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General considerations

All reactions and manipulations with air or moisture sensitive compounds being present were performed
under dry argon (Ar 5.0) or nitrogen (N2 5.0), using Schlenk and glovebox technigues. Non-halogenated
solvents were dried over sodium benzophenone or calcium hydride, halogenated solvents were dried
over P,0s and stored over molecular sieves (3 A). Deuterated solvents were bought from Cambridge
Isotope Laboratories, distilled accordingly, and stored over molecular sieves (3 A). Other chemicals
were purchased from commercial vendors and used without further purification if not noted otherwise.
Alcohols that are not commercially available were obtained by reduction of the corresponding ketones
with LiAIH, or NaBH. followed by purification via column chromatography or distillation.
Hydrogenations were conducted in PARR Instrument stainless steel autoclaves N-MT5 300 mL
equipped with heating mantles and temperature controllers. NMR spectra were collected on a Varian
INOVA 300 (300 MHz for *H, 75 MHz for 1*C), Varian INOVA 400 (400 MHz for *H, 101 MHz for
13C, 162 MHz for *P), or Bruker Avance 11l HD 500 (500 MHz for *H, 125.7 MHz for *C, 202 MHz
for 3P). Chemical shifts (5) are reported in parts per million (ppm) relative to residual solvent signal.
Coupling constants (J) are given in Hz (coupling patterns: s: singlet, d: doublet, t: triplet, g: quartet,
m: multiplet). GC analyses were carried out using an Agilent Technologies 6890N system equipped
with an Agilent HP-5 column (30 m, 320 um, 0.25 um) or an Agilent Technologies 6850 system
equipped with a Macherey-Nagel (MN) Optima 17 column (30 m, 320 um, 0.25 pm). GC/MS analyses
were conducted on an Agilent 7890A GC system equipped with a HP 5MS column (30 m, 320 pm,
0.25 um) and a 5975C inert MSD detector (El, 70 eV). Gas mixtures were analyzed using an Agilent
Technologies 6890N equipped with a TCD and an Agilent special PLOT and molsieve capillary column
(30 m, 320 um, 0.25 um). FTIR measurements were carried out under a nitrogen atmosphere on an
Agilent Cary 630 FTIR equipped with a Diamond ATR unit. Elemental analyses were performed using
an Elementar Vario EL 111 or an Elementar Unicube. MN silica gel 60 (0.040— 0.063 mm particle size)
was used for flash column chromatography. X-ray crystal structure analysis was performed with a STOE
STADIVARI [MMo-Ka) = 0.71073 A] equipped with an Oxford Cryostream low temperature unit.
Structure solution and refinement were accomplished with OlexSys 211, SHELXL-2014%2, WinGXE!
and Mercury 3.10.2%1,
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General procedures

General Procedure 1 (GP1):
General procedure for the double methylation of primary -carbon atoms of secondary alcohols:

In a glovebox, 1 mmol of educt alcohol, 1.5 eq KO'Bu (1.5 mmol, 168 mg), 0.1 mol% precatalyst
[Mn-111a] (1 umol, 200 pL of a 5 uM stock solution in diglyme), 3 eq of methanol (3 mmol, 122 L),
and 1.8 mL diglyme were consecutively added to a pressure tube. The tube was sealed, taken outside of
the glovebox, placed in a preheated oil bath at 140 °C and stirred for 3 h. Afterwards, the pressure tube
was cooled to room temperature and the reaction was quenched by addition of water (1 mL). The
aqueous layer was extracted using tert-butyl methyl ether (MTBE) or diethyl ether, the organic layers
were combined, dried using Na>SO. and the solvents removed in vacuo. The crude product was purified

by column chromatography.

General Procedure 2 (GP2):
General procedure for the mono methylation of secondary p-carbon atoms of alcohols:

In a glovebox, 1 mmol of educt alcohol, 1.5 eq KO'Bu (1.5 mmol, 168 mg), 0.1 mol% precatalyst
[Mn-111a] (1 pumol, 200 pL of a 5 uM stock solution in diglyme), 3 eq of methanol (3 mmol, 122 L),
and 1.8 mL diglyme were consecutively added to a pressure tube. The tube was sealed, taken outside of
the glovebox, placed in a preheated oil bath at 140 °C and stirred for 3 h. Afterwards, the pressure tube
was cooled to room temperature and the reaction was quenched by addition of water (1 mL). The
aqueous layer was extracted using MTBE or diethyl ether, the organic layers were combined, dried using

Na>SO4 and the solvents removed in vacuo. The crude product was purified by column chromatography.

General Procedure 3 (GP3):
General procedure for the screening reaction:

In a glovebox, 1 mmol of 1-phenylethanol (121 pL), the chosen amount of base, precatalyst, methanol,
and solvent were consecutively added to a pressure tube. The tube was sealed, taken outside of the
glovebox, placed in a preheated oil bath and stirred for a selected time. Afterwards, the pressure tube
was cooled to room temperature and the reaction was quenched by addition of water (1 mL). The organic

layer was dried using Na,SO. and analyzed by GC- and/or GCMS with decane as internal standard.
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General Procedure 4 (GP4):

In a glovebox, 47.6 mmol of educt alcohol, 1.5 eq KO'Bu (71.4 mmol, 8.011 g), 0.1 mol% precatalyst
[Mn-Illa] (37 mg) 3 eq of methanol (143 mmol, 5.77 mL), and 95 mL diglyme were consecutively
added to a 2250 mL* Schlenk round-bottom flask. The flak was sealed tightly, taken outside of the
glovebox, placed in a preheated oil bath at 140 °C and stirred for 3 h. After cooling the reaction mixture
to room temperature, the pressure was carefully released and the reaction quenched by addition of water
(50 mL). The aqueous layer was extracted using MTBE the organic layers were combined, dried using
Na,SO,4 and the solvents removed in vacuo. The crude product was purified by recrystallization or

distillation. *: the ratio of the solvent volume to headspace volume must stay constant when upscaling.
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Screening of the reaction parameters

The double methylation of 1-phenylethanol was chosen as model reaction for the optimization of the
reaction parameters. Screening reactions were carried out according to GP3.

Table S1: Precatalyst screening!®

OH Precatalyst (0.5 mol%) OH 0]
KOBu (1 eq)
+ MeOH > +
diglyme, 140 °C, 20 h
-2 H,0
A1 B1 C1
1 0,
Entry Precatalyst ;hleld [é]l
1 R’ R'=H R?>=iPr [Mn-I] (a) 45 9
N/KN
2 PPN R'=Me R?=iPr [Mn-II] (a) 47 10
NN e
3 (R2>2P—/M|ﬁ—P<R2)z R' = C4Hs R2=iPr [Mn-III] (a) 54 9
oC co
4 (a) R’=Ph [Mn-llla] (b) 63 10
5 . o R’=Cy [Mn-IIIb] (a) 58 9
6 11 B° R'=4-CFy(CéHs) R*=iPr [Mn-IV] (a) 50 11
HN T\CONH
7 (Rz)z.';_/.\qr;“_.';(Rz)z R! = NHC;H; R*=iPr [Mn-V] (2 33 6
OoC co
8 (b) R'=NEt, R?=iPr [Mn-VI] (a) 38 7
X
L
9 A e [Mn-VII] 26 4
(iPr);P——Mn——P(iPr)
OC/(|30
Ph
N|)§N
10 th,/k |/*NH [Fe-I] 0 0
(IPF)QP—F|e—P(IPr)2
CO
11 " M=M 0 0
)% = Mn [Mn-VIII]
|
12 HTXT/ TH M = Fe [Fe-I1] 0 0
13 (iPr)P——M—P(Pr); M = Co [Co-1] 0 0
Br/ /IBr
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N|/g N
oA
14 o | | [Tr-1] 51 8
(iPr),P !(\—P(:Pr)z
15 [Mn(CO);sBr] 0 0
16 Precatalyst free 0 0

[a] Reaction conditions: 0.5 mol% precatalyst (0.005 mmol), KO'Bu (1 mmol, 112.2 mg), AL (1 mmol, 121 uL), MeOH (3
mmol, 122 pL), diglyme (2 mL), 140 °C (oil bath), 20 h. Yields of B1 and C1 were determined by GC-analysis using n-decane
as internal standard.

Table S2: Precatalyst [Mn-111a] loading screening!®

OH [Mn-iIl1a] (x mol%) OH 0]
KOBu (1 eq)
+ MeOH > +
diglyme, 140 °C, 20 h
A1 "2 H0 B c1

i 0,
Entry Precatalyst [Mn-111a] [mol%] Yield %]

Bl C1
1 0.5 63 10
2 0.25 69 16
3 0.1 71 10
4 0.05 57 7
6 0.01 7 0

[a] Reaction conditions: [Mn-l11a], KO'Bu (1 mmol, 112.2 mg), A1 (1 mmol, 121 pL), MeOH (3 mmol, 122 pL), diglyme (2
mL), 140 °C (oil bath), 20 h. Yields of B1 and C1 were determined by GC-analysis using n-decane as internal standard.
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Table S3: Solvent screening™

OH [Mn-llla] (0.1 mol%) OH )
solvent, 140 °C, 20 h

A1 "2H0 B1 c1
Entry Solvent (2 mL) YieBI(ii [CO:/Ol]
1 decane 18 0
2 toluene 18 2
3 xylenes 28 2
4 dimethoxyethane 42 14
5 diethoxyethane 29 7
6 1-methoxy-2-(2-methoxyethoxy)ethane (diglyme) 71 10
7 thf 38 10
8 2Me-thf 32 4
9 2-methylbutan-2-ol 11 0
10 methanol 0 0
11 1,4-dioxane 19 0
12 N,N-dimethylformamide (DMF) 0 0
13 dimethyl sulfoxide (DMSO) 0 0
14 pyridine 14 0
15 methoxycyclopentane (CPME) 14 2

[a] Reaction conditions: 0.1 mol% [Mn-I11a], KO'Bu (1 eq), Al (1 mmol, 121 pL), MeOH (3 mmol, 122 pL), solvent (2 mL),
140 °C (oil bath), 20 h. Yields of B1 and C1 were determined by GC-analysis using n-decane as internal standard.
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Table S4: Base screening®

OH [Mn-llla] (0.1 mol%) OH )

©)\ + MeOH base (1 eq) - m , ©)H/
diglyme, 140 °C, 20 h

A1 "2H0 B1 c1
Entry Base YieBlil [CO:/Ol]
1 LiOH 0 0
2 LiO'Bu 0 0
3 LiIN(TMS), 0 0
4 NaOH 6 0
5 NaO'Bu 35 4
6 NaN(TMS); 0 0
7 KOH 19 0
8 KO'Bu 71 10
9 KN(TMS); 66 9
10 KOAc 0 0
11 K2COs 0 0
12 Cs2COs 0 0

[a] Reaction conditions: 0.1 mol% [Mn-I11a], base (1 mmol, 112.2 mg), A1l (1 mmol, 121 pL), MeOH (3 mmol, 122 pL),
diglyme (2 mL), 140 °C (oil bath), 20 h. Yields of B1 and C1 were determined by GC-analysis using n-decane as internal
standard.
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Table S5: KO'Bu loading screening!®

OH [Mn-llla] (0.1 mol%) OH )

©)\  veon KO'Bu (x mmol) - W ) ©)H/
diglyme, 140 °C, 20 h

A1 "2 H0 B1 c1
Entry KO'Bu [mmol] YieBI(ii [CO:/Ol]
1 0 0 0
2 0.1 10 3
3 0.5 42 15
4 0.8 52 9
5 1 71 10
6 1.2 74 9
7 15 90 9
8 1.7 73 10
9 2 73 5
10 2.2 56 0
11 2.5 52 0
12 3 25 0
13 4 3 0

[a] Reaction conditions: 0.1 mol% [Mn-I11a], KO'Bu, Al (1 mmol, 121 pL), MeOH (3 mmol, 122 pL), diglyme (2 mL), 140
°C (oil bath), 20 h. Yields of B1 and C1 were determined by GC-analysis using n-decane as internal standard.
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Table S6: Reaction temperature screening®

OH [Mn-llla] (0.1 mol%) OH 0]
KOBu (1.5 eq)
+ MeOH > +
diglyme, T, 20 h
-2 H,0
A1 B1 c1
. Yield  [%]
Entry T[°C] BI C1
1 60 2 0
2 80 23 3
3 100 67 6
4 120 80 13
5 140 90 9
6 160 83 13

[a] Reaction conditions: 0.1 mol% [Mn-I11a], KO'Bu (1.5 eq), Al (1 mmol, 121 pL), MeOH (3 mmol, 122 pL), diglyme (2
mL), T [°C] (oil bath), 20 h. Yields of B1 and C1 were determined by GC-analysis using n-decane as internal standard.

Table S7: Screening of the solvent (diglyme) quantity!

