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|. General Information

Chemicals and anhydrous solvents were purchased from commercial suppliers and used as
received. Commercialnavailablesubstratesvere synthesized according to literatu®e3(t,*
S-3wh). H NMR, 3C NMR, %F NMR spectra were recorded on a Bruker -#AM00 (400
MHZ) or AMX500 (500 MHz) spectrometer. Chemical shifts were calibrated using residual
undeuterated solvent as an internal reference (€B3Q@6 ppmH NMR, 77.16 ppnt*C NMR;
DMSO-ds: *H NMR, 2.50 ppmt3C NMR 40.00 ppm Multiplicity was indicatedas follows: s
(singlet), d (doublet), t (triplet), g (quartet), m (multiplet), dd (doublet of doublet), brs (broad
singlet). Highresolution mass spectra (HRMS) were obtained on a Finnigan/MAT 95XL
spectrometer. GC analysis was performed on Aglilent Z8&2®977E GGMS. The Kessil
PR160 seried fax= 390 nm, 40 W) were used as the purple LED light source for the batch
and continuous$low reactions. Allcatalytic reactions were carried out in Schlenk tubes (20
mL) under an argon atmosphere with magnétrciisg after repeated freezmmpthaw. The
isolated yield was the purified state by flash chromatography over silica gel.

[I. Optimization for Reductive A midation

Supp!l e mBableé S Optimization ofsolvents.

©\ TBADT (2 mol%) H-Si(OCH3),CH3 (2.5 equiv.) ©\ Q
NO, JJV Solvent (0.05 M) 2*40W LEDs (390 nm), 30 °C, 24 h> H)IW
0.1 mmol 0.3 mmol
Entry Solvent Conv. (%)@ Yield (%)@

1 CH3CN 100 40

2 acetone 70 <10

3 t-BuOH 56 <10

4 EtOAc 20 <10

5 DCM 30 <10

6 DMA 15 <10

aConversions and yields based on analysis of the '"H NMR spectra of the crude product mixture using CH,Br, as
an internal standard.



Suppl e mEableé S2 Ewaluation ofdifferent silanes as the reductants.

Q TBADT (2 mol%), Reductant (2.5 equiv.) o
+ o N
NO, H CH3CN (0.05 M), 2*40W LEDs (390 nm), 30 °C, 24 h ™

0.1 mmol 0.3 mmol
Entry Reductant Conv. (%)@ Yield (%)@
1 H-SiTMS; 100 25
2 Ph,SiH, 100 24
3 PhSiHg 100 15
4 H-Si(OCHj3), 100 14
5 H-SiEt, 100 36
6 H-Si(OCH3),CHs 100 40

aConversions and yields based on analysis of the '"H NMR spectra of the crude product mixture using CH,Br, as
an internal standard.

Suppl e mEableé B Ewaluation ofadditives.

Q TBADT (2 mol%), Additives (30 mol%) Q
+ H >
NO, H-Si(OCH3),CH3 (2.5 equiv.), CH3CN (0.05 M) N

0.1 mmol 0.3 mmol 2*40W LEDs (390 nm), 30 °C, 24 h "
Entry Additives Conv. (%)@ Yield (%)@
1 CF3;COOH 100 81
2 H,S0, 30 21
3 HCI 35 23
4 CF3SO3H 25 15
5 HCOOH 100 43
6 CH3COOH 100 41
7 Na,CO3 100 40
8 NaHCOj3 100 38

aConversions and yields based on the analysis of the '"H NMR spectra of the crude product mixture using CH,Br,
as an internal standard.



Suppl e meahle SA Evaluaton of theequivalent of additives and reaction temperatures.

