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O R G A N I C  P R E P A R A T I O N S  AND PROCEDURES I N T .  1 8 ( 4 ) ,  227-236 (1986) 

SYNTHESIS OF OXYGEN HETEROCYCLES FROM 2 - A R Y L I D E N E - 1 , 3 - D I K E T O N E S  

+ 
J. A. C i l l e r ,  N. M a r t i n ,  M.  Q u i n t e i r o  , C .  Seoane and J .  L. Soto” 

Departamento de Quimica Orgsnica 
Facu l tad  de Quimica, Un ive rs idad  Complutense 

28040-Madrid, S P A I N  

Al though 2-ary l idene-1 ,3-d ike tones  can be u s e f u l  s t a r t i n g  m a t e r i a l s  

fo r  the  p r e p a r a t i o n  o f  h e t e r o c y c l i c  compounds, t h e r e  a re  on l y  a l i m i t e d  

number o f  1 i t e r a t u r e  re fe rences  d e s c r i b i n g  t h e i r  use i n  h e t e r o c y c l i c  syn- 

t h e s i s .  Thus, r e a c t i o n s  o f  2-arylidene-1,3-diketones w i t h  ammonia o r  benz- 

amidine l ead  t o  p y r i m i d i n e  d e r i v a t i v e s . l V 2  P y r r o l  ines a r e  ob ta ined  by 

t rea tment  w i t h  imines d e r i v e d  from 

s u l t  from the r e a c t i o n  o f  8-aminocarbonyl compounds w i t h  2 -ary l idene-1 ,3-  

d ike tones .4  On the  o t h e r  hand, 2 - a r y l  idene-1 ,3-diketones can a l s o  a f f o r d  

a-aminoacids3 and d i h i d r o p y r i d i n e s  re -  

pyrazo les  and o t h e r  he te rocyc les  by 1 ,3 -d ipo la r  cyc loadd i  t i o n  reac t  ions 

w i t h  diazomethane5 o r  h e t e r o  D i e l s - A l d e r  c y c l o a d d i t i o n  w i t h  1 ,Z-dimethoxy- 

ethane.6 Th is  paper,  descr ibes  the  syn thes i s  o f  fu rans  and 4H-pyrans by 

r e a c t i o n  o f  e i t h e r  hydrogen cyan ide  o r  m a l o n o n i t r i l e  w i t h  2 - a r y l  idene-1 ,3 -  

d ike tones  ( l ) ,  - which a r e  e a s i l y  ob ta ined  by the  Knoevenagel condensat ion 

o f  a romat ic  aldehydes w i t h  1,3-diketones. 

Treatment o f  3-aryl idene-2,4-pentanediones la-d (R = R = C H  ) w i t h  
1 2  3 

potassium cyan ide  f o l l o w e d  by a c i d  t rea tmen t ,  a f f o r d s  the  p roduc ts  

t i n g  f rom the con jugate  a d d i t i o n ,  3-acetyl-2-aryl-4-oxopentanonitri 

(2a-d) i n  good y i e l d s .  These compounds c y c l i z e  upon bas i c  t rea tment  

presence o f  an aromat ic  aldehyde t o  4 -acety l -N-ary  

- 3a-d, i n  a r e a c t i o n  i n v o l v i n g  a carbony l  and the  n 

e s u l -  

es 

i n  the  

idene-2-aminofurans 

t r i  l e  group; the  a lde-  
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CILLER,  MARTIN, QUINTEIRO, SEOANE AND SOT0 

hyde i s  added as a t r a p  f o r  t h e  u n s t a b l e  2 - a m i n o f u r a n ,  w h i c h  a r e  i s o l a t e d  

as s t a b l e  S c h i f f  bases.  On t h e  o t h e r  hand, 3 - b e n z y l  i dene-2 ,b -pen taned ione  

- l a  undergoes M i c h a e l  a d d i t i o n  w i t h  m a l o n o n i t r i l e  t o  y i e l d  i n  a s i n g l e  s t e p  

