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Fig. S1. SEM images of Ag/WO; catalyst after 1 h stirring time.

Fig. S2. SEM images of Ag/WOj; catalyst after 10 hr stirring.
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Fig. S4. SEM images of Ag/WO; catalyst without addition of chloride.
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Fig. S5. SEM images of Ag/WO; catalyst in HF medium.
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Fig. S6. SEM images of Ag/WOj; catalyst without addition of CTAB.
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Fig. S8. SEM images of Ag/WO; catalyst when Ag: CTAB=1:0.5.
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Figure S9. SEM-EDAX of Ag-W catalyst taken in the mid of catalyst preparation.
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Figure S10. SEM-EDAX of Ag-W catalyst taken just before calcination.
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Figure S11. a) XPS survey spectrum of Ag/WO; before calcination catalyst, b)

Ag3d,c) W4f,d) Oy, e)clsand f) Nls.
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Figure S12. a) XPS of Ag/WO; spent catalyst (Ag 3d).
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Fig. S13. TEM EDX image of Ag/WQO; catalyst.




Figure S14. TEM image of Ag-W catalyst prepared by conventional impregnation method.



NMR data of N-oxides:

Pyridine N-oxide (Table 1 entry 1): IH-NMR (500 MHz, DMSO-dg): & 7.35-7.44 (m, 3H); 8.22-8.23
(m, 2H).

3-Picoline N-oxide (Table 1 entry 2): IH-NMR (500 MHz, CDCl5): 6 2.33 (s, 3H), 7.12-7.37 (d, J =
7.5 Hz, 2H); 8.06-8.09 (d, 2H).

3-Chloro Pyridine N-oxide (Table 1 entry 3): 1IH-NMR (400 MHz, CDCl;): 8 7.15-7.23 (d,J=7.5
Hz, 2H); 8.05-8.07 (d, J=8.0 Hz, 1H); 8.195 (s, 1H).

Isoquinoline N-oxide (Table 1 entry 4): 1H-NMR (500 MHz, CDCLy): § 7.591 (m, 2H); 7.63 (m,
1H); 7.69 (m, 1H); 7.79 (d, J= 7.5 Hz, 1H); 8.139 (m, 1H); 8.77 (s, 1H).

Quinoxaline N-oxide (Table 1 entry 5): "TH-NMR (400 MHz, CDCI3): 6 7.24 (m, 1H); 7.85 (m, 2H);
8.03(d, J=8.0 Hz, 1H); 8.15 (s, 1H); 8.36(s, 1H).

Pyrazine N-oxide (Table I entry 6): 'H-NMR (400MHz, CDCl;): 5 8.09-8.1 (d, J=2.5 Hz, 2H);
58.45-8.46 (d, J=3.1 Hz, 2H).

Phenazine N-oxide (Table 1 entry 7): 'H-NMR (500 MHz, CDCls): & 7.87 (m, 5H); 7.91 (m, 2H); 8.58
(m, 1H).

Triphenyl amine N-oxide (Table 1 entry 8): 'TH-NMR (400 MHz, CDCl;): 67.06 (m, 3H); 7.14 (m,
6H); 7.34 (m, 6H).

N, N- dimethyl aniline N-oxide (Table 1 entry 9): 'H-NMR (500 MHz, CDCls): 6 3.65 (s, 6 H); 7.31
(m, 1H); 7.48 (m, 2H); 7.92 (m, 2H).

N,N- dimethyl cyclohexyl amine N-oxide (Table 1 entry 10): "H-NMR (500 MHz, CDCl;): 6 1.176
(m, 5H); 1.32 (m,3H); 1.90 (m, 2H); 3.11(m, 7H).

Quiniclidine N-oxide (Table 1 entry 11): 'H-NMR (500 MHz, CDCl;): 6 1.90 (s, 6H); 2.04 (m, 3H);
2.08 (m, 1H); 3.40 (m, 3H).

N,N- dimethyl butyl amine N-oxide (Table 1 entry 12): 'H-NMR (500 MHz, CDCl;): 6 0.92( t, J
=2.5 Hz, 3H); 1.40 (m, 2H); 1.82 (m, 2H); 3.30 (s, 6H); 3.31 (m, 2H).

N,N- dimethyl o-toluidine N-oxide (Table 1 entry 13): 1H-NMR (500 MHz, CDCl;): § 1.91 (s, 3H);
3.79 (s, 6H); 7.23 (m, 3H); 7.79(m, 1H).

