditions for tertiary alcohols”

HO, Ph

©\/\)“\Me Fe(OTf); (10 mol %) @()M
e
NH MS (3A), Solvent N~ “ph
3a Fl’h 4a IIDh
Entry Solvent (mL) Temp (°C) | Time (h) | Yield (%) | e.s. (%)
1 DCE 90 24 100 09
2 n-Hexane 90 24 100 26.8
3 DCE + n-Hexane (0.5+0.5) 90 24 100 40
4 DCE + n-Hexane (0.4+0.6) 90 24 100 32.2
5 DCE + n-Hexane (0.3+0.7) 90 24 100 32.2
6 DCE + n-Hexane (0.2+0.8) 90 24 100 29
7 DCE + n-Hexane (0.25+0.25) 90 24 100 36
8 DCE + n-Hexane (01+01) 90 24 100 35
9 DCE + n-Hexane (0.5+0.5) 80 24 100 50.53
10 DCE + n-Hexane (0.5+0.5) 60 24 100 64
11 DCE + n-Hexane (0.5+0.5) rt 48 98 96

Reaction condition’ “All reactions were performed using 0.2 mmol of 3a, MS (3A) = 100 mg, and 0.020 mmol
of catalyst (10 mol %) in the indicated solvent (01 mL) under argon atmosphere. 'NMR yield. *Enantiomeric
excess was determined by chiral stationary phase HPLC analysis. NR, no reaction.

24. Inductively Coupled Plasma Mass Spectrometry analysis of Fe(OTf); catalyst
Inductively Coupled Plasma Mass Spectrometry (ICP-MS) was used for detecting trace
elemental impurities in the Fe(OTf)z catalyst (purity 90.00%, Table S1). The major metal
impurities were individually screened as catalysts for the transformation (entry 29-32, Table

S1). However, none of the trace metals outperformed Fe(OTf); as catalyst in the

intramolecular substitution reaction.

25. Rate order determination

The reaction of 1a to 2a was performed using five different concentrations of catalyst (0, 5,
10, 15, and 20 mol%). The reactions were monitored by using *H NMR spectroscopy and the
initial rates were determined below 20% conversion. Duplicates of the reactions were made

and the data is the mean value of these duplicates.
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OH Fe(OTf)3; (10 mol%),

H MS (3A)
Ph/k/\/N\PMP Ph'O
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Fe(OTf); mol %
Fig S1: Rate order determination

Reaction condition: 1a (0.2 mmol), DCE (1 mL), MS (3A) (200 mg), and catalyst (0, 5, 10, 15, and 20 mol%)
were heated in an oil bath at 90° C. Initial rates of the reaction were determined below 20% conversion (up to
2h) by *H NMR spectroscopy. The values are the mean value of two reactions.

26. In-situ UV-visible spectroscopy analysis
N-methyl anisole (1r), represent an N-centered nucleophile exhibits the absorption bands at
320 cm™* (Fig. 2) in UV-vis spectrum in DCE. When Fe is added a blue shift to 275 cm™ is

observed. A similar trend is found in the UV—vis spectrum for the substrate 1a (Fig. 3).

4
(a)
3.5

= Blank
25 — Fe(OTf),
= Nucleophile (Nu)

= Nu:Fe(1:1)

Absorbance

230 280 330 380
Wavelength / cm™!

Fig. S2: Interaction of Fe(OTf); with nucleophile (1r)
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(b)

3,5 -
BV O\ — Blank
2,5 | \ —— 1a
@ \ 4
Q \ \
g 2\ \ — Fe(OTi),
2 - \
815 Fe:1a(1:1)
<
1 4
0,5 4
0 . -
230 280 330 380

Wavelength / cm™!

Fig.S3: Interaction of Fe(OTf); with 1la

27. ESI-MS/MS of intermediate of the standard reaction

Intensd; smi+e 4.d: +MS2(i161.99), 0.8-2.7min #82 127
x10
2+
81 161.99

_Fe?*
* o H
©/'\/\/N\©\
g M
6 o e

Chemical Formula: C7H,qFeNO,%*
Molecular Weight : 326,1959

4_
1+
1+ 272.12
2. 254.09
1+
238,04
0 . ‘ ; . b . ;
50 100 150 200 250 300 350 miz

Fig.S4: ESI-MS/MS of intermediate of the reaction

28. Characterization data of all starting alcohols:

All characterization data for alcohols 1a, 1c, 1d, 1e, 1f, 1g, 1j, 1k, 1I, Im, 1n, 1o, 1p, 3a, 3b,

and 3c which are not reported previously, are supplemented below. Alcohols 1b, 1h, and 1i

were previously reported and the obtained NMR data (see copies of NMR attached below)

matched with the reported values.
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(S)-4-((4-methoxyphenyl)amino)-1-phenylbutan-1-ol (1a)*

IR (neat) 3360.64, 3028, 2932.25, 2831, 1617, 1512.40, 1455, 1296, 1235.54, 1178, 1119,
1119.18, 1034.64, 913, 819, 749, 701 cm™. *H NMR (400 MHz, Chloroform-d) & = 7.37 —
7.33 (m, 4H), 7.30 — 7.27 (m, 1H), 6.78 (d, J = 9.0 Hz, 2H), 6.61 (d, J = 8.9 Hz, 2H), 4.72 (dd,
J=175,5.3Hz, 1H), 3.75 (s, 3H), 3.11 (t, J = 6.8 Hz, 2H), 1.89 (dddd, J = 10.2, 8.4, 6.7, 5.7
Hz, 1H), 1.81 — 1.71 (m, 1H), 1.70 — 1.60 (m, 2H) ppm. *C NMR (100 MHz, CDCls) & =
152.5, 144.6, 142.0, 128.5, 127.6, 125.8, 114.9, 114.7, 74.3, 55.8, 45.4, 36.8, 26.0 ppm.
HRMS (ESI) calcd. for Ci7HNO, [M+H] m/z 272.1572 found m/z 272.1645. The
enantiomeric ratio of 1la was determined by HPLC analysis using Daicel Chiralcel OD-H
column: n-Hexane: isopropanol = 90:10, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 25.45 min, t, (minor) = 30.12 min.

(S)-1-phenyl-4-(phenylamino)butan-1-ol (1b)*

OH H
©)\/\/N\©
1b

IR (neat) 3354.64, 3029, 2930.25, 2835, 1615, 1510.40, 1465, 1316, 1145.54, 1178, 1119.18,
1034.64, 911, 819, 750, 711 cm™. *H NMR (400 MHz, Chloroform-d) & 7.36 (d, J = 4.3 Hz,
4H), 7.32 — 7.25 (m, 1H), 7.21 — 7.12 (m, 2H), 6.70 (tt, J = 7.3, 1.1 Hz, 1H), 6.63 — 6.54 (m,
2H), 4.73 (dd, J = 7.5, 5.4 Hz, 1H), 3.14 (t, J = 6.9 Hz, 2H), 1.97 — 1.82 (m, 2H), 1.81 — 1.72
(m, 1H), 1.69 — 1.60 (m, 1H). *C NMR (101 MHz, CDCls) § = 148.3, 144.5, 129.2, 128.5,
127.6, 125.8, 117.4, 112.9, 74.3, 43.9, 36.6, 25.9 ppm. HRMS (ESI) calcd. for C1gH0NO
[M+H] m/z 242.1548 found m/z 242.1545. The enantiomeric ratio of 1b was determined by

HPLC analysis using Daicel Chiralcel OD-H column: n-Hexane : isopropanol = 90:10, flow

S25



rate 1.0 mL/min, A = 254 nm (channel 1), 232 nm (channel 2): t; (major) = 22.1 min, t;

(minor) = 32.8 min.

(S)-1-(4-fluorophenyl)-4-((4-methoxyphenyl)amino)butan-1-ol (1c)

OH

H
o0
F 1c OMe

IR (neat) 3367.48, 2994, 2935.19, 2834.38, 1603, 1511.78, 1464, 1386, 1235.4, 1179, 1092.8,
1035.34, 821.49, 755, 718, 574 cm™. *"H NMR (400 MHz, Chloroform-d) & 7.36 — 7.31 (m,
4H), 7.26 (d, 1H), 4.89 (t, J = 7.2 Hz, 1H), 4.14 — 4.06 (m, 1H), 3.98 — 3.89 (m, 1H), 2.38 —
2.27 (m, 1H), 2.05 — 1.96 (m, 1H), 1.86 — 1.76 (m, 1H) ppm. *C NMR (100 MHz, CDCl3) §
= 162.3 (Jor = 320 Hz), 152.8, 141.6, 127.5 (Jo.r = 10 Hz), 115.3 (Jor = 20 Hz), 115.1,
114.9, 73.6, 55.8, 45.6, 37.0, 25.9 ppm. HRMS (ESI) calcd. for Ci7HiFNO, [M+H] m/z
290.1569 found m/z 290.1551. The enantiomeric ratio of 1c was determined by HPLC
analysis using Daicel Chiralcel OD-H column: n-Hexane: isopropanol = 90:10, flow rate 1.0
mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 22.81 min, t, (minor) = 28.03 min.

(S)-1-(4-chlorophenyl)-4-((4-methoxyphenyl)amino)butan-1-ol (1d)

IR (neat) 3370.58, 2935, 2830.34, 1616, 1512.28, 1463, 1365, 1295, 1237.31, 1179, 1088.9,
1036.44, 818.9, 770, 702, 475 cm™. *H NMR (400 MHz, Chloroform-d) 8 =7.29 (d, J =5.5
Hz, 4H), 6.81 — 6.75 (m, 2H), 6.66 — 6.56 (m, 2H), 4.70 (dd, J = 7.4, 5.3 Hz, 1H), 3.75 (s,

3H), 3.10 (s, 2H), 1.89 — 1.79 (m, 2H), 1.77 — 1.62 (m, 2H) ppm. 3C NMR (100 MHz,
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CDCIl3) 6 = 152.8, 141.6, 127.5, 127.4, 115.4, 115.2, 115.1, 114.9, 73.6, 55.8, 45.6, 37.0, 25.9
ppm. HRMS (ESI) calcd. for C17H2:CINO, [M+H] m/z 306.1267 found m/z 306.1255. The
enantiomeric ratio of 1d was determined by HPLC analysis using Daicel Chiralcel OD-H
column: n-Hexane: isopropanol = 90:10, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 45.3 min, t; (minor) = 53.7 min.

(S)-4-((4-methoxyphenyl)amino)-1-(3-(trifluoromethoxy)phenyl)butan-1-ol (1e)

OH ’

L
OMe

IR (neat) 3371.68, 2934, 2831.44, 1606, 1513.81, 1465, 1360, 1190, 1240.71, 1201, 1080.1,

1
OCF, ¢

811.9, 765, 701, 470 cm™. *H NMR (400 MHz, Chloroform-d) & = 7.36 (t, J = 7.9 Hz, 1H),
7.26 (s, 1H), 7.23 (s, 1H), 7.15 — 7.10 (m, 1H), 6.81 — 6.74 (m, 2H), 6.65 — 6.56 (M, 2H), 4.76
(t, J = 6.3 Hz, 1H), 3.75 (s, 3H), 3.12 (td, J = 6.7, 1.7 Hz, 2H), 1.87 (dd, J = 7.3, 6.2 Hz, 2H),
1.78 — 1.67 (m, 1H) ppm. *C NMR (101 MHz, CDCls) & = = 152.5, 149.4, 147.2, 142.2,
129.7, 124.1, 121.7, 119.7, 119.2, 118.3, 114.9, 114.8, 73.5, 55.8, 45.2, 37.1, 26.0 ppm.
HRMS (ESI) calcd. for CigH21FsNO3 [M+H] m/z 356.1395 found m/z 356.1385. The
enantiomeric ratio of le was determined by HPLC analysis using Daicel Chiralcel OD-H
column: n-Hexane: isopropanol = 90:10, flow rate 1.0 mL/min, X = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 16.01 min, t, (minor) = 21.1 min.

(S)-4-((4-methoxyphenyl)amino)-1-(p-tolyl)butan-1-ol (1f)

OH

H
jonaae!
Me 1f OMe
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IR (neat) 3361.8, 2937, 2830.86, 1614, 1511.98, 1462, 1293, 1235, 1179, 1119.8, 1035.67,
818.6, 518.77 cm™. *H NMR (400 MHz, Chloroform-d) 8 = 7.24 (d, J = 8.1 Hz, 2H), 7.17 —
7.13 (m, 2H), 6.80 — 6.75 (m, 2H), 6.67 — 6.60 (M, 2H), 4.68 (dd, J = 7.5, 5.2 Hz, 1H), 3.75 (s,
3H), 3.14 — 3.07 (m, 3H), 2.34 (s, 3H), 1.94 — 1.81 (m, 2H), 1.78 — 1.71 (m, 1H), 1.65 (dt, J =
9.1, 6.2 Hz, 1H) ppm. *C NMR (101 MHz, CDCl3) & = 152.7, 141.6, 137.2, 129.1, 125.8,
115.1, 114.9, 99.9, 74.1, 55.8, 45.7, 36.7, 25.9, 21.1 ppm. HRMS (ESl)calcd. for
C18H23NO2Na [M+Na] m/z 308.1618 found m/z 308.1621. The enantiomeric ratio of 1f was
determined by HPLC analysis using Daicel Chiralcel AD column: n-Hexane : isopropanol =
90:10, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232 nm (channel 2): t; (major) = 28.8

min, t; (minor) = 29.6 min.

(S)-1-(3-methoxyphenyl)-4-((4-methoxyphenyl)amino)butan-1-ol (1g)

OH ’

L
OMe

IR (neat) 3370, 3030, 2831, 1616, 1505, 1468, 1440, 1417, 1311, 1267, 1170, 1118, 1094,

19
OMe

1030. 817, 755 cm™. *H NMR (400 MHz, Chloroform-d) § 7.30 — 7.22 (m, 1H), 6.92 (dd, J =
4.2,1.8 Hz, 2H), 6.81 (ddd, J = 8.3, 2.6, 1.1 Hz, 1H), 6.79 — 6.75 (m, 2H), 6.59 (d, J = 8.9 Hz,
2H), 4.68 (dd, J = 7.2, 5.5 Hz, 1H), 3.81 (s, 3H), 3.74 (s, 3H), 3.09 (t, J = 6.8 Hz, 2H), 1.94 —
1.81 (m, 2H), 1.78 — 1.70 (m, 1H), 1.69 — 1.61 (m, 1H) ppm. **C NMR (100 MHz, CDCl3) &
159.7, 152.4, 146.4, 129.4, 118.1, 114.9, 114.8, 114.6, 112.9, 111.3, 74.1, 55.8, 55.2, 45.2,
36.8, 25.9 ppm. HRMS (ESI) calcd. for C1gH24NO3[M+H] m/z 302.1752 found m/z 302.1751.
The enantiomeric ratio of 1g was determined by HPLC analysis using Daicel Chiralcel AD
column: n-Hexane: isopropanol = 90:10, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 42.5 min, t, (minor) = 48.9 min.
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(S)-1-phenylbutane-1,4-diol (1h)?

OH

1h

'H NMR (400 MHz, Chloroform-d) 5 = 7.39 — 7.32 (m, 4H), 7.28 (d, J = 5.7 Hz, 1H), 4.74
(t, J = 6.3 Hz, 1H), 3.72 — 3.66 (m, 2H), 1.87 (td, J = 7.0, 5.9 Hz, 2H), 1.74 — 1.63 (m,
2H)ppm. **C NMR (100 MHz, CDCls) 6 = 144.7, 128.4, 127.5, 125.8, 74.3, 62.8, 36.2, 29.2.
HRMS (ESI) calcd. for CioHis0, [M+H] m/z 167.1070 found m/z 167.1076. The
enantiomeric ratio of 1h was determined by HPLC analysis using Daicel Chiralcel OD-H
column: n-Hexane : isopropanol = 95:5, flow rate 0.5 mL/min, A = 254 nm: t1 (minor) = 44.3

min, t2 (major) = 48.4 min.

