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Cactaceae Alkaloids VIII. N-Methyl-4-Methoxyphenethylamine from Lepidocoryphantha runyonii 
(Br. and R.) Backbg. 

Lepidocoryphantha runyonii (Br. and  R.) Backbg .  
( s y n o n y m :  Coryphantha runyonii Br. a n d  R.) a n d  t he  
on ly  o the r  species of th i s  genus,  L. macromeris (Eng.).  
Backbg.  (T.) are t he  on ly  c a c t i  k n o w n  to  con t a i n  t he  
a lka lo id  m a c r o m e r i n e  t, 2 

I n  a r ecen t  i nves t i ga t i on  3, w i t h  t he  ob jec t  to  d iscover  
p o t e n t i a l  precursors  of macromer ine ,  we showed t h e  
presence  in L. runyonii also of t y r a m i n e ,  h o r d e n i n e  
and  N-methy l -3 ,  4 - d i m e t h o x y p h e n e t h y l a m i n e  t o g e t h e r  
w i t h  some m i n o r  u n k n o w n  componen t s .  W e  h a v e  n o w  
ident i f ied  one of these  u n k n o w n  c o m p o u n d s  as N - m e t h y l -  
4 - m e t h o x y p h e n e t h y l a m i n e ,  a c o m p o u n d  p rev ious ly  n o t  
k n o w n  to  occur  in  na tu re .  I t s  i d e n t i t y  was e s t ab l i shed  as 
follows. 

The  a lkaloids  were e x t r a c t e d  f rom fresh L. runyonii 
and  pur i f ied  3, care  be ing  t a k e n  n o t  to  loose a n y  vola t i le  
amines .  The  a lka lo id  f r ac t ion  was ana lyzed  b y  GLC 
us ing  SE-30 and  X E - 6 0  co lumns  3 and  also b y  gas ch roma-  
t o g r a p h y  - mass  s p e c t r o m e t r y  (LK]3 9000- ins t rument )3 .  
Gas  c h r o m a t o g r a m  of a lka lo id  f r ac t ion  ana lyzed  f rom 
L. runyonii: 5% SE-30 on  Gas Chrom P ;  120 ~ i so the rma l  
for 10 m i n  fol lowed b y  t e m p e r a t u r e  p r o g r a m m i n g ,  
4~ The  mass  s p e c t r u m  of t he  c o m p o u n d  showed a 
mol,  wt.  (M+) of 165 (1%),  a base  p e a k  a t  m / e  44 (100%),  
and  m a j o r  peaks  a t  m/e  12t  (3%) a n d  122 (31%).  This  
suggested  a n  N - m e t h y l a t e d  m e t h o x y p h e n e t h y l a m i n e  
such  as e.g. N - m e t h y l - 4 - m e t h o x y p h e n e t h y l a m i n e  wh ich  
was accord ing ly  syn t he t i z ed  ~ a n d  found  to be  iden t ica l  
(mass spec t rum,  GLC) w i t h  t he  c o m p o u n d  p r e s en t  in  L. 
runyonii. 

This  is a p p a r e n t l y  t he  f i rs t  e n c o u n t e r  in  n a t u r e  of a 
s imple  m o n o m e t h o x y p h e n e t h y l a m i n e .  However ,  mono-  
m e t h o x y s u b s t i t u t e d  p h e n y l p r o p a n e  de r iva t i ve s  are 

known,  e.g. ane tho l e  and  0 - m e t h y l t y r o s i n e ,  t he  l a t t e r  a 
c o n s t i t u e n t  6f t he  an t ib io t i c  p u r o m y c i n  5. Recent ly ,  we 
h a v e  shown  the  occurrence  3 in  cac t i  of 3 ,4 -d ime thoxy-  
p h e n e t h y l a m i n e  (in Lophophora williamsii and  Tri- 
chocereus sp ) )  a n d  i ts  N - m o n o m e t h y l  (in Echinocereus 
merkeri 6 a n d  L. runyonii 3) a n d  N, N - d i m e t h y l  de r iva t ives  
(in E. merkeri6). 

Zusammen[assung. N - M e t h y l - 4 - m e t h o x y p h e n X t h y l a m i n  
wird  zum ers ten  Mal in  der  N a t u r  v o r k o m m e n d ,  in  der  
K a k t e e  Lepidocoryphantha runyonii nachgewiesen.  

ST. A G U R E L L  7 

University of Uppsala, Faculty o/Pharmacy, 
113 86 Stockholm (Sweden); 79 June 7969 

1 j . E .  HODOKINS, S. D. BROWN and J. L. MASSINOtLL, Tetrahedron 
Letters (1967), 1321. 

2 L. E. BELOW, A. Y. LEUNO, J. L. McLAI~GHLIN and A. G. PAUL, 
J. Pharm. Sei. 57, 516 (1968). 

3 S. AGURELL, Lloydia 32, in press (1969). 
a S. KIRKWOOD and L. MARION, J. Am. chem. Soc. 72, 2522 (1950). 

M. M. RAO, P. F. REEELLO and B. M. POGELL, J. biol. Chem. 244, 
112 (1969). 

6 S. AGURELL, J. LI~NDSTR6M and A. MASOUD, in press J. Am. pharm 
Ase. 

7 This investigation was supported by the Swedish Natural Science 
Research Council. Mass spectrometric facilities were provided by 
Drs. J. E. LINDGREN and B. HOLMSTEDT. The technical assistance 
of Miss K. OLOFSSON and U. SVENSSON is appreciated. 

