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1. Optimization of Reaction Condition: Reaction are performed with different equivalent of

Arnes and imides as well as different mol % of catalyst loading. (Table-1)
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Entry  Imide Arene Catalyst  Solvent  Yield

(equiv) (equiv) (mol %) (%)
1 1 1 1 5mL 55
2 1 1.2 1 5mL 60
3 1.2 1 1 5mL 55
4 1.3 1 0.5-1 8 mL 60
5 15 1 1 10 mL 35
6 2 1 1 10 mL 15
7 1 2 0.5-1 5mL 45
8 1 4 0.5-1 5mL 50
9 1 1 5 5mL 45

Table -1: Optimization of Reaction Condition

N.B. The limiting reactants used as 0.5 mmol (1 equivalent). All the reported yields are

isolated yields after purification.
2. Controlled Experiments:

To understand the mechanism insight some controlled experiment has been done with the
radical trapping experiments. The reaction in presence of TEMPO and BHT were suppressed
and produce trace amount of the coupling product, although we are unable to isolate the radical-
trapping adduct with TEMPO and BHT but detected by HRMS. These controlled experiments

support the radical-N cross coupling reaction.
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Scheme-1: Controlled radical-trapping experiment using TEMPO and BHT

3. UV-vis absorption spectrum of [Ir{(dF)(CF3)ppy}2(dtbpy)]PFs and imide (1a): UV-vis

spectra has been recorded on a Shimadzu 1800 instrument.
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UV-vis absorption s(15 UM in acetonitrile)

spectrum of [Ir{(dF)(CF3)ppy}2(dtbpy)]PFs
(15 uM in acetonitrile)
(Figure-1)
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4. UV-vis absorption spectrum of imide (1i): UV-vis spectra has been recorded on a

Shimadzu 1800 instrument.

0.5+

0 0

0.4 OaN SN
N-O

o

Absorbance
=
W
|

=
I
1

0.1+

0.0 T T ! T T T ' 1
300 350 400 450
Wavclength(nm)

UV-vis absorption spectrum of
imide (1i)(100 uM in acetonitrile)
(Figure-3)

5. Fluorescence quenching of [Ir{(dF)(CFs)ppy}(dtbpy)]PFs with varying concentration
of 1,3 dioxoisoindolin-2-yl 2-oxopyrrolidine-1-carboxylate (1a): Emission spectra has

been recorded on a Perkin Elmer LS55 Fluorescence instrument.

A stock solution of [Ir{(dF)(CF3)ppy}2(dtbpy)]PFs (0.1 mM) was prepared by dissolving 2.8
mg of [Ir{(dF)(CF3)ppy}(dtbpy)]PFs in 25 mL of acetonitrile. The catalyst stock solution of
the above concentration was distributed into five 10 mL standard flasks equally (1 mL in each
flasks). In the same way, stock solution of imide 1a (1 mM) was prepared by dissolving 6.8
mg of 1a in 25 mL of acetonitrile. From the above stock solution of imide 1a, 0 mL, 1.5 mL,
25 mL, 5 mL, and 8mL were pipetted out and added to the above five 10 mL slandered
volumetric flasks containing 1 mL of catalyst stock solution and diluted to 10 mL with
acetonitrile. The fluorescence spectrum of flask 1 containing only 0.01 mM Ir(I11)-catalyst was
measured by exciting at 420 nm (Aex) and emission was measured at 476 nm (Aem). Similarly,
fluorescence intensity of other solutions containing different concentration of imide (1a) was
measured (Figure-4). The details of decrease in fluorescence intensity by increased

concentration of imide (1a) are shown in below Table-2
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SL No Concentration of wavelength | o I lo/I
Imide (mM)

Ir(111) 0 476 126.978372 | 126.978372 |1

Al 0.15 476 126.978372 | 125.588657 | 1.01

A2 0.25 476 126.978372 | 126.978372 | 1.02

A3 0.55 476 126.978372 | 122.304842 | 1.04

A4 0.80 476 126.978372 | 120.129439 | 1.06

Table-2: Fluorescence quenching of Ir(111) with varying concentration Imide (1a)

Analysis of the above tabulated data using Stern-Volmer quenching kinetic equation and by
plotting lo/l on Y-axis with corresponding concentration of imide (1a) on X-axis resulted a
straight line (Figure-5). The slope of the curve was 0.0747 and the intercept on Y -axis is 0.999.
Incorporating the excited-state lifetime of [Ir{(dF)(CFs3)ppy}2(dtbpy)]PFs (10 = 2.3 uS = 2.3X

106 S)! in the slope, rate of quenching Kqwas measured as shown below-
lo/l =1 + Kqt [Q]
Where, lo/l = ratio of intensity of fluorescence without and with quencher concentration.
Kq = Rate constant for quenching, T = life time of catalyst, [Q] = concentration of quencher.
Here slope = Kqto
S0, 0.0747 = Kqto, or Kq=0.0747/ 10

=0.0747/[2.3 X10]

=3.2 X10* M1 st

So the measured experimental quenching rate constant (Kq) = 3.2 X104 Mt St
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Figure-4: Fluorescence quenching spectra of [Ir{(dF)(CF3)ppy}2(dtbpy)]PFs (0.01 mM) with
varying concentration of Imide (1a). All the samples excited at 420 nm (Aex) and emission was
measured at 476 nm (hem). Ir (111)-only Catalyst. A1 = 0.15 mM solution of imide 1a + catalyst
Ir(111) (0.01 mM); A2 = 0.25 mM solution of imide 1a + catalyst Ir(I1l) (0.01 mM); A3=0.5
mM solution of imide 1a + catalyst Ir(111) (0.01 mM); A4 = 0.8 mM solution of imide 1a +
catalyst Ir(111) (0.01 mM);
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Figure-5: Stern-Volmer plot [lo/l on Y-axis with corresponding concentration of imide (1a) on
X-axis] Intercept = 0.999; slope = .0747; R? = 0.9975;
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5. Unsuccessful attempts:
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HsCO H.CO QCHs
S H3CO - OCH,
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O T e
(0%) Donepezil (0 %) Papaverine (0 %)

