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1. General Information

All reactions were carried out in dried stainless-steel high pressure reactors, which
were purchased from Anhui Kemi Instrument Co.,LTD., with built-in magnetic stirring
or mechanical stirring paddle, and total volume of 20 ml (Six parallel reactors,
dimensions 260 x 260 x 900 mm, wall-thickness of 100 mm), 50 ml (dimensions 550 x
550 x 700 mm, wall-thickness of 250 mm) or 100 ml (dimensions 550 x 550 x 850 mm,
wall-thickness of 150 mm). A 50 um Raney nickel catalyst was used in this study. All
reagents were purchased from commercial sources and used without further purification.
Unless otherwise specified, Nuclear magnetic resonance (NMR) spectra were recorded
in CDCl3 or DMSO-ds on a 500 MHz (for 'H) spectrometers. All chemical shifts were
reported in ppm relative to tetramethylsilane (TMS) (‘H NMR, 0 ppm or 'H NMR, 2.5
ppm) as the internal standard. The HPLC experiments were carried out on a Waters
€2695 instrument (column: J&K, RP-C18, Sum, 4.6x150 mm), and the yields of the
products were determined by using the corresponding pure compounds as the external
standards. The coupling constants were reported in Hertz (Hz). The following
abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t = triplet,

q = quartet, m = multiplet.
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2. Optimization of the Reaction Conditions

Table S1. Screening the loading of Raney Ni“

Q H, (3.0 MPa) , Raney Ni oH
©)\ H,O (0.2 M), r.t. , 14h ©)\
1a 2a
Entry Raney Ni (wt. %) Yield®/%

1 2 24
2 4 46
3 6 79
4 8 86
5 10 99
6 12 99

“Reaction conditions: acetophenone (1a, 120 mg, I mmol) and Raney Ni, Hz (3.0 MPa)

and H>O (5 mL, 0.2 M) was stirred at room temperature for 14 h in dried stainless-steel

high pressure reactor, with built-in magnetic stirring, and total volume of 20 ml.

bThe yield was determined by HPLC using pure 2a as the external standard (¢r,2a = 5.3

min, Amax = 209.9 nm; water / methanol = 50 : 50 (v /v)).
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Table S2. Screening the H, pressures”

o H, , Raney Ni (10 wt. %) OH
©)J\ H,O (0.2 M), rt. , 14h i ©)\
1a 2a
Entry H> pressures (MPa) Yield?/%
! 1.0 85
2 2.0 9
3 3.0 99

“Reaction conditions: acetophenone (1a, 360 mg, 3 mmol) and Raney Ni (10 wt. %),

H2 and H>O (15 mL, 0.2 M) was stirred at room temperature for 14 h in dried stainless-

steel high pressure reactor, with built-in magnetic stirring, and total volume of 100 ml.

"The yield was determined by HPLC using pure 2a as the external standard (¢r.2a = 5.3

min, Amax = 209.9 nm; water / methanol = 50 : 50 (v / v)).
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Table S3. Screening the reaction time*

Q H, (3.0 MPa) , Raney Ni (10 wt. %) oH
1a 2a
Entry Time (h) Yield®/%
1 4 63
2 6 82
3 8 90
4 10 94
5 12 99
6 14 99

“Reaction conditions: acetophenone (1a, 360 mg, 3 mmol) and Raney Ni (10 wt. %),

H2 (3.0 MPa) and H,O (15 mL, 0.2 M) was stirred at room temperature in dried
stainless-steel high pressure reactor, with built-in magnetic stirring, and total volume

of 100 ml.

bThe yield was determined by HPLC using pure 2a as the external standard (¢r,2a = 5.3

min, Amax = 209.9 nm; water / methanol = 50 : 50 (v /v)).
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Table S4. further optimization of Raney Ni loading®

Q H, (3.0 MPa) , Raney Ni oH
1e 2e
Entry Raney Ni (wt. %) Yield®/%
1 10 88
2 15 94
3 20 99
4 25 99
5 30 99

“Reaction conditions: 3'-methylacetophenone (1e, 134 mg, 1 mmol) and Raney Ni, H>

(3.0 MPa) and H,O (5 mL, 0.2 M) was stirred at room temperature for 12 h in dried
stainless-steel high pressure reactor, with built-in magnetic stirring, and total volume

of 20 ml.

"The yield was determined by HPLC using pure 2e as the external standard (¢r2e = 4.8

min, Amax = 209.9 nm; water / methanol =40 : 60 (v / v)).
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Table SS. Screening the different additives®

Br\©AO H, (3.0 MPa) , Raney Ni (20 wt. %) Br\©/\OH . ©/\OH
H,O (0.13 M), r.t. , 12h

5a 6a 7a
Entry additives® Ratio [5a: 6a: 7a]°

1 Cyanamide 15:82:3

2 Ammonium hydroxide solution 3:48:49

3 Monoethanolamine 0:70:30

4 Thiourea 99:1:0

5 Morpholine 1:63:36

6 none 0:80:20

“Reaction conditions: 3'-Methylacetophenone (Sa, 134 mg, 1 mmol) and Raney Ni (20
wt. %), additive (4 wt. %), H> (3.0 MPa) and H,O (8 mL, 0.13 M) was stirred at room
temperature for 12 h in dried stainless-steel high pressure reactor, with built-in

mechanical stirring paddle, and total volume of 50 ml.

bThe additive dosage is based on the mass ratio of additive to Sa, and the mass ratio is
4 wt. %.

“The yield was determined by HPLC using pure 6a and 7a as the external standard (7 6a
= 5.7 min, Amax = 219.3 nm; fr.7a = 3.7 min, Amax = 209.9 nm; water / methanol = 40 :

60 (v/ V).
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Table S6. Screening the loading of cyanamide®

Br\©AO H, (3.0 MPa) , Raney Ni (20 wt. %) Br\©/\OH . ©/\OH
cyanamide , H,O (0.13 M), r.t. , 12h

5a 6a 7a
Entry Cyanamide” (wt. %) Ratio [Sa: 6a: 7a]°
1 2 0:86:14
2 4 15:82:3
3 6 18:82:0

“ Reaction conditions: 3-bromobenzaldehyde (5a, 370 mg, 2 mmol), Raney Ni (20
wt. %) and cyanamide, Hz (3.0 MPa) and H>O (15 mL, 0.13 M) was stirred at room
temperature for 12 h in dried stainless-steel high pressure reactor, with built-in
mechanical stirring paddle, and total volume 50 ml.

b Cyanamide dosage is based on the mass ratio of the cyanamide to 5a.

