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Sitrofuryl Heterocycles. IN. I Some Derivative5 
and Analogs of 6,7-Dihydro-3-(5-nitro-2-furyl)- 

SH-imidazo[2,1-b]thiazolium Chloride 

Since the discovery that furazolium chloride (l)? acted 
it/ r i t r o  against Proteus mlgai,!b :uid I'seurlomoua.~ 
rrrl uginosa organisms, i t b  uhc' : t i  :L topical antibacterial 
agent hay been investigated. The hyrithezis of several 
c1tXriv:itives arid ring annlog+ of 1 i* dem-ibed :tiid the 
11)  t /fro testing d:Lta, :m reportctl. 

I 

Chemistry.-Compoiuids 4-7 are quitternary s d t s  
CJF 3,  (i-dihydro-3- (%nit ro-2-f uryl) iniidazo [ 2,141 It hiazolti 
(2)." the free b:w of 1.  These four coinpouiid.; 
w t ~ i ~  prepared by treating 2 with the appropriate halide 
(3a-d) in a solvent such as l I e 2 C 0  or lIeOH. Blthough 
:tbsigrimc>rit of posit,ion 7 for the alkyl group is arbitrary. 
all;yl:~tioii at, this posit,ion does result iii an aromntic 
t Iiiazolc ring. Compounds 8-11 represent ring systems 
4in i I : t i ,  to 1 in which the imid:izo portion has been .wh- 
b t  ituted by a dihydrooxazole, dihydrothiazole. di- 
hydropyrrole, arid tetrahydropyridine, respectively. 
l'lm.;c~ cornpourids n.ere prepared by the reactioii of 
twomomethyl 5-1iitro-2-fiii~yl ketone with ?-thio- 
orazolidinonc (13) %,> 2-t hiazoline-2-t hiol (14) ,6 2-t hio- 
1jyrrolidotie (15)$; arid 'I-thiopiperiodone (16)' i i i  

ct h:mol, respectivclly (Scheme I). Compound 18 repre- 
em in which  thc thiazole ring of 1 li:i.< 
y :i thi:idi:iziiicB ring. The coiidenw- 
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NF = ?mi tro-2-f uryl 

Screening Results.--The itc i > i i i  o ttiiti1)acterial :LV- 

tivity data aguirist Staphylococrus aureus, Eschci~ ic4 i ( i  
roli, P .  aeruginosa, I'. culgans, Saliizonella typicosa. 
S t i  epioroccus pyrogenes, Streptococcus agalactiae, Er- 
gsipe1othi.i.c insidiosn, and Aerobacter aerogenes, given itt 
T:iblc I, were determined using methods described pw- 
viously.'" Data for 1 nre iiiduced for cornpairiwii. 
\Iariy of the cornpourids possess broad-spectrum activ- 
ity :LgLtirist both gmm-positive ant1 gram-negat ivcx 
organisms. However. none of the compoiind~ qhov ( ~ 1  
the \ :me IC\ el of activity against I' neruginosn : ~ i i c i  f'. 
ridgai is i i +  that powxied by 1.  

Experimental Section1' 

6,7-Dihydro-7-methgl-3-( 5-nitro-2-furyl j-5H-imidazo [ 2,141 1 - 
thiazolium Iodide (4).--A mix:tiire of 12 (47.4 g, 0.2 niole), MthI 
(42.3 g, 0.3 mole), aiid 1Ie.CO (1000 nil) was heated at refiris f i i i  
1 hr. Th? rolor of I he mlritioti chmiged from tlcep red iii :I 
rtddihh bl,oati and :I hrowii solid separated. Aftel. co<)liiig I O  

._ 
aiid the aliove prore.- \vas repeated. A i i  additional : i r n o i t i i t  l i t  

prodiict (12 g )  was obtaiiied. The total yield of crude prod~ic,t 
L e d  l ' ~ ) i i i  JIeOK (35 nil. g\i (charcoal 
I r:iiiiple \\.ai prepared hy  a flirther re 

f rotri JIe() II . 
C h i n p o u n t l ~  5 -7 wew p r e p r e d  1 i j  I he above p~,ocedtire ii-i ti:! 

The prii(1- 
iization from l I eOI l  o r  JIeXOZ. 
furyl)thiazolo[2,3-b]oxazolium Rro- 

mide (Sj.--..t mixtiire of 12 (12-5 g, 0.33:3 mole), 13 (4Y.: g .  
O.,?1:33 mole), and a h d i i t e  EtO1-I (1100 nil) was reflrisetl fo r  4 hi, 
The reaction mixtiire was mole id filtered i o  yield SO.0 g of 
ptditc.1. The matet.i:il W:IS re tallized (charcoal) fi.orii lI+ 
011. 

2,3-Dihydro-5-~5-nitro-2-furyl)thiazolo [2,3-b] thiazolium Chlo- 
ride (I)).--Compouiid 12 (46.8 g, 0.2 mole) was added to  :I 
solrttioriof 14 ( 2 3 3  g, 0.2 mole) in l lenCO (500 ml) a t  rootti 

the appropriate benzyl bromide or iodide i n  AIeOH. 

(9) S .  Szoke. I'. SaentrnkloJi, C;. Kurmoczy, A .  David, G. Horrath.  nnii 
P. Ritter,  Hungarian Patent 152,194 (1965); Chem. Abslr., 63 ,  13274 (196.5). 

(10) F. F. Ehetino, W, F. Car?. and 13. F. Stevenson. ,I. .Wed. C h e m . .  6, 
633 (1963). 

(11) .\I1 melting points \\ere taken on a micro ho t  stage (Fiaher-.Iohn.% 
melting apparatus and are uncorrected. The  analyses are ind ioa td  in 
Table I: the analytical results obtained for those elements \\,ere ~ i t h i r ~  
3 ~ 0 . 4 %  of the theoretical values. 


