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SUMMARY 

Naphthalene-d was ozon ized and t h e  perdeuteroozon ide  was d i -  
r e c t l y  conve r fed  t o  1, 2-benzenedicarboxaldehyde-d6 by  u s i n g  
d i m e t h y l s u l f i d e .  The perdeuteroozon ide  was a l s o  conver ted  t o  
1,2-benzenedicarboxaIdehydehyde-d th rough  a t h r e e  s tep  syn thes i s ,  
w i t h  t h e  f o l l o w i n g  in te rmed iaees :  2-formylbenzoic acid-d 
2 - fo rmy lbenzo ic  acid-d5 m e t h y l e s t e r  and 1,2-bis(hydroxymethyl-  
d ) benzene-d4. Both s y n t h e t i c  methods were desc r ibed  i n  d e t a i l .  
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INTROOU C T I O N  

There i s  a g rowing  i n t e r e s t  i n  pe rdeu te ra ted  compounds i n  spec t roscop ic  re- 

search, f o r  which now e x i s t  a v a r i e t y  o f  s y n t h e t i c  methods, I n  t h i s  a r t i c l e  t h e  

usage o f  ozone i s  i n t r o d u c e d  i n  t h e  "pe rdeu te ra t i on  chemis t ry " .  Ozone i n  combi- 

n a t i o n  w i t h  a l r e a d y  pe rdeu te ra ted  chemica ls  g i v e s  new p o s s i b i l i t i e s  i n  t h e  pre-  

p a r a t i o n  o f  i n t e r e s t i n g  pe rdeu te ra ted  m a t e r i a l s ,  

6 For t h e  s y n t h e s i s  o f  pe rdeu te ra ted  pentacene 1,2-benzenedicarboxaIdehydehyde-d 

was needed as t h e  s t a r t i n g  m a t e r i a l .  One p o s s i b l e  r o u t e  was t o  syn thes i ze  

1,2-benzenedicarboxa1dehyde-d6 f rom 1,2-benzene-d4 dicarboxamide N,N,N1,N1 t e t r a -  

m e t h y l  by r e d u c t i o n  w i t h  LiA1D4(1). However t h e  p r e p a r a t i o n  o f  t h i s  s t a r t i n g  

compound, by  ac id -ca ta l ysed  exchange o f  t h e  H ana log  w i t h  0 0, was n o t  succes fu l .  

The n e x t  a t tampt  was t o  syn thes i ze  t h e  1,2-benzene-d4 d i c a r b o x y l i c  a c i d  u s i n g  t h e  

method o f  Buu-HOT e t  I n  t h i s  case a l s o  was t h e  r e s u l t i n g  p roduc t  n o t  

t h e  expec ted  ac id .  A t tampts  were then made t o  p repare  1,2-benzenedicarboxalde- 

hyde-d6 ( V ) ,  f o l l o w i n g  t h e  method o f  B a i l e y  e t  a d 4 ) ,  Ozon iza t i on  o f  naphtha- 
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lene-d8 (I) gave 2- fo rmy lbenzo ic  acid-d6 (11) and a f t e r  e s t e r i f i c a t i o n  o f  I 1  w i t h  

methanol  2- forrnylbenzoic acid-d5 m e t h y l e s t e r  (111). 

benzene-d4 ( I V )  was o b t a i n e d  a f t e r  r e d u c t i o n  o f  I11 w i t h  L i A l D  

dicarboxaldehyde-d6 ( V )  a f t e r  o x i d a t i o n  o f  I V  w i t h  SeO ( 5 9 6 ) ,  The l a s t  method 

used was analogeous t o  t h e  method o f  Pappas e t  a l ( 7 ) ,  g i v i n g  1,2-benzenedicarbox- 

aldehyde-d6 ( V )  r e a d i l y  f rom naphthalene-dg u s i n g  ozone and d i m e t h y l s u l f i d e .  

1,2-8is(hydroxymethyl-d ) 2 

and 1,2-benzene- 
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0 1. 2. 0 D20,NaOD 3 ,CH30H ~ ; ~ ~ ~ ~ ~ C H 3 O H / D 2 ~ O 4  ~ 0 :: 0 cII :& 0 0  0 D 
I I 1  1.LiA1D4 I11 

2.H20 \ 1.03,CH30H ,; &Do 1.Se02,1500 D&&lI 

2. ( CH3) 2S D0<2. A 200' D 

O V  I V  

EXPERIMENTAL 

The a n a l y t i c a l  r e s u l t s  were o b t a i n e d  w i t h  t h e  f o l l o w i n g  i ns t rumen ts :  rn.p., 

M e t t l e r  FP5/51; mass spec t ra ,  AEI-NS 9 and Micromass 12; uv, Cary 14; ir, Unicam 

SP 1000, measured as a l i q u i d  between K B r .  Naphtha1ene-d8 and L i A l D  

purchaced from E. Merck, Darmstadt, Germany. 

were 
4 

2-Formylbenzoic acid-d6 (11): 

