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ABSTRACT

A new series of S-aryl-3-(2-furvl)-(7H)-s-triazolo [3,4-b] [1.3.4] thiadiazines were prepared by the
reaction of 4-amine-5-(2-furvl)-2 d-dihvdro-3H-1,2 4-triazole-3-thione with a-halocarbony! com-
pounds in refluxing ethanolic potassium hyvdroxide. The compounds were tested against a variery of
fungal strans in comparison to clotrimazole. Some compounds exhibited moderate activity against

Candida albicans and some ol the fungi,

Keywords: 1,2.4- Triazolo|3.4-b][1.3.4] thiadiazine. Hélerc-cy-'c]es. i-'ung!.tidcs-.

INTRODUCTION
The triazole nucleus has a broad spectrum of
antimicrabial activiey (13, The (3,63-disubstitutad-
(7H)-s-travale|3.4-b] [1.3.4] thiadiazine deriva-
tives have been reported as antiparasie (2)
The antimicrobial actvily of 1,2.4- riazola] 3,4-b]
[1.5.4] thiadiazoles dervatives are alse reported
(31 Moreover. some  (TH)-s-triazolo[3 4-b)
[1.3.4]  thiadiaenes and  s-trbazalo[3.4-b]
[1.24)thiadia-zoles have shown antibacterial and
antifungal activity (4).
In view of the biological importance of these
heterooveles a novel scries of 3-arv]l-3-(2-Turvly-
[ THy-s-tnazolo|3 4-b]-) 1 .3 4]-thia-diazine  were
synthesized and evaluated for m-vitro anilungal
activity,

MATERIALS AND METHODS
Melting points were taken on a MEL-TEMFE 11
apparatus and are uncorrected. The 'H MNMR
spectra were recorded on oa Bruker AC-RO or
Varian 400 Uniy plus spectrometer and chemizal
shifis {8y are m ppm relative 1o internal
tetramethylsilane. The mass specira were run oo a
Fimgan T50- 70 spectrometer ar 70 ¢F MIC
were delermmed by the  agar dilution methed on
solid cultivation media (3)

Sef 2-fiorpd)- 1 3 deavadiazede-2-¢ JH ) ihione

To a mixture af furan-2-carbexylic acid hvdrazide
1 (6.3 g 005 mole) and KOH 83%, (3228 0,05
mole) moethanal (1O ml), was added an excess of
carbon disulfide (7 6g. 0.1 mole) and the mixwre

was refluxad for 7 brs, The solvent was removed
under reduced pressure and water was added o
the residue and the mixture was filtered. The
solution was poured nte ice and dilute HCI and
the product was cellected by filteation, washed
with water and crystallized from ethanol ta give
6.3g (73%) of 3. m.p. 173-174 °C (7)

Fodmming-3 ¢ Z-fiend )22 dechivdro- 12 4= triazole- 30

thivime j4)

To a mixture of 5-2-furyl3-1.3 4-oxadiamle-
2(3H)-thicne 3 (22g. 0.13 maole) in ethanol (100
ml). 12 ml of 24% hyvdravine hydrate was added
dropwise and the mixiore was reflused for 8 hrs,
After cooling water was added and the mixture
was acudified by excess of 3N HCL the separated
solid was filiered ofT washed with water and
crystallized from ethanol o give 18352 (77%) of
4, m.p, 202203 *C. 'H-NMR (CDCly) & (ppm}:
12.05 (= 1H. NHy, 7.19-635 (m. 3H. furan),
S62broad s, 2H, WH-,

3-Phesmd-3-p - fievl - TH O -s-triozolof 3 425 ]

Hh3 S ihiadiaizing (3a)

Aomixture of d-amino-5-(2-Turyly-2 4-dihvdro-
[.24-riazole-3-thwooe 4 (2. [ mmeles) and
phenacyl bromide (2. 3p. 11,3 mmeles) in ethanol
(30 mDy was reflused for 4-5 hrs. The solvent was
remaved under reduced pressure and the residue
was  ltreated wiah HCL (2N, 100 ml). The
precipilate was Mered and the Tloate was treated
with NalDH (2N 100 milh The product was
fltered and crvstallized from ethavol-waler o
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give 1.34g (43%) Sa, m.p, 142-143 °C;, MS(m/z
%) 283 (M*100%, 172(6), 121(4), 117(14), 103
(22), 77(28). 58(22). 'H-NMR(CDCly) & (400
MHz) ppm: 797-753 {m, 6H, phenyl and H:-
furyl), 7.23-7.20 (m, 1H, Hs-furvl), 6.38-6.56 (m,
1H, H,-furyl) and 4.02 (s, 2H. CH.). “C-NMR
(CDCL) 8 ppm: 22.3({Ce-thiadiazine). 116(C,-
furyl), 113.1 (Cs-furyly. 127 (Ch and Cs-phenyl),
129.2(C. and Ce-phenyly. 1321 (C,-phenyl).
133.5 (Cr-phenyvl), 1408 (Ce-thiadiazine). [41.0
(Cop-thiadiazme), 144 3 (Ce-Turvly, 1435 (Cs-
triazole), 153.9 (Co-furyl).