OH [Mn-ilia] (0.1 mol%) OH 0
KOBu (1.5 eq)
+ MeOH o +
diglyme, 140 °C, 20 h
-2 H,0
A1 B1 C1
_ Yield  [%]
Entry Diglyme [mL] Bl C1
1 0.2 81 7
2 0.5 83 7
3 1 78 10
4 2 90 9
5 3 76 13
6 4 75 10

[a] Reaction conditions: 0.1 mol% [Mn-111a], KO'Bu (1.5 eq), A1 (1 mmol, 121 pL), MeOH (3 mmol, 122 pL), diglyme, 140
°C (oil bath), 20 h. Yields of B1 and C1 were determined by GC-analysis using n-decane as internal standard.
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Table S8: Screening of the methanol quantity®

OH [Mn-llla] (0.1 mol%) OH 0
KO'Bu (1.5 eq)
+ MeOH o +
140 °C, 20 h
-2 H,0
A1 B1 c1
. Yield [%]
Entry Diglyme [mL] Methanol [mmol] B1 C1
1 2 2 77 9
2 2 2.2 82 11
3 2 2.25 84 9
4 2 2.75 87 9
5 2 3 90 9
6 2 3.5 88 9
7 2 4 87 9
8 2 5 89 10
9 2 8 69 4
10 no 524 0 0

[a] Reaction conditions: 0.1 mol% [Mn-Illa], KO'Bu (1.5 eq), Al (1 mmol, 121 uL), MeOH, 140 °C (oil bath), 20 h. Yields
of B1 and C1 were determined by GC-analysis using n-decane as internal standard.
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Time-Conversion Analysis
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Figure S1: Time-conversion plot of the reaction.

After optimization of the reaction conditions a time-conversion study was carried out.

In a glovebox, 12 mmol of 1-phenylethanol, 1.5 eq KO'Bu (18 mmol, 2020 mg), 0.1 mol% precatalyst
[Mn-111a] (1 pmol, 2400 pL of a5 uM stock solution in diglyme), 3 eq of methanol (36 mmol, 1460 L),
and 21.6 mL diglyme were consecutively added to a 50 mL round-bottom flask and stirred for 5 min
(1200 pL decane was added as internal standard). The reaction mixture was evenly divided between 12
pressure tubes, the tubes were sealed, taken outside of the glovebox, placed in a heated oil bath at 140 °C.
After the chosen amount of time one pressure tube was removed from the oil bath and quickly cooled
down by placing it into an ice bath, quenched by addition of water (1 mL), and extracted with diethyl
ether. The organic layer was dried using Na.SO, and analyzed by GC.
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Syntheses of the ligands

The ligands N2 N*-bis(diisopropylphosphanyl)-1,3,5-triazine-2,4-diaminel, N2 N*-bis(diisopropyl-
phosphanyl)-6-methyl-1,3,5-triazine-2,4-diaminel®, N2 ,N*-bis(diisopropylphosphanyl)-6-phenyl-1,3,5-

triazine-2,4-diaminel®, N2-cyclopropyl-N* Né-bis(diisopropylphosphanyl)-1,3,5-triazine-2,4,6-
triaminel®, N2 N*-bis(diisopropylphosphanyl)-N&,Né-diethyl-1,3,5-triazine-2,4,6-triaminel™, N2 N*-
bis(diisopropylphosphanyl)-6-(4-(trifluoromethyl)phenyl)-1,3,5-triazine-2,4-diaminet®, N2, NeE-

bis(diisopropylphosphanyl)pyridine-2,6-diaminel™ were prepared according to literature procedures.

The ligands N2 N*-bis(diphenylphosphanyl)-6-phenyl-1,3,5-triazine-2,4-diamine  and  N2,N*-
bis(dicyclohexylphosphanyl)-6-phenyl-1,3,5-triazine-2,4-diamine  were synthesized following a
modified procedure of the mentioned ligand syntheses, vide supra.

Syntheses of the precatalysts
The precatalysts [Mn-1]€, [Mn-11]71, [Mn-111]7, [Mn-IV]E9, [Mn-V]7, [Mn-VI], [Mn-VI]®Y, [Fe-
11122 [Fe-11]121 [Ir-1]5), were prepared according to literature. The precatalysts [Mn-VII1]7 and [Co-1]%

were prepared analogous to already published protocols of our group.

Preparation of [Mn-I111a]:

In a glovebox, 1 mmol [Mn(CO)sBr] (275 mg), 1 mmol N2 N*-bis(diphenylphosphanyl)-6-phenyl-1,3,5-
triazine-2,4-diamine (556 mg) were placed in a 100 mL Schlenk-tube and dissolved in 15 mL of THF.
The tube was sealed, taken outside of the glovebox and a reflux condenser with a bubble counter was
attached under argon. The reaction was heated to reflux (oil bath 90 °C) and stirred for 3 h. After the
suspension cooled down to room temperature, precipitation was completed by adding 20 mL n-hexane.
The precipitate was filtered off, the orange solid residue was washed two times with n-hexane and dried
in vacuo. Crystals, suitable for X-Ray single crystal analysis were grown by evaporation of a saturated

solution of [Mn-I11a] in diglyme under nitrogen.
Yield: [Mn-111a]: 89 % (0.901 mmol, 698 mg) as an orange solid.
'H NMR (500 MHz, DMSO-de): 6 = 10.97 (s, 2H), 8.49 — 8.38 (m, 2H), 7.96 (d, J = 5.2 Hz, 4H), 7.72

~7.57 (m, 7H), 7.52 — 7.41 (m, 10H), 7.38 (t, J = 7.3 Hz, 2H) ppm.
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13C NMR (126 MHz, DMSO-dg): 6 = 170.76, 170.64, 170.52, 170.42, 138.66, 138.48, 138.29, 135.14,
134.73,134.55, 132.78, 132.14, 132.10, 130.23, 129.91, 129.55, 129.50, 128.78, 128.51, 128.46, 127.88

ppm.

3P NMR (202 MHz, DMSO-dg): 6 = 113.5 ppm.

Elemental analysis calcd for CssHzzBrMnNsOsP, (M: 774.43 g/mol) [%]: C 55.83, H 3.51, N 9.04,
found: C 56.00, H 3.97, N 9.12.

IR: (C=0): 1939.32 cm!, (C=0): 1992.60 cm™!, (C=0): 1835,15 cm! (see spectra at S42).

Preperation of [Mn-IIIb]:

In a glovebox, 1 mmol [Mn(CO)sBr] (275 mg) and 1 mmol N2 N*-bis(dicyclohexylphosphanyl)-6-
phenyl-1,3,5-triazine-2,4-diamine (580 mg) were placed in a 50 mL Schlenk tube and dissolved in
30 mL of dry thf. The tube was sealed, taken outside of the glovebox and a reflux condenser with a
bubble counter was attached under argon. The reaction was heated to reflux (oil bath 90 °C) and stirred
for 3 h. Afterwards the hot solution was filtered through a metal cannula equipped with a glass
microfiber filter and the solvent removed in vacuo. The orange residue was scraped off the glass,
suspended in 20 mL dry n-hexane and refluxed for 5 min. The hot hexanes were filtered off and the
residue dried in vacuo. Crystals, suitable for X-Ray single crystal analysis were grown by slowly cooling

a hot, saturated solution of [Mn-I11b] in thf to room temperature.
Yield: [Mn-111b]: 95 % (0.951 mmol, 732 mg) as an orange solid.

'H NMR (500 MHz, thf-dg): 6 = 8.39 — 8.26 (m, 4H), 7.48 (t, J = 6.5 Hz, 1H), 7.41 (t, J = 7.1 Hz, 2H),
3.28 (s, 2H), 2.60 — 2.39 (m, 4H), 2.19 — 2.01 (m, 4H), 1.97 — 1.76 (m, 16H), 1.62 — 1.42 (m, 6H), 1.40
—1.25 (m, 12H) ppm.

3C NMR (126 MHz, thf-dg): 5 =172.04,171.93, 171.83,171.14, 137.29, 132.84, 129.40, 129.08, 39.83,
39.75, 39.67, 39.64, 39.56, 30.27, 29.27, 28.77, 28.57, 28.51, 28.45, 28.28, 28.24, 28.20, 28.15, 28.12,
28.09, 27.97, 27.92, 27.90, 27.79, 27.45, 26.96, 26.55 ppm.

3P NMR (202 MHz, thf-dg): & = 126.1 ppm.
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Elemental analysis calcd for CssHsiBrMnNsO2P, (M: 770.62 g/mol) [%]: C 54.55, H 6.67, N 9.09,
found: C 54.53, H 7.06, N 9.05.

IR: (C=0): 1928.43 cm, (C=0): 1845.75 cm™* (see spectra at S44).

Preperation of [Mn-l1laH]H::

In a glovebox, 1 mmol [Mn-I11a] (774 mg) and 1 mmol KO'Bu (112 mg) were placed in a glass insert
of a 300 mL autoclave and dissolved in 20 mL of dry thf. The autoclave was sealed, taken outside of the
glovebox and purged three times with hydrogen, before adjusting the pressure to 30 bar. The reaction
was heated to 30 °C and stirred for 24 h. After cooling to room temperature the pressure was carefully
released, the autoclave purged with nitrogen and taken inside a glovebox. The suspension was filtered,
the red solution transferred to a Schlenk-tube and the solvent was removed in vacuo. The red residue

was recrystallized from a thf/hexane mixture at -20 °C.
Yield [Mn-111aH]H2: 70% (467 mg) as a red solid.

IH NMR (500 MHz, thf-ds): & = 9.29 (s, 2H), 8.29 (d, J = 7.5 Hz, 2H), 7.94 (d, J = 5.8 Hz, 4H), 7.70
(d, J = 5.8 Hz, 4H), 7.36 (dt, J = 12.0, 6.9 Hz, 15H), -5.08 (t, J = 50.6 Hz, 1H) ppm.

13C NMR (126 MHz, thf-dg): = 170.00, 169.87, 169.74, 168.22, 141.09, 140.92, 140.78, 140.74,
140.62, 140.46, 136.37, 132.43, 132.37, 132.32, 131.43, 130.43, 130.38, 130.33, 129.67, 129.07,
128.07, 128.00, 127.86, 127.82, 127.78, 127.73, 127.69, 127.65, 124.94 ppm.

3P NMR (202 MHz, thf-dg): 6 = 133.83 ppm.

Elemental analysis calcd for CasHzsMnNsO2P2(1x thf (C4HsO) (M: 667.53 g/mol) [%]: C 63.33,
H 4.91, N 9.47, found: C 63.51, H 5.01, N 9.40.

IR: (C=0): 1914.43 cm?, (C=0): 1851.875 cm'* (see spectra at S46).
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Hydrogen elimination in solution

'H and P NMR experiments indicate that the complex [Mn-I11aH]H. eliminates hydrogen in solution,
see NMR spectra and figure S2 below, respectively.

#IP spectra
after 10 min in solution

[Mn-lllaH]H,

[Mn-llla]H

ok
3P spectra
after 12 hin solution
[Mn-lllaH]H,

[Mn-llla]H
LUl L Tt i oty M mish U L N o
%0 180 170 160 180 140 130 120 Mo 100 80 80 70 60 50 0 20

(ppm)

Figure S2: 3P analytic of [Mn-111aH]H2, top: 3!P spectra directly after dissolving the complex. Bottom: 3!P spectra 12 hours
after dissolving the complex.

In a glovebox with nitrogen atmosphere, 150 mg of [Mn-111aH]H; were placed ina 5 mL Schlenk-tube
and dissolved in 4 mL dry thf, sealed with a septum and taken outside of the glovebox. After 3 h at room
temperature the gas mixture in the headspace of the solution were analyzed by gas-chromatography. The

result of this experiment verifies that hydrogen is eliminated from [Mn-111aH]H.. (see figure S3 below)

400
300 +
—_ 1 Nz
3 /
S, 2004
o H
o 2
= N
100
0 T T T T T T T 1
0 2 4 6 8

retention time [min]

Figure S3: Gas-chromatogram of the gas mixture in the headspace over a solution of [Mn-111aH]Hz in thf after 3hours.
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Preperation of [Mn-IIIaH]K; with KO'Bu:

Ph

(thf)x~ ~(thf)y

K—N" “N—g
P /
LA A

| Ho
(Ph)zP—Mn\ P(Ph),

oc’ “co
In a glovebox, 37.5 umol [Mn-IIIaH]H; (25 mg) were placed in a Young NMR tube, dissolved with
200 pL thf-ds and 2 eq KOBu (74.9 pmol) as 500 uL of a 14.6 uM stock solution in thf-ds were added.
The mixture was analyzed by 'H and *'P NMR. NMR analysis indicates that the double deprotonated

hydride species [Mn-IIIaH]K; is formed. The species [Mn-IIla]K is formed as by-product due to

hydrogen elimination.

In a glovebox, 150 pmol [Mn-IIIaH]H> (100 mg) were placed in a Schlenk tube, dissolved with
1000 pL thf and 2 eq KO'Bu (300 pmol) were added. The tube was sealed, taken outside the glovebox
and purged with hydrogen. The mixture was heated to 50 °C for 30 min, cooled to -78 °C and dried in

vacuo

"H NMR (400 MHz, thf-ds): = 8.23 — 8.04 (m, 2H), 8.05 — 7.92 (m, 4H), 7.88 — 7.72 (m, 4H), 7.25 —
7.18 (m, 3H), 7.05 (q, J = 6.8, 6.4 Hz, 8H), 7.00 — 6.95 (m, 2H), 6.90 (t, J= 7.4 Hz, 2H), -4.57 (t, J =
47.7 Hz, 1H) ppm.

3C NMR (75 MHz, thf-dg): 5= 176.78, 176.56, 176.35, 151.73, 151.56, 151.46, 151.32, 151.21, 151.08,

143.80, 134.06, 133.98, 133.90, 132.71, 132.64, 132.56, 129.91, 129.21, 129.18, 128.47, 128.42,
128.37, 128.27, 128.22, 128.16, 128.11, 127.77 ppm.

3P NMR (162 MHz, thf-ds): & = 128.63 ppm.

Elemental analysis calcd for CssHsK2MnNsO2P2(1x thf (CsHsO) (M: 743.71 g/mol) [%]: C 57.42,
H 4.20, N 8.58, found: C 57.59, H 4.38, N 8.74.

IR: (C=0): 1944.00 cm?, (C=0): 1840,84 cm™ (see spectra at S48).

