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General Information

Unless otherwise stated, all reactions were performed under open atmosphere.
'H and 3C NMR spectra were recorded on a Bruker Spectrospin DPX-300
NMR spectrometer at 300 and 75.47 MHz, respectively. All chemical shifts
(0) are reported in ppm and coupling constants (J) in Hz. All chemical
shifts are related to residual solvent peaks [CDCl;: 7.26 (H), 77.16 (13C);
DMSO-dg: 2.50 ('H), 39.52 (13C)]. All alcohols and aldehydes were purchased
from commercial sources and hydroxymethylfurfural (HMF) was prepared
according to literature procedure.l'l Deionised water, TBHP (70% in water),

1odine and NaOH were used as received.
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Experimental Section:

Table S1: Effect of catalysts on the C-H oxidation.

Catalyst
H H TBHP(70% in water) Q
o 4 equiv. - oH
NaOH (20 mol%),
MeO H,0 MeO
70 °C, 10-16h
Entry No. Catalyst % of yield
(1solated)
1 — -
2 I 90
3 KI 48
4 Nal 46
5 TBAI 15
6 TBAB 0
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Table S2: Effect of amount of catalyst loading for the oxidation reaction.

I, (X mol%) o
H H TBHP (70% in water)

4 equiv.
OH - OH
NaOH (20 mol%), H,O
MeO

70 °C, 10-16h MeO

Amount of % of yield
Entry No. I, ( X mol%) (isolated)
1 _ -
) 2 23
3 4 35
4 5 46
5 6 58
6 8 63
7 10 90
8 12 90
9 15 90
10 20 90

Table S3: Effect of oxidant used for the reaction.
(0]

H H I2 (10 mol%)
on Oxidant - OH
NaOH (20 mol%), H,O
MeO o

70 °C, 10-16h Me

; % of yield
Entry No. Oxidant (isolated)
1 - -
2 aq. TBHP 90
3 0, 0
4 H,0, 5
5 DTBP 0
6 K,S,04 0
7 NMO 0
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Table S4: Effect of amount of oxidant used for oxidation reaction
O
H H

I, (10 mol%
OH 2 ( ©) > OH
aqg. TBHP(x equiv.)
MeO MeO

NaOH (20 mol%), H,O
70 °C, 10-16h

—
EntryNo.  aq. TBHP (x equiv.) o OF Yield

(isolated)
1 — -
2 1 15
3 2 32
4 3 47
52 4 920
6 5 90
7 10 90

a.  Since the TBHP used was 70% in water, it is equivalent to 2.8 equivalent of pure TBHP.

Table S5: Optimization of reaction conditions for oxidation of aldehyde

o o
H 1,/ NaOH o
) aq. TBHP —o0
H,0, 70 °C
10h
E N Iodine aq. TBHP  NaOH Reaction Yield
ntry No (X mol%) (Y equiv.)  (Z mol%) temperature/°C (isolated)
1 - _ - 70 -
) 5 1 10 70 58
3 5 1.5 10 70 68
4 5 2 10 70 73
5 10 1.5 20 70 77

6 10 2 20 70 84



Table S6: Effect of base, solvent and temperature used for the reaction

Tempereture %o ofyield
Entry No. Base (20mol%)  Selvent P

/°C (isolated)
1 NaOH H,0 RT 0
2 NaOH H,0 50 42
3 NaOH H,0 60 65
42 NaOH H,0 70 90
5 KOH H,O 70 81
6 Na,CO,4 H,0 70 17
7 K2C03 H20 70 31
8 - H,0 70 0
9 NaOAc H,0 70 30
10 KOAc H,0 70 26
11 NaOH DMSO 70 0
12 NaOH DCM 70 0
13 NaOH 1,4 dioxane 70 0
14 NaOH CH4CN 70 31
15 NaOH tert-Butanol 70 38

a. Reaction was also carried out with 1 equiv. of NaOH at 100 °C with yield of 90%.

General procedure for oxidation of alcohols



A 15 ml screw capped vial was charged with a magnetic bead, 5 mmol of alcohol, 0.5 mmol
(10 mol%) of I, and 20 mmol (4 equiv.) of aq. TBHP (70% in H,0O). Afterwards, 1 mmol (20
mol%) of NaOH with additional 2 mL of deionized water (pH = 10) were added to the
reaction mixture and it was heated at 70 °C for 10-16 h. Afterwards, the reaction mixture was
neutralized by aq. HCI and extracted with EtOAc and aq. Na,S,0;3 solution. The organic layer
was dried over anhydrous Na,SO, and after evaporation of the solvent analytically pure

carboxylic acids were obtained.[?]

