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1. General information

Unless otherwise specified, the chemicals wereimbtdacommercially and used without further purifica. [RuChk(p-
cymene)} and ketones were obtained from Sigma-Aldrich asBAEN was prepared according to the literatti@hen
indicated, the solvents were degassed using afdmtH NMR and**C NMR spectra were acquired in CR@k solvent on
a Bruker AV 300 or Bruker AV 400 spectrometer. Theroftal shifts §) are expressed in ppm (parts per million) relatove
TMS. Spin-spin coupling constant3) (vere measured directly from the spectra and wéaren in Hz. Exact mass spectra
(HR-MS) were performed by the Centre régional dectspscopie de masse de I'Université de Montréatic@protations
were measured on Perkin-Elmer 341 polarimeter. &maeric excesses were determined by SFC performedbmratoire
d’Analyse et de Séparation Chirale par SFC de I'@rsité de Montréal and conversions were determiyddMR.

2. General procedurefor preparation of TAP-TSDPEN
Synthesis of (4-(formyl)phenyl)triphenylphosphonperchlorate

0]

=~

*PPh,
ClO,

4-Bromobenzaldehyde (1.5g, 8.107 mmol), #2h34 g, 8.918 mmol) and NiB(0.88 mg, 0.4054 mmol) were weighted in
a microwave tube, which was sealed and purged avigon. Then, ethyleneglycol (2.7 mL) was adsgida syringe under
Ar. The reaction was heated at 180°C and stirre@tioAfter this period, the reaction mix was leftdool to RT. Then, kD
(30 mL), CHCI2 (30 mL) and LiClQ (1.95 g, 12.16 mmol) were added. The mixture wgereusly stirred for 2h. The two
resulting phases were separated and the orgarc yegs washed with 40 (2x15 mL) and NaHC®sat. (15 mL). HCI (12
N, 10 mL) and ACN (4 mL) were sequentially addedthe organic phase, which was stirred vigorouslyil wamplete
deprotection of aldehyde (followed by ESI). The taie was diluted with CECl2 (120 mL) and washed with2B (2x30
mL), NaHCQ (30 mL) and brine (30 mL). The organic layer waedirover MgS@ and concentrated under vacuum. The
resulting residue was dissolved in a minimum of:Ckland EtO (80 mL) was added under strong stirring. The Itiegy
precipitate was filtered, washed withe@t(2x15 mL), dried under vacuum to afford the degiphosphonium salt as an off-
white solid (2,839 g, 75% yield). mp: 200-205%. NMR (300 MHz, CDCd) § (ppm) 10.17 (s, 1H), 8.26 (dd= 8.5, 3.1
Hz, 2H), 7.95-7.85 (m, 5H), 7.83-7.74 (m, 6H), 77781 (m, 6H)3C NMR (300 MHz, CDGJ) & (ppm) 191.1, 140.7, 140.6,
136.0, 135.9, 135.5, 135.4, 131.1, 131.0, 130.6,81324.2, 123.1, 117.4, 116.2. HRMS(ESI) fesHGcOP [M]*, m/z calc.:
367.1246, found: 367.1258

