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S c h e i k u n d i g  L a b o r a t o r i u m  d e r  V r i j e  U n i v e r s i t s i t  

Oe L a i r e s s e s t r a a t  174 .  Amsterdam-2..  The  N s t h e r l a n d s  

The  h i g h l y  s t e r i c a l l y  h i n d e r e d .  1 0 - m e s i t y l -  

- 9 - a r s a a n t h r a c e n e  (121 h a s  been  p r e p a r e d  

by p y r o l y s i s  of  t h e - d i h y d r o - p r e c u r s o r z .  

Due t o  s t e r i c  h i n d r a n c e  a t  t h e  1 0 - p o s i t i o n ,  

is is t h e  most s t a b l e  o f  a l l  known d e r i v a -  

t i v e s  of a r s a a n t h r a c a n e ;  even  t h e  D i e l s -  

A l d e r  r e a c t i o n  w i t h  m a l e i c  a n h y d r i d e  i s  

s l o w  and r e v e r s i b l e  a t  a m b i e n t  t empera -  

t u r e s ,  l e a d i n g  t o  t h e  9 .10 -adduc t  4. A t  

h i g h e r  t e m p e r a t u r e s ,  a n  a l t e r n a t i v e  O i e l s -  

A l d e r  r e a c t i o n  y i e l d s  t h e  1 .4 - adduc t  2, 

t h e  f i r s t  known d e r i v a t i v e  o f  a r s a n a p h t h a -  

l e n e .  The c a r b o n  a n a l o g  5 o f  ?'I g i v e s  t h e  

c o r r a s p o n d i n g  1,4-adduct I. 

It h a s  baen  shown t h a t  s u b s t i t u t i o n  i n  t h e  1 0 - p o s i t i o n  g e n e r a l l y  i n c r e a s e s  t h e  

1  
s t a b i l i t y  o f  t h e  9 - a r s a a n t h r a c e n e  s y s t e m  ( 1 1  t o w a r d s  d i m e r i z a t i o n  and polyme- 

r i z a t i o n Z s 3 .  More i n  p a r t i c u l a r ,  it h a s  been  o b s e r v e d  t h a t  s u b s t i t u e n t s  w i t h  a 

4  2 5 5 
b road  r a n g e  of e l e c t r o n i c  e f f e c t s  ( 2  R = H  , CH3 , C2HS2,  0CH3 , cl5. Br I do  

n o t  c o n f e r  s u f f i c i e n t  s t a b i l i t y  on  a t o  make it i s o l a b l e  a t  room t e m p e r a t u r e .  



7 whereas R-a ry l  [?, R-C H [ l b 1 6 ,  p-CH C H 7. p-CH30C6H4 I d o e s  so  i n  s p i t e  of 
6  5 3 6 4  

t h e  f a c t  t h a t  t h e  UV-spectra c l e a r l y  i n d i c a t e  t h a t  t h e  a r y l  g r o u p s  a r e  n e a r l y  

p e r p e n d i c u l a r  t o  t h e  t r i c y c l i c  s y s t e m r t h e  c o n c l ~ s i q n  has  been drawn t h a t  s t e r i c  

1  f a c t o r s  a r e  p r ~ d o m i n a n t  i n  de te rmin ing  t h e  s t a b i l i t y  of L .  
R = H  ' : 2 

I n  o r d e r  t o  c o r r o b o r a t e  t h i s  h y p o t h e s i s  and t h e r e b y  t o  o b t a i n  even more s t a 6 1 e  

d e r i v a t i v a s  of ?. it was d e s i r a b l e  t o  i n t r o d u c e  s t i l l  b u l k i e r  g r o u p s  R i n  t h e  

1 0 - p o s i t i o n  of 1. As a t t e m p t s  t o  s y n t h e s i z e  10-t -buty l -9-arsaanthracsne (1, 
8 

R - t - C  H I have f a i l e d  s o  f a r  , we under took  t h e  s y n t h e s i s  of 10-mes i ty l -9 -  4  9  

a r s a a n t h r a c e n e  [I&]. 

7 .  R e a c t i o n  of 2  w l t h  mesi tylmagnesium bromide i n  e t h e r / b e n z e n s  gave  3 (94% 

y i e l d s  m.o. 209-211°c; N N R  [COC13. 2n0cl :  7.50-6.50 [m, 20, a w l - H 1 ,  3.95 [ s ,  2. 