(S)-1-(4-fluorophenyl)butane-1,4-diol (1i)®

OH

/@)\/\/OH
F 1i

'H NMR (400 MHz, Chloroform-d) 6 = 7.28 (ddd, J = 8.0, 5.1, 2.3 Hz, 2H), 7.07 — 6.94 (m,
2H), 4.66 (t, J = 6.3 Hz, 1H), 3.70 — 3.55 (m, 2H), 3.08 (s, 2H), 1.80 (g, J = 7.1 Hz, 2H), 1.69
—1.56 (m, 2H). *C NMR (101 MHz, CDCl3) & = 162.0 (Jc.r = 244 Hz), 140.4, 140.4, 127.3
(Je-r = 8 Hz), 115.2 (Jcr = 20 Hz), 73.6, 62.7, 36.5, 29.0. ppm HRMS (ESI) calcd. for
C1oH13FNaO2 [M+Na] m/z 207.0797 found m/z 207.0797. The enantiomeric ratio of 1i was
determined by HPLC analysis using Daicel Chiralcel AD column: n-Hexane: isopropanol =
95:5, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232 nm (channel 2): t; (major) = 111.0

min, t; (minor) = 118.4 min.
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(S)-6-((4-methoxyphenyl)amino)hexan-3-ol (1j)?

OH

H
\)\/\/N\Q\
1j OMe

IR (neat) cm™ 3382, 3030, 2931, 2870, 1661, 1614, 1510, 1451, 1354, 1311, 1217, 1170,
1118, 1040, 1036. 917, 754 cm™. 'H NMR (400 MHz, Chloroform-d) 6 = 6.85 — 6.74 (m,
2H), 6.69 — 6.56 (m, 2H), 5.88 (ddd, J = 17.2, 10.4, 6.1 Hz, 1H), 5.24 (dt, J = 17.2, 1.5 Hz,
1H), 5.12 (dt, J = 10.4, 1.4 Hz, 1H), 4.13 (dtd, J = 5.9, 4.7, 1.3 Hz, 1H), 3.76 (s, 3H), 3.16 —
3.02 (m, 4H), 1.81 — 1.57 (m, 4H) ppm. **C NMR (100 MHz, CDCl3) § = 152.1, 1424,
141.0, 114.8, 114.4, 114.4, 72.5, 55.7, 45.0, 34.6, 25.4 ppm. HRMS (ESI) calcd. for
C13H2oNO, [M+H] 222.1489 m/z found 222.1498 m/z. The enantiomeric ratio of 1j was
determined by HPLC analysis using Daicel Chiralcel OJ-H column: n-Hexane: isopropanol =
90:10, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232 nm (channel 2): t; (major) = 46.3

min, t; (minor) =49.7 min.

(R)-5-((4-methoxyphenyl)amino)pentan-2-ol (1k)?

OH H
/l\/A\/Nj[::L
1k OMe

'H NMR (400 MHz, Chloroform-d) & = 6.83 — 6.76 (m, 2H), 6.65 — 6.59 (m, 2H), 3.90 — 3.81
(m, 1H), 3.77 (s, 3H), 3.11 (td, J = 6.8, 2.0 Hz, 2H), 1.82 — 1.64 (m, 2H), 1.57 (tdd, J = 8.3,
5.9, 3.8 Hz, 2H), 1.22 (d, J = 6.2 Hz, 3H) ppm. *C NMR (100 MHz, CDCls) & = 152.2,
142.5,114.8, 114.4, 67.7,55.7, 45.2, 36.9, 26.0, 23.6 ppm.

The enantiomeric ratio of 1k was determined by HPLC analysis using Daicel Chiralcel OJ-H
column: n-Hexane : isopropanol = 85:15, flow rate 0.5 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 58.9 min, t, (minor) = 63.2 min.
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(R)-6-((4-methoxyphenyl)amino)hex-1-en-3-ol (11)3

OH

H
\)\/\/N\©\
11 OMe

IR (neat) cm™ 3382, 3029, 2935, 2874, 2833, 1660, 1615, 1513.49, 1456.9, 1385, 1238.21,
1179, 1111, 1036.69, 969, 819.74, 753 cm™. 'H NMR (400 MHz, Chloroform-d) 6 = 6.84 —
6.74 (m, 2H), 6.69 — 6.57 (m, 2H), 3.77 (s, 3H), 3.56 (dddd, J = 8.5, 7.5, 4.9, 3.7 Hz, 1H),
3.19 — 3.02 (m, 2H), 2.86 (s, 2H), 1.81 — 1.39 (m, 6H), 0.96 (t, J = 7.5 Hz, 3H) ppm. ©*C
NMR (100 MHz, CDCl3) 6 = 152.0, 142.3, 114.6, 114.4, 72.9, 55.6, 45.2, 34.6, 30.2, 25.9,
10.0 ppm. HRMS (ESI) calcd. For C13H2,NO, [M+H] 224.1645 m/z found 224.2652 m/z. The
enantiomeric ratio of 11 was determined by HPLC analysis using Daicel Chiralcel OJ-H
column: n-Hexane: isopropanol = 80:20, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 14.8 min, t, (minor) = 15.4 min.

(S)-5-((4-methoxyphenyl)amino)-1-phenylpentan-1-ol (1m)*

I\I/Ie

(@)
OH /©/
©)\/\/\N
H
1m

IR (neat) 3362.14, 3029, 2935.27, 2833, 1611, 1522.80, 1450, 1206, 1230.44, 1186, 1121,
1044.51, 911, 820, 789 cm™. *H NMR (400 MHz, Chloroform-d) & = 7.39 — 7.31 (m, 4H),
7.29 (dd, J = 6.3, 2.3 Hz, 1H), 6.81 — 6.73 (m, 2H), 6.59 — 6.52 (M, 2H), 4.72 — 4.61 (m, 1H),
3.74 (s, 3H), 3.05 (t, J = 7.0 Hz, 2H), 1.91 — 1.80 (m, 1H), 1.80 — 1.70 (m, 1H), 1.68 — 1.58
(m, 2H), 1.57 — 1.48 (m, 1H), 1.40 (ddd, J = 10.3, 7.9, 5.5 Hz, 1H) ppm. *C NMR (100
MHz, CDCls) 6 = 152.0, 144.7, 142.6, 128.5, 127.6, 125.8, 114.9, 114.1, 74.5, 55.8, 44.8,
38.8, 29.5, 23.4 ppm. HRMS (ESI) calcd. for C1gH24NO, [M+H] m/z 286.1811 found m/z

286.1807. The enantiomeric ratio of 1m was determined by HPLC analysis using Daicel
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Chiralcel OD-H column: n-Hexane: isopropanol = 90:10, flow rate 1.0 mL/min, A = 254 nm

(channel 1), 232 nm (channel 2): t; (minor) = 29.23 min, t, (major) = 31.38 min.

(S)-3-(2-((4-methoxyphenyl)amino)phenyl)-1-phenylpropan-1-ol (1n)*

IR (neat) 3366.44, 3031, 2945.55, 2823, 1615, 1520.79, 1441, 1216, 1202.40, 1184, 1116,
1040.50, 916, 821, 780, 711, 498 cm™. *H NMR (400 MHz, Chloroform-d) § = 7.34 (m, 4H),
7.31 - 7.26 (m, 1H), 7.18 — 7.14 (m, 1H), 7.13 — 7.05 (m, 2H), 7.01 — 6.94 (m, 2H), 6.89 —
6.82 (m, 3H), 4.68 (dd, J = 8.7, 4.4 Hz, OH), 3.80 (s, 1H), 2.82 — 2.68 (m, 1H), 2.16 — 1.99 (m,
OH) pmp. *C NMR (101 MHz, CDCls) & = 154.8, 144.4, 142.9, 137.0, 130.0, 129.7, 128.5,
127.7, 126.9, 125.8, 121.3, 120.5, 116.8, 114.7, 73.4, 55.6, 39.0, 27.1 ppm. HRMS (ESI)
calcd. for Co,H23NO,Na [M+Na] m/z 356.1621 found m/z 235.1631.

The enantiomeric ratio of 1n was determined by HPLC analysis using Daicel Chiralcel OD-H
column: n-Hexane: isopropanol = 90:10, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 26.2 min, t, (minor) = 46.6 min.

(S)-2-(3-hydroxy-3-phenylpropyl)phenol (10)

OH

II OH 1o I

'H NMR (400 MHz, Chloroform-d) & = 7.41 — 7.27 (m, 6H), 7.21 — 7.12 (m, 2H), 6.91 (td, J

=75, 1.4 Hz, 2H), 4.66 (dd, J = 10.3, 3.6 Hz, 1H), 2.99 (ddd, J = 14.2, 10.6, 6.1 Hz, 1H),
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2.77 (ddd, J = 14.3, 6.5, 4.1 Hz, 1H), 2.51 (d, J = 35.1 Hz, 1H), 2.14 (dddd, J = 14.3, 10.3,
6.1, 4.1 Hz, 1H), 2.05 — 1.90 (m, 1H) ppm. **C NMR (100 MHz, CDCls) § = 154.6, 143.9,
130.5, 128.6, 127.9, 127.7, 127.1, 125.8, 120.8, 116.2, 73.1, 39.3, 25.9 ppm.

The enantiomeric ratio of 10 was determined by HPLC analysis using Daicel Chiralcel OJ-H
column: n-Hexane: isopropanol = 90:10, flow rate 0.5 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 43.8 min, t; (minor) = 46.4 min.

(S)-2-(3-(4-fluorophenyl)-3-hydroxypropyl)phenol (1p)

OH

OH1PF

IR (neat) 3357, 2934.80, 2836.60, 1622, 1555, 1513, 1473, 1464, 1237, 1179, 1116, 1035,
992, 922, 821 cm™. 'H NMR (400 MHz, Chloroform-d) § = 7.34 — 7.27 (m, 2H), 7.15 (ddd, J
= 8.5, 7.0, 1.6 Hz, 2H), 7.08 — 6.98 (m, 2H), 6.95 — 6.83 (m, 2H), 4.63 (dd, J = 10.2, 3.6 Hz,
1H), 2.95 (ddd, J = 14.1, 10.3, 6.3 Hz, 1H), 2.75 (ddd, J = 14.3, 6.7, 4.2 Hz, 2H), 2.10 (dddd,
J=14.3,10.4, 6.2, 4.2 Hz, 1H), 1.95 (dddd, J = 14.0, 10.3, 6.7, 3.6 Hz, 1H) ppm. *C NMR
(100 MHz, CDCl3) 8 = 162.3 (Jc.r = 240 Hz), 154.4, 139.7, 139.7, 130.6, 127.7, 127.5 (Jc.r =
10 Hz), 127.1, 120.8, 116.1, 115.4 (Jc.r = 20 Hz), 72.4, 39.4, 25.9 ppm. HRMS (ESI) calcd.
for C1sH15FO,Na [M+Na] 269.0948 m/z found 269.0973 m/z. The enantiomeric ratio of 1p
was determined by HPLC analysis using Daicel Chiralcel AD column: n-Hexane :
isopropanol = 90:10, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232 nm (channel 2): t;

(minor) = 12.3 min, t; (major) = 16.2 min.
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(S)-2-phenyl-4-(2-(phenylamino)phenyl)butan-2-ol (3a)°

OH

\Ph
SOs
NH

% 3a

IR (neat) 3355, 3141, 2901.89, 2853.68, 1609.54, 1515.43, 1389.12, 1360, 1256, 1223.34,
1189.64, 1155, 1015, 816, 711, 459 cm™. *H NMR (400 MHz, Chloroform-d) & = 7.47 — 7.42
(m, 2H), 7.39 — 7.33 (m, 2H), 7.29 — 7.26 (m, 1H), 7.25 — 7.21 (m, 2H), 7.15 — 7.08 (m, 2H),
6.96 — 6.86 (M, 5H), 2.66 — 2.57 (m, 1H), 2.40 (ddd, J = 14.0, 11.0, 5.1 Hz, 1H), 2.18 — 2.00
(m, 1H), 1.59 (s, 3H) ppm. *C NMR (100 MHz, CDCly) & = 147.2, 144.2, 140.5, 132.3,
129.9, 129.2, 128.3, 126.8, 126.7, 124.7, 121.8, 120.2, 119.2, 117.2, 74.8, 44.0, 30.6, 26.2
ppm. HRMS (ESI) calcd. for CxH,3sNONa [M+Na] m/z 340.1671 found m/z 340.1672. The
enantiomeric ratio of 3a was determined by HPLC analysis using Daicel Chiralcel OD-H
column: n-Hexane: isopropanol = 90:10, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (minor) = 8.7 min, t, (major) = 10.1 min.

(S)-2-(3-hydroxy-3-phenylbutyl)phenol (3b)°

OH
'\Ph

Me
OH 3b

IR (neat) 3361.83, 3058,, 3028, 2975, 2929, 1582.51, 1489, 1455.94, 1374, 1243, 1218, 1119,
1065, 1029, 944, 890, 753.71, 699, 548 cm™. *H NMR (400 MHz, Chloroform-d) § = 7.54 —
7.44 (m, 2H), 7.37 (dd, J = 8.5, 6.9 Hz, 2H), 7.30 — 7.23 (m, 1H), 7.11 — 7.05 (m, 1H), 7.00
(dd, J = 7.4, 1.8 Hz, 1H), 6.87 — 6.75 (m, 2H), 6.57 (s, 1H), 2.65 (td, J = 9.4, 4.8 Hz, 1H),
2.46 (ddt, J = 15.8, 9.4, 4.7 Hz, 1H), 2.21 (ddd, J = 14.3, 9.4, 6.2 Hz, 1H), 2.07 (ddd, J = 14.5,

9.4, 5.5 Hz, 1H), 1.63 (s, 3H). *C NMR (101 MHz, CDCly) § = 153.83, 147.10, 130.01,
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128.32, 127.46, 126.79, 125.44, 124.67, 120.38, 115.95, 75.47, 43.86, 30.49, 24.76 ppm.
HRMS (ESI) calcd. for C16H150,Na [M+Na] m/z 265.1211 found m/z 265.1199.

The enantiomeric ratio of 3b was determined by HPLC analysis using Daicel Chiralcel OD-H
column: n-Hexane: isopropanol = 90:10, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (minor) = 11.1 min, t, (major) =12.8 min.