“The yield was determined by HPLC using pure 6a and 7a as the external standard (¢ 6a
= 5.7 min, Amax = 219.3 nm; fr.7a = 3.7 min, Amax = 209.9 nm; water / methanol = 40 :

60 (v/v)).
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Table S7. Screening the reaction time

Br\©/§o H, (3.0 MPa) , Raney Ni (20 wt. %2 Br\©/\OH , ©/\OH
cyanamide, H,O (0.13 M) , r.t. , t

5a 6a 7a
Entry Time (h) Ratio [5a: 6a: 7a]
1 12 18:82:0
2 16 4:95:1
3 20 0:83:17

“ Reaction conditions: 3-bromobenzaldehyde (Sa, 185 mg, 1 mmol) and Raney Ni (20

wt. %), cyanamide (6 wt. %), H2 (3.0 MPa) and H>O (8 mL, 0.13 M) was stirred at
room temperature in dried stainless-steel high pressure reactor, with built-in mechanical
stirring paddle, and total volume of 50 ml.

bThe yield was determined by HPLC using pure 6a and 7a as the external standard (R 6a
= 5.7 min, Amax = 219.3 nm; fr.7a = 3.7 min, Amax = 209.9 nm; water / methanol = 40 :

60 (v/v)).
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Table S8. The result of Raney Ni recycling®

0 H, (3.0 MPa) , Raney Ni (20 wt. %) oH
1a 2a
Yield®/%
Entry Number of reuses
1 2¢ 3¢ 4¢
1 1 100 99 100 100
2 2 99 100 99 100
3 3 100 100 98 99
4 4 98 99 100 98
5 5 96 98 99 100
6 6 98 100 97 99
7 7 97 98 100 97
8 8 99 97 97 100
9 9 100 96 100 97
10 10 98 95 96 98
11 11 95 90 92 89
12 12 75 74 80 73
13 13 / 55 60 52
14 14 / 44 47 40
15 15 / 30 33 37
16 16 / 24 28 20

“ Reaction conditions: acetophenone (1a, 360 mg, 3 mmol) and Raney Ni (20 wt. %),

H2 (3.0 MPa) and H,O (15 mL, 0.2 M) was stirred at room temperature in dried
stainless-steel high pressure reactor, with built-in magnetic stirring, and total volume
of 100 ml.

b The yield was determined by HPLC using pure 2a as the external standard (tr 2a= 5.3
min, Amax = 209.9 nm; water / methanol = 50 : 50 (v /v)).

¢ Reaction conditions: acetophenone (1a, 3g) and Raney Ni (20 wt. %), H> (3.0 MPa)
and H20 (9 mL) was stirred at room temperature in dried stainless-steel high pressure

reactors, with built-in magnetic stirring, and total volume of 100 ml.
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3. Experimental Procedures
3.1 General procedures for synthesis of the compounds 2
0] Raney Ni, Hy OH

R Ry H,0 , rt. R Ry
1 2

Ketones (3.0 mmol), Raney Ni (10 wt. % or 20 wt. %), H2 (3.0 MPa), and H>O (15
ml) were added to a high pressure reactor equipped with a magnetic stirrer, which total
volume of 100 ml. Hydrogen was charged into the reactor at the inlet, and the gas was
replaced three times. Reaction kettle filled with hydrogen 3.0 MPa, and the mixture was
stirred strongly at room temperature for 12 h (aliphatic ketones was stirred strongly at
room temperature for 24 h). Then hydrogen in the reactor was released in the fume hood
upon completion. After that, the reaction filtered to remove Raney Ni, washed by ethyl
acetate. Then the reaction mixture was extracted with ethyl acetate (3x15 mL) and the
combined organic layers were dried over anhydrous sodium sulfate, filtered and

concentrated to dryness to obtain product 2. Raney Ni was recycled.

3.2 General procedures for synthesis of the compounds 4

Raney Ni, H,
Ry o ~ Ry OH
H20 , It
3 4

Aldehyde (3.0 mmol), Raney Ni (20 wt. %), H> (3.0 MPa) and H>O (15 ml) were

added to a high pressure reactor equipped with a magnetic stirrer, which total volume
of 100 ml. Hydrogen was charged into the reactor at the inlet, and the gas was replaced
three times. Reaction kettle filled with hydrogen 3.0 MPa, and the mixture was stirred
strongly at room temperature for 6 h (aliphatic aldehyde was stirred strongly at room
temperature for 24 h). Then hydrogen in the reactor was released in the fume hood upon
completion. After that, the reaction filtered to remove Raney Ni, washed by ethyl
acetate. Then the reaction mixture was extracted with ethyl acetate (3x15 mL) and the
combined organic layers were dried over anhydrous sodium sulfate, filtered and

concentrated to dryness to obtain product 4. Raney Ni was recycled.
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3.3 General procedures for synthesis of the compounds 6

X—'\ X0 Raney Ni , H, R x_'(j/\OH
O cyanamide, H,O , r.t. O

5 6

Halogenated aromatic aldehydes (2.0 mmol), Raney Ni (20 wt. %), H2 (3.0 MPa),
cyanamide (6 wt. %) and H,O (15 ml) were added to a high pressure reactor that was
equipped with a mechanical stirring paddle, which total volume of 50 ml. Hydrogen
was charged into the reactor at the inlet, and the gas was replaced three times. Reaction
kettle filled with hydrogen 3.0 MPa, and the mixture was stirred strongly at room
temperature. Then hydrogen in the reactor was released in the fume hood upon
completion. After that, the reaction filtered to remove Raney Ni, washed by ethyl
acetate. Then the reaction mixture was extracted with ethyl acetate (3x15 mL) and
combined organic layers. Product 6 was obtained through column chromatography

purification. Starting material 5 and Raney Ni was recycled.
3.4 General procedures for synthesis of the compound 9
Oxcarbazepine (8, 3.0 mmol), Raney Ni (20 wt. %), H> (4.0 MPa), and H>O (15

ml) were added to a high pressure reactor equipped with a magnetic stirrer, which total
volume of 100 ml. Hydrogen was charged into the reactor at the inlet, and the gas was
replaced three times. Reaction kettle filled with hydrogen 4.0 MPa, and the mixture was
stirred strongly at 60°C for 48 h. Then hydrogen in the reactor was released in the fume
hood upon completion. After that, the reaction filtered to remove Raney Ni, washed by
ethyl acetate. Then the reaction mixture was extracted with ethyl acetate (3%x15 mL) and
the combined organic layers were dried over anhydrous sodium sulfate, filtered and

concentrated to dryness to obtain product 9. Raney Ni was recycled.
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3.5 General procedures for synthesis of the compound 11
Estrone (10, 3.0 mmol), Raney Ni (30 wt. %), Hz (4.0 MPa), and H>O (15 ml) were

added to a high pressure reactor equipped with a magnetic stirrer, which total volume
of 100 ml. Hydrogen was charged into the reactor at the inlet, and the gas was replaced
three times. Reaction kettle filled with hydrogen 4.0 MPa, and the mixture was stirred
strongly at 60°C for 48 h. Then hydrogen in the reactor was released in the fume hood
upon completion. After that, the reaction filtered to remove Raney Ni, washed by ethyl
acetate. Then the reaction mixture was extracted with ethyl acetate (3%x15 mL) and
combined organic layers. Product 11 was obtained through column chromatography

purification. Raney Ni was recycled.
3.6 General procedures for synthesis of the compound 13
Tropinone (12, 3.0 mmol), Raney Ni (20 wt. %), H» (3.0 MPa), and H>O (15 ml)

were added to a high pressure reactor equipped with a magnetic stirrer, which total
volume of 100 ml. Hydrogen was charged into the reactor at the inlet, and the gas was
replaced three times. Reaction kettle filled with hydrogen 3.0 MPa, and the mixture was
stirred strongly at room temperature for 24 h. Then hydrogen in the reactor was released
in the fume hood upon completion. After that, the reaction filtered to remove Raney Ni,
washed by ethyl acetate. Then the reaction mixture was extracted with ethyl acetate
(3x15 mL) and the combined organic layers were dried over anhydrous sodium sulfate,

filtered and concentrated to dryness to obtain product 13. Raney Ni was recycled.
3.7 General procedures for synthesis of the compound 15
Vanillin (14, 3.0 mmol), Raney Ni (20 wt. %), H> (3.0 MPa), and HO (15 ml)

were added to a high pressure reactor equipped with a magnetic stirrer, which total
volume of 100 ml. Hydrogen was charged into the reactor at the inlet, and the gas was
replaced three times. Reaction kettle filled with hydrogen 3.0 MPa, and the mixture was
stirred strongly at room temperature for 12 h. Then hydrogen in the reactor was released
in the fume hood upon completion. After that, the reaction filtered to remove Raney Ni,
washed by ethyl acetate. Then the reaction mixture was extracted with ethyl acetate
(3%x15 mL) and combined organic layers. Product 15 was obtained through column

chromatography purification. Raney Ni was recycled.
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4. Characterization

OH

o

2a

1-phenylethanol (2a). Colorless liquid. (352 mg, 96%). The NMR data is identical to
that reported in literature.! '"H NMR (500 MHz, CDCl3) & 7.36-7.24 (m, 5H), 4.87 (q,
J=6.5Hz, 1H), 1.96 (s, 1H), 1.48 (d, J= 6.5 Hz, 3H).

