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THE SYNTHESIS OF 0-NITROBENZAUIEHYDE-D 1 BY A MODIFIED BROWN-SUBBA- 

ROW REDUCTION, A SIMPLE ROUTE TO FORMYL DEUTERATION, 

W . G .  F i l b y  and K .  G z n t h e r .  

R e c e i v e d  on December 1 8 ,  1 9 7 2 .  

M A T E R I A L S  A N D  M E T H O D S  

Pormyl d e s t e r a t e d  o-n i t robenza ldehyde  has  been p r e p a r e d  u s i n g  a 

v a r i a t i o n  of t h e  Er o;.;n-Sub 5 a-i? ow r e d u c t i o n .  

The s y n t h e s i s  of o r t h o - n i t r o b c n z o l d e h y d e - d l ,  d e s p i t e  i t 5  ixpor- 

tance ii.: c ZSrjthstic i.)itC-r i a t e  ' and i n t e r e s t i n g  phoxochexii- 

s t r p  ', bvpe:-rs ro; xo :la ?en r e p o r t e d  3s4. During tiic c o u r s e  

of inTre:;,;;i;F';ioEs i r> to  i . 2 ~  - phutochemical  - rearrai igement  c e  found 
,>. 

it iiece:-c,'izy t n  S r c p e r e  t hc  s u b s t a n c e  i n  grain q u a n t i t i e s .  
<-.. 

J mtbod:; a v a i l s b l i :  ' two appea led  p a r t i c u l a r l y  on 

p o u n d s  of t h e i r  s i z p i i z i t y  and r e p o r t e d  y i e l d s .  The method o f  

Bencot t  2; 2.l ', c o n s i s t i n g  o f  exchange of tl;e b e n z y l i c  p r o t 3 r  of 

t h e  c o r r e s p o n d i n g  m o r p h c l i n o r i i t r i l e  ( I ) ,  chough r e p o r t e d  success-  

f u l  for iaetp.-acd para-n i t robenza ldehydes  f a i l e d  i n  o u r  hands w i t h  

t h e  o r t h o  isomer. 

m o r p h o l i n o n i t r i l e  
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Attempts  t o  decompose t h e  i n t e r m e d i a t e  iminiusl p e r c h l o r a t e  w i t h  

aqueous N a C S  ( t h e  r e a c t i o n  l e a d i n g  t o  i) yield.& a n  a r r e y  of 

f i f t e e n  p r o d u c t s  d e t e c t a b l e  by t . 1 . c .  

The second method, though r e p o r t e Z  s u c c e s s f u l  f o r  t h e  p r e p a r a t i o n  

o f  o r tho-n i t robenza ldehyde  fron? orthoni.srs’oenzog1 c h l o r i d e  a p p e a r s  

n o t  t o  have been s p p l i e d  t o  d e u t e z a t i o n  r v z - t i o n s .  The izethod 

c o n s i s t s  basicall. ,v of “dampj ~ I E ”  t h e  a c t i r i t , )  o f  L i i l E 4  S D  t h a t  

i) n i t r o  groups i-enain i n t a c t  and i i )  f u r t h e r  r e d u c t i o n  o f  th.2 

a ldehyde t o  primiiry a l c o h o l  does  nor; occiii-. The d e c r e a s e d  r e -  

d u c i c g  a c t i v i t x  results f r o n  c o n v c r s i o n  t o  ;he t r i - t - T t c u t o x F  

complex L i  ( ( C H j )  

w i t h  the a p p r o p r i a t e  a c y l  c h l o r i d e  a t  iov: t c . ; a p e r a t x e  t:? y i e l d  

t h e  al.dehyde i n  h i g h  y i e l d  . 

A l K .  The lafter i s  kben  allowed to r e a c t  

6 

The e x p e r i m e n t a l  p rocedure  described beiov: i s  t h a t  observe2  as 

b e i n g  o p t i m i s e d  v;ith r e g a r d  t o  y i e l d  o f  a i d e h y d r .  

Exp e r  i!n en t el. 

a ) Pr e p a r  a t i on o f 1 i t hium tr i- t e r t. bu  t oxy a l u  m i  :I od e 11 t e I- i d  e 

L i  (CO*(CH3)3) A 1 D  (111). 

D e s p i t e  t h e  p o s s i b i l i t y  of p r e p a r i n g  t h e  r e h g e n t  i n  s i t u  vie 

found it p r e f e r a b l e  t o  i s o l a t e  i t  i n  pure  f o r m  before u s e ,  n i - t ing  

t h a t  i n  s i t u  p r e p a r a t i o n s  u s u a l l x  l e d  t o  f o r m a t i o n  o f  i x p u r i t i e s ,  

p robably  due t o  r e a c t i o n s  o f  e x c e s s  uncomplexed L i  klD,, .  

