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In p r e v i o u s  c o m m u n i c a t i o n s  we  d e s c r i b e d  the s y n t h e s i s  of  a n u m b e r  of  a r y l f u r a n  d e r i v a t i v e s  and 

po in ted  out the t u b e r c u l o s t a t i c  a c t i v i t y  of  s o m e  of  t h e m  [1, 2]. R e f e r e n c e s  to b a c t e r i o s t a t i c  a c t i v i t y  of  s o m e  

d e r i v a t i v e s  of  5 - ( p - n i t r o p h e n y l ) - f u r f u r a l  wi th  r e s p e c t  to t u b e r c u l a r  m y c o b a c t e r i a  a r e  a v a i l a b l e  in the l i t e r -  

a t u r e  [3]. The p r e s e n t  w o r k  c o n c e r n s  the s y n t h e s i s  of  5 - a r y l f u r y l - 2 - c a r b i n o l s  and t h e i r  e t h e r s ;  the t u b e r -  

c u l o s t a t i c  a c t i v i t y  of  t he se  compounds  was  a l s o  s tud ied  in o r d e r  to e s t a b l i s h  the r e l a t i o n  be tw een  t h e i r  b i o -  

l o g i c a l  p r o p e r t i e s  and s t r u c t u r e .  

T A B L E  1. B a c t e r i o s t a t i c  A c t i v i t y  of  5 - A r y l f u r y l - 2 - c a r b i n o l s  

w i t h  R e s p e c t  to T u b e r c u l a r  M y c o b a c t e r i a  ( s t r a in  H-37 R v) 
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The hydroxy der ivat ives  of a ry l furans  de- 
sc r ibed  in this work  can be p resen ted  in the fo rm  
of two groups of substances:  compounds with a 
p r i m a r y  hydroxyl  group,  namely,  5 - a r y l - 2 - h y -  
droxymethyl furans ,  the i r  ethyl e thers  and ace ta tes  
(Table 1, compounds I-XX); and compounds with a 
secondary  hydroxyl grouping, namely  (5 -a ry l fu ra l -  
2)-a lkylcarbinols  and the i r  aceta tes  (see Table 1), 
compounds XX-XXVIII. The synthesis  of the f i r s t  
group of compounds was descr ibed  by us e a r l i e r  
[1, 4], except  5- (p ,aminophenyl ) -2-hydroxymethyl -  
furan (XIX), obtained in the p resen t  work  by r e -  
ducing the cor responding  ni t ro  compounds,  and 
also compounds XII and XX, the synthesis  of which 
is descr ibed  in the expe~cimental par t .  The s ec -  
ond group of compounds was synthes ized by us by 
reducing 5 - a ry l -2 - aey l fu r ans  with sodium boro -  
hydride in aqueous dioxane solution (Table 2). 
The s t ruc tu re  of the obtained carbinols ,  apar t  
f rom e l emen ta ry  analys is ,  was also ver i f ied  by 
the data on IR spec t r a  - by the d isappearance  of 
the carbonyl  group band of the s ta r t ing  acylfurans 
and by the appearance of absorpt ion bands cha r ac -  
t e r i s t i c  of the hydroxy group: inthe 3380-3150 and 
1107-1096 cm -~ regions (vibrations of secondary  
hydroxyl group). A conf i rmat ion of the s t ruc tu re  
of the obtained compounds was also provided by 
the format ion  of aceta tes  when acted upon by ace-  
t ic anhydride and sodium aceta te .  

A study of bac te r ios t a t i c  act ivi ty of both 
groups of compounds with r e spec t  to tubercu la r  
mycobac te r i a  of the human type (strain H-37Rv) 
showed that seven compounds (V, XI, XII, XIV, 
XVI, XIX, XXIII) pos ses sedh igh tube rcu los t a t i c  ac-  
t ivi ty and inhibited the growth of tube rcu la r  bac i l -  
lus in a concentra t ion of 0.015-2 pg/ml (see Table 
1). The p resence  of a p ro te in  load in the nutr ient  
medium sharp ly  dec rea sed  the act ivi ty  of these 
compounds. However,  the dec rease  in the act ivi ty  
was much less  exp re s sed  in e thers  (compounds 
V, XI, XII, see Table 1) than in carbinols  them-  
se lves  and the i r  ace ta tes .  The substi tut ion of 
halides and other  substi tuents in the benzene ring 
by a n i t ro  group, as a ru le ,  leads to a d ec r ea se  
in the tuberculos ta t ic  act ivi ty (see Table 1). 