OH
F©)\

2b

3-fluoro-a-methylbenzenemethanol (2b). Colorless liquid. (407 mg, 97%). The NMR
data is identical to that reported in literature.! '"H NMR (500 MHz, CDCl3) § 7.32-7.27
(m, 1H), 7.13-7.08 (m, 2H), 6.97-6.93 (m, 1H), 4.88 (qd, J1 = 6.5 Hz, J> =2.5 Hz, 1H),
1.97 (s, 1H), 1.47 (dd, Ji = 6.5 Hz, J> = 1.5 Hz, 3H).

2c
1-phenyl-2,2,2-trifluoroethanol (2¢). Colorless liquid. (517 mg, 98%). The NMR data
is identical to that reported in literature.! "H NMR (500 MHz, CDCl3) & 7.46-7.45 (m,
2H), 7.41-7.39 (m, 3H), 5.01-4.96 (m, 1H), 2.88 (d, J=4.0 Hz, 1H).
OH

o

2d
1-(4-methylphenyl)ethanol (2d). Colorless liquid. (392 mg, 96%). The NMR data is
identical to that reported in literature.! "TH NMR (500 MHz, CDCl3) § 7.24 (d, J= 8.0
Hz, 2H), 7.14 (d, /= 8.0 Hz, 2H), 4.84 (q, J = 6.5 Hz, 1H), 2.33 (s, 3H), 1.93 (s, 1H),
1.46 (d, J= 6.5 Hz, 3H).
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OH

o

2e
1-(3-methylphenyl)ethanol (2e). Colorless liquid. (396 mg, 97%). The NMR data is
identical to that reported in literature.! "TH NMR (500 MHz, CDCl3) § 7.23 (t,J= 7.0
Hz, 1H), 7.18-7.14 (m, 2H), 7.08 (d, J= 7.5 Hz, 1H), 4.84 (q, J = 6.5 Hz, 1H), 2.35 (s,

3H), 1.92 (s, 1H), 1.48 (d, J = 6.5 Hz, 3H).
OH

Cco

2f
1-(2-methylphenyl)ethanol (2f). Colorless liquid. (388 mg, 95%). The NMR data is

identical to that reported in literature.! '"H NMR (500 MHz, CDCl3) § 7.44 (d, J=17.5
Hz, 1H), 7.19-7.16 (m, 1H), 7.13-7.07 (m, 2H), 5.01 (q, J = 6.0 Hz, 1H), 2.49 (s, 1H),
2.27 (s, 3H), 1.38 (d, J = 6.5 Hz, 3H).

OH

oY

2g
2-methyl-1-phenyl-1-propanol (2g). Colorless liquid. (388 mg, 95%). The NMR data is
identical to that reported in literature.”? "H NMR (500 MHz, CDCl3) § 7.34-7.24 (m,
5H), 4.34 (d, J=7.0 Hz, 1H), 1.98-1.90 (m, 2H), 0.99 (d, /= 6.5 Hz, 3H), 0.79 (d, J =

7.0 Hz, 3H).
OH

SO

2h
1-(4-methoxyphenyl)ethan-1-ol (2h). Colorless oil. (447 mg, 98%). The NMR data is
identical to that reported in literature.! "H NMR (500 MHz, CDCl3) § 7.29-7.26 (m,
2H), 6.87-6.85 (m, 2H), 4.82 (q, J = 6.5 Hz, 1H), 3.78 (s, 3H), 2.05 (s, 1H), 1.45 (d, J
= 6.0 Hz, 3H).
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OH
S0
0]
2i
1-(benzo[d][1,3]dioxol-5-yl)ethanol (2i). Colorless oil. (478 mg, 96%). The NMR data
is identical to that reported in literature.> '"H NMR (500 MHz, CDCl3) § 6.88 (s, 1H),
6.81-6.75 (m, 2H), 5.93 (s, 2H), 4.81 (q, J = 6.5 Hz, 1H), 1.89 (s, 1H), 1.45 (d, /= 6.5
Hz, 3H).

OH
S
o
2j

1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)ethan-1-ol (2j). Colorless oil. (478 mg, 96%).
The NMR data is identical to that reported in literature.* "TH NMR (500 MHz, CDCl3)
0 6.87 (s, 1H), 6.83-6.80 (m, 2H), 4.76 (q, J = 6.5 Hz, 1H), 4.22 (s, 4H), 2.13 (s, 1H),
1.43 (d, J= 6.5 Hz, 3H).

OH

CO

2k
1,2,3,4-tetrahydro-1-naphthol (2Kk). clear liquid. (440 mg, 99%). The NMR data is
identical to that reported in literature.” "H NMR (500 MHz, CDCl3) § 7.39-7.36 (m,
1H), 7.20-7.14 (m, 2H), 7.07-7.04 (m, 1H), 4.69 (t, /= 4.0 Hz, 1H), 2.80-2.64 (m, 2H),

2.24 (s, 1H), 1.96-1.69 (m, 4H).
OH

2]
4-(methoxycarbonyl)-alpha-methylbenzyl alcohol (21). white solid. (524 mg, 97%). The
NMR data is identical to that reported in literature.®* "H NMR (500 MHz, CDCl3) §
7.99 (d,J=7.0 Hz, 2H), 7.42 (d,J= 7.0 Hz, 2H), 4.94 (q, /= 6.0 Hz, 1H), 3.90 (s, 3H),
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2.41 (s, 1H), 1.49 (d, J = 6.5 Hz, 3H).

OH

2m
1,2-diphenylethanol alcohol (2m). white solid. (588 mg, 99%). The NMR data is
identical to that reported in literature.” '"H NMR (500 MHz, CDCl3) § 7.31-7.17 (m,
8H), 7.15 (d, J = 7.5 Hz, 2H), 4.83 (dd, J1 = 8.0 Hz, /> = 5.0 Hz, 1H), 3.02-2.93 (m,
2H), 2.11 (s, 1H).

OH

/\/\/\/\)\

2n

2-undecanol (2m). clear liquid. (491 mg, 95%). The NMR data is identical to that
reported in literature.” '"H NMR (500 MHz, CDCl3) § 3.81-3.75 (m, 1H), 1.56 (s, 1H),
1.50-1.39 (m, 3H), 1.28-1.26 (m, 13H), 1.18 (d, J = 6.5 Hz, 3H), 0.88 (t, /= 7.0 Hz,
3H).

