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Wahrscheinlich wird sich erst in der Zukunft mit 
Hilfe der biochemischen Molekularbiologie entscheiden 
lassen, ob und wie sich die verschiedenen Membran- 
systeme in der Zelle voneinander unterscheiden. 

(7) Schlussfolgerungen 

Auf Grund der ontogenetischen Organellentwicklung 
k6nnen folgende Homologien festgestellt werden: 

(a) Das ER ist mit dem Enchylema und der Aussen- 
wand der Kernhtille homolog. Aussttilpungen der 
Kernaussenwand k6nnen neue ~,ste des ER  bilden. 
Die Sph~trosomen und die Lysosomen, die als bl~tschen- 
f6rmige Abschniirungen von blinden ER-Asten ent- 
stehen, sind beides Organelle, welche Enzyme ent- 
halten. Offenbar ist das ER  befithigt, mit Hilfe der ihm 
anhaftenden zu Polysomen vereinigten Ribosomen 
solche spezifischen Eiweil3stoffe aufzubauen. 

(b) Das Plasmalemma entsteht bei der Mitose aus 
der Membran von Golgi-Blaschen, die Kohlehydrate 
einschliesshch Uronide enthalten. Diese beiden Mem- 
bransysteme sind daher homolog. 

(c) Dartiber, ob die Mitochondrien und Plastiden in 
frtiheren Epochen der Erdgeschichte bei den sogenann- 
ten Eobionten miteinander homolog waren, und ob die 
Membranen dieser Organelle mit anderen Membran- 
systemen homolog sind, lassen sich nur unbeweisbare 
Hypothesen aufstellen. 

(d) Nach dem Prinzip ~ Structura omnis e structura}~ 
miissen fiir alle Zellorganelle gewissermassen Muster 
vorhanden sein. Ob dieses Muster durch einen DNS- 
Code wie bei der durch das Genom gesteuerten EiweiB- 
synthese festgelegt ist, oder ob h6here Einheiten wie 
Membranstiicke oder entspreehend der Theorie eines 
autonomen Plastidoms ganze, schon weitgehend dif- 
ferenzierte Proplastiden als Muster dienen, sind bren- 

nende Probleme, die heute der vergleichenden Or- 
ganellographie gestellt sind. 

Summary. The study of the ontogeny of the different 
cell organelles reveals the following homologies: The 
endoplasmic reticulum (ER) and the nuclear envelope 
are of the same essential nature. The spherosomes of 
plant cells and the lysosomes of animal cells, both pro- 
duced by the ER and containing enzymes, are homo- 
logous. The matrix of the plant cell wall and mucilages 
originate from secreted Golgi vesicles. The ER syn- 
thesizes proteins (enzymes) and the Golgi apparatus 
carbohydrates, uronides, and pectic material. During 
mitosis the new plasmalemma derives from Golgi 
membranes. Therefore, Golgi membranes, plasma- 
lemma, and also the membrane of pinocytosic vesicles 
are homologous. 

A more delicate problem is the interrelationship of 
double membranes. If tile controversial derivation of 
mitochondria and plastids from evaginations of the 
nucleus should turn out to be consistent, the nuclear 
envelope would be homologous with the double mem- 
branes and the nucleoplasm with the stroma of these 
organelles. Further, the nucleoplasm and the cyto- 
plasmic groundplasm which are in open contact 
through the pores of the nuclear envelope seem to be 
of the same nature. 

According to the principle <~Structura omnis e 
structura~, some pattern must exist for the ontogeny 
of all cell organelles. Whether this pattern is repre- 
sented by some DNA code, as for the synthesis of 
specific proteins, or whether preformed ultrastructures 
or even permanent proorganelles, such as proplastids, 
function as permanent models, will be fascinating 
problems to be solved in the future by the endeavours 
of comparative organellography. 
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O n  t h e  S t r u c t u r e  of  t h e  N a t u r a l  D i p e p t i d e  
N - A c e t y l - a s p a r t y l - g l u t a m i c  Acid ( N A A G A )  

Recently, studying the distribution of N-acetyl-aspartic 
acid (NAAA) throughout the rabbit neuraxis, CURATOLO 
isolated a new dipeptide, which was identified as N-acetyl- 
aspartyl-glutamie acid (NAAGA) on the basis of the inter- 
mediate break-down products of its gradual hydrolysis 1. 

We now wish to report the synthesis of the two isomeric 
dipeptides, N-acetyl-e-I.-aspartyl-l.-glutamic acid (I) and 
N-acetyl-l/-L-aspartyl-i.-glutamic acid (II), and the corn- 

plete identity of the natural metabolite with the dipeptide 
(II). The a-peptide (I) and the fl-peptide (II) were ob- 
tained through independent and univocal routes. 

