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ABSTRACT

3-(4-chlorophenyl)-1-(2-naphthayl)-2,3-epoxypropanone (2) react with thio-
urea and urea to give 4-(4-chlorophenyl)hexahydro-6-(2-naphthyl)-2-
thioxopyrimidine-5-one (3) and 4-(4-chlorophenyl)hexahydro-6-(2-
naphthyl)pyrimidine-2,5-dione (4) respectively. Reaction of (3) with each
of bromoacetic acid and 2-bromopropionic acid produced thiazol o[ 3,2-
a]pyrimidine-3,6-diones’5 and 2-methyl-thiazol o] 3,2-a] pyrim- idine-3,6-dione
(6) successively. Also some new derivatives (7-14) were prepared from the
reaction of compounds (3) and (5) with different reagent. Compound (3)
was glycosidated with chloroethyl methyl ether and 2-chloroethanol to
afford compound (15) and (16); newly synthesized compounds were tested
for their antimicrobia evaluation. Among the assayed compounds deriva-
tives (14a), (3), (8b), (8c) and (14b) showed the highest effect compared
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with the other tested compounds but not more than the satandered.
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INTRODUCTION

Pyrimidinederivativeshavebeen very well known
in medicinal chemistry for their therapeutic applica-
tiongY. Onepossiblereason for their activity ispres-
enceof apyrimidinebaseinthymine, cytosneand uracil,
which areessentia building blocksof nucleic acids?,
Pyrimidines display awiderang of pharmacol ogical
activites®4. Various pyrimidinederivatives have been
synthesized and evaluated invivoand invitrofor their
anti-inflammatory and anad gesic activity'®. Also, they
revealed antibacteria!™, antiherps simplex (HSV 1,

HSV2)® analgesicl¥, anticancer*¥, anti-inflamma-
tory™™!, antihypertensive*? and antifungd propertied®®.

In previous work the reaction of aryl
methylenecycloal kynones, pyrimidinrthiones and
thiazoloneswas studied™*" and somederivativeswere
found to possesanti cancer activity™. Therefore, anum-
ber of methods have been reported for the synthesis of
pyrimidinesderivatives'. Neverthel ess, the devel op-
ment of new synthetic methodsfor theefficient prepa:
ration of heterocyclescontaining pyrimidinering frag-
ment isan interesting challenge. In view of theafore-
mentioned facts, it seemed most interesting to sudy the
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chemical behavior of 1,3-diaryl-2,3-epoxypropan-1-
one(2) for the synthesisof somenove pyrimidineand
thiazolopyrimidine derivativeswiththeamto evauate
their antimicrobid activities.

RESULT AND DISCUSSION
3-aryl-1-(2-naphthyl) propan-1-one (1)1*8 reacts

with hydrogen peroxidein alkaline medium to pro-
duce 1-(2-naphthyl)-3-(4-chlorophenyloxiranyl)

methanone (2) which hasbeen utilized askey starting
materia inthe synthesisof novel many interesting het-
erocyclic compounds. Analytical and spectral dataof
compound (2) isintotal agreement with the proposed
structure (c.f. experimental section). Compound (2)
astypica epoxidereact with different nitrogen nucleo-
philes such as; thioureaand ureain acoholic potas-
sium hydroxide solution to produce pyrimidinone de-
rivatives (3), (4) respectively (c.f. experimental sec-
tion) (Schemel).
x
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The 'H NMR spectrum of compounds (3), (4)
showed theexpected signa s corresponding tothearo-
mati c protons and two types of exchangeabl e protons
corresponding to two NH groups, besides two dou-
blets appear corresponding to apyrimidine protons.
13C NM R spectrum of compound 3 showed signalsfor
two SP2 carbon, (C=0) and (C=S) (c.f. experimen-
ta).

The appearance of thelatter signalsinH and *C
NMR spectrafor compounds (3), (4) suggest that the
produced pyrimidineringisinfact alicyclic not aro-

@Wu'c CHEMISTRY —

OH /
X
H,N Ar - >¢
@ N 2% NH
N/KX %

Ar'

H } Ar'

matic*3, That so many coincidencesarehighly im-
probableto beaccidentd, but it rather suggeststhat the
compound has the twist boat and not the
charl*¥(Figurel).

Heating compound (3) with bromoacetic acid pro-
duced 5-(4-chlorophenyl)-7-(2-naphthyl)-2,3,5,6-
tetrahydro-7H-thiazol o] 3,2-a] pyrimidine-3,6-diones
(5)29 (Scheme 2). The *H NMR spectrum of com-
pound 5 reveled the presence of two doubletsat 6 3.91;
3.97 suffer from geminal coupling for two protons at
C-2 areclearly magnetically non-equivaent.
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Similarly, compound (3) reacted with 2-
bromopropionic acid to produce 2-methy-thiazol o] 3,2-
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a]pyrimidine-3,6-dione (6). The spectrd dataof com-
pound (6) are compatiblewith the proposed structure
(c.f. experimental) The presence of an active methyl-
enegroup in compound (5) could be confirmed by with
4-chlorobenzaldehyde in to produce 2-(4-
chlorobenzylidene)-5-(4-chlorophenyl)- 7-(2-naphthyl )-
2,3,5,6-tetrahydro-7H thiazol o[ 3,2-a] pyrimidine-3,6-
dione(7), whichdirectly prepared from compound (3)
inonestep by condensation with bromoaceticacid and
4-chlorobenza dehydeto produce product identica in
all aspectswith compound (7) (c.f. Experimental).
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Mannich reaction on Compound (3), only the 3-
substituted product wasisol ated the 3-substituted prod-
uct which proved to posses structure of compounds
8a-c (Scheme?2) (c.f. experimentd). The presence of
C=SinIR and *C NMR spectraof compound (8a) as
an examplerevaled that the site of attack wason the
N-atom and not S-atom'@-% (c.f.experimental)

