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1. Materials and Methods.

The 9-hydroxyphenalenone (PLY) ligand was prepared following the reported literature procedure (SI,
Figure S57). All manipulations were carried out using standard Schlenk techniques, high-vacuum and also
glovebox techniques maintained below 0.1 ppm of O, and H,0. All glasswares were oven-dried at 130 °C
and evacuated while hot prior to use. All solvents were distilled from Na/benzophenone prior to use. All
other chemicals were purchased from Sigma Aldrich and used as received. Elemental analyses were carried
out using a Perkin-Elmer 2400 CHN analyzer and samples were prepared by keeping under reduced
pressure (102 mbar) for overnight. Analytical TLC was performed on a Merck 60F254 silica gel plate (0.25
mm thickness). FT-IR spectra were recorded by transmission measurements of thin film with a PerkinElmer
FT-IR spectrometer Spectrum RXI. NMR spectra were recorded on a JEOL ECS 400 MHz spectrometer
and on a Bruker Avance III 500 MHz spectrometer. All chemical shifts were reported in ppm using
tetramethylsilane as a reference. Crystallographic data for structural analysis of 1 and 5 (c—dimer) were
deposited at the Cambridge Crystallographic Data Center, CCDC number 1828004 and 1846773. These
data can be obtained free of charge from the Cambridge Crystallographic Data Center. Magnetic
susceptibility measurements were performed using a Quantum Design MPMS-XL SQUID magnetometer.
A light weight homogeneous quartz tube as a sample holder for the magnetic measurements in SQUID
MPMS-XL5 to minimize the background noise and stray field effects. The magnetic data were corrected
for the diamagnetic contribution from the sample holder by measuring the magnetic moment of the sample
holder with an air gap corresponding to the sample length. The intrinsic diamagnetism of the samples was

corrected by the standard literature using Pascal’s constants.
2. Synthesis of Co(PLY-0,0),(THF), (1).

To a hot solution of 9-hydroxyphenalenone (0.98 g; 5.0 mmol) in acetonitrile (50.0 mL), methanolic (20.0
mL) solution of Co(OAc),.4H,0 (0.622 g; 2.5 mmol) was added dropwise over 5 min and immediately
maroon color precipitate was observed. The reaction mixture was refluxed for 3 h and then it was cooled
to room temperature. The maroon colored precipitate was washed with methanol followed by acetonitrile
(5 times) to remove any unreacted ligand and metal salt, and then the residue was collected, and vacuum-
dried. The maroon color residue was stirred in dry THF at room temperature for 12 h; deep red color block
shaped X-ray quality crystals were grown from saturated solution of THF at 4 °C within 10-12 days. Yield:
1.008 g (68%). ESI-MS: m/z calc. for C34H30CoO¢K [M+K]* 632.1011, found 632.1015. Analytically caled
for C34H30Co04: C: 68.80, H: 5.09; found: C: 68.84, H: 5.14. UV—vis (THF) Ap./nm (¢ in M~ em™ lit):
258 (33350), 284 (18310), 356 (26620), 414 (8867), 438 (9270). FT-IR (thin film) v (cm™): 3742, 2985,
1776, 1602, 1513, 1258, 1096, 749.
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3. Synthesis of mono and doubly reduced cobalt complex.

Synthesis of mono-reduced cobalt complex, [Co"(PLY),(THF)]K* (1A). In an oven dried 25 mL
Schlenk flask, complex 1 (100 mg, 0.1685 mmol) and K (6.59 mg, 0.1685 mmol, 1 equivalent) were charged
inside the glovebox and 3.0 mL dry THF was added to it. Then the reaction mixture was stirred at room
temperature for 6 h and during the course of reaction, color changed from maroon to yellowish-green. The
solvent was evaporated in high vacuum and the yellowish-green colored precipitate was obtained in 94%

yield.

UV-vis (THF) Aya/nm (e in M7 em™! lit): 256 (9900), 348.3 (7158), 416 (2399), 440 (2599).

FT-IR (thin film) v (cm™): 1607, 1564, 1503, 1399, 1321, 1223, 1121, 960.

L] ol
l

AP THEF, tt, 6h A
CO—;ZO'—'OO + K —> CO—FO'—'OO
d (1 equiv.) d

%U %‘

1 1A

Synthesis of doubly reduced cobalt complex, [Co"(PLY),>(THF)]K?" (2). In an oven dried 25 mL
Schlenk flask, complex 1 (150 mg, 0.2527 mmol) and K (19.76 mg, 0.5054 mmol, 2 equivalent) were
charged inside the glovebox and 4.0 mL dry THF was added to it. Then the reaction mixture was stirred at
room temperature for 10 h and maroon color of the reaction mixture was changed to green color during the
course of reaction. The solvent was evaporated in high vacuum and the green colored precipitate was

obtained in 92% yield. Despite several attempts crystallization of 2 failed due to sensitivity of the molecule.

UV-vis (THF) Ama/nm (¢ in M~ em™ lit): 258 (10000), 346 (5606), 434 (2723), 450 (2724).

FT-IR (thin film) v (ecm™): 1611, 1566, 1519, 1391, 1323, 1213, 1119, 958.
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CO—O/C()\—OO + 2K —> CO—;:O\—OO

|O (2 equiv.) 0 |O
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4. Procedure for reaction condition optimization of benzoic acid reduction.

In a nitrogen-filled glovebox, an oven dried reaction tube was charged with 1 (14.83 mg, 0.025 mmol) and
K (1.95 mg, 0.05 mmol) followed by the addition of THF (1.0 mL) and the reaction mixture was stirred at
room temperature for 4 h to generate 2. Then PhSiH; (123.3 pL, 1.0 mmol) was added to the

Table S1. Optimization of the reaction conditions for the reduction of benzoic acid 3a.?

O
©)LOH 1Smol%) ©/\0H
Silane (2 equiv.),
3a K (10 mol%) 4a
THEF, rt, time
Entry Catalyst Silane Time (h)  yield (%)®

1 1 PhSiH; 30 99

2 1 PMHS 30 -

3 1 Ph,SiH, 30 26

4 1 Ph;SiH 30 -

5 1 PhSiH; 24 99 (92)
6° 1 PhSiH, 7 94

7 1 PhSiH; (1) 7 33
gd — PhSiH, 24 —
9¢ 1 PhSiH; 24 -
10 CoCl, PhSiH; 24 -

11 CoCl, with K PhSiH; 24 -
12 Co(acac), PhSiH; 24 —
13 Co(acac), with K PhSiH; 24 -
14f 1 PhSiH, 24 —

s4
1561 PhSiH 24 11




aReaction conditions: Catalyst 1 (5.0 mol %), K (10.0 mol%), 3a (0.5 mmol), silane (1.0 mmol, 2.0 equiv.),
THF (1.0 mL), rt. Hydrolysis was performed with 2.0 (M) NaOH solution. ® The yields were determined
from "H NMR spectroscopy using m-xylene as an internal standard. ¢ 6% PhCHO was also obtained. ¢ Only
K without catalyst 1. ¢No K. fReaction with TDAE as a reductant. ¢ Reaction with Na.

reaction mixture followed by the addition of benzoic acid (61 mg, 0.5 mmol). Then the reaction mixture
was stirred at room temperature for different time interval and the reaction mixture was hydrolyzed by
drop-wise addition of 1.5 mL 2 M NaOH solutions and stirred at room temperature for another 3 h. Then
the reaction mixture was diluted with water and the aqueous phase was extracted with Et;O (15 mL). The
organic layer was washed with brine and dried over MgSO,. The solvent was removed under reduced
pressure and the yields were determined from 'H NMR spectroscopy using m-xylene as an internal standard.

The desired product (benzyl alcohol) was purified by flash chromatography on silica gel.

5. General Method for Reduction of Carboxylic Acids.

Inside a N, filled glovebox, an oven dried reaction tube was charged with catalyst 1 (14.8 mg, 0.025 mmol,
5 mol%), K (1.95 mg, 0.05 mmol, 10 mol%) and dry THF (1.5 mL) and the reaction mixture was stirred at
room temperature for 4 h to generate 2. Then PhSiH; (123.3 puL, 1.0 mmol) was added to the reaction
mixture followed by addition of the corresponding carboxylic acids (0.5 mmol). The reaction mixture was
stirred at room temperature for another 20 h and after completion of the reaction, the hydrosilylated product
was hydrolyzed by drop-wise addition of 1.5 mL 2 M NaOH solutions. Then, the aqueous phase was
extracted with Et;O/EtOAc (15 mL). The organic layer was washed with brine and dried over MgSQO,. The
solvent was removed under reduced pressure and the desired product was purified by flash column

chromatography on silica gel.

