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5 - A r y l - 2 - a m i n o m e t h y l f u r a n s ,  5 - a r y l -  2- (w-aminoac etyl) furans ,  and (5 -a ry l -2 - fu ry l )  amino-  
methylcarb ino ls  w e r e  synthes ized .  

Continuing our r e s e a r c h  on a ry l furans ,  we have synthes ized aminoalkyl -  and hydroxyaminoalkyl furans  
f r o m  our p rev ious ly  synthes ized  5 -a ry l fu r fu ra l s  [1] and 5 - a r y l - 2 - a c e t y l f u r a n s  [2]. 

Oximes I a - f  were  obtained f rom the cor responding  5 -a ry l fu r fu ra l s  and conver ted  to p r i m a r y  amines  
I I a - f  by reduct ion with zinc in acet ic  acid.  

N.2o. / = ~  IT-'TI Z--n/C"sCO0" ~ 

l a - f  II a- f 

a X=p-Br; b p-Oh c m-F;d p-OH3; r p-OClt3; f H 

The behavior  of the 2-aminomethyl-5-arylf lJ_rans with r e spec t  to hydroxyethylat ion was studied.  One 
of us and Yu. K. Y u r ' e v  and I .  G. Bolesov [3] have p rev ious ly  shown that fu r fu ry lamine  readi ly  undergoes  
reac t ion  with ethylene oxide to give mono-  and dihydroxyethylat ion products  in high yie lds .  It was found 
that the introduction of an a ry l  group into the 2 -aminomethy l fu ran  molecule  cons iderab ly  h inders  hydroxy-  
ethylation.  Ary laminoe thy l furans  I I a - e  do not undergo this reac t ion  under the conditions that  we used,  and 
only 5 -pheny l -2 - aminome thy l fu r an  f o r m s  a monohydroxyethyl  der iva t ive  (III) in low yield.  

Ctl2---~CH 2 
"4O / 

C S H S . ~ C H ~ N H  2 . . . .  C6 H s _ ~ O ~ G  H2N H C1~2C H20 H 

I l l  

A study of the s p e c t r u m  of an t ibac te r ia l  act ion of I, II, III c a r r i e d  out in the chemothe rapy  l abora to ry  
of the Ordzhonikidze All-Union Sc i en t i f i c -Resea rch  P h a r m a c e u t i c a l - C h e m i s t r y  Inst i tute demons t ra t ed  that 
some  of them (Ic, IIb) d isplay an t i tubercu la r  act iv i ty  in vi t ro  in dilutions of 1:250,000 and 1:30,000,  
r e spec t ive ly .  The act ivi ty of these  compounds d e c r e a s e s  in the p r e s e n c e  of blood s e r u m .  

We synthes ized  hydroxyamino der iva t ives  with a different  s t r u c t u r e -  2-(8 -amino-o~-hydroxy) e thy l -5 -  
ethyfurans - f r o m  5 - a r y l - 2 - a c e t y l f u r a n s  [2]. Brominat ion  of 5 - a r y l - 2 - a c e t y l f u r a n s  with dioxane d ibromide  
gives s table  5 - a r y l - 2 - ( w - b r o m o a c e t y l ) f u r a n s  IVa-c ,  f rom which amino ketones Va- f  we re  synthes ized  by 
reac t ion  with amines .  We note that  when the duration of the reac t ion  of the b romo ketones with amines  is 
inc reased ,  the yields of amino ketones d e c r e a s e  substant ia l ly  due to the fo rmat ion  of a spar ing ly  soluble 
h igh-mel t ing  subs tance  which, according to the r e su l t s  of e l emen ta ry  analys is ,  is the product  of the con-  
densat ion of s ev e ra l  molecules  of the amino ketone.  

The synthes ized  amino ketones (Va-f) we re  reduced  to the cor responding  amino alcohols (Via-f) with 
sodium borohydr ide .  

S. Ordzhonikidze All-Union Sc ien t i f i c -Resea rch  P h a r m a c e u t i c a l - C h e m i s t r y  Inst i tute,  Moscow. T r a n s -  
la ted f r o m  Khimiya  Gete ro t s ik l ichesk ikh  Soedinenii, No. 11, pp. 1448-1452, November ,  1972. Original  
a r t i c le  submit ted  October  12, 1971. 
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TABLE 1. 