Compounds (3) and (4) wereakylated with ethyl
bromoacetate in dry acetone, in the presence of anhy-
drous potassium carbonateto give 4(4-chlorophenyl)-
hexahydro-6-(2-naphthyl)-pyrimidine-2-yl-thio-
ethylacetate (9) and 4-(4-chlorophenyl)-hexahydro-
6-(2-naphthyl)pyrimidine-2-yl-oxoethyl acetate (10)
successively (Scheme 2). IR spectrum of compounds
(9) and (10) showed absorption bands assignableto
2C=0 groupsand the presenceof triplet, quarted and
sngletsignasat 1.16,4.08 and 4.89 ppmfor OCH,CH,
and XCH, protons respectively. The O-akylation at
C-2 pyrimidinewas confirmed by the absence of one
of the C=0 groupsof the pyrimidineringin compound
(20) in both of IR and **C NMR spectra (Scheme 2)
(c.f.experimenta). Compound (9) by action of hydra-
zine hydrate under reflux afforded the expected hy-
drazide (11) (Scheme2); identical in al aspectswith
compound (11) (c.f. experimental).

Methylation of the sodium salt of compound (3)
with methyl iodied gave 6-(4-chlorophenyl)-2-methyl-
sulfonyl-4-naphthan-2-yl-1,6-dihydropyrimidine-5-one
(12) (Scheme 2). The'H NM R spectrum showed sin-

gletsigna for CH,, whichthe IR spectrum reveled ab-
sorption band for C=0 group (c.f.experimental).

Thehydrazinederivative (13) wasprepared through
the reaction of S -methyl derivatives (12) or
thioxopyrimidinederivative (3) with hydrazine hydrete.
the product reveal ed absorption bandsfor NH, NH,
and C=0 groupsinthe IR spectrum and its'HNMR
spectrum showed signalsdue to NH, and NH (D,O
exchangeable)(c.f. experimentd).

Also Mannich reaction on compound (5) gave 5-
(4-chlorophenyl)-2-piperidin-1-ylmethyl-tetrahydro-
7H-thiazol o[ 3,2-a] pyrimidine-3,6-dione (14a), 5-(4-
chlorophenyl)-2-morpholin-1-ylmethyl-tetrahydro-7H-
thiazol o 3,2-a] pyrimidine-3,6-dione (14b) and 5-(4-
chlorophenyl)-2-dimethylamino-1-ylmethyl-tetrahydro-
7H-thiazol o[ 3,2-g] pyrimidine-3,6-dione (14c). TheH
NMR and Mass spectra of compound (14a) reveled
the presenceof piperidinemoiety (c.f. experimenta sec-
tion).

Duetothesynthessof acyclovir asoneof themost
potent antiviral drugs by Schaffer et al®?, many at-
tempts have been made by nucleosidechemiststo pre-
pareanumber of related compoundswith variousside
chainsand glycons®2, Thus, when the sodium salt of
compound (3) (generated in situ) wastreated with 2-
chloroethyl methyl ether and 2-chloroethanadl it afforded
the corresponding N-acyclic nucleosides derivatives
(15), (16) respectively astheonly isol able one product
asjudged by tlc (Scheme 3).
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Thestructureof the aforementioned acydic nucleo-
sideswas confirmed with spectral dataandtheNMR
gpectrawhich reved ed methoxyethyl and hydroxyethyl
signas. In addition, the IR and * C-NMR spectrare-
vealed that the site of attack wasontheN- and not S
atom. Thisisdueto thefact that the nitrogen atom be-
haves asanucleophilewhich attacksan el ectrophilic
carbon of analkyl halide??. ThelR spectrumreveas
the disappearance of oneNH in compounds (15) and
(16) successively aswell astheexistenceof C=Sgroups
(cf.expeimentd).

ANTIMICROBIAL ASSAY OF PREPARED
COMPOUNDS

Theantibacterid activitiesof the synthesized com-
pounds were tested against Escherichia coli NRRL
B-210 (Gram -ve bacteria), Bacillus subtilisNRRL
B-543 and Staphylococcus aureus NRRL B-313
(Gram +vebacteria) using nutrient agar medium. The
antifungd activity of these compoundswasa sotested
against Candida albicans NRRL Y-477 using
Sabouraud dextrose agar medium. The synthesized
compoundswerescreened invitrofor their antimicro-
bia activity againgt, by agar diffusion method”.