(0]
A 1 (5 mol9
R—: OH (5 mol%) - R—: X OH
>z K (10 mol%) =
3 PhSiH; (2 equiv.) 4

THF, 24 h, rt

Scheme S1. Reduction of benzoic acid catalyzed by 1
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Benzyl alcohol (4a) 5! 52

The general procedure was followed for the synthesis of benzyl alcohol, 4a. The reaction was performed
with benzoic acid, 3a (61.1 mg, 0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5
mol%), K (1.95 mg, 0.05 mmol, 10 mol%) and dry THF (1.5 mL). The desired product benzyl alcohol, 4a

(49.2 mg, 91% yield) was isolated as colorless liquid after purification from flash column chromatography

using hexane and Et,O (3:1) as eluent.

'H NMR (400 MHz, CDCl,): § 7.38 — 7.28 (m, SH), 4.63 (s, 2H) ppm.
3C{'H} NMR (100 MHz, CDCly): § 140.7, 128.4, 127.4, 126.9, 64.9 ppm.

o
©)LOH 1 (5 mol%) ©/\0H
>
K (10 mol%)
3a PhSiH; (2 equiv.) 4a
THEF, 24 h, 1t

4-Methylbenzyl alcohol (4b).53

The general procedure of carboxylic acid reduction was followed. The reaction was performed with 4-
methylbenzoic acid, 3b (68.1 mg, 0.5 mmol), PhSiH; (123.3 uL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5
mol%), K (1.95 mg, 0.05 mmol, 10 mol%) and dry THF (1.5 mL). The desired product 4-methylbenzyl
alcohol, 4b (51.9 mg, 85% yield) was isolated as light-yellow oil after purification from flash column

chromatography using hexane and ethyl acetate (10:2) mixture as eluent.

'"H NMR (400 MHz, CDCl): 6 7.25 (d, J = 8.0, 2H), 7.17 (d, J = 8.0, 2H), 4.63 (s, 2H), 2.35 (s, 3H) ppm.
BC{'H} NMR (100 MHz, CDCl;): ¢ 137.8, 137.4, 129.2, 127.1, 65.2, 21.1 ppm.

o
/©)LOH 1 (5 mol%) OH
>
Me K (10 mol%) Me
3b PhSiH; (2 equiv.) 4b
THF, 24 h, rt

4-Methoxybenzyl alcohol (4¢).5!> 54

The general procedure of carboxylic acid reduction was followed. The reaction was performed with 4-
methoxybenzoic acid, 3¢ (76.1 mg, 0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5
mol%), K (1.95 mg, 0.05 mmol, 10 mol%) and dry THF (1.5 mL). The desired product 4-methoxybenzyl

S6



alcohol, 4¢ (57.3 mg, 83% yield) was isolated as light-yellow oil after purification from flash column

chromatography using hexane and Et,O (3:1) mixture as eluent.

'H NMR (400 MHz, CDCLy): 6 7.25 (d, J= 8.8 Hz, 2H), 6.86 (d, J = 8.4 Hz, 2H), 4.56 (s, 2H), 3.78 (s, 3H),
ppm. BC{'H} (100 MHz, CDCLy): 6 159.1, 133.1, 128.6, 113.8, 64.8, 55.2 ppm.

(o)
/©)LOH 1 (5 mol%) /©/\0H
—»
MeO K (10 mol%) MeO
3¢ PhSiH; (2 equiv.) 4c

THEF, 24 h, rt
4-Chlorobenzyl alcohol (4d).5*

The general procedure of carboxylic acid reduction was followed. The reaction was performed with 4-
chlorobenzoic acid, 3d (78.3 mg, 0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5
mol%), K (1.95 mg, 0.05 mmol, 10 mol%) and dry THF (1.5 mL). The desired product 4-chlorobenzyl
alcohol, 4d (37.1 mg, 54% yield) was isolated as white solid after purification from flash column

chromatography using hexane and Et,0 (3:2) mixture as eluent.

'"H NMR (400 MHz, CDCl;): 6 7.27 (d, J = 8.4 Hz, 2H), 7.22 (d, J = 8.4 Hz, 2H), 4.58 (s, 2H), 2.02 (bs,
1H) ppm.

13C{IH} (100 MHz, CDCLy): 6 139.2, 133.3, 128.6, 128.2, 64.5 ppm.
(0]
/©)LOH 1 (5 mol%) /©/\0H
>
3d PhSiHj; (2 equiv.) 4d
THF, 24 h, rt

4-Bromobenzyl alcohol (4¢).5°

The general procedure was followed. The reaction was performed with 4-bromobenzoic acid, 3e (100.5 mg,
0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05 mmol, 10
mol%) and dry THF (1.5 mL). The desired product 4-bromobenzyl alcohol, 4e (67.3 mg, 72% yield) was
isolated as pale yellow solid after purification from flash column chromatography using hexane and Et,0
(3:2).
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'"H NMR (400 MHz, CDCl;): 6 7.45 (d, J = 8.4, 2H), 7.18 (d, J = 8.4, 2H), 4.57 (s, 2H), 2.58 (br. s, 1H)

13C{'H} NMR (100 MHz, CDCL,): 6 139.6, 131.5, 128.5, 121.3, 64.3 ppm.

0O

/@)\oH 1 (5 mol%) /©/\OH
: =
Br K (10 mol%) Br
3e PhSiH; (2 equiv.) 4e
THF, 24 h, rt

4-Todobenzyl alcohol (4f). 5657

The general procedure was followed. The reaction was performed with 4-iodobenzoic acid, 3f (124.0 mg,
0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05 mmol, 10
mol%) and dry THF (1.5 mL). The desired product 4-iodobenzyl alcohol, 4f (106.5 mg, 91% yield) was
isolated as white solid after purification from flash column chromatography using hexane and Et,O (3:2)

mixture as eluent.

'H NMR (400 MHz, CDCls): § 7.68 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 8.4 Hz, 2H), 4.63 (s, 2H) ppm.
BC{'H} NMR (100 MHz, CDCl3): 6 140.4, 137.6, 128.8, 93.0, 64.6 ppm.

(0]
/©)LOH 1 (5 mol%) OH
>
I K (10 mol%) I
3f PhSiH; (2 equiv.) 4f
THF, 24 h, rt

4-Trifluoromethylbenzyl alcohol (4g).5!

The general procedure was followed. The reaction was performed with 4-trifluoromethylbenzoic acid, 3g
(95.0 mg, 0.5 mmol), PhSiH; (123.3 uL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05
mmol, 10 mol%) and dry THF (1.5 mL). The desired product 4-trifluoroethylbenzyl alcohol, 4g (67.8 mg,
77% yield) was isolated as white solid after purification from flash column chromatography using hexane

and Et,0 (3:2) mixture as eluent.
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'H NMR (400 MHz, CDCLy): 6 7.60 (d, J = 8.0 Hz, 2H), 7.45 (d, J = 7.6 Hz, 2H), 4.74 (s, 2H) ppm.
13C NMR (100 MHz, CDCLy): 6 144.7, 129.7 (q, J = 32.2 Hz), 126.8, 125.4 (q, J = 3.8 Hz), 122.8, 64.4

19F NMR (376 MHz, CDCl;): & -62.4 ppm.

o]

OH 1 (5mol%) OH
K10mol%s) o
F1C (10mol%) = g ¢
3g PhSiH; (2 equiv.) 4g
THEF, 24 h, rt

4-Nitrobenzyl alcohol (4h).52 S8

The general procedure of carboxylic acid reduction was followed. The reaction was performed with 4-
nitrobenzoic acid, 3h (83.6 mg, 0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5
mol%), K (1.95 mg, 0.05 mmol, 10 mol%) and dry THF (1.5 mL). The desired product 4-nitrobenzyl
alcohol, 4h (66.6 mg, 87% yield) was isolated as amorphous yellow solid after purification from flash

column chromatography using hexane and ethyl acetate (10:3) mixture as eluent.
'"H NMR (CDCl;, 400 MHz): 6 8.20 (d, J = 8.8 Hz, 2H), 7.52 (d, J = 8.8 Hz, 2H), 4.83 (s, 2H) ppm.
BC{! H} NMR (CDCls, 100 MHz): ¢ 148.2, 147.3, 127.0, 123.7, 63.9 ppm.
o
OH 1 (5mol%) OH
K (10 mol% >
O,N (10mol%) 5 N
3h PhSiH; (2 equiv.) 4h
THF, 24 h, 1t

4-Cyanobenzyl alcohol (4i).5

The general procedure of carboxylic acid reduction was followed. The reaction was performed with 4-
cyanobenzoic acid, 3i (73.6 mg, 0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5
mol%), K (1.95 mg, 0.05 mmol, 10 mol%) and dry THF (1.5 mL). The desired product 4-cyanobenzyl
alcohol, 4i (51.2 mg, 81% yield) was isolated as amorphous white solid after purification from flash column

chromatography using hexane and ethyl acetate (10:3).
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'"H NMR (400 MHz, CDCl;): 6 7.62 (d, J = 8.0 Hz, 2H), 7.47 (d, J = 8.0 Hz, 2H), 4.77 (s, 2H), 2.36 (bs,
1H) ppm.