Acetylation of fl-methyl-L-aspartate with acetic an- 
hydride gave the fl-methyl-N-acetyl-L-aspartate with 
m.p. 144-145 ° and [a]~2o = 9 ° (C10 in ethanol). The 
acetyl derivative, by reacting with diethyl-L-glutamate 

1 A. CURATOLO, Abstr. Vlth Int. Cong. Biochem. New York. 
V-E-98 (1964). 
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in the  presence  of d icyc lohexy lca rbod i imide ,  was  con-  
ve r t ed  in to  t he  d ie thy l -N-ace ty l - f l -methy l -L-aspar ty l -L-  
g lu t ama te ,  w i t h  m.p.  122-1240 a n d  [c¢]~ ° = -- 24 ° (C5 in 
water) .  Such a t r i es te r  b y  mi ld  a lka l ine  hydro lys i s  gave  
the  e -pept ide  (I), w i th  m.p .  171-173 ° a n d  [a ]~  . . . .  27.5 ° 
(C2 in water) .  

Ace ty l a t ion  of a -me thy l - L - a s pa r t a t e  w i t h  acet ic  an-  
hydr ide  gave  t he  ~ -me thy l -N-ace ty I -L-aspa r t a t e  (wi th  
m.p.  121-1220 a n d  [a]~°  = -- 12 ° (C5 in e thano l ) .  B y  
reac t ion  wi th  i s o b u t y t c h l o r o - c a r b o n a t e  and  t r i e t h y l a m i n e ,  
the  mono-ac id  was c o n v e r t e d  in to  i t s  m i x e d  a n h y d r i d e ,  
which  was condensed  w i t h  d i e t hy l - L - g l u t am a t e  to  give 
t he  d i e t h y l - N - a c e t y l -  a-  m e t h y l -  L- a s p a r t y l - c - g l u t a m a t e ,  
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w i t h  m.p.  103-1050 a n d  [~]~)~° = --  36.2 ° (C4 in  e thano l ) .  
The  t r i e s t e r  b y  cau t ious  a lka l ine  hyd ro lys i s  gave  t h e  fl- 
pep t ide  (II),  w i t h  m.p.  115-116 ° a n d  [m]~4o = _ 37.5 ° (C2 
in water ) .  

C o m p a r i s o n  of t he  n a t u r a l  a n d  t h e  two s y n t h e t i c  di-  
pep t ides  h a s  b e e n  car r ied  o u t  b y  p a p e r  c h r o m a t o g r a p h y ,  
as well  as b y  c o l u m n  c h r o m a t o g r a p h y  on  a n  i on -exchange  
resin.  

The  p a p e r  c h r o m a t o g r a m  deve loped  w i t h  t h e  s y s t e m  
n - b u t a n o l : a c e t i c  a c i d : w a t e r  (60: 25:15)  showed  t h a t  
N A A G A  a n d  t h e  f l -pept ide  h a d  t h e  s ame  R f  (0.70), a n d  
was m a r k e d l y  d i f f e ren t  f rom t h a t  of t h e  c¢-peptide (0.60). 

The  c h r o m a t o g r a p h y  was  car r ied  o u t  in  c o l u m n s  of  
0.9 . 20 c m  on Dowex  2 - 8 (200-400 mesh) ,  w a s h e d  w i t h  
fo rmic  acid a n d  t h e n  w i t h  dis t i l led wate r .  T h e  e lu t ion  was  
effected a t  a flow r a t e  of 6 m l / h  w i t h  a g r a d i e n t  of fo rmic  
acid ( f rom 0 to  3M), a n d  t h e  samples  were  of 1 m l  each.  
T h e  col lected f r ac t ions  were  h y d r o l y s e d  w i t h  s o d i u m  
l~ydroxide 6 N  a t  100°C, a n d  a f t e r  t r e a t m e n t  w i t h  n in -  
h y d r i n  t h e i r  op t i ca l  dens i t i es  were e v a l u a t e d .  

The  resul ts ,  s c h e m a t i c a l l y  r e p o r t e d  in  t h e  Figure ,  show 
t h a t  t h e  s y n t h e t i c  pep t i de  ( I t )  is i den t i ca l  w i t h  t h e  n a t u r a l  
p roduc t .  