Ar 
1. KCN Ar&ORz A ~ C H O  ~ 

A;CH=N I'.- NC CORl piperidinc 

2 - 3 

+ 
- 

R = R = C F  
1 2  3 Ar 

A ~ H =  N 

4 - 1 = cH3; 2 6 5  
= 

5 - 

R = R = C P  

R1= CH3; R = C H 

A r ' =  E-CH C H 

1 2  3 

2 6 5  

3 6 4  

a 2-amino-4H-pyran (k) t h r o u g h  spontaneous c y c l  i z a t  

2 - A r y l  i dene-1  , 3 - d i p h e n y l - l  , 3 -p ropaned iones  le-i (R = 1 

- 
+ 
Ar 

on o f  i n t e r m e d i a  

R = C H ) behave 

s i m i  l a r  manner, l e a d i n g  t o  py ranamines  6b-f and r e a c t i o n  o f  compounds 

2 6 5  

e 2. 

in a 

I l e -  i - 
w i t h  hydrogen c y a n i d e ,  f o l l o w e d  by c y c l i z a t i o n  i n  t h e  p resence  o f  an a r o -  

m a t i c  a l d e h y d e  has a l s o  l e a d  t o  t h e  c o r r e s p o n d i n g  f u r a n  d e r i v a t i v e s .  

When t h e  s t a r t i n g  2 - a r y l  i dene-1  , 3 - d i k e t o n e s  ( 1 )  - b e a r  two d i f f e r e n t  
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SYNTHESIS OF OXYGEN HETEROCYCLES FROM 2-ARYLIDENE-1,3-DTKETONES 

acy l  groups (R1 # R 2 ) ,  two d i f f e r e n t  c y c l i z a t i o n  produc ts  a r e  p o s s i t l e  and 

a m i x t u r e  i s  ob ta ined.  Thus, con jugate  a d d i t i o n  o f  hydrogen cyan ide  t o  2 -  

arylidene-l-phenyl-l,3-butanediones Ij-l ( R  1 = C H  3; R 2 = C 6 5  H ) leads t o  2- 

aryl-3-benzoyl-4-oxopentanenitriles 3 which undergo a base promoted cy-  

c l i z a t i o n ,  i n  the  presence o f  an aromat ic  aldehyde, t o  a m i x t u r e  o f  fu rans  

- 3e-g and *. 
by r e a c t i o n  o f  d i ke tone  I j w i t h  m a l o n o n i t r i l e .  

In  the  same way, a m i x t u r e  o f  pyrans 6 c ~  and L i s  ob ta ined  

The above mentioned syn thes i s  were a l s o  a p p l i e d  t o  1,3-diphenyl-2-me- 

thylpropenone g, which has a methyl  group i m t e a d  o f  an acy l  group i n  com- 

1. KCN 

Ph 

Ph 

Ph 

ArCHO 
piperidine ArCH=N 

9 - 

pounds L. React ion o f  hydrogen cyan ide  w i t h  8 i n  the  presence o f  an aroma- 

t i c  aldehyde leads t o  t h e  expected methy l  s u b s t i t u t e d  aminofuran - 9 i n  low 

y i e l d .  However, t rea tment  o f  propenones w i t h  m a l o n o n i t r i l e  and p i p e r i d i -  

ne does n o t  a f f o r d  any i s o l a b l e  compound. When the  l a t t e r  r e a c t i o n  i s  ca r -  

r i e d  ou t  i n  sodium e thox ide /e thano l ,  an e thox ide  promoted c y c l i z a t i o n  oc- 

cu rs ,  f o l l o w e d  by an spontaneous a r o m a t i z a t i o n  t o  p y r i d i n e  2. 