Synthesis of TAP-TsDPEN

Tos—NH HN
*PPhy
Ph Ph ClO4

To a suspension of powdered molecular sieves (4 iA) dry methanol (7 mL) was added (4-
(formyl)phenyl)triphenylphosphonium perchlorate @30 mag, 0.6426 mmol), ®,2R)-(-)-N-p-tosyl-1,2-
diphenylethylenediamine (259 mg, 0,7069 mmol) atatigl acetic acid (4 drops). The reaction mixtuvas stirred
overnight at RT. After this period, sodium borohgdri(24.31 mg, 0.6426 mmol) was added and the ceaetas left for 2h
at RT. Then, CECI2 (50 mL) was added, the molecular sieves were reahtwy filtration. The resulting solution was washed
with saturated NaHC&(2x20 mL), brine (2x20 mL), dried over MgaQiltered and concentrated. The resulting residas
dissolved in a minimum amount of @Elz2 (2 mL) and EXO (20 mL) was added to induce the precipitatione Tésulting
off-white solid was filtered on celite pad and tped was then washed with @2 (3 x 15 mL). The filtrate solution was
concentrated and dried under high vacuum to a#@@ mg of an off-white solid (80% yield). mp: 1665PC.*H NMR (300
MHz, CDCB) & (ppm) 7.93-7.83 (m, 3H), 7.81-7.72 (m, 6H), 7.7397(m, 8H), 7.58-7.48 (m, 2H), 7.36 (s 8.2 Hz, 2H),
7.13-7.07 (m, 3H), 7.06-7.00 (m, 2H), 6.98-6.86 &H), 6.84-6.77 (m, 2H), 4.35 (d,= 8.9 Hz, 1H), 3.90 (d] = 8.9 Hz,
1H), 3.82-3.65 (m, 2H), 2.48 (s br, 1H), 2.26 (d),32.00 (s, 1H)**C NMR (300 MHz, CDQJ) & (ppm) 149.6, 149.6, 142.7,
139.1, 137.8, 137.2, 135.7, 135.7, 134.8, 134.4,6,3.34.5, 130.9, 130.7, 130.6, 130.4, 129.2,4,2R8.2, 127.9, 127.8,
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127.6, 127.2, 127.1, 118.6, 117.4, 115.6, 114.44,694.1, 50.7, 21.5. HRMS(ESI) forsgElasN202PS [M], m/z calc.:
717.2699, found: 717.2706.

3. Reduction of Acetophenone with TAP-Ru-TsDPEN using different solvent and hydrogen sources
Catalysis performed in neat FA/TEA (5/2 molar ratio)

RuCk(p-cymene)} (1.55 mg, 0.00241 mmol) and TAP-TSDPEN (4.9 m@60mmol) were weighted in a MW tube.
HCOOH (202uL, 5.347 mmol), BN (298uL, 2,139 mmol) and acetophenone (58L4 0.5 mmol) were sequentially added.
Following degassing three times, the mixture wésnadd to react at 40°C for 16h. After cooling to Rfie organic phase
was extracted with ED (3x2 mL), passed through a short silica gel columefore being subjected to NMR and SFC
analysis. No reaction proceeded.

Catalysis performed in Ci€l2 using FA/TEA (5/2 molar ratio)

[RuCl(p-cymene)} (1.55 mg, 0.00241 mmol) and TAP-TsDPEN (4.9 m@60mmol) were weighted in a MW tube and
degassed Ci€l2 (250 uL) was added. After stirring at 40°C for 1 h, HCOORDT uL, 0.267 mmol), BN (149 L, 1.069
mmol) and acetophenone (584, 0.5 mmol) were sequentially added. Following a&&ging three times, the mixture was
allowed to react at 35°C for 16h. After cooling to,Rfie organic phase was extracted witfOEf3x2 mL), passed through a
short silica gel column before being subjected RNand SFC analysis (24% conversion and 87e8

Catalysis performed in #0 using HCOONa (5M)

[RuCl(p-cymene)} (1.55 mg, 0.00241 mmol) and TAP-TsDPEN (4.9 m@60mmol) were weighted in a MW tube and
degassed water (25Q) was added. After stirring at 40°C for 1 h, HCOO{&7.9 mg, 2.79 mmol, 5M) and acetophenone
(58.4 uL, 0.5 mmol) were added to the solutionldwihg degassing three times, the mixture was albwo react at 40°C
for 16h. After cooling to RT, the organic phase wasacted with EO (3x2 mL), passed through a short silica gel colum
before being subjected to NMR and SFC analysis¥»88nversion and 93.8%g).

Catalysis performed in neat FA/TEA (1.2/1 molaragti

[RuCl(p-cymene)} (1.55 mg, 0.00241 mmol) and TAP-TsDPEN (4.9 m@60mmol) were weighted in a MW tube.
HCOOH (124uL, 3.287 mmol), BN (376pL, 2,705 mmol) and acetophenone (58L4 0.5 mmol) were sequentially added.
Following degassing three times, the mixture wésnad to react at 40°C for 24h. After cooling to RfAe organic phase
was extracted with (3x2 mL), passed through a short silica gel collrafore being subjected to NMR and SFC analysis
(83% conversion and 94.4é8).