(R)-2-(3-hydroxy-3,7-dimethyloctyl)phenol (3c)®

Me
OH 3c

IR (neat) 3338.03, 3071, 3036, 2953, 2868, 1593.65, 1490, 1457.54, 1366, 1243, 1175, 1089,
1041, 912, 847, 751.42 cm™. 'H NMR (400 MHz, Chloroform-d) & = 7.09 — 6.97 (m, 2H),
6.82 — 6.72 (M, 2H), 2.71 — 2.56 (m, 2H), 1.74 — 1.66 (m, 2H), 1.53 — 1.38 (m, 3H), 1.31 —
1.22 (m, 2H), 1.18 (s, 3H), 1.10 (dd, J = 7.7, 1.1 Hz, 2H), 0.80 (d, J = 6.6 Hz, 6H) ppm. ©*C
NMR (101 MHz, CDCl3) 6 = 154.0, 129.9, 128.8, 127.4, 120.1, 116.2, 73.9, 42.4, 40.9, 39.3,
27.8, 26.7, 24.3, 22.6, 21.9 ppm. HRMS (ESI) calcd. for C16Hx60,Na [M+Na] m/z 273.1837
found m/z 273.1825. The enantiomeric ratio of 3c was determined by HPLC analysis using
Daicel Chiralcel OJ-H column: n-Hexane: isopropanol = 90:10, flow rate 0.5 mL/min, A = 254

nm (channel 1), 232 nm (channel 2): t; (major) = 15.8 min, t, (minor) = 21.2 min.
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29. Experimental procedures and characterization data of all final products:

(R)-1-(4-methoxyphenyl)-2-phenylpyrrolidine (2a)’

OH ’ 10 mol% Fe(OTf); O/O
©)\/\/N MS (34) N
+ H,O
\©\ 1,2-Dichloroethane
1a OMe 90 °C, 24h 2a
S/R= 98:2 R/S= 97:3 OMe

To an oven-dried 5 ml vial equipped with a magnetic stir bar was added substrate amino-
alcohol 1a (135.5 mg, 0.5 mmol), MS (3A) (300 mg), and Fe(OTf)3 (25.05 mg, 0.05 mmol).
The tube was sealed with a teflon-lined cap, connected to a vacuum and backfilled with argon
three times by piercing with a needle attached to a Schlenk line. Then 2.0 ml of anhydrous
DCE was added by syringe and the mixture was stirred at 90 °C for 24 hours. After this, the
reaction was cooled to room temperature and the crude was concentrated under vacuum. The
crude residue was purified by column chromatography with ethyl acetate and hexanes (1:20)
as solvent to obtain the pure product 2a (98%, 133 mg) as colorless oil. IR (neat) 3059, 3044,
2966, 2901, 2829, 1618, 1513, 1490, 1450, 1363, 1262, 1240, 1179, 1174, 1042, 966, 811.93,
770.69, 747.12, 589/98, 519.20 cm™. *H NMR (400 MHz, Chloroform-d) & = 7.37 — 7.32 (m,
4H), 7.28 (d, J = 4.2 Hz, 1H), 6.82 — 6.74 (m, 2H), 6.66 (d, J = 8.9 Hz, 2H), 4.73 (dd, J = 7.5,
5.2 Hz, 1H), 3.75 (s, 3H), 3.12 (td, J = 6.8, 1.9 Hz, 2H), 1.94 — 1.84 (m, 2H), 1.81 — 1.73 (m,
1H), 1.72 — 1.64 (m, 1H) ppm. *C NMR (101 MHz, CDCls) 6 = 131.7, 128.5, 127.6, 125.8,
115.3, 115.2, 114.9, 99.9, 74.3, 55.8, 45.8, 36.8, 25.9 ppm. HRMS (ESI) calcd. for
C17H20NONa [M+Na] m/z 254.1546 found m/z 254.1539.

The enantiomeric ratio of 2a was determined by HPLC analysis using Daicel Chiralcel OJ-H
column: n-Hexane : isopropanol = 95:05, flow rate 0.5 mL/min, A = 254 nm (channel 1): t;

(minor) = 13.1 min, t; (major) = 14.4 min.
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(R)-1,2-diphenylpyrrolidine (2b)

OH H 10 mol% Fe(OTf)3, O/O
N MS (3A) N
+ H,0
1,2-Dichloroethane
1b

90 °C, 48h 2b

S/R=92:8 R/S=90:10
Alcohol 1b (120.5 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf); (25.05 mg,

0.05 mmol) were treated as described for 1a for 48 h. After completion of reaction (TLC), the
crude was concentrated under vacuum and purified by a fast column chromatographic using
silica gel (mess 100-200) and dichloromethane eluent obtain pure 2b (115.6 mg, 0.96 mmol,
96% yield) as colorless oil. IR (neat) 3060, 3034, 2965, 2911, 2834, 1601, 1512, 1455, 1362,
1264, 1239, 1180, 1101, 1034, 965, 812.73, 771.90, 740.13, 584 cm™. *H NMR (400 MHz,
Chloroform-d) & = 7.36 — 7.19 (m, 5H), 7.15 (t, J = 7.8 Hz, 2H), 6.64 (t, J = 7.3 Hz, 1H), 6.50
(d, J = 8.0 Hz, 2H), 4.73 (d, J = 8.3 Hz, 1H), 3.70 (d, J = 8.6 Hz, 1H), 3.42 (g, J = 8.4 Hz,
1H), 2.38 (tt, J = 11.0, 7.9, 5.9 Hz, 1H), 2.00 (m, Hz, 3H) ppm. *C NMR (100 MHz, CDCls)
0=147.1,144.6, 128.9, 128.4, 126.6, 125.9, 115.7, 112.3, 62.9, 49.1, 36.0, 23.0 ppm. HRMS
(ESI) calcd. for C16H17NNa [M+Na] m/z 246.1261 found m/z 246.1251.

The enantiomeric ratio of 2b was determined by HPLC analysis using Daicel Chiralcel OJ-H
column: n-Hexane: isopropanol = 95:5, flow rate 0.5 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 8.3 min, t; (minor) = 9.9 min.

(R)-2-(4-fluorophenyl)-1-(4-methoxyphenyl)pyrrolidine (2c)

OH H 10 mol% Fe(OTf);
’ N
N MS (3A) .
|51
F OMe 1,2-Dichloroethane

90 °C, 24h
1c 2c

OMe
S/R= 98:2 R/S= 95:5
Alcohol 1c (144.5 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf); (25.05 mg,

0.05 mmol) were treated as described for 1a for 24 h and purified as described for 1a to obtain
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2¢ (128.7 mg, 0.474 mmol, 95% yield) as a yellowish oil. IR (neat) 3061, 3045, 2963, 2911,
2815, 1611, 1525, 1493, 1451, 1362, 1281, 1229, 1178, 1177, 1044, 965, 812.23, 771.19,
737.12, 701.38, 523.21 cm™. *H NMR (400 MHz, Chloroform-d) & = 7.20 (s, 2H), 7.03 —
6.89 (m, 2H), 6.81 — 6.70 (M, 2H), 6.42 (d, J = 8.4 Hz, 2H), 4.60 (d, J = 8.5 Hz, 1H), 3.71 (s,
3H), 3.64 — 3.70 (m1H), 3.34 (g, J = 8.3 Hz, 1H), 2.38 (t, J = 10.3 Hz, 1H), 1.98 (s, 2H), 1.88
(s, 1H) ppm. *C NMR (101 MHz, CDCls) & = 161.2 (Jc.r = 240 Hz), 150.9, 141.9, 140.7,
127.3 (Je.r = 10 Hz), 115.2 (Jor = 20 Hz), 114.8, 113.0, 62.8, 55.9, 49.7, 36.3, 23.2 ppm.
HRMS (ESI) calcd. for Cyi7HigNFO [M+H] m/z 272.1447 found m/z 272.1445. The
enantiomeric ratio of 2c was determined by HPLC analysis using Daicel Chiralcel OJ-H
column: n-Hexane : isopropanol = 95:5, flow rate 0.5 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (minor) = 10.4 min, t, (major) = 19.9 min.

(R)-2-(4-chlorophenyl)-1-(4-methoxyphenyl)pyrrolidine (2d)

OH H 10 mol% Fe(OTf);, N
N MS (3A) Cl
> + Hy0
1,2-Dichloroethane
Cl OMe

90 °C, 24h
1d 2d

OMe
S/IR=97:3 R/S=97:3
Alcohol 1d (152.5 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf); (25.05 mg,
0.05 mmol) were treated as described for 1a for 24 h and purified as described for 1a to obtain
2d (140.6 mg, 0.489 mmol, 98% yield) as a yellowish oil. IR (neat) 3060, 3055, 2910, 2825,
1615, 1531, 1490, 1450, 1356, 1280, 1232.45, 1188, 1167.35, 1063.54, 960, 811.33, 770.29,
717.11, 701.41, 520.83 cm™. *H NMR (400 MHz, Chloroform-d) & = 7.33 — 7.23 (m, 2H),
7.19 (s, 2H), 6.82 — 6.70 (m, 2H), 6.41 (d, J = 8.4 Hz, 2H), 4.59 (dd, J = 8.6, 2.7 Hz, 1H),
3.71 (s, 3H), 3.70 (s, 1H), 3.34 (q, J = 8.3 Hz, 1H), 2.44 — 2.28 (m, 1H), 1.98 (s, 2H), 1.87 (s,
1H). BC NMR (101 MHz, CDCl3) 6 = 151.0, 143.7, 141.9, 132.2, 128.6, 127.3, 114.9, 113.1,

62.9, 55.9, 49.7, 36.2, 23.3 ppm. HRMS (ESI) calcd. for C17HeCINO [M+H] m/z 288.1158
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found m/z 288.11150. The enantiomeric ratio of 2d was determined by HPLC analysis using
Daicel Chiralcel OJ-H column: n-Hexane : isopropanol = 95:5, flow rate 0.5 mL/min, A = 254

nm (channel 1), 232 nm (channel 2): t; (minor) = 24.0 min, t, (major) = 33.4 min.

(R)-1-(4-methoxyphenyl)-2-(3-(trifluoromethoxy)phenyl)pyrrolidine (2e)

OH H 10 mol% Fe(OTf);, N
N MS (3A)
+ Hzo
1,2-Dichloroethane F3CO
OMe 90 °C, 24h
1 2
OCF3 e e OMe
S/R=97:3 R/S=97:3

Alcohol 1e (177.5 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf); (25.05 mg,
0.05 mmol) were treated as described for 1a for 24 h and purified as described for 1a to obtain
2d (165.5 mg, 0.485 mmol, 91% yield) as a yellowish oil. IR (neat) 3061, 3053, 2921, 2822,
1611, 1521, 1493, 1451, 1352, 1271, 1222.35, 1178, 1060.57, 963, 801.34, 771, 701.41 cm™.
'H NMR (400 MHz, Chloroform-d) & = 7.31 (t, J = 7.8 Hz, 1H), 7.18 (dd, J = 7.7, 1.3 Hz,
1H), 7.13 — 7.04 (m, 2H), 6.81 — 6.71 (m, 2H), 6.47 — 6.38 (M, 2H), 4.62 (dd, J = 8.5, 2.5 Hz,
1H), 3.72 (s, 3H), 3.71 — 3.63 (m, 1H), 3.35 (td, J = 8.7, 7.1 Hz, 1H), 2.40 (m, 1H), 2.00 (m,
2H), 1.91 (m, 1H). *C NMR (101 MHz, CDCl3) & = 151.1, 149.6, 147.9, 141.8, 129.8, 124.2,
119.2, 118.8, 118.5, 114.8, 113.1, 63.1, 55.9, 49.7, 36.1, 23.3 ppm HRMS (ESI) calcd. for
Ci1sH1sF3NO; [M+H] m/z 338.1323 found m/z 338.1320. The enantiomeric ratio of 2e was
determined by HPLC analysis using Daicel Chiralcel OJ-H column: n-Hexane : isopropanol =
90:10, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232 nm (channel 2): t; (major) = 7.18

min, t; (minor) = 9.5 min.
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(R)-1-(4-methoxyphenyl)-2-(p-tolyl)pyrrolidine (2f)

OH H 10 mol% Fe(OTf);, N
N MS (3A) Me
> + H,0
1,2-Dichloroethane
Me OMe

90 °C, 24h
1f 2f

OMe
S/R=98:2 R/S=91:9
Alcohol 1f (143.5 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf)3 (25.05 mg,

0.05 mmol) were treated as described for 1a for 24 h and purified as described for 1a to obtain
2f (124.1 mg, 0.464 mmol, 93% vyield) as a colorless oil. IR (neat) 3068, 3050, 2911, 2821,
1609, 1530, 1491, 1453, 1372, 1273, 1231.42, 1137, 1166.32, 1064.43, 961, 816.43, 771.49,
707.13, 521.93 cm™. *H NMR (400 MHz, Chloroform-d) & = 7.27 — 7.17 (m, 4H), 6.91 — 6.81
(m, 2H), 6.60 — 6.51 (m, 2H), 4.72 (dd, J = 8.3, 2.5 Hz, 1H), 3.81 (s, 3H), 3.80 — 3.75 (m,
1H), 3.45 (td, J = 8.9, 6.6 Hz, 1H), 2.53 — 2.45 (m, 1H), 2.44 (s, 3H), 2.21 — 2.09 (m, 1H),
2.08 — 1.96 (m, 2H) ppm. *C NMR (100 MHz, CDCl3) 6 = 150.7, 142.2, 142.1, 136.0, 129.1,
125.8, 114.8, 112.9, 63.1, 55.9, 49.6, 43.4, 36.3, 23.3, 21.0 ppm. HRMS (ESI) calcd. for
C18H22NO [M+H] m/z 268.1705 found m/z 268.1696.

The enantiomeric ratio of 2f was determined by HPLC analysis using Daicel Chiralcel OJ-H
column: n-Hexane : isopropanol = 95:5, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 11.4 min, t; (major) = 12.5 min.

(R)-2-(3-methoxyphenyl)-1-(4-methoxyphenyl)pyrrolidine (29)

OH H 10 mol% Fe(OTf);, N
N MS (3A)
+ Hzo
1,2-Dichloroethane MeO
OMe 90 °C, 24h
1 2
OMe g g OMe
S/R=98:2 R/S=98:2

Alcohol 1g (150.5 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf); (25.05 mg,
0.05 mmol) were treated as described for 1a for 24 h and purified as described for 1a to obtain

29 (119.4 mg, 0.421 mmol, 88% vyield) as a colorless oil. IR (neat) 3068, 3050, 2911, 2821,
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1609, 1530, 1491, 1453, 1372, 1273, 1231.42, 1137, 1166.32, 1064.43, 961, 816.43, 771.49,
707.13, 521.93 cm™. *H NMR (400 MHz, Chloroform-d) & = 7.22 (t, J = 7.8 Hz, 1H), 6.94 —
6.64 (m, 5H), 6.44 (d, J = 8.5 Hz, 2H), 4.65 — 4.50 (m, 1H), 3.77 (s, 3H), 3.71 (s, 3H), 3.67 (d,
J =10.1 Hz, 1H), 3.34 (g, J = 8.3 Hz, 1H), 2.37 (tt, J = 11.5, 7.8 Hz, 1H), 2.12 — 1.80 (m,
3H). *C NMR (101 MHz, CDCls) & = 159.8, 150.9, 147.2, 142.2, 129.4, 118.3, 114.8, 113.0,
111.9, 111.6, 63.5, 55.9, 55.1, 49.7, 36.2, 23.4 ppm. HRMS (ESI) calcd. for CigH2,NO,
[M+H] m/z 284.1649 found m/z 284.1645.

The enantiomeric ratio of 2g was determined by HPLC analysis using Daicel Chiralcel OJ-H
column: n-Hexane : isopropanol = 95:05, flow rate 0.5 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (minor) = 27.8 min, t, (major) = 35.4 min.

(R)-2-phenyltetrahydrofuran (2h)’

OH 10 mol% Fe(OTf);
©)\/\/0H MS (3A) / \
o + H,0
DEC : n-Hexane (1:1)
30 °C, 12h
1h 2h
S/R =07:93 S/R = 88:12

Alcohol 1h (83 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf)z (25.05 mg, 0.05
mmol) were treated as described for la for 12 h. After completion of reaction (TLC), the
crude was concentrated under vacuum and purified by a fast column chromatographic using
silica gel (mess 100-200) and dichloromethane eluent obtain pure 2h (82 mg, 0.98.8 mmol,
99% vyield) as colorless oil. 'H NMR (400 MHz, Chloroform-d) & = 7.37 — 7.30 (m, 4H), 7.28
—7.22 (m, 1H), 4.90 (t, J = 7.2 Hz, 1H), 4.10 (dt, J = 8.3, 6.8 Hz, 1H), 3.94 (td, J = 7.8, 6.4
Hz, 1H), 2.38 — 2.26 (m, 1H), 2.07-1.95 (m, 2H), 1.87 — 1.76 (m, 1H) ppm. *C NMR (101
MHz, CDCl3) & = 143.4, 128.2, 127.1, 125.6, 80.7, 68.6, 34.6, 26.0 ppm. The enantiomeric
ratio of 2h was determined by HPLC analysis using Daicel Chiralcel OJ-H column: n-Hexane
- isopropanol = 95:05, flow rate 0.5 mL/min, A = 254 nm (channel 1): t; (minor) = 9.2 min, t,
(major) = 10.1 min.