N,N- dimethyl m-toluidine N-oxide (Table 1 entry 14): 'H-NMR (500 MHz, CDCl;): & 2.39 (s, 3H);
5.95 (s, 6H); 6.57 (d, J = 6.0 Hz, 1H); 7.33 (m, 1H); 7.63 (m, 1H); 8.43(s, 1H).

N,N- dimethyl p-toluidine N-oxide (Table 1 entry 15): 'H-NMR (400 MHz, CDCly): § 2.14 (s, 3H),
3.44 (s, 6H), 7.02-7.04 (d, J= 10.5 Hz, 2H), 7.59-7. 61 (d, J = 10.5 Hz, 2H).



NMR spectra of N-oxides:

Pyridine N-oxide (Table 1 entry 1)
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3-Picoline N-oxide (Table 1 entry 2):
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3-Chloro Pyridine N-oxide (Table 1 entry 3)
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Isoquinoline N-oxide (Table 1 entry 4)
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Quinoxaline N-oxide (Table 1 entry 5)
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Pyrazine N-oxide (Table 1 entry 6)
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Phenazine N-oxide (Table 1 entry 7):
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Triphenyl amine N-oxide (Table 1 entry 8):
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N, N- dimethyl aniline N-oxide (Table 1 entry 9)
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N,N- dimethyl cyclohexyl amine N-oxide (Table 1 entry 10)
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Quiniclidine N-oxide (Table 1 entry 11):
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N,N- dimethyl butyl amine N-oxide (Table 1 entry 12):
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N,N- dimethyl o-toluidine N-oxide (Table 1 entry 13)
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N,N- dimethyl m-toluidine N-oxide (Table 1 entry 14):
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N,N- dimethyl p-toluidine N-oxide (Table 1 entry 15):
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GC-MS :

Pyridine N-oxide (Table 1 entry 1)
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3-Picoline N-oxide (Table 1 entry 2):
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3-Chloro Pyridine N-oxide (Table 1 entry 3)
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Isoquinoline N-oxide (Table 1 entry 4)
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Pyrazine N-oxide (Table 1 entry 6)
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Phenazine N-oxide (Table 1 entry 7):
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Triphenyl amine N-oxide (Table 1 entry 8):
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N, N- dimethyl aniline N-oxide (Table 1 entry 9)
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N,N- dimethyl cyclohexyl amine N-oxide (Table 1 entry 10):
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Quiniclidine N-oxide (Table 1 entry 11):
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N,N- dimethyl butyl amine N-oxide (Table 1 entry 12):
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N,N- dimethyl m-toluidine N-oxide (Table 1 entry 14):
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N,N- dimethyl p-toluidine N-oxide (Table 1 entry 15):
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GC charts:



Pyridine N-oxide (Table 1 entry 1):

Data File C:\CHEM32)1DATA'SG)\BEASELINE-FID-35.D

Acqg. Operator H L |
Acg. Instrument : Instrument 1
Injection Date : T/27/201S5 3:30:5% EM

Acg. Method : C:\CHEM3Z\ 1 METHODS\FID.M

Last changed : T/27/2018 3:21:20 PM by sg

(medified after loading)
Analysis Method : C:.CHEM3Z\1\METHODS\FID.M

Last changed : T/Z27/2015 3:46:57 PM by =g

(modified after loading)

Location : Vial 1

Inj Volume : Manually

3 Pyridine N-oxide

-

FIOT A, FIOT Segnial | o BAGELTHET 1035 0]
pa ] |
9000 4 1
Acetonitrile
8000 4
7000 4
6000 §
5000
4000 4 E
3000 4 e
Pyridine
2000 J
1000
0 a .
[ i 2 3

i




3-Picoline N-oxide (Table 1 entry 2)

Data File C:'CHEM32'1'\DATA\RAJIB'BASELINE-FID=13.D

====sssssssssosssoosSssSSSsSossSSSSSESSSSSSSSSSSSSSSSSSSSssssssssssssss
Acg. Operater : RAJIB
Acqg. Instrumént : Instrument 1 Location : Vial 1
Injection Date : T/ZES/Z015 5:75:59% FM
Inj Volume : Hanually

Acg. Method : C:YWCHEM3Z' 1\METHODS\FID.M
Last changed : T/2E/2015 5:24:04 EM by RAJIE

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\FID.M
Last changed : T/26/2015 5:38:30 BM by RAJIB

(modified after loading)

T T SRR eI T T,
=y
] £ Acetonitrile
lﬂﬂﬂﬂ—:
] 3-Picolene
30000 ?
o ]
] 3-Picolene N-oxide
10000 ] 2
1 L]
0 ] ot L //IL_
R 1 ] i RS, £ i

