£

J. Saudi Chem. Soc.; Vol. $, No. 12 pp. §3-92 (2001)

83

NAPHTHO[1.2-¢|PYRAZOLE, ISOXAZOLE AND NAPHTHO[1,2-d| PYRIMIDINE DERIVATIVES
SYNTHESIS, SPECTRA AND BIOLOGICAL EVALUATION

Salem A, Basaif,' Hassan M. Faidallah,' Hassan A. Albar'
Abdul-Khader Ba-oom’, John Fawecit’ and D, R. Russctl®
i-Departiment of Chemistry, Faculty of Science, University of King Abdulaziz, Jeddah, Saudi Anbia

2-Depantment of Chemistry, Leciester University, Leciester LEL TRH, UK

(Received 25% June 1999; Accepted 23™ Nov. 1999)

e BAhb iy e [2, 18] ity o8 38 9 Jajtee [2,15C] g2 o B8 [0 Al Lty o
et o w0 S B A e R 2 Y el et i aed LOSS DL

Ay

Naphthofl.2-c]pyrazoles 24, isoxazoles & and Naphthofl,2 -dlpmmd)m 6 mre symud by lh-e
condensation of 2-aryimethylidene-I-tetrajones | with the appropr teagest, Spect

evalustion of the prepared compounds were recorded.

INTRODUCTION

There s a considecable interest in the
chemotherapeutic activity of pyrazole, oxazole
and pyrimidine  derivatives. They have been
zeported 10 exhibit broad spectrum of biological
effects including analgesic [1], antimicrobial {2-
5], anti-inflammatory {6-9), hypoglycemic [10-12]
activity. On the other hand a wide variety of
pharmacotogical properties are encountersd with
naphshalene denivatives [4]. Therefore, it was felt

ting 1o synthesise fused heterocyelic
systems incorporating ihe naphthalene maiety and
one of the above biojogically active heterocycles
with the two fold objective of preparing
corapoands of biologscal lmportance and studing
the reglochemisiry of the condensation peocess.

INVESTIGATIONS AND RESULTS

Synthesis of derivatives

Condensation  of 2-arylmethylidenc- | -tetra-
tones 1 with hydrazine derivatives yieided the
comrespondding  naphthol 1.2-¢]pyrazoling deriva-
tives 2 in ood vields {Scheme 1). The 'HNMR
specics of pyrazofine derivatives 2 exhibited

beside the aromatic protons ar § 6,80-8.40, a
doublet at & 3.63:5.80, a tripfet of dodblets a1 &
2.88-3,75, a doublet of doublets at § 2.71-2.98 and
two multiplets in the regions & 1.08-1,96 and 1.88-
2.28 for H-3, H-3a, H-5 (axtal and equatorial), H-
4(axial) and H-d (equatorial) respectively, (Table
1), Here the coupling constants of 12.5-13 Hz,
indicate vicinal peotons in diaxial configurations,
whilst values of 4.5-5.0 Hzare typical for axial-
equatorial  eclationships [13]. As the multiphers
show, the protons at & 3.63-580 (H-3) couples
with one axial proton (d; 1, 5, (anti) = 13 Hz). The
protons at § 2.92-3.75 (H-3a) couples withtwo
axial and one equatorial proton (1d; Jy.5 Ganti) ~ 13
Hz Jas (syn) = 3 Hz), wheneas the protons at o
2.71-2.98 (H-5) each couple with one axial and
one equatorial protoas {8d: Jos (anti) ~ 13 Hz, Sy
(syn) -~ 5 Hz).

The strocture of the above pyrazolings
was further supported from their "C NMR spectra
(Table 2). The physical and analytical data for
all prepared compounds recorded in Table 3,
The relative configuration of the two chiral
centers in pyrazoline derivatives was confirmed
by X-my crystallography which showed an anti
relationship  between neighbouring protons H-3
and H-3a (Fig 1),
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Condensation  of hydrazine hydrate with
chalcones (1B, 1C, 1E and 1H) o ethanot gave
brown oils from which no solid could be isolated.
However, when the reaction was carried out in
glacial oeetic acid, erystalline products were
isolated which from analytical data (Table 3) were
shown 10 be either mixture of acetylpyrazoiine
derivatives  3i and  3il or acetylbydrazone
denivatives 3iii (Scheme 1), The infrared spectra
of the products showed n band chamcteristic of
the carbonyl stretching frequency of solid amides
m the range 1660-1667 cm” but no band
characteristic of Vi group, Moreover, the 'H
NMR spectra exhibited two doublets at § 495«
304 and 3.70-578 for two H-3 as well as a
mulliplet of two protons intensity m & 2.95-3.00

NHCO(,H,

N N COCHy

for two H-3a asa result of the two diastereo-
isomers  present (Table 1), These spectral data
completely mule out structures 3ii and 3iii and thus
structure 3i was assigned to be the reaction
product.