Catalysis performed in # using FA/TEA (1.2/1 molar ratio)Scope procedure

[RuCl(p-cymene)} (1.55 mg, 0.00241 mmol) and TAP-TsDPEN (4.9 m@60mmol) were weighted in a MW tube and
degassed water (250) was added. After stirring at 40°C for 1 h, HCOO&2 (uL, 1.648 mmol), BN (187 pL, 1.348
mmol) and acetophenone (584, 0.5 mmol) were sequentially added. Following aksing three times, the mixture was
allowed to react at 40°C for 16h. After cooling to,Rffe organic phase was extracted witfOEf3x2 mL), passed through a
short silica gel column eluting with £ before being subjected to NMR and SFC analy98%& conversion and 95.7&8.

4. Reduction of Acetophenone with TAP-Ru-TsDPEN using different HCOOH/EtsN molar ratios (Fig. 1)

[RuCl(p-cymene)} (1.55 mg, 0.00241 mmol) and TAP-TsDPEN (4.9 m@60mmol) were weighted in a MW tube and
degassed water (250) was added. After stirring at 40°C for 1 h, HCOOhRt&E®N in different molar ratio were added.
Finally, acetophenone (0.5 mmol) was added anddaode the reaction, which was stirred for 16h. Afteoling to RT, the
organic phase was extracted with@t3x2 mL), passed through a short silica gel collrafore being subjected to NMR
and SFC analysis.



Jeremy M. Zimbron, Maxime Dauphinais, and André&Barette* S4
Table 1. Different mixtures of HCOOH/EtsN
HCOOH/EtsN molar ratio | nHCOOH (mmol) | VHCOOH (uL) n EtsN (mmol) V EtsN (uL)
0.25 0.42 16 1.68 234
0.5 0.79 30 1.58 220
0.75 1.11 43 1.48 207
1 1.42 53 1.42 197
1.25 1.68 63 1.34 187
1.5 1.95 72 1.29 178
2 2.36 89 1.16 161
2.5 2.70 102 1.08 148

5. Reduction of Acetophenone with TAP-Ru-TsDPEN using different conditions

Conversion and ee vs. time (Fig. 2)

[RuCl(p-cymene)} (1.55 mg, 0.00241 mmol) and TAP-TsDPEN (4.9 m@60mmol) were weighted in a MW tube and
degassed water (25Q) was added. After stirring at 40°C for 1h, HCOOR (6., 1.648 mmol), BN (187pL, 1.348 mmol)
and acetophenone (584, 0.5 mmol) were sequentially added. Following @sing three times, the mixture was allowed to
react at 40°C for different period of time. Afterating to RT, the organic phase was extracted wilOE8x2 mL), passed
through a short silica gel column before being satgid to NMR and SFC analysis.

Reaction performed at 60°C

[RuCl(p-cymene)} (1.55 mg, 0.00241 mmol) and TAP-TsDPEN (4.9 m@60mmol) were weighted in a MW tube and
degassed water (250Q.) was added. After stirring at 40°C for 1h, HCOOHR2 (&, 1.648 mmol), BN (187 L, 1.348 mmol)
and acetophenone (58:4, 0.5 mmol) were sequentially added. Following aksing three times, the mixture was allowed to
react at 60°C for 3h. After cooling to RT, the orgaphase was extracted with.8t(3x2 mL), passed through a short silica
gel column before being subjected to NMR and SFa&lyais (>99% conversion and 94.3%8).

Reaction performed with S/C of 1000 at 60°C

[RuCl(p-cymene)} (1.55 mg, 0.00241 mmol) and TAP-TsDPEN (4.9 m@60mmol) were weighted in a MW tube and
degassed water (250.) was added. After stirring at 40°C for 1h, HCOOR%1uL, 3.313 mmol), BN (375 puL, 2.698
mmol) and acetophenone (58414, 5 mmol) were sequentially added. Following deifag three times, the mixture was
allowed to react at 60°C for 48h. After cooling to,Rffe organic phase was extracted witfOE{6x2 mL), passed through a
short silica gel column before being subjected MRNand SFC analysis (55% conversion and 93&8%

