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YELLOW MUSTARD OIL AS A LATENT QUINONE METHIDE: A CONVENIENT 

PREPARATION O F  p-HYDROXYBENZYL [ 14CICYANIDE 

by J e r z y  W .  J a r o s z e w s k i ,  J o s e p h  S z a n c e r ,  and  M a r t i n  G.  E t t l i n g e r  

(Chemica l  L a b o r a t o r y  11, The H .  C .  0rsted I n s t i t u t e ,  U n i v e r s i t y  

of Copenhagen, U n i v e r s i t e t s p a r k e n  5 ,  2100 Copenhagen 0, Denmark) 

Swmnary: Naturally derived p-hydroxybenzyl isothiocyanate, a hi ther to  

unconsidered example of the ra re  c lass  of s tab le  phydroxybenzylating agents, 

was used for  preparation of labelled phydroxybenzyl cyanide. 

Keywords: p-Hydroxybenzylation, quinone methides, mustard o i l s ,  crown ethers.  

L a b e l l e d  p -hydroxybenzy l  c y a n i d e  (I) h a s  b e e n  u s e d  i n  s e v e r a l  

e x p e r i m e n t s  on  b i o s y n t h e s i s  o f  t y r o s i n e - d e r i v e d  c y a n o g e n i c  g l u c o -  

s ides .  However, methods  described i n  t h e  l i t e r a t ~ r e l - ~  f o r  p r e -  

p a r a t i o n  o f  l 4 C - 1 a b e l l e d  - I l a c k  s i m p l i c i t y .  T h e r e f o r e  w e  d e v i s e d  

a new, more c o n v e n i e n t  p r o c e d u r e  for  p r e p a r a t i o n  of  t h i s  material  

f o r  o u r  s t u d i e s .  
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Benzy l  c y a n i d e s  are n o r m a l l y  o b t a i n e d  f rom t h e  c o r r e s p o n d i n g  

h a l i d e s  and  a l k a l i  m e t a l  c y a n i d e s .  However, p -hydroxybenzy l  

h a l i d e s ,  wh ich  are immedia t e  p r e c u r s o r s  o f  4-methylene-2 ,5-cyc lo-  

hexadien-1-one  ( q u i n o n e  m e t h i d e ,  11) , have  a p p a r e n t l y  n e v e r  been  

isolated owing t o  t h e i r  i n s t a b i l i t y , 6  and  h e n c e  p r o t e c t e d  or less 

react ive s u b s t r a t e s  mus t  b e  W e  f ound  t h a t  s t a b l e  9 , l O  

p-hydroxybenzyl  i s o t h i o c y a n a t e  ( m u s t a r d  o i l  o f  y e l l o w  m u s t a r d ,  11 

- 111) reacts  i n s t a n t l y  a t  room t e m p e r a t u r e  w i t h  p o t a s s i u m  c y a n i d e  

s o l u b i l i z e d  i n  a c e t o n i t r i l e  by  18-crown-6 t o  g i v e  I . T h e  m u s t a r d  
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hydrolyzed by 

By t h i s  means 

r a d i o c h e m i c a l  

[13C] o r  1 1 5 N  

which r e a c t s  

prove t o  be a 

b e n z y l a t i o n .  

o i l  III i s  r e a d i l y  a v a i l a b l e  from s e e d s  of Sinapis alba L. (common 

ye l low mus ta rd )  , w h i c h  c o n t a i n  l a r g e  amounts o f  g l u c o s i n o l a t e  El  
1 2 , 1 3  a s s o c i a t e d  t h i o g l u c o s i d a s e s  t o  g i v e  z. 

l a b e l l e d  I was p r e p a r e d  from [14Clcyan ide  i n  a 

y i e l d  of 4 4 % .  E v i d e n t l y  I c o u l d  be o b t a i n e d  from 

c y a n i d e  w i t h  l i k e  e f f i c i e n c y .  I n  o u r  o p i n i o n  g, 
n b a s i c  medium a s  a p-hydroxybenzyl h a l i d e ,  w i l l  

g e n e r a l l y  u s e f u l  r e a g e n t  f o r  o n e - s t e p  p-hydroxy- 

p-HYDROXYBENZYL ISOTHIOCYANATE (G). Yellow mus ta rd  f l o u r  

( d e f a t t e d  w i t h  p e t r o l e u m  e t h e r ;  150 g )  was e x t r a c t e d  w i t h  t h r e e  

