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ABSTRACT

Novel series of heterocyclic compounds [ (4-(2-naphthal enyl) thiazol-2-yl)-2-(substituted phenyl)-6-phenyl- 4-thioxo-
1,3,5-oxadiazine (4a-h) have been synthesized by condensation of Schiff bases Arylidine[4-(2-
naphthal enyl)thiazolyl] -2-amines (3a-h) with benzoyl isothiocyanate. Synthesized heterocyclic compounds were
characterized by elemental analysis, NMR, CMR and FTIR spectral features. Antifungal activities of all the
compounds were studied against various fungi. Compounds 4e and 4h showed good antimicrobial activity. Other
compounds showed moder ate activity compared to standard drugs against bacterial strains.

INTRODUCTION

The last few decades have seen a flurry of activitthe synthesis and development of heterocyaimmound
because of their important biological propertiesAr@inothiazoles and their derivatives have longrbesed as
precursors for the synthesis of biologically actiwelecules [1-4]. Because of their wide spectrumaaiivity shown
by the thiazole moiety, numerous thiazoles sulistitwith different groups at various positions hbeen prepared.
2-Aminothiazoles are among the most important camgs in pharmacology. Some of these compounds g®sse
anthelmintic activity, such as thiabedazole.[5] @athiazole [5] possesses antibiotic activity. Ndiae [5]
compound possesses the thiazole moiety, which Imasat use as an antiulcer drug. Farnetiaole [&§ bignificant
immunosuppressant activity, while fentiasac [5] leisical use as an anti-inflammatory agent. Reaestarch
indicates that some of 2-aminothiazoline derivatiaee inhibitors of enzymes such as kinureninedwylase [6]
or possess inhibitory activity against the enzyipdin-dependent kinase. [7] On the other hand, is\@umarin
derivatives have pronounced medicinal value asbadtérial and antifungal agents. [8,9] Others digpl
antitubercular activity [10] or show insecticidabperties. [11] The compounds have very importéwasrmaceutical
value because of their anticoagulant and antituactivities [12-14]. As a part of surge of inter@stheterocyclic
that have been explored for developing pharmacaiytionportant molecule 1,3,5-Oxadiazine [15-16yé&alayed
an important role in medicinal chemistry. Moreovélrey have been studied extensively because of thatdy
accessibility and broad spectrum of biological\atiéis. Based on this concept, our main concern wagsrepare
such heterocyclic compounds which possess enharmzhcimal properties by introducing thiazole and,3-3
Oxadiazine segments together. The present studygecos the synthesis of Schiff bases Arylidine-[4-(2
naphthalenyl)thiazolyl]-2-amines (3a-h) and subsefjueaction with benzoyl isothiocyanate to produf@-(2-
naphthalenyl) thiazol-2-yl)-2-(substituted phengphenyl-4-thioxo-1,3,5-oxadiazine] (4a-h). Schemg
summarizes our synthetic approach to the varioasgghof this work.
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MATERIALS AND METHODS

The aromatic benzadelydes (2a-h) dzpenzaldehydd): 4-methoxy benzaldehyde;, 4-hydroxy benzaldehydéd;

2- hydroxyl benzaldehydeg: 4- methoxy benzaldehydé, 3,4-methylenedioxy benzaldehydg;, 4-hydroxy-3-
methoxy benzaldehyde artd 3,4-diethoxy benzaldehyde were obtained from Iatedler. All chemicals and
solvents used were of laboratory grade. Solventse veried and distilled before use according to diach
procedures. Melting points’@) of all the compounds were measured by capillagthod and were found
uncorrected. The yields of all compounds reportedoé crystallized. All solvents used were distlliend dried. The
purity of the compounds was checked by TLC. Columromatography was performed on silica gel (60+1h28h).

C, H, N and S contents of all the compounds weterteed on Thermofinigen 1101 elemental analyzerspBctra
were recorded in KBr pellets on Nicolet 760D spamtiotometer. PMR and CMR spectra were recordedrake
NMR spectrophotometer. PMR ad CMR chemical shifesracorded ingd) value using TMS as an internal standard
in CDCL/Dg-DMSO. LC-MS of selected one sample of each séw@msbeen carried out on LC-MSD Trap-SL 01046
instrument using CCN solvent. Antibacterial activity of all the compuds was carried out against some gram
positive and negative bacterial strains B. Subfil8. Aureus, E. coli and Ps. Aeruginosa. Antiflragdvities of all
the compounds were studied against various fungi Benicillium Expansum, Botrydepladia Thiobromine,
Nigrospora Sp., Trichothesiun Sp. (Tables-2) abacentration of 100ppm by agar cup method [17]. Hdrol
system was used as control in the method undefasigonditions using penicillin and sulfanilamide @ standard.
The comparison carried at control experiment. Tiea af inhibition of zone is measured as percentage

Synthesis of Schiff bases Arylidine-[4-(2-naphthalgyl)thiazolyl]-2-amines (3a-h)
Schiff bases (3a-h) were prepared and characteaiz@er the method reported by us earlier [18,19].

