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Acid  h y d r o l y s i s  of compound II l e a d s  to s c i s s i o n  
of bond 4 - - 4 a  and f o r m a t i o n  of ~ - i n d a n d i o n y l h y d r o -  
c i n n a m i c  acid,  which has  been r e p o r t e d  in the l i t e r -  
a t u r e  [7]; this  is  a l so  f o r m e d  by ac id  h y d r o l y s i s  of 
III.  

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

1 - P h e n y l - 2 - c a r b a m i d o - l ,  2, 3, 4 - t e t r a h y d r o - 4 -  
a z a f l u o r e n - 3 ,  9 -d lone  (IIa).  5 g I was  su spended  in 
50 ml  conc.  HC1, and le f t  at  r o o m  t e m p e r a t u r e  fo r  
24 h r .  A f t e r  s o m e  t i m e  the m i x t u r e  tu rned  r o s e  
c o l o r e d .  The o r a n g e  p r e c i p i t a t e  was s e p a r a t e d  off, 
and washed  with wa te r ,  y i e l d  4.3 g. I t  was  r e c r y s t a l -  
l i z ed  f r o m  EtOH. 

I b - e  w e r e  s y n t h e s i z e d  s i m i l a r l y .  The tab le  g ives  
the p r o p e r t i e s  of the compounds  p r e p a r e d .  

ot - ( 3 - A m i n o i n d - 2 -  e n - l - o n e - 2 - y l )  b e n z y l m a l o n i c  
ac id  (III). 3 g I Ia  was  d i s s o l v e d  in 50 ml  I N NaOH, and 
the m i x t u r e  h e a t e d  on a w a t e r  b a t c h  unt i l  a m m o n i a  
evolu t ion  c e a s e d .  A f t e r  cool ing  the so lu t ion  was 
ac id i f i ed ,  when a r e d  p r e c i p i t a t e  f o r m e d .  Yie ld  2.4 g 
(70%), mp 173-174" (decomp}.  In r e c r y s t a l l i z i n g ,  
p r o l o n g e d  bo i l ing  has  to be avoided ,  in o r d e r  to 
avoid p o s s i b l e  changes  in the p roduc t .  Found:  C 68.02; 
H 4.68;  N 4.20%. Ca l cu l a t ed  fo r  C191115NO~: C 67.75; 
H 4.45;  N 4.15%. 

t - P h e n y l - 1 ,  2, 3, 4 - t e t r a h y d r o - 4 - a z a f l u o r e n - 3 ,  9 -  
d ione  (IV). A s u s p e n s i o n  of 3 g III in 30 rnl d i e thy -  

lene  g lyco l  was  hea ted  at  130-140 ~ unt i l  COz evolut ion  
was comple te ,  when the r e a c t i o n  p r o d u c t s  b e c a m e  
v i scous .  The IV f o r m e d  was  s e p a r a t e d  off, and 
washed ,  y ie ld  1.1 g (45r~.), rnp 239-240* (decomp) .  
Found: C 78.35; H 4.64;  N 5.07; 5.24a(. Ca lcu la t ed  
fo r  C18H13NO2: C 78,53; tI 4.76; N 5.08'i ' ,  
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CYANOETHYLATION OF TETRAHYDROFURAN 
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UDC 547.722 + 542.953 

It is shown that it is possible to carry out free radical cyanoethylation One of us  has  shown tha t  t e t r a h y d r o f u r a n p r o p i o n i c  
of tetrahydrofuran, to give the ni~ile of a-tetrahydrofu~anpropionic ac id  r a i s e s  the cot ton  p l a n t  y i e l d  if  p r i o r  to sowing the 
acid in 50-600]o yield, s e e d s  a r e  we t t ed  with a 5 �9 10 -~ to 5 . 10 -~ c o ncen -  
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t r a t ion  solut ion .  
The l i t e r a t u r e  [1] d e s c r i b e s  a 2 - s t a g e  syn thes i s  of 

the compound: condensa t ion  of fu r fu ra l  with ace t i c  
anhydr ide  by the P e r k i n  reac t ion ,  fol lowed by r e -  
duct ion of the r e s u l t a n t  f u r y l a c r y l i c  ac id .  The method 
i s  l abo r ious ,  and the y ie ld  of ac id  low. 