Association of Viral Ribonucleoprotein with Polysomes 

The  i n t e r ac t i on  of cel lular  r i bonuc l eop ro t e in  w i t h  
r ibosomes  ha s  r ecen t ly  been  described1-3.  T he  p r e sen t  
p a p e r  r epor t s  t he  f o r m a t i o n  of po ly soma l  complexes  
w i t h  p a r e n t a l  v i r a l  r i bonuc l eop ro t e in  (RNP)  in Senda i  
v i rus  in fec ted  E h r l i c h  asei tes  t u m o r  cells. T h e  syn thes i s  
of virus-specif ic  R N A  a n d  v i ra l  s t r u c t u r a l  p ro te ins  w i t h  
t he  f o r m a t i o n  of infect ious  R N P  was descr ibed in th i s  
sys t em 4. 

Materials and methods. E h r l i c h  t u m o r  ceils p r e t r e a t e d  
w i t h  a c t i n o m y c i n  D (2 ~g/ml) for  1 h were  infec ted  3~p 
or (all) lencine  label led  Senda i  v i rus  a t  t he  mu l t i p l i c i t y  
of a b o u t  100 EIDs0 pe r  cell. 1 h a f t e r  in fec t ion  t h e  cells 
were exposed  to  (~H) leucine (2 ~C/ml) for 10 rain,  t h e n  
qu ick ly  chilled, washed  w i t h  R S B ,  r e suspended  in 2 ml  
of t he  same  a n d  d i s rup t ed  in Dounce  homogenizer .  2 ml  
of t he  s u p e r n a t a n t  was  l ayered  on  to  1 7 - 4 0 %  sucrose 
dens i ty  g r a d i e n t  p r e p a r e d  in t h e  same  buf fe r  a n d  was 
cen t r i fuged  a t  25,000 r p m  for 3 h a t  + 2~ P r e f o r m e d  
CsC1 dens i t y  gradients6,  7 (5ml )  were  cen t r i fuged  a t  
36,000 r p m  for 1 5 h .  R a d i o a c t i v i t y  in  f rac t ions  pre-  
c ip i t a t ed  w i t h  t r i ch lo r ace t i c  acid was m e a s u r e d  in a 
P a c k a r d  l iquid  sc in t i l l a t ion  spec t romete r .  

Results and discussion. Figure  l a  shows t he  s ed imen ta -  
t i on  p a t t e r n  of 32p a n d  aH i n p u t  v i r a l  r a d i o a c t i v i t y  1 h 
a f te r  cell in fec t ion  w i t h  8~p a n d  (all) leucine label led  virus .  
I t  c an  be  seen t h a t  b o t h  v i ra l  labels  are  co inc iden t  a n d  
recovered  in t he  po lysome  region  in nea r ly  t he  same  

pos i t ion  as R N P  of Senda i  v i rus  o b t a i n e d  b y  t he  t r ea t -  
m e n t  of 32P-labelled v i rus  w i t h  0.5% sod ium deoxy-  
cho la te  (Figure lb) ,  b u t  t he  profi les of i n p u t  v i ra l  
r a d i o a c t i v i t y  in  h o m o g e n a t e s  are s o m e w h a t  more  
he t e rogeneous  as c o m p a r e d  w i t h  v i ra l  R N P .  Thus ,  
Senda i  v i rus  R N P  appea r s  to  en t e r  t he  cells and  to be  
s l igh t ly  changed  for t he  f i rs t  h o u r  of i ncuba t ion .  

To d e t e r m i n e  w h e t h e r  t he  v i ra l  labe l  is associa ted  w i t h  
polysomes,  h o m o g e n a t e s  f rom the  cells in fec ted  w i t h  
82P-virus a n d  exposed in 1 h to  3H-leucine (2 vC/ml) were 
cent r i fuged,  t h e  f rac t ions  c o n t a i n i n g  po lysomes  (from 
4 to 9) were pooled,  d iv ided  in to  2 equa l  par t s ,  1 of t h e m  
be ing  t r e a t e d  before  r e s e d i m e n t a t i o n  w i t h  E D T A  
(0.01M) a n d  t he  o the r  used as a control .  F igures  lc  and  
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d d e m o n s t r a t e  t h a t  E D T A  e l imina t e s  t he  i n c o r p o r a t e d  
a m i n o  acid label  f rom t he  po lysome  region,  a n d  i n p u t  
v i r a l  r a d i o a c t i v i t y  is re leased as po lydisperse  a r r a y  of 
R N P  par t ic les .  
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Fig. 1. Distribution of 8uP ( - e - - t~ )  and tritimn (-O--O-) after 
sucrose gradient centrifugation of: (a) cytoplasmic extracts obtained 
1 h after eel1 infection with virus labelled with aep and [SH~ leueine; 
(b) 8~P labelled virus treated with 0.5% sodium deoxycholate; 
(c) fractions of sucrose gradient containing polysomes (4-9) from the 
gradient after centrifugation of cytoplasmic extracts- of cells infected 
with *~P-labelled virus and pulse-labelled for 10 rain with [~H~ 
ieucine; (d) the same material treated before resedimentation with 
0.01 M EDTA. 

