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1. General

All the chemicals used were of research grade (purchased from Sigma Aldrich, Acros etc.) and used without further purification. The
melting points of all compounds were determined on a Toshniwal apparatus in capillary and uncorrected. 'H and 3C NMR spectra
were recorded in CDCl; and DMSO dg¢ using TMS as an internal standard on a JEOL NMR spectrometer at 400 and 100 MHz
respectively. Solid state 13C NMR spectra were recorded on a JEOL NMR spectrometer (ECX400). Chemical shifts are expressed in
parts per million (ppm) using tetramethylsilane (TMS) as an internal standard. The following abbreviations were used to explain the
multiplicities: s = singlet, d = doublet, t = triplet and m = multiplet. Mass spectrum of representative compound was recorded on
Waters-Xeevo G,S Q-Tof. X-ray diffraction (XRD) measurements for phase determination were recorded by Philips powder
diffractometer (PW3040/60) with Cu K, radiation (1.54060nm) operating in a continuous mode to collect 20 values with a scan rate of
0.02°/min. SEM and EDX measurements were performed using a FEI Quanta 200F SEM. The size and morphology of the synthesized
material was observed by transmission electron microscopy (TEM) using a JEOL 1011 at an accelerating voltage of 200kV. (XPS)
were measured on a commercial SPECS spectrometer (Germany), equipped with an Al-Ka X-ray source (1486.5¢V). The UV-Vis
spectra were recorded using Ocean optics USB 2000 spectrophotometer in the solution form. The Raman spectra were recorded by
micro-Raman spectrometer (Jobin Yvon Horibra LABRAM-HR visible 400-1100 nm). IR spectra were recorded on a Shimadzu FT
IR- 84008 spectrophotometer using KBr pellets.

2. Synthesis of substituted phenols (2)
A round-bottomed flask loaded with arylboronic acids (2mmol) and 20 wt% graphite in 20 ml H,O were stirred at 80°C until the

complete transformation (checked by TLC). The used graphite was simply removed by filtration, after the complete transformation.

Filtrate was permitted to cool to atmospheric temperature, and extracted with ethyl acetate (3X2 mL). Above solution was



concentrated under lower pressure and purified by column chromatography on silica gel (Eluent, Hexane :EtOAc(24:76)) to furnish
pure final product.

3. Synthesis of substituted anilines (3)

A round-bottomed flask loaded with arylboronic acids (2mmol), NH; solution (1.5 eq) and 20 wt% graphite in 20 ml H,O were stirred
at 80°C until the complete transformation (checked by TLC). The used catalyst graphite was simply separated by filtration, after
completion of the transformation. Filtrate was permitted to cool to atmospheric temperature, and removed with ethyl acetate (3X2
mL). Above solution was concentrated under lower pressure and purified by column chromatography on silica gel (Eluent, Hexane

:EtOAc(24:76)) to deliver pure required product.

4. Synthesis of substituted nitroarenes (4)

A round-bottomed flask loaded with arylboronic acids (2mmol), NaNO, (1.5 eq) and 20 wt% graphite in 20 ml H,O were stirred at
80°C until the completion of the conversion (monitored by TLC). The used graphite was simply separated by filtration, after
completion of the transformation. Filtrate was permitted to cool to atmospheric temperature, and extracted with ethyl acetate (3X2
mL). Above solution was concentrated under lower pressure and purified by column chromatography on silica gel (Eluent, Hexane

:EtOAc(24:76)) to supply pure final product.

5. Synthesis of substituted haloarenes (5,6,7)
A round-bottomed flask loaded with arylboronic acids (2mmol), KCI(1.5 eq)/ KI(1.5 eq)/KBr(1.5 eq) and 20 wt% graphite in 20 ml
H,0 were stirred at 80°C until the complete transformation (checked by TLC). Graphite was simply isolated by filtration, after

achievement of the transformation. Filtrate was permitted to cool to atmospheric temperature, and extracted with ethyl acetate (3X2



mL). Above solution was concentrated under reduced pressure and purified by column chromatography on silica gel (Eluent, Hexane

:EtOAc(24:76)) to offer pure desired product.