Preperation of [Mn-IIIaH]K; with KH:

In a glovebox, 37.5 umol [MnlIllaH]H; (25 mg) were placed in a Young NMR tube, dissolved with
200 pL thf-ds and 2 eq KH (74.9 umol, as suspension in 400 uL thf-ds) were added. The mixture was
analyzed by 'H and *'P NMR. The double deprotonated hydride species [Mn-IIIaH]K; is formed. The

species [Mn-IIIa]K is formed as by-product due to hydrogen elimination.

S18



In a glovebox, 150 pmol [Mn-IIIaH]H, (100 mg) were placed in a Schlenk tube, dissolved with
1000 puL thfand 2 eq KH (300 umol) were added. The tube was sealed taken, outside the glovebox and

purged with hydrogen. The mixture was heated to 50 °C for 30 min, cooled to -78 °C and dried in vacuo

'H NMR (500 MHz, thf-dg): & = -4,47 (t, J = 47.7 Hz, 1H) ppm.

3P NMR (202 MHz, thf-dg): § = 128.3 ppm.

Preperation of [Mn-IIIa]K:

Ph

/I\ (thf)y

N” "N—k~
A M7
N
(Ph)zP_/Mn\_P(Ph)z
0]6) co
In a glovebox, 25.8 umol [Mn-IIIa] (10 mg) was dissolved with 200 pL thf-ds and 2 eq KO'Bu
(51.6 umol) as 500 puL of a 10.3 uM stock solution in thf-ds was added, the solution was filtered and

placed in a Young NMR tube. The mixture was analyzed by *'P NMR.

3P NMR (202 MHz, thf-dg): 6 = 105.3 ppm.
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Substrate scope
The starting materials 1-(4-(pyrrolidin-1-yl)phenyl)ethan-1-011*31, 1-(4-(pyrrolidin-1-yl)phenyl)propan-
1-011*31 1-phenyl-2-(piperidin-1-yl)ethan-1-ol™ were prepared according to literature.

2-methyl-1-phenylpropan-1-ol (B1/B19)
OH

o

Molecular Weight: 150,22

Synthesised starting from 1-phenylethan-1-ol following GP1.

Purification by column chromatography (pentane 90 / 10 diethyl ether). Yield: 89 % (0.892 mmol, 134
mg) as a colourless oil.

Synthesised starting from 1-phenylpropan-1-ol following GP2:

Purification by column chromatography (pentane 90 / 10 diethyl ether). Yield: 98 % (0.979 mmol, 147
mg) as a colourless oil.

'H NMR (400 MHz, CDCls): 6 = 7.35 — 7.18 (m, 1H), 4.29 (d, J = 6.8 Hz, 1H), 2.23 (s, 1H), 1.91 (dq,
J =135, 6.8 Hz, 1H) ppm.

13C NMR (126 MHz, CDCls): & = 143.73, 128.17, 127.38, 126.66, 79.99, 35.26, 19.01, 18.37 ppm.

1-(2-methoxyphenyl)-2-methylpropan-1-ol (B2)

S0 OH

o

Molecular Weight: 180,25

Synthesised starting from 1-(2-methoxyphenyl)ethan-1-ol following GP1.

Purification by column chromatography (pentane 88 / 12 MTBE). Yield: 45 % (0.455 mmol, 82 mg) as
a colourless oil.

IH NMR (500 MHz, CD:Cl,): § = 7.28 — 7.20 (m, 2H), 6.96 — 6.91 (m, 1H), 6.90 (d, J = 8.0 Hz, 1H),
4.48 (t, J= 7.1 Hz, 1H), 3.82 (s, 3H), 2.44 (d, J = 7.0 Hz, 1H), 2.08 — 1.98 (m, 1H), 0.98 (d, J = 6.7 Hz,
3H), 0.78 (d, J = 6.8 Hz, 3H) ppm.

13C NMR (126 MHz, CD.Cl,): = 157.30, 132.41, 128.54, 128.52, 120.87, 111.08, 77.10, 55.72, 34.65,
19.89, 18.63 ppm.
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1-(3-methoxyphenyl)-2-methylpropan-1-ol (B3)
OH
/Om
Molecular Weight: 180,25
Synthesised starting from 1-(3-methoxyphenyl)ethan-1-ol following GP1.

Purification by column chromatography (pentane 88 / 12 MTBE). Yield: 92 % (0.915 mmol, 165 mg)
as a colourless oil.

'H NMR (500 MHz, CD,Cl,): § = 7.24 (t, J = 7.8 Hz, 1H), 6.91 — 6.84 (m, 2H), 6.83 — 6.77 (m, 1H),
4.31 (d, J =6.7 Hz, 1H), 3.79 (s, 3H), 1.99 (s, 1H), 1.97 — 1.86 (m, 1H), 0.97 (d, J = 6.7 Hz, 3H), 0.80
(d, J =6.8 Hz, 3H) ppm.

13C NMR (126 MHz, CD,Cl,): 8 = 160.14, 146.28, 129.56, 119.41, 113.08, 112.58, 80.19, 55.66, 35.83,
19.40, 18.39 ppm.

1-(4-methoxyphenyl)-2-methylpropan-1-ol (B4 / B20)
OH

oy

Molecular Weight: 180,25
Synthesised starting from 1-(4-methoxyphenyl)ethan-1-ol following GP1.

Purification by column chromatography (pentane 88 / 12 MTBE). Yield: 96 % (0.960 mmol, 175 mg)
as a colourless oil.

Synthesised starting from 1-(4-methoxyphenyl)propan-1-ol following GP2.

Purification by column chromatography (pentane 88 / 12 MTBE). Yield: 95 % (0.949 mmol, 171 mg)
as a colourless oil.

Upscaling starting from 1-(4-methoxyphenyl)ethan-1-ol following GP 4.
Purification by distillation (bp 75 °C, 2*10-2 mbar). Yield: 87 % (41.3 mmol, 7.46 g) as a colourless oil.

IH NMR (500 MHz, CD.Cl,): & = 7.22 (d, J = 8.6 Hz, 2H), 6.86 (d, J = 8.7 Hz, 2H), 4.27 (dd, J = 6.9,
2.8 Hz, 1H), 3.78 (s, 3H), 1.94 — 1.78 (m, 2H ), 0.97 (d, J = 6.7 Hz, 3H), 0.75 (d, J = 6.8 Hz, 3H) ppm.

13C NMR (126 MHz, CD.Cl,): & = 159.47, 136.62, 128.20, 113.92, 79.98, 55.72, 35.91, 19.27, 18.68
ppm.
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2-methyl-1-(m-tolyl)propan-1-ol (B5)

OH

Y

Molecular Weight: 164,25
Synthesised starting from 1-(m-tolyl)ethan-1-ol following GP1.

Purification by column chromatography (pentane 90 / 10 MTBE). Yield: 94 % (0.938 mmol, 154 mg)
as a colourless oil.

'H NMR (500 MHz, CD,Cl): 6 = 7.22 (t, J = 7.5 Hz, 1H), 7.13 (s, 1H), 7.09 (d, J = 7.4 Hz, 2H), 4.29
(dd, J =6.8, 2.2 Hz, 1H), 2.35 (s, 3H), 2.00 — 1.86 (m, 2H), 0.98 (d, J = 6.7 Hz, 3H), 0.79 (d, J = 6.8
Hz, 3H) ppm.

13C NMR (126 MHz, CD,Cl,): & = 144.50, 138.32, 128.49, 128.47, 127.77, 124.17, 80.36, 35.82, 21.74,
19.41, 18.50 ppm.

2-methyl-1-(p-tolyl)propan-1-ol (B6/B21)
OH

oY

Molecular Weight: 164,25
Synthesised starting from 1-(p-tolyl)ethan-1-ol following GPL1.

Purification by column chromatography (pentane 98 / 2 ethyl acetate). Yield: 89 % (0.888 mmol, 146
mg) as a colourless oil.

Synthesised starting from 1-(m-tolyl)propan-1-ol following GP2:

Purification by column chromatography (pentane 98 / 2 ethyl acetate). Yield: 92 % (0.919 mmol, 151
mg) as a colourless oil.

IH NMR (500 MHz, CDCls): § = 7.10 (d, J = 8.1 Hz, 2H), 7.05 (d, J = 7.9 Hz, 2H), 4.21 (d, J = 7.0 Hz,
1H), 2.26 (s, 3H), 1.85 (dg, J = 13.5, 6.8 Hz, 2H), 0.91 (d, J = 6.7 Hz, 3H), 0.69 (d, J = 6.8 Hz, 3H)
ppm.
13C NMR (126 MHz, CDCls): & = 140.80, 137.10, 128.96, 126.62, 80.03, 35.29, 21.22, 19.10, 18.50
ppm.
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1-(3-fluorophenyl)-2-methylpropan-1-ol (B7)
OH
FW
Molecular Weight: 168,21
Synthesised starting from 1-(3-fluorophenyl)ethan-1-ol following GP1.
Precatalyst loading has been raised 0.3 mol% and NaO'Bu was used (see also synthesis of B9).

Purification by column chromatography (pentane 90 / 10 diethyl ether). Yield: 62 % (0.624 mmol, 105
mg) as a colourless oil.

IH NMR (500 MHz, CD,CL): & = 7.30 (td, J = 7.9, 6.0 Hz, 1H), 7.30 (td, J= 7.9, 6.0 Hz, 1H), 7.09
(d, J=17.7 Hz, 1H), 7.07 — 7.03 (m, 1H), 6.99 — 6.93 (m, 1H), 4.39 (dd, J= 6.4, 3.4 Hz, 1H), 1.97 -
1.86 (m, 2H), 0.94 (d, J = 6.7 Hz, 3H), 0.82 (d, J = 6.8 Hz, 3H) ppm.

3C NMR (126 MHz, CD:Cl,): 8 = 164.32, 162.37, 147.34, 147.29, 130.13, 130.07, 122.81, 122.79,
114.50, 114.33, 113.88, 113.71, 79.47, 79.46, 35.87, 19.24, 18.04 ppm.

1-(3-chlorophenyl)-2-methylpropan-1-ol (B8)
OH
Clm
Molecular Weight: 184,66
Synthesised starting from 1-(3-chlorophenyl)ethan-1-ol following GP1.

Purification by column chromatography (pentane 85/ 15 MTBE). Yield: 80 % (0.804 mmol, 148 mg)
as a colourless oil.

IH NMR (500 MHz, CD.Cl): 8 = 7.35 — 7.17 (m, 4H), 4.37 (dd, J = 6.4, 3.4 Hz, 1H), 1.97 (d, J = 3.5
Hz, 1H), 1.90 (dp, J = 13.4, 6.7 Hz, 1H), 0.94 (d, J = 6.7 Hz, 3H), 0.81 (d, J = 6.8 Hz, 3H) ppm.

3C NMR (126 MHz, CDCl,): 5 = 146.70, 134.42, 129.96, 127.78, 127.13, 125.39, 79.47, 35.86, 19.24,
18.04 ppm.
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1-(3-bromophenyl)-2-methylpropan-1-ol (B9)
OH
Brm
Molecular Weight: 229,12
Synthesised starting from 1-(3-bromophenyl)ethan-1-ol following GPL1.

In order to avoid dehalogenation NaO'Bu was used. To compensate the lowered activity, the precatalyst
loading had to be adjusted. A small precatalyst-loading screening was carried out for the double
methylation of 1-(3-bromophenyl)ethan-1-ol.

Table S9: Screening of the precatalyst loading when NaO'Bu is used. @

OH [Mn-llla] OH
Br NaOBu (1,5 eq) Br
\©)\ + MeOH diglyme, 140 °C, 3h m
-2H,0
Precatalyst loading [Mn-111a][mol%] Yield 1-(3-bromophenyl)-2-methylpropan-1-ol [%]
0.1 57
0.3 66
0.5 63
0.8 64

[a] Reaction conditions: [Mn-111a], NaO'Bu (1.5 eq), 1-(3-bromophenyl)ethan-1-0l (1 mmol), MeOH (3 mmol, 122 pL),
diglyme, 140 °C (oil bath), 3 h. Yields of were determined by GC-analysis using n-decane as internal standard.

The Reaction was carried out with a precatalyst loading of 0.3 mol% [Mn-llla] and 1.5 eq NaO'Bu was
used.

Purification by column chromatography (pentane 88 / 12 diethyl ether). Yield: 57 % (0.572 mmol, 131
mg) as a colourless oil.

TH NMR (500 MHz, CD2Cl): & = 7.50 — 7.47 (m, 1H), 7.40 (dt, J = 7.4, 1.7 Hz, 1H), 7.27 — 7.19 (m,

2H), 4.36 (dd, J = 6.4, 3.3 Hz, 1H), 1.95 (d, J = 3.5 Hz, 1H), 1.90 (dq, J = 13.4, 6.7 Hz, 1H), 0.94 (d, J = 6.7 Hz,
3H), 0.81 (d, J = 6.8 Hz, 3H) ppm.

13C NMR (126 MHz, CD-Cl,): & = 146.97, 130.74, 130.27, 130.07, 125.85, 122.71, 79.42, 35.87, 19.24, 18.03
ppm.
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1-(3-iodophenyl)-2-methylpropan-1-ol (B10)
OH
o
Molecular Weight: 276,12
Synthesised starting from 1-(3-iodophenyl)ethan-1-ol following GP1.
Precatalyst loading has been raised 0.3 mol% and NaO'Bu was used (see also synthesis of B9).

Purification by column chromatography (pentane 90 / 10 diethyl ether). Yield: 63 % (0.634 mmol, 175
mg) as a colourless oil.