General procedure for oxidation of aldehydes

A 15 ml screw capped vial was charged with a magnetic bead, 5 mmol of aldehyde, 0.5 mmol
(10 mol%) of I, and 20 mmol (4 equiv.) of aq. TBHP. Afterwards, 1 mmol (20 mol%) of
NaOH with additional 2 mL of deionized water (pH =10) were added to the reaction mixture
and it was heated at 70 °C for 10-16 h. Afterwards, the reaction mixture was neutralized by
aq. HCl and extracted with EtOAc and aq. Na,S,0; solution. The organic layer was dried
over anhydrous Na,SO, and after evaporation of the solvent analytically pure carboxylic

acids were obtained.[?3]

Gram scale synthesis of FDCA from HMF

A 1000 ml of round bottom flask was charged with a magnetic bead, 79.36 mmol (10 gm) of
HMF, 15.87 mmol (20 mol%) of I, and 634 mmol (8 equiv.) of aq. TBHP. Afterwards, 39.70
mmol (50 mol%) of NaOH with additional 100 mL of H,O were added to the reaction
mixture and it was heated at 70 °C for 36 h. Afterwards, the reaction mixture was neutralized
by aq. HCI and extracted with EtOAc and aq. Na,S,0; solution. The organic layer was dried
over anhydrous Na,SO, and after evaporation of the solvent analytically pure FDCA was

obtained in 53% yield (6.55 gm).[>4]

One pot synthesis of FDCA from D-fructose
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To a 150 mL flask equipped with stirrer bars, D-fructose (4.5 g, 25 mmol), isopropyl alcohol
(50 mL), and hydrochloric acid (12.5m aqueous solution, 0.1 mL) were added. The reaction
flask was heated on an oil bath to 120 °C with stirring. The reaction was stopped after 4 h and
the mixture was filtrated to remove insoluble humin by-product. Solvent in the reaction
mixture was then evaporated and dried to give the crude HMF product (3.15 gm).
Afterwards, I, (5 mmol), ag. TBHP (200 mmol, 8 equiv.), NaOH (12.5 mmol) and H,O (50
mL) were added and the reaction mixture was stirred at 70 °C for 36h. Afterwards, the
reaction mixture was neutralized by aq. HCI and extracted with EtOAc and aq. Na,S,03
solution. The organic layer was dried over anhydrous Na,SO, and after evaporation of the

solvent FDCA was obtained in 41% yield (1.61 gm).

Gram scale synthesis of Terephthalic acid

A 100 ml of round bottom flask was charged with a magnetic bead, 14.48 mmol (2 gm) of 1,
4-benzenedimethanol, 2.89 mmol (20 mol%) of I, and 115.84 mmol (8 equiv.) of aq. TBHP.
Afterwards, 7.24 mmol (50 mol%) of NaOH with additional 10 mL of H,O were added to the
reaction mixture and it was heated at 70 °C for 36 h. Afterwards, the reaction mixture was
neutralized by aq. HCI and extracted with EtOAc and aq. Na,S,0; solution. The organic layer
was dried over anhydrous Na,SO, and after evaporation of the solvent analytically pure

terephthalic was obtained.l’!
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Compound 1

@)

o
MeO

'H-NMR (CDCls, 300 MHz, ppm): 11.62 (br, 1H), 8.05-8.08 (d, J= 9Hz, 2H), 6.93-6.96 (d,
J= 9Hz, 2H), 3.88 (s, 3H); *C-NMR (CDCly, 75 MHz, ppm): 171.51, 164.06, 132.36,

121.61, 113.76, 55.48
Compound 2

O
OH

'H-NMR (CDCls, 300 MHz, ppm): 11.13 (br, 1H), 8.16 (m, J= 9Hz, 2H), 7.55 (t, 1H), 7.50

(t, 2H); 3C-NMR (CDCl;, 75 MHz, ppm): 172.33, 133.82, 130.24, 129.35, 128.50.