RESULTS

The observed zone of inhibition is presented in
TABLEL

Theresultsof theprdiminary screeningtest arelisted
inTABLE 1. FromthedataobtainedinTABLE 1, itis
clear that compounds (4), (11) and (14) werefoundto
behighly activeagaingt Bacillussubtilis. But moderatly
active against Escherichiacoli. Compounds(7), (8a),
(8b), (8¢c), (10), (12), (15) and (17) werefound to be
moderatdy active againgt Bacillus subtilis; whilecom-
pounds (4), (6), (7), (8a), (8b), (8¢c), (11), (14) and
(15) werefound to be slightly active against Bacillus
subtilis.

EXPERIMENTAL
All melting pointsare uncorrected and measured

using Electro-thermal I A 9100 apparatus, (Shimadzu,
Tokyo, Japan). IR spectra were recorded as potas-
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sium bromidepellets on aPerkin-Elmer 1650 spectro-
photometer (Perkin-Elmer, Norwalk, CT, USA). H
NM R was determined on a Jeol-Ex-300 NMR spec-
trometer (JEOL, Tokyo, Japan) and chemicd shiftswere
expressed as part per million; ppm (8 values) against
TMSasinternd reference. Mass spectrawererecorded
onV G 2AM-3F mass spectrometer (Thermo electron
corporation, USA) Microanalyseswere operated us-
ing Mario El Mentar apparatus, Organic Microandysis
Unit, and theresultswerewithintheaccepted range (+
0.20) of the calcul ated values. Follow up of thereac-
tionsand checking the purity of the compoundswas
madeby TLC on silicagel-precoted aluminum sheets
(Type 60 F254, Merck, Darmstadt, Germany).

TABLE 1: Invitroantimicrobial activity by agar diffuson method
of tesed compounds.

Inhibition zone (mm)

Tested _ _
Compounds Microorganism
& standards Escherichia Bacillus Staphylococcus Candida
cali subtilis aure albeicans
Gentamycine — ++++ ++++ ++++
Fluconazole o+
1
2
3 +++ ++ S
4 +++ ++++
5
6 + 4+ ++
7 ++ 4+ 4+
8a ++ +++ T+
8b ++ +H++ +++
8c ++ -+ +++
10 ++ +++
11 +++ 4+
12 ++ +++
13 + ++ ++
14 +++ ++++ T+
15 ++ ++++ +++
16
+++

17 ++
18 -
++++ highly sensitive (inhibition zone = 25-21); +++ moderatly
sensitive (inhibition zone = 20-16); ++ fairly sensitive
(inhibition zone = 15-11); + dlightly sensitive (inhibition zone
= 10-6); - No sensitivity.

[3-(4-Chlor o-phenyl)-oxirianyl]-naphthalen-2-yl-
methanone (2)

Hydrogen peroxide (5mL., 30%) was added por-
tionwisetoamixture (1) (0.01mole) in acetone (30mL.)
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and methanol (15mL) containing NaOH (1g) at 0°C
with stirring. Thereaction mixturewas|eft over night
then cold water was added and the precipitated solid
wasfiltered off, washed with cold water and crystal -
lized from ethanol to give compound (2).

Yield 65 %, m.p. 130-132 °C. IR spectrum. (KBr,
v, cm™): 1670 (C=0). *H NMR spectrum (CDCl,, &
ppm): 4.11 (d, J = 14.55 Hz, 1H, epoxy-H beta to
C=0), 4.39 (d, J = 9.55 Hz, 1H, epoxy-H aphato
C=0), 7.25-8.54 (m, 11H, Ar-H). *C NMR spec-
trum (CDCl,, 5 ppm) showed signalsat: 61(C aphato
C=0), 59 (C beta to C=0), 124-130 (Ar-C), 193
(C=0); Msm/z %: 310 (M*+2, 14), 308 (M*, 40).
Anal. Calcd. For C H,,CIO,(308.5): C, 73.90;H,4.2
;Cl,11.50. Found: C, 73.88; H, 4.20; Cl, 11.5.

4-(4-Chlor o-phenyl)-6-naphthalene-2-yl-2-thioxo-
tetrahydr o-pyrimidin-5-one(3)

A mixtureof compounds(2) (0.01 mole) and thio-
urea(0.01 mole) in ethanolic potassum hydroxide (29
in 100 mL ethanol) wasrefluxed for 4 h. The solvent
wasevaporated and theformed preci pitatewaswashed
severd timewith acidified cold water filtered off and
recrystallized from prober solvent to give compound
(3).

