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ABSTRACT

Substituted indole aldehydes were condensed with substituted
acetophenones in presence of base afforded the substituted indole-3-
chalcones. These compounds on reaction with substituted hydrazide
yielded the title compounds. The compounds were synthesized by conven-
tional and microwave irradiation methods. The reaction rate is enhanced
tremendously under microwave irradiation as compared to conventional
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method. The newly synthesized compounds were characterized by their

analytical and spectral data.

INTRODUCTION

Indolesarethemost widely distributed heterocycles
innature. Indolenucleusisacommon structura festure
of awidevariety of biologically active compounds*4.
Pyrazole and its syntheti c anal ogues have been found
toexhibitindustrid, agriculturd and biologica applica-
tiong>®l. Pyrazol e contai ning compoundshavebeenre-
ported to show a broad spectrum of biological
activitied”4,

In recent yearsdesign of environmentally benign
reactionsisanimportant goal inorganic synthesis. Due
to the hazardous chemica sand byproductsof various
reactionsincrease the pollution in the environment.
Keepinginview theneed for avoiding hazardous chemi-
calsin chemical reactions, microwavetechniquewas
found to be accelerating awidevariety of transforma-
tiong*?. Microwave assisted organic reactions occur
morerapidly, safely and have been gainingimportance
duetoitsremarkable advantages such asincreasein
yields, decreasein reaction period, improved selectiv-
ity, eco-friendly natureand easier work-up(*3.
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Inthelight of above observationsit wasthought of
considerableinterest to synthesizenove indolederiva
tives containing pyrazole and thiadiazine heterocyclic
systems by microwave and conventionad methods.

RESULTSAND DISCUSSION

The starting compounds (1a-d) were obtained by
Simple and substituted indoles on Vilsmeier-Haack
formylation, These were coupled with substituted
acetophenonesin presence of baseto obtain chalcones
(3a-1). The compound (4) was prepared by the reac-
tion of diethylbromoma onate with thiocarbohydrazide
inpresenceof basewhich undergoescyclisationtoyield
the substituted hydrazide containing thiadiazinering.

Chalcones prepared from the corresponding sub-
stituted indol e-3-carboxa dehydes on reaction with sub-
stituted acetophenonesin presence of base produced
a, B-unsatured carbonyl compounds (3a-1). The IR
spectral data of compound 3k has shown a peak at
3295 cm* (NH) and the appearance of acarbonyl at
1641 cnr indicating the condensation of substituted
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TABLE 1: Physical dataand comparison of thereaction timeand yields (%) of compounds(3a-1) and (5a-1) under conventional

and microwavemethods

Compound Substitutents M.P, Reaction time Yield (%)
no. R R, R, (c) Conventional MWI (min) Conventional MWI
(3a) H H H 164-65 240 04 58 71
(3b) H H CH3 187-89 240 04 52 74
(3c) H H Cl 201-02 240 04 61 78
(3d) H Ph H 170-71 240 04 49 65
(3e) H Ph CH; 180-81 240 04 59 70
(3f) H Ph Cl 210-11 240 04 56 68
(30) CH; Ph H 178-79 240 04 66 78
(3h) CH; Ph CH3 191-92 240 04 60 76
(3i) CH; Ph Cl 230-32 240 04 58 74
3 Cl Ph H 250-51 240 04 61 78
(3Kk) Cl Ph CH3 205-06 240 04 67 88
@3N Cl Ph Cl 242-43 240 04 65 81
(5a) H H H 149-51 480 05 54 69
(5b) H H CH3 198-99 540 06 59 72
(5¢) H H Cl 174-75 540 06 60 75
(5d) H Ph H 233-34 540 06 53 67
(5e) H Ph CH3 209-11 540 06 60 65
(5f) H Ph Cl 227-28 540 06 57 70
(59) CH; Ph H 203-04 540 06 63 71
(5h) CH; Ph CH3 218-19 540 06 61 73
(5i) CH; Ph Cl 256-57 540 06 67 79
(5)) Cl Ph H 215-16 540 06 56 69
(5k) Cl Ph CH3 244-45 540 06 70 82
(&) Cl Ph Cl 270-71 540 06 65 74