S41



(R)-2-(4-fluorophenyl)tetrahydrofuran (2i)®

OH 10 mol% Fe(OTf);,
/@)\/\/OH MS G /@/@
o + H,O
DEC : n-Hexane (1:1) F
F 30 °C, 12h
1i 2j
S/R =90:10 R/S = 88:12

Alcohol 1i (83 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf); (25.05 mg, 0.05
mmol) were treated as described for la for 12 h. After completion of reaction (TLC), the
crude was concentrated under vacuum and purified by a fast column chromatographic using
silica gel (mess 100-200) and dichloromethane eluent obtain pure 2i (82 mg, 0.98.8 mmol,
99% yield) as colorless oil. *H NMR (400 MHz, CDCls) 6 = 7.31-7.26 (m, 2H), 7.03-6.98 (m,
2H), 4.85 (t, J = 6.8 Hz), 4.08 (g, J = 8.0 Hz, 1H), 3.94 (g, J = 7.6 Hz, 1H), 2.34-2.26 (m, 1H),
2.04-1.96 (m, 1H), 1.80-1.71 (m, 1H) ppm. 3C NMR (100 MHz, CDCl3) & = 162.0 (Jcr =
250 Hz), 139.1, 139.0, 127.2 (Jc-r = 10 Hz), 115.0 (Jcr = 20 Hz), 80.1, 68.6, 34.6, 25.9 ppm.
The enantiomeric ratio of 2i was determined by HPLC analysis using Daicel Chiralcel OJ-H
column: n-Hexane : isopropanol = 80:20, flow rate 0.5 mL/min, A = 254 nm (channel 1): t;

(major) = 12.3 min, t; (minor) = 13.8 min.

(R)-1-(4-methoxyphenyl)-2-vinylpyrrolidine (2j)°

OH H 10 mol% Fe(OTf);, \/O
MS (3A) N
\)\/\/N - + H,0
1,2-Dichloroethane
OMe 100 °C, 48h
1j 2j

OMe

S/R=99:1 R/S=94:6

Alcohol 1j (110.5 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf)3 (25.05 mg,
0.05 mmol) were treated as described for 1a at 100 °C for 48 h. After completion of reaction
(TLC), the crude was concentrated under vacuum and purified by the column
chromatographic using silica gel (mess 100-200) to obtain pure 2j (89 mg, 0.438 mmol, 88%

yield) as colorless oil. IR (neat) cm™ 3040, 2955.9, 2890, 2875, 2821, 1616.5, 1575.6, 1513,
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1460, 1365, 1274, 1241.5, 1181, 1166, 1045, 970, 820, 591 cm™. 'H NMR (400 MHz,
Chloroform-d) & = 6.87 — 6.81 (m, 2H), 6.61 — 6.55 (m, 2H), 5.84 (ddd, J = 17.1, 10.2, 5.4 Hz,
1H), 5.19 — 5.08 (m, 2H), 4.10 (dddd, J = 6.7, 5.4, 2.6, 1.3 Hz, 1H), 3.77 (s, 3H), 3.49 (ddd, J
=8.4,7.0,2.8 Hz, 1H), 3.22 (td, J = 8.7, 6.9 Hz, 1H), 2.21 — 1.91 (m, 4H), 1.83 (ddt, J = 8.7,
6.1, 3.0 Hz, 1H) ppm.*C NMR (100 MHz, CDCls) & = 150.8, 142.5, 139.9, 114.8, 114.3,
112.9, 61.4, 55.9, 49.2, 32.7, 23.3 ppm. HRMS (ESI) calcd. for C13H1sNO [M+H] 204.1383
m/z found 204.1386 m/z. The enantiomeric ratio of 2j was determined by HPLC analysis

99.5:0.5, flow rate 0.5

using Daicel Chiralcel OJ-H column: n-Hexane: isopropanol

mL/min, A = 254 nm (channel 1): t; (major) = 60.5 min, t, (minor) = 63.1 min.

(S)-1-(4-methoxyphenyl)-2-methylpyrrolidine (2k)

OH 10 mol% Fe(OTH)s, Me,@
N

H
MS (3A
Me)\/\/N (3% + H,0
oM 1,2-Dichloroethane
e o
1K 100 °C, 48h 2K

OMe

R/S= 2:98 S/R=2:98

Alcohol 1k (104.5 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf); (25.05 mg,
0.05 mmol) were treated as described for 1a at 100 °C for 48 h. After completion of reaction
(TLC), the crude was concentrated under vacuum and purified by the column
chromatographic using silica gel (mess 100-200) to obtain pure 2k (76.4 mg, 0.4 mmol, 80%
yield) as colorless oil. IR (neat) cm™ 3045, 2961, 2930, 2874, 2824, 1616, 1575, 1464, 1329,
1275, 1245, 1181, 1164, 1041, 970, 811.6, 591 cm™. *H NMR (400 MHz, Chloroform-d) & =
6.97 — 6.87 (m, 2H), 6.68 — 6.56 (M, 2H), 3.85 (td, J = 6.5, 2.2 Hz, 1H), 3.82 (s, 3H), 3.52 —
3.43 (m, 1H), 3.17 (td, J = 8.8, 7.0 Hz, 1H), 2.21 — 1.91 (m, 3H), 1.75 (dp, J = 5.3, 2.6, 2.2
Hz, 1H), 1.23 (d, J = 6.2 Hz, 3H) ppm. **C NMR (100 MHz, CDCls) & = 150.6, 142.2, 114.9,

112.7, 55.9, 54.0, 48.9, 33.1, 23.3, 19.5 ppm. The enantiomeric ratio of 2k was determined by
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HPLC analysis using Daicel Chiralcel OJ-H column: n-Hexane : isopropanol = 99.5:0.5, flow

rate 0.5 mL/min, A = 254 nm (channel 1): t; (minor) = 30.0 min, t, (major) = 60.6 min.

(S)-2-ethyl-1-(4-methoxyphenyl)pyrrolidine (21)

OH 10 mol% Fe(OTf);.

Et > + Hzo
\©\ 1,2-Dichloroethane
OMe 100 °C, 48h
11 21
OMe
R/S=99:1 S/R=96.5:3.5

Alcohol 11 (111.5 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf); (25.05 mg,
0.05 mmol) were treated as described for 1a at 100 °C for 48 h. After completion of reaction
(TLC), the crude was concentrated under vacuum and purified by the column
chromatographic using silica gel (mess 100-200) to obtain pure 21 (85.07 mg, 0.419 mmol,
83% vyield) as colorless oil. IR (neat) cm™ 3044, 2960.59, 2931, 2873, 2829, 1619.75,
1574.68, 1512.9, 1464, 1363, 1327, 1274, 1240.55, 1180, 1163, 1044, 969, 810.9, 590, 525
cm™. 'H NMR (400 MHz, Chloroform-d) & = 7.01 — 6.93 (m, 2H), 6.69 — 6.60 (m, 2H), 3.87
(s, 3H), 3.62 (tt, J = 7.2, 2.6 Hz, 1H), 3.57 — 3.48 (m, 1H), 3.25 — 3.14 (m, 1H), 2.20 — 1.99
(m, 3H), 1.99 — 1.81 (m, 2H), 1.50 — 1.33 (m, 1H), 1.06 (t, J = 7.5 Hz, 3H) ppm. *C NMR
(100 MHz, CDCl3) 6 = 150.5, 142.4, 114.9, 112.5, 60.4, 55.7, 49.0, 29.8, 26.0, 23.5, 10.5
ppm. HRMS (ESI) calcd. For Ci3H0NO [M+H] 206.1539 m/z found 206.1546 m/z. The
enantiomeric ratio of 2| was determined by HPLC analysis using Daicel Chiralcel OJ-H
column: n-Hexane : isopropanol = 99.5:0.5, flow rate 0.5 mL/min, A = 254 nm (channel 1): t;

(minor) = 25.8 min, t; (minor) = 63.8 min.
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(R)-1-(4-methoxyphenyl)-2-phenylpiperidine (2m)

OH /©/0Me 10 mol% Feﬁ(OTf)sy O
MS (3A) N~ “Ph
> + H2O
©)\/\/\” 1,2-Dichloroethane
90 °C, 48h

1m 2m

OMe
S/R= 88:12 R/S= 82.4:17.6
Alcohol 1m (142.58 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf); (25.05 mg,

0.05 mmol) were treated as described for 1a for 24 h and purified as described for 1a to obtain
2m (116.1 mg, 0.434 mmol, 87% yield) as a colorless oil. IR (neat) 3060, 3044, 2956, 2915,
2830, 1611, 1512, 1491, 1451, 1360, 1261, 1245, 1180, 1171, 961.56, 811.75, 771.69, 748.15,
590.1, 521.25 cm™. *H NMR (400 MHz, Chloroform-d) & = 7.19 — 7.14 (m, 2H), 7.13 — 7.06
(m, 2H), 7.03 — 6.96 (M, 1H), 6.87 — 6.76 (m, 2H), 6.63 — 6.52 (M, 2H), 3.96 (dd, J = 9.5, 3.3
Hz, 1H), 3.61 (s, 3H), 3.35 — 3.25 (m, 1H), 2.81 (ddd, J = 12.0, 10.1, 3.5 Hz, 1H), 1.90 — 1.81
(m, 1H), 1.72 (dddd, J = 15.0, 13.4, 10.5, 6.4 Hz, 4H), 1.47 — 1.38 (m, 1H) ppm. *C NMR
(101 MHz, CDCl3) 6 = 144.7, 128.0, 127.4, 126.1, 123.7, 113.7, 99.9, 92.9, 64.4, 56.4, 55.3,
36.1, 26.5, 24.1 ppm. HRMS (ESI) calcd. for C1sH,NO [M+H] m/z 268.1702 found m/z
268.1696. The enantiomeric ratio of 2m was determined by HPLC analysis using Daicel
Chiralcel OJ-H column: n-Hexane : isopropanol = 95:05, flow rate 0.5 mL/min, A = 254 nm

(channel 1), 232 nm (channel 2): t; (minor) = 13.6 min, t; (major) = 20.5 min.

(R)-1-(4- methoxyphenyl) -2-phenyl-1,2,3,4-tetrahydroquinoline (2n)

10 mol% Fe(OTf);
MS 3A ©
NH * h0
1,2-Dichloroethane ©

90 °C, 24h

OMe
S/R =99:1 R/S =955
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Alcohol 1n (166.58 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf); (25.05 mg,
0.05 mmol) were treated as described for 1a for 24 h and purified as described for 1a to obtain
2n (157.5 mg, 0.5 mmol, 100% vyield) as a colorless oil. IR (neat) 3013, 2931, 2852, 1602,
1508, 1451, 1361, 1289.97, 1238.08, 1211, 1179, 1101, 933.6, 827.75, 756.69, 700.08, 552.2
cm™. *H NMR (400 MHz, Chloroform-d) & = 7.21 (d, J = 4.4 Hz, 4H), 7.15 (dd, J = 4.8, 3.7
Hz, 1H), 7.07 — 7.01 (m, 2H), 6.99 — 6.94 (m, 1H), 6.93 — 6.85 (m, 1H), 6.78 — 6.70 (M, 2H),
6.60 (td, J = 7.3, 1.2 Hz, 1H), 6.52 (dd, J = 8.3, 1.1 Hz, 1H), 4.78 (d, J = 4.3 Hz, 1H), 3.71 (s,
3H), 2.71 — 2.52 (m, 2H), 2.25 (ddt, J = 12.9, 11.4, 4.9 Hz, 1H), 2.14 — 2.02 (m, 1H) ppm. **C
NMR (101 MHz, CDCl3) 6 = 156.8, 145.2, 144.2, 140.5, 129.2, 128.3, 128.2, 126.7, 126.7,
126.7, 122.4, 116.8, 114.7, 114.1, 63.7, 55.4, 28.9, 23.7 ppm. HRMS (ESI) calcd. for
C2H2:NNaO [M+Na] m/z 338.1508 found m/z 338.1515.

The enantiomeric ratio of 2n was determined by HPLC analysis using Daicel Chiralcel OJ-H
column: n-Hexane : isopropanol = 96:4, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (minor) = 10.5 min, t, (major) = 11.9 min.

(R)-2-phenylchromane (20)
oH 10 mol% Fe(OTf);

MS (3A)
> + Hzo
OH 1,2-Dichloroethane ) /'"©

-20 °C, 48h
10 20

SIR = 84:16 R/S = 77:23
Alcohol 10 (114 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf); (25.05 mg,

0.05 mmol) were treated as described for 1a at -20 °C for 48 h. After completion of reaction
(TLC), the crude was concentrated under vacuum and purified by the column
chromatographic using silica gel (mess 100-200) to obtain pure 20 (95 mg, 0.454 mmol, 91%
yield) as colorless oil. *H NMR (400 MHz, Chloroform-d) & = 7.50 — 7.38 (m, 4H), 7.38 —

7.31 (m, 1H), 7.21 — 7.08 (m, 2H), 6.99-6.85 (m, 2H), 5.10 (dd, J = 10.1, 2.5 Hz, 1H), 3.03
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(dddd, J = 17.3,11.2, 6.0, 1.1 Hz, 1H), 2.83 (ddd, J = 16.5, 5.3, 3.4 Hz, 1H), 2.25 (dddd, J =
13.7,5.9, 3.3, 2.5 Hz, 1H), 2.13 (dddd, J = 13.7, 11.3, 10.1, 5.3 Hz, 1H) ppm. **C NMR (100
MHz, CDCl3) 6 = 155.1, 141.7, 129.5, 128.5, 127.8, 127.3, 125.9, 121.8, 120.3, 116.9, 76.7,
29.9, 25.1 ppm. The enantiomeric ratio of 20 was determined by HPLC analysis using Daicel
Chiralcel JM column: n-Hexane: isopropanol = 98:2, flow rate 0.5 mL/min, A = 254 nm

(channel 1): t; (major) = 8.9 min, t; (minor) = 14.2 min.

