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Green Synthesis of 1, 4-Benzodiazipines over La,0; and La(OH); Catalysts:

Possibility of Langmuir-Hinshelwood adsorption
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'H NMR Spectrum of 1,1-dimethyl-11-phenyl-4,5,10,11-tetrahydro-1H-dibenzo[b,e]
[1,4]diazepin-3(2H)-one.
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13C NMR Spectrum of 1,1-dimethyl-11-phenyl-4,5,10,11-tetrahydro-1H-dibenzo|[b,e]
[1,4]diazepin-3(2H)-one
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Mass spectrum of 1,1-dimethyl-11-phenyl-4,5,10,11-tetrahydro-1H-dibenzo[b,e]
[1,4]diazepin-3(2H)-one

Exact mass: 318.4122

Mass obtained in the positive mode: 319.1464

Elemental composition: C,;H,;N,0
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'H NMR Spectrum of 11-(4-(dimethylamino)phenyl)-1,1-dimethyl-4,5,10,11-tetrahydro-1H-
dibenzol[b,e|[1,4]diazepin-3(2H)-one
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13C NMR Spectrum of 11-(4-(dimethylamino)phenyl)-1,1-dimethyl-4,5,10,11-tetrahydro-
1H-dibenzo[b,e][1,4]diazepin-3(2H)-one
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Mass spectrum of 11-(4-(dimethylamino)phenyl)-1,1-dimethyl-4,5,10,11-tetrahydro-1H-

dibenzol[b,e|[1,4]diazepin-3(2H)-one
Exact mass: 361.2154

Mass obtained in the positive mode: 362.19
Elemental composition: Cy3H,7N50
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'TH NMR Spectrum of 11-(2,3-dimethoxyphenyl)-1,1-dimethyl-4,5,10,11-tetrahydro-1H-

dibenzolb,e|[1,4]diazepin-3(2H)-one.
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13C NMR Spectrum of 11-(2,3-dimethoxyphenyl)-1,1-dimethyl-4,5,10,11-tetrahydro-1H-
dibenzol[b,e|[1,4]diazepin-3(2H)-one

dimethylamino, oppda, dimidone

F2 - Aoguisition Parameters
Date 20150121
Tima _EE
LHE TR
y I y L Lo '
T T T T T T T T T T T
200 180 160 140 120 100 80 50 40 20 0 ppm



'TH NMR Spectrum of 1,1-dimethyl-11-(4-nitrophenyl)-4,5,10,11-tetrahydro-1H-

dibenzolb,e|[1,4]diazepin-3(2H)-one.
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13C NMR Spectrum of 1,1-dimethyl-11-(4-nitrophenyl)-4,5,10,11-tetrahydro-1H-
dibenzolb,e|[1,4]diazepin-3(2H)-one.
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ss spectrum of 1,1-dimethyl-11-(4-nitrophenyl)-4,5,10,11-tetrahydro-1H-dibenzo[b,e]
[1,4]diazepin-3(2H)-one
Exact mass: 363.1583

Mass obtained in the positive mode: 364.1366
Elemental composition: C;;H;; N304

310.12978363 Indian Institute of Technology, Gandhinagar0.00000000 SYNAPT G2-S#NotSet
28-Feb-201513:23:26
IITGN_MIX_240215_045 1162 (10.130) Cm (1147:1182) 1: TOF MS ES+
100+ 364.1366 3.12e8

365.1369

=
B66.1385
2411101
I 749.2275
0.\...\‘l\\\\......\\\\\\..\..\\\\\...“.mfz
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900




'TH NMR Spectrum of 11-(furan-2-yl)-1,1-dimethyl-4,5,10,11-tetrahydro-1H-

dibenzolb,e|[1,4]diazepin-3(2H)-one.
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13C NMR Spectrum of 11-(furan-2-yl)-1,1-dimethyl-4,5,10,11-tetrahydro-1H-
dibenzolb,e|[1,4]diazepin-3(2H)-one.
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ass spectrum of 11-(furan-2-yl)-1,1-dimethyl-4,5,10,11-tetrahydro-1H-
dibenzo|[b,e][1,4]diazepin-3(2H)-one.

Exact mass: 308.1525

Mass obtained in the positive mode: 309.1350

Elemental composition: Ci9HyN2O, |
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Mass spectrum of 1,1-dimethyl-11-(thiophen-2-yl)-4,5,10,11-tetrahydro-1H-dibenzo[b,e]
[1,4]diazepin-3(2H)-one
Exact mass: 325.1086
Mass obtained in the positive mode: 325.1086
Elemental composition: Cy9H,0N,0S
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'"H NMR Spectrum of 1,1-dimethyl-11-(thiophen-2-yl)-4,5,10,11-tetrahydro-1H-

dibenzolb,e|[1,4]diazepin-3(2H)-one.
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13C NMR Spectrum of 1,1-dimethyl-11-(thiophen-2-yl)-4,5,10,11-tetrahydro-1H-
dibenzolb,e|[1,4]diazepin-3(2H)-one.
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Mass spectrum of 1,1-dimethyl-11-(thiophen-2-yl)-4,5,10,11-tetrahydro-1H-dibenzo[b,e]
[1,4]diazepin-3(2H)-one

