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sche in t  die Bande  der  K a r b o n y l g r u p p e .  A j m a l i n  wurde  
d u t c h  Abbau  m i t  Selen in I n d - N - m e t h y l - h a r m a n  fiber- 
geft ihr t .  D u t c h  Ka l i schmelze  1/isst sich A j m a l i n  in eine 
k r i s ta l l ine  Base (in kle iner  Meng¢), eine s t ickstoffre ie  
S/iure und  Indol-2-Karbons~ure aufspa l ten .  Auf  Grund  
dieser  Spal t s t i icke  wurde  eine m6gl iche  S t r u k t u r f o r m e l  
fiir A j m a l i n  d iskut ie r t .  

Rdsumd 

Cet ar t ic le  d4cr i t  une m6 thode  sans ambigu i t6  pour ]a 
synth~se  des 3 : 4 :8  : 9 - t6 t r am6thoxy-  e t  3 : 8 : 9-trim~- 
t hoxy - f l -b r azanqu inone .  

S y n t h e s i s  of  3: 8 :  9 - T r i r n e t h o x y -  and  3:  4 :  8 :  9 -  

T e t r a m e t h o x y - f l - B r a z a n q u i n o n e  

I~OSTANECKI and  his coworkers  p r epa red  3 : 8: 9-tri- 
m e t h o x y - f i - b r a z a n q u i n o n e  (I, R = H,  m.p.  260°C) 1 and  
3 : 4 : 8 : 9 - t e t r a m e t h o x y - f l - b r a z a n q u i n o n e  (I, R = OCH3, 
m.p.  264°C) ~ by  the  o x i d a t i o n  of 3 : 8 : 9 - t r i m e t h o x y - 6 -  
h y d r o x y -  and  3 : 4 : 8 : 9 - t e t r a m e t h o x y - 6 - h y d r o x y - f l - b r a -  
zan r e spec t ive ly  wi th  ch romic  acid. I n  an  ear l ie r  com-  
munica t ion ,  a synthes is  of (I, R = H) was descr ibed ~. 
An  i n d e p e n d e n t  m e t h o d  of syn thes i s  of the  two  above-  
m e n t i o n e d  qu inones  is now repor ted .  
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6 : 7 - d i m e t h o x y e o u m a r a n o n e  4 was c o n v e r t e d  in to  6 : 7- 
d i m e t h o x y - 2 - o x i m i n o c o u m a r a n o n e  (m.p. 194 °) and  then  
hydro l i zed  to  2 -hydroxy-3  : 4 : d i m e t h o x y p h e n y l g l y o x a l i c  
acid  (m.p.  178°C; m e t h y l  ester ,  m.p.  99-100°C).  T h e  
l a t t e r  on t r e a t m e n t  w i t h  acet ic  a n h y d r i d e  gave  6: 7- 
d i m e t h o x y c o u m a r a n d i o n e  (II ,  m.p.  153°C). On in te r -  
ac t ion  w i t h  m - b r o m o a c e t o v e r a t r o n e  in presence  of sod ium 
e t h o x i d e  this  a f forded  e thy l  6: 7 - d i m e t h o x y - 2 - v e r a t r o y l -  
c o u m a r o n e - 3 - c a r b o x y l a t e  ( I I I ,  R=C2Hs ,  m.p.  99-101°C). 
The  cor responding  acid  ( I I I ,  R = H,  m.p .  205°C) on 
cyc l i sa t ion  t h r o u g h  the  ac id  chlor ide  fu rn i shed  (I, 
R =  OCH3, m.p .  265°C) pur i f i ed  by  s u b l i m a t i o n  in 
v a c u u m .  The  i d e n t i t y  was conf i rmed  b y  eo lour  reac t ion  
and  b y  r e d u c t i v e  a c e t y l a t i o n  to 3 : 4: 8 : 9 - t e t r a m e t h o x y -  
6: 11-d iace toxy- f l -b razan  (m.p.  235°(2)2. 