(R)-2-(4-fluorophenyl)chromane (2p)
oH 10 mol% Fe(OTf);

MS (3A)
OH F 1,2-Dichloroethane o~
-20 °C, 48h
1p 2p F

S/R = 98:2 R/S = 90:10
Alcohol 1p (123 mg, 0.5 mmol), MS (3A) (300 mg), and the catalyst Fe(OTf); (25.05 mg,

0.05 mmol) were treated as described for 1a at -20 °C for 48 h. After completion of reaction
(TLC), the crude was concentrated under vacuum and purified by the column
chromatographic using silica gel (mess 100-200) to obtain pure 2p (92 mg, 0.419 mmol, 81%
yield) as colorless oil. 'H NMR (400 MHz, Chloroform-d) & = 7.47 — 7.39 (m, 2H), 7.21 —
7.06 (m, 4H), 6.97 — 6.87 (m, 2H), 5.08 (dd, J = 10.2, 2.5 Hz, 1H), 3.15 — 2.94 (m, 1H), 2.84
(ddd, J = 16.5, 5.3, 3.2 Hz, 1H), 2.23 (dddd, J = 13.7, 5.8, 3.2, 2.4 Hz, 1H), 2.10 (dddd, J =
13.7, 11.3, 10.2, 5.3 Hz, 1H) ppm. *C NMR (100 MHz, CDCl5) & = 162.4 (Jc.r = 250 Hz),
154.9, 137.5, 137.5, 129.5, 127.73 (Jcr = 10 Hz), 127.4, 121.7, 120.4, 116.9, 115.3 (Jcr = 20
Hz), 30.00, 25.04 ppm. ppm. The enantiomeric ratio of 2p was determined by HPLC analysis
using Daicel Chiralcel JIM-column: n-Hexane : isopropanol = 95:5, flow rate 1 mL/min, A =

254 nm (channel 1): t; (major) = 6.5 min, t; (minor) = 9.7 min.
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(R)-2-methyl-1,2-diphenyl-1,2,3,4-tetrahydroquinoline (4a)
OH

‘aMe
10 mol% Fe(OTf);, @Me
NH NT + H,0
DCE + n-hexane (1:1)
25°C, 48h
3a 4a

S/R = 99:1 R/S = 98:2
Alcohol 3a (158.5 mg, 0.5 mmol) and the catalyst Fe(OTf)s (25.05 mg, 0.05 mmol) in DCE +

n-Hexane (1:1) were treated as described for 1a at room temperature for 48 h and purified as
described for la to obtain 4a (146.51 mg, 0.5 mmol, 98% vyield) as a white color solid. IR
(neat) 3028, 3057.11, 29.79.30, 2935.16, 2845, 1602, 1591, 1575.59, 1492, 1455.32, 1378,
1319, 1236.83, 1156, 1132, 1072, 1026, 1003, 933.49, 841, 763, 746, 699.48 cm™. 'H NMR
(400 MHz, Chloroform-d) & = 7.47 — 7.36 (m, 2H), 7.29 (tt, J = 4.0, 3.3 Hz, 4H), 7.24 — 7.18
(m, 2H), 7.18 — 7.13 (m, 2H), 6.98 — 6.84 (m, 2H), 6.61 (td, J = 7.3, 1.1 Hz, 1H), 6.33 (dd, J =
8.3, 1.2 Hz, 1H), 2.71 (dt, J = 16.3, 4.2 Hz, 1H), 2.40 (ddd, J = 16.7, 12.3, 5.4 Hz, 1H), 2.25
(ddd, J = 12.8, 5.3, 3.6 Hz, 1H), 2.15 (td, J = 12.6, 4.8 Hz, 1H), 1.44 (s, 3H) ppm. **C NMR
(101 MHz, CDCI3) 6 = 147.6, 146.3, 144.3, 131.0, 129.2, 129.1, 128.2, 126.5, 126.5, 126.3,
125.9, 121.7, 116.4, 114.7, 61.3, 37.8, 29.4, 24.8 ppm. HRMS (ESI) calcd. for Co,HzNNa
[M+Na] m/z 322.1570 found m/z 322.1574.

The enantiomeric ratio of 4a was determined by HPLC analysis using Daicel Chiralcel OD-H
column: n-Hexane : isopropanol = 99:1, flow rate 1.0 mL/min, A = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 4.7 min, t, (minor) = 5.6 min.

(R)-2-methyl-2-phenylchromane (4b)

OH
<Me 10 mol% Fe(OTf);,
SOa b
OH DCE + n-hexane (1:1) o
-15°C, 48h
3b 4b
S/R =99:1 R/S =91:9
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Alcohol 3b (121.5 mg, 0.5 mmol) and the catalyst Fe(OTf)s (25.05 mg, 0.05 mmol) in DCE +
n-Hexane (1:1) were treated as described for 1a at -15 °C temperature for 48 h and purified as
described for 1la to obtain 4b (122 mg, 0.5 mmol, 100% vyield) as a white color solid. IR
(neat) 3060, 3024.55, 2977.79, 2929, 2849, 16010.53, 1582, 1522.56, 1488, 1456, 1446,
1373, 1340.54, 1305.83, 1243.57, 1167, 1119, 1069, 1029, 971, 945.49, 826, 753, 699.68, 548
cm™. 'H NMR (400 MHz, Chloroform-d) & = 7.38 (dd, J = 8.4, 1.3 Hz, 2H), 7.30 (ddd, J =
7.8,6.8, 1.2 Hz, 2H), 7.24 — 7.18 (m, 1H), 7.17 — 7.10 (m, 1H), 7.04 — 6.91 (m, 2H), 6.81 (td,
J=7.4,1.3Hz, 1H), 2.67 (dt, J = 16.1, 4.9 Hz, 1H), 2.51 — 2.34 (m, 2H), 2.09 (ddd, J = 13.7,
10.5, 5.4 Hz, 1H), 1.66 (s, 3H) ppm. °C NMR (101 MHz, CDCl,) & = 154.1, 145.6, 129.3,
128.3, 127.3, 126.7, 124.9, 121.6, 119.9, 116.9, 78.3, 32.9, 30.1, 22.6 ppm. HRMS (ESI)
calcd. for C16Hi6NNa [M+Na] m/z 247.1231 found m/z 322.1225.

The enantiomeric ratio of 4b was determined by HPLC analysis using Daicel Chiralcel OD-H
column: n-Hexane : isopropanol = 99:1, flow rate 0.5 mL/min, X = 254 nm (channel 1), 232

nm (channel 2): t; (major) = 20.1 min, t, (minor) = 22.2 min.

(S)-2-methyl-2-(4-methylpentyl)chromane (4c)
OH Me

“aMe 10 mol% Fe(OTf)3 @ Me
Me > Me + H,O
- 2
OH DCE + n-hexane (1:1) o ’/\)\Me
3a -15°C, 48h 4a
R/S = 96:4 S/R =90:10

Alcohol 3c (125.15 mg, 0.5 mmol) and the catalyst Fe(OTf)3 (25.05 mg, 0.05 mmol) in DCE
+ n-Hexane (1:1) were treated as described for 1a at -15 °C temperature for 48 h and purified
as described for 1a to obtain 4c (106 mg, 0.456 mmol, 92% yield) as a colorless oil. IR (neat)
3374, 3041, 2928, 2865, 1603, 1515, 1430, 1319, 1254, 1214, 1170, 1155, 1063, 1023, 824,
693 cm™. 'H NMR (400 MHz, Chloroform-d) & 7.12 — 7.02 (m, 2H), 6.84 — 6.75 (m, 2H),

2.75 (t, J = 6.8 Hz, 2H), 1.86 — 1.72 (m, 2H), 1.60 — 1.50 (m, 2H), 1.37 (ddd, J = 14.4, 9.5, 7.6
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Hz, 2H), 1.28 (s, 3H), 1.24 — 1.08 (m, 3H), 0.86 (d, J = 6.6 Hz, 6H). *C NMR (101 MHz,
CDCIs) 6 = 153.8, 129.4, 127.2, 121.1, 119.4, 117.2, 76.2, 39.8, 39.3, 30.6, 27.9, 24.2, 22.6,
22.6, 22.1, 21.4 ppm. HRMS (ESI) calcd. for C16H24ONa [M+Na] m/z 255.1719 found m/z
255.1713. The enantiomeric ratio of 4c was determined by HPLC analysis using Daicel
Chiralcel OD-H column: n-Hexane : isopropanol = 99:1, flow rate 1.0 mL/min, A = 254 nm

(channel 1), 232 nm (channel 2): t; (major) = 6.3 min, t, (minor) = 3.9 min.

30. Characterization data of synthesized intermediates

3-(hydroxymethyl)-1-phenylbutane-1,4-diol (1h")

OH
OH

OH

1h’
IR (neat) 3337.11, 3063, 3031, 2931.01, 1603, 1493, 1453, 1348, 1205, 1218, 1156, 1028,

913.78, 849, 757.33, 700.74, 553.70 cm™. *H NMR (400 MHz, Chloroform-d) & = 7.38 —
7.30 (m, 4H), 7.29 — 7.22 (m, 1H), 4.80 (dd, J = 8.7, 4.0 Hz, 1H), 3.80 — 3.58 (m, 4H), 2.75 (s,
3H), 1.93 (q, J = 5.8 Hz, 1H), 1.86 — 1.69 (m, 2H) ppm. *C NMR (101 MHz, CDCls) & =
144.8, 1285, 127.6, 125.6, 72.8, 65.4, 65.3, 40.5, 38.6 ppm. HRMS (ESI) calcd. for

C11H16NaO3 [M+Na] m/z 219.0994 found m/z 219.0992.

2-(hydroxy(phenyl)methyl)-1-phenylbutane-1,4-diol (1h™)
OH OH

oH 1Th”
IR (neat) 3314.70, 3027, 2924.74, 1603, 1493, 1450, 1342, 1202, 1217, 1089, 1047.97,

1028.09, 913.28, 744.08, 701.12, 655 cm™. *"H NMR (400 MHz, Chloroform-d) & = 7.45 —
7.35 (m, 4H), 7.34 — 7.24 (m, 3H), 7.23 — 7.11 (m, 3H), 5.05 (d, J = 4.4 Hz, 1H), 4.96 (d, J =
2.2 Hz, 1H), 3.55 (t, J = 6.1 Hz, 2H), 2.15 (dtd, J = 7.2, 4.6, 2.2 Hz, 1H), 1.80 (ddt, J = 14.2,
8.0, 6.1 Hz, 1H), 1.60 — 1.46 (m, 1H) ppm. **C NMR (101 MHz, CDCls) § = 143.1, 142.7,
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128.5, 128.1, 127.4, 126.8, 125.8, 125.5, 75.4, 72.4, 60.8, 48.4, 27.3 ppm. HRMS (ESI)

calcd. for C17H20NaO3 [M+Na] m/z 295.1305 found m/z 295.1298.

1-(4-methoxyphenyl)piperidin-2-one (K2)

OMe
IR (neat) 2953, 2905, 2839, 1683, 1652, 1601, 1510, 1492, 1459, 1360.65, 1331, 1295, 1268,

1247.94, 1223, 1178, 1105, 1031, 830, 755, 730.61, 601, 575, 556.49 cm™. 'H NMR (400
MHz, Chloroform-d) & = 7.19 — 7.10 (m, 2H), 6.93 — 6.87 (m, 2H), 3.80 (s, 3H), 3.62 — 3.56
(m, 2H), 2.58 — 2.50 (m, 2H), 1.97 — 1.87 (m, 4H). *C NMR (101 MHz, CDCls) & = 153.8,

129.4, 127.2, 121.1, 119.4, 117.2, 76.2, 39.8, 39.3, 30.6, 27.9, 24.2, 22.6, 22.6, 22.0, 21.4

ppm.

(S)-1-phenylethan-1-ol (N)
OH

i
'H NMR (400 MHz, Chloroform-d) & = 7.40 — 7.32 (m, 4H), 7.31 — 7.24 (m, 1H), 4.89 (g, J =
6.4 Hz, 1H), 1.50 (d, J = 6.5 Hz, 3H) ppm. *C NMR (101 MHz, CDCls) § = 145.8, 128.4,

127.4,125.3, 70.4, 25.1 ppm.

(S)-1-phenylethyl diisopropylcarbamate (O)
Me Me

A A

Me N Me

O)\O

@/LMG,
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'H NMR (400 MHz, Chloroform-d) & = 7.40 — 7.29 (m, 4H), 7.31 — 7.22 (m, 1H), 5.85 (9,J=
6.6 Hz, 1H), 1.55 (d, J = 6.6 Hz, 3H), 1.20 (d, J = 7.8 Hz, 12H) ppm. *C NMR (101 MHz,

CDCl3) & = 155.0, 142.8, 128.4, 127.4, 126.0, 72.7, 46.1 (br), 22.8, 21.3 (br) ppm.

2-iodo-N-phenylaniline (Q)

|
L,
'H NMR (400 MHz, Chloroform-d) & = 7.83 — 7.76 (m, 1H), 7.34 (dd, J = 8.5, 7.4 Hz, 2H),
7.24 —7.20 (m, 2H), 7.15 (dt, J = 7.8, 1.1 Hz, 2H), 7.09 — 7.02 (m, 1H), 6.64 (ddd, J = 7.9,
5.4, 3.3 Hz, 1H), 5.93 (s, 1H) ppm. *C NMR (101 MHz, CDCls) & = 143.9, 141.9, 139.5,

129.4, 129.0, 122.5, 121.9, 119.9, 115.9, 88.8 ppm.

1-(4-methoxyphenyl)pyrrolidin-2-one (A2)

OMe
Q@
'H Nl\/(I)R (400 MHz, Chloroform-d) 6 = 7.52 — 7.44 (m, 2H), 6.93 — 6.82 (m, 2H), 3.80 (d, J =
6.9 Hz, 2H), 3.78 (s, 3H), 2.56 (t, J = 8.1 Hz, 2H), 2.18 — 2.05 (m, 2H) ppm. **C NMR (101

MHz, CDCl3) 6 = 173.8, 156.5, 132.6, 121.7, 113.9, 55.4, 49.1, 32.4, 17.9 ppm.

(5-phenyltetrahydrofuran-3-yl)methanol (2h")
HO

(0]

'H NMR (400 MHz, Chloroform-d) § =7.41 — 7.32 (m, 10H), 7.29 (dg, J = 6.0, 2.9 Hz, 3H),
5.00 (t, J = 7.2 Hz, 1H), 4.88 (dd, J = 9.4, 6.4 Hz, 1H), 4.24 (dd, J = 8.8, 7.1 Hz, 1H), 4.04
(dd, J = 8.8, 7.5 Hz, 1H), 3.95 (dd, J = 8.8, 5.6 Hz, 1H), 3.77 (dd, J = 8.8, 5.9 Hz, 2H), 3.69

(dd, J = 10.9, 7.0 Hz, 2H), 3.65 (dd, J = 6.9, 1.9 Hz, 2H), 2.72 — 2.54 (m, 2H), 2.48 (ddd, J =
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12.5, 8.1, 6.4 Hz, 1H), 2.19 (ddd, J = 12.3, 7.2, 5.0 Hz, 1H), 2.00 (ddd, J = 12.7, 8.5, 7.3 Hz,
1H), 1.90 — 1.80 (m, 2H), 1.77 (s, 1H), 1.55 (ddd, J = 12.4, 9.4, 7.8 Hz, 1H) ppm. *C NMR
(100 MHz, CDCls) & = 143.1, 142.3, 128.3, 128.3, 127.3, 127.2, 125.7, 125.5, 81.2, 80.1,
71.1, 70.9, 65.1, 64.5, 42.4, 41.7, 37.8, 37.3 ppm. HRMS (ESI) calcd. for C;;H14NaO,

[M+Na] m/z 201.0886 found m/z 201.0881.