Exact mass: 325.1086

Mass obtained in the positive mode: 325.1086

Elemental composition: Cy9H,0N,0S
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'"H NMR Spectrum of 1,1-dimethyl-11-(pyridin-4-yl)-4,5,10,11-tetrahydro-1H-

dibenzolb,e|[1,4]diazepin-3(2H)-one.
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pyridine, opda, dimidone
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13C NMR Spectrum of 1,1-dimethyl-11-(pyridin-4-yl)-4,5,10,11-tetrahydro-1H-
dibenzolb,e][1,4]diazepin-3(2H)-one.
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'H NMR Spectrum of 1,1-dimethyl-11-(naphthalen-1-yl)-4,5,10,11-tetrahydro-1H-
dibenzolb,e|[1,4]diazepin-3(2H)-one.
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13C NMR Spectrum of 1,1-dimethyl-11-(naphthalen-1-yl)-4,5,10,11-tetrahydro-1H-
dibenzolb,e|[1,4]diazepin-3(2H)-one.
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Mass spectrum of of 1,1-dimethyl-11-(naphthalen-1-yl)-4,5,10,11-tetrahydro-1H-
dibenzol[b,e|[1,4]diazepin-3(2H)-one

Exact mass: 368.1889

Mass obtained in the positive mode: 369.1433

Elemental composition: C,5H,4N,0
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'"H NMR Spectrum of 11-(4-chlorophenyl)-1,1-dimethy
dibenzolb,e|[1,4]diazepin-3(2H)-one.

-4,5,10,11-tetrahydro-1H-

chlor ben, opda, dimidone
@0 oo WO og - MOoOwL A O AR AN o ™ o W ~ -
o - O o fa B | ==l s — o D o o o o
R g Y Do DT WmOnmEDn A&, R S5 ERUKER
o - G5 100 W W W 000 W W W m e ol ca oa o
: = PN W
\
I
Current Data Parameters
HAME B
EXPNG a7
FROCHO 1
F2 - Acquisition Parameters
Date 20150203
Time 17.00
INSTRIM spect
PROBHD & mm PAEBO BB/
= =g30
£EL3E
RO
RG
oW
DE
TE
Dl
DO
CHANNEL £1 —=—=————
S00._0930883 MH=z
1
12.15 usec
17.00000000 W
1 F2 - Processing parameters
SI 65536
7 S00.0900000 MH=
EM
1 SEB o
I L2 Hz
| | aB o
1 BC
J LK
I A
T T T T T T T T T T T T T
11 10 a 8 T 5 4 3 2 1 ppm
1 TN ) T 1 J
E SRERE g5 [Eg]
- P P e i e e cifes
chlor ben, opda, dimidone
o Fro@UmMmowWw= dal0F ~h O o4
o MMM AN —"TO0O00DMOMeg oo w
o DA WD W Ap WD WD WD L ) L0 i u e = BR“K‘R
= 5 WD W W W W W W W w0 W W o W0 W WS (_XJ
Syl e |
Data Parameters
Bhadra
1007
1
F2 - Acquisition Parameters
Date_ Z0150203
Time 17.00
INSTRUM mpect
PROBHD L =m PABRBO BE/S
1 BPULPROG =g 30
TD
SOLVENT
NS
os
SWH
FIDRES
aQ
RG
oW
| DE -
TE 297.0 K
I D1 1.00000000 sec
TDO 1
i qf {
i ]
, !
! 4
1 SF S00.0900000 MH=
1 4 ! WoW EM
£cmB o
LB 0.30 H=
GB o
1H PC 1.00
L J L L Jl_
T T T T T T
8.5 8.0 7.5 0 6.5 6.0 ppm
o b [ 1 | 1
S [ 9
cil lei| |= il = - -

18



13C NMR Spectrum of 11-(4-chlorophenyl)-1,1-dimethyl-4,5,10,11-tetrahydro-1H-
dibenzolb,e|[1,4]diazepin-3(2H)-one.
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Mass spectrum of 11-(4-chlorophenyl)-1,1-dimethyl-4,5,10,11-tetrahydro-1H-
dibenzol[b,e|[1,4]diazepin-3(2H)-one

Exact mass: 352.1342

Mass obtained in the positive mode: 353.1174

Elemental composition: C,;H,;CIN,O
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'TH NMR Spectrum of 11-isobutyl-1,1-dimethyl-4,5,10,11-tetrahydro-1H-
dibenzol[b,e|[1,4]diazepin-3(2H)-one
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13C NMR Spectrum of 11-isobutyl-1,1-dimethyl-4,5,10,11-tetrahydro-1H-
dibenzol[b,e|[1,4]diazepin-3(2H)-one
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