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Synthesis and characterization of 3, 4-dihydro-4(4-substituted
aryl)-6-(naphtho [2, 1-b] furan-2-yl) pyrimidine-2[1H] thiones as
potential antimicrobial agents
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ABSTRACT

2-Acetylnaphtho [2, 1-b] furan (1) has been synthesized from 2-hydroxy-
1-naphthaldehyde by reacting with chloroacetone, anhydrous potassium
carbonate and dry acetone through Stoermer and Schaffer method. It was
then converted to a series of substituted chalcones (2a-€) by Claisen-
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Schmidt condensation with substituted aromatic aldehydes in presence
of agueous potassium hydroxide solution. The resulting compound (2a-€)
was treated with thioureain presence of ethanol and concentrated hydro-
chloric acid yields the title compound. The structure of the compounds
has been confirmed by elemental analysis and spectral studies and was
screened for their antibacterial and antifungal activities.
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INTRODUCTION

Nitrogen, Oxygen and sul phur containing hetero-
cyclic compounds have received considerabl e atten-
tion dueto their widerange of pharmacological activ-
ity. Pyrimidine based heterocyclic compounds are of
interest as potential bioactive moleculesand exhibit
analgesict!, antiviral23, anticancers, antipyretic'®,
antihypertensive”® and anti-inflammatory®'? activities.
Many of the pyrimidine derivatives arereported to
possess potential CNS depressant properties'tl, The
naphthofuran derivatives have been shown to exhibit
cytotoxic activity!'3, keeping thesereportsin view and

in continuation of our search for more potent naphtho
furan derivatived®*9, recently two PCT international
applications have been found for 2-thiopyrimidine
derivatives possessi ng potent activity against inflam-
mation and immune disorders”?2. |t was thought
worthwhileto synthesize new derivatives of naphtho
[2, 1-b] thiopyrimidine by simple method and investi-
gatethemfor biological activities.

EXPERIMENTAL

Mélting pointswere determined by open capillary
method and are uncorrected. Reaction was monitored
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by TLCusngsilicagd (Merck India). Naphtha dehyde,
chloroacetone, thioureaand p-subgtituted aromatic dde-
hydeswerepurchased fromMerck India IR spectrawere
recordedinKBr, onThemoNicolet USAFTIR,'HNMR
spectrawererecorded in CDCI, on Bruker ‘AVANCE
400’ MH, Spectrometer using TMSasaninternal stan-
dard. Mass spectrum on Shimadzu GCM SQP5050A
Japan mode DI mass Spectrophotometer. All the com-
pounds have been recrystdlized from ethanal.

Synthesisof 2-Acetyl naphtho[2, 1-b] furan (1)18

A 250 mL 4-necked round bottom flask fitted with
over head mechanical stirrer, adropping funnel, and a
thermometer and reflux condenser with child water cir-
culation. Flask was charged with 2-hydroxy -1-
naphthal dehyde (17.80 gm, 0.10 mol), chlorocacetone
(10.75gm, 0.11 mol) and anhydrous potass um carbon-
ate(15gm, 0.11mol) wererefluxed indry acetone. (75
mL) for 12 h. Potassium salt werefiltered off and the
filtrate on removed of solvent and ontrituration with
ethanol gavethepdeydlow crystasof 2-acetyl ngphtho
[2, 1-b] furan (1). Thesamplewaspurified by absolute
ethanol. m.p. 96°C yield 60%.

Typical experimental procedurefor synthesis of
3-(4-hydroxyphenyl)-1-(naphtho[2, 1-b] furan -2yl)
prop-2-en-one (2a-€)

Fask was charged with mixture of 2-acetylngphtho
[2,1-b] furan (4.20gm,0.02 mole) (1) and p-hydroxy

o)
SUNIP
CHO .
O Me,CO/ Anhy.K2CO3
OH

(2a-e)
R= a=4-H,

b = 4-CHs,

C = 4-OH,

benzaldehyde (2.68gm,0.022 mol). It was stirred in
ethanol (50 mL) and then potassium hydroxide (50%)
(10mL) wasadded portion wise, keeping thetempera-
ture below 10°C throughout the addition. The mixture
waskept for 36 h. After compl etion of reaction, reac-
tion mixturewas poured into crushed iceand the solid
obtained was filtered under vacuum. It was washed
firstly with sodium carbonate sol ution and then with
water, dried and the product wasrecrystallized from
ethanol to afford the pure product in 60-70 % yield
(2¢). Same procedureis extended for other compound
of thisseries. The physical and characterization dataof
thechalconesareshownin TABLE 1

Synthesisof 3, 4-dihydro-6-(naphtho[2,1-b] furan
-2-yl) -4-phenyl pyrimidin -2(1H) thione (3a-€)

A mixtureof 1-(naphtho [2, 1-b] furan -2-yl) -3-
phenyl prop - 2- en-one (2.98gm,0.01 mole) (2a) and
thiourea (1.52gm,0.02 mole) were dissolved in dry
ethanol (50 mL) and concentrated HCI (10 mL) was
added and refluxed for 18 hwith congtant tirring. The
progress of thereaction wasmonitored by TLC. After
completion of reaction, it wasfiltered whilehot and a-
lowed to cool then neutraized with 5N sodium hydroxide
solution. Theresulting solid waswashed well withwar
ter (25 mL x 3) dried and the product was recrystal-
lized from acetic acid to obtain (3a). Compounds (3b-
€) were prepared similarly from (2b-€). The physical
dataof thethiopyrimidineareshownin TABLE 1.

