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units  and, a t  the  same t ime  base pair ing and stacking. 
Thus, even a single e-nucleotide in a ~-nucleotide chain is 
v e r y  l ikely to represent  a serious 'mis take '  in the  chain .  

Discussion. This inves t iga t ion  of molecular  models 
demonst ra tes  t h a t  the  principles of base pair ing and hel ix  
formation,  which are essential  for the propaga t ion  of the  
genetic  information,  are  no t  exclusively  possible wi th  
~-nucleotides. e-Nucleot ides  seem to be capable  of exhibi t -  
ing similar  secondary structures.  Thus one can  assume t h a t  
the  replicat ion oI genetic mater ia l  should proceed also 
wi th  ~-nucleotides. Bu t  such a repl ica t ion appears  to be 
possible only wi th  nucleot ides of uniform glycosidic 
configuration,  since =- and ~-nucleotides wi th in  the  same 
s t rand inferrer wi th  hel ix format ion.  

Thus we are dealing wi th  a similar  phenomenon  as is 
encountered for the  amino acids and prote ins :  of two 
equal ly  sui table stereoisomers, na ture  has chosen one, 
which thereaf te r  is appl ied uni formly  and consequent ly  =1. 

=-Oligonucleotides can p rove  to be useful tooIs for the  
inves t iga t ion  of enzymes related to the  nucleic acid 
metabol i sm and prote in  biosynthesis  w i th  respect  to 
thei r  specificity to the  e-glycosidic linkage. I n  an earlier 
paper  of this series ~, i t  was shown t h a t  cer ta in  ~-nucleo- 
side Y-phosphates  are res is tent  to crude Cvotalus ada- 
ma~teus venom (acting as a 5"-nucleotidase). However ,  
HOL,2 *~ observed,  using a purif ied prepara t ion  of 5"- 
nucleotidase f rom Crotalus adama~zleus venom,  t h a t  the  
5 ' -phosphates  of e-uridine, 2"-deoxy-e-uridine and 2'- 
deoxy-a-cyt id ine  were hydrolyzed.  

The  synthesis  of ol igonucleotides conta ining ~-nucleoside 
units,  the i r  physical  and chemical  propert ies  and the i r  
behav ionr  towards  var ious  enzymes  are under  invest iga-  
t ion.  

Zusc~mmen/assung. Studien  anhand  von  DREIDING 
Stereomodel len  zeigen, dass die Bi ldung von  hel ixar t igen  
Sekundgrs t ruk turen  du tch  Basenpaarung  nnd Basen- 
s tapelung nicht  auf Polynucleo t ide  m i t  / /-stgndig ange- 
ordneten  Basen (Konfigurat ion wie sie in den Nukle in-  
sguren gefunden wird) beschrankt  ist. Auch Po lymere  aus 
lauter  e -Nucleot ide inhei ten  scheinen dazu befghigt  zu 
attn. 
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m Note that D- and L-amino acids are enantiomers, whereas ~- and 
~-nucleosides are diastereomers. 
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T h e  S t r u c t u r e  of a N e w  P h y t o e c d y s o n e  K a l a d a s t e r o n e :  an  A p p l i c a t i o n  of ~aC M a g n e t i c  
R e s o n a n c e  S p e c t r o s c o p y  to  S truc tura l  P r o b l e m s  

In  the  course of our  invest igat ion of fami ly  Convolvula-  
ceae, we also s tudied c o n s t i t u e n t s ' o f  several  Ind ian  
Ipomoea  species. F r o m  the  seeds of one of them,  which is 
local ly known as Kaladana ,  we isolated toge ther  wi th  
previously  known phytoecdysones  (ecdysone, ecdysterone,  
makis terone  A) also new compounds,  muris terone A 1 (II), 
ca lonysterone ~, and kaladasterone.  The de te rmina t ion  of 
the  s t ructure  of the  last  ment ioned  compound  as I is 
repor ted  herewith,  and i t  is based on evidence f rom var i e ty  
of spectroscopic as well  as chemical  data.  W e  wish, however ,  
to repor t  some I"C magnet ic  resonance studies which 
proved  to be of impor tance  in de te rmin ing  locations of 
iunct ional iza t ion  of ecdysones. 

