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Abstract
An ecofriendly synthesis of (B —N-(1-Substituted Phenyl)8 —benzof]lchromen-3
ylthioimidcarboxyacetohydrazides was carried ouhe Tversatile use of benzo-chromenes has stimulated
considerable interest to explore the possible ggishof novel fused compounds in which the benzorokne ring
is fused with another biologically active molecud attempt was made to utilize this concept, thdhe fusion of
benzo-chromene with pyrimidin-4-one. Pyrimidin-4eonucleus was chosen because it was found to [gosses
various biological activities. Thi)-N-(1-SubstitutedPhenylkenzoflchromenylthioimidcarboxyacetohydrazides
were formed when the starting materials Substit®edzaldehyde, Napthalene-2-ol and Ethyl cyanoadeetere
treated with Potassium lodide, lodine and Potassiambonate. The Ethyl-3-amino-1-substituted phéiiA-
benzof]chromene-2-carboxylates were further treated WS, DMSO, C$, and finally with Hydrazine Hydrate
to afford (E)=N-(1-Substituted Phenyl)8-benzo f) chromen-3-ylthioimidcarboxyacetohydrazides. Thevel
Synthesized Compounds were characterized by M.P,'HRIMR and Mass Spectrum. These synthesized
compounds were subjected to anti-bacterial studgsesy few Gram-Positive, Gram-negative and fungghoisms.
The standard drug used for anti-microbial activiiyAmpicillin and Ketoconazole respectively. Alsbtested for
their anti-cancer activity by MTT assay method. Tthsted Compounds exhibited significant anti-micabland
anti-cancer activity.
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Introduction
Fused benzo-chromenes continue to attractFused Benzo- chromenes are biologically active
considerable attention because of their greatcompounds with a wide spectrum of biological
importance, primarily due to a very wide spectrum o activities. Thus the synthesis of chromenes is o€im
biological activitie$. Benzo-chromenes and Pyrimidin- importance to organic chemists and , in the viewhef
4-ones have a variety of pharmacological activities importance of the chromenes for diverse therapeutic
Therefore, it was thought of interest to utilizesth activity, we considered it necessary to synthesize
concept for the synthesis of some novel fused benzohigh vyielding, environmentally friendly and easy
chromene derivatives. The heterocyclic systemssynthetic protocol for the synthesis of the subtai
encompassing benzo-chromene and pyrimidin-4-onebenzo-chromenes.all the synthesized compounds have
are explored to the maximum extent owing to their been supported by their spectral data and screfemed
wide spectrum of pharmacological activities, sush a their anti-microbial & anti-cancer activity.
anti-bacterial, anti-fungaf, anti-cancet, anti-viraf and ~ Material and Methods
CNS stimulant properties. All the chemicals were obtained from Aldrich cheatic
company (USA), Lancaster (USA) and S.D. Fine
chemicals Limited (Mumbai). All the glassware is of

* Corresponding Author borosilica.te grade. Melting points were determiﬂmad
Email: sharaish88@gmail.com open capillaries and are gncorrected. The p_u_nt;hef
Mob '.+91-9966326804 ' compounds Was_asgertamed by TLC_ on silica gel-G
" plate. Characterizations of synthesized compounds
were done by spectral studies. Fourier transform
infrared (FT-IR) spectra were taken in KBr on a
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SHIMADZU spectrophotometetHNMR spectra were
recorded on BRUKER AVANCE 300MHz
spectrophotometer in CdClwith TMS as internal
standard. The chemical shift values are in delpan(p

Mass spectra were recorded on Polaris Q apparatutR(KBr):
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H), 2.0,s(-NH), 7.2-7.8, m(-Ar-H), 1.5, s(-SH).
m/e(373.22M)(374.22nm") fragmentation
ions(280,281,263,264,...).

Compound Il

1603.7cm¥C=0),  1512.1cA}(C=N),

(Thermo Electron) and the fragmentations were 1662.0cri{(C=C), 3304.8cm(NH-stretching),2926cm

obtained by electronic impact (El). The data isgias

YC-H (aromatic), 3304.0ci(C-OH),

mass to charge ratio (m/z) and nominal masses weréHNMR(CDCL): 4.6,s(-C-H), 2.0,s(-Nb), 7.2-7.8,m(-

used for the calculation of molecular weights of th Ar-H), 1.5, s(-SH), 5.0,s(-
prepared products. Physical data, anti-microbiati-a  OH).m/e(389.13r#)(390.13ni") fragmentation
cancer activities of synthesized compounds wereions(256,240,237,218,..).