Ar: a= phenyl
N Ar-CHO bf 4-methoxy phenyl
‘ I <+ Arylaldehyde c= 4-hydroxy phenyl
2(a-h) d= 2-hydroxy phenyl
S NH, e= 4-methoxy phenyl
4-(naphthalen-2-yl)thiazol-2-amine (1) f= 3,4-methylenedioxy phenyl

g= 4-hydroxy-3-methoxy phenyl
h= 3,4-diethoxy phenyl

S

C/

F

)\CH

Arylidine-[4-(2- naphthalenyl)th|azonI]-2-am|nes 3(a-h) benzoyl isothiocyanate

N
/H\ Ar
S N/l\o
S N
[(4-(2-naphthalenyl)thiazol-2-yl)-2-(substituted phenyl)-

6-phenyl-4-thioxo-1,3,5-oxadiazine  4(a-h)

Scheme 1Synthesis of [(4-(2-naphthalenyl)thiazol-2-yl)-2-(sbstituted phenyl)-6-phenyl- 4-thioxo-1,3,5-0xadiape (4a-h)
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Synthesis of [(4-(2-naphthalenyl)thiazol-2-yl)-2-(gbstituted phenyl)-6-phenyl- 4-thioxo-1,3,5-oxadiane] (4a-h)

A mixture of (3a-h) (0.01 mol), benzoyl isothiocyde (0.01 mol) and triethyl amine (3 drops) in didxane (30
ml) was refluxed for 3 hrs. The reported solid fednupon dilution with water (20 ml) was filteredijedi and
purified.

4a: 3-[4-(2-naphthalenyl)thiazol-2-yl)]-2H-2,6-diprenyl-4-thioxo-1,3,5-oxadiazine

Yield was 58%; M. Wt. 477g; Melting Point: 267-268 (uncorrected); Elemental analysis calculated for
CogH16N30S,: C 70.44, H 3.99, N 8.8, S 13.41% Found: C 70.8.8{ N 8.7%, S 13.3]H NMR (5 ppm): 7.1-
8.5(m, 18H, aromatic + CH of thiazole), 5.6 (s, I*adiazine);*C NMR @ ppm): 110-134 (Naphthalene &
Benzene), 167,150,102 (thiazole), 169 (O-C=N), 86C(N), 166 (C=S); IR (KBr, cif): 3030,1500, 1600
(Aromatic C-H), 1620 (C=N thiazole ring), 1350 (Q=$300 (C-O-C).

4b: 3-[4-(2-naphthalenyl)thiazol-2-yl)]-2H-2-phenyt6-(4-methoxyphenyl)-4-thioxo-1,3,5-oxadiazine

Yield was 56%; M. Wt. 507g; Melting Point: 261-262 (uncorrected); Elemental analysis calculated for
CooH21N30S,: C 60.63, H 4.14, N 8.2, S 12.62% Found: C 60.5.H N 8.1, S 12.5%;'H NMR (5 ppm): 7.2-
8.5(m, 16H, aromatic + CH of CH=N), 5.6 (s, 1H, diexine), 3.7 (s, 3H, OCH **C NMR (6 ppm): 112-132
(Naphthalene & Benzene), 165,151,102 (thiazole)7 {6-C=N), 87 (O-C-N), 164 (C=S); IR (KBr, ¢t
3032,1505, 1604 (Aromatic C-H), 1625 (C=N thiazofg), 1351 (C=S), 1303 (C-O-C).

