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ABSTRACT

A facile synthesis of 1,8-bis-[5,6-diaryl-[ 1,3,4] -thiadiazino-(3,4-c)-[ 1,2,4] -triazol-5-yl] -octanes have been carried
out by reacting 1,8-bis-(3-mercapto-4-amino-[ 1,2,4] -triazol-5-yl)-octane with substituted benzoins in presence of
potassium hydroxide. The required 1,8-bis-(3-mercapto-4-amino-[1,2,4] -triazol-5-yl)-octane was synthesized by
reacting sebacic acid dihydrazide with carbondisulphide and potassium hydroxide followed by the addition of
hydrazine hydrate. The parent compound sebacic acid dihydrazide was prepared by refluxing the mixture of sebacic
acid and thionyl chloride followed by the addition of hydrazine hydrate. The constitution of synthesized compounds
has been delineated on the basis of chemical transformation, elemental analysis, equivalent weight determination
and IR, 'H-NMR, mass spectral studies. The title compounds have been screened for their antimicrobial activity
against gram-positive as well as gram-negative microorganisms.
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INTRODUCTION

The heterocyclic compounds and especially thoséaatng sulphur and nitrogen atoms possess a wagiety of
biological activities [1,2]. Therapeutic effect df2,4-triazole and 1,2,4-triazole-3-one containtognpounds have
been well studied for a number of pathological ¢tods including inflammation, cancer, pain, tuhdosis and
hypertension [3,4]. 1,2,4-triazoles fused with 4;Biadiazines are found to possess diverse apiplitsain the field
of medicine [5,6]. Thiadiazino-triazoles are repdrtto show a broad spectrum of pharmacologicatipdrtant
properties like antifungal [7], antibacterial [&ntiviral [9], anthelmentic [10], antitumor [11]n&inflammatory
[12], antituberculor [13], diuretics [14], anticard15] and hypoglycaemic agents [16]. These tvaeflsystems are
reported to possess significant CNS depressanbjdigel, anthelmintic activities and have been Wjdesed in
pharmaceutical and agrochemical industry [17]. ilewvof these findings about the utility of fusectdrecyclic
compounds in various fields, we report herein tlptteesis, structural study and antimicrobial sciregnof
bridgehead nitrogen containing substituted 1,8thisdiazino-triazolyl-octanes.
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MATERIALS AND METHODS

The melting points of all synthesized compoundsewecorded using hot paraffin-bath and are unctadec
Chemicals used were of AR grade-NMR spectra were recorded with TMS as internahdard using CDGland
DMSO-s as solvents. IR spectra were recorded on PerkireEspectrophotometer in the range 4000-400 &m
nujol mull and as KBr pellete. Purity of the compda was checked on silica gel-G plates by TLC. Jiestituted
Benzoins were prepared by the procedure describ®dagel’s text book of practical organic chemistry

The parent compound sebacic acid dihydrazijew@as prepared by refluxing the mixture of sebamao (0.01
mole) and thionyl chloride (0.02 mole) for 20 mfallowed by the addition of hydrazine hydrate (0Or@2le). The
reaction mixture was cooled and basified with @lammonium hydroxide solution to afford a free bdsevas
crystallized from aqueous ethan(l) (80%), m.p. 21%C.

Synthesis of 1,8-bis-(3-mercapto-4-amino-[1,2,4]iazol-5-yl)-octane (2).

The compound 1,8-bis-(3-mercapto-4-amino-[1,2,#zwl-5-yl)-octane(2) was prepared by the interaction of
sebacic acid dihydrazidd)((0.01 mole) with carbondisulphide (0.02 mole) grodassium hydroxide (0.6 N, 5 mL)
followed by the dropwise addition of hydrazine hatdr (0.02 mole) with constant stirring. The stigrimas
continued for 30 min. at room temperature. Thetieaanixture was cooled and poured in distilled evawvhen a
pale pink coloured precipitate was obtained. It ergstallized from aqueous ethandl) (70%), m.p. 20%C.

Synthesis of 1,8-bis-(5,6-diphenyl-[1,3,4]-thiadiaao-(3,4-c)-[1,2,4]-triazol-5-yl)-octane (4a).

