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1. General experimental

Solvent removal was performed with a rotary evaporator that was connected to a dry ice
condenser. TLC was carried out using Merck TLC plate. Column chromatography was
performed on silica gel (230-400 mesh). The 'H and '3C NMR spectroscopic data were
recorded with 600 MHz ("H NMR: 600 MHz, '*C NMR: 150 MHz), 600 MHz ("H NMR: 600
MHz, *C NMR: 150 MHz) Jeol spectrometer, 300 MHz (‘H NMR), and 800 MHz (*C NMR:
200 MHz) Bruker spectrometer. The 'H and '3C chemical shifts are given in ppm (J scale) and
are measured relative to CHCI3 (7.27 ppm) and CDCl; (77.0 ppm), respectively. High
resolution mass spectra were recorded under ESI-Q-TOF conditions. Melting points (mp) were
measured in a Biichi B-540 apparatus and uncorrected. ATR was recorded in Bruker tensor II.
All the solvents were distilled out prior to use. Solvent were dried according to literature
procedure. 1,2-dichloroethane was distilled over CaHa and stored over 4A molecular sieves.
Eosin Y (dye content~99%) was purchased from Sigma-Aldrich and used as received.
Rhodamine 6G was purchased from sigma and used as received. Ru(bpy)sPFs, Mes-Acr ' ClO4
and Eosin Y disodium salt were purchased from TCI chemicals and used as received. Cu(OAc)>
was purchased from Merck and used as received. The electrochemical measurements were
performed at room temperature (7 =298 K) using a CHI 760D electrochemical workstation in
a conventional three-electrode cell. All electrodes are procured from CH Instruments, Inc. Pt

(® =2 mm), Pt wire gauze and Ag/AgCl/3M KCI (E Xg /agct = T0.210 V vs. standard hydrogen

electrode, SHE). XPS data was collected from X-ray photo-spectrometer and UPS model K-
alpha (Make- M/s Thermo Fisher Scientific Instruments UK). Photochemical reactions were
carried out in Aldrich® Micro Photochemical Reactor, blue LED lights (435-445nm). Ground-
state absorption spectra were recorded with the help of UV-Visible Spectrophotometer (model#

V-650) from JASCO.


Admin
Typewriter

Admin
Typewriter
S2


2. Table S1. Optimization study under blue light irradiation®

Photocatalysts (5 mol%)
Metal salt (10 mol%)

Solvent, 30-32°C

O HN

MeO
Q &
+
N/\COZEt PhMOH Micro Photochemical Reactor,

blue LED lights (435-445 nm)

PhMCOZEt

3a

| ®
N A
‘ N ‘ O\/

CHjy

HaC ‘ CHy

P HaC Q 2 on, |~ COs
g | n‘:\ 1§ o O . \NACH3 O ,g/
P HCI CH
Ru(bpy)s(PFo)2 Eosin Y Rhodamine 6G 9-Mesityl-10-methylacridinium Perchlorate
Entry  Catalyst (mol%)  Metal Salt (mol%) Time (h) Solvent Oxidant 3ab

1¢ Ru(bpy)sPFs (5) Cu(OAc): (10) 542 CH3CN O2(balloon) 62
2 Eosin Y (5) Cu(OAc): (10) 4+2 CH3CN O2(balloon) 70
3¢ Rhodamine 6G (5) Cu(OAc), (10) 24+2 CH3;CN Oz(balloon) 48
4 Mes-AcrClO4(5) Cu(OAc), (10) 8 DCE Air NR ¢
5 eosin-Y (5) Cu(OAc): (10) 4+2 CH:CN Air 71
6 eosin-Y (5) Cu(OAc): (10) 442 DCE Air 78
7 eosin-Y (5) Cu(OAc), (10) 4+2 Toluene Air 69
8 eosin-Y (5) CuS04,5H20 (10) 442 DCE Air 58
9 eosin-Y (5) FeS0O4,7H>0 (10) 442 DCE Air 50
10 eosin-Y (2) Cu(OAc): (5) 442 DCE Air 77
) Cu(OAc) (5) 8 DCE Air NR
12 eosin-Y (2) Cu(OAc): (5) 8+2 DCE Argon trace
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“Two 4-mL clear glass vials (Supelco®) equipped with a PTFE septum and magnetic stirring
bar, each one was charged with glycinate ester 1a (0.2 mmol, ~42 mg) and phtocatalyst (2-5
mol%). In each vial, dry solvent (1.0 mL) was added via syringe followed by addition of
Cu(OAc), (5-10 mol%). Then the reaction mixture was irradiated in Aldrich® Micro
Photochemical Reactor, blue LED lights (435-445 nm) at a distance of 2 cm under air
atmosphere at room temperature (30-32°C). Once the glycinate ester 1a was consumed
(monitored by TLC), the irradiation was stopped. Then, B-ketoacid 2a (0.6 mmol) was added
in one shot. The reaction mixture was further stirred for 2h without irradiation. After
completion of the reaction (monitored by TLC), the reaction mixture (combined both the vials)
was directly loaded to column and purified by column chromatography on silica gel (petroleum
ether/EtOAC as the eluent) to afford product 3a. ? Isolated yield after column chromatography.

¢Incomplete reaction (first step). “No imine formation, only starting material.

Table S2. Optimization study in the dark®

MeO Eosin (2mol%) OMe
o ©O Cu(ll) salt (5 mol%)
T ol Cthmems,
NTTCOEt  Ph OH Solvent, Air M
30-32°C Ph CO,Et

1a 2a 3a

Entry  Eosin Y(mol%) Cu(II) Salt (mol%) Solvent Time (h)  3a’

1 eosin-Y (2) Cu(OAc): (5) DCE 812 78
2 eosin-Y (2) Cu(OAc) (5) CH3CN 8+2 73
3 eosin-Y (2) Cu(OAc): (5) Toluene 8+2 75
4 eosin-Y (2) Cu(OAc): (5) CesH5CF3 812 72
5 eosin-Y (2) CuS04,5H>0 (5) DCE 8+2 70
6 eosin-Y (2) CuClz (5) DCE 8+2 74
7¢ eosin-Y (2) Cu(OAc) (5) DCE 8+2 68
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8¢ cosin-Y (4) Cu(OAc), (10) DCE 842 77

9ef eosin-Y (2) - DCE 8+2 24
102 ] Cu(OAc): (5) DCE 842  NR
12" eosin-Y (2) Cu(OAc): (5) DCE 8 NA’

“Unless otherwise stated, reactions were carried out with 0.4 mmol of 1a, eosin-Y (2 mol%),
Cu(II) salt (5 mol%), solvent (2 mL) under dark in air for 8h at 30-32 °C, then 2a (0.6 mmol)
was added and stirred for another 2h. ’Isolated yield of the product after column
chromatography. €20 mol% of Et;N was added after the addition of B-ketoacid 2a. “the reaction
was carried out using 4 mol% eosin Y. ‘the reaction was carried out using freshly dried DCE./
first step of the reaction remained incomplete and the yield of the first step is not reproduceable.
sthe reaction was conducted in absence of eosin Y, no imine formation was observed. " A 4-
mL clear glass vials equipped with a PTFE septum and magnetic stirring bar was charged with
glycinate ester 1a (0.4 mmol, ~84 mg), Eosin Y (2 mol%) and Cu(OAc) (5 mol%). The vial
was wrapped in aluminium foil and degassed for 50 min by bubbling argon stream. Then under
argon atmosphere, dry degassed DCE (1.0 mL) was added via syringe and the reaction mixture
was stirred for 8h. small amount of imine formation was observed. (both the reaction mixture

and DCE were degassed for 50 min by bubbling argon stream).

“It should be noted the above reaction is super-sensitive to oxygen (air). Therefore, for oxygen
free reactions, all the weighing of reagents and drying of DCE were carried out under argon

atmosphere.
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3. Experimental setup

Figure S1: left: Reaction set-up used for the photochemical reaction. Right: Photoreactor
(Aldrich® Micro Photochemical Reactor, blue LED lights, 435-445 nm) used in this study.
4. Mechanistic study

eosin-Y/Cu(OAc): complex catalysed reaction

When the radical scavenger 2,6-di-tert-butyl-4-methylphenol (BHT) was added into the
solution of 1a under standard reaction conditions (Scheme S1a), very small amount of imine
intermediate 5 was observed (1a/5 = 92:8) and the BHT trapped product 7 was detected in
HRMS (Figure S2). However, when the reaction of 1a was carried out in presence of radical
scavenger TEMPO (2.0 equiv), desired imine intermediate 5 was formed as the major product
and at the same time TEMPO addition adduct 8 was identified in mass-spectrometry (Figure
S3). Addition of B-ketoacid 2a to this solution and stirring for 2h, the desired product 3a was
isolated with 71% yield (Scheme S1b). Probably, TEMPO is involved in the catalytic cycle!-
which facilitated the imine 5 formation.