Yield 75 %; m.p. 230-232°C. IR spectrum (KBr,
v, cmt): 3129-3210 (2NH), 1741 (C=0), 1435
(C=S);"H NMR spectrum (CDCI.,, 5 ppm): 3.46 (d, J
=13.75 Hz, 1H, pyrimidine-H), 3.54 (d, J = 13.75
Hz, 1H, pyrimidine-H), 6.98-7.85 (m, 13 H, Ar-H
+2NH, D,O exchangeable); *C NMR spectrum
(CDCl,, 5 ppm) showed signdsat: 44 (CH), 73 (CH),
125-132 (Ar-C), 176(C=0), 182(C=S). Ms m/z %:
368 (M*+2, 22%), 366 (M*, 70%). Anal.Calcd. for
C,,H,-CIN,0S(366.86): C,65.48; H,4.09; Cl,9.68 ;
N, 7.63; S,8.73. Found: C,65.46; H,4.08; Cl,9.69;
N,7.65; S,8.71.

4-(4-Chloro-phenyl)-6-naphthalene-2-yl-
tetrahydro-pyrimidine-2,5-dione(4)

A mixture of compounds(2) (0.01 mole) and urea
(0.02 male) inethanalic potassum hydroxide(2gin100
mL ethanol) wasrefluxed for 4h. Thesolvent wasevapo-
rated and the formed precipitate was washed several
timewith acidified cold water filtered off and recrystal-
lized from prober solvent to givecompound (4).

Yield 77%; m.p. 218-220 °C. IR spectrum (KBr,
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v, cmrt): 3248, 3280 (2NH), 1721, 1766 (2C=0);H
NMR spectrum (CDCl,, 5 ppm): 3.41 (d, J=14 Hz,
1H, pyrimidine-H), 3.56 (d, J=14.5Hz, 1H, pyrimi-
dine-H), 6.98-7.94 (m, 15 H, Ar-H+2NH, D,0O ex-
changeable); *C NMR spectrum (DM SO, & ppm)
showed signals at: 68.99 (2CH), 124.35-133.08
(16Ar-C), 156.56(C=0), 175.81(C=0). Ms m/z
%:352 (M*+2, 15), 350 (M*, 50). Anal. Calcd. for
C,,H,:CIN,0, (350.80): C,68.47; H,4.27; Cl,10.12;
N,7.98. Found: C,68.44; H,4.25; Cl,10.14; N,7.99.
5-(4-Chloro-phenyl)-7-naphthalene-2-yl-7H-
thiazolo[3,2-a]pyrimidine-3,6-dione (5)

A mixture of compound (3) (0.01 mole) with
bromoacetic acid (0.01mole) in acetic acid (30mL) /
aceticanhydride(15mL) mixtureinthepresenceof fused
anhydrous sodium acetate (2g) wasrefluxed for 13h.
The solution was cooled, gradually poured onto cold
water and theformed preci pitate waswashed severa
timeswithwater, filtered off and recrystallized from
acetic acid to givecompound (5).

Yield 65 %; m.p. 240-242°C. IR spectrum (KBr,
v, em?): 1730, 1748 (2 C=0); *H NMR spectrum
(CDCI,, 8 ppm): 3.99(d, J=10 Hz, 1H, pyrimidine-
H), 4.19(d, J=15Hz, 1H, pyrimidine-H), 3.93(m, 2H,
thiazolo-H), 7.13-7.88 (m, 11 H, Ar-H). Msm/z %:
408 (M*+2, 2), 406(M*, 10). Anal. Calcd. for
C,,H,.CIN,0,S(406.89): C,64.94 ; H,3.69; CI,8.73
;' N,6.88; S,7.87. Found: C, 64.96; H, 3.68; C|,8.75;
N,6.89; S,7.86.

2-(4-Chlor o-phenyl)-5-(4-Chlor o-phenyl)-7-naph-
thalene-2-yl-7H-thiazol o[ 3,2-a]pyrimidine-3,6-
dione(7)

(a) Method A

A mixture of compound (5) (0.01mole) and 4-
chlorobenzal dehyde (0.01mole) in acetic anhydride
(30mL) wasrefluxed for 11h. Thesolution was cooled,
gradualy poured onto cold water and theformed pre-
cipitatewasfiltered off and recrystallized from glacia
aceticacid to givecompound (7).

(b) Method B

A mixture of compound (3) (0.01mole),

bromoacetic acid (0.01 mole) and 4-

chlorobenza dehyde (0.01mole) inacetic acid (30mL)/
acetic anhydride (15mL) mixturein the presence of
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anhydrous sodium acetate (2g) wasrefluxed for 15h.
The solution was cooled, gradually poured onto cold
water and theformed preci pitate waswashed several
timeswith water, filtered off, and recrystallized from
acetic acid to give compound (7) the product obtained
her identica inall agpectswith compound obtained from
methodA.

Yield (50 % from Method A, 60% from M ethod
B); m.p. 251-253°C. IR spectrum (KBr, v, cm™): 1612,
1745 (2C=0); 'H NMR spectrum (CDCl,,  ppm):
3.93(d, J=13Hz, 1H, pyrimidine-H), 4.00 (d, J= 14
Hz, 1H, Pyrimidine-H), 7.16-7.95 (m, 16H, Ar-H+
1H, exocyclicvinylic-H). Msm/z %: 530 (M*+2, 25),
528 (M*, 85). Anal. Calcd. for C;H ,CI.N.O,S
(529.44) : C, 65.90; H, 3.40; Cl, 13.44; N, 5.30; S,
6.06. Found: C, 65.93; H,3.39; Cl, 13.43; N, 5.28;
S, 6.07.

