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of a unif ied theo ry  of aging a t  the  molecular  level  
bear ing  on a g roup  of diverse  processes involved  in 
secondary  aging seems h ighly  improbable .  

The  d is t inc t ion  be tween  p r i m a r y  and  secondary  
aging is bel ieved to  be f ru i t fu l  bo th  in expe r ime n t a l  
design and  in theore t ica l  exp lora t ions  of the  p rob lem 
of aging 77. 

Zusammenfassung. Der  Begriff  des prim~iren Al t e rns  
wird neu eingeft ihrt  und  gegen den des sekundAren 
Al te rns  abgegrenzt .  Wesent l iches  Kennze ichen  des 
prim~iren Al t e rns  is t  eine for t schre i tende  A b n a h m e  der  
S tof lwechse lkapaz i t~ t .  E x p e f i m e n t e  betegen d ie  Ab-  
nahme  der  Pho tosyn these ra t e ,  der  A tmungsak t i v i t i i t ,  
der  a l lgemeinen Biosyntheseakt iv i t~ t t  und  der  An-  
h~tufung verschiedener  Subs tanzen  im Verlauf  der  
Zel lentwicklung.  Die  u n m i t t e l b a r e  Ursache  des pr i -  
miiren Al t e rns  s ind  Verschiebungen im Zusammensp ie l  
de r  E n z y m s y s t e m e .  Mit d e m  Al te rn  de r  Zelle n i m m t  
al lgemein die  anabol ische  Aktivi t~i t  ab,  wl ihrend die 
ka tabo l i sche  Aktivit~tt  zun immt .  Im Z e i t p u n k t  der  
Zel l te i lung werden diese Ver~nderungen  rfickl~ufig 
und  die Zelle erh~ilt wieder  ihre urspr t ingl iche Stoff-  
wechsel intensi t~t .  I n  re iner  F o r m  t r i t t  das  p r i m a t e  
A l t e rn  bei  sich n ich t  d i f ferenzierenden Zellen auf, so 
z .B.  bei  Mikroorganismen.  

Bei  ZeUen mi t  Dif ferenzierungsverm6gen wird  das  
prim~ire Al te rn  yon  sekundi i rem Al t e rn  zun~chst  be-  
g le i te t  und  d a n n  viel leicht  f iberlagert ,  was fiir Gewebe 
der  vielzell igen Organismen typ i sch  ist. Die Kenn-  
zeichen des sekund~ren Al te rns  s ind komple x  und  
k6nnen bei  versch iedenen  Organismen u n d  auch be i  
verschiedenen Geweben desselben Organismus  vonein-  
ander  ausgesprochen abweichen.  Vieles, was fiber das  
Al te rn  vielzell iger Organismen b e k a n n t  ist, be ruh t  im 
Grunde  auf dem PhAnomen einer ¢d3berv61kerung~>. 
Da raus  resul t ie ren:  Konkur renz ,  Unterern~ihrung und  
Schi idigung der  Zellen. Obgle ich  das  sekund~re  Al t e rn  
auf  endogen ges teuer ten  E igenschaf ten  der  Zel len be-  
ruhen dfirfte,  is t  die S i tua t ion  im vielzell igen Organis-  
mus  so komplex ,  dass  sich dies schwer beweisen l~sst. 
Bei der  Un te r suchung  des Al te rns  vielzell iger Organis-  
men  erweis t  sich der  Begriff  des p r im~ren  Al te rns  be-  
sonders  insofern als ni i tzl ich,  als er zur  fo lgenden Regel  
f t ihr t :  J edes  sekund~tre Al t e rn  se tz t  ein prim~ires Al t e rn  
voraus  oder  wi rd  von e inem solehen begle i te t ,  j eden-  
falls abe t  von ihm beeinflusst .  

7~ This is a scientific article A1093, Contribution No. 3522 of the 
University of Maryland Agricultural Experiment Station. Prepara- 
tion of the paper was supported by funds from the National 
Aeronautics and Space Administration. 
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The Structure of Fugapavine 

The alkaloid fugapavine was discovered by  YUNUSOV, 
MNATSAKANYAN a n d  AKRAMOV 1 in various par ts  of the 
p lant  Papaver /ugax Poir. collected in the Armenian 
S.S.R. I t  was shown to have the formula C18H17OsN with  
a methylenedioxy group and a t e r t i a ry  nitrogen to which 
is a t tached a methyl  group. The remaining oxygen a tom 
was in a carbonyl  group since the alkaloid gave a semi- 
carbazone and an IR-absorpt ion peak at  1575 cm-1; the 
position of the la t te r  also indicated t ha t  the carbonyl  was 
conjugated with a double bond 2. Hydrogenat ion with 
pla t inum black showed two double bonds to be present, 
and the hexahydro product  had  alcohol propert ies 2 

Fugapavine was shown, moreover, to be isomerized 
with mineral acid to a phenolic compound, isofugapavine 
(I, R = H), which on methylat ion with diazomethane gave 
the dextro isomer of the known aporphine alkaloid 
laureline a (I, R = Me). Furthermore,  fugapavine could be 
reduced with l i thium aluminium hydride to an alcohol 
which could be dehydra ted  to isoroemerine ~ (II), evi- 
dent ly  a dimorphic form of roemerine 1, and on the basis 
of this evidence the structure (III)  was pu t  forward for 
fugapavine 2. 
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l S. YU. YUNU$OV~ V. A. MNATSAKANYAN~ a n d  S. T.  AKRAMOV~ 
Doklady Aead. Nauk UzSSR No. 8, 43 (1961). 