4c: 3-[4-(2-naphthalenyl)thiazol-2-yl)]-2H-2-phenyi6-(4-hydroxyphenyl)-4-thioxo-1,3,5-oxadiazine

Yield was 59%; M. Wt. 493g; Melting Point: 271-2@3 (uncorrected); Elemental analysis calculated for
CogH19N30,S,: C 68.15, H 3.85, N 8.51, S 12.98% Found: C 6H.B.8, N 8.3, S 12.9%H NMR (5 ppm): 7.2-
8.5(m, 16H, aromatic + CH of CH=N), 5.6 (s, 1H, diine), 3.9 (s, 1H, -OH)**C NMR (6 ppm): 110-134
(Naphthalene & Benzene), 164,153,101 (thiazole}} {6-C=N), 87 (O-C-N), 168 (C=S); IR (KBr, ¢tn
3037,1502, 1609 (Aromatic C-H), 1622 (C=N thiazdtg), 1354 (C=S), 1300 (C-O-C).

4d: 3-[4-(2-naphthalenyl)thiazol-2-yl)]-2H-2-phenyt6-(2-hydroxyphenyl)-4-thioxo-1,3,5-oxadiazine

Yield was 59%; M. Wt. 493g; Melting Point: 274-2@5 (uncorrected); Elemental analysis calculated for
CogH16N30,S,: C 68.15, H 3.85, N 8.51, S 12.98% Found: C 6H.B.8, N 8.4, S 12.9%H NMR (5 ppm): 7.2-
8.5(m, 17H, aromatic + CH of thiazole), 4.3 (s, Iadiazine), 3.8 (s, 1H, -OH}*C NMR ¢ ppm): 113-134
(Naphthalene & Benzene), 163,154,101 (thiazole)p {6-C=N), 84 (O-C-N), 166 (C=S); IR (KBr, ¢t
3031,1505, 1602 (Aromatic C-H), 1622 (C=N thiazdthg), 1356 (C=S), 1301 (C-O-C).

4e: 3-[4-(2-naphthalenyl)thiazol-2-yl)]-2H-2-phenyl6-(4-methylphenyl)-4-thioxo-1,3,5-oxadiazine

Yield was 55%; M. Wt. 491g; Melting Point: 258-289 (uncorrected); Elemental analysis calculated for
CooH21N30S,: C 70.87, H 4.27, N 8.55, S 13.03% Found: C 78.8,.2, N 8.4, S 12.9%;'H NMR ( ppm): 7.2-
8.5(m, 17H, aromatic + CH of thiazole), 5.6 (s, Iadiazine), 2.1 (s, 3H, GH *C NMR & ppm): 111-132
(Naphthalene & Benzene), 165,153,100 (thiazole9, (B-C=N), 86 (O-C-N), 166 (C=S), 24 (GHIR (KBr, cm?):
3037,1503, 1609 (Aromatic C-H), 1625 (C=N thiazdthg), 1352 (C=S), 1300 (C-O-C).

4f. 3-[4-(2-naphthalenyl)thiazol-2-yl)]-2H-2-phenyt6-(3,4-methylenedioxyphenyl)-4-thioxo-1,3,5-oxad&ne

Yield was 56%; M. Wt. 521g; Melting Point: 263-264 (uncorrected); Elemental analysis calculated for
CogH1oN30:S,: C 66.79, H 3.64, N 8.06, S 12.28% Found: C 6A8.B.5, N 7.9, S 12.1%H NMR (3 ppm): 7.2-
8.5(m, 18H, aromatic + CH of thiazole), 5.3 (s, IHadiazine), 5.9 (s, 2H, -O-GHD-); *°C NMR @ ppm): 112-
134 (Naphthalene & Benzene), 168,153,101 (thiazdlé? (O-C=N), 86 (O-C-N), 166 (C=S), 96 (-£8); IR
(KBr, cm™): 3038,1504, 1603 (Aromatic C-H), 1626 (C=N thiezong), 1358 (C=S), 1304 (C-O-C).

4q: 3-[4-(2-naphthalenyl)thiazol-2-yl)]-2H-2-phenyi6-(4-hydroxy-3-methoxyphenyl) -4-thioxo-1,3,5-
oxadiazine

Yield was 60%; M. Wt. 523g; Melting Point: 276-2€7 (uncorrected); Elemental analysis calculated for
Co0H21N30:S,: C 66.53, H 4.01, N 8.03, S 12.23% Found: C 66.8.9, N 7.9, S 12.1%;H NMR (3 ppm): 7.2-
8.5(m, 16H, aromatic + CH of thiazole), 5.6 (s, Iiadiazine), 3.8 (s, 1H, -OH), 2.5 (s, 1H, HHC NMR ©
ppm): 112-132 (Naphthalene & Benzene), 165,153(flldzole), 169 (O-C=N), 86 (O-C-N), 166 (C=S), (2H,);