J-rd-Flowropheny)-3- ¢ 2-findl- TH-s- triazelo
F34-07 (1 3.4) thiadiazine (3b)

This compound was prepared according to the
method described for 5a m 49% vield, mep. 164-
165°C, ME(m/z Sl
JO0O(M . 1OML LT, 135(36). 121064y, 93(K3),
SECTOY.

'H-NMR (CDCl;) & (400 MHz) ppm: 8.07-8.03
{m, ZH. phenyl, 7.69-7.65 (m. 1H. H:-furylh
7.29-7.25 (m. 2H. phenyl, 720-7.1% (m. |H. Hs-
furyly. 6.65-6.63 (m. 1H. Hefurvl) and 3.98 (5.
2H. CH.). "C-NMR (CDCl:) & ppm: 22 4 (Cs-
thiadiziney, 1108 (C.-furvly, 1121 {Cs-furvl).
115.4 (d. Csand C:- phenyl. J.: 22Hx), 1289 (d.
Co-phenvl Joz= 4Hez) 1290 (d, Cs and Ce-phenyl
Top= 1007 Hz). 1398 (Ci-luadiazing), 1405 (C--
thiadigeine), 14248 (Ce-furvly, 1446 (Cs-
triazole), 1528 (C--furvl). 163 88 (d. Ci-phenyl,
Jep= 251 Hz).

5-¢2 4-Diftonrophenvi)-3-(2-fiirvl)-( 7H)-5-
triazalof 3.4-6] (1,34 thiadiazine (3ol

This compound was prepared according (o the
method described for Sa in 66% yield: m.p, 205-
207 °C. 'H-NMR (CDCly) & (400 MHz)
ppm:7.91-782 {m. 1H. phenyly, 7.65-7.63 (m,
1H. Hafurvly, 7.13 i(m. 1H. Hs-Turyly, 7.11-6.95
{m. 2H. phenyl). 6.38-6.55 (m. 1H. H-Turvl) and
399 (s. 2H. CH.) “C-NMR (CDCl;) & ppm: 22.3
{Ce-thiadigzine), 105.0 {dd. Ce-phenyl, Jop= 234
Hz) 114 (Co-furyly, 112.7 (dd. Js= 22 Hz and
Joe= 3.5 Ha). 1129 (Ci-furyl). 1189 (dd. C-
phenyl, J4= 22 Hez and Jo= 4 Hz). 1316 (dd.
Ce-phenyl, J4= 12 Hz and J4= 10 Hz) 1406
{(Cs-thiadiazing). 1412 (C-.-thiadiazing). 1447
(Cafurvl), 1458 (Ciriarole), 1513 (Ca-Tundy,
161.6 {dd. Ca-phenyl. J+=253 Hz and J=12.3
Hz), 1652 (dd. Coephenvl, Jow= 255 He and 1=
13 Hid

24470 MS

Lad
L

Jefd-Bromophenyl)-3-¢ 2-fund - 7H -5

ipiazolof 3,4-00 {1, 3,4 [thiadazine (3d)

It was preparcd  according  to the  method
described for Sa in 55% yield: m.p. 218-220 °C,
MS (miz %) 362(M7.21). 197(12), 157(12),
109(72), 93(100), 38(41). 'H-NMR (CDCly) 3
{400 MHz) ppm: 781 (d. 2H, H: and He-phenyl,
J= 8 Hz). 7.69 {d. 2H. H; and H:-phenyl J=8 Hz},
7.63-7.63 {(m. IH, Hs-Turvl), 7.17-7.15 {m, 1H,
Hi-furyly, 6.61-6.58 (m. 1H, He-furyl) and 4.01
(s. 2H. CHa). "C-NMR (CDCI5) & ppm: 22,3 (Cg-
thiadiazine), 111.6 (Co-furyly, 113.1 (Ca-furyl),
1272 (Cophenyl), 1286 (C3 and Ce-phenvl),
1323 (Cp-phenyly, 1323 (C: and Ce-phenyl),
1408 (C-, and C.-thiadiazing), 144.6 (Cs-luryl},
143 8 (Camtriazole), 132 9 (C-Turvl).