!H NMR (500 MHz, CDCls): = 7.69 (d, J = 1.4 Hz, 1H), 7.61 (dd, J = 7.8, 0.9 Hz, 1H), 7.28 (d, J = 6.9 Hz,
1H), 7.08 (t, J = 7.7 Hz, 1H), 4.48 — 4.19 (m, 1H), 2.01 — 1.84 (m, 2H), 0.94 (d, J = 6.7 Hz, 3H), 0.81 (d, J = 6.8
Hz, 3H) ppm.

13C NMR (126 MHz, CDCl3): 6 = 146.98, 136.77, 136.06, 130.42, 126.46, 94.56, 79.34, 35.86, 19.26,
18.05 ppm.

2-methyl-1-(4-(trifluoromethyl)phenyl)propan-1-ol (B11)

OH

FsCm

Molecular Weight: 218,22

Synthesised starting from 1-(4-(trifluoromethyll)phenyl))ethan-1-ol following GP1.

Purification by column chromatography (cyclohexane 90 / 10 MTBE). Yield: 74 % (0.738 mmol, 161
mg) as a colourless oil.

IH NMR (500 MHz, CDCls): § = 7.60 (d, J = 8.1 Hz, 2H), 7.44 (d, J = 8.1 Hz, 2H), 4.48 (dd, J = 6.3,
2.8 Hz, 1H), 2.01 — 1.91 (m, 1H), 1.89 (s, 1H), 0.97 (d, J = 6.7 Hz, 3H), 0.84 (d, J = 6.8 Hz, 3H) ppm.

13C NMR (126 MHz, CDCls): & = 147.50, 129.96, 129.70, 129.45, 129.19, 126.84, 125.16, 125.13,
125.10, 125.07, 123.12, 79.19, 35.34, 18.90, 17.72 ppm.

1-(4-(tert-butyl)phenyl)-2-methylpropan-1-ol (B12)

OH

Molecular Weight: 206,33
Synthesised starting from 1-(4-(tert-butyl)phenyl))ethan-1-ol following GP1.
Yield (80 %) determined by GC-analysis, Identification by MS
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1-(3,4-dimethoxyphenyl)-2-methylpropan-1-ol (B13)

OH

Molecular Weight: 210,27
Synthesised starting from 1-(3,4-dimethoxyphenyl)ethan-1-ol following GP1.

Purification by column chromatography (pentane 60 / 40 diethyl ether). Yield: 70 % (0.699 mmol, 147
mg) as a colourless oil.

'H NMR (500 MHz, CDCls): 3 = 6.86 (s, 1H), 6.80 (s, 2H), 4.26 (d, J = 7.2 Hz, 1H), 3.87 (s, 3H), 3.86
(s, 3H), 1.95 - 1.85 (m, 2H), 1.00 (d, J = 6.6 Hz, 3H), 0.76 (d, J = 6.8 Hz, 3H) ppm.

13C NMR (126 MHz, CDCls): § = 148.90, 148.34, 136.49, 118.98, 110.70, 109.51, 80.08, 55.96, 55.92,
35.39, 19.16, 18.61 ppm.

2-methyl-1-(4-(pyrrolidin-1-yl)phenyl)propan-1-ol (B14 /B23)

o7

Molecular Weight: 219,33

Synthesised starting from 1-(4-(pyrrolidin-1-yl)phenyl)ethan-1-ol following GP1.

Purification by column chromatography (pentane 89 / 11 MTBE). Yield: 56 % (0.561 mmol, 123 mg)
as a yellow oil.

Synthesised starting from 1-(4-(pyrrolidin-1-yl)phenyl)propan-1-ol following GP2:

Purification by column chromatography (pentane 89 / 11 MTBE). Yield: 65 % (0.652 mmol, 143 mg)
as a yellow oil.

IH NMR (500 MHz, CD.Cly): & = 7.04 (d, J = 8.5 Hz, 1H), 6.43 (d, J = 8.5 Hz, 1H), 4.08 (d, J = 7.4
Hz, 1H), 3.21 — 3.13 (m, 1H), 1.95 — 1.88 (m, 1H), 1.80 (dg, J = 13.5, 6.8 Hz, 1H), 1.67 (s, 1H), 0.90
(d, J = 6.6 Hz, 1H), 0.64 (d, J = 6.8 Hz, 1H) ppm.

13C NMR (126 MHz, CD,Cly): 6 = 148.11, 131.06, 127.98, 111.70, 80.50, 48.19, 35.84, 25.98, 19.39,
19.10 ppm.

Elemental analysis calcd. for C14H2:NO: C 76.67, H 9.65, N 6.39; found: C 76.37, H 9.51, N 6.39.
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2-methyl-1-(naphthalen-2-yl)propan-1-ol (B15)

OH

Molecular Weight: 200,28
Synthesised starting from 1-(naphthalen-2-yl))ethan-1-ol following GP1.

Purification by column chromatography (pentane 92 / 8 MTBE). Yield: 79 % (0.793 mmol, 159 mg) as
a colourless oil.

'H NMR (500 MHz, CDCl,): & = 7.84 (dd, J = 8.0, 5.2 Hz, 3H), 7.76 (s, 1H), 7.52 — 7.43 (m, 3H), 4.53
(dd, J = 6.7, 3.2 Hz, 1H), 2.12 — 1.94 (m, 2H), 1.01 (d, J = 6.7 Hz, 3H), 0.83 (d, J = 6.8 Hz, 3H) ppm.

3C NMR (126 MHz, CD,Cly): & = 142.01, 133.72, 133.46, 128.38, 128.28, 128.10, 126.54, 126.20,
125.83, 125.27, 80.37, 35.81, 19.45, 18.40 ppm.

1-(6-methoxynaphthalen-2-yl)-2-methylpropan-1-ol (B16)

OH

ST

Molecular Weight: 230,31
Synthesised starting from 1-(6-methoxynaphthalen-2-yl)-ethan-1-ol following GP1.

Purification by column chromatography (pentane 85/ 15 MTBE). Yield: 96 % (0.964 mmol, 222 mg)
as a colourless oil.

'H NMR (500 MHz, CD.Cl): =7.73 (d, J = 8.5 Hz, 2H), 7.68 (s, 1H), 7.42 (dd, J = 8.4, 1.6 Hz, 1H),
7.19 - 7.11 (m, 2H), 4.47 (dd, J = 6.9, 1.3 Hz, 1H), 3.91 (s, 3H), 2.09 — 1.97 (m, 2H), 1.02 (d, J =6.7
Hz, 3H), 0.81 (d, J = 6.8 Hz, 3H) ppm.

13C NMR (126 MHz, CD,Cl,): & = 158.17, 139.71, 134.59, 129.83, 129.11, 127.16, 125.80, 125.74,
119.28, 106.11, 80.44, 55.81, 35.81, 19.44, 18.55 ppm.
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2-methyl-1-(pyridin-3-yl)propan-1-ol (B17)

OH

X

| b

N
Molecular Weight: 151,21

Synthesised starting from 1-(pyridine-3-yl)-ethan-1-ol following GP1.

Purification by column chromatography (pentane 30 / 70 diethyl ether). Yield: 72 % (0.774 mmol, 117
mg, contains ~5 % diglyme) as a colourless oil.

'H NMR (500 MHz, CD,Cl): § = 8.52 (d, J = 4.8 Hz, 1H), 7.69 (td, J = 7.7, 1.7 Hz, 1H), 7.28 - 7.15
(m, 2H), 4.51 (s, 1H), 4.18 (d, J = 4.3 Hz, 1H), 2.08 — 1.91 (m, 1H), 0.99 (d, J = 6.9 Hz, 3H), 0.74 (d, J
= 6.8 Hz, 3H) ppm.

13C NMR (126 MHz, CD,Cl,): 6 = 161.93, 148.41, 136.90, 122.70, 121.51, 77.37, 35.68, 19.78, 16.20
ppm.

2-methyl-1-(ferrocenyl)propanol (B18)

Fe  OH
Molecular Weight: 258,14
Synthesised starting from 1-(ferrocenyl)ethan-1-ol following GP1.
Precatalyst loading has been raised 2 mol%, and the reaction time increased to 12 hours.

Yield (76 %) determined by GC-analysis, Identification by MS

1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-2-methylpropan-1-ol (B22)

OH
YT
(0]
Molecular Weight: 208,26

Synthesised starting from 1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)ethan-1-ol following GP1.

Purification by column chromatography (pentane 85/ 15 MTBE). Yield: 91 % (0.912 mmol, 190 mg)
as a colourless oil.

IH NMR (500 MHz, CD,Cl,): §=6.79 (d, J = 7.8 Hz, 2H), 6.75 (dd, J = 8.3, 1.7 Hz, 1H), 4.23 (s, 4H),
4.20 (d, J = 7.0 Hz, 1H), 1.91 — 1.80 (m, 2H), 0.96 (d, J = 6.7 Hz, 3H), 0.76 (d, J = 6.8 Hz, 3H) ppm.

13C NMR (126 MHz, CD.Cl,): & = 143.82, 143.32, 137.95, 120.03, 117.17, 115.82, 79.89, 65.01, 64.98,
35.81, 19.32, 18.62 ppm.
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2-methyl-1,3-diphenylpropan-1-ol (B24)
OH

Molecular Weight: 226,32

Synthesised starting from 1,3-diphenylpropan-1-ol following GP2.

Purification by column chromatography (pentane 92 / 8 MTBE). Yield: 80 % (0.796 mmol, 180 mg) as
a colourless oil.

!H NMR (500 MHz, CDCls): & = 7.39 — 7.26 (m, 14H), 7.23 — 7.13 (m, 6H), 4.61 (t, J = 4.3 Hz, 1H),
450 (dd,J=7.1,3.1 Hz, 1H), 3.08 (dd, J = 13.3, 3.8 Hz, 1H), 2.79 (dd, J = 13.4, 5.8 Hz, 1H), 2.39 (ddd,
J=13.4,94, 6.2 Hz, 2H), 2.22 — 2.07 (m, 2H), 1.89 (d, J = 3.1 Hz, 1H), 1.80 (d, J = 3.8 Hz, 1H), 0.86
(d, J=6.7 Hz, 3H), 0.68 (d, J = 6.8 Hz, 3H) ppm.

13C NMR (126 MHz, CDCls): & = 143.77, 143.48, 141.08, 140.97, 129.51, 129.25, 128.47, 128.41,
128.38, 128.32, 127.76, 127.44, 126.83, 126.36, 125.99, 125.91, 78.89, 77.08, 42.54, 42.29, 39.88,
38.79, 15.67, 13.92 ppm.

2-(methylamino)-1-phenylpropan-1-ol (B25)
SN
Molecular Weight: 165,24
The catalyst loading was increased to 0.5 mol%, the reaction time was increased to 6 h.
Synthesised starting from 1-(methylamino)-1-phenylethan-1-ol following GP2.

Purification by column chromatography (methylene chloride 95 / 5 methanol). Yield: 80 %
(0.799 mmol, 132 mg) as a colourless solid.

Upscaling starting from 1-(methylamino)-1-phenylethan-1-ol following GP4.

Purification by crystallisation from diethyl ether / pentane. Yield: 76 % (36.1 mmol, 5.97 g) as a
colourless solid.

IH NMR (500 MHz, CD,Cl,): § = 7.38 — 7.22 (m, 5H), 4.11 (d, J = 8.2 Hz, 1H), 2.55 (dg, J = 12.9, 6.4
Hz, 1H), 2.42 (s, 3H), 0.91 (d, J = 6.4 Hz, 3H) ppm.

13C NMR (126 MHz, CD.Cl,): & = 143.30, 128.64, 127.57, 126.59, 77.99, 62.08, 33.84, 15.92 ppm.
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1-phenyl-2-(piperidin-1-yl)propan-1-ol (B26)
OH
©)\(N

Molecular Weight: 219,33
Synthesised starting from 1-phenyl-2-(piperidin-1-yl)ethan-1-ol following GP2.

Purification by column chromatography (pentane 80 / 20 ethyl acetate, + 1 % NEts). Yield: 84 % (0.843
mmol, 185 mg) as a colourless oil.

'H NMR (500 MHz, CDCls): § = 7.30 — 7.17 (m, 5H), 4.15 (d, J = 9.7 Hz, 1H), 2.62 (t, J = 7.3 Hz, 2H),
2.46 (dq, J=9.7, 6.7 Hz, 1H), 2.31 (s, 2H), 1.66 — 1.49 (m, 4H), 1.41 (s, 2H), 1.18 (s, 1H), 0.69 (d, J =
6.7 Hz, 3H) ppm.

13C NMR (126 MHz, CDCls): § = 142.50, 128.32, 127.74, 127.51, 74.34, 67.20, 49.46, 26.70, 24.83,
8.03 ppm.

2-(cyclohexylamino)-6-methylcyclohexan-1-ol (B27)

o'

Synthesised starting from 2-(cyclohexylamino)cyclohexan-1-ol following GP2.
Precatalyst loading has been raised 2 mol%, and the reaction time increased to 12 hours.

Yield (68 %) determined by GC-analysis, Identification by MS

2-(4-methoxyphenyl)propan-1-ol (B28)

OH
~o

Molecular Weight: 166,22

Synthesised starting from 2-(4-methoxyphenyl)ethan-1-ol following GP2.

Purification by column chromatography (pentane 80 / 20 MTBE). Yield: 84 % (0.842 mmol, 140 mg)
as a colourless oil.