Kaladas terone  (I), C=7H4~O~ (M + at  m/e  478.2941, 
calc. 478.2930), m.p. 242-243 ~ (methanol/acetone) ,  
[~]2~ -b 79-3 ~ (metanoI), shows in the  I R -  region absorp- 
t ions at  1605, 1652, and 3200-3600 cm -1 (KlBr), and an 
UV- absorpt ion a t  lr~=~ (methanol  298 nm (e 10800) 
character is t ic  for a doubly  conjugated  keto  group. The  

PMR-  and CMR- spectra closely resemble spectra  of  
o ther  phytoecdysones  a-5. (The NMR-spec t r a  were t aken  
in deuter io-pyr idine  unless s ta ted otherwise;  dH as well as 
dc are  given in p p m  from TMS). 

I n  fact, the  PMR-  spec t rum in DMSO-d  8 exhibi ts  
signals of 5 me thy l  groups at  ~ 0.73; a 0.86 (d, J -~ 7 Hz) ;  

0.96, and b 1.06, and of the  usual olefinic p ro ton  at  H 7 
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(s, d 5.65). I n  a d d i t i o n  to  this ,  a s ignal  of st i l l  a n o t h e r  
olef inic  p r o t o n  on a s ix m e m b e r e d  r ing  is p r e s en t  in  t he  
s p e c t r u m  a t  d 6.18 (W12 ~ 10 Hz),  

I{~ ladas te rone  forms  a 2, 3, 22- t r iace ta te ,  a 2, 3; 20, 22- 
d iace tonide ,  a n d  20, 22-monoace tonide-2 ,  3-diaceta te .  The  
P M R - s p e c t r a  in  CDC13 of these  de r i va t i ve s  lack a n y  
s ignal  due  to  H~ i n d i c a t i n g  t h a t  t he  doub le  b o n d  m u s t  be  
loca ted  in C9-C n (Hl l  appea r s  as a doub l e t  of a doub l e t  in  
t he  r a n g e  of d 6.18-6.42, J~ _ 6, and  J2 -~ 2 Hz) t h u s  
exc lud ing  t h e  a l t e r n a t i v e  loca t ion  of t h e  doub le  b o n d  in  
C14-C15. 

The  C M R - s p e c t r u m  gives conclus ive  e n o u g h  in fo rma-  
t i on  a b o u t  t h e  comple t e  s t r u c t u r e  of ka ladas te rone .  The  
s p e c t r u m  s t rong ly  resembles  t h a t  of m u r i s t e r o n e  A 4, as 
fa r  as t he  cha in  ca rbons  s ignals  are  concerned  ( these 
s ignals  h a v e  been  b o u n d  non - sens i t i ve  to  s t r u c t u r a l  
changes  in t h e  t e t r acyc l i c  p a r t  of t he  molecule~,~):  
C20 76.5 a n d  C2~ d 76.8; C~t 3 22.4;.C2~ J 23.2; C24 d 37.1; 
C25 6 28.2 a n d  C2~ and  C27 d 21.2 and  d 21.5. This  spec- 
t r u m  f u r t h e r  conf i rms  t he  p resence  of t he  usua l  O H - b e a r i n g  
ca rbons  Ct, (d 83.2), C~ and  C~ (d 69.9 a n d  d 67.9), a n d  
C~ (d 79.7), a n d  also of C~ c a r b o n y l  g roup  (d 201,2), a t  
t he  same  fields as in  m u r i s t e r o n e  A. ~ 

The  C M R - s p e c t r u m  also exh ib i t s  4 s ignals  due  to sp 2 
ca rbons  (C s ~ 155.9; Cll  d 132.9; C 9 d 137.3; C 7 c~ 116.8) 
a n d  as Cs a n d  C~ are  loca ted  d i f f e ren t ly  t h a n  is usua l  in  
o t h e r  p h y t o e c d y s o n e s  c o n t a i n i n g  C r C T - C  s c o n j u g a t e d  
s y s t e m  (C 7 ~5 120.3; C s b 165.0), i t  p r e sen t s  p roof  t h a t  
k a l a d a s t e r o n e  c o n t a i n s  t he  o the r  doub le  bond  in con-  
j u g a t i o n  w i t h  A v and  loca ted  b e t w e e n  C~-C,t. 