All compounds gave satisfactory elemental analysis

H ACOH,
EtOH
R
MWI/A
| NH,
N
H
(1a-d)
3a-l and 5a-l, a b c¢c d e f g h i j k I
R =HH H H H H CH; CHz CH; CI ClI Cl
R =H H H Ph Ph Ph Ph Ph Ph Ph Ph Ph
R, =H CH3 CIl H CH3Cl H CH3 CI H CH; CI
CHEME1

acetophenoneswithindole-3-carboxa dehydesto give
a, B-unsaturated carbonyl compounds. Itisfurther sup-
ported by theNMR and Mass spectral data. TheNMR
spectrum of compound (3k) hasshownasinglet at 2.6
(s,3H, CH,) corresponding to three protons of methyl
present onthearomati c ring system, two protons present
on themethine carbons have deshiel ded and appeared
witharomatic protons. Themultiplet between7.2—-7.8
d (14H, Ar- H) integrating for fourteen protonsare as-
signed to twel ve aromatic and two methine protons.
Deshielded indole NH has appeared at 9.5 6 (s, 1H,
indoleNH). Mass spectrum of compound 3k hasshown

molecular ion peak at m/z, 371 corresponding to the
molecul ar weight of the compound.

Substituted pyrazol es containing thiadiazine (5a-1)
were obtai ned from the respective chal cones and sub-
stituted hydrazidein presence of catalytic amount of
acetic acid using ethanol , which makesthe solution ho-
mogenousand actsasenergy transfer medium. IR spec-
trum of compound (5k) showed the absence of carbo-
nyl peak at 1641 cm'* and appearance of peaksat 1745,
3301 and 3150 cm* are assigned for the thiadiazine
carbonyl and ester carbonyl, indoleand thiadiazine-NH-
respectively, and the peak at 1615 cm for (C=N)
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TABLE 2: Spectral data of synthesized compounds (3a-1) and (5a-1)

Compd. no. IR (cm™) 'H NMR (8 ppm)

(3a) 3275 (NH) and 1634 (C=0), 9.3 (s, 1H, indole NH) and 7.1-7.8 (m, 13H, Ar-H).

(3b) 3080 (NH) and 1641 (C=0), 9.5 (s, 1H, indole NH), 7.2-7.9 (m, 12H, Ar-H). and 2.5 (s, 3H, CHs).

(30) 3270 (NH) and 1640 (C=0), 9.2 (s, 1H, indole NH) and 7.2-7.8 (m, 12H, Ar-H).

(3d) 3095 (NH) and 1645 (C=0), 9.6 (s, 1H, indole NH) and 7.3-7.9 (m, 17H, Ar-H).

(3e) 3301 (NH) and 1641 (C=0), 9.8 (s, 1H, indole NH), 7.1-7.9 (m, 16H, Ar-H) and 2.6 (s, 3H, CHs).

3 3290 (NH) and 1647 (C=0), 9.6 (s, 1H, indole NH) and 7.3-7.8 (m, 16H, Ar-H).

(39) 3270 (NH) and 1636 (C=0), 9.4 (s, 1H, indole NH), 7.2-7.8(m, 16H, Ar-H) and 2.5 (s, 3H, CH).

(3h) 3285 (NH) and 1640 (C=0), 9.1 (s, 1H, indole NH), 7.1-7.8 (m, 15H, Ar-H) and 2.7(s, 6H, CH).

(3i) 3300 (NH) and 1645 (C=0), 9.5 (s, 1H, indole NH), 7.2-7.9 (m, 15H, Ar-H) and 2.6 (s, 3H, CHs).

3j) 3290 (NH) and 1635 (C=0), 9.2 (s, 1H, indole NH) and 7.1-7.9 (m, 16H, Ar-H).

(3K) 3295 (NH) and 1641 (C=0), 9.5 (s, 1H, indole NH), 7.2-7.8 (m, 14H, Ar-H) and 2.6 (s, 3H, CH).

@) 3300 (NH) and 1640 (C=0), 9.6 (s, 1H, indole NH) and 7.2-7.9 (m, 15H, Ar-H).

(58} 3301, 3155 (NH/NH), 1740 9.5 (s, 1H, indole NH), 8.7 (s, 1H, thiadiazine NH), 7.2-8 (m, 11H, Ar-H),
(C=0/C=0) and 1620 (C=N), 4.6(s, 1H, CH) thiadiazine, 4.3 (q, 2H,CH,) and 1.2 (t, 3H, CH) ester.

