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THE USE OF TRIMETHYLSULFONIUM IODIDE I N  THE SYNTHESIS OF 
BIOLOGICALLY ACTIVE NITROXIDES 

* 
Elmer J .  Rauckman, Gerald M. Rosen and Mohamed B. Abou-Donia 

Department o f  Physiology and Pharmacology 
Duke Un ive rs i t y  Medical Center 
Durham, North Carol i na 2771 0 

We have been engaged i n  the  synthesis o f  several sp in  labeled ace ty l -  

cho l ine  

ace ty lcho l ine  analog, 4-trimethylaminomethyl-4-acetoxy-2,2,6,6-tetramethyl- 

p ipe r id inoxy l  iod ide  ( IV) .  

and we now repor t  t he  synthesis o f  t he  sp in  labe led  

I I1 
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4 Our i n i t i a l  syn the t ic  sequence used the  o r i g i n a l  Corey method i n  an 

attempt t o  ob ta in  the  desired oxirane intermediate (11) from the  parent 

ketone. Unfortunately,  t h i s  procedure f a i l e d  t o  y i e l d  the  desired product. 
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RAUCKMAN, ROSEN AND ABOU-DONIA 

A modification of t h i s  procedure- namely adding the  sodium hydride t o  a mix- 

ture of the ketone and tr imethylsulfinium i o d i d e  i n  DMSO- however, r e su l t ed  

i n  a s a t i s f ac to ry  y i e ld  of (11) .  

amine proceeded r ead i ly  t o  give the B-amino alcohol (111),  which upon 

ace ty la t ion  followed by methylation gave the desired ace ty lchol ine  analog 

(IV) in  good y ie ld .  We have found this procedure t o  be appl icable  t o  a l l  

spin labeled ketones o r  aldehydes without f e a r  of des t ruc t ion  of t he  

n i t roxide  function. 

R i n g  opening of t he  oxirane w i t h  dimethyl- 

EXPERIMENTAL 

The elemental ana lys i s  was obtained from M-H-W- Laboratories of 

Garden Ci ty ,  Michigan. 

5,5,7,7-Tetramethyl-l-oxa-6-azaspiro[2,5Joct-6-yloxy (11) .  

ution .of 6.59 (38 m o l e )  2,2,6,6-tetramethyl-4-piperidone-l-oxyl ( I )  and 

11.79 (57 mmole) of trimethylsulfonium iodide in  100 m l  of DMSO was added 

1.449 (60 m o l e )  of o i l  f r e e  sodium hydride over 1.5 hr. Af te r  the addi- 

t ion  was completed, t h e  mixture was s t i r r e d  a t  room temperature f o r  18 hr. 

T h i s  mixture was then warmed a t  60 f o r  1.5 hr and then poured in to  500 m l  

of a cold buffer so lu t ion  (NaH2P04) a t  pH 5.8. T h i s  so lu t ion  was ex t rac ted  

w i t h  chloroform. The chloroform so lu t ion  was washed with water,  dried over 

anhydrous magnesium s u l f a t e  and evaporated t o  dryness giving 4.09 (7'1%) of 

a red o i l  which s o l i d i f i e d  upon standing, mp 62-64 . The compound, mp 65 , 
has been obtained e a r l i e r  i n  38% y ie ld  by reac t ion  of I w i t h  diazomethane . 

To a cold so l -  

0 

0 0 

5 

4-Dimethylaminomethy1-4-ol-2,2,6,6-tetramethylpiperidinoxyl (111).  A 

so lu t ion  of 3.59 (19 mmole) of the oxirane (11) and 10 ml of dimethylamine 
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SYNTHESIS BIOLOGICALLY ACTIVE NITROXIDES 

0 

i n  20 m l  o f  methanol was heated i n  a sealed tube overn igh t  a t  60 . 
so lvent  and excess dimethylamine were removed i n  vacuo, g i v i n g  49 (91%) o f  

The 

a red  o i l ,  ir, 3500-3400 cm”. 

4-Trimethyl aminomethyl -4-acetoxy-2,2,6,6-tetramethylpiperidi nOxy1 iod ide  I v  

To a s o l u t i o n  o f  49 (17.5 mmle )  o f  t he  alcohol  (111) i n  25 m l  o f  methylene 

ch lo r i de  was added 2.449 (17.5 m o l e )  o f  t r ie thy lamine.  This mix tu re  was 

cooled i n  an i c e  bath and t o  t h i s  mix tu re  was added 1.25 m l  (18.38 m o l e )  

o f  ace ty l  ch lo r ide .  The reac t i on  was s t i r r e d  overn igh t  a t  room temperature 

and then washed w i t h  d i l u t e  sodium hydroxide. 

d r i ed  over anhydrous magnesium su l fa te ,  evaporated t o  dryness and chromato- 

graphed using neu t ra l  alumina type I and methylene c h l o r i d e  g i v i n g  49 (84%) 

The organic s o l u t i o n  was 

o f  red  o i l ,  i r  1750 cm-’. 

absolute ethanol, mp. 203-204 . 
7.32; N, 6.78. Found: C, 43.50; H, 7.59; N, 6.63. 

The methyl i o d i d e  s a l t  was r e c r y s t a l l i z e d  from 

Anal. Calcd f o r  C15H30N2031: C,  43.59; H, 
0 
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