Fir




Data File :

WCHEMIZO 1Y

3-Chloro Pyridine N-oxide (Table 1 entry 3):

DATA RAJIE . BASELINE-FID-5£.D

Az, Opsratsr

Acq. IRSTrumant :
Imjection Date

Acq. Mathod L
Last changed x

Analysis Method
Last changed

23
Instrumant 1 Location : Vial 1
7/30/201% B:18:22 DM
Inj Volume : Manually
C: VCHEM3IZ' 1'METHODE \FID. M
T/3I0S20LS B:lé:14 PH by =9
(modifisd after loading)
C: WCHEMIZ) 1\HETHODS . FID. N
T/30/2015 B:30:09 P by =g
(modified after loading)

T A, T g e T e T o
g
3.Chloropyridine N-oxide
3-Chloropyridine s T
i W

12




Quinoxaline N-oxide (Table 1 entry 5):

Data File C:.CHEM3Z21\DATA)\SG\BASELINE-FID-3E.D

Acqg. Operater i Bg
Acg. Instrument : Instrument 1 Location : Wial 1
Injection Date : 7/27/2015 3:50:46 BM
Inj Volume : Hanually

Acg. Method ¢ C:%CHEM3Z2' 1 METHODS . FID.M
Last changed t T/27/2015 3:46:57 EM by =g

(modified after loading)
Analysis Method : C:\CHEM3IZ'\1'\METHODSFID.M
Last changed t T/27/2015 4:04:38 BFM by =g
(modified after loading)

A #
2000 |
#000

7000

g

Quinoxaline N-oxide

B.18

m

"

1000 A
o L




Pyrazine N-oxide (Table 1 entry 6):

Data File C:CHEM3ZI'1\DATA'\RAJIB'.BASELINE-FID-07.D

E=sssssssssSSSsSSSSSSSESSSSSESSSSSSSSSSSSSSSsSSssSSsssssssssssssssses
Acdg. Operator : RAJIB
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : T/ZE/Z015 4:26:33 BH
Inj Volume : Manually

Acq. Method : C:VCHEM3ZI\1\METHODS\FID.M
Last changed : WATESZOLS 4:24:59 PM by RAJIB

(modified after loading)
Analysis Method : C:.CHEMIZ\1\METHODS\FID.M
Last changed 1 TAZESZ01S 4:31:02 P by RAJIB

(modified after loading)

[ FIOT A FIoa oerdl (R e F 10707 .OF

-

I

R
=

pA
40000

Acetonttrile

10000 ] Pyrazine Pyrazine N-oxide
: LA e

A SO R N ) BT [T RS A, TSR WA T,

Phenazine N-oxide (Table 1 entry 7)



Data File C:CHEM3ZI'1\DATA'\RAJIB.BASELINE-FID-53.D

Aeg. Operator H - |
Acg. Instrument : Instrument 1 Location : Wial 1
Injection Date : T7/30/2015 7:41:11 BM

Inj Volume : Manually
Acqg. Method : C:VCHEM3ZI\1\METHODS\FID.M
Last changed : WA3042015 7:39:59 PH by =g

(modified after loading)
Analysis Methed : C:\CHEMIZ\1\METHODS'\FID.M
Last changed : TA30/2015 7:5B:38 FM by sg

(modified after loading)

[ FIOT A FIoa oerdl (R e e T 1053 O

it i
e 4
Acetonitrile
D00
7000

BO00 Phenazine N -oxide

10208 !

Triphenyl amine N-oxide (Table 1 entry 8):



Data File C:.CHEM3I'1\DATA\RAJIBBASELINE-FID-17.D

Acqg. Operator : RAJIE
Acg. Instrument : Instrument 1 Location : Wial 1
Injection Date : T/ZE/Z015 6:39:28 PH

Inj Volume : Manually
Acq. Method @ CiWCHEM3Z\.1\METHODS\FID.M
Last changed : TA2ESZ01% 6:37:07 PM by RAJIE

(modified after loading)
Analysis Methed : C:\CHEMIZ\1\METHODS\FID.M
Last changed : TAZESZOLS E:56: 11 FM by RAJIB

(modified after loading)

[ FIOT  FIoh Sal (RAe P E T T IO 7O

-’ :
o :
i Acetonitrile
7000 -
e Triphenyl amine N-oxide
ROOO
400 %
" E
o Triphenyl amine
g

1000 ] = :
D L % I

i T rl T i r T r .l i r T é T b r é 2 T i 1|-B

=
:_

N, N- dimethyl aniline N-oxide (Table 1 entry 9)