500-ml p o r t i o n s  of b o i l i n g  9 0 %  methanol  and t h e  e x t r a c t s  evapo- 

r a t e d  a l m o s t  t o  d r y n e s s  in vacuo. The r e s u l t i n g  c r u d e  g l u c o s i n o l a t e  

( I V )  - was d i s s o l v e d  i n  1 l i t e r  of 0 . 2  M phospha te  b u f f e r  (pH 5.51,  

1 g of d e f a t t e d  mus ta rd  f l o u r  and 1 0 0  mg of a s c o r b i c  a c i d  added,  

and t h e  s o l u t i o n  cove red  w i t h  1 l i t e r  o f  e t h e r  and s t i r r e d  f o r  2 h 

a t  room t e m p e r a t u r e .  The e t h e r  l a y e r  w a s  s e p a r a t e d ,  t h e  aqueous 

s o l u t i o n  e x t r a c t e d  w i t h  two 500-ml p o r t i o n s  o f  e t h e r ,  and t h e  

e x t r a c t s  d r i e d  (MgS04) and e v a p o r a t e d .  The c r u d e  mus ta rd  o i l  was 

p u r i f i e d  by column chromatography on s i l i c a  g e l  i n  e t h e r - p e n t a n e  

(1:l) t o  g i v e  3.5 g of  g; m.p. 41-42OC (from p e n t a n e ;  l i t .  9 , l O  

m.p. 4 2 O C ) ;  v f z  3350, 2175, 2095 c m - l ;  

( O H ) ,  6.7-7.3 ( C 6 H 4 )  ppm. 

p-HYDROXYBENZYL CYANIDE ( L ) .  TO a SOlut  

mmol) and 0 . 5  g o f  18-crown-6 ( 1 . 9  mmol 

a s o l u t i o n  o f  1 0 0  mg o f  III ( 0 . 6 0 5  mmol 

6 c D c z 3  4 . 6 4  (CH2) , 5.3-5.4 

on o f  6 0  

i n  20  m 

i n  2 m l  

mg o f  KCN ( 0 . 9 2  

of a c e t o n i t r i l e ,  

of  a c e t o n i t r i l e  

w a s  added i n  one p o r t i o n .  A f t e r  5 m i n u t e s  t h e  s o l u t i o n  was 

e v a p o r a t e d  and t h e  r e s i d u e  chromatographed i n  e t h e r  on a s i l i c a  

g e l  column to  g i v e  7 0  mg (87% from G) o f  I; m.p. 70-71OC (from 

e t h e r - p e n t a n e ) ;  i d e n t i t y  conf i rmed  by I R  and 'H NMR s p e c t r a .  
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p-HYDROXYBENZYL [14CICYANIDE (r) . T O  a s o l u t i o n  O f  3 mg Of KCN 

(520 p C i )  and 30 mg o f  18-crown-6 i n  2 m l  of  a c e t o n i t r i l e ,  a 

s o l u t i o n  of  5 mg of  III i n  0 . 2  m l  of  a c e t o n i t r i l e  was added. A f t e r  

a d d i t i o n  of  5 mg of c o l d  I , t h e  s o l u t i o n  was a p p l i e d  t o  a p r e p a r a -  

t i v e  TLC p l a t e  ( s i l i c a  g e l )  and t h e  p l a t e  deve loped  t w i c e  w i t h  

e t h e r - p e n t a n e - a c e t i c  a c i d  ( 2 0 : 2 0 : 1 ) .  The a r e a s  c o n t a i n i n g  I w e r e  

l o c a t e d  under  UV l i g h t  and t h e  p r o d u c t  e x t r a c t e d  w i t h  e t h e r ,  an 

a d d i t i o n a l  5 mg of c o l d  1. b e i n g  added d u r i n g  t h e  i s o l a t i o n .  Y i e l d  

1 1 . 5  mg of  c r y s t a l l i n e  I (230 p C i  or  4 4 %  r a d i o c h e m i c a l  y i e l d ) .  The 

r a d i o c h e m i c a l  p u r i t y  of  t h e  p r o d u c t  w a s  confirmed by TLC i n  s e v e r a l  

s o l v e n t  sys t ems  fo l lowed  by s c a n n i n g  o r  a u t o r a d i o g r a p h y .  
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