
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 24 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

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Preparative Isolation of Pyrrolizidine Alkaloids Derived from Senecio
Vulgaris
H. J. Segalla

a Department of Physiological Sciences, University of California School of Veterinary Medicine, Davis,
California

To cite this Article Segall, H. J.(1979) 'Preparative Isolation of Pyrrolizidine Alkaloids Derived from Senecio Vulgaris',
Journal of Liquid Chromatography & Related Technologies, 2: 9, 1319 — 1323
To link to this Article: DOI: 10.1080/01483917908060140
URL: http://dx.doi.org/10.1080/01483917908060140

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=t713597273
http://dx.doi.org/10.1080/01483917908060140
http://www.informaworld.com/terms-and-conditions-of-access.pdf


P R E P A R A T I V E  ISOLATION OF PYRROLIZIDINE ALKALOIDS 
D E R I V E D  FROM SENECIO V U L G A R I S  

H.J. Segall 
University o f  Cal i forn ia  

School o f  Veterinary Medicine 
Department of Physiological Sciences 

Davis. Cal i forn ia  95616 

ABSTRACT 

A l a rge  sca l e  method f o r  the i so l a t ion  of pyr ro l iz id ine  a lka lo ids  
has been adapted from a previously published ana ly t ica l  method. This 
method i s  a reverse  phase high pressure l i qu id  chromatography technique, 
u t i l i z i n g  a .005 M KH P O , ( p H  6 . 3 )  -- methanol so lvent  system. 
pyr ro l iz id ine  a lka lo i a s  derived from Senecio vulgar i s  (common groundsel) 
have been u t i l i z e d  in  t h i s  system. 

The 

INTRODUCTION 

Senecio vulgar i s  (common groundsel) i s  found in  many areas  of t he  world, 
including Northern Cal i forn ia") .  
pyr ro l iz id ine  containing p lan ts  (Senecio vu lga r i s ,  2. acobaea S .  longilobus) 
a n d  the  number of l ives tock  af fec ted  by these  tox ic  p l k i e i  us t o  
develop a high pressure l i qu id  chromatography ( H P L C )  i so l a t ion  technique 
adaptable t o  a va r i e ty  of Senecio  specie^(^'^'^). 

procedure t o  i s o l a t e  individual pyr ro l iz id ine  a l k a l o i d s ( 6 ) .  
discussed the  f e a s i b i l i t y  of using reverse phase H P L C  t o  i s o l a t e  py r ro l i z id ine  
a lka lo ids  from a va r i e ty  of spec ies .  This a r t i c l e  will  d i scuss  the  f e a s i b i l i t y  
of using prepara t ive  H P L C  t o  i s o l a t e  the  3 pyrro l iz id ine  a lka lo ids  (Ret rors ine ,  
Seneciphylline,  Senecionine) from 2. vulqar i s .  

Recently, an increase in  both the  

In a recent  a r t i c l e ,  my laboratory determined a reverse phase H P L C  

That a r t i c l e  

1319 

Copyright Q 1979 by Marcel Dekker, Inc. All Rights Keserved. Neither this work nor any part may be reproduced 
or transmitted in any form or by any means, electronic or mechanical, including photocopying, microfilming, 
and recording, or b y  any information storage and retrieval system, without permission in writing from the publisher. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
2
6
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



1320 SEGALL 

MATERIALS A I D  METHODS 
Senecio v u l g a r i s  was ob ta ined  f rom t h e  C l a r k  farm l o c a t e d  near  T u r l o c k ,  

The a l k a l o i d s  were ob ta ined  by r e f l u x i n g  t h e  ground d r i e d  p l a n t  C a l i f o r n i a .  
m a t e r i a l  w i t h  methanol f o r  a t  l e a s t  25 hours ( S o x h l e t ) .  The methanol was 

removed under reduced pressure,  t h e  e x t r a c t  s o l u b i l i z e d  w i t h  2N H,SOl,, and 

f i l t e r e d  (Whatman # l ) .  The a c i d  aqueous phase was e x t r a c t e d  w i t h  mixed hexanes 
and d i e t h y l e t h e r  t o  i n s u r e  removal o f  c h l o r o p h y l l  and waxes. Excess z i n c  d u s t  

was added t o  t h e  a c i d  aqueous phase t o  reduce any N-oxides o f  t h e  p y r r o l i z i d i n e  

a l k a l o i d s  and s t i r r e d  o v e r n i g h t  a t  room temperature.  The s o l u t i o n  was f i l t e r e d  
and t h e  pH ad jus ted  t o  9 w i t h  ammonium hyd rox ide .  

e x t r a c t e d  w i t h  ch lo ro fo rm,  washed w i t h  water ,  d r i e d  over  sodium s u l f a t e  and 
evaporated under reduced p ressu re .  

i n  e thanol  and f i l t e r e d  th rough  c e l i t e  t o  remove t h e  y e l l o w i s h  c o l o r .  

were then  r e c r y s t a l l i z e d  f rom e t h a n o l .  A 500 mg m i x t u r e  o f  p y r r o l i z i d i n e  
a l k a l o i d s  d i s s o l v e d  i n  110 m l  o f  methanol was t h e  usual  sample s i z e .  