6. Heterogeneous nature and recyclability of graphite

To confirm the heterogeneous nature of graphite in reaction, the model reaction was carried out again under similar reaction
conditions with the catalyst procured from a previous cycle. After 12 h, the catalyst was separated from the reaction mixture. The
reaction was continued with filtrate for another 24h and the reaction conversion was monitored for every lh. It was observed that
further increment in conversion was not observed even after 72 h. These results revealed that reaction was occurring only due to the
graphite. This whole experiment confirms the heterogeneous nature of present catalytic system.

Recycling experiments were performed by choosing the model reaction using graphite as a solid catalyst. When reaction was
completed, the reaction mixture was filtered and solid precipitate was dried along with the catalyst. Then, the solid precipitate was
dissolved in ethanol and catalyst was recovered by filtration. The recovered catalyst was washed with water and ethanol and reused in
succeeding 4 reaction cycles with slight loss of catalytic activity. The characteristics obtained from XRD, SEM, XPS, Raman of fresh

and used catalysts are similar, which suggest the retention of structure and morphology of graphite after repeated use as catalyst.
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Fig.S2 EDAX spectrum of reused graphite
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Fig.S3 SEM images of fresh graphite
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Fig.S4 Solid-state 13C NMR spectra of the reused graphite.
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7. Spectral data of synthesized compounds (2a-7¢)

2,6 di-Methoxyphenol (2a)!

'"H NMR (400 MHz, CDCl;): & ppm 7.01-6.99 (d, J=7.6, 2H, ArH), 6.80-6.76 (m, 1H, ArH), 4.65 (s, 1H, OH), 2.26 (s, 6H, OCHy);
13C NMR (100 MHz, CDCl5): & ppm 152.2, 128.7, 123.0, 120.3, 15.9; +ESI MS (m/z):155.06 [M+H]*.

4-Bromophenol (2b)

'H NMR (400 MHz, CDCLy): & ppm 7.33-7.24 (m, 2H, ArH), 6.73-6.69 (m, 2H, ArH), 4.33 (s, 1H, OH); 13*C NMR (100 MHz,
CDCls): & ppm 154.7, 132.5, 117.3, 112.8; +ESI MS (m/2):172.95 [M+H]".

3,4 di-Methoxyphenol (2¢)

'H NMR (400 MHz, CDCLy): & ppm 8.51 (s, 1H, OH), 7.24 (s, 1H, ArH), 6.70 (s, 1H, ArH), 6.05 (s, 1H, ArH), 3.94 (s, 6H, OCH);
I3C NMR (100 MHz, CDCl;): 6 ppm 147.1, 143.9, 131.8, 113.0, 108.1, 107.2, 56.8, 56.1; +ESI MS (m/z):155.06 [M+H]".
2-Bromophenol (2d)?

'H NMR (400 MHz, CDCL3): § ppm 7.11 (d, 2H, ArH), 6.92 (d, 2H, ArH), 4.21 (br s, 1H, OH); 3C NMR (100 MHz, CDCl;): § ppm
140.6, 122.1, 119.7, 111.3, 106.6, 101.8; +ESI MS (m/z):172.95 [M+H]".

2-Naphtol (2¢)!

'H NMR (400 MHz, CDCls): & ppm 7.79-7.74 (m, 2H, ArH), 7.68-7.66 (m, 1H, ArH), 7.44-7.34 (m, 2H, ArH), 7.15-7.10 (m, 2H,
ArH), 5.33 (s, 1H, OH); *C NMR (100 MHz, CDCls): 6 ppm 153.3, 134.6, 130.0, 129.0, 127.8, 126.6, 126.5, 123.7, 117.8, 109.6;
+ESI MS (m/2): 145.06 [M+H]".

4-Chlorophenol (2f)!

'H NMR (400 MHz, CDCLy): & ppm 7.24-7.15 (m, 2H, ArH), 6.77-6.73 (m, 2H, ArH), 4.24 (s, 1H, OH); 13C NMR (100 MHz,
CDCls): & ppm 154.2, 129.6, 125.6, 116.7; +ESI MS (m/z): 129.00 [M+H]".
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4-Methoxyphenol (2g)?