Comp: x 

Ia p-Br 

Ib p-Cl 

Ie m-F 

Id p-CH3 

l e p-OCHa 

aFound: Br 
C alculated: 

5-Arylfurfur al Oximes 

Empirical Found, % Calc., % Yield, 
rap., *C formula N % 

174--175 from 
alcohol 

159--160 from 
ethyl acetate 

140--141 from 
alcohol 

171--171 5 from 
methai;ol 

168--169 from 
ethyl acetate 

CuHsBrNO2 a 

Ct tHsCINO2 b 

CnHsFNO2 

C.2HnNO2 

C12HuNO~ 

C H N 

49,6 3,0 5,3 

59.9 3,8 6,2 

64,4 4,1 16.6 

71,5 5,9 6,7 

66,0 5,0 6,6 

c H 

49,6 2,7 

59,6 3,6 

64,4 4,0 

71,6 5,5 

56,4 I 5,1 

5,2 

6,3 

6,8 

7,0 

6,4 

80 

91 

85 

82 

86 

30 .0%.  C a l c u l a t e d :  B r  29.7~c. b F o u n d :  C1 16.2%.  

c l  1 6 . ~ .  

T A B L E  2. 5 - A r y l - 2 - a m i n o m e t h y i f u r a n s  

, . . . . .  \ i . . . .  il /'~":J( j/,,/-.----t\ . O,J~_C tl,,N H,. . 

IIa 
II6 
lIB 
lie 

lip, 
lie 

p-Br 
p-CI 
m-F 
p-CH3 

-OCH3 

bp or nap, ~ 

91--92from hexane 
161 (3 ram), 37--38 
96 (1 mm)b 

po ole.m 
77--78 from hexane 
t36 (2ram), 32--33 

Empirical 
formula eL. 
CnH,oBrNO 52,7 4,1 
CuHaoCINO ~ 63,4] 4,9 
CuHIoFNO 69,2 5,3 
C,2H,3NO 76,9 6,9 

C~2H,~NO~ 71,2 6,6 
CuHnNO 76,2 6,3 
C~THt4N4Os 50,7 3,7 Picrate 177--178 

I 

Found, % ~ Calc., % Yield, 
. . . . . . . .  I !% Ni I"LN 

5,3 52,4 4,0 5,6 60 
6,4163,6 ~ 4,8! 68 58 
7,5~ 69,0 7,6 77,0 5,3 7,3 59 7,0 7,5 62 

7,2 i 70,9 J 

13,750,7 1 

aFound: C1 16.9%. Calculated: C1 17.1%. bn~ 1.5945. 

T h e  s t r u c t u r e s  of t h e  a m i n o  k e t o n e s  and a m i n o  

x ~  COCHs o ~  Br 2 

alcohols were confirmed from the IR and UV spectra. 

X ~ C O C H ~ B r  HN RtR2= 

IV a - c  

~ x ~ C O C H 2 N R I R 2  NaBIf4 X ~ C t I _ C H 2 N R I R 2  
O tl 

va-f vt a-f 

Iva X=Br,b CI, C NO2; V,Vla X=Br, RiR2=(CH2)s;b X=Br, R,=tI, R2--C~Hs; 
C X=Cl, RIR2=(CH2)5; d X-~C|, Ri=H, R2=C6Hsi ~ X=NO 2, RI=H, R2:C6Hs~ 

f X=NO 2, RIR2=(CH2)~, 

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

5 - ( p - B r o m o p h e n y l ) f u r f u r a l  O x i m e  ( Ia) .  A m i x t u r e  of  2.5 g (0.01 m o l e )  of  5 - ( p - b r o m o p h e n y D f u r f u r a l  

[1] in  15 m l  of  a l c o h o l ,  0.8 g (0.011 m o l e )  of h y d r o x y l a m i n e  h y d r o e h l o r i d e ,  and 0.9 g (0.011 m o l e )  of  s o d i u m  
a c e t a t e  in  15 m l  of  w a t e r  w a s  h e a t e d  on a b o i l i n g  w a t e r  b a t h  f o r  4 h .  T h e  m i x t u r e  w a s  c o o l e d ,  and t h e  Ia  

w a s  r e m o v e d  b y  f i l t r a t i o n .  

O x i m e s  I b - f  w e r e  s i m i l a r l y  o b t a i n e d .  T h e  y i e l d s ,  p h y s i c a l  c o n s t a n t s ,  and r e s u l t s  of a n a l y s i s  of  5 -  

a r y l f u r f u r a l  o x i m e s  I a - e  a r e  p r e s e n t e d  in T a b l e  1 ( s e e  [4] f o r  t h e  p h y s i c a l  c o n s t a n t s  of  5 - p h e n y l f u r f u r a l  
o x i m e  If ) .  
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5-(p-Bromophenyl) -2-aminomethylfuran (IIa). Glacial acetic acid (7 ml) was added dropwise with 
s t i r r ing  to a mixture of 2.4 g (0.01 mole) of Ia and 3.4 g of zinc dust in 8 ml of methanol, and the mixture  
was s t i r red  on a boil ing-water bath for 3 h. The mixture  was cooled, and the zinc was removed by f i l t ra -  
tion and washed with methanol.  The combined methanol f i l trates were vacuum evaporated, and the residue 
was t reated with concentrated sodium hydroxide solution. The result ing amine was removed by fil tration 
and washed with water .  