EXPERIMENTAL S E C T I O N  

M e l t i n g  p o i n t s  were determined i n  a Ruchi apparatus i n  c a p i l l a r y  tubes and 

a re  uncor rec ted .  I n f r a r e d  spec t ra  were recorded on Perkin-Elmer 2 5 7  and 
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CILLER, MARTIN. QUINTEIRO, SEOANE AND SOT0 

TABLE 1.  P h y s i c a l  Data o f  Compounds 2-+,& 
a R2 Y i e l d  mp. Elemental A n a l y s i s :  B l c d .  (Found) 

( % I  ( “ t )  C H N 
5 comp. Ar 

3 
- 3 6 4 CH3 

C H  ‘gH5 
p-CH C H 

p-CH O C  H C H  
- 3 6 4  3 

H3 - P - c I  CgH4 

3 

p -CH30C6H4 CH3 

C H  C H  
6 5  

H3 - p - c  1 CgH4 

3 

- 3 6 4 CH3 

C H  CH 
6 5  

p-CH C H 

p-CH O C  H C H  
- 3 6 4  3 

3 

C H  

- p-C1C6H4 C H  

6 5  
C H  

6 5  

p-CH O C  H C H 
- 3 6 4  6 5  

- p-C1C6H4 C6H5 

3 

‘gH5 

p-CH C H 
- 3 6 4 ‘gH5 

C H  CH 6 5  

C H  
6 5  

3 
C H  

H3 

3 
C H  

H3 

C H  
6 5  

‘gH5 

‘gH5 

3 
CH 

3 CH 

H3 

3 
C H  

3 
C H  

3 
C H  

3 C H  

3 

C H  
6 5  

C6H5 

C H  

86 

86 

80  

87  

88 

59 

70 

52 

61 

45 

73 

70‘ 

41‘ 

74c 

66 

89 

76 

124-1 26 

85-86 73.34 

(72.94)  
95-96 68.54 

(68.25) 
106-107 62.53 

(62.28) 
110-112 77.95 

(77.64) 

(74.47) 
116-119 69.34 

(69.51) 

122-124 74.25 

70-72 79.46 

(79.28)  

(79.79) 
98-99 79.73 

116-117 76.06 

(76.02) 
132-133 71.69 

(72.00) 
148-150 82.29 

(82.37) 

(79.39)  

145-147 79.19 

154-156 75.45 

(75.30) 
162-164 70.87 

(70.97)  
204-206 79.34 

(78.85)  
208-210 79.59 

(79.76)  

Ref.  15 

6.59 
(6.86) 

6 .16 

(5.86) 
4.85 

(4.92) 

5 .45  
(5.42)  

5 .58 

(5.51 ) 
4.53 

(4.73) 
6.03 

(6.22) 

6 .39  
(6.12)  
6 .09 

(6.19) 
5 .16 

(5 .23)  
5 .58  

(5.60)  
5 .66 

(5.74)  
4 .87 

(5.02) 
5.51 

(5 .57)  
4 .79 

(4 .48)  
5 .10  

(5 .03)  

6 .11  
(6.22) 

5 .71 
(6.00)  

5.61b 

15.64) 
5.05 

(4 .70)  
4.56 

(4.59) 

(4 .57)  
4 .41 

(4.36)  
4 .23 

(4 .50)  
4 .03 

(3.90) 
3.98b 

(3.76)  

3.69 
(3.98) 
3.42 

(3 .63)  
3.38b 

(3.23) 
11.02 

(1 0.46)  
7.41 

(7.81) 
7.14 

(7 .15)  

4.49b 
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TABLE 1 (con t inued)  

a Y i e l d  mp. Elemental Ana1ysis:Calcd.  (Found) 
C H N R1 Comp. A r  

73 208-210 70.91 4.04 9.92 - -  6d p-NO2C6H4 ‘gH5 ‘gH5 

64 224-226 72.72 4 . 1 5  6. 78b - -  6e p-C1C6H4 C6H5 C6H5 
(72.85) (3.95) (6.30) 

- 6f 3 , 4 - C 1 2 C 6 H 3  C6H5 C6H5 90 216-218 67.11 3.58 6.28b 

(67.66) (3.52) (6.32) 

a )  A l l  compounds were r e c r y s t a l  1 i z e d  from e thano l .  

b )  C 1 :  Calcd. 