6. Catalyst recycle
Reaction performed keeping the catalyst in thetieaanixture

[RuClz(p-cymene)} (3.096 mg, 0.004819 mmol) and TAP-TsDPEN (9.8 912 mmol) were weighted in a MW tube and
degassed water (500.) was added. After stirring at 40°C for 1 h, HCOO24 puL, 3.296 mmol), EN (375 puL, 2.697
mmol) and acetophenone (116lZ, 1 mmol) were sequentially added. Following degas three times, the mixture was
allowed to react at 40°C for 7h. After cooling to Rfie organic phase was extracted withCE(Sx2 mL), passed through a
short silica gel column before being subjected MRNand SFC analysis.

A new reduction started by introducing another iparof acetophenone (1164, 1 mmol) alongside HCOOH (124L,
3.296 mmol), BN (375uL, 2.697 mmol). Following degassing three timeg, $olution was allowed to react for a certain
period of time (reaction followed by TLC) and them&aworkup procedure was used as above. Subsequestwere
performed in the same manner as the second.

Cycles Time (h) Conversion (%) ee (%)
1 7 >99 94.7
2 7 >99 95.0
3 7 >99 95.2
4 16 >09 94.9
5 36 75 92.1
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Reaction performed with the catalyst precipitatéérathe reaction

[RuCl(p-cymene)} (3.096 mg, 0.004819 mmol) and TAP-TsDPEN (9.8 \012 mmol) were weighted in a MW tube and
degassed water (500.) was added. After stirring at 40°C for 1 h, HCOO®24 L, 3.296 mmol), BN (375 L, 2.697
mmol) and acetophenone (116:Z, 1 mmol) were sequentially added. Following deifag three times, the mixture was
allowed to react at 60°C for 3h (reaction followadT._C). After cooling to RT, the organic phase watrasted with E4O
(5x2 mL), passed through a short silica gel collrafore being subjected to NMR and SFC analysisn;Thddition of an
excess of ED (6 mL) allowed to precipitate the catalyst, whighs recovered by filtration through a canula. Tésulting
residue was dissolved in GElz, washed with water (2x2mL) and the organic solwesis evaporated. The catalyst was dried
under vacuum and used in a second run of catalysis.

The catalyst was introduced in a MW tube and deghsster (50QiL) was added. Then, HCOOH (124, 3.296 mmol),
EtN (375uL, 2.697 mmol) and acetophenone (116.7 1 mmol) were sequentially added. Following degas three times,
the mixture was allowed to react at 60° for 6h ¢tiea followed by TLC). The above workup proceduraswised and the
same reaction conditions were employed to perfowrthird catalysis.

Cycles Time (h) Conversion (%) ee (%)
1 3 >99 93.1
2 6 92 93.1
3 24 60 93.5

7. Asymmetric transfer hydrogenation of ketones

Asymmetric transfer hydrogenation of ketones wititAPTRu-TsDPEN were analyzed by NMR and SFC. The
stereochemistry of products was assigned by comgaitical rotation with previous literature result

OH

(R)-1-phenylethanol : 'H NMR (400 MHz, CDCJ) § (ppm) 7.42-7.32 (m, 4H), 7.32-7.25 (m, 1H), 4.89)= 6.5 Hz, 1H),
2.02 (s, 1H), 1.50 (dJ = 6.5 Hz, 3H).13.C NMR (300 MHz, CDQJ) & (ppm) 145.9, 128.6, 127.5, 125.5, 70.5, 25.2.
HRMS(ESI) for GH100 [M+H]*, m/z calc.: 122.0731, found: 228.9777 (M +"A¢SFC analysis: Columns: OJH, Eluent:
5% IPA, Temp. 35°C, Pressure: 150 b&);X-phenylethanol (2.956 min)R)-1-phenylethanol (3.248 min)]p?® + 46.7° €
1.00 in CHC4), 95.7%ee(R). lit.% [o]p?® + 42.9° € 1.04 in CHCH), 96%ee(R).