These facts indicate that a radical process may be involved in this first step of this method.
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H Cu(OAc), (5 mol%)
N
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H
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Scheme S1: Mechanistic experiments
Analysis Info Acquisition Date  9/16/2021 8:04:45 PM
Analysis Name  D:\Data\SEP 21\INN-RC-2197.d
Method Naformat_pos_1000.m Operator SJG-IN
Sample Name  INN-RC-2197 Instrument maXis impact 282001.00081
Comment C26H37NO4
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 3700 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 U/min
Scan End 1000 m/z Set Charging Voltage 2000 V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens. INN-RC-2197.d: +MS, 0.0-0.4min #1-21
x106
4662350
2.5 H o]
ON\HLOB 477.1080
MeO
2.0] ¢ o
1.5
7 479.1129
1.01 detected in HRMS ’
450.2597 CoeHa7KNO,: 466.2354
Found: 466.2350
0.5 481.1235
0.0 . . 'l - » —— . . l 'l - . l - J l ITR
450 455 460 465 470 475 480 m/z
Meas.m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
466.2350 1 C26H37KNO4 466.2354 08 120 1 100.00 9.0 even ok

Figure S2: HRMS analysis of the reaction mixture (1a, BHT salt under standard reaction

conditions)
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Analysis Info Acquisition Date  9/16/2021 7:46:10 PM
Analysis Name  D:Data\SEP 21UNN-RC-2196.d

Method NalCsl_pos_1500.m Operator  SJG-IN
Sample Name  INN-RC-2196 Instrument maXisimpact 282001.00081
Comment C20H32N204
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebukzer 0.3 Bar
Focus Not active Set Capillary 3700 V Set Dry Heater 180 *C
Scan Begn 50 m/z Set End Plate Offset -500V Set Dry Gas 4.0 limin
Scan End 1500 miz Set Charging Voltage 2000 V Set Divert Valve Source
Set Corona 0nA Set APC| Heater 0oC
Intens. INN-RC=2196.d: +MS, 0.0<0.2min #2+5
xl(ls_
292.0616

2.54

2.0 276.0846

1.51

1.04 365.1002

0.51 381.0757 222149

e nexs e N 4132657
0.0 22"):46 . L . A'L L . l.. ,L], ’~ i
225 250 275 300 325 350 375 400 425 myz
Intens. INN-RC+2196.d: +MS, 0.0-0_2min #2.9
x10%
1.04
365.1002
0.81 o)

041 detected in LRMS
CaoH33N,0, :365.2440
Found: 365.1002
369.1397
0.2 3773101
3540388 366.1038
55.0425 361.1350 3671060 372.1386 ATRI125
.0l b I VI et A4 JALAA' Pt
355 360 365 370 375 mz
INN-RC-2196.d
Bruker Compass DataAnalysis 5.1 printed: 9/16/2021 7:56:17 PM by: SJG-IN Page 10of 1

Figure S3: LRMS analysis of the reaction mixture (1a, TEMPO under standard reaction
conditions)

Next, effort was given to probe the decarboxylation step since there is feasibility of two reaction

pathway-(i) nucleophilic addition of B-ketoacid to imine S followed by decarboxylation or (ii)
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decarboxylation of B-ketoacid to form ketone enolate equivalent and subsequent addition to the

imine 5.

Stirring the solution of 1a in presence of eosin-Y (2 mol%) and Cu(OAc); in DCE under air in
dark or irradiation of light for 8 h followed by addition of 1.5 equivalent of acetophenone 10,

the product 3a was not observed (Scheme S2a).

In situ electrospray ionization mass spectroscopy analysis of the reaction mixture (1a, 2a in
presence of eosin-Y 2 mol% and Cu(OAc), in DCE) under standard reaction conditions
(Scheme S2b), the peak at m/z 410.1001 was observed which correspond to the adduct 9+K

(Figure S4).

These experimental finding suggested that the reaction operates by nucleophilic addition of -

ketoacid 2a to imine 5 and subsequent decarboxylation step.

o OMe

. MeO

MeO Eosin Y (2mol%) € Ph)kCH3 o HN/©/
\Q Cu(OAc); (5 mol%)

N~ CO,E

H

DCE, Air, 30-32°C, | Ph CO,Et
dark or blue-light CO,Et

3a, 0%

OMe
MeO Eosin Y (2mol%) e PhMOH O HN
\Q Cu(OAc), (5 mol%)
N
H/\COQEK

DCE, Air, 30-32°C, (
dark or blue-light CO,Et
5 9
detcted in HRMS
CpoH1KNOg: 410.1001
Found: 410.1000

‘-co2
O HN

PhMcozEt

3a

——— > Ph CO,Et

CO,H

Scheme S2: Mechanistic experiments.
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Analysis Info Acquisition Date  9/16/2021 8:30:00 PM
Analysis Name  D:\Data\SEP 21\INN-RC-2195-WITH ACID..d
Method Naformat_pos_1000.m Operator SJG-IN
Sample Name INN-RC-2195-WITH ACID. Instrument maXis impact 282001.00081
Comment C20H21NO6
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 3700 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Charging Voltage 2000 V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens‘i INN-RC-2195-WITH ACID..d: +MS, 0.0-0.2min #2-10
x10%
408.1031 418.1923
2.5
_PMP
2.0 O HN
s Ph CO,Et 4104001
' CO,H
_—
1.0 9
detected in HRMS 415.1973
CyoHpKNOg: 410.1000
0.5 Found: 410.1001 L 425.1168
0.0 bt e e M‘&L‘ %@UL b‘ [
400 405 410 415 420 425 m/z
Meas.m/z # lonFormula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
410.1001 1 C20H21KNO6 410.1000 -0.1 n.a. 1 100.00 11.0 even ok

Figure S4: HRMS analysis of the reaction mixture (1a, 2a under optimized conditions)
Detection of H>O: in the reaction mixture:?

To an oven dried 25mL round bottom flask (wrapped in aluminium foil) with a magnetic
stirring bar were added glycinate ester 1 (0.8 mmol, 1 equiv) and eosin Y (10.2 mg, 0.008
mmol, 2 mol%). Then 4mL of dry DCE was added via syringe followed by addition of
Cu(OAc)2 (7.32 mg, 5 mol%). The reaction mixture was stirred (for 8h) under air at room
temperature (25-27 °C). After completion of the reaction, the reaction mixture was poured into
a separatory funnel and dichloromethane (60 ml) was added. This organic phase was extracted
with distilled water (4x20 mL). The combined aqueous solution was passed through activated
charcoal followed by celite. To this aqueous solution, 2 M H2SO4 (6 ml) and aqueous solution
of KI (0.8 mmol in 5 mL H>O) were added and stirred well. Then, 3mL of freshly prepared
starch solution was added and stirred vigorously. Within 2-3 min, the aqueous solution turned

to deep blue color.

S10
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H0,+1- —H2804_ | 4 0

I,-Starch complex
(blue color)

I, + Starch

Figure S5: Detection of H2O, via KI-Starch experiment

5. UV-Vis absorption spectra

The titration of eosin Y with Cu(OAc)> was carried out. It was observed that with progressive

addition of Cu(OAc)z, the Amax of eosin Y increases (Figure S6). This may be due to chelation

of Cu(Il) with eosin-Y.*
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Figure S6: (A) Ground-state absorption spectra of 40 uM eosin-Y in acetonitrile (degassed)

with increasing concentrations of Cu(OAc)2 (1) 0 uM (2) 0.79 uM (3) 1.57 uM (4) 2.3 uM (5)

3.1 uM (6) 3.8 uM (7) 5.2 uM (8) 6.6 uM (9) 10.4 uM. The dashed black line represents the

absorption spectrum of 10.4 uM Cu(OAc): in acetonitrile. (B) Variation in the absorbance of
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Eosin-Y at 538 nm with increasing concentrations of Cu(OAc),. The solid green line represents

the linear fit to the data points. ODs3s = 0.14 [Cu(OAc)2]/ uM + 0.34, R? = 0.968.

On the other hand, the interaction of glycine ester 1a with ground state of eosin-Y was also
observed (Figure S7) but it is less significant compared to the interaction of Cu(OAc), with

eosin-Y.

0.31

0.30

0.29

0.28

Absorbance
ODs3g

0.27 |

0.26 |

0.25

1 1 1 1

460 480 500 520 540 560 580 0 400 800 1200 1600

Wavelength/ nm [1a)/pM

Figure S7: (A) Ground-state absorption spectra of 40 uM eosin-Y in acetonitrile (degassed)
with increasing concentrations of 1a (1) 0 uM (2) 400 uM (3) 800 uM (4) 1090 uM (5) 1540
puM. The dashed black line represents the absorption spectrum of 1540 uM 1a in acetonitrile.
(B) Variation in the absorbance of eosin-Y at 538 nm with increasing concentrations of 1a. The
solid blue line represents the linear fit to the data points. ODs3s =-3.12 x 107 [1a]/ uM + 0.303,

R?=0.991.

Moreover, we found that with progressive addition of glycine ester 1a into eosin-Y solution
(40 uM in CH3CN), the Amax of eosin-Y decreases slightly. When Cu(OAc), solution (80 uM
solution in CH3CN) was added to the mixture of glycine ester 1a and eosin-Y, the Amax of
eosin-Y increases to a significant amount (Figure S8). These experimental observations
disclose that the chelation of eosin-Y with Cu(OAc), was stronger than that of with the glycine

ester 1a.
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eosin-Y + 400 uM 1a N
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Figure S8: The UV-vis absorption spectra of eosin-Y, eosin-Y+ glycine ester 1a and eosin-Y+

glycine ester 1a + Cu(OAc):

6. Cyclic Voltammograms

The electrochemical measurements are performed at room temperature (7' = 298 K) using a
CHI 760D electrochemical workstation in a conventional three-electrode cell. All electrodes
are procured from CH Instruments, Inc. Pt (® = 2 mm), Pt wire gauze and Ag/AgCl1/3M KCl

(Ej’g sagct = t0.210 'V vs. standard hydrogen electrode, SHE) electrodes are used as the

working, counter and the reference electrode, respectively. Unless specified, all the potentials
quoted are with respect to Ag/AgCl. High purity argon gas is purged through the working
solutions for 10 minutes to expel dissolved oxygen from solution prior to electrochemical
experiments. The Pt working electrode which was cleaned electrochemically by repetitive CV

scan (—0.5 to 1.5 V) in 1 M H2SOs4 at a scan rate of 100 mV s~! (20-30 cycles).