(70.63) (4.00) (10.06) 

- 

(Found); c: 14.20 (14.20); 3: 11.37 (11.15); s: 10.08 

(9.97); 5: 8.57 (8.88); &: 8.59 (8.90); - 6 f :  15.88 (15.53). 

c )  These r e a c t i o n s  a f f o r d  compounds 4a-c t oge the r  w i t h  i t s  4-benzoyl subs- 

t i t u t e d  isomer (-). The f i g u r e  g i ven  i s  the  t o t a l  y i e l d .  The r a t i o  

- -  4/3 i s  85/15 i n  5, 77/23 i n  - 4b and 50/50 i n  &. 

781 spectrophotometer.  ‘H-NMR s p e c t r a  were determined i n  a Var ian  T-60 A 

ins t rument  and mass s p e c t r a  were measured w i t h  a Var ian  MAT 711 spec t ro -  

graph. React ions were mon i to red  by TLC, us ing  s i l i c a  g e l  as the  adsorbent 
and to luene-e thy l  a c e t a t e  as t h e  e l u e n t .  2-Arylidene-1,3-diketones 1 9-13 

were prepared f o l l o w i n g  the  method desc r ibed  by P r a t t ’  and p u r i f i e d  by va- 

cuum d i s t i l l a t i o n  or  r e c r y s t a l l i z a t i o n .  

- 

3-Acetyl-2-aryl-4-oxopentanenitri l e s  (2a-d). General Procedure.-  To a SO- 

l u t i o n  o r  suspension o f  30 mMol o f  t h e  cor respond ing  3-aryl idene-2,b-pen- 

tanedione (-1 i n  40 rn l  o f  e t h a n o l ,  was added a s o l u t i o n  o f  excess po- 

tass ium cyan ide  (ca. 90 rnMol) i n  water  w i t h  s t i r r i n g  a t  room temperature.  

A f t e r  1 h r . ,  the  r e a c t i o n  m i x t u r e  was poured i n t o  200 m l  o f  5% hydroch lo -  

r i c  ac id ,  whereupon a s o l i d  separa ted  a f t e r  a s h o r t  p e r i o d  of t ime.14  I t  

was c o l l e c t e d  and washed w i t h  l a rge  amounts o f  water  and r e c r y s t a l l i z e d  

from e thano l .  

2-Aryl-3-benzoyl-4-oxopentaneni t r i  l es  (2e-9).  General Procedure.-  To a s u s -  

pension o f  65 mMol o f  t he  cor respond ing  2-arylidene-l-phenyl-l,3-butanedi- 
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CILLER, MARTIN, QUINTETRO, SEOANE AND SOTO 

one ( l j - 1 )  i n  20 m l  o f  e thano l ,  was added a s o l u t i o n  o f  67 mMo1 o f  po tas -  

sium cyanide i n  wa te r .  The m i x t u r e  was s t i r r e d  con t inuous ly  f o r  1 h r .  and 

- 

added t o  150 m l  o f  5% h y d r o c h l o r i c  a c i d .  A f t e r  a few minutes ,  a s o l i d  o r  

an o i  1 separated. The res idue  was r e c r y s t a l  1 i z e d  from e t h a n o l .  

‘+-Ace t y  1 -3-a r y  1 - 5 -met hy 1 -N-  (p-me t hy 1 benzy 1 i dene ) -2- f u ranam i nes (3a-d ) . g- 
n e r a l  Procedure.-  A m i x t u r e  o f  E. 6 mMol o f  3-acetyl-2-aryl-4-oxopentane- 

n i t r i l e  (e) and ca. 6 mMol o f  p-methylbenzaldehyde i n  20 m l  o f  abso lu te  

e thano l  and a few drops o f  p i p e r i d i n e  was r e f l u x e d  u n t i l  TLC shows no 

- 

s t a r t i n g  m a t e r i a l  remain ing  (1-2.5 h r . ) .  The r e a c t i o n  m i x t u r e  was coo led  

t o  room temperature and the furanamine p r e c i p i t a t e d  i n  the  r e a c t i o n  medium. 