Compound 3

0y e
O,N

'H-NMR (DMSO-ds, 300 MHz, ppm): 13.62 (br, 1H), 8.30-8.32 (d, J= 6Hz, 2H), 8.16-8.19

(d, 2H); BC-NMR (DMSO-ds, 75 MHz, ppm): 166.16, 150.36, 136.81, 131.04, 123.79.

Compound 4
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O
o
HO

'H-NMR (DMSO-dg, 300 MHz, ppm): 12.43 (br, 1H), 10.24(s, 1H), 7.82-7.85 (d, J= 9Hz,
2H), 6.84-6.87 (d, J= 9Hz, 2H); *C-NMR (DMSO-d¢, 75 MHz, ppm): 167.65, 162.06,

132.00, 121.82, 115.57.

Compound 5

o)
/©)J\OH
Me

'H-NMR (CDCls, 300 MHz, ppm): 11.57 (br, 1H), 7.91 (d, J= 9Hz, 2H), 7.17-7.20 (d, J=
9Hz, 2H), 2.34 (s, 3H); 3C-NMR (CDCls, 75 MHz, ppm): 172.55, 144.67, 130.28, 129.22,

126.62, 21.77.

Compound 6

o)
/©)J\OH
cl

'H-NMR (DMSO-dg, 300 MHz, ppm): 13.20 (br, 1H), 7.85-7.88 (d, J= 9Hz, 2H), 7.68-7.72
(d, = 12Hz, 2H); BC-NMR (DMSO-ds, 75 MHz, ppm): 167.05, 132.14, 131.74, 130.48,

127.32.
Compound 7

O

ﬁOH
Br
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'H-NMR (DMSO-dg, 300 MHz, ppm): 13.19 (br, 1H), 7.84-7.87 (d, J= 9Hz, 2H), 7.67-7.71
(d, J= 12Hz, 2H); 3C-NMR (DMSO-ds, 75 MHz, ppm): 167.05, 132.14, 131.74, 130.48,

127.32.

Compound 8

o)
jon:
F

'H-NMR (CDCls, 300 MHz): 8.13-8.16 (m, 2H), 7.15 (m, 2H); '*C-NMR (CDCl;, 75 MHz):

171.5, 166.7, 133.2, 125.8 (d, J = 2.6 Hz), 116.1; F-NMR (CDCl3): -104.1 (s, 1F).

Compound 9

OH
F3C

'H-NMR (DMSO-ds, 300 MHz, ppm): 13.46 (br, 1H), 8.12-8.15 (d, J= 9Hz, 2H), 7.86-7.89
(d, J= Hz, 2H); BC-NMR (DMSO-ds, 75 MHz, ppm): 167.05, 132.14, 131.74, 130.48,

127.32.
Compound 10

O
o
NC

'H-NMR (DMSO-ds, 300 MHz, ppm): 13.42 (br, 1H), 8.11-8.14 (d, J= 9Hz, 2H), 7.83-7.86
(d, J= 9Hz, 2H); BC-NMR (DMSO-ds, 75 MHz, ppm): 167.15, 137.24, 132.14, 131.74,

118.48, 115.32.
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Compound 11

O
OH

Me

'H-NMR (CDCls, 300 MHz, ppm): 12.76 (br, 1H), 7.80 (s, 1H), 7.17-7.25 (m, 3H), 2.27 (s,
3H); 3C-NMR (CDCls, 75 MHz, ppm): 172.96, 138.31, 134.65, 130.75, 129.33, 127.44,

21.25.

Compound 12
O
S
NO,
'"H-NMR (DMSO-d¢, 300 MHz, ppm): 13.87 (br, 1H), 7.73-8.30 (m, 4H); 3C-NMR (DMSO-
ds, 75 MHz, ppm): 166.16, 150.36, 136.81, 131.04, 123.79.

Compound 13

Me O
)@f%”
Me Me

IH-NMR (DMSO-ds, 300 MHz, ppm): 13.06 (br, 1H), 6.90 (s, 2H), 1.98-2.34 (m, 9H); 3C-

NMR (CDCls, 75 MHz, ppm): 171.28, 138.43, 134.33, 128.70, 21.45, 19.50.

