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ABSTRACT

The synthesisof (4-(trifluoromethyl)-hexahydro-4-hydroxy-1-methyl-6-aryl-
2-thioxopyrimidin-5-yl)(4-methoxyphenyl) methanone can be achieved from
amixture of 4,4,4-trifluoro-1-(4-methyl phenyl)butane-1,3-dione, an appro-
priate aldehyde, N-methylthioureaand catal ytically amount of concentrated

KEYWORDS

Multicomponent reactions;
Begineli reaction;
Antimicrobial activity;
Antimycobacterial activity.

hydrochloric acid in ethanol was heated under reflux condition. Elemental
analysis, IR, *H-NMR, and mass spectral data established identification of
the compounds. Products were evaluated for their antimicrobia activity
using cup plate method™®. Some of the obtained compounds showed the

interesting antimicrobial activity.

INTRODUCTION

Inthe past decade, the multicomponent reaction
has experienced aremarkablereviva, mainly dueto
theinteresting pharmacol ogical propertiesassociated
withthisdihydropyrimidinescaffold. Biginelli P. reported
the synthesisof functiondized 3, 4-dihydropyrimidin-
2(1H)-ones (DHPMSs) viathree-component conden-
sation reaction of an aromatic a dehydes, ureaand ethyl
acetoacetate. M ulticomponent reactions (MCRs) oc-
cupy an outstanding positioninorganicand medicina
chemistry for their high degree of atom economy, ap-
plicationsincombinatorid chemistry and diversity-ori-
ented synthesisl¥. The interest in synthesis of
dihydropyrimidines- Bigindli compoundsstemsfrom
their closestructura relationship@ to clinicaly impor-
tant 1,4-dihydropyridineca cium channel modulatorsof
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thetype nifedipine etc. and a so because of interesting
biological properties of several marine alkal oids*®
based upon dihydropyrimidine viz. crambine,
batzelladineand ptilomycelinA. Derivatization of the
dihydropyrimidinesespecialy®® at C4 hasled totherec-
ognition of severa lead compoundsthat show avery
similar pharmacological profilel” to 1, 4-
dihydropyridinebased drugs. C. crambeisabright red
marine sponge, that isthemost wide spreadinthenorth-
western meditettanean, Extract of C. crambe have
been knownto beichthyotoxic and shown various phar-
macologicd activities. A variety of structuraly intricate
guanidine dkal oids are present in marine sources*.
Diversebiological activitiesare associated with many
of thesedkaoids, likely reflecting themulti plewaysthat
aguanidinium cation can participatein noncovaentin-
teractions. Among the most notablemarineakal oids of
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these arethe crambescidin@ and batzelladind*® alka-
loids, which have beenisolated primarily from sponges
bel onging to the orders Poecil oscleridaand Axinellida
Diversebiologicd activitieshavebeenreported for these
secondary metabalites, including cytotoxicity towards
severa cancer cdll lines, antifungal and antivira activi-
tiesandinhibition of HIV-1fusion. Thenovd structures
of these marine alkal oids have inspired the devel op-
ment of many strategies or assembling polycyclic
guanidines that contain the octahydro-5, 6,6a-
triazaacenaphthalene and hexahydro-5, 6,6a-
triazaacenaphthalene moieties co-mmon to the

crambescidin and batzelladine dkal oids***¥. Morere-
cently, appropriately functionalized DHPMs have
emerged as, eg., ordly active antihypertensive agentg*®
'8 or o, adrenoceptor-sel ective antagonists™?. A fam-
ily of proteins, termed fatty acid transport proteins
(FATPs), that mediatetheuptakeof fatty acidsintocells
has been described??, Earlier studies???! provided
evidencethat fatty acid transport protein 4 (FATP4)
mediatesthetransport of fatty acidsfrom thegut into
enterocytesbothinvitro and in vivo.

The chemistry of pyrimidinesand itsderivatives
has been studied for over acentury dueto their di-
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verse biological activities. The 1, 2, 3, 4-
tetrahydropyrimidinering systemisof specia biologi-
ca interest becauseit has numerous pharmacologica
and medicinal applicationsviz, antitumour, antiviral,
antimalarial, antitubarcular etc. Keepingin mind vari-
ous biomedicd applicationsand with aview to further
assess, the pharmacol ogical profile of these class of
compounds, three novel series of 1,2,3,4-
tetrahydropyrimidine (PK-11 to PK-20) are synthe-
sized. The synthesis of these thirty compounds was
achieved by theBiginelli reaction of acetoacetanilide,
ureaderivatives and corresponding aldehydes. The
reactioniscatalysed by concentrated hydrochloricacid
(HCI). The products were characterized by various
andytical techniqueslike FT-IR spectroscopy, mass
spectrometry, *H NM R spectroscopy and el emental
analyss. Thenewly synthes zed compoundswere sub-
jected to variousbiological activitiesviz., antimicro-
bial, antimycobacterial.