I t  was c o l l e c t e d  by f i l t r a t i o n  and r e c r y s t a l l i z e d  from e t h a n o l .  

TABLE 2. Spec t ra l  Data o f  Compounds - 2 

N M R ~  I R  

Comp. A r H  C H j - C O  CH-CHb Other CN c= 0 

2a 
c 

2b - 

2c 
L 

2d - 

2e - 

2 f  - 

- 29 

7.5-7.2 

(m,5H) 

7.3-7.0 

(m,4H) 

(m,4H) 

7.23 

(bs ,4H) 

8.1 - 7 . 0  

(m, 1OH) 

(m,9H) 

8 . 1 - 7 . 1  

(m,9H) 

7 . 4 - 6 . 6  

7 .6 -6 .9  

2 .32 (s )  

I .  98 ( s )  

2.28 (5 )  

1 .95 (s  1 
2.31 ( 5 )  

2.0 ( 5 )  

2 .30 (s )  

2 . 0  ( s )  

2.25 (s 

1 .93 (s )  

2 . 2  ( s )  

2.0 ( 5 )  

4.60(d) 

4.30(d) 

4.47(d) 2.28(CH f 
4.10 (d) 

4.52 (d) 3 .78  (CH30) 

4 .26(d)  

4.56 (d) 

4.30 (d) 

5 . 2  (dd)16 

4 . 8  (dd) 

5.2 (d) 3.7(CH30) 

4 . 7  (d) 

5 . 1  (d)  

4 . 8  (d) 

3 

2240 1720 

1700 

2240 1720 

1700 

2240 1720 

1700 

2250 1715 

1700 

2240 1720 

1680 

2260 1710 

1680 

2250 1720 

1680 

3 -  
a) NMR s p e c t r a  o f  a l l  compounds were recorded i n  C D C l  

b )  The c o u p l i n g  cons tan t  i s  10 Hz f o r  a11 compounds. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
1
3
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



SYNTHESIS OF OXYGEN HETEROCYCLES FROM 2-ARYLTDENE-1,3-DIKETONES 

TABLE 3. Spec t ra l  Data of Compounds 3-6 
N M R ~  ' I R  

C a p .  CH=N A r H  CH3-CO CH3(Ar1) CH3 Other c=o 

- 3a 8.55(s )  7.7-7.0 

(m, 9H) 

(m,8H) 

(m,8H) 

- 3d 8 . 5 3 ( ~ )  7.7-7.0 

(m,8H) 

- 4ab 8 .73(s )  7.9-6.9 

(m,14H) 

( m ,  1 3 ~ )  

(m,13H) 

- 3b 8 . 5 3 ( s )  7.8-7.0 

- 3~ 8 .52(s )  7.7-6.7 

- 4b 8 . 1  (5) 7.9-6.7 

- 4~ 8 . 7  ( 5 )  7.9-7.05 

2 .05(s )  2.37(s) 2 .56(s )  

2 .05(s )  2 .35(s )  2 .55(s )  2 

2 .08(s )  2 .38(s )  2 .56 (s )  3 

2 .06(s )  2 .37(s )  2 .55(s )  

2.20(s) 2 .38(s )  

2 .18(s )  2 .36(s )  3 

2.18(s) 2 .38(s )  