Compound 14

Cl o

d‘\OH
Cl
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'H-NMR (DMSO-dg, 300 MHz, ppm): 13.82 (br, 1H), 7.64(t, 1H), 7.17-7.25 (m, 2H); '3C-

NMR (DMSO-dg, 75 MHz, ppm): 162.56, 161.40, 158.06, 133.54, 112.76.
Compound 15
F O

d‘\OH
F

'H-NMR (DMSO-ds, 300 MHz, ppm): 13.92 (br, 1H), 7.63(t, 1H), 7.17-7.23 (m, 2H); '3C-

NMR (DMSO-ds, 75 MHz, ppm): 162.66, 161.30, 158.06, 133.44, 112.86.

Compound 16

@)
)" on

'H-NMR (CDCls, 300 MHz, ppm): 11.95 (br, 1H), 7.57 (s, 1H), 7.27 (s, 1H), 6.48 (s, 1H);

BC-NMR (CDCls, 75 MHz, ppm): 163.87, 147.49, 143.80, 120.23, 112.30.
Compound 17

O

S
\ OH

'H-NMR (CDCls, 300 MHz, ppm): 12.16 (br, 1H), 7.82 (d, 1H), 7.56 (d, 1H), 7.06 (s, 1H);

13C-NMR (CDCls, 75 MHz, ppm): 168.12, 135.11, 134.13, 132.89, 128.12.

Compound 18

O
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'H-NMR (DMSO-dg, 300 MHz, ppm): 13.68 (br, 1H), 8.76-8.68 (d, J= 9Hz, 2H), 7.80-7.82

(d, 2H); 3C-NMR (DMSO-dg, 75 MHz, ppm): 166.60, 151.30, 138.54, 123.20.

Compound 19

OH
HO

'H-NMR (DMSO-dg, 300 MHz, ppm): 8.04 (s, 4H), 13.30 (br, s, 2H); '*C-NMR (DMSO—ds,

75 MHz, ppm): 129.91, 134.90, 167.12.

Compound 20

0] o)

)
HO \ / OH

'H-NMR (DMSO-ds, 300 MHz, ppm): 7.30 (s, 2H), 3C-NMR (DMSO-ds, 75 MHz, ppm):
159.40, 147.53, 118.77.

Compound 21

OH
Y

'H-NMR (CDCls, 300 MHz, ppm): 7.38-7.27 (m, 5H), 3.66 (s, 2H); 3C-NMR (CDCl;, 75

MHz, ppm): 178.01, 133.20, 129.30, 128.6, 127.32, 41.05.

Compound 22

o

]
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'H-NMR (CDCl;, 300 MHz, ppm): 11.70 (s, 1H), 2.35 (t, ] = 7.4 Hz, 2H), 1.68 (m, 2H), 1.00

(t, J=7.5 Hz, 3H); *C-NMR (CDCls, 75 MHz, ppm): 180.00, 36.00, 18.72, 13.35.

Compound 23

A

(0]

'H-NMR (CDCls, 300 MHz, ppm): 11.73 (s, 1H), 2.35 (t, J = 7.4 Hz, 2H), 1.68 (m, 2H), 1.00
(m, J = 7.5 Hz, 2H), 0.98 (t, 3H); *C-NMR (CDCls, 75 MHz, ppm): 180.05, 26.00, 23.78,

18.75, 13.15

Compound 24

/G\)WOH

(0]

'H-NMR (CDCls, 300 MHz, ppm): 11.80 (br, s, 1H), 2.34 (t, J = 7.7 Hz, 2H), 1.61 (m, 2H),
1.29 (m, 8H), 0.88 (m, 3H); 3C-NMR (CDCls, 75 MHz, ppm): 176.87, 34.3, 31.9, 29.2, 29.1,
25.9,22.30, 13.45.