2 V. A. MNATSAKANYAN and S. Yu. Yu~usov, Doklady Acad. 
Nauk UzSSR No. 12, 36 (1961). 
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This  ev idence  is c apab l e  of i n t e r p r e t a t i o n  in t e r m s  of a 
cyc lohexad ienone  s t r u c t u r e  for f u g a p a v i n e  (IV) s imi la r  
to t h a t  p u t  f o rwa r d  b y  BERNAUER a for  p ronuc i f e r ine  
(V, R = M e )  f rom Nelumbo nuci]era Gaer tn . ,  a n d  b y  
:BARTON, KIRBY, HAYNES, a n d  STUART 3,* for c r0 tonos ine  
(V, R ~  H) a n d  for  Base  A (pronucl fer ine)  f rom Croton 
linear is Jacq .  These  l a t t e r  a lka lo ids  also show I R - p e a k s  
in t he  c a r b o n y l  reg ion  s imi la r  to  fugapavine3,4 ;  p ronuc i -  
ferin is r educed  b y  sod ium b o r o h y d r i d e  to  a n  a lcohol  (VI) 
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w h i c h  on  d e h y d r a t i o n  gives t h e  a p o r p h i n e  a lka lo id  
nuc i fe r in  8 (VII) ,  whi le  b o t h  p r o n u c i f e r i n e  a n d  c ro tonos ine  
on  t r e a t m e n t  w i t h  m e t h a n o l i c  h y d r o c h l o r i c  ac id  are  
i somer ized  to apo rph ine s*  w h i c h  p r e s u m a b l y  h a v e  s t ruc -  
t u r e s  (VI I I ,  R = H )  a n d  (VI I I ,  R = M e )  respec t ive ly .  On  
t h i s  basis ,  f u g a p a v i n e  is (IV), a n d  i ts  c o n v e r s i o n  to  iso- 
f u g a p a v i n e  (I, R = H ) ,  l au re l ine  (I, _R=Me)  a n d  iso- 
r o e m e r i n e  (II)  t akes  place  as shown.  

T h e  cyc lod ienone  t y p e  of s t r u c t u r e  in  (IV) a n d  (V) was 
f i rs t  sugges ted  b y  BARTON a n d  COHEN B as a h y p o t h e t i c a l  
i n t e r m e d i a t e  in  t h e  b io syn the s i s  of a p o r p h i n e s  f rom 
benzy l i soqu ino l ine  alkaloids .  

Zusammen]assung. F u g a p a v i n ,  das  Alka lo id  yon  Pa- 
paver ]ugax aus  Sowje tas i en  be s i t z t  n a c h  p u b l i z i e r t e n  
E i g e n s c h a f t e n  u n d  R e a k t i o n e n  die p r o n u c i f e r i n a r t i g e  
C y c l o h e x a d i e n o n s t r u k t u r  (IV) a n s t a t t  die i h m  zugeschr ie-  
bene  S t r u k t u r  ( I I I ) .  

I. R.  C. BICK 

Chemistry Department, University o/ Tasmania, 
Hobart (Australia), February 25, 1964. 
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T h e  S t r u c t u r e s  of  F i v e  N e w  A s p i d o s p e r m a  
A l k a l o i d s  R e l a t e d  t o  U l e i n e  1 

Ule ine  (I), f i rs t  i so la ted  b y  SCHMUTZ e t  al. ~ f rom 
.Aspidosperma ulei Mgf., is one  of t he  m o s t  i n t e r e s t i n g  
lndole  a lkaloids ,  s ince  i ts  ske le ton  3 is devo id  of the  a l m o s t  
ub iqu i tous  ± r y p t a m i n e  br idge.  I n  c o n n e c t i o n  w i t h  our  
ex tens ive  survey*  of t h e  a lka lo ids  of t h e  genus  Aspido- 
sperma, we h a v e  b e c o m e  i n t e r e s t e d  5 in the  c h e m i s t r y  of 
uleine as well  as in  u n c o v e r i n g  'miss ing  l inks '  in  i t s  bio-  
genesis.  I n  t he  p r e s e n t  no t e  we descr ibe  br ie f ly  t he  cons t i -  
t u t i o n  of f ive new a lka lo ids  r e l a t ed  to  uleine,  w h i c h  we 
have i so la ted  f rom the (cork-covered)  b a r k  of Aspido- 
sperma dasycarpon A. DC. 8. 

Aside f r o m  t h e  k n o w n  a lka lo ids  ( + ) - g u a t a m b u i n e  7, N- 
m e t h y l t e t r a h y d r o e l l i p t i c i n e  7a,s a n d  uleine (I)2,3 we h a v e  
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now i so la ted  a n d  iden t i f i ed  t h e  fol lowing n e w  a lka lo ids :  
d e s - N - m e t h y l u l e i n e  (II) ,  d a s y c a r p i d o n e  ( I I I ) ,  des-N-  
m e t h y l d a s y c a x p i d o n e  (IV), d a s y c a r p i d o l  (V) a n d  1,13- 
d i h y d r o - 1 3 - h y d r o x y u l e i n e  (VI). I n  all  ins tances ,  t he  new 
alkaloids  were  c h a r a c t e r i z e d  b y  u l t r av io le t ,  in f ra red ,  
N M I i  a n d  mass  spec t r a l  m e a s u r e m e n t s ,  t h e  l a t t e r  be ing  
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