6. Reaction setup- 5W blue LED light placed 2 cm below from the reaction flask and stirred

at room temperature

Figure-6: Photochemical reaction setup

7. Preparation of Imides: The following imides are synthesized using the general
experimental procedure (A) presented in the manuscript:

dry THF, R N-OH

. O O
X RT/Reflux(for 2-Pyrrolidione) X e A >_,\§/)\nx
/J:an 12h 0)y (1equiv) O R T \W-G \A
/ —_— - 1

(@) ~N
0 RN dry THF < 0
5 NQ RT, 12h o)

(1 equiv)

(1 equiv) N//\NJ\N/\\N
X = CH,, O = =/

n=1,2 (1 equiv)
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8. Preparation N-hydroxy phthalamides: The different derivative of N-hydroxy
phthalamides are prepared as follows- In a round bottom flask hydroxylamine hydrochloride
(1.1 equiv) and sodium acetate (1.35 equiv) was taken and then added acetic acid 1 ml/mmol
of phthalic anhydride used. Then the mixture was reflux for 30 minutes and then formed NaCl
was filtered and phthalic anhydride derivative (1 equiv) was dissolved in the filtrate and reflux
for additional 1h. After that the reaction mixture was poured into ice cold water. Then the
precipritate was collected by filtration and washed with cold water and dried in high vacuum
for 1h and used without purification.

O . O
N NH,OH.HCI (1.1 equiv) AN
Ry~ 0 >R N—OH
= AcOH (5 ml/gm) =
AcONa (1.35 equiv)
. 0 reflux 1h 0
(1 equiv)
0]
O O
Me Ci Br O,N
0 o © 0
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8. Details of Catalyst Used:?

PFg

PFg

[Ir(ppy}.(dtbpy)]PFg

[Ir{(dF)(CF3)ppy}.(dtbpy)]PFg

Eq;'V"" = -0.89 V vs SCE
Eq"""'=+1.21 V vs SCE

Amax = 380 nm
T=23ups

fac-Ir(ppy)s

Eq;p"V"" = -1.73 V vs SCE
Eq""" = +0.31 V vs SCE
Amax =375 nm

Rose Bengal
E42(RB*/°RB") =-0.68 V vs SCE
E4»(’RB/RB~) = +0.83 V vs SCE

Amax = 548 nm

Eq2"V"" = -0.96 V vs SCE

Eq;

MM =+0.66 V vs SCE

1=0.60 ps

Ru(bpy);?*

E, ;""" =-0.81 V vs SCE
Eq;""=+0.77 V vs SCE
Amax = 452 nm
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9. Ipso mechanism:
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6. HRMS of TEMPO adduct (From Reaction mixture) -

IDA Survey from MKG-22-107_Dr...nt 1, +IDA TOF MS (100 - 1000) _ TICfrom MKG-22-107_Dr. Manoj..nt 1, +IDA TOF MS (100 - 1000) Spectrum from MKG-22-107_Dr. M...MS (100 - 1000)from 0.157 min
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7. HRMS of BHT adduct (From reaction mixture)-

IDA Survey from MKG-22-108_Dr...nt 1, +IDA TOF MS (100 - 1000) ~ TIC from MKG-22-108_Dr. Manoj...nt 1, +IDA TOF MS (100-1000) Spectrum from MKG-22-108_Dr. M... 1000) from 0.053to 0.154 min

@RLr-%-The-axnl BRIEEE®
Spectrum from MKG-22-108_Dr. Manoj.wifi2 (sample 1) - MKG-22-108, Experiment 1, +IDA TOF MS (100 - 1000) from 0.053 to 0.154 min
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Mechanistic Support: HRMS data of the Reaction Mixture after 12h from reaction time

Spectrum from MKG-21-37_Dr. Manoj #i#2 (sample 2) - MKG-21-37, Experiment 1. +IDA TOF MS (50 - 600) from 0.044 t0.0.185 min

275

17e5

N
70e H
[M+H]"
Exact Mass 860600
*1120385(1)

—
(-ss0s33(n) ) E08BmH
% Ll “169.0852 (1)

L.

“59.0484 (1)
'

“197.0802 (1) "25.0363(7)
1430333 (1) -195,0646 (1)

A
( Pasrosssiny
B 5

o

o

o

o
[M+HT
Exact Mass: 275 0662

g ——
(zmoesen )

R e ] B e

39.1070(1)

.Hi Ll

) “279.0882 (1)

|

o P

[M+Na]*
Exact Mass: 297 0462

Ome

IM+HT
(3141015(1)) Exact Mass: 314.1023

L

o

“361.0891 (1)
'

“377.1204 (1)

405,152 (1)

*431.0690 (2) “481.1004 (1)
I

SN.053(1)

5721095 (1)

573.1130(1)

DMLL I .\;L‘
)

L
% 00 120 W 1

60 180

200 220 220 260 220 300 320 320 380

Mass/Charge. Dz

fhgaas ) L toal L L
3% 400 420 440 60 80 500

Controlled Experiment: HRMS data of the radical trapping experiment

Spectrum from MKG-22-21P_Dr. Manoj wif2 (sample 1) - MKG-22-21P. Experiment 1, +IDA TOF MS (100 - 1000) from 0.053 to 0153 min
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