3C{'H} NMR (100 MHz, CDCl;): J 146.1, 132.3, 127.0, 118.8, 111.1, 64.3 ppm.
(o)
/@J\OH 1 (5 mol%) /©/\QH
s
NC . K (10 mol%) NC
3i PhSiH; (2 equiv.) 4i
THF, 24 h, rt

Mixture of 4-(hydroxymethyl)benzaldehyde/ 1,4-phenylenedimethanol = (73:27) (4j).%°

The general procedure was followed. The reaction was performed with 4-formylbenzoic acid, 3j (75.1 mg,
0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05 mmol, 10
mol%) and dry THF (1.5 mL). The desired product 4-formylbenzyl alcohol, 4j (49.7 mg, 73% yield) was
isolated as amorphous yellow solid after purification from flash column chromatography using hexane and

ethyl acetate (5:1).

'H NMR (400 MHz, CDCl;): 6 10.01 (s, 1H; CHO), 7.88 (d, J = 8.0 Hz, 2H; aldol), 7.54 (d, J = 8.0 Hz,
2H; aldol), 7.37 (s, 4H; aromatic protons; diol), 4.81 (s, 2H; CH,; aldol), 4.70 (s, 4H; CH,; diol) ppm.

BC{'H} NMR (100 MHz, CDCls): 6 192.0 (CHO), 147.7 (aromatic carbons; aldol), 140.3 (2 aromatic
carbons; diol), 134.9 (aromatic carbons; aldol), 130.0 (aromatic carbons; aldol), 126.9 (4 aromatic carbons;
diol), 126.6 (aromatic carbons; aldol), 65.1 (2 CH,; diol), 64.6 (CH,; aldol) ppm.

(0]

OH 1 (5mol%
( O ) - /©/\OH + OH
OHC 4 K (10 mol%) OHC
J PhSiH; (2 iv. i
3 (2 equiv.) 4 OH 4
THF, 24 h, rt

4-Vinylbenzyl alcohol (4k).51°

The general procedure of carboxylic acid reduction was followed. The reaction was performed with 4-
vinylbenzoic acid, 3k (74.1 mg, 0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5
mol%), K (1.95 mg, 0.05 mmol, 10 mol%) and dry THF (1.5 mL). The desired product 4-vinylbenzyl
alcohol, 4k (42.9 mg, 67% yield) was isolated as white solid after purification from flash column

chromatography using hexane and Et,0O (2:1) mixture as eluent.
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'H NMR (400 MHz, CDCLy): § 7.41 (d, J = 8.0 Hz, 2H), 7.32 (d, J = 8.4 Hz, 2H), 6.72 (dd, J = 10.8, 6.8
Hz, 1H), 5.75 (d, J = 17.6 Hz, 1H), 5.25 (d, J = 10.8 Hz, 1H), 4.67 (s, 2H) ppm.

13C NMR (100 MHz, CDCly): 140.4, 137.0, 136.4, 127.2, 126.4, 113.9, 65.1 ppm.
(0]
\/©)LOH 1 (5 mol%) OH
>
N K (10 mol%) X
3k PhSiH; (2 equiv.) 4k
THF, 24 h, rt

3-Methylbenzyl alcohol (41).5

The general procedure was followed. The reaction was performed with m-toluic acid, 31 (68.1 mg, 0.5
mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05 mmol, 10
mol%) and dry THF (1.5 mL). The desired product 3-methylbenzyl alcohol, 41 (52.5 mg, 86% yield) was
isolated as light yellow oil after purification from flash column chromatography using hexane and ethyl

acetate (5:1).

'"H NMR (400 MHz, CDCl3): 6 7.23 (d, J= 7.6 Hz, 1H), 7.18 (s, 1H), 7.14 (d, J= 7.6 Hz, 1H), 7.10 (d, J =
7.6 Hz, 1H), 4.64 (s, 2H), 2.35 (s, 3H) ppm.

BC{'H} (100 MHz, CDCLy): 6 140.8, 138.2, 128.5, 128.4, 127.7, 124.0, 65.4, 21.3 ppm.

o
OH 1 (5 mol%) ©/\OH
>
K (10 mol%)
Me PhSiH; (2 equiv.) Me
31 THF, 24 h, rt 41

3-Bromobenzyl alcohol (4n).5*

The general procedure of carboxylic acid reduction was followed. The reaction was performed with 3-
bromobenzoic acid, 3n (100.5 mg, 0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5
mol%), K (1.95 mg, 0.05 mmol, 10 mol%) and dry THF (1.5 mL). The desired product 3-bromobenzyl
alcohol, 4n (75.8 mg, 85% yield) was isolated as yellow solid after purification from flash column

chromatography using hexane and ethyl acetate (5:1) mixture as eluent.

"H NMR (400 MHz, CDCls): 6 7.58 (s, 1H), 7.47 (d, /= 7.6 Hz, 1H), 7.34-7.28 (m, 2H), 4.71 (s, 2H), 2.10
(s, 1H) ppm.
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z, 3): .0, .6, .1, .8, .3, .6, 64. m.
BC{'H} (100 MHz, CDCls): 6 143.0, 130.6, 130.1, 129.8, 125.3, 122.6, 64.4 pp

0]
OH 1 (5mol%) OH
—
K (10 mol%)
Br PhSiH; (2 equiv.) Br
3n THF, 24 h, rt 4n

2-Methoxybenzyl alcohol (40).5'!

The general procedure was followed. The reaction was performed with 2-methoxybenzoic acid, 30 (76.1
mg, 0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05 mmol,
10 mol%) and dry THF (1.5 mL). The desired product 2-methoxybenzyl alcohol, 40 (47.6 mg, 72% yield)
was isolated as colorless oil after purification from flash column chromatography using hexane and Et,O

(3:2).

'H (400 MHz; CDCls): 7.30-7.26 (m, 2H), 6.95 (t, J = 7.6 Hz, 1H), 6.89 (d, J = 8.4 Hz, 1H), 4.69 (s, 2H),
3.87 (3H, s), 2.41 (bs, 1H) ppm.

BC{'H} NMR (100 MHz; CDCls): 157.5, 129.0, 128.9, 128.8, 120.6, 110.2, 62.2, 55.2 ppm.
(0]
@°“ mag = L
>
OMe K (10 mol%) OMe
30 PhSiH; (2 equiv.) 40
THF, 24 h, 1t

2-Chlorobenzyl alcohol (4p).5*

The general procedure was followed. The reaction was performed with 2-chlorobenzoic acid, 3p (78.3 mg,
0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05 mmol, 10
mol%) and dry THF (1.5 mL). The desired product 2-chlorobenzyl alcohol, 4p (58.5 mg, 82% yield) was

isolated as light yellow solid after purification from flash column chromatography using hexane and Et,0

(3:1).

'"H NMR (400 MHz, CDCl3): 6 7.44 (d, J=7.6 Hz, 1H), 7.32 (d, J = 7.6 Hz, 1H), 7.24-7.16 (m, 2H), 4.74
(s, 2H) ppm.

BC{'H} (100 MHz, CDCl): o 138.1, 132.7, 129.3, 128.8, 128.7, 127.0, 62.8 ppm.
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(0

©\)\0H 1 (5 mol%) ©\/\0H
>
Cl K (10 mol%) cl
3p PhSiH; (2 equiv.)
THF, 24 h, rt

4p

2-Bromobenzyl alcohol (4q).5'

The general procedure was followed. The reaction was performed with 2-bromobenzoic acid, 3q (100.5
mg, 0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05 mmol,
10 mol%) and dry THF (1.5 mL). The desired product 2-bromobenzyl alcohol, 4q (72.0 mg, 77% yield)

was isolated as white solid after purification from flash column chromatography using hexane and Et,O

(3:1).
'H-NMR (400 MHz, CDCl,): 6 7.54 (1H, d, J = 8.0 Hz), 7.48 (1H, d, J = 7.6 Hz, Ar-H), 7.33 (1H, t, J =
7.2 Hz), 7.16 (1H, t, J = 7.2 Hz), 4.75 (2H, s) ppm.
BC{H}-NMR (100 MHz, CDCl;): 6 139.7, 132.6, 129.1, 128.9, 127.6, 122.5, 65.0 ppm.

(o)

CﬁLOH 1 (5 mol%) ©\/\0H
>
Br K (10 mol%) .
3q PhSiH; (2 equiv.)
THF, 24 h, rt

4q

2-Iodobenzyl alcohol (4r).53

The general procedure was followed. The reaction was performed with 2-iodobenzoic acid, 3r (124.0 mg,
0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05 mmol, 10
mol%) and dry THF (1.5 mL). The desired product 2-iodobenzyl alcohol, 4r (98.3 mg, 84% yield) was

isolated as white solid after purification from flash column chromatography using hexane and Et,O (3:1).

'H NMR (400 MHz, CDCl;): 6 7.82 (d, J = 8.4 Hz, 1H), 7.47-7.44 (m, 1H), 7.36 (t, J = 7.6 Hz, 1H), 7.00
(t, J=7.6 Hz, 1H), 4.67 (s, 2H) ppm.