recorded in Tables. Compound I

General procedure IR(KBr):1601.9cm*C=0),1513.1cm

Step -1 (C=N),1601.0cr{(C=C),3191.3cm(NH-

Substituted Benzaldehyde (0.1moles), ethyl stretching),2926.9cH{C-H aromatic),

cyanoacetate (0.1moles) arfiinaphthol (0.1moles)

'HNMR(CDCly): 4.6,5(-C-H), 2.0,s(-Nb), 7.2-7.8,m(-

were stirred thoroughly in a beaker. Meanwhile | Ar-H), 1.5, s(-SH). m/e(418)(419") fragmentation

(0.15gm), KI (0.1 gm) and 4CO; (0.09 gm) were
taken in another container and stirred until theirie
completely dissolves in it with some water addedwN

ions(380,352,318,...)
Compound IV
IR(KBr):1597.7cm*(C=0),1593.1cm

both the mixtures were mixed together and the temp*(C=N),1625.6ci(C=C),3190.2cr(NH-
was increased to 18D. The reaction was stirred stretching),3065.2¢cH{C-Haromatic), 618.2ciH{C-Cl),

continuously at 10@ for 2hr to obtain the solid
yellowish color product.

"HNMR(CDCL,): 4.6,s(-C-H), 2.0,s(-Nb), 7.2-7.8,m(-

The completion of the Ar-H), 1.5, s(-SH). m/e(407.7{408.7n")(409.7ni?%)

reaction is known by TLC. It was then washed with fragmentation ions(302,300,298,276,....).
N&S,0; and filterd. The yield of the product is in. Compound V
between 72-78%. The melting points were in the eang IR(KBr):1697.4cm*(C=0),1509.6cm

of 161-169C.

Step-2

Step 1 product (0.5moles) is taken with 50ml of DMS
& 0.5moles of carbon disulfide (GS5& mix with
vigorous stirring. Stirring has to be continued &mout

(C=N),1629.0crit(C=C),3147.8c(NH-
stretching),2967.8ct{C-Haromatic),"HNMR(CdCL):
4.6,5(-C-H), 2.0,s(-Np), 7.2-7.8,m(-Ar-H), 1.5, s(-
SH), 2.9, s [-N(CH),. m/e(415.411f)(416.41niY)
fragmentation ions(298,246,232,...).

30min. To the above mixture add 10ml of 2M NaOH Scheme

with vigorous stirring. After 15min, add 4.7ml o3

drop wise. After addition, stirring was carried dat f 1 E f \T T
about 6hrs. The completion of the reaction is coméid e

by TLC. After completion of reaction, mixture has t b |

be poured into ice-water mixture. Then solid sefgsra m’Cl water

out and then filtered and recrystallized from etilan y

Step-3

Step 2 product (0.5moles) is treated with hydrazine \(\ GO0GHs
hydrate (99%, 0.1mole) in isoprpanol (10ml) heated P

/L\r

under reflux on water bath until the methyl mereapt
evolution ceases. The solid is been obtained, veashe
and recrystallized with ethanol. The percentagédyie
were found to be in between 67-84%. The melting
points were in the range of 176-193.

The melting points & yields were tabulated in the "f’
Table: 1.

Compound |

IR(KBI): 1595.6cm¥(C=0), 1507cii(C=N),
1669.0cr(C=C), 3244.6¢cm(NH-stretching),
2948.3crit(C-H (aromatic) ‘HNMR(CDCL): 4.6,s(-C-

NaOH | CS, DMS

e
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In vitro anti-microbial activity 5° samples were compared with DMSO control. The

The synthesized compounds were reconstituted inpercentage growth inhibition was calculated.
Dimethyl formamide (DMF) as this does not The final results are in Gl (growth inhibition 50), TGI
demonstrate any anti-bacterial activity by itself. (total growth inhibition), LG, (lethal concentration
Initially, a suspension of nutrient agar medium was 50). The cell lines used was HT29-Colon canceraHel
prepared. This suspension medium was inoculated byCervical, HepG2-Liver cancer.