S13
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Figure S9. Left. Cyclic Voltammograms of Eosin Y (black line) 2x10-* mol/L. The mixture of
2x1073 mol/L eosin Y and 5x10*mol/L Cu(OAc): (red line) in 0.1 M tetrabutyl ammonium
hexafluorophosphate in acetonitrile using Pt electrode at a scan rate of 100 mV s!. Right:
Cyclic Voltammograms of 5x10-mol/L Cu(OAc): (black line). The mixture of 2x10-* mol/L
eosin Y and 5x10°mol/L Cu(OAc), (red line) in 0.1 M tetrabutyl ammonium

hexafluorophosphate in acetonitrile using Pt electrode at a scan rate of 100 mV s!

The Eosin Y shows an oxidation peak at 0.812 V. On the other hand, the same amount of
eosin-Y/Cu(OAc), mixture shows almost at the same peak (0.755V) with much higher peak
current density (Figure S9, Left, insert shows the zoomed portion,). No such peak was
observed in the CV of Cu(OAc), (Figure S9, right). Therefore, the enhancement in the peak

current density may be due to chelation of eosin-Y with Cu(OAc)s.
7. XPS study of the eosin-Y/Cu(OAc): mixture

Preparation of eosin-Y/Cu(OAc); mixture: In a 100 mL oven dried round bottom flask equipped
with a magnetic stirring bar and rubber septum, eosin-Y (64.7 mg, 0.1 mmol) and Cu(OAc), (20 mg,
1.1 mmol) were taken. The flask was degassed and then dry DCE (25 ml) was added to the reaction
flask under argon balloon. The solution was then stirred at room temperature for 1h at room temperature

(24-25 °C). Next, 5 mL CH3CN was added and the reaction mixture was stirred for another 30 minutes.

S14
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After that, solvent was removed in rotary evaporator. The residue was dried in vacuum and was used

for XPS analysis.

X-ray photoelectron spectroscopic (XPS) analysis was carried out to elucidating the oxidation
state of copper in the eosin-Y/Cu(OAc), mixture (Figure S10). XPS detected the peak at
932.71 eV and 952.38 (Figure S10) which are characteristic binding energy values of Cu(I)
2p3/2 and Cu 2pl/2 and well-agreement with the reported values.* Moreover, the reported
binding energy of copper (2p3/2) is 935.0 €V.’ In the eosin-Y/Cu(OAc), mixture, XPS
detected the peak of Cu(Il) 2p3/2 at 934.68. The shift of the peak of Cu(Il) 2p3/2 from 935 eV
to 934.68 is probably due to chelation of Cu(Il) with eosin-Y.*** The above experimental facts
imply that there could be simultaneous formation of eosin-Y radical cation and Cu(l) from

eosin-Y/Cu(OAc): complex through inner-sphere electron transfer.

cu(2p®”  Cu()2p™
24000 — (;u(|)2p”z
£
Q
=
2
= 21000 -
c
(]
it
£
18000 -
L I Uy I ! I 1 I L I v I
960 955 950 945 940 935 930 925

Binding energy (eV)

Figure S10.The XPS spectra of eosin-Y/Cu(OAc), mixture
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8. Mechanistic study of eosin-Y catalysed reaction

Eosin-Y solely catalyses reaction of 1a with 2a and desired product 3a was isolated in
irreproducible yield when the reaction was carried out in freshly distilled (dry) DCE solvent.
(The yield of eosin-Y catalysed reaction was not reproduceable. Several times the reaction was
carried out under similar reaction conditions, same batch of 1a but failed to reproduced the
yield.) To understand, how eosin-Y catalyses this reaction, a number of mechanistic
experiments were carried out. Under reaction conditions (1a, 2 mol% eosin-Y, freshly dried
DCE solvent, in air), imine 5 was isolated in irreproducible yield (~30% yield) (Scheme S5a).
This fact demonstrates that imine 5 is the productive intermediate for eosin-Y catalysed
reaction too. On the other hand, the reaction yielded a trace amount (in TLC) of imine 5
(Scheme S5b) in presence of radical scavenger 2,6-di-tert-butyl-4-methylphenol (BHT). This
observation suggesting that this reaction may undergo a radical pathway. Reaction of 1a with
2a in presence of 2 mol% eosin-Y in DCE under argon atmosphere, resulted in <4% yield of

imine 5 (Scheme S5c¢). This finding confirmed air is essential for good yield of the reaction.

Next, 1a was stirred in freshly dry DCE in air for 8h, a trace of the imine 5 was observed
in TLC. Next, the reaction was carried out in presence of 4 mol% of Con. HCI using freshly
dried DCE in air for 8h, 24% of the imine 5 was isolated (Scheme S5d). This result implies for
an acid catalysed reaction.® To further confirm this hypothesis, the same reaction was
conducted using 20 mol% of NaOAC, the imine 5 was not detected (in TLC) even after 14 h
(Scheme S5¢). When 1a and NaxEosinY were dissolved in freshly dried DCE and stirred under
air for 8h, no trace of imine 5 (Scheme S4f) formation was observed (in TLC). As there are no
acidic protons in NayEosinY. The results of the control experiments (Scheme S4d-f) support

in favour of an acid catalysed reaction.
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@ HJ.J\ Eosin Y (2mol%) _ PMP~
PMP/N OEt DCE, Air, dark, 8 h l
30-32°C CO,Et
1a 5, 30%
C
() 1a Eosin Y (2mol%) PMPS
. |
DCE, 30°C, dark, 8h kcozEt
S <4% (Argon)
30% (Air)
©) o 20 mol% NaOAc  PMPL
PMP” OEt  DCE, Air, dark, 14h lco .
30°C 2
1a 5,0%

Scheme S5: Control experiments

(b) PMP__
1 Eosin Y (2mol%) _ le
a >
DCE, Air, 30-32°C, dark CO,Et
BHT salt (2 equiv) 5, trace
Gl PMP\N
0,
1a Con.HCI (4 mol%) . l
DCE, Air, dark, 8h COREt
30°C 5,24%
®
H\j\ Na,Eosin Y (2mol%)  PMPL
N >
PMP” OEt DCE, Air, dark, 8h l
30°C CO,Et
1a 0%

NajEosin Y

Moreover, when an aliquot of the reaction mixture (1a, 2 mol% eosin-Y, freshly dried DCE

solvent, in air at room temperature) was subjected to high-resolution mass spectrometry, the

hydroperoxide intermediate IV (Scheme S6a) was detected (Figure S11). In addition to that

when the same reaction was carried out in presence of 5,5-dimethyl-1-pyrroline N-oxide

(DMPO)

as

a

radical scavenger, the peaks at m/z value 148.0758 and 322.1870 were detected in mass

spectrometry (Figure S12) which are probably the decomposition adduct of DMPO-O, and

DMPO-1a adduct respectively (Scheme Séb).
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eosin-Y OOH
PMP 2mol%
Ncopet 2% pyp L
H 0O, (Air) N COE
1 DCE
a v
Detected in HRMS
C44H15NNaOs : 264.0836
Found: 264.0842
(b)
eosin-Y N oH CO,Et
PMPL 0
N"CO,Et +DMPO  (2mol%) hC I} and NH
H 0, (Air) |3 N N oue
1a DCE HC g Q
0.1 mmol 0.2 mmol Vi
detected in LRMS
C17H26N204 (M+ H)™:
322.1892, Found:
322.1870
H OH
H|3.|C N 0
¢ on

v
detected in LRMS
CgH14NO3 (V+H]*: Calcd.148.0973
Found: 148.0758

Scheme S6: Mechanistic experiments
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Figure S11. Detection of intermediate IV in HRMS
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Figure S12. Detection of intermediate V and VI in LRMS
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Br. ] Ol Br
HO (0] OH
Br

Br

Spirocyclic eosin-Y Neutral eosin-Y Monoaninoic eosin-Y Dianinoic eosin-Y

Figure S13: Different form of eosin-Y

Based on the above preliminary experimental findings, literature reports® and considering
marked acid properties of eosin-Y due to its unique structural scaffold (Figure S13), a possible
mechanistic pathway was proposed as described in Scheme S7. Auto-oxidation of glycine ester
1a in presence of oxygen (air) lead to hydroperoxide intermediate IV which accepts a proton
from eosin Y and undergoes a Sx1 type reaction to form the intermediate III. Subsequently,
release of proton from III leads to iminium intermediate 5. Then, addition reaction of [-
ketoacid 2a to 5 followed by decarboxylation finally produce product 3a. (Other mechanistic

pathways cannot be ruled out at this stage.)

eosin-Y OOH . . @
PMP\N/\CO2Et (2m0|l4’) {P P\N)\CO . H* (from eosin-Y) \H/\COZE
O, (Air) H 2 -H,0, "
1a Y,
H*
(0] (0]
o nn-PVP PhMOH up

2a N~ >CO,Et
PhMCOZEt =

5
3a

Scheme S7: Plausible reaction mechanism

9. The Preparation of Substrates

General procedure for the synthesis of glycine derivatives 7

In a 50 mL oven dried round bottom flask equipped with a magnetic stirring bar, p-
methoxyaniline (20 mmole, 1 equiv), ethyl bromoaceate (20 mmole, 1 equiv) and anhydrous

sodium acetate (20 mmol, 2 equiv) were taken and then 20 ml ethanol was added. The reaction
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mixture was stirred in oil bath (90 °C) for 24h under N atmosphere. After cooling, the solvent
was evaporated and residue was subjected to column chromatography (230-400 mesh silica
gel). The resulting productla was crystalized and gave the product 1a as off-white solid.