L i t h i u s  aluminium d e u t e r i a e  (1 8 0.024 zcle) v x s  suspesced  i n  d r ~  

e t h e r  (20 ml) i n  a t h r e e  necked f l a s k  f i t t e d  w i t h  magnet ic  s t i r r e r  
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and condenser  and s t i r r e d  f o r  1 0  minutes .  To t h e  g r e y  s u s p e n s i o n  

t e r t - b u t a n o l  dl  (7.2 LCL = 0.072 male)  wv3s added d r o p a i s e .  Evolu- 

t i o n  of  g a s  and f o r m a t i o n  of a whi te  p r e c i p i t a t e  were observed.  

A f t e r  a f u r t h e r  1/2 hr s t i r r i n g ,  t h e  e t h e r  and e x c e s s  t e r t -  

butanol-dl  were remov?d by r o t a r y  e v a p o r a t i o n  and t h e  whi te  

complex s e p a r a t e d  and s t o r e d  i n  h d e s i - c a t o r  over  phosphorus 

pentoxi6e .  

b )  Reduct ion  

Or tho-n i t robenzoyl  c h l o r i d e  ( I Y )  (:t.71 g = 0 * 0 2  mole) was d i s -  

s o l v e d  i n  d r y  d i g l y a e  ( I 0  ml) 2nd i n  p l a c e d  i n  a roard-bottomed 

f l a s k  f i t t e d  w i t h  mognet ic  s t i r r e r ,  10% t empera ture  thermometer ,  

d r o p p i n g  f u m e 1  and a Gas in -and-out le t s .  The f l a s k  and c o n t e n t s  

\%;ere cooled  t o  - 80' C under  a cont inuous  f low of  dr5 n i t r o g e n  

and a s o l u t i o n  G f  I11 ( 5 . 9  g =0.024 mole) added d r o p z i s e  o v e r  a 

p e r i o d  of  .I hr. ?he i -esu l t i l lg  r e a c t i o n  mixture  was main ta ined  

a t  - 80' C f o r  24 5s and t h e n  al lowed t o  w a r I c  n a t u r a l l y  t o  room 

tempera ture  b e f o r e  subsequent  o p e r a t i o n s .  T h e r e a f t e r  t h e  c o n t e n t s  

were poured o n t o  D20 i c e ,  whereby aluminium hydroxide and o r g a n i c  

m a t e r i a l  consistS.ug l a r g e l y  of deuteroa ldehgde  and o r t h o n i t r o -  

benzoic  a c i d  ( d e r i v e d  from h y d r o l y s i s  of u n r e a c t e d  I V ) .  No o - n i t r o -  

b e n z y l i c  a l c o h o l  was p r e s e n t .  The former was e x t r a c t e d  in d i c h l o r o -  

methane, t h e  s o l u t i o n  r o t a r y  evapora ted  and f i n a l l y  i s o l a t e d  i n  

p u r e  form by column chromatographj  ( K i e s e l g e l  column; benzene 

e l u t a n t ) .  Yie ld  = 2,4 g = 78 jio. 

c)  A n a l y s i s  

Us ing  a column c h r o m a t o p a p h e d  sample a f t e r  vacuum s u b l i m a t i o n  we 

confirmed t h e  i d e n t i t y  o f  o u r  i s o l a t e d  product  by t h e  f o l l o w i n g  

means &)  t h i n - l a y e r  chromatography .- t h e  Rf v a l u e  o f  our product  

was i d e n t i c a l  w i t h  t h a t  of a u t h e n t i c  o-n i t robenza ldehyde  (0-NBA) 
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i n  s i x  d i f f e r e n t  s o l v e n t  sys tems.  

b)  gas-chromatography - t h e  r c t e n t i o n  t ime of o u r  product  w.s 

i d e n t i c a l  w i t h  t h a t  o f  a u t h e n t i c  o-;iBi 111 temperature-progranmed 

g a s  chromatogxaphy (5 ?b OV-225 column r d n n i n g  a t  80' p r o g r a m e d  

a t  L ? o / m m  to 220' C) 

c )  NGIi spec t roscop3-a  0.1 id s o l u t i o n  i n  showed no t r a c e  o f  on 
7 a l d e h $ d i c  p r o t o n  i n  t h e  range observed I n  t h e  c a s e  o f  o-LhA. 

We conclude tha t  t ne  method descr j .bed r e p r e s e n t s  a siziple and 

r a p i d  method f o r  p r e p a r a t i o n  o f  t 5 c  t i t l e  compound itvhich nay 

i.ndeed be more genera!ly appliccjb! e .  
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