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1. Synthesis and characterization of phenyl substituted Car-HQ**
1.2 Synthesis of (Z)-3-(2-phenylhydrazono)cyclohexan-1-one

To a solution of cyclohexane-1,3-dione (2.00 g, 17.84 mmol) in H20 (25 mL) was
added a filtered solution of phenyl hydrazine hydrochloride (2.58 g, 17.84 mmol) dissolved
in combination of H>O (25 mL) and aqueous solution of NaOH (5 N, 4 mL, 19.62 mmol)
slowly over the period of 0.5 h and stirred at r.t. for another 5 h. Then the mixture was
quenched with ice-water (200 mL) fine solid was obtained it was filtered off and dried. It
affords 3-(2-phenylhydrazono)cyclohexan-1-one as a pale brown solid (3.43 g, 16.94 mmol,
95%).

1.3. Synthesis of 1,2,3,9-tetrahydro-4H-carbazol-4-one

To a solution of zinc chloride (15.16 g, 111.24 mmol) in AcOH (15 mL) was added
cyclohexane-1,3-dione monophenylhydrazone (3.00 g, 14.83 mmol) in small portions over 5
min at 70 °C stirring, after completion of addition the reaction mixture was heated at 105 °C
for 5 h. Then the mixture was cooled to room temperature and poured into chopped ice fine
solid was obtained it was filtered off and dried. It affords 1,2,3,9-tetrahydro-4H-carbazol-4-
one as a pale green solid (2.56 g, 13.79 mmol, 93%).

1.4. Synthesis of 9-benzyl-1,2,3,9-tetrahydro-4H-carbazol-4-one

To a solution of 1,2,3,9-tetrahydro-4H-carbazol-4-one (2.50 g, 13.49 mmol) in dry
DMF (30 mL) was added NaH (60% dispersion in mineral oil, 0.81 g, 20.25 mmol) in small
portions at 0 °C and the mixture was stirred for another 30 min at the same temperature. And
the reaction mixture was allowed to warm to the room temperature then benzyl bromide
(1.76 mL, 2.54 g, 14.84 mmol) was added and it was stirred for another 12 h and quenched
with ice-water (300 mL) fine solid obtained it was filtered, washed with excess amount of
water and dried. To afford 9-Benzyl-1,2,3,9-tetrahydro-4H-carbazol-4-one as a brown solid
(3.31 g, 12.01 mmol, 89%).

1.5. Synthesis of 9-benzyl-9H-carbazol-4-ol

To a solution of 9-Benzyl-1,2,3,9-tetrahydro-4H-carbazol-4-one (3.00 g, 10.89 mmol)
in dry THF (50 mL) was added NaH (60% dispersion in mineral oil, 1.09 g, 27.24 mmol) in
argon atmosphere at r.t. And the mixture was stirred for 30 min and then freshly prepared
methyl benzenesulfinate (2.14 mL, 2.55 ¢, 16.34 mmol) was added. Then the reaction
mixture was refluxed for 4 h and cooled to the room temperature and subsequently quenched
with water (30 mL) and aqueous solution sat. NH4Cl (15 mL) the mixture was extracted with
EtOAc (5 X 50 mL) and the combined organic layers were dried over MgSO. and
concentrated. The residue was re-dissolved in 1,4-dioxane (30 mL) and it was refluxed for
overnight. Then the mixture was cooled to room temperature, the solution was concentrated
and the residue was purified by flash chromatography it provides 9-Benzyl-3-bromo-9H-
carbazol-4-ol as a colorless solid (2.03 g, 7.43 mmol, 68%).
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1.6 Synthesis of 9-benzyl-3-bromo-9H-carbazol-4-ol

To a solution of 9-Benzyl-9H-carbazol-4-ol (2.00 g, 7.32 mmol) in dry CH3CN (40
mL) was added a freshly recrystallized NBS (977 mg, 5.50 mmol) at 0 °C and stirred for 0.5
h at the same temperature. And the reaction mixture was concentrated in vacuo and the
residue obtained was purified over flash chromatography using hexane-ethyl acetate (80:20)
as an eluant to afford 9-Benzyl-3-bromo-1H-carbazole-1,4(9H)-dione as a colorless solid
(2.40 g, 6.80 mmol, 93%).