CH I ,  3.11 [ s ,  2, C H  1, 2.31 [ s ,  3, p-CH I ,  3-1 p.p.m. [ b s ,  6,  o-CH 11 a t  -20% 
2  2 3  3  

t h a  l a t t e r  s i g n a l  was s p l i t  i n  two: 3 . 0  [ s ,  3,  c-CH31 and 1 .32 p.p.m. [ s ,  3. 
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0-CH I; coalescence a t  O'C w i t h  a r o t a t i o n  b a r r i e r  of 13.8 kca l /mo l l .  When A 
3  

7  
was p y r o l i z e d  i n  a  f l o w  system a t  500°c i n  vacuo was obta ined i n  s u r p r i -  

s i n g l y  good y i e l d  (56%; m.p. 1 5 0 - 1 5 ~ ~ ~ i  UV [THFI, Amax ( l o g  ~ 1 :  386 sh [2.931. 

406 (3.611. 429 [3.951, 455 nm (4.081; NNR (COCl31: 8.65-8.50 (m. 2. a r y l -H I .  

7.85-7.67 [m, 2, a r y l -H I ,  7.42-7.22 [m, 4, a ry l -H I ,  7.05 [ s ,  2H. mes i ty l -H I .  

2.47 [s, 3. p-CH31, 1.67 p.p.m. [s, 6, 0-CH I; mass spectrum m/e: found 3 

358.0690, C H  AS: calcd.  358.07031. The longes t  wavelength abso rp t i on  of 2 
22 19 

6  
i s  4  nm more hypsochromic than  t h a t  of ?_b , i n d i c a t i n g  even f u r t h e r  reduced 

con juga t i on  between t h e  m e s i t y l  group and t h e  t r i c y c l i c  r i n g  system; apparent- 

l y ,  t h e  two o r t ho  methy l  groups enforce a p r a c t i c a l l y  perpend icu la r  p o s i t i o n .  

1 
The H  NNR abso rp t i on  o f  t h e  c r t h o  methy l  groups i s  s t r o n g l y  s h i f t e d  u p f i e l d  

due t o  t h e  s h i e l d i n g  e f f e c t  o f  t h e  arsaanthracene system; a  s i m i l a r  e f f e c t  

3 
has been observed f o r  t h e  r e c e n t l y  prepared carbon analog A o f  &,. 

I n  accordance w i t h  t h e  above-mentioned p r e d i c t i o n ,  12 proved t o  more s t a b l e  

than  2; i n  a  h i gh  vacuum system the  UV spectrum o f  a s o l u t i o n  of i n  THF 

remained a b s o l u t e l y  s t a b l e  f o r  weeks, whereas t h a t  of IJ i r r e v e r s i b l y  d imin ished 

a f t e r  a  few days. The r e a c t i o n  o f  w i t h  oxygen ( a i r ] ,  however, i s  i ns tan -  

taneous and n o t  n o t i c e a b l y  slower than  t h a t  o f  o the r  ?_; t h i s  pe rm i t s  t h e  conclu-  

s i o n  t h a t  o x i d a t i o n  o f  arsaaromat ic  compounds i s  i n i t i a t e d  by a t t a c k  of oxygen 

a t  t h e  a r sen i c  atom. 

As a  f u r t h e r  i l l u s t r a t i o n  of s t e r i c  h indrance as t h e  major cause of t h e  

h igh  s t a b i l i t y  o f  2, i t s  r e a c t i v i t y  i n  t he  D ie l s -A lde r  r e a c t i o n  w i t h  ma le ic  

anhydr ide i s  remarkably reduced. While a l l  o t he r  known d e r i v a t i v e s  of L a d d  

male ic  anhydr ide a t  p o s i t i o n s  9  and 10 i n  a  r e a c t i o n  which a t  room temperature 

i s  complete and more o r  l e s s  instantaneous, t h e  analogous r e a c t i o n  of t o 4  

i s  r e v e r s i b l e  and slow; t h e  k i n e t i c  and thermodynamic parameters o f  t h i s  

e q u i l i b r i u m  a r e  under i n v e s t i g a t i o n .  As d i s s o c i a t i o n  i s  favoured a t  h igher  



temperatures. $+is a i r - s s n s i t i v ~  because of t h e  f o r m a t i o n  o f  2; f o r  b o t h  

reasons we d i d  n o t  y e t  succesd i n  t h ~  p u r i f i c a t i o n  o f 4  by r e c r y s t a l l i z a t i o n  

o r  sub l imat ion ;  i t  was ob ta ined  i n  q u i t s  pure form by h e a t i n g  i n  vacuo t o  50°c, 

i n  o rder  t o  remova excess of m a l s i c  anhydr ide  (m.p. 124-126'~ [ IR [KBr l ! :  