'H NMR (500 MHz, CDCl3): § = 7.19 — 7.12 (m, 2H), 6.90 — 6.84 (m, 2H), 3.80 (s, 3H), 3.71 — 3.59
(m, 2H), 2.90 (h, J =7.0 Hz, 1H), 1.38 (s, 1H), 1.25 (d, J = 7.0 Hz, 3H) ppm.

13C NMR (126 MHz, CDCls): § = 158.46, 135.69, 128.52, 114.17, 68.94, 55.39, 41.70, 17.86 ppm.
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2-methyl-3-phenylpropan-1-ol (B29)

WOH
Molecular Weight: 150,22

Synthesised starting from 3-phenylpropan-1-ol following GP2.
Yield (97 %) determined by GC-analysis, Identification by MS

2,3,7-trimethyloct-6-en-1-ol (B30)

| OH
Molecular Weight: 170,30

Synthesised starting from 3,7-dimethyloct-6-en-1-ol following GP2. The reaction time was increased to
6 hours.

Purification by column chromatography (pentane 90 / 10 MTBE). Yield: 86 % (0.857 mmol, 146 mg)
as a colourless oil.

'H NMR (500 MHz, CDCls): 6 = 5.16 — 5.04 (m, 1H), 3.73 — 3.39 (m, 2H), 2.11 — 1.81 (m, 2H), 1.68
(s, 3H), 1.60 (s, 4H), 1.56 — 1.46 (m, 1H), 1.42 — 1.27 (m, 2H), 1.26 — 1.06 (m, 1H), 0.89 (dd, J = 6.9,
3.8 Hz, 2H), 0.80 (dd, J =9.9, 6.8 Hz, 3H) ppm.

13C NMR (126 MHz, CDCls): & = 131.52, 131.43, 124.94, 124.87, 66.97, 66.23, 40.81, 39.66, 35.19,
34.19, 33.05, 32.92, 26.09, 26.08, 25.86, 17.80, 17.79, 17.02, 14.38, 13.62, 11.46 ppm.

2,4-dimethylnonan-3-ol (B31)

OH

R

Molecular Weight: 172,31
Synthesised starting from 2-octanol following GP1.

Precatalyst loading has been raised 2 mol%, the amount of MeOH was increased to 8 eq and the reaction
time increased to 12 hours.

Yield (73 %) determined by GC-analysis, Identification by MS
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2,12-dimethylcyclododecan-1-ol (B32)

OH

Molecular Weight: 212,38

Synthesised starting from cyclododecanol following GP2.

Precatalyst loading has been raised 5 mol%, the amount of MeOH was increased to 7 eq and the reaction
time increased to 12 hours.

Yield (61 %) determined by GC-analysis, Identification by MS
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Mechanistic control experiments

Preparation of [Mn-IIIaH]K; starting from [Mn-IIla]

Ph T® Bh
B © )\

OH /N\L\)N\ (thf)"\K/N N\K’(thf)x (0]
= +KOBu, thf v Ly
O NG
—Mn— - KBr
(Ph)2POCM|n.COPH(Ph)2 (Ph):P—Mn—P(Ph),
co oc® ‘co
[Mn-llla] [Mn-lllaH]K ,

The complex [Mn-IIIaH]K; was synthesized starting from [Mn-IIla].

In a glovebox 25.8 umol [Mn-IIIa] (20 mg) and (350 umol) KOBu were dissolved in 700 pL thf-ds,
250 pmol 1-phenylethanol was added, the solution was filtrated and placed in a Young NMR tube. The
reaction mixture was heated to 120 °C for 4 h and analyzed by NMR.*'P and 'H NMR analytics indicates
that the species [Mn-I1IaH]K; is formed (see figure S4).

TH NMR (500 MHz, thf-ds): & = - 4,81 (t, J = 48.4 Hz, 1H) ppm.

NMR (202 MHz, thf-ds): 6 = 129.0 ppm.

*'P spectra of [Mn-lllaH]K,
(synthesized from [Mn-lllaH]H,, with KO'Bu)

*'P spectra of [Mn-lllaH]K,
(synthesized from [Mn-llla) with KO'Bu
and 1-pheanylethanol)

150 145 140 135 130 125 120 15 10 105 100 95 980 8 80 75 70 65
(ppm) 31P
Figure S4:3'P analytic of [Mn-IIIaH]K23, top: 3'P spectra of [Mn-IIIaH]K2 synthesized from [Mn-IIIaH]H2 with 2 eq KO'Bu.
Bottom: 3'P spectra of [Mn-IIIaH|K: synthesized from [Mn-IIIa], KO'Bu and 1-phenylethanol.
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Additionally, the *C NMR spectra shows a resonance typical for carbonyl compounds.

The reaction mixture was quenched with water, extracted with diethyl ether and dried over Na>SOa. The
organic layer was analysed by GC-MS. It was possible to detect aldol coupling compounds of

acetophenone.

Hydrogenation of the C=C double bond in a chalcone compound at room temperature

The hydrogenation of the C=C double bond of (E)-chalcone was chosen as model reaction.
0 1 eq [Mn-lllaH]H, 0

P 2 eq KOBu _
IO e T (0

In a glovebox, 37.5 umol [Mn-111aH]H: (25 mg), 75 umol KO'Bu (8.4 mg, 2 eq), and 37.5 umol (E)-
chalcone (7.8 mg) were consecutively added to a 1 mL Schlenk-tube, dissolved in 800 pL dry thf and

stirred for 5 minutes. The tube was sealed, taken outside the Glovebox, quenched with water, extracted
with diethyl ether and dried over Na,SOs. GC-MS analysis of the organic phase indicates that
1,3-diphenylpropan-1-one is produced quantitatively.

Hydrogenation of the C=0 and C=C double bonds in a chalcone compound at 120 °C
The hydrogenation of the C=0 and C=C double bonds of (£)-chalcone was chosen as model reaction.

o 2 eq [Mn-IllaH]H, OH

P 4 eq KOBu _
(0 wmwen T (7T

In a glovebox, 44.9 umol [Mn-IITaH]H2 (30 mg), 90 pmol KO'Bu (10.07 mg, 2 eq), and 22.45

pmol (E)-chalcone (4.72 mg) were consecutively added to a 1 mL Schlenk-tube, dissolved in
1000 pL dry thf. The tube was sealed, taken outside the Glovebox and placed in a heated oil
bath at 120 °C for 4 h. After cooling down to room temperature the reaction was quenched with
water, extracted with diethyl ether and dried over Na;SOs. GC analysis of the organic phase

indicates that 1,3-diphenylpropan-1-ol is produced with a yield of 88 %.
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Hydrogenation of isobutyrophenone

The hydrogenation of the isobutyrophenone was chosen as model reaction.
0 1 eq [Mn-lllaH]H, OH

2 eq KO'Bu o
thf, 120 °C, 4 h

In a glovebox, 37.5 umol [Mn-lllaH]H; (25 mg), 2 eq KO'Bu (75 umol, 8.4 mg) and 37.5 umol
isobutyrophenone (5.6 pL) were consecutively added to a 2 mL Schlenk-tube, dissolved in 800 pL dry

thf and stirred for 5 minutes. A sample for GC-MS analysis was taken, afterwards the tube was sealed,
taken outside the Glovebox, and placed in a heated oil bath at 120 °C for 4 h. After the reaction, the tube
was cooled to room temperature, quenched with water, extracted with diethyl ether and dried over
Na,SO4. GC-MS analysis of the organic phase indicates that 2-phenyl-1-methylpropan-1-ol is produced
in a yield of 90 %.

Hydrogenation activity of [Mn-l11aH]K3, [Mn-111aH]HK, [Mn-I11aH]H;

The hydrogenation of the isobutyrophenone was chosen as model reaction to verify that [Mn-l1laH]K>
is actually the active species. The reaction temperature and time were chosen analogues to the

hydrogenation of the C=C and C=0 double bonds vide supra.

o] OH
2 eq [Mn-lllaH]K 2! M~ * A~
120°C, 4h, diglyme Ph Ph Ph Ph
12 %lb] 87 %l0)
0
2 eq [Mn-lllaH]HKI2] +
O O 120°C, 4h, diglyme Ph Ph Ph Ph
29 %l[b] 0 %lbl
o] OH
2 eq [Mn-lllaH]H, +
Ph)J\/\ Ph Ph/vPh

120°C, 4h, diglyme
30 %lbl 0 %lb]

[a] in situ generated. [b] Yields of were determined by GC-analysis using n-decane as internal standard.

Figure S5: overview of the Hydrogenation activity of [Mn-111aH]Kz, [Mn-lllaH]HK, [Mn-l1laH]H2

In a glovebox, 44.9 umol [Mn-IIIaH]H2 (30 mg), 90 umol KOBu (10.07 mg, 2 eq), and
22.45 umol (E)-chalcone (4.72 mg) were consecutively added to a 1 mL Schlenk-tube,
dissolved in 1000 pL dry diglyme. The tube was sealed, taken outside the Glovebox and placed
in a heated oil bath at 120 °C for 4 h. After cooling down to room temperature the reaction was

quenched with water, extracted with diethyl ether and dried over Na>xSO4. GC analysis of the
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organic phase indicates that 1,3-diphenylpropan-1-ol is produced with a yield of 87 %;
1,3-diphenylpropan-1-one is produced with a yield of 12%

In a glovebox, 44.9 umol [Mn-IIIaH]H2 (30 mg), 44.9 umol KO'Bu (5.03 mg, 1 eq), and 22.45
umol (E)-chalcone (4.72 mg) were consecutively added to a 1 mL Schlenk-tube, dissolved in
1000 pL dry diglyme. The tube was sealed, taken outside the Glovebox and placed in a heated
oil bath at 120 °C for 4 h. After cooling down to room temperature the reaction was quenched
with water, extracted with diethyl ether and dried over Na;SO4. GC analysis of the organic
phase indicates that no 1,3-diphenylpropan-1-ol is produced;1,3-diphenylpropan-1-one is
produced with a yield of 29 %.

In a glovebox, 44.9 umol [Mn-II1aH]H2 (30 mg) and 22.45 pmol (E)-chalcone (4.72 mg) were
consecutively added to a 1 mL Schlenk-tube, dissolved in 1000 uL dry diglyme. The tube was
sealed, taken outside the Glovebox and placed in a heated oil bath at 120 °C for 4 h. After
cooling down to room temperature the reaction was quenched with water, extracted with diethyl
ether and dried over NaxSO4. GC analysis of the organic phase indicates that no
1,3-diphenylpropan-1-ol is produced;1,3-diphenylpropan-1-one is produced with a yield of
30 %.
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Temperature studies with [Mn-111aH]K;

In order to examine the temperature stability of [Mn-111aH]K>, 53 pmol (40 mg) of the complex were
dissolved in 1 mL of thf-ds and placed in a NMR-tube with Young valve (glovebox) and heated to

50 °C for 12 h. 'H and P NMR analytics show that the complex eliminates hydrogen an starting to
decompose. Further heating to 140 °C for additionally 3 h led to complete decomposition of
[Mn-111aH]Ko..

Another temperature study under was carried out to prove that the complex [Mn-111aH]K: is stable
under similar to catalysis conditions. For this experiment 53 umol of [Mn-111aH]K: (40 mg) were
dissolved in 1 ml of thf-ds,0.250 pumol 1-phenylethanol, 375 umol KO'Bu were added and the solution
was placed in a NMR-tube with Young valve (glovebox). The NMR-tube taken outside the glovebox,
analyzed by 'H and 3'P NMR and placed in a heated oil bath at 140 °C. The probe was analyzed after
1, 3 and 24 h of heating by H and *!P NMR.

NMR analysis shows that the complex [Mn-111aH]K: is stable in presence of an secondary alcohol
and base over a long period of time. Nearly no decomposition could be detected after 3 h of heating at
140 °C. After 24 h at 140 °C partly decomposition was noticeable.

3'p spectra NMR of [Mn-lllaH]K; after 30 min at RT

-4
8
3'p spectra NMR of [Mn-lllaH]K; after 1 h at 140 °C
3
3'p spectra NMR of [Mn-lllaH]K; after 3 h at 140 °C
2
NS SRR R j A RN BRSO R O AR S

31p spectra NMR of [Mn-lllaH]K after 24 h at 140 °C

0 MO A O B 5 S G A

)0 190 180 170 160 150 140 130 120 110 100 90 fz1;o( 70) 60 50 40 30 20 10 0 -10 -20 -30 -40 -50
ppm

Figure S6:3!P analytic of [Mn-IIIaH]K: after prolonged heating.
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In order to prove that the complex is still active in the double methylation of secondary alcohols after
prolonged heating under the chosen conditions, the 3 h tempered complex was used in the catalysis.
The double methylation of 1-(4-methoxyphenyl)ethan-1-ol following GP1 was chosen as model

reaction.

OH [Mn-lllaH]K, [#] OH

KO®Bu (1,5 eq)
+ MeOH =
/@A\ © diglyme, 140 °C, 3h
\,O -2 H20 ‘\o

Table S10: Testing the catalyst activities after heating to 140 °C for 3 h

Precatalyst loading [Mn-111aH]K after heating to Yield 1-(4-methoxyphenyl)-2-
140 °C for 3 h in thf-ds[mol%] methylpropan-1-ol [%]
0.1 88
0.5 83
1 81

[a] Reaction conditions: [Mn-I11aH]K2, KO'Bu (1.5 eq), 1-(4-methoxyphenyl)ethan-1-ol (1 mmol), MeOH (3 mmol, 122 pL),
diglyme, 140 °C (oil bath), 3 h. Yields of were determined by GC-analysis using n-decane as internal standard.

