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or free g l u t a m i c  acid.  T h e  T r p  r ecovered  a f t e r  depro tec -  
t ion  a n d  e l i m i n a t i o n  of t h e  M e s n a  ® h a s  e x a c t l y  t h e  s a m e  
s p e c t r u m  as  free Trp .  

A s  t h e  c l eavage  r a t e s  were  v e r y  h igh ,  we t r i ed  a n  
e x p e r i m e n t  u s i n g  m o r e  d i lu t e  s o l u t i o n s  a n d  a lower  
m o l a r  excess  of M e s n a  ®. B O C A l a  d i s so lved  in  glacia l  
acet ic  ac id  w a s  c l eaved  w i t h  a 7 or  3.5 m o l a r  exces s  of  
M e s n a  ®. 

I n  t h e  f i r s t  case,  s p l i t t i n g  off  of  t h e  B O C  g r o u p  w a s  
a l m o s t  c o m p l e t e  a f t e r  a r e a c t i o n  t i m e  of  2 r a in  a n d  w a s  
ful ly  a c h i e v e d  a f t e r  5 rain.  I n  t h e  s econd  t r ia l ,  t h e  
c l eavage  w a s  n o t  c o m p l e t e  a f t e r  5 m i n  b u t  w a s  e f fec ted  
a f t e r  10 rain.  

T h i s  r e a g e n t  be ing  v e r y  e f fec t ive  w h e n  b o t h  p r o d u c t s  
are in so lu t ion ,  we dec ided  to  t r y  i t  in t h e  solid p h a s e  
p e p t i d e  s y n t h e s i s .  

A f i r s t  t r ia l  was  m a d e  w i t h  a p o l y m e r  b e a r i n g  0.4 
m m o l e s  of B O C  Gly /g ;  we used  a 7-fold m o l a r  excess  
of Mesna® (20% so lu t ion  in glacial  ace t ic  acid) a n d  a 
r eac t ion  t i m e  of 30 min .  

T h e  free a m i n o  g r o u p s  were d e t e c t e d  b y  a modi f i ca -  
t ion  of t h e  p r o c e d u r e  of DORMAN 5,6. T h e  c l eavage  of 
t h e  D e c  g r o u p  w a s  q u a n t i t a t i v e ,  u s i n g  t h e s e  condi t ions .  
As th i s  r e a g e n t  is safe,  e a s y  to  h a n d l e  a n d  does  n o t  

d e s t r o y  Trp ,  t h i s  p r o c e d u r e  is r o u t i n e l y  u s e d  in our  
l a b o r a t o r y  in  t h e  solid p h a s e  s y n t h e s i s  of p e p t i d e s  u p  
to  25 a m i n o - a c i d s L  

Rdsum& L ' a c i d e  m e r c a p t o  6 t h a n e  s u l f o n i q u e  es t  u t i -  
lis6 p o u r  d6pro t~ger  la  fonc t ion  a m i n e  des  t - b u t y l o x y -  
c a r b o n y l  ac ides  a m i n e s .  L a  r~act ibn ,  e x t r S m e m e n t  r ap ide  
en p h a s e  h o mo g ~ n e ,  a 6t6 app l iqu6e  ~ la  s y n t h ~ s e  de  
p e p t i d e s  en  p h a s e  solide.  
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Application of a Shift Reagent in Nuclear Magnetic  Resonance Spectroscopy of Esters.  An Approach 
for Simple  Identification and Simultaneous  Determination of Tocopherols  

T h e  use  of t r i s ( d i p i v a l o m e t h a n a t o ) e u r o p i u m  as  a d ra -  
m a t i c  sh i f t  r e a g e n t  in  N M R  w a s  r e p o r t e d  b y  HINCKLEY I 
a n d  SANDERS e t  al. 2 a n d  severa l  a p p l i c a t i o n s  of t h i s  re-  
a g e n t  in  o rgan ic  c h e m i s t r y  h a v e  been  desc r ibed  in sue-  
cess ion  8. T h e  u s e f u l n e s s  of  t h i s  r e a g e n t  in t h e  60 M H z  
a p p a r a t u s  for  s t r u c t u r a l  d e t e r m i n a t i o n  of  p o l y e n e  es te r s  
( and  e ther)  w a s  also ver i f ied  b y  t h e  p r e s e n t  a u t h o r s  for  
n o r m a l -  a n d  r e t r o - v i t a m i n  A d e r i v a t i v e s  ~. I n  o u r  case,  
o n l y  e x t r e m e l y  w e a k  or no c o - 0 r d i n a t i o n  b e t w e e n  t h i s  
r e a g e n t  a n d  c o n j u g a t e d  c a r b o n - c a r b o n  doub le  b o n d  w a s  
obse rved .  W e  n o w  r e p o r t  a f u r t h e r  e x a m p l e  in w h i c h  
m e t h y l  g r o u p s  a t t a c h e d  on  t h e  b e n z e n e  m o i e t y  of toco-  
p h e r y l  a c e t a t e s  c a n  be a s s igned  c o n f i d e n t l y  b y  u s i n g  t h i s  
r eagen t ,  a n d  we p ropose  s i m u l t a n e o u s  d e t e r m i n a t i o n  of 
t ocophe ro l s  t o g e t h e r  w i t h  t h e i r  i den t i f i ca t i on  b y  r ecord ing  
a N M R - s p e c t r u m  of t h e  a c e t a t e s  m i x t u r e .  