(56) 3305, 3150 (NH/NH), 1745 9.6 (s, 1H, indole NH), 8.8 (s, 1H, thiadiazine NH), 7.1-7.9 (m, 10H, Ar-H), 4.7(s, 1H,
(C=0/C=0) and 1615 (C=N) CH) thiadiazine, 4.3 (q, 2H, CH,), 1.3 (t, 3H, CH,) ester, and 2.5 (s, 3H CH).

50 3295, 3160 (NH/NH), 1750 9.7 (s, 1H, indole NH), 8.9 (s, 1H, thiadiazine NH), 7.1-8 (m, 10H, Ar-H), 4.6
(C=0/C=0) and 1610 (C=N), (s, 1H, CH) thiadiazine, 4.4 (q, 2H, CH,) and 1.4 (t, 3H, CHs) ester.

50 3310, 3170 (NH/NH), 1740 9.9 (s, 1H, indole NH), 9 (s, 1H, thiadiazine NH), 7.3-8 (m, 15H, Ar-H), 4.7(s, 1H, CH)
(C=0/C=0) and 1620 (C=N), thiadiazine, 4.3 (q, 2H, CH,) and 1.3 (t, 3H, CH,) ester.

- 3300, 3150 (NH/NH), 1740 9.7 (s, 1H, indole NH), 8.7 (s, 1H, thiadiazine NH), 7.2-7.9 (m, 14H, Ar-H), 4.5(s, 1H,
(C=0/C=0) and 1615 (C=N), CH) thiadiazine, 4.3 (q, 2H, CHy), 1.2 (t, 3H, CH,) ester and 2.6 (s, 3H CHy).

(50 3305, 3170 (NH/NH), 1745 9.8 (s, 1H, indole NH), 8.9 (s, 1H, thiadiazine NH), 7.1-7.9 (m, 14H, Ar-H), 4.7(s, 1H,
(C=0/C=0) and 1615 (C=N), CH) thiadiazine, 4.4 (q, 2H, CH,) and 1.3 (t, 3H, CHs) ester.

50 3301, 3160 (NH/NH), 1741 9.6 (s, 1H, indole NH), 8.8 (s, 1H, thiadiazine NH), 7.2-8 (m, 14H, Ar-H), 4.7(s, 1H,
(C=0/C=0) and 1610 (C=N), CH) thiadiazine, 4.4 (q, 2H, CH,), 1.2 (t, 3H, CHs) ester and 2.6(s, 3H CH.).

3290, 3150 (NH/NH), 1750 9.7 (s, 1H, indole NH), 8.5 (s, 1H, thiadiazine NH),

(5h) o . 7.1-7.8(m, 13H, Ar-H), 4.6(s, 1H, CH) thiadiazine, 4.3 (g, 2H,CH,), 1.3 (t, 3H, CHx)
(C=0/C=0) and 1620 (C=N), (527 &Ll cry.

i) 3300, 3165 (NH/NH), 1741 9.9 (s, 1H, indole NH), 8.8 (s, 1H, thiadiazine NH), 7.2-7.9 (m, 13H, Ar-H), 4.7(s, 1H,
(C=0/C=0) and 1610 (C=N), CH) thiadiazine, 4.4 (q, 2H, CH,), 1.2 (t, 3H, CHs) ester and 2.5 (s, 3H CH.).

) 3300, 3170 (NH/NH), 1750 9.8 (s, 1H, indole NH), 9.1 (s, 1H, thiadiazine NH), 7.2-8 (m, 14H, Ar-H), 4.7(s, 1H,

) (C=0/C=0) and 1620 (C=N), CH) thiadiazine, 4.4 (q, 2H, CH,) and 1.3 (t, 3H, CHx) ester.
(5 3301, 3150 (NH/NH), 1745 9.6 (s, 1H, indole NH), 8.9 (s, 1H, thiadiazine NH), 7.1-7.9 (m, 13H, Ar-H), 4.7(s, 1H,

(31)