'H NMR (400 MHz, CDCls): & ppm 6.80 (s, 4H, ArH), 6.70 (br s, 1H, OH), 3.76 (s, 3H, OCHj); 13C NMR (100 MHz, CDCls): 8 ppm
153.5,149.6, 116.3, 115.2, 56.1; +ESI MS (m/z): 125.05 [M+H]".

2-Methylphenol (2h)!

'H NMR (400 MHz, CDCly): & ppm 7.21-6.78 (m, 2H, ArH), 6.79-6.52 (m, 2H, ArH), 4.66 (br s, 1H, OH), 1.27 (s, 3H, CH3); 13C
NMR (100 MHz, CDCl;): 6 ppm 152.6, 136.4, 129.0, 126.7, 121.1, 112.5, 28.2; +ESI MS (m/z): 109.06 [M+H]".

Phenol (2i)!

'H NMR (400 MHz, CDCls): & ppm 7.36-7.31 (m, 2H, ArH), 7.08-6.98 (m, 3H, ArH), 5.12 (s, 3H, OH),; *C NMR (100 MHz,
CDCly): & ppm 155.3, 130.0, 121.3, 115.7; +ESI MS (m/z): 95.05 [M+H]".

4-(Trifluoromethyl)phenol (2j)

'H NMR (400 MHz, CDCls): § ppm 7.22 (2H, d, ArH), 6.70 (d, 2H, ArH), 5.33 (br s, [H, OH); 1*C NMR (100 MHz, CDCl5): § ppm
158.5,151.0, 140.1, 121.7, 119.2, 116.1; +ESI MS (m/z):163.03 [M+H]".

3-Nitrophenol (2Kk)!

'"H NMR (400 MHz, CDCl;): & ppm 7.87 (dd, 1H,ArH), 7.72-7.59 (m, 1H, ArH), 7.49 (d, 1H, ArH), 7.25 (dd, 1H, ArH), 4.93 (br s,
1H, OH); 13C NMR (100 MHz, CDCl3): 8 ppm 160.7, 156.0, 141.9, 132.6, 126.4,111. 9; +ESI MS (m/z): 140.03 [M+H]".
2,6-Dimethylphenol (21)!

'H NMR (400 MHz, CDCLy): § ppm 7.61 (d, 2 H, ArH), 6.97 (d, 1H, ArH), 4.93 (s, 1H, OH), 2.65 (s, 6 H, CH3); 13C NMR (100 MHz,
CDCls): & ppm 159.5, 138.5, 126.3, 117.6, 17.3; +ESI MS (m/z):123.07 [M+H]".

4-Hydroxybenzaldehyde (2m)!
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'H NMR (400 MHz, CDCl3): & ppm 9.92 (s, 1H, CHO), 7.78 (d, 2H, ArH), 6.62 (d, 2H, ArH), 5.25 (br s, 1H, OH); 13C NMR (100
MHz, CDCl;): 6 ppm 158.4, 138.4, 128.7, 123.9, 19.2; +ESI MS (m/z):123.04 [M+H]".

4-tert-Butylphenol (2n)?

'H NMR (400 MHz, CDCLy): 5 ppm 7.67 (d, 2H, ArH), 6.65 (s, 2H, ArH), 4.89 (br s, 1H, OH), 1.29 (s, 9H, CH;); 3C NMR (100
MHz, CDCls): & ppm 153.7, 146.9, 131.8, 128.1, 35.6, 22.0; +ESI MS (m/z):151.10 [M+H]".

Benzo[b]thiophen-2-ol (20)

'H NMR (400 MHz, CDCLy): & ppm 8.34 (s, 1H, OH), 8.00-7.85 (m, 2H, ArH), 7.44-7.36 (m, 2H, ArH), 4.75 (s, 1H, ArH); 3C NMR
(100 MHz, CDCLy): & ppm 143.4, 133.1, 125.6, 124.4, 122.6, 84.4; +ESI MS (m/z):151.10 [M+H]".

