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Abstract- Reaction of 1-[lmethylthlo)thiocarbonylmethyl]pyrldinlum iodide 

wlth substituted 0-phenylenediamines gave I-[ (2'-benzlmidazoly1)methyllpy- 

ridinium salts whxh were acylated end mono- and dialkylated by standard 

procedures. In addition. 2-(l'-p1perldlnylmethyl)benziiidazo1e derivatives 

vere prepared by reductmn of pyridinium moiety vlth sodium dlthionite. 

Benzlmidazole derivatives collectively display a wide range of blocldal actlvitles, belng used 

5 
as antlhelrnlnticsi" antltumour agents3'4 and most importantly as fungicides. consequently a mas- 

sive research effort has been expended upon its chemistry wlth particular emphasls on the synthesis 

of new derivatives for pharmacological screening. 

In connection with our interest in the chemistry of pyridinium ylides6-a and as part of a re- 

search program focussed on the synthesis of potentially antibacterial compounds?-11 we wish to re- 

port here the preparation of some 1-[l2'-benzimldarolyl)m~thyl]pY~~diiiii salts 4 and the subsequent 

convel-slon into derivatives 5 9  by simple procedures. 

m e  start~ng material, 1- [(methy~thio)thiocarbony~methy~Ipyr~din~um iodide 1 was prepared fol- 

l w m g  an already descr~bed procedure12 from 1-phenacylpyridinium iodide. On treatment of 1 wlth 

o-phenylenediamines 2 the desired benzimidazoles 4 were obtained in goad yield: 



Strong electron-withdrawing substituents on benzene r m g  prevented the cyclization of thloamlde 

mtermediates thus, the attempted cyclization of l-[(2'-amino-5'-n~trophenylaminn)thnnn~~bonylmeth~l]- 

pyridinium iodzde 3t lsolated from the reactmn of 1 and 1.2-diamino-4-nitrobenzene fazled upon dlfer- 

rent conditions. It was also observed that the benzmldazole 4e extensively decomposes upon recrystal- 

l ~ z s t m n  from ethanol and no satisfactory microanalysis could be obtalned for it. 

It should be noted that compound 4a has been previously obtained in 65 % yield by quaternisa- 

tlon of pyridine wlth 2-(cbloromethyl)benzii1d~zole~~ but the chloromethyl derivative is obtained 

in low yleld (38 %)14-16 and ~ t s  synthesis is difficult to adapt to substituted ~-~he~ylened~arnines. 

The majority of the compounds described in thls paper were prepared from 4a by methods below 

mdicated. Thus, the flrst group of reactmns afforded alkylated and acylated derivatives 5 and 7. 

The alkylatim was carrled out in acetone17 under weakly basic conditions. 'H-N.M.R. revealed that 

alkylatmn proceeds selectively onto nitrogen either u t h  methyl iodide or benzyl chloride. In con- 

trast, the benzimidazole derivative 8 was the sole product lsolated from the reactlon of 4a with 

carbon dlsulphide and methyl Iodide?' The dialkylated derivative 6 was obtamed from the reaction 

of monoalkylated derivative 5a with benzyl chloride in the reaction system potasslum carbonate- 
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~cylationl' of 4a vith benzoyl chloride and d-chlorobenzoyl chloride was easlly undertaken in 

toluene or acetonltrile in the presence of pyridine. However, under these conditions no reaction 

was Observed vith benzenesulphonyl chlorlde and the starting material was recovered as chlor~de 

salt, by halogen interchange. 

Reduction of 4a wlth sodlum borohydrideZ0 gave the tetrahydropyrrdlne derivative 9 as the 

major product whereas when the reduction was carried out vlth sodium dithloniteZ1 the desired 

2-ll'-p~peridinylmethyl)beezim~daao1e derivatives 10 were obtalned in good yield. 

EXPERIMENTAL 

Melting points vere determined on a Buchl SMP-20 and are uncorrected. I.R. spectra vere re- 

corded on a PerYin-Elmer 700 or 1310 ape<trophatometers. 'H-N.M.R. spectra vere obtained on Bruker 

WT60Wc and Farisn FT-80 instruments using TMS as internal reference. 

Preparation of benzimidaeoles 4; General procedure: A mixture of l-[(methylthlo)thiocarbanyl- 

methyl]pyr~din~um iodide 1 (10 mmol) and the corresponding o-phenylenadlamine 2 I10 mmolj was heat- 

ed under reflux in methanol (30 mll for 7 h. The reaction mlxture was then allowed to cool to room 

temperature and the preclpltate thus obtamed was filtered off and reorystallised from the ade- 

quate solvent (see table). 

1-~(2'-hin~5*-ni~henylamin~)thi~~.arbbwlme~l]~ridinium iodide 31: A mixture of 1 

(10 mmoll and 1.2-dimlno-4-nitrobenzene I10 mmal) was heated under reflux in methanol (30 mll for 

20 h. After coollng the reaction mixture to room temperature, the precipitate formed was filtered 

off and recrystallised from ethanol-water (1.45 g. 38 %), m.p. 210-212 OC. 