BCNMR {'H} (CDCl,): 6 142.6, 139.2, 129.3, 128.5, 128.4, 97.4, 69.3 ppm.
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o)

d\OH 1 (5 mol%) OH
>
I K (10 mol%) I
3r PhSiH; (2 equiv.) 4r
THF, 24 h, rt

2,6-Dimethylbenzyl alcohol (4s).55 5!

The title compound was prepared following the genera7l procedure with 2,6-dimethylbenzoic acid, 3s (75.1
mg, 0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05 mmol,
10 mol%) and dry THF (1.5 mL). The desired product 2,6-dimethylbenzyl alcohol, 4s (29.9 mg, 44% yield)

was isolated as yellow solid after purification from flash column chromatography using hexane and Et,O

(3:1) mixture as eluent.
'"H NMR (400 MHz, CDCl3): 6 7.13 - 7.09 (m, 1 H), 7.05 - 7.03 (m, 2 H), 4.74 (s, 2 H), 2.43 (s, 6 H) ppm.

BC{'H} NMR (100 MHz, CDCl,): ¢ 137.3, 136.5, 128.4, 128.0, 59.3, 19.3 ppm.

Me O Me
OH 1 (5mol%) OH
>
Me K (10 mol%) Me
3s PhSiH; (2 equiv.) 4s
THF, 24 h, 1t

2,4,6-Trimethylbenzyl alcohol (4u).5'

The general procedure was followed for the title compound. The reaction was performed with 2,4,6-
trimethylbenzoic acid, 3u (82.1 mg, 0.5 mmol), PhSiH; (123.3 puL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5
mol%), K (1.95 mg, 0.05 mmol, 10 mol%) and dry THF (1.5 mL). The desired product 2,4,6-
trimethylbenzyl alcohol, 4u (39.1 mg, 52% yield) was isolated as colorless oil after purification from flash

column chromatography using hexane and Et,0 (3:1).
'H NMR (400 MHz, CDCl3): 6 6.87 (s, 2H), 4.71 (s, 2H), 2.39 (s, 6H), 2.27 (s, 3H) ppm.

BC{'H} NMR (100 MHz, CDCl;): & 137.7, 137.3, 133.7, 129.1, 59.2, 20.9, 19.3 ppm.
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Me O Me

OH 1 (5mol%) OH
>
3u PhSiH; (2 equiv.) 4u
THF, 24 h, rt

3,4,5-Trimethoxybenzyl alcohol (4v).5!

The general procedure was followed. The reaction was performed with 3,4,5-trimethoxybenzoic acid, 3v
(106.1 mg, 0.5 mmol), PhSiH; (123.3 puL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05
mmol, 10 mol%) and dry THF (1.5 mL). The desired product 3,4,5-trimethoxybenzyl alcohol, 4v (85.2 mg,
86% yield) was isolated as light yellow oil after purification from flash column chromatography using

hexane and Et,0O (3:1).
'H NMR (400 MHz, CDCly): 6 6.61 (s, 2H), 4.64 (s, 2H), 3.87 (s, 6H), 3.84 (s, 3H) ppm.

BC{'H} NMR (100 MHz, CDCl;): 6 153.4, 137.4, 136.6, 125.5, 103.8, 65.6, 60.9, 56.1 ppm.

o)
MeO OH 1(Emo%) MeO OH
MeO K (10 mol%) MeO
OMe PhSiHj; (2 equiv.) OMe
3v THF, 24 h, rt 4v

4-Chloro-3-nitrobenzyl alcohol (4w).5'

The general procedure was followed. The reaction was performed with 4-chloro-3-nitrobenzoic acid, 3w
(100.8 mg, 0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05
mmol, 10 mol%) and dry THF (1.5 mL). The desired product 4-chloro-3-nitrobenzyl alcohol, 4w (59.1 mg,
63% yield) was isolated as amorphous pale yellow solid after purification from flash column

chromatography using hexane and ethyl acetate (10:3).
'"H NMR (400 MHz, CDCl;): 6 7.87 (s, 1H), 7.52 — 7.47 (m, 2H), 4.75 (s, 2H), 2.34 (brs, 1H) ppm.

13C{'H} NMR (100 MHz, CDCly): § 147.9, 141.4, 131.8, 131.0, 125.6, 123.4, 63.2 ppm.
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0O

OH 1 (5mol%) OH
>
cl K (10 mol%) cl
NO, PhSiH; (2 equiv.) NO,
3w THF, 24 h, rt 4w

2-Chloro-5-nitrobenzyl alcohol (4x).5'

The general procedure was followed. The reaction was performed with 2-chloro-5-nitrobenzoic acid, 3x
(100.8 mg, 0.5 mmol), PhSiH; (123.3 pL, 1.0 mmol), 1 (14.8 mg, 0.025 mmol, 5 mol%), K (1.95 mg, 0.05
mmol, 10 mol%) and dry THF (1.5 mL). The desired product 2-chloro-5-nitrobenzyl alcohol, 4x (66.6 mg,

71% yield) was isolated as off-white solid after purification from flash column chromatography using

hexane and ethyl acetate (10:3).

"H NMR (400 MHz, CDCls): ¢ 8.44 (d, J=2.4 z, 1H), 8.08 (dd, J= 8.4, 2.8 Hz, 1H), 7.50 (d, J=9.2 Hz,
1H), 4.85 (s, 2H) ppm.

13C NMR {'H} (100 MHz, CDCLy): § 146.9, 140.4, 138.7, 130.0, 123.3, 122.9, 61.7 ppm.

Cl O Cl
OH 1 (5mol%) OH
s
K (10 mol%)
NO, PhSiH; (2 equiv.) NO,
3x THF, 24 h, rt 4x
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6. Solid state magnetic data of 2.

0 10 20 30 40 5
B / kOe

Figure S1. M/B plot for 2 at four different temperatures, exhibiting the magnetization is far below saturation
at 5 Tesla field strength. The field dependent magnetization experiment shows the magnetization saturation
at 2K as 1.2 Nug, which is far lower than the Brillouin function value of 3 (for pure high spin system) and

strongly supports the presence of large anisotropy in the system

—— Model A_Fit

%y T/ cm’ K mol™

0 75 150 225 300
T/K

Figure S2. Experimental y,,,T data for 2 and its fit taking account of the model A. As can be seen, the fit
is poor, thus indicating that model A (Figure 2d in main manuscript) is not the correct representation of

the electronic structure in 2.
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Since we have proposed that a spin cross-over (SCO) is essential in model B (towards explaining
the ground state of 2) to reach LS-Co(I) (S=1/2), we sought for experimental evidence for the SCO
phenomenon. Following is the plot of temperature-dependent hysteresis.

104
T 8
. 64
[ap]

5

. 7

-

=

= 24
04

0 75 150 225 300
T/K

Figure S3. Temperature dependent hysteresis in 2 to prove that the spin crossover is happening on Co(II)
center.

7. Detailed characterization of 1 and 1A

Figure S4. LUMO of 1 (left) and 1A (right). The isosurface value is set to 0.02 (e.bohr3)!" for depiction.
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8. C-H....m interaction in complex 1.

Figure S5. Packing diagram for 1, where the C—H of an axial THF ligand is interacting with the n-ring of
the PLY. This C—H(axial THF)...n(PLY ring) interaction is responsible partly for the gradual decrease of
susceptibility via intermolecular AF-coupling at low temperature regime. This is also further evidenced by
the modeling, giving a zJ* value of — 0.22 cm’'.

9. Control experiments for mechanistic investigation.

To proof the mechanistic course for the hydrosilylation reaction of benzoic acid, we performed several
stoichiometric reactions.

9a. Investigation into the radical nature of 1 catalyzed acid reduction.

To evaluate whether the hydrosilylation reaction of benzoic acid proceeded through a radical pathway, we
performed the reaction in presence of a radical scavenger (TEMPO). An oven dried reaction tube was
charged with 1 (14.83 mg, 0.025 mmol) and K (1.95 mg, 0.05 mmol) in 1.0 mL THF (1.0 mL) and the
reaction mixture was stirred at room temperature for 4 h. Then PhSiH; (123.3 pL mmol), benzoic acid (61
mg, 0.5 mmol) and TEMPO (0.5/1 mmol) were added to the reaction mixture and stirred at room
temperature for 24 h. Next, the reaction mixture was hydrolyzed by the drop-wise addition of 1.5 mL 2 (M)
NaOH solutions and stirred at room temperature for another 3 h and the reaction mixture was diluted with
water and the aqueous phase was extracted with Et,0 (15 mL). The organic layer was dried over MgSO,.
The solvent was removed under reduced pressure and characterized through '"H NMR in CDCls.
(0]
©)L0H 1 (5 mol%) o ©/\OH
K(10mol%)
3a(0.5mmol) THF (1.0mL),1t,24h  4a
PhSiH; (2 equiv.), TEMPO (1.0 mmol): no reaction

TEMPO (x equiv.)
2.0 (M) NaOH solution

Scheme S2. Inhibition of 1 catalyzed acid reduction in presence of TEMPO.
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9b. Radical trapping experiment through TEMPO adducts formation.