Following the general procedure, other glycine derivatives 1b-1d were prepared.

Me0\©\
N~ >CO,Et
H

1a

Ethyl (4-methoxyphenyl)glycinate 1a’

'H NMR (600MHz, CDCls): 6 6.79 (d, J = 8.5 Hz, 2 H), 6.59 (d, J = 8.3 Hz, 2 H), 4.23 (q, J
—7.0Hz, 2 H), 3.86 (2 H), 3.74 (s, 3 H), 1.29 (t, /= 7.0 Hz, 3 H); 13C{1H} NMR (201.2 MHz,
CDCls): 0 171.4,152.6,141.2,114.9(2C), 114.4 (2 C),61.2,55.7,46.8, 14.1. Spectral data is

close agreement with literature.?

N” >Cco,Me
H
b

1

Methyl (4-methoxyphenyl)glycinate 1b’
'H NMR (600MHz, CDCL): 6 6.79 (d, J = 9.0 Hz, 2 H), 6.59 (d, J = 7.9 Hz, 2 H), 3.88 (s, 2
H), 3.77 (s, 3 H), 3.74 (s, 3 H); 13C{1H} NMR (201.2 MHz, CDCL3): 6 171.9, 152.7, 141.2,

1149 (2 C), 114.4 (2 C), 55.7, 52.2, 46.7. Spectral data is close agreement with literature.?

: N7 CO,E
H
1c

Ethyl phenylglycinate 1¢
'"H NMR (600MHz, CDCl3): § 7.20 (t, J= 7.5 Hz, 2 H), 6.76 (t, /= 7.1 Hz, 1 H), 6.62 (t, J =
7.8 Hz, 2 H), 4.25 (q, J = 7.0 Hz, 2 H), 3.90 (2 H), 1.30 (t, /= 7.0 Hz, 3 H); 13C{1H} NMR

(201.2 MHz, CDCL): § 171.1, 147.2, 129.3 (2 C), 118.1, 113.0 (2 C), 61.3, 45.8, 14.2.
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N~ CO,E
H
1d

Ethyl (4-ethoxyphenyl)glycinate 1d?

'H NMR (600MHz, CDCl3): § 6.78 (d, J = 8.5 Hz, 2 H), 6.57 (d, J = 8.4 Hz, 2 H), 4.24-4.21
(m, 2 H), 3.97-3.94 (m, 2 H), 3.85 (s, 2 H), 1.38-1.35 (m, 3 H), 1.29-1.27 (m, 3 H). 13C{1H}
NMR (201.2 MHz, CDCl;): 6 171.4, 151.9, 141.2, 115.7 (2 C), 114.4 (2 C), 64.0, 61.2, 46.8,
14.9, 14.2. Spectral data is close agreement with literature.?

General Procedure for Preparation of p-ketoacids

The B-ketoacids were prepared following the literature procedure.?

o o 1.NaOH (1.0 M) o o
rt, overnight
RMOCHs 2. aq.HCI, 6 (M) RMOH

2
In a 50 mL round bottom flask, B-ketoester!? (10 mmol, 1. equiv) was taken. Aqueous NaOH
(1 M, 12 mL) was added slowly and then the reaction mixture was stirred overnight at room
temperature. The reaction mixture was extracted with EtO (2% 10 mL). The aqueous phase
was then cooled to 0 °C and acidified to pH 1-2 with aq.HCl (6 M), precipitate was formed.
EtOAc was added to the resulting suspension. The organic layers were separated and the
aqueous layer was extracted with EtOAc. The combined organic layers were dried over
anhydrous sodium sulphate and the solvent was removed under reduced pressure (bath set to
25 °C). The resulting solid was washed with petroleum ether (2-3 times), dried in vacuum and
used without further purification.

(It should be noted that instead of DCM, EtOAc was used as extracting solvent in the present

study)

S22


Admin
Typewriter
S22


10. General procedure for the synthesis of product 3a-3p and 4a-4j in the

dark

To an oven dried SmL round bottom flask (wrapped in aluminium foil) with a magnetic stirring
bar were added glycinate ester 1 (0.4 mmol, 1 equiv) and eosin Y (5.2 mg, 0.008 mmol, 2
mol%). Then 2 mL of dry DCE was added via syringe followed by addition of Cu(OAc). (3.66
mg, 0.02 mmol, 5 mol%). Two small needles were inserted through the rubber septum to
maintain the oxygen (air) level inside the flask. The reaction mixture was stirred (for 8h) under
air atmosphere at room temperature (30-32°C). Once the glycinate ester 1 was consumed
(monitored by TLC-run the plate three times, 10% EtOAc/ petroleum ether), then B-ketoacid
(0.6 mmol or 0.8 mmol) or indole (0.44 mmol or 0.48 mmol) or naphthol (0.44 mmol) or
pyrrole (0.44 mmol) was added in one shot (in case of liquid, the nucleophile was dissolved in
0.5 mL of dry DEC and then added slowly to the reaction mixture). The reaction mixture was
further stirred for 2-4h (for B-ketoacid) or 4-5h (indole derivatives, naphthol and pyrrole) .
After completion of the reaction, the reaction mixture was purified by column chromatography

on silica gel (petroleum ether/EtOAc as the eluent) to afford product 3 or 4.

Figure S14. Reaction set-up for the dark reaction
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11. Characterization data

0 HN-PMP
CO,Et

3a

Ethyl 2-((4-methoxyphenyl)amino)-4-oxo-4-phenylbutanoate (3a)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as slightly yellow liquid which
solidified in refrigerator. Yield =103 mg (78%); Mp: 65.5-66.5°C; 'H NMR (600MHz,
CDCl):67.93 (d,J=7.8Hz,2 H), 7.57 (t,J=7.8 Hz, 1 H), 7.46 (t,J=7.8 Hz, 2 H), 6.77 (d,
J=8.4Hz 2H), 6.68(d,J=9.0Hz, 2 H),4.53 (t, /=54 Hz, 1H),4.18 (q,/=7.2 Hz, 2 H),
3.73(s,3H),3.52(d,J=5.4Hz,2 H), 1.20 (t, /= 6.9 Hz, 3 H); 13C{1H} NMR (201.2 MHz,
CDCl):0197.4,173.2,153.0, 140.6, 136.5, 133.5,128.7 (2 C), 128.1 (2 C), 115.7 (2 C), 114.9
(2 ©), 61.5,55.7, 54.5, 41.1, 14.1; HRMS (ESI) calcd for Ci19oH22NO4 [M + H]": 328.1543,

found: 328.1555. Spectral data is close agreement with literature.’

Methyl 2-((4-methoxyphenyl)amino)-4-oxo-4-phenylbutanoate (3b)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated slightly yellow liquid which
solidified in refrigerator. Yield = 95 mg (~75%); '"H NMR (600MHz, CDCl3): 6 7.93 (d, J =
7.6 Hz, 2 H), 7.57 (t, /=72 Hz, 1 H), 7.46 (t,J= 7.7 Hz, 2 H), 6.77 (d, J = 8.5 Hz, 2 H), 6.67
(d,J=8.6Hz, 2 H),4.55(t,J=5.1Hz, 1 H),3.73 (s, 3 H), 3.72 (s, 3 H), 3.53 (d, /= 5.4 Hz,

2 H); 13C{1H} NMR (201.2 MHz, CDClz): § 197.4, 173.7, 153.0, 140.5, 136.4, 133.6, 128.7
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(2 C), 1282 (2 C), 115.7 (2 C), 114.9 (2 C), 55.7, 54.3, 52.5, 41.1. Spectral data is close

agreement with literature.!”

0 HN-PMP
CO,Et

Br
3c

Ethyl 4-(4-bromoophenyl)-2-((4-methoxyphenyl)amino)-4-oxobutanoate (3¢)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as slightly yellow solid. Yield =125
mg (77%); Mp:67-68 °C; TH NMR (600MHz, CDCl3): 6 7.79 (d, J=7.9 Hz, 2 H), 7.59 (d, J
=8.2Hz, 2 H), 6.76 (d, /= 8.4 Hz, 2 H), 6.68 (d, J= 8.4 Hz, 2 H), 4.52 (t,J=5.3Hz, 1 H),
4.17 (q, J=7.1 Hz,2 H), 3.73 (s, 3 H), 3.47 (d, J = 5.3 Hz, 2 H), 1.20 (t, /= 7.0 Hz, 3 H),
13C{1H} NMR (201.2 MHz, CDCl): 6 196.4, 173.0, 153.1, 140.3, 135.2, 132.0 (2 C), 129.6
(20),128.7,115.9 (2 C), 114.8 (2 C), 61.5, 55.6, 54.5, 41.0, 14.1; ATR: 3339, 2980, 1711,
1680, 1509, 1235, 1208, 1172, 817 cm™'; HRMS (ESI) caled for C19H21BrNO4 [M + HJ*:

406.0648, found: 406.0647.