Table I. Chemical shifts (v) ~ and relative paramagnetic shifts (Av) ~ 
of tocopheryl acetates 

H ~ 7 6 

v (eps) A~, v Av v Av 

6-OAc 132.8 100.0 130.6 100.0 128.9 100.0 
5-Me 114.9 58.2 
7-Me 117.7 57.6 118.2 53.8 
8-Me 123.4 13.1 124.7 11,6 127.5 5.2 

A s  a r y l  m e t h y l s  in  t o c o p h e r o l s  h a v e  b e e n  k n o w n  to  
h a v e  s i m i l a r  c h e m i c a l  s h i f t  v a l u e s  a n d  p r a c t i c a l l y  o n l y  a 
s ing le  p e a k  w a s  o b s e r v e d  o n  a c o n v e n t i o n a l  N M R  r u n -  
n i n g  5, i t  is for  t h i s  r e a s o n  t h a t  a n o t h e r  a p p r o a c h  for a 
de f in i t e  c h a r a c t e r i z i n g  of t ocophero l s  in  v a r i o u s  b i n a r y  
s y s t e m s  w a s  d i s c u s s e d  s. O u r  o w n  f i n d i n g  n o w  i n d i c a t e s  
t h a t  t h e  d i f fe ren t ia l ly  recogn izab le  p e a k s  of t h e s e  a r y l  
m e t h y l s  do a p p e a r  s i m p l y  b y  c o n v e r t i n g  t h e  p a r e n t  phe -  

Table II. Relative paramagnctie shifts (Zlv) a of hydrogens and 
methyls on the phenol acetate moiety 

H Av 

o-H 70 ~: 8 
o-Me 56 ~: 3 
m-H 27 4- 5 
m-Me 5-13 
p-Me ca. 5 

Surveyed from the results on cresyl and tocopheryl acetates using 
a shift reagent Eu(DPM)3. Shift value of the acetyl group = 100.0. 

Measured from running of the carbon tetrachloride solution of the 
acetate on the Varian A 60-D (60 MHz) instrument, tetramethyl- 
silane being used as an internal standard. The second oxygen on 
the dihydropyran ring has little indication of co-ordination to the 
shift reagent under the experimental conditions (molar ratio of the 
reagent to the acetate = 1- -2 :3 .8) .  b Shift value of the acetyl 
group = 100.0. 
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nol ic  c o m p o u n d s  i n to  t h e i r  ace ta tes ,  t h e  chemica l  sh i f t  
of each  m e t h y l  g roup  be ing  d e t e r m i n e d  b y  us ing  t h e  sh i f t  
r e a g e n t  descr ibed  a b o v e  (Tab le  I). F r o m  t h e  e x p e r i m e n t a l  
r e su l t s  o b t a i n e d  on  cresyl  a ce t a t e s  (o, m, a n d  p) a n d  toco-  
p h e r y l  a ce t a t e s  (~, y, a n d  6), p a r a m a g n e t i c  sh i f t s  of 
h y d r o g e n s  a n d  m e t h y l s  loca ted  on  t h e  b e n z e n e  r i ng  of 
p h e n o l  a c e t a t e  a re  s u r v e y e d  in T a b l e  I I .  I t  is a p p a r e n t  
t h a t  p s e u d o c o n t a c t  o r ig in  is genera l ly  d o m i n a n t ,  t h o u g h  
some o t h e r  i n t e r a c t i o n  is also i n v o l v e d  in  t h e  case of 
t h e  m e t h y l  g roup ings  of t h i s  series. I t  is poss ib le  to  esti-  
m a t e  a m o l a r  r a t i o  or  e ach  c o n t e n t  of t o c o p h e r y l  a ce t a t e s  
in  m i x t u r e  b y  s imple  m e a s u r e m e n t  of a h e i g h t  r a t i o  of 
t he  r e spec t ive  ace ty l  p e a k s  or  of p e a k  areas  a t t r i b u t a b l e  
to  a ry l  me thy l s ,  if necessary .  F u r t h e r  de ta i l s  wil l  be  g iven  
e lsewhere  ~. 