4-(Hydroxymethyl)phenol (2p)

'H NMR (400 MHz, CDCLy): & ppm 7.12-7.04 (m, 2H, ArH), 6.21 (s, 2H, ArH), 5.08 (s, 2H, OH), 2.11 (s, 2H, CH,); 3C NMR (100
MHz, CDCLy): 5 ppm 151.5, 141.7, 134.8, 126.0, 69.6; +ESI MS (m/z):151.01 [M+H]".

Aniline (3a)?

'"H NMR (400 MHz, CDCl;):8 ppm 7.23-7.19 (m, 2H, ArH), 6.83-6.81 (d, J=7.2, 1H, ArH), 6.72-6.70 (m, 2H, ArH), 3.62 (br s, 2H,
NH,); 3C NMR (100 MHz, CDCLy): 5 ppm 146.5, 129.4, 118.6, 115.2; +ESI MS (m/z):94.12 [M+H]".

4-Chloroaniline (3b)?

'H NMR (400 MHz, CDCl;):5 ppm 7.21 (m, 2H, ArH), 6.98 (m, 2H, ArH), 3.27 (s, 2H, NH,); 3C NMR (100 MHz, CDCl;): 3 ppm
155.8, 136.7, 127.9, 119.0; +ESI MS (m/z):128.02 [M+H]".

4-Methoxyaniline (3¢)?

"H NMR & (400 MHz, CDCl3): 6.75-6.72 (m, 2H, ArH), 6.65-6.62 (m, 2H, ArH), 3.73 (s, 3H, OCHj;), 3.41 (s, 2H, NH,); *C NMR
(100 MHz, CDCl3): & ppm 152.8, 140.0, 116.5, 114.8, 55.8; +ESI MS (m/z): 124.07 [M+H]*.

Nitrobenzene (4a)°
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'H NMR (400 MHz, CDCls): 6 ppm 8.18-8.15 (m, 2H, ArH), 7.68-7.64 (m, 1H, ArH), 7.52-7.48 (m, 2H, ArH); 3C NMR (100 MHz,
CDCLy): § ppm 148.2, 134.7, 129.3, 123.4; +ESI MS (m/z):124.10 [M+H]".

1-Methyl-4-nitro-benzene (4b)°

'H NMR (400 MHz, CDCLy): 8 ppm 7.91 (d, 2H, ArH), 7.23 (d, 2H, ArH), 2.9 (s, 3H, CHs); '*C NMR (100 MHz, CDCls): & ppm
151.7, 143.0, 134.9, 128.9, 23.9; +ESI MS (m/z):138.05 [M+H]".

1-Methyl-3-nitro-benzene (4c)

'H NMR (400 MHz, CDCls): 8 ppm 7.92-7.90 (m, 2H, ArH), 7.43-7.41 (m, 1H, ArH), 7.35-7.31 (m, 1H, ArH), 2.37 (s, 3H, CHs); 3C
NMR (100 MHz, CDCls): 5 ppm 148.1, 139.8, 135.4, 129.1, 123.7, 120.6, 21.1; +ESI MS (m/z):138.13 [M+H]".
1-Bromo-4-nitrobenzene (4d)’

'H NMR (400 MHz, CDCls): & ppm 7.94 (dd, 2H, ArH), 7.67 (dd, 2H, ArH); *C NMR (100 MHz, CDCls): & ppm 141.7, 137.9,
126.9, 119.3; +ESI MS (m/z):201.94 [M+H]".

4-Methoxychlorobenzene (5a)

'"H NMR (400 MHz, CDCl3): 6 ppm 7.94-6.12 (m, 4H, ArH), 3.94 (s, 3H, OCHj;); 3C NMR (100 MHz, CDCls): 4 ppm 154.8, 145.7,
137.2,122.7, 108.5, 56.8; +ESI MS (m/z):143.02 [M+H]".

4-Methylchlorobenzene (Sb)

'H NMR (400 MHz, CDCl3): 5 ppm 7.12-6.45 (m, 4H, ArH), 2.94 (s, 3H, CHs); 3C NMR (100 MHz, CDCls): & ppm 151.9. 143.3,
132.4, 124.8, 109.3, 20.2; +ESI MS (m/z):127.02 [M+H]".