Data File C:CHEM3Z'1l\DATA\RAJIB.BASELINE-FID-43.D

RSN EEEEESEI I EEEEEERISAEEEEEEIER

Acqg. Operater H - |
Acg. Instrument : Instrument 1 Location : Wial 1
Injection Date : T7/30/2015 5:35:11 #M
Inj Volume : Hanually
Acqg. Method ¢ C:WCHEM3Z\ 1'METHODS\FID.M
Last changed : T/30/2015 5:13:07 EM by =g
(modified after loading)
Analysis Methed : C:\CHEM3IZ\1\METHODS.FID.M
Last changed t T/30/2015 5:44:04 PM by sg
(medified after loading)
FILTE A F 0 =P IL)=4.5 L)
pit #
¥
9000 % N.N-Dimethyl
8000 Acetanitrile 7 aniline N-oxide
7000
6000
5000 1
N N-Dimethyl
4000 aniline
3000 B
~
2000
Bvproduct
o
1000 = ;
; B it i
g 1 F i 4 3 & 1 ] 3

SIS IS S S S S IS SN IS EEEEEE S




N,N- dimethyl cyclohexyl amine N-oxide (Table 1 entry 10):

Data File C: CHEMII' 1\ DATA' RAJIEBASELINE-FID=-51.D

Acq. Opscator - |
Acg. Inetrument @ IRGTrument 1 Location @ Vial 1
Injection Date : /3072015 T:1&:17 BH

Inj Volume ! Manually
Asq. Mathod 0 VCHENIZ L1\ HETHODE FID. M
Last changed : TFI0NSSOLE Til4:32 PM by &9
imodifisd after loadingl
Analysis Method : C: ' CHENIZ. 1 \METHODS FID.M

La=st changed : T/I0NSZ0LS T:23:21 PM by =q
impdified after loading)

pa] - I

9000 ] l
Acetanitrile
8300
7000 3 N N-Dimethyl cyclohexyl amine N-oxide
&

€000 4 o
£000 4 iq
4000 3 N, Dmﬁm
0. c:,n:]n]?;axy] i
2000 4 i
1000

0. ~ el

[ 3 | [ & ]




Quiniclidine N-oxide (Table 1 entry 11):

Data File C:'CHEM32\1'\DATA\SG\BASELINE-FID-32.D

EEEEFE NN NI E NI NN NN NN EEEEEEEEEE
Acq. Operator &g
Acq. Imnstrument : Instrument 1 Locatioen : Vial 1
Injection Date : T7/27/2015 Z:49:23 BM
Inj VWolume : Manually

Acqg. Method @ C:ZWCHEM3Z\1"METHODS\FID.M
Last changed : TFZT/2015 Z:44:09 BM by sg

(modified after loading)
Analysis Method : C:"CHEM3Z.1 METHODS\FID.H
Last changed s TF2T/Z015 3:04:54 FM by sg

(medified after leading)

FIOT B, rianT signal | So BAGELNE T I0-32.07
pAT
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&
7000 -
Hm = . . g .
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E [a]
4000 4 o
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2000
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; k
[ 1 3 3 1 5 " "¢ )

N,N- dimethyl butyl amine N-oxide (Table 1 entry 12):



Data File C:\.CHEM32\1'\DATA'SG \BASELINE-FID-28.D

Aog. Operator

By

Acg. Instrument : Instrument 1 Location : WVial 1
Injection Date : T/2&6/201% 8:25:34 EM

Acg. Method
Last changed

Inj Volume : Manually
C: YW CHEM3Z\ 1"METHODS\FID. M
T/ZEFZ015 8:23:15 PM by =g
(modified after loading)

Analysis Methed : C:\CHEMIZ'1\METHODS\FID.M

Last changed

pi
000

000

7000

1000

T/26/2015 8:29:14 PM by sg
(modified after loading)

o]

Acetbnitrile

N IN-Dimethyl butyl
amine
i.‘g N.N-Dimethyl butyl
— amine n-oxide

miry

N,N- dimethyl m-toluidine N-oxide (Table 1 entry 14):



Data File C:\CHEM32\1'\DATA'RAJIB'BASELIMNE-FID-45.D

Acg. Operator
Acocg. Instrument
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

sg
Instrument 1 Location : Vvial 1
7/30/2015 6:52:56 BM
Inj Volume : Manually
C:YWCHEM32Y 1\METHODS  FID. M
T/30/2015 6:49:59 PM by sg
(modified after loading)
C:“CHEM3Z' 1 \METHODS EID.M
7/30/2015 7:04:40 PM by sg
(modified after loading)
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