O HN-PMP

CO,Et

Cl 3d

Ethyl 4-(4-chlorophenyl)-2-((4-methoxyphenyl)amino)-4-oxobutanoate (3d)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as slightly yellow liquid which
solidified in refrigerator. Yield = 112 mg (>77%); Mp:76.5-77.5 °C; 'TH NMR (600MHz,
CDClz): 6 7.86 (d, J=8.2 Hz, 2 H), 7.43 (d, J=8.1 Hz, 2 H), 6.77 (d,J= 8.6 Hz, 2 H), 6.67

(d,J=8.6 Hz, 2 H), 4.52 (t, J= 5.2 Hz, 1 H), 4.17 (¢, J = 7.1 Hz, 2 H), 3.73 (s, 3 H), 3.48 (d,

S25


Admin
Typewriter
S25


J=53Hz 2 H), 1.20 (t, J = 7.1 Hz, 3 H); 13C{1H} NMR (201.2 MHz, CDCL): J 196.2,
173.1,153.1, 140.5, 140.0, 134.8, 129.6 (2 C), 129.0 (2 C), 115.8 (2 C), 114.9 (2 C), 61.5, 55.7,
55.5, 41.0, 14.1; ATR: 3339, 2977, 1708, 1685, 1510, 1236, 1208, 1175, 822 cm’'; HRMS

(ESI) calcd for C19H21CINO4 [M + H]": 362.1153, found: 362.1154.

O HN-PMP

CO,Et

Ethyl 4-(4-fluorophenyl)-2-((4-methoxyphenyl)amino)-4-oxobutanoate (3e)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as yellow solid. Yield = 102 mg
(74%); Mp:75.0 -75.5 °C; 'TH NMR (600MHz, CDCl3): § 7.97-7.94 (m, 2 H), 7.12 (t, J= 8.3
Hz,2 H), 6.76 (d, J= 8.6 Hz, 2 H), 6.67 (d, J= 8.6 Hz, 2 H), 4.51 (t, J=5.3 Hz, 1 H), 4.17 (q,
J=7.1Hz, 2 H),3.73 (s, 3 H), 3.49 (d, /= 5.4 Hz, 2 H), 1.20 (t, /= 7.1 Hz, 3 H); 13C{1H}
NMR (201.2 MHz, CDCh): 6 195.8, 173.1, 165.97 (d, Jc.r= 253.9 Hz), 153.0, 140.5, 133.0,
130.8 (d, Jc.r= 8.7 Hz), 115.9, 115.8 (4 C), 1149 (2 O), 61.5, 55.7, 54.5, 41.0, 14.1; ATR:
3328, 2983, 1729, 1673, 1593, 1509, 1236, 1237, 1178, 821 cm'; HRMS (ESI) calcd for

C1oH21FNO4 [M + H]": 346.1449, found: 346.1441.
Synthesis of 3e in 1 mmol scale:

To an oven dried 25mL round bottom flask (wrapped in aluminium foil) with a magnetic
stirring bar were added glycinate ester 1a (209 mg, 1 mmol) and eosin Y (13 mg, 0.02 mmol,
2 mol%). Then 5 mL of dry DCE was added via syringe followed by addition of Cu(OAc)
(9.0 mg, 0.05 mmol, 5 mol%). The reaction mixture was stirred (for 10h) under air atmosphere
at room temperature (32-34 °C). Once the glycinate ester 1a was consumed (monitored by
TLC), then B-ketoacid 1e (273 mg, 1.5 mmol) was added in one portion. The reaction mixture

was further stirred for 2h. After completion of the reaction, the reaction mixture was
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concentrated to one-third of the total volume. The crude residue was purified by column
chromatography on silica gel (petroleum ether/EtOAc as the eluent) to afford product 3e as

light-yellow solid (252 mg, 73%).

O HN-PMP

CO,Et

Me 3f

Ethyl 4-((4-methoxyphenyl)amino)-4-oxo-4-(p-tolyl) butanoate (3f)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as yellow solid. Yield = 103 mg
(75%); Mp: 81-82°C; TH NMR (600MHz, CDCls): 6 7.83 (d, J=7.9 Hz, 2 H), 7.23 (d, J =
8.0 Hz, 2 H), 6.76 (d, /= 8.6 Hz, 2 H), 6.68 (d, /= 8.6 Hz, 2 H), 4.51 (t,J=5.5Hz, 1 H), 4.16
(q,J=72Hz,2H),3.73 (s, 3 H), 3.50 (d, J= 5.3 Hz, 2 H), 2.40 (s, 3 H), 1.19 (t, /= 7.1 Hz,
3 H); 13C{1H} NMR (201.2 MHz, CDCL): 6 197.4, 173.0, 144.2, 136.5, 133.5, 129.8 (2 C),
128.7 (2 C), 128.1 (2 C), 127.9, 114.1 (2 C), 61.5, 53.6, 41.0 (2 C), 20.4, 14.1; ATR : 3347,
2987, 2832, 1728, 1699, 1512, 1275, 1235, 1174, 1029, 813 cm™> HRMS (ESI) calcd for

C20H24NO4 [M + H]": 342.1699, found: 342.1700.

0 HN-PMP

CO,Et

MeO 3g

Ethyl 4-(4-methoxyphenyl)-2-((4-methoxyphenyl)amino)-4-oxobutanoate (3g)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as colourless solid. Yield = 109 mg
(76%); Mp:73-74°C (petroleum ether/EtOAc); 'H NMR (600MHz, CDCl3): 6 7.92-7.89 (m,
2 H), 6.93-6.91 (m, 2 H), 6.77-6.74 (m, 2 H), 6.68-6.67 (m, 2 H), 4.50 (t, /= 5.5 Hz, 1 H), 4.16

(q,J="7.1Hz, 2 H), 3.85 (s, 3 H), 3.72 (s, 3 H), 3.46 (d, J= 5.6 Hz, 2 H), 1.18 (t, J= 7.1 Hz,
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3 H); 13C{1H} NMR (201.2 MHz, CDCL): ¢ 195.8, 173.3, 163.8, 153.0, 140.7, 130.5 (2 C),
129.6, 115.7 (2 C), 114.8 (2 C), 113.8 (2 C), 61.4, 55.7, 55.5, 54.6, 40.7, 14.1; ATR: 3337,
2958, 1728, 1665, 1512, 1253, 1169, 1030, 820 cm™'; HRMS (ESI) caled for C20H2sNOs [M

+ H]": 358.1648, found: 358.1647.

0 HN-PMP

CO,Et

Br 3h

Ethyl 4-(3-bromophenyl)-2-((4-methoxyphenyl)amino)-4-oxobutanoate (3h)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as light brown solid. Yield = 114
mg (70%); Mp:93-94°C; '"H NMR (600MHz, CDCl3): § 8.04 (t, /= 1.7 Hz, 1 H), 7.84 (ddd,
J=1738,1.7,1.0 Hz, 1 H), 7.68 (ddd, J = 8.0, 2.0, 1.0 Hz, 1 H), 7.33 (t,J=7.8 Hz, 1 H), 6.78-
6.75 (m, 2 H), 6.71-6.68 (m, 2 H), 4.52 (t, J=5.5Hz, 1 H), 4.17 (q,J= 7.1 Hz, 2 H), 3.73 (s,
3H),3.49(d,/=5.5Hz,2 H), 1.20 (t, /= 7.3 Hz, 3 H); 13C{1H} NMR (201.2 MHz, CDCl;):
0196.1, 172.9, 153.1, 140.3, 138.2, 136.3, 131.2, 130.3, 126.6, 123.0, 115.8 (2 C), 114.9 (2
C), 61.5, 55.7, 54.5, 40.1, 14.1; HRMS (ESI) calcd for C19H2"”BrNO4 [M + H]": 406.0648,

found: 406.0648, C19H213'BrNO4 [M + H]": found: 406.0634.

O HN-PMP

CO,Et

Cl 3i

Ethyl 4-(3-chlorophenyl)-2-((4-methoxyphenyl)amino)-4-oxobutanoate (3i)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as yellow solid. Yield = 119 mg

(82%); Mp:74.5-75.5°C; '"H NMR (600MHz, CDCls): 6 7.90 (s, 1 H), 7.80 (d, J= 7.7 Hz, 1
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H), 7.54 (d, J=7.8 Hz, 1 H), 7.40 (t, J= 7.7 Hz, 1 H), 6.77 (d, J = 8.5 Hz, 2 H), 6.68 (d, J =
8.5 Hz, 2 H), 4.52 (t, J= 5.0 Hz, 1 H), 4.17 (q, J= 7.0 Hz, 2 H), 3.73 (s, 3 H), 3.49 (d, /= 5.2
Hz, 2 H), 1.20 (t, J = 7.3 Hz, 3 H); 13C{1H} NMR (201.2 MHz, CDCL): § 196.2, 173.0,
153.2, 140.4, 138.0, 135.1, 133.4, 130.0, 128.3, 126.2, 115.9 (2 C), 114.9 (2 C), 61.6, 55.7,
55.5,41.2, 14.1; ATR : 3370, 3017, 2907, 1730, 1688, 1512, 1212, 1036, 748 cm'; HRMS

(ESI) calcd for C19H21CINO4 [M + H]": 362.1153, found: 362.1157.

O HN-PMP

CO,Et

OMe

Ethyl 4-(2-methoxyphenyl)-2-((4-methoxyphenyl)amino)-4-oxobutanoate (3j)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as light-yellow liquid. Yield =
113mg (79%); '"H NMR (600MHz, CDCl3): 6 7.73 (d, J=7.8, 1 H), 7.47 (t,J=7.6 Hz, 1 H),
6.99 (t,/J=7.5Hz,1H), 696 (d,J=8.3,1.0Hz, 1 H), 6.76 (d, /= 8.7 Hz, 2 H), 6.65 (d, J =
8.6 Hz, 2 H), 447 (t,J=5.8 Hz, 1 H), 4.16 (q, J= 7.0 Hz, 2 H), 3.89 (s, 3 H), 3.73 (s, 3 H),
3.54 (dd, J=174,53 Hz, 1 H), 3.50 (dd, J = 17.2, 5.7 Hz, 1 H), 1.20 (t, J = 7.3 Hz, 3 H);
13C{1H} NMR (201.2 MHz, CDCl;): 6 198.9, 173.5, 158.8, 152.8, 140.8, 134.1, 130.6, 127.3,
120.7, 115.6 (2 C), 114.8 (2 C), 111.5, 61.2, 55.6, 55.4, 54.7, 46.4, 14.1; ATR : 3370, 2987,
2940, 1731, 1668, 1596, 1511, 1236, 1022, 821, 758 cm™!; HRMS (ESI) calcd for C20H24NOs

[M + H]": 358.1648, found: 358.1649.