Riassunto. Si descr ive  la  s in tes i  dei  due  d i p e p t i d i  iso- 
mer i  ac ido  N-aeet i l -c¢-L-aspart i l -L-glutammico (I) e ae ido  
N-ace t i l f l -L -aspa r t i l -L -g lu t ammico  (II) .  I1 lore  c o n f r o n t o  
con  il N A A G A ,  d ipep t ide  p r e c e d e n t e m e n t e  i so la te  da l  
t e s su to  ne rvoso  di  a leun i  m a m m i f e r i ,  h a  d i m o s t r a t o  
l ' i den t i t~  del  n u o v o  m e t a b o t i t a  con  il f l -d ipept ide  (II) .  

~ .  i~{ARCHETTI and  G. MATTALIA 

Istituto Farmacologico Serene, Roma (Italy), 
July 20, 1965. 

1 7 f l - H y d r o x y m e t h y l -  S tero ide  : 
Dars t e l lung  von Der iva ten  des  

1 7 f l - H y d r o x y m e t h y l - 4 - a n d r o s t e n - 3 - o n s  

Vor  k u r z e m  1 b e r i c h t e t e n  wir  t iber  Syn these  u n d  S t ruk -  
tu rbeweis  des 17~-Hydroxy -17 f i -hyd roxyme thy l -4 - and ro -  
s ten-3-ons.  I n  der  fo lgenden A r b e i t  wird  die D a r s t e l l ung  
der  4-Chlor-(VIII ) ,  1 ,2 -Dehydro- (X)  u n d  l l f l - H y d r o x y -  
(XVI)  Der iva t e  des 17fl-Hydroxymethyl-4-androsten-3- 
ons (VI) beschr ieben .  

17~-Hydroxymethyl-&androsten-3-on (VI). Z u r  Dar -  
s te l lung yon  V e r b i n d u n g  VI  wi rd  3-Keto-4-SAiens&ure- 
m e t h y l e s t e r  2,3 (I) in  A n l e h n u n g  a n  die M e t h o d e  y o n  
ALLEN 4 in 3, 3- .~ thylendioxy-  5- / i t i ens / iuremethyles te r  (I I) 
i iberf i ihr t .  R e d u k t i o n  yon  I I m i t  L i t h i u m a l u m i n i u m -  
h y d r i d  in e inem Gemisch  yon  Benzol  u n d  t i t he r ,  sowie an-  
schl iessende Veres t e rung  des e n t s t a n d e n e n  3, 3 - ~ t h y l e n -  
d ioxy-17f l -hydroxymethy l -5 -andros t ens  ( I I I )  m i t  Acet -  
a n h y d r i d  in  l~ , r id in  e rgeben  3,3-2~thylendioxy-17fl-  
a e e t o x y m e t h y t - 5 - a n d r o s t e n  (IV). D u r e h  E n t f e r n u n g  de r  
Ke t a lg ruppe  mi t  p-Totuolsulfons&ure in  Ace ton  a erhAlt  
m a n  aus  V e r b i n d u n g  IV das  17/~-Acetoxymethyl-4-  
andros t en -3 -on  (V). Dessgn a lka t i sche  Verse i fung  e rg ib t  
schliesslich 17 f l -Hydroxymethy l -4 -andros t en -3 -on  (VI). 
Die phys ika l i schen  K o n s t a n t e n  y o n  V u n d  V I  s t i m m e n  

m i t  den  in de r  L i t e r a t u r  ~,e fiir diese V e r b i n d u n g e n  angege-  
b e n e n  W e r t e n  t iberein.  

4-Chlor-17 fl- hydroxymethyl- 4-androsten- 3-on ( V I I I ) .  
D u r c h  Chlo r i e rung  yon  V e r b i n d u n g  V m i t  Su l fu ry lch lor id  
in  P y r i d i n  ~ e n t s t e h t  4 -Ch lo r -17f l - ace toxymethy l -4 -andro -  
s t en -3 -on  (VII) .  Verse i fung  v o n  V e r b i n d u n g  V I I  m i t  
p-Toluolsul fonsAure  in M e t h a n o l  f t ihr t  zu 4-Chlor-17fl- 
hydroxymethyl-4-androsten-3-on (VIII). Die S t r u k t u r  
dieser  V e r b i n d u n g  folgt  aus  der  C-, H-,  C1-Analyse, d e m  
U V - S p e k t r u m  (Am=x: 256 n m ;  log * = 4,1; CH3OH ) u n d  
d e m  I R - S p e k t r u m  (v,nax: 1577, 1680 cm-X; Nujol). 

17fl-Hydroxymethyl-l,d-androstadien-3-on (X). Die 
D e h y d r i e r u n g  yon  V e r b i n d u n g  V m i t  se leniger  S/iure in  
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