5-(4-Chlor o-phenyl)-2-methyl-7-naphthalene-2-yl-
7H-thiazolo[3,2-a]pyrimidine-3,6-dione(6)

A mixture of compound (3) (0.01 mole) with 2-
bromopropionic acid (0.01mole) inacetic acid (30mL.)
[ acetic anhydride (15mL) mixturein the presence of
fused anhydrous sodium acetate (2g) wasrefluxed for
13h. The solution was cool ed, gradually poured onto
cold water and the formed preci pitate was washed sev-
erd timeswithwater, filtered off and recrystallized from
acetic acid to give compound (6).

Yield 60 %; m.p. 248-250°C. IR spectrum (KBr,
v, cmY): 1720-1738 (2C=0); *H NMR spectrum
(CDCl,, 6 ppm): 4.00 (d, J=14 Hz, 1H, pyrimidine-
H), 4.20 (d, J = 13Hz, 1H, pyrimidine-H), 2.73 (S,
3H, CH,), 8.38(S, 1H, OH, D,0 exchangabl), 7.27-
7.88 (m, 11H, Ar-H). Ms m/z %: 422 (M*+2, 6),
420(M*, 20). Anal.Calcd. for C,,H,,CIN,O,S
(420.91): C, 65.63; H, 4.04; Cl, 8.44; N, 6.65; S,
7.60. Found: C, 65.65; H, 4.03; Cl, 8.42; N, 6.66; S,
7.61.

General procedurefor thesynthesisof compounds
)

Formaldehyde (1mL, 40%) was added to com-
pound 3 (0.01mole) indry ethanol (30mL) and there-
action mixturewas heated for 5 minutes, cooled then
2nd amine (pi peridine; morpholine; dimethylamine)
(0.01 mole) was added and the reaction mixturewas
stirred for over night at room temperature. Theformed
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solidwasfiltered off, dried and recrystdlized frommetha-
nol to givecompound (9a,b,c) respectively.

6-(4-Chlor o-phenyl)-4-naphthalene-2-yl-1-piperi-
din-1-ylmethyl-2-thioxo-tetr ahydr opyrimidin-5-one
(8a)

From methanol; Yield 80 %; m.p.233-235°C. IR
spectrum (KBr, v, cm?): 3294 (NH),1718
(C=0),1428(C=S),'HNMR spectrum (DM SO-d,,
dppm): 1.17-1.49(m, 6H, piperidine-H), 2.30-2.52(m,
4H, piperidine-H), 3.5-3.6 (d,J=50, H pyrimidine-H),
3.7-3.8 (d,J= 50, H pyrimidine-H), 4.59-
4.64(d,1H,NCH,N), 4.65-4.7(d,1H,NCH,N), 7.30-
8.01(m, 12H, Ar-H+ NH, D,O exchangeable), *C
NMR spectrum (CDCI.,, 5 ppm) showed signasat: 44
(aCH,pyrimidine), 70 (BCH, pyrimidine), 51, 63, 66
(5CH,, pipridine), 123-132 (Ar-C), 175(C=0),
184(C=S). Msm/z %: 463 (M*+2, 7), 461 (M*, 20).
Anal. Calcd. for C, H,, CI N,OS(462.01): C,67.60;
H,5.20;Cl,7.96;N,9.10; S, 6.93. Found: C, 67.61
;H,5.21; Cl, 7.67; N, 9.09; S, 6.95.

6-(4-Chloro-phenyl)-1-mor pholin-4-ylmethyl-4-
naphthalene-2-yl-2-thioxo-tetr ahydr opyrimidin-5-
one(8b)

From methanol; Yield 80 %; m.p.238-240°C.IR
spectrum (KBr, v, cm?): 3248 (NH), 1719 (C=0),
1428 (C=S),"H NMR spectrum (DM SO-d,, 5 ppm):
3.43-3.58 (M, 4H, NCH.,), 3.72-4.03(m, 4H, CH_,O),
4.61-4.64(d, J=15Hz,1H, pyrimidine-H), 4.66-
4.96(d,J=15Hz,1H, pyrimidine-H), 5.30 (S, 2H,
NCH,N), 7.25-7.87 (m, 12H, 11Ar-H + NH, D,O
exchangeable). Msm/z %: 467 (M*+2, 9), 465 (M*,
25). Anal. Cdcd. for C,.H,,CIN,0,S(466.00): C,
64.44; H, 5.15; Cl,7.62; N, 9.02; S, 6.87. Found: C,
64.42; H,5.17; Cl, 7.61; N, 9.05; S, 6.85.