It worthily to mention here that except In
case of methyl and phenyihydrazines. the reaction
of the 2-arylinethylidene- | -tetraiones with hydra-
zines at¥orded & mixture of two stercowomers as
could be observed chearly from their 'H NMR and
P NMR spectral data (Tables 1 and 2), These wre
opposite in relative configuration on H-3 and H-
3a, since the coupling constants are the same (J; 5,
~ 13Hz) in both isomers, this seems very unlikly
that the N acetyl compound could be mixture of
amide rotamers around the N stam in position 2,

i
1
N N=COCH,

m cﬁ?@ :

-;,NJMOH

H
m D00 m RNHNH;
X

v

H

6

x NHCSNH,
x = H: CH5

4

X=A:H; Bom-Me; C: p-Me: D: p-McO- E : p:NOy, F 2 pCl G : m-Bre-; H - p-Br
R = H. Me, COMe, CyH;, p-CICH,, p-NH:SO,C.H,
Scheme 1
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.
Figure 1: Molecular structuse and  atom numbecing scheme for the two unique molecules of 2Ab,
Displacement ¢llipsoids are drawn at the 30% probability level and H-atoms are drawn as spheres

of arbitary radius.

Mild oxidation of the pyrazoline derivatives
2 ond 3 with bromine waier afforded the
corresponding naphthopyrazoles 4 (Scheme 1), In
agreement with the suggested structures, the
pyrazole  derivatives  lacked  the  signals
characteristic. of He3 and  H-3a in the
coresponding  pyrazolines and exhibited the
aromatic  protons as multiplets n the region &
T00-8 14 in addition to another multipiet of four
proton intensity ot § 3.12.3.28 for H-4 and H-S
(Table 1).

Condensation of hydroxylamine with w.fi-
unsaturpted  ketones: usually yields the corres-
ponding isoxazolines and in some cases the
product was found 1o be the isoxazole derivative
{14], However in our case the reaction of
chalcones 1 with hydroxylamine hydrochionde in
presence  of sodium  acetate  yielded the

J. Saudi Chem, Soc., Vol. 5, No. 1

corresponding  isoxazole  derivatives 5 as
evidenced by 'H NMR spectra, It exhibited beside
the aromatic protons two multiplets each of two
proton intensity at & 3.04-3.06 and 3.12-3.25 for
the H-4 and H-S respectively.

In view of the usefulness of 2.mercapto-| 4-
dihydropyrimidine 03 8 vulcanizing sccelerator
agents  and photography stabilizers [15), the
condensation of the 2-aryimethylidene-1-tetra-
lones 1 with thiourea and methylthiurca was
effected in  boiling enthanolic. potassium
hydroxide solution to yield the corresponding
naphthofl.2-d]pyrimidine-2-thione derivarives 6
(Scheme 1), Their IR specira exhibited bands for
NH, C = S supporting the given structures. The
structures of these pyrimidine derivatives 6 were
further supporied by their 'H NMR speetra (Table
)
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Antimicrobiat activity:

Attimicrobial testing of the compounds 1-6
was carried out against gramspositive Staphylo-
coccus aureus and gram-negative Escherichia coli.
The antifungal testing was camried out against
Candida albicans. It was found that all compounds
were  not  significantly  active  towards  the
organisms used,

EXPERIMENTAL

Melting points were determined on Kofler
hot stage apparsius and are  uncorrected. IR
spectra were  recorded on a Nicolet FT-IR
spectrometer Magoa 320.'H & V'C NMR speotra
were scanned on a Varian EM-360L, or on Brisker
DPX-400FT NMR spectrometers using TMS as
internal ‘standard. MS spectra were determined on
a Kratas MS 30,

2.3-Disubstituted 33a,4,5-tetrahydronaphtho|
1 2-clpyrazoles 2

A solution of the appropriate 2-arylmethylidene-i-
tetralone 1 (0,002 mel ) in ethanol (S0.ml)

was heated under reflux with the proper hydrazine
derivative (0.0021 mof) for 41w, After
concentratzon  the pyrazole derivative scparsted
and was recrystallized from ethanol as needles.

2Ab: ms m/z (refative abundance): 262 (M, 100),
185 (M-CyH., 97), 144 (15), 130 (8) 1i8(27),
116 (26), 1IS(13), 91(44), 7726}, 63(13), 51(28).

2Ad: ms. miz (relative abundance); 324 (M,
100), 247 (M-C.Hy. 51), 252 (M=CgHy, 9),218
(41), 206 (6), 180 (155 144 (4), 130 (6), 104 (8).
JIR {10), 116 (9), 11§ (18)91(34), 77(53). 64
(153 $1¢25)

2-Acetyl-3-aryl-33a 4 5-tetrahydronaphtho]1-
2acjpyrazote 3

A mixwre of the appropriste 2earyl-
methylidens- | -tetralone {0,002 mole) and hydra-
zine hydrate (0.3m1) in glacial acetic acid (10 mi)
was heated under reflux. for 10 krs, The veaction
mixture was then cooled and poured into water,
the acetylpyrazole which separated out was
filtered off and recrystallized from methanol as
cream needles.