Phenyl(2-phenyltetrahydrofuran-3-yl)methyl acetate (2h™")

0
D oA
O 0

IR (neat) 3063, 3032, 2947, 2875.58, 1738, 1494, 1455, 1371, 1233.84, 1063, 1024, 962, 913,
756.71, 700 cm™. *H NMR (400 MHz, Chloroform-d) & = 7.38 — 7.33 (m, 8H), 7.32 — 7.27
(m, 2H), 7.25 — 7.18 (m, 4H), 7.08 (ddd, J = 7.9, 1.6, 0.6 Hz, 3H), 5.79 (d, J = 9.7 Hz, 1H),
4.78 (d, J = 6.3 Hz, 1H), 4.02 — 3.98 (m, 1H), 3.98 — 3.92 (m, 1H), 2.88 — 2.77 (m, 1H), 2.11
(s, 3H), 2.09 — 2.03 (m, 1H), 1.91 — 1.83 (m, 1H) ppm. **C NMR (101 MHz, CDCls) & =

173.8, 156.5, 132.6, 121.7, 113.9, 55.4, 49.1, 32.4, 17.9 ppm. HRMS (ESI) calcd. for

C19H20NaO3 [M+Na] m/z 319.1305 found m/z 319.1310.
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32. Copies of HPLC chromatograms for all starting alcohols and products:

la:
[mv]
— JS-RW-16-A-0D-H-90.hex-1ml-50.1barre - Channel
800 __ JSRW-16-A-OD-H-90. hex-1mi-50. 1barre - Channel 2
i
A Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
600 1 24,0531 53354214 797,494 97,8
2 30,020 1218,920 17,761 22
Total 54573,134 815,255 100,0
@
(=1
£ 400
=
200
0
T T T T T
0 10 20 30 40 50 60
Time [rmin.]
la: racemates
[mv]
— JS-RW-16-B-rec-0OD-H-90.hex-1ml-50.1bar2 - Channel
800 JS-RW-16-B-rec-OD-H-90. hex-1ml-50. 1bar2 - Channel 2
Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
600 1 25,450 15885,989 229,898 50,9
2 30,123 15332,884 191,768 49,1
Total 31218,873 421,666 100,0
o
®
E 400 .
o~
<
K3
™
200
o S,
T T T T T T
0 10 20 30 40 50 60
[min.]
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1b:

™M
— C:\ USERS\ ADMI N\ DESKTOP\ RAHUL\ JS-RW-A-1-OD-H-90HEX-1ML-48.BAR - Channel
— CI\USERS\ADMIN'DESKTOPLRAHUL\JS-RW-A-1-OD-H-90HEX- TML-48.BAR - Channel 2
L=
| o .
s 9 Reten. Time Area Height Area
[min] [mV.s] [mV] (%]
22,020 119382,649 1411,515 92,
32,893 9085,368 99,742 7,
Total 128468,016 1511,257 100,
g 1,07
=
o
=
0,5
o~
o
o
o
O,G T ..... |[¥ |
T T
0 20 40 60 80 100
Time [y
1b: racemates
[mv]
500+ - — JS-RW-272-8SM-Phrec-0J-90.hex-1mIl-50.1bar - Channel 1
% — JSRW-272-8SM-Phrec-0J-90. hex-1ml-50. 1bar - Channel 2
400 ~ Reten. Time Height Area
[min] [mv] (%]
20,667 420,837 50,2
29,473 319,249 49,8
300 Total 740,085 100,0
&
=
s
200
100
0 |
T T T T T
0 10 20 30 40 50 60
Time tmin.]
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1c:

Voltage

Voltage

™M
_—_ JS-RW-46-A-0OD-H-90.hex-1ml-48.7bar - Channel
— JS-RW-46-A-OD-H-90. hex-1ml-48. 7bar - Channel 2
1,5 Reten. Time Area Hdghé Area
[min] [mv.s] [mv] [%]
2 22,817 87798,669 1739,761 97,9
2 28,033 1857,639 30,148 21
Total 89656,308 1769,909 100,0
1,0
0,57
0,0
T T T T T T
0 10 20 30 40 50 60
Tire [min.]
1c: racemates
[mv]
— JS-RW-46-B-OD-H-90.hex-1ml-48.7bar - Channel 1
300 — JS-RW-46-B-OD-H-90.hex-1mi-48.7bar - Channel 2
250+ Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
23,277 18768,661 306,353 49,0
200+ 27,800 19527,849 250,953 51,0
Total 38296,511 557,306 100,0
150+
100+
50+
o
T T T T T T
0 10 20 30 40 50 60
Time [T
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1d

Voltage

[
— C:\USERS\ ADMI N\ DESKTOP\ RAHUL\ JS-RW-50-A-0OD-H-90HEX-1ML-44.BAR- - Channel
— C:\USERS\ADMIN\DESKTOP\ RAHUL\JS-RW-50-A-OD-H-90HEX\IML-44. BAR- - Channel 2
80
Reten. Time Area Height Area
60 [min] [mV.s] [mV] [%]
45,323 12707,655 91,131 97,3
53,727 346,648 1,875 2,7
Total 13054,303 93,006 100,0
40+
20+
{}_p—abhﬂzﬂv}w%_g___k
T T T T T
0 10 20 30 50 60
Time [min.]
1d: racemates
[mv]
__ C:\USERS\ ADMIN\ DESKTOP\ RAHUL\ JS-RW-50-B-0OD-H-90HEX-1ML-44.BAR- - Channel
— C:\USERS\ADMI N\DESKTOP\ RAHUL\JS-RW-50-B-OD-H-90HiEX- 1ML-44.BAR- - Channel 2
60| Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
43,950 8645,155 71,885 50,0
50,883 8652,048 65,359 50,0
137,244

Voltage

20

[min.]
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le:

Voltage

Voltage

[m\t:
iz — JS'RW-40-A-OD-H-90.hex-1ml-50. 1barre3 - Channel 1
— JS-RW-40-A-0D-H-90.hex-1ml-50.1barre3 - Channel
600
500~ Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
400 1 16,033 24532,160 561,079 97,0
2 21,093 763,097 14,781 3,0
Total 25295,257 575,860 100,0
300
200~
100
0 "
T T T T T T
0 10 20 30 40 50 60
Time [trin:1
le: racemates
[mv]
— JS-RW-40-B-0OD-H-90.hex-1ml-50.1barre2 - Channel
— JS-RW-40-B-OD-H-90.hex-1mi-50. 1barre2 - Channel 2
600 ~
.-ﬁ - Reten. Time Area Height Area
Al = [min] [mV.s] [mV] (%]
& 1 16,390 28178,054 693,589 50,7
2 21,103 27430,082 490,104 49,3
400 Total 55608,136 1183,693 100,0
200
0 S
T T T T T T
0 10 20 30 40 50 60
Time Lmin-]
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Voltage

Voltage

[mv]
—_ JS-RW-47-A-OD-H-90.hex-1mIl-48.7bar - Channel 1
600 — JSRW-47-A-OD-H-90.hex-1mi-48.7bar - Channel 2
Reten. Time Area Height Area
5007 [min] [mv.s) [mv] [%]
1 26,827 47015,286 604,714 97,9
2 29,627 1002,615 19,159 2,1
400~ Total 48017,900 623,874 100,0
300
200
100+
0
T T T T T T
0 10 20 30 40 50 60
Time [trn:1
1f: racemates
[
rzn'r:ﬂ_ — JS-RW-47-B-OD-H-90.hex-1ml-48.7bar - Channel 1
— JS-RW-47-B-OD-H-90.hex-1ml-48.7bar - Channel 2
200+ Reten. Time Area Height Area
[min] [mV.s] [mv] [%]
27,187 16624,170 232,295 48,6
2 29,743 17585,415 215,900 51,4
150 Total 34209,585 448,195 100,0
100
50+
o \L A | .-
T T T T T
0 10 20 30 40 50 60
[min.]
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[mv]
— JS-RW-48-A-0D-H-90.hex-1ml-48.7bar - Channel 1
— JS-RW-48-A-fD-H-90. hex-1mi-48. 7bar - Channel 2
200 Reten. Time Area Height Area
[min] [mV.s] [mv] [%]
1 42,523 28169,610 218,313 97,8
2 48,880 629,976 7,750 2.2
Total 28799,586 226,063 100,0
150
@
g
S 100
=
50
[
|
0 sty
T T T T T T
0 10 20 30 40 50 60
Time [min:]
1g: racemates
[mv]
250~ — JS-RW-48-B-0OD-H-90.hex-1mi-48.7bar - Channel 1
— JS-RW-48-B-OD-H-90.hex-1ml-48.7bar - Channel 2
Reten. Time Area Height Area
200- [min] [mV.s] [mV] (%]
1 42,337 28279,951 236,804 49,9
2 47,760 28402,796 199,378 50,1
Total 56682,747 436,182 100,0
150
o
o
=2
2
100+
50
o ‘l - s JA— -
T T T T T T
0 10 20 30 40 50 60
Time {min.]
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1h:

Voltage

[mv] Nee
— SB-510-0OD-H-95hexane-0,5mL-min-19,7bar-R2 - Channel 1
40 ’(\'\
4\‘ 80
Reten. Time Area Height Area \\
30 [min] [mV.s] [mv] [%]
1 44,300 290,416 3,206 58 ‘
0 A
o 48,383 4751,376 41,982 H,2 g
g’ Total 5041,792 45,188 100,0 3
S 20 =]
> 3
40 @
10 L
(3]
¥ 20
0, ,.A — o PSRN .- %- ------ e R e
T T T T 0
0 20 40 60 80
Time [min.]
1h: racemates
[mv] il
25| — C:\YLClarity\ Substitution of alcohol\ Data\ SB-404-0OD-H-95hexane-0,5mL-min-19,7bar-R2 - Channel 1
A o~
Reten. Time Area Height Area Il A
[min] [mV.s] [mV] [%] l |8 B
20 43,950 2052,151 24,043 51,1 L = 80
48,450 1964,390 19,728 48,9 \ ﬁ
Total 4016,541 43,771 100,0 w (
|
15+ ‘ ’ t 60 o
||| :
3
°
\ g
A |
\ 40
|l
5 (1] |
” } \ ] 20
" by g
ol Wl A _/\A_ﬁ_])....\v ..... — -
T T T T o
0 20 40 60 80
Time [min.]
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1i:

[m] i
— SB-401-rep-AD-98hexane-0,5mL-min-9,4bar-R1 - Channel 1
80+ |
A 80
Reten. Time Area Height Area T'"l
[min] [mV.s] [mV] [%] E"l
60 1 110,950 23726,673 89,028 89,8 F: |
2 118,400 2698,404 11,379 10,2 ‘\ 60
g Total 26425,077 100,408 100,0 ' |
s ' |
S a0 i)
| ll 40
I| e
1
20 [\
i
' i
[ \—‘ 20
| H
| e gmiie
T T T T T T T
0 20 40 60 80 100 120 140
Time fivi1]
1i: racemates
[mv] %
— SB-399-rep-AD-98hexane-0,5mL-min-9,5bar-R1 - Channel 1
30
80
Reten. Time Area Height Area —
[min] [mV.s] [mv] [%] o
113,583 5270,369 20,666 46,9 - S
120,067 5965,607 19,491 53,1 =2 g
204 Total 11235,976 40,157 100,0 R ™ 60
8 NN
g iy
o [y oy
= ['a 4
l" ‘I‘I 'l |\1 IS
10 |1 \ ’\ \
LY
[
[\ 20
|kl i
o ST 5 I S /\-___,_/% ..... S L
T T T T T T T 0
0 20 40 60 80 100 120 140

sjuauodwo)

sjusuodwo)

S62



[mv]
200 — AB5-141-AC-0J-H-90hex-101PA-1ml-41bar-runi - Channel|1
— ABS-1¢1-AC-OJ-H-90hex-101PA-1ml-4-1bar-run1 - Channel 2
Reten. Time Area Height Area Height -
150 [min] [mv.s] [mv] [%] [%]
1 46,323 12442,841 192,310 98,8 99,1 ]
2 49,690 145,063 1,668 1,2 0,9 3
Total 12587,904 193,978 100,0 100,0
&
& 1009
=)
=
50
AP oA e .
T T T T
0 20 40 60 80
Time Lrin.]
1j: racemates
[rmiv]
— AB5-1284AP-0J-H-30hex-10l1PA-1ml-41bar-run1 - Channel|l
— ABS41234AP-0J-H-90hex-101PA-1mi-4 1bar-run1 - Channel 2
300
Reten. Time Area Height Area Height A
[min] [mV.s] [mVv] [%] [%]
1 45517 22868366 334,265 ; 49,9 53,2 ; y
2 48,633 22916,805 294,589 50,1 46,8 E
Total 45785,171 628,854 100,0 100,0
200+
&
32
o
=
100+
o -LX‘#_” A B —
T T T T
0 20 40 60 80
— [min.]
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[mv]
__ AB6-45-AC-AP-0J-H-85hex-151PA-0,4ml-14bar-run1 - Channel’
600~ ABBG-45-AC-AP-OJ-H-85hex-151 PA-0,4ml- 14bar-run1 - Channel 2
Reten. Time Area Height Area Height
o [min] [mV.s] [mVv] [%] [%]
5007 1 58,933 55618,888 626,369 98,5 98,7
c; 2 63,233 866,541 8,512 1,5 1,3
EE Total 56485,429 634,880 100,0 100,0
400
(7]
)
S 300
=
200
100+
o —
T T T T T T
0 20 40 60 80 100 120
Tere [min.]

1k : racemates

[rmiv]
3507 __ AB6-134-2-AP-0J-H-85hex-151 PA-0,4ml-13bar-run1 - Channel|1
— & ABG-134-2-AP-0OJ-H-85hex- 151 PA-0,4m-13bar-run1 - Channel 2
300
Reten. Time Area Height Area Height
[min] [mV.s] [mv] [%] [%]
59,517 21725,587 324,102 44,2 51,4
250+ 60,933 27481,124 306,867 55,8 48,6
Total 49206,711 630,969 100,0 100,0
200+
&
&
S 1509
100+
50+
o e e e e e
T T T T T T
0 20 40 60 80 100 120
Time rvin.]
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1l:

Voltage

[mv]
— AB6-43-AC-0OJ-H-80hex-201PA-1ml-48bar-runi - Channel|1
— ABG-43-AC-0OJ-H-80hex-20I PA-1ml-48bar-run1 - Channel 2
300
T T T T T
0 15 20 25 30
Tire [min.]
1l : racemates
[Vl
1,57 —_ AB5-86-AP-OJ-H-80hex-201 PA-1mI-48bar-run1 - Channel|1
~_ AB5-86-AP-OJ-H-80hex-201 PA-1mi-48bar-run1 - Channel 2
™
23 Reten. Time Area Height Area Height
- [min] [mV.s] [mv] [%] [%]
b 1 14433 35095624 ; 1404,761 | 49,3 54,5
d 2 15,250 36086, 789 1172,849 50,7 45,5
1,0+ q Total 71182,413 2577,610 100,0 100,0
&
£
o
=
0,51
0,0 RRRLERE
T T T T T T
5 10 15 20 25 30
[min.]
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im:

Voltage

Channel 1

— JS-RW-69-0D-H-90.hex-1ml-48.7bar2 -
— JS-RW-69-OD-H-90.hex-1ml-48.7bar2 - Channel 2

T T T T T
0 10 20 30 40 60
Time [min.]
1m: racemates
[mv]
=~ — JS-RW-66-0D-H-90.hex-1ml-48.7bar2 - Channel1
80 N — JS-RW-66-OD-H-90.hex-1ml-48.7bar2 - Channel 2
Reten. Time Area Height Area
[min] [mV.s] [mv] [%]
60| 1 28,980 6130,592 80,670 49,6
2 31,377 6235,390 74,033 50,4
Total 12365,982 154,702 100,0

Voltage

[min.]
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1n:

Voltage

Voltage

™
— CAUSERS\ADMIN\ DESKTOP\ RAHUL\ JS-RW-87-0D-H-90HEX-0.5ML-20.BAR - Channel1
— C:\USERS\ADMIN\DESKTOP\RAHUL\JS-RW-87-0OD-H-90HEX-0.5ML-20.BAR - Channel 2
2,0
Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
15 1 26,233 137158,368 2236,421 9,1
4 2 46,450 1286,197 10,999 0,9
Total 138444,564 2247,420 100,0
1,01
0,5
o~
il 3
olgh—-—-_:ﬁ,.,l\m;.i e — _r; = —_— = =
T T T T T
0 20 40 60 80 100
Time [min.]
1n: racemates
[mv]
— CA\USERS\ ADMI N\ DESKTOP\ RAHUL\ JS-RW-85-B-OD-H-90HEX-0.5ML-20.BAR-RE - Channel 1
500- — | C:AUSERS\ADMI N\DESKTOP\RAHUL\JS-RW-85-B-OD-H-90HEX-0. 5ML-20. BAR-RE - Channel 2
7 Reten. Time Area Height Area
400~ [min] [mV.s] [mV] [%]
27,067 35113,455 522,131 49,9
47,347 35272,307 315,240 50,1
300- Total 70385, 761 837,370 100,0
200
100+
0
T T T T T
0 20 40 60 80 100
[min.]