The mixture of 1,8-bis-(3-mercapto-4-amino-[1,2td&zol-5-yl)-octane Z) (0.01 mole) and 2-hydroxy-1,2-
diphenyl-ethanone (benzoin) (0.02 mole) in KOH P0mMole) was refluxed in 15 mL ethanol for 1.5 hheT
reaction mixture was cooled and poured in distileter when a light pink coloured precipitate wasamed. It
was crystallized from aqueous ethanol and idextifis 1,8-bis-(5,6-diphenyl-[1,3,4]-thiadiazino-(&¥[1,2,4]-
triazol-5-yl)-octane4a) (80%), m.p. 246°C. (Found: C, 69.11; H, 4.99; N995 S, 8.99. Calcd. forgH3sNsS,: C,
69.16; H, 5.47; N, 16.13; S, 9.22%);. 1597 (C=N), 1335 (C-N), 1207 (N-N), 692 &1fC-S); 5 (CDClL+DMSO-
dg) 7.23-7.99 (20H, m, Ar-H), 2.17 (2H, s, S-CH), 3.@6H, bs, -Ch); m/z 403 (M-2(CsHs)CsN4HS), 291 (M-
(CH,)s.2(CsHs)C4N4HS) [18,19]. This reaction was extended to syntteesither compoundstlf,o): (4b) (70%),
m.p.253C (Found: C, 57.49; H, 4.03; N, 13.33; S, 7.33. Cafod C,oH34NsS,Cls: C, 57.69; H, 4.08; N, 13.46; S,
7.69%); Vmax 1597 (C=N), 1335 (C-N), 1207 (N-N), 660 ¢rC-S); 5 (CDCl+DMSO-dg) 7.04-7.79 (16H, m, Ar-
H), 1.69 (2H, s, S-CH), 1.25 (16H, bs, -QH m/z 472 (M-2(CgH,C)C,N,HS), 360 (M-
(CH,)s.2(GsH4CI)CsN4HS): @o) (70%), m.p. 24% (Found: C, 63.20; H, 4.78; N, 14.66; S, 8.22.c@alfor
CaoHzsNg04S;: C, 63.32; H, 5.01; N, 14.77; S, 8.44%).

RESULTS AND DISCUSSION

The parent compound sebacic acid dihydrazijew@as prepared by refluxing the mixture of sebamao (0.01
mole) and thionyl chloride (0.02 mole) for 20 mfallowed by the addition of hydrazine hydrate (Ord2le) and
basification with dilute ammonium hydroxide.

The compound 1,8-bis-(3-mercapto-4-amino-[1,2,@zol-5-yl)-octane(2) was prepared by the interaction of
sebacic acid dihydrazidd)((0.01 mole) with carbondisulphide (0.02 mole) grodassium hydroxide (0.6 N, 5 mL)
followed by the dropwise addition of hydrazine hgtdr (0.02 mole) with constant stirrin§cdheme L

The compound2) was transformed into 1,8-bis-(5,6-diaryl-[1,3,4iathazino-(3,4-c)-[1,2,4]-triazol-5-yl)-octanes
(4a-¢ by condensing it with substituted benzoiBa-€) (0.02 mole) in presence of KOH (0.02 mole) usitiganol
as a solvent for 1.5 hr. The reaction mixture waded and poured in distilled water. The resulfmgcipitate was
crystallized from aqueous ethan8icheme 2.

Antimicrobial activity

The synthesized compound&afc) were screened for their antibacterial activityngscup plate diffusion method
[20,21]. The bacterial organisms used included both grantipesas well as gram-negative strains likecoli, S
aureus, S. typhi, B. subtilis and A. aerogenes. Sensitivity plates were seeded with a bacterinbéulum of 1x16
CIU mI™* and each well (diameter 10 mm) was loaded witfl.&f test compound solution (1000 pg’nin DMF,
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so that concentration of each test compound wagi40@I*. The zones of inhibition were recorded after iratidn
for 24 hr. at 3%C, using Vernier caliper. Inhibition zone recordtbé compounds clearly indicated thdg)(and
(4c) were highly active agains® aureus and moderately active againSt typhi and B. subtilis. Most of the
compounds were found inactive agaikstoli (Table 1). To determine minimum inhibitory concentration I®},
the serial dilution technique [22] was followed ngsinutrient broth medium. The MIC values of compuigifa)
and @c), were determined agair&taureus, which were found to be 76 and 82 ug'méspectively.

o) o)
H.N )K /K NH
N7 (CHY, N7 7
H H
1
CS, + KOH

2 NH,-NH,,.H,0

N— N—N

H,N 5 NH,
(Scheme 1)
HS’</ /!\ \>\SH
N™ “cHy, N
H,N 5 NH,

KOH | O OH

C,H:OH >—< 3

R R

N0
R/S/ (CH,); \Q\R
R R

Where, 3,4a-c : R :—Q , Oa , —Q—OH

(Scheme 2)

Table 1 - Antimicrobial activity of compounds 4a-c.

Comnolinds Antihacterial activitv
F coli| S aurein | S tvnh | R aiihtilis | A aernnene
Aa - +++ ++ ++ —
4h + — — ++ ++
Ac - +++ ++ ++ ++

(9 : Inactive (12 mmand less)

(+): Weakly active (13-16 mm)

(++): Moderately active (17-20 mm)
(+++): Highly active (21 mm and above)
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CONCLUSION

In present work, synthesis of 1,8-bis-(5,6-diafy3,4]-thiadiazino-(3,4-c)-[1,2,4]-triazol-5-yl)-tanes 4a-¢ have
been reported. The methods applied for the synshasequite simple, efficient and completed withishort period
of time with high percent yield. Antimicrobial semng of these compounds revealed that, most ofdhgounds
have better antibacterial activities.
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