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The search  for new antifungal compounds is still continuing. At the present  t ime, about 150 drugs and 
medicinal  formulas  are used for treatin~ de rma tomyeoses .  These  inhibit the growth of fungi in vitro,  and are 
effective during surface afflictions in vivo, but often have no effect on nail mycoses .  For  t reat ing the lat ter ,  
sys temat ic  anttfungal drugs are needed, which have a broad spec t rum of activity, low toxicity, and do not 
cause a res i s t ance  in s t imulants .  Derivat ives  of imidazole, such as e lot r imazole ,  myconazole,  econazole,  do 
not completely sat isfy  these r equ i r emen t s .  

The aim of the present  work was to synthesize new compounds in the 2-(2-furyl ) -benzimidazole  se r ies ,  
and to examine their antifungal activity. The synthesis was car r ied  out by using organoli thium compounds in 
the furan se r i e s .  Their  usefulness in synthetic organic chemis t ry  has been shown in recent  years  [2-5]. 

By the react ion of 1 -methy l -2 - (5 -b romo-2- fu ry l )benz tmidazo le  (I) and butyllithium, we obtained 1- 
methyl -2- (5-1i th ium-2-furyl )benzimidazole  (II). We were unable to substitute a bromine atom by lithium in 
1 -me thy l -2 - [~ -5 -b romo-2 - fu ry l ) -v iny l ]benz imidazo le  (III)because of the low mobili ty of the halogen atom. 

The react ion of organoli thium compound II and benzonitri le,  benzaldehyde, benzophenone and iodine gave 
compounds I V - V I I ,  respect ive ly .  
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IV: R =COC6Hs; V: R=CH (OH) Cr VI: R =C (OH) (C~Hs)~: VII : R= I. 

The action of carbon dioxide on compounds II leads to the formation of 1 -me thy l -2 - (5 -ca rboxy-2 - fu ry l ) -  
benzimidazole (VIII), but the latter could not be isolated because of its high tendency to decarboxylation with 
the formation of 1 -methy l -2 - (2- fury l ) -benz imidazo le  (IX). It should be noted that, as in the case of furylbenz-  
imidazoles containing aceto or  ni t ro grouPs in the 5 position of the furan ring, compounds I V - V I I  cannot be 
quaternized at the pyrldine nitrogen atom of the imidazole ring. 

The antifingal action of compounds I, IV-VI I ,  and IX was est imated f rom their influence on the growth 
of the T.  rub rum culture.* For  cultivating the dermophyte,  we used the solid Saburo medium, which was p re -  
pared by the general ly  accepted method. The inoculation of the fungal mater ia l  was carr ied  out, as in the case 
of usual microbiological  inoculations, and the fungal culture was cultivated at a tempera ture  of 24-27~ It 
was t reated with a 0.1% alcoholic solution of the compounds studied at 25~ The influence of the fu ry lbenz im-  
idazoles on the growth of the T. rub rum culture was determined f rom its repeated cultivation, by t ransplan ta-  
tion f rom a culture subjected to the action of compounds I, IV-VII, andlX, and by comparison with control ex-  
per iments .  The mycological  tes ts  have shown (see Table 1) that T. rubrum culture is completely destroyed by 
the action of 0.1% solutions of I for 24 h and more,  and 0.1 solutions of IV for 3 h a n d m o r e .  ~-Hydroxybenzyl  
and c~-hydroxybenzhydryl groups,  as well as the bromine and iodine atoms in the 5 position of the furan r ing 
of furylbenzimidazole,  cause the antifungal activity to be lower than that of compound IX, which was found to 
be the most  active with re fe rence  to the T. rubrum culture.  

* The tests  were ca r r i ed  out at the Novocherkask skin-venerological  clinic. 
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TABLE 1. Action of F u r y l b e n z -  
imidazo les  on the T. r u b r u m  
Culture  P r e s e n t  in a Pathologi-  
cal  Mate r ia l  

Duration of 
action, h 

1 
2 
3 
6 

12 
24 
48 

Corrl )oLh'ld 

I IV V 

+'sl • 
+sl 
+sl 
§ 

VI VII  IX 

Note.  - )  No growth; +) growth; 
+sl) s l ight  growth.  