O HN-PMP
7 ) CO,Et

3k

Ethyl 2-((4-methoxyphenyl)amino)-4-oxo-4-(thiophen-3-yl)butanoate (3k)
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Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as yellow solid. Yield = 100 mg
(75%); Mp: 51-52°C; '"H NMR (600MHz, CDCl;): § 8.03 (dd, /=2.9, 1.4 Hz, 1 H), 7.52 (dd,
J=5.1,13Hz 1H),7.30(dd, J=5.0,2.9 Hz, 1 H), 6.77-6.74 (m, 2 H), 6.68-6.66 (m, 2 H),
4.50(t,J=55Hz,1H),4.16 (q,J=7.1Hz,2 H),3.72 (s,3 H), 3.41 (d, /= 5.7 Hz, 2 H), 1.19
(t,J=7.1Hz,3 H); 13C{1H} NMR (201.2 MHz, CDCl3): 6 191.5, 173.1, 153.0, 141.9, 140.6,
132.6, 126.8, 126.6, 115.7 (2 C), 114.9 (2 C), 61.5, 55.7, 54.5, 42.2, 14.1; ATR: 3349, 2985,
2833, 1738, 1663, 1508, 1168, 1038, 823, 793 cm™'; HRMS (ESI) calcd for C17H20NO4S [M
+ H]": 334.1107, found: 334.1108.

O 0 HN-PMP
O CO,Et

3l

Ethyl 2-((4-methoxyphenyl)amino)-4-(napthalen-1-yl)-4-oxobutanoate (3)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as yellow liquid. Yield = 118mg
(78%); "TH NMR (600MHz, CDCl3): 6 8.60 (dd, /= 8.8, 0.9 Hz, 1 H), 7.98 (d, /= 8.8 Hz, 1
H), 7.85 (td, J=17.9, 1.00 Hz, 2 H), 7.57 (ddd, J= 8.3, 6.8, 1.4 Hz, 1 H), 7.52 (ddd, J = 8.1,
6.8, 1.3 Hz, 1 H), 7.49-7.46 (m, 1 H), 6.79-6.76 (m, 2 H), 6.72-6.70 (m, 2 H), 4.59 (t, J= 5.6
Hz,1H), 4.19(q,J=7.1Hz,2 H),3.73 (s, 3 H), 3.60 (d, /= 5.6 Hz, 2 H), 1.20 (t, /= 7.1 Hz,
3 H); 13C{1H} NMR (201.2 MHz, CDCl3): 6 201.3, 173.3, 153.1, 140.6, 135.2, 133.9, 133.1,
130.1, 128.4, 128.1, 127.9, 126.5, 125.7,124.3,115.8 (2 C), 114.8 (2 C), 61.5, 55.6, 55.0, 44.4,

14.1; HRMS (ESI) calcd for C23H24NO4 [M + H]": 378.1699, found: 378.1700.
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Ethyl 4-cycopropyl-2((4-methoxyphenyl)amino)-4-oxobutanoate (3m)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether). The above
titled compound was isolated as yellow liquid. Yield = 90 mg (77%); '"H NMR (600MHz,
CDClz): 6 6.76 (d, J = 8.5Hz, 2 H), 6.64 (d, J = 8.5Hz, 2 H), 4.35 (t, J=5.6Hz, 1 H), 4.20-
4.12 (m, 2 H), 3.73 (s, 3 H), 3.13 (d, /= 5.5 Hz, 2 H), 1.94-1.90 (m, 1 H), 1.22 (t, J= 7.1 Hz,
3 H), 1.08-1.03 (m, 2 H), 0.91-0.87 (m, 2 H); 13C{1H} NMR (201.2 MHz, CDCl3): 6 207.8,
173.0, 152.9, 140.6, 115.7 (2 C), 114.8 (2 C), 61.3, 55.6, 54.2, 45.4, 20.9, 14.0, 11.1, 11.0;
ATR: 3402, 2982, 2833, 1726, 1606, 1510, 1234, 1033, 820, 742 cm™!; HRMS (ESI) calcd

for C16H22NO4 [M + H]": 292.1543, found: 292.1548.

O HN-PMP

Q\SMCOﬁt

3n

Ethyl 2-((4-methoxyphenyl)amino)-4-oxo-4-(phenylthio)butanoate (3n)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether). The above
titled compound was isolated as yellow liquid. Yield = 61mg (43%); '"H NMR (600MHz,
CDCl): 6 7.41-7.40 (m, 5 H), 6.77 (d, J= 8.6 Hz, 2 H), 6.65 (d, /= 8.7 Hz, 2 H), 4.42 (t, J =
5.9 Hz, 1 H), 4.24-4.16 (m, 2 H), 3.74 (s, 3 H), 3.15(d, J=5.7 Hz, 2 H), 1.26 (t, J = 6.9 Hz,
3H); 13C{1H} NMR (201.2 MHz, CDCL): 6 194.7, 172.2, 153.2, 140.1, 134.4 (2 C), 129.6,
1293 (2 C), 127.1, 115.8 (2 C), 114.9 (2 C), 61.7, 55.7, 55.2, 45.7, 14.1; ATR: 3368, 2981,
2832, 1733,1700, 1511, 1236, 1180, 1033, 854, 820 cm™!; HRMS (ESI) calcd for C19H22NO4S

[M + H]": 360.1264, found: 360.1267.

OEt
O HN
©)V\002Et
30

Ethyl 2-((4-ethoxyphenyl)amino)-4-o0xo-4-phenylbutanoate (30)
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Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as yellow solid. Yield = 110 mg
(>80%); Mp: 89-90°C; '"H NMR (600MHz, CDCl3): 6 7.93 (d, J= 7.9 Hz, 2 H), 7.57 (t, J =
7.3 Hz, 1H),7.46 (t,J=7.3Hz,2 H), 6.76 (d, J=8.6 Hz, 2 H), 6.68 (d, J= 8.6 Hz, 2 H), 4.53
(t,J=5.4Hz, 1 H),4.16 (q,J=7.2 Hz, 2 H), 3.94 (q, J= 7.0 Hz, 2 H), 3.52 (d, /= 5.2 Hz, 2
H), 1.36 (t,J=7.0 Hz, 3 H), 1.19 (t, /= 7.0 Hz, 3 H); 13C{1H} NMR (201.2 MHz, CDCl):
0197.4,173.2,152.3, 140.5, 136.5, 133.5, 128.7 (2 C), 128.1 (2 C), 115.7 (2 C), 115.6 (2 C),
64.0,61.4,54.5,41.1, 14.9, 14.1; ATR : 3363, 2975, 2862, 1733, 1675, 1518, 1189, 826 cm™

!, HRMS (ESI) calcd for C20H24NO4 [M + H]*: 342.1699, found: 342.1701.

0 HN-Ph

CO,Et

3p

Ethyl-4-oxo0-4-phenyl-2-(phenylamino)butanoate (3p)

To a oven dried SmL round bottom flask (wrapped in aluminium foil) with a magnetic stirring
bar were added glycinate ester 1¢ (0.4 mmol, 1 equiv) and eosin Y (5.2 mg, 0.008 mmol, 2
mol%). Then 2 mL of dry DCE was added via syringe followed by addition of Cu(OAc). (3.66
mg, 0.02 mmol, 5 mol%). Then 200 uL of TBHP(70% in H>O) was added. The reaction mixture
was stirred (for 16h) at room temperature (32-34 °C). Once the glycinate ester 1¢ was consumed
(monitored by TLC), then B-ketoacid 2a (0.6 mmol, 96 mg) was added in one shot. The reaction
mixture was further stirred for 2h. After completion of the reaction, the reaction mixture was
purified by column chromatography on silica gel (10% EtOAc/ petroleum ether —15% EtOAc/
petroleum ether) to afford product 3p as yellow oil. Yield = 70 mg (59%); 'H NMR (600MHz,
CDClz): 67.93 (d,J=79Hz,2 H), 7.57 (t, /=73 Hz, 1 H), 7.46 (t,J=7.6 Hz, 2 H), 7.18 (t,
J=7.6Hz, 2 H), 6.75(t,J=7.3 Hz, 1 H), 6.69 (d, J=7.9 Hz, 2 H), 4.62 (t, J=5.2 Hz, 1 H),

4.19 (q,J = 6.8 Hz, 2 H), 3.58 (dd, J = 17.3, 5.1 Hz, 2 H), 1.20 (t, J = 6.8 Hz, 3 H); 13C{1H}
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NMR (201.2 MHz, CDCL): 6 197.3, 172.8, 146.4, 136.4, 133.5, 129.3 (2 C), 128.6 (2 C),
128.1 (2 C), 118.5, 113.7 (2 C), 61.5, 53.0, 40.8, 14.1; ATR : 3380, 2981, 1730, 1681, 1502,
1180, 748 cm'; HRMS (ESI) caled for C1sH20NOs [M + H]*: 298.1437, found: 298.1437.