100p! of Staphylococcus aureus ATCC9144 organism  Results and Discussion

and the inoculation was possible only af&selow  The synthesized compounds of the present study were
this temperatyure the suspension of agar medius getcharacterized through IRH NMR & mass spectra. In
solidified and hence the uniform distribution otte the IR spectra of tHE) —N-(1-Substituted Phenyl)-B
organism cannot be achieved. Then immediately pour_penzofjchromen-3-

the inoculated media into the petridish under asept yithioimidcarboxyacetohydrazides, the charactierist
conditions. _Maintenance of_ aseptic aseptic condit®o  NH, band appeared in the region of 3500-3220cm-1
an essential factor, which does not allow the and characteristic —SH absorption band in the regfo
contamination of other microorganism. Now the 740-750cm-1, which was the most characteristic
petridishes are kept aside for few minutes, in ered evidence of the cyclization.

get solidified, forming a thin layer of about 2-4mm |n the HNMR spectra of theE) —N-(1-Substituted
sterile discs made of whatmann paper are usedply ap phenyl)-34—benzoflchromen-3-

the standard and test solutions on to the cultwrdian  yjthioimidcarboxyacetohydrazides, the characteristi
Initially the discs are stocked in control, stamtldrugs NH, and SH peaks appeared in the region of 2.0 and
(Ampicillin & Ketoconazole) and test solutions 1 5 respectively. The absence of triplet at 1.8raons
separately and then, place on inoculated cultureof -CH,-CH; indicates the formation of cyclic

medium aseptically. Fine distance should be keptstructure and was the most characteristic evidaice
between discs. Petridishes are tightly packed andhe cyclization.

subjected to incubation at 3T to 40 C for 48hr. Al  the(E) —N-(1-Substituted  PhenylF8 —

Bacterial growth inhibition was determined as the penzofjchromen-3-ylthioimidcarboxyacetohydrazides
diameter of inhibition zones around the disc. &lsts of the present study showed expected characteristic
were performed in triplicates. The resultant cleames molecular ion and fragmentation ion peaks.

were measured in millimeters (mm) and comparedThe anti-microbial studies revealed that all theefi
against standard. Similar procedure is carriedfout  penzo-chromene derivatives showed significant anti-
Micrococcus  luteus ATCC11778, Staphylococcus — microbial activity when compared with that of
epidermidis  ATCC10987, Klebsella pneumonia  standards ampicillin and ketoconazole. The zone of
ATCC29212,Escherichia coli mutant ATCC25922 &  jphibition at 25, 50, 100ug/ml concentrations of

Candida albicans. ATCC2091 Aspergillus niger  synthesized compounds against Gram-positive, Gram-
ATCC9029 respectlvely. The results were tabulated. negative bacteria and fungi are measured by disc

In vitro anti-cancer activity'* diffusion methods. The zone of inhibition of
MTT [(3-(4,5-dimethylthiazol-2yl)-2,5  synthesized compounds was found to be similardo th
diphenyltetrazoliumbromide] assay:0.1ml of the cell of standards at 100pg/ml conc. Compounds containing
suspension (containing 5>x%@Ils/100ul) and 0.1ml of )| & IV (NO, & Cl) showed greater activity i.e,

the test solution (6.25ug - 100pg in 1% DMSO such diameter(14-15 mm) where as compounds I(H), 1I((OH)
that the final concentration of DMSO in media isse g V(N(CHj),) diameter(10-12mm) showed mild to
than 1%) were added to the 96 well plates and kept moderate activity. Results summarizes in tables 2-6
5% CQ incubator at 37C for 72 hours. Blank respectively.

contains only cell suspensiqn and control wellst&ion ~ Compound | & lll shows significant anti-cancer
1% DMSO and cell suspension. After 72 hours, 201l 0 activity in all cell lines but in toxicity wise copound |
MTT was added and kept in carbon dioxide |nCUbat0ris lesser than III. Synthesized Compounds I, M &

for 2 hours followed by propanol 100ul. The plat@sw  were found to exhibit mild to moderate cytotoxicity
covered with aluminum foil to protect it from light 3 cell lines.

Then the 96 well plates are kept in rotary shaked 0- Conclusion

20 minutes. . In the present study novel fused benzochromene
After 10-20 minutes, the 96 well plates were preees  jerjvatives were synthesized. The benzo-chromene
on ELISA reader for absorption at 562nm. The n,cleus was fused with pyrimidine-4-one so that the
readings were averaged and viability of the testiherapeutic activity may be enhanced and was faand
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be succeeded.

characterized by IR'HNMR & Mass Spectrum. All

the synthesized compounds showed characteristic

absorption peaks in IRHNMR and Mass Spectrum.