OH

NN

20

4-heptanol (20). pale yellow liquid. (271 mg, 78%). The NMR data is identical to that
reported in literature.® '"H NMR (500 MHz, CDCl3) § 3.63-3.58 (m, 1H), 1.69 (s, 1H),

1.50-1.31 (m, 8H), 0.93 (t, J = 7.5 Hz, 6H).
OH

2p
3,3-dimethyl-2-butanol (2p). colorless liquid. (208 mg, 68%). The NMR data is
identical to that reported in literature.” "H NMR (500 MHz, CDCl3) § 3.49-3.45 (m,
1H), 1.73 (s, 1H), 1.11 (d, J = 6.5 Hz, 3H), 0.89 (s, 9H).

OH

9

2q
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cyclopentanol (2q). colorless liquid. (180 mg, 70%). The NMR data is identical to that
reported in literature.” 'H NMR (500 MHz, CDCl3) § 4.33 (s, 1H), 1.76-1.70 (m, 5H),
1.60-1.56 (m, 4H).

O/OH
2r
cyclohexanol (2r). colorless liquid. (204 mg, 68%). The NMR data is identical to that

reported in literature.® 'H NMR (500 MHz, CDCl3) § 3.61-3.57 (m, 1H), 2.53 (s, 1H),

1.89-1.86 (m, 2H), 1.74-1.71 (m, 2H), 1.56-1.53 (m, 1H), 1.29-1.15 (m, SH).
0] OH

2s
3-hydroxy-N,N-dimethylbutanamide (2s). colorless liquid. (373 mg, 95%). The NMR

data is identical to that reported in literature.!° "TH NMR (500 MHz, CDCl3) § 4.44 (s,
1H), 4.22-4.16 (m, 1H), 3.00 (s, 3H), 2.96 (s, 3H), 2.50-2.46 (m, 1H), 2.34-2.28 (m,
1H), 1.22 (d, J = 6.5 Hz, 3H).

D

2t
2-adamantanol (2t). white crystalline powder. (433 mg, 95%). The NMR data is
identical to that reported in literature.” '"H NMR (500 MHz, CDCls) § 3.87 (s, 1H),
2.07 (d, J=12.5 Hz, 2H), 1.88-1.80 (m, 6H), 1.71-1.68 (m, 5H), 1.52 (d, /= 13.0 Hz,
2H).

©AOH
4a
benzyl alcohol (4a). colorless liquid. (321 mg, 99%). The NMR data is identical to that

reported in literature.! "TH NMR (500 MHz, CDCl3) § 7.33-7.24 (m, 5H), 4.58 (s, 2H),
2.89 (s, 1H).
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0]
- \©/\OH

4b
2,3-dimethoxybenzyl alcohol (4b). white crystalline solid. (494 mg, 98%). The NMR
data is identical to that reported in literature.!! '"H NMR (500 MHz, CDCl3) § 7.04 (t,
J=17.5Hz, 1H), 6.92 (d, J= 7.5 Hz, 1H), 6.87 (d, J = 8.0 Hz, 1H), 4.68 (s, 2H), 3.87
(d, J=7.0 Hz, 6H), 2.38 (s, 1H).
O OH
wes

_0O

4c
(3,4,5-trimethoxyphenyl)methanol (4c¢). yellow oil. (588 mg, 99%). The NMR data is
identical to that reported in literature.! '"H NMR (500 MHz, CDCls) § 6.58 (s, 2H),
4.60 (s, 2H), 3.83 (d, J = 9.5 Hz, 9H), 2.45 (s, 1H).

O
~o

4d

2,5-dimethyl-4-methoxybenzyl alcohol (4d). colorless liquid. (473 mg, 95%). The NMR
data is identical to that reported in literature.'? "TH NMR (500 MHz, CDCl3) § 7.03 (s,
1H), 6.63 (s, 1H), 4.53 (s, 2H), 3.79 (s, 3H), 2.31 (s, 3H), 2.16 (s, 3H), 1.95 (s, 1H).

OH

4e

2,4,6-trimethylbenzyl alcohol (4e). colorless liquid. (441 mg, 98%). The NMR data is
identical to that reported in literature.!* "TH NMR (500 MHz, CDCl3) § 6.85 (s, 2H),
4.66 (s, 2H), 2.37 (s, 6H), 2.25 (s, 3H), 1.43 (s, 1H).

OH

4f
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3,5-dimethylbenzyl alcohol (4f). colorless liquid. (400 mg, 98%). The NMR data is
identical to that reported in literature.!* "TH NMR (500 MHz, CDCl3) § 6.95 (s, 2H),
6.91 (s, 1H), 4.57 (s, 2H), 2.30 (s, 6H), 2.17 (s, 1H).

OH

n
«Q

3-fluoro-2-methyl-benzenemethanol (4g). colorless liquid. (400 mg, 95%). The NMR
data is identical to that reported in literature.'* "TH NMR (500 MHz, CDCls) & 7.13-
7.11 (m, 2H), 6.97-6.93 (m, 1H), 4.63 (s, 2H), 2.22 (d, /= 2.0 Hz, 3H).

3-(trifluoromethyl)benzyl alcohol (4h). clear liquid. (507 mg, 96%). The NMR data is
identical to that reported in literature.!> "TH NMR (500 MHz, CDCl3) & 7.59 (s, 1H),
7.53-7.42 (m, 3H), 4.68 (s, 2H), 2.71 (s, 1H).

OH
F
F

4-(trifluoromethyl)benzyl alcohol (4i). colorless liquid. (512 mg, 97%). The NMR data
is identical to that reported in literature.! '"H NMR (500 MHz, CDCl3) & 7.59 (d, J =
8.0 Hz, 2H), 7.43 (d, J= 7.5 Hz, 2H), 4.70 (s, 2H), 2.52 (s, 1H).

OH
HO

ks

4
4-(hydroxymethyl)benzoic acid (4j). white coarse fibers. (433 mg, 95%). The NMR data
is identical to that reported in literature.!> "TH NMR (500 MHz, DMSO-d;) § 12.84 (s,
1H), 7.91 (d, J = 8.5 Hz, 2H), 7.44 (d, J = 8.0 Hz, 2H), 5.33 (s, 1H), 4.58 (s, 2H).
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(2-morpholinophenyl)methanol (4Kk). white powder. (556 mg, 96%). The NMR data is
identical to that reported in literature.'® 'TH NMR (500 MHz, CDCl3) § 7.28 (t, J = 7.5
Hz, 1H), 7.23 (d, J = 7.0 Hz, 1H), 7.18 (d, J = 8.0 Hz, 1H), 7.12 (t, J = 7.5 Hz, 1H),
4.94 (s, 1H), 4.79 (s, 2H), 3.85 (t, /=4.5 Hz, 4H), 2.97 (t, J= 4.5 Hz, 4H).

[ZDAOH

2,3-dihydro-1,4-benzodioxin-6-methanol (41). brown oil. (483 mg, 97%). The NMR
data is identical to that reported in literature.!” "TH NMR (500 MHz, CDCl3) & 6.83-
6.77 (m, 3H), 4.49 (d, J = 4.0 Hz, 2H), 4.20 (d, J = 3.5 Hz, 4H), 2.44 (s, 1H).
NN NN N ol

4m
1-dodecanol (4m). colorless liquid. (547 mg, 98%). The NMR data is identical to that
reported in literature.!® "H NMR (500 MHz, CDCl3) § 3.61 (t, J = 6.5 Hz, 2H), 2.25 (s,
1H), 1.58-1.53 (m, 2H), 1.33-1.26 (m, 18H), 0.88 (t, J= 6.5 Hz, 3H).

o

4n
2-ethyl-1-butanol (4n). clear liquid. (459 mg, 75%). The NMR data is identical to that
reported in literature.”” 'H NMR (500 MHz, CDCl3) § 3.48 (d, J = 4.5 Hz, 2H), 2.02
(s, 1H), 1.35-1.23 (m, 5H), 0.87-0.81 (m, 6H).