Naphthalene-d8 ( 5  9, 37 mmol.) i n  d r y  methano l  (100 m l . )  was ozon ized i n  24 h r s  

a t  -40 t o  -60°, u n t i l  t h e  s o l u t i o n  became c l e a r .  A f t e r  t h e  s o l u t i o n  was made f r e e  

o f  ozone by b u b b l i n g  oxygen th rough  i t ,  10% NaOD i n  020 ( 2 5  m l . )  was added t o  

t h e  s o l u t i o n  a t  -40'. Overn igh t  t h e  m i x t u r e  was a l l owed  t o  come t o  room tem- 

pe ra tu re .  

w i t h  DC1/D20, t o  y i e l d  6 g o i l ,  which was used w i t h o u t  f u r t h e r  p u r i f i c a t i o n  f o r  

t h e  n e x t  step. 

The s o l u t i o n  was then  r e f l u x e d  f o r  3 hr, coo led  and b r o u g h t  t o  pH 6 

Ir, 2130 cm-l,CDO; 2580 cm-l,CDOD. 

2-Formylbenzoic acid-d, m e t h y l e s t e r  (111): 
J 

I 1  ( 6  9, 38 mmol.) was heated  i n  a m i x t u r e  o f  d r y  benzene (40 m l . ) ,  d r y  methanol  

( 5 0  m l . )  and D SO 

m o l .  s ieves .  The s o l v e n t  was evaporated, t h e  r e s u l t i n g  o i l  taken up i n  d i e t h y l  

e ther ,  washed w i t h  Na CO s o l u t i o n  u n t i l  i t  was n e u t r a l ,  d r i e d  on Na SO and 

f i l t e r e d ,  The s o l v e n t  was evaporated, t h e  r e s i d u e  d i s t i l l e d ,  b.p. 180°/15 mm, 

y i e l d i n g  3.4 g o i l .  

(0.2 ml.) f o r  24 h r s  i n  a Soxh le t  e x t r a c t o r  f i l l e d  w i t h  3A/4A 
2 4  

2 3  2 4  

Ir, 2130 cm-l,CDO; 2580 cm-l,COOD was n o t  de tec tab le .  
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1,2-Bis(hydroxymethyl-d 4 benzene-d ~ (IV): 

I11 (3.4 g, 20 mmol.) i n  d r y  d i e t h y l  e t h e r  (100 m l . )  was s t i r r e d  under N2 and 

LiA1D4 (0.45 9, 11 mmol.) was added i n  5 p o r t i o n s .  

m i x t u r e  was worked up, y i e l d i n g  2.8 g o f  a w h i t e  s o l i d ,  m.p. 64.0'; l i t .  64.F- 

64.8' f o r  t h e  H analog, 

peaks. 

A f t e r  s t a n d i n g  o v e r n i g h t  t h e  

I r ,  i n  a K B r  d isk ,  3400 cm-l and 2540 cm-', b road 

1,2-Benzenedicarboxaldehyde-d6 (V): 

IV (0.55 g, 3.1 mmol.) and SeO 

t h e  water  was d i s t i l l e d  o f f .  The d r y  r e s i d u e  was heated  above 200°, t h e  d i s t i l -  

l e d  p roduc t  was taken  up i n  d i e t h y l  e the r ,  d r i ed ,  t h e  s o l v e n t  removed and t h e  

r e s i d u e  subl imed, y i e l d i n g  0.1 gr.  o f  a w h i t e  s o l i d ,  m.p. 55.1'; l i t .  53.2'; 56- 

57' f o r  t h e  H analog, 

C8D602; m/e l10,C7D50; m/e 82,C6D5; m/e 54,C4D3. 

(0.40 9, 3.6 mmol) were s l o w l y  heated  t o  150' and 2 

Ir, i n  a K B r  d i sk ,  2120 cm-l,CDO; mass anal.,m/e 140, 

1.2-Benzenedicarboxaldehyde-dG ( V ) :  

Naphthalene-d8 ( 5  g, 37 mmol.) i n  d r y  methanol  (100 m L )  was ozon ized i n  23 h r s  a t  

-50'. 

oxygen th rough  t h e  s o l u t i o n ,  d i m e t h y l s u l f i d e  (10 m1.,136 mmol.) was added t o  t h e  

ozon ide  a t  -50'. A f t e r  s t a n d i n g  o v e r n i g h t  t h e  s o l u t i o n  was worked up, y i e l d i n g  

1.9 g o f  a w h i t e  s o l i d ,  m.p. 54.4'. 

anal,, m/e 140; 110; 82; 54, t h e  same mass spectrum as above. 

Anal, ca l cd .  C,68.55; D,8,62; found C,68.24; 0,8.59 . 

The s o l u t i o n  became c l e a r  and a f t e r  i t  was made f r e e  o f  ozone, by b u b b l i n g  

I r ,  i n  a K B r  d i s k ,  2120 cm-',COO; mass 
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