EXPERIMENTAL

M aterialsand methods

Mélting pointswere determined in open capillary
tubesand areuncorrected. Formation of thecompounds
wasroutinely checked by TLC onsilicagel-G platesof
0.5 mm thicknessand spotswerelocated by iodine. IR
spectrawere recorded Shimadzu FT-IR-8400 instru-
ment using KBr pellet method. Mass spectrawerere-
corded on Shimadzu GC-M S-QP-2010 model using
Direct Injection Probetechnique. *H NM R was deter-
minedin DM SO-d, solution onaBruker Ac400 MHz
spectrometer. Elemental analysisof theall the synthe-
sized compoundswas carried out on Elemental Vario
EL 11l Carlo Erba 1108 model and theresultsarein
agreementswith the structures assigned.

4,4, A-trifluoro-1-(aryl) butane-1, 3-dione

Synthesisof 4, 4, 4-trifluoro-1-(aryl) butane-1,

3-dioneswas achieved using previously published
methods?®!.
(4-(trifluor omethyl)-hexahydr o-4-hydr oxy-1-me-
thyl-6-phenyl-2-thioxopyrimidin-5-yl)(4-
methoxyphenyl) methanone[PK 11-20]

A mixtureof 4, 4, 4-trifluoro-1-(4-methoxyphenyl)
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butane-1, 3-dione (0.01 mol), an appropriate aldehyde
(0.01 mol), N-methylthiourea (0.015 mol) and
cata yticad amount of concentrated hydrochloricacidin
ethanol (30 ml) washeated under reflux conditionfor 8
to 10 hrs. Thereaction mixturewas kept a room tem-
peraturefor 24 hrs. The product obtained wasisolated
and recrystalized from ethanol.

RESULT AND DISCUSSION

6-(4-methoxyphenyl)-4-trifluor omethyl-4-hydr oxy-
1-methyl-5-[(4methoxyphenyl) carbonyl]
tetrahydropyrimidin-2(1H)-ones(PK 11)

Yield: 62%; mp 180°C; IR (cm™): 3384cm*(-OH
sretching), 3291 (N-H stretching of pyrimidinering),
2919(C-H asymmetricd stretching of CH, group), 1682
(C=0O gtretching of carbonyl), 1500 (N-H deformation
of pyrimidinering), 1385 (C-N-C stretching of pyrimi-
dinering), 1268 (C-O-C symmetrica dtretchingof ether
linkage), (1173 C-N stretching), 1123 (C-F stretch-
ing); '"H NMR (DMSO-d,) 6 ppm: 2.87 (s, 3H, H),
3.58(s,3H,H,),3.75(s,3H,H ), 4.40-4.43(d, 1H,H,,
J=10.80Hz),4.73-4.75(d, 1H,H_J=10.80Hz), 6.66-
6.68 (d, 2H, H,., J=8.80 Hz), 6.82-6.84 (d, 2H, Hy,J
=840Hz),7.22-7.24(d, 2H,H,,,J=8.80Hz), 7.32(s,
1H, H), 7.46 (s, 1H, H), 7.66-7.68 (d, 2H, H,,., J =
8.80 Hz); MS: m/z 454.46; Anal. Calcd. for
C,H,F.N.O,S: C,57.53; H, 4.83; N, 6.39. Found:
C, 57.40; H, 4.69; N, 6.30%.
6-(4-fluor ophenyl)-4-trifluor omethyl-4-hydroxy-1-
methyl-5-[(4-methoxyphenyl) carbonyl]
tetrahydropyrimidin-2(1H)-ones(PK 12)