As shown in table S10, the catalyst remains active after heating under similar to catalysis conditions.
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Detection of hydrogen in headspace of the reaction

In a glovebox, 1 mmol of 1-phenylethanol, 1.5 eq KO'Bu (1.5 mmol, 168 mg), 0.1 mol% precatalyst
(1 pmol, 200 pL of a 5 uM stock solution in diglyme), 3eq of methanol (3 mmol, 122 uL), and 1.8 mL
diglyme were consecutively added to a pressure tube. The tube was sealed with a septum, taken outside
of the glovebox, placed in a heated oil bath at 140 °C and stirred for 3 h. Afterwards, the pressure tube
was cooled to room temperature, the gas mixture in the headspace of reaction was analyzed by gas-
chromatography with methane as internal standard (see Figure S5 below).

Afterwards, the pressure tube was opened, and the reaction was quenched by addition of water (1 mL).
The aqueous layer was extracted with MTBE, the organic layers were combined, and dried using

Na,SO4. The crude product was analyzed by GC.

Yield of 2-phenyl-1-methylpropan-1-ol: 90 % (GC)

800 —
700-
600 -
500 —.
400 ] s

300

signal [a.u.]

200 — /

100 / CH

retention time [min]

Figure S5: Chromatogram of the gas-chromatographic analysis of the gas mixture in the headspace over

the reaction mixture after the reaction.

S39



References

[1]

[2]
[3]
[4]

[5]
[6]
[7]
[8]
[9]

[10]
[11]
[12]

[13]
[14]

0.V. Dolomanov, L. J. Bourhis, R. J. Gildea, J. A. K. Howard, H. Puschmann, J. Appl. Cryst.
2009, 42, 339- 341.

G. M. Sheldrick, Acta Cryst. 2015, C71, 3-8.
L. J. Farrugia, J. Appl. Cryst. 2012, 45, 849-854.

C. F. Macrae, 1. J. Bruno, J. A. Chisholm, P. R. Edgington, P. McCabe, E. Pidcock, L.
Rodriguez-Monge, R. Taylor, J. van de Streek, P. A. Wood, J. Appl. Cryst. 2008, 41, 466-470.

S. Michlik, R. Kempe, Nat. Chem. 2013, 5, 140-144.

S. Rosler, M. Ertl, T. Irrgang, R. Kempe, Angew. Chem. Int. Ed. 2015, 54, 15046-15050

F. Kallmeier, T. Irrgang, T. Dietel, R. Kempe, Angew. Chem. Int. Ed. 2016, 55, 11806-118009.
S. Michlik, R. Kempe, Angew. Chem. Int. Ed. 2013, 52, 6326-6329.

G. Zhang, T. Irrgang, T. Dietel, F. Kallmeier, R. Kempe, Angew. Chem. Int. Ed. 2018, 57, 9131-
9135.

N. Deibl, R. Kempe, Angew. Chem. Int. Ed. 2017, 56, 1663-1666.
A. M. Tondreau, J. M. Boncella, Polyhedron 2016, 116, 96-104.

M. Mastalir, B. Stoger, E. Pittenauer, M. Puchberger, G. Allmaier, K. Kirchner, Adv. Synth.
Catal. 2016, 358, 3824 -3831.

R. Soni, T. H. Hall, B. P. Mitchell, M. R. Owen, M. Wills, J. Org. Chem. 2015, 80, 6784-6793.

C. E. Harris, G. B. Fisher, D. Beardsley, L. Lee, C. T. Goralski, L. W. Nicholson, B. Singaram,
J. Org. Chem. 1994, 59, 7746-7751.

S40



Characterization data

Characterization of complexes
[Mn-111a]
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MS110-dmso ®
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[Mn-111b]
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[Mn-111aH]K; using KO'Bu
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31P [Mn-lllaH]K2 mit HOtBu (MS289)
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] I | .. A |
: " W e 1

2559006
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882506

@
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1944 009
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A2 —
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1488431 g
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[Mn-11l1aH]K; using KH

MS284-2 [
Group AK Kempe :: - == -
MS284-2 | < o} ©
Parameter Value T T T
1 Title MS284-2
2 Solvent THF
3 Temperature 293.0
4 Number of Scans 32 : p
5 Spectrometer Frequency 500.13
6 Nudeus 1H
-4.35 -4.45 -4.55 -4.65
1 (ppm)
i oL A
1" 10 9 8 7h 6 5 3 2 1 0 -1 -2 -3 -4 -5 -6 -7 -¢
f1 (ppm)
MS284-2 Qw© -
Group AK Kempe N b5
MS284-2 {8 8 &2
- - - @
Parameter Value LS aq
1 Title MS284-2 \s 4
2 Solvent THF L1
3 Temperature 293.0
4 Number of Scans 64
5 Spectrometer Frequency 202.46
6 Nuceus 31P
131 130 129 128 127 126 12
f1 (ppm)
230 200 170 140 110 80 60 40 20 0 -30 -60 -90 -120
f1 (ppm)
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MS284-2 b -
Group AK Kempe : b
MS284-2 & 8 §
Parameter Value o
1 Title MS284-2
2 Solvent THF |
3 Temperature 293.0
4 Number of Scans 64
5 Spectrometer Frequency 202.46
6 Nucleus 31P
129.0 128.0 127.0
1 (ppm)
|
230 200 170 140 110 80 60 40 20 0 -30 -60 -90 -120
f1 (ppm)
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[Mn-1lla]K

MS285-1
Group AK Kempe
MS285-1
Parameter Value
1 Title MS285-1
2 Solvent THF
3 Temperature 293.0
4 Number of Scans 32

5 Spectrometer Frequency 500.13

6 Nudeus 1H
T T T T T T T T T T T T T T T T T T T T
1" 10 9 8 7 6 5 3 2 1 0 -1 -2 -3 -4 -5 -6 -7 -¢
f1 (ppm)
MS285-1 0
Group AK Kempe S
MS285-1 o
Parameter Value
1 Title MS285-1
2 Solvent THF
3 Temperature 293.0
4 Number of Scans 64

5 Spectrometer Frequency 202.46
31P

6 Nudeus

T T T T T

80 60 40
f1 (ppm)

S51



NMR-spectra of mechanistic control experiments

Ph ®
o Ph

OH )N‘\ SN (thf)"\K/N N\K,(thf)x o
+  HN” ONZONH + KOBu, tht VL +
N - c0 DT
(Ph)zP—Mn—PH(Ph), Rt (Ph) ,P—Mr—P(Ph),
oc’| co PN
co oc’ “co
[Mn-llla] [Mn-lllaH]K
MS278-2
Group AK Kempe 0 W0 W
15100
Parameter Value <Y
1 Title Ms278-2 7z | 5
2 Solvent THF |
3 Temperature 293.0
4 Number of Scans 16
5 Spectrometer Frequency 500.13 ! |
6 Nudeus 1H
4.3 -4.6 -4.9 -5.2
f1 (ppm)

L o

2
f1 (ppm)
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MS278-2 a2}
Group AK Kempe g
Parameter Value gl
1 Title MS278-2
2 Solvent THF
3 Temperature 293.0
4 Number of Scans 32
5 Spectrometer Frequency 202.46
6 Nudeus 31P
T T T T T T
132 131 130 129 128 127 126
1 (ppm)
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 -20 -40 -60 -80 -100
f1 (ppm)
MS278-2 %]
Group AK Kempg
(=]
|
Parameter Value
1 Title MS278-2
2 Solvent THF
3 Temperature 293.0
4 Number of Scans 2048
5 Spectrometer Frequency 125.76
6 Nudeus 13C

T T T T T T T T T T

90 80 70 60 50 40 30 20 10 o -10

210 200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)
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NMR-spectra of temperature studies with [Mn-l1laH]K>

18 17 16 15 14 13 12 11 10 2 3 4 5 B T 8 49 -10-11

© -
o 4
~ 4
o 4
o
g
w 4
N
N
o
I8

3'p spectra NMR of [Mn-lllaH]K after 12 h at 50 °C

—130.39
—106.88

T T T T T T T T T T T T T T T T T T T T T

80 175 170 165 160 155 150 145 140 135 130 125 12<f)1 215 1)10 105 100 95 90 85 80 75 70 65 60 55
ppm
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H spectra NMR of [Mn-lllaHIK; after 30 min at RT .
Nl

similar to catalytic conditions

9 8 7 6 5 4 3 2 1
f1 (ppm)

3'p spectra NMR of [Mn-lllaHIK; . . .
similar to catalytic conditions

after 30 min at RT

T T 1

0 0 -10 -20 -30 -40 -

)0 190 180 170 160 150 140 130 120 110 100 90 f%o( 70) 60 50 40 30 20 1
ppm
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-4.55
4.67
\.4.79

H spectra NMR of [Mn-lllaHIK; after 1 h at 140 "C
similar to catalytic conditions

9 8 7 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6
f1 (ppm)
©
3P spectra NMR of [Mn-lllaHIK g similar to catalytic conditions
after 1hat 140 °C ®
|

AR U O Sy RS I AR R b S R P A

T T T T 1
£

)0 190 180 170 160 150 140 130 120 110 100 90 go( 70) 60 50 40 30 20 10 O -10 -20 -30 -40 -£
ppm
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H spectra NMR of [Mn-lllaH]K; 3 h at 140 °C
similar to catalytic conditions Sl

T T T T T T

2 1 10 9 8 7 6 65§ 4 3 2 1 1 2 3 4 5 6 -7 -8 -9 -10 -1

0 -
f1 (ppm)

3'p spectra NMR of [Mn-lllaHIK; similar to catalytic conditions

3hat140 °C

—130.93

1
£

)0 190 180 170 160 150 140 130 120 110 100 90 go( 70) 60 50 40 30 20 10 O -10 -20 -30 -40 -£
ppm

T T T T T T T T
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=M D
"H spectra NMR of [Mn-lllaH]Kz 24 h at 140 °C '; ‘3 3
similar to catalytic conditions <~

T T T T T T T T T T T T T T T T T T T T T

2 1 10 9 8 7 6 6§ 4 3 2 1 0 -
f1 (ppm)

31p spectra NMR of [Mn-lllaH]K>

similar to catalytic conditions
24 hat140 °C

—130.85

)0 190 180 170 160 150 140 130 120 110 100 90 go( 70) 60 50 40 30 20 10 O -10 -20 -30 -40 -£
ppm

1
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NMR/MS-spectra

2-methyl-1-phenylpropan-1-ol (B1 / B19)

MS131 VO M—O DD D w0 <+ CTOSTNTDONTOTNON
Group AK Kempe ONMHMONNN ©® TMHMNOO0RNNANNSS 0 ®
NN NN N NN N < < NadNNN~-r -+~~~ 0 0O
Parameter Value
1 Title Ms131
2 Solvent cDCIi3
3 Termperature 293.0
4 Number of Scans 16 r
5 Spectrometer Frequency 500.13
6 Nudeus 1H
/ ! i
|
|
i
A | JA
! U o e
© ~ © o ~ o
~ (&} &} o (23]
<t o o - o o
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
e T 2 < 5
Group AK Kempe o e > ~ oo
< RRAR R 3 eg
Parameter Value
1 Title Ms131 ! \l/ \/
2 Solvent cDCIi3
3 Temperature 293.0
4 Number of Scans 128
5 Spectrometer Frequency 125.76
6 Nudeus 13C
|
1
1
|
|
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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1-(2-methoxyphenyl)-2-methylpropan-1-ol (B2)

MS213-1a
Group AK Kempe

Parameter Value
1 Title MS213-1a
2 Solvent cp2c2
3 Temperature 293.0
4 Number of Scans 16
5 Spectrometer Frequency 500.13

D | | [ ]

H (m)
6.93
G (m) B(t) g(s)
7.23 4.48 382
=] H i
1 (d)
6.90

,‘ 1 l _ l J U | Y | S
h = i o bl AT ot
-~ < ~ o [} o =
o %o ] e * 4 © o
— OO o N o o ™ ™
T T T T T T T T T T T T T T T T T T T T T
10.0 95 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
P 3 38 5 8 o N s  oa
Group AK Kempe o Sae & = - ~ © ®© ©
Parameter Value 0 i o = E b 3 ®©
1 Title MsS213-1a 3 Y ’ l ‘ ! N
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 128
5 Spectrometer Frequency 125.76
6 Nudeus 13C

ki H

T T T

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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1-(3-methoxyphenyl)-2-methylpropan-1-ol (B3)

MS213-2
Group AK Kempe
Parameter Value

1 Title MS213-2
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 16
5 Spectrometer Frequency 500.13
6 Nudeus 1H

(1) |[H (m) D (m) B (d)
7.24|| 6.80 1.92 0.80
G (m) H(s) C(s) A(d)
6.88 379 1.99 Q97
H ==} o —— ral
I A Ju s JUIL
b n o 40 i
- < ) N~ o © — [ X =}
» OO ) o ®© O o O
c «~o o fie} o ol o
10.0 95 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
MS213-2 < © © — © ©
Grou AK Kere = & B 220 z g 2 98
©o < N e e e (=] [Xe] [Xe] @ ©
Parameter Value - - - - © [Te} © - -
1 Title MS213-2 ! A N
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 128
5 Spectrometer Frequency 125.76
6 Nudeus 13C
|
1
| ( | I
1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 0 -10

f1 (ppm)
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1-(4-methoxyphenyl)-2-methylpropan-1-ol (B4 / B20)