After confirming the radical nature of the hydrosilylation reaction, we probed Ph,SiH, to trap the TEMPO
adduct of Ph,SiH,. In an oven dried reaction tube 1 (59.3 mg, 0.1 mmol) and K (7.8 mg, 0.2 mmol) were
taken followed by addition of 1.0 mL THF (1.0 mL) and the reaction mixture was stirred at room
temperature for 4 h. Then Ph,SiH, (18.6 uL, 0.1 mmol) was added to the reaction mixture at room
temperature and stirred for 30 minutes. After that TEMPO (15.63 mg, 0.1 mmol) was added to it and stirred
for another 6 h and the reaction mixture was subjected to HRMS characterization in acetonitrile followed

by earlier report.S!7-S18

n 1 (0.1 mmol)

7[ jT Ph,SiH >

N 2 7K (0.2 mmol) / f;l \
o° THF (1.0 mL), 1t, 8 h

Ne:
(0.1 mmol) (0.1 mmol) SiHPh,
Mass =339.2011

Scheme S3. TEMPO adduct of Ph,Si radical.
9c. Synthesis of PLY Dimer (5).

To assess whether the hydrogen atom is stored in the redox active ligand (PLY) backbone, we have
performed the stoichiometric reaction of reduced cobalt complex 2 (201.3 mg, 0.3 mmol) and PhSiH; (74
pL, 0.6 mmol) in THF (1.0 mL) at room temperature for 10 h. 1.0 mL of 12(M) aqueous HCl was added
afterwards into the reaction mixture and stirred at room temperature for 1 h and the organic product was
extracted in Et,O. The PLY-dimer (5) was isolated through column chromatography using hexane: EtOAc
mixture as eluent (4:1). Upon successful isolation, PLY-dimer was crystallized in concentrated CHCIl; and

characterized through SCXRD, as well as 'H, '3C, DEPT-135 and HMQC NMR spectroscopies.

'H NMR (500 MHz, CDCLy): 6 12.71 (s, 1H), 7.64 (d, J = 9.0 Hz, 1H), 7.45 (d, J = 8.0 Hz, 1H), 7.08 (t, J
= 8.0 Hz, 1H), 6.94 (d, J= 8.0 Hz, 1H), 6.87 (d, J= 9.0 Hz, 1H), 3.65 — 3.64 (m, 1H), 3.20 — 3.10 (m, 2H)

BC{H} NMR (125 MHz, CDCls): 6 202.1, 161.9, 137.2, 130.9, 129.9, 129.1, 127.7, 126.4, 123.3, 118.7,
109.3, 45.2, 41.6 ppm. DEPT-135 NMR (125 MHz, CDCl): 6 137.2, 129.1, 127.7, 123.3, 118.7, 45.2,
41.6 ppm. ESI-MS: m/z calc. for Cy¢H304H [M+H]* 395.1283, found 395.1287.
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+
o O
N1/ K . THF, 1t, 10 h
CO—Co—O(] + PhSiH; —— >
JAY HCI (12 M)
O O 2 equiv.
@ PLY Dimer (5)
— ) - Yield = 48%
1 equiv.

Scheme S4. Synthesis of PLY dimer, 5.
9d. Mechanism of formation of PLY dimer.

To understand whether the redox equivalent is stored into the PLY (redox active) ligand in the form of C—
H bond, we have performed the stoichiometric reaction of 2 (67.1 mg, 0.1 mmol) and PhSiH; (24.7 puL, 0.2
mmol) in 0.6 mL THF-dg and stirred for 10 h inside screw cap vial at room temperature inside the N, filled
glove box and transferred the mixture to screw cap NMR tube. Then the NMR tube was taken out and 0.1
mL aqueous HCI [12(M)] was added to the reaction mixture and when an effervescence was observed.
Immediately, '"H NMR spectrum of the reaction mixture was recorded and a peak at & 4.56 ppm was
assigned to the H, gas in THF-dg. Once the 1H NMR spectrum was recorded after opening the NMR tube
cap, the peak at 6 4.56 ppm was vanished and it was confirmed further by checking '"H NMR. Based on
this observation as well as taking into consideration all analytical data including single crystal X-ray data,

the plausible mechanism for the formation of PLY-dimer was drawn below.

_ _2 _ - _ __2 _ _2
Cl ) W wa O
o o | o
[ w1 | S Y - H'o o e : Ho o -
N1/ SiH,Ph A/ i/ Y i/
C()—Ce\—o(j T’ i Q?’—/C{_OG — CO*CQ_OO +H—Cl——— = E)o—/c{—og + HTCI
o/ 0 . i o 0 0/ [ —(H+cr) o 0 !
PhSiH, + H K
<¢ 0 .8
RS SRR CE oS
6

PLY Dimer (5) O



Scheme S5. Plausible mechanism for the formation of PLY-dimer, 5.
9e. Synthesis of PLY Dimer-D, (5p).

When complex 2 was reacted with PhSiH; in THF, hydrogen atom from PhSiH; was stored in redox active
ligand backbone which was crystallographically chacterized. To prove this further by deuterium labelling
experiment, stoichiometric reaction of 2 (201.3 mg, 0.3 mmol) and PhSiD; (76 pL, 0.6 mmol) in THF (1.0
mL) at room temperature for 10 h was conducted. After this 1.0 mL of 12(M) aqueous HCI was added into
the reaction mixture and stirred at room temperature for 1 h. The organic product was extracted in Et,O.
The PLY-dimer-D, (Sp) was isolated through column chromatography using hexane: EtOAc mixture as
eluent (20:1). Upon successful isolation, PLY Dimer-D, was characterized through 'H, 1*C, DEPT-135, ?H
(Deuterium NMR) NMR spectroscopies and HRMS spectrometry.

2-

+
0O O
N1/ 2K . THF,1t,10h
CO_C"_OG 4+ PhSID, — "1y
/X HCI (12 M)
O O 2 equiv.

PLY Dimer-D2 (5)
('H, '3C, DEPT-135, 2H and HRMS)

D
) T
1 equiv.

Scheme S6. Synthesis of PLY Dimer-D2 (5p) from 2 using PhSiD;.

'H NMR (500 MHz, CDCLy): 6 13.09 (s, 1H), 7.97 (d, J= 9.0 Hz, 1H), 7.66 (d, J= 8.5 Hz, 1H), 7.41 (d, J
=7.0 Hz, 1H), 7.33 (t, J = 8.0 Hz, 1H), 7.15 (d, J= 9.0 Hz, 1H), 3.32 (m, 1H), 2.95 (m, 1.70 H) ppm.

3C{'H} NMR (125 MHz, CDCLy): § 203.8, 162.5, 138.1, 131.6, 130.6, 127.1, 126.7, 126.6, 123.9, 119.3,
110.2, 36.9, 27.3 (t, 'Jep = 20 Hz) ppm.

DEPT-135 NMR (125 MHz, CDCl;): 0 138.1, 126.7, 126.6, 124.0, 119.3, 37.0, 27.3 (t, 'Jcp=20 Hz)
ppm.

H{'H} NMR (61.4 MHz, CH,Cl,): 3.33 ppm.
2H NMR (61.4 MHz, CH,CL,): 3.32 (d, 2Jp5= 1.4 Hz) ppm.

HRMS: m/z calc. for C,H sD,04Na [M+Na]* 419.1228, found 419.1216.
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9f. Synthesis and characterization of byproduct Silanol.

In an oven dried reaction tube, 2 (33.6 mg, 0.05 mmol) and PhSiH; (123.3 uL, 1.0 mmol) were charged
followed by the addition of 1.0 mL THF and stirred it for 30 minutes at room temperature. Then benzoic
acid (61.1 mg, 0.5 mmol) was added to the reaction mixture and stirred at room temperature for 18 h. Next
the reaction mixture was dried in Schlenk line and extracted from dry hexane and removed the solvent in
reduced pressure to afford the byproduct phenylsilanol which was further characterized through NMR

spectroscopy.S!9- 520

()
2 (10 mol%)
OH + PhSiH; ——— > PhSiH,OH
5 . THF, rt, 18 h
1 equiv. SV traction from  Phenylsilanol

Scheme S7. Synthesis of byproduct phenylsilanol.
9g. Isolation of hydrosilylation product of benzoic acid.

To identify the benzoic acid and benzaldehyde hydrosilylation product, an oven dried reaction tube was
charged with doubly reduced product 2 (33.6 mg, 0.05 mmol, 10 mol%) and PhSiH; (123.3 pL, 1.0 mmol)
followed by the addition of 1.0 mL THF and the reaction mixture was stirred for 30 minutes at room
temperature. Then benzoic acid (61.1 mg, 0.5 mmol) was added to the reaction mixture and stirred at room
temperature for 18 h. Next the reaction mixture was dried in Schlenk line and washed with dry hexane and
the residue was extracted with hexane: Et,O (2:1). Then the solvent was removed in reduced pressure to
afford the desired hydrosilylation product which was further characterized through mass spectrometry and

NMR spectroscopy following an earlier report.S?!