Yield: 54%; mp 182 °C; IR(cm™): 3415 (-OH
sretching), 3276 (N-H stretching of pyrimidinering),
3061 (C-H symmetrica stretching of CH,, group), 2924
(C-Hasymmetricd stretching of CH, group) 1674 (C=0
stretching of carbonyl), 1513 (N-H deformation of
pyrimidinering), 1423 (C-N-C gretching of pyrimidine
ring), 1238 (C-O-C symmetrical stretching of ether
linkage), (1173 cm* C-N stretching), 1061 (C-F
stretching); *H NMR (DMSO-d,) 6 ppm: 2.87 (s, 3H,
H), 3.73 (s 3H, H), 442-4.45 (d, 1H, H_, J=10.80
Hz), 4.77-4.80 (d, 1H, H, J=11.20Hz), 6.80-6.82 (d,
2H,H_,,J=8.80H2),6.90-6.95(t,2H,H..), 7.33-7.37
(t. 2H, H ), 7.42 (s 1H, H,), 7.47 (s, 1H, H), 7.65-
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7.67(d,2H,H,.,J=8.80Hz); MS: m/z 442.42; Anal.
Calcd. For C,H FN.,O.S: C, 56.34; H, 4.26; N,
6.57. Found: C, 56.22; H, 4.10; N, 6.45%.
6-(4-methylphenyl)-4-trifluor omethyl-4-hydr oxy-1-
methyl-5-[(4-methoxy phenyl) carbonyl]
tetrahydropyrimidin-2(1H)-ones(PK 13)

Yield: 70%; mp 199-201 °C; IR(cm™?): 3390cnr
1(-OH dretching), 3153 (N-H stretching of pyramiding
ring), 2920 (C-H symmetricd stretching of CH_, group)
1670 (C=0 stretching of carbonyl), 1557 (N-H
deformation of pyrimidine ring), 1439 (C-N-C
stretching of pyrimidine ring), (1161 cm?* C-N
stretching), 1221 (C-O-C symmetrical stretching of
ether linkage), 1114 (C-F stretching); *H NMR
(DMSO-d,) 6 ppm: 2.23(s, 3H,H,), 2.46 (s, 3H, H,),
3.56 (s, 3H, H), 4.67-4.70 (d, 1H, H,, J= 11.20 Hz),
4.98-5.01(d, 1H,H_, J=10.80Hz), 6.65-6.67 (d, 2H,
Hy., J=8.40Hz),7.09-7.11(d, 2H,H _, J=8.40Hz),
7.32-734(d,2H,H,,.,J=8.80Hz), 7.55(s, 1H, H),
7.59-7.61(d, 2H, H,, J=840Hz), 832 (s, 1H, H);
MS: m/z 438.46; Anal. Calcd. For C, H, F.N,O.S:
C, 59.71; H, 5.01; N, 6.63. Found: C, 59.56; H,
4.90; N, 6.46%.

6-(4-nitrophenyl)-4-trifluor omethyl-4-hydr oxy-1-
methyl-5-[(4-methoxy phenyl) carbonyl]
tetrahydropyrimidin-2(1H)-ones(PK 14)

Yield: 71%; mp 170 °C; IR(cm™): 3274 (-OH
gretching), 3074 (N-H stretching of pyrimidinering),
2953 (C-H symmetrical stretching of CH, group),
1670 (C=0 stretching of carbonyl), 1522 (N-H

deformation of pyrimidine ring), 1423 (C-N-C
stretching of pyrimidine ring), 1267 (C-O-C
symmetrical stretching of ether linkage), (1170 cm'?
C-N stretching), 1120 (C-F stretching); *H NMR
(DMSO-d,) 6 ppm: 2.88(s,3H,H), 3.71 (s, 3H, H,),
4.52-4.55 (d, 1H, H_, J=9.60 Hz), 4.93-4.95 (d, 1H,
H,J=9.60Hz),6.80-6.81(d, 2H, H_, J=7.20 H2),
7.60-7.69 (m, 6H, H. ), 7.97-7.99(d, 2H, H,, J =
7.60 Hz); MS: m/z 469.43; Anal. Calcd. For
C,,H,F.N,0.S: C,52.98; H, 4.00; N, 9.27. Found:
C, 52.82; H, 3.88; N, 9.18%.

6-(4-chlor ophenyl)-4-trifluor omethyl-4-hydr oxy-1-
methyl-5-[(4-methoxyphenyl) carbonyl]
tetrahydropyrimidin-2(1H)-ones(PK 15)