9 TBADT (2 mol%), CF3COOH (30 mol%) O
+ oy >
NO, H-Si(OCH3),CH3; (2.5 equiv.), CH3CN (0.05 M) ”
1a

2a 2*40W LEDs (390 nm), 30 °C, 24 h
Entry Variation from standard conditions® Conv (%)® Yield (%)®
1 none 100 81
9 10 mol% TFA 100 74
3 20 mol% TFA 100 76
4 40 °C instead of 30 °C 100 72
5 50 °C instead of 30 °C 100 68
6 60 °C instead of 30 °C 100 58

aStandard conditions: 1a (0.1 mmol), 2a (3 equiv), TBADT (2 mol%), CF3COOH (30 mol%), H-Si(OCH3),CH3 (2.5
equiv.), CH3CN (2mL), purple LEDs, 30°C, 24h.

PConversions and yields based on the analysis of the '"H NMR spectra of the crude product mixture using CH,Br,
as an internal standard.

lll. General Procedures for TBADT-Catalyzed Reductive Amidation

General procedure:

o) TBADT (2 mol%), CF3COOH (30 mol%) o
+ —
NO, HJ\Q H-Si(OCH3),CHj3 (2.5 equiv.), CH;CN (0.05 M) N)b
2*40W LEDs (390 nm), 30 °C, 24 h
1 2 3

A 20 mL Schlenk tube equipped with a magneticlsir was charged with TBADT (0.002
mmol, 6.6 mg), nitroaren& (0.1 mmol),aldehyde2 (0.3 mmol), dimethoxy(methyl)silane
(0.25 mmol, 3%kL) and trifluoroacetic acid (0.03 mmol, 2%). Then, 2.0 mL of anhydrous
acetonitrile was added. The Schlenk tube was connected to Schlenk line angdireezeaw
was performed for three times to completely remove air inside the reaction mixture. Eventually
the Schlenk tube was refilled with an asphere of argon at room temperature and sealed. The
reactor wagradiated by 2 sets of 390 nm Kessil lampisen the reaction was running at ambient
temperature (~30 ) using a fan to cool down the reaction mixture and stopped after 24 h. The
reaction wa quenched by the triethylamine and then remove the solvent under reduced
pressure, the crude mixture was purified by silica gel column chromatography (eluent:
hexane/diethyl ether or hexane/ethyl acetate; 1.Q/1) to give the corresponding prodact



IV. M echanisticStudies

Evaluation of potential N-based intermediates

Supme et Bableg S5 Control experimentasingdifferentN-based starting material.

O TBADT (2 mol%), CF3COOH (30 mol%) 0
: -
H H-Si(OCH3),CHs (2.5 equiv.), CH3CN (0.05 M)

N
2a 2*40W LEDs (390 nm), 30 °C, 24 h H
Entry Variation from standard conditions(@ Conv. (%)®) Yield (%)®)
1 none 100 81
2 PhNO 100 82
3 Ph-NH, 0 0
Ph N’H
Ph\ <N 31 0
5 N— \Ph

8Standard conditions: N-based intermediate (0.1 mmol), 2a (3 equiv.), TBADT (2 mol%), CF3COOH (30 mol%), H-
Si(OCH3),CHj3 (2.5 equiv.), CH3CN (2mL), purple LEDs, 30°C, 24h.

bConversions and yields based on analysis of the 'TH NMR spectra of the crude product mixture using CH,Br, as
an internal standard.

Radical trapping experiments:

2 TBADT (2 mol%), CF;COOH (30 mol%) 0
+ H > N
o TEMPO (5 equiv.), H-Si(OCH3),CHs (2.5 equiv.), F
2
F CH4CN (0.05 M), 2*40W LEDs (390 nm), 30 °C, 24 h 5