500/C-18 reve rse  phase columns was u t i l i z e d .  

tometer  and reco rde r  which were u t i l i z e d  t o  i d e n t i f y  t h e  p y r r o l i z i d i n e  a l k a l o i d s .  
U t i l i z i n g  a f l o w  r a t e  o f  150 ml /min. ,  an i s o c r a t i c  g r a d i e n t  was r u n  w i t h  a 60% 
methanol-40%/.005 M potass ium phosphate ( .a05 M KH2P04) b u f f e r  (pH 6 . 3 ) .  

A 3% OV-17, E O / l O O ,  4 ‘  l o n g  column w i t h  an oven temperature o f  2 2 O ” C ,  was 

used w i t h  an LKB-9000 mass spec p l u s  computer hookup and p r i n t o u t  ( D i g i t a l  PDP-8) 

The a l k a l i n e  s o l u t i o n  was 

The p y r r o l i z i d i n e  a l k a l o i d s  were d i s s o l v e d  

They 

A Waters Assoc ia te  prep 500 system which has t h e  c a p a c i t y  f o r  two prep-  

Th is  system i n c l u d e s  a r e f r a c -  

A l l  HPLC peaks were analyzed by gas chromatography - mass spec t romet ry .  

RESULTS 

The f o l l o w i n g  separa t i on  was achieved by u s i n g  t h e  mixed p y r r o l i z i d i n e  

a l k a l o i d s  o f  5. v u l g a r i s .  

.005 M KH,PO, (pH 6.3) i s  i l l u s t r a t e d  i n  f i g u r e  1 .  The p y r r o l i z i d i n e  
a l k a l o i d s  Re t ro rs ine ,  S e n e c i p h y l l i n e  and Senecion ine e l u t e d  i n  t h e  customary 

f a s h i o n ,  w i t h  R e t r o r s i n e  e l u t i n g  f i r s t  ( P e a k # l )  f o l l o w e d  by  S e n e c i p h y l l i n e  
(Peak #2) ,  and Senecion ine (Peak # 3 ) .  My l a b o r a t o r y  has found i t  f e a s i b l e  t o  

c o l l e c t  t h e  i n i t i a l  R e t r o r s i n e  peak (Peak #1) and t o  r e c y c l e  t h e  S e n e c i p h y l l i n e  

and Senecion ine peaks. 
between S e n e c i p h y l l i n e  and Senecion ine (Peaks 2 and 3 )  i s  s u f f i c i e n t  t o  c o l l e c t  

pure samples o f  bo th  p y r r o l i z i d i n e  a l k a l o i d s  ( f i g u r e  1 ) .  When samples were n o t  
c o l l e c t e d ,  t h e  e l u a t e  was sen t  t o  waste t o  m in im ize  any a c c i d e n t a l  con tamina t ion .  

reve rse  phase column f o l l o w i n g  t h e  p r e v i o u s l y  desc r ibed  p rocedure (6 ) .  

i l l u s t r a t e s  t h e  p u r i t y  o f  Senecion ine which has a r e t e n t i o n  t i m e  of 15.5 min, 

u s i n g  t h e  a n a l y t i c a l  system(6) .  

An i s o c r a t i c  HPLC c o n d i t i o n  o f  60% Methanol - 40% 

On t h e  second pass th rough  t h e  2 columns, t h e  s e p a r a t i o n  

Samples f rom t h e  p rep  500 system were a l s o  checked on t h e  Waters A n a l y t i c a l  
F i g u r e  2 
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TIMElminutes) 

F i g u r e  1 A p r e p a r a t i v e  i s o c r a t i c  a n a l y s i s  o f  p y r r o l i z i d i n e  a l k a l o i d s  
d e r i v e d  f rom Senecio v u l q a r i s .  A 604: t le thanol -40% .005 N KH2POk 

(pH 6 . 3 )  s o l v e n t  system was used w i t h  two prep-500/C18 r e v e r s e  

phase columns p l u s  f l o w  r a t e  o f  150ml/min. 

o f  500 mg o f  p y r r o l i z i d i n e  a l k a l o i d s  d i s s o l v e d  i n  110 m l  o f  
methanol .  Peak #1 = R e t r o r s i n e ,  Peak # 2  = S e n e c i p h y l l i n e ,  

Peak # 3  = Senecion ine.  

The sample c o n s i s t s  

0 5 10 15 20 25 30 
TIME (minutes) 

F i g u r e  2 A l l  peaks i s o l a t e d  f rom t h e  p r e p a r a t i v e  r e v e r s e  phase system were 
checked on t h e  a n a l y t i c a l  r e v e r s e  system (Reference 6 ) .  The 

sample i l l u s t r a t e d  he re  i s  Senecion ine which has a r e t e n t i o n  t i m e  

o f  15.5 m inu tes .  
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DISCUSSION 
T h i s  paper has presented t h e  f i r s t  l a r g e  s c a l e  HPLC s e p a r a t i o n  o f  p y r r o l -  

i z i d i n e  a l k a l o i d s  d e r i v e d  from 5. v u l g a r i s .  The p y r r o l i z i d i n e  a l k a l o i d s  which 
have been i s o l a t e d  and p u r i f i e d  a r e  R e t r o r s i n e ,  S e n e c i p h y l l i n e ,  and Senecion ine.  