@—CHO

R

e

KOH /EtOH

(3a-e)
e =4-Cl.

d = 4-OCHg,

Scheme 1
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Purification

Crude product was dissolved in 10 mL absolute
ethanol and heated up to 70°C to get clear solutionand
cooled dowly upto 10°C, filtered, sucked and driedin
vacuumto offered pure compound. Under similar con-
ditions synthesis of compounds of the serieswas car-

—= Pyl Peper

ried out. Resultsaresummarizedin TABLE 1. Good to
excdlent yieldswith perfect sdlectivity wasobtainedin
al thecases

RESULTSAND DISCUSSION

TABLE 1: Physcal and characterization data of the synthesized compound.

. Elements %
Comp. M olecular Mpl. Yied l\/(I’.P. c H N al
Formula Weight % C

Calc. Found Calc. Found Calc. Found Calc. Found
2a CyuH1.0, 298.1 60 132 8453 8455 469 470 - - -
2b  CyHi0s 312.1 66 151 8458 8459 512 516 - - -
2c  CyuH1405 314.0 65 172 80.25 8023 445 443 - - -
2d  CyH160s 340.0 72 135 81.17 8119 470 471 - - - -
2e  CyHyClO; 332.7 57 143 7574 7575 390 394 - 10.67 10.61
3a  CxpHiN,0S 356.4 59 273 7407 7409 448 450 786 7.80 - -
3b  CyHigN,OS 370.4 55 280 7449 7451 485 48 755 757 -
3c  CxpHiN0.S 372.4 52 >300 70.88 7091 429 428 759 754 -
3d  CyHigN,0,S 386.4 58 294 7141 7140 465 466 724 121 - -
3e  CxH35CIN,OS 390.8 51 290 6753 6752 383 38 716 719 908 912

SPECTRAL INTERPRETATION

Compound (2c)

IR: (KBr, vmax, cm™) 3310 (Ar-O-H), 3058 (-
CH str. of Ar), 1644 (C=0 str. in ketone), 1586 (C =
Cstr.), 1515 (C=Cslr.inAr), 1443 and 1359 (-CH,
def.), 1153 and 1167 (C-O-C str.) 830 (-CH str.) 747
(Ar-H opb.). *H NMR: (CDCl,in  ppm): 6.35 (d,
1H, CO-CH), 6.95 (d, 1H, C= CH), 7.21 — 8.24
(complex m, 11H, Ar-protons) and 10.32 (S, 1H, phe-
nolic—OH) proton. Mass: (m/z) 314 [M]*, 221, 195,
147, 119, 118, 91, 69, 65, 43.

Compound (3a)
IR: (KBr, vmax), cm?) 3426 (N-H str.), 3062 (C-

H) 2922 (C-H striin- CH,) 2431 (S-H str.). 1628
(C=Nstr.), 1380 (C=S str.)=, 1074-1109 (-C-O-C
str.). *H NMR: (CDCI, in é ppm): 3.98 (d, 1H, Pro-
tonsof position 1), 3.41 (d, 1H, proton of position 3),
3.86 (d, 1H, proton of position 4), 5.81 (d, 1H, proton
of position 5), 6.90 — 8.30 (m, 12 H, Ar-protons).
Mass: (m/z) 356 (M*) 195, 194, 115, 105, 103, 94,
91, 77, 70, 66, 65, 55, 44.

ANTIMICROBIALACTIVITY

Inthe present studly, filter paper disc diffusonplate
method was employed to eval uate the antimicrobial
activity®, Thezoneof inhibition was compared with
thestandard drug. (Penicillin for bacteriaand Griseof-
ulvinfor fungi. Resultsaresummarizedin TABLE 2.

TABLE 2: Antimicrobial activity of synthesized compound.

Antibacterial activity (Zone of inhibition in mm)

Antifungal activity

Compound

E.coali S.thypi S.aureus B.substillis  A.niger P.chrysogenum F.moneliforme C.albicans
3a 11 12 22 18 -ve +ve -ve +ve
3b 13 15 27 22 +ve -ve +ve -ve
3c 17 18 30 26 +ve +ve +ve +ve
3d 15 16 28 24 +ve +ve -ve +ve
3e 10 11 20 16 -ve +ve -ve -ve

Penicillin 18 20 32 28
Griseofulvin - - - - +ve +ve +ve +ve

Control (DM SO), — ve No activity.
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Investigation of antimicrobia activity reved ed that
the compounds (3a-e) showed significant antibacte-
ria activity when compared with standard drug Peni-
cillin. However the compounds (3¢), (3d) and (3b)
were found to be more potent on all the bacterial
strains. Compounds (3a-€) showed significant anti-
fungal activity when compared with standard drug
Griseofulvin. Compound 3c,3d and 3b showed good
antifungdl activities.

Theresultsdearly reveded the contribution of elec-
tronreleasing groups on thearomaticringin enhancing
themicrobid activity.

CONCLUSION

Webelievethat these synthesized and character-
ization compounds of 3, 4-dihydro-4(4-substituted
aryl)-6-(naphtho [2, 1-b] furan-2-yl) pyrimidine-2[ 1H]
thionewill hdpinthemodern devel opment of hetrocydic
chemigtry asantimicrobid activities.
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