Cl  OH

(R)-1-(2-chlor ophenyl)ethanol : *H NMR (400 MHz, CDCJ) § (ppm) 7.53-7.50 (m, 1H), 7.26-7.09 (m, 3H), 5.82J¢ 6.5

Hz, 1H), 1.99 (s, 1H), 1.42 (d7 6.5 Hz 3H)13C NMR (300 MHz, CDGJ) & (ppm) 143.0, 131.6, 129.4, 128.4, 127.2, 126.4,
66.9, 23.5. HRMS(ESI) for 4E1sCIO [M+H]*, m/z calc.: 156.0341, found: 174.0685 (M + NH SFC analysis: Columns:
OJH, Eluent: 5% IPA, Temp. 35°C, Pressure: 150 b@&):1-(2-chlorophenyl)ethanol (2.743 min),R)(1-(2-
chlorophenyl)ethanol (2.948 mink]p?® + 61.2° € 1.00 in CHCS), 89.6%ee(R). lit.* [o]p?° + 61.4° (¢ 1.00 in CHG), 94%
ee(R).

OH

Cl

(R)-1-(4-chlorophenyl)ethanol : 'H NMR (400 MHz, CDGCJ) § (ppm) 7.32-7.29 (m, 4H), 4.87 (G 6.4 Hz, 1H), 1.94 (s,
1H), 1.47 (d,J= 6.4 Hz 3H).13C NMR (300 MHz, CDGJ) § (ppm) 144.2, 133.1, 128.6, 126.8, 69.7, 25.3. HRAES) for
CgHoCIO [M+H]*, m/z calc.: 156.0341, found: 179.0235 (M +"N&FC analysis: Columns: OJH, Eluent: 5% IPA, Temp.
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35°C, Pressure: 150 bar$){1-(4-chlorophenyl)ethanol (3.697 min)R)¢1-(4-chlorophenyl)ethanol (3.899 min)]p? +
40.4° €1.00 in CHCY), 91.1%ee(R). lit.5 [a]p ?° + 38.5° € 1.06 in CHCH), 72%ee(R).

Br OH

(R)-1-(2-bromophenyl)ethanol : *H NMR (300 MHz, CDCJ) & (ppm) 7.59 (ddJ = 7.9, 1.7 Hz, 1H), 7.51 (dd,= 7.9, 1.2
Hz, 1H), 7.34 (tdJ = 7.5, 1.2 Hz, 1H), 7.12 (td,= 7.6, 1.7 Hz, 1H), 5.24 (qd,= 6.2, 2.4 Hz, 1H), 2.09 (d,= 2.6 Hz, 1H),
1.48 (d,J = 6.4 Hz, 3H).13C NMR (300 MHz, CDCJ) § (ppm) 144.6, 132.6, 128.7, 127.8, 126.6, 121.71,693.6.
HRMS(ESI) for GHoBrO [M+H]*, m/z calc.: 199.9836, found: 222.9729 (M +'N&FC analysis: Columns: ADH, Eluent:
2% IPA, Temp. 35°C, Pressure: 150 b&)-2-bromo-phenylethanol (3.97@in), (S)-2-bromo-phenylethanol (4.91min).
[a]p?® + 50.8° € 1.00 in CHC}), 89.9% R),. lit.® [a]p2° + 50.8° ¢ 2.4 in CHClz), 83%ee(R).

OH
Br/©)\

(R)-1-(4-bromophenyl)ethanol : *H NMR (300 MHz, CDCG) § (ppm) 7.48-7.46 (m, 2H), 7.27-7.23 (m, 2H), 4.85J=
6.4 Hz, 1H), 2.08 (s, 1H), 1.47 (d= 6.4 Hz, 3H).23C NMR (300 MHz, CDGJ) 5 (ppm) 144.7, 131.5, 127.1, 121.1, 69.7,
25.2. HRMS(ESI) for €HsBrO [M+H]*, m/z calc.: 199.9836, found: 222.9729 (M +*N&FC analysis: Columns: OJH,
Eluent: 5% IPA, Temp. 35°C, Pressure: 150 bgr4(bromo-phenylethanol (4.937 minR)¢{4-bromo-phenylethanol (5.278
min). [o]o?3 + 32.5° € 1.00 in CHC}), 91.7%ee(R). lit.” [o]p 2 + 30.6° € 1.00 in CHC}), 78%ee(R).