Compound 25

(o}

)J\/\[(OH
HO

(o)

'H-NMR (DMSO-ds, 300 MHz, ppm): 11.30 (b, 2H), 2.43 (m, 4H); 3C-NMR (DMSO-ds, 75

MHz, ppm): 174.09, 29.18

'H- NMR (in CDCl;) spectra of compound 1
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4-0Me pure COQOH
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BC{H'}- NMR (in CDCl;) spectra of compound 1
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'H- NMR (in DMSO-dy) spectra of compound 3
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BC{H'}- NMR (in DMSO-d) spectra of compound 3

4-N0OZ2 CQOoH 13C
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'H- NMR (in DMSO-dy) spectra of compound 4
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BC{H'}- NMR (in DMSO-dg) spectra of compound 4

4-0HCOQoH 13C
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'H- NMR (in CDCI;) spectra of compound 5
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BC{H'}- NMR (in CDCI;) spectra of compound 5

4 Me, COOH 13C
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'H- NMR (in DMSO-dg) spectra of compound 6
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'H- NMR (in DMSO-dg) spectra of compound 7

4-Br COOH
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BC{H'}- NMR (in DMSO-dg) spectra of compound 7
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'H- NMR (in DMSO-dg) spectra of compound 9

4-cf3  COOH
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BC{H'}- NMR (in DMSO-dg) spectra of compound 9
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9F- NMR (in DMSO-dg) spectra of compound 9
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4-CN COOH pure

13.514
8.06%
8.041
7.940
7.912
2.509
2.503

G
i
=T

@A B
HC

s |

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

d a

BC{H'}- NMR (in DMSO-dy) spectra of compound 10

0

=

-3

ppm

Current Data Parameters

NAME Susanta
EXPNO 2865
PROCNO 1
F2 - Acquisition Paramet
Date_ 20170805
Time 9.46
INSTRUM spect
FROBHD 5 mm PABEO BB-
FULFPROG zg30
TD 65536
SOLVENT DMSC
NS 10
DS 2
SWH 6172.839
FIDRES 0.094190
AQ 5.3084660
Rz 101.6
DwW 81.000
DE 6.00
TE 300.0
Dl 1.00000000
TDO 1
======== (CHANNEL fl ====
NUC1 1H
Pl 11.00
PL1 =100
SFC1 300.1318534
FZ — Processing paramete
ST 32768
SF 300.1300000
WDW EM
SSB 0
LE 0.30
GB 0
BC 1.00
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4-CN COQH 13
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EXFNO 266

PROCNO 1
FZ - Acquisition Paramet
Date_ 20170805
Time 2.:50
INSTRUM spect
PROBHD 5 mm PRBBO BB-
PULPROG z2gpg30
TD 65536
SOLVENT DM30
N5 62
Ds 4
SwWH 17985.611
FIDRES 0.274439
AD 1.8219508
REG 32768
oW 27.800
DE 5.00
TE 300.0
D1 2.00000000
dil 0.03000000
DELTA 1.8%95508438
TDO i &
======== CHANNEL fl ====
NUC1 13cC
Pl 8.00
PL1 -3.00
SFO1 75.4752953
======== (CHANNEL f2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPDZ2 80.00
PLZ2 -1.00
FL12 16.23
DT172 2N 20
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"H- NMR (in CDCl;) spectra of compound 11
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BC{H'}- NMR (in CDCI;) spectra of compound 11
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'H- NMR (in DMSO-dy) spectra of compound 12
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Current Data Par

2-No2 COOH e
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'H- NMR (in DMSO-dg) spectra of compound 13
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g o o [ B =
E e B bR maNe FZ - Rcquisition Paramet
— -~ @ 01010l ed ol Date_ 20170803
Time 19.40
NW INSTRUM spect
PROBHD 5 mm PABEO BB-
PULFROG zg30
D 65536
SOLVENT DMS0
M5 16
D5 2
SWIH 6172.839
FIDRES 0.094190
AQ 5.3084660
Me 0 RZ 50.8
DWW 81.000
/@f“\m‘ DE 6.00
Me e TE 300.0
13 D1 1.00000000
DO 1
======== CHANNEL fl ====
NUC1 1H
Pl 11.00
FL1 -1.00
SFO1 300.1318534
F2 - Processing paramete
SI 32768
SF 300.1300000
WDwW EM
i JL S5B 0
LB 0.30
,,,,, . GB 0
T T T T T T T T T T T T T T 1 1.00