C13H131N40sS.%H20 Cdc. C:36.71 H:3.31 N:13.17 

(425.21 Found C:36.52 H:3.41 N:l3.19 

I.R. (KBr): v =3400, 3300, 3180, 1620, 1570, 1500, 1470, 1200 c m ~ ~  

Alkylation of 1-(2'-beneimidazolylmethy1)pyridiniu. iodide 4a; General procedure: A suspension 

of potassium carbonate (2.24 gl and the benzlmidazole der~vatlve 4a (1 g, 3 mrnoll in dry acetone 

(15 ml) was vigorously stirred at room temperature for 1 h. Then, either methyl iodide or benzyl 

chlorlde (3 mmol) were added and stirring was cont~nued for further 1 h at room temperature and 

the inorganic salt was flltered off and washed twice with hot ethanol (50 mll. The flltrate was 

concentrated and the resldue was triturated wlth ethanol. Recrystallizatmn from ethanol gave the 

N-alkylated derivatives 5s-b. 

Acylation of 1-(2'-benzimidezolylmethy1)pyridinium iodide 4a; General procedure: A solution 

of 4a (Ig. 3 mmoll and pyridine (3 ml) in acetonltrile (30 ml) was heated to 70 'C. The correspond- 

ing acyl chloride (3.2 mrnoll was added and the reaction mixture was heated to 60-70 "C for 30 min- 

utes. After coaling, the preclpltate was filtered off. The filtrate was concentrated and the resi- 

due was washed wlth ethanol-water. The remaining solid was recrystellised together with the previ- 

ously isolated, to give N-acylated derivatives 7a-b. 

1- [ senzv l -2 ' - ( l~benzy lbenz i~ idaz~ ly l )m~l ]pyr id in iu .  iodide 6: To a mixture of 5a (1.38 g, 

3.2 rnmoll and potasslum carbonate (2.24 g) I" acetonitrile (20 mll, benzyl chloride (0.45 g, 3.6 

mmol) was added and the mixture was stirred at room temperature for 20 h. After that time, the in- 

organic salt was filtered off and washed with acetonitrile. The acetonitrile phase was concentrated 

and the oily residue was triturated wlth methanol. The solld thus formed was recrystallised from 

ethanol to give 6 (0.63 g. 38 %I, m.p. 203-204 "C. 

C27H241N3 Calc. C:62.67 H:4.67 N:8.12 

(517.4) Found C:62.32 H:4.78 N:7.84 

I.R. (KBr): v=3040. 1630, 1500. 1490, 1455, 1420, 1325, 1250, 1145, 1030 m y 1  

'H-N.M.R. (DMSO-d61: 6 =4.02 (d, 2HI ; 5.85 ( s ,  211); 6.5-7.7 ( m ,  ISHI; 7.8-9.2 (m, 5Hl ppm. 

1-[(Nethylthio)thiocrubonyl-2'-be~imidazolylmethy1]pyridinium ylide 8: To a suspension of 4a 

(0.67 g, 2 mmoll ~n 50 % aqueous potassium cerbanate solution (20 ml), carbon disulphide (20 mll 

and methyl mdide (4 mmol) were added and the reactlo" mixture was stirred at room temperature for 

20 h. The precipitate obtalned was filtered and washed with water until neutral. Recristallization 

from ethanol gave 8 (0.30 g, 44 % ) ,  m.p. 218-219 O C .  
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C H N S  
15 13 3 2 calc. C:60.16 H:4.37 N:l4.03 

(299.41 Found C:59.90 H:4.79 N:13.99 

I.R. (KBr): "-3160, 1625, 1520, 1470, 1455, 1425, 1280. 1235 cmy1 

, a , ,  
2-(1.2.5.6 -Tetrahydmpyridyl-1 -thyl)benzimidazole 9: To a solutlon of the benzimidazole 4a 

(3.37 g. 10 mmoll in ethanol (100 mll was added sodium borohydride (1.51 g. 40 mmol) and the mix- 

ture was stlrred at room temperature for 30 mlnutes. The plnk solution was then acidulated with a- 

cetic acld, the morganlc salt was filtered off. and the flltrate was concentrated. The oily real- 

due thus obtained was solidified by trr,atrnent with water and the solid formed was filtered and re- 

crystalllsed from ethanol-water to glve 1.60 g (75 % )  of 9 ,  m.p. 157-158 OC. 

'13~15~3 Calc. C:73.20 H:7.08 N:19.70 

(213.3) Found C:72.91 H:7.13 N:19.41 

I.R. (KBrl. v=3040. 2900, 2820, 1620, 1595, 1540. 1425, 1330, 1270, 1140, 1040, 1005 cmyl 

'H-N.M.R. (DMSO-d61:6=2.10 (br, 2HI; 2.56 (t, 2H); 2.96 ( s ,  2H); 3.75 (s, 2H); 5.65 ( s ,  ZHI; 

7.0-7.5 (m, 4H); 12.25 (br, 1H) ppm. 

Preparation of 2-(piperidiny1methyl)benni i i~olee  10; General procedure: A mixture of sodium 

dithionite (24 mrnol). sodium carbonate 143 mmoll and the corresponding benzlrnidazole derivatzve 

(2 moll ~n water (125 mll was refluxed under nitrogen for 15 h. The solution was then concentrated 

to 90 ml and extracted wlth methylene chloride (4x50 ml), drled wlth magnesium sulphate and evapo- 

rated to give a residue which was dlssol.ved in ethanol and treated vlth a slight excess of bromle 

acid. The dibromohydrate thus obtained was recrystallised from ethanol. 
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