ZusammenJassung. M e t h o d e  zur  g e n a u e r e n  Iden t i f i z ie -  
r u n g  yon  P h e n o l a c e t a t e n  wie Kresy l -  bzw.  Tocophery l -  
A c e t a t e n  d u r c h  N M R  m i t  S h i f t - R e a g e n z  E u ( D P M ) 3  u n d  
g le ichzei t iger  G e h a l t s b e s t i m m u n g  de r  Tocophe ro l e  in  de r  
Mischung.  
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l - H y d r o x y - N - m e t h y l a c r i d o n ,  e in  u n g e w 6 h n l i c h  s u b s t i t u i e r t e s  A c r i d i n - A l k a l o i d  aus  R u t a g r a v e o l e n s  z 

Acr id in -Alka lo ide  s ind  se i t  e t w a  zwanz ig  J a h r e n  als  
I n h a l t s s t o f f e  de r  R u t a c e e n  b e k a n n t  2,3. I h r e  B i o s y n t h e s e  
ver l / iuf t  n a c h  b i she r igen  K e n n t n i s s e n  aus  A n t h r a n i l s / i u r e  
u n d  dre i  A c e t a t - E i n h e i t e n  z u m  1, 3 - D i h y d r o x y - a c r i d o n  1 *. 
Aus  d ieser  Sch l i i s se l subs tanz  w a r e n  - bis  au f  e ine  Aus-  
n a h m e  - a l l e  b i she r  a u f g e f u n d e n e n  Alka lo ide  dieses Typs ,  
d u t c h  zus~Ltzliche K e r n h y d r o x y l i e r u n g e n ,  M e t h o x y l i e r u n -  
gen sowie E i n b a u  i sopreno ider  B a u e l e m e n t e ,  f o r m a l  ab-  
le i tbar .  

Die  ]3i ldung des  N - M e t h y l a c r i d o n s  2, welches  yon  
DREYER 5 aus  T h a m n o s m a  Tor t .  u n d  F rem.  isol ier t  wer-  
d e n  konn t e ,  i s t  dagegen  n u t  d u r c h  r e d u k t i v e  E n t f e r n u n g  
de r  b e i d e n  O H - G r u p p e n  in  I e rk l / i rbar .  
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Aus d e m  P e t r o l i i t h e r e x t r a k t  de r  W u r z e l n  y o n  Ruta 
graveoIens 1/isst s ich  s / i u l e n c h r o m a t o g r a p h i s c h  (Adsor-  
bens :  SiO 2, 0.2-0.5 m m  Merck,  E l u t i o n :  B e n z o l / & t h y l -  
a c e t a t  8 :2)  ein b i she r  u n b e k a n n t e r  I n h a l t s s t o f f  (Schmp.  
192-194 °) gewinnen ,  der  a u f g r u n d  se iner  s p e k t r a l e n  
E i g e n s c h a f t e n  8,~ e in  A c r i d o n - A b k 6 m m l i n g  sein muss .  
D u r c h  die S u m m e n f o r m e l  CI4HnNO= (m.s.), die d u n k e l -  
grfine FeC13-Reaktion °,8 sowie das  1 H - S i n g u l e t t  bei  
6 = 14.5 p p m  (peri-OH) u n d  das  3 H - S i n g u l e t t  be i  6 = 
3 . 8 p p m  ( > N - C H 3 )  e r g a b  s ich ft ir  das  Alka lo id  die 

S t r u k t u r  3. U V -  u n d  M a s s e n - S p e k t r e n  e n t s p r e c h e n  den  
L i t e r a t u r - A n g a b e n  9,1°. W e i t e r h i n  k o n n t e  die S t r u k t u r  
d u r c h  Vergle ich  m i t  a u t h e n t i s c h e m  Mate r i a l  iden t i f i z ie r t  
w e r d e n  n .  E x t r a k t i o n s m e t h o d e  u n d  f luoreszenzmikrosko-  
p ische  Loka l i s i e rung  i m  Gewebe  s i che rn  z= das  genuine  
V o r k o m m e n  des 1 - H y d r o x y - N - m e t h y l a c r i d o n s  in de r  
Pf lanze .  

Rdsumd. A p a r t i r  des rac ines  de Ruta graveolens, on a 
isol6 u n  a lcaloide  ac r idon ique ,  1 -hyd roxy -N-m6thy l - ac r i -  
done,  d o n t  la b io syn th~se  do i t  c o m p o r t e r  une  61iminat ion 
r6duc t ive  des O H - g r o u p s  en  C-1 e t  (2-3. 
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