S _on

40

neopentyl alcohol (40). colorless waxy crystalline solid. (317 mg, 60%). The NMR data
is identical to that reported in literature.?’ '"H NMR (500 MHz, CDCl3) § 3.29 (s, 2H),
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2.41 (s, 1H), 0.91 (s, 9H).

OAOH

4p
cyclohexanemethanol (4p). colorless oil. (582 mg, 85%). The NMR data is identical to
that reported in literature.* "TH NMR (500 MHz, CDCl3) § 3.35 (d, J = 6.5 Hz, 2H),
2.31 (s, 1H), 1.69-1.58 (m, 5H), 1.44-1.36 (m, 1H), 1,20-1.05 (m, 3H), 0.90-0.82 (m,
2H).

PPN

4q

3,7-dimethyl-1-octanol (4q). colorless liquid. (441 mg, 93%). The NMR data is
identical to that reported in literature.>! 'TH NMR (500 MHz, CDCl3) § 3.71-3.62 (m,
2H), 1.81 (s, 1H), 1.68-1.08 (m, 11H), 0.91-0.86 (m, 8H).
N~ | OH
N
4r

3-pyridinemethanol (4r). light yellow liquid. (320 mg, 98%). The NMR data is identical
to that reported in literature.’* '"H NMR (500 MHz, CDCl3) § 7.19-7.17 (m, 1H), 7.08-
7.05 (m, 1H), 6.45-6.43 (m, 1H), 5.99-5.96 (m, 1H), 5.00 (s, 1H), 3.42-3.38 (m, 2H).

A oH
Nx

4s

4-pyridinemethanol (4s). white crystalline powder. (320 mg, 98%). The NMR data is
identical to that reported in literature.”> '"H NMR (500 MHz, CDCls) § 8.54-8.44 (m,
2H), 7.30-7.28 (m, 2H), 4.73 (s, 2H), 3.84 (s, 1H).

S
L/ om
4t
(5-phenyl-2-thienyl)methanol (4t). white crystalline powder. (542 mg, 95%). The NMR
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data is identical to that reported in literature.”> '"H NMR (500 MHz, CDCl3) § 7.57 (d,
J =75 Hz, 2H), 7.38-7.34 (m, 2H), 7.28-7.24 (m, 1H), 7.16 (d, J = 3.5 Hz, 1H), 6.96
(d,J=3.5 Hz, 1H), 4.80 (s, 2H), 2.03 (s, 1H).

Br\©/\OH

6a
3-bromobenzyl alcohol (6a). light yellow liquid. (325 mg, 87%). The NMR data is
identical to that reported in literature.®* "TH NMR (500 MHz, CDCl3) § 7.52 (s, 1H),
7.41(d,J=8.0 Hz, 1H), 7.27 (d,J= 7.5 Hz, 1H), 7.22 (t, J= 8.0 Hz, 1H), 4.66 (s, 2H),
1.95 (s, 1H).

Br

©AOH

6b
2-bromobenzyl alcohol (6b). white solid. (299 mg, 80%). The NMR data is identical to
that reported in literature.!* 'TH NMR (500 MHz, CDCl3) 6 7.55 (d, J = 8.0 Hz, 1H),
7.49 (d,J=7.5Hz, 1H), 7.34 (t,J=7.5 Hz, 1H), 7.16 (td, J1 = 8.0 Hz, J» = 2.0 Hz, 1H),
4.76 (s, 2H), 2.01 (s, 1H).

Cl

©/\OH

6¢c
2-chlorobenzyl alcohol (6¢). white crystalline powder. (242 mg, 85%). The NMR data
is identical to that reported in literature. "TH NMR (500 MHz, CDCl3) § 7.48 (dd, J; =
7.5 Hz, J» = 1.5 Hz, 1H), 7.36 (dd, Ji1 = 8.0 Hz, J> = 1.0 Hz, 1H), 7.30-7.22 (m, 2H),
4.79 (s, 2H), 1.98 (s, 1H).

A
Br

6d

4-bromobenzyl alcohol (6d). white crystalline powder. (261 mg, 70%). The NMR data
is identical to that reported in literature.* '"H NMR (500 MHz, CDCl3) & 7.48 (d, J =
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8.5 Hz, 2H), 7.23 (d, J = 8.5 Hz, 2H), 4.65 (s, 2H), 1.77 (s, 1H).

HO

LD

o=h

NH,
9

Licarbazepine (9). Light yellow solid powder. (719 mg, 95%). The NMR data is
identical to that reported in literature.>* "TH NMR (500 MHz, DMSO-ds) & 7.51 (d, J =
7.0 Hz, 1H), 7.33-7.28 (m, 3H), 7.25-7.18 (m, 4H), 5.73 (d, J = 7.0 Hz, 2H), 5.63 (s,
1H), 5.10 (s, 1H), 3.32 (s, 2H).

[-Estradiol (11). White powder. (694 mg, 85%). The NMR data is identical to that
reported in literature.”> "TH NMR (500 MHz, CDCl3) § 8.95 (s, 1H), 7.03 (d, J= 8.5 Hz,
1H), 6.50 (dd, J; =8.5 Hz, J>=2.0 Hz, 1H), 6.43 (s, 1H), 4.47 (d,/J=4.5 Hz, 1H), 3.53-
3.49 (m, 1H), 2.75-2.65 (m, 2H), 2.24-2.20 (m, 1H), 2.08-2.03(m, 1H), 1.88-1.74(m,
2H), 1.60-1.54 (m, 1H), 1.40-1.06 (m, 8H), 0.66 (s, 3H).

o

13

Tropine (13). white crystalline powder. (415 mg, 98%). The NMR data is identical to
that reported in literature.>> "TH NMR (500 MHz, CDCl3) § 4.24 (s, 1H), 3.77 (s, 1H),
291 (s, 2H), 2.11 (s, 3H), 2.01-1.98 (m, 2H), 1.86-1.80 (m, 4H), 1.52 (d, J = 13.5 Hz,
2H).
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Vanillyl alcohol (15). white crystalline powder. (416 mg, 90%). The NMR data is
identical to that reported in literature.?® "TH NMR (500 MHz, CDCl3) § 8.73 (s, 1H),
6.88 (s, 1H), 6.70 (t, J= 8.5 Hz, 2H), 4.97 (t,J= 5.5 Hz, 1H), 4.37 (d, J = 5.5 Hz, 2H),
3.75 (s, 3H).

S25



5. References

1. Liu, Y.; He, S.; Quan, Z.; Cai, H.; Zhao, Y.; Wang, B., Mild palladium-catalysed highly efficient
hydrogenation of C=N, C—-NO,, and C=0 bonds using H; of 1 atm in H,O. Green Chemistry 2019,
21 (4), 830-838.

2. Yamada, T.; Kobayashi, Y.; Ito, N.; Ichikawa, T.; Park, K.; Kunishima, K.; Ueda, S.; Mizuno, M.;
Adachi, T.; Sawama, Y.; Monguchi, Y.; Sajiki, H., Polyethyleneimine-Modified Polymer as an
Efficient Palladium Scavenger and Effective Catalyst Support for a Functional Heterogeneous
Palladium Catalyst. ACS Omega 2019, 4 (6), 10243-10251.