MS213-3
Group AK Kempe
Parameter Value
1 Title MS213-3
2 Solvent CD2CI2
3 Temperature 293.0
4 Nurber of Scans 16
5 Spectrometer Frequency 500.13
6 Nudeus 1H /
G (d) B (d)
6.86 0.75
F(d) D (dd) | |H(s) C (m) A (d)
722 427 || 378 1.87 0.97
&l H A =] H
l h ik ‘\_,4 L L
ik v i’ Y blr L
N © ~ < o o o
o © o (o] > S o
- =] o - ©
T T T T T T T T T T T T T T T T T T T
10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 15 1.0 0.5 0.0
f1 (ppm)
MS213-3 ~ o o o
Group AK Kempe ; g g o Q (% b=y il
0 ® ~ 2 2 %) %) o ©
Parameter Value - - -~ = N~ [Te] 3 D
1 Title MS213-3 | ’ l I \/
2 Solvent CD2CR2
3 Temperature 293.0
4 Number of Scans 128
5 Spectrometer Frequency 125.76
6 Nudeus 13C
1
1
1
|
|
memu MM
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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2-methyl-1-(m-tolyl)propan-1-ol (B5)

MS221
Group AK Kempe

Parameter Value
1 Title Ms221
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 16
5 Spectrometer Frequency 500.13
6 Nudeus 1H

e
—_—

G(s) g(d)
Q79
(t) A (dd) Bl(s)||C (m) D(_d
22 4.29 235 || 1.92 98}
b H
H(d)
7.09
1 LJ L
el g i . iy 4P
0 0 o [52) © ~ o
[ORON) (=] (=1 o - -
oo - - © - O
T T T T T T T T T T T T T T T T T T T T T
10.0 95 9.0 8.5 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)
e EEAE . g wxR
SRk Kempe ¥ @ ooNT o © NS
Parameter Value fr— Q ‘(ll SE ﬁ ES 8 3 ] 2 9
1 Title MS221 | | e e
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 128
5 Spectrometer Frequency 125.76 !
6 Nudeus 13C

210 200 190 180 170 160 150

140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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2-methyl-1-(p-tolyl)propan-1-ol (B6 / B21)

MS_166

Group AK Kempe

MS_166

Parameter Value

1 Title Ms_166
2 Solvent coei3
3 Temperature 293.0
4 Number of Scans 16
5 Spectrometer Frequency 500.13
6 Nudeus 1H

B (d) g q(d
7.05 2126 a69
Ad) C(d) D (dq) E (d)
(4] 4.21 1.85 qo1
3] H = )
JL l J L
&S T Ll WK
- N~ =) - [ 3=}
oo o =} [} ®» O
- - =] i) - o
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 45 40 35 30 25 2.0 1.5 1.0 05 0.0
f1 (ppm)
P 160 82 88 © o2} [\E=X=}
(Group Ak Kempe SN % S & Ne=®
MS_166 M NN o [T} — O 0
- - © © N -
Parameter Value it N/ S5\
1 Title MS_166
2 Solvent cDCi3
3 Temperature 293.0
4 Number of Scans 1024
5 Spectrometer Frequency 125.76
6 Nudeus 13C
i
il L
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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1-(3-fluorophenyl)-2-methylpropa

=]
1
|
@)
=
~
w
~
~

MS234~6 — © © ® ©

O N~ O < <t <00 KN~ OUITITTONDDOLWLMANODNDOOLWT AN
o RBHE N - OO OO0V RARRINNNRRRNRL XX RN X
~ PP e NN NN N O O O © WOOOVOYETEF" OO0
ara e e ————————— . — e e o L W T
1 Title MS234-6
2 Solvent C€p2Ci2
3 Temperature 293.0
4 Number of Scans 16
S Spectrometer Frequency 500.13
6 Nucleus 1H I ”
D (m)
7.05
B (td) d)
7.30 82
A (td) F (dd) G (m)|[H ti)
7.30 4.39 1.91 || 0|94
C(d)
7.09
E (m)
6.96
|
ﬁ\JL l
ooy O) 0707 S [} 'ﬁ
S SO © ¥ i g
N OO =3 ~ N
3300 S o AN
olelele] = -~ oM
T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 1 10 7 6 3 2 1 0 -1 2 -3
f1 (ppm)
Whcd0-9 85 IR CEXRIII ~© ~ <<
2199 2SN B B
Group AK Kempe i R BT =b o S s gl < < © NE=)
Parameter Value O © T ODNN— = — D » w0 D ©
— = e T T — N~~~ ™ - -
1 Title ms23a-6 | N7 bl e N I N
2 Solvent Ccp2ci2
3 Temperature 293.0
4 Number of Scans 1024
S Spectrometer Frequency 125.76
6 Nucleus 13C

||

210 200 190 180 170 160 150 140 130 120 11ch1 (100 )90 80 70 60 50 40 30 20 10 O -10
ppm
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1-(3-chlorophenyl)-2-methylpropan-1-ol (BS)

MS214-5+6
Group AK Kempe

Parameter

1 Title

2 Solvent

3 Temperature

4 Number of Scans

Value

MS214-5+6
CD2CI2
293.0

16

5 Spectrometer Frequency 500.13

6 Nudeus 1H
D (d) E®
1.97 as1
C (dp) A
1.90 q9
=] G i
3 ¥ 29 )
= 5= © © o~
© o ~ o = =)
o) o o~ [ie o)
10.0 95 9.0 8.5 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)
MS214-5+6 o Iger2 e -
Group AK Kempe © :; b S - &3
< OANNNN (2l [Xe] o
Parameter Value -— - - ~ ® ]
1 Title MS214-5+6 I E '\\/ / ' l \ /
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 128
5 Spectrometer Frequency 125.76
6 Nudeus 13C
{ s | {
|
|
. 1
200 190 180 170 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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1-(3-bromophenyl)-2-methylpropan-1-ol (B9)
MS258-8a DOV - - O0O0NDOUTITNNONOUVLOUTN-—ODN OO MN
Gronp:AK Keiipe TYIEELITIONOAANNANNNANONNRRNNRRRV R XN 0 QD
[ el el D R e D el D D e bl el M D A S S S R i i ol ol o ol el e N e e N )
Parameter Value e e e e e et — P e b e
1 Title MS258-8a
2 Solvent C€p2Ci2
3 Temperature 293.0
4 Number of Scans 16
S Spectrometer Frequency 500.13
6 Nucleus 1H
B (df) I (dp) (d)
7.40 1.90 81
A(m) D (dd) E (d) Glid)
7.48 4.36 1.95 | | 0|94
C (m)
7.24
|
|
= 1 l A L1 L
T = © A
S, b s 2%
- DN o DO
. . . : . . . . N . — — . . T
6 15 14 13 12 11 10 7 6 4 3 2 1 0 -1 -2 -3
f1 (ppm)
MS258-8a ~ TNSYT ~ - <o
Group AK Kempe b4 ool < 0 N O
Parameter Value S “‘_’J ‘Q Q ‘(E ‘(:l E £ ‘0_3 ?_)
1 Title Ms258-8a | i | I N
2 Solvent Ccp2ci2
3 Temperature 293.0
4 Number of Scans 128
S Spectrometer Frequency 125.76
6 Nucleus 13C

|l

210 200 190 180 170 160 150 140 130 120 11ch1 (100 )90 80 70 60 50 40 30 20 10 O -10
ppm
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1-(3-iodophenyl)-2-methylpropan-1-o

MS259-5
Group AK Kempe

Parameter

1 Title

2 Solvent

3 Temperature

4 Number of Scans

S Spectrometer Frequency 500.13

Value

MS259-5
C€p2Ci2
293.0

16

DN
© © O
NN NSNS

7.60
7.60
7.29

1.92
1.90
1.89
1188
[1.86
0.95
0.93
0.81
0.80

6 Nucleus 1H
D (1)
7.08
B (dd) 'g(d)
7.61 81
A(d) E (m) F (m)||G|{d)
7.69 4.33 1.90 || 0|94
C (d)
7.28
|
& Jr Ll
Err L = I
T MWDo o (<] o —
DB DD S ® o»
. . . . . . . . S — . — . . .
16 15 14 13 12 1 10 8 6 4 3 2 1 0 -1 2 -3
f1 (ppm)
MS259-5 W N~ ON©
Group AK Kempe g ; g g z % g 8 8 8
Parameter Value il OOON = < 2] O ©
- o ~ 1] — -
1 Title Ms259-5 I, = ## | | | N
2 Solvent Ccp2ci2
3 Temperature 293.0
4 Number of Scans 512
S Spectrometer Frequency 125.76
6 Nucleus 13C
~ H ‘ L) - A
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

f1 (ppm)



2-methyl-1-

(4-(trifluoromethyl)phenyl)propan-1-ol (B11)

MS259
Group AK Kempe
Parameter Value
1 Title MS259
2 Solvent CcDCi3
3 Temperature 293.0
4 Nurrber of Scans 16
5 Spectrometer Frequency 500.13
6 Nudeus 1H /
) D (m) Em
7 1.99 84
F (d) C(s) A
7.60 4.48 1.89 9
HH H —H
J LJ L_A..A | PR LJ W L—
gt i i s
© I~ 0 o © ow
Q'3 <N o Qs
-~ (=} - O (e Xee}
T T T T T T T T T T T T T T T T T T T T
10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 15 1.0 0.5 0.0
f1 (ppm)
i gfegTgevced o s gu
[FroupiAk Kermpe NG 3D GG 65w = @ S~
Parameter Value IAaNANNNNNNAN i 10 o~
1 Title M5259 e | Se
2 Solvent cDei3
3 Temperature 293.0

4 Number of Scans

5 Spectrometer Frequency 125.76

1024

6 Nudeus 13C
1
I
I
I
1
|
JJﬁlhﬂnﬂlﬂ'ihdnqnn-ﬂidqkﬂnﬂ#ﬂ*‘nﬂﬂlﬁ*ﬂ‘ﬂiﬁlN‘HLHHU&!”HH#H#'I&U“HF-
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
1 (ppm)
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1-(4-(tert-butyl)phenyl)-2-methylpropan-1-ol (B12)

Abundance Scan 1922 (11,085 min): MS3214. D'data.ms
4200000/ 181

40000001

3200000,
2B00000;

24000001

1800000,
1600000,
1400000,
12000001

1 OOROR0R00

OH

81.1 133q 1484

— 1001 Exact Mass: 206,17
1731

151
. A,
RO A1 A RSOOSR P 2529

sty L T B B e

B
mfzg-=> 90 80 V0O 80 S0 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260
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1-(3,4-dimethoxyphenyl)-2-methylpropan-1-ol (B13)

MS229
Group AK Kempe
Parameter Value
1 Title MS229
2 Solvent coci
3 Temperature 293.0

4 Number of Scans

5 Spectrometer Frequency 500.13

16

6 Nudeus 1H [ {
) 4| c ()
6.80 386 0.76
G(s) ‘F(d)"o(s) (m) B(d)
6.86 4.26 | 387 1.92 1.00
H H i ] H
L l ; L \ ) L
) s hp %
o~ 0 O © 0 O
S o o oo o] o O
- S oo - (S
10.0 95 9.0 8.5 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)
MS229 o< o ® O
Group AK Kempe s ; 2 = a 3 85 & s
< < ©® - O o 0w [t} o ©
Parameter Value - - - - oo @ [TolTe} © e
- e N Y N | N
2 Solvent CcDCi3
3 Temperature 293.0
4 Number of Scans 512 I |
5 Spectrometer Frequency 125.76
6 Nudeus 13C i
! .
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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2-methyl-1-(4-(pyrrolidin-1-yl)phenyl)propan-1-ol (B14 / B23)

MS222-2
Group AK Kempe

Parameter Value
1 Title MS222-2
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 16
5 Spectrometer Frequency 500.13
6 Nudeus 1H
3 (dq)‘ E (@)
1.80 q64
H, (d) 1](d) G (d) (m) D(m) A(d)
7104 43 4.08 317 1190 490
H &l g i
F(s)
1.67
kpl il " i Sty Ry 14
< o ~ < ~ 0o - O
[} o () o [OR=R":] o 9
- ol o < [ =) o ™
10.0 95 9.0 8.5 8.0 75 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)
MS222-2 = © © o
Group AK Kempe = =5 e 3 =2 3 332
Parameter Value 3 o - 8 2?— 3 S22
1 Title MS222-2 | b | I b
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 128
5 Spectrometer Frequency 125.76
6 Nudeus 13C
[
| I
|
|
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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2-methyl-1-(naphthalen-2-yl)propan-1-ol (B15)

MS226
Group AK Kempe

Parameter Value
1 Title MS226
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 16
5 Spectrometer Frequency 500.13
6 Nudeus 1H

F(s) B(d)
7.76 q83
E (dd) D (dd) C (m) A
7.84 4.53 2.04 101
A =] — G
Gf(m)
47
aJ l L « U |G W
T i o .
o N © 52} < oo
~ o~ o ) 99
N O N o Sk [\ Bse)
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 15 1.0 0.5 0.0
f1 (ppm)
5 SNEBRSI]IK " 0o
Group AK Kempe NG DE©o 060w o 5. T3
TOONNNNNNN o wn o
Parameter Value D b it el i R R [} 3 Do
1 Title MS226 ‘ \ S——— N
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 128
5 Spectrometer Frequency 125.76
6 Nudeus 13C

T T T T T T T T T T
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f1 (ppm)
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1-(6-methoxynaphthalen-2-yl)-2-methylpropan-1-ol (B16)

MS225-2
Group AK Kempe

Parameter Value
1 Title MsS225-2
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 4
5 Spectrometer Frequency 500.13
6 Nudeus 1H