One of the highly active compounds, 5-(p- 
b romophenyl ) -2 -hydromethy l fu ran  (XIV), was used 
to t r e a t  exper imenta l  tuberculos is  in white mice ,  
and it was found to be inactive.  

E X P E R I M E N T A L  

.5- (p-Chlorophenyl)-2-  (n-butoxymethylfuran) 
(XII). A mixture  of 2 g of (p-chlorophenyl -2-hy-  
droxymethyl furan  (X) [1], 7 ml of butyl b romide ,  
and 1 g of po tass ium hydroxide was heated on a 
boiling bath for  2~5 h and a f te r  cooling poured  
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into 200 ml of wa te r .  The aqueous solution was ex t r ac t ed  with e ther .  The e the r  ex t rac t s  were  dr ied 
ove r  magnes ium sulfa te ,  evapora ted ,  and the res idue  dist i l led.  Yield of XII, 1.4 g (56~0), bp 140 ~ (7 mm) ,  
n}~ 1.5618. Found, %: C 67.9; H 6.3, C~HTC102. Calculated,  %: C 68, H 6.4. 

.5 - (p-Amlnophenyl ) -2-hydroxymethyl furan  (XIX). To a mixture  of 3 g of 5 - (p -n i t ropheny l ) -2 -hydroxy-  
methyl furan  (XVIII) [1] in 20 ml  of absolute  alcohol and 3.7 g of hydrazine  hydrate  was added tn four p o r -  
t ions a suspens ion  of 0.15 g of Raney nickel  in 20 ml of absolute  alcohol.  On the complet ion of gas evolution 
the mixture  was boiled for  1.5 h on a wa t e r  bath. Af ter  cooling, the reac t ion  mix ture  was f i l tered and the 
solution evapora ted  to d ryness .  Yield, 2.4 g (91%) of XIX, mp 102.5-104.5 ( f rom ethyl aceta te) .  Found, %: 
C 69.7; H 5.8; N 7.5. CIIHI~NO 2. Calculated,  %: C 69.8; H 5.8; N 7.4. 

5 - (p -Ace ty laminopheny l ) -2 -ace toxymethy l fu ran  (XX). A mixture  of 2 g of XIX, 16 ml of benzene,  19 
ml of acet ic  anhydride,  and 7.1 g of sodium ace ta te  was heated for  4 h on a boiling wa te r  bath. Af te r  cool -  
ing, 72 ml of wa t e r  was added to the reac t ion  mix ture ,  and the organic  l a y e r  sepa ra ted .  Sodium carbonate  
(5%, 19 ml) was added to the organic  l aye r  and s t i r r e d  for  2 h at r o o m  t e m p e r a t u r e .  The prec ip i ta te  XX 
was f i l te red  off and washed  with wa te r .  The benzene solution was sepa ra ted ,  washed with wate r ,  and dried 
ove r  p o t a s s i u m  carbonate .  Af te r  dist i l l ing off benzene,  the res idue  was washed  with e ther  and combined 
p rec ip i t a t e s  of XX r e c r y s t a l l i z e d  f r o m  benzene.  Yield, 1.3 g (46%) of XX, mp 139-141 ~ Found, %: C 66; 
H 5.5. C15Hi5NO 4. Calcula ted,  %: C 65.9; H 5.5%. 

[5- (p-Chlorophenyl ) -2] -e thylcarb inol  (XXI). To 1.4 g of 5 - (p -ch lo ropheny l ) -2 -p rop iony l fu ran  in 20 ml 
of dioxane was added dropwise  a solution of 0.4 g of sodium borohydr ide  in 5 ml of wate r .  The mix ture  was 
boiled for  1 h, cooled, 20 ml of 10% sul fur ic  acid added, and poured  into 100 ml of wate r .  The prec ip i ta te  
was f i l te red  off. Carbinols  XXIII, XXIV, XXVI, XXVII were  p r e p a r e d  s i m i l a r l y  to XXI. The yie lds ,  con- 
s tan ts ,  and data on the analys is  of  ca rb ino ls  XX I, XXIII, XXIV, XXVI, XXVII a re  given in Table  2. The reac t ion  
of carbinols  XXI, XXIV, XXVII with acet ic  anhydride in the p r e s e n c e  of sodium aceta te  yielded the c o r r e -  
sponding ace ta tes .  Tha i r  constants  a re  a lso  given in Table  2. 

1. 
2. 
3. 
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