6-(4-Chloro-phenyl)-1-dimethylaminomethyl-4-
ylmethyl-4-naphthalene-2-yl-2-thioxo-
tetrahydropyrimidin-5-one(8c)

From methanol;Yield 80%; m.p.243-245°C.
IRspectrum (KBr, v, cm®): 3241 (NH), 1715 (C=0),
1419 (C=S); 'H NMR spectrum (DM SO-d,, & ppm):
2.46(s,3H,CH,), 1.95(s,3H,CH,),4.26(d,J= 15 Hz,
1H, pyrimidine-H),4.38(d, J= 15 Hz, 1H, pyrimidine-
H), 3.44 (dd, 2H, NCH,N), 7.25-7.55 (m, 12H, Ar-
H + 1H, NH, D,O exchangeable). Ms m/z %: 425
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(M*+2, 11), 423 (M*, 35). Anal. Calcd. for
C,.H,,CIN,0S(423.96): C, 65.17 ; H,5.19; Cl,8.38,
N, 9.91; S, 7.55. Found: C, 65.19; H, 5.18; ClI, 8.35;
N, 9.90; S, 7.54.

[6-(4-Chlor o-phenyl)-4-naphthalen-2-yl-5-oxo-
1,4,5,6-tetrahydr o-pyrimidin-2-ylsulfanyl]-acetic
acid ethyl ester (9)

A mixture of compound (3) (0.01 mole), ethyl
bromoacetate (0.01 mole), anhydrous potassium car-
bonate (0.04 mole) in dry acetone (30 mL) was re-
fluxed for 24 h, on awater bath. The solvent wasre-
moved under reduce pressure then water was added
to the mixture and the formed solid wasfiltered off,
recrystallized from appropriate solvent to afford the
corresponding compound (9).

Yield 70%;m.p.158-160°C. IR spectrum
(KBr,v,cnm?): 3222(NH), 1715, 1760 (2C=0); *HNMR
spectrum (CDCl,, 6 ppm): 3.6 (d, J=14Hz, 1H, pyri-
midine-H), 3.8 (d, J=14.5Hz, 1H, pyrimidine-H), 1.30
(t, 3H, CH,), 4.25 (g, 2H, COOCH,), 5.10 (s, 2H,
OCH,CO0), 7.21-8.40 (m, 12H Ar-H +NH, D,O
exchangeable); Ms m/z %: 454 (M*+2, 6), 452 (M*,
20). Anal. Calcd. for C,H, Cl N,SO,(452.96).
C,63.64; H,4.64; Cl,7.84; N,6.18; S,7.67. Found:
C,63.67; H,4.60; Cl,7.80; N,6.20; S,7.60.

[6-(4-Chlor o-phenyl)-6-methyl-4-naphthalene-2-yl-
5-oxo-tetrahydropyrimidin-2-yloxy]acetic acid
ethyl ester (10)

A mixture of compound (4)(0.01 mole), ethyl
bromoacetate (0.01 mole), anhydrous potassium car-
bonate (0.04 mole) in dry acetone (30 mL) was re-
fluxedfor 24 h, on awater bath. The solvent wasre-
moved under reduce pressure then water was added
to the mixture and the formed solid wasfiltered off,
recrystallized from appropriate solvent to afford the
corresponding compound (10).

Yield 80%;m.p.170-172°C. IR spectrum
(KBr,v,em™®): 3230(NH), 1713,1756 (2C=0); *H
NMR spectrum (CDCl,, 6 ppm): 3.6 (d, J = 14 Hz,
1H, pyrimidine-H), 3.8 (d, J=14.5Hz, 1H, pyrimi-
dine-H), 1.27 (t, 3H, CH,), 4.21 (g, 2H, COOCH,),
4.83 (s, 2H, OCH,COQ0), 7.17-8.04 (m, 12H Ar-H
+NH, D,0 exchangeable); Msm/z %: 438 (M*+2, 3),
436 (M*, 10). Anal. Calcd. for C,H, CI
N,O,(436.89): C, 65.97; H,4.81 ; Cl,8.13; N,6.41.

@Wu'c CHEMISTRY —

Found: C, 65.99; H,4.78; Cl,8.14; N,6.43.

[6-(4-Chlor o-phenyl)-4-naphthal ene-2-yl-5-oxo-
tetrahydropyrimidin-2-ylsulfanyl]acetic acid hy-
drazide(11)

A solution of compound (9) (0.01 mole) in ethanol
(20ml) and hydrazinehydrate (0.01 mole) wasrefluxed
for 5 h. The separated solid after cooling wasrecrys-
tallized from dioxan to afford the corresponding hy-
drazide (11).

Yield 60%; mp 240-242°C; IR (KBr) (v, cm™):
3250, 3182 (NH,, NH), and 1655 (C=0); '"H NMR
(DMSO-d)): 6 (ppm) 3.32 (s, 2H, NH,, D,O ex-
changeable), 3.85 (d, J=20Hz, 1H, pyrimidine-H),
4.00 (d, J=20 Hz, 1H, pyrimidine-H) 3.53 (d, 2H,
SCH,), 7.03-7.95 (m, 12H Ar-H+1H,NH, D,O ex-
changeable); Msm/z (%): 440 (M*+2, 19), 438 (M*,
60). Anal. Calcd. for C,H, Cl N,SO,(438.93):
C,60.20; H,4.33; C1,8.09; N,12.77; S,7.29. Found:
C,60.22; H,4.30; Cl,8.04;N,12.79 S,7.27.