The

synthesized novel

derivatives were subjected im-vitro anti-microbial

evaluation.
concentrations of synthesized compounds against
Gram-positive, Gram-negative bacteria and fungi are

The zone of - inhibition at various

measured by disc diffusion methods.
The anti-bacterial and anti-fungal studies revedaled

all the fused benzo-chromene derivatives showed

significant anti-microbial activity when comparedthw

that

(NO&  Cl)

of standard. Compounds containing Il & IV
showed greater activity where as

compounds I(H), IIl(OH) & V(N(CH),)showed mild to
moderate activity.

The cytotoxicity studies of the title compounds aver
evaluated against human cell lines (colon, cervécal
liver).Title compounds were found to exhibit modera
cytotoxicity activities in all cell lines. Compousd &

[l profoundly showed greater cytotoxic activity.

It was observed that compounds possesing electron

withdrawing groups are showing greater activty.
Therefore further studies are required for biolatiic
more potent compounds in these series.
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Table 1: Physical data of synthesized compounds
Structure Molecular Molecular Melting % yield
point
weight formula oc
372.43 C21H5N30,S 80.8%
176-
179
178-182
389.43 CH5N3;058 67.7%
12n-182
118.13 CoH1NOSS 78.1%
s 182-186
407.87 C2)H1,CINGO,S 84.6%
i, | 1165 189 193
A CHypNOS 74.4%
[

Table 2: Zone of Inhibition of 25pg/ml Concentration of Synthesized Compounds against
Gram (+) ve and Gram (-)ve Bacteria

S/No. Compounds Zone of inhibition in mm
Microorganisms
S. aureus S.epider-midis M. luteus K.pneumonia | E.coli mutant
ATCC9144 ATCC10987 ATCC11778 | ATCC29212 | ATCC25922
1. I 4 5 5 4 5
2. Il 5 4 5 5 4
3. Il 7 6 6 7 6
4. Y 6 7 7 6 8
5. V 5 4 5 5 4
6. Standard 17 18 17 17 18
10pg/ml
7 Control - - - - -
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Table 3: Zone of Inhibition of 50ug/ml Concentration of Synthesized Compounds against Gram (+) ve and
Gram (-) ve Bacteria
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S/No. Compounds Zone of inhibition in mm
Microorganisms
S. aureus S. epidermidis M. luteus K. pneumonia | E.coli mutant
ATCC9144 ATCC10987 | ATCC11778 | ATCC29212 | ATCC25922
1. I 11 11 10 10 10
2. Il 10 10 11 11 11
3. 1] 12 12 13 12 13
4. [\ 13 12 13 12 11
5. V 13 11 10 9 10
6. Standard 17 18 17 17 18
10pg/ml
7 Control - - - - -
Table 4: Zone of Inhibition of 100pg/ml Concentraton of Synthesized Compounds against
Gram (+) ve and Gram (-) ve Bacteria
S/No. Compounds Zone of inhibition in mm
Microorganisms
S. aureus S. epidermidis M. luteus K. pneumonia | E.coli mutant
ATCC9144 | ATCC10987 | ATCC11778 | ATCC29212 | ATCC25922
1. I 10 11 12 10 12
2. Il 13 11 14 12 13
3. 11 14 15 14 15 14
4. [\ 15 14 14 15 14
5. \Y; 13 14 12 11 12
6. Standard 17 18 17 17 18
10pg/mi
7. Control - - - - -

Table 5: Zone of Inhibition of Synthesized Compoung againstCandida albicans

Zone of inhibition in mm

S/No. Compounds Concentration in ug/ml
25 50 100
i, I 8 14 17
2. Il 7 12 16
3. 1 10 14 18
4, v 11 13 19
5. V 8 12 17

Standard
6. 10pg/ml 16 18 18
7. Control - - -

Table 6: Zone of Inhibition of Synthesized Compouns againstAspergillus niger
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Zone of inhibition in mm
S/No. Compounds Concentration in pg/ml
25 50 100
1. I 7 13 16
2. I 8 11 17
3. 11 9 14 19
4, v 9 14 18
5. Y 8 13 K]
Standard
6. 10ug/ml 20 19 20
. Control - - -
Table 7: Cytotoxicity Data of Synthesized Compounds
HT29 HepG2 Hela
Sample
Gls TGI LCx Glgg TGI LCs Gls TGI LCxo
I 18.3 29.5 68 18.4 43.8 81.0 29.7 63.] >1Q0
Il 25.2 55.5 91.6 22.5 47.6 98.0 32.4 71. >100
11 22.8 49.5 »100 155 46.6 915 22.1 48. 7912
v 25.2 58.5 98.7 27.7 48.0 97.7 31.3 75.5 >100
Vv 22.5 63.5 »100 41.6 61.9 »>10d 26.8 61.] >100
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