The  assoc ia t ion  of v i r a l  R N P  w i t h  po lysomes  was  con- 
f i rmed  b y  b u o y a n t  dens i t y  s tud ies  in  CsC1 dens i ty  
g rad ien t .  As seen in F igure  2a, po lysomes  f rom non-  
in fec ted  cells give a single b a n d  in CsC1 a t  d = 1.52. 
W h e n  R N P  iso la ted  f rom a~P-labelled v i rus  a n d  pur i f ied  
b y  s e d i m e n t a t i o n  t h r o u g h  0 . 5 - 2 . 0 M  sucrose ha s  b e e n  
added  to  such  po lysomes  pr io r  to  f i xa t ion  w i t h  form-  
a ldehyde ,  t r i t i u m  labe l  shows 2 dens i ty  peaks  a t  6 = 1.52 
a n d  1.49 (Figure 2b). Vira l  labe l  gives a p r inc ipa l  dens i t y  
b a n d  a t  6 ~ 1.35 (viral  R N P  gives a b a n d  a t  6 = 1.31) 
and  2 smal le r  b a n d s  a t  dens i t ies  of 6 = 1.52 a n d  1.49, 
coincided w i t h  t r i t i u m  peaks .  These  2 peaks  comple t e ly  
d i s appea r  w h e n  t h e  m a t e r i a l  is t r e a t e d  w i t h  E D T A  
(0.01M) pr io r  to  f ixa t ion  w i t h  f o r m a l d e h y d e  (Figure  2c). 

T r i t i u m  label  f rom infec ted  cell h o m o g e n a t e s  exh ib i t s  
4 p e a k s  a t  6 = 1.53-1.55, 1.49, 1.41 a n d  1.37 g /cm ~. 
Vira l  label  shows a p r inc ipa l  dens i t y  b a n d  a t  0 = 1.37 
and  2 c o m p a r a t i v e l y  smal le r  b a n d s  a t  dens i t ies  of 
d = 1.55 and  1.49 coincided w i t h  p r o t e i n  label.  A n  
add i t i ona l  p e a k  of aH a n d  ~ P  a t  6 = 1.45 g /cm a was also 
obse rved  in a n u m b e r  of expe r imen t s .  

The  d a t a  p re sen ted  sugges t  t h a t  p a r t l y  depro te in ized  
v i ra l  R N P  w i t h  6 = 1.35-1.37 in s t ead  of 1.31 g /cm a is 
associa ted  w i t h  r ibosomes  fo rming  complexes  of 2 species : 
a t  t he  same  dens i ty  as cel lular  po lysomes  a n d  m o n o s o m e s  
(6 = 1.52-1.55 g /cm *) and  a t  lower  d e n s i t y  (~ = 1.49 a n d  
1.45 g/cma). R N P  s t r u c t u r e s  s t rong ly  r e sembl ing  Senda i  
v i rus  R N P  were d iscovered  in t h e  g r a d i e n t  f r ac t ions  
c o n t a i n i n g  these  species w h e n  e x a m i n e d  u n d e r  e lec t ron  
microscope.  

BMBOAM. npH 3apa~eHnn tGIeTOK aCLtHTH0~ ~apt~UH0~bI 
3 p n u x a  Bnpyc0M CenAa.~ mipycs~[fi pn6onyv, neonpowe,-4~I 
(PHFI) 06Hapyn<HBanC~ B A~wonna3Me no Kpa~sefi Mepe B 
weqen~e 6 qac0B nocne 3apa>KeHnn. qaewHqH0 ~ienpowe~n~- 
3np0BanHbI.~ P H I l  oSnanan CIIOC06HOCTBIO acc0IInHp0Bawbo:t 
C pn60coMam~, 06pa3yn i<oMnnei<cB~ c pa3H0~ nnaByqe~ 
H J I O T H O C T b I O  ((~ : 1,41, 1,45, 1,49 !,I 1,55 g/cm~). FIpH A06aB.rte- 
HHH PHFI K 3KcTpaKTaM HOpManbnblX KneToK TaKxe Ha6- 
-nmAanocb 06pas0BaHHe KOMnne~<COB ero c pz6ocomaam 
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Fig. 2. Buoyant densities of polysomes extracted from cells pulse-labelled for 10 min with [aH] leucine: (a) polysomes from non-infected 
cells; (b) polysomes from non-infected cells mixed prior to fixation with a2P-labelled viral RNP; (c) the same polysomes mixed with viral 

32 RNP and treated with 01M EDTA; (d) polysomes extracted from cells 1 h after infection with P-labelled virus, -@--0, -  3,p; -O- - �9  
tritium. 