Time
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lo:

[rmiv]
— AB7-3-AC2-0J-H-90Hex-101PA-0,5mL-18bar-run1 - Channel|2
1004 .
o~
Than Yo | A I nml Ares I Dﬁwl -
) (oW 3) (=) ™) =)
1 QA7 e LX) CEM SN
B0 [ wwo!  man wam ! ws | sl
[T 7o 1 resaw| waam| 00 | 2000 |
8, 60+
=
5]
=
40
20
IS F e — . -
T T T
0 20 40 60 80
Time [min.]
lo: racemates
[mv]
— AB6-176B-AC-0J-H-90Hex-10IPA-0,5mL-18bar-run2 - Channel|2
15+ Reten. Time Area Height Area Height
[min] [mV.s] [mVv] [%] [%]
1 45,007 625,985 10,782 48,9 50,9
2 46,957 654,611 10,393 51,1 49,1 -
Total 1280,595 21,176 100,0 100,0 o
=
F o
10 -
2}
o
8
=]
>
5
1 -
T T T
4] 20 40 60 80
Time [min.]
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[mv]
100 — AB7-19-AC2-AD-90Hex-101PA-1mL-16bar-run1 - Channel|1
_ _ _ — ABT-19-ACZ2-AD-90Hgk- 101 PA-1mL-16bar-run1 - Channel 2
Reten. Time Area Height Area Height
[min] [mV.s] [mv] [%] [%] |
1 12,250 24,036 0,584 2,0 1,9 |
80 2 16,183 1202,758 29,458 98,0 98,1 | \
Total 1226,794 30,041 100,0 100,0 [ 1
|
|
jb) 607 | |
o 1
i} |
=
2 !
40 ~ |
< |
1
20
—
ﬂ:‘. \
o
o M\ A I SR S -
T T T T
0 5 10 15 20
Time [rmin.]
1p: racemates
[mV]
— AB7-15-AC1-AD-90Hex-10IPA-1mL-16bar-run2 - Channel(2
10+ Reten. Time Area Height Area Height i
[min] [mV.s] [mv] [%] [%] N\ ~
1 11,923 309,119 9,998 49,2 56,3 [ ®
2 15,757 319,765 7,751 50,8 43,7 || "
& Total 628,864 17,749 160,0 106,0 - ‘ -
" b A
| Al \
| R A
L & | | [
£ i | |
S ‘ | |
I / | | |
“‘ A ‘| .
| " [
| - I
2| | | |
| | \ \
\ N [ . [\
A ;" /N f \ / \ / \‘ ~
AN VAN AV ,7.._4______\>J__,——-___|/ .......... T~ o
o -~ r - —
T T T T
0 5 10 15 20
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3a:

[mV]
60- — RW-JS-220-B-OD-H-90hex-01ml-42.60bar2 - Channel 1
—— RW-JS-220-B-OD-H-90hex-01mi-42.60bar2 - Channel 2
50+ Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
1 8,657 10,278 0,517
40~ 2 10,057 1599,331 57,157
Total 1609,609 57,674 100,0
&
8 300
K=
>
20
10+ —
™~
o
; L

[min.]

3a: racemates

[mv]
25 — RW-JS-259-B-OD-H-90hex-01ml-42.60bar2 - Channel 1
— RW-JS-259-B-OD-H-90hex-01ml-42.60bar2 - Channel 2
204 Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
1 8,643 687,568 24,749 48,8
2 10,160 721,172 22,964 51,2
15 Total 1408,741 47,713 100,0
]
o
=
2
10|
5|
oH— 25— e DU G S . _
T T T T
0 5 10 15 20
[min.]

S70



3b:

[mV]
— RW-JS-240-B-pure-0OD-H-90hex-01ml-40barre - Channel|i
15 I’-‘ — RW-JS-240-B-pure-0O0-H-90hex-01ml-40barre - Channel 2
Reten. Time Area Height Area
[min] [mV.s] [mv] [%]
1 11,273 7,496 0,136 1,:
2 12,957 563,525 14,233 98,7
104 Total 571,021 14,369 100,(
b
o
=
S
>
5
— — T T — S -
o AN R — I
T T
0 5 10 15 20 25 30
Time [min.]

3b: racemates

[mv]
— RW-JS-237-D-rec-pure-0D-H-99 5hex-0.5ml-01mix--16bar - Channel1
— RW-J5-237-D-rec-pure-0OD-H-99. 5hex-0. 5ml-01mix--16bar - Channel 2
40
Reten. Time Area Height Area
[min] [mv.s] [mV] [%]
1 10,823 1397,666 42,819 49,
30+ 2 12,207 1433,543 38,888 50,¢
Total 2831,209 81,708 100,(
[
o
=
g 207
107
O
T T T T
0 10 20 30 40
Time [min.]
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3c:

[mv]
— RW-JS-130-143-A-0J-H-90hex-0.5ml-16bar - Channel 1
127 — RW-J5-130-143-A-0J-H-90hex-0.5ml-16bar - Channel 2
10 Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
- 1 15,827 394,553 11,958 9,2
8 o 2 21,193 15,715 0,311 38
B Total 410,268 12,269 100,0
o
f=1]
= 6
©
=
4
o~
>
oL
—
o~
-2 T T T T T T
0 10 20 30 40 50 60
Time tmin.]

3c: racemates

[mv]
— RW-JS-130-143-B-0J-H-90hex-0.5ml-16barre - Channel 1
— RW-JS-130-143-B-0J-H-90hex-0.65ml-16barre - Channel 2
o~
10+ ~ Reten. Time Area Height Area
il 3 [min] [mV.s] [mV] [%]
1 15,850 403,695 12,271 50,9
N 2 20,233 388,721 9,027 49,1
N Total 792,416 21,298 100,0
=
£
2 5
o = -
T T T T T T
0 10 20 30 40 50 60

[min.]
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2a:

[mv]
120 — RW-RE1-0j-h-95hex-0.5 ml|-42,8bar-JS-58-K- - Channel 1
— RW-RE1-0j-h-95hex-0.5 ml-42, 8bar-JS-58-K- - Channel 2
100 Reten. Time Area Height Area Height
[min] [mv.s] [mv] [%] [%]
44,351
1572,269
807 1616,619 60,067 100,0 100,0
]
o
£
S
>
T T T T T T
0 5 10 15 20 25 30
Time [min:]
2a: racemates
[mv]
— RW-RE1-0j-h-95hex-0.5 ml-42 8bar-JS-33-b - Channel1
— RW-RE1-0j-h-95hex-0.5 ml-42, 8bar-J5-33-b - Channel 2
40
Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
30 L 1 12,300 509,506 21,953 50,0
4 T 2 13,550 509,929 19,984 50,0
g - Total 1019,435 41,937 100,0
o
s pH
S 20
107
ol A ) _
T T T T T
0 10 20 30 40 50 60
Time [min’]
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Voltage

Voltage

v
1,27 — RW-JS-59-H-2-0j-h-95hex-0.5 m|-27 8bar - Channel 1
— RW-JS-59-H-2-0j-h-95hex-0.5 ml-27,8bar - Channel 2
1,0
Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
o 8,283 6590,053 424,251 89,8
L 9,900 749,484 43,171 10,2
Total 7339,537 467,423 100,0
0,6 +
Lagl
0
0,4
0,2 o~
D
0.0 M_R -
T T T T T
0 10 15 20 25 30
Time [min.]
2b: racemates
M,
b — JSRW-272-A-0J-H-95.hex-0.5ml-27. 7bar7 - Channel 1
~
— JS-RW-272-A-0J-H-95.hex-0.56ml-27.7bar7 - Channel 2|
a
o
Reten. Time Area Height Area
‘ [min] [mv.s] [mv] (%]
1,01 | 1 8,350 7746,192 454,215 50,2
2 9,937 7684,880 406,024 49,8
‘ Total 15431,072 860,239 100,0
0,5
I I
| | I
| | |
L\ |
\
) A\
0, - .
T T T T T
0 5 10 15 20 25
Time {min.]
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2cC:

(4.

— RW-JS-201-A-0OJ-H-90hex-1ml-43bar2 - Channel 1
i — RW-JS-20 0J-H-90hex-1mi-43bar2 - Channel 2
| 1
| |
Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
10 1 10,523 11,422 0,488 3,2
2 17,490 348,141 7,275 96,8
Total 359,563 7,763 100,0
&
=
S
>
5
O ——
T
0 30 40
[min.]
2c: racemates
[
00 )
— RW-JS-52-B-2-0j-h-95hex-0.5 ml-27,8bar - Channel1
— RW-J5-52-B-2-0j-h-95hex-0.5 ml-27,8bar - Channel 2
Reten. Time Area Height Area
coo [min] [mV.s] [mV] [%]
1 9,433 7325,800 394,971 49,7
2 18,717 7422,633 159,118 50,3
T Total 14748,433 554,089 100,0
T
2} (=2
2 400
=
S
=
200+ ]
o S,
T T T T T T
0 5 10 15 20 25 30
Time tmin.]
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2d:

[mv]
— RW-JS-55-A-0j-h-95hex-0.5 ml-18ba-new - Channel1
104 — RW-JS-55-A-0j-h-95hex-0.5 nw\f‘lab‘ﬁl—ne‘n-‘ - Channel 2
~|
Reten. Time Area Height Area Al
& [min] [mv.s] [mv] [%] M
1 24,000 21,842 0,442 33 [l
2 33,433 646,908 7,168 9,7
61 Total 668,750 7,610 100,0
@
o
£
S 4
2
H— I o \—
-2
T T T T
0 10 20 30 40
Time [min.]
2d: racemates
[mv]
— RW-JS-55-B-0j-h-95hex-0.5 ml-18.0ba-new - Channel 2
5 \'I‘
|
| Reten. Time Area Height Area
| [min] [mV.s] [mV) [%]
4| 1 24,040 291,295 5,224 50,8
| ~ 2 33,540 281,926 2,930 49,2
‘ ™ Total 573,221 8,154 100,0
o
34 | | -
[} ‘ f\
)] [\
8 | I
5 | i
> 2 | I
T T T T T
0 10 20 30 40 50 60
Titne [min.]
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2e

v
— JS-RW-56-A-0J-90.hex-1ml-50.1bar2 - Channel 1
=y H — JSRW-56-A-0J-90.hex-1ml-50. 1bar2 - Channel 2
4
Reten. Time Area Height Area
[min] [mV.s] (mv] (%]
1 7,453 38165,131 4604,453 97,9
M 2 o553  wems| 1958 21}
g Total 38671,936 464,001 106,0'}
S
>
24
1-
o~
wn
et 3
\ S
| [
T T T T
0 5 10 15 20
Tire [min.]
2e: racemates
vl
— JS-RW-56-B-0J-90.hex-1ml-43.1bar - Channel1
5 H H __ JS-RW-56-B-0J-90.hex-1ml-43. 1bar - Channel 2
4+ M d
o
N T Reten. Time Area Height Area
c [min] [mV.s] [mV] [%]
3 1 7,297 { 123082,118 5010,762 52,2
] 2 9,407 f 112521861 4850,99 47,8
g Total 235603,579 861,758 100,0
o
>
2
1
\
~ \.
o RV |
T T T T T T
0 10 20 30 40 50 60
Tire [min.]
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Voltage

2f:

Voltage

™
— RW-JS-202-A-0J-H-95hex-01ml-39bar - Channel 1
— RW-5-202-A-0J-H-95hex-01ml-39bar - Channel 2
57 -
Reten. Time Area Height Area
[min] [mV.s] [mV] (%]
1 12,923 35411,259 975,303 96,6
2 14,490 1255,477 36,324 3,4
Total 36666,736 1011,626 100,0
1,0
0,57
o ————————— A
T T T T
0 5 10 15 20
Time Lrin-]
racemates
[mv]
— RW-JS-53-B-rec-0J-H-95hex-01ml-39bar - Channel
— RW-JS-53-B-rec-0J-H-95hex-01ml-39bar - Channel 2
800
Reten. Time Area Height Area
[min] [mv.s] [mv] [%]
13,133 19428,659 554,914 49,2
600 14,367 20066,880 454,906 50,8
Total 39495,539 1009,820 100,0
400
200
B
0
T T T T
0 10 20 30 40
Time Lin-]
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Voltage

29

Voltage

[mv]
— RW-JS-203-B-J-0J-H-95hex-1ml-39.0bar - Channel 1
6001 —_ RW-JS-203-B-J-0J-H-95hex-1ml-39.0bar - Channel 2
500
Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
1 24,9077 2012,020 26,643 37
400 2 27,607 52221,208 598,590 96,3
Total 54233,227 625,233 100,0
3007
200
1004
|
\
g |
T T T T T T
0 10 20 30 40 50 60
[min.]

: racemates

[mv]
— RW-JS-54-B-J-OJ-H-95hex-1mil-39.0bar - Channel 1
400+ — RW-JS-54-B-J-0OJ-H-95hex-1ml-39.0bar - Channel 2
Reten. Time Area v Height Area
[min] [mV.s] [mV] [%]
300+ 23,950 21608,579 303,793 48,6
26,317 22881,742 292,338 51,4
Total 44490,321 596,131 100,0
200+
100+
0 i
T T T T T T
0 10 20 30 40 50 60
[min.]
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2h:

[mv]
7007 — JS-RW-264-1-AD-H-99.8hex-0.5mI-10.20bar - Channel
|
Eoy Reten. Time Area Height Area /|
[min] [mV.s] [mv] [%] IN
o 9,493 2167,569 95,731 11, ‘ ‘
10,537 16447,529 644,228 88,
Total 18615,099 739,959 100, c'_‘:"
400-| "
& f ‘
B
S 3007 ’
200+ - )
s |
o
100 f !
|
/
0 o \H’ """ N
T T T
0 5 10 15 20
Time (min.]
2h: racemates
[mv]
— JS-RW-266-rec-AD-H-99.8hex-0.5mI-10.20bar - Channel 2
200+
Reten. Time Area Height Area /‘\ \
[min] [mV.s] [mv] [%]
9603; 5139821 204,802 48,7 ’ \ |
150 10,450 5413,571 217,371 51,3
Total 10553,353 423,173 100,0 |
. W
o
£ 100 \ / |
o
> |
501 ‘\
i
| \Y \'\L_
0 A, T S o
T
T T
10 15 20
[min.]