On t he  basis  of t he  above ,  t he  on ly  poss ible  s t r u c t u r e  of 
k a l a d a s t e r o n e  seems to be  t h a t  expressed  b y  t he  fo rmula  I 
a n d  der ived  f rom m u r i s t e r o n e  A b y  s imple  d e h y d r a t i o n  of 
t h e  l l - h y d r o x y l  group.  I t  can  be  expec ted  t h a t  a ~ui table  

d e r i v a t i v e  of m u r i s t e r o n e  A (II) would  yie ld  a d e r i v a t i v e  
of ka ladas te rone .  Such  a chemica l  cor re la t ion  was ach ieved  
b y  p r e p a r a t i o n  of 2, 3 ; 20, 22-d iace ton ide-11- tosy la te  (III)  
of m u r i s t e r o n e  a n d  e l i m i n a t i o n  of t h e  tosyl  g roup  on  
h e a t i n g  I I I  w i t h  AI=O a in CHCla. I n  t h i s  way k a l a d a s t e r o n e  
2,3 ; 20 ,22-diace tonide  was o b t a i n e d  in a l m o s t  q u a n t i t a t i v e  
yield.  

K a l a d a s t e r o n e  is also fo rmed  w h e n  m u r i s t e r o n e  A is 
t r e a t e d  w i t h  5% m e t h a n o l i c  N a O H .  W e  do no t  t h ink ,  
however ,  t h a t  i t  was fo rmed  d u r i n g  isola t ion,  as we found  
b y  TLC e x p e r i m e n t s  t h a t  va r ious  i so la t ion  p rocedures  
give a s t ab l e  r a t i o  m u r i s t e r o n e  A:  ka l adas t e rone .  

Zusarnmen/assung. I so l i e rung  u n d  S t r u k t u r a u f k l g r u n g  
yon  K a l a d a s t e r o n  (C27I-I4~O7), eines n e u e n  Phy toecdysons ,  
werden  beschr ieben .  
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M e t h y l  Trans-Monocyclofarnesate f r o m  the  S p o n g e  Halichondria panicea 

t {ecen t ly  we i so la ted  t f rom t he  sponge  Halichondria 
panicea a group  of ' t r i p r e n y l  pheno ls ' ,  t h e  pan ice ins  
(1-3, p a n i c e i n - B  I a n d  B 2 are t h e  co r r e spond ing  qu i none  
a n d  chron leno l  of panicein-B~,  respect ively) ,  w h i c h  con ta in  
a n  a r o m a t i c  se squ i t e rpeno id  m o i e t y  l inked  to  a qu ino l  or a 
qu inone  sys tem.  These  c o m p o u n d s  r ep re sen t  a n o t h e r  
examp le  of mixed  biogenesis  and  m a y  be  fo rmal ly  consider-  
ed to  der ive  b y  a c o m b i n a t i o n  of a sesqu i t e rpene  a n d  a 
qu ino l  residue.  Pan ice ins  h a v e  t h e  u n c o m m o n  fea tu re  
of an  a r o m a t i c  r ing  in t he  se squ i t e rpeno id  m o i e t y  which,  
v e r y  likely, o r ig ina tes  f rom a fa rnesy l  p recurso r  b y  a n  
e lee t roph i l e -ca ta lyzed  cyc l i za t ion  i n i t i a t e d  a t  t h e  iso- 
p r o p y l i d e n e  g roup  to  a monocyc lo fa rnesy I  d e r i v a t i v e  
(e.g. 4), fol lowed b y  1,2 m e t h y l  m i g r a t i o n  and  s u b s e q u e n t  
ox ida t ion .  

E x a m i n a t i o n  of t he  less po la r  f r ac t ions  e lu ted  w i t h  
benzene  f rom t h e  SiO~ c o l u m n  of t he  so lven t  e x t r a c t s  
f rom Halivhondria pa~icea 1, 2 has  now  led to t he  i so la t ion  
( p r e p a r a t i v e  TLC on Merck  p recoa ted  SiO2 F2~ p l a t e s ;  
e luen t  : 40-70 ~ l igh t  pe t ro l eum-benzene ,  6 : 4) of t he  m e t h y l  
t f an s -monoeyc lo f a rne s a t e  (5; oil ;  R f  = 0.4; ca. 0 .1% of 
d r y  sponge).  Tile cooccurrence  of 5 and  pan ice ins  suppo r t s  
t he  i n t e r m e d i a c y  of a monocyc lo fa rnesy l  p recurso r  for  
these  la t te r .  

1 G. CIMINO, S. DE STEFANO and L. 1V[INALE, Tetrahedron, in press. 
The sponges, collected in the Bay of Naples, were obtained from 
the supply department of the Zoological Station (Naples). 
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