We dec ided  to s y n t h e s i z e  the ac id  by cyanoe thy -  
la t ing  t e t r a h y d r o f u r a n  with a c r y l o n i t r i l e ,  fol lowed by 
sapon i f i ca t ion  of the r e s u l t a n t  n i t r i l e  I. (It i s  not 
r u l e d  out  that  n i t r i l e  I, l ike  o the r  n i t r i l e s  [2] wil l  

--~+ ell2= CHCN , ~-O--~_CH2CH2CN H~O, 
I 

~O-'~_CH2c H2 COO H 

a l so  be a s t i m u l a n t  of cot ton p lant  growth.  ) The work  
was b a s e d  on p r e v i o u s l y  d e s c r i b e d  r e a c t i o n s  of a lky -  
la t ion  of t e t r a h y d r o f u r a n  and o the r  cyc l i c  e t h e r s  of 
o le f ins ,  in the p r e s e n c e  of r a d i c a l  c a t a l y s t s  [3, 4], 
and r e a c t i o n s  of addi t ion  of u n s a t u r a t e d  compounds  
to compounds  with an ac t ive  hydrogen  a tom [5 -7 ] .  

The cyanoe thy la t i on  of t e t r a h y d r o f u r a n  with a c r y l -  
o n i t r i l e  was  run  in s e a l e d  g l a s s  tubes at  190-210  ~ 
us ing  t e r t - b u t y l  p e r o x i d e  as  the c a t a l y s t .  Cyanoe thy l -  
a t ion  does  not take p l a c e  wi thout  a ca t a ly s t ,  n e i t he r  

a c r y l o n i t r i l e ,  and 0.4 g (0.0027 mole)  t e r t - b u t y l  p e r -  
oxide was hea ted  in s e a l e d  tubes at  190-200  ~ for  2 
h r .  Af t e r  d i s t i l l i ng  off the t e t r a h y d r o f u r a n ,  the r e s i -  
due was v a c u u m - f r a c t i o n a t e d  to give 2 g of a 1st  
c u t b p  7 8 - 9 0  ~ (8 ram), and 0.7 g o f  a 2 n d  c u t b p 9 5 -  
125 ~ (8 mm) .  The 1s t  cut  was r e p e a t e d l y  d i s t i l l e d .  
Bp 9 2 - 9 4  ~ (8 m m ) ; n D  2~ 1o4468. Found: C 67.10; 
H 9 . 2 0 ; N  10.85%. Ca lcu la t ed  for  CTH11NO: C 67.20; 
H 8.80; N 11.20%. The IR s p e c t r u m  showed bands  at  
2260 cm -~ ( C ~ N ) ,  1080 and 1180 cm -1 ( - - C - - O - - C - - ) .  

T e t r a h y d r o f u r a n p r o p i o n i c  ac id  (II), 4 g I was 
re f luxed  with 2.8 g KOH in 20 ml  EtOH for  10 h r .  
Af t e r  cool ing the p r o d u c t s  w e r e  ac id i f i ed  with d i lu te  
HC1, the KC1 f i l t e r e d  off, and the EtOH d i s t i l l e d  off 
unt i l  the m i x t u r e  s e p a r a t e d  into l a y e r s .  Then the 
oi l  was s e p a r a t e d  off, the w a t e r  l a y e r  t h r i ce  e x t r a c t e d  
with benzene,  oi l  and e x t r a c t s  bulked,  d r i e d  o v e r  
anhydrous  MgSO4, and d i s t i l l e d .  Yield  2 g (45%) 

20 t e t r a h y d r o f u r a n p r o p i o n i c  acid,  bp 187 ~ (55 ram), n D 
1.4590 [the l i t e r a t u r e  [1, 8] g ives  bp 123~ ~ (5 ram),  
nD22 1.4580], M (Rast)  150.8 {calculated 144). 
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