1665 

4(CH3) 1660 

85 (CH30) 1660 

1665 

1670 

8(CH30) 1690 

1690 

3 '  a) NMR spec t ra  o f  a l l  compounds were recorded i n  C D C l  

b )  13C-NMR (CDC13): 198.85 (COCH3), 154.93 (CH=N), 150.07 (C2 or  C5),  

147.93 (C, o r  C2), 141.59, 133.59, 131.31, 129.54, 129.37, 129.32, 

128.95, 128.56, 128.31, 127.26, 127.06 (Arom.), 125.53 ( C 4  o r  C ) ,  

119.64 (C3 o r  C4), 31.60 (CH3CO), 21.38 (CH C H ) .  
3 

3 6 4  

TABLE 4. Spec t ra l  Data o f  Compounds 6 
N M R ~  I R  

Comp. A r H  N Hp CH Other N H7 CN C=O 

- 6ab 7.12(s,5H) 6.62(bs) 4.38(s) 2.2(CH3) 3380,3200 2200 1690 

- 6b 7.47-6. 67(m,15H,NH2) 4 .5  ( s )  3470,3330 2200 1690 

- 6c 7.50-6.75 (m, 14H,NH2) 4.47(s) 2.15(CH3) 3480,3330 2200 1690 

-. 6d 7.87-7.0 (m,14H,NH2) 4.8 ( 5 )  3480,3380 2210 1690 

- 6e 7.60-6.93 (m, 1 4H,NH2) 4.63 ( s )  3470,3350 2190 1685 
- 6f 7.63-6.98(rn,13H,NH2) 4 .7  ( s )  3470,3300 2200 1685 

a)  NMR spec t ra  o f  a l l  canpounds were recorded i n  DMSO-d 

b )  MS:m/e = 254(M+,39), 253(44),  212(15),  211 (80),  177(100), 160(26),135(32). 

2.02 (CH3) 

6 '  
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CILLER, MARTIN, QUINTEIRO. SEOANF AND SOT0 

3-Ary 1 -4-benzoy 1 -5-methy I -N-  (p-methyl benzy 1 i dene)-2-furanamines (3e-g) and 

4-acety 1 -3-ary 1 -5-phenyl -N- (p-methy 1 benzy l  idene)-2-furanamines (4a-c) . Ge- 

n e r a l  Procedure.-  A m i x t u r e  o f  equ imolar  amounts o f  2 -ary l -3 -benzoy l -4 -  

o x o p e n t a n e n i t r i l e  (2e-g) and p - to lua ldehyde  (= 5 mMol) i n  15 m l  o f  abso- 

l u t e  e thano l  w i t h  a few drops o f  p i p e r i d i n e  was r e f l u x e d  f o r  1 . 5  h r .  Then, 

i t  was a l l owed  t o  coo l  a t  room temperature and the  m i x t u r e  o f  t he  co r res -  

ponding bo th  i somer i c  furanamines p r e c i p i t a t e d  a f t e r  a few hours.  They we- 

re  c o l l e c t e d  by f i l t r a t i o n .  F r a c t i o n a l  r e c r y s t a l l i z a t i o n  f rom e thano l  

y i e l d  furanamines 4a-c. 
6-Subst i  t u t e d  5-acyl-2-amino-3-cyano-4-aryl-4H-pyrans ( 6 a - f ) .  General Pro- 

cedure.-  To a s o l u t i o n  o f  10 mMol o f  the  a p p r o p r i a t e  3-benzyl 

taned ione (5) o r  2 - a r y l  idene-1 ,3 -d ipheny l - l  ,3-propanedione ( 

m l  o f  d ry  e t h a n o l ,  10 mMol o f  m a l o n o n i t r i l e  was added w i t h  s t  

temperature,  t o g e t h e r  w i t h  a few drops o f  p i p e r i d i n e .  A f t e r  a 

dene-2 ,4-pen- 

e - i )  i n  20 

r r i n g  a t  room 

few m inu tes ,  

- 

a p r e c i p i t a t e  separa ted  and was c o l l e c t e d  and r e c r y s t a l l i z e d  from e thano l  

2-Amino-5-benzoyl-3-cyano-6-methyl-4-phenyl-~H-pyran (69) and 2-amino-5- 

acetyl-3-cyan0-4.6-diphenyl-4H-pyran (?) . -  To a s o l u t i o n  o f  10 mMol o f  