3. Verma, P. K.; Sharma, U.; Kumar, N.; Bala, M.; Kumar, V.; Singh, B., Nickel Phthalocyanine
Assisted Highly Efficient and Selective Carbonyl Reduction in Polyethylene Glycol-400. Catalysis
Letters 2012, 142 (7), 907-913.

4. Yang, W.; Chernyshov, 1. Y.; van Schendel, R. K. A.; Weber, M.; Miiller, C.; Filonenko, G. A.;
Pidko, E. A., Robust and efficient hydrogenation of carbonyl compounds catalysed by mixed donor
Mn(I) pincer complexes. Nature Communications 2021, 12 (1).

5. Mummadi, S.; Brar, A.; Wang, G.; Kenefake, D.; Diaz, R.; Unruh, D. K.; Li, S.; Krempner, C.,
“Inverse” Frustrated Lewis Pairs: An Inverse FLP Approach to the Catalytic Metal Free
Hydrogenation of Ketones. Chemistry — A European Journal 2018, 24 (62), 16526-16531.

6. Wang, R.; Yue, Y.; Qi, J.; Liu, S.; Song, A.; Zhuo, S.; Xing, L.-B., Ambient-pressure highly active
hydrogenation of ketones and aldehydes catalyzed by a metal-ligand bifunctional iridium catalyst
under base-free conditions in water. Journal of Catalysis 2021, 399, 1-7.

7. Li, H.; Wei, D.; Bruneau-Voisine, A.; Ducamp, M.; Henrion, M.; Roisnel, T.; Dorcet, V.; Darcel,
C.; Carpentier, J.-F.; Soulé, J.-F.; Sortais, J.-B., Rhenium and Manganese Complexes Bearing
Amino-Bis(phosphinite) Ligands: Synthesis, Characterization, and Catalytic Activity in
Hydrogenation of Ketones. Organometallics 2018, 37 (8), 1271-1279.

8. Mahdi, T.; Stephan, D. W., Facile Protocol for Catalytic Frustrated Lewis Pair Hydrogenation and
Reductive Deoxygenation of Ketones and Aldehydes. Angewandte Chemie International Edition
2015, 54 (29), 8511-8514.

9. Battilocchio, C.; Deadman, B. J.; Nikbin, N.; Kitching, M. O.; Baxendale, I. R.; Ley, S. V., A
Machine-Assisted Flow Synthesis of SR48692: A Probe for the Investigation of Neurotensin
Receptor-1. Chemistry — A European Journal 2013, 19 (24), 7917-7930.

10. Solé, C.; Fernandez, E., Alkoxide Activation of Aminoboranes towards Selective Amination.
Angewandte Chemie International Edition 2013, 52 (43), 11351-11355.

11. Momm, S. N.; Briickner, R., Syntheses of 6,7-Benzotropolones by a Sequence of Acylation (or
a-Hydroxyalkylation/Oxidation), Ring-Closing Metathesis, and Hydrolysis/B-Elimination. The
Journal of Organic Chemistry 2022, 87 (22), 15415-15420.

12. Upul Ranaweera, R. R. A.; Rajam, S.; Gudmundsdottir, A. D., Phenylethanol derivatives as
triplet sensitizers for 1-azidoadamantane. Journal of Physical Organic Chemistry 2011, 24 (10),
902-908.

13. Sharma, A.; So, S.; Kim, J.-H.; MacMillan, S. N.; Baik, M.-H.; Trovitch, R. J., An aryl diimine
cobalt(i) catalyst for carbonyl hydrosilylation. Chemical Communications 2022, 58 (77), 10793-
10796.

14. R., F.; Lauritsen; Lunding, A., A study of the bioconversion potential of the fungus Bjerkandera
adusta with respect to a production of chlorinated aromatic compounds. Enzyme and Microbial

Technology 1998, 22 (6), 459-465.
S26



15. Pandrala, M.; Resendez, A.; Malhotra, S. V., Polypyridyl iridium(III) based catalysts for highly
chemoselective hydrogenation of aldehydes. Journal of Catalysis 2019, 378, 283-288.

16. Kaval, N.; Halasz-Dajka, B.; Vo-Thanh, G.; Dehaen, W.; Van der Eycken, J.; Matyus, P.; Loupy,
A.; Van der Eycken, E., An efficient microwave-assisted solvent-free synthesis of pyrido-fused ring
systems applying the tert-amino effect. Tetrahedron 2005, 61 (38), 9052-9057.

17. Aboo, A. H.; Bennett, E. L.; Deeprose, M.; Robertson, C. M.; Iggo, J. A.; Xiao, J., Methanol as
hydrogen source: transfer hydrogenation of aromatic aldehydes with a rhodacycle. Chemical
Communications 2018, 54 (83), 11805-11808.

18. Osako, T.; Torii, K.; Hirata, S.; Uozumi, Y., Chemoselective Continuous-Flow Hydrogenation
of Aldehydes Catalyzed by Platinum Nanoparticles Dispersed in an Amphiphilic Resin. ACS
Catalysis 2017, 7 (10), 7371-7377.

19. Moore, C. M.; Staples, O.; Jenkins, R. W.; Brooks, T. J.; Semelsberger, T. A.; Sutton, A. D.,
Acetaldehyde as an ethanol derived bio-building block: an alternative to Guerbet chemistry. Green
Chemistry 2017, 19 (1), 169-174.

20. Zhang, G.; Zeng, H.; Li, S.; Johnson, J.; Mo, Z.; Neary, M. C.; Zheng, S., 1-D manganese(ii)-
terpyridine coordination polymers as precatalysts for hydrofunctionalisation of carbonyl
compounds. Dalton Transactions 2020, 49 (8), 2610-2615.

21. Tian, Z.; Li, Q.; Hou, J.; Li, Y.; Ai, S., Highly selective hydrogenation of a,B-unsaturated
aldehydes by Pt catalysts supported on Fe-based layered double hydroxides and derived mixed metal
oxides. Catalysis Science & Technology 2016, 6 (3), 703-707.

22. Hamdi, J.; Diehl, B. N.; Do, J.; Trudell, M. L., Ambient Pressure Ir@Hal-Catalyzed
Hydrogenation of Aryl Aldehydes, Ketones, and Phenol. The Journal of Organic Chemistry 2023,
88 (13), 9388-9394.

23. Chen, F.; Topf, C.; Radnik, J.; Kreyenschulte, C.; Lund, H.; Schneider, M.; Surkus, A.-E.; He,
L.; Junge, K.; Beller, M., Stable and Inert Cobalt Catalysts for Highly Selective and Practical
Hydrogenation of C=N and C=0 Bonds. Journal of the American Chemical Society 2016, 138 (28),
8781-8788.

24. Amneal Pharmaceuticals Company GmbH, Process for the perparation of eslicarbazepine
acetate, India patent No. IN2015MU03201 A, 2017.

25. Manjunath, D. M.; Sharanappa, T. N.; Shivamurti, A. C., Spectroscopic Investigation and
Reactivities of Ruthenium(Ill) Catalyzed Oxidation of Anticholinergic Drug Atropine Sulfate
Monohydrate by Hexacyanoferrate(Ill) in Aqueous Alkaline Media: A Mechanistic Approach.
Synthesis and Reactivity in Inorganic, Metal-Organic, and Nano-Metal Chemistry 2014, 44 (2),
263-272.

26. Upendra, S.; Neeraj, K.; Praveen, K. V.; Vishal, K.; Bikram, S., Zinc phthalocyanine with PEG-
400 as a recyclable catalytic system for selective reduction of aromatic nitro compounds. Green
Chemistry 2012, 14 (8), 2089-2090.