B e R R s L i !
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 ppm

b s

BC{H'}- NMR (in DMSO-dg) spectra of compound 13
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~COOHZL 3¢ g Co T PROCHNO 1
L] - O MW oAMNNT o
------ - TA®@O™Mor- N

e TREkE R B F2 - Acgquisition Paramet

o shimetie nlad ot R Date_ 20170803

Time 19.54

INSTRUM spect

PROBHD 5 mm PABEO BB-

FPULFROG zgpg30

TD 65536

SOLVENT DME0

] Ldch

D5 4

SWH 17985.611

FIDRES 0.274439

AQ 1.8219508

Me 0O RG 32768

DwW 27.800

/@E‘LDH DE 6.00

Me hle TE 300.0

B3 Dl 2.00000000

dil 0.03000000

DELTA 1.89999998

DO 1

======== (CHANNEL fl ====

NUZ1 13cC

Pl g.00

PL1 -3.00

SFO1 75.4752953

======== (CHANNEL f2 ====

CPDPRG2 waltzlé

NUC2 1H

PCPD2 80.00

T T T T T T T T | | 7 Tle et

FPL1Z 16.23
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SFOZ 300.1312005
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'H- NMR (in DMSO-dg) spectra of compound 15
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BC{H'}- NMR (in DMSO-dg) spectra of compound 15
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19F- NMR (in DMSO-dg) spectra of compound 15
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'H- NMR (in CDCls) spectra of compound 16

ant Daca Parsmeters
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BC{H'}- NMR (in CDCI;) spectra of compound 16

NAME Susanta
. . EXFHNO 208
- furic COCOH 1= ey oot rX T PROCNO 1

o = D oo L= N1 ]

: o L8 hes e

2 B bl R F2 - hoguisition Paramet

= o o il Date_ 20170527

‘ , Time 12.16
INSTRUM spect
| | PROBHD 5 mm PABBO BB—

FULFROG zgpg30
TD 65536
SOLVENT CDCL13
N5 31
D3 4

o SWH 17985.611
FIDEES 0.274439

WD*‘ AQ 1.8219508
16 RG 32768
DW 27,800
DE 6.00
TE 300.0
D1 2.00000000
dil 0.03000000
DELTA 1.89999998
TDO 1
======== CHANNEL fl ====
NUC1 13C
Pl 8.00
PL1 =-3.00
SFo1 75.4752953
======== (CHANNEL 2 ====
CEDERG2 waltz1l6
NUC2 1H
PCPDZ 80.00
T T i T T T T " | T T T T FLZ -1.00
PL1Z 16.23
200 180 160 140 120 100 80 60 40 20 0 ppm 175 20.23

SF02 300.1312005
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'H- NMR (in CDCI;) spectra of compound 17
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13C {H'}- NMR (in CDCl;) spectra of compound 17
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'H- NMR (in DMSO-dg) spectra of compound 18

: frise " Current Data Pavameters
d-picolinic COQQH 2 s“"‘"";“'{
E ile] 2
EROGHD 1
— 2 - A 3
] D A T el — PR~ ST
=} [N R R ] - = = Date_ 201
. 0w oy .
" e o o o =
— O D e [ (= ™oy |
FOLWEHT 20
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[ =
SWE 6172.53% Hz
FIDRES 0.0%4130 Hz
RO 5.3084660 =ec
B 226.1
oW 21.000 usagc
E &.00 usec
T1E in0.0 K
o1 1.00000000 sag
pae 1
T 1 V3 R a—
o HUTT t
el 11.00 usec
E 1.00 dBt
i 0oH sral 309.1318534 HH2
N / (s EI.'QECHH'.nq paramoaters
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BC{H'}- NMR (in DMSO-dg) spectra of compound 18
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F2 - Acquisition Paramet

Date_
Time
INSTRUM
FROEHD
PULPROG
TD
SOLVEMT
NS

DS

SWH
FIDEES
AQ

R

oW

DE

CPDPRG2
NUC2
FCEDZ
PLZ
FL1Z2
PL13
S5F0Z

7

20170527
1g.58
spect

5 mm PABED BB-

zgpg30
65536
DMSC

33

4
17985.611
0.27443%
1.8219508
32768
27,800
6.00
300.0
.Q0ooooon
.03000000
.89999998
1