1.7 Synthesis of 9-benzyl-3-bromo-1H-carbazole-1,4(9H)-dione (1, Car-HQ)

To a solution of 9-Benzyl-3-bromo-9H-carbazol-4-ol (2.40 g, 6.81 mmol) in a 9:1
mixture of AcOH and H20 (30 mL) was added PIFA (7.33 g, 17.0 mmol) in one portion and
stirred at 50 °C for 0.5 h. Then, to this MeOH (30 mL) was added and stirring was continued
for an additional 0.5 h at the same temperature after that the reaction mixture was quenched
with ice-water and extracted with dichloromethane (3x50 mL). The combined organic layers
were washed with water, dried over anhydrous MgSO4 and concentrated in vacuo. The
residue was purified by flash chromatography to afford 9-benzyl-3-bromo-1H-carbazole-
1,4(9H)-dione as red needles (2.27 g, 6.20 mmol, 91%). Mp: 118-120 °C. *H NMR (400
MHz, CDCls) & 8.30 (d, J = 8.0 Hz, 1H), 7.45-7.36 (m, 3H), 7.29-7.23 (m, 3H), 7.15-7.10 (m,
3H)5.82 (s, 2H); *C NMR (100.6 MHz, CDCls) & 178.0, 175.0, 140.2, 139.1, 137.2, 135.9,
133.1, 128.8, 128.0, 127.5, 126.7, 125.1, 124.3, 123.2, 116.2, 111.7, 48.2; IR (neat) 1643,
1516, 1249, 1155, 748, 698 cm™™.
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Figure S1. Photographs of (A) a conventional three-electrode system used in this work and (B)
GCE/MWCNT @Car-HQ before (a) and after exposure (b) with a 100 uM AgNO; in the pH 7 PBS.
White color precipitate obtained with case (b) electrode indicates liberation of Br- in the reaction
medium due to an electrochemical reaction.
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Figure S2. CV responses of various organic compounds immobilized MWCNT modified glassy
carbon electrodes without and with added ascorbic acid (AA) and cysteine (CySH) in pH 7 PBS at
v=10 mV s™.



-S6-

KSA-501
SpMuRD DM E g R ® §
FAYISIRARESIIA[ED=E 7 :
o e N N N N e e e N S N S S T - <
BE%R
Current Data Parameters
NAME  Dr.KSR220818
EXPNO 40
PROCNO 1
F2.- Acquisition Parameters
c (s, 2H) Date_ 20180822
’ Time 17.14h
| INSTRUM speet
PROBHD 7108618 0505 (
o 2
b SWH 8012820 Hz
Br FIDRES  0.244532 Hz
AQ 40894465 sec
a (5, 1H) RG 15691
DW 62.400 usec
! a DE 6.50 usec
! TE 302.6 K
N DI 100000000 sec
SFOL 4002604716 M
E .24 MHz
c O NUCL 1H
1 ri 14.27 usec
PLWI 1500000000 W
1
F2- Processing parameters
b 1H s1 65536
SF_ 410.2580117 MHz
(m ’ ) ™S WDW EM
I | | SSh
030 Hz
GB 0
PC 100
I __b L \_
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
) (=)= £y
< =z ]
- eAileslen e
KSA-501_13C
e o N N - =
ss b e B e B B B B B B B B B B b B -
% wi SEE WL =S f el S = e “
= Fren A oA a e e = — NN E (‘*X?
—— v [ =
VTSN N BTSSER
Current Data Parameters
NAME  Dr.KSR220818
EXPNO 41
PROCNO 1
F2.- Acquisition Parameters
Date_ 0180822
17430
OBHD 2 X
PULPROG  zgpud0
™ 65536
10 SOLVENT _CDCB
NS s12
DS 4
SWH 24038461 Hz
2
11
16
17 19
18 .
4002596010 MHz
NU 1H
CPDPRGI2  walul6
c-2 PCPD2 90,00 usec
PLW2 1500000000 W
PLWI2 037709999 W
C-13 PLWI3 018968000 W
F2. Processing parameters
S 32768
SF 100.6449542 MHz
C-4 WDW EM
- SSB 0
Cc-3 LB 100 He
Cc-1 GB 0
l rc 140
' . = w e :

T T T T T T T T T T T T T T T T T T T T T

T
200 190 180 170 160 150 140 130 120 110 100 % 80 70 60 50 40 30 20 10 0 ppm



-S7-

KSA-501_DEPT-135

- -
REZEERA § i
g e = b
mAadaase = E
RS RS RS R S R

Current Data Parameters
NAME  Dr.KSROI0818
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180801

i 200k
INSTRUM ~ spect
PROBHD_Z108618_0508 (
PULPROG _ deptspl35

685
SOLVENT CDeB
NS 236

DS 8
Cc-2 SWH 16129.032 Hz
FIDRES 0492219 Hz
AQ 20316160 sec
RG 1996
DW 31000 usec
17 19 DE 6.50 usec
TE 2973
18 CONST2 145,0000000
DI 200000000 sec
D2 DO0IHEIS sec
DI2 000002000 sec
™ 1
SFOI  100.6530057 Mz
| NUCL 13C
vyl v [l 9.80 usec
Pi3 2000.00 usee
PLWO 0w

W1 SE00000000 W

¥ X
PLW2 1500000000 W
PLWIZ 037709999 W

F2 - Processing parameters
st oy

SF 1006449553 MHz
WDW EM

SSB 0

LE 1.00 Hz

GB 0

T T T T T T T T T T T T T T T T PC 140
150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm

/
] —CH=CH-

50 (3041 corl)

1 Ar-C=0
: (1643 cml)

15536~

50—
40—

20—
4+
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500

KSABBQ 1fem

Figure S3. (A-B) are the'H,3C ,DEPT NMR and (D) FT-IR spectra of the compound 9-benzyl-3-bromo-
iH-carbazole-1,4(9H)-dione
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