S80



2i

Voltage

Voltage

[mv]
— RW-J8-269-A-0j--H-80hex-0.5ml-21.0bar3 - Channel 2
400
Reten. Time Area Height Area
A [min] [mV.s] [mV] [%]
300+ 1 12,317 661,979 30,132 85,9
di 2 13,850 108,847 4,083 14,1
ja
Total 770,826 35,114 100,0
200-|
o~
100+ -
jad]
i UL
T T T T
0 10 20 30 40
Time 1]
2i: racemates
[mv]
100 o~ — RW-JS-269-B-product-0j--H-80hex-0.5ml-21.0bar3 - Channel 2
a
] .
Reten. Time Area Height Area
80- [min] [mV.s] [mv] [%]
1 12,357 2277,376 92,766 52,5
2 13,8%0 2063,059 81,541 47,5
Total 4340,434 174,306 100,C
60+
40+ ‘
20
o S T/ . M . L_ e o —
T T T T
0 10 20 30 40

[min.]
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Voltage

Voltage

[mv]
60y — AB6-94-2-48h-AF-0J-H-99,5Hex-0,51PA-0,5mL-14bar-run1 - Channel(2
Reten. Time Area Height Area Height
50 [min] [mV.s] [mV] [%] [%]
60,473 3843,294 37,606 93,6 92,6 -
63,107 263,312 3,012 6,4 7,4 .
40 Total 4106,606 40,618 100,0 100,0 aj
I
|
[
30 | M
” |
[
|
20 ‘| [
| |
| .
[ |
10 i [
1 e
‘u\ ‘ ‘I .-‘I \;o rf/\\
I / - [
[N Fas S _ o Nl o \_
0 — - - S — — T 7
T T T T
0 20 40 60 80
Time [rmin. ]
2j: racemates
[miv]
— AB5-133-AC1-AP-0OJ-H-99,5Hex-0,51PA-0,5mL-13bar-run1 - Channel|1
500 — AB5-1 SS—AC'I—AP—OJ-H—9€I,5Hex—0:5IPA—D.EmL—'lStﬂlar—run'\ - Channel 2
| |
Reten. Time Area Height Area Height
[min] [mV.s] [mV] [%] [%]
400 60,617 1 26105541 : 217,090 ¢ 46,6 ¢ 47,6 :
63,917 29971,080 239,146 53,4 52,4
Total 56076,621 456,236 100,0 100,0
300+
200+
100+
g = T T —
0 20 40
Time fvin.]
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2k

[mv]
_ ABG-93-48h-AP-0OJ-H-99,5Hex-0, 51 PA- 1mL-39bar-run1 - Channel 1
80 ___ AB6-93-48h-AP-0J-H-99,5Hex-0,51PA-1mL-39bar-run1 - Channelz
Reten. Time Area Height Area Height
[min] [mV.s] [mV] [%] [%]
T 29,957 63,523 1,430 17 42
o 2 60,573 3756,834 32,682 98,3 95,8
Total 3820,357 34,112 100,0 100,0
) ~
o
£ 407 e
(=] o
> [v=
20
—
o
| ?
m
0 — r
T T T
0 20 40 60 80 100
[min.]

2k: racemates

vl
— AB5-123-AC1-0J-H-99, 5Hex-0, 51 PA-1mL-3%bar-run1 - Channel 1
1,0+ — AB5-123-AC1-0J-H-99,5Hex-0,51PA-1mL-39bar-run1 - Channel
Reten. Time Area Height Area Height
A [min] [mV.s] [mv] [%] [%]
0,89 1 29,073  59916,741 1028,612 ; 50,3 i 77,9 ;
;‘ 2 58,090 59254,472 291,119 49,7 22,1
Total 119171,213 1319,731 100,0 100,0
2, 0,67
3
2 =~
0,4+ ot
=)
wy
0,2+
|
0,0 i = Y AR
0 20 40 60 80 100
[min.]
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2l

Voltage

2l : racemates

Voltage

imig.

— ABG-92-48h-AP-0J-H-99,5Hex-0, 51 PA-1mL-39bar-run’l - Channel 1
— AB6-92-48h-AP-0J-H-99,5Hex-0,51PA-1mL-39bar-run1 - Channel:

60
Reten. Time Area Height Area Height
[min] [mV.s] [mVv] [%] [%]
50- 25,790 190,481 3,678 3,5 9,1
63,773 5260,553 36,799 96,5 90,9
Total 5451,035 40,477 100,0 100,0 ~
<
2]
K=
N
f
I
I
[
|’\‘\
NIV o —— —————
T T T T
0 20 40 60 80
Time [min.]

v
1.2 — AB5-124-AC-0J-H-99,5Hex-0,5|PA-1mL-39bar-run1 - Channel(l
! — AB5-124-AC-0J-H-99,5Hex-0, 5| PA-1mL-39bar-run1 - Channel 2
Reten. Time Area Height Area Height
1.0 [min] [mV.s] [mv] [%] [%]
o 1 24,700 24064,048 415,044 49,7 80,2
2 59,300 24329,963 102,744 50,3 19,8
Total 48394,011 517,789 100,0 100,0
0,87
0,67
0,4
0,2
0,0
T T T
0 20 40 60 80
Time [min.]
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2m

Voltage

Voltage

[mv]
300+ — RW-JS-207-A-0J-H-95hex-01ml-39bar - Channel Z
250+ o~ Reten. Time Area Height Area
[min] [mV.s] [mv] [%]
1 6,640 1743,917 67,577 16,9
200+ 2 9,523 8580,600 213,030 83,1
Total 10324,517 280,607 100,0
150+
100
50
o — - S S
T T T T T T
0 10 20 30 40 50 60
Time [min.]
2m:racemates
6 — RW-JS-70-H-OJ-H-95hex-01ml-39bar - Channel 2
5 Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
1 6,657 45435,250 1340,178 49,0
4 2 9,607 47198,975 1076,833 51,0
Total 92634,225 2417,011 100,0
37
oo —
~ o~
"d- (Y=
o
1=
o . AN .
T T T T T T
0 10 20 30 40 50 60
Tirme: [min.]

S85



2n:

[mv]
200 _ RW-JS-206-B-0J-H-95hex-01mI-39bar4 - Channel 1
— RW-JS-206-B-OJ-H-95hex-01mi-39bard - Channel 2
Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
150 9,973 151,077 6,312
10,707 5797,627 184,426
Total 9948, 704 190,738 100,0
2 100
2
o
>
50
[ P S — P —— —
T T T
0 5 10 15 20
Time tmin.]
2n: racemates
[mv]
—_ RW-JS-86-B-0J-H-95hex-01mIl-39bar2 - Channel 1
Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
300 1 9,707 14399,252 341,201 47,5
3 11,040 15938,947 262,258 52,5
Total 30338,199 603,548 100,0
@ 200
B
o
>
100
f
o
T T T T T
0 10 20 30 50 60
Time [trin:1
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20

[rriv]
— AB7-18-21-9N-AF-JM-98hex-2I PA-1ml-25bar-run2 - Channell
60 A
I Reten. Time Area Height Area Height
Il [min] [mV.s] [mv] [%] [%]
[l 1 8,933 1509,685 59,041 77,1 82,6
50+ | 2 14,167 447,608 12,457 2,9 17,4
| Total 1957,294 71,498 100,0 100,0
51
40 |
) [
£ 30 |
= ‘ |
|
| | (o}
20 | ~
| -
[ -
| /
10 [ | .’(\x
| I‘,\ lu‘l |
. | /
o i N AN - NN N . o
T T
0 10 k] 20
Time [in.]
20 : racemates
[mVv]
— AB6-179-5-AP2-JM-98hex-2IPA-1ml-25bar-run2 - Channel
\ Reten. Time Area Height Area Height
3007 f \ [mm]I [mil.s] [mv] [“;n] [%]
(| 1 8,990 8390,971 304,349 48,9 62,7
| 2 13,940 8757,475 181,128 51,1 37,3
250 -«\ Total 17148446 485,476 100,0 100,0
l ~
-l
| o
200 | o
P ‘ A
=] A
£ 1501 . ‘ \
i ; [
100 \ |\
\ / \
. o
50 | |\ | \
\ \ | \
{"\ J \‘\ |
o Y A r‘ ,,,,,,, . - TJ _____________ | - - |
T T T
0 10 15 20
Time (min.]
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2p

V]
— AB7-27-8-2N-JM-95hex-51PA-1ml-35bar-run2 - Channel
4 || — ABT7-27-8-2N-JM-95hex-51 PA-1mi-35bar-run2 - Channel 2
Reten. Time Area Height Area Height
- [min] [mV.s] [mv] [%] [%]
& 1 6,527 42514,241 4198,931 88,9 94,4
3| th 2 9,710 5296,727 247,788 11,1 56
b Total 47810,968 4446,718 100,0 100,0
]
(=21
2
2 2
1_ o~
—_
R R
\ ov
N
G SRR ‘ —_— == |
T T T l T l T T T
0 2 4 6 8 10 12 14
Time [min-1
2p: racemates
| Reten. Time Area | Height ‘ Area | Height ‘
[min] [mV.s] [mv] [%] [%]
T 6653 ¢ 7674,879 | 522,471 | FTry: X — ABT7-25-JM-95hex-51PA-1mIl-35bar-rund - Channel 1
2 9,120 7867,289 421,283 50,6 40,4 — AB7-25-JM-95hex-5IPA-1mi-35bar-rund - Channel 2
Total 15542,168 1043,754 100,0 100,0
500+ N
u
[¥=]
o
400+
&
8
S 3007 |
200+ ]
100 \
0 {- R
T T T T T T T
0 2 4 6 8 10 12 14
Tame [min.]
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4a:

[mV]
— RW-JS-254-F-OD-H-99hex-01ml-39.00bar3 - Channel 1
— RW-JS-254-F-OD-H-99hex-01mI-39.00bar3 - Channel 2
15~ i
ﬁ Reten. Time Area Height Area
T [min] [mV.s] [mv] (%]
<
1 4,700 279,036 17,972 97,9
2 5,600 5,915 0,560 2,1
o 10 Total 284,951 18,532 100,0
£
=]
>
5
o e -
T T T T T T
0 2 4 6 8 10 12 14
[min.]

4a: racemates

[mV]
— RW-JS-259-C-0OD-H-99hex-01mI-39.00bar3 - Channel 1
— RW-J5-259-C-OD-H-99hex-01ml-39.00bar3 - Channel 2
159 :
Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
1 4,800 231,135 14,083 49,9
2 5,900 231,830 11,986 50,1
10+ Total 462,965 26,069 100,0
&
=
S
>
5
(}rﬁ S S— = = I
T T T
0 2 4 6 8 10 12 14
[min.]
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4b:

[mv]

Voltage

2,07

1,57

— RW-JS-242-J-0OD-H -99.5hex-0.5ml103ix-16bar7 - Channel 1
— RW-JS-242-J-ODf\H -99.5hex-0.5mI103ix-16bar7 - Channel 2

Reten. Time Area Height Area

[min] [mV.s] [mV] [%]
20,133 50,298 0,959 90,8
22,200 5,117 0,128 9,2
Total 55,415 1,087 100,0

T T T T T T
0 = 10 15 20 25 30
Thre [min.]
4b: racemates
[mV]
— RW-JS-237-D-rec-OD-H -99.5hex-0.6mI-103ix16bar7 - Channel
o — RW-J5-237-D-rec-OD-H\99. 5hex-0.5ml-103ix 16bar7 - Channel 2
Reten. Time Area Height Area
Al [min] [mVv.s] [mv]) (%]
20,067 145,021 2,665 49,7
22,083 146,753 2,504 50,3
Total 291,774 5,169 100,0
o 3
o
=
=]
>
2
1
0
T T T T T T
0 5 10 15 20 25 30
Time [min.]
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4c:

[mv]
150 — RW-JS-164-H-48h-OD-H-99.hex-1mi-43.bar2 - Channel 1
— RW-JS-164-H-48h-0OD-H-99.hex-1ml-43.bar2 - Channel
Reten. Time Area Height Area
[min] [mV.s] [mV] [%]
1 6,387 258,760 20,976 89,1
100 2 6,910 31,769 3,359 10,9
Total 290,529 24,336 100,0
@
o
2
=]
=
50- A
=)
o
o
\
o
o i
T T T T T
0 10 15 20 25 30
Time [in-]
4c: racemates
[mv]
— RW-JS-137-0OD-H-9%hex-1mi-43.barmix - Channel 1
— RW-JS-137-0D-H-99hex-1ml-43.barmix - Channel 2
150 .
Reten. Time Area Height Area
[min] [mV.s] [mv] [%]
1 6,287 318,935 27,616 50,0
2 6,820 318,593 22,941 50,0
T 7, 5 )
2 100- otal 637,528 50,557 100,0
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33. Copies of NMR for all starting alcohols and products
1a (*H NMR and *C NMR, CDCls)
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1b (*H NMR and **C NMR, CDCl5)
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1c (*H NMR and *C NMR, CDCl5)
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1d (*H NMR and **C NMR, CDCl5)
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1e (*H NMR and *C NMR, CDCl5)
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1f (*H NMR and **C NMR, CDCl5)
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1g (*H NMR and *C NMR, CDCl,)
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1h (*H NMR and **C NMR, CDCl5)
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1i (*H NMR and *C NMR, CDCls)
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1j (*H NMR and **C NMR, CDCl5)

AB5-141-AC-170622.10.fid

HRanBRROUUCCIRGAEBERY & BRANNAAAO-H-IAAdHARA988BRRRRRRREBBRLLELEBBEITTBBY
651661551615 6156 S5 G U LI LA LG LG GG LG L3 LG LA LA L LG LG LD L LA LA L S & S % & % 03 03 03 09 (3 08 b o o o e rd md o o o o e e e
e N | R e SRS EE e A M SORnanSnan - — r
(
‘\ [
' OH
1 ‘ ' H
i | ( |
J J / M »’ )
OMe
Il
| 1 |
oy l '
I
L ﬂ ﬂl L_JL A
Palay ™ i i It o e
0 @ o o M o < ™M [+2]
. & o9 L o . 8
~N N — o — [22] < <t
T T T T T T T T T T T T T T T T T T T T T
.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)
ABS5-141-AC-170622.11.fid
@ @ o auno
o b= SIS H88H 3 8 5} @
L &S o34 RRER ] ¢ & &
Y N e | [ |

30 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)



1k (*H NMR and **C NMR, CDCl5)
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11 (*H NMR and **C NMR, CDCls)
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1m (*H NMR and *C NMR, CDCls)
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1n (*H NMR and **C NMR, CDCl5)
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10 (*H NMR and *C NMR, CDCl,)
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1p (*H NMR and **C NMR, CDCl5)
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Te'se—

Eb'eE—

e —
89'9L
OO,RW
U

D R c— 1860
S9'p

f1 (ppm)

K'SIT
h«,mﬁw
aratr
¥B'0ZT—

or'LeT
Tp'LaT
mv,hﬂnw
oLLer
wm,oﬂ\.

104

&0 e
€0, “W TeEem—————aa 1

ot - ¥TET

] —— ——

69'6ET
N,mﬂv

EbST—
oL ]
€L
NMN; L

0TI —
TS'EIT—

9.5 9.0 85 80 75 7.0 65 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0

AB7-19-AC1-170622.12.fid

0
$107

10

f1 (ppm)

30 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20



1h " (*H NMR and **C NMR, CDCl5)
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1h”" (*H NMR and *C NMR, CDCl5)
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3a (*H NMR and *C NMR, CDCl5)
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3¢ (*H NMR and **C NMR, CDCl5)
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2a (*H NMR and *C NMR, CDCl5)
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2b (*H NMR and **C NMR, CDCl5)
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2¢ (*H NMR and *C NMR, CDCl5)
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2d (*H NMR and **C NMR, CDCl5)
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2e (*H NMR and **C NMR, CDCl5)
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2f (*H NMR and **C NMR, CDCl5)
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2g (*H NMR and *C NMR, CDCl5)
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2h (*H NMR and **C NMR, CDCl5)
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2i (*H NMR and *C NMR, CDCl5)
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2j (*H NMR and **C NMR, CDCl5)
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2k (*H NMR and **C NMR, CDCl5)
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21 (*H NMR and *C NMR, CDCl5)
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2m (*H NMR and *C NMR, CDCl5)
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2n (*H NMR and **C NMR, CDCl5)
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20 (*H NMR and *C NMR, CDCl5)
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2p (*H NMR and **C NMR, CDCl5)
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2h’ (*H NMR and *C NMR, CDCls)
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4a (*H NMR and *C NMR, CDCl5)
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4b (*H NMR and *C NMR, CDCls)
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4c (*H NMR and *C NMR, CDCls)
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Al (*H NMR and **C NMR, CDCls)
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K (*H NMR and **C NMR, CDCl5)
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M (*H NMR and **C NMR, CDCl,)
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J (*H NMR and **C NMR, CDCl5)

£6b°T
60517

OH

Me

=990°¢

F000'1

79€E0'T|

hoe6°

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

8.5

2.0

ETT'SC—

SLE0L—
£€89°9L \

€12ad 000°4L W

RW-]S-2Phethanol-13CNMR-170603.10.fid

8TELL

6YESTT .
9Ty LTT ~
65b'821 7

664'SPT —

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

f1 (ppm)

S137