Although the synthes ized  compounds show low antifungal act ivi ty,  the data obtained may  be in te res t ing  in 
the fu r the r  s e a r c h  for  more  active drugs  in this s e r i e s .  

EXPERIMENTAL 

The IR s p e c t r a  were  run on the UR-20 spec t ropho tome te r ,  in ch lo ro fo rm.  

1 -Methy l -2 - (5 -1 i th ium-2- fu ry l )benz imidazo le  (II). This compound was p r e p a r e d  by a known method [6]. 
A 5-g  (0.036 mole) por t ion of butyl b romide  was added gradual ly  in a ni t rogen cu r r en t  at 0~ to 0.51 g (0,072 
g-a tom)  of l i thium chips in 30 ml  of absolute e the r .  A suspens ion of 6.6 g (0.024 mole) of I in 20 ml  of absolute 
e ther  was added to the  butyll i thium fo rmed  at 20-25~ for  30 min,  and the reac t ion  mix ture  was s t i r r ed  at this 
t e m p e r a t u r e  for  1 h. Compound II thus obtained was used for  the synthes is  of compounds IV-VII.  

1 -Methy l -2 - (5 -benzoy l -2 - fu ry l )benz imidazo le  (IV). A 1.8-g (0.017 mole) port ion of benzoni t r i le  in 20 
mi  of absolute e ther  was added to a suspens ion of compound II p r epa red  f r o m  2.8 g (0.01 mole) of I, and the 
mixture  Was s t i r r e d  at r o o m  t e m p e r a t u r e  for  2 h. The reac t ion  mix tu re  was then t r ea t ed  with 60 ml  of water  
and 1 ml  of acet ic  acid. The prec ip i ta te  was f i l te red  and washed by wate r .  Yield 1.6 g (51%), pa le-ye l low 
c rys t a l s ,  mp 151-152~ (from aqueous alcohol). IR s p e c t r u m ,  cm "l : 1640 (C = 0 ) .  Found, %: C 75.6, H 4.8, 
N 9+3. C19H14N202. Calculated,  %: C 75.5, H 4.8, N 9.2. 

1-Methyl -2- [5- (O~-hydroxybenzyl ) -2- fury l ]benzimidazole  (V). A 2 .1-g  (0.2 mole) port ion of benzaldehyde 
in 10 ml  of absolute e the r  was added to a cooled ( -10~ suspens ion of compound H, p r e p a r e d  f r o m  2.8 g (0.01 
mole) of compound I. The mix tu re  was s t i r r e d  for  2 h at -10~  and 30 min at r o o m  t e m p e r a t u r e ,  and then 60 
ml  of water  and 3 ml  of acet ic  acid were  added. After  1 h, the prec ip i ta te  was f i l te red  and purif ied by c r y s t a l -  
l izat ion f r o m  alcohol.  Yield 2.3 g (75%), c o l o r l e s s  c r y s t a l s ,  mp 172-173~ IR spec t rum,  cm -1 3600 (OH). 
Found, %: C 74.6, H 5.6, N 9.3. C19Ht6N~O2. Calculated,  %: C 74.8, tt 5.6, N 9.3. 

1 -Methy l -2 - [5 - (o t -hydroxybenzhydry i ) -2 - fu ry l ]benz imidazo le  (VI). A 1.95-g (0.0105 mole) port ion of 
benzophenone in 25 ml  of absolute e ther  was added at -10~  to the l i thium der iva t ive  of II, p r e p a r e d  f r o m  
2.8 g (0.01 mole) of compound I. The mix tu re  was held at the s a m e  t e m p e r a t u r e  for  20 min,  and then left  to 
stand for  4 h at r o o m  t e m p e r a t u r e .  Then, 50 ml  of wa te r  was added, the e ther  l aye r  was sepa ra ted ,  and the 
e the r  dis t i l led to obtain compound VI. Yield 2 g (55%), c o l o r l e s s  c r y s t a l s ,  mp 204-205~ (f rom alcohol). 
Found, %: C 78.3, H 5.3, N 7.6. C25H20N202. Calculated,  %: C 78.9, H 5.2, N 7.4. 

