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SYNTHESIS OF ~ , ~ , ~ ~ , ~ ~ - T E T R A T H I A [ ~ ~ ~ ] ( ~ , ~ ) N A P H T H A L E N o P H A N E  

F r a n c e s c o  B o t t i n o "  and Sebast tano P a p e a l a r d o  --------- ------- --------- ------- ---------- ---------- 
I s t i t u t o  D i p a r t i m e n t a l e  d i  Chlmica e Chi. i,:a I n d u s t r , a l e ,  h- 
v e r s i t j  d l  Catan ia ,  V i a l e  A .  D o r i a  i ,  95125 C a t . - - : a ,  I t a l y  

A b s t r a c t  - M t l d  o x i d a t i o n  o f  2,7-dinercapto-naphthalene under 

h i g h l y  d i l u t e  c o n d i t i o n s  has a f f o r d e d  t h e  title compound it), 
whlch has been found t o  e x i s t  i n  a s tepped c o n f o r m a t ~ o n .  

! 
Cons iderab le  c r y s t a l l o g r a p h ~ c  and H nmr ewdence  i n  [2.2]metacyclophanes has e s t a -  

1  
h l t s h e d  t h e  stepped n a t u r e  o f  t h e  r i n g  system. [ 2 . 2 ] ( 2 , 7 ) N a p h t h a l e n o p h a n e s  a r e  

c l o s e l y  r e l a t e d  t o  [2.2]metacyclophanes w i t h  r espec t  t o  t h e  relative stereocheml -  

s t r y  o f  t h e  constituent a r o m a t ~ c  r i n g .  R i g i d ,  s tepped,  con fo rma t tons  w c r c  i n  

2  
f a c t  found i n  [?.2](2,7)naphthalenophane (1) and 1 . 1 2 - d l  t h i a [ 2 . 2 ] ( 2 , 7 ) n a p h t h a I e e e -  

phane (&!,Is3 t h e  u n u s u a l l y  h l g h  f i e l d  s t r c n g t h  o f  t h e  a b s o r p t i o n s  due t o  t h e  i n t r s -  

- - a n n u l a r  hydrogen atoms being taken  a s  d i a g n o s t i c  f o r  such a c o n f o r r n a t ~ o n .  

"--."A I . .  A,." r.i"+II^E: , , snd 33-c -----rt ". - r -  ; z s  of  [ 2 . 2 ] ! ' , . 7 ! n a ? h t h a I z n n ? h a n e - l ,  1 !-+c- 

ne ( 3 )  have been a l s o  r e p o r t e d .  
4 - 

l ie  wish t o  r e p o r t  here t h e  s y n t h e s i s  of 1.?,11,12-tetrathia[2.2]i2,7)naphthaIee10- 

phane (41, a metacyclophane based on t h e  naphthalene nuc leus  and incorporating d i -  

s u l p h l d e  groups.  We f e l t  t h a t  t h e  s tudy  o f  p o l y s u l p h u r  b r i d g e d  metacyclophanes, a 



r e c e n t  c l a s s  o f  o r g a n i c  c o u l d  be o f  particular i n t e r e s t ,  ~n v i e w  o f  

a compar ison o f  t h e i r  s t r u c t u r e s  and p r o p e r t ~ e s  w i t h  t hose  o f  co r respond ing  meta- 

cyc lophanes h a w n g  hydrocarbon b r i d g e s .  

Compound (4) was syn thes i zed  i n  30-40% y i e l d  by m i l d  o x l d a t l o n  of 2,7-d imercapto-  

-naphthalene w i t h  i o d i n e  i n  benzene, under h i g h l y  d i l u t e  c o n d i t i o n s .  The p roduc t  

was  o b t s i n e d  as l i g h t  y e l l o w  pr isms,  m.p. 238-240' ( f r o m  c h l o r o f o r m ) ,  h a r d l y  so- 

l u b l e  i n  o rgan i c  s o l v e n t s .  

The mass spectrum (70  eV) o f  t h e  b i s - d ~ s u l p h ~ d e  ( 4 )  shows t h e  mo lecu la r  i o n  a t  m/e 
330 (base peak) and Fragmenta t ion  i ons  a t  m/e 314 (5%) and 282 (5%),  r e s u l t t n g  

f r o m  t h e  mo lecu la r  i o n  by subsequent l oss  o f  H S (me tas tab le  peak a t  about  m/e 
2  2  

259) and S, r e s p e c t i v e l y .  Symmetr ica l  splitting of  t h e  mo lecu le  leads t o  t h e  f r a g -  

ment a t  m/e 190 (16%), which loses  subsequent ly  two CS molecu les  t o  genera te  t h e  

f ragments a t  m/e 146 ( ? I % )  (metas tab le  peak a t  about  m/e 112) and 102 (14%) ( m e t a -  

s t a b l e  peak a t  about  m/e 7 1 ) .  

The 90 Mz 'H nnr  spectrum (C D NO.) o f  t h e  b i s - d i s u l p h i d e  ($1 a t  l O O D  shows r e * - -  
6 5  2 

nance p e a l s  a t  6 5.46 (4H, apparent  s ,  Hi 1 ,  7.78  (4H. 2d, J 8 . 8  and 1.6 H z ,  Hb), and 

8.00 (4H. d, J 8.8 Hz, H a )  I n s p e c t t o n  o f  mo lecu la r  models r e v e a l s  t h a t  1,2,11,12- 

- t e t r a t h i a [ 2 . 2 ] ( 2 , 7 ) n a p h t h a l e n o p h a n e  (4) shou ld  e x i s t  i n  a s tepped con fo rma t i on  

( 4 a ) ,  i n  which t h e  two ha l ves  o f  t h e  mo lecu le  a r e  a r ranged i n  two p a r a l l e l  p l anes .  - 
The u p f i e l d  s i g n a l  o f  i n t r a - a n n u l a r  hydrogen atoms, H i  S 5.46, suggest  t h a t  t hese  

p r o t o n s  e n p e r ~ e n c e  t h e  r i n g  c u r r e n t  shielding e f f e c t  o i  t h e  oppos ing  naphchaiene 

nuc leus ,  and p r o v i d e s  a s t r o n g  ev idence in f avou r  o f  t h e  stepped & confo rma t i on  

( 4 a ) .  T h i s  h i g h  f i e l d  a b s o r p t i o n  of i n t r a - a n n u l a r  hydrogen atoms w e l l  agrees w l t h  - 
those  f ound  f o r  t h e  co r respond ing  i n t r a - a n n u l a r  hydrogen atoms o f  compounds 

(H i  5 5.12) and (2)[6 5.00 (9-H and 10-H) and 5.52 (19-H and 20-H)].  The re fo re ,  i t  

appears t h a t  t h e  i n t r o d u c t i o n  of d i s u l p h i d e  units i n  a [2.2](2,7)naphthalenophane 

s t r u c t u r e  shou ld  n o t  change markedly t h e  s t e r e o c h e m i s t r y  o f  t h e  r e s u l t t n g  cyc lophs-  

ne, a l t hough  s m a l l e r  s t e r i c  i n t e r a c t i o n s  between t h e  oppostng naphtha lene m o l e t i e s  

c a n  be fo reseen because of  t h e  l a r g e r  va lue  o f  t h e  S-S bond l e n g t h  w t h  r e s p e c t  t o  

C-C and C-S bonds. 
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