IR (KBr, cmi*): 3039,1504, 1601 (Aromatic C-H), 1626 (C=N thieziing), 1358 (C=S), 1303 (C-O-C).
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4h: 3-[4-(2-naphthalenyl)thiazol-2-yl)]-2H-2-phenyt6-(3,4-diethoxyphenyl)-4-thioxo -1,3,5-oxadiazine

Yield was 58%; M. Wt. 565g; Melting Point: 255-286 (uncorrected); Elemental analysis calculated for
CaHaN30sS,: C 67.96, H 4.77, N 7.43, S 11.32% Found: C 6A.8.7, N 7.3, S 11.2%;H NMR (3 ppm): 7.2-
8.5(m, 16H, aromatic + CH of thiazole), 5.6 (s, Hadiazine), 2.2 (t, 4H, G} 1.9 (q, 6H, CH); *C NMR (6
ppm): 111-133 (Naphthalene & Benzene), 165,152(fitiazole), 169 (O-C=N), 86 (O-C-N), 166 (C=S), 36H,-

)14 (CHy); IR (KBr, cmi): 3032,1505, 1609 (Aromatic C-H), 1624 (C=N thiezing), 1353 (C=S), 1306 (C-O-C).

RESULTS AND DISCUSSION

The examination of the C, H, N contents of all tixadiazine derivatives (4a-h) are consistent wittirtcalculated
values for the structures predicted. The typicabpiectra of all the oxadiazine derivatives (4afe)shown in Figs.
8.1 to 8.3. The spectra comprise the bands dueotoaic CH including thiazole ring. The thioxo gmgave the
band around 1350 ¢h The structures of all the oxadiazine derivati4s-h) are confirmed by PMR and CMR
spectra of three compounds. The spectra comprissiginals between 7.2-8.5 ppm for aromatic segnwehils the

5H proton gave the signal around 5.15 ppm. Othgmads are appeared at their respective positiois iBhalso
supported by CMR. The CMR spectral data are shownaewnthe individual compound. The naphthalene and
benzene give the signals between 110 to 134 ppiazdle ring give the signal at 167, 150 and 102 jgmah then O
—C=N,0-C-Nand C = S signals respectivel§ad, 86 and 166 ppm. The LC-MS spectrum of acsete
compound gives the peak corresponding to the miglegeight. Thus all these facts confirm the stuues of 4(a-

h). The antibacterial activity (Table 1) and amtigal activity (Table 2) of (4a-h) has been carri€te results
showed that the prepared compounds were toxic stgtia bacteria. Among [(4-(2-naphthalenyl) thia2efl)-2-
(substitutedphenyl)-6-phenyl-4-thioxo-1,3,5-oxadli@z (4a-h) (Table 1) compounds 4e, 4h shows good
antimicrobial activity. Other prepared compoundeveh moderate activity compared to standard drugsnagall
four bacterial strains B. Subtillis, S. Aureuschli and Ps. Aeruginosa.

Table 1. Antibacterial Activity of compounds 4(a-h)

Zone of Inhibition (in mm)

Compound Gram positive Gram negative
B.Subtillis  S.Aureus E.Coli Ps.Aeruginosa

43 13 17 11 10
4b 18 11 15 12
4c 13 11 16 16
4d 15 19 11 17
4e 17 15 20 18
4f 10 16 16 13
4g 12 15 13 13
4h 16 21 18 14

Penicillin 22 24 21 22

Table 2. Antifungal Activity of compounds 4(a-h)

Zone of inhibition at 1000 ppm (%)
Compound Penicilium  Botrydepladia Nigrospora Trichothesiun

Expansum  Thiobromine Sp. Sp.
4a 15 19 13 09
4h 14 13 17 14
4c 16 13 18 18
4d 18 21 12 19
4e 18 22 21 20
4f 13 18 15 14
49 16 17 12 14
4h 19 23 19 21

Sulphanilamide 23 28 25 27
CONCLUSION

Novel heterocyclic compounds [(4-(2-naphthalenyiiazol-2-yl)-2-(substituted phenyl)-6-phenyl- 4€4Rko-1,3,5-
oxadiazine (4a-h) have been synthesized successintl characterized. Antifungal activity has alseib carried
out; the results obtained were indicated that camge 4e and 4h showed good antimicrobial activ@dyher
compounds showed moderate activity compared talatdrdrugs against bacterial strains.
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