Yield: 77%; mp 225 °C; IR(cm™): 3349 (-OH
sretching), 3128 (N-H stretching of pyrimidinering),
3057 (C-H symmetrica stretching of CH,, group), 2972
(C-Hasymmetricd stretching of CH, group) 1639 (C=0
stretching of carbonyl), 1537 (N-H deformation of
pyrimidinering), 1438 (C-N-C dretching of pyrimidine
ring), 1281 (C-O-C symmetrical stretching of ether
linkage), (1179 C-N stretching), 1112 (C-F
stretching), 756 (C-Cl stretching); *HNMR (DM SO-
dy) & ppm: 2.87 (s, 3H, H)), 3.58-3.60 (s, 3H, H,),
4.45-4.48(d, 1H,H_, J=10.80Hz), 4.75-4.77 (d, 1H,
H,,J=10.80Hz),6.67-6.69(d,2H, H_,, J=8.80Hz),
7.23-7.26(d, 2H,H,,., J=8.80Hz), 7.38-7.40(d, 3H,
Hy): 761 (s 1H, H), 7.68-7.70 (d, 2H, H,,, J =
8.40 Hz); MS: m/z 458.88; Anal. Calcd. For
C,H,CIF,N.OS: C, 54.25; H, 4.10; N, 6.33.

20" 18

Found: C, 54.16; H, 4.00; N, 6.21%

TABLE 1: Physical and analytical data.

Code R M.F. M.W. M.P.°C Yield % R Rz
PK-11 4-OCHjs CH21F3N205S 454.46 180 62 0.50 0.61
PK-12 4-F CooH18FsN205S 442.42 182 54 0.58 0.67
PK-13 4-CHs CoiH21F3N205S 438.46 199 70 0.41 0.74
PK-14 4-NO, CoH1F3N30sS 469.43 170 71 0.56 0.66
PK-15 4-Cl Cy0H18CIF3N205S 458.88 225 77 0.53 0.60
PK-16 3-Cl Cz0H15CIFN,05S 458.88 215 65 0.50 0.58
PK-17 3-NO; CoH18F3N30sS 469.43 180 53 0.54 0.61
PK-18 2-Cl Cz0H15CIFN,05S 458.88 185 68 0.57 0.64
PK-19 2-NO; CoH18F3N30sS 469.43 180 58 0.48 0.57
PK-20 2-OCHjs CxuH21F3N205S 454.46 195 59 0.58 0.70

TLC Solvent system R, : Hexane: Ethyl acetate — 6:4; TLC Solvent system R_: Chloroform: Methanol — 9:1.
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TABLE 2: Invitroantimicrobial screening resultsfor PK-11to012

Minimal inhibition concentration (ug mL™)

Code Gram-positive Gram-negative Fungal species

Sa S p. E.c. P.a C.a A.n. A.c.
VP- 211 200 100 250 62.5 500 500 >1000
VP- 212 100 250 200 200 500 >1000 >1000
VP- 213 150 150 62.5 100 >1000 >1000 >1000
VP- 214 250 500 250 250 500 1000 1000
VP- 215 500 500 200 200 1000 500 1000
VP- 216 100 62.5 250 250 >1000 500 1000
VP- 217 200 100 250 62.5 500 500 >1000
VP- 218 100 250 200 200 500 >1000 >1000
VP-219 150 150 62.5 100 >1000 >1000 >1000
VP- 220 250 250 100 100 1000 500 1000
Gentamycin 0.25 0.5 0.05 1
Ampicillin 250 100 100 100
Chloramphenicol 50 50 50 50
Iprofloxacin 50 50 25 25
Norfloxacin 10 10 10 10 - - -
Nystatin 100 100 100
Greseofulvin 500 100 100

BIOLOGICAL EVALUATION CONCLUSION

Antimicrobial evaluation

All of the synthesized compounds (PK-11to 12)
weretested for their antibacterial and antifunga activ-
ity (MIC) invitro by broth dilution method with two
Gram-positive bacteria Saphylococcus aureus
MTCC-96, Sreptococcus pyogenes MTCC 443,
two Gram-negative bacteriaEscherichiacoli MTCC
442, Pseudomonas aeruginosa MTCC 441 and
threefungal strains Candida albicansMTCC 227,
AspergillusNiger MTCC 282, Aspergillusclavatus
MTCC 1323taking gentamycin, ampicillin, chloram-
phenicol, ciprofloxacin, norfloxacin, nystatin and
greseofulvin as standard drugs. The standard strains
were procured from the Microbial Type Culture Col-
lection (MTCC), Institute of Microbia Technology,
Chandigerh, India.

Theminimd inhibitory concentration (MIC) vaues
for al the newly synthesized compounds, defined as
thelowest concentration of the compound preventing
thevisblegrowth, were determined by usingmicrodi-
|ution broth method according to NCCL S standards.

It wasinteresting to notethat thereaction occurred
immediately. Thiswork demonstratesavery smpleand
efficient method for thesynthesisof awe | functionaized
tetrahydropyrimidin derivativeof biological importance
inexcdlentyidds.
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