1 -Methy l -2 - (5 - iodo-2 - fu ry l )benz imidazo le  (VII). A 3.2-g (0.025 mole) port ion of iodine in 50 ml  of ab-  
solute e ther  was added at -28~  to the l i thium der iva t ive  II, obtained as descr ibed  above f r o m  0.01 mole of 
compound I. The mix tu re  was held at this t e m p e r a t u r e  for  40 rain, and then left  to stand for  3 h at r o o m  t e m -  
p e r a t u r e .  It  was then t r ea t ed  with 50 ml  of  wa te r  and 3 ml  of a sa tu ra ted  solution of sodium bisulf i te .  The 
e the r  layer  was sepa ra ted ,  the e ther  dis t i l led,  and the res idue  c rys t a l l i zed  f r o m  aqueous alcohol. Yield 1.2 g 
(31%) of yel lowish c r y s t a l s ,  mp 195-196~ Found, %: C 44.0, H 3.0, I 39.8, N 8.9. Ct2HgIN20. Calculated,  
%: C 44.4, H 2.8, I 39.2, N 8.6 

1 -Methy l -2 - (2 - fu ry l ) -benz imidazo le  (IX). A 100-ml  port ion of water  acidified by 0.5 ml  of acet ic  acid 
was added to the reac t ion  mix tu re  containing II, and the mix tu re  was left  to stand for  1 h. A heavy  oil was 
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fo rmed ,  which was sepa ra t ed  and r e c r y s t a U i z e d  f r o m  alcohol.  Yield 3.9 g (85%), co lo r l e s s  c ry s t a l s ,  mp 72- 
73~ Found, %: C 72.9, H 5.1, N 14.4. CI2HIoN20. Calculated,  %: C 72.7, H 5.0, N 14.1. 
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A NEW METHOD 
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Tropine d , l - m a n d e l a t e  hydrobromide  (I, base - II), medica l ly  known under the name of homatropine  hy-  
d rob romide ,  is used as a mydr ia t i c  drug.  The known industr ia l  methods used at p resen t  for the p repa ra t ion  of 
homat rop ine  are  based on the r eac t ion  between tropine (III) or its hydrochlor ide  (IV) and mandel ie  acid,  in the  
p r e sence  of m i n e r a l  acids [1, 2]. Homatropine  is obtained by these methods in low yie lds ,  which do not exceed 
40%, since the acylat ion of III with mandel ic  acid p roceeds  under d ras t i c  conditions and is accompanied by 
side r eac t ions .  

We have developed [3] a new method for  the synthes is  of I, which ensures  its p repa ra t ion  in yields twice 
as high as those obtained by the p rev ious ly  desc r ibed  methods.  According to this method,  IV is acylated with 
phenylglyoxylic  acid chloride (V). Tropine glyoxylate (VI) thus fo rmed is reduced with sodium borohydride to 
II, and the la t te r  is conver ted  by the usual  method,  i.e.,  by the action of hydrobromic  acid, into I. 
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In the development  of the synthes is  of I, definite diff icult ies a rose  during the p repa ra t ion  of V f rom phenylgly-  
oxylic acid (VII), since VII, in the same  way as other  de r iva t ives  of phenylglyoxylic acid, is insufficiently 
s table  [4, 5], and even under r e l a t ive ly  mild conditions (~40~ during its r eac t ion  with SOC12, it is conver ted  
into a mix ture  of V and benzoyl  chlor ide (VIII). The yield of V does not exceed 50% [6]. It should be noted that  
during the p repa ra t ion  of V by the reac t ion  of VII on oxalyl  chloride,  the yield of V inc reases  to 75% [7], but in 
this case  the reac t ion  product  contains cons iderable  amounts of VIII as an admixture .  

We the re fo re  developed a method for  the synthes is  of V f r o m  the ethyl e s t e r  of phenylglyoxylic acid (IX) 
[8, 9], which gives V in a high yield and of high puri ty .  The method cons is t s  in the hydro lys i s  of IX by an 
aqueous solution of sodium carbonate  to the sodium sal t  of VII, acidification of the reac t ion  mixture  by concen-  
t r a t ed  su l fur ic  acid, ex t rac t ion  of VII by benzene,  and t r e a t m e n t  of the par t ly  concentra ted  ex t rac t  with a sma l l  
exces s  of SOC12 in the p r e s ence  of a ca ta ly t ic  amount of d imethy l fo rmamide .  Compound V is thus obtained in 
a yield of 82.6%, based  on IX. 
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