S27



6. NMR Spectra

0000

0S8’y
£98'F
2/.8'%
6338t

e
[S=TAA
29274
[
o0ze' L
See’s
BFE'L
S9E°L

NN

TEL
BT T
1
e =

el —
SEL —
Bl
el ——

OH
2a
"H NMR (500 MHz, CDCls)

307

J[UU
L

.
|

][14
.

~~4.02
.04
— T
7 7.25

PPM

10

T
12

T
14

16

S28



B C o C

OH

2b
"H NMR (500 MHz, CDCl5)

AeE
La5a \
202

OLkEL

1.02

200

—~m

7.0

7.1

7.2

7.3

3J00

2/00

PPM

10

16

S29



LBR'E
ogee

L2GF
GRET
FEET
Z00s

FFEL
96874
EOF L
GOF L
gird
GoFL
1aFL

WO

OH

=
[8)
a
W [S)
-
L T
o =
N O
(@)
©v
14
=
N —
T
g o |
8 _ —
T ——

PPM

10

T
12

T
14

16

S30



OH

LELE —

ESLL —

BETL —

vol —

2d

2.00

2.03

)
g
O
a
O
G
I
=
o _
o
Te]
©
[
=
Z
I
b
[aw]
Loy
=
p=
[an]
=
s —
=
e e |
(¥}
|2
|
[
[
F
[
|_..D
re
L=
oo
|
Lo
S}
[
=
|2
Lo
[
|4
™
M~
|_..D
(¥}
[

PPM

10

12

14

S31



0000-

S8y ——=
BE8'Y
158%
roa'y

[#ip
28072
SFls
0a1°s
ggl’s
SlZ's
LEZ'L
8eZ s
SrEs

N

OH

2e
"H NMR (500 MHz, CDCl3)

3p02

3]03

}(02
A_J

0L
2E0L T

SFLL T
oaLs —

2=

SlEL —
LEZL T
DL T
SHEL

1.00
T
7.0

‘o 200
;
0 7.15

PPM

10

S32



FLETL
£BET)

S/Z°E
0sr'e

e

TR

OH

2f
"H NMR (500 MHz, CDCl5)

300

300

A

e

s
abts

g}

———T0

——"1.00

T TIT T T T T T T TTTT T
T45 740 T35 V30 V25 T20 TA5 VA0

1/01

1J¢UU

=

1JUU1

PPM

10

S33



oo ——

/
/

G440
EGLD
ZaED
GEED
LG8}
DE"
ETEL
LEGTL
056" L
FOa" L
LG
e

BZEF
rer

geg’d
WE's
B¥Z'L
EGZL
BSZ'L
E9T°L
29274
WEL
EBEL
JATAY
nog'd
G0EL
FIEL
ETEL
GEEL
BEE'L

OH
2g
"H NMR (500 MHz, CDCl3)

31:]5355

..m¢..]|[l|).||||n|L]r

.
|

S34



oooro-

Brt L
oar L

\

£s0g

EBLE

ooe'r
Zier
EA=R
BEE'F

G¥Ea
FoED
BSED
Bog'g
ige
BiEa

G¥E L
nggd
Gagd
G924
[4:FAF
BEZL

OH

o

2h
'H NMR (500 MHz, CDCl,)

200

1/55
A

201

1.00

PPM

10

S35



OH

EGLe —
GaL9 —
GELY

onag V-

Slag vl

alag

SEEa T

2i
"H NMR (500 MHz, CDCls)

_—T00 _—"1.00

__ 100
AN

200

PPM

10

S36



nooo

FE e
ory =

EELT

ElEF
LeZv
BELF
27
FaLt
LLLE

e

66.'0
v1e'o %I
sleg

geEs —
0/8'0 I\I
09zZ'4 I\I

OH

C

"H NMR (500 MHz, CDCls)

2j

e

2PPM

S37



OH

2.00

o
O
[m)]
o
N
I
e =
N O
o
©
o
=
zZ
I
=
[y
[N
[=1
. —
S S
[ I, - ] ]

PPM

10

12

14

S38



nooo-

Z8¥
T =

Sire

00G'E

GLEF
LEGF
EYET
ESE'F

OH

_0

o)

200

2|
H NMR (500 MHz, CDCl,)

o

PPM

10

12

T
14

16

S39



0000

s
O
a
S)
N
I
T mM
o NS
0
o
=
=z
I |
(Y]
.,.nm/“.l,ll..,.llI"...
=
. _
5 ———
oo [N

PPM

10

12

14

S40



T s

L o
© O
()]
O
N
I
c =
N O
o
Yo}
N
o
=
Z
H -
= v,
o
o = u
=
" e IW
=
=
= ==
vl 2 L
i L .
224! w
[ 8
L [
e [
1GE' ©
1oL -
P ~ F
[ 3 [
ol <
BVl -
RN -
oy = [
vl ] [w
mmq._..\.w - -
L H
o5 — i
[is]

PPM

S41



g0 —

2050 —

WEo —

[1-Ts |\

6.03

OH

20
"H NMR (500 MHz, CDCl5)

PPM

S42



neL b

e
B5bE V
Zire —o
care

EOE"L

OH
2p
"H NMR (500 MHz, CDCls)

j’.nn

j’.nn

T
|

PPM

S43



!

-
O
(m)
O
T N
o) I
o =
WU N O
o
Te)
A
o
=
Z
I
505} g
g05 | o T
504 —— —
190 —T=
oLeL _
0EE'F
9474

p
|

PPM

T
0

S44



gles

e —=

nam_u\u
nﬁm._H&n

OH

2r
"H NMR (500 MHz, CDClj)

~EO7

o3

1

S

A

PPM

S45



oooo

BlElL
LET L

chAr
EOE'T
LIEE
9eE’d
99%'c
0ivre
GE¥'E
EOS'E

n9a'g
BEG'T
EEE
G9LF
LY
[0
68 LF
R
LZ'y
BOZ'¥
ElEF
V22T
FEEF
T

TNET NN N

FLEL

1]

o

2s
TH NMR (500 MHz, CDCl5)

PPM

S46



oooo-

Elgl
BE5 |
sa0°L
LUl

cop} —
oea’l
zog —7
seg'l
6502
v80°Z

e’

W

G98'E

WEL

HO
2t
"H NMR (500 MHz, CDCls)

]n 0

PPM

S47



FE8'E

ras’y

LZd —

[
areL ——
EZL ~T
[ R
wze =
==
EL —
LEL —

EEEY —

5.00

OH

4a
"H NMR (500 MHz, CDCl5)

yt][]

2100

-

PPM

10

12

14

S48



8/E°C

EEG —
ceEe —

LIE9 =
(2251 R

vl —
onrs —
== 1V

OH

o)
4b
'H NMR (500 MHz, CDCl)

f’_ﬂﬂ

6400

EFD

00

20

1.00

7

PPM

10

12

14

16

S49



oooo

FS¥E

ZEHE
LrEE

Loy

nasa

L8274

202

OH

~o

4c
"H NMR (500 MHz, CDCl3)

/(nn

2.00

PPM

10

T
12

14

16

S50



OH

oooo

o

4d
'H NMR (500 MHz, CDCl,)

956"

41

2400 300

BIE'T

400

A

GELE

200

LESTY

1J[nn

5209

Tnn

FEOL

EZTL

PPM

S51



OH
e-rn
4e
"H NMR (500 MHz, CDCl3)
2001
2 2,00
f ]’.nn
L, M

S52

PPM



gi1e
FOE'Z

LLGF

SIS ——
ESED —

G28L —

OH

af
"H NMR (500 MHz, CDClg)