CHANNEL f1 ====

13C

g.00
-3.00
5.4752953

CHANNEL f£2 ====

waltzlg
1H
80.00
-1.00
16.23
20.23

300.1312005
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'H- NMR (in DMSO-dy) spectra of compound 19
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EXFNO 2539
PROCNO X
F2 - Acquisition Paramet
Date_ 20170803
Time 20.20
INSTRUM spect
PROBHD 5 mm PAEBED BB-
PULPROG zg30
D 65536
SOLVENT DMS0
M5 16
DS 2
SWH 6172.839
FIDRES 0.0941390
AQ 5.3084660
RG 0.5
oW 81.000
DE 65.00
TE 300.0
D1 1.00000000
TDO i ;
======== CHANNEL fl ====
NUC1 1H
Pl 11.00
FL1 -1.00
SFO1 300.1318534
FZ - Processing paramete
S1 32768
SF 300.1300000
WDW EM
S5B 0
LE .30
GB 0
BC 1.00
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'H- NMR (in DMSO-dy) spectra of compound 20

EXPNO 303
FDCA double PROCNG 1
FZ2 - Acquisition Paramet
Date_ 20170822
Time 13.25
INSTRUM spact
PROBHD 5 mm FPABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMS0
WS 16
a [a} Ds 2
SWH 6172.839
W FIDRES 0.0%94180
\ O AQ 5.3084660
/ RG 287.4
DW 81.000
DE 6.00
TE 00,0
D1 1.00000000
TDO X
======== (CHANNEL fl ====
NUC1 1H
Pl 11.00
PL1 -1.00
3FO1 300.1318534
FZ - Processing paramete
SI 32768
S5F 300.1300000
WwDW h.M
| ] e S5R
LE 8.30
= - — = GB 0
T T T T T T T T T T T T T PC 1.00

I i i T ik T a "
151514131211109 7 6 5 4 3 2 1 0 -1 -2 ppm
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BC{H'}- NMR (in DMSO-dg) spectra of compound 20

FDCA 13c.

L= = uy
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F2 - Acquisition Parameters
Date 20170914
Time ol el
INSTRUM spect
FROBHD 5 mm PABBO BB-
PULPROG zgpg3o

TD 65536
SOLVENT DMS0

4B 21

D3 4

SWH 17985.¢11 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768

DW 27.800 usec
DE £.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
m======= CHANNEL fl =======:
NUC1 13C

Pl 3.00 usec
PL1 -3.00 dB
SFOL1 75.4752953 MH=z
======== CHANNEL {2 =======
CPDPRG2 waltzlé
NUC2 1H
PCPDZ BO.00 use:
PL2 -1.00 dB
PL12 16.23 dB
FL1Z 20.23 dB
SFOZ 300.1312005 MHz
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'H- NMR (in DMSO-dy) spectra of compound 21

ylacetic aCﬁ? PROCNO 1
[ =3 = T U e T oW

:- & 23Em S @n F2 - RAoquisition Paramet

— @ - oo Ce T Date_ 20170805

Time 9257

Kq L} ‘ \/ INSTRUM spect

FROEHD 5 mm PABEO BB-

PULPROG 2g30

TD 65536

SOLVENT DMS0

NS le

D3 2

SWH 6172.839

e FIDRES 0.094130

AQ 5.3084860

E:jfﬁjr RG 4an.3
DW 81.000

el DE 6.00
TE 300.0

D1 1.00000000

TDO 1

======== (CHANNEL fl ====

NUC1 1H

Pl Ll 00

PL1 -1.00

SFO1 300.1318534
F2 - Processing paramete

SI 32768

SF 300.1300000

WDW EM

S _ i 558 0

LB 0.30

R I , GB 0
T T T T T T T T T T T T T T T T T T i 1.00

T
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BC{H'}- NMR (in DMSO-d) spectra of compound 21
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FROCHNO 1
F2 - Acquisition Paramet
Date_ 20170805
Time 10.03
INSTRUM spect
FROEBHD 5 mm PAEBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMS0
NS 18
Ds 4
SWH 17985.611
FIDRES 0.274439
AQ 1.8219508
RG 32768
oW 27.800
DE 5.00
TE 300.0
D1 2.00000000
dll 0.03000000
DELTA 1.899%95988
TDO i
======== CHANNEL fl ====
NUC1 13C
Bl 8.00
PL1 -3.00
SFO1 75.4752853
======== (HANNEL f2 ====
CEDERGZ2 waltzlg
NUCZ 1H
PCFDZ 80.00
PL2 -1.00
B2 A
PL13 20.23
5F02 300.1312005
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BC{H'}- NMR (in CDCI3) spectra of compound 24