2-benzylidene-l-phenyl-l,3-butanedione ( l j )  - i n  2 0  m l  o f  d r y  e t h a n o l ,  10 

mMol o f  m a l o n o n i t r i l e  was added w i t h  s t i r r i n g  a t  room temperature,  toge- 

t h e r  w i t h  a few drops o f  p i p e r i d i n e .  A f t e r  a few minutes ,  t he  m i x t u r e  of  

the  cor respond ing  bo th  i somer ic  pyranamines wh ich  had p r e c i p i t a t e d  from 

the  r e a c t i o n  med urn, was c o l l e c t e d  by f i l t r a t i o n  and r e c r y s t a l l i z e d  from 

e thano l  (604 y i e  d ) .  The r e s u l t s  o f  HPLC show a 90: lO r a t i o ,  mp. 182-184". 

- Anal.  Calcd. f o r  C20H16N202: C ,  69.94; H, 4.03; N, 18.83 

Found: C ,  69.62; H ,  4.00; N ,  19.00 

I R  (KBr ) :  3440, 3400, 3 3 1 5 ,  3200, 2210, 2 2 0 0 ,  1675, 1665, 1635,  1595,  1320, 

cmr' H-NMR (DMSO-d ) .  6 7.3-6 .8  (m,arom.), 6.66 (b r  s,NH2), 4 .31  (s,CH), 6 .  

4.28 (s,CH), 1.70 (s,CH ) ,  1.60 (s,CH3). 3 
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SYNTHESIS OF OXYGEN HETEROCYCLES FROM 2-ARYLIDENE-1,3-DIKETONES 

4-Methyl - 3  ,s -d ipheny l  -N-  (p-methy 1 benzyl  idene) -2- f  uranamine ( 9 ) .  - A m i x t u r e  

o f  equ imolar  amounts o f  2-methyl-l,3-diphenylpropenone (8-)!7 po tass ium cya- 

n i d e  and p - to lua ldehyde  was kept  s t i r r i n g  a t  room temperature f o r  5 days. 

The p r e c i p i t a t e  was c o l l e c t e d  and r e c r y s t a l l i z e d  from e t h a n o l .  A f t e r  a few 

days a second c rop  o f  furanamine, mp. 135-136" ,  was c o l l e c t e d  ( t o t a l  20% 

y i e l d ) .  

- Anal. Calcd. f o r  C25H21NO: C ,  85.47; H, 5.98; N, 3.98 

Found: C ,  85.69; H, 6.14; N ,  4.04 

- 1  
I R  (KBr): 1600, 1490, 1440, 1300, 1170, 1020, 810, 760, 690 cm. 

H-NMR ( C D C 1 3 ) : 6  

2.28 (s,3H,CH ) .  

3-Cyano-2-ethoxy-5-methyl-4,6-diphenylpyridine ( l o ) . -  To  a s o l u t i o n  o f  4 . 3  

mMol o f  2-methyl-1,3-diphenylpropenone (8)17 i n  

4 . 3  mMol o f  sodium e t h o x i d e  was added w i t h  s t i r r i n g  a t  room temperature.  

A f t e r  seve ra l  weeks s tand ing ,  a p r e c i p i t a t e  separated. I t  was cot l e c t e d ,  

washed w i t h  e thano l  and r e c r y s t a l l i z e d  f rom e thano l  (5% y i e l d ) ,  mp. 128- 

8.6 (s,lH,CH=N), 7.8-7.0 (m,lCH,arom.), 2.31 (s,3H,CH3), 

3 

10 m l  o f  d ry  e thano l ,  

130". 

- Anal. Calcd. f o r  C21H18N20: C ,  80.23; H, 5.77; N ,  8.93 

Found: C,  80.14; H, 5.96; N ,  8.83 

I R  (KBr):  2220, 1560, 1490, 1420, 1380, 1345,  1160, 760, 715,  705 cmT1 

H-NMR ( C D C l  ) : 6  

CH3), 1 .4  ( t , 3 H , C H  -CH20). 

7.5-7.0 (m,lOH,arom.), 4.43 (q,2H,CH3-C%O), 2 .0  (s,3H, 

-3 

3 
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