(In all the above compounds 3a-3p, NH protons could not be detected)

Ethyl 2-(1H-indol-3-yl)-2-((4-methoxyphenyl)amino)acetate (4a)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as yellow liquid. Yield = 117 mg
(90%). 'TH NMR (600MHz, CDCl): 6 8.27 (brs, 1H), 7.83 (d, J=7.9 Hz, 1H), 7.34 (d,J=7.9
Hz, 1H), 7.23 (t,J="7.3 Hz, 1H), 7.18-7.16 (m, 2 H), 6.77 (d, /= 8.5 Hz, 2 H), 6.63 (d, /= 8.6
Hz, 2 H), 5.34 (s, 1 H), 4.25(dq,J=15.4,7.4Hz, 1 H),4.13 (dq, J=15.0, 7.2 Hz, 1 H), 3.73
(s,3H), 1.21 (t,J=7.1 Hz, 3H); 13C{1H} NMR (201.2 MHz, CDCl3): 6 172.8, 152.5, 140.7,
136.4, 125.7, 123.0, 122.4, 119.9, 119.5, 114.84 (2 C), 114.81 (2 C), 112.6, 111.4, 61.5, 55.7,
55.2, 14.1; ATR : 3400, 2981, 2833, 1725, 1510, 1234, 1180, 1130, 933, 820, 742 cm!;
HRMS (ESI) calcd for Ci19H20N2NaOs3 [M + Na]*: 347.1366, found: 347.1366.Spectral data is

close agreement with literature.!!

Ethyl 2-((4-methoxyphenyl)amino)-2-(1-methyl-1H-indol-3-yl)-acetate (4b)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/

petroleum ether). The above titled compound was isolated as yellow liquid. Yield = 116 mg
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(86%). '"H NMR (600MHz, CDCls): 6 7.81 (d, J=7.9 Hz, 1H), 7.32-7.30 (m, 1 H), 7.25 (s, 1
H), 7.16 (t, J=7.5 Hz, 1H), 7.11 (s, 1 H), 6.74 (d, J = 8.5 Hz, 2 H), 6.62 (d, /= 8.5 Hz, 2 H),
5.30 (s, 1 H), 4.25 (dq, J=15.0, 7.3 Hz, 2 H), 4.13 (dq, J = 15.2, 7.3 Hz, 1 H), 3.74 (s, 3 H),
3.72 (s, 3 H), 1.22 (t, J= 7.1 Hz, 3H); 13C{1H} NMR (201.2 MHz, CDCl3): 0 172.8, 152.4,
140.8, 137.2, 127.5, 126.3, 122.0, 119.6, 119.5, 114.8 (2 C), 114.7 (2 C), 111.1, 109.4, 61 .4,
55.7,55.1,32.8,14.1; ATR : 3397,2935,2832, 1729, 1511, 1235, 1024, 820, 742 cm™!. HRMS
(ESI) calcd for C20H22N2NaOs [M + Na]™: 361.1522, found: 361.1515. Spectral data is close

agreement with literature.!!

Ethyl 2-((4-methoxyphenyl)amino)-2-(2-methyl-1H-indol-3-yl)-acetate (4c)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as yellow liquid. Yield = 124.5 mg
(92%). 'TH NMR (600MHz, CDCl3): 6 8.03 (brs, 1H), 7.80 (dd, J= 6.2, 1.8 Hz, 1H), 7.21 (dd,
J=6.5,2.8Hz, 1H), 7.14-7.10 (m, 2 H), 6.75 (d, J = 8.6 Hz, 2 H), 6.60 (d, J = 8.6 Hz, 2 H),
5.25 (s, 1 H), 4.27-4.21 (m, 1 H), 4.11-4.05 (m,1 H), 3.72 (s, 3 H), 2.42 (s, 3 H), 1.18 (t, J =
7.0 Hz, 3 H); 13C{1H} NMR (201.2 MHz, CDCL): 6 172.6, 152.3, 140.9, 135.1, 133.3, 126.7,
121.3,119.8, 118.7, 114.8 (2 C), 114.6 (2 C), 110.4, 107.5, 61.3, 55.7, 54.9,14.1, 12.0; ATR:
3394, 2983, 1725, 1510, 1297, 1234, 1175, 822 cm™'; HRMS (ESI) calcd for C20H22N>NaO3

[M + Na]*: 361.1522, found: 361.1520.Spectral data is close agreement with literature.!!
Synthesis of 4c in 1 mmol scale:

To a oven dried 25mL round bottom flask (wrapped in aluminium foil) with a magnetic stirring

bar were added glycinate ester 1a (209 mg, 1 mmol) and eosin Y (13 mg, 0.02 mmol, 2 mol%).
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Then 5 mL of dry DCE was added via syringe followed by addition of Cu(OAc)> (9.0 mg, 0.05
mmol, 5 mol%). The reaction mixture was stirred (for 10h) under air atmosphere at room
temperature (30-32 °C). Once the glycinate ester 1a was consumed (monitored by TLC), then
2-methyl-Indole (144 mg, 1.1 mmol) was added in one portion. The reaction mixture was
further stirred for 4h. After completion of the reaction, the reaction mixture was concentrated
to one-third of the total volume. The crude residue was purified by column chromatography on
silica gel (petroleum ether/EtOAc as the eluent) to afford product 3e as light-yellow liquid (306

mg, 90%).

Ethyl 2-(5-bromo-1H-indol-3-yl)2-((4-methoxyphenyl)amin)acetate (4d)

Purified by column chromatography on silica gel (15% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as yellow liquid. Yield = 115 mg
(71%). "TH NMR (600MHz, CDCl3): 6 8.35 (s, 1H), 7.97 (s, 1 H), 7.28 (d, J = 8.5 Hz, 1H),
7.18-7.16 (m, 2 H), 6.75 (d, J= 8.5 Hz, 2 H), 6.60 (d, /= 8.5 Hz, 2 H), 5.26 (s, 1 H), 4.28-4.22
(m, 1 H), 4.17-4.11 (m, 1 H), 3.72 (s, 3 H), 1.23 (t, /= 7.2 Hz, 3 H); 13C{1H} NMR (201.2
MHz, CDCl): 6 172.6, 152.7, 140.6, 135.2, 127.5, 125.4, 124.3,122.2, 115.0 (2 C), 1149 (2
C), 113.3, 112.9, 112.5, 61.8, 55.8, 55.1, 14.1; HRMS (ESI) calcd for C19H20N2O03Br [M +

H]": 403.0640, found: 403.0652.Spectral data is close agreement with literature.!?

Ethyl 2-(5-fluoro-1H-indol-3-yl)2-((4-methoxyphenyl)amin)acetate (4e¢)
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Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as yellow liquid. Yield = 102 mg
(74%)."H NMR (600MHz, CDCl3): 6 8.27(brs, 1H), 7.48 (d, J=9.6 Hz, 1H), 7.24-7.22 (m, 2
H), 6.96 (td, /= 8.9, 1.6 Hz, 1H), 6.75 (d, /= 8.5 Hz, 2 H), 6.61 (d, /= 8.6 Hz, 2H), 5.26 (s, 1
H), 4.26 (dq, J=11.3, 7.3 Hz, 1H), 4.15 (dq, J = 10.7, 7.3 Hz, 1H), 3.72 (s, 3 H), 1.22 (t, J =
7.0 Hz, 3H); 13C{1H} NMR (201.2 MHz, CDCL): 6 172.6, 157.9 (d, Jc.r= 236.2 Hz), 152.6,
140.6, 132.9, 126.1 (d, Jc.r= 9.4 Hz), 124.7, 1149 (2 C), 114.8 (2 C), 112.9, 112.0 (d, Jc.r=
8.4 Hz), 110.8 (d, Jcr= 26.4 Hz), 104.5 (d, Jc.r= 26.1 Hz), 61.6, 55.7, 55.1, 14.1; HRMS

(ESI) calcd for Ci19H20N2O3F [M + H]*: 343.1452, found: 343.1443.

MeO

HN-PMP
[ COREt

b

H o 4f

Ethyl 2-(5-methoxy-1H-indol-3-yl) 2-((4-methoxyphenyl)amin)acetate (4f)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as yellow liquid. Yield = 111 mg
(78%)."H NMR (600MHz, CDCls): J 8.21(brs, 1H), 7.26 (s, 1 H), 7.21 (d, J = 8.8 Hz, 1H),
7.15(d, J=1.9 Hz, 1H), 6.87 (dd, J = 8.8, 2.1 Hz, 1H), 6.77 (d, /= 8.6 Hz, 2 H), 6.63 (d, J =
8.9 Hz, 2 H), 5.29 (s, 1 H), 4.26 (dq, J = 11.2, 7.3 Hz, 1H), 4.15 (dq, J = 10.6, 6.7 Hz, 1H),
3.86 (s, 3 H),3.73 (s, 3 H), 1.23 (t, J= 6.7 Hz, 3H); 13C{1H} NMR (201.2 MHz, CDCL): 6
0 172.8, 154.2, 152.5, 140.8, 131.5, 126.1, 123.7, 114.81(2 C), 114.79 (2 C), 112.7, 112.13,
112.09, 101, 61.4, 55.8, 55.6, 55.2, 14.1; HRMS (ESI) calcd for Coo0H23N204 [M + HJ™:

355.1652, found: 355.1646. Spectral data is close agreement with literature.!?
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Ethyl 2-(2-hydroxynaphthalen-1-yl)-2-((4-methoxyphenyl)amino)acetate (4g)