Current Data Parameters

NAME Susanta
—gcta cook 13 S 238
: g s W m e S0 Y B FPROCNO 1
= Swm o RPN RPN PSS
% wy - =3 [ I =N N T - R
& e e o e @ ol o o F2 - Acquisition Paramet
Time 21.38
INSTRUM spect
FROEBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCL3
N5 L2
D3 4
SWH 17985.611
FIDRES 0.274439
o AQ 1.8219508
RG 32768
M Dw 27,800
HO DE 6.00
2 TE 300.0
D1 2.00000000
dll 0.03000000
DELTA 1.89999998
TDO 1
======== CHABNNEL fl ====
NUC1 13C
Bl §.00
PL1 -3.00
SFO1 75.4752953
======== [CHANNEL f2 ====
i l | “ | CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00
T T T T T T T T T T T FLZ -1.00
PL12 16523
200 180 160 140 120 100 80 60 40 20 0 ppm 713 20,23
SFOZ2 300.1312005
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'H- NMR (in DMSO-dy) spectra of compound 25

sucecinic

12.168

14 13 12

2.000

e — g

4425
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EXEFNO 3is
PROCHNG 1

Fé - Acguisition Parameters
Date 20170914
Time 11.04
INSTRUM spect
FROBHD 5 mm BABEO BB-
PULPROG zg30

TD 65536
SOLVENT DMS0

NS 10

Ds 2

SWH 6172.839 Hz
FIDRES 0.094190 H=z
AQ 5.3084660 sec
RG 71.8

D 81.000 use
DE 6.00 use
TE 300.0 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL fl =======
NUCl 1H

Fl 11.00 use
PL1 -1.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
51 32768

SF 300.1299760 MHz
WDW EM
SS5B 0

LB 0.30 Hz
GB 0

BC 1.00
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BC{H'}- NMR (in CDCI3) spectra of compound 25

succinicelde
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200 180 160 140 120 100 80 60 40 20 0 ppm

FROCHNO 1

F2 - Acquisition Parameters
Date_ 20170914

Time 11.09
INSTRUM spect
EROBHD 5 mm PABEQ BB-
PULPROG zgpg30

TD 65536
SOLWENT DM30

NS 35

Ds 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768

DW 27.800 usec
DE .00 usec
TE 300.0 K

Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.893999%3 sec
TDO ki
======== CHANNEL fl ========
NUC1 13C

el B.00 usec
PL1 -3.00 dB
SFOl 75.4752953 MHz
======== CHANNEL f2Z ==—======
CPDPRGZ waltzl6

HuC2 1H
PCPD2 B80.00 usec
PLZ -1.00 4B
PL12 16.23 dB
PL13 20.23 dB
SFO2 300.1312005 MHz
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'"H- NMR (in CDCl;) spectra of HMF

—9.550
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NAME Susanta
EXFNC 239
PROCHO 1
F2 - Acguisition Paramet
Date_ 20170717
Time 19.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 6172.839
FIDRES 0.0%4130
AQ 5.3084660
Rz 71.8
bW 81.000
DE 6.00
TE 300.0
D1 1.00000000
DO 1
======== CHANNEL fl ====
NUC1 1H
Pl 11.00
PL1 -1.00
SFO1 300.1318534
FZ - Processing paramete
51 32768
SF 300.1200060
WDwW EM
S5B 0
LE .30
GE 0
PC 1.00
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BC{H'}- NMR (in CDCI3) spectra of HMF

HMF 13C
™ - A w o
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EXPNO 2e
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FZ - Acquisition Parar
Date_ 201707
Time 18,2
INSTRUM speld
FPROBHD 5 mm PABBC BI
PULPROG Zgpg.:
D 6550
SOLVENT coc.
NS !
DS

SWH 17985.6:
FIDEES 0.2744:
:Xa) 1.82145¢
RG 327¢
ow 27.8(
DE 6.0
TE 300.
Dl 2.000000¢
dil 0.030000¢
LELTA 1.859999¢
DO

======== CHANNEL fl ==
NUCL L
P g.(
PL1 =3.(
SFO1 T5.47529°¢
======== (CHANNEL fZ =-
CPDPRG2Z waltz!
NUC2 5
PCPD2 80.(
PL2 il
PL12 16.:2
PL13 20.:
SFO2 300.13120¢(

S57



