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Experimental
General

Melting points were measured in open capillary tubes and are uncorrected. A CEM
Discover microwave synthesizer (Model No: 908010) operating at 180/264 V and
50/60 Hz with microwave power maximum level of 300 W and microwave
frequency of 2455 MHz was employed for the microwave-assisted experiments.
The 'H, **C and 2D NMR were recorded on a Bruker (Avance) 300 MHz NMR
instrument using TMS as internal standard and CDClI3 as solvent. Standard Bruker
software was used throughout. Chemical shifts are given in parts per million (-
scale) and the coupling constants are given in Hertz. Silica gel-G plates (Merck)
were used for TLC analysis with a mixture of petroleum ether (60-80 °C) and
ethyl acetate as eluent. Elemental analyses were performed on a Perkin Elmer
2400 Series Il Elemental CHNS analyzer. IR spectra were recorded on a JASCO
FT IR instrument (KBr pellet).

General procedure for synthesis of 4,6-diphenyl-2,3,3a,4-tetrahydro-1H-
pyrido[3,2,1-jk]carbazole (3)

Conventional heating method. A mixture of 2-(3-oxo-1,3-diarylpropyl)-1-
cyclohexanones (1 mmol) and phenylhydrazine hydrochloride (1 mmol) in water
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was refluxed for 2 h. After completion of the reaction (TLC), the yellow solid was

filtered off and washed with water and further purified by recrystallisation from

ethanol (5ml) to yield pure 3.

Microwave irradiation method. A vial containing a mixture of 2-(3-oxo-1,3-
diarylpropyl)-1-cyclohexanones (1 mmol) and phenylhydrazine hydrochloride (1
mmol) in water (4 ml) was sealed and subjected to microwave irradiation,
programmed at 140 °C and 120 W. After a period of 3-5 minutes, the temperature
reached a plateau, 130 °C, and remained constant. After completion of the reaction
(15 min), the vial was cooled to room temperature. The pure solid product was filtered

off washed with water and further purified by recrystallisation from ethanol to yield

pure compound 3.
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Figure 1. "H NMR Spectrum of 3a (CDCl3)
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Figure 2. 'H NMR Spectrum of 3a (expanded)
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Figure 4. 'H NMR Spectrum of 3b (CDCl3)
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Figure 6. '"H NMR Spectrum of 3b (expanded)
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Figure 8. 'H NMR Spectrum of 3c (CDCl3)
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Figure 9. "H NMR Spectrum of 3c (expanded)
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Figure 10. '"H NMR Spectrum of 3c (expanded)

= S D S B T e
g SRESSEREHERTAREE - o P Pa—
i DR e LA 958 ES d @ 3 84 Current Data Parameters
& BEERITEE88405500: el u 5 @ g ©o HAME CYTKPHYPTSHOME
i i R e atet EEe 2 2 %G8 s T
FROCHD 1
F2 - Acquisition Parameters
Date_ 20081102
Tine 21.35
T3 TRIM awinn
PROBED 5 m BEQ EE-1H
PULPROG ZopgIn
T 65536
SOLVENT CDCL3
N5 2000
s 4
SIH 17985.611 Hz
FIDRES 0. 274439 Hz
AQ 1.8219508 sec
RG 14596. 5
iy Z7.800 usec
IE 6.00 usec
TE 300.0 K
jul 2.00000000 sec
dil 0.03000000 sec
dlz 0.00002000 sec
CHANNEL £1
13c
11.25 usec
-5.00 dB
75.4752653 Miz
CHANNEL £2
waltzle
1H
100.00 usec
-6.00 dB
8.78 dbB
10.00
300.1312005 MHz
F2 - Processing parsmeters
ST 32768
N
o \
T T T T T T T T T T T T T T T T T
170 160 150 140 130 1zo 110 100 o0 1) 70 &0 50 40 30 20 10
OCH,

Current Data Parameters
HAME DEPHHYTHF-4-

F-4-2
EXPND 1
PROCHO 1

FZ - heeuisition Parameters
9

Date_ 20091003
Tine 11.41
INSTRI
PROEHD 5 mm BED BE-1H
PULERDG z30
32768
SOLVENT CDCL3
s 10
D5 0
SUH £172.539 Hz
FIDRES 0. 1883380 Hz
Aq 2.6542580 sec
RG 203.2
U 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
CHANNEL £1
18
20,40 usec

-6.00 dB
300.1318534 MHz

FZ - Processing parmeters
I 32768

SF 300.1300205 MHZ
DI EX
35E 0
LE 0.30 Hz
GE 0
BC 100

T T T T T T T T T T T T T T T T T N
8.5 80 7.5 70 65 60 55 50 45 40 35 30 25 2.0 L5 L0 05
NS
sl I = = | o = |5 El
218 Hle 5 B B EA
all (= = E =l =l N

Cl




Electronic Supplementary Material (ESI) for Green Chemistry

This journal is © The Royal Society of Chemistry 2011

Figure 12.

"H NMR Spectrum of 3d (CDCl5)
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Figure 14. *C NMR Spectrum of 3d (CDCl5)
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Figure 16. '"H NMR Spectrum of 3e (expanded)
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Figure 18. DEPT-135 Spectrum of 3e (CDCl5)
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Figure 21. H,H-COSY Spectrum of 3e (expanded)
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Figure 32. ®*C NMR Spectrum of 3g (CDCl5)
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Figure 44. ®*C NMR Spectrum of 3k (CDCl5)
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Figure 60. "H NMR Spectrum of 3q (CDCl5)
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Figure 62. *C NMR Spectrum of 3q (CDCl5)
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Figure 66.

'H NMR Spectrum of 3s (CDCl3)
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Figure 72. '"H NMR Spectrum of 3u (CDCl5)
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Figure 99. *H NMR Spectrum of 3ad (expanded)
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Figure 90. Mass spectrum of 3c
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Figure 91. Mass spectrum of 3d
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Figure 92. Mass spectrum of 3f
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Mass spectrum
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Figure 93. Mass spectrum of 3z
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