An impor tan t  advantage o f  u s i n g  a reve rse  phase p r e p a r a t i v e  system w i t h  
60% Methanol -40% .005 M KH2P04 (pH 6.3) i s  t h a t  s o l v e n t  c o s t s  may be k e p t  a t  
a minimum. 

t h e  r e c y c l e  mode. 
p r o h i  h i  t i v e .  

The q u a n t i t y  of s o l v e n t  used a t  150ml/min. i s  q u i t e  h igh ,  even u s i n g  

A t  t h i s  r a t e ,  t h e  c o s t  of most o rgan ic  s o l v e n t s  would become 

I t  i s  a d v i s a b l e  t o  p u r i f y  t he  i n i x t u r e  o f  p y r r o l i z i d i n e  a l k a l o i d s  p r i o r  t o  

The p rep  500 HPLC system l o a d i n g  them on to  t h e  HPLC t o  f a c i l i t a t e  separa t i on .  

uses o n l y  a r e f r a c t o m e t e r  t o  i d e n t i f y  v a r i o u s  peaks which i s  n o t  a r e f i n e d  system. 
There i s  a s p l i t t e r  i n  t h e  l i n e  f rom which a UV o r  f l o u r e s c e n t  d e t e c t o r  m i g h t  
be u t i l i z e d  t o  recon f i r i r i  t h e  presence o f  p y r r o l i z i d i n e  a l k a l o i d s  (218nm). 

and Senecionine peaks ( F i g u r e  1, Peaks 2 and 3 ) ,  as they  a r e  t o o  c l o s e  t o  

achieve p roper  s e p a r a t i o n  i n  the  i n i t i a l  pass th rough  t h e  system, 

recommend t h a t  t he  l a s t  p o r t i o n  (402) o f  t h e  Senecion ine (Peak 3)  be c o l l e c t e d  

on t h e  i n i t i a l  pass th rough  t h e  system, as i t  w i l l  n o t  be contaminated w i t h  

Senec iphy l l i ne .  

c o l l e c t e d  on t h e  second pass th rough  the  system, 

o f  100ml/min and 200ml/min and found these f l o w  r a t e s  t o  p r o v i d e  adequate 
separa t i on .  

and should n o t  be cons ide red  t h e  maximum f l o w  r a t e  which one may u t i l i z e  i n  t h e  

i s o l a t i o n  o f  p y r r o l i z i d i n e  a l k a l o i d s .  

i f  c o n s t a n t l y  dep ressu r i zed  and r e p r e s s u r i z e d  when changing n i t r o g e n  tanks .  

Waters-Associates o n l y  p rov ides  a 2 way v a l v e  which does n o t  a l l o w  t h e  o p e r a t o r  
o f  t h e  i ns t rumen t  t o  m a i n t a i n  cons tan t  p ressu re  on t h e  columns w h i l e  changing 

n i t r o g e n  tanks. To o b t a i n  maximum column l i f e ,  r e p l a c e  t h e  2 way b a l l  v a l v e  

w i t h  a 3 way b a l l  v a l v e  (Whitney-42XF2), as p ressu re  may be main ta ined  on t h e  
columns w h i l e  removing a l l  p ressu re  f rom t h e  n i t r o g e n  r e g u l a t o r  and tank .  

One cannot overemphasize t h e  impor tance o f  r e c y c l i n g  t h e  S e n e c i p h y l l i n e  

We do 

The remain ing 60% o f  t h e  Senecion ine (peak 3 )  should be 

We have a l s o  used f l o w  r a t e s  

The f l o w  r a t e  o f  150 ml /min i s  e a s i l y  handled i n  my l a b o r a t o r y ,  

The prep-500/C18 reve rse  phase bondapak columns a r e  sub jec ted  t o  s p l i t t i n g  

The d isadvantage o f  t h e  p r e p a r a t i v e  u n i t  i s  t h a t  i t  i s  n o t  engineered t o  

r u n  g r a d i e n t s ,  
an a n a l y t i c a l  HPLC u n i t  and then a f t e r  a few t r i a l s  determine t h e  p roper  con- 

d i t i o n s  f o r  p r e p a r a t i v e  HPLC. 

system i s  a p p l i c d b l e  t o  p y r r o l i z i d i n e  a l k a l o i d s  d e r i v e d  f rom o t h e r  p l a n t s .  

a b i l i t y  t o  app ly  t h i s  system t o  o t h e r  p y r r o l i z i d i n e  a l k a l o i d s  w i l l  a l l o w  t h e  
i s o l a t i o n  and i d e n t i f i c a t i o n  o f  many "new" p y r r o l i z i d i n e  a l k a l o i d s .  

The o p e r a t o r  must determine t h e  optimum range o f  c o n d i t i o n s  on 

My l a b o r a t o r y  i s  i n t e r e s t e d  i f  o u r  p r e s e n t  p rep  

The 
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