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ABSTRACT

5-Nitro-2-aryl-1H-indol e-3-carboxal dehydes have been synthesi zed by new
improved and green chemistry techniques. Final confirmation is achieved
from Fast atomic bombardment (FAB) mass spectrawhich exhibit molecular
ion peak (M*+1) of compounds corresponding to their molecular masses.
The fragmentation pathways of 5-nitro-2-(4-bromophenyl)-1H-indole-3-
carboxal dehyde and 5-nitro-2-(4-fluorophenyl)-1H-indol e-3-carboxal dehyde
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have been discussed. These spectra show some preferential fragmentation

pattern. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Heterocyclic chemistry is one of the largest
branchesof chemistry. Indolemoi ety hasbeen reported
asacommon denominator of heterocyclic compounds
exhibiting psycho-tropism spectrum of biologica ac-
tivitied®s,

Mass spectraof someindolederivativeshavebeen
discussed earlier’®1% but The massfragmentation pat-
tern of 5-Nitro-2-aryl-1H-indol e-3-carboxal dehydes
has not been reported earlier inliterature. So keeping
thesethingsinmind, wehaveinvestigated thefragmen-
tation pathways of somenitroindolederivatives.

EXPERIMENTAL

A new green protocol was devel oped to synthe-
sizethe 5-nitro-2-aryl-1H-indole-3-carboxa dehydes
(la-i) 0y,

The mass spectrawere recorded on Jeol SX-102
FAB mass spectrometer. FAB mass Spectral data of

5-nitro-2-aryl-1H-indole-3-carboxaldehydes (1a-i)
havebeentabulatedin TABLE 2.
Themassfragmentation of compound (1b) and (1d)
isdiscussed indetail. Compound (1b) (Scheme 1) un-
der FAB providesacharacteristic molecularion cluster
at m/z 345/347 (M*+1) (1) (38.84/37.6%). Cation (I)
eliminatesonehydrogenradicd togiveacationradical
Il at m/z 344/346 |1 (100%, base peak) due to the
presence of one bromine atom. Thismay fragment by
onepathwayA. Inthe pathway A, (1) eiminatesahy-
drogen radical to generateacation (111) at m/z 343/
345 (38.46/38.84%). Cation (111) by lossof CH radi-
ca givescationradica (1V) at m/z 330 (15.38%). Cat-
ionradica (I'V) eiminatesC,H,Otogivecaionradica
(V) atm/z 288/290 (7.69/7.07%%). Cationradicd (V)
extruded neutrd NH moiety togiveacationradicd (V1)
at m/z 273/275 (23.07/23.38%). This cation radical
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Scheme1: Massfragmentation patter n of 5-nitr o-2-(4-br omophenyl)-1H-indole-3-car boxal dehyde (1b)

(VI) further fragmentedinto two pathways. Infirst path-  m/z 258 (15.38%). In second pathway, cation radical
way it eliminatesNH radical to afford cation (VIl)at (V1) eliminatesC H,Br radica toafford cation (X111)
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Scheme?2: M assfragmentation patter n of 5-nitr o-2-(4-fluor ophenyl)-1H-indole-3-car boxaldehyde (1d)

at m/z 120 (46.15%) whichinturn eliminates CH radi-
ca togivecationradica (XIV) at m/z 107 (92.30%).
Thecation (V1) inturn further decomposesin three
possible pathways. Inthefirst pathway cation (V1)
losesneutra O atomtogivecation (VII11) at m/z 242/
244 (15.38/15.30%). In second pathway, it produces
caion (I X) am/z 232 (15.38%) by lossof neutral acety-
lene moiety which further eliminates C,O, moiety to
yield cation (X1) at m/z 176/178 (15.38/15.39%). In

third pathway, itloses C,H radical undergoesring ex-
pansions giving riseto the expanded eight-membered
cyclo-octaditrienetype cation radical (X) at m/z 209
(15.38%). Cation radica (X) further diminates neutral
CO, moiety to afford cationradical (X11) at m/z 165
(30.76%).

The massfragmentation of compound (1d) isalso
discussed indetail. Compound (1d) (Scheme 2) under
FAB providesacharacteristic molecular ion peak a m/
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TABLE 1: FAB mass Spectral data of 5-nitro-2-aryl-1H-in-
dole-3-carboxaldehydes(1a-i)

MS (FAB) m/z

Compd. No. X (M* +1)
la H 267
1b 4-Br 345/347*
1c 4-Cl 301/ 303*
1d 4-F 285
le 3-NO; 312
hj 3-Cl, 4-F 319
1g 2-Cl, 4-F 319
1h 2-F, 5-Cl 319
i 2-F, 5-CH; 299

* Due to isotopic cluster

TABLE 2:Mgjor massfragmentsof 5-nitro-2-aryl-1H-indole-
3-carboxaldehydes(1b & 1d)

Compd.

No. 1b 1d
Fragment miz _ Relqtive mz . Relqtive

No. intensity (%) intensity (%)

T e (25 00

I 3‘27\%%;16 100 284 38.88

11 343/345  38.46/38.84 269 1111

v 330 15.38 238 16.66

\Y 288/290 7.69/7.07 232 8.33

VI 273/275  23.07/23.38 209 5.55

Vil 258 15.38 183 2.77

VIl 242/244  15.38/15.30 165 5.55

1X 232 15.38 120 8.33

X 209 15.38 107 19.44

XI 176/178  15.38/15.39

XIl 165 30.76

X1l 120 46.15

XV 107 92.30

z 285 (M*+1) (1) (100%, base peak). The loss of a
hydrogen radica from thispeak afforded cation radical

(I at m/z 284 (38.88%). Cationradical (11) by lossof

neutral NH moi ety and undergoes ring expansion to
yield eight membered cationradical (111) at m/z 269
(11.11%). Cationradica (111) fragmented by two path-

waysA and B. Inthe pathway A, (111) eliminates neu-
tral water molecule and fluorin radical to generatea
cation (V) at m/z 232 (8.33%). In the pathway B, cat-
ionradical (111) eliminates neutral CF and generates
cationradical (1V) at m/z 238 (16.66%). Cation radi-
ca (V) by lossof CHO group givecationradicd (V1)

at m/z 209 (5.55%). Cationradical (V1) extruded neu-
tral acetylenemoiety togivecationradica (V1) am/z
183 (2.77%). Cationradical (VI1) further fragments
by three poss blepathways. Inthefirst pathway, it eimi-
nates neutral water moleculeto yield cation radical
(VI11) a m/z 165 (5.55%); In second pathway, it pro-
duces cation (1 X) at m/z 120 (8.33%) by the loss of
‘C,H, radical. Inthird pathway, cation radical (VI1)
losesC.H, neutral moiety giving riseto the cationradi-
cal (X) at m/z 107 (19.44%).

Mg or massfragmentsalong with their relativein-
tengtiesand m/z valuesof (1b) & (1d) aretabulatedin
TABLE 1.
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