/{.DD
FLe

ol

PPM

T
0

S53



Nz
12ze =

9e0y

FGEQ
ELLL
AN
LZLL
LELL
=00
3 FAS

W

OH

49
"H NMR (500 MHz, CDCl5)

2.01

N

2[00

PPM

10

S54



0000

LLLE

£89'Y

EFL —
L —
gL —

BFL T
GFL —

SigL —
ess —

wEL

i
a
I O
(@) R
N
I
c =
< O
o
e
R -
w =
P4
b w
I
=
=
/ln(lj .A
(=]
=1
(2]
. .
= g
= e -
g Fo
n -
L b=
[
-
[ I~
=]
o
[ M~
[0
2 9
e L~
=]
[ o
s

PPM

10

16

S55



0000

025’

801

@rL —
EFL —

GLGE —
WEL —

OH

2.m

2.00

F
F

F

4i
H NMR (500 MHz, CDCl3)

E

2[00

2 mfnn

PPM

10

12

14

S56



oooo

G25°E

0es’¥

9EE'S

(1A
530 ¥ 3
GOEL
6L

VY

araci

OH

HO

o)

4
"H NMR (500 MHz, DMSO-dg)

2¥00

2100

0.95

PPM

10

14

16

S57



0000

656°C
895°2
LIBE

SFe'E
FSe'E
E98°E

L 1, 1

OkLL
FolL
GELL

=AW
FGLL

0L
FEZL

2
[y
2 =
EL

OH

@

N
4k
H NMR (500 MHz, CDCls)

4104

4J02

IRIRY

1.00

_H__szoo

—— A

725 720 7.18 710

7.30

2 PPM

10

12

S58



BEFZ

Loz
BOZ'F
GaF'F
LGF'F

Y

ELLD
G849
BGLG
eoga
GeRa

e

BSZ'L

=
O
I (m)
) 3]
N
T
_ s
< o
o
22
o o c
_/ =2
T
= A
S = —
&
L

PPM

10

16

S59



9980
legn
FEED
¥agl
noe’
FLE
EEE
975
GES
EGS
BOS
185

VI ¥

—_— o T v T T —

e —

GESE
GOO'E
[4: 0

v

Tnn

OH

4m
"H NMR (500 MHz, CDCl5)

/.n

fnn

)

-

PPM

S60



Elao
BZED
hren
9580
el
661
T
e
ELra
(474
¥rA
neg
96z
414
2R
[
PoE
GL0°E

— T T T T T T T v T T

e

GOE |
SBE |
LEETL

ELFE
Zere

l

BOZ'L

OH

4n
"H NMR (500 MHz, CDCIj)

|

PPM

S61



oooo

BOGD —

>l\/OH
40
"H NMR (500 MHz, CDClj)

G0¥Z

GECE

[4:FAF

1 /DD

PPM

10

S62



nooo
ien
ragn
A=)
ivEn
Goeo
cien
neao
5680
aro
=)
G500
(¥}
i
ren
960
ol
G0V
143
9z
nel
E¥ L
G 1
zal
Bal
Fil
gl
EGL
Loz
BSE
Gae
CiE
GeE
G6E
s
BO¥
A%
nev
nEF
EFF L
are’e
GSE'E
58571
LGS
BES
oy
gy
T4
05e
269
)
[4zhe)
[4il:)

—

T T T T T T T T T T T T T T T T T T T T T v T

—— —

—_— o T T T T T v T

L —

OH

4p
"H NMR (500 MHz, CDCl3)

500

j2.00

PPM

S63



6872

HO

4q
H NMR (500 MHz, CDCly)

00

| —

D T

OED T

D

2ED

1100

100

jfnn

PPM

10

S64



nooo-

9eE'E
FOFE
gire
Zire

Loo's
OGS
996°%
Y]
LBE'S
D6E'S
LEFD
ESFD
E=] o]
ES0d
naod
Ga0d
GiOd
zand
rand
BYLL
GiLd
Fe L
LELL

e

OH

X
=

N
|

4r
"H NMR (500 MHz, CDCl5)

e i)

2

02

1.00

PPM

10

S65



oooo

GERE

BZLF

OH

P4

4s
"H NMR (500 MHz, CDCl3)

F.00

PPM

10

14

16

S66



OH

S
Y

\

4t
"H NMR (500 MHz, CDCl3)

f’_ﬂﬂ

2100

PPM

= o< 0
00 R0 L =k
(o B At I ]
[ e

S67

00

1.00
212001

1.00

10

092
SLEL
93872
9572
B854
o T
£559
0e5g \
£5hL
(s =Th7] M
EHTL ./.
=]
(== M
= R
HEL ~_
L ——
SIEL lk\\.
oecs

L\\

£o5'L .\.

=Ti=R

2.00 01
/Zr 105

L

12

14



0000

==

658t

FOZ" L
6lZ°s
GEZL
852’s
rac’ s

6272
a0r L
A A

A=

WE L ™
BLEL
[= o ]
L T
vEL T

[

=0 P
farae A

[na=P

OH
6a

H NMR (500 MHz, CDCl5)

Br

-

2100

S68

TT T T T T T T T 7T
7.20
10

725

730

d_/_y.’nzp/__/—’fm

100
T
7.35
12

740

1.00
LB L e
7.50 7.45
14

7.55

16



0000

/5%
riog

OH

[
[an]

6b
H NMR (500 MHz, CDCls)

1JUU

2400

PPM

10

12

14

16

S69



0000

5857}
24671

Cl

OH

103

1.00 jﬂvm

6¢c
"H NMR (500 MHz, CDCl5)

2100

1}00

PPM

10

12

14

16

S70



0000

A

Sig=hd

S A
SEL —
(a0 Nl

2L T
e =

OH

Br

/_z_nn

2.00

6d
H NMR (500 MHz, CDCl3)

Tnu
A

2J00

PPM

10

14

S71



00572

0PPM

H NMR (500 MHz, DMSO-dj)
LA

ECEE

=]

== H/
s

ez |
VL =
BIEL e
L

LEEE

70 = W

GIEL

A

2/00

(82

Jion o

400
S72

1j(n

‘03 400
7.2 71
10

7.8 T4 7.3

—1.00

T
12

14




rar'y
ey

[ETA ]
28F'8

1
H NMR (500 MHz, DMSO-dj)

o
T
(==}
(=]
™
o]
/
=
=
w0
&~
S
(=3}
=
=
[}
-
=
s
2 .M
=
=
L =
i 2 —
8
Foi
Lo
e
]
g |tg
Th\.}x ”&
&
(s} o
2 r
”6
8 3
] M
HW W
m&
”% —
Hl.ﬁ“ .mUu —

|

PPM

S73



805} —
GEG L ——
B0 |
B2 |
Bhe |
ase' |
pog L —
66}
066 |
$00'Z
0107

N

0osa

FLGE'E

LOEE

5948 —

gLy ——

OH

13
"H NMR (500 MHz, DMSO-dj)

Jﬂ’nn
A

_J’T.:Ja

—

PPM

S74



005°g

GveE

VSLE

BoEf
GLEF

FEEF
GOGEF
946°F

Geoa
E0LD
ngLa
689

seLe

VoA

'V

HO

OH

~o

15
"H NMR (500 MHz, DMSO-dg)

Tln

PPM

10

S75