1-Chloro-3-methyl-benzene (5c¢)

'H NMR (400 MHz, CDCls): 8 ppm 7.22-7.16 (m, 3H, ArH), 7.08-7.06 (m, 1H, ArH), 2.36 (s, 3H, CHs); 3C NMR (100 MHz,
CDCl): & ppm 139.9, 134.1, 129.5, 129.2, 127.3, 125.6, 21.2; +ESI MS (m/z):127.02 [M+H]".

4-Methoxyiodobenzene (6a)°

13



'H NMR (400 MHz, CDCls): 6 ppm 6.94-6.17 (m, 4H, ArH), 3.84 (s, 3H, OCHj3); 3C NMR (100 MHz, CDCl;): 6 ppm 159.7. 141.9,
136.9, 121.3, 103.7, 55.2; +ESI MS (m/z):234.95 [M+H]".

4-Methyliodobenzene (6b)’

'H NMR (400 MHz, CDCLy): & ppm 7.60-7.58 (m, 2H, ArH), 6.95-6.93 (d, J=8, 2H, ArH), 2.32 (s, 3H, CH;); 3C NMR (100 MHz,
CDCLy): & ppm 137.5, 137.3, 131.3, 90.4, 21.2; +ESI MS (m/2):218.96 [M+H]".

4-Methoxybromobenzene (7a)’

'H NMR (400 MHz, CDCls): 8 ppm 7.04-6.34 (m, 4H, ArH), 3.56 (s, 3H, OCH;); 1*C NMR (100 MHz, CDCLy): & ppm 151.5, 146.4,
137.3,122.5, 113.5, 54.9; +ESI MS (m/2):186.97 [M+H]".

4-Methylbromobenzene (7b)’

'H NMR (400 MHz, CDCls): 8 ppm 7.38-7.36 (m, 2H, ArH), 7.06-7.04 (d, =8, 2H, ArH), 2.31 (s, 3H, CHz); 3C NMR (100 MHz,
CDCly): § ppm 136.8, 131.3, 130.9, 119.1, 21.0; +ESI MS (m/2):170.97 [M+H]".

Bromobenzene (7¢)’

'H NMR (400 MHz, CDCl;): 6 ppm 7.56-7.54 (m, 2H, ArH), 7.33-7.31 (m, 1H, ArH), 7.29-7.25 (m, 2H, ArH),; 3C NMR (100 MHz,
CDCly):  ppm 131.3, 129.8, 126.7, 122.3; +ESI MS (m/z):156.95 [M+H]".

14
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Figure 23a. 'TH NMR extended spectrum of (4¢)
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Figure 24. 3C NMR spectrum of (4¢)
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Figure 31. '"H NMR spectrum of (7¢)
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1 ---- PROCESSING PARAMETERS —---
1 de_balance( 0O, FALSE )
] sexp( 2.0[Hz], 0.0[s] )
ol trapezoid( O[%], O[%], 80[%], 100[%] )
= zerofill{ 1 )
G £ft( 1, TRUE, TRUE )
1 machinephase
] PPM
=4
vy ]
4 Filename = RU-BB-1_Carbon-1-3.3jdf
] Buthor datum
4| Experiment carbon. jxp
] sanple Id RU-BB-1
q Solvent = CHLOROFORM-D
Creation_Time 25-JAN-2021 10:28:16
=t Revision_Time 25-JAN-2021 10:04:10

Current_Time 25-JAN-2021 10:04:17

] Comment = single pulse decoupled g
] Data_Format 1D COMPLEX
4 Dim Size 26214
1 Dim Title Carbonl3
=i Dim Units [ppm]
o] Dimensions =X
il Site JNM-ECS400
] Spectrometer = DELTA2 NMR
] Field Strength 9.389766[T] (400 [MHz])
1 X_Acq_Duration 1.04333312[s]
] X_Domain 13c
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ol X_offset 100 [ppm]
1 X _Points 32768
] X_Prescans =4
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] X_Sweep_Clipped = 25.12562814 [kHz]
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] Clipped FALSE
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=] Temp_Get = 20.5[dc]
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Figure 32. 3C NMR spectrum of (7¢)
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