1845,1770 Em-') NNR [COCl 1. 7.91-7.60 [m, 2, a r y l - H I ,  7.42-6.67 [m, 8, a r y l - H I ,  
3 ' 

5.06 and 3.34 CAB. J = 9 Hz. 2. =CHI. 2.73 [ s .  3. CH I, 2.37 [ s ,  3, CH31, AB 3  

1.12 p.p.m. [ s ,  3, CH31]. 

Above 165 '~ .  2 and m a l e i c  anhydr ide r e a c t  i n  an a l t e r n a t i v e  D i a l s - A l d e r  fa-  

s h i o n  a t  p o s i t i o n s  1 and 4 c f  under fo rmat ion  o F 2 ;  a t  h i g h e r  t m p e r a t u r e s ,  

t h i s  r e a c t i o n  i s  r e v e r s i b l e .  F o r  t h i s  reason, we have n o t  y e t  o b t a i n e d z  comple- 

t e l y  f r e e  o f  2, and t h e  a i r - s e n s i t i v i t y  of bo th  compounds has t h w a r t e d  a t t s m p t s  , 
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f o r  f u r t h e r  p u r i f i c a t i o n .  However, t h a  s t r u c t u r e  o f  5-fol lows unambiguously 

from i t s  Nf lR spectrum (CDCI ; compare a l s o  t h e  NMR spectrum of Ll: 8.49-8.31 
3 

[m, 1. H I. 7.82-7.20 [m, 3. Hbl. 7.07 [ s ,  2 ,  Hcl,  6.78-6.53 [m. 2, Hdl, 
a 

5.38-5.22 (m, 1, p r o b a b l y  He]. 4.42-4.24 [m, 1, p robab ly  Hf),  3.44, 3.14 

[AB p a r t  o f  ABXY, JAB = 9 Hz, JAX%JBy = 3.5 Hz, 2, H I, 2.43 [ s .  3. CH31, 
g 

1.79 [s, 3, CH31, 1.67 p.p.m. [s,  3, CH I. To o u r  knowledge, L i s  t h e  f i r s t  3 

known d e r i v a t i v e  o f  I - a r s a n a ~ h t h a l e n e .  

I n  t h e  anthracene system, 1 . 4 - a d d i t i o n  i s  seldom and r e s t r i c t e d  t o  cases w i t h  

s t e r i c  crowding i n  t h e  meso-pos i t i on lo .  I t  was t h e r e f o r e  o f  i n t e r e s t  t o  compare 

t h e  behav iour  o f  ?_c w i t h  t h a t  of i t s  carbon ana log  6. As t h e  O i e l s - A l d e r  

r e a c t i o n  of anthracanes occurs  a t  h i g h e r  temperatures t h a n  t h a t  of 1. t h e  s tep  

of 9 .10-add i t i on  between i a n d  m a l e i c  anhydr ide  t o  f o r m  t h e  carbon ana log  o f  

0 
4 was a p p a r e n t l y  by-passed, a t  165 C, L w a s  formed [m.p. 1 8 7 - 1 8 8 ' ~ ~  I R  [ K B r l :  - 
1860, 1780 cm- l i  UV [C2H50HI, hmax ( l o g  ~ 1 :  291 (3.841. 279 (3.971, 269 [3.931. 

254 nm [4.011; NMR [COCl31: 7.90-7.70 (m. 2, a r y l - H I ,  7.50-7.10 [m, 3, a r y l - H I ,  

7.04 (3, 2, HCl,  6.80-6.57 [m, 2, Hdl, 4.78-4.58 (m, 1,  He?], 4.33-4.11 Lm, 1. 

H f ? l .  3.47, 3.22 [AB p a r t  of ABXY, JAB = 9 Hz, JAX?':JBy = 3.5 H z .  2, Hgl.  2.42 

(9, 3, CH31. 1.83 ( 8 ,  3, CH31, 1.69 ( s ,  3. CH31i on h e a t i n g  above i t s  m e l t i n g  

p o i n t .  I was r e c o n v e r t e d  t o  j., 
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