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80 ml  xy lene  was d i s t i l l e d  off, and p e t r o l  e t h e r  added 
to the so lu t ion  a f t e r  cool ing .  A white  p r e c i p i t a t e  of 
Id fo rmed ,  and was  worked  up as  d e s c r i b e d  fo r  Ia .  
Yie ld  of Id 1.39 g (64%). A f t e r  r e c r y s t a l l i z i n g  f rom 
n -hep t ane  i t  had mp 115-116 ~ 

3-Methylsllatrane (Ib) and 3, 7-dimethylsilatrane 
(Ic). These were prepared similarly to Ia, from 
3-methyl- and 3, 7-dimethylboratrane respectively. 
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Cyclization of amides of cx-carbamido-~-(indan-1.3-dione-2-yl) 
hydrocinnamic acid gives 1-aryl-2-carbamido-1, 2, 3, 4-tetrahydro- 
4-azafloren-3, 9-dionc. Alkaline and acid hydrolysis of these 
compounds are investigated. 

Condensa t ion  of an a m i d e  amino  group  with a 
c a r b o n y l  g roup  has  been  but  l i t t l e  s tud ied  [ 1 - 3 ] .  
C y c l i z a t i o n  of this  k ind can give new types  of h e t e r o -  
c y c l i c  compounds .  We have  shown [4] that  conden-  
sa t ion  of 2 - a r y l i n d e n i n d a n - 1 ,  3 - d i o n e s  with ma lon ic  
d i a m i d e  g ives  a m i d e s  of a - c a r b a m i d o - f i - ( i n d a n - 1 ,  3-  
d i o n e - 2 - y l ) h y d r o c i n n a m i c  a c i d s  ( I a - e ) .  The r e s u l -  
tant  a m i d e s  I r e a d i l y  undergo  c y c l i z a t i o n  in ac id  
solu t ion ,  g iv ing  1 - a r y l - 2 - c a r b a m i d o - 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 i o n e s  ( I I a - e )  

I R l II Rl 

a ) R ] ~ R ~ H ;  b) Rj~NO~, R~=-H; c) Rj OCH~, R2=H; 
d)Rl=CI,  R2=H; e)RI---H, R2= CH3 

In the c a s e  in ques t ion ,  condensa t i ons  be tween  
a m i d e  and c a r b o n y l  g roups  a r e  f a c i l i t a t e d  by the 
s t e r i c  p r o x i m i t y  of the indandione  c a r b o n y l  group 

to the amido  group,  as  wel l  as  by the p o s s i b i l i t y  
of f o r m a t i o n  of an u n s t r a i n e d  6 - m e m b e r e d  r i ng  in 
II .  As was shown for  the e x a m p l e s  of N, N ' - d i s u b -  
s t i tu ted  I compounds ,  an i m p o r t a n t  r o l e  in t he i r  
cyc l i z a t i on  is  p layed  by the nuc leoph i l i c i ty  of the 
n i t rogen  a tom of the a t t ack ing  amido  g roup .  Thus,  
in g e n e r a l  I (R1 = H 1, R2 = CGHs) w h e r e  the b a s i c i t y  

of the n i t rogen  a tom is much d e c r e a s e d  due to the 
p r e s e n c e  of N-pheny l  g roups ,  is  not c y c l i z e d .  At  
the s a m e  t i m e  the N, N L d i m e t h y l  d e r i v a t i v e  Ie c y -  
c l i z e s  m o r e  r e a d i l y  than the N - s u b s t i t u t e d  I ( in-  
duc t ive  ef fec t  of N - m e t h y l  g roups ) .  IR and UV 
s p e c t r a  da ta  c on f i rm  the s t r u c t u r e  of compound II.  

The compounds  II p r e p a r e d  w e r e  submi t t ed  
to a lka l ine  and ac id  h y d r o l y s i s .  Unl ike  4 - a z a f l u o r -  
enones  [5, 6], subs t i t u t ed  t e t r a h y d r o - 4 - a z a f l u o r e n -  
3, 9 - d i o n e s  a r e  r e a d i l y  c l e a ve d  by a lka l i  a t  the 3 - -4  
bond.  The end p r o d u c t  of a lka l i ne  h y d r o l y s i s  is  c~- 
( 3 - a m i n o i n d - 2 - e n -  1 - o n e - 2 - y l ) - b e n z y l m a l o n i c  ac id  
(III), which i s  d e c a r b o x y l a t e d  when hea t ed  in d i e t h y l -  
ene g lyco l .  D e c a r b o x y l a t i o n  is  a c c o m p a n i e d  by i n t r a -  
m o l e c u l a r  acy l a t i on  of the f r e e  amino  group,  with 
r i ng  c l o s u r e  and f o r m a t i o n  of 1 - 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). 
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Formula 

C~gHNN203 
Cmllz3N305 
C2ol l,eN.~O4 
C~gH,aN2OzCI 
C2,H~sN~Oa 

(i3.02 
hg.l 1 
64.35 
73 04 

Found, % ~ Y i e l d ,  

4.34 8.80) - -  I 711381 4.40} '~'Sf) I -- 1 91 
3.~0 11.71 I -- [ t ~ l l  :~i01 IL57 I - I 8:, 
4.79 8.091 -- [ 08 96 I 4.57, I 8.04 t -- I 8.3 
3.75 8.10110.30~c,46.8 13.71 I z93 I lo.oel 88 
.,.30 8.2l I -- 172,81 ~5.2~ 8.09 / --  I 93 

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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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 -  