detected by ESI-MS

A 20 mL Schlenk tube equipped with a magnetic stir bar was charged with TBADT (0.002
mmol, 6.6 mg), nitrobenzene (0.1 mmol, 4l0), 4-Fluorobenzaldehyd&.3 mmol, 32¢cL),
dimethoxy(methyl)silane (0.25 mmol, 21), trifluoroacetic acid (0.03 mmol, 2.6L) and
TEMPO (0.5 mmol, 78.1 mgYhen, 2.0 mL of anhydrous acetonitrile was added. The Schlenk
tube was connected to Schlenk line and fregpapthaw was performed for three times to
completely remove air inside the reaction mixture. Eventually the Schidke was refilled
with an atmosphere of argon at room temperature and sealed. The readteadiasd by 2
sets of 390 nm Kessil lampEhen the reaction was running at ambient temperature (~30
using a fan to cool down the reaction mixture and mdpafter 24 h. The reaction was
guenched by the triethylamine and then remove the solvent under reduced pressure, the crude
mixture was analyzed by EMS.
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Supp!l e megure 8rTyapping acyl radical by TEMPO.

Detection ofN-hydroxyamide.

2 TBADT (2 mol%), CFsCOOH (30 mol%) Q
+ H N
NO, H-Si(OCH3),CHs (2.5 equiv.), CHsCN (0.05 M) \
1a 2a

2*40W LEDs (390 nm), 30°C, 1 h

Suppl e megure 82 Detection ofN-hydroxyamideafter 1 h reaction.

A 20 mL Schlenk tube equipped with a magnetic stir bar was charged with TBADT (0.002
mmol, 6.6 mg), nitrobenzenka (0.1 mmol,10 ¢L), andaldehyde2a (0.3 mmol, 25¢L),
dimethoxy(methyl)silane (0.25 mmol, 21) and trifluoroacetic acid (0.03 mmol, 2¢%.).

Then, 2.0 mL of anhydrous acetonitrile was added. The Schlenk tube was connected to Schlenk
line and freezpumpthaw was performd for three times to completely remove air inside the
reaction mixture. Eventually the Schlenk tube was refilled with an atmosphere of argon at room
temperature and sealed. The reactor wadiated by 2 sets of 390 nm Kessil lamphen the
reaction wasunning at ambient temperature (~30 using a fan to cool down the reaction
mixture and stopped after 1 h. The reaction was quenched by the triethylamine and then remove
the solvent under reduced pressure, the crude mixture was purified by silica ugeh col
chromatography to give tié-hydroxyamides in 60% yield.



Supp !l e mEahle S6.Further control experiments.

o TBADT (2 mol%), CF;COOH (30 mol%) o
+ H >
NO, H-Si(OCHa;),CHs (2.5 equiv.), CH3CN (0.05 M) N
1a

2a 2*40W LEDs (390 nm), 30 °C, 24 h
Entry Variation from standard conditions® Conv (%)® Yield (%)®
1 without Silane >90 50
2 without CF3COOH >90 40
3 without Aldehyde 0 0
4 without TBADT 12 6
5 without light irridation >90 0

aStandard conditions: 1a (0.1 mmol), 2a (3 equiv), TBADT (2 mol%), CF3COOH (30 mol%), H-Si(OCH3),CH3 (2.5

equiv.), CH3CN (2mL), purple LEDs, 30°C, 24h.
bConversions and yields based on analysis of the 'TH NMR spectra of the crude product mixture using CH,Br, as

an internal standard.

Notably, without adding GJEOOH in the reactionT@able S§ entry 2, we isolate a major
byproduct9. The addition oCRCOOHImproves the yield and inhibits side reaction between
amide anion and aldehyde, demonstra@iigCOOHcould accelerate the process and increase

the reactivity.
o [0}
©\ TBADT (2 mol%), CF3COOH (30 mol%) ©\ o NJV
+ >
NO, HJV H-Si(OCH3),CHjs (2.5 equiv.), CH5CN (0.05 M) H% " HOJW

2*40W LEDs (390 nm), 30 °C, 24 h

0.1 mmol 0.3 mmol
40 % 9

23%

S7



Evaluation of the reduction of N-hydroxyamide.