OH

(R)-1-(4-methoxyphenyl)ethanol : *H NMR (300 MHz, CDCJ) & (ppm) 7.23 (dJ=6.5, 2H), 6.82 (dJ=6.5, 2H), 4.81-4.77
(m, 1H), 3.74 (s, 3H), 1.66 (d= 3.3 ,1H), 1.41 (dJ= 3.3 Hz, 3H).13C NMR (300 MHz, CDQJ) § (ppm) 159.0, 137.9,
126.6, 113.8, 70.0, 55.3, 25.0. HRMS(ESI) faHEO2 [M+H]*, m/z calc.: 152.0837, found: 175.0729 (M +*N&BFC
analysis: Columns: RRWELK, Eluent: 5% IPA, Temp. 35RCessure: 125 barR)-1-(4-methoxyphenyl)ethanol (5.007
min), (9-1-(4-methoxyphenyl)ethanol (5.357 ming]§23 + 44.0° € 1.00 in CHC}), 95.5%ee(R). lit.8 [a]p2° + 43.6° € 1.00
in CHCL), 96%ee(R).

(5

(R)-1-(Furan-2-yl)ethanol : *H NMR (300 MHz, CDCd) & (ppm) 7.37 (ddJ = 1.8, 0.8 Hz, 1H), 6.33 (dd,= 3.3, 1.8 Hz,
1H), 6.23 (dJ = 3.2, 1H), 4.95-4.82 (m, 1H), 1.95 @@= 4.8, 1H), 1.55 (dJ = 6.5 Hz, 3H)13C NMR (300 MHz, CDG)) &
(ppm) 157.7, 142.1, 110.3, 105.2, 63.8, 21.4. HRNEB(Bor GsHsO2 [M+H]*, m/z calc.: 112.0524, found: 113.0597 (M +
H*). SFC analysis: Columns: ADH, Eluent: 2% IPA, Terdp°C, Pressure: 150 bag){1-(furan-2-yl)ethanol (3.755 min),
(R)-1-(furan-2-yl)ethanol (3.985 min)aJp®+ 16.9° € 1.00 in CHC$), 95.8%ee(R). lit.* [a]p?® + 17.3° € 0.100 in CHGJ),
98%ee(R).

5

(R)-1-(thiophen-2-yl)ethanol : *H NMR (300 MHz, CDCJ) & (ppm) 7.24 (ddJ = 4.5, 1.7 Hz, 1H), 7.00-6.94 (m, 2H), 5.18-
5.07 (m, 1H), 2.14 (dJ = 4.6 Hz, 1H), 1.60 (dJ = 6.4, 3H).13C NMR (300 MHz, CDG)) & (ppm) 149.7, 126.6, 124.3,
123.1, 66.1, 25.2. HRMS(ESI) foreBsOS [M+H]", m/z calc.: 128.0295, found: 151.0188 (M +*NaSFC analysis:
Columns: OJH, Eluent: 5% IPA, Temp. 35°C, Pressub® Har, §-1-(furan-2-yl)ethanol (3.575 min)R}-1-(furan-2-
yl)ethanol: (3.818 min).of]p?3 + 25.8° € 1.00 in CHC}), 97.2%, R). lit.° [a]p?? + 25.6° € 0.50 in CHC}), 97%ee(R)
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OH

(R)-1-tetralol : : 'TH NMR (300 MHz, CDC) & (ppm) 7.49-7.40 (m, 1H), 7.27-7.17 (m, 2H), 7.1@87(m, 1H), 4.79 (m,
1H), 2.93-2.64 (m, 2H), 2.10-1.72 (m, 5H3C NMR (300 MHz, CDGJ) § (ppm) 138.8, 137.1, 129.0, 128.6, 127.5, 126.1,
68.1, 32.3, 29.2, 18.8. HRMS(ESI) ford120 [M+H]*, m/z calc.: 148.0888, found: 171.0780 (M +*N&8FC analysis:
Columns: OJH, Eluent: 5% IPA, Temp. 35°C, Pressub@: Har, 1-tetralone (2.055 min§){1,2,3,4-tetrahydro-1-naphthol
(4.053 min), R)-1,2,3,4-tetrahydro-1-naphthol (4.275 min}g?3 - 30.6° € 1.00 in CHC}), 98.1% R). lit.2° [a]p?® - 30.5° €
1.00 in CHC}), 85%ee(R).