Analogous ly ,  6 - m e t h o x y c o u m a r a n d i o n e  5 was con- 
v e r t e d  in to  e thy l  6 - m e t h o x y - 2 - v e r a t r o y l c o u m a r o n e - 3 -  
c a r b o x y l a t e  (m.p. 127-128°C).  The  re l a t ed  acid  [m.p. 
208~C) on cyc l i sa t ion  gave  ( I ,R = I-I, m.p.  262°C) iden-  
t ica l  w i th  t he  spec imen  syn thes ized  earl ier .  
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T h e  S t e r e o c h e m i s t r y  of the R e a c t i o n  of Nitrous 
Ac id  w i t h  C y c l o h e x y l a m i n e s  

BARTON and I{OSENFELDER 1 have  obse rved  t h a t  ionic 
e l imina t ion  reac t ions  i n v o l v i n g  subs t i t uen t s  on adjacent 
ca rbon  a toms  in a cyc lohexane  d e r i v a t i v e  p roceed  most 
read i ly  when  the  two  subs t i t uen t s  fo rm polar  bonds 
( tha t  is t he  two  ca rbon  a toms  and  the  two  subst i tuents  
i n v o l v e d  are  in one plane) .  T h e y  h a v e  also po in t ed  out 
t h a t  t he  f o r m a t i o n  of olefines b y  the  ac t ion  of nitrous 
acid  on p r i m a r y  amines  shows the  same  geomet r i c  spe- 
c i f ic i ty  and  c i ted  m e n t h y l a m i n e s  as examples .  

We  h a v e  found tha t ,  on the  basis of t he  concept  of 
po la r  and  equa to r i a l  bonds,  t he  b e h a v i o u r  of cyclo- 
h e x y l a m i n e s  wi th  n i t rous  acid  can be cor re la ted  as 
follows : 

W h e n  the  amino  group  forms an equa to r i a l  bond the 
ma in  reac t ion  p r o d u c t  is the  co r respond ing  a lcohol  with 
the  h y d r o x y  group  equa to r i a l  ( tha t  is no WALDEN 
invers ion  t akes  place).  

W h e n  the  amino  group  is l inked  b y  a po la r  bond, 
cons iderable  a m o u n t s  of cyc lohexenes  are fo rmed  along 
wi th  a m i x t u r e  of b o t h  ep imer ic  forms of t he  alcohol 
( tha t  is WALDEN invers ion  occurs).  

We  h a v e  t es ted  these  rules for a n u m b e r  of cyclohexyl-  
amines  (Table I, n). The  c o n f o r m a t i o n  of cyclohexyl-  
amines  and  cyc lohexano l s  was  d e t e r m i n e d  in most 
cases on the  basis of t he  o b s e r v a t i o n  t h a t  sod ium and 
a lcohol  r educ t ion  of a ke tone  or  an ox ime  leads pre- 
d o m i n a n t l y  to the  t h e r m o d y n a m i c a l l y  more  stable 
ep imer  of t he  cor respond ing  a lcohol  or  amine  2. Cyclo- 
hexano l s  and c y c l o h e x y l a m i n e s  p roduced  by  such 
r educ t ion  should  the re fore  in genera l  h a v e  the i r  hydroxy 
and  amino  groups  e q u a t o r i a l l y  bonded,  while  catalyt ic 
r educ t ion  in presence  of p l a t i n u m  in acid  med ia  should 
m a i n l y  afford ep imers  in which  the  h y d r o x y  and the 
amino  groups  will  be  polar  l inked.  

HfJCKEL and  coworkers  3 h a v e  car r ied  ou t  epimerizat ion 
e x p e r i m e n t s  w i t h  decalols .  On the  basis of the i r  work 
the  equa to r i a l  pos i t ion  can be ass igned to  t he  hydroxy 
and  the  a m i n o  groups in t he  fo l lowing compounds:  
t rans-a-deca lo l ,  m.p.  63 °, t r ans -a -deca ly lamine ,  m.p. 
- - 1  °, t rans-f l -decalol ,  m.p.  75 °, t rans-f l -decalylamine,  
m.p.  15 °. 

The  d a t a  p re sen ted  in tab les  I and  I I  t e s t i fy  to the 
v a l i d i t y  of t he  rules pos tu l a t ed  by  us. As the  result  of 
t he i r  s tudies  on the  ac t ion  of  n i t rous  acid on deca~yl- 
amines  H0CKEL and  coworkers  found  t h a t  those  trans- 
deca ly lamines  t h a t  are o b t a i n e d  by  the  sod ium and 
a lcohol  r educ t ion  of ox imes  r eac t  w i t h  n i t rous  acid to 
afford decalols  t h a t  are  p r e d o m i n a n t l y  p roduced  by the 
sod ium and  a lcohol  r educ t ion  of decalones  3. I t  should be 
n o t e d  t h a t  th is  rule is t he  s a m e  as t he  rule  described 
above  in t e rms  of po la r  and  equa to r i a l  bonds.  
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