The same procedure was followed for the hydrosilylation of benzaldehyde.

(o)
- 2 (10 mol%) _ _2
PhSiH; ——— > PhSiH H,Ph i
v ’ 2 "3 TTHF, i, 18 SHOCILER: + PRSIOCHLPR); 000
1 equiv. AUV extraction from .
hexane:Et,0 (2:1) . /0 K
O—Co—0O
} Sins
2 (10 mol%)
b) H 4 PhSiH; ——————>PhSiH(OCH,Ph); + PhSi(OCH,Ph); @oq
1 equiv. 2 equiv. extraction from Yield =50% Yield = 50% L : a

hexane:Et,O (2:1)

Scheme S8. Synthesis of hydrosilylation product, 9 from both benzoic acid and benzaldehyde.
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9h. Method for Reduction of Benzoic Acid in presence of PhSiD;.

Inside a N, filled glovebox, an oven dried reaction tube was charged with two electron reduced catalyst 2
(16.8 mg, 0.025 mmol, 5 mol%) and dry THF (1.5 mL) and then PhSiD; (126.7 uL, 1.0 mmol) was added
to the reaction mixture followed by addition of the corresponding carboxylic acids (0.5 mmol). The reaction
mixture was stirred at room temperature for another 20 h and after completion of the reaction, the
hydrosilylated product was hydrolyzed by drop-wise addition of 1.5 mL 2 M NaOH solutions. Then, the
aqueous phase was extracted with Et,O/EtOAc (15 mL). The organic layer was washed with brine and dried
over MgSO,. The solvent was removed under reduced pressure and the desired product was purified by
flash column chromatography on silica gel. Copious amount of proteo, duetereo scrambled benzyl alcohol
(4p) was obtained along with some proteo-only variety (4). 4 forms in the reaction mixture owing to

spontaneous exchange of deuterium in PhSiD; with the solvent over time.

(0] H H H D
2 (5 mol%) OH H
OH + PhSiD;, —————> ©)< + o
THF, 24 h, 1t
3 (2 equiv.) 4 4

9i. Role of Reducing Agent K in Reduction of Benzoic Acid.

To investigate whether potassium is more intimately involved in the reaction mechanism, we have
performed a cation exchange reaction. Accordingly, 2 was treated with large excess (~10 equivalent) of
sodium pivalate (50 mol%) and stirred for 24 hours to ensure that the potassium is getting replaced with

sodium. The modified catalyst is equally efficient in hydrosilylating carboxylic acids in similar yield, 86%.
(o)

2 (5 mol% H
OH - PhSiH; (_ : i > ©/\°
' sodium pivalate
(2equiv.) (50 mol%) 4
THEF, 24 h, rt 86%

Control experiment to prove that sodium-based reaction failed due to kinetic inhibition

We hypothesize that the failure of sodium-based reduction stems from the kinetic reason although
thermodynamically it is capable of reducing 1 given its reduction potential. To prove this, 1 was sonicated
with 2 equivalent of metallic sodium for 4 hours and the resulting reduced complex was utilized for the

reduction of benzoic acid. Under the same reaction conditions benzyl alcohol was formed in 34% yield.
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(o)

1 (5 mol% H
OH + PhSiH, ( I ©/\°
. Na (15 mol%)
3 (2equiv) gonicationforah 4
THF, 24 h, rt 34%

10. X-ray crystallographic details.
Single crystals of compounds 1 and 5 were mounted on a glass pip. Intensity data were collected on a
SuperNova, Dual, Mo at zero, Eos diffractometer. The crystals were kept at 100K during data collection.
Atomic coordinates, isotropic and anisotropic displacement parameters of all the non-hydrogen atoms of
two compounds were refined using Olex2,52? and the structure was solved with the SuperflipS?? structure
solution program using Charge Flipping and refined with the ShelXL5?*refinement package using Least
Squares minimization. Structure graphics shown in the figures were created using the Olex2 and X-Seed

software package version 2.0.5%

Figure S6. Views of the molecular structures of 1 (left) and 5 (right). Ellipsoids are set at 50% probability
level; hydrogen atoms of 1 have been omitted for the sake of clarity.

Table S2. Crystallographic and structure refinement data for complexes 1 and 5

Complex 1 5

CCDC No 1828004 1846773
Formula C34 H30 06 Co C26 ng 04
Fw 593.51 393.69
Crystal System Monoclinic orthorhombic
Space group P2i/m Pccn
al[A] 9.6119(5) 7.3790(5)
b[A] 16.0078(7) 14.8543(10)
c[A] 12.0749(7) 16.8845(10)
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a[°] 90 90.00
L1 94.068(6) 90.00
y [°] 90 90.00
VA3 1853.23(17) 1850.7(2)
Z 2 4
A[A] 0.71073 0.71073
Pealed [gem3] 1.0636 1.413
F1000] 615.0820 821
# [mm] 3.918 0.095
01°] 5.38-66.32 2.41-25.03
index ranges —-9<h <11 —8<h <8
—18<k <15 -17<k <15
—14<1<14 —-19<1<20
T[K] 100 100
R1 0.0489 0.0430
wR2 0.1398 0.1040
Rierge 0.0608 0.0526
Parameters 188 147
GOF 0.9725 1.054
reflns total 7256 10323
unique reflns 3218 1635
Obsdreflns 2514 1372
Table S3.Selected bond distances (A) and angles (°) observed in 1
Bond Distance Bond Angles
Co(1)-0(2) 2.0101(18) 0(2)-Co(1)-0(2) 180.0
Co(1)-0(1) 2.0092(19) 0(1)-Co(1)-0(2) 92.60(7)
Co(1)-0(3) 2.2102) 0(1)-Co(1)-0(1) 180.0
0(2)-C(9) 1.276(3) 0(3)-Co(1)-0(2) 90.55(8)
0(1)-C(1) 1271(3) 0(3)-Co(1)-0(1) 88.97(9)
C(9A)-C(9) 1.429(4) 0(3)-Co(1)-0(3) 180.0
C(9A)-C(1) 1.434(4) C(9A)-C(9)-0(2) 125.2(2)
C(9)-C(8) 1.449(4) C(8)-C(9)-0(2) 116.5(3)
C(1)-C(2) 1.438(4) C(1)-C(9A)-C(9) 122.1(2)
C(8)-C(9)-C(9A) 118.3(3)
C(2)-C(1)-0(1) 116.9(3)
C(2)-C(1)-C(9A) 118.2(2)
Table S4. Selected bond distances (A) and angles (°) observed in 5
Bond Distance Bond Angles
0(2)-C(11) 1.339(2) 0(1)-C(1)-C(12) 121.64(17)
0(1)-C(1) 1.254(2) 0(2)-C(11)-C(12) 121.24(16)
C(2)-C(1) 1.488(3) C(11)-C(12)-C(1) 120.28(16)
C(12)-C(1) 1.449(2) 0(1)-C(1)-C(2) 120.75(15)
C(12)-C(11) 1.392(2) 0(2)-C(11)-C(10) 118.35(17)
C(4)-C(5) 1.376(2) C(1)-C(2)-C(3A) 113.30(15)