J. Saudi Chem. Soc., Vol §,No. |

2.5-Disubstituted 4,5-dihydronaphtho|1,2-¢}-
pyrazoles 4

To a suspension of 2 of 3 (0.002 mol)in
water (10 mi), bromine water (5%, 20 ml)was
gradually added (lhr) with stirring 2t 25 °C. The
pyrazole derivative that - separated was recrys
tallized from ethanol as needles.

3-Substituted 4,5-dihydronaphtho| I 2-clisoxa-
zoles §

A solution of the appropriate - 2-

aryimethylidene-1-tetralone 1 (0,002 mol) in
ethanol (30 ml) was hemted under reflux witha
mixture of hydroxylaming (0,002 1 mol) and
NaOAc (0:2g) in water (I mi). for 4hr. The
reaction mixture was hen poured into water and
the product which separated was filtered off and
reerystallized froth ethanol as aeedles,
SC: ms, miz (relative abundancey: 261(M°16)
247(79), 23K100)  215(4) 20ATx 129(13)
128001  T15(13);  10S(21): 101 G 14),
89(11); 76(7); 60(49); 55(32).

3.4-Disubstituted 1,2,3,4.5,6-hexahydronaph.
tho[1,2-d] pyrimidine 6

A mixture  of the appropriaie  anis
methylidene-L-tetralone. 2 (0002 mol ), the
appropriate. thiourea dervative {0.004 moi). KOH
(0.3g), cthano! (S0 ml) and water (2 mi) was
Heated under reflux for 5 hr. The reaction mixture
was then cooled, poured into water and the solid
which -separated out was filtered off and
reerystallized from ethanol-benzene mixture {2:1)
#5 needles.

Biological testing

Compounds. 1-b weee screened  for snti-
bacterial and antifungsl activity by the agar-
diffesion  method [16]. using gram-positive
bacteria Staphylococcus sureus and gram-regative
bacteria Escherichia coli. The antifungal testing
was carried out against ids plbicans, A
stndard sterillized filker paper disc (3 mmy dia)
impregnated with a  solution of the ftested
compound in CHWOH (1 mgmi™) was placed on
an agar plate seeded with the tested organism. The
plates were ncubated for 240 a1 37 °C and the
zone of inhibifion of bacterial growth tound the
disc was observed
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Form the screening results, It was evident
that all the compounds were not significantly
pctive towards the organisms used (inhibition
zone was found in the range 5.5-6 mm). Hence, no
specific ‘structure activity relationship could be
established

Crystal data for compound 2Ab:

CisHN;, M=262.34, Triclinic, Space group P11,
= 9.549(1), b = 10.168(1), ¢ = 16.704(4) A", Z =
4, De = 1202 Mgm”. F(000) =560, 3= 0.07
i, A(Mo-Ke) = 0.7107A

The crystal used for data collestion was &
colourless block with the approximate dimensions
D44 034 x 0.28 mm, Unit cell parameters were
determined by least squares refinement of the
optimised setting angles of 40 reflections in the
range 5.2 < 9124° Imensity data for 4689
reflections were measured on a Siemens P4
diffractometer at 190K using an o scan method,
The reffections were corrected for: Lorentz and
polarization effects to yield 4269 indepepdant
reflections (R, = 0.012), The structure was solved
by direct methods and refined by full-mateix least
squnus on F* using the program SHELXTLPC'
[t7). Two unique molecules: were: found in the
unit cell with minor differences in the orientation
of the aryl group such that the torsion angles N2-
CH-CI2-CI3 and N2-C11CI2C13 of the two
molecules are ~48.7° and -58.1° respectively. All
hydrogen atoms were Included i calculated
positions (C-H = 0.96A) with isotropic. displace-
ment parameters sef to 1.5 Ueq(C) for metyl
wroups amd 1.2 Ueg(C) for rémaining H atoms. All
non-hydrogen atoms were refined with anisotropic
displacement parameters. Final cycles of refine-
ment gave R1 = 0.045, wR2 = 0167 for all dau.
Rl = Ei1For- (Fo| I/S1 Fol, wR2 = [Ew(Fo’
FEPEmFaY)"™, w = 10 (Fo’) + (0.0432P7
0267 and P=[max(Fo’, 0) 4 2Fc'}3 . Goodaess-
of-fit, s = }.004 and the miaximum and minimum
clectron demmcs in the final AF map were 0.14

and 0,33 ¢ A” respectively.
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