6-(4-Chlor o-phenyl)-2-methylsulfanyl-4-naphtha-
lene-2-yl-1,6-dihydro-4H-pyrimidin-5-one (12)

A mixture of compound (3) (0.01 mole) and me-
thyl iodide (0.01mole) in ethanolic sodium ethoxide
(prepared by dissolving 2gin 100 ml ethanal). there-
action mixturewasrefluxed for 5 hr. The solution was
cooled, gradually poured onto cold water and the
formed precipitatewaswashed severa timeswithwa-
ter to givecompound (12).

Yield 60 %; m.p. 200-202°C. IR spectrum (KBr,
v, cm™?): 1714 (C=0), *H NMR spectrum (DM SO-
d,, 8 ppm): 2.8(S, 3H,CH,), 3.95(d, J= 15 Hz, 1H,
pyrimidine-H), 3.51(d, J=15Hz, 1H, pyrimidine-H),
6.94-7.91 (m, 12 H, Ar-H+NH, D,O exchangeable).
Msm/z %: 382 (M*+2, 7), 380 (M*, 20). Anal. Calcd.
for C,,H,,CIN,05(380.89): C, 66.22 ; H, 4.46;
Cl,9.32; N, 7.35; S, 8.40. Found: C, 66.20; H, 4.47,
Cl,9.30; N, 7.37; S, 8.41.
6-(4-Chlor o-phenyl)-2-hydrazino-4-naphthalene-2-
yl-1,6-dihydropyrimidin-5-one(13)

(@) Method A

A mixture of compound (3) (0.01mole) and ex-

cess of hydrazine hydrate was refluxed for 3hr. The

resulting solid wasfiltered off, washed severa times
with water to give compound (13).
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(b) Method B

A mixture of compound (12) (0.01 mole) and hy-
drazine hydrate (0.011mole) in ethanol wasrefluxed
for 5h. theresulting solid was collected by filtration and
recrystallized from ethanol to give compound (13).

Yield (70 % from method A, 60% from method
B), m.p. 238-240°C. IR spectrum (KBr, v, cm™):
3415(brNH,), 3210 (br 2NH), 1656 (C=0); '*H NMR
spectrum (DM SO-d,, 6 ppm): 3.33 (d, J=14Hz, 1H,
pyrimidine-H), 3.40 (d, J=14 Hz, 1H, pyrimidine-H),
4.34(s, 2H,NH,, D,0 exchangeable), 4.62(s, 1H, NH,
D,0 exchangedble), 7.20-7.88 (m, 11H, Ar-H), 8.07(s,
1H, NH, D, O exchangeable); Msm/z %: 366 (M*+2,
3), 364 (M*,10). Anal. Calcd. for C, H,N,OCI
(364.83): C,66.02; H, 4.67; Cl,9.76; N, 15.40;Cl,
9.76. Found: C, 65.98; H, 4.70; CI, 9.80; N, 15.37.

General method for synthesiscompounds 14

Thesame procedureasin preparation of compound
(9) wasperformed, but compound 5 (0.01mole) was
used to give product (14a-c).

5-(4-Chlor o-phenyl)-7-naphthalen-2-yl-2-piperidin-
1-ylmethyl-7H-thiazol o[ 3,2-a] pyr imidine-3,6-
dione.(14a)

From dioxan; Yield 75 %; m.p. 228-230°C. IR
gpectrum (KBr, v, cm™) 1710, 1765 (2C=0), *"H NMR
spectrum (DM SO-d,, 6 ppm): 1.09-1.24 (m, 6H, pip-
eridine-H), 2.01 (m, 4H, piperidine-H), 3.07 (d,
J=15Hz, 1H, pyrimidine-H), 3.42 (d, J=15Hz, 1H,
pyrimidine-H), 4.53-4.61 (m, 1H, NCH_N), 4.49-4.54
(m, 1H,NCH,N), 5.03-5.12 (m, 1H, thiazole-H), 7.33-
8.28 (m, 11H, Ar-H), Msm/z %: 505 (M*+2, 0.14%),
503 (M*,5). Anal. Calcd. for C, H. . CIN O, S(****).
C,66.73;H,5.19; Cl,7.05; N, 8.34; S, 6.35. Found:
C,66.72;H,5.17; Cl, 7.03; N, 8.35; S, 6.36.

5-(4-Chlor o-phenyl)-2-mor pholin-4-ylmethyl-7-
naphthalen-2-yl-7H-thiazol o[ 3,2-a]pyrimidine-3,6-
dione(14b)

From dioxan; Yield 73 %; m.p. 238-240°C. IR
spectrum (KB, v, cm): 1690,1760 (2C=0),;*H NMR
spectrum (CDCI,, 6 ppm): 2.66-2.78 (m, 4H, 2-H,
6'-H), 3.07 (d, J=15Hz, 1H, pyrimidine-H), 3.42 (d,
J=15Hz, 1H, pyrimidine-H), 3.57-3.71 (m, 4H, 3-H,
5-H), 4.64 -4.71 (m, 1H, NCH,N), 4.96-5.05 (m,
1H, NCH,N), 5.14-5.25 (m, 1H, thiazole-H), 7.27-
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8.06.Msm/z %: 507 (M*+2, 14), 505 (M*, 45). Anal.
Calcd. for C, H,,CIN,0,5(506.02): C, 64.09; H, 4.74;
C1,7.02; N, 8.30; S, 6.33. Found: C, 64.08; H, 4.75;
Cl,7.01; N, 8.33; S, 6.31.