C(6)-C(5) 1.397(2) C(3B)-C(2)-C(1) 117.5(6)
C(2)-C(3A) 1.553(4) C(2)-C(3A)-C(3A) 111.02)
C(2)-C(3B) 1.198(12) C(4)-C(3A)-C(3A) 112.73)
C(4)-C(3A) 1.530(3) C(5)-C(4)-C(3A) 121.15(18)
C(4)-C(3B) 1.547(12) C(5)-C(4)-C(3B) 125.1(6)
C(3A)-C(A) | L571(8) C(4)-C(5)-C(6) 121.12(18)
C(7)-C(6)-C(5) 120.38(17)
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11. NMR data of benzyl alcohol derivatives after reduction of various carboxylic acids.
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Figure S7. '"H NMR spectrum of benzyl alcohol, 4a recorded in CDCl;.
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Figure S8. 3C NMR spectrum of benzyl alcohol, 4a recorded in CDCls;.
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Figure S10. 3C NMR spectrum of 4-methylbenzyl alcohol, 4b recorded in CDCl;.
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Figure S12. 3C NMR spectrum of 4-methoxybenzyl alcohol, 4¢ recorded in CDCls.
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Figure S14. 3C NMR spectrum of 4-chlorobenzyl alcohol, 4d recorded in CDCls.
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Figure S17. 'H NMR spectrum of 4-iodobenzyl alcohol, 4f recorded in CDCl;.
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Figure S18. 3C NMR spectrum of 4-iodobenzyl alcohol, 4f recorded in CDCl;.
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Figure S19. '"H NMR spectrum of 4-(trifluoromethyl)benzyl alcohol, 4g recorded in CDCl;.
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Figure S20. 3C NMR spectrum of 4-(trifluoromethyl)benzyl alcohol, 4g recorded in CDCls.
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Figure S21. '’F NMR spectrum of 4-(trifluoromethyl)benzyl alcohol, 4g recorded in CDCls.
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Figure S22. 'H NMR spectrum of 4-nitrobenzyl alcohol, 4h recorded in CDCl;.
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Figure S23. 3C NMR spectrum of 4-nitrobenzyl alcohol, 4h recorded in CDCls.
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Figure S24. 'H NMR spectrum of 4-cyanobenzyl alcohol, 4i recorded in CDCls;.
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Figure S25. 3C NMR spectrum of 4-cyanobenzyl alcohol, 4i recorded in CDCls.
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Figure S26. "H NMR spectrum of mixture of 4-(hydroxymethyl)benzaldehyde / 1,4-phenylenedimethanol
(2/1), 4j recorded in CDCls.
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Figure S27. 3C NMR of mixture of 4-(hydroxymethyl)benzaldehyde / 1,4-phenylenedimethanol (2/1), 4j
in CDCls.
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Figure S28. '"H NMR spectrum of 4-vinylbenzyl alcohol, 4k recorded in CDCl;.
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Figure S30. '"H NMR spectrum of 3-methylbenzyl alcohol, 41 recorded in CDCl;.
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Figure S31. 3C NMR spectrum of 3-methylbenzyl alcohol, 41 recorded in CDCls;.
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Figure S32. 'H NMR spectrum of 3-bromobenzyl alcohol, 4n recorded in CDCl;.
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Figure S33. 3C NMR spectrum of 3-bromobenzyl alcohol, 4n recorded in CDCl;.
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Figure S34. 'H NMR spectrum of 2-methoxybenzyl alcohol, 40 recorded in CDCls.
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Figure S35. 3C NMR spectrum of 2-methoxybenzyl alcohol, 40 recorded in CDCl;.
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Figure S36. 'H NMR spectrum of 2-chlorobenzyl alcohol, 4p recorded in CDCl;.

©\/\OH
(o]

lOII].ﬂ l‘)(lb.[l lﬁi!l.ﬂ l?(ll.(l lﬁ(]l.(l lS(]I.(I 144]).0 I.Nll.ﬂ IZlI].ﬂ Il(ll.ﬂ I(NI].O ‘}ﬂl.l'l H(II.O i 70‘.0 ﬁl)l.() S(\I.O 40‘.0 Jﬂl.(l 20‘.0 ]0‘.0

138.0976
6915
3162
8204
7156
9993

77.3146
77.0000
76.6758
62.8411

Figure S37. 3C NMR spectrum of 2-chlorobenzyl alcohol, 4p recorded in CDCls.
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Figure S38. 'H NMR spectrum of 2-bromobenzyl alcohol, 4q recorded in CDCl;.
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Figure S39. 'H NMR spectrum of 2-bromobenzyl alcohol, 4q recorded in CDCl;.
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Figure S41. 3C NMR spectrum of 2-iodobenzyl alcohol, 4r recorded in CDCl;.
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Figure S43. 3C NMR spectrum of 2,6-dimethylbenzyl alcohol, 4s recorded in CDCls.
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Figure S46. 'H NMR spectrum of 3,4,5-trimethoxybenzyl alcohol, 4v recorded in CDCls.
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Figure S47. 3C NMR spectrum of 3,4,5-trimethoxybenzyl alcohol, 4v recorded in CDCl;.
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Figure S48. 'H NMR spectrum of 4-chloro-3-nitrobenzyl alcohol, 4w recorded in CDCl;.
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Figure S49. 3C NMR spectrum of 4-chloro-3-nitrobenzyl alcohol, 4w recorded in CDCl;.
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Figure S50. 'H NMR spectrum of 2-chloro-5-nitrobenzyl alcohol, 4x recorded in CDCls.
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Figure S51. 3C NMR spectrum of 2-chloro-5-nitrobenzyl alcohol, 4x recorded in CDCl;.
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12. Spectroscopic characterization of stoichiometric reaction.

12a. Radical trapping experiment through TEMPO adducts formation.
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Figure S52. TEMPO trapped Ph,SiH radical.
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12b. NMR spectra of PLY-dimer (5).
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Figure S53. 'H NMR spectrum of PLY-dimer, 5 recorded in CDCl;.
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Figure S54. 3C NMR spectrum of PLY-dimer, 5 recorded in CDCls;.

210

S52



© GO

o SNOoog oo
T mhAo =3
P~ @ MOo =0
® NN g
- T <+ =
I Yl o I

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

210 200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30

Figure S55. DEPT-135 NMR spectrum of PLY-dimer, 5 recorded in CDCls.
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Figure S56. HMQC NMR of PLY-dimer, 5 in CDCls.
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NMR spectrum of 9-hydroxyphenalenone.5>¢
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Figure S57. 'H NMR spectrum of 9-hydroxyphenalenone recorded in CDCl;.

12¢. Detection of H, gas through '"H NMR spectroscopy.
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Figure S58. Stack plot of recorded '"H NMR spectrum in THF-dg for detection of dihydrogen gas
formation in a tightly closed NMR tube and immediately recorded 'H NMR spectrum after removal of

NMR tube cap in THF-ds.
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12d. NMR spectra of PLY Dimer-D2 (5p).
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Figure S59. 'H NMR spectrum of PLY dimer-D,, 5y recorded in CDCls.
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Figure S60. 3C NMR spectrum of PLY dimer-D,, 5y recorded in CDCls.
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Figure S61. Zoomed version of 3C NMR spectrum (40-20 ppm) of PLY dimer-D,, 5y recorded in
CDCl.
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Figure S62. DEPT-135 NMR spectrum of PLY dimer-D,, 5p recorded in CDCl;.
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Figure S63. Zoomed version of DEPT-135 NMR spectrum from 40-23 ppm of PLY dimer-D,, 5p
recorded in CDCl;.
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Figure S64. 2H{'H} NMR spectrum of PLY dimer-D,, 5y recorded in dichloromethane.
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Figure S65. ’H NMR spectrum of PLY dimer-D,, 5 recorded in dichloromethane.
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Figure S66. HRMS spectrometry of PLY Dimer-D,, 5p.
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12e. NMR characterization of byproduct silanol.
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Figure S67. '"H NMR spectrum of reaction mixture revealing phenylsilanol and silylether recorded in

C6D5.
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Figure S68. Si NMR spectrum of reaction mixture reveals phenylsilanol and silylether recorded in
CsDg.
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Figure S69. °Si NMR spectrum of phenylsilanol recorded in C4Ds.

S61



12f. NMR characterization of hydrosilylated product (9) of benzoic acid.
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Figure S70. '"H NMR spectrum of hydrosilylated product, 9 recorded in C¢D¢ generating from benzoic

acid.
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Figure S71. 3C NMR spectrum of hydrosilylated product, 9 recorded in C¢Ds.
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12g. Characterization of deuterium scrambling experiment
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Figure S72. '"HNMR spectrum for mixture of PhCH,OH (4) and PhCHDOH (4p) recorded in CDCl;, when

the catalytic reaction was performed in THF.
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Figure S73. Zoomed version of '"H NMR spectrum (4.80 — 4.60) ppm for mixture of Ph\CH,OH (4) and
PhCHDOH (4p) recorded in CDCl;, when the catalytic reaction was performed in THF.
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Figure S74. '"HNMR spectrum for mixture of PhCH,OH (4) and Ph\CHDOH (4p) recorded in CDCl;, when

the catalytic reaction was performed in THF-ds.
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Figure S75. 3C NMR spectrum for mixture of PhnCH,OH (4) and PhCHDOH (4p) recorded in CDCl; and

zoomed version of 3C (67— 64 ppm) is shown in inset.
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Figure S76. ’H NMR spectrum for mixture of PhCH,OH (4) and PhCHDOH (4p) recorded in
Dichloromethane.
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Figure S77. HRMS spectrometry for mixture of PhCH,OH (4) and PnCHDOH (4p).
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13. Computational Details
All calculations were carried out using Density Functional Theory as implemented in the Gaussian 095%7

quantum chemistry programs. The geometries of stationary points were optimized with the generalized
gradient approximation (GGA) by means of the Becke exchange functional along with Lee, Yang, Parr
correlation functional (LYP). We used double-( basis set with the relativistic effective core potential of Hay
and Wadt (LANL2DZ) for the cobalt atom and 6-31+G(d) basis set for other elements (H, C, O). The
geometries were optimized without any symmetry constraints. For the optimization, full model was chosen
with furan as the weakly coordinating ligand. The symmetry broken DFT solution was detected using the
Gaussian keyword Stable=opt. Harmonic force constants were computed at the optimized geometries to
characterize the stationary points as minima. The molecular orbitals were visualized and spin density was

plotted using Gaussview.