Purified by column chromatography on silica gel (20% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as red liquid. Yield = 119 mg (84.0
%).'"H NMR (600MHz, CDCl3): 6 8.08 (d, J= 8.6 Hz, 1H), 7.80 (d, J= 8.2 Hz, 1H), 7.72 (d,
J=8.8Hz, 1H), 7.54 (t,J=7.5 Hz, 1H), 7.34 (t, /= 7.4 Hz, 1H), 7.06 (d, J = 8.9 Hz, 1H), 6.67
(s,4H),5.80 (s, 1 H), 4.26-4.21(m, 1 H), 4.12-4.05 (m, 1 H), 3.67 (s, 3 H), 1.08 (t, /= 7.0 Hz,
3H), (OH and NH protons could not be detected); 13C{1H} NMR (201.2 MHz, CDCl3):
171.1,156.1, 154.6, 138.7, 132.4, 130.5, 129.1, 128.9, 126.8, 122.9, 121.8, 119.7, 117.7 (2 C),
114.7 (2 C), 111.3, 62.3, 57.9, 55.4, 13.8; ATR : 3326, 2983, 2834, 1726, 1510, 1212, 1163,
1121, 933, 822, 745 cm™!; HRMS (ESI) calcd for C21H22NO4 [M + H]*: 352.1543, found:

352.1545. Spectral data is close agreement with literature.!?

H
/®/N CO,Et
EtO oH

4h

Ethyl 2-((4-ethoxyphenyl)amino)2-(2-hydroxynaphthalen-1-yl)- acetate (4h)

Purified by column chromatography on silica gel (15% EtOAc/ petroleum ether —25% EtOAc/
petroleum ether). The above titled compound was isolated as white solid. Yield = 114 mg
(78%); Mp: 149-151°C; Mp: 148-149°C!t!!; TH NMR (600MHz, CDCl3): 6 8.08 (d, J = 8.6
Hz, 1H), 7.80 (d, J= 8.0 Hz, 1H), 7.73 (d, J = 8.8 Hz, 1H), 7.54 (t, J= 7.7 Hz, 1H), 7.37 (t,J
=7.3Hz, 1H), 7.07 (d, J = 8.8 Hz, 1H), 6.66 (s, 4 H), 5.80 (s, 1 H), 4.26-4.21 (m, 1 H), 4.11-

4.05 (m, 1 H), 3.87 (q,J = 7.0 Hz, 2 H), 1.32 (t, J= 7.0 Hz, 3 H), 1.08 (t, /= 7.0 Hz, 3 H); (OH
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and NH protons could not be detected); 13C{1H} NMR (201.2 MHz, CDCl3): 6 171.1, 156.1,
154.0, 138.6, 132.4, 130.5, 129.1, 128.9, 126.8, 122.9, 121.9, 119.8, 117.7 (2 C), 115.4 (2 C),
111.2, 63.7, 62.4, 58.0, 14.8, 13.8; ATR : 3327, 2981, 2902, 1726, 1510, 1212, 1163, 1117,
821, 745 cm™'; HRMS (ESI) calcd for C22HuNO4 [M + H]™: 366.1699, found: 366.1699.

Spectral data is close agreement with literature.!

Ethyl 2-(4-hydroxynaphthalen-1-yl)-2-((4-methoxyphenyl)amino)acetate (4i)

Purified by column chromatography on silica gel (10% EtOAc/ petroleum ether —15% EtOAc/
petroleum ether). The above titled compound was isolated as red liquid. Yield = 120 mg (85.0
%).'"H NMR (600MHz, CDCl): J 8.27 (d, J = 8.0 Hz, 1H), 7.79 (d, J = 7.8 Hz, 1H), 7.51-
7.45 (m, 2H), 7.42 (d, J = 8.3 Hz, 1H), 7.36 (d, J = 8.5 Hz, 1H), 6.79-6.78 (m, 2 H), 6.75-6.74
(m, 2 H), 5.08 (s, 1 H), 4.31-4.26 (m, 1 H), 4.20-4.14 (m, 1 H), 3.71 (s, 3 H), 1.21 (t, J= 7.0
Hz, 3H), (OH and NH protons could not be detected); 13C{1H} NMR (201.2 MHz, CDCl):
0 171.2, 154.7, 153.0, 138.8, 134.2, 127.2, 126.8, 126.6, 125.4, 125.1, 122.4, 119.4, 117.9 (2
C), 114.7 (2 C), 113.2, 63.4, 62.4, 55.5, 13.9; HRMS (ESI) calcd for C21H22NO4 [M + HJ™:

352.1543, found: 352.1543. Spectral data is close agreement with literature.!3

Ethyl 2-((4-methoxyphenyl)amino)-2-(1H-pyrroe)acetate (4j)

Purified by column chromatography on silica gel (15% EtOAc/ petroleum ether —25% EtOAc/

petroleum ether). The above titled compound was isolated as yellow liquid which turns to blak
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with time. Yield = 75 mg (68%); '"H NMR (600MHz, CDCls): § 8.6 (brs, 1H), 6.75 (d, J= 8.6
Hz, 2 H), 6.72 (s, 1 H), 6.60 (d, J = 8.6 Hz, 2 H), 6.24 (brs, 1 H), 6.19-6.17 (m, 1 H), 5.07 (s,
1H), 4.28-4.23 (m, 1 H), 4.22-4.17(m, 1H), 3.73 (s, 3 H), 1.27 (t, J = 7.3 Hz, 3 H); 13C{1H}
NMR (201.2 MHz, CDCL): 5 171.5, 153.0, 140.5, 126.9, 117.9, 115.2 (2 C), 114.8 (2 C),

108.9, 106.9, 61.9, 56.6, 55.7, 14.1. Spectral data is close agreement with literature.'3

O

N%)'L
MeO

5

Ethyl-(E)-2((4-methoxyphenyl)imino)acetate (5)'*

TH NMR (300MHz, CDCl): 6 7.94 (s, 1 H), 7.36 (d, J= 9.0 Hz, 2 H), 6.94 (d, J= 9.0 Hz, 2
H), 4.42 (q, J= 7.1 Hz, 2 H), 3.84 (s, 3 H), 1.41 (t, J= 7.1 Hz, 3 H); 13C{1H} NMR (201.2
MHz, CDCL): § 163.6, 160.5, 148.0, 141.4, 123.6, 114.5, 61.9, 55.5, 14.2. LRMS: [M+Na]":

230.05.
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13C NMR, 201.2 MHz, CDCl3
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BCNMR, 201.2 MHz, CDCls
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13C NMR, 201.2 MHz, CDCls
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'H NMR, 600 MHz, CDCls
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13C NMR, 201.2 MHz, CDCls
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13C NMR, 201.2 MHz, CDCls
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13C NMR, 201.2 MHz, CDCl3
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13C NMR, 201.2 MHz, CDCls
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'H NMR, 600 MHz, CDCls
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13C NMR, 201.2 MHz, CDCls
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13C NMR, 201.2 MHz, CDCl3

CDCly
/—)%
o MW O NOWLO TN AW WL N
— O WOV IO OOWOWOoT I~ WWOWAN O O < o — O —
. e o e e e e o e o e e e o . — O ™M O < 0
— O T O NOOHOOWOWAN—O™> < A L LI .
~ LOWMOMOMONNANNAN A A A A ~ -~ O N ™~ w0 ™
— L R e AR e AR R e TR e T R e TR e R e B e O e IR e MR e | | e O 1 1" —
Current Data Parameters
NAME barc-RC-2127-13C-2July21
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210702
Time 13.57 b
INSTRUM spect
PROBHD  2555801_0012 (
PULPROG zgdc
16384
SOLVENT cpc13
NS 111
Ds 4
SWH 48543.688 Hz
FIDRES 5.925743 Hz
2Q 0.1687552 sec
RG 71.8
DW 10.300 usec
DE 6.50 usec
( N TE 298.0 K
D1 3.00000000 sec
D11 0.03000000 sec
N_ _CO,Et :
PMP’ 2 SFO1 201.1878208 MHz
NUC1 13C
Pl 8.00 usec
PLWL 312.79998779 W
OH SFO2 800.0332001 MHz
NUC2 10
CPDPRG (2 waltz16
PCPD2 60.00 usec
PLW2 13.00000000 W
PLW12 0.29249999 W
F2 - Processing parameters
3 16384
SF 201.1677250 MHz
WDW EM
4 SSB 0
g 1B 5.00 Hz
\. S GB 0
pC 1.40

200 180 160 140 120 100 80 60 40 20 0 rpm

S94


Admin
Typewriter
13C NMR, 201.2 MHz, CDCl3 

Admin
Typewriter

Admin
Typewriter
S94


'H NMR, 600 MHz, CDCl3
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'H NMR, 600 MHz, CDCls
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BCNMR, 201.2 MHz, CDCls
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Current Data Parameters
NAME barc-RC-2504-13C-Feb22
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220209
Time 14.09 h
INSTRUM spect
PROBHD 7555801_0012 (
PULPROG zgdc
D 16384
SOLVENT CDC13
H NS 151
DS 4
SWH 48543.688 Hz
pmp-N._COEL Thee T
AQ 0.1687552 sec
RG 71.8
alul 10.300 usec
DE 6.50 usec
TE 298.0 K
D1 3.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 201.1878208 MHz
NUC1 13C
Pl 9.00 usec
OH PLWL 312.79998779 W
SFO2 800.0332001 MHz
- NUC2 1H
4| CPDPRG[2 waltz1l6
PCPD2 60.00 usec
PLW2 13.00000000 W
PLW12 0.29249999 W
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F2 - Processing parameters

ST 16384

SF 201.1677259 MHz
WDW EM

SSB

LB 5.00 Hz
GB

PC 1.40
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'H NMR, 600 MHz, CDCls
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