
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

PREPARATION OF SELENA- AND TELLURA PHTHALIC ANHYDRIDE
Jan Bergmana; L. Engmana

a Department of Organic Chemistry, Royal Institute of Technology, Stockholm, SWEDEN

To cite this Article Bergman, Jan and Engman, L.(1978) 'PREPARATION OF SELENA- AND TELLURA PHTHALIC
ANHYDRIDE', Organic Preparations and Procedures International, 10: 6, 289 — 290
To link to this Article: DOI: 10.1080/00304947809355052
URL: http://dx.doi.org/10.1080/00304947809355052

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947809355052
http://www.informaworld.com/terms-and-conditions-of-access.pdf


ORGANIC PREPARATIONS AND PROCEDURES I N T .  10(6), 289-306 (19'78) 
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PREPAFtATIOX OF SELEXA- AND T E L L W  PHTHALIC ANHYDRIDE 

Submit ted by Jan Bergman* and L. Engman 
(6/1/78) 

Department of  Organic Chemistry, Royal I n s t i t u t e  o f  Technology 
100 44 Stockholm, SWEDEN 

The h i t h e r t o  unknown, r e l a t i v e l y  s t a b l e  compounds s e l e n a  p h t h a l i c  an- 

hydride (=) and t e l l u r a  p h t h a l i c  anhydride (=) from p h t h a l o y l  c h l o r i d e  

(I-) have been prepared  by  a phase t r a n s f e r  technique  [D. L. Klayman and T. 

S.  G r i f f i n ,  J. Am. Chem. S o c . ,  2, 1-97 (1973)]. 
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EXPERIMENTAL 

A l l  t h e  r e a c t i o n s  were run under a hydrogen atmosphere t o  prevent  oxi-  
d a t i o n  o f  t h e  oxygen-sensi t ive s e l e n i d e  and t e l l u r i d e  i o n s .  A l l  m e l t i n g  
p o i n t s  are uncorrec ted .  I n f r a r e d  s p e c t r a  were obta ined  u s i n g  a Perk in  E l -  
mer 257 ins t rument .  Mass s p e c t r a  were obta ined  w i t h  an LKB 9000 mass spec- 
t r o m e t e r .  

Selena p h t h a l i c  anhydride ( I Ia ) . -  Sodium borohydride (4 .0  g ,  106 mmoles) 

was added a t  room tempera ture  t o  a w e l l - s t i r r e d  suspension o f  g r a y  powder- 

ed selenium ( 4 . 0  g ,  51 mmoles) i n  w a t e r  (50 m l ) .  Considerable  foaming (H2) 

occurred and t h e  selenium w a s  consumed i n  about 10 min. P h t h a l o y l  c h l o r i d e  

(10 g ,  50 mmoles) i n  t o l u e n e  (50 m l )  w a s  added through a dropping f u n n e l .  

The tempera ture  w a s  t h e n  r a i s e d  t o  60° a f t e r  a d d i t i o n  of te t rabutylammoni-  

um hydrogen s u l f a t e  (0.5 g ) .  A f t e r  6 h r s ,  t h e  phases  were s e p a r a t e d  and 
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t h e  organic l aye r  was washed wi th  sodium carbonate ( 5 % y  a q . ) .  Evaporation 

gave 6 . 5  g (61%) of  a r ed  product which could be r e c r y s t a l l i z e d  from C C 1 4 /  

hexane , mp . 112-113O : 

I R  vmr cm-l 1750(m) , 1690(vs ) ,  1605(w) 1585(m) 1450(rn) , 1325(m), 1270 

(w) 1240 (m) 1215(s ) ,  1 2 1 0 ( s ) ,  1 1 5 5 ( w )  1025(w) 9 7 5 ( w ) ,  91O(s) ,  880(w) 

8 4 0 ( s ) ,  790(m), 7 8 0 ( s ) ,  7 0 0 ( s ) ,  6 6 0 ( ~ ) ;  M.S. m/e ( r e l .  i n t e n s i t y )  214(13) ,  

213(6) ,  212(M+80Se, 6 8 ) ,  210(34),  209(12),  208(14) ,  1 5 6 ( 6 ) ,  1 3 2 ( 5 ) ,  104 

max 

( l o o ) ,  7 7 ( 7 ) ,  76(73) ,  75 (13) ,  74(15) 66(7)  , 50(40) .  

Te l lura  ph tha l i c  anhydride ( I I b ) . -  Sodium borohydride (4 .0  g ,  1 0 6 , m o l e s )  

w e s  added wi th  magnetic s t i r r i n g  a t  room temperature to a suspension of 

t e l lu r ium (5 .0  g ,  5 1  m o l e s )  i n  water (50 m l ) .  The mixture was heated t o  

40' whereupon a vigorous evolu t ion  of  gas ( H  ) s t a r t e d .  A l l  t h e  t e l l u r i -  

urn was consumed i n  about 1 5  min. Phthaloyl ch lo r ide  (10 g ,  50 m o l e s )  i n  

to luene  (50 m l )  was added through a dropping funnel.  

t e t r a b u t y l m o n i u m  hydrogen s u l f a t e  (0 .5  g )  t h e  mixture was l e f t  overnight 

without a d d i t i o n a l  hea t ing .  The organic l aye r  was separa ted  and washed 

with 5% aqueous sodium carbonate.  

(40%) of t e l l u r a  ph tha l i c  anhydride toge the r  wi th  a s m a l l  amount of  p tha l -  

ide .  The product could be r e c r y s t a l l i z e d  from hexane, mp. 127': 

I R  vmax cm 

( w ) ,  1260(m) , 1 2 0 0 ( s ) ,  1 1 9 O ( m )  , 1180(w) , 1150(w), 1035(w), 1020(w), 880( s )  , 
870(s ) ,  8 6 0 ( s ) ,  8 3 0 ( s ) ,  7 8 0 ( s ) ,  690(s ) ,  6 4 0 ( s ) ;  M.S. m/e ( r e l .  i n t e n s i t y )  

263(8) ,  2 6 2 ( ~  Te, 79) , 261(7 ) ,  260(75),  259(5) , 258(46) ,  257(20) ,  256 

(121, 2 5 4 ( 6 ) ,  234(5 ) ,  232(5) 206(12),  204(11) , 202(7) 130(6 )  128(10) 

2 

Af te r  add i t ion  o f  

Evaporation o f  t h e  so lvent  gave 4 . 1  g 

KBr -1 1770( s )  , 1 6 6 0 ( ~ ~ )  1575(s )  , 1 4 6 5 ( w ) ,  1440(m), 1340(w),  1310 

+ 130 

126(11) ,  1 0 5 ( 9 ) ,  104(100),  7 7 ( 7 ) ,  7 6 ( 6 ) ,  75 (13) ,  74 (12) ,  50(31) .  
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