5-(4-Chloro-phenyl)-2-dimethylaminomethyl-7-
naphthalen-2-yl-7H-thiazol o[ 3,2-a] pyrimidine-3,6-
dione(14c)

From dioxan; Yield 70 %; m.p. 243-245°C. IR
spectrum (KBr, v, cm™): 1735 (C=0), 3390(br OH);
'H NMR spectrum (DMSO-d,, & ppm):
2.73(s,3H,CH,), 2.74 (s, 3H, CH,),3.38(d,J= 15 Hz,
1H, pyrimidine-H),3.53(d, J=15Hz, 1H, pyrimidine-
H), 3.15 (S, 2H, NCH,N), 7.17-7.92 (m, 11H, Ar-
H), 9.2(s,1H, OH, D,O exchangeabl€). Msm/z %: 465
(M*+2, 10), 463 (M*, 30). Anal. Calcd. For
C,H,,CIN,O,5(463.98): C,64.72; H, 4.74; Cl,7.65;
N, 9.06; S, 6.50. Found: C, 64.70; H, 4.76; Cl, 7.67;
N, 9.03; S, 6.91.

General method for synthesis15and 16

A mixtureof compound (3) (0.01mol) inDMF (5ml)
containing NaH wasstirred for 1h at roomtemperature
then added (0.01mol) ethyl methyl ether; 2-
chloroethanol thereaction mixturewasstirredfor 10h
at 70°C. evaporated under reduced pressure at 70UC,
theres duewashed with distilled water, filtered off, dried
to afford compound (15);(16) respectively.

6-(4-Chloro-phenyl)-1-(2-methoxy-ethyl)-4-
(1,2,3,4-tetrahydr o-naphthalen-2-yl)-2-thioxo-
tetrahydro-pyrimidin-5-one(15)

Yield 60%; m.p. 180-182°C. IR spectrum (KBr,
v, cm?): 3280(NH), 1723(C=0), 1436(C=S); H
NMR spectrum (DM SO-d,, 5 ppm): 3.40 (d, J=10Hz,
1H, pyrimidine-H), 3.44 (d, J =15 Hz, 1H, pyrimi-
dine-H), 3.2(s, 3H, CH,), 3.2(t, 2H, CH_,CH,OCH,),
3.4(t,2H, CH,0CH,), 7.19-7.84 (m, 12H, Ar-H+1H,
NH exchangeable by D,0).Anal. Calcd. for
C,,H,,CISN,0,(424.94): C,65.01 ; H,4.94; S,7.53;
Cl,8.36; N, 6.59 Found: C, 65.00; H, 4.95; Cl, 8.34;
N, 6.58; S, 7.55.

6-(4-Chloro-phenyl)-1-(2-hydroxy-ethyl)-4-
(1,2,3,4-tetrahydr o-naphthalen-2-yl)-2-thioxo-
tetrahydro-pyrimidin-5-one(16)

Yield 57 %; m.p. 188-190°C. IR spectrum (KBr,
— @)u;mic CHEMISTRY
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v, cm?t): 3441 (OH), 3187(NH), 1616(C=0),
1450(C=S); '*H NMR spectrum (DM SO-d,, & ppm):
3.47(d,J=10Hz, 1H, pyrimidine-H),3.41(d, J=10
Hz, 1H, pyrimidine-H), 3.84 (t, 2H, CH,CH,OH), 4.01
(t, 2H, CH,0H), 7.02-7.90(m, 12H, Ar-H+1H, NH
exchangeable by D,0), 6.5(s, 1H,0OH exchangeable
by D,0O). Anal. Calcd. for C,,H,.CISN,0,(454.97):
C,63.36; H,5.06; S,7.04; Cl,7.81; N, 6.16 Found: C,
63.38; H, 5.05; Cl, 7.80; N, 6.17; S, 7.03.

Agar diffuson medium

0.5 ml suspension of each of the aforementioned
microorganismswas added to sterile nutrient agar me-
diaat 45°C and the mixture was transferred to sterile
Petri dishesand allowed to solidify. Holesof 0.9cmin
diameter were made using acork borer. Amounts of
0.1ml of the synthesized compoundswere poured in-
sidetheholes. A holefilled with DM SO was also used
ascontrol. The plateswereleft for 1 hour at room tem-
peratureasaperiod of pre-incubation diffusontomini-
mizetheeffectsto variation in timebetween the appli-
cations of the different solutions. Thediametersof the
inhibition zone of were measured and compared with
that of thestandard and the valuesweretabulated. The
same method was carried out using Sabouraud dex-
trose agar medium on using Candida albicansNRRL
Y-477. Theplateswerethen incubated at 30°C for 24
hoursand observed for antibacterid activity.
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