Suppl e mEahle S¥.Ewaluation the reduction d&-hydroxyamide

o) additives ©\ O
N > NJ%
h CH;CN (0.05 M) 2*40 W LEDs (390 nm), 30 °C, 24 h H

OH

0.1 mmol 3a
Entry Additives Yield (%)@

1 H-Si(OCH3),CHs (2.5 equiv.) 30

2 cyclopropanecarboxaldehyde (3 equiv.) 35

3 TBADT (2 mol%), H-Si(OCH3),CHj (2.5 equiv.) 100

4 TBADT (2 mol%), cyclopropanecarboxaldehyde (3 equiv.) 100

5 H-Si(OCH3),CH3 (2.5 equiv.), cyclopropanecarboxaldehyde (3 equiv.) 68

6 H-Si(OCH3),CH3 (2.5 equiv.), without light <5

7 only with 390 nm UV-light 10

2Yields based on analysis of the "H NMR spectra of the crude product mixture using CH,Br, as an internal
standard.

2.5+

2.0+

—6 (0.1 M in MeCHN)

Intensity

0.5+

0.0

T T T T T T T T T T T T T
200 250 300 350 400 450 500
Wavelength/nm

Suppl e mEgure 8xUV-Vis spectrum oN-hydroxyamiddn MeCN
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9 TBADT (2 mol%), CF3COOH (30 mol%) o _o.J.o .o /O‘slz"OH
+ H : + S,' Sl‘ + '
NO, H-Si(OCH3),CHj (2.5 equiv.), CH3CN (0.05 M) NJV o O O

* o]
0.4 mmol 0.3 mmol 2*40W LEDs (390 nm), 30 °C, 24 h 8

Both detected by ESI-MS

Suppl e megure 84 Detection of siloxane and silanol byproducts.

A 20 mL Schlenk tube equipped with a magnetic stir bar was charged with TBADT (0.002
mmol, 6.6 mg), nitrobenzenka (0.1 mmol,10 €L), andaldehyde2a (0.3 mmol, 25¢L),
dimethoxy(methyl)silane (0.25 mmol, 21.) and trifluoroacetic acid (0.03 mmol, 2¢%.).

Then, 2.0 mL of anhydrous acetonitrile was added. The Schlenk tube was connected to Schlenk
line and freezgpumpthaw was performed for three times to completely remove air inside the
reaction mixture. Eventually the Schlenk tube was refilled withraospphere of argon at room
temperature and sealed. The reactor wadiated by 2 sets of 390 nm Kessil lampken the
reaction was running at ambient temperature (~30using a fan to cool down the reaction
mixture and stopped after 24 h. The reactiaswuenched by the triethylamine and then
remove the solvent under reduced pressure, the crude mixture was analyzed. ESI
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Suppl e megure 8 Detection of siloxanby ESIMS.
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p pl e mEgure 8& Detection of silandby ESIMS.
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Time scale

To examine the impact of light, we conducted experiments under alternating periods of

study

irradiation and darknes§&igure S7-S8). These resulted in a total interruption of the reaction
progress in the absence of light aeduperation of reactivity on further illumination, which

allows precise temporal control over the entire reaction period. These results demonstrate that
light is a necessary component of the reaction. Even though they do not definitively rule out a

radicd-chain process, the data show that any cpaipagation process must be sHwed.

)

2*40W LEDs (390 nm), 30 °C, 24 h

TBADT (2 mol%), CF3COOH (30 mol%) Q
NO, H-Si(OCH3),CH3 (2.5 equiv.), CH3CN (0.05 M) b
3a

1a

yield of 3a (%)

Suppl
time.

2a

Light ON/OFF experiments

100
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80 76
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20 21
10
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45

0 4 8 12 16 20 24 28
reaction time (h)

e miegure 87 Tyme profile of the Generation 8awith the light ON/OFF over
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Light ON/OFF experiments
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Supp!l e mEigute &8 Time profile of the Conversion of Nitrobenzene with the light
ON/OFF over time.
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