Amines IIb-f  were s imi lar ly  obtained. The yields, physical constants,  and resul ts  of analysis of the 
5-a ry l -2-aminomethyl furans  were  presented in Table 2. 

5-Phenyl-2-[N-(~-hydroxyethyl)aminomethyl] furan (III). A solution of 1.5 g of 5-phenyl -2-amino-  
methylfuran (IIf) in 10 ml of ethylene oxide was allowed to stand in a flask with a reflux condenser  for 2 
days.  The result ing viscous liquid was vacuum distilled to give 0.7 g of start ing IIf and 0.6 g (60~ based 
on the converted amine) of HI with bp 198-200 ~ (2 mm).  Found: C 72.0; H 6.9; N 6.5%. C13H15NO~. Calcu-  
lated: C 71.9; H 6.4; N 6.5%. The picrate  had mp 154-155 ~ (from alcohol): Found: C 51.2; H 4.1; N 12.9~ 
C19HlsN409. Calculated: C 51.1; H 4.1; N 12.5%. 

5-(p-Bromophenyl) -2-(w-bromoacetyl ) furan  (Wa). A 3.8-g sample of dioxane dibromide was added 
in portions to a solution of 4 g (0.015 mole) of 5- (p-bromophenyl) -2-acety l furan  [2] in a mixture  of 80 ml 
of ether and 8 ml of dioxane, and the reac t ion  mixture was s t i r red  at room tempera tu re  for 2.5 h. It was 
then heated on a water  bath for 15 min, cooled, and poured into 500 ml of water .  The result ing c rys ta l s  
were  removed  by fi l tration and washed with water  to give 4.4 g (85~) of Wa with mp 124.5-125 ~ (from benz- 
ene). Found: C 41.9; H 2.3; Br  46.4%. Ct2HsBr202. Calculated: C 41.9; H 2.3; Br 46.5%. 

Compounds IVb and IVc were  s imi la r ly  obtained. 

5-(p-Cblorophenyl) -2-(w-bromoacetyl ) furan (IVb). This compound was obtained in 68~ yield and had 
mp 112-113 ~ (from benzene). Found: C 48.3; H 2.6%. C12HsO2CIBr. Calculated: C 48.1; H 2.7%. 

5-(p-Ni t rophenyl) -2-(w-bromoacetyl ) furan (IVc). This compound was obtained in 60% yield and had 
mp 160-161 ~ (from ethyl acetate).  Found: C 46.7; H 2.6; Br 25.4%. CI2HsNO4Br. Calculated: C 46.5; H 
2.6; Br 25.8%. 

5-(p-Bromophenyl)-2-(w-piper idinoacetyl) furan (Va). A saturated benzene solution of 5 g (0.01 mole) 
of Wa was added dropwise to 4 ml of piperidine, and the mixture was s t i r red  at room tempera tu re  for 20 
min. The precipitate was removed  by fi l trat ion and washed with benzene.  The combined benzene solutions 
were  washed with water ,  dried with calcined magnesium sulfate, and concentrated in vacuo. The result ing 
precipi ta te  was removed by fil tration. 

Amino ketones Vb-f  were  s imi lar ly  obtained. The yields, physical  constants,  and resul ts  of analysis  
of the 5-ary l -2- (w-aminoace ty l ) furans  are  presented in Table 3. 

[5-(p-Bromophenyl)-2-furyl]piperidinomethylcarbinol  (Via). A solution of 0.3 g of sodium borohydride 
in 6 ml of water  was rapidly added dropwise to a sa turated solution of 4.7 g of Va in dioxane, and the mix-  
ture  was heated on a boil ing-water  bath for 30 min. The mixture was then cooled, acidified with 6 ml of 
10% sulfuric acid, and poured into 300 ml of water .  The aqueous solution was extracted with ether and 
t rea ted  with concentrated sodium hydroxide solution until it was weakly alkaline. The precipi ta te  was r e -  
moved by fi l tration and washed with water .  

Amino alcohols VIb-f were s imi lar ly  obtained. The yields, physical constants,  and resul ts  of ele-  
mentary  analysis of the (5-aryl -2-furyl )aminomethylcarbinols  are  presented in Table 4. 

I. 
2. 

3. 
4. 
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