
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 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

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Oxygen Transfer From Alcohols to the Thianthrene Cation Radical
Henry J. Shinea

a Texas Tech University, Lubbock, TX, USA

To cite this Article Shine, Henry J.(1994) 'Oxygen Transfer From Alcohols to the Thianthrene Cation Radical', Phosphorus,
Sulfur, and Silicon and the Related Elements, 95: 1, 429 — 430
To link to this Article: DOI: 10.1080/10426509408034264
URL: http://dx.doi.org/10.1080/10426509408034264

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=t713618290
http://dx.doi.org/10.1080/10426509408034264
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus, Sulfur. andSilicon, 1994. Vol. 95-96. pp. 429430 
Reorintr available directlv from the oublisher 

8 1994 OPA (Oversens Publishers Association) Amsterdam B. V. 
Published under licensi bv Gordon and Breach Science Publishers SA . ._ 

Fbbtocopyrng permilted ky license dnly Printed in the United States of America 

OXYGEN TRANSFER FROM ALCOHOLS TO THE THIANTHRENE CATION RADICAL 

HENRY J. SHINE 
Texas Tech Un ive rs i t y ,  Lubbock, TX 79409, USA 

Abst ract  Thianthrene c a t i o n  r a d i c a l  (Th") reac ts  c l e a n l y  w i t h  
a lcohols  and d i o l s  i n  a c e t o n i t r i l e  s o l u t i o n  con ta in ing  a 
hindered base. 
th ianthrene 5-oxide. 
t he  a lcohol  and d i o l  . 

Products f rom Th" are th ian th rene  and 
Other products vary w i t h  t h e  s t r u c t u r e  o f  

The r e a c t i o n  o f  th ianthrene ca t i on  r a d i c a l  (Th") w i t h  water was 

the  f i r s t  r e a c t i o n  o f  a c a t i o n  r a d i c a l  w i t h  a nuc leoph i l e  t o  be 

s tud ied  m e ~ h a n i s t i c a l l y . ~ - ~  

systemat ic study o f  t h e  analogous r e a c t i o n  o f  Th" w i t h  a l coho ls  has 

never been repor ted u n t i l  r e ~ e n t l y . ~  Reaction o f  Th" w i t h  a l coho ls  

i s  f a s t  i f  a moderate excess o f  t h e  a lcohol  i s  used. When c a r r i e d  

ou t  i n  a c e t o n i t r i l e  (CH3CN) so lu t i on ,  and i n  t h e  presence o f  t h e  

hindered base 2,6-di-tert-butyl-4-methylpyridine (DTBMP) t o  prevent  

ac id-cata lyzed react ions,  an a c y c l i c  o r  c y c l i c  a lcohol  (ROH) g i ves  

q u a n t i t a t i v e  y i e l d s  o f  products o f  t he  c lasses alkene R(-H), e the r  

ROR, and ( a f t e r  work up) amide CH3CONHR, whose d i s t r i b u t i o n s  depend 

on t h e  nature o f  R. A t  t he  same time, th ianthrene (Th) and 

th ianthrene 5-oxide (Tho) are formed i n  equal amounts. The oxygen 

atom i n  Tho comes from ROH, as shown w i t h  [180]cyclohexanol, and the  

amount o f  Tho i s  equal t o  t h e  sum o f  a l l  products de r i ved  from R. 

The course o f  r e a c t i o n  i s  i n t e r p r e t a b l e  on t h e  bas i s  t h a t  a 

5-alkoxythianthreniumyl i o n  i s  formed, shown symbo l i ca l l y  i n  eq. 1, 

and leads t o  e l i m i n a t i o n  and s u b s t i t u t i o n  reac t i ons  o f  t h e  sN1/sN2 

It i s  su rp r i s ing ,  then, t h a t  a 
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and EVE2 types, eq. 

react ion,  eq. 3. We have s tud ied  and now r e p o r t  reac t i ons  w i t h  

2. These equations are analogous t o  the  water 

\ \ 

/ f 
2 $*+  (Th") + ROH -> S: (Th) + S+-OR t H+ (1) 

\ 
(2)  

\ 
S+-OR -> S=O (Tho) + products 
/ / 

/ / I 
cyc loa lkanols  (c5-c8 and C12), alkan-2-01s (C3, C5, c6, c8), 

3-hexanol , neopentyl a lcohol ,  a number o f  benzyl a lcohols,  d l -  and 

(S)-1-phenylethanol, cyc lopenty l -  and cyclohexylmethanol, and the  

- exo- and &-borneols and norborneols. S i g n i f i c a n t l y ,  t he  major 

product from the  norborneols i s  n o r t r i c y l e n e .  

\ 
2 \So+ + H2O -> 8: + s=o + 2H+ (3)  

Acycl ic-g,g-diols,  c y c l i c  1 ,2-d io ls  and p inaco ls  a l so  r e a c t  w e l l  

w i t h  Th", again w i t h  a s to ich iometry  analogous t o  t h a t  o f  eq. 1-2. 

The g,g-diols undergo c y c l i z a t i o n  i n  e x c e l l e n t  y i e l d ;  e.g., 

1,5-pentanediol gave 98% o f  tetrahydropyran. 

1,2-diol gave cyclopentanone whereas t h e  t r a n s - d i o l  gave o n l y  

cyclopentene oxide. 

cyclohexane-1,2-diols. Among the  p inacols ,  rearrangement, epoxide 

format ion and o x i d a t i v e  cleavage were experienced. A l l  o f  these 

react ions,  except o x i d a t i v e  cleavage, gave a l so  t h e  a n t i c i p a t e d  

amount o f  Th and Tho and are understandable on t h e  bas i s  o f  

in t ramolecular  displacements o r  e l i m i n a t i o n s  i n  a f i r s t - f o r m e d  

hydroxyalkoxythianthreniumyl ion,  e.g., HO(CH2)50-( from 

1,5-pentanedi 01 . 
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