Coordinates for calculated structures:

—

o T T mT - O O O a0 o0 0o o oo o a0

3.48767100
2.69793600
3.39990700
4.83504000
5.57220800
4.84606200
2.69794400
5.57221700
4.84607900
3.48768800
6.97622400
7.68003400
6.97621600
7.51323600
8.76596200
2.92811000
5.40935800
2.92813400

-0.00014400
-0.00006700
0.00000300
-0.00000700
-0.00008500
-0.00015300
0.00008300
0.00006100
0.00014000
0.00015100
0.00004900
-0.00002800
-0.00009500
-0.00015500
-0.00003600
-0.00019600
-0.00021300
0.00021100

-2.47992300
-1.26433100
0.00003300
0.00002800
-1.22387600
-2.45963500
1.26440300
1.22392600
2.45969000
2.47998900
1.20213400
0.00001800
-1.20209300
-2.14799100
0.00001400
-3.41034100
-3.39073200
3.41041000
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-6.97622500
-5.57221700
-4.84607900
-7.68003400
-4.83504000
-5.57220800
-6.97621600
-4.84606200
-5.40935800
-3.48767100
-2.69793600
-3.39990700
-2.69794400
-3.48768900
-2.92813500
-8.76596300
-7.51323600
-2.92811100
5.40938200
7.51325100
-5.40938200
-7.51325100
-1.42731600
-1.42732600

1.42731600

1.42732700
-0.00015000
-0.00010500
-0.00027500
0.00008900
-0.00019400
0.00017800

0.00006700
0.00007700
0.00017700
-0.00003000
-0.00001300
-0.00011100
-0.00011800
-0.00020200
-0.00027700
-0.00019500
-0.00009600
-0.00000300
0.00009800
0.00018700
0.00026100
-0.00003600
-0.00019500
-0.00026200
0.00019300
0.00010200
0.00024500
0.00013700
-0.00009700
0.00011700
-0.00006600
0.00009900
3.16756700
4.46900700
2.64953800
4.46878100
5.33065300
5.33022300

1.20213500
1.22392800
2.45969200
0.00001900
0.00002900
-1.22387400
-1.20209200
-2.45963300
-3.39073100
-2.47992200
-1.26433000
0.00003500
1.26440400
2.47999000
3.41041200
0.00001600
-2.14798900
-3.41033900
3.39078400
2.14802800
3.39078500
2.14802900
-1.40700800
1.40709200
-1.40701000
1.40709000
1.10660500
0.71911600
2.05213300
-0.72009100
1.37196200
-1.37320600
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-0.00004100
-0.00001800
-0.00008600
0.00004000
-0.00004300
0.00006800
0.00013400
0.00005700
-0.00000700
0.00000600
0.00025900
0.00010000
0.00000000

3.54157000
2.75419000
3.46015000
4.90839700
5.66290400
4.93630400
2.72998900
5.64025800
4.89106900
3.49789900
7.07345300
7.78117300
7.09569000
7.64805300
8.87985100
2.98896400
5.49989600

-3.16735400
-4.46885900
-2.64916200
-4.46887600
-5.33039600
-5.33042800
3.16722000
-3.16738000
2.35808000
-2.35805400
2.64889100
-2.64921400
0.00001400

0.00174600

0.00111300
-0.00044600
-0.00130900
-0.00065600

0.00089300
-0.00106600
-0.00283400
-0.00340100
-0.00253900
-0.00368900
-0.00305400
-0.00155400
-0.00103900
-0.00372400

0.00288200

0.00139400

-1.10675500
-0.71948500
-2.05219400
0.71972200
-1.37247500
1.37269200
-1.10717200
1.10702200
-0.00015600
0.00014300
-2.05253600
2.05247500
0.00005000

-2.45249100
-1.25569400
0.02358800
0.03597500
-1.20508000
-2.43202500
1.28953300
1.28985700
2.50362900
2.49992900
1.27340700
0.06198200
-1.16254000
-2.11085800
0.07197900
-3.39856300
-3.37515300
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2.92866600
-7.09449400
-5.66171200
-4.93518800
-7.77990900
-4.90713400
-5.63892500
-7.07211800
-4.88966800
-5.43680100
-3.49650700
-2.72864500
-3.45888500
-2.75300500
-3.54044900
-2.98789500
-8.87858500
-7.60698300
-2.92721900

5.43824900

7.60837400
-5.49883400
-7.64690900
-1.41592900
-1.43811400

1.43931700

1.41726600
-0.90818800
-0.59346000
-1.68766700

0.59078900
-1.13620100

-0.00297200
-0.00059800
0.00021400
0.00152400
-0.00185400
-0.00028100
-0.00155100
-0.00232600
-0.00195700
-0.00289600
-0.00119600
-0.00000900
0.00047000
0.00183900
0.00231800
0.00330000
-0.00246200
-0.00329200
-0.00151500
-0.00454000
-0.00484600
0.00189500
-0.00020900
0.00059500
0.00266600
0.00197200
-0.00033200
3.69148500
5.01126200
3.16234400
5.01297300
5.87697700

3.43575300
1.16123400
1.20385500
2.43084500
-0.06332700
-0.03715800
-1.29107700
-1.27470900
-2.50481200
-3.45761400
-2.50103700
-1.29059800
-0.02469400
1.25463200
2.45138900
3.39749100
-0.07338700
-2.23296400
-3.43682700
3.45640500
2.23163000
3.37394000
2.10952100
-1.39424200
1.38077900
-1.38176900
1.39322900
0.63849100
0.41726400
1.17866300
-0.41203400
0.79500600
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1.13190500
0.90864800
0.58934600
1.69266000
-0.59987300
1.13206400
-1.14554200
0.90797800
-0.91470000
0.00064400
-0.00166400
1.68847100
-1.69692400
0.00068800

-3.40837000
-2.63059000
-3.33223300
-4.76967400
-5.51822800
-4.79309800
-2.60170400
-5.49276100
-4.74165300
-3.35962200
-6.91525600
-7.61807900
-6.94076100
-7.49116200
-8.70918100
-2.85798700

5.88024900
-3.69291400
-5.01156000
-3.16668700
-5.00901100
-5.87921000
-5.87433500
3.69410300
-3.68901400

2.88053800
-2.87868400

3.16724200
-3.15942100

0.00126300

-0.00073500

0.00138300
-0.00006800
-0.00309000
-0.00489600
-0.00366800

0.00151700
-0.00436500
-0.00262900

0.00010500
-0.00730500
-0.00900700
-0.00785000
-0.00920200
-0.01127800

0.00025400

-0.78852900
-0.63018000
-0.40876800
-1.16662600
0.41337300
-0.78208300
0.78777700
-0.63515000
0.63313200
0.00106500
0.00092600
-1.17608500
1.16887700
-0.00047100

2.42738600
1.23751800
-0.02534400
-0.03918400
1.19190100
2.40971100
-1.27409000
-1.28437900
-2.48778100
-2.47935000
-1.27113400
-0.06843100
1.14878300
2.08939100
-0.07986500
3.36623300
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-5.34944700
-2.79110800
6.94078800
5.51825300
4.79314200
7.61808500
4.76968300
5.49275100
6.91525000
4.74162600
5.28001000
3.35959100
2.60169300
3.33223900
2.63062500
3.40840500
2.85803700
8.70918800
7.44589700
2.79106400
-5.28005300
-7.44591700
5.34949800
7.49120400
1.30411900
1.32798700
-1.32798100
-1.30414100
0.74745000
0.48909000
1.39105200
-0.49058000

-0.00509700
0.00131200
-0.00710500
-0.00410200
-0.00253200
-0.00856800
-0.00258300
-0.00415100
-0.00712600
-0.00264200
-0.00379500
0.00012600
0.00178300
0.00046500
0.00229300
0.00046900
0.00173400
-0.01087100
-0.00829200
0.00115000
-0.00356900
-0.00824300
-0.00374100
-0.00824000
0.00431300
0.00561300
0.00458800
0.00406400
3.33035500
4.63915400
2.80312700
4.63973900

3.34795800
-3.40681000
-1.14821200
-1.19135200
-2.40916700

0.06901300

0.03972700

1.28493300

1.27170700

2.48832100

3.43708100
2.47986900

1.27460500
0.02586900
-1.23700100
-2.42685200
-3.36570900

0.08046200

2.22355900

3.40732200
-3.43653200
-2.22297900
-3.34740900
-2.08881200

1.37635600
-1.36383400

1.36433400
-1.37585300
-0.80637400
-0.52781200
-1.49324700

0.52578200
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0.93895500
-0.94028000
-0.75314100
-0.49225000
-1.40191200

0.49471300
-0.94505100

0.94822900
-0.74919900

0.75452400
-0.00095400

0.00036200
-1.39297700

1.40284500
-0.00001100

5.49814600
5.49926100
-3.32480000
-4.63320200
-2.79888500
-4.63227900
-5.49285400
-5.49108900
3.33124600
-3.32339200
2.53297700
-2.52620900
2.80483000
-2.79626200
0.00457800

-1.00805200
1.00522900
0.79982300
0.52178000
1.48284000

-0.52496200
0.99805900

-1.00207700
0.80553300

-0.80173300

-0.00004700

-0.00055800
1.49286500

-1.48424000
0.00025600
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