G (d) F (m)
773| | 7.14
E (dd) C (m)
7.42 2.03
=S| HH
H(s)
68

l | i 1 IL‘L LJL
R R i ) I i
D o) © o © - o
NN NN o o e €S
=00~ (=] © x>~ ™
T T T T T T T T T T T T T T T T T T T T
10.0 95 9.0 8.5 8.0 75 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
f1 (ppm)
MS225-2 ~ 3898w - < —
Group AK Kempe = ceserney B b © o S0
[0} OONNNNN— o o 7o) %) @ ©
Parameter Value — - — @® %) el T
i e S~ | | N
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 128
5 Spectrometer Frequency 125.76
6 Nudeus 13C
|
|
. s V111V | | o L

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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2-methyl-1-(pyridin-3-yl)propan-1-ol (B17)

MS227-4
Group AK Kempe
Parameter Value
1 Title Ms227-4
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 16
5 Spectrometer Frequency 500.13
6 Nudeus 1H ¢ J J f f
E (s) g E
451 99
F(d) G (t D (d) C (m) A(d)
8.52 7.69 4.18 2.00 q74
= =] =] =
j “A i Jl Ay
w' g difar, plh s
Xe} © @© o & [s2) 0 O
o o} © [ IC) a o O
(=} o - (= ) - o ©
10.0 95 9.0 8.5 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)
MS227-4 [s2) - o O =
Group AK Kempe S ; g ; ,"2 @ 8 fe g
© < © NN ~ ) o ©
Parameter Value - - - = N~ 3] e
1 Title MS227-4 I | | N I
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 512
5 Spectrometer Frequency 125.76
6 Nudeus 13C
| |
200 190 180 170 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

S75



2-methyl-1-(ferrocenyl)propanol (B18)

M’”'lﬁﬁ:ﬂﬁ Scan 2326 (13,397 min): M5272-5.D\data.ms

44000/ Fe OH

420004
Exact Mass: 258,07
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280001
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1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-2-methylpropan-1-ol (B22)

MS242
Group AK Kempe
Parameter Value

1 Title Ms242
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 16
5 Spectrometer Frequency 500.13
6 Nudeus 1H

E (dd) G (d) B (d)
6.75 420 0.76
D (d) Fl(s) C(m A(d)
6.79 423 1.86 0.96
H =] 1
l | )l U
M A b L
— 0 © © < o =
© & © O © Q©
—~ O o~ - ™ ®
10.0 95 9.0 8.5 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)
MS242 o AN W O~ N
Group AK Kempe el o 2 S3 o S8
) N =« o W <t It} o ©
Parameter Value - - R oaie ot rod N~ © © ™ e
1 Title MS242 L4 A ¥ L
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 512
5 Spectrometer Frequency 125.76
6 Nudeus 13C
|
|
|
I
J
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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2-methyl-1,3-diphenylpropan-1-ol (B24)

MS244-2
Group AK Kempe
Parameter Value
1 Title MS244-2
2 Solvent coci
3 Temperature 293.0
4 Number of Scans 8
5 Spectrometer Frequency 500.13
6 Nudeus 1H
S e x 4J o ( j
J (dd) G (dd) D (d) B (d)
4.50 279 1.89 0.68
1 (t) H (dd) F(ddd)| |C(d) A(d)
4.61 3.08 239 1.80 84
HH H H — H -
E (m)
2.14
" , S
TRy il e G Bl ol il
& o o< <t o < — O~ oo
e, e Q < Bl il N
T T T T T T T T T T T T T T = T T T T
10.0 95 9.0 8.5 8.0 75 7.0 6.5 0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 15 1.0 0.5 0.0
f1 (ppm)
pa2ad-2 REEELATTIBERIBEES ol Yoo ~ o
[FroupiAkkempe COCo0OEBBONNCOWy QP © N o N ©
TETTTANNNNNNNNNNAN o i~ o N O 0 m
Parameter Value AR AR i i e it T ~ i~ < T OO Sl
i i N N \ ~ i
2 Solvent CcDCi3
3 Temperature 293.0
4 Number of Scans 128

5 Spectrometer Frequency 125.76

6 Nudeus

13C

210 200 190 180 170 160 150 140 130

120 110 100
f1 (ppm)
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2-(methylamino)-1-phenylpropan-1-ol (B25)

MS282
Group AK Kempe
Parameter Value i
1 Title MS282
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 16
5 Spectrometer Frequency 500.13
6 Nudeus 1H
C (dp)
2.5
E(m) D(d) E) A ()
f.29 4.1 2442 go1
H= H ]
k l- l PO | )\_;l_‘ L
b i b i
© © © o
< D [ox (=]
© o oo lie)
T T T T T T T T T T T T T T T T T T T T T
10.0 95 9.0 8.5 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 .0 0.5 0.0
f1 (ppm)
e g =LY 2 o &
(BIcARIAK Ketpe 8 ®rNo S S 3 &
| < NN NN ~ N o0 wn
Parameter Value o ol 7 o ~ © © ~—
| S | \
1 Title MS282
2 Solvent CD2CI2
3 Temperature 293.0
4 Number of Scans 128
5 Spectrometer Frequency 125.76
6 Nudeus 13C
|
|
|
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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1-phenyl-2-(piperidin-1-yl)propan-1-ol (B26)

MS235-2
Group AK Kempe
Parameter Value
1 Title MS235-2
2 Solvent e}
3 Temperature 293.0
4 Number of Scans 32
5 Spectrometer Frequency 500.13
6 Nudeus 1H / / /
F (da) D (s)
246 1.41
I (m) H(d) E(t) C(m)|B(s)| [Ad)
7.24 4.15 262 159 | 1.18| | 69
= H et —— G i
G (s)
231
g it b AT bbb Bt il
(=} [} O © © oo o o
2} [} © O © ~-oO0 o
) o - <~ — o)
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0
f1 (ppm)
p23o-2 3 SN 5 o © om
Group AK Kempe ~ B ff; ~ < N~ [se)
< INENEN < N o © < o
Parameter Value e e, i o N~ © < NN ©
1 Title MS235-2 [ 1 | | | R
2 Solvent cDci3
3 Temperature 293.0
4 Number of Scans 2048
5 Spectrometer Frequency 125.76
6 Nudeus 13C
[
1 | | |
|
| L | l A
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)
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2-(cyclohexylamino)-6-methylcyclohexan-1-ol (B27)

Abundance FAyerage of 12,367 to 12578 min.: ME2FER2 Ddata.ms
115000 1
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2-(4-methoxyphenyl)propan-1-ol (B28)

MS252
Group AK Kempe
Parameter Value
1 Title Ms252
2 Solvent e}
3 Temperature 293.0

4 Number of Scans

16

5 Spectrometer Frequency 500.13

6 Nudeus 1H / f
G (m) g (s) H(s)
6.88 380 1.38
F (m) D (m) c A(d)
7.16 3.66 2.90 1425
HH = = =]
- L
e 4k i g
N O @0 O N~ n o
o O o O (=} o O
- - ool =] [=X0)
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
MS252 © 2 o ~ & o ®
Group AK Kempe o b © o > ) ~ ©
Parameter Value - 2 9 - 8 S o b~
1 Title Ms252 | l l ! ! 1
2 Solvent cDci3
3 Temperature 293.0
4 Number of Scans 512
5 Spectrometer Frequency 125.76
6 Nudeus 13C
1
|
|
|
|
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

S82



2-methyl-3-phenylpropan-1-ol (B29)

Abundance Scan 1485 (8,470 min): MS251-1.D\data.ms
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2,3,7-trimethyloct-6-en-1-ol (B30)

MS257-2
Group AK Kempe
Parameter Value
1 Title MS257-2
2 Solvent e}
3 Temperature 293.0

4 Number of Scans

16

5 Spectrometer Frequency 500.13

f1 (ppm)
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G—s)
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2,4-dimethylnonan-3-ol (B31)

Abundance Scan 1329 (7.692 min): M5262-6bb.D\data.ms OH
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2,12-dimethylcyclododecan-1-ol (B32)
Sean 2158 (12455 minj MS266-2. [Mdata.ms

Abundance
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Crystallographic data

Compound [Mn-I11la]
Formula CasH27MnNsO3P2.Br
Formula weight 774.41
Crystal system orthorhombic
Space group Pbcm(57)
a[A] 11.220(2)
b [A] 12.830(3)
c[A] 22.930(5)
a[°] 90
B 90
v [°] 90
Cell volume [A3] 3300.8(11)
Z 4
Crystal size [mm?] 0.134*0.049*0.002
Habit plate
Colour colourless
Density [gcm™] 1.558
T [K] 133
Theta range 2.996 - 28.472
Unique reflections 3988
Observed reflections 2448
[1>2s(D]
Parameters 234
wR?2 all data 0.1015
R[> 2s(1)] 0.0477
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Checkcif report

[Mn-111a]
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checkCIF/PLATON report

Structure factors have been supplied for datablock(s) sv541 | o pbem_a2

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

Mo syntax errors found. ICIF dictionary]  |Interpreting this report|

Datablock: sv541_1_o_pbem_a2

Bond precision: C-C = 0.0052 A Wavelength=0.71073
Cell: a=11.220(2) b=12.830(3) c=22.930(5)
alpha=90 beta=5%0 gamma=930
Temperature: 133 K
Calculated Reported
Voalume 3300.8(12) 3300.8(11)
Space group Pkhcocm Fbcocm
Hall group -F Zc 2b -P 2c 2b
Moiety formula C3& HZ7 Mn N5 03 PZ, Br Br, C36 HZT7 Mn N5 O3 P2
Sum formula C36 HZ7 Br Mn N5 Q3 P2 C36 HZT7 Br Mn N3 03 P2
Mr 774.41 774,41
Dx,g cm-3 1.558 1.558
Z 4 -
Mu (mm-1}) 1.753 1.753
FOOO 1568.0 1568.0
FOOO’ 1569.49
h,k, lmax 15,17, 30 14,17,30
Nref 4274 3988
Tmin, Tmax 0.302,0.997 0.926,0.965
Tmin’ 0.791

Correction method= # Reported T Limits: Tmin=0.9226 Tmax=0.265
AbsCorr = NUMERICAL

Data completeness= 0,933 Theta (max)= 28.472
Rireflecticns)= 0.0477( 2448) wR2 {reflections)= 0.10153( 3988)
S = 0.975 Npar= 234

The following ALERTS were generated. Each ALERT has the format
test-name ALERT alert-type alert-lavel.
Click on the hyperlinks for more details of the test.
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It is advisable to attempt to resolve as many as possible of the alerts in all categories. Often the
minor alerts point to easily fixed oversights, errors and omissions in your CIF or refinement
strategy, so attention to these fine details can be worthwhile. In order to resolve some of the more
serious problems it may be necessary to carry out additional measurements or structure
refinements. However, the purpose of your study may justify the reported deviations and the more
serious of these should normally be commented upon in the discussion or experimental section of a
paper or in the "special_details" fields of the CIF. checkCIF was carefully designed to identify
outliers and unusual parameters, but every test has its limitations and alerts that are not important
in a particular case may appear. Conversely, the absence of alerts does not guarantee there are no
aspects of the results needing attention. It is up to the individual to critically assess their own
results and, if necessary, seek expert advice.

Publication of your CIF in IUCr journals

A basic structural check has been run on your CIF, These basic checks will be run on all CIFs
submitted for publication in [UCr journals (Acta Crystallographica, Journal of Applied
Crystallography, Journal of Synchrotron Radiation); however, if you intend to submit to Acra
Crystallographica Section C or E or IUCrData, you should make sure that[full publication checks]
are run on the final version of your CIF prior to submission.

Publication of your CIF in other journals

Please refer to the Notes for Authors of the relevant journal for any special instructions relating to
CIF submission.

PLATON version of 07/08/2019; check.def file version of 30/07/2019
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¥ RAlert level C

An _exptl_absorpt_correction_type has besen given without

@ literature citation. This should be contained in the

_exptl_absorpt_process_details field.

Absorption correction given as numerical
[ELATS0& RLERT 3 (] Large K Value in the Analysis of Variance ...... 3.207 Check
@m___d Missing # of FCF Reflectionig) Below Theta(Min). 5 Mate
[EIATE11 _ALERT 3 C] Missing FCF Refl Between Thmin & STh/L= 0.600 17 Report
¥ Alert level G
Humber of Unrefined Donor=H ALOMS ....cvvvernnss 1 Report
Cale. and Reported MoletyFormula Strings Differ Please Check
Imm Check Cell Rounding: # of Values Ending with 0 = 3 Mote
PLATIOS M_.ER_ﬂ Non-Integer Number of Atoms in ...... Resd 2 0.50 Check
|FLAT?20 ALERT 4 G| Humber of Unusual/Non-Standard Labels .......... 44 Mote
FLAT79: ALERT 4 G| Modsl has Chirality at PDO3 iCentro SPGR) R Verify
ELATTS94 ALERT 5 G| Tentative Bond Valency for MnDZ {I) . 1.11 Infec
FLATS12 ALERT 4 G| Missing # of FCF Reflections Above STh/L= (0.600 260 MNote
iPLAT933 ALERT 2 Humber of OMIT Records in Embedded .res File ... 5 Mote
FLATSVE ALERT 2 & Humber C-C Bonds with Positive Residual Density. 1 Infe

0 ALERT level A = Most likely a serious problem - resolve or explain

0 RALERT level B = A potentially serious problem, consider carefully

4 ALERT level C = Check. Ensure it is not caused by an omissicon or cversight
10 ALERT level G = General information/check it is not something unexpected
2 ALERT type 1 CIF construction/syntax error, inconsistent or missing data
2 ALERT type 2 Indicator that the structure model may be wrong or deficient
3 ALERT type 3 Indicator that the structure quality may be low

5 ALERT type 4 Improvemsnt, methodology, guery or suggestion

2 ALERT type 5 Informative message, check
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