(C=0/C=0) and 1615 (C=N),
3315, 3170 (NH/NH), 1750
(C=0/C=0) and 1615 (C=N),

CH) thiadiazine, 4.3 (g, 2H, CH,), 1.3 (t, 3H, CHj) ester and 2.6 (s, 3H, CHj).
9.8 (s, 1H, indole NH), 8.9 (s, 1H, thiadiazine NH), 7.1-8 (m, 13H, Ar-H), 4.7(s, 1H,
CH) thiadiazine, 4.4 (g, 2H, CH,) and 1.3 (t, 3H, CH,) ester.

showstheformation of the product. The NMR spec-
trum of (5k) showed triplet at 1.3 5 (t, 3H, CH,) ac-
countsfor three protons of methyl and aquartet at 4.3
6 (g, 2H, CH,) for two protons of methylene present
on ester of thiadiazinering. Alsosinglet a 2.6 6 (s, 3H,
CH,) integrating for three protonsis dueto the methyl
grouponthearomaticring, andapesk at 4.76 (s, 1H,
CH) isdueto methineproton of thiadiazinering. Mul-
tiplet between 7.1-7.9 6 (m, 13H, Ar-H) integrating for
thirteen protonsisdueto aromatic protons. A singlet
appeared at 8.9 6 (s, 1H, NH) integrating for one pro-
tonisdueto thethiadiazine NH. A deshielded proton at
9.6 5(s, 1H, NH) integrating for one proton accounts
for indole NH. Appearance of molecular ion peak at
m/z, 569 in itsmass spectrum gave additional support
for thestructure of (5k).

EXPERIMENTAL

Melting pointsweredeterminedin open capillaries
and are uncorrected. IR spectra(cm®) wererecorded
using KBr disc on Perkin-Elmer FTIR spectrophotom-
eter. '"H NMR spectra were recorded in CDCI, or
DMSO-d, (chemical shiftind ppm) using TMSasan
internal standard. Mass spectrawererecorded with an
LCM S-2010A dataReport-Shimadzu. Themicrowave
reactions were carried out in Onida800 W (Sl. no.
MO 20SG05101262) domestic microwave oven at
power level 6.

General procedurefor thepreparation of substi-
tuted chalcones(3a-1)

By conventional method
2, 5-disubstitutedindol e-3-carboxaldehyde 1, (2
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mmoles) and substituted acetophenone 2, (2 mmoles)
weretakenwith catdytic amount of piperidinein ethyl-
eneglycol and theresulting mixturewasrefluxed for 4
hours. The reaction mixture was decomposedinice
cold water containing few drops of acetic acid. The
solid thus separated wasfiltered, washed thoroughly
with water, dried and recrystal lised from suitable sol -
vents.

By microwaveirradiation

2, 5-disubstitutedindol e-3-carboxaldehyde (1) (2
mmoles) and substituted acetophenones(2) (2 mmoles)
and catd yticamount of piperidineweremixedwel and
resulting masswastakeninaboros| vessel. Thereac-
tionmixturewasirradiatedinamicrowaveovenfor 4
minuteswith short interruptions, on completion of re-
action it wascooled, added toice cold water and acidi-
fied with few drops of acetic acid. The product ob-
tained was filtered, washed with water, dried and
recrystal lised from suitable solvents.

General procedurefor thepreparation of substi-
tuted pyrazoles(5a-l)

By conventional method

Substituted chal cones (3) (2 mmoles) and substi-
tuted hydrazide (4) (2 mmol es) weretaken with cata-
Iyticamount of acetic acid in ethanol and theresulting
mixturewasrefluxed for 8-9 hours. On completion of
reaction, themixturewas decomposed inicecold wa
ter. Theyellow solid thus separated wasfiltered, washed
thoroughly with water, dried and recrystallised from
DMF or ethanal.

By microwaveirradiation

Substituted chal cones (3) (2 mmoles) and substi-
tuted hydrazide (4) (2 mmoles) and catd ytic amount of
aceticacidinethanol weretakeninaboros flask fitted
with afunnel asaloosetop. Thereaction mixturewas
irradiated in amicrowave oven for 5-6 minutes, with
short interruptions in order to avoid the excessive
evaporation of the solvent. On completion of thereac-
tion, the reaction mixturewas cooled and added toice
cold water. The solid separated wasfiltered, washed
thoroughly with water, dried and recrystallised from
DMF or ethanal.
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