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NOTE 

A CONVENIENT REGIO- AND STEREOSPECIFIC SYNTHESIS OF *H-LABELLED 
METHYL trans-CHRYSANTHEMATE 

Manouchehr Sal joughian 
Department o f  Medicinal Chemistry 
Is fahan Un ive rs i t y ,  Isfahan, I r a n  

Sunsary 

The m e t h y l  e s t e r  o f  t r a n s - c h r y s a n t h e m i c  a c i d  (a  c o n s t i t u e n t  o f  n a t u r a l  

p y r e t h r i n s )  has been reg io -  and s t e r e o s p e c i f i c a l  l y  deu te r ia ted  i n  t h e  o l e f i n i c  

(768D) and t h e  c y c l o p r o p a n e  r i n y  ( 6 7 % D )  p r o t o n s  i n  a one s t a g e  s y n t h e s i s  as 

shown by 'H nmr spectroscopy. 

K e y  W o r d s :  11 -2H],2,2-Dimethyl -3 - (2 -me thy l  p r o p [ l  -2H ]eny l ) cyc lop ropane  

ca rboxy l i c  a c i d  ester ,  synthesis, py re th r ins ,  i nsec t i c ides .  

The h i g h  i n s e c t i c i d a l  a c t i v i t y  and l o w  mammalian t o x i c i t y  o f  t h e  

p y r e t h r i n s  have encouraged t h e  development o f  syn the t i c  routes t o  a key parent 

acid, trans-chrysanthemic acid.' The inc reas ing  i n t e r e s t  i n  chrysanthemic ac id  

(1) i s  due t o  t h e  f a c t  t h a t  f l o w e r s  o f  Chrysanthemum c i n e r a r i i f o l i u m  ( f r o m  

which p y r e t h r i n s  and c i n e r i n s  are ext racted)  a re  not  r e a d i l y  a v a i l a b l e  and a l so  

because o f  t h e  growing use o f  p y r e t h r i n s  as domestic i n s e c t i c i d e s ?  Several 

syn theses  o f  c h r y s a n t h e m i c  a c i d  have appeared i n  t h e  l i t e r a t u r e . 2  I n  t h e  

present paper, we wish t o  repo r t  on t h e  synthes is  o f  t h e  methyl e s t e r  o f  t h i s  

i m p o r t a n t  a c i d ,  l a b e l e d  w i t h  d e u t e r i u m  i n  t h e  o l e f i n i c  p a r t  and t h e  

c y c l o p r o p a n e  r i n g .  [2,4-2H2]Methyl -4 -oxo -2 -bu tenoa teY  a p o t e n t i a l  u s e f u l  

i n t e r m e d i a t e  i n  t h e  s y n t h e s i s  o f  t h e  l a b e l e d  a c i d  was s t e r e o s e l e c t i v e l y  

p repared  i n  o u r  p r e v i o u s  s t u d y 3  t h r o u g h  t h e  o z o n o l y s i s  o f  [2,4-2H2] m e t h y l  

sorbate! Using t h i s  i n te rmed ia te  as t h e  s t a r t i n g  m a t e r i a l  and i sop ropy l  idene 
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t r i p h e n y l  phosphorane5 as i t s  complementary par tner ,  we prepared deu te r ia ted  

methyl trans-chrysanthemate s t e r e o s p e c i f i c a l l y  i n  662 y i e l d  by s imp ly  s t i r r i n g  

a m i x t u r e  o f  THF s o l u t i o n s  o f  t h e  [2,4-2H2]methyl -4 -0x0 -2 -bu tenoa te  (1  

equ iva len t )  and t h e  isopropyl  idene t r i p h e n y l  phosphorane (2.5 equ iva len t )  f o r  3 

h r  a t  10°C. 

1 

A c c o r d i n g  t o  K r i e f  etfi.', t h e  c h r y s a n t h e m i c  e s t e r  can a r i s e  f r o m  t w o  

isopropyl idenes, and t h e  y l i d  reac ts  both a t  t h e  carbonyl o f  t he  aldehyde and 

a t  t h e  ac t i va ted  carbon-carbon double bond. However, t h e  'H nmr spectrum o f  

t h e  d e u t e r i a t e d  compound, as compared w i t h  t h a t  o f  t h e  a u t h e n t i c  sample', 

confirmed t h e  r e g i o s p e c i f i c i t y  o f  t h e  deuterium through the  marked reduc t i on  i n  

i n t e n s i t y  o f  t h e  o l e f i n i c  and c y c l o p r o p a n e  r i n g  p r o t o n s  (Table) .  The 

s t e r e o s p e c i f i c i t y  o f  l a b e l l i n g  was a l so  conf i rmed through t h e  nmr data as shown 

i n  the  t a b l e  and compared w i t h  the  l i t e r a t u r e  values? Synthesis o f  2H-labeled 

p y r e t h r i n s  and c i n e r i n s  u s i n g  t h e  t a r g e t  m o l e c u l e  as an i n t e r m e d i a t e  i s  

underway f o r  f u r t h e r  s tud ies  on these insec t i c ides .  

Table: ' H  nmr data f o r  deuter ia ted*  and non-deuter ia te r* methyl 
trans-chrysanthemate (chemical s h i f t s  i n  ppm). 

aCH3 bCH3 'CH3 dH eH f~ - 0 ~ ~ 3  

( 5 )  ( s )  d(Jz1.4) dm(J27.8)t dd(Jz5 and 8) d ( J s 5 ) t  ( s )  

** 1.25 1.11 1 .ti9 4.91 2.1 1.37 5.67 

* 1.27 1.12 1.70 4.96' 2.1 1.40' 5.67 

t Resonance p a r t l y  obscured 

t S l i g h t  d i f f e r e n c e  i n  t h e  c h e m i c a l  s h i f t s  p r o b a b l y  due t o  t h e  d e u t e r i u m  
i so tope  e f fec ts .  
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