OH

(R)-1-Indanol : *H NMR (300 MHz, CDGJ) & (ppm) 7.46-7.39 (m, 1H), 7.31-7.21 (m, 3H), 5.3825(m, 1H), 3.14-3.01
(m, 1H), 2.90-2.76 (m, 1H), 2.57-2.43 (m, 1H), 2089 (M, 1H), 1.73 (s, 1H}3C NMR (300 MHz, CDGJ) § (ppm) 145.0,
143.3, 128.3, 126.7, 124.9, 124.2, 46.0, 35.9,,29183. HRMS(ESI) for €100 [M+H]*, m/z calc.: 134.0731, found:
157.0623 (M + Ng. SFC analysis: Columns: OJH, Eluent: 2% IPA, TeB§C, Pressure: 150 baR){l-indanol (5.546
min), (§-1-indanol (5.963 min).oo?® - 32.9° € 1.00 in CHC}), 96.8%, R). lit.* [a]o?° - 32.1° € 0.90 in CHC$), 98%ee
(R).

(R)-1-(2-naphtyl)ethanol: *H NMR (300 MHz, CDCd) § (ppm) 7.86-7.83 (m, 4H), 7.54-7.47 (m, 3H), 5.68)= 6.4 Hz,
1H), 2.05 (s, 1H), 1.59 (d} = 6.4 Hz, 3H).2*C NMR (300 MHz, CDGJ) § (ppm) 143.2, 133.3, 132.9, 128.3, 127.9, 127.6,
126.1, 125.7, 123.8, 123.8, 70.5, 25.1. HRMS(ES1)dnH120 [M+H]*, m/z calc.: 172.0888, found: 195.0780 (M +"Na
SFC analysis: Columns: OJH, Eluent: 8% IPA, TempC3%ressure: 150 ba§)¢1-(2-naphtyl)ethanol (8.770 min)R)-1-
(2-naphtyl)ethanol (11.990 min)]p? + 59.8° € 1.00 in CHC}), 93.7% R). lit.8 [0]p?° + 60.4° € 1.00 in CHC}), 97%ee
R).

OH
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8. Analytic data for the synthesis of TAP-TsSDPEN and thereduction of ketones

(4-(formyl)phenyl)triphenylphosphonium perchlorate
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S10
Optimization of thereaction conditions
Reduction of Acetophenone in &Hbusing FA/TEA (5/2 molar ratio)
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Reduction of Acetophenone in neat FA/TEA (5/2 maltém)
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Reduction of Acetophenone using TAP-Ru-TsDPENuer@gs FA/TEA (1.2/1 molar ratio) at 60°C
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Reduction of Acetophenone using TAP-Ru-TsDPENuer@es FA/TEA (1.2/1 molar ratio) at 40°C
(>99% conversion and 95.7% ee3cope conditions.
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Substrate scope
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mAU ]
70

60

5619

50

40

30

; \\ |

OH

12 1 10 9 8 7 6 5 4 3 2 1 0 ppm

JUL 2 AN ST T ¢
[=1E] = S| = b o
S| S 2.8 2 2|9
v—t"ll s || - =



Jeremy M. Zimbron, Maxime Dauphinais, and AndréBarette* S26

mAU ] OH %

o |

1200 +
1000

800

400

J
i

200 f |

T T T T T T T T T T T T T T T T T T T T T T T
2 4 (3] a 10 12 mir
AT AT AEE8 2 E%

1] N4 | Y
[

OH il [

12 11 10 9 8 7 6 5 4 3 1 0 ppm

Jled | 1L |

k= g

319

0.98 ™ -



Jeremy M. Zimbron, Maxime Dauphinais, and AndréBarette* S27

Recycling catalysis without catalyst precipitation
1stcycle
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3" cycle
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