J-p 2 d-nekloroaphenyd )< 3ap 2-forpl )¢ 7H ) -5-
triazalaf3 4-b) (134 thiadiazine (5e)

This compound was prepared according to the
method described for Sa m 46% vield, mop. 242-
(/2% 35 LML T), a9 1007,
223¢210 19T 1R824, ITLCTY. LOSTOY
Q40300 38(21). "H-NMR (CDCLy & (400 MHz)
ppou7 68-7.60 (m. TH. Hs-furl), 739 (d. .-
phenyl, 1=8 Hzy, 7.35 {d. He-phenyl. I= 4 He)
743 (m. He-phenvly, 7.01-7.03 (m. 1H. Hs-furyl),
6.54-6.32 (m. 1H. Hi-furyl) and 4.00 {s, 2H,
CH.). “C-NMR (CDCl;) & ppm: 262 (Cs
thindiazing), 111.6 {C,-furvl). 1133 (Cy-furyl).
128 (Csphenyl). 1364 (Cs-phenyl). 1319 (Ce-
phenyly. 1328 (Cephenyl). 1333 (C.-phenyl).
138 6 (Cephensly 14003 (Ciaimadieme), 1414
(C-~thiadiazing). 1447 (Co-furvly, 1438 (Cs-
trniazeley, 1346 {Ca-Turvl}.

Sepit-Metharvphendi-3-( 2 furyll-¢ TH ] -5-
frigzelof 3400 3 S Tiliadiazine (31

This compound was prepared according to the
method deseribed for 5a m 04% vield. mp. 161-
163°C. 'H-NMR (CDClyy & (80 MHz ) ppm:
7.991¢d, 2H, phenvll. 773 (d. 2H. pheny]),7.26-
637m. 3H. furan). 298(s. 3H, OCH;) and
3.90¢s, 2H, CH-).

RESULTS AND DISCUSSION
Furan 2-carboxyvhic acid hydrazide 1 was
condensed with carbon disulfide. in ethanolc
potassium hvdroxide 1o vield the potassium 3-
(2-furvl)-dithiocarbazate 2 which was cvelized
to gne  3-(2-furvl)-1.3 d-onadiazole-2(3H)-

thione 3 (3.
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Table 1. Characterization and antifungal activity of compounds Sa-f, expressed as the minimum

inhibitory concentration (MIC)

_____ Antifungal Activity (MIC, mg/mL™)
Compound Cal}cietla Aspe.rgillus Aqugil]us Microsparum |
albicans [umigatus miger gvpseum |
PTCC*: 5027 PTCC: 5008 PTCC: 5011 PTCC: 5070 |
5a 625 12.3 12.5 12.5 |
Sh 12.5 12.5 6.25 50 |
S =100 _ L0G 50 | 30 |
5d 12,5 | 25 .23 | 100
S =100 | =100 Lo 25
5f 6.23 12.5 | 6,253 : 6.23
Clotrimazole 156 6.25 312 | .78

*Persian Type Culture Cellection

Treatment of the latter with hvdrazine hydrate
in refluxing ethanol gave 4-amino-3-(2-furyl)-
2 3-dihvdro -1,2.4- triazine-3- thione 4 {3).

Cvclocondensation of 4 with a-halocarbonyl
compounds in refluxing ethanol (6) gave the
corresponding fused systems (7H)-s-triazolo
[3.4-b] [1,3,4] thiadiazine Sa-f (Scheme [} in
moderate vields (Table 1). The in-vitro anti-
fungal activity of the svnthesized compounds
against some fungi and candida albicans are
reported in Table 1. Clotnmazole was used as
reference drug. The results of antifungal

activity test revealed that most of the prepared
compounds exhibit moderate activity. The most
active  compound,  cxpressed  as  mmbmum
mhibitory  concentration  (MICY  was  G-(4-
methoxyphenyli-3- (2-furvli-(THi